


 

 

 

 

 

 

 !"#$%&'(# 
 

 

 

 

 

)&*"#+ ,&*-&'(#  .$. 

   

1  !"#"$%" % &'(!%)( *"+$%,% -"./&(0$/0*% 3 
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1. /-#"#'(# ( 0$&-(+& .#1'(2( 3#*!0&4'!4.( 
 

1.1 E-B%" 0!"#"$%5 / &'%-/'" 
 

A'%-/' DD-10 – F*/ 2/$/-)/7$3; ,/2&(,*$3; !(,4422"*' 0 C%'/,%2 #%(&(./$/2 

%.2"'"$%5 % =4$,8%52% ,/$*'/))"'(, ! ,/$0*'4,8%% ,/*/'/:/ '"()%./!($3 0(23" &/0)"#$%" 

#/0*%>"$%5 *"+$/)/:%% %.:/*/!)"$%5 #(*7%,/!. DD-10 0&/0/-"$ .(2"$%*? 2$/>"0*!/ 

*'(#%8%/$$3+ !(,4422"*'/! % &'"#/0*(!)5"* &/)?./!(*")G !/.2/>$/0*? %.2"'"$%5 #(!)"$%5 ! 

#%(&(./$" /* (*2/0="'$/:/ #/ 10
-9

 */''. H($$/24 !(,4422"*'4 *'"-4"*05 F)",*'/&%*($%" 22-26   

&/0*/5$$/:/ */,(. I".4)?*(*3 %.2"'"$%5 #(!)"$%5 /*/-'(>(G*05 ! 8%='/!/2 =/'2(*" $( 

%$#%,(*/'" &'%-/'( %)% &"'"#(G*05 7"'". ($()/:/!3; !3!/# %)% 8%='/!/; %$*"'=";0 &"'"#(7% 

#($$3+ &/ 0*($#('*4 RS485. D &($")% 4&'(!)"$%5 &'%-/'/2, &/#,)G7J$$/:/ #%0*($8%/$$/:/ 

-)/,( %$#%,(8%% %)% &/ %$*"'=";04 &"'"#(7% #($$3+ 0*($#('*( RS485 2/>$/ .(#(*? *'% 

$".(!%0%23+ 40*(!,%. 

 

 

1.2 K/$0*'4,8%5 0"$0/'$/; 7(0*% !(,4422"*'( 
 

  &'%-/'" DD-10 40*($/!)"$3 #(*7%,% #!4+ *%&/! #)5 &)(!$/:/ %.2"'"$%5 #(!)"$%5 ! 

#%(&(./$" 12 #",(#. H(*7%, $( ,'%0*())" %0&/)?.4"*05 #)5 %.2"'"$%5 #(!)"$%5 ! #%(&(./$" /* 

(*2/0="'$/:/ #/ 10
-4

 */'', ( /-'(BJ$$3; 2(:$"*'/$ 0 #!/;$32 +/)/#$32 ,(*/#/2 %0&/)?.4"*05 

#)5 %.2"'"$%5 #(!)"$%5 ! #%(&(./$" 10
-2

-10
-9

 */''. 

 

1.2.1 A'%$8%& #";0*!%5 #(*7%,( $( ,'%0*())" 
 

H(*7%, $( ,'%0*())" – F*/ &'/0*/; ,!('8"!3; :"$"'(*/', 

%2"GB%; =/'24 ,(2"'*/$(, ,/*/'3; &/#/-"$ :"$"'(*/'(2, C%'/,/ 

%0&/)?.4"232 ! $('47$3+ 7(0(+. 1)",*'%7"0,%; %2&"#($0 

,/)"-(*")?$/:/ ,/$*4'( .(!%0%* /* #(!)"$%5 :(.(, /,'4>(GB":/ 

,!('8"!3; :"$"'(*/', &/0,/)?,4 0/&'/*%!)"$%" ,/)"-($%G, 

/-40)/!)"$$/" *'"$%"2 2">#4 &/!"'+$/0*?G ,'%0*())( ,!('8( % 

2/)",4)(2% :(.(, 2"$5"*05 0 %.2"$"$%"2 #(!)"$%5. H(*7%, $( ,'%0*())" 

%.2"'5"* F)",*'%7"0,%; %2&"#($0 ,!('8"!/:/ :"$"'(*/'(, ( ":/ 

F)",*'%7"0,(5 0+"2( &'"/-'(.4"* %.2"'"$$/" .$(7"$%" %2&"#($0( ! 

.$(7"$%" #(!)"$%5. 

                                                                          H(*7%, $( ,'%0*())"L 

 

D*'. 3 
 



 

 

1.2.2 A'%$8%& #";0*!%5 +/)/#$/:/ ,(*/#( 
 

H(*7%, $( /0$/!" /-'(BJ$$/:/ 2(:$"*'/$( 0 #!/;$32 +/)/#$32 ,(*/#/2 %.2"'5"* 

#(!)"$%" &4*J2 %/$%.(8%% 2/)",4) /0*(*/7$3+ :(./! ! 2(:$"*'/$$/2 '(.'5#". K/'&40 #(*7%,( 

0)4>%* ,(*/#/2 % .(."2)J$. M( ($/# &/#(J*05 $(&'5>"$%" #/ 4000  . A/0*/5$$/" 2(:$%*$/" &/)" 

4#"'>%!("* F)",*'/$3 ! #(*7%," #)5 &/##"'>($%5 '(.'5#( &'% /7"$? $%.,/2 #(!)"$%%. H(*7%, 

F*/:/ *%&( &/#/-$/ !0"2 %/$%.(8%/$$32 #(*7%,(2 74!0*!%*")"$ , *%&4 :(.(, /#$(,/, ! /*)%7%" /* 

*'(#%8%/$$3+ %/$%.(8%/$$3+ !(,4422"*'/!, $" %2""* $%*"; $(,()(, ,/*/'3" 2/:4* &"'":/'"*?, % 

0&/0/-"$ '(-/*(*? #)%*")?$/" !'"25 &'% -/)"" !30/,/2 #(!)"$%%, ( *(,>" /*)%7("*05 

.$(7%*")?$/ -/)"" !30/,/; $(#J>$/0*?G % &'%:/#$/0*?G #)5 '(-/*3 ! >J0*,%+ 40)/!%5+. 

 

 

1.3 A'(!%)( *"+$%,% -"./&(0$/0*% 

 

,56,789   :;,5<:=>9,7?   @5,,A=7 /5B,A=7 C)5/7>5=7 

89D,7<7 E9;:C5 ,: 87 7 C)7=965,7?=7 

 

  

1*% .$(,% &'"#4&'">#"$%5 /- /&(0$/0*% ! #($$/2 

'4,/!/#0*!" %)% $( .(#$"; &($")% 40*'/;0*!( /.$(7(G* 
&'"#/0*"'">"$%" / )%7$/; -"./&(0$/0*%, /- 4B"'-" 
%24B"0*!4 %)% /&(0$/0*% &/'(>"$%5 F)",*'/*/,/2. 

 $%2(*")?$/ &'/7%*(;*" #($$3" &'(!%)(. 
 
  #($$3+ &'(!%)(+ 0)/!/ «40*'/;0*!/» /*$/0%*05 , !(,4422"*'4 DD-10 % !0"2 ":/ (&'/-%'/!($$32 7(0*52 % 

&'%$(#)">$/0*52. 

 

C$(F#G&'(# 

H($$3" &'(!%)( $" /+!(*3!(G* !0" 0)47(%, ,/*/'3" 2/:4* !/.$%,$4*? ! 
&'/8"00" 40*($/!,%, F,0&)4(*(8%% %)% *"+/-0)4>%!($%5 #($$/:/ 40*'/;0*!(. N( 
&/2/B?G /-'(B(;*"0? , /=%8%()?$/24 #%)"'4 ! IO ,/2&($%% «12101;7 

6"+$/». 

 

H($$/" 40*'/;0*!/ 0,/$0*'4%'/!($/ % %0&3*($/ 0 8")?G /-"0&"7"$%5 F,0&)4(*(8%% &'% 

8")"0//-'(.$/2 4'/!$" -"./&(0$/0*% &'% 40)/!%%, 7*/ /$/ 40*($/!)"$/, F,0&)4(*%'4"*05 % 

/-0)4>%!("*05 ! 0*'/:/2 0//*!"*0*!%% 0 #($$32% &'(!%)(2% *"+$%,% -"./&(0$/0*%. 

 

 

P:$/'%'/!($%" #($$3+ &'(!%) *"+$%,% -"./&(0$/0*% 2/>"* &'%!"0*% , 

0"'?".$32 %)% #(>" $"0/!2"0*%232 0 >%.$?G *'(!2(2, %)% %24B"0*!"$$/24 

4B"'-4. 

 

 
 

D*'. 4 
 



 

 
H($$3" &'(!%)( *"+$%,% -"./&(0$/0*% $"/-+/#%2/ 0/-)G#(*? $( !0"+ F*(&(+ F,0&)4(*(8%%, 40*($/!,% % 

/-0)4>%!($%5 #($$/:/ 40*'/;0*!(. P:$/'%'/!($%" F*%+ &'"#/0*"'">"$%; % 0&"8%()?$3+ &'"#4&'">#"$%;, 

0/#"'>(B%+05 ! #($$/2 '4,/!/#0*!", $('4C("* 0*($#('*3 -"./&(0$/0*% ,/$0*'4,8%%, %.:/*/!)"$%5 % 

&'"#&/)(:("2/:/ %0&/)?./!($%5 &'%-/'(. K/2&($%5 Televac $" $"0J* $%,(,/; /*!"*0*!"$$/0*% ! 0)47(" 
%:$/'%'/!($%5 F,0&)4(*($*/2 #($$3+ *'"-/!($%;. 
 

 

D!"#"$%5 / '"2/$*" % /-0)4>%!($%% ! #($$/2 '4,/!/#0*!" 
&'"#$(.$(7"$3 #)5 %0&/)?./!($%5 ,!()%=%8%'/!($$32% 0&"8%()%0*(2% &/ 

0"'!%0$/24 /-0)4>%!($%G. Q*/-3 $" &'%7%$%*? !'"# 0!/"24 .#/'/!?G, $" 
!3&/)$5;*" &'/8"#4'3 *"+/-0)4>%!($%5, /&%0($$3" ! #($$/2 '4,/!/#0*!", "0)% 

$" /-)(#("*" $(#)">(B"; ,!()%=%,(8%";. 

 

  AIEQP69R6S &'(!%)( — A'/7%*(;*" !0" &'(!%)( &/ *"+$%," -"./&(0$/0*% % 

F,0&)4(*(8%% &'">#" 7"2 %0&/)?./!(*? #($$3; &'%-/'. 

  DETI9MP6S &'(!%)( — D/+'($%*" '4,/!/#0*!/ &/ F,0&)4(*(8%% % *"+$%," 

-"./&(0$/0*% #)5 &/0)"#4GB":/ %0&/)?./!($%5. 

  EUI9V9R6S  MPW9MPS $( &'"#4&'">#"$%5 — D)"#4;*" !0"2 

&'"#4&'">#"$%52, 4,(.($$32 $( 40*'/;0*!" % ! '4,/!/#0*!" &/ F,0&)4(*(8%%. 

  DXSHYR6S 4,(.($%52 — D)"#4;*" !0"2 4,(.($%52 &/ F,0&)4(*(8%% % 

*"+/-0)4>%!($%G. 

  AIPM9HXSZMED6P — M" %0&/)?.4;*" &'%$(#)">$/0*%, $" '",/2"$#/!($$3" 

! #($$/2 '4,/!/#0*!", &/0,/)?,4, ! &'/*%!$/2 0)47(", *"+$%7"0,/24 

0&"8%()%0*4, !/.2/>$/, &/*'"-4"*05 !/00*($(!)%!(*? $/'2()?$/" 

'(-/*/0&/0/-$/" 0/0*/5$%" &'%-/'(. 

 

 

M" #/&40,(;*" &/&(#($%5 !)(:% $( #($$/" 40*'/;0*!/, 7*/-3 0!"0*% , 

2%$%2424 '%0, &/'(>"$%5 F)",*'/*/,/2. 

 

 

A/&(#($%" &/0*/'/$$%+ &'"#2"*/! % >%#,/0*% !$4*'? — M" 04;*" 
$%,(,%" &'"#2"*3 ! #($$/" 40*'/;0*!/ 7"'". /*!"'0*%5, &/0,/)?,4 !/.2/>$/ 

,(0($%" !3!/#/! &/# !30/,%2 $(&'5>"$%"2 %)% ,/'/*,/" .(23,($%" 7(0*";, 7*/ 

2/>"* &'%!"0*% , !/.:/'($%G %)% &/'(>"$%G F)",*'/*/,/2. D/-)G#(;*" 
/0*/'/>$/0*?, 7*/-3 $" &'/)%*? >%#,/0*? $( 40*'/;0*!/! 
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N(&'"B("*05 .(2"$5*? /*#")?$3" 7(0*% 40*'/;0*!( % 2/#%=%8%'/!(*? 
&'%-/'. M" 40*($(!)%!(;*" 7(0*% 0*/'/$$%+ %.:/*/!%*")"; % $" /04B"0*!)5;*" 
$"0($,8%/$%'/!($$3" 2/#%=%,(8%% 40*'/;0*!(, 7*/-3 $" 0/.#(!(*? /&(0$/0*? % 

#/&/)$%*")?$3" 4:'/.3. E*&'(!?*" 40*'/;0*!/ ! ,/2&($%G Televac #)5 '"2/$*( 
% /-0)4>%!($%5, 7*/-3 :('($*%'/!(*? 0/+'($"$%" +('(,*"'%0*%, -"./&(0$/0*%. 

M" %0&/)?.4;*" #($$/" 40*'/;0*!/ ! 0)47(" ":/ $"0($,8%/$%'/!($$/; 

2/#%=%,(8%%. 

 

 

 

 

2. H+#F#'.I J0$&-+#'(K 
 

2.1 A"'"#$55 &($")? 
 

1. P$#%,(*/' #(!)"$%5 

2. P$#%,(*/' 0/0*/5$%5 

40*(!,% 

3. P$#%,(*/' 0/0*/5$%5 

!30/,/:/ $(&'5>"$%5 

4. W$/:/=4$,8%/$()?$(5 

,$/&,( 

5. K$/&,( [[] 

6. K$/&,( [\] 

7. K$/&,( !!/#( 

8. 1). 0/"#%$%*")? !!/#(-

!3!/#( 
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2.2 N(#$55 &($")? 
 

1. H/0*4& , #(*7%,4 

 

 

2.3 H(*7%, 

 

1. A(. #)5 &'"#/*!'(B"$%5 !'(B"$%5 
2.  3!/# ($/#( 
3.  3!/#3 #(*7%,( $( ,'%0*())" 
4.  3!/#3 .(."2)"$%5 
 

D2. '%04$/, #()"". 
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3. 8#1'(G#42(# 1&$&2.#$(4.(2( 
 

 

H%(&(./$ %.2"'"$%5 /* 760 */'' #/ 1 + 10
-9

 */'' 

6/7$/0*? 

±0,2 #",(#3                           /* 10E-9 #/ 10E-3 */'' 

±15%                                      /* 2 + 10E-3 #/ 1 + 10E-1 */'' 

±10%                                      /* 2 + 10E-1 #/ 1 + 10 */'' 

±5%                                        /* 10 #/ 760 */'' 

P$#%,(*/' #(!)"$%5 
8%='/!/; %$#%,(*/' #)5 /*/-'(>"$%5 #!4+ 8%=' 2($*%003 % #!4+ 

8%=' &/,(.(*")5 0*"&"$% 

S#%$%8( %.2"'"$%5 
#(!)"$%5 

*/'' %)% A( &/ !3-/'4 

Y0*(!,( 

*'% 40*(!,% (/#$( $".(!%0%2(5 40*(!,( % #!" 40*(!,% &/# /-B%2 

&/*"$8%()/2 ."2)%) 

D&/0/- 40*($/!,%:  

1. D &/2/B?G &"'",)G7(*")"; $( &'%-/'" 
2. Q"'". %$*"'=";0 &"'"#(7% #($$3+ 

W(,0%2()?$/ #/&40*%2(5 2/B$/0*? !,)G7"$%5 %)% /*,)G7"$%5 
,/$*(,*/!: 50   &/0*/5$$/:/ */,( &'% 0,12 9 

 

 
 

D*'. 8 
 



 

 

9$()/:/!3; !3!/# 

)/:('%=2%7"0,%; %)% ,/2-%$%'/!($$3; !3+/#$/; 

0%:$() &/ !3-/'4 

M(&'5>"$%": 0-10   

6"2&"'(*4'( % !)(>$/0*? 
/,'4>(GB":/ !/.#4+( !/ !'"25 '(-/*3 

0-50°C / 10-90% /*$/0%*")?$(5 !)(>$/0*? 

A/*'"-)5"2/" F)",*'/&%*($%" 22-26   &/0*/5$$/:/ */,( 

A/*'"-)5"2(5 2/B$/0*? 2(,0. 8  * 

W(00( 0,7 ,: (2/#")? NW25) 

I(.2"' 9,4 + 7,0 + 16,0 02 (] + @ +  ) (2/#")? NW25) 

 

 

 

 

4. H240+J&.&L(K 
 

4.1 A'%0*4&(5 , %.2"'"$%G 

 

Y0*($/!%*" DD-10 $( !(,442$4G 0%0*"24 % $(#)">(B%2 /-'(./2 &'%0/"#%$%*" 

$"/-+/#%23" &'/!/#(, .(*"2 &'%0/"#%$%*" F)",*'%7"0,%; 0/"#%$%*")? Sub-D , &'%-/'4 % 

&/#(;*" F)",*'/&%*($%". A/0)" &/#(7% F)",*'/&%*($%5 &'%-/' .(&40,("* &'/:'(224 

0(2/&'/!"',% $( $"0,/)?,/ 0",4$#, .(*"2 &"'"+/#%* ! '">%2 %.2"'"$%5. M( %$#%,(*/'" &/5!%*05 

.$(7"$%" #(!)"$%5. 

 

 

4.2 U)/,%'/!,( &('(2"*'/! 
 

H)5 &'"#/*!'(B"$%5 0)47(;$/:/ %.2"$"$%5 &('(2"*'( &'"#402/*'"$( =4$,8%5 

«-)/,%'/!,% &('(2"*'(». H)5 !,)G7"$%5 %)% /*,)G7"$%5 F*/; =4$,8%% !3&/)$%*" 0)"#4GB4G 

&'/8"#4'4. 

A'% &/0*(!," &'%-/'( F*( =4$,8%5 /*,)G7"$(. 
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  '">%2" %.2"'"$%5 /#$/!'"2"$$/ $(>2%*" ,$/&,% 

[[], [\] % [ENT]. 

 

 

 

 

M( 2:$/!"$%" .(:/'(G*05 !0" DPH, .(*"2 

40*($/!)"$$/" 0/0*/5$%" 2"$5"*05. 
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4.3 I">%23 /*/-'(>"$%5 % 02"$( '">%2( 
 

P2""*05 #"!5*? '">%2/!, 02"$( ,/*/'3+ /04B"0*!)5"*05 $(>(*%"2 ,$/&/, [FUNC] % 

[ENT]. 

I">%23: 

1. I">%2 %.2"'"$%5 

2. I">%2 .(#($%5 40*(!,% SP1 (.(#($%" SP1L % SP1H) 

3. I">%2 .(#($%5 40*(!,% SP2 (.(#($%" SP2L % SP2H) 

4. I">%2 .(#($%5 40*(!,% SP3 (.(#($%" SP3L % SP3H) 

5. I">%2 $(0*'/;,% 4'/!$5 (*2/0="'$/:/ #(!)"$%5 (96W) #(*7%,( $( ,'%0*())" 
('47$(5 /&"'(8%5) 

6. I">%2 $(0*'/;,% $4)"!/:/ 4'/!$5 #(*7%,( $( ,'%0*())" ('47$(5 /&"'(8%5) 

7. I">%2 $(0*'/;,% ($()/:/!/:/ !3!/#( 

8. I">%2 !3-/'( "#%$%83 %.2"'"$%5 #(!)"$%5 

9. I">%2 $(0*'/;,% &"'"#(7% #($$3+ 

10. I">%2 .(#($%5 0!/;0*! #(*7%,( $( ,'%0*())" 
 

 F#'& $#%(F!- 

 

1. A/0)"#/!(*")?$/ $(>%2(;*" ,$/&,4 [FUNC] #)5 8%,)%7"0,/; 02"$3 '">%2/! ! 
0)"#4GB"2 &/'5#,": 1L2L3L4L5L6L7L8L9L1 

2. A'% &"'"+/#" ! '">%2 .(#($%5 40*(!,% SPx (:#" x F*/ 1, 2 %)% 3), 0$(7()( !3-%'("*05 
.(#($%" SPxL. M(>(*%"2 ,$/&,% [ENT] 0/+'($5"*05 .$(7"$%" % /04B"0*!)5"*05 &"'"+/# 

! '">%2 .(#($%5 SPxH.   '">%2" .(#($%5 SPxH $(>(*%"2 ,$/&,% [ENT] 0/+'($5"*05 
.$(7"$%" % /04B"0*!)5"*05 !/.!'(* ! '">%2 %.2"'"$%5. 

*S0)% ! '">%2" .(#($%5 SPxL %)% SPxH !2"0*/ ,$/&,% [ENT] $(>(*? ,$/&,4 [FUNC], 

*/ .$(7"$%" $" 0/+'($5"*05 % &'/%0+/#%* &"'"+/# , 0)"#4GB"24 '">%24. 

3.   )G-/2 #'4:/2 '">%2", /*)%7$/2 /* '">%2/! .(#($%5 SPx, $(>(*%"2 ,$/&,% [ENT] 

0/+'($5"*05 .$(7"$%" % /04B"0*!)5"*05 !/.!'(* ! '">%2 %.2"'"$%5. (S0)% !2"0*/ 

,$/&,% [ENT] $(>(*? ,$/&,4 [FUNC], */ .$(7"$%" $" 0/+'($5"*05 % &'/%0+/#%* 
&"'"+/# , 0)"#4GB"24 '">%24.) 

4. U".#";0*!%" ! *"7"$%" 30 0",4$# ! )G-/2 '">%2" &'/:'(22%'/!($%5 &'%!/#%* , 

(!*/2(*%7"0,/24 !/.!'(*4 ! '">%2 %.2"'"$%5. (P2"G*05 %0,)G7"$%5.) 
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4.4 Y0*(!,( 
 

:3M## !0(4&'(# 

 

  #($$/2 &'%-/'" &'"#402/*'"$/ .(#($%" *'J+ 40*(!/,, ,(>#(5 %. ,/*/'3+ %2""* 

:%0*"'".%0$4G +('(,*"'%0*%,4 % 0/0*/%* %. #!4+ .(#(!("23+ .$(7"$%;: !"'+$":/ % $%>$":/ 

&'"#")/!.   #($$/2 '4,/!/#0*!" .$(7"$%" !"'+$":/ &'"#")( 40*(!,% 1 /-/.$(7("*05 SP1H, ( 

$%>$":/ – SP1L. DPH $( &"'"#$"; &($")% 0)4>(* #)5 %$#%,(8%% 0/0*/5$%5 ,(>#/; 40*(!,%. DPH 

.(:/'("*05, ,/:#( #(!)"$%" #/0*%:("* $%>$":/ &'"#")(, % /#$/!'"2"$$/ 0'(-(*3!("* '")" 40*(!,%. 

S0)% #(!)"$%" !$/!? &/!3C("*05 % &'"!3C("* !"'+$%; &'"#"), DPH :(0$"*, ( '")" /*,)G7(G*05. 

N$(7"$%5 /-/%+ &'"#")/! ,(>#/; %. *'J+ 40*(!/, .(#(G*05 $".(!%0%2/. 

 

;&"&'(# *'&G#'(N J4.&-!2 

 

 "'+$"24 &'"#")4 )G-/; 40*(!,% (SP1H-SP3H) $")?.5 .(#(*? .$(7"$%", 2"$?C" 

$(%2"$?C":/ .$(7"$%5 $%>$":/ &'"#")( (SP1L-SP3L). A'% $"!3&/)$"$%% F*/:/ 40)/!%5 !"'+$"24 

% $%>$"24 &'"#")(2 .(#(J*05 /#%$(,/!/" .$(7"$%". 

 

O(4.#$#*(4 

 

@%0*"'".%0$(5 +('(,*"'%0*%,( 40*($(!)%!("*05 #)5 &'"#/*!'(B"$%5 #'"-".:( ,/$*(,*/! 

'")". A/F*/24 %2"G*05 $",/*/'3" '(.)%7%5 ! '"(,8%% !-)%.% 40*(!,%. 
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4.5 E&%0($%" ,(>#/:/ '">%2( 
 

)#%(F (*F#$#'(K 

 

 

 

 

 

 

E*/-'(>("*05 .$(7"$%" #(!)"$%5 
 

 

 

 

 

DPH 0)4>(* #)5 %$#%,(8%% 0/0*/5$%5 40*(!/, SP1, 

SP2, SP3 % !30/,/:/ $(&'5>"$%5 HV 

 

N$(7"$%" #(!)"$%5 /*/-'(>("*05 $( /0$/!$/2 %$#%,(*/'", ( #)5 %$#%,(8%% 0/0*/5$%5 

40*(!/, % !30/,/:/ $(&'5>"$%5 0)4>(* DPH. A'% &/#(7" F)",*'/&%*($%5 0$(7()( 

40*($(!)%!("*05 F*/* '">%2. K'/2" */:/, &'%-/' &"'"+/#%* ! F*/* '">%2 ! )G-/; %. 0)"#4GB%+ 

0%*4(8%;. 

() ,/:#( ! )G-/2 '">%2" &'/:'(22%'/!($%5, $(-/' .$(7"$%; &('(2"*'/! 0/+'($5"*05 
$(>(*%"2 ,$/&,% [ENT], %)% 

-) &'% 8%,)%7"0,/; &/0)"#/!(*")?$/; 02"$" !0"+ '">%2/! $(>(*%"2 ,$/&,% [FUNC], 

%)% 

!) &'% -".#";0*!%% ! *"7"$%" 30 0",4$# ! '">%2" &'/:'(22%'/!($%5. 
 

)#%(F *&"&'(K J4.&-2( SP1 

 

  F*/2 '">%2" 2/>$/ .(#(*? .$(7"$%5 $%>$":/ % !"'+$":/ &'"#")/!: SP1L % SP1H. 

I">%2 .(#($%5 SP1: "0)% !,)G7"$( «-)/,%'/!,( &('(2"*'/!», %.2"$"$%" .$(7"$%5 )G-/:/ 

&('(2"*'( $"!/.2/>$/, !/.2/>$/ */)?,/ /*/-'(>"$%" *",4B":/ .$(7"$%5 &('(2"*'(. A"'"# 

&'/:'(22%'/!($%"2 4-"#%*"0?, 7*/ -)/,%'/!,( /*,)G7"$(. (D2. '(.#") 4.2) 
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^ 

DPH SP1 2%:("*, ,/:#( !3-'($ '">%2 .(#($%5 

40*(!,% SP1. M( /0$/!$/2 %$#%,(*/'" 0$(7()( 

/*/-'(>(G*05 0%2!/)3 «SP 1L», .(*"2 &'"#!('%*")?$/ 

.(#($$/" .$(7"$%". A"'!(5 8%='( 2($*%003 2%:("*. 

Q*/-3 %.2"$%*? .$(7"$%" 40*(!,% !3&/)$%*" 

0)"#4GB4G &'/8"#4'4. 

() !3-"'%*" 8%='4, ,/*/'4G $4>$/ %.2"$%*?, 

$(>(*%"2 ,$/&,% [\], 

-) %.2"$%*" .$(7"$%" $(>(*%"2 ,$/&,% [[], 

!) $(>(*%"2 ,$/&,% [ENT] &"'"!"#%*" &'%-/' ! 

'">%2 .(#($%5 SP1H. 

*S0)% !2"0*/ F*/:/ $(>(*? ,$/&,4 [FUNC], 

&'%-/' &'/&40,("* F*(& .(#($%5 SP1H % &"'"+/#%* ! 

'">%2 .(#($%5 SP2L. E-'(*%*" !$%2($%", ! F*/2 0)47(" 

$/!/" .(#($$/" .$(7"$%" SP1L $" 0/+'($5"*05. 

A/0)" .(#($%5 $%>$":/ &'"#")( SP1L &'%-/' 

&"'"+/#%* ! '">%2 .(#($%5 !"'+$":/ &'"#")( SP1H. M( 

/0$/!$/2 %$#%,(*/'" 0$(7()( /*/-'(>(G*05 0%2!/)3 

«SP 1H», .(*"2 &'"#!('%*")?$/ .(#($$/" .$(7"$%". 

A"'!(5 8%='( 2($*%003 2%:("*, &'"#)(:(5 !!"0*% $/!/" 

.$(7"$%". 

Q*/-3 %.2"$%*? .$(7"$%" 40*(!,% !3&/)$%*" 

0)"#4GB4G &'/8"#4'4. 

() !3-"'%*" 8%='4, ,/*/'4G $4>$/ %.2"$%*?, 

$(>(*%"2 ,$/&,% [\], 

-) %.2"$%*" .$(7"$%" $(>(*%"2 ,$/&,% [[], 

!) $(>(*%"2 ,$/&,% [ENT] /-( .(#($$3+ .$(7"$%5 

SP1L % SP1H 0/+'($5G*05, % &'%-/' !/.!'(B("*05 ! 

'">%2 %.2"'"$%5. 

*S0)% !2"0*/ F*/:/ $(>(*? ,$/&,4 [FUNC], 

.$(7"$%5 $" 0/+'($5G*05, ( &'%-/' &"'"+/#%* ! '">%2 

.(#($%5 SP2L. 
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)#%(F *&"&'(K J4.&-!2 SP2, SP3 

 

W/>$/ .(#(*? .$(7"$%5 &'"#")/! SP2L, SP2H, SP3L % SP3H. D)"#4;*" &'/8"#4'", 

($()/:%7$/; &'/8"#4'" .(#($%5 &'"#")/! SP1L/SP1H. 

 

I">%2 $(0*'/;,% 4'/!$5 (*2/0="'$/:/ #(!)"$%5 #)5 #(*7%,( $( ,'%0*())". H(*7%, $( 

,'%0*())", %.2"'5GB%; #(!)"$%" ! #%(&(./$" /* (*2/0="'$/:/ #/ &'%-)%.%*")?$/ 10-2 */'', 

*'"-4"* ,()%-'/!,% &/ (*2/0="'$/24 #(!)"$%G &'% &"'!/; 40*($/!," &'%-/'( ! !(,442$4G 

0%0*"24. A/0,/)?,4 !(,4422"*' /*,()%-'/!($ $( .(!/#" &"'"# &/0*(!,/;, ,()%-'/!,( $( 2"0*" 

F,0&)4(*(8%%, ,(, &'(!%)/, $"/-5.(*")?$(, "0)% */)?,/ 2"0*/$(+/>#"$%" &/)?./!(*")5 $" 

$(+/#%*05 $( .$(7%*")?$/; !30/*" $(# 4'/!$"2 2/'5.   0)47(" .(2"$3 #(*7%,( $( ,'%0*())" #)5 

*"+/-0)4>%!($%5 %)% &'% /*/-'(>"$%% $( %$#%,(*/'" .$(7"$%5 (*2/0="'$/:/ #(!)"$%5, 

04B"0*!"$$/ /*)%7(GB":/05 /* =(,*%7"0,/:/ (*2/0="'$/:/ #(!)"$%5, !3&/)$%*" ,()%-'/!,4 

0/:)(0$/ 0)"#4GB"; &'/8"#4'". 

 

I">%2 $(0*'/;,% 4'/!$5 (*2/0="'$/:/ #(!)"$%5 #)5 #(*7%,( $( ,'%0*())": &'% 

!,)G7J$$/; «-)/,%'/!," &('(2"*'/!» !3&/)$%*? F*4 $(0*'/;,4 $"!/.2/>$/. A"'"# 

&'/:'(22%'/!($%"2 4-"#%*"0?, 7*/ -)/,%'/!,( /*,)G7"$(. (D2. '(.#") 4.2) 
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8-5 

 

E*/-'(>"$%" 0%2!/)/! «01 on» $( %$#%,(*/'" 

/.$(7("*, 7*/ &'%-/' $(+/#%*05 ! F*/2 '">%2". E-"0&"7?*" 

$(&40, !/.#4+( ! 0%0*"24 #/ (*2/0="'$/:/ #(!)"$%5, .(*"2 

$(>2%*" ,$/&,4 [ENT]. 1*/ %$%8%%'4"* $(0*'/;,4, 4,(.3!(5 

#(*7%,4 0/&/0*(!%*? '".4)?*(* %.2"'"$%5 0 &'"#!('%*")?$/ 

.(#($$32 .$(7"$%"2 (*2/0="'$/:/ #(!)"$%5. 

*E &'"#!('%*")?$/ .(#($$/2 .$(7"$%% (*2/0="'$/:/ 

#(!)"$%5 02. #()"". 

C$(F#G&'(#. S0)%, %.-.( $"&'(!%)?$/:/ #";0*!%5, 
&'/8"#4'( $(0*'/;,% .(&4B"$(, ,/:#( #(!)"$%" ! 0%0*"2" 
$%>" (*2/0="'$/:/, $( %$#%,(*/'" &/5!%*05 0//-B"$%" /- 

/C%-," «ErrA», ( $(0*'/;,( $" -4#"* .(!"'C"$(. 

A'%-/'4 *'"-4"*05 0%:$() /* #(*7%,( $( ,'%0*())" ! 

,(7"0*!" &'"#!('%*")?$/ .(#($$/:/ .$(7"$%5 (*2/0="'$/:/ 

#(!)"$%5, ! 0//*!"*0*!%% 0 ,/*/'32 $(0*'(%!("*05 '".4)?*(* 

%.2"'"$%5. N$(7"$%" (*2/0="'$/:/ #(!)"$%5 &/ 42/)7($%G 

0/0*(!)5"* 760 */''. S0)% =(,*%7"0,/" .$(7"$%" 

(*2/0="'$/:/ #(!)"$%5 04B"0*!"$$/ /*)%7("*05 /* 760 */'' 

($(&'%2"' ! !30/,/:/'$/; 2"0*$/0*%), $"/-+/#%2/ %.2"$%*? 

.$(7"$%" (*2/0="'$/:/ #(!)"$%5. Q*/-3 %.2"$%*? .(#($$/" 

.$(7"$%" (*2/0="'$/:/ #(!)"$%5 !3&/)$%*" 0)"#4GB4G 

&'/8"#4'4. 

1. M(>2%*" ,$/&,4 [\], 7*/-3 /*/-'(.%)/0? *",4B"" 40*($/!)"$$/" .$(7"$%". (Y0*($/!)"$$/" 

.$(7"$%" #(!)"$%5 /*/-'(>("*05 ! */''.) A"'!(5 8%='( -4#"* 2%:(*?. 

2.  3-"'%*" 8%='4, ,/*/'4G $4>$/ %.2"$%*?, $(>(*%"2 ,$/&,% [\]. N(*"2 %.2"$%*" .$(7"$%" 

$(>(*%"2 ,$/&,% [[]. 

3. M(>2%*" ,$/&,4 [ENT], 7*/-3 .('":%0*'%'/!(*? $/!/" 40*($/!)"$$/" .$(7"$%". A'%-/' 

!"'$J*05 ! '">%2 %.2"'"$%5. 

*1*( &'/8"#4'( */)?,/ #)5 %.2"$"$%5 .$(7"$%5 (*2/0="'$/:/ #(!)"$%5. Q*/-3 !3&/)$%*? 
$(0*'/;,4 4'/!$5 (*2/0="'$/:/ #(!)"$%5, !/;#%*" !$/!? ! F*/* '">%2 % $(>2%*" ,$/&,4 [ENT]. 

*A'% &/0*(!," ! &'%-/'" 40*($/!)"$/ .$(7"$%" 760 */''. 1*( &'/8"#4'( $"/-5.(*")?$(, "0)% 

*/)?,/ 2"0*/ F,0&)4(*(8%% $" $(+/#%*05 .$(7%*")?$/ !3C" 4'/!$5 2/'5, ( (*2/0="'$/" #(!)"$%" 
04B"0*!"$$/ 2"$?C" 760 */''. 
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C$(F#G&'(#. 1*4 &'/8"#4'4 $(0*'/;,% 2/>$/ *(,>" .(&40*%*? &/#(7"; 0%:$()( 0 ,/$*(,*( #14 

F)",*'%7"0,/:/ 0/"#%$%*")5 !!/#(-!3!/#(. D2. '(.#") 8. 

 

)#%(F '&4.$!N2( 'J+#-!P! J$!-'K "+K "&.G(2& '& 2$(4.&++# 

 

  F*/2 '">%2" 2/>$/ !'47$4G $(0*'/%*? $4)"!/; 4'/!"$? #(*7%,( $( ,'%0*())". K(, 

&'(!%)/ F*( $(0*'/;,( $"/-5.(*")?$(, &/0,/)?,4 !3&/)$5"*05 (!*/2(*%7"0,% ,(>#3; '(., ,/:#( 

#(!)"$%" #/0*%:("* .$(7"$%5 3,0 + 10-3 */''.   0)47(" .(2"$3 #(*7%,( $( ,'%0*())" #)5 

*"+/-0)4>%!($%5 %)% #'";=( $4)"!/:/ 4'/!$5 #(!)"$%5, 2/>"* &/*'"-/!(*?05 '47$(5 $(0*'/;,( 

$4)"!/:/ 4'/!$5. 

I">%2 $(0*'/;,% $4)"!/:/ 4'/!$5 #(*7%,( $( ,'%0*())": &'% !,)G7J$$/; «-)/,%'/!," 

&('(2"*'/!» !3&/)$%*? F*4 $(0*'/;,4 $"!/.2/>$/. A"'"# &'/:'(22%'/!($%"2 4-"#%*"0?, 7*/ 

-)/,%'/!,( /*,)G7"$(. (D2. '(.#") 4.2) 

E*/-'(>"$%" 0%2!/)/! «02 on» $( %$#%,(*/'" /.$(7("*, 7*/ &'%-/' $(+/#%*05 ! F*/2 

'">%2". M(>(*%" ,$/&,% [ENT] %$%8%%'4"* $(0*'/;,4 $4)"!/:/ 4'/!$5, 4,(.3!(5 #(*7%,4 

0/&/0*(!%*? '".4)?*(* %.2"'"$%5 0 $4)"!32 4'/!$"2 #(!)"$%5. 

C$(F#G&'(#. 1*4 &'/8"#4'4 $(0*'/;,% 2/>$/ *(,>" .(&40*%*? &/#(7"; 0%:$()( 0 ,/$*(,*( #6 

F)",*'%7"0,/:/ 0/"#%$%*")5 !!/#(-!3!/#(. D2. '(.#") 8. 

I">%2 $(0*'/;,% ($()/:/!/:/ !3!/#(. H)5 ($()/:/!/:/ !3!/#( 2/>$/ !3-'(*? '">%2 

)/:('%=2%7"0,/:/ %)% ,/2-%$%'/!($$/:/ !3!/#(. A'% !3-/'" )/:('%=2%7"0,/:/ !3!/#( 

$"/-+/#%2/ ! !/)?*(+ .(#(*? C%'%$4 /#$/; #",(#3 % %.2"'%*")?$3; #%(&(./$. A'% 

%0&/)?./!($%% #/&/)$%*")?$/:/ -)/,( %$#%,(8%% DS-10, $"/-+/#%2/ 0//*!"*0*!4GB%2 /-'(./2 

$(0*'/%*? '">%2 !3!/#(. 

  #($$/2 '(.#")" /&%0($/ */)?,/ 4&'(!)"$%". A/#'/-$3" 0!"#"$%5 /- ($()/:/!/2 !3!/#" 

&'%!"#"$3 ! 0)"#4GB"2 '(.#")". 

I">%2 $(0*'/;,% ($()/:/!/:/ !3!/#(: S0)% !,)G7"$( «-)/,%'/!,( &('(2"*'/!», 

%.2"$"$%" .$(7"$%5 )G-/:/ &('(2"*'( $"!/.2/>$/, !/.2/>$/ */)?,/ /*/-'(>"$%" *",4B":/ 

.$(7"$%5 &('(2"*'(. A"'"# &'/:'(22%'/!($%"2 4-"#%*"0?, 7*/ -)/,%'/!,( /*,)G7"$(. (D2. 

'(.#") 4.2) 
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8-7 

 

S0)% !3-'($ '">%2 $(0*'/;,% ($()/:/!/:/ !3!/#(, $( 

)"!/2 0":2"$*" %$#%,(*/'( /*/-'(>(G*05 8%='3 «03». M( 

&'(!/2 0":2"$*" %$#%,(*/'( 2%:(G* #!" 8%='3, 

/-/.$(7(GB%" '">%2 !3!/#(. 

 

01: X/:('%=2%7"0,%; !3!/# 

02: K/2-%$%'/!($$3; !3!/# 

03:  3!/# #)5 -)/,( %$#%,(8%% DS-10 

 

Q*/-3 02"$%*? '">%2 !3!/#( 0)"#4;*" /&%0($$/; $%>" 

&'/8"#4'". 

 

Q*/-3 !3-'(*? '">%2 )/:('%=2%7"0,/:/ !3!/#( % 

.(#(*? #%(&(./$ 0,5   /#$/; #",(#3 

(H%(&(./$4 /#$/; #",(#3 2/>$/ .(#(*? .$(7"$%" 0,5 

%)% 1,0  .) 

1. M( 2%:(GB"2 0":2"$*" %$#%,(*/'( 40*($/!%*" «01» 

,$/&,/; [[], .(*"2 $(>2%*" ,$/&,4 [ENT], 7*/-3 40*($/!%*? 
'">%2 )/:('%=2%7"0,/:/ !3!/#(. 
2. 6"&"'? 2%:(GB"" .$(7"$%" 0//*!"*0*!4"* #%(&(./$4 /#$/; 

#",(#3. Y0*($/!%*" .$(7"$%" 0,5   % $(>2%*" ,$/&,4 [ENT]. 

3. 6"&"'? 2%:(GB"" .$(7"$%" 0//*!"*0*!4"* %.2"'%*")?$/24 

#%(&(./$4. Y0*($/!%*" .$(7"$%" ! #%(&(./$" 7-10   % $(>2%*" 
,$/&,4 [ENT]. A'%-/' !"'$J*05 ! '">%2 %.2"'"$%5. 
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Q*/-3 !3-'(*? '">%2 )/:('%=2%7"0,/:/ !3!/#( % 

.(#(*? #%(&(./$ 1,0   /#$/; #",(#3 

1. M( 2%:(GB"2 0":2"$*" %$#%,(*/'( 40*($/!%*" «01» 

,$/&,/; [[], .(*"2 $(>2%*" ,$/&,4 [ENT], 7*/-3 40*($/!%*? 
'">%2 )/:('%=2%7"0,/:/ !3!/#(. 
2. 6"&"'? 2%:(GB"" .$(7"$%" 0//*!"*0*!4"* #%(&(./$4 /#$/; 

#",(#3. Y0*($/!%*" .$(7"$%" 1,0   % $(>2%*" ,$/&,4 [ENT]. 

3. 6"&"'? 2%:(GB"" .$(7"$%" 0//*!"*0*!4"* %.2"'%*")?$/24 

#%(&(./$4. S0)% !3-'($ #%(&(./$ 1,0   /#$/; #",(#3, 

(!*/2(*%7"0,% 40*($(!)%!("*05 2(,0%242 10   #)5 
$(&'5>"$%5 % .#"0? 2/>$/ .(#(*? %.2"'%*")?$3; #%(&(./$ 

#(!)"$%5, 0//*!"*0*!4GB%; 10  .  3-"'%*" .$(7"$%" /* 00 

(1,0 x 100 */'') #/ 03 (1,0 x 103 */''). M(>2%*" ,$/&,4 [ENT], 

7*/-3 .('":%0*'%'/!(*? .$(7"$%" &/0)" !3-/'( 
%.2"'%*")?$/:/ #%(&(./$( #(!)"$%5. A'%-/' !"'$J*05 ! '">%2 

%.2"'"$%5. 

 

 

 

 

 

 

Q*/-3 !3-'(*? ,/2-%$%'/!($$3; '">%2 !3!/#(, $( 

2%:(GB"2 0":2"$*" %$#%,(*/'( 40*($/!%*" «02» ,$/&,/; [[], 

.(*"2 $(>2%*" ,$/&,4 [ENT], 7*/-3 40*($/!%*? F*/* '">%2. 

A'%-/' !"'$J*05 ! '">%2 %.2"'"$%5. 
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Q*/-3 40*($/!%*? '">%2 !3!/#( $( -)/, %$#%,(8%% 

DS-10 $( &'(!/2 2%:(GB"2 0":2"$*" %$#%,(*/'( 40*($/!%*" 

«03», .(*"2 $(>2%*" ,$/&,4 [ENT], 7*/-3 .('":%0*'%'/!(*? 

F*4 $(0*'/;,4. A'%-/' !"'$J*05 ! '">%2 %.2"'"$%5. 

S0)% !,)G7"$( «-)/,%'/!,( &('(2"*'/!» $( &'(!/2 0":2"$*" %$#%,(*/'( /*/-'(>("*05 

*",4B"" .$(7"$%" &('(2"*'(. 

01: X/:('%=2%7"0,%; !3!/#LH%(&(./$ /#$/; #",(#3LP.2"'%*")?$3; #%(&(./$ 

02: K/2-%$%'/!($$3; !3!/# 

03:  3!/# #)5 -)/,( %$#%,(8%% DS-10 

A/50$"$%" !3+/#$/:/ %.2"'%*")?$/:/ #%(&(./$(. S0)% !3-'($ )/:('%=2%7"0,%; !3!/# % 

.(#($ #%(&(./$ 0,5   /#$/; #",(#3, */ #%(&(./$ !3+/#$/:/ $(&'5>"$%5, 0//*!"*0*!4GB%; 

#";0*!4GB"24 $(&'5>"$%G 1-10  , &/,(.($ $( '%04$," $%>". 

0,5  /#",(#4 + 12 #",(# = 6   

S0)% !3-'($ )/:('%=2%7"0,%; !3!/# % .(#($ #%(&(./$ 1,0   /#$/; #",(#3, */ #%(&(./$ !3+/#$/:/ $(&'5>"$%5, 
0//*!"*0*!4GB%; #";0*!4GB"24 $(&'5>"$%G 1-10  , &/,(.($ $( '%04$," $%>". 

 

D*'. 21 
 



 

1,0  /#",(#4 + 12 #",(# = 12   

 

 

)#%(F -I3!$& #"('(LI (*F#$#'(K "&-+#'(K 

 

  F*/2 '">%2" 2/>$/ !3-'(*? "#%$%84 %.2"'"$%5 #(!)"$%5.  ('%($*3 !3-/'(: A(, */'' % 

2-('. 

W%:("* 

I">%2 !3-/'( "#%$%83 %.2"'"$%5 #(!)"$%5: S0)% !,)G7"$( «-)/,%'/!,( 

&('(2"*'/!», %.2"$"$%" .$(7"$%5 )G-/:/ &('(2"*'( $"!/.2/>$/, !/.2/>$/ 

*/)?,/ /*/-'(>"$%" *",4B":/ .$(7"$%5 &('(2"*'(. A"'"# &'/:'(22%'/!($%"2 

4-"#%*"0?, 7*/ -)/,%'/!,( /*,)G7"$(. (D2. '(.#") 4.2) 
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M( )"!/2 0":2"$*" %$#%,(*/'( /*/-'(>(G*05 8%='3 

«04», ,/:#( 40*($/!)"$ '">%2 !3-/'( "#%$%83 %.2"'"$%5 

#(!)"$%5. M( &'(!/2 0":2"$*" %$#%,(*/'( /*/-'(>(G*05 #!" 

8%='3, /-/.$(7(GB%" !3-'($$4G "#%$%84 %.2"'"$%5. 

01: A( 
02: */'' 

03: 2-(' 

Q*/-3 02"$%*? "#%$%84 %.2"'"$%5, ,$/&,/; [[] 

40*($/!%*" $4>$/" .$(7"$%", .(*"2 $(>2%*" ,$/&,4 [ENT] #)5 

'":%0*'(8%% &('(2"*'(. A'%-/' !"'$J*05 ! '">%2 %.2"'"$%5. 

A'%2"7($%5. E-'(*%*" !$%2($%" 02"$( "#%$%83 %.2"'"$%5 $" &'%!/#%* , %.2"$"$%G .(#($$3+ 

7%0)/!3+ .$(7"$%; ($(&'%2"' .$(7"$%; 40*(!/,). 

 

)#%(F '&4.$!N2( 0#$#"&G( "&''I1 

 

H)5 /-2"$( #($$32% 0 +/0*-,/2&?G*"'(2% $"/-+/#%2/ .(#(*? (#'"0, 0,/'/0*? &"'"#(7% 

#($$3+, -%* ,/$*'/)5 7"*$/0*% % 0*/&/!3; -%*. D)"#4;*" /&%0($$32 $%>" &'/8"#4'(2. 

A'%2"7($%". E&%0($%" =4$,8%; 0!5.% 02. ! '(.#")" 5. 

I">%2 $(0*'/;,% &"'"#(7% #($$3+: S0)% !,)G7"$( «-)/,%'/!,( &('(2"*'/!», %.2"$"$%" 

.$(7"$%5 )G-/:/ &('(2"*'( $"!/.2/>$/, !/.2/>$/ */)?,/ /*/-'(>"$%" *",4B":/ .$(7"$%5 

&('(2"*'(.   F*/2 0)47(" $(>(*%" ,$/&,% [ENT] &'%!/#%* , /*/-'(>"$%G $( &'(!/2 0":2"$*" 

.$(7"$%; 0)"#4GB%+ &('(2"*'/! ! 4,(.($$/2 &/'5#,": (#'"0, 0,/'/0*? &"'"#(7% #($$3+, -%* 

,/$*'/)5 7"*$/0*% % 0*/&/!3; -%*. A"'"# &'/:'(22%'/!($%"2 4-"#%*"0?, 7*/ -)/,%'/!,( 

/*,)G7"$(. 

 
^ 

K/:#( !(,4422"*' $(+/#%*05 ! '">%2" $(0*'/;,% 

&"'"#(7% #($$3+, $( )"!/2 0":2"$*" %$#%,(*/'( /*/-'(>(G*05 

8%='3 «05». M( 2%:(GB"2 &'(!/2 0":2"$*" %$#%,(*/'( 

/*/-'(>("*05 .$(7"$%" (#'"0( (00-0F). Q*/-3 %.2"$%*? 

.$(7"$%5 &('(2"*'/! !3&/)$%*" 0)"#4GB%" &'/8"#4'3. 

1. 9#'"0. M(>%2(5 ,$/&,4 [[], 40*($/!%*" $4>$3" 

8%='3 $( 2%:(GB"2 0":2"$*" %$#%,(*/'(, .(*"2 $(>2%*" 

,$/&,4 [ENT]. N(#($$3; (#'"0 0/+'($5"*05, ( &'%-/' 

&"'"+/#%* ! '">%2 !3-/'( 0,/'/0*% &"'"#(7% #($$3+. 
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2. D,/'/0*? &"'"#(7% #($$3+. M(>%2(5 ,$/&,4 [[], 

!3-"'%*" $4>$4G 0,/'/0*? $( 2%:(GB"2 0":2"$*" 

%$#%,(*/'(, .(*"2 $(>2%*" ,$/&,4 [ENT]. N(#($$(5 0,/'/0*? 

&"'"#(7% 0/+'($5"*05, ( &'%-/' &"'"+/#%* ! '">%2 !3-/'( 

-%*( ,/$*'/)5 7"*$/0*%. 

A'%2"7($%".  ('%($*3 !3-/'( 0,/'/0*% &"'"#(7%: 12 (1200 

-%*/0), 48 (4800 -%*/0), 96 (9600 -%*/0), 19 (19200 -%*/0) % 38 

(38400 -%*/0). 

 

3. U%* ,/$*'/)5 7"*$/0*%. M(>%2(5 ,$/&,4 [[], 

!3-"'%*" -%* ,/$*'/)5 7"*$/0*% $( 2%:(GB"2 0":2"$*" 

%$#%,(*/'(, .(*"2 $(>2%*" ,$/&,4 [ENT]. N(#($$3; -%* 

,/$*'/)5 7"*$/0*% 0/+'($5"*05, ( &'%-/' &"'"+/#%* ! '">%2 

!3-/'( 0*/&/!/:/ -%*(. 

A'%2"7($%".  ('%($*3 $(0*'/", -%*( ,/$*'/)5 7"*$/0*%: 00 

($"*), 01 ($"7"*$3;) % 02 (7"*$3;). 

 

4. D*/&/!3; -%*. M(>%2(5 ,$/&,4 [[], !3-"'%*" 

0*/&/!3; -%* $( 2%:(GB"2 0":2"$*" %$#%,(*/'(, .(*"2 

$(>2%*" ,$/&,4 [ENT]. N(#($$3; 0*/&/!3; -%* 0/+'($5"*05, ( 

&'%-/' &"'"+/#%* ! '">%2 %.2"'"$%5. A'%2"7($%".  ('%($*3 

$(0*'/", 0*/&/!/:/ -%*(: 01 (1 -%*), 02 (2 -%*(). 

 

*S0)% !2"0*/ ,$/&,% [ENT] $(>(*? ,$/&,4 [FUNC], */ &'%-/' 

&'/&40,("* &'/8"#4'3 $(0*'/;,% /0*(!C%+05 &('(2"*'/! 
&"'"#(7% #($$3+ % !/.!'(B("*05 ! '">%2 %.2"'"$%5. E-'(*%*" 
!$%2($%", .(#($$3" $(0*'/;,% &'% F*/2 MS 0/+'($5G*05. 
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)#%(F *&"&'(K 4-!N4.- "&.G(2& '& 2$(4.&++# 

 

  0)47(" .(2"$3 #(*7%,( (%)% -)/,( F)",*'/$%,%) $( 2"0*" F,0&)4(*(8%%, 

+('(,*"'%0*%7"0,%" 8%='3, /-/.$(7(GB%" *"2&"'(*4'$4G .(!%0%2/0*? #(*7%,(, $"/-+/#%2/ 

!!"0*% !'47$4G. 1*/ /04B"0*!)5"*05 &4*J2 !!/#( #!4+ $(-/'/! 8%=' ! -)/, F)",*'/$%,% DD-10. 

1*% 8%='3 $(&"7(*($3 $( $(,)";," $( ,/'&40" #(*7%,(. D2. &'%!"#J$$/" %./-'(>"$%". 

A'%2"7($%". 1*( &'/8"#4'( $"/-+/#%2( */)?,/ &'% .(2"$" ,/2-%$(8%% #(*7%,/-)/, F)",*'/$%,%. 

 / !0"+ $/!3+ &/0*(!)5"23+ &'%-/'(+ &'"#40*($/!,% 0#")($3 $( .(!/#". 

I">%2 .(#($%5 0!/;0*! #(*7%,( $( ,'%0*())": &'% !,)G7J$$/; «-)/,%'/!," &('(2"*'/!» 

!3&/)$%*? F*4 $(0*'/;,4 $"!/.2/>$/. A"'"# &'/:'(22%'/!($%"2 4-"#%*"0?, 7*/ -)/,%'/!,( 

/*,)G7"$(. (D2. '(.#") 4.2) 

T('(,*"'%0*%7"0,%" 7%0)( $(&"7(*($3 $( ,/'&40" #(*7%,( ! 0,/-,(+ 0)"#/2 .( 0"'%;$32 

$/2"'/2. 

A'%2"'. S0)% $(&"7(*($/ S/N070020(4842-05), 

+('(,*"'%0*%7"0,%2% 7%0)(2% 5!)5G*05 4842 % 05. 

 

 
^ 

K/:#( !(,4422"*' $(+/#%*05 ! '">%2" .(#($%5 0!/;0*! 

#(*7%,( $( ,'%0*())", $( )"!/2 0":2"$*" %$#%,(*/'( 

/*/-'(>(G*05 8%='3 «06». 

Q*/-3 !!"0*% +('(,*"'%0*%7"0,%" 7%0)( ! &'%-/' 

!3&/)$%*" 0)"#4GB%" &'/8"#4'3. 

1. M(>2%*" ,$/&,4 [\], 7*/-3 &/5!%)/0? &"'!/" 

+('(,*"'%0*%7"0,/" 7%0)/. ($(&'%2"' 4842) E*/-'(>("*05 

*",4B"" 7%0)/ XXXX. A"'!(5 8%='( -4#"* 2%:(*?, &'"#)(:(5 

%.2"$%*? .$(7"$%". 

2. P.2"$%*" .$(7"$%" $(>(*%"2 ,$/&,% [[], .(*"2 

$(>2%*" ,$/&,4 [\], 7*/-3 &"'";*% , 0)"#4GB"; 8%='". 
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3. A/0)" %.2"$"$%5 !0"+ 7"*3'J+ 8%=', $(>2%*" 

,$/&,4 [ENT]. 1*/ 7%0)/ -4#"* 0/+'($"$/ % $( &'(!/2 

0":2"$*" %$#%,(*/'( &/5!%*05 !*/'/" +('(,*"'%0*%7"0,/" 

7%0)/. (A'% F*/2 $( )"!/2 0":2"$*" %$#%,(*/'( -4#"* 

/*/-'(>(*?05 «06». T('(,*"'%0*%7"0,/" 7%0)/ YY 

/*/-'(>("*05 $( &'(!/2 0":2"$*". M(&'%2"' «05») 

4. P.2"$%*" .$(7"$%" $(>(*%"2 ,$/&,% [[], .(*"2 

$(>2%*" ,$/&,4 [ENT], 7*/-3 .('":%0*'%'/!(*? #($$3". 

A'%-/' !"'$J*05 ! '">%2 %.2"'"$%5. 

 

 

 

 

5. 5'&+!P!-IN -I-!" 
 

A'"#402/*'"$ !3!/# #!4+ *%&/!: )/:('%=2%7"0,%; % ,/2-%$%'/!($$3;.  3+/#$/; 0%:$() 

&/#(J*05 $( ,/$*(,*3 #9 % #1 F)",*'%7"0,/:/ 0/"#%$%*")5 !!/#(-!3!/#(. 

 

5.1 X/:('%=2%7"0,%; !3!/# 

 

9$()/:/!3; !3!/# [0,5  /#",(#4] 
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H(!)"$%" (*/'') 

 

M(&'5>"$%" V 0%:$()( ($()/:/!/:/ !3!/#( /&'"#")5"*05 0)"#4GB%2 !3'(>"$%"2: 

V=0,5*logP + (n – 1,5), 

:#" P – #(!)"$%" (*/''), ( n – .(#($$3; %.2"'%*")?$3; #%(&(./$ (n = 7, 8, 9 %)% 10) 
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9$()/:/!3; !3!/# [1  /#",(#4] 

 

H(!)"$%" (*/'') 

 

M(&'5>"$%" V 0%:$()( ($()/:/!/:/ !3!/#( /&'"#")5"*05 0)"#4GB%2 !3'(>"$%"2: 

V=logP + (10 – n), 

:#" P – #(!)"$%" (*/''), ( n – .(#($$3; %.2"'%*")?$3; #%(&(./$ (n = 0, 1, 2 %)% 3) 
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5.2 K/2-%$%'/!($$3; !3!/# 

 

<!F0+#24'IN -I-!" 

I (*/'') 

 

9$()/:/!/" !3+/#$/" $(&'5>"$%" V /&'"#")5"*05 0)"#4GB%2 !3'(>"$%"2 (! ,/*/'/2 #(!)"$%" ! 
*/''(+): 

V = (2($*%00( 7%0)/!/:/ !3'(>"$%5 #(!)"$%5/20) + (&/,(.(*")? 0*"&"$% 7%0)/!/:/ !3'(>"$%5 
#(!)"$%5 + 15)/2 

 

P = (2V - int (2V - int (2V) *antlog [int (2V)- 14] */'' 

(%0&/)?.4;*" X.1 V, ,/:#( %.2"'"$/ X.0) 
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6. Q(R$!-!N ('.#$R#N4 
 

H($$3; !(,4422"*' &/##"'>%!("* /-2"$ #($$32% 0 +/0*-,/2&?G*"'/2 7"'". %$*"'=";0 

0*($#('*( RS-485. K(>#3; /-2"$ #($$32% 0/0*/%* %. ,/2($#$/; 0*'/,%, /*&'(!)"$$/; +/0*-

,/2&?G*"'/2, % /*!"*( !(,4422"*'(. 

 

6.1 A('(2"*'3 0!5.% 

 

 

P$*"'=";0 0/!2"0*%23; 0/ 0*($#('*/2 EIA RS-485 

D&/0/- &"'"#(7% #($$3+ 0%$+'/$$3;/&/)4#4&)",0$3; 

9#'"0 (HEX) 0-F 

D,/'/0*? &"'"#(7% 

#($$3+ 
1200/4800/9600/19200/38400 

O/'2(* #($$3+ 
1 0*('*/!3; -%*, 8 -%* (ASCII), -%* ,/$*'/)5 7"*$/0*%, 0*/&/!3; 

-%* 

E-$('4>"$%" /C%-/, -%* ,/$*'/)5 7"*$/0*% 

-%* ,/$*'/)5 7"*$/0*% $"*/$"7J*$3;/7J*$3; 

D*/&/!3; -%* ½ 

A"'"#(7( $( '(00*/5$%" 2(,0. 100 2 

 

 

 

6.2 E&%0($%" ,/2($# 

 

 

<!F&'"& :0(4&'(# 

R (7*"$%") 07%*3!($%" $(-/'( &('(2"*'/! 4,(.($$/:/ &'%-/'( 

W (.(&%0?) .(&%0? $(-/'( &('(2"*'/! 4,(.($$/:/ &'%-/'( 

C (4&'(!)"$%") 4&'(!)"$%" 4,(.($$32 &'%-/'/2 

S (0/0*/5$%") 07%*3!($%" 0/0*/5$%5 4,(.($$/:/ &'%-/'( 
 

 

 

6.3 O/'2(* ,/2($# 

 

<!F&'"& R (G.#'(#) 

 

1. E* +/0*( , !(,4422"*'4 

 

1 2 3 4 5 

<STX> 9#'"0 (HEX) R I">%2 <CR> 
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:#" 
STX – /-/.$(7("* $(7()/ *",0*( 
CR – /-/.$(7("* !/.!'(* ,('"*,% 

 

2. E* !(,4422"*'( , +/0*4 

I">%2 1, 5 

 

1 2 3 4 5 

<STX> 9#'"0 (HEX) R I">%2 /*!"*( <CR> 

 

 

I">%2 2, 3, 4 

 

1 2 3 4 5 6 7 8 9 10 11 12 

<STX> 
9#'"0 
(HEX) 

R I">%2 /*!"*( <CR> 

 

 

 

3. K/2($#( % /*!"* 
 

<!F&'"& )#%(F :0(4&'(# 
:.-#.'I# 

"&''I# 
:0(4&'(# 

0001 A( 

0002 1/133,3 A( 1 

D7%*3!($%" 
"#%$%83 

%.2"'"$%5 
#(!)"$%5 0003 1/100 A( 

2 

D7%*3!($%" SP1L, 

SP1H 

SPL40*(!,( 1 

1L – $%>$%; 

&'"#") 

SPL40*(!,( 1 

1H – !"'+$%; 

&'"#") 

3 
D7%*3!($%" SP2L, 

SP2H 

R 

4 
D7%*3!($%" SP3L, 

SP3H 

ppsePPSE 

p: 2($*%00( 7%0)/!/:/ !3'(>"$%5 
$%>$":/ &'"#")( 
s: .$(, 7%0)/!/:/ !3'(>"$%5 $%>$":/ 

&'"#")(, 0 = «-» %)% 1 = «+» 

e: &/,(.(*")? 0*"&"$% 7%0)/!/:/ 

!3'(>"$%5 $%>$":/ &'"#")( 
A'%2"'. ppse=7505 0//*!"*0*!4"* 7,5E-5 

(*/'') 

P: 2($*%00( 7%0)/!/:/ !3'(>"$%5 
!"'+$":/ &'"#")( 
S: .$(, 7%0)/!/:/ !3'(>"$%5 !"'+$":/ 

&'"#")(, 0 = «-» %)% 1 = «+» 

E: &/,(.(*")? 0*"&"$% 7%0)/!/:/ 

!3'(>"$%5 !"'+$":/ &'"#")( 
A'%2"7($%". ppse #/)>$/ -3*? $" -/)?C" 
PPSE, ! &'/*%!$/2 0)47(", ( *(,>" ! 
0)47(" $"#/&40*%2/:/ .$(7"$%5, 
!/.$%,$"* /C%-,( #($$3+ 0 ,/#/2 «0003» 
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<!F&'"& )#%(F :0(4&'(# 
:.-#.'I# 

"&''I# 
:0(4&'(# 

4 
D7%*3!($%" SP3L, 

SP3H 
ppsePPSE 

A'%2"7($%". N$(7"$%" 40*(!,% #/)>$/ 

-3*? ! #%(&(./$" /* 1,0E-9 #/ 9,9E+3 */'' 

(%)% 2-(') %)% /* 1,0E-7 #/ 9,9E+5 A(. 

1ABB 

H)5 '">%2( )/:('%=2%7"0,/:/ !3!/#( 
A: #%(&(./$ $(&'5>"$%5 #)5 1 #",(#3 

0: 0,5  /#",(#4 

1: 1,0  /#",(#4 

BB: %.2"'%*")?$3; #%(&(./$ ! !/)?*(+, 

,/:#( 9 = 0 

BB ! #%(&(./$" 07-10 

,/:#( A = 1, BB ! #%(&(./$" 00-03, "0)% 

#(!)"$%" ! "#%$%8(+ */'' %)% 2-(', %)% ! 
#%(&(./$" 02-05, "0)% #(!)"$%" ! 
"#%$%8(+ A( 

2000 '">%2 ,/2-%$%'/!($$/:/ !3!/#( 

R 

5 

D7%*3!($%" 
.(#($$3+ 

&('(2"*'/! 
($()/:/!/:/ 

!3!/#( 

3000 
0&"8%()?$3; '">%2 #)5 #%0*($8%/$$/:/ 

-)/,( %$#%,(8%% 

 

 

<!F&'"& W (*&0(4S) 

 

1. E* +/0*( , !(,4422"*'4 

I">%2 1, 5 

 

1 2 3 4 5 6 7 8 9 

<STX> 
9#'"0 
(HEX) 

W I">%2 H($$3" <CR> 

 

 

I">%2 2, 3, 4 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 

<STX> 
9#'"0 
(HEX) 

W I">%2 H($$3" <CR>

 

 

2. E* !(,4422"*'( , +/0*4 

 

1 2 3 4 

<STX> 9#'"0 (HEX) W <CR> 
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3. K/2($#( % /*!"* 

A'%2"7($%".  (,4422"*' $" /*!"*%* $( ,/2($#4 .(&%0%, "0)% $(+/#%*05 ! '">%2" .(#($%5 )G-/:/ 

&('(2"*'(. A'">#" 7"2 %$%8%%'/!(*? /-2"$ #($$32% 4-"#%*"0?, 7*/ !(,4422"*' ! '">%2" 
%.2"'"$%5. 

 

<!F&'"& )#%(F :0(4&'(# 
:.-#.'I# 

"&''I# 
:0(4&'(# 

0001 A( 

0002 */'' 1 

N(#($%" "#%$%83 

%.2"'"$%5 
#(!)"$%5 0003 2-(' 

2 

N(#($%" SPIL, 

SP1H 

SP1L: 40*(!,(1 – 

$%>$%; &'"#") 

SP1H: 40*(!,(1 – 

!"'+$%; &'"#") 

3 
N(#($%" SP2L, 

SP2H 

4 
N(#($%" SP3L, 

SP3H 

ppsePPSE 

p: 2($*%00( 7%0)/!/:/ !3'(>"$%5 
.$(7"$%5 SP1L 

s: .$(, 7%0)/!/:/ !3'(>"$%5 .$(7"$%5 
SP1L, 0 = «-» %)% 1 = «+» 

e: &/,(.(*")? 0*"&"$% 7%0)/!/:/ 

!3'(>"$%5 .$(7"$%5 SP1L 

P: 2($*%00( 7%0)/!/:/ !3'(>"$%5 
.$(7"$%5 SP1H 

S: .$(, 7%0)/!/:/ !3'(>"$%5 .$(7"$%5 
SP1H, 0 = «-» %)% 1 = «+» 

E: &/,(.(*")? 0*"&"$% 7%0)/!/:/ 

!3'(>"$%5 .$(7"$%5 SP1H 

A'%2"7($%". ppse #/)>$/ -3*? $" -/)?C" 
PPSE, ! &'/*%!$/2 0)47(", ( *(,>" ! 
0)47(" $"#/&40*%2/:/ .$(7"$%5, 
!/.$%,$"* /C%-,( #($$3+ 0 ,/#/2 «003» 

A'%2"7($%". N$(7"$%" 40*(!,% #/)>$/ 

-3*? ! #%(&(./$" /* 1,0E-9 #/ 9,9E+3 */'' 

(%)% 2-(') %)% /* 1,0E-7 #/ 9,9E+5 A(. 

1ABB 

1: !3-/' '">%2( )/:('%=2%7"0,/:/ 

!3!/#( 
A: #%(&(./$ $(&'5>"$%5 #)5 1 #",(#3 

0: 0,5  /#",(#4 

1: 1,0  /#",(#4 

BB: %.2"'%*")?$3; #%(&(./$ ! !/)?*(+ 

"0)% 9 = 0, BB #/)>"$ -3*? ! #%(&(./$" 
07-10 

,/:#( A = 1, BB #/)>"$ -3*? ! #%(&(./$" 
00-03, "0)% #(!)"$%" ! "#%$%8(+ */'' %)% 

2-(', %)% ! #%(&(./$" 02-05, "0)% 

#(!)"$%" ! "#%$%8(+ A( 

2000  3-/' '">%2( ,/2-%$%'/!($$/:/ !3!/#( 

W 

5 

N(#($%" 
&('(2"*'/! 
($()/:/!/:/ 

!3!/#( 

3000 
 3-/' 0&"8%()?$/:/ '">%2( #)5 
#%0*($8%/$$/:/ -)/,( %$#%,(8%% 
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<!F&'"& C (J0$&-+#'(#) 

 

1. E* +/0*( , !(,4422"*'4 

 

1 2 3 4 5 

<STX> 9#'"0 (HEX) D I">%2 <CR> 

 

 

2. E* !(,4422"*'( , +/0*4 

 

1 2 3 4 5 6 7 8 

<STX> 
9#'"0 
(HEX) 

C E*!"*$3" #($$3" <CR> 

 

 

3. K/2($#( % /*!"* 
 

<!F&'"& )#%(F :0(4&'(# 
:.-#.'I# 

"&''I# 
:0(4&'(# 

0000 OK 

1 

N(&40, $(0*'/;,% 

4'/!$5 
(*2/0="'$/:/ 

#(!)"$%5 #)5 
#(*7%,( $( 
,'%0*())" 

0001 ErrA 

0000 OK 

D 

2 

N(&40, $(0*'/;,% 

$4)"!/:/ 4'/!$5 
#(!)"$%5 #)5 
#(*7%,( $( 
,'%0*())" 

0001 ErrV 

 

 

<!F&'"& S (4!4.!K'(#) 

 

1. E* +/0*( , !(,4422"*'4 

 

1 2 3 4 5 

<STX> 9#'"0 (HEX) S I">%2 <CR> 

 

 

2. E* !(,4422"*'( , +/0*4 

 

1 2 3 4 5 6 7 8 

<STX> 
9#'"0 
(HEX) 

S E*!"*$3" #($$3" <CR> 
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3. K/2($#( % /*!"* 
 

<!F&'"& )#%(F :0(4&'(# 
:.-#.'I# 

"&''I# 
:0(4&'(# 

1 

D7%*3!($%" 
'".4)?*(*( 
%.2"'"$%5 
#(!)"$%5 

ppse 

pp: 2($*%00( 
s: .$(, (0 = «-», 1 = «+») 

e: &/,(.(*")? 0*"&"$% 

0001 P.2"'"$%" 

 

2 
D7%*3!($%" 

0/0*/5$%5 /C%-,% 0002 EC%-,( (ErrO, AdEr, CALE, EE Error) 

 

5 

D7%*3!($%" SP1, 

SP2, SP3, 

0/0*/5$%5 
!30/,/:/ 

$(&'5>"$%5 

ABCD 

A: 0/0*/5$%" SP1 

0 = E6KX., 1 =  KX. 

B: 0/0*/5$%" SP2 

0 = E6KX., 1 =  KX. 

C: 0/0*/5$%" SP3 

0 = E6KX., 1 =  KX. 

D: 0/0*/5$%" !30/,/:/ $(&'5>"$%5 
0 = E6KX., 1 =  KX. 

0000 I">%2 %.2"'"$%5  

6 
D7%*3!($%" 

0/0*/5$%5 '">%2( 0001 
I">%2 &'/:'(22%'/!($%5 ('">%2 

.(#($%5 &('(2"*'/!) 

 

7 
D7%*3!($%" ,/#( 

/C%-,% 
ABCD 

A: Erro 

0 = $/'2()?$3;, 1 = Erro 

B: AdEr 

0 = $/'2()?$3;, 1 = AdEr 

C: CALE 

0 = $/'2()?$3;, 1 = CALE 

D: EE Erro 

0 = $/'2()?$3;, 1 = EE Erro 

 
8 

D7%*3!($%" 
2/#")% &'%-/'( 

D010 CC-10 

 
9 

D7%*3!($%" 
!"'0%% AE 

Vxxx X: 8")/" 7%0)/ 

 

 

 !!3M#'(K !3 !T(32&1 

 

1. E* !(,4422"*'( , +/0*4 

 

1 2 3 4 5 6 7 8 

<STX> 
9#'"0 
(HEX) 

N K/# /C%-,% <CR> 
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2. K/#3 0//-B"$%; /- /C%-,(+ 

 

<!" !T(32( :0(4&'(# 

0001 
M"#/&40*%2(5 ,/2($#(: $"/&'"#")J$$3; 0%2!/) (/*)%7(GB%;05 /* R, W, C 

%)% S) ! ,/2($#$/; 0*'/," 

0002 M"#/&40*%23; '">%2: $"/&'"#")J$$3" 7%0)( ! 0*'/," «ISZPW» 

0003 M"#/&40*%23" #($$3": $"/&'"#")J$$3" 7%0)( ! 0*'/," «H9MM_S» 

0004 
 (,4422"*' .($5*, $(+/#%*05 ! '">%2" .(#($%5 &('(2"*'/! (,/:#( 
/*&'(!)"$( ,/2($#( .(&%0% (W) %)% 4&'(!)"$%5 (D) 

0005 
 (,4422"*' ! $",/$*'/)%'4"2/2 0/0*/5$%% (&'%$%2("* */)?,/ '">%2 7 

,/2($#3 S) 

 

 

C)7=9) <:@5 

K/2($#( S (0/0*/5$%"): D7%*3!($%" '".4)?*(*( %.2"'"$%5 #(!)"$%5 ('">%2 1), 9#'"0 &'%-/'( = 0 

E* +/0*( , !(,4422"*'4 

 

<STX> 
9#'"0 (HEX) 

0-F 
S I">%2 <CR> 

 

 

A'%2"' ,/#(: 
 

Hex 0X02 0X30 0X53 0X31 0X0D 

ASCii – '0' 'S' '1' – 

 

 

 

 

 

7. 8#1'(G#42!# !34+J%(-&'(# 
 

7.1 P.!)"7"$%" #(*7%,( 
 

1.  3,'4*%*" #!( !%$*( $( /-'(*$/; 0*/'/$" &)(0*2(00/!/:/ ,/'&40( % 0$%2%*" .(#$GG ,'3C,4. 

 

D2. =/*/:'(=%G $( 0)"#4GB"; 0*'($%8" 
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D#!%:(;*" #(*7%, ! $(&'(!)"$%% =)($8( &/,( !0" ":/ !3!/#3 $" !3;#4* %. '/."*/7$/; 

7(0*% F)",*'%7"0,/:/ 0/"#%$%*")5. N(*"2 !3*(B%*" #(*7%, %. &)(0*2(00/!/:/ ,/'&40( ! 

!"'*%,()?$/2 $(&'(!)"$%%. 

 

 

 

7.2 Y0*($/!,( #(*7%,( 
 

1. A/2"0*%*" #(*7%, ! &)(0*2(00/!3; ,/'&40, 0/!2"0*%! &(. $( #(*7%," #)5 &'"#/*!'(B"$%5 

!'(B"$%5 0 !30*4&/2 $( ,/'&40". 
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2. D#!%:(;*" #(*7%, ! $(&'(!)"$%% '/."*/7$/; 7(0*% F)",*'%7"0,/:/ 0/"#%$%*")5 &/,( !0" ":/ 

!3!/#3 $" !/;#4* ! 0//*!"*0*!4GB%" /*!"'0*%5 F*/:/ 0/"#%$%*")5. M" &'%)(:(;*" 7'".2"'$/:/ 

40%)%5 , #(*7%,4. E-37$/ !3!/#3 !+/#5* ! '/."*/7$4G 7(0*? F)",*'%7"0,/:/ 0/"#%$%*")5 

-"0&'"&5*0*!"$$/ 0 &'%)/>"$%"2 $"-/)?C/:/ 40%)%5. 

 

 
 

3. S0)% !3!/#3 &)/*$/ !0*(!)"$3, 40*($/!%*" &)(0*2(00/!4G .(#$GG ,'3C,4 $( 2"0*/ % 

&'%,'4*%*" #!425 !%$*(2% (,'3C,4 $")?.5 .(,'3*?, "0)% !3!/#3 !0*(!)"$3 $" &/)$/0*?G). 

 

 

7.3 I(.-/',( #(*7%,( 
 

1.  3,'4*%*" ,/$*':(;,4 &/ 7(0/!/; 0*'")," % 0$%2%*" C(;-4 % '(0&/'$/" ,/)?8/. 

 

 

2.  /.?2%*"0? .( !3!/# ($/#( ('(0&/)/>"$ &/ 8"$*'4) % *5$%*" !!"'+ &/,( &/)$/0*?G $" %.!)"7J*" 

F)",*'/#$3; 4.") %. ,/'&40( #(*7%,(. P.!)",%*" 2(:$%*$3; 4.") % 4&)/*$%*")?$/" ,/)?8/. 
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(1)",*'/#$3; 4.") % C(;-( /-)(#(G* 2(:$%*$32% 0!/;0*!(2%. H"'>%*" 2(:$%* $( '(00*/5$%% /* 
F*%+ #"*()";, 7*/-3 2(:$%*$/" &/)" $" &'%*5:%!()/ %+.) 

 

 

 

7.4 Q%0*,( #(*7%,( 
 

W"),/."'$%0*/; $(>#(7$/; -42(:/; /*&/)%'4;*" ($/# % !$4*'"$$GG &/!"'+$/0*? ,/)-3. 

 

 
 

 

 

7.5 D-/',( #(*7%,( 
 

1. Y0*($/!%*" 2(:$%*. 
2.  0*(!?*" F)",*'/#$3; 4.") *(,, 7*/-3 !30*4& !/CJ) ! &(. #)5 &'"#/*!'(B"$%5 !'(B"$%5. 
3. M(#"$?*" '(0&/'$/" ,/)?8/, C(;-4 % :(;,4 ! F*/2 &/'5#,". 
4. N(*5$%*" &)/*$/ :(;,4, 7*/-3 4&)/*$%*")?$/" ,/)?8/ &'%>()/ 0 $"/-+/#%232 40%)%"2. 

A'%2"7($%". A/0)" 40*($/!,% $/!/:/ F)",*'/#$/:/ 4.)(, !3&/)$%*" $(0*'/;,4 (*2/0="'$/:/ % 

$4)"!/:/ 4'/!$"; #(!)"$%5. 
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8. H+#2.$(G#42(N 4!#"('(.#+S --!"&--I-!"& 
 

A/,(.($/ '(0&/)/>"$%" !3!/#/! !$"C$":/ F)",*'%7"0,/:/ 0/"#%$%*")5 !!/#(-!3!/#( % %+ 

$(.$(7"$%". 

 
 

,!F#$ 

-I-!"& 
 (P'&+ 

//:@-

/A/:@ 
:0(4&'(# 

8 +24   
&/#(7( &%*($%5 +24   &/0*/5$$/:/ */,( $( 

CC_10 

15 /-B%; +24   

 !/# 

&%*($%5 
/-B%; !3!/# &%*($%5 +24   &/0*/5$$/:/ */,( 

7  MS]MPR Vcc !+/# #)5 !$"C$":/ 24   

14 

 !/# 0%:$()( 
.(&40,( $(0*'/;,% 

4'/!$5 
(*2/0="'$/:/ 

#(!)"$%5 

&'% &/#(7" 0%:$()( $( F*/* !3!/# .(&40,("*05 
$(0*'/;,( 4'/!$5 (*2/0="'$/:/ #(!)"$%5 

6 

 !/# 0%:$()( 
.(&40,( $(0*'/;,% 

$4)"!/:/ 4'/!$5 

&'% &/#(7" 0%:$()( $( F*/* !3!/# $(0*'/;,( 
$4)"!/:/ 4'/!$5 #(!)"$%5 .(&40,("*05 !'47$4G 

13 

0%:$() .(&'"*( 
!30/,/:/ 

$(&'5>"$%5 

D%:$()?$3; 

!+/# 

&/,( $( F*/* !3!/# &/#(J*05 0%:$(), &/#(7( 
!30/,/:/ $(&'5>"$%5 $( +/)/#$3; ,(*/# 

/*,)G7"$( % !(,4422"*' %.2"'5"* #(!)"$%" 
#(*7%,/2 $( ,'%0*())" 

9 
9M9XE@E _R 

 _ EH «+» 
($()/:/!3; !3!/# 

1 
9M9XE@E _R 

 _ EH «–» 

 3+/# 

/-B%; ($()/:/!3; !3!/# 

5 SP1 !3!/# 40*(!,% 1 

12 EUVPR SP1 
 3+/# 

/-B%; !3!/# 40*(!,% 1 
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,!F#$ 

-I-!"& 
 (P'&+ 

//:@-

/A/:@ 
:0(4&'(# 

4 SP2 !3!/# 40*(!,% 2 

3 SP3 !3!/# 40*(!,% 3 

11 EUVPR SP2, SP3 

 3+/# 

/-B%; !3!/# SP2, SP3 

10 RS485 «+»  

2 RS485 «–» 
D!5.? 

 

 

 

 1#FI 4!#"('#'(N 

A'%2"'3 0/"#%$"$%5 !!/#(-!3!/#( 02. $( '%04$," $( 0)"#4GB"; 0*'($%8". 
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9. O&3&$(.'I# $&*F#$I 
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10. C#$#G#'S 4!!3M#'(N !3 !T(32&1 
 

 

,& ('"(2&.!$# ,#(40$&-'!4.S =#$I "+K J4.$&'#'(K 

 

A/&3*,( !3&/)$%*? 
$(0*'/;,4 4'/!$5 
(*2/0="'$/:/ #(!)"$%5 &'% 

$"$(#)">(B"2 #(!)"$%% 

(!"'/5*$/ 04B"0*!"$$/ $%>" 
(*2/0="'$/:/) 

Y-"#%*"0?, 7*/ !(,4422"*' 

$(+/#%*05 &'% (*2/0="'$/2 

#(!)"$%% &"'"# $(0*'/;,/; 

 

A/&3*,( !3&/)$%*? 
$(0*'/;,4 $4)"!/:/ 4'/!$5 
#(!)"$%5 &'% $"$(#)">(B"2 

4'/!$" !(,442( 

 3&/)$%*" $(0*'/;,4 

$4)"!/:/ 4'/!$5 #(!)"$%5 &'% 

#/0*(*/7$/2 4'/!$" !(,442( 

 

EC%-,( ,/)"-(*")?$/:/ 

,/$*4'( #(*7%,( $( ,'%0*())" 

M"/-+/#%2/ .(2"$%*? #(*7%, 

$( ,'%0*())". E-'(*%*"0? , 

/=%8%()?$/24 #%)"'4 ! IO 

,/2&($%% «12101;7 6"+$/» 

 

EC%-,( 9<A 

6'"-4"*05 '"2/$* 
F)",*'/$%,%. E-'(*%*"0? , 

/=%8%()?$/24 #%)"'4 ! IO 

,/2&($%% «12101;7 6"+$/» 

 

EC%-,( ,()%-'/!,% 9<A 

6'"-4"*05 '"2/$* 
F)",*'/$%,%. E-'(*%*"0? , 

/=%8%()?$/24 #%)"'4 ! IO 

,/2&($%% «12101;7 6"+$/» 

 
(%$#%,(*/' 0 '">%2/2 

-":4B"; 0*'/,%) 

EC%-,( 1DAANY 

6'"-4"*05 '"2/$* 
F)",*'/$%,%. E-'(*%*"0? , 

/=%8%()?$/24 #%)"'4 ! IO 

,/2&($%% «12101;7 6"+$/» 
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11. C!(42 ( J4.$&'#'(# '#0!+&"!2 
 

 

C$(*'&2 /#$!K.'&K 0$(G('& =#$I "+K J4.$&'#'(K 

M( %$#%,(*/'" $%7":/ $" 
/*/-'(>("*05 

P07".$/!"$%" $(&'5>"$%5 

A'/!"'?*" F)",*'%7"0,%; 

0/"#%$%*")?. A'/!"'?*" 
%0*/7$%, F)",*'/&%*($%5 24   

&/0*/5$$/:/ */,( 

M"0*(-%)?$/" &/,(.($%" $( 
%$#%,(*/'" 

N(:'5.$"$%" #(*7%,( Q%0*,( #(*7%,( 

A/,(.($%" #(!)"$%5 % DPH #)5 
!30/,/:/ $(&'5>"$%5 2%:(G* 

M" .(>%:("*05 '(.'5# ! #(*7%," 0 
+/)/#$32 ,(*/#/2 (!"'/5*$/ 

0)%C,/2 $%.,/" #(!)"$%" &'% 

!,)G7"$%% &%*($%5) 

N(>%:($%" '(.'5#( ! #(*7%," 0 
+/)/#$32 ,(*/#/2 &'% $%.,/2 

#(!)"$%% .($%2("* -/)?C" 
!'"2"$%. H/>#%*"0? &/5!)"$%5 
&/,(.($%5 #(!)"$%5 $( 
%$#%,(*/'" 

A/,(.($%" $( %$#%,(*/'" $" 
42"$?C("*05 2"$?C" 7,5S-3 */'' 

D2"BJ$ $4)"!/; 4'/!"$? 
#(*7%,( $( ,'%0*())" 

A'% #(!)"$%% 2"$?C" 4S-5 */'' 

!'47$4G !3&/)$%*" $(0*'/;,4 

$4)"!/:/ 4'/!$5 

 

 

 

 

 

N( *"+$%7"0,/; &/##"'>,/; % &/ !/&'/0(2 &'%2"$"$%5 /-'(B(;*"0? , /=%8%()?$/24 #%)"'4 ! IO 

,/2&($%% «12101;7 6"+$/». 
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