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8 <5B>4>2 ?@>2545=8O =0CG=>3> 8AA;54>20=8O 
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B5E=8:8 
'<55B 45;0BL ?@028;L=K5 2K2>4K ?> @57C;LB0B0< 
0=0;870 =0CG=KE 40==KE 
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'<55B 0@3C<5=B8@>20BL A2>N B>G:C 7@5=8O =0 >A=>25 
A8AB5<=>3> ?>4E>40 8 :@8B8G5A:>3> 0=0;870. 
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8A?>;L7CNBAO ?5@A>=0;L=K5 :><?LNB5@K A CAB0=>2;5==K<8 =0 =8E ?0:5B0<8 
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STM32 F4 Discovery A <8:@>:>=B@>;;5@>< STM32F429 8 A5=A>@=K< �� 
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IV. !��� ����� "�� �"�'�!��� '�!"� �# !�  
(18 K4E.) 

"9@4 1. 32-D4;DS8AO9 < 64-D4;DS8AO9 @<>DB>BAFDB??9DO (2 K4E.). 
#;0=0@=K5 8 FIN B@0=78AB>@K. &5E=>;>38G5A:85 =>@<K. "17>@ 32 8 64-

@07@O4=KE <8:@>:>=B@>;;5@>2. #>4@>1=>AB8 B5E=>;>38O <=>3>O45@=KE 
ARM ?@>F5AA>@>2. "1AC645=85 =0?@02;5=89 40;L=59H53> @0728B8O. 

"9@4 2. ���! < E<EF9@O A4 >D<EF4??9 (2 K4E.) 
"17>@ A>2@5<5==KE #��% 8 A8AB5< =0 :@8AB0;;5 ?@>872>4AB20 

Intel Altera 8 Xilinx. "1AC645=85 =0?@02;5=89 40;L=59H53> @0728B8O.  
"9@4 3. !D98EF64 D4;D45BF>< CDB7D4@@, CDB7D4@@<DB64A<S, < 

BF?48>< @<>DBCDBJ9EEBDAOI GEFDB=EF6 (1 K4E.) 
#@8=F8?K ?>AB@>5=8O A@54AB2 @07@01>B:8 <8:@>?@>F5AA>@=KE 

CAB@>9AB2. $01>B0 ?>4 C?@02;5=85< 2AB@08205<KE >?5@0F8>==KE A8AB5< 
(>1I85 ?>=OB8O, ?@58<CI5AB20 8 =54>AB0B:8). "1AC645=85 =0?@02;5=89 
40;L=59H53> @0728B8O. 

"9@4 4. �AF9DH9=EO >B@CPRF9DAOI E9F9= (2 K4E.) CD<@9A<F9?PAB > 
E<EF9@4@ GCD46?9A<S < >BAFDB?S. 

%5BL WiFi: AB0=40@BK 3@C??K IEEE 802.11, >A=>2=K5 :>=F5?F88, 
4>AB>8=AB20 8 =54>AB0B:8, M;5:B@8G5A:85 ?0@0<5B@K. %5BL Blue Tooth: 

AB0=40@B IEEE 802.15.1, 0;3>@8B< ?5@5AB@>9:8 G0AB>BK FHSS, AB5: 
?@>B>:>;>2, ?@>D8;8, PIN-:>4K, >A=>2=K5 :>=F5?F88, 4>AB>8=AB20 8 
=54>AB0B:8, M;5:B@8G5A:85 ?0@0<5B@K. #@>?CA:=0O A?>A>1=>ABL. 
 8:@>?@>F5AA>@=0O @50;870F8O ?@>B>:>;>2 A5B59 WiFi 8 Blue Tooth. 

"1AC645=85 =0?@02;5=89 40;L=59H53> @0728B8O. 
�>;>:>==>->?B8G5A:0O A2O7L, >A=>2=K5 ?>=OB8O, 8AB>G=8:8 8 

?@85<=8:8 87;CG5=8O, :015;8, A>548=8B5;8. "?B>2>;>:>==K5 A5B8 8 
8=B5@D59AK.  8:@>?@>F5AA>@=0O @50;870F8O 8E ?@>B>:>;>2. 
 8:@>?@>F5AA>@=0O @50;870F8O CAB@>9AB2 22>40-2K2>40 >?B8G5A:8E 
A83=0;>2. &5E=>;>38O DVDM. "1AC645=85 =0?@02;5=89 40;L=59H53> 
@0728B8O.  

"9@4 5.  45BF4 E �&� < &�� (2 K4E.)  
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#@>3@0<<8@>20=85 <8:@>?@>F5AA>@=KE CAB@>9AB2 A �*#. &@51>20=8O : 
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#@>3@0<<8@>20=85 <8:@>?@>F5AA>@=KE CAB@>9AB2 A *�#. "1AC645=85 
=0?@02;5=89 40;L=59H53> @0728B8O. 

"9@4 6. �8ABC?4FAO9 @<>DB-1�� (3 K4E.)  
&@51>20=8O : >4=>?;0B=K< <8:@>--� . -;5<5=B=0O 1070. 

%?5F80;878@>20==K5 <8:@>?@>F5AA>@K. %B@C:BC@=K5 AE5<K. 
"9@4 7. �C9D4J<BAAO9 E<EF9@O 8?S B8ABC?4FAOI @<>DB-1�� (2 

K4E.)  
&@51>20=8O : >?5@0F8>==K< A8AB5<0< 4;O <8:@>--� . %>2@5<5==K5 

"% =0 >A=>25 "% Linux.  

"9@4 8. �AF9??9>FG4?PAO9 84FK<><, G84?9AAB9 
48@<A<EFD<DB64A<9 < >BAH<7GD<DB64A<9 E<EF9@ GCD46?9A<S < >BAFDB?S 

(2 K4E.) 
�=B5;;5:BC0;L=K5 40BG8:8. �0BG8:8 402;5=8O, B5<?5@0BC@K, 

M;5:B@8G5A:8E 8 <03=8B=KE 25;8G8=. %B0=40@BK 3@C??K IEEE 1451. 

#@>B>:>;K >1<5=0 8=D>@<0F859 A 8=B5;;5:BC0;L=K<8 40BG8:0<8. 
�><?;5:A8@>20=85, @0725@BK20=85 8 ?@>25@:0 @01>B>A?>A>1=>AB8 A8AB5< A 
8=B5;;5:BC0;L=K<8 40BG8:0<8. -;5<5=BK ?@>3@0<<8@>20=8O 
<8:@>?@>F5AA>@=KE CAB@>9AB2 A 8=B5;;5:BC0;L=K<8 40BG8:0<8. 
"1AC645=85 =0?@02;5=89 40;L=59H53> @0728B8O. 

"9@4 9. �4щ<F4 <AHBD@4J<< 6 @<>DBCDBJ9EEBDAOI E<EF9@4I 
GCD46?9A<S < >BAFDB?S (2 K4E.) 

$048>G0AB>B=0O 845=B8D8:0F8O. "?@545;5=85 <5AB>?>;>65=8O 2 
@50;L=>< 2@5<5=8. ,B@8E-:>4K.  8:@>?@>F5AA>@=0O @50;870F8O 
@048>G0AB>B=>9 845=B8D8:0F88 8 >?@545;5=8O <5AB>=0E>645=8O 2 @50;L=>< 
<0AHB015 2@5<5=8. #@>3@0<<=>-:>=D83C@8@C5<K5 A5B8. "1;0G=K5 
B5E=>;>388. #>4:;NG5=85 <8:@>?@>F5AA>@=KE CAB@>9AB2 : >1;0G=K< 
>1J5:B0< ?> A5B8 8=B5@=5B. "1AC645=85 =0?@02;5=89 40;L=59H53> @0728B8O. 
 

V. !" #�"# � � !��� ����� � ��"�'�!��� '�!"� 
�# !� 

 

�D4>F<K9E><9 ;4ASF<S (36 K4E.) 
 

�D4>F<K9E>B9 ;4ASF<9 №1 (4 K4E.) 
"9@4: $07@01>B:0 D@03<5=B>2 ?@>3@0<< 4;O 2K?>;=5=8O 

2KG8A;8B5;L=KE 7040G =0 2 32-@07@O4=KE <8:@>:>=B@>;;5@0E A O4@>< ARM.  

�KG8A;5=85 0;351@08G5A:8E 2K@065=89. �KG8A;5=85 B@83>=><5B@8G5A:8E 
2K@065=89. �=B53@8@>20=85 8 48DD5@5=F8@>20=85. $01>B0 A <0B@8F0<8. 

�D4>F<K9E>B9 ;4ASF<9 №2 (4 K4E.) 
"9@4: $07@01>B:0 D@03<5=B>2 ?@>3@0<< 4;O 64-@07@O4=>3> 

<8:@>:>=B@>;;5@0 c O4@>< ARM. "1<5= 8=D>@<0F859 A ?5@A>=0;L=K<8 



:><?LNB5@>< ?>A@54AB2>< 8=B5@D59A0 USB.  >45;8@>20=85 :>=5G=>9 
B>G:8.  >45;8@>20=85 E>AB0. 

�D4>F<K9E>B9 ;4ASF<9 №3 (4 K4E.) 
"9@4: $07@01>B:0 ?@>3@0<<K 4;O 32-@07@O4=>3> <8:@>:>=B@>;;5@0. 

#>4@>1=K9 @071>@ :>=:@5B=>3> ?@8<5@0: 'AB@>9AB2> :>48@>20=8O. 
�>48@>20=85 8 45:>48@>20=85 F8:;8G5A:>3> :>40. 

�D4>F<K9E>B9 ;4ASF<9 №4 (4 K4E.) 
"9@4: $07@01>B:0 D@03<5=B>2 ?@>3@0<<K 4;O 32-@07@O4=>3> 

<8:@>:>=B@>;;5@0. $01>B0 A �*#. #@>3@0<<8@>20=85 CAB@>9AB20 22>40 8 
F8D@>2>9 D8;LB@0F88 A83=0;>2. #>4@>1=K9 @071>@ :>=:@5B=KE ?@8<5@>2. 

�D4>F<K9E>B9 ;4ASF<9 №5 (4 K4E.) 
"9@4: $07@01>B:0 ?@>3@0<<K 4;O 32-@07@O4=>3> <8:@>:>=B@>;;5@0. 

 8:@>?@>F5AA>@=>5 CAB@>9AB2> A1>@0 8 >B>1@065=8O 8=D>@<0F88. 
#>4@>1=K9 @071>@ :>=:@5B=KE ?@8<5@>2. 

�D4>F<K9E>B9 ;4ASF<9 №6 (4 K4E.) 
"9@4: #@>4>;65=85 ?@0:B8G5A:>3> 70=OB8O №5. $07@01>B:0 

D@03<5=B>2 ?@>3@0<<K 4;O 32-@07@O4=>3> <8:@>:>=B@>;;5@0. $01>B0 A �*#. 
#@>3@0<<8@>20=85 CAB@>9AB20 22>40 8 F8D@>2>9 D8;LB@0F88 A83=0;>2. 
#>4@>1=K9 @071>@ :>=:@5B=KE ?@8<5@>2. 

�D4>F<K9E>B9 ;4ASF<9 №7 (4 K4E.) 
"9@4: $01>B0 2 A@545 Altera Quartus =0 O7K:5 Verilog. #>4@>1=K9 

@071>@ :>=:@5B=KE ?@8<5@>2. �><18=0F8>==0O ;>38:0. 
�D4>F<K9E>B9 ;4ASF<9 №8 (4 K4E.) 
"9@4: #@>4>;65=85 ?@0:B8G5A:>3> 70=OB8O №7. $01>B0 2 A@545 Altera 

Quartus =0 O7K:5 Verilog. #>4@>1=K9 @071>@ :>=:@5B=KE ?@8<5@>2. 
�2B><0BK A ?0<OBLN. 

�D4>F<K9E>B9 ;4ASF<9 №9 (4 K4E.) 
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DVD+/-RW,GigEth,Wi-Fi,�&,usb kbd/mse,Win7Pro (64-

bit)+Win8.1Pro(64-bit),1-1-1 Wty   
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 >=>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   
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?@>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) 
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>@30=870F88 A0<>AB>OB5;L=>9 @01>BK ABC45=B0< 4>ABC?=> 
A?5F80;878@>20==K5 :018=5BK, A>>B25BAB2CNI85 459AB2CNI8< A0=8B0@=K< 
8 ?@>B82>?>60@=K< =>@<0<, 0 B0:65 B@51>20=8O< B5E=8:8 157>?0A=>AB8 ?@8 
?@>2545=88 CG51=KE 8 =0CG=>-?@>872>4AB25==KE @01>B.  
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