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<>45;8@>20=8O ?@>F5AA>2 
:>=AB@C8@>20=8O 8 
873>B>2;5=8O ?5G0B=KE ?;0B 

#� -2.4 

&5>@5B8G5A:>5 
>1>1I5=85 =0CG=KE 
40==KE, @57C;LB0B>2 

�=05B :0: 8A?>;L7>20BL 
<0B5<0B8G5A:85 <5B>4K 4;O 
B5>@5B8G5A:>3> >1>1I5=8O 
=0CG=KE 40==KE, 



 

M:A?5@8<5=B>2 8 
=01;N45=89 8 
>D>@<;5=85 
@57C;LB0B>2 2 
A>>B25BAB288 A 
0:BC0;L=>9 
=>@<0B82=>9 
4>:C<5=B0F859 
 

@57C;LB0B>2 M:A?5@8<5=B>2 
8 =01;N45=89 8 
>D>@<;5=8O @57C;LB0B>2 2 
A>>B25BAB288 A 0:BC0;L=>9 
=>@<0B82=>9 
4>:C<5=B0F859 

'<55B 8A?>;L7>20BL 
<0B5<0B8G5A:85 <5B>4K 4;O 
B5>@5B8G5A:>3> >1>1I5=8O 
=0CG=KE 40==KE, 
@57C;LB0B>2 M:A?5@8<5=B>2 
8 =01;N45=89 8 
>D>@<;5=8O @57C;LB0B>2 2 
A>>B25BAB288 A 0:BC0;L=>9 
=>@<0B82=>9 
4>:C<5=B0F859 

�;0455B =02K:0<8 4;O 
B5>@5B8G5A:>3> >1>1I5=8O 
=0CG=KE 40==KE, 
@57C;LB0B>2 M:A?5@8<5=B>2 
8 =01;N45=89 

 

�;O D>@<8@>20=8O 2KH5C:070==KE :><?5B5=F89 2 @0<:0E 48AF8?;8=K 

«�2B><0B870F8O ?@>5:B8@>20=8O 8 48709= ?@81>@>2 8 A8AB5<» ?@8<5=ONBAO 

A;54CNI85 >1@07>20B5;L=K5 B5E=>;>388 8 <5B>4K 0:B82=>3>/8=B5@0:B82=>3> 

>1CG5=8O: 4>:;04/A>>1I5=85, :@C3;K9 AB>;/48A:CAA8O, B2>@G5A:>5 7040=85. 

 

II. &@C4>ё<:>ABP 48AF8?;8=O 8 284O CG51=OE 70=SB89 ?> 48AF8?;8=5  
 

"1I0O B@C4>5<:>ABL 48AF8?;8=K A>AB02;O5B 3 70GёB=KE 548=8FK 

(108 0:045<8G5A:8E G0A>2).  

 

III. %B@C:BC@0 48AF8?;8=K  

(>@<0 >1CG5=8O 3 BGA4O. 

 

№ 

1 

!08<5=>20=85 @0745;0 
48AF8?;8=K 

%5
<5
AB
@ 

3
 

�>;8G5AB2> G0A>2 ?> 2840< CG51=KE 
70=OB89 8 @01>BK >1CG0NI53>AO 

(>@<K 
?@><56CB>G=>9, 
B5:CI59 0BB5AB0F88 �

5:
 

- �
01

 

6
 

#
@ 

1
2
 

"
� %$

 

�>
=B
@>
;L

 

 

1 �0=OB85 1, ?@0:B8G5A:85, 3 - 6 12 - 18 - '"-1; #$-6;  



 

;01>@0B>@=K5 #$-7. 

2 
�0=OB85 2, ?@0:B8G5A:85, 

;01>@0B>@=K5 3 - 6 12 - 18 - 
'"-1; #$-6;  

#$-7. 

3 
�0=OB85 3, ?@0:B8G5A:85, 

;01>@0B>@=K5 3 - 6 12 - 18 - 
'"-1; #$-6;  

#$-7. 

 
�B>3>: 

 
3 0 18 36 - 54 - 

'"-1; #$-6;  

#$-7. 

 

 

IV. %&$'�&'$� � %"��$��!�� &�"$�&�+�%�"� +�%&� �'$%� 

(�5:F88 =5 ?@54CA<>B@5=O CG51=O< ?;0=><) 

 

V. %&$'�&'$� � %"��$��!�� #$��&�+�%�"� +�%&� �'$%�  
#@0:B8G5A:85 70=SB8S – (36 G0A.)\  �" 14 G0A. 

 

�0=SB8S № 1-6. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< AutoCAD. (12 
G0A.), A 8A?>;P7>20=85< <5B>40 0:B82=>3> >1CG5=8S – 48A?CB =0 70=SB88 

"7=0:><;5=85 A ?@>3@0<<=K< ?0:5B>< AutoCAD. �=B5@D59A ?>;L7>20B5;O: 

?0=5;L 1KAB@>3> 4>ABC?0, ;5=B0, AB@>:0 A>AB>O=8O, 284>20O ?0=5;L, :><0=4=0O 

AB@>:0, @01>G55 ?>;5, :>=B5:AB=>5 <5=N.  

"A=>2=K5 ?@8=F8?K @01>BK: 22>4 :><0=4, 22>4 :>>@48=0B, >1J5:B=0O 

?@82O7:0, >1J5:B=>5 >BA;56820=85, A5B:0, ?@>A<>B@ G5@B5659, >A=>2=K5 

35><5B@8G5A:85 >1J5:BK (B>G:0, >B@57>:, >:@C6=>ABL, 4C30, ?>;8;8=8O, 

<=>3>C3>;L=8:, ?@O<>C3>;L=8:, :>;LF>, A?;09=, M;;8?A, >1;0:>), @540:B8@>20=85 

>1J5:B>2, =0=5A5=85 @07<5@>2, @01>B0 A B5:AB><, =07=0G5=85 8 8A?>;L7>20=85 

A;>52. &@ёE<5@=>5 <>45;8@>20=85 2 ?0:5B5 AutoCAD. 

 

�0=SB8S № 7-12. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< P-CAD (12 G0A.) 
"7=0:><;5=85 A ?@>3@0<<=K< ?0:5B>< P-CAD: 2>7<>6=>AB8. #@>3@0<<K, 

2E>4OI85 2 ?0:5B P-CAD, 8E =07=0G5=85: Schematic, PCB, Symbol Editor, Pattern 

Editor, Executive. �=B5@D59A ?>;L7>20B5;O ?@>3@0<< ?0:5B0 P-CAD: (3;02=>5 

<5=N, 8=AB@C<5=B0;L=K5 ?0=5;8, @01>G55 ?>;5 <5=5465@0 ?@>5:B0, AB@>:0 

A>AB>O=8O, AB0BCA=0O AB@>:0).  

"A=>2=K5 ?@8=F8?K @01>BK 2 ?@>3@0<<0E ?0:5B0 P-CAD: 3@0D8G5A:89 



 

@540:B>@ AE5< Schematic (70?CA: ?@>3@0<<K, =0G0;L=K5 =0AB@>9:8 ?@>3@0<<K, 

A>740=85 ?@8=F8?80;L=KE AE5<, ?>4:;NG5=85 181;8>B5: :><?>=5=B>2, 

@07<5I5=85 :><?>=5=B0, @540:B8@>20=85 A2>9AB2 :><?>=5=B0, @07<5I5=85 

?@>2>4=8:0, @07<5I5=85 ;8=88, @07<5I5=85 B5:AB0, ?>43>B>2:0 ?@8=F8?80;L=>9 

AE5<K : ?5G0B8, D>@<8@>20=85 A?8A:0 A>548=5=89 4;O A>AB02;5==>9 

?@8=F8?80;L=>9 AE5<K), 3@0D8G5A:89 @540:B>@ ?5G0B=KE ?;0B PCB (70?CA: 

?@>3@0<<K, =0G0;L=K5 =0AB@>9:8 ?@>3@0<<K, =07=0G5=85 A;>52, =0AB@>9:0 

?0@0<5B@>2 >B>1@065=8O, ?>4:;NG5=85 181;8>B5: :><?>=5=B>2, 8<?>@B A?8A:0 

A>548=5=89, ?@8=F8?K 8 0;3>@8B<K B@0AA8@>2:8 ?5G0B=>9 ?;0BK, A>740=85 

:>=BC@0 ?5G0B=>9 ?;0BK, @CG=0O B@0AA8@>2:0, 8=B5@0:B82=0O B@0AA8@>2:0, 

02B><0B8G5A:0O B@0AA8@>2:0, ?>43>B>2:0 G5@B560 ?5G0B=>9 ?;0BK : 2K2>4C =0 

?5G0BL), 3@0D8G5A:89 @540:B>@ A8<2>;>2 Symbol Editor (70?CA: ?@>3@0<<K, 

=0AB@>9:0 ?0@0<5B@>2, A>740=85 A8<2>;0, A>740=85 A8<2>;0 A ?><>ILN Symbol 

Wizard), 3@0D8G5A:89 @540:B>@ ?>A04>G=KE <5AB Pattern Editor (=0AB@>9:0 

@540:B>@0, ?@>F5AA A>740=8O ?>A04>G=>3> <5AB0, A2>9AB20 :>=B0:B=>9 ?;>I04:8, 

A>740=85 ?>A04>G=>3> <5AB0 :><?>=5=B0 A ?><>ILN Pattern Wizard), <5=5465@ 

181;8>B5: Library Library Executive. 

 

�0=SB8S № 13-18. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< �" #�%-3D. 

(12 G0A.) 
�=B5@D59A ?>;L7>20B5;O �" #�%-3D: ?0=5;L C?@02;5=8O, >:=> 4>:C<5=B0, 

45@52> ?>AB@>5=8O, AB@>:0 A>>1I5=89, AB@>:0 A>AB>O=8O, :><?0:B=0O ?0=5;L, 

<0AHB01 8 2@0I5=85 87>1@065=8O. "A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 

�" #�%-3D: A>740=85 MA:870, ?0=5;L «�5><5B@8O», >?5@0F88 ?> A>740=8N 

>1J5<0, ?0@0<5B@8G5A:89 @568< @01>BK, ?0@0<5B@8G5A:85 A2>9AB20 <>45;8, 

8=AB@C<5=B0;L=0O ?0=5;L ?0@0<5B@870F88.  

%>740=85 <>45;59 2 ?0:5B5 �" #�%-3D: A>740=85 >1J5<=>9 <>45;8, 

>A=>2=K5 ?>=OB8O B25@4>B5;L=>3> <>45;8@>20=8O 2 �" #�%-3D, MA:87K, 

>?5@0F88, 2A?><>30B5;L=0O 35><5B@8O, M;5<5=BK B25@4>B5;L=>9 35><5B@8G5A:>9 

<>45;8, A>740=85 A1>@>G=>3> G5@B560, D>@<>>1@07CNI85 >?5@0F88, 



 

?0@0<5B@8G5A:85 A2>9AB20 45B0;8, @540:B8@>20=85 <>45;8, A5@28A=K5 

2>7<>6=>AB8. 

 

�01>@0B>@=O5 @01>BO – (18 G0A.) 
 

�0=SB85 № 1. "7=0:><;5=85 A ?@>3@0<<=O<8 ?0:5B0<8 Mathcad, 
Mathematica, Maple. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< Simulink Matlab.  

(6 G0A.) 
�=B5@D59A, <5=N, >A=>2=K5 =0AB@>9:8. �2>4 8=D>@<0F88, 2AB@>5==K5 8 

?>;L7>20B5;LA:85 DC=:F88, A?5FDC=:F88. "?5@0B>@K, B8?K 40==KE, D>@<0B 

2K2>40 G8A;>2KE 40==KE. "A=>2K 3@0D8G5A:>9 287C0;870F88. 

 >45;8@>20=85 2 Simulink: >?8A0=85 ?@>3@0<<K, @01>B0 A ?@>3@0<<>9, 

?@8;>65=8O Simulink 4;O <>45;8@>20=8O 2 ?@81>@>AB@>5=88 (DSP Blockset, 

SimPowerSystems, SimMechanics, Simscape), 8=B5@D59A ?@>3@0<<K,  A>740=85 

<>45;59, CAB0=>2:0 ?0@0<5B@>2 @0AG5B0 8 53> 2K?>;=5=85, 181;8>B5:8 Simulink 

(1;>:8-8AB>G=8:8 A83=0;>2, 1;>:8-?@85<=8:8 A83=0;>2, 0=0;>3>2K5 1;>:8, 

=5;8=59=K5 1;>:8, 48A:@5B=K5 1;>:8, 1;>:8 <0B5<0B8G5A:8E >?5@0F89, 

181;8>B5:0 <0@H@CB870F88 A83=0;>2), CAB0=>2:0 ?0@0<5B@>2 1;>:>2,  A?@02>G=0O 

A8AB5<0, 45<>=AB@0F8>==K5 ?@8<5@K. 

�0=SB85 № 2. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< MultiSim. (6 G0A.) 
"7=0:><;5=85 A ?@>3@0<<=K< ?0:5B>< MultiSim: 8=B5@D59A ?>;L7>20B5;O 

(?0=5;8 8=AB@C<5=B>2, @01>G0O >1;0ABL, M;5<5=BK 4;O A>740=8O AE5<, 

87<5@8B5;L=K5 8=AB@C<5=BK, >:=> @07@01>B:8, 3;>10;L=K5 =0AB@>9:8, =0AB@>9:8 

;8AB0, ?@>2>4=8: :><?>=5=B>2), >A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 MultiSim 

(@01>B0 A ?@81>@0<8: 87<5@5=85 B>:0 8 =0?@O65=8O, ?>AB@>5=85 >AF8;;>3@0<< 8 

3@0D8:>2 0<?;8BC4=>-G0AB>B=KE 8 D07>-G0AB>B=KE E0@0:B5@8AB8:, ?>8A: 8 

@07<5I5=85 :><?>=5=B>2, 87<5=5=85 ?0@0<5B@>2 :><?>=5=B>2, @01>B0 A 

DC=:F8O<8 0=0;870).  >45;8@>20=85 M;5:B@>==KE AE5< 2 ?0:5B5 MultiSim. 

�0=SB85 № 3. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< LabVIEW. (6 G0A.) 
#@>3@0<<0 LabVIEW: 2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O, ?>=OB85 



 

28@BC0;L=>3> ?@81>@0, A09B @07@01>BG8:0. �=B5@D59A ?>;L7>20B5;O (?0=5;8 

8=AB@C<5=B>2, @01>G0O >1;0ABL, M;5<5=BK 4;O A>740=8O AE5<, 87<5@8B5;L=K5 

8=AB@C<5=BK, >:=> @07@01>B:8, 3;>10;L=K5 =0AB@>9:8, =0AB@>9:8 ;8AB0, 

?@>2>4=8: :><?>=5=B>2), >A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5. 

 

VI. %&$'�&'$�, %"��$��!��, '+��!"- �&"��+�%�"� 
"��%#�+�!�� %� "%&"/&��0!"� $��"&/ "�'+�.-�)%/  

$5:><5=40F88 ?> A0<>AB>SB5;P=>9 @01>B5 ABC45=B>2 
(54 G0A.) 

 

'G51=>-<5B>48G5A:>5 >15A?5G5=85 A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO 

?> 48AF8?;8=5 2:;NG05B 2 A51O: 

- ?;0=-3@0D8: 2K?>;=5=8O A0<>AB>OB5;L=>9 @01>BK ?> 48AF8?;8=5, 2 B>< 

G8A;5 ?@8<5@=K5 =>@<K 2@5<5=8 =0 2K?>;=5=85 ?> :064><C 7040=8N; 

- E0@0:B5@8AB8:0 7040=89 4;O A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO 8 

<5B>48G5A:85 @5:><5=40F88 ?> 8E 2K?>;=5=8N; 

- B@51>20=8O : ?@54AB02;5=8N 8 >D>@<;5=8N @57C;LB0B>2 A0<>AB>OB5;L=>9 

@01>BK; 

 

%0<>AB>OB5;L=0O @01>B0 >?@545;O5BAO :0: 8=48284C0;L=0O, 8;8  

:>;;5:B82=0O CG51=0O 45OB5;L=>ABL, >ACI5AB2;O5<0O 157 =5?>A@54AB25==>3> 

@C:>2>4AB20 ?5403>30, => ?> 53> 7040=8O< 8 ?>4 53> :>=B@>;5<. %0<>AB>OB5;L=0O 

@01>B0 3 MB> ?>7=020B5;L=0O CG51=0O 45OB5;L=>ABL, :>340 ?>A;54>20B5;L=>ABL 

<KH;5=8O ABC45=B0, 53> C<AB25==KE 8 ?@0:B8G5A:8E >?5@0F89 8 459AB289 7028A8B 

8 >?@545;O5BAO A0<8< ABC45=B><. %0<>AB>OB5;L=0O @01>B0 ABC45=B>2 A?>A>1AB2C5B 

@0728B8N A0<>AB>OB5;L=>AB8, >B25BAB25==>AB8 8 >@30=87>20==>AB8, B2>@G5A:>3> 

?>4E>40 : @5H5=8N ?@>1;5< CG51=>3> 8 ?@>D5AA8>=0;L=>3> C@>2=59, GB> 2 8B>35 

?@82>48B : @0728B8N =02K:0 A0<>AB>OB5;L=>3> ?;0=8@>20=8O 8 @50;870F88 

45OB5;L=>AB8. 

*5;LN A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 O2;O5BAO >2;045=85 



 

=5>1E>48<K<8 :><?5B5=F8O<8 ?> A2>5<C =0?@02;5=8N ?>43>B>2:8, >?KB>< 

B2>@G5A:>9 8 8AA;54>20B5;LA:>9 45OB5;L=>AB8. 

(>@<K A0<>AB>OB5;L=>9 @01>BK ABC45=B>2: 

- @01>B0 A >A=>2=>9 8 4>?>;=8B5;L=>9 ;8B5@0BC@>9, 8=B5@=5B- 

@5AC@A0<8; 

- A0<>AB>OB5;L=>5 >7=0:><;5=85 A ;5:F8>==K< <0B5@80;><, 

?@54AB02;5==K< =0 M;5:B@>==KE =>A8B5;OE, 2 181;8>B5:5 >1@07>20B5;L=>3> 

CG@5645=8O; 

- ?>43>B>2:0 @5D5@0B82=KE >17>@>2 8AB>G=8:>2 ?5@8>48G5A:>9 ?5G0B8, 

>?>@=KE :>=A?5:B>2, 70@0=55 >?@545;5==KE ?@5?>4020B5;5<; 

- ?>8A: 8=D>@<0F88 ?> B5<5 A ?>A;54CNI8< 55 ?@54AB02;5=85< 2 

0C48B>@88 2 D>@<5 4>:;040, ?@575=B0F89; 

- ?>43>B>2:0 : 2K?>;=5=8N 0C48B>@=KE :>=B@>;L=KE @01>B; 

- 2K?>;=5=85 4><0H=8E :>=B@>;L=KE @01>B; 

- 2K?>;=5=85 B5AB>2KE 7040=89, @5H5=85 7040G; 

- A>AB02;5=85 :@>AA2>@4>2, AE5<; 

- ?>43>B>2:0 A>>1I5=89 : 2KABC?;5=8N =0 A5<8=0@5, :>=D5@5=F88; 

- 70?>;=5=85 @01>G59 B5B@048; 

- =0?8A0=85 MAA5, :C@A>2>9 @01>BK; 

- ?>43>B>2:0 : 45;>2K< 8 @>;52K< 83@0<; 

- A>AB02;5=85 @57N<5; 

- ?>43>B>2:0 : 70G5B0< 8 M:70<5=0<; 

- 4@C385 284K 45OB5;L=>AB8, >@30=87C5<K5 8 >ACI5AB2;O5<K5 

>1@07>20B5;L=K< CG@5645=85< 8 >@30=0<8 ABC45=G5A:>3> A0<>C?@02;5=8O. 

 

#;0=-3@0D8: 2O?>;=5=8S A0<>AB>SB5;P=>9 @01>BO ?> 48AF8?;8=5 
 

№ 

?/? 

�84 A0<>AB>SB5;P=>9 @01>BO  �0B0/A@>:8 
2O?>;=5=8S 

#@8<5@=O5 
=>@<O 
2@5<5=8 =0 
2O?>;=5=85 

(>@<0 :>=B@>;S 

1 �040=8O 4;O A0<>AB>OB5;L=>9 @01>BK : 
B5<5 1, ?@0:B8G5A:><C 70=OB8N 1.  

1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 



 

2 �040=8O 4;O A0<>AB>OB5;L=>9 @01>BK : 
B5<5 2, ;01>@0B>@=>9 @01>B5 1. 

1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 

3 �040=8O 4;O A0<>AB>OB5;L=>9 @01>BK : 
B5<5 3, ?@0:B8G5A:><C 70=OB8N 2. 

1-18 =545;O 6G0A>2 'AB=K9 >?@>A 

4 �040=8O 4;O A0<>AB>OB5;L=>9 @01>BK : 
B5<5 4, ;01>@0B>@=>9 @01>B5 2. 

1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 

5 �040=8O 4;O A0<>AB>OB5;L=>9 @01>BK : 
B5<5 5, ?@0:B8G5A:><C 70=OB8N 3 

1-18 =545;O  6 G0A>2 'AB=K9 >?@>A 

6 �040=8O 4;O A0<>AB>OB5;L=>9 @01>B5, 
B5<0 6 

1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 

7 �040=8O 4;O A0<>AB>OB5;L=>9 @01>B5, 
B5<0 7 

1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 

8 �040=8O : A0<>AB>OB5;L=>9 @01>B5, B5<0 8  1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 
 

9 �040=8O : A0<>AB>OB5;L=>9 @01>B5, B5<0 9 

 

1-18 =545;O 6 G0A>2 'AB=K9 >?@>A 

 �B>3>  18 =545;L 54 G0A0  

 

&5<O 4;S A0<>AB>SB5;P=>9 @01>BO 

&5<0 1. �2545=85 2 <>45;8@>20=85. (6 G0A.) 
 

"?@545;5=8O ?@>F5AA0 <>45;8@>20=8O. "?@545;5=85 <>45;8. �84K 

<>45;8@>20=8O: D878G5A:>5 (>?@545;5=85, ?@8<5=5=85, ?@8=F8?, ;560I89 2 

>A=>25 40==>3> 2840 <>45;8@>20=8O, =5>1E>48<K5 CA;>28O 4;O ?@8<5=5=8O 

40==>3> 2840 <>45;8@>20=8O, :@8B5@88 ?>4>18O: G8A;> !LNB>=0, G8A;> 

$59=>;L4A0, G8A;> !CAA5;LB0, 4>AB>8=AB20 8 >3@0=8G5=8O 40==>3> 2840 

<>45;8@>20=8O), 8<8B0F8>==>5 <>45;8@>20=85 (>?@545;5=85, CA;>28O 

?@8<5=5=8O, B@51>20=8O : <>45;8 ?@>F5AA0 DC=:F8>=8@>20=8O A8AB5<K 8;8 

>1J5:B0). *5;8 <>45;8@>20=8O. �><?LNB5@=>5 <>45;8@>20=85: >?@545;5=85, 

?@8<5=5=85, 0=0;8B8G5A:>5 8 8<8B0F8>==>5 <>45;8@>20=85, 2>7<>6=>AB8 

40==>3> 2840 <>45;8@>20=8O, >A=>2=K5 MB0?K :><?LNB5@=>3> <>45;8@>20=8O, 

8725AB=K5 0;3>@8B<K :><?LNB5@=>3> <>45;8@>20=8O. 

 >45;8@>20=85 2 ?@81>@>AB@>5=88: @>;L <>45;59 2 ?@>F5AA5 @07@01>B:8 

?@81>@>2, ?@8<5@K 8A?>;L7>20=8O <>45;59 2 ?@81>@>AB@>5=88 (<>45;L 

M;5:B@8G5A:8E ?@>F5AA>2 2 AE5<5, <>45;L ?5G0B=>9 ?;0BK), ?5@5E>4 >B D878G5A:8E 

<>45;59 : <0B5<0B8G5A:8<, 8=D>@<0F8>==0O <>45;L ?@81>@0 (A>AB02=K5 G0AB8, 

A2O78 <564C =8<8). -:A?5@8<5=B0;L=K5 8AA;54>20=8O 2 <>45;8@>20=88: 

>?@545;5=85 8 MB0?K :><?LNB5@=>3> M:A?5@8<5=B0, ?;0= M:A?5@8<5=B0, ?@>25@:0 



 

?@028;L=>AB8 ?>AB@>5=8O <>45;8 A ?><>ILN B5AB>2KE 40==KE, ?@>2545=85 

M:A?5@8<5=B0, 0=0;87 @57C;LB0B>2, ?@8=OB85 @5H5=89. 

 

&5<0 2.  0B5<0B8G5A:>5 <>45;8@>20=85. (6 G0A.) 
#>=OB85 <0B5<0B8G5A:>3> <>45;8@>20=8O. "?@545;5=85.  �=0;>388 <564C 

<5E0=8G5A:8<8 8 M;5:B@8G5A:8<8 O2;5=8O<8: ?@C68==K9 <0OB=8: 8 

M;5:B@8G5A:89 :>;510B5;L=K9 :>=BC@, 8E <0B5<0B8G5A:>5 >?8A0=85. 

#@54AB02;5=85 <0B5<0B8G5A:>9 <>45;8. �>AB>8=AB20 8 =54>AB0B:8 

<0B5<0B8G5A:>3> <>45;8@>20=8O.  �;0AA8D8:0F8O <0B5<0B8G5A:8E <>45;59 : ?> 

D0:B>@C 2@5<5=8, ?> @568<C @01>BK >1J5:B0, ?> 284C DC=:F8>=0;L=>9 A2O78, 

D>@<0;L=K5/=5D>@<0;L=K5. �84K <5B>4>2 A>AB02;5=8O <0B5<0B8G5A:8E <>45;59: 

M:A?5@8<5=B0;L=>-AB0B8AB8G5A:85, ?>=OB85 G5@=>3> OI8:0, 0=0;8B8G5A:85, 

:><18=8@>20==K5, 4>AB>8=AB20 8 =54>AB0B:8 @0AA<>B@5==KE <5B>4>2. 

%>45@60=85 8 MB0?K <0B5<0B8G5A:>3> <>45;8@>20=8O: >1A;54>20=85 >1J5:B0 

<>45;8@>20=8O, A>45@60B5;L=0O ?>AB0=>2:0 7040G8 <>45;8@>20=8O, B5E=8G5A:>5 

7040=85 =0 ?@>5:B8@>20=85 8 @07@01>B:C <>45;8, :>=F5?BC0;L=0O ?>AB0=>2:0 

7040G8 <>45;8@>20=8O, <0B5<0B8G5A:0O ?>AB0=>2:0 7040G8 <>45;8@>20=8O, 

>?5@0B>@ <>45;8, @0A?@>AB@0=5==K5 B8?K 7040G, ?@>25@:8 4;O :>=B@>;O 

?@028;L=>AB8 ?>;CG5==>9 A8AB5<K <0B5<0B8G5A:8E A>>B=>H5=89, 2K1>@ 8 

>1>A=>20=85 2K1>@0 <5B>40 @5H5=8O 7040G8 (0=0;8B8G5A:85 8 0;3>@8B<8G5A:85 

<5B>4K), @50;870F8O <0B5<0B8G5A:>9 <>45;8 2 2845 ?@>3@0<<K 4;O -� , MB0?K 

?@>F5AA0 A>740=8O ?@>3@0<<=>3> >15A?5G5=8O, ?@>25@:0 045:20B=>AB8 <>45;8 

(F5;8, A?>A>1K 2K?>;=5=8O ?@>25@:8, 2>?@>A > B>G=>AB8 <>45;8@>20=8O, ?@8G8=K 

=5045:20B=>AB8 <>45;8, CAB@0=5=85 =5045:20B=>AB8 <>45;8, ?@0:B8G5A:>5 

8A?>;L7>20=85 ?>AB@>5==>9 <>45;8 8 0=0;87 @57C;LB0B>2 <>45;8@>20=8O). 

"?@545;5=85 045:20B=>AB8 <0B5<0B8G5A:>9 <>45;8 (?>=OB85 045:20B=>AB8 <>45;8, 

>?@545;5=85 045:20B=>AB8 ?CB5< A@02=5=8O 7=0G5=89, ?>;CG5==KE 2 M:A?5@8<5=B5 

8 7=0G5=89, @0AAG8B0==KE A ?><>ILN <>45;8, D0:B>@K, 2;8ONI85 =0 

045:20B=>AB8 <>45;8). 

&5<0 3. #@>3@0<<=O5 A@54AB20 4;S <0B5<0B8G5A:>3> <>45;8@>20=8S (6 



 

G0A.) 
"17>@ ?@>3@0<<K Mathcad: :@0B:>5 >?8A0=85, A09B ?@>3@0<<K, >A=>2=K5 

2>7<>6=>AB8, 8=D>@<0F8>==K5 @5AC@AK, @0AH8@5=85 DC=:F8>=0;L=>AB8 4;O 

?@81>@>AB@>5=8O (Electrical Engineering Library - M;5:B@>B5E=8G5A:0O 181;8>B5:0, 

Mechanical Engineering Library - 181;8>B5:0 <0H8=>AB@>5=8O). "17>@ ?@>3@0<<K 

Mathematica: :@0B:>5 >?8A0=85, A09B ?@>3@0<<K, 2>7<>6=>AB8, @0AH8@5=8O 

Mathematica 4;O 8A?>;L7>20=8O 2 <>45;8@>20=88 (AceFEM, Analog Insydes, 

Mathematica Link for LabVIEW, MathModelica (SystemModeler), SchematicSolver), 

8=D>@<0F8>==0O ?>445@6:0. "17>@ ?@>3@0<<K Maple: :@0B:>5 >?8A0=85, 

2>7<>6=>AB8, A09B ?@>3@0<<K, 8=D>@<0F8>==0O ?>445@6:0. %@02=8B5;L=0O 

E0@0:B5@8AB8:0 ?@>3@0<<=KE ?0:5B>2. "7=0:><;5=85 A ?@>3@0<<=K< ?0:5B>< 

Mathcad: >?8A0=85 8=B5@D59A0: 3;02=>5 >:=>, >:=> Resource Center 3 @01>B0 2 

A?@02>G=>9 A8AB5<5, ?@8<5@K, 3;02=>5 <5=N, ?0=5;8 8=AB@C<5=B>2: 

«AB0=40@B=0O», «D>@<0B8@>20=85», «<0B5<0B8:0».   &8?K 40==KE, A8=B0:A8A O7K:0 

?0:5B0 Mathcad: A:0;O@K, ?@8A20820=85, @0=68@>20==K5 ?5@5<5==K5, B01;8FK 

2K2>40, D>@<0B8@>20=85 B01;8F, ?@8<5=5=85 @0=68@>20==KE ?5@5<5==KE, 

:><?;5:A=K5 G8A;0, 22>4 B5:AB0. �KG8A;8B5;L=K5 DC=:F88, DC=:F88 ?>AB@>5=8O 

3@0D8:>2 ?0:5B0 Mathcad: D>@<C;K, ?>AB@>5=85 3@0D8:>2, DC=:F88, <0B@8FK, 

25:B>@K, <0AA82K, G8A;5==>5 48DD5@5=F8@>20=85 8 8=B53@8@>20=85, D09;K 

40==KE, AG8BK20=85 40==KE 87 D09;>2, 70?8AL 40==KE 2 D09;K. #@8<5@K 

<>45;8@>20=8O M;5:B@8G5A:8E AE5< 2 Mathcad (@0AG5B M;5:B@8G5A:>9 F5?8 

?5@5<5==>3> B>:0, @0AG5B ?5@5E>4=KE ?@>F5AA>2 2 M;5:B@8G5A:>9 F5?8). 

 

&5<0 4. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< Matlab (6 G0A.), A 
8A?>;P7>20=85< <5B>40 0:B82=>3> >1CG5=8S – 48A?CB =0 70=SB88. 

"17>@ ?@>3@0<<=>3> ?0:5B0 Matlab: :@0B:>5 >?8A0=85, A09B ?@>3@0<<K, 

>?8A0=85 O7K:0, ?@8<5=5=85, 287C0;870F8O 40==KE,  >A=>2=K5 2>7<>6=>AB8, 

8=D>@<0F8>==K5 @5AC@AK, @0AH8@5=85 DC=:F8>=0;L=>AB8 A ?><>ILN =01>@>2 

8=AB@C<5=B>2. �=B5@D59A ?>;L7>20B5;O ?0:5B0 Matlab: :><0=4=>5 >:=>, >:=> 

Workspace Browser. "A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 Matlab. &8?K 40==KE, 



 

O7K: ?@>3@0<<8@>20=8O ?0:5B0 Matlab. �KG8A;8B5;L=K5 DC=:F88, DC=:F88 

287C0;870F88 40==KE, G8A;5==>5 @5H5=85 A8AB5< 48DD5@5=F80;L=KE C@02=5=89 2 

?0:5B5 Matlab. %?@02>G=0O A8AB5<0 Matlab (1@0C75@, ?>8A:, 45<>=AB@0F8>==K5 

?@8<5@K).  >45;8@>20=85 2 Simulink: >?8A0=85 ?@>3@0<<K, @01>B0 A ?@>3@0<<>9, 

?@8;>65=8O Simulink 4;O <>45;8@>20=8O 2 ?@81>@>AB@>5=88 (DSP Blockset, 

SimPowerSystems, SimMechanics, Simscape), 8=B5@D59A ?@>3@0<<K,  A>740=85 

<>45;59, CAB0=>2:0 ?0@0<5B@>2 @0AG5B0 8 53> 2K?>;=5=85, 181;8>B5:8 Simulink 

(1;>:8-8AB>G=8:8 A83=0;>2, 1;>:8-?@85<=8:8 A83=0;>2, 0=0;>3>2K5 1;>:8, 

=5;8=59=K5 1;>:8, 48A:@5B=K5 1;>:8, 1;>:8 <0B5<0B8G5A:8E >?5@0F89, 

181;8>B5:0 <0@H@CB870F88 A83=0;>2), CAB0=>2:0 ?0@0<5B@>2 1;>:>2,  A?@02>G=0O 

A8AB5<0, 45<>=AB@0F8>==K5 ?@8<5@K.  >45;8@>20=85 2 SimPowerSystems: 

>A>15==>AB8 A>740=8O <>45;59, 8<5NI85AO 1;>:8 (8AB>G=8:8 M;5:B@8G5A:>9 

M=5@388, M;5:B@>B5E=8G5A:85 M;5<5=BK, 87<5@8B5;L=K5 8 :>=B@>;L=K5 CAB@>9AB20, 

CAB@>9AB20 A8;>2>9 M;5:B@>=8:8), CAB0=>2:0 ?0@0<5B@>2 1;>:>2, A?@02>G=0O 

A8AB5<0, 45<>=AB@0F8>==K5 ?@8<5@K. #@8<5@K <>45;8@>20=8O M;5:B@8G5A:8E 

AE5< 2 SimPowerSystems (<>45;L M;5:B@8G5A:>9 F5?8 ?5@5<5==>3> B>:0, 

<>45;8@>20=85 ?5@5E>4=KE ?@>F5AA>2 2 M;5:B@8G5A:>9 F5?8). 

 

&5<0 5. #@>3@0<<=O5 A@54AB20 4;S @07@01>B:8 8 <>45;8@>20=8S 
Q;5:B@>==OE AE5<. (6 G0A.), A 8A?>;P7>20=85< <5B>40 0:B82=>3> >1CG5=8S – 
48A?CB =0 70=SB88 

"17>@ ?@>3@0<<=KE ?0:5B>2 4;O <>45;8@>20=8O M;5:B@>==KE AE5<. 

#@>3@0<<0 MultiSim: 2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O. #@>3@0<<0 

Electronics Workbench: >A=>2=K5 4>AB>8=AB20 ?@>3@0<<K, 3@0D8G5A:85 

2>7<>6=>AB8, :><?>=5=BK, ?@>2545=85 M:A?5@8<5=B>2, 0=0;87 AE5<, @01>B0 A 

?@>3@0<<>9,  :><?>=5=BK ?@>3@0<<K (107>2K5 :><?>=5=BK, 8AB>G=8:8, 

8=48:0B>@K, 87<5@8B5;L=K5 ?@81>@K, 8=AB@C<5=BK, <>45;8@>20=85 AE5<). 

#@>3@0<<0 Proteus: 2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O, >A>15==>AB8 

?@>3@0<<K, 3@0D8G5A:89 @540:B>@ ?@8=F8?80;L=KE AE5< ISIS, 3@0D8G5A:89 

@540:B>@ ?5G0B=KE ?;0B ARES. #@>3@0<<0 PSpice: :@0B:89 >17>@, 2>7<>6=>AB8, 



 

=07=0G5=85, D09;K ?@>3@0<<K, A>AB02 A8AB5<K OrCAD. "7=0:><;5=85 A 

?@>3@0<<=K< ?0:5B>< MultiSim: 8=B5@D59A ?>;L7>20B5;O (?0=5;8 8=AB@C<5=B>2, 

@01>G0O >1;0ABL, M;5<5=BK 4;O A>740=8O AE5<, 87<5@8B5;L=K5 8=AB@C<5=BK, >:=> 

@07@01>B:8, 3;>10;L=K5 =0AB@>9:8, =0AB@>9:8 ;8AB0, ?@>2>4=8: :><?>=5=B>2), 

>A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 MultiSim (@01>B0 A ?@81>@0<8: 87<5@5=85 

B>:0 8 =0?@O65=8O, ?>AB@>5=85 >AF8;;>3@0<< 8 3@0D8:>2 0<?;8BC4=>-G0AB>B=KE 

8 D07>-G0AB>B=KE E0@0:B5@8AB8:, ?>8A: 8 @07<5I5=85 :><?>=5=B>2, 87<5=5=85 

?0@0<5B@>2 :><?>=5=B>2, @01>B0 A DC=:F8O<8 0=0;870).  >45;8@>20=85 

M;5:B@>==KE AE5< 2 ?0:5B5 MultiSim. 

 

&5<0 6. #@>3@0<<=O5 A@54AB20 4;S :><?PRB5@=>3> <>45;8@>20=8S 8 
02B><0B878@>20==>3> ?@>5:B8@>20=8S 2 ?@81>@>AB@>5=88. (6 G0A.), A 
8A?>;P7>20=85< <5B>40 0:B82=>3> >1CG5=8S – 48A?CB =0 70=SB88 

"17>@ ?@>3@0<<=KE ?0:5B>2 4;O :><?LNB5@=>3> <>45;8@>20=8O 8 

02B><0B878@>20==>3> ?@>5:B8@>20=8O 2 ?@81>@>AB@>5=88. #@>3@0<<0 LabVIEW: 

2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O, ?>=OB85 28@BC0;L=>3> ?@81>@0, A09B 

@07@01>BG8:0. #@>3@0<<0 AutoCAD: A09B ?@>872>48B5;O, DC=:F8>=0;L=K5 

2>7<>6=>AB8, A@54AB20 @07@01>B:8 8 040?B0F88, A?5F80;878@>20==K5 ?@8;>65=8O 

=0 >A=>25 AutoCAD (AutoCAD Electrical, AutoCAD Ecscad, AutoCAD Mechanical, 

%#�% <>4C;L). %8AB5<K 02B><0B878@>20==>3> ?@>5:B8@>20=8O ?5G0B=KE ?;0B. 

#@>3@0<<=K9 ?0:5B P-CAD: =07=0G5=85, 2>7<>6=>AB8 A8AB5<K, >A=>2=K5 <>4C;8. 

#@>3@0<<=K9 ?0:5B Altium Designer: >A=>2=K5 2>7<>6=>AB8 (@540:B>@ AE5<, 

@540:B>@ 181;8>B5:, AE5<=>5 <>45;8@>20=85, @540:B>@ ?5G0B=KE ?;0B, @01>B0 A 

B@5E<5@=K<8 <>45;O<8, 2>7<>6=>AB8 8<?>@B0, 2KE>4=0O 4>:C<5=B0F8O), 

8=D>@<0F8>==0O ?>445@6:0. #>8A:, ?5@5@01>B:0, A@54AB20 ?>;CG5=8O 

8=D>@<0F88, @01>B0 2 3;>10;L=KE :><?LNB5@=KE A5BOE: ?>8A: 2 A5B8 �=B5@=5B 

(?> =0720=8N, ?> @538>=0<, :@C?=KE CG51=KE 702545=89, @538>=0;L=KE A5@25@>2, 

?>8A:>2K5 A8AB5<K). #@028;0 2K?>;=5=8O 70?@>A>2 2 ?>8A:>2KE A8AB5<0E: 

?@>ABK5 70?@>AK, @0AH8@5==K9 ?>8A:. $5AC@AK �=B5@=5B: «�48=>5 >:=> 4>ABC?0 : 

>1@07>20B5;L=K< @5AC@A0<», =0CG=0O M;5:B@>==0O 181;8>B5:0 eLIBRARY, 



 

M;5:B@>==>-181;8>B5G=K5 A8AB5<K, A09BK 6C@=0;>2, A09BK A C@>:0<8 ?> @01>B5 2 

?@>3@0<<=KE ?0:5B0E, @0AA<0B@8205<KE 2 :C@A5. 

 

&5<0 7. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< AutoCAD. (6 G0A.) 
"7=0:><;5=85 A ?@>3@0<<=K< ?0:5B>< AutoCAD. �>7<>6=>AB8 ?0:5B0: 

A>740=85 42CE 8 B@5E<5@=KE <>45;59 8 G5@B5659. �=B5@D59A ?>;L7>20B5;O: ?0=5;L 

1KAB@>3> 4>ABC?0, ;5=B0, AB@>:0 A>AB>O=8O, 284>20O ?0=5;L, :><0=4=0O AB@>:0, 

@01>G55 ?>;5, :>=B5:AB=>5 <5=N. "A=>2=K5 ?@8=F8?K @01>BK: 22>4 :><0=4, 22>4 

:>>@48=0B, >1J5:B=0O ?@82O7:0, >1J5:B=>5 >BA;56820=85, A5B:0, ?@>A<>B@ 

G5@B5659, >A=>2=K5 35><5B@8G5A:85 >1J5:BK (B>G:0, >B@57>:, >:@C6=>ABL, 4C30, 

?>;8;8=8O, <=>3>C3>;L=8:, ?@O<>C3>;L=8:, :>;LF>, A?;09=, M;;8?A, >1;0:>), 

@540:B8@>20=85 >1J5:B>2, =0=5A5=85 @07<5@>2, @01>B0 A B5:AB><, =07=0G5=85 8 

8A?>;L7>20=85 A;>52. &@ёE<5@=>5 <>45;8@>20=85 2 ?0:5B5 AutoCAD: B@5E<5@=K5 

:>>@48=0BK, B@5E<5@=K5 <>45;8, :0@:0AK, ?>25@E=>AB8, ?>AB@>5=85 AB0=40@B=KE 

B@5E<5@=KE B5; (?0@0;;5;5?8?54, :>=CA, F8;8=4@, AD5@0, B>@, :;8=, A>740=85 B5;0 

2K402;820=85< 42CE<5@=>3> >1J5:B0, A>740=85 B5;0 2@0I5=85< 42C<5@=>3> 

>1J5:B0 2>:@C3 >A8), 287C0;870F8O, ?@>A<>B@ B@5E<5@=KE 4>:C<5=B>2, ?@>A<>B@ 

B@5E<5@=KE >1J5:B>2, A>740=85 >1J5:B>2 A;>6=>9 D>@<K. 

 

&5<0 8. "7=0:><;5=85 A ?@>3@0<<=O< ?0:5B>< P-CAD (6 G0A.) 
"7=0:><;5=85 A ?@>3@0<<=K< ?0:5B>< P-CAD: 2>7<>6=>AB8. #@>3@0<<K, 

2E>4OI85 2 ?0:5B P-CAD, 8E =07=0G5=85: Schematic, PCB, Symbol Editor, Pattern 

Editor, Executive. �=B5@D59A ?>;L7>20B5;O ?@>3@0<< ?0:5B0 P-CAD: (3;02=>5 
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8A?>;L7>20=8O 4@C385 =0CG=>-181;8>B5G=K5 A8AB5<K.  

#>43>B>2:0 : 70G5BC. � A40G5 70G5B0 4>?CA:0NBAO >1CG0NI85AO, 

2K?>;=82H85 2A5 7040=8O (?@0:B8G5A:85, A0<>AB>OB5;L=K5), ?@54CA<>B@5==K5 

CG51=>9 ?@>3@0<<>9 48AF8?;8=K, ?>A5B82H85 =5 <5=55 85% 0C48B>@=KE 70=OB89. 

%BC45=B AG8B05BAO 0BB5AB>20==K< ?> 48AF8?;8=5 ?@8 CA;>288 2K?>;=5=8O 

2A5E 284>2 B5:CI53> :>=B@>;O 8 A0<>AB>OB5;L=>9 @01>BK, ?@54CA<>B@5==KE 

CG51=>9 ?@>3@0<<>9. 

,:0;0 >F5=820=8O AD>@<8@>20==>AB8 >1@07>20B5;L=KE @57C;LB0B>2 ?> 

48AF8?;8=5 ?@54AB02;5=0 2 D>=45 >F5=>G=KE A@54AB2 (("%). 
 

�>?@>AO : 70G5BC 

 

1.  >45;8@>20=85 2 ?@81>@>AB@>5=88: @>;L <>45;59 2 ?@>F5AA5 @07@01>B:8 

?@81>@>2, ?@8<5@K 8A?>;L7>20=8O <>45;59 2 ?@81>@>AB@>5=88 (<>45;L 

M;5:B@8G5A:8E ?@>F5AA>2 2 AE5<5, <>45;L ?5G0B=>9 ?;0BK), ?5@5E>4 >B D878G5A:8E 

<>45;59 : <0B5<0B8G5A:8<, 8=D>@<0F8>==0O <>45;L ?@81>@0 (A>AB02=K5 G0AB8, 

A2O78 <564C =8<8). 

2.  >45;8@>20=85 2 ?@81>@>AB@>5=88 "?@545;5=85 <>45;8. �84K 

<>45;8@>20=8O: D878G5A:>5 <>45;8@>20=85, 8<8B0F8>==>5 <>45;8@>20=85, 

?@8<5=5=85. !5>1E>48<K5 CA;>28O 4;O ?@8<5=5=8O 40==>3> 2840 <>45;8@>20=8O, 

:@8B5@88 ?>4>18O: G8A;> !LNB>=0, G8A;> $59=>;L4A0, G8A;> !CAA5;LB0, 

4>AB>8=AB20 8 >3@0=8G5=8O 40==>3> 2840 <>45;8@>20=8O, 

3. �><?LNB5@=>5 <>45;8@>20=85: >?@545;5=85, ?@8<5=5=85, 0=0;8B8G5A:>5 

8 8<8B0F8>==>5 <>45;8@>20=85, 2>7<>6=>AB8 40==>3> 2840 <>45;8@>20=8O, 

>A=>2=K5 MB0?K :><?LNB5@=>3> <>45;8@>20=8O, 8725AB=K5 0;3>@8B<K 

:><?LNB5@=>3> <>45;8@>20=8O. 



 

4. -:A?5@8<5=B0;L=K5 8AA;54>20=8O 2 <>45;8@>20=88: >?@545;5=85 8 MB0?K 

:><?LNB5@=>3> M:A?5@8<5=B0, ?;0= M:A?5@8<5=B0, ?@>25@:0 ?@028;L=>AB8 

?>AB@>5=8O <>45;8 A ?><>ILN B5AB>2KE 40==KE, ?@>2545=85 M:A?5@8<5=B0, 

0=0;87 @57C;LB0B>2, ?@8=OB85 @5H5=89. 

5. #>=OB85 <0B5<0B8G5A:>3> <>45;8@>20=8O. "?@545;5=85.  �=0;>388 <564C 

<5E0=8G5A:8<8 8 M;5:B@8G5A:8<8 O2;5=8O<8: ?@C68==K9 <0OB=8: 8 

M;5:B@8G5A:89 :>;510B5;L=K9 :>=BC@, 8E <0B5<0B8G5A:>5 >?8A0=85. 

6. #@54AB02;5=85 <0B5<0B8G5A:>9 <>45;8. �>AB>8=AB20 8 =54>AB0B:8 

<0B5<0B8G5A:>3> <>45;8@>20=8O.  �;0AA8D8:0F8O <0B5<0B8G5A:8E <>45;59 : ?> 

D0:B>@C 2@5<5=8, ?> @568<C @01>BK >1J5:B0, ?> 284C DC=:F8>=0;L=>9 A2O78, 

D>@<0;L=K5/=5D>@<0;L=K5. 

7. �84K <5B>4>2 A>AB02;5=8O <0B5<0B8G5A:8E <>45;59: M:A?5@8<5=B0;L=>-

AB0B8AB8G5A:85, ?>=OB85 G5@=>3> OI8:0, 0=0;8B8G5A:85, :><18=8@>20==K5, 

4>AB>8=AB20 8 =54>AB0B:8 @0AA<>B@5==KE <5B>4>2. 

8. %>45@60=85 8 MB0?K <0B5<0B8G5A:>3> <>45;8@>20=8O: >1A;54>20=85 

>1J5:B0 <>45;8@>20=8O, A>45@60B5;L=0O ?>AB0=>2:0 7040G8 <>45;8@>20=8O, 

B5E=8G5A:>5 7040=85 =0 ?@>5:B8@>20=85 8 @07@01>B:C <>45;8, :>=F5?BC0;L=0O 

?>AB0=>2:0 7040G8 <>45;8@>20=8O, <0B5<0B8G5A:0O ?>AB0=>2:0 7040G8 

<>45;8@>20=8O, >?5@0B>@ <>45;8, @0A?@>AB@0=5==K5 B8?K 7040G, ?@>25@:8 4;O 

:>=B@>;O ?@028;L=>AB8 ?>;CG5==>9 A8AB5<K <0B5<0B8G5A:8E A>>B=>H5=89, 2K1>@ 

8 >1>A=>20=85 2K1>@0 <5B>40 @5H5=8O 7040G8 

9. $50;870F8O <0B5<0B8G5A:>9 <>45;8 2 2845 ?@>3@0<<K 4;O -� , MB0?K 

?@>F5AA0 A>740=8O ?@>3@0<<=>3> >15A?5G5=8O, ?@>25@:0 045:20B=>AB8 <>45;8 

(F5;8, A?>A>1K 2K?>;=5=8O ?@>25@:8, 2>?@>A > B>G=>AB8 <>45;8@>20=8O, ?@8G8=K 

=5045:20B=>AB8 <>45;8, CAB@0=5=85 =5045:20B=>AB8 <>45;8, ?@0:B8G5A:>5 

8A?>;L7>20=85 ?>AB@>5==>9 <>45;8 8 0=0;87 @57C;LB0B>2 <>45;8@>20=8O). 

10. "?@545;5=85 045:20B=>AB8 <0B5<0B8G5A:>9 <>45;8 (?>=OB85 

045:20B=>AB8 <>45;8, >?@545;5=85 045:20B=>AB8 ?CB5< A@02=5=8O 7=0G5=89, 

?>;CG5==KE 2 M:A?5@8<5=B5 8 7=0G5=89, @0AAG8B0==KE A ?><>ILN <>45;8, 

D0:B>@K, 2;8ONI85 =0 045:20B=>AB8 <>45;8). 



 

11. #@>3@0<<K Mathematica: :@0B:>5 >?8A0=85, A09B ?@>3@0<<K, 

2>7<>6=>AB8, @0AH8@5=8O Mathematica 4;O 8A?>;L7>20=8O 2 <>45;8@>20=88 

(AceFEM, Analog Insydes, Mathematica Link for LabVIEW, MathModelica 

(SystemModeler), SchematicSolver), 8=D>@<0F8>==0O ?>445@6:0. "17>@ ?@>3@0<<K 

Maple: :@0B:>5 >?8A0=85, 2>7<>6=>AB8, A09B ?@>3@0<<K, 8=D>@<0F8>==0O 

?>445@6:0. 

12. #@>3@0<<=K9 ?0:5B Mathcad: >?8A0=85 8=B5@D59A0: 3;02=>5 >:=>, >:=> 

Resource Center 3 @01>B0 2 A?@02>G=>9 A8AB5<5, ?@8<5@K, 3;02=>5 <5=N, ?0=5;8 

8=AB@C<5=B>2: «AB0=40@B=0O», «D>@<0B8@>20=85», «<0B5<0B8:0».  &8?K 40==KE, 

A8=B0:A8A O7K:0 ?0:5B0 Mathcad: A:0;O@K, ?@8A20820=85, @0=68@>20==K5 

?5@5<5==K5, B01;8FK 2K2>40, D>@<0B8@>20=85 B01;8F, ?@8<5=5=85 

@0=68@>20==KE ?5@5<5==KE, :><?;5:A=K5 G8A;0, 22>4 B5:AB0. 

13. �KG8A;8B5;L=K5 DC=:F88, DC=:F88 ?>AB@>5=8O 3@0D8:>2 ?0:5B0 

Mathcad: D>@<C;K, ?>AB@>5=85 3@0D8:>2, DC=:F88, <0B@8FK, 25:B>@K, <0AA82K, 

G8A;5==>5 48DD5@5=F8@>20=85 8 8=B53@8@>20=85, D09;K 40==KE, AG8BK20=85 

40==KE 87 D09;>2, 70?8AL 40==KE 2 D09;K. 

14. #@>3@0<<=K9 ?0:5B Matlab: :@0B:>5 >?8A0=85, A09B ?@>3@0<<K, 

>?8A0=85 O7K:0, ?@8<5=5=85, 287C0;870F8O 40==KE, >A=>2=K5 2>7<>6=>AB8, 

8=D>@<0F8>==K5 @5AC@AK, @0AH8@5=85 DC=:F8>=0;L=>AB8 A ?><>ILN =01>@>2 

8=AB@C<5=B>2. 

15. �=B5@D59A ?>;L7>20B5;O ?0:5B0 Matlab: :><0=4=>5 >:=>, >:=> Workspace 

Browser. "A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 Matlab. &8?K 40==KE, O7K: 

?@>3@0<<8@>20=8O ?0:5B0 Matlab. 

16.  >45;8@>20=85 2 Simulink: >?8A0=85 ?@>3@0<<K, @01>B0 A ?@>3@0<<>9, 

?@8;>65=8O Simulink 4;O <>45;8@>20=8O 2 ?@81>@>AB@>5=88. 

17. "17>@ ?@>3@0<<=KE ?0:5B>2 4;O <>45;8@>20=8O M;5:B@>==KE AE5<. 

#@>3@0<<0 MultiSim: 2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O. 

18. #@>3@0<<0 Electronics Workbench: >A=>2=K5 4>AB>8=AB20 ?@>3@0<<K, 

3@0D8G5A:85 2>7<>6=>AB8, :><?>=5=BK, ?@>2545=85 M:A?5@8<5=B>2, 0=0;87 AE5<, 

@01>B0 A ?@>3@0<<>9,  :><?>=5=BK ?@>3@0<<K (107>2K5 :><?>=5=BK, 8AB>G=8:8, 



 

8=48:0B>@K, 87<5@8B5;L=K5 ?@81>@K, 8=AB@C<5=BK, <>45;8@>20=85 AE5<). 

19. #@>3@0<<0 Proteus: 2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O, 

>A>15==>AB8 ?@>3@0<<K, 3@0D8G5A:89 @540:B>@ ?@8=F8?80;L=KE AE5< ISIS, 

3@0D8G5A:89 @540:B>@ ?5G0B=KE ?;0B ARES. 

20. #@>3@0<<=K9 ?0:5B MultiSim: 8=B5@D59A ?>;L7>20B5;O (?0=5;8 

8=AB@C<5=B>2, @01>G0O >1;0ABL, M;5<5=BK 4;O A>740=8O AE5<, 87<5@8B5;L=K5 

8=AB@C<5=BK, >:=> @07@01>B:8, 3;>10;L=K5 =0AB@>9:8, =0AB@>9:8 ;8AB0, 

?@>2>4=8: :><?>=5=B>2), >A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 MultiSim. 

21.  >45;8@>20=85 M;5:B@>==KE AE5< 2 ?0:5B5 MultiSim. 

22. #@>3@0<<=K9 ?0:5B 4;O :><?LNB5@=>3> <>45;8@>20=8O 8 

02B><0B878@>20==>3> ?@>5:B8@>20=8O 2 ?@81>@>AB@>5=88. #@>3@0<<0 LabVIEW: 

2>7<>6=>AB8, =07=0G5=85, AD5@0 ?@8<5=5=8O, ?>=OB85 28@BC0;L=>3> ?@81>@0. 

23. #@>3@0<<0 AutoCAD: A09B ?@>872>48B5;O, DC=:F8>=0;L=K5 

2>7<>6=>AB8, A@54AB20 @07@01>B:8 8 040?B0F88, A?5F80;878@>20==K5 ?@8;>65=8O 

=0 >A=>25 AutoCAD 

24. %8AB5<K 02B><0B878@>20==>3> ?@>5:B8@>20=8O ?5G0B=KE ?;0B. 

#@>3@0<<=K9 ?0:5B P-CAD: =07=0G5=85, 2>7<>6=>AB8 A8AB5<K, >A=>2=K5 <>4C;8. 

25. #@>3@0<<K, 2E>4OI85 2 ?0:5B P-CAD, 8E =07=0G5=85: Schematic, PCB, 

Symbol Editor, Pattern Editor, Executive. �=B5@D59A ?>;L7>20B5;O ?@>3@0<< ?0:5B0 

P-CAD: (3;02=>5 <5=N, 8=AB@C<5=B0;L=K5 ?0=5;8, @01>G55 ?>;5 <5=5465@0 

?@>5:B0, AB@>:0 A>AB>O=8O, AB0BCA=0O AB@>:0). 

26. "A=>2=K5 ?@8=F8?K @01>BK 2 ?@>3@0<<0E ?0:5B0 P-CAD: 3@0D8G5A:89 

@540:B>@ AE5< Schematic: 70?CA: ?@>3@0<<K, =0G0;L=K5 =0AB@>9:8 ?@>3@0<<K, 

A>740=85 ?@8=F8?80;L=KE AE5<, ?>4:;NG5=85 181;8>B5: :><?>=5=B>2, 

@07<5I5=85 :><?>=5=B0, @540:B8@>20=85 A2>9AB2 :><?>=5=B0. 

27. "A=>2=K5 ?@8=F8?K @01>BK 2 ?@>3@0<<0E ?0:5B0 P-CAD: @07<5I5=85 

?@>2>4=8:0, @07<5I5=85 ;8=88, @07<5I5=85 B5:AB0, ?>43>B>2:0 ?@8=F8?80;L=>9 

AE5<K : ?5G0B8, D>@<8@>20=85 A?8A:0 A>548=5=89 4;O A>AB02;5==>9 

?@8=F8?80;L=>9 AE5<K), 3@0D8G5A:89 @540:B>@ ?5G0B=KE ?;0B PCB (70?CA: 

?@>3@0<<K, =0G0;L=K5 =0AB@>9:8 ?@>3@0<<K, =07=0G5=85 A;>52, =0AB@>9:0 



 

?0@0<5B@>2 >B>1@065=8O, ?>4:;NG5=85 181;8>B5: :><?>=5=B>2, 8<?>@B A?8A:0 

A>548=5=89 

28. �@0D8G5A:89 @540:B>@ A8<2>;>2 Symbol Editor (70?CA: ?@>3@0<<K, 

=0AB@>9:0 ?0@0<5B@>2, A>740=85 A8<2>;0, A>740=85 A8<2>;0 A ?><>ILN Symbol 

Wizard) (=0AB@>9:0 @540:B>@0, ?@>F5AA A>740=8O ?>A04>G=>3> <5AB0, A2>9AB20 

:>=B0:B=>9 ?;>I04:8, A>740=85 ?>A04>G=>3> <5AB0 :><?>=5=B0 A ?><>ILN Pattern 

Wizard), 

29.  5=5465@ 181;8>B5: Library Library Executive (?>=OB85 > 181;8>B5:0E 8 

:><?>=5=B0E 2 P-CAD, ?@8=F8?K @01>BK A <5=5465@><, 8=AB@C<5=B0;L=0O ?0=5;L 

@540:B>@0, A>740=85 >4=>@>4=KE 8 =5>4=>@>4=KE :><?>=5=B>2). 

30. �>7<>6=>AB8 �" #�%-3D: B25@4>B5;L=>5 <>45;8@>20=85, 

?@>5:B8@>20=85 8745;89 87 ;8AB>2>3> <0B5@80;0, ?@>5:B8@>20=85 A ?@8<5=5=85< 

A;>6=KE ?>25@E=>AB59, D>@<8@>20=85 M;5:B@>==>9 <>45;8 8745;89. 

31. �=B5@D59A ?>;L7>20B5;O �" #�%-3D: ?0=5;L C?@02;5=8O, >:=> 

4>:C<5=B0, 45@52> ?>AB@>5=8O, AB@>:0 A>>1I5=89, AB@>:0 A>AB>O=8O, :><?0:B=0O 

?0=5;L, <0AHB01 8 2@0I5=85 87>1@065=8O. 

32. "A=>2=K5 ?@8=F8?K @01>BK 2 ?0:5B5 �" #�%-3D: A>740=85 MA:870, 

?0=5;L «�5><5B@8O», >?5@0F88 ?> A>740=8N >1J5<0, ?0@0<5B@8G5A:89 @568< 

@01>BK, ?0@0<5B@8G5A:85 A2>9AB20 <>45;8, 8=AB@C<5=B0;L=0O ?0=5;L 

?0@0<5B@870F88. 

33. %>740=85 <>45;59 2 ?0:5B5 �" #�%-3D: A>740=85 >1J5<=>9 <>45;8, 

A5@28A=K5 2>7<>6=>AB8, >1<5= 8=D>@<0F859 A 4@C38<8 A8AB5<0<8, 

8=D>@<0F8>==0O ?>445@6:0. 

34. "A=>2=K5 ?>=OB8O B25@4>B5;L=>3> <>45;8@>20=8O 2 �" #�%-3D, 

MA:87K, >?5@0F88, 2A?><>30B5;L=0O 35><5B@8O, M;5<5=BK B25@4>B5;L=>9 

35><5B@8G5A:>9 <>45;8. 

35. %>740=85 A1>@>G=>3> G5@B560, D>@<>>1@07CNI85 >?5@0F88, 

?0@0<5B@8G5A:85 A2>9AB20 45B0;8, @540:B8@>20=85 <>45;8 2 ?0:5B5 �" #�%-3D? 

36. %5@28A=K5 2>7<>6=>AB8, >1<5= 8=D>@<0F859 A 4@C38<8 A8AB5<0<8, 

8=D>@<0F8>==0O ?>445@6:0 2 ?0:5B5 �" #�%-3D 



 

 

IX.  �&�$���0!"-&�)!�+�%�"� "��%#�+�!�� 
��%*�#��!/ 

 

'G51=K5 70=OB8O ?> 48AF8?;8=5 ?@>2>4OBAO 2 ?><5I5=8OE, >A=0I5==KE 

A>>B25BAB2CNI8< >1>@C4>20=85< 8 ?@>3@0<<=K< >15A?5G5=85<. 

#5@5G5=L <0B5@80;L=>-B5E=8G5A:>3> 8 ?@>3@0<<=>3> >15A?5G5=8O 

48AF8?;8=K ?@82545= 2 B01;8F5. 

 

!08<5=>20=85 
A?5F80;L=KE 
?><5I5=89 8 
?><5I5=89 
4;O 
A0<>AB>OB5;L=>9 

@01>BK 

"A=0I5==>ABL 
A?5F80;L=KE ?><5I5=89 8 ?><5I5=89 
4;O A0<>AB>OB5;L=>9 @01>BK 

#5@5G5=L 
;8F5=78>==>3> 
?@>3@0<<=>3> 
>15A?5G5=8O.  

 C;LB8<5489=K5 
0C48B>@88 �625, 
�629 

?@>5:B>@ 3-chip DLP, 10 600 ANSI-;<, WUXGA 1 
920E1 200 (16:10)  PT-DZ110XE Panasonic; M:@0= 
316E500 A<, 16:10 c M;. ?@82>4><; :@5?;5=85 
=0AB5==>-?>B>;>G=>5 Elpro Large Electrol Projecta; 
?@>D5AA8>=0;L=0O ��-?0=5;L 47", 500 �4/<2, Full 
HD  M4716CCBA LG; ?>4A8AB5<0 2845>8AB>G=8:>2 
4>:C<5=B-:0<5@0 CP355AF Avervision; ?>4A8AB5<0 
2845>:><<CB0F88; ?>4A8AB5<0 0C48>:><<CB0F88 8 
72C:>CA8;5=8O; ?>4A8AB5<0 8=B5@0:B82=>3> 
C?@02;5=8O; 15A?@>2>4=K5 ��% >15A?5G5=K 
A8AB5<>9 =0 1075 B>G5: 4>ABC?0 802.11a/b/g/n 2x2 
MIMO(2SS) 

Microsoft Office 365, 

Microsoft Teams, 

Microsoft Visio, 

MathCad Education 

Universety Edition, 

AutoCAD, 7-Zip, 

Scilab,  

�><?LNB5@=K9 
:;0AA, �C4. �628 

 >=>1;>: HP $3>"?5 400 All-in-One 19,5 

(1600x900), Core i3-4150T, 4GB DDR3-1600 

(1x4GB), 1TB HDD 7200 SATA, DVD+/-

RW,GigEth,Wi-Fi,�&,usb kbd/mse,Win7Pro (64-

bit)+Win8.1Pro(64-bit),1-1-1 Wty 

-:@0= A M;5:B@>?@82>4>< Trim Screen Line, 
?@>5:B>@ Mitsubishi, ?>4A8AB5<0 2845>:><<CB0F88, 
?>4A8AB5<0 0C48>:><<CB0F88 8 72C:>CA8;5=8O, 
0:CAB8G5A:0O A8AB5<0 4;O ?>B>;>G=>3> <>=B060 
Extron, F8D@>2>9 0C48>?@>F5AA>@, 4>:C<5=B-
:0<5@0 AverVision, 4>A:0 0C48B>@=0O, 
A?5F80;878@>20==0O CG51=0O <515;L 

Microsoft Office 365, 

Microsoft Teams, 

Microsoft Visio, 

MathCad Education 

Universety Edition, 

AutoCAD, 7-Zip, 

Scilab, 

+8B0;L=K5 70;K 
!0CG=>9 
181;8>B5:8 ��(' A 
>B:@KBK< 4>ABC?>< 
: D>=4C (:>@?CA � 3 
C@>25=L 10) 

 >=>1;>: HP $ro"n5 400 All-in-One 19,5 

(1600x900), Core i3-4150T, 4GB DDR3-1600 
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