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:>=B@>;;5@5 
�>;8G5AB2> ?>@B>2 22>40/2K2>40 =0 :>=B@>;;5@5 =5 <5=55 6 
�>;8G5AB2> :=>?>: =5 <5=55 4 
"1I55 :>;8G5AB2> M;5<5=B>2: =5 <5=5 520 HB, 2 B>< G8A;5: 
1) ?@>3@0<<8@C5<K9 1;>: C?@02;5=8O, :>B>@K9 <>65B @01>B0BL 
02B>=><=> 8 2 ?>B>:>2>< @568<5; 
2) A5@2><>B>@K 

3) 40BG8: A8;K 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 
>@30=870F89, =5 
O2;ONI8EAO 

<0;>:><?;5:B=O<8, 54. 
87<. 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 

>@30=870F89, O2;ONI8EAO 
<0;>:><?;5:B=O<8, 54. 

87<. 

4) 40BG8: @0AAB>O=8O 
5) 40BG8: F25B0 
6) 0::C<C;OB>@=0O 10B0@5O  
7) #;0AB8:>2K5 AB@C:BC@=K5 M;5<5=BK, 2:;NG0O ?5@D>@8@>20==K5 
M;5<5=BK: 10;:8, :C18:8, >A8 8 20;K, A>548=8B5;L=K5 M;5<5=BK : 
>AO<, H5AB5@=8, ?@54=07=0G5==K5 4;O A>740=8O G5@2OG=KE 8 
7C1G0BKE ?5@540G, A>548=8B5;L=K5 8 :@5?56=K5 M;5<5=BK;  
7) #@>3@0<<=>5 >15A?5G5=85,  8A?>;L7C5<>5 4;O 
?@>3@0<<8@>20=8O A>18@05<KE @>1>B>B5E=8G5A:8E <>45;59 8 
CAB@>9AB2, 4>ABC?=> 4;O A:0G820=8O 87 A5B8 �=B5@=5B 

2.  

"1@07>20B5;L=K9 
=01>@ ?> <5E0=8:5, 
<5E0B@>=8:5 8 
@>1>B>B5E=8:5 

�><?;5:B 4;O 87CG5=8O >A=>2 M;5:B@>=8:8 8 @>1>B>B5E=8:8 

 !01>@ 4>;65= 1KBL ?@54=07=0G5= 4;O ?@>2545=8O CG51=KE 70=OB89 
?> M;5:B@>=8:5 8 AE5<>B5E=8:5 A F5;LN 87CG5=8O =081>;55 
@0A?@>AB@0=5==>9 M;5<5=B=>9 107K, ?@8<5=O5<>9 4;O 8=65=5@=>-
B5E=8G5A:>3> B2>@G5AB20 CG0I8EAO 8 @07@01>B:8 CG51=KE <>45;59 
@>1>B>2. !01>@ 4>;65= ?>72>;OBL CG0I8<AO =0 ?@0:B8:5 >A2>8BL 
>A=>2=K5 B5E=>;>388 ?@>5:B8@>20=8O @>1>B>B5E=8G5A:8E 
:><?;5:A>2 =0 ?@8<5@5 CG51=KE <>45;59 @>1>B>2, 0 B0:65 87CG8BL 
>A=>2=K5 B5E=8G5A:85 @5H5=8O 2 >1;0AB8 :815@=5B8G5A:8E 8 
2AB@08205<KE A8AB5<.   
 

� A>AB02 :><?;5:B0 4>;65= 2E>48BL =01>@ :>=AB@C:B82=KE 
M;5<5=B>2 4;O A1>@:8 <0:5B0 <0=8?C;OF8>==>3> @>1>B0, :><?;5:B 
<5B0;;8G5A:8E :>=AB@C:B82=KE M;5<5=B>2 4;O A1>@:8 <0:5B0 
<>18;L=>3> @>1>B0 8 B.?. 
� A>AB02 :><?;5:B0 2E>48B =01>@ M;5:B@>==KE :><?>=5=B>2 4;O 
87CG5=8O >A=>2 M;5:B@>=8:8 8 AE5<>B5E=8:8, 0 B0:65 :><?;5:B 
?@82>4>2 8 40BG8:>2 @07;8G=>3> B8?0 4;O @07@01>B:8 
@>1>B>B5E=8G5A:8E :><?;5:A>2. 
� A>AB02 :><?;5:B0 4>;6=> 2E>48BL: <>B>@K A M=:>45@>< - =5 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 
>@30=870F89, =5 
O2;ONI8EAO 

<0;>:><?;5:B=O<8, 54. 
87<. 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 

>@30=870F89, O2;ONI8EAO 
<0;>:><?;5:B=O<8, 54. 

87<. 

<5=55 2HB, A5@2>?@82>4 1>;LH>9 - =5 <5=55 4HB, A5@2>?@82>4 
<0;K9 - =5 <5=55 2HB, 8=D@0:@0A=K9 40BG8: - =5 <5=55 3HB, 
C;LB@072C:>2>9 40BG8: - =5 <5=55 3HB, 40BG8: B5<?5@0BC@K - =5 
<5=55 1HB, 40BG8: >A25I5==>AB8 - =5 <5=55 1HB, =01>@ 
M;5:B@>==KE :><?>=5=B>2 (@578AB>@K, :>=45=A0B>@K, A25B>48>4K 
@07;8G=>3> =><8=0;0), :><?;5:B  ?@>2>4>2 4;O 15A?05G=>3> 
?@>B>B8?8@>20=8O, ?;0B0 15A?05G=>3> ?@>B>B8?8@>20=8O, 
0::C<C;OB>@ 8 70@O4=>5 CAB@>9AB2>, . 
 

� A>AB02 :><?;5:B0 4>;65= 2E>48BL ?@>3@0<<8@C5<K9 :>=B@>;;5@, 
?@>3@0<<8@C5<K9 2 A@545 Arduino IDE 8;8 0=0;>38G=KE A2>1>4=> 
@0A?@>AB@0=O5<KE A@540E @07@01>B:8. #@>3@0<<8@C5<K9 
:>=B@>;;5@ 4>;65= >1;040BL ?>@B0<8 4;O ?>4:;NG5=8O F8D@>2KE 
8 0=0;>3>2KE CAB@>9AB2, 8=B5@D59A0<8 TTL, USART, I2C, SPI, 
Ethernet, Bluetooth 8;8 WiFi.   
� A>AB02 :><?;5:B0 4>;65= 2E>48BL <>4C;L B5E=8G5A:>3> 7@5=8O, 
?@54AB02;ONI89 A>1>9 2KG8A;8B5;L=>5 CAB@>9AB2> A> 2AB@>5==K< 
<8:@>?@>F5AA>@>< (:>;-2> O45@ - =5 <5=55 4HB, G0AB>B0 O4@0 =5 
<5=55 1.2 ��F, >1J5< "�' - =5 <5=55 512 1, >1J5< 2AB@>5==>9 
?0<OB8 - =5 <5=55 8�1), 8=B53@8@>20==>9 :0<5@>9 (<0:A8<0;L=>5 
@07@5H5=85 2845>?>B>:0, ?5@540205<>3> ?> 8=B5@D59AC USB - =5 
<5=55 2592x1944 54.) 8 >?B8G5A:>9 A8AB5<>9.   >4C;L 
B5E=8G5A:>3> 7@5=8O 4>;65= >1;040BL A>2<5AB8<>ABLN A 
@07;8G=K<8 ?@>3@0<<8@C5<K<8 :>=B@>;;5@0<8 A ?><>ILN 
8=B5@D59A>2 - TTL, UART, I2C, SPI, Ethernet.  >4C;L B5E=8G5A:>3> 
7@5=8O 4>;65= 8<5BL 2AB@>5==>5 ?@>3@0<<=>5 >15A?5G5=85 =0 
>A=>25 >?5@0F8>==>9 A8AB5<K Linux, ?>72>;ONI55 >ACI5AB2;OBL 
=0AB@>9:C A8AB5<K <0H8==>3> >1CG5=8O ?0@0<5B@>2 =59@>==KE 
A5B59 4;O >1=0@C65=8O >1J5:B>2, >?@545;5=8O 8E ?0@0<5B@>2 8 
40;L=59H59 845=B8D8:0F88.  



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 
>@30=870F89, =5 
O2;ONI8EAO 

<0;>:><?;5:B=O<8, 54. 
87<. 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 

>@30=870F89, O2;ONI8EAO 
<0;>:><?;5:B=O<8, 54. 

87<. 

�><?;5:B 4>;65= >15A?5G820BL 2>7<>6=>ABL 87CG5=8O >A=>2 
@07@01>B:8 ?@>3@0<<=KE 8 0??0@0B=KE :><?;5:A>2 8=65=5@=KE 
A8AB5<, @5H5=89 2 AD5@5 "�=B5@=5B 25I59", 0 B0:65 @5H5=89 2 
>1;0AB8 @>1>B>B5E=8:8, 8A:CAAB25==>3> 8=B5;;5:B0 8 <0H8==>3> 
>1CG5=8O. 

�><?PNB5@=>5 >1>@C4>20=85  

1 !>CB1C: 

(>@<-D0:B>@: =>CB1C:; 
�5AB:0O, =5>B:;NG05<0O :;0280BC@0: =0;8G85; 
$CAA:0O @0A:;04:0 :;0280BC@K: =0;8G85; 
�803>=0;L M:@0=0: =5 <5=55 15,6 4N9<>2; 
$07@5H5=85 M:@0=0: =5 <5=55 1920E1080 ?8:A5;59; 
�>;8G5AB2> O45@ ?@>F5AA>@0: =5 <5=55 4; 
�>;8G5AB2> ?>B>:>2: =5 <5=55 8; 
�07>20O B0:B>20O G0AB>B0 ?@>F5AA>@0: =5 <5=55 1 ��F; 
 0:A8<0;L=0O B0:B>20O G0AB>B0 ?@>F5AA>@0: =5 <5=55 2,5 ��F; 
�MH-?0<OBL ?@>F5AA>@0: =5 <5=55 6  109B; 
"1J5< CAB0=>2;5==>9 >?5@0B82=>9 ?0<OB8: =5 <5=55 8 �109B; 
"1J5< ?>445@68205<>9 >?5@0B82=>9 ?0<OB8 (4;O 2>7<>6=>AB8 
@0AH8@5=8O): =5 <5=55 24 �109B; 
"1J5< =0:>?8B5;O SSD: =5 <5=55 240 �109B; 
�@5<O 02B>=><=>9 @01>BK >B 10B0@58: =5 <5=55 6 G0A>2; 
�5A =>CB1C:0 A CAB0=>2;5==K< 0::C<C;OB>@><: =5 1>;55 1,8 :3; 
�=5H=89 8=B5@D59A USB AB0=40@B0 =5 =865 3.0: =5 <5=55 B@5E 
A2>1>4=KE; 
�=5H=89 8=B5@D59A LAN (8A?>;L7>20=85 ?5@5E>4=8:>2 =5 
?@54CA<>B@5=>): =0;8G85; 
!0;8G85 <>4C;59 8 8=B5@D59A>2 (8A?>;L7>20=85 ?5@5E>4=8:>2 =5 
?@54CA<>B@5=>): VGA, HDMI; 
�5A?@>2>4=0O A2O7L Wi-Fi: =0;8G85 A ?>445@6:>9 AB0=40@B0 IEEE 
802.11n 8;8 A>2@5<5==55; 

3 HB. 2 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 
>@30=870F89, =5 
O2;ONI8EAO 

<0;>:><?;5:B=O<8, 54. 
87<. 

�>;8G5AB2> 548=8F 4;O 
>1I5>1@07>20B5;P=OE 

>@30=870F89, O2;ONI8EAO 
<0;>:><?;5:B=O<8, 54. 

87<. 

Web-:0<5@0: =0;8G85; 
 0=8?C;OB>@ "<KHL": =0;8G85; 
#@54CAB0=>2;5==0O >?5@0F8>==0O A8AB5<0 A 3@0D8G5A:8< 
?>;L7>20B5;LA:8< 8=B5@D59A><, >15A?5G820NI0O @01>BC 
@0A?@>AB@0=5==KE >1@07>20B5;L=KE 8 >1I5A8AB5<=KE 
?@8;>65=89: =0;8G85. 
 

2 
 (' (?@8=B5@, 
A:0=5@, :>?8@) 

&8? CAB@>9AB20:  (' (DC=:F88 ?5G0B8, :>?8@>20=8O, 
A:0=8@>20=8O); 
(>@<0B 1C<038: =5 <5=55 �4; 
*25B=>ABL: G5@=>-15;K9; 
&5E=>;>38O ?5G0B8: ;075@=0O 
 0:A8<0;L=>5 @07@5H5=85 ?5G0B8: =5 <5=55 1200×1200 B>G5:; 
�=B5@D59AK: Wi-Fi, Ethernet (RJ-45), USB. 

1 HB. 1 HB. 

 

 



 

&����*� №2 
#$"(��0!/� �" #���& "�"$'�"��!�/ 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

���"��/ ("�/��&��0!�/ +�%&0) 
�AB5AB25==>=0CG=0O =0?@02;5==>ABP 

1. 

*8D@>20O ;01>@0B>@8O 
?> 18>;>388 
(CG5=8G5A:0O) 

"15A?5G8205B 2K?>;=5=85 ;01>@0B>@=KE @01>B =0 C@>:0E ?> 18>;>388 2 
>A=>2=>9 H:>;5 8 ?@>5:B=>-8AA;54>20B5;LA:>9 45OB5;L=>AB8 CG0I8EAO. 
�><?;5:B0F8O: �5A?@>2>4=>9 <C;LB840BG8: ?> 18>;>388 A 6-N 
2AB@>5==K<8 40BG8:0<8: 
�0BG8: 2;06=>AB8 A 480?07>=>< 87<5@5=8O 0&100% 

�0BG8: >A25I5==>AB8 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 
180000 ;: 
�0BG8: @! A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 14 pH 

�0BG8: B5<?5@0BC@K A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -20 4> 
+140% 

�0BG8: M;5:B@>?@>2>48<>AB8 A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B 0 
4> 200 <:%<; >B 0 4> 2000 <:%<; >B 0 4> 20000 <:%< 

�0BG8: B5<?5@0BC@K >:@C60NI59 A@54K A 480?07>=>< 87<5@5=8O =5 
C65 G5< >B -20 4> +40 
�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

*8D@>20O 2845>:0<5@0 A <5B0;;8G5A:8< HB0B82><, @07@5H5=85 =5 
<5=55 0,3  ?8:A 
#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 =5 <5=55 30 @01>B 
'?0:>2:0 

3 HB. 2 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8, =0;8G85 2845>@>;8:>2. 

2. 
*8D@>20O ;01>@0B>@8O 
?> E8<88 (CG5=8G5A:0O) 

"15A?5G8205B 2K?>;=5=85 ;01>@0B>@=KE @01>B ?> E8<88 =0 C@>:0E 2 
>A=>2=>9 H:>;5 8 ?@>5:B=>-8AA;54>20B5;LA:>9 45OB5;L=>AB8 CG0I8EAO.  
�><?;5:B0F8O: 
�5A?@>2>4=>9 <C;LB840BG8: ?> E8<88 A 4-<O 2AB@>5==K<8 40BG8:0<8: 
�0BG8: @! A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 14 pH 

�0BG8: 2KA>:>9 B5<?5@0BC@K (B5@<>?0@=K9) A 480?07>=>< 87<5@5=8O 
=5 C65 G5< >B -100 4> +900%   
�0BG8: M;5:B@>?@>2>48<>AB8 A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B 0 
4> 200 <:%<; >B 0 4> 2000 <:%<; >B 0 4> 20000 <:%< 

�0BG8: B5<?5@0BC@K ?;0B8=>2K9 A 480?07>=>< 87<5@5=8O =5 C65 G5< 
>B -30 4> +120C 

"B45;L=K5 40BG8:8: 
�0BG8: >?B8G5A:>9 ?;>B=>AB8 525 =< 

�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

!01>@ ;01>@0B>@=>9 >A=0AB:8  
#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 =5 <5=55 40 @01>B 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8 

!0;8G85 2845>@>;8:>2. 

3 HB. 2 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

3. 

*8D@>20O ;01>@0B>@8O 
?> D878:5 
(CG5=8G5A:0O) 

"15A?5G8205B 2K?>;=5=85 M:A?5@8<5=B>2 ?> B5<0< :C@A0 D878:8. 
�><?;5:B0F8O: 
�5A?@>2>4=>9 <C;LB840BG8: ?> D878:5 A 6-N 2AB@>5==K<8 40BG8:0<8: 
*8D@>2>9 40BG8: B5<?5@0BC@K A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -
20 4> 120% 

*8D@>2>9 40BG8: 01A>;NB=>3> 402;5=8O A 480?07>=>< 87<5@5=8O =5 
C65 G5< >B 0 4> 500 :#0 
�0BG8: <03=8B=>3> ?>;O A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -80 4> 
80 <&; 
�0BG8: =0?@O65=8O A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B -2 4> +2� ; 
>B -5 4> +5�; >B -10 4> +10�; >B -15 4> +15�   
�0BG8: B>:0 =5 C65 G5< >B -1 4> +1�  
�0BG8: 0:A5;5@><5B@ A ?>:070B5;O<8 =5 <5=55 G5<: ±2 g; ±4 g; ±8 g 
"B45;L=K5 CAB@>9AB20: 
USB >AF8;;>3@0D =5 <5=55 2 :0=0;0, +/-100� 

�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�>=AB@C:B>@ 4;O ?@>2545=8O M:A?5@8<5=B>2  
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 (40 @01>B) 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8 

!0;8G85 2845>@>;8:>2. 

3 HB. 2 HB. 

�><?PNB5@=>5 >1>@C4>20=85 

4. !>CB1C:  

(>@<-D0:B>@: =>CB1C:; 3 HB. 2 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

�5AB:0O, =5>B:;NG05<0O :;0280BC@0: =0;8G85; 
$CAA:0O @0A:;04:0 :;0280BC@K: =0;8G85; 
�803>=0;L M:@0=0: =5 <5=55 15,6 4N9<>2; 
$07@5H5=85 M:@0=0: =5 <5=55 1920E1080 ?8:A5;59; 
�>;8G5AB2> O45@ ?@>F5AA>@0: =5 <5=55 4; 
�>;8G5AB2> ?>B>:>2: =5 <5=55 8; 
�07>20O B0:B>20O G0AB>B0 ?@>F5AA>@0: =5 <5=55 1 ��F; 
 0:A8<0;L=0O B0:B>20O G0AB>B0 ?@>F5AA>@0: =5 <5=55 2,5 ��F; 
�MH-?0<OBL ?@>F5AA>@0: =5 <5=55 6  109B; 
"1J5< CAB0=>2;5==>9 >?5@0B82=>9 ?0<OB8: =5 <5=55 8 �109B; 
"1J5< ?>445@68205<>9 >?5@0B82=>9 ?0<OB8 (4;O 2>7<>6=>AB8 
@0AH8@5=8O): =5 <5=55 24 �109B; 
"1J5< =0:>?8B5;O SSD: =5 <5=55 240 �109B; 
�@5<O 02B>=><=>9 @01>BK >B 10B0@58: =5 <5=55 6 G0A>2; 
�5A =>CB1C:0 A CAB0=>2;5==K< 0::C<C;OB>@><: =5 1>;55 1,8 :3; 
�=5H=89 8=B5@D59A USB AB0=40@B0 =5 =865 3.0: =5 <5=55 B@5E 
A2>1>4=KE; 
�=5H=89 8=B5@D59A LAN (8A?>;L7>20=85 ?5@5E>4=8:>2 =5 
?@54CA<>B@5=>): =0;8G85; 
!0;8G85 <>4C;59 8 8=B5@D59A>2 (8A?>;L7>20=85 ?5@5E>4=8:>2 =5 
?@54CA<>B@5=>): VGA, HDMI; 
�5A?@>2>4=0O A2O7L Wi-Fi: =0;8G85 A ?>445@6:>9 AB0=40@B0 IEEE 
802.11n 8;8 A>2@5<5==55; 
Web-:0<5@0: =0;8G85; 
 0=8?C;OB>@ "<KHL": =0;8G85; 
#@54CAB0=>2;5==0O >?5@0F8>==0O A8AB5<0 A 3@0D8G5A:8< 
?>;L7>20B5;LA:8< 8=B5@D59A><, >15A?5G820NI0O @01>BC 
@0A?@>AB@0=5==KE >1@07>20B5;L=KE 8 >1I5A8AB5<=KE ?@8;>65=89: 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

=0;8G85. 

5. 
 (' (?@8=B5@, A:0=5@, 
:>?8@) 

&8? CAB@>9AB20:  (' (DC=:F88 ?5G0B8, :>?8@>20=8O, A:0=8@>20=8O); 
(>@<0B 1C<038: =5 <5=55 �4; 
*25B=>ABL: G5@=>-15;K9; 
&5E=>;>38O ?5G0B8: ;075@=0O 
 0:A8<0;L=>5 @07@5H5=85 ?5G0B8: =5 <5=55 1200×1200 B>G5:; 
�=B5@D59AK: Wi-Fi, Ethernet (RJ-45), USB. 

1 HB. 1 HB. 

�"#"�!�&��0!"� "�"$'�"��!��  

�AB5AB25==>=0CG=0O =0?@02;5==>ABP  

1. 

*8D@>20O ;01>@0B>@8O 
?> 18>;>388 
(CG5=8G5A:0O) 

"15A?5G8205B 2K?>;=5=85 ;01>@0B>@=KE @01>B =0 C@>:0E ?> 18>;>388 2 
>A=>2=>9 H:>;5 8 ?@>5:B=>-8AA;54>20B5;LA:>9 45OB5;L=>AB8 CG0I8EAO. 
�><?;5:B0F8O: �5A?@>2>4=>9 <C;LB840BG8: ?> 18>;>388 A 6-N 
2AB@>5==K<8 40BG8:0<8: 
�0BG8: 2;06=>AB8 A 480?07>=>< 87<5@5=8O 0&100% 

�0BG8: >A25I5==>AB8 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 
180000 ;: 
�0BG8: @! A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 14 pH 

�0BG8: B5<?5@0BC@K A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -20 4> 
+140% 

�0BG8: M;5:B@>?@>2>48<>AB8 A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B 0 
4> 200 <:%<; >B 0 4> 2000 <:%<; >B 0 4> 20000 <:%< 

�0BG8: B5<?5@0BC@K >:@C60NI59 A@54K A 480?07>=>< 87<5@5=8O =5 
C65 G5< >B -20 4> +40 
�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

*8D@>20O 2845>:0<5@0 A <5B0;;8G5A:8< HB0B82><, @07@5H5=85 =5 
<5=55 0,3  ?8:A 
#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 =5 <5=55 30 @01>B 
'?0:>2:0 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8, =0;8G85 2845>@>;8:>2. 

2.  
*8D@>20O ;01>@0B>@8O 
?> E8<88 (CG5=8G5A:0O) 

"15A?5G8205B 2K?>;=5=85 ;01>@0B>@=KE @01>B ?> E8<88 =0 C@>:0E 2 
>A=>2=>9 H:>;5 8 ?@>5:B=>-8AA;54>20B5;LA:>9 45OB5;L=>AB8 CG0I8EAO.  
�><?;5:B0F8O: 
�5A?@>2>4=>9 <C;LB840BG8: ?> E8<88 A 4-<O 2AB@>5==K<8 40BG8:0<8: 
�0BG8: @! A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 14 pH 

�0BG8: 2KA>:>9 B5<?5@0BC@K (B5@<>?0@=K9) A 480?07>=>< 87<5@5=8O 
=5 C65 G5< >B -100 4> +900%   
�0BG8: M;5:B@>?@>2>48<>AB8 A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B 0 
4> 200 <:%<; >B 0 4> 2000 <:%<; >B 0 4> 20000 <:%< 

�0BG8: B5<?5@0BC@K ?;0B8=>2K9 A 480?07>=>< 87<5@5=8O =5 C65 G5< 
>B -30 4> +120C 

"B45;L=K5 40BG8:8: 
�0BG8: >?B8G5A:>9 ?;>B=>AB8 525 =< 

�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 
!01>@ ;01>@0B>@=>9 >A=0AB:8  
#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 =5 <5=55 40 @01>B 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

!0;8G85 2845>@>;8:>2. 

3.  

*8D@>20O ;01>@0B>@8O 
?> D878:5 
(CG5=8G5A:0O) 

"15A?5G8205B 2K?>;=5=85 M:A?5@8<5=B>2 ?> B5<0< :C@A0 D878:8. 
�><?;5:B0F8O: 
�5A?@>2>4=>9 <C;LB840BG8: ?> D878:5 A 6-N 2AB@>5==K<8 40BG8:0<8: 
*8D@>2>9 40BG8: B5<?5@0BC@K A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -
20 4> 120% 

*8D@>2>9 40BG8: 01A>;NB=>3> 402;5=8O A 480?07>=>< 87<5@5=8O =5 
C65 G5< >B 0 4> 500 :#0 
�0BG8: <03=8B=>3> ?>;O A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -80 4> 
80 <&; 
�0BG8: =0?@O65=8O A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B -2 4> +2� ; 
>B -5 4> +5�; >B -10 4> +10�; >B -15 4> +15�   
�0BG8: B>:0 =5 C65 G5< >B -1 4> +1�  
�0BG8: 0:A5;5@><5B@ A ?>:070B5;O<8 =5 <5=55 G5<: ±2 g; ±4 g; ±8 g 
"B45;L=K5 CAB@>9AB20: 
USB >AF8;;>3@0D =5 <5=55 2 :0=0;0, +/-100� 

�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�>=AB@C:B>@ 4;O ?@>2545=8O M:A?5@8<5=B>2  
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 (40 @01>B) 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8 

!0;8G85 2845>@>;8:>2. 

1 HB. 1 HB. 

4. 
*8D@>20O ;01>@0B>@8O 
?> D878>;>388 

"15A?5G8205B ?@>2545=85 8AA;54>20=8O ?> DC=:F8>=8@>20=8N 
G5;>25G5A:>3> >@30=87<0. �><?;5:B0F8O: �5A?@>2>4=>9 <C;LB840BG8: 1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

(?@>D8;L=K9 C@>25=L)  ?> D878>;>388 A 5-N 2AB@>5==K<8 40BG8:0<8: �0BG8: 0@B5@80;L=>3> 
402;5=8O (0&250 << @B. AB.) 
�0BG8: ?C;LA0 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 30 4> 200 C4/<8= 

�0BG8: B5<?5@0BC@K B5;0 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B +25 4> 
+40% 

�0BG8: G0AB>BK 4KE0=8O A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 
100 F8:;>2/<8= 

�0BG8: CA:>@5=8O A ?>:070B5;O<8 ±2 g; ±4 g; ±8 g 
"B45;L=K5 CAB@>9AB20: 
�0BG8: -�� A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -300 4> +300 <�) 
�0BG8: @! A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 14 pH 

�0BG8: A8;><5@ A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -40 4> 40 ! 

�0BG8: >A25I5==>AB8 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 
180000 ;: 
�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
�>=AB@C:B>@ 4;O ?@>2545=8O M:A?5@8<5=B>2  
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 =5 <5=55 20 @01>B 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8 

!0;8G85 2845>@>;8:>2. 

5. 
*8D@>20O ;01>@0B>@8O 
?> M:>;>388  

"15A?5G8205B ?@>2545=85 CG51=>3> M:>;>38G5A:>3> <>=8B>@8=30 
8=AB@C<5=B0;L=K<8 <5B>40<8. !01>@ ?@8<5=O5BAO ?@8 87CG5=88 
M:>;>388, 18>;>388, E8<88, 35>3@0D88 8 ?@8@>4>2545=8O, 0 B0:65 4;O 
8=48284C0;L=KE 8AA;54>20=8O 8 ?@>5:B=>9 45OB5;L=>AB8 H:>;L=8:>2. 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

�><?;5:B0F8O: �5A?@>2>4=>9 <C;LB840BG8: ?> M:>;>38G5A:><C 
<>=8B>@8=3C A 8-N 2AB@>5==K<8 40BG8:0<8: 
�0BG8: =8B@0B-8>=>2 
�0BG8: E;>@84-8>=>2 
�0BG8: @! A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 14 pH 

�0BG8: 2;06=>AB8 A 480?07>=>< 87<5@5=8O 0&100% 

�0BG8: >A25I5==>AB8 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 
180000 ;: 
�0BG8: B5<?5@0BC@K A 480?07>=>< 87<5@5=8O =5 C65 G5< >B -20 4> 
+140% 

�0BG8: M;5:B@>?@>2>48<>AB8 A 480?07>=0<8 87<5@5=8O =5 C65 G5< >B 0 
4> 200 <:%<; >B 0 4> 2000 <:%<; >B 0 4> 20000 <:%< 

�0BG8: B5<?5@0BC@K >:@C60NI59 A@54K A 480?07>=>< 87<5@5=8O =5 
C65 G5< >B -20 4> +50% 

"B45;L=K5 40BG8:8: 
�0BG8: 72C:0 A DC=:F859 8=B53@8@>20=8O A 480?07>=>< 87<5@5=8O 
G0AB>B =5 <5=55 G5< >B 50 �F 4> 8 :�F; 
�0BG8: 2;06=>AB8 ?>G2K A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 
50% 

�0BG8: :8A;>@>40 A 480?07>=>< 87<5@5=8O >B 0 4> 100% 

�0BG8: >?B8G5A:>9 ?;>B=>AB8 525 =< 

�0BG8: >?B8G5A:>9 ?;>B=>AB8 470 =< 

�0BG8: BC@1848<5B@ A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 200 
NTU 

�0BG8: >:8A8 C3;5@>40 A 480?07>=>< 87<5@5=8O =5 C65 G5< >B 0 4> 1000 
ppm 

�:A5AAC0@K:  
�015;L USB A>548=8B5;L=K9 (2 HB.) 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

�0@O4=>5 CAB@>9AB2> A :015;5< miniUSB 

USB �40?B5@ Bluetooth 4.1 Low Energy 
%B5@65=L 4;O 70:@5?;5=8O 40BG8:>2 2 HB0B825 
�@0B:>5 @C:>2>4AB2> ?> M:A?;C0B0F88 F8D@>2>9 ;01>@0B>@88 

#@>3@0<<=>5 >15A?5G5=85  
 5B>48G5A:85 @5:><5=40F88 =5 <5=55 20 @01>B 
'?0:>2:0 
!0;8G85 @CAA:>O7KG=>3> A09B0 ?>445@6:8, =0;8G85 2845>@>;8:>2. 

6.  8:@>A:>? F8D@>2>9 

&8? <8:@>A:>?0: 18>;>38G5A:89 

!0A04:0 <8:@>A:>?0: <>=>:C;O@=0O 
!07=0G5=85: ;01>@0B>@=K9 

 5B>4 8AA;54>20=8O: A25B;>5 ?>;5 
 0B5@80; >?B8:8: >?B8G5A:>5 AB5:;> 
'25;8G5=85 <8:@>A:>?0, :@0B: 64 4 1280 

":C;O@K: WF16x 
"1J5:B82K: 4E, 10E, 40Es (?>4?@C68=5==K9) 
$52>;L25@=0O 3>;>2:0: =0 3 >1J5:B820 
&8? ?>4A25B:8: 75@:0;> 8;8 A25B>48>4 
$0A?>;>65=85 ?>4A25B:8: 25@E=OO 8 =86=OO 
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>A=>2=K5 B5E=>;>388 ?@>5:B8@>20=8O @>1>B>B5E=8G5A:8E :><?;5:A>2 
=0 ?@8<5@5 CG51=KE <>45;59 @>1>B>2, 0 B0:65 87CG8BL >A=>2=K5 
B5E=8G5A:85 @5H5=8O 2 >1;0AB8 :815@=5B8G5A:8E 8 2AB@08205<KE 
A8AB5<.   
� A>AB02 :><?;5:B0 4>;65= 2E>48BL =01>@ :>=AB@C:B82=KE M;5<5=B>2 
4;O A1>@:8 <0:5B0 <0=8?C;OF8>==>3> @>1>B0, :><?;5:B <5B0;;8G5A:8E 
:>=AB@C:B82=KE M;5<5=B>2 4;O A1>@:8 <0:5B0 <>18;L=>3> @>1>B0 8 B.?. 
� A>AB02 :><?;5:B0 2E>48B =01>@ M;5:B@>==KE :><?>=5=B>2 4;O 
87CG5=8O >A=>2 M;5:B@>=8:8 8 AE5<>B5E=8:8, 0 B0:65 :><?;5:B 
?@82>4>2 8 40BG8:>2 @07;8G=>3> B8?0 4;O @07@01>B:8 
@>1>B>B5E=8G5A:8E :><?;5:A>2. 
� A>AB02 :><?;5:B0 4>;6=> 2E>48BL: <>B>@K A M=:>45@>< - =5 <5=55 
2HB, A5@2>?@82>4 1>;LH>9 - =5 <5=55 4HB, A5@2>?@82>4 <0;K9 - =5 
<5=55 2HB, 8=D@0:@0A=K9 40BG8: - =5 <5=55 3HB, C;LB@072C:>2>9 
40BG8: - =5 <5=55 3HB, 40BG8: B5<?5@0BC@K - =5 <5=55 1HB, 40BG8: 
>A25I5==>AB8 - =5 <5=55 1HB, =01>@ M;5:B@>==KE :><?>=5=B>2 
(@578AB>@K, :>=45=A0B>@K, A25B>48>4K @07;8G=>3> =><8=0;0), 
:><?;5:B  ?@>2>4>2 4;O 15A?05G=>3> ?@>B>B8?8@>20=8O, ?;0B0 
15A?05G=>3> ?@>B>B8?8@>20=8O, 0::C<C;OB>@ 8 70@O4=>5 CAB@>9AB2>, . 
� A>AB02 :><?;5:B0 4>;65= 2E>48BL ?@>3@0<<8@C5<K9 :>=B@>;;5@, 
?@>3@0<<8@C5<K9 2 A@545 Arduino IDE 8;8 0=0;>38G=KE A2>1>4=> 
@0A?@>AB@0=O5<KE A@540E @07@01>B:8. #@>3@0<<8@C5<K9 :>=B@>;;5@ 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

4>;65= >1;040BL ?>@B0<8 4;O ?>4:;NG5=8O F8D@>2KE 8 0=0;>3>2KE 
CAB@>9AB2, 8=B5@D59A0<8 TTL, USART, I2C, SPI, Ethernet, Bluetooth 8;8 
WiFi.   

� A>AB02 :><?;5:B0 4>;65= 2E>48BL <>4C;L B5E=8G5A:>3> 7@5=8O, 
?@54AB02;ONI89 A>1>9 2KG8A;8B5;L=>5 CAB@>9AB2> A> 2AB@>5==K< 
<8:@>?@>F5AA>@>< (:>;-2> O45@ - =5 <5=55 4HB, G0AB>B0 O4@0 =5 <5=55 
1.2 ��F, >1J5< "�' - =5 <5=55 512 1, >1J5< 2AB@>5==>9 ?0<OB8 - =5 
<5=55 8�1), 8=B53@8@>20==>9 :0<5@>9 (<0:A8<0;L=>5 @07@5H5=85 
2845>?>B>:0, ?5@540205<>3> ?> 8=B5@D59AC USB - =5 <5=55 2592x1944 
54.) 8 >?B8G5A:>9 A8AB5<>9.   >4C;L B5E=8G5A:>3> 7@5=8O 4>;65= 
>1;040BL A>2<5AB8<>ABLN A @07;8G=K<8 ?@>3@0<<8@C5<K<8 
:>=B@>;;5@0<8 A ?><>ILN 8=B5@D59A>2 - TTL, UART, I2C, SPI, 

Ethernet.  >4C;L B5E=8G5A:>3> 7@5=8O 4>;65= 8<5BL 2AB@>5==>5 
?@>3@0<<=>5 >15A?5G5=85 =0 >A=>25 >?5@0F8>==>9 A8AB5<K Linux, 
?>72>;ONI55 >ACI5AB2;OBL =0AB@>9:C A8AB5<K <0H8==>3> >1CG5=8O 
?0@0<5B@>2 =59@>==KE A5B59 4;O >1=0@C65=8O >1J5:B>2, >?@545;5=8O 
8E ?0@0<5B@>2 8 40;L=59H59 845=B8D8:0F88.  
�><?;5:B 4>;65= >15A?5G820BL 2>7<>6=>ABL 87CG5=8O >A=>2 
@07@01>B:8 ?@>3@0<<=KE 8 0??0@0B=KE :><?;5:A>2 8=65=5@=KE 
A8AB5<, @5H5=89 2 AD5@5 "�=B5@=5B 25I59", 0 B0:65 @5H5=89 2 >1;0AB8 
@>1>B>B5E=8:8, 8A:CAAB25==>3> 8=B5;;5:B0 8 <0H8==>3> >1CG5=8O. 

11. 

+5BK@ёE>A52>9 
CG51=K9 @>1>B- 
<0=8?C;OB>@ A 
<>4C;L=K<8 A<5==K<8 
=0A04:0<8 

'G51=K9 @>1>B-<0=8?C;OB>@ ?@54=07=0G5= 4;O >A2>5=8O 
>1CG0NI8<8AO >A=>2 @>1>B>B5E=8:8, 4;O ?>43>B>2:8 >1CG0NI8EAO : 
2=54@5=8N 8 ?>A;54CNI5<C 8A?>;L7>20=8N @>1>B>2 2 ?@><KH;5==>< 
?@>872>4AB25. 
�>;8G5AB2> >A59 @>1>B0 <0=8?C;OB>@0 - G5BK@5.  
#5@5<5I5=85 8=AB@C<5=B0 2 ?@>AB@0=AB25 ?> B@5< >AO< 4>;6=> 
C?@02;OBLAO H03>2K<8 42830B5;O<8. !0?@O65=85 ?8B0=8O H03>2KE 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

42830B5;59 =5 1>;55 12 �.  
%5@2>42830B5;L G5B25@B>9 >A8 4>;65= >15A?5G820BL ?>2>@>B 
8=AB@C<5=B0. 
'3>; ?>2>@>B0 <0=8?C;OB>@0 =0 >A=>20=88 2>:@C3 25@B8:0;L=>9 >A8 =5 
<5=55 180 3@04CA>2.  
�;O >?@545;5=8O ?>;>65=8O <0=8?C;OB>@0 ?@8 ?>2>@>B5 2>:@C3 
25@B8:0;L=>9 >A8 4>;65= 8A?>;L7>20BLAO M=:>45@.  
'3>; ?>2>@>B0 704=53> ?;5G0 <0=8?C;OB>@0 =5 <5=55 90 3@04CA>2.  
'3>; ?>2>@>B0 ?5@54=53> ?;5G0 <0=8?C;OB>@0 =5 <5=55 100 3@04CA>2.  
�;O >?@545;5=8O ?>;>65=8O 704=53> 8 ?5@54=53> ?;5G <0=8?C;OB>@0 
4>;65= 8A?>;L7>20BLAO 38@>A:>?. '3>; ?>2>@>B0 ?> G5B25@B>9 >A8 =5 
<5=55 180 3@04CA>2. 
�>;6=0 1KBL 2>7<>6=>ABL >A=0I5=8O A<5==K<8 =0A04:0<8 (=0?@8<5@, 
45@60B5;L :0@0=40H0 8;8 D;><0AB5@0, ?@8A>A:0 A A5@2>42830B5;5<, 
<5E0=8G5A:>5 70E20B=>5 CAB@>9AB2> A A5@2>42830B5;5<, CAB@>9AB2> 4;O 
;075@=>9 3@028@>2:8 8;8 CAB@>9AB2> 4;O 3D-?5G0B8). 
�>;6=0 1KBL 2>7<>6=>ABL ?>4:;NG5=8O 4>?>;=8B5;L=KE CAB@>9AB2 
(=0?@8<5@, B@0=A?>@B5@0, @5;LA0 4;O ?5@5<5I5=8O @>1>B0, ?C;LB0 
C?@02;5=8O B8?0 46>9AB8:, :0<5@K <0H8==>3> 7@5=8O, >?B8G5A:>3> 
40BG8:0, <>4C;O 15A?@>2>4=>3> 4>ABC?0. 
$>1>B-<0=8?C;OB>@ 4>;65= >15A?5G820BL ?5@5<5I5=85 =0A04:8 2 
?@>AB@0=AB25, 0:B820F8N =0A04:8, 2>7<>6=>ABL ?>;CG5=8O A83=0;>2 >B 
:0<5@K 8 40BG8:>2, 2>7<>6=>ABL C?@02;5=8O 4>?>;=8B5;L=K<8 
CAB@>9AB20<8. 
 0B5@80; :>@?CA0 3 0;N<8=89. �80<5B@ @01>G59 7>=K (157 CG5B0 
=025A=>3> 8=AB@C<5=B0 8 G5B25@B>9 >A8) =5 <5=55 320 <<. �=B5@D59A 
?>4:;NG5=8O 3 USB. 

�>;65= 8<5BL 2>7<>6=>ABL 02B>=><=>9 @01>BK 8 2=5H=53> 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

C?@02;5=8O.  
'?@02;ONI89 :>=B@>;;5@ 4>;65= 1KBL A>2<5AB8< A> A@54>9 Arduino.  

'?@02;ONI89 :>=B@>;;5@ A>2<5AB8< A> A@54>9 ?@>3@0<<8@>20=8O 
Scratch, 8 O7K:>< ?@>3@0<<8@>20=8O %. 
�>;65= >15A?5G820BL ?>2>@>B ?> ?5@2K< B@5< >AO< 2 7040==K9 C3>; 8 
=0 7040==K9 C3>;, ?>2>@>B ?> G5B25@B>9 >A8 =0 7040==K9 C3>;, 
42865=85 2 :>>@48=0BK X, Y, Z, ?5@5<5I5=85 =0 7040==>5 @0AAB>O=85 
?> :>>@48=0B0< X, Y, Z, ?5@540GC 40==KE > B5:CI5< ?>;>65=88 C3;>2, 
?5@540GC 40==KE > B5:CI8E :>>@48=0B0E 8=AB@C<5=B0.  
�>;65= ?>445@6820BL ?5@5<5I5=85 2 45:0@B>2KE :>>@48=0B0E 8 C3;0E 
?>2>@>B0 >A59, A 7040==>9 A:>@>ABLN 8 CA:>@5=85<.  
&8?K ?5@5<5I5=89 2 45:0@B>2KE :>>@48=0B0E: 42865=85 ?> 
B@05:B>@88, 42865=85 ?> ?@O<>9 <564C 42C<O B>G:0<8, 
?5@5?@K3820=85 87 B>G:8 8 B>G:C (?5@5=>A >1J5:B0). 

12. 

"1@07>20B5;L=K9 =01>@ 
4;O 87CG5=8O 
<=>3>:><?>=5=B=KE 
@>1>B>B5E=8G5A:8E 
A8AB5< 8 
<0=8?C;OF8>==KE 
@>1>B>2 

"1@07>20B5;L=K9 :><?;5:B 4>;65= 1KBL ?@54=07=0G5= 4;O 87CG5=8O 
@>1>B>B5E=8G5A:8E B5E=>;>389, >A=>2 8=D>@<0F8>==KE B5E=>;>389 8 
B5E=>;>389 ?@><KH;5==>9 02B><0B870F88, 0 B0:65 B5E=>;>389 
?@>B>B8?8@>20=8O 8 0448B82=>3> ?@>872>4AB20.  
� A>AB02 :><?;5:B0 4>;6=> 2E>48BL:  
1) �=B5;;5:BC0;L=K9 A5@2><>4C;L A 8=B53@8@>20==>9 A8AB5<>9 
C?@02;5=8O, ?>72>;ONI59 >1J548=OBL A5@2><>4C;8 4@C3 A 4@C3>< ?> 
?>A;54>20B5;L=><C 8=B5@D59AC - =5 <5=55 6HB;  
2) $>1>B>B5E=8G5A:89 :>=B@>;;5@ <>4C;L=>3> B8?0, ?@54AB02;ONI89 
A>1>9 >4=>?;0B=K9 <8:@>:><?LNB5@ A >?5@0F8>==>9 A8AB5<>9 Linux, 
>1J548=5==K9 A ?5@8D5@89=K< :>=B@>;;5@>< A ?><>ILN ?;0BK 
@0AH8@5=8O. $>1>B>B5E=8G5A:89 :>=B@>;;5@ 4>;65= C4>2;5B2>@OBL 
B5E=8G5A:8< E0@0:B5@8AB8:0<: :>;-2> O45@ 2AB@>5==>3> 
<8:@>:><?LNB5@0 - =5 <5=55 4, B0:B>20O G0AB>B0 O4@0 - =5 <5=55 1,2 

1 HB. 1 HB. 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

��F, >1J5< "�' - =5 <5=55 512  1, =0;8G85 8=B5@D59A>2 - SPI, I2C, 

I2S, TTL, UART, PWM, F8D@>2K5 8 0=0;>3>2K5 ?>@BK 4;O 
?>4:;NG5=8O 2=5H=8E CAB@>9AB2, 0 B0:65 WiFi 8;8 Bluetooth 4;O 
:><<C=8:0F88 A> 2=5H=8<8 CAB@>9AB20<8. $>1>B>B5E=8G5A:89 
:>=B@>;;5@ 4>;65= >15A?5G820BL 2>7<>6=>ABL ?@>3@0<<8@>20=8O A 
?><>ILN A@54AB2 O7K:>2 %/%++, Python 8 A2>1>4=> @0A?@>AB@0=O5<>9 
A@54K Arduino IDE, 0 B0:65 C?@02;5=8O <>45;O<8 @>1>B>B5E=8G5A:8E 
A8AB5< A ?><>ILN A@54K ROS.  
3) �KG8A;8B5;L=K9 <>4C;L A> 2AB@>5==K< <8:@>:>=B@>;;5@>< - =5 
<5=55 1HB. �KG8A;8B5;L=K9 <>4C;L 4>;65= >1;040BL 2AB@>5==K<8 
F8D@>2K<8 ?>@B0<8 - =5 <5=55 12HB 8 0=0;>3>2K<8 ?>@B0<8- =5 <5=55 
12HB. �KG8A;8B5;L=K9 <>4C;L 4>;65= >1;040BL 2AB@>5==K< <>4C;5< 
15A?@>2>4=>9 A2O78 B8?0 Bluetooth 8 WiFi 4;O A>740=8O 0??0@0B=>-
?@>3@0<<=KE @5H5=89 8 "C<=KE/A<0@B"-CAB@>9AB2 4;O @07@01>B:8 
@5H5=89 "�=B5@=5B 25I59".  
�KG8A;8B5;L=K9 <>4C;L 4>;65= >1;040BL A>2<5AB8<>ABLN A 
?5@8D5@89=K<8 ?;0B0<8 4;O ?>4:;NG5=8O : A5B8 Ethernet 8 
?>4:;NG5=8O 2=5H=59 A8;>2>9 =03@C7:8.   
4)  >4C;L B5E=8G5A:>3> 7@5=8O, ?@54AB02;ONI89 A>1>9 CAB@>9AB2> =0 
1075 2KG8A;8B5;L=>3> <8:@>:>=B@>;;5@0 8 8=B53@8@>20==>9 :0<5@K, 
>15A?5G820NI55 @0A?>7=020=85 ?@>AB59H8E 87>1@065=89 =0 <>4C;5 70 
AG5B A>1AB25==KE 2KG8A;8B5;L=KE 2>7<>6=>AB59 - =5 <5=55 1HB;   
 >4C;L B5E=8G5A:>3> 7@5=8O 4>;65= >15A?5G820BL 2>7<>6=>ABL 
>ACI5AB2;OBL =0AB@>9:C M:A?>78F88, 10;0=A0 15;>3>, HSV 
A>AB02;ONI8E, ?;>I048 >1=0@C68205<>9 >1;0AB8 87>1@065=8O, 
>:@C3;>AB8 >1=0@C68205<>9 >1;0AB8 87>1@065=8O, ?>;>65=85 
>1=0@C68205<KE >1;0AB59 >B=>A8B5;L=> 4@C3 4@C30 
 >4C;L B5E=8G5A:>3> 7@5=8O 4>;65= 8<5BL 2AB@>5==K5 8=B5@D59AK - 



 

№ 
!08<5=>20=85 
>1>@C4>20=8O �@0B:85 ?@8<5@=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(>1I5>1@07>20B5;P=O5 
>@30=870F88, =5 
O2;ONI85AO 

<0;>:><?;5:B=O<), 

54. 87<. 

�>;8G5AB2> 548=8F 4;O 
?@>D8;P=>3> 
:><?;5:B0 

(<0;>:><?;5:B=O5 
>1I5>1@07>20B5;P=O5 
>@30=870F88), 54. 87<. 

SPI , UART, I2C 8;8 TTL 4;O :><<C=8:0F88 4@C3 A 4@C3>< 8;8 
2=5H=8<8 CAB@>9AB20<8.    
5) �><?;5:B :>=AB@C:B82=KE M;5<5=B>2 87 <5B0;;0 4;O A1>@:8 <>45;8 
<0=8?C;OB>@>2  - =5 <5=55 1HB; 
6) �><?;5:B M;5<5=B>2 4;O A1>@:8 20:CC<=>3> 70E20B0 - =5 <5=55 1HB.  
"1@07>20B5;L=K9 @>1>B>B5E=8G5A:89 :><?;5:B 4>;65= A>45@60BL 
=01>@ 181;8>B5: B@5E<5@=KE <>45;59 4;O ?@>B>B8?8@>20=8O <>45;59 
<>18;L=KE 8 <0=8?C;OF8>==KE @>1>B>2 @07;8G=>3> B8?0. � A>AB02 
:><?;5:B0 4>;6=K 2E>48BL 8=AB@C:F88 8 <5B>48G5A:85 C:070=8O ?> 
@07@01>B:5 B@5E<5@=KE <>45;59 <>18;L=KE @>1>B>2, 
<0=8?C;OF8>==KE @>1>B>2 A @07;8G=K<8 B8?0<8 :8=5<0B8:8 (C3;>20O 
:8=5<0B8:0, ?;>A:>-?0@0;;5;L=0O :8=5<0B8:0, 45;LB0-:8=5<0B8:0, 
SCARA 8;8 @KG06=0O :8=5<0B8:0, ?;0BD>@<0 %BN0@B0 8 B.?.).  
"1@07>20B5;L=K9 @>1>B>B5E=8G5A:89 :><?;5:B 4>;65= A>45@60BL 
8=AB@C:F88 ?> ?@>5:B8@>20=8N @>1>B>2, 8=AB@C:F88 8 <5B>48:8 
>ACI5AB2;5=8O 8=65=5@=KE @0AG5B>2 ?@8 ?@>5:B8@>20=88 (@0AG5BK 
=03@C7:8 8 <><5=B>2, @0AG5B <>I=>AB8 ?@82>4>2, @0AG5B ?0@0<5B@>2 
:8=5<0B8:8 8 B.?.), 8=AB@C:F88 ?> @07@01>B:5 A8AB5< C?@02;5=8O 8 
?@>3@0<<=>3> >15A?5G5=8O 4;O C?@02;5=8O @>1>B0<8, 8=AB@C:F88 8 
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