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1. ! !"#"$%"  

1.1 $&'(&)*(+* + ,-.&/01 23+4*(*(+5  

B'-5%7-2(# «85-79-» 3#",'-7'-E"'  ,5& '"3#"#<1'(+( %79"#"'%& 9%0#(3#%9"$"J ($5",(1) 
-7(2- 1 -#+('" 1 ,%-3-7('" 0…100 #$%-1. >$'(1'-& ()5-$2* 3#%9"'"'%&  — /$2-'(10% 
#-7,"5"'%& 1(7,/H-.  

B'-5%7-2(# 1<3(5'"' 1 1%," ",%'(+( )5(0-  $ ,%$35""9 % 05-1%-2/#(J. 
."7/5*2-2 %79"#"'%& (2()#-N-"2$& '- ,%$35"" % 9(N"2 )<2* 3"#",-' 1 $%$2"9/ 
/3#-15"'%&.  
?5& #-)(2< 2#")/"2$& 3"#"9"''(" '-3#&N"'%" '(9%'-5(9 220 & % 0-5%)#(1(E'<" +-7(1<" 
$9"$%. 
8#%)(# 3#",'-7'-E"' ,5& 9('2-N- 1 $2-',-#2'/= $2(J0/ 19''.   

8 #%)(# ,(5N"' )<2* /$2-'(15"' 1 '"0-2"+(#%J'(9 3(9";"'%%.  

1.2 !&3+&(06 +/2,.(*(+5  

B'-5%7-2(# 1<3/$0-"2$& 1 ,1/H 1-#%-'2-H 0('M%+/#-6%%: $2-',-#2'(J % 1<$(0(2(E'(J.  
:2-',-#2'-& 0('M% +/#-6%& %9""2 ,%-3-7(' %79"#"'%& 0…100 #$%-1 $ 3(,,%-3-7('-9% 
0…10 #$%-1 % 0…50 #$%-1. 
!<$(0(2(E'-& 0('M%+/#-6%& %9""2 ,%-3-7(' %79"#"'%& 0…100 #$%-1 $ 3(,,%-3-7('-9% 
0…1 #$%-1 % 0…10 #$%-1. 

1.3 7,42.*80(,/01 2,/0&98+  

! 0(935"02-6%= 1H(,%2: 
— B'-5%7-2(#. 
— O(5"0/5&#'(" $%2( ,5& /,-5"'%& $5",(1(J 15-+% %7 3#()<. 
— 8#(+#-99'(" ()"$3"E"'%".  
— F-)"5* 3%2-'%&. 
— ./0(1(,$21( 3( 40$35/-2-6%%.  
— 8-$3(#2.  
— :1%,"2"5*$21( ( 3"#1%E'(J 3(1"#0".  
— P%5*2#-+-7(3(+5(2%2"5* (2(5*0( ,5& 1<$(0(2(E'(J 0('M%+/#-6%%). 

 

 
 



1.4 :*;(+)*/8+* ;&3&80* 3+/0+8+ 

8(+#"Q'($2* )(5*Q%'$21- #($$%J$0%H 3(1"#(E'<H +-7(1<H $9"$"J (8R:) )(5*Q" 
3(+#"Q'($2% $(1#"9"''<H -'-5%7-2(#(1. C-3#%9"#, -'-5%7-2(#< 9(+/2 %79"#&2* 
0%$5(#(, 1 ,%-3-7('" 0…10 #$%-1 $ 3(+#"Q'($2*= ±0,1 #$%-1, 1 2( 1#"9& 0-0 3(+#"Q'($2* 
8R: 1 42(9 ,% -3-7('" $($2-15&"2 1 #$%-1 (1 10 #-7 H/N" -'-5%7-2(#-). 8(42(9/ 1$" 
-'-5%7-2(#< $"#2%M%6%#(1-'< $ 2(J 3(+#"Q'($2*=, 0(2(#/= 9(+/2 ()"$3"E%2* 
#($$%J$0%" 8R:. 

! 42(9 #-7,"5" /0-7-'-  3(+#"Q'($2* -'-5%7-2(#-  1 $((21"2$21%% $ ,(0/9"'2-6%"J 
3#(%71(,%2"5&. «.($$%J$0-&» 3(+#"Q'($2* /0-7-'- 1 (3%$-'%% 2%3- $#",$21 %79"#"'%J. 

'()*+$+!,-(".,( /0*0.)(*,"),.,  

>$'(1'(J %79"#&"9<J 3-#-9"2#: 9%0#(0('6"'2#-6%& ($5",<) -7(2- 1 -#+('".  

?%-3-7(' %79"#"'%&: 0…100 #$%-1 (3(,,%-3-7('< 0…10 % 0…50 #$%-1 ,5& $2-',-#2'(J 
0('M%+/#-6%%, 0…1 % 0…10 #$%-1 ,5& 1<$(0(2(E'(J 0('M%+/#-6%%). 

8(+#"Q'($2* %79"#"'%&: '" 1<Q" 1 % (2 1"#H'"+( 3#","5- ,%-3-7('-  (3(,,%-3-7('-) . 
!#"9& (205%0- T90 (3#% #-$H(," 75 #$/#,%): '" )(5"" 40 "  ,5& 3(, ,%-3-7('- 0…1 #$%-1, 
'"  )(5"" 20 "  1 ($2-5*'<H $5/E-&H. 
S/1$21%2"5*'($2*: 2 #$*1-1. 

2*(3+40%,5 . 6*+3( 

?-15"'%": 35,5…68 .70 . 

G"93"#-2/#-: +5…40 û8. 
:2"3"'* M%5*2#-6%% 2 #.# . 

.-$H(,: 75 #$/#,%. .-$H(, #"+/5%#/"2$& 1$2#("''<9 -12(9-2%E"$0%9 05-3-'(9.  

9%)(!*0:,5 " ",")(#+; <6*04$(%,5  

B'-5(+(1<J 1<H(, 4 …20 #= , %7(5%#(1-''<J, 9-0$%9-5*'-& '-+#/70- 600 >#  (3#% $%5" 
2(0- 20 #= ). 

."5" $)(& . 
?1- #"5" 0('6"'2#-6%%.  

."5" -02%1'(+( 3(,,%-3-7('-.  
T%M#(1(J 3(#2 Ethernet. 

>3?,( /0*0.)(*,"),.,  

C-3#&N"'%" 3%2-'%&: 220 &, 50/60 @:. 

K'"#+(3(2#")5"'%": '"  )(5""  35 &) . 
.-)(E-& 2"93"#-2/#- +10…+35 ¡8 . 

R-)-#%2'<" #-79"#< 133  U 482 U 457 ##  (!UVU R); 3#%)(# 3#",'-7'-E"' ,5& /$2-'(10% 
1 $2-',-#2'/= $2(J0/ %5% Q0-M.  

O-$$-: 15 .! .
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</03,=/09, + 3&-,0&  

B'-5%7-2(# ($'(1-' '- 35-79"''( -49%$$%(''(J 2"H'(5(+%%. 
F(' $2#/02%1'<" ($()"'' ($2% %79"#%2"5*'(J &E"J0% 3(71(5&=2 3#(1(,%2* %79"#"'%& 
1 -12(9-2%E"$0(9 #"N%9", '" 2#")/& 3($2(&''(+( 3#%$/2$21%& (3"#-2(#- . 
WE"J0- &15&"2$& %'2"55"02/-5*'(J $()$21"''($2*= 0(93-'%% -#-7#-)(2E%0-, 3(42(9/ 
7,"$* 3#%1(,&2$& 2(5*0( ($'(1'<" ($()"''($2% 0('$2# /06%%. 
!( -3"#1<H, '-+#"1 &E"J0% 9%'%9-5"', E2( 3#%1(,%2 0 3(&15"'%= E"20( 1<#-N"''(J 
$3"02#-5*'(J 5%'%% % $/;"$21"''( $'%N-"2 /#(1"'* Q/9-.  
!( -12(#<H, ,5& 1<,"5"'%& $3"02#-5*'(J 5%'%% '" %$3(5*7/=2$& ,%M#-06%(''<" 
#"Q"20%, 3#%79< % -'-5(+%E'<" /$2#(J$21-. !9"$2( '%H %$3(5*7/"2$& $3"6%-5*'<J 
M%5*2#, #-7#-)(2-''<J %$05=E%2"5*'( ,5& 42(+( 3#%9"'"'%&. !-N'"JQ"J 
H-#-02"#%$2%0(J M%5*2#- &15&"2$& "+( $2-)%5*'($2*: %79"'"'%& 2"93"#-2/#< 
% 15-N'($2%, - 2-0N" $2-#"'%" '" (0-7<1-=2 1(7,"J$21% & '- "+( #-)(E% " H-#-02"#%$2%0%. 
P%5*2# $(19";" ' $( $3"6%-5*'(J 5%'7(J, M(0/$%#/=;"J $1"2(1(J 3/E (0 
'-  M(2(,"2"02(#".  

G(0 (2 M(2(,%(,- 3#%H(,%2 '- '%70(3(#(+(1<J 2(0(1<J %'2"+#-2(#, '- 1<H(," 0(2(#(+( 
#-$3(5(N"' 1<$(0(2(E'<J 3#(+#-99%#/"9<J /$%5%2"5* '-3#&N"'%&, 3($5" 0(2(#(+( 
$%+'-5 3($2/3-"2 '- -'-5(+( -6%M#(1(J 3#"()#-7(1-2"5*. !  #"7/5*2-2" 3#"()#-7(1-'%J 
'-  1<H(, 3($2/3-"2 7'-E"'%" -7(2- 1<#-N"''(" 1 #$%-1. 

?-5"", 3(5/E"''(" 7'-E"'%" 3"#"1(,%2$& ()#-2'( 1 -'-5(+(1<J $%+'-5, 0(2(#<J 9(N"2 
)<2* 3"#",-' '- 1<H(, 4…20 #= . 

O%0#(3#(6"$$(# -'-5%7-2(#- /3#-15&"2 #-$H(,(9 3#()< 1 $((21"2$21%% $ -5+(#%29(9 
8D? (3#(3(#6%('-5*'( -%'2"+#-5*'( -,%MM"#"'6%-5*'(" #"+/5%#(1-'%").  
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2. <>:?$@!7?  
 
:5",/"2 ($()"''( 1'%9-2"5*'( 3#(E%2-2* 42/ +5-1/, 2-0 0-0 1 '"J (3%$-'( 9'(N"$21( 
'=-'$(1, $1&7-''<H $ /$2-'(10(J -'-5%7-2(#-. C"$()5=,"'%" ,-''<H 1 42(J +5-1" 
/0-7-'%J 9(N"2 3#%1"$2% 0 1<H(,/ ()(#/,(1-'%& %7 $2#(& %5% 0 "+( '"0(##"02'(J #-)(2".  

8#% /$2-'(10" C@>XY>?DO>  $()5=$2% $5",/=;%" 3#-1%5- (,-5"" 1 2"0$2" #/0(1( ,$21- 
3(,#()'( (3%$-'< 3#%E %'<): 

1. LBRZIVFD PDGDCR>! 8>?!>?B D :X.>:B 8.>X[ :Z@?I@G :CDOBG\ 
G>Z\F> ! G>G O>O@CG, F>R?B 7A>BC2DE  ZDCDD G.BC:8>.GD.>!FD 
8.>X[ R>G>![ F 8>?FZ]S@CD] F BCBZDLBG>.I.  

2. CB ![Y>?@ BCBZDLBG>.B ?B!Z@CD@ ?>ZAC> X[G\ .B!C[O 
BGO>:P@.C>OI. LB8.@^B@G:W I:GBC>!FB >X.BGC[ Y FZB8BC>!.  
8.D 8.>!@.F@ :D:G@O[ CB 8.@?O@G CBZDSDW G@S@_ LBRZIVFB 
![Y>?C>R> PDGDCRB ?>ZACB X[G\ :CWGB.  
C@:>XZ]?@CD@ KG>R> 8.B!DZB 8.D!@?@G F ![Y>?I >X>.I?>!BCDW 
DL :G.>W.  

3. 8.D I:GBC>!F@ BCBZDLBG>.B ! VFBP >XWLBG@Z\C> 8.@?I:O>G.@G\ 
>8>.I. LB8.@^B@G:W LBF.@8 ZWG\ BCBZDLBG>. G>Z\F> 8.D 8>O>^D 
!DCG>! PDF:BTDD 8@.@?C@_ 8BC@ZD.  



2.1 !6-,3 4*/0& A/0&(,98+  

B'-5%7-2(# ,(5N"' )<2* /$2-'(15"' 1 '"0-2"+(#%J'(9 3(9";"'%%. G"93"#-2/#- 
(0#/N-=;"+( 1(7,/H- 1 9"$2" /$2-'(10% -'-5%7-2(#- ,(5N'- '-H(,%2*$& 1 3#","5-H 
10…35 ¡8 . ."7 0%" 3"#"3-,< 2"93"#-2/#< '"N"5-2"5*'<. 8#% '"()H(,%9($2% -'-5%7-2(# 
9(N"2 )<2* /$2-'(15"' 1 ()(+#"1-"9<J Q0-M.  

!5-N'($2* 1 3(9";"'%% '" ,(5N'- 3#"1<Q-2* 90  %. 
F-2"+(#%E"$0% '" #"0(9"',/"2 $& /$2-'-15%1-2* 3#%)(# 1 7('" ,"J$21%& %$2(E'%0(1 
45"02#(9-+'%2'(+( %75/E"'%&, 1 E-$2'($2%, 3#",5-+-"2$& (20-7-2*$& (2 %$3(5*7(1-'%&  
M5/(#"$6"'2'<H $1"2%5*'%0(1 1 3(9";"'%% $ -'-5%7-2(#(9 . 

B'-5%7-2(# 3#",'-7'-E"' ,5& /$2-'(10% 1 $2-',-#2'/= $2(J0/ Q%#%'(J 19'' (482 ## ) %5% 
1 Q0-M. :5",/"2 3#",/$9(2#"2* (3(#/ ,5& 7-,'"J E-$2% -'-5%7-2(#- (7-3#";-"2$& 
7-0#"35&2* "+( 2(5*0( 3#% 3(9(;% 3"#",'%H «/Q"J»).  
B'-5%7-2(# Plasma E-$2( 3#%9"'&"2$& ,5& 0('2#(5& 0-E"$21- -#+('- 1 )-55('-H. C%N" 3#%1","'< 1<,"#N0% 
%7 3#-1%5 )"7(3-$'($2% 3#% #-)(2" $ +-7(1<9% )-55('-9% (8X 03 -576-03). ."0(9"',/"2$& 3#(E%2-2* 
/0-7-''<J ,(0/9"'2 3(5'($2*=.  
— K0$35/-2-6%&, H#-'"'%" % 2#-'$3(#2%#(10- )-55('(1 ,(5N'<  3#(%71(,%2*$& 1 $((21"2$21%% 

$ 2#")(1-'%&9% %'$2#/06%%, /21"#N,"''(J 1 /$2-'(15"'' (9 3(#&,0" . — 3. 10.3.1. 
— 8#% 40$35/-2-6%% )-55('(1 '-H(,&;%J$& 1 '%H +-7 7-3#";-"2$& #-$H(,(1-2* 3(5'($2*=. >$2-2(E'(" 

,-15"'%" +-7- 1 )-55('" ,(5N'( )<2* '" 9"'"" 0,05 '70  (0,5 .!"/"# F). — 3. 10.3.5. 
— 8"#"9";"'%" )-55('(1 1 3/'02-H '-3(5'"'%& % 3(2#")5"'%&  +-7(1 ,(5N'( 3#(%71(,%2*$& '- 

$3"6%-5*'( 3#%$3($()5"''<H ,5& 42(+( 2"5"N0-H %5% 3#% 3(9(;% ,#/+%H /$2#(J$21. — 3. 10.3.24. 
— X-55('< $ +-7-9% 9(+/2 H#-'%2*$& 0-0 1 $3"6%-5*'<H 3(9";"'%&H, 2-0 % '- (20#<2(9 1(7,/H", 

1 3($5",'"9 $5/E-" ('% ,(5N'< )<2* 7-;%;"' < (2 -29($M"#'<H ($-,0(1 % $(5'"E'<H 5/E"J.  
:05-,$0(" H#-'"'%" 1 (,'(9 3(9";"'%% )-55('(1 $ 0%$5(#(,(9 % +(#=E%9% +-7-9% 7-3#";-"2$&.  — 
3. 10.3.3. 

— G#-'$3(#2%#(10- % H#-'"'%" )-55('(1 ,(5N'< 3#(%71(,%2*$& $ '-1"#'/2<9% 0(53-0-9%.  — 3. 10.3.26. 

2.2 B,C9,C D&',9 

!$%E?$%": $? !F@# ?$?G%H?:@I? #@GJ"$ B@#?!?:K>L :@GK7@ 
?IM@$.  8>8B?BCD@ ?.IRDY RBL>! ! DLO@.DG@Z\CI] WS@_FI O>A@G 
![!@:GD 8.DX>. DL :G.>W.  

2.2.1 !6-,3 03A-,8  

!$" 2#/)0% (1 2(9 E%$5" 2#/)0% 3(,1(,- 0-5%)#(1(E'<H +-7(1) ,(5N'< )<2* 1<3(5'"'< 
%7 '"#N-1"=;"J $2-5% % %9"2* 1'"Q'%J ,%-9"2# 1/8''. G#/)0- 2-0(+( ,%-9"2#- 3#(,-"2$& 
$0#/E"''(J 1 )/H2<, 3(42(9/ 9(N'( %7+(2(1%2* (2#"70% '/N'(J ,5%'<, '" 3#%)"+-& 
0 $(",%'"'%&9 2#/)(0 9"'*Q"J ,5%'<  ($(",%'"'%& 9(+/2 &15&2*$& %$2(E'%0(9 2"E"J). 

."0(9"',/"2$& %$3(5*7(1-2*  2#/)0%, 3#(Q",Q%" $3"6%-5*'/= (E%$20/ 
(3-$$%1%#(1-''<"). L-3#";-"2$& %$3(5*7(1-2* 9",'<" 2#/)0%.  

!(();" +(1(#&, 3#% 1<)(#" ()(#/,(1-'%& ,5& $%$2"9< 3(,+(2(10% 3#()< $5",/"2 
(2,-1-2* 3#",3(E2"'%" 2"9 0(93('"'2-9, / 0(2(#<H 0('2-02%#/=;%" $ +-7(9 45"9"'2< 
1<3(5'"' < %7 '"#N-1"=;"J $2-5%. D$3(5*7(1-'%" 45-$2(9"#'<H % -'-5(+%E'<H 
45"9"'2(1 ('-3#%9"#, '"(3#"'(1(J 9"9)#-'< #"+/5& 2(#- ,-15"'%&) 9(N"2 3#%1"$2% 
0 ,#"JM/ %5% 0 '"$2-)%5*'($2% 3(0-7-'%J. 
:5",/"2 %$3(5*7(1-2* 2(5*0( ()N%9'<" M%2%'+% (%5% M%2%'+% VCR, "$5% %79"#"'%& 
3#(1(,&2$& 1 ,%-3-7('" 0…1 #$%-1). :5",/"2 %7)"+-2* #"7*)(1<H $(",%'"'%J, 2-0 0-0 ,5& 
%H /35(2'"'%& ,(5N'- %$3(5*7(1-2*$& PTFE-5"'2-, E-$2%6< 0(2(#(J 9(+/2 3(3-$2* 
1'/2#* 3#%)(#- % 1<71-2* $)(% 1 "+( #-)(2".  
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."0(9"',/"2$& %$3(5*7(1-2* 2#/)0% Swagelok %5% -'-5(+%E'<" %9 3( 0-E"$21/. (@$5% 
2#/)0- 1 $"E"'%% '" &15&"2 $()(J %,"-5*'/= (0#/N'($2*, 2( 3# % ()N%9-'%% M%2%'+- 
1(79(N'- '" 3(5'-& +"#9"2%7-6%& %, $5",(1-2"5*'(, %$0-N"'%" #"7/5*2-2- %79"#"'%J.) 

2.2.2 H&N+0& ,0 2,2&C&(+5 9.&D+ 9 +'4*3+0*.1(6= 03&80  

C- 1H(," 1 3#%)(# $5",/"2  /$2-'(1%2* 9(5"0/5&#'(" $%2( ,5& /,-5"'%& $5",(1(J 15-+% 
%7 3#()<  (1H(,%2 1 0(935"02-6%=). 
8 (3-,-'%" 15-+% 1 %79"#%2"5*'<J 2#-02 '" 1<1","2 -'-5%7-2(# %7 $2#(&, '( 1'"$"2 '"$2-)%5*'($2* 1 #-)(2/ 
3#%)(#-. F#(9" 2(+(, 1(,- 9(N"2 #-$21(#%2* -7(2 %7 +-7(1(J $9"$% % «$0#<2*» "+(. ! 2-0(9 $5/E-" 
3#% 3(1<Q"'%% 2"93"#-2/#< (0#/N-=;"J $#",<  )/,"2 %9"2* 9"$2( ,( 3(5'%2"5*'-& 49%$$%& -7(2-, 
E2( 3#%1","2 0 1#"9"''(9/ 7-1<Q"'%= 3(0-7-'%J 3#%)(#-.  

2.2.3 >(+O*(+* 93*4* (+ ,08.+8&  

?5& $'%N"'%& 1#"9"'% (205%0- $5",/"2 %$3(5*7(1-2* )-J3-$'/= 5%'%= $ /$2-'(15"''<9 
'- '"J #(2-9"2#(9. (@$5% -'-5%7-2(# %$3(5*7/"2$& ,5& 0('2#(5& '"$0(5*0%H 2(E"0, 
#(2-9"2# $5",/"2 /$2-'-15%1-2* 0-0 9(N'( )5%N" 0 05-3-'/ 1<)(#- 2(E0%.) 

2.2.4 !6-,3 3*DA.50,3& C&9.*(+5 

! $5/E-", "$5% 2#")/"2$& $'%N"'%" ,-15"'%& 3#()<, #"+/5&2(# ,-15"'%& ,(5N"' )<2* 
/$2-'(15"' 0-0 9(N'( )5%N" 0 2(E0" (2)(#- 3#()< %7 2#/)(3#(1(,-.  K2( '"()H(,%9( 
,5& 9%'%9%7-6%% 1#"9"'% (205%0- 1$"J $%$2"9<. (S"9 )(5*Q" ,5%'- 2(J E-$2% 
2#/)(3#(1(,-, 0(2(#-& '-H(,%2$& 3(, ,-15"'%"9, 2"9 )(5*Q%J ()`"9 +-7- 1 '"J 
$(,"#N%2$&. :5",(1-2"5*'(, 3#(,/10- 42(J E-$2% 2#/)(3#(1(,- 7-J9"2 )(5*Q" 1#"9"'%.)  

."0(9"',/"2$& %$3(5*7(1-2* #"+/5&2(# ,-15"'%&, 1$" 0('2-02%#/=;%" $ +-7(9 E-$2% 
0(2(#(+( 1<3(5'"' < %7 '"#N-1"=;"J $2-5%. !'/2#"''%J ()`"9 #"+/5&2(#- ,-15"'%& 
,(5N"' )<2* 9%'%9-5*'<9.  ?-15"'%" '- 1<H(," #"+/5&2(#- ,(5N'( 5"N-2* 1 /0-7-''<H 
1 #-7,"5" 1.4 3#","5-H . ?-15"'%" +-7- ,(5N'( )<2* (,%'-0(1<9 1( 1$"H 5%'%&H — 
1 %93/5*$'(J 5%'%% % 1 5%'%&H 3(,1(,- 0-5%)#(1(E'<H +-7(1. C"$()5=,"'%" 42(+( 
/0-7-'%& 9(N"2 3#%1"$2% 0 '"0(##"02'(J 0-5%)#(10" %, $5",(1-2"5*'(, '"1"#'(9/ 
#"7/5*2-2/ %79"#"'%&. 

2.2.5 >-3,/ 23,-6  

!CDOBCD@!  8.>XB ?>ZACB :!>X>?C > :X.B:[!BG\:W ! BGO >:P@.I! 
LB8.@^B@G:W I:GBCB!Z D!BG \ >X.BGC[@ FZB8BC[ C B ![Y>?@ 
BCBZDLBG>.B, GBF FBF  KG> O>A@G 8.D!@:GD, ! ZISV@O :ZISB@, 
F C@:GBXDZ\C>:GD 8>FBL BCD_ ! :Z@?:G!D@ DLO@C@CDW ?B!Z@CDW; 
!  YI?V@O :ZISB@ KG> 8. D!@?@G F ![Y>?I BCBZ DLBG>.B DL :G.>W.  

8#% '"()H(,%9($2% $5",/"2 /$2-'(1%2* #"+/5&2(# ()# -2'(+( ,-15"'%&, '-$2#("''<J 
'-  0,07 30*0 (1 psig) %5% 3"#"3/$0'(J 05-3-'.  
 

 



2.3 >2,/,-6 ,3D&(+'&P++ 2,C9,C& 23,-6  

C%N" 3#%1","'< $3($()< 3(,1(,- 3#()< % 0-5%)#(1(E'<H +-7(1 0 -'-5%7-2(#/ 
$ 0(99"'2-#%&9%, 3(E"9/ 2( 2 %5% %'(J $3($()  &15&"2$& 1"#'<9 %5% (Q%)(E'<9.  

7*04,$G%05 <")0%+4.0 

 
8#% 2-0(9 $3($()" /$2-'(10%  1<3(5'"'< $5",/=;%" 2#")(1-'%&:  
— . "+/5&2(# ,-15"'%& /$2-'(15"' 9-0$%9-5 *'( )5%70( 0 2(E0" (2)(#- 3#()<.  
— ! '/2#"''%J ()`"9 $%$2"9< 3(,+(2(10% 3#()< 9%'%9-5"'.  

H(6*04,$G%I( "6+"+3I <")0%+4.,  

 
8#% 2-0(9 $3($()" /$2-'(10%  1 $%$2"9" 3(,+(2(10" 3#()< %9""2$& 7'-E%2"5*'<J 
1'/2#"''%J ()`"9 ($05-,<1-=;%J$& %7 1'/2#"'' "+( ()`"9- 5%'%% 3(,1(,- +-7- 
0 9-'(9"2#/ % 1'/2#"''"9/ ()`"9/ 9"H-'%79- 9-' (9"2#-). @+( '-5%E%" 3#%1(,%2 
0 /1"5%E"'%= 1#"9"'% (205%0- % 0 '"$2-) %5*'($2% 3(0-7-'%J. 
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8#% 2-0(9 $3($()" /$2-'(10%  1 $%$2"9" 3(,+(2(10% 3#()< %9""2$&, 1(-3"#1<H, 
7'-E%2"5*'<J 1'/2#"''%J ()`"9  (()`"9 #(2-9"2#-) . ! ( -12(#<H, #(2-9"2#< ()<E'( 
%7+(2-15%1-=2$& %7 -0#%5(1(+( $2"05-, 35-$2%0- % %'<H 9-2"#%-5(1. D$3(5*7(1-'%" 
3( ,()'<H #(2-9"2#(1 '- 1H(," 1 -'-5%7-2(# /1"5%E%2 1#"9& (205%0- % 1'"$"2 
$/;"$21"''<" %79"'"'%& 1  3(0-7-'%&; 3(9%9( 42(+( 3(0-7-'%& )/,/2 '"$2-)%5*'< 0-0 
1 0#-20($#(E'(J, 2-0 % 1 ,(5+($#(E'(J 3"#$3"02%1".  

 
G-0(J $3($() /$2-'(10% 0-2"+(#%E"$0% 7-3#";"'. F-0 1%,'( %7 #%$/'0-, '- 1<H(," 
-'-5%7-2(#- /$2-'(15"' ()#-2'<J 05-3-'.  L-3#";-"2$& /$2-'-15%1-2* ()#-2'<J 05-3-' 
3(  $5",/=;%9 3#%E%'-9:  
— ! ( -3"#1<H, 3#% '-5%E%% 05-3-'- 1(79(N'( 3(1<Q"'%" ,-15"'%& 1'/2#% 
%79"#%2"5*'(J &E"J0% ,( ,-15"'%&, 1<Q" ,(3/$2%9(+(. 8#% 42(9 &E"J0- 1<J,"2 %7 $2#(&. 
— !( -12(#<H, '-5%E%" ()#-2'(+( 05-3-'- '- 1<H(," 3#%1","2 0 '"$2-)%5*'($2% ,-15"'%& 
1'/2#% &E"J0%, E2( -12(9-2%E"$0% 3#%1(,%2 0 $/;"$21"''(J '"$2-)%5*'($2% 3(0-7-'%J.  
 



H(J($0)($G%I( "6+"+3I <")0%+4.,  

8#% '"()H(,%9($2% 3"#"05=E"'%& 3(2(0(1 (% 3#% 3(,05=E"'%% 0-5%)#(1(E'<H +-7(1) 
3#%1","''-& '%N" $H"9- &15&"2$& ,(3/$2%9(J, '( '"N"5-2"5*'(J.  8#%E%'(J 2(9/ 
&15&"2$& «9"#21<J» ()`"9, #-$3(5(N"''<J 9"N,/ 1<H(,-9% 7-0#<2<H 1  0-N,<J 9(9"'2 
1#"9"'% 05-3-'(1 % #"+/5&2(#(9 ,-15"'%&. 

 
?5%'- 2#/)0%, $(",%'&=;"J 1<H(,< 05-3-'(1 «3», 9(N"2  2-0N" (0-7<1-2* $/;"$21"''(" 
15%&'%" '- 1#"9& (205%0- (3#% %$3(5*7(1-'%% )(5*Q(+( 0(5%E"$21- 05-3-'(1 «3»). 

:H"9-, 3(0-7-''-& '- $5",/=;"9 #%$/'0", /$2#-'&"2 42(2 '",($2-2(0.  
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! ();"9 $5/E-" #"0(9"',/"2$& %$3(5*7(1-2* /$2#(J$21( 3(,+(2(10% 3#()<, 3($2#("''(" 
3( /0-7-''(J '%N" $H"9" . G-0(" /$2#(J$21(  3(71(5&"2 3(,1(,%2* 0 -'-5%7-2(#/ 
0-5%)#(1(E'<" +-7< % '"$0(5*0( 3(2(0(1 -'-5%7%#/"9(+( +-7- (1(79(N'($2* 
3(,05=E "'%& '"$0(5*0%H 3(2(0(1 ($()"''(  3(5"7'- 3#% 0('2#(5" 0-E"$21- '-3(5'"'%& 
)-55('(1).  

 
 



2.4 @23*C*.*(+*  (&.+)+5 0*)*=  

S-$2( '-5%E%" 2"E"J 1 -'-5%2%E"$0(J $%$2"9" (3#","5&=2 $5",/=;%9 ()#-7(9: 
7-0#<1-=2 1<H(, $%$2"9< % 3(,-=2 '- 1H(, +-7 3#% (3#","5"''(9 ,-15"'%%, - 7-2"9 
3"#"0#<1-=2 1H(,'(J 05-3-' $%$2"9<. 8($5" 42(+( $9(2#&2, '" $'%7%5($* 5% ,-15"'%" 
1 $%$2"9". :'%N"'%" ,-15"'%& +(1(#%2 ( '-5%E%% 2"E%. ?5& 3(%$0- 9"$2- 2"E% ()<E'( 
%$3(5*7/=2 $3"6%-5*'<J #-$21(#. 
8#% #-)(2" $ -'-5%7-2(#(9 «85-79-»  2-0(J 9"2(, '" 3(,H(,%2.  !( -3"#1<H, '"5*7& 
%$3(5*7(1-2* #-$21(#-2"E"%$0-2"5*, 2-0 0-0 (' 9(N"2 3(3-$2* 1'/2#* $%$2"9< 3(,+(2(10% 
3#()< %/%5% -'-5%7-2(#-, 1<71-1 2"9 $-9<9 '"$2-)%5*'($2* 3(0-7-'%J. !( -12(#<H, 
3(,()'<J $3($() '" 3(71(5&"2 (3#","5&2* 2"E%, $1&7-''<" $ 3#('%6-"9($2*= #-75%E'<H 
9-2"#%-5(1 +-7(1<9% 9(5"0/5-9%. (C-3#%9"#, 9'(+%" 3(5%9"#< &15&=2$& 3#('%6-"9<9% 
,5& 9(5"0/5 0%$5(#(,- , $(,"#N-;"+($& 1 -29($M"#'(9 1(7,/H"  — ,-N" 3#% /$5(1%%, E2( 
,-15"'%" +-7- 1'/2#% 2#/)(3#(1(,- 1<Q" -29($M"#'(+(.)  

:3"6%-5*'( ,5& -'-5%7-2(#- «85-79-»  #-7#-)(2-'- 9"2(,%0- 3(%$0- %  /$2#-'"'%& 2"E"J.  
K2- 9"2(,%0- (3%$-'- '%N".  

8#%'6%3%-5*'( +-7(1<J 2#-02 9(N"2 )<2* #-7,"5"' '- ,1" ($'(1'<" 7( '<. 8"#1-& 7('- 
105=E-"2 1 $")& 5%'%% 2#-'$3(#2%#(10% 3#()<, #"+/5&2(# ,-15"'%&, #"+/5%#(1(E'<" 
1"'2%5% % 2.3. F 42(J 7('" (2'($%2$& 2#/)(3#(1(, % 1$" "+( 45"9"'2<, #-$3(5(N"''<" 
9"N,/ 2(E0(J (2)(#- 3#()< (%5% )-55('(9 $ 0-5%)#(1(E'<9 +-7(9) % 3#"6%7%(''<9  
#"+/5%#(1(E'<9 05-3-'(9 (#-$3(5(N"' 1'/2#% 0(#3/$- -'-5%7-2(#-). F( 12(#(J 7('" 
(2'($%2$& /E-$2(0 +-7(1(+( 2#-02-, #-$3(5(N"''<J 9"N,/ 1<H(,(9 3#"6%7%(''(+( 
#"+/5%#(1(E'(+( 05-3-'- % 1H(,(9 %79"#%2"5*'(J 0-9"#<.  !2(#-& 7('- 6"5%0(9 
#-$3(5(N"'- 1'/2#% 0(#3 /$- -'-5%7-2(#-.  

G"(#"2%E"$0%, 2"E* 9(N"2 $/;"$21(1-2* 1 5=)(J %7 42%H ,1/H 7(' (%5% (,'(1#"9"''( 
1 ,1/H).  

?5& (3#","5"'%& '-5%E%& 2"E% 1 3"#1(J 7('", $5",/"2 %$3(5*7(1-2* 9"2(,%0/, 
($'(1-''/= '- %79"'"'%% ,-15"'%&. ?5& (3#","5"'%& '-5%E%& 2"E% 1( 12(#(J 7 ('" 
'"()H(,%9( %79"'&2* #-$H(, +-7- E"#"7 -'-5%7-2(#.  
8#% 3(%$0" 2"E"J, 1'" 7-1%$%9($2% (2 7('<, '"()H(,%9( $5",%2* 7- 3(0-7-'%&9% ,%$35"&. 
'- 0(2(#(9 )/, "2 (2()#-N-2*$& $(,"#N-'%" -7(2- 1 #$%-1. @$5% 1(7'%0-=2 $(9'"'%& 
(2'($%2"5*'( 0(##"02'($2% 3(0-7-'%J (%$0-N"'%" 3(0-7-'%J 1(79(N'(, "$5% -'-5%7-2(# 
35(H( (20-5%)#(1-'), $5",/"2 1<)#-2* 9"'= ,%-+'($2%0% % $5",%2* 7- %79"'"'%"9 
$%+'-5- '- 1<H(," &E"J0%, 2( "$2*, 7- 3-#-9"2#(9  cell counts ($9. #-7,"5 4.4 
«?%-+'($2%E"$0%" 3-#-9"2#<»). L- 3(,#()'<9% 0('$/5*2-6%&9% ()#-;-J2"$* 
0 2"H'%E"$0%9 $3"6%-5%$2-9 3($2-1;%0-.  
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2.4.1 B,+/8 0*)*= 9 2*39,= ',(*  

?5& 3(%$0- 2"E"J 1 3"#1(J 7('" 1<3(5'%2* $5",/=;%" ,"J$21%&.  
L-3%$-2* %5% 7-3(9'%2*  3(0-7-'%& ,%$35"&. 

:'%7 %2* ,-15"'%" '- 1H(," 1 -'-5%7-2(# 3#-02%E"$0% ,( -29($M"#'(+(. ."0(9"',/"2$& 
$'%N-2* ,-15"'%" 9",5"''<9 1#-;"'%"9 #/E0% #"+/5&2(#- ,( 2"H 3(#, 3(0- #-$H(, +-7- 
E"#"7 -'-5%7-2(# '" $'%7%2$& '- 9-5/= 1"5%E%'/ ("$5% '(#9-5*'< J #-$H(, +-7- 
$($2-15&"2 75 #$/#,%, 2( $5",/"2 3#"0#-2%2* $'%N-2* ,-15"' %", 0(+,- #-$H(, $'%7%2$& 
,(  70 #$/#,%). :'%N"'%" #-$H(,- +(1(#%2 ( 2(9, E2( 3"#"3-,- ,-15"'%& /N" '",($2-2(E'( 
,5& ()"$3"E"'%& #-$H(,- +-7- '- 7-,-''(9 /#(1'"; 42(, 1 $1(= (E"#",*, (7 '-E-"2, E2( 
,-15"'%" 1 5%'%% 2#-'$3(#2%#(10% 3#()< 3#-02%E"$0% #-1'( -29($M"#'(9/. 
8($5" 2(+(, 0-0 ,-15"'%" $'%N"'(, '"()H(,%9( 3($9(2#"2* '- 3(0-7-'%& ,%$35"& 
% $#-1'%2* %H $ %7'-E-5*'<9%. @$5% %79"'"'%J '" 3#(%7(Q5(, 7'-E%2, 1 3"#1(J 7('" '"2 
2"E"J. 

@$5% %79"'"'%& 3#(%7(Q5%, $5",/"2 3('&2*, 0-0(+( ('% H-#-02"#-. !(79(N'( ,1- 
1-#%-'2- — 3( 3#(Q"$21%% 1#"9"'% 3(0-7-'%& ,%$35"& 9(+/2 1"#'/2*$& 0 %7'-E-5*'<9, 
-  9(+/2 '" 1"#'/2*$&.  
@$5% %79"'"'%& 1"#'/5%$* 0 %7'-E-5*'<9, 42( (7'-E-"2, E2( 1 $%$2"9" )<5 «9"#21<J» 
()`"9. :5",/"2 3"#"$9(2#"2* 0('$2#/06%= (% 1<)(# 45 "9"'2(1) $%$2"9< 3(,+(2(10% 
3#() <.  

@$5% %79"'"'%& '" 1"#'/5%$* 0 %7'-E-5*'<9 (($2-5%$* 7-1<Q"''<9% 3( $#-1'"'%= 
$ %7'-E-5*'<9%), 42( (7'-E-"2, E2( 1 3"#1(J 7('" $%$2"9< "$2* 2"E%. 

C-$2(&2"5*'( #"0(9"',/ "2$& 3#(1"$2% 42(2 2"$2 '- 1$"H 5%'%&H — '- 5%'%% 3(,1(,- 
3#()< % '- 0-5%)#(1(E'<H 5%'%&H. K2( 3(5"7'(, 2-0 0-0 "$5% 1 $%$2"9" ,"J$21%2"5*'( 
"$2* 2"E*, 2( ('- 3#(&1%2 $")& (,%'-0(1<9 ()#-7(9 1( 1$"H $5/E-&H.  
@$5% 2"E* ,"J$21%2"5*'( "$2*, '"()H(,%9( /$2#-'%2* "". ?5& 42(+( 9(N"2 3('-,()%2*$& 
1'($%2* 0('$2#/02%1'<" %79"'"'%& 1 $%$2"9/ 3(,+(2(10% 3#()<. ! 42(9 #/0(1(,$21" 
$5(N'( ,-2* 0-0%" -5%)( $(1"2< 3( $/;"$21/. 8(42(9/ 3#% 1(7'%0'(1"'%% 1(3#($(1 
$5",/"2 ()#-;-2*$& 0 2"H'%E"$0%9 $3"6%-5%$2-9 3($2-1;%0-.  

2.4.2 B,+ /8 0*)*= 9, 90,3,= ',(*  

8"#", 3(%$0(9 2"E"J 1( 12(#(J 7('" ,- 2* -'-5%7-2(#/ 3(#-)(2-2* 1 2"E"'%" 2…3 1%(; 3#% 
/$5( 1%%, E2( 0 '"9/ 3(,1","'- 3#()- % ('- 3#(H(,%2 3( 1$"9/ +-7(1(9/ 2#-02/.  

?5& 3(%$0- 2"E"J 1<3(5'%2* (3%$-''<" '%N" ,"J$21%&.  
I9"'*Q%2 * #-$H(, +-7- E"#"7 -'-5%7-2(# (42( ,"5-"2$& 3#% 3(9(;% 9"'=, $9. #-7,"5 4.2 
«C-$2#(J0- -'-5%7-2(#- ») $ 75 ,( 25 #$/#,%. @$5% 1( 12(#(J 7('" '"2 2"E"J, 7'-E"'%" 
'-  ,%$35"" %79"'%2$& '" )(5"" E"9 '- 0,25 #$%-1. @$5% 7'-E"'%" %79"'%5($* )(5"" E"9 
'-  0,25 #$%-1, 3(3#() (1-2*  3(,2&'/2* 4 M%2%'+- % 3(,(N,-2* 10 " . L'-E"'%" ,(5N'( 
1"#'/2*$& 0 %7'-E-5*'(9/.  

B'-5%7-2(#, #-7/9""2$&, 3#(H(,%2 7-1(,$0/= 3#(1"#0/ '- '-5%E%" 2"E"J  1( 12(#(J 7('". 
>,'-0(, 3#% 2#-'$3(#2%#(10" 1(79(N'( '"0(2(#(" ($5-)5"'%" M%2%'+(1. >3<2 
3(0-7<1-"2, E2( 1(7'%0'(1"'%" 2"E"J 1( 12(#(J 7('" 0#-J'" 9-5(1"#(&2'(.  
8#% 1(7'%0'(1"'%% 1(3#($(1 ()#-;-J2"$* 0 2"H'%E"$0%9 $3"6%-5%$2-9 3($2-1;%0-. 
 



2.5 B3,CA98& 

2.5.1 B3,CA98& 3*DA.50,3& C&9.*(+5 

8#(,/10- #"+/5&2(#- ,-15"'%& &1 5&"2$& ()&7-2"5*'(J 3#(6",/#(J . S-$2( '",((6"'%1-=2 
1-N'($2* 42(J 3#(6",/#<. C%N" 3#%1","'( ()`&$'"'%", 3(E"9/ '"5*7& "J 3#"'")#"+-2* . 
."+/5&2(# ,-15"'%& %9""2 '"0(2(#<J 1'/2#"''%J ()`"9. 8(0- #"+/5&2(# '" 3(,05=E"' 
0 )-55('/, 1"$* 42(2 ()`"9 7-3(5'"' -29($M"#'<9 1(7,/H(9, $(,"#N-;%9 78  % -7(2-. 
@$5% /$2-'(1%2* 42(2 #"+/5&2(# '- )-55(' % 7-2"9 (20#<2* 1"'2%5* )-55('-, '"0(2(#(" 
0(5%E"$21( -7(2- 3(3-,"2 1'/2#* )-55('- — '"$9(2#& '- 2(, E2( ,-15"'%" 1 )-55('" 
7'-E%2"5*'( 1<Q" -29($M"#'(+(. K2( ()`&$'&"2$& 3#($2( — 60*:,0$G%+( ,-15"'%" -7(2- 
1 1(7,/H" 7'-E%2"5*'( 1<Q" 3-#6%-5*'(+( ,-15"'%& -7(2- 1 )-55('".  
I9"$2' (  3#%1"$2% 3#($2(J #-$E"2. 8#",3(5(N%9, E2( %9""2$& )-55(' ()`"9(9 40 $, 
7-3(5'"''<J E%$2<9 -#+('(9 3(, ,-15"'%"9 150 30*. K2( (7'-E-"2, E2( ()`"9 -#+('-, 
$(,"#N-;"+($& 1 )-55('", $($2-15&"2 6000 $ 3#% '(#9-5*'<H /$5(1%&H. 8#",3(5(N%9 
,-5"", E2( 1'/2#"''%J ()`"9 #"+/5&2(#- ,-15"'%& #-1"' 100 "# 3. @$5% 42(2 #"+/5&2(# 
,-15"'%& /$2-'(1%2* '- )-55(', - 7-2"9 (20#<2* 1"'2%5* )-55('-, 2( 1 H/,Q"9 $5/E-" (3#% 
7-0#<2(9 1<H(,'(9 1"'2%5" #"+/5&2(#- ,-15"'%&) ();%J ()` "9 $9"$% %79"'%2$& '- 100 
"# 3 / 6000 $,)*+4  = 16,66U10-6. 

!$3(9'%9, E2( $(,"#N-'%" -7(2- 1 1(7,/H" $($2-15&"2  78,2 %, - 0%$5(#(,- — 20,8 %. 
8 (5/E %9, E2( %7'-E-5*'( E%$2<J -#+(' )/,"2 $(,"#N-2* 78,2 U16,66U10-6 = 13 #$%-1 -7(2- 
% 20,8U16,66U10-6 = 3,5 #$%-1 0%$5(#(,-. >E"1%,'(, E2( 2-0(J )-55(' )(5*Q" 
'"  $((21"2$21/"2 7-&15"''<9 1 3-$3(#2" H-#-02"#%$2%0-9 % '" 9(N"2 %$3(5*7(1-2*$& 
1 0-E"$21" 3(1"#(E'(+( %5% 0-5%)#(1(E'(+(. 
8(42(9/ 3#(,/10- #"+/5&2(#- ,-15"'%& &15&"2$& ,-5'&0*.1(,=  3#(6",/#(J. >'- 
3(,#()'( (3%$-'- '%N".  
8#",5-+-"9<J $3($()  3#(,/10% '-7<1-"2$& «$2-2%E"$0(J 3#(,/10(J». :2-2%E"$0-& 
3#(,/10- &15&"2$& '-%)(5"" 4MM"02%1'<9 9"2(,(9 3#(,/10% % E-$2( %$3(5*7/"2$& 3#% 
#-)(2" $  -'-5%2%E"$0%9 ()(#/,(1-'%"9. :/2* 42(+( 9"2(,- $($2(%2 1 2(9, E2( ,-15"'%" 
+-7- 1'/2#% #"+/5&2(#- 3(1<Q-"2$&, - 7-2"9 3('%N-"2$&; 42(2 6%05 3(12(#&"2$& '"$0(5*0( 
#-7. 

?5& 3#(,/10% 1<3(5'%2* $5",/=;%" ,"J$21%&.  
— I $2-'(1%2* #"+/5&2(# ,-15"'%& '- )-55(' % $()#-2* $H"9/, 3(0-7-''/= 
'-  3#%1","''(9 '%N" #%$/'0" : 
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— 8 (5'($2*= 3"#"0# <2* 1<H(, #"+/5&2(#- ,-15"'%& (0-0 3#-1%5(, 42( ,($2%+-"2$& 
1#-;"'%"9 #/0(&20% #"+/5&2(#- ,( /3(#- 3( E-$(1(J $2#"50"). F5-3-'< V1 %  V2 3#% 42(9 
,(5N'< )<2* 7-0#<2<.  (F5-3-' V1 ,(5N"' ($2-1-2*$& 7-0#<2<9 ,( 2"H 3(#, 3(0- 
3#(,/10- '" 7-1"#Q"'-.)  
— >20#<2* % %(#(1$(%%+ 7-0#<2* 05-3-' )-55('-.  ?-15"'%" 1'/2#% #"+/5&2(#- ,-15"'%& 
$2-'"2 #-1'<9 ,-15"'%= 1'/2#% )-55('- . ! <N, -2* 1…2 #,%<)I .  
— 7 *,+).* I)G  05-3-' V2, E2()< $2#-1%2* +-7 %7 #"+/5&2(#- ,-15"'%&. C" $2#-15%1-2* 
+-7 ,( 0('6-, E2()< '" ,(3/$2%2* 3(3-,-'%& -29($M"#'(+( 1(7,/H- 1'/2#* $%$2"9<. (?5& 
42(+( ,($2-2(E'( $5",%2* 7- 3(0-7-'%& 9% 9-'(9"2#-, /$2-'(15"''(+( ' -  1<H(," 
#"+/5&2(#- ,-15"'%&.) 
8(12(#%2* 2#"2%J % E"21"#2<J Q-+% 7…10 #-7. 8($5" 42(+( 3#(,/10/ 9(N'( $E%2-2* 
7-1"#Q"''(J. L-0#<2* 05-3-' V2, /$2-'(1%2 * '- 1<H(," #"+/5&2(#- 2#")/"9(" ,-15"'%" 
% (20#<2* 05-3-' V1. G"3"#* 1 $%$2"9" '-H(,%2$& +-7 %7 )-55('-, $((21"2$21/=;%J $1(%9 
3-$3(#2'<9 ,-''<9.  
@$5% )-55(' 3( 0-0%9-5%)( 3#%E%'-9 '" %$3(5*7/"2$& 1 2"E"'%" ,5%2"5*'(+( 1#"9"'%, 7-0#<2* )-55(''<J 
05-3-'.  

2.5.2 B3,CA98& /+/0*46 + &(&.+'&0,3&  

8($5" 2(+(, 0-0 #"+/5&2(#< ,-15"'%& 3#(,/2<, $5",/"2 3#(,/2* 1"$* +-7(1<J 2 #-02 
-'-5%7%#/"9<9 +-7(9. !#"9& 3#(,/10% 7-1%$%2 (2 ,5%'< 5%'%J 2#-'$3(#2%#(10% 3#()<. 
:E%2-"2$&, E2( 3#% (2$/2$21%% 2"E"J 1 $%$2"9" ($9. #-7,"5 2.4 «8(%$0 2"E"J») $#(0 1<H(,- 
-'-5%7-2(#-  '- #-)(E%J #"N%9 $($2-15&"2 2…3 ,'&  (1 2"E"'%" 42(+( 1#"9"'% %7 +-7(1(+( 
2#-02- 1<,/1-"2$& $5",(1-& 15-+- % %'<" 7-+#&7'"'%&). 

2.6 @)+/08& D&'& 8&.+-3,98+ (A.5  

K)+) *0L1($ +)%+",)"5 )+$G.+ . 4I"+.+)+-%+; .+%M,!<*0:,, , )+$G.+ 
.  6+11,060L+%< 0É1 #$%-1. 

>3<2 3(0-7<1-"2, E2( 0#-J'" $5(N'( 3#%()#"$2% '/5"1(J -#+(', 2#")/=;%J$& ,5& 
0-5%)#(10% '/5& 1<$(0(2(E'(J 0('M%+/#-6%%. ! ,-''(9 $5/E-" «'/5"1(J» (7'-E-"2 
3(5'(" (2$/2$21%" 0-0%H-5%)( 3#%9"$"J. 

8(42(9/ '- 5%'%% 3(,1(,- +-7- 0-5%)#(10% '/5& $5",/"2 /$2-'(1% 2* M%5*2#-
+-7(3(+5(2%2"5* (1H(,%2 1 0(935"02-6%= 1<$(0(2(E'(J 0('M%+/#-6%% -'-5%7-2(#-). 
K2(2 M%5*2# /,-5&"2 %7 -#+('- $5",/=;%" 3#%9"$%: H2O, O2, CO, CO2, N2, H2, CH4 
(% 3#(E%" /+5"1(,(#(,<) . 

8#% /$2-'(10" ,-''(+( M%5*2#- 0-E"$21( '/5"1(+( -#+('-  $2-'(1%2$& '" $2(5* 1-N'<9.  
 



2.7 Q.*803+)*/8+* 2,C8.R)*(+5  

2.7.1 B,C8.R)*(+* /+D(&.1(6; + 3*.*=(6; 8&-*.*=  

B'-5%7-2(# %9""2 #"5" 0('6"'2#-6%%, #"5"  $)(&, #"5" -02%1'(+( 3(,,%-3-7('- 
% -'-5(+(1<J 1<H(, . 
."5" 0('6"'2#-6%% &15&"2$& '(#9-5*'( 7-0#<2<9 #"5". !$"+( 9(N"2 )<2* /$2-'(15"'( 
,1- #"5" 0('6"'2#-6%%. C-$2#(J0- #"5" (3%$-'- 1 #-7,"5"  4.2 «C-$2#(J0- -'-5%7-2(#- ».  
."5" $)(& &15&"2$& '(#9-5*'( (20#<2<9. 8#% $)(" 1 #-)(2" -'-5%7-2(#- %5% 3#% 
1<05=E"'%% 3%2-'%& 0('2-02< #"5" 7-9<0-=2$&. 
."5" -02%1'(+( 3(, ,%-3-7('- &15&"2$& '(#9-5*'( (20#<2<9. 8#% -02%1-6%% 
$((21"2$21/=;"+( 3(, ,%-3-7('- 0('2-02< #"5" 7-9<0-=2$&.  
>);-& '-+#/70- '- #"5"J'<H 1<H(,-H '" ,(5N'- 3#"1<Q-2* 1 = 3#% $%5" 2(0- 250 &. 

:H"9- 3(,05=E"'%& #" 5"J'<H 0-)"5"J 3(0-7-'- '- 3#%1","''(9 '%N" #%$/'0". F-)"5* 
-'-5(+(1(+( 1<H(,- 3(,05=E-"2$& 0 05"99-9, ()(7'-E"''<9 «+» % « –». O-0$%9-5*'-& 
'-+#/70- '- 2(0(1(9 1<H(," 4…20 #=  $($2-15&"2 600 >#  3#% $%5" 2(0- 20 #= . 

 

2.7.2 B,C8.R)*(+* 8&-*.5 2+0&(+5  

F-)"5* 3%2-'%& 3(,05=E-"2$& 0 #-7`"9/, #-$3(5(N"''(9/ '- 7-,'"J 3-'"5% -'-5%7-2(#-.  

!CDOBCD@: >XWLBG@Z\C> D:8>Z\L>!BG\ FBX@Z\ : ADZ>_ LBL@OZ@CDW. 
.>L@GFB GBFA@ ?>ZACB X[G\ LBL@OZ@C>_!  
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3. H?B<>7  % I?S@:?  

8"#", 105=E"'%"9 -'-5%7-2(#-  '"()H(,%9( /)",%2*$&  1 $5",/=;"9:  
— -'-5%7-2(# /$2-'(15"' % '-,"N'( 7-0#"35"';  
— 5%'%% 2#-'$3(#2%#(10% 3#()< 3#(,/2< E%$2<9 $/H%9 -#+('(9; 
— 5%'%% 2#-'$3(#2%#(10% 3#()< 3(,05=E"'< 0 -'-5%7-2(#/; 
— 1<H(, -'-5%7-2(#- '" 7-)5(0%#(1-';  
— 3(,05=E"'%" 5%'%J 1<3(5'"'( 1 $((21"2$21%% $ /0-7-'%&9% #-7,"5- 2.2 «8(,1(, 
+-7(1»; 
— $%+'-5*'<"  % #"5"J'<" 0-)"5% % 0-)"5* 3%2-'%& 3(,05=E"'< 1 $((21"2$21%% 
$ /0-7-'%&9% #-7,"5- 2.7 «K5"02#%E"$0%" 3(,05=E"'%&». 

! 05=E%2* -'-5%7-2(# 05-1%Q"J, #-$3(5(N"''(J '- 7-,'"J 3-'"5% 3#%)(#-.  

C- ,%$35"" (2()#-7%2$& +5-1'(" 9"'=.  !%, ,%$35"& $ +5-1'<9 9"'= 3(0-7-' '- #%$/'0" 
'%N": 

 
?5& 3"#"05=E"'%& 1 #"N%9 (2()#-N"'%& #"7/5*2-2- %79"#"'%& '"()H(,%9( '-N-2* 
05-1%Q/ F4. ?%$35"J 3#%9"2 $5",/=;%J 1%,:  

 
?5& 1(71#-2- 0 +5-1'(9/ 9"'= '-N-2* 05-1%Q/ F4 ";" #-7.  
!"#H'&& $2#(E0- (Run mode) +(1(#%2 ( 2(9, E2( $"JE-$ '- ,%$35"" (2()#-N-"2$& %9"''( 
#"7/5*2-2 %79"#"'%J. 
!( 1 2(#(J $2#(E0" (Measure) (2()#-N-"2$& $(,"#N-'%" -7(2- 1 3#()", 1<#-N"''(" #$%-1. 

! 2#"2*"J $2#(E0" (2()#-N-"2$& #-$H(, +-7- E"#"7 %79"#%2"5*'/= &E"J0/ 1 #$/#,% 
(Sample flow) % ,%-3-7(' %79"#"'%& (Scale). (@$5% ,%-3-7(' %79"#"'%& 1<)%#-"2$& 
%( 1 -12(9-2%E"$0(9 #"N%9", ,5& "+( 1<)(#- '/N'( '-N-2* 05-1%Q% 1, 2 %5% 3 — ,5& 
1<)(#- ,%-3-7('- 0…1, 0…10 %5% 0…100 #$%-1 $((21"2$21"''(.)  

! 3($5",'"J $2#(E0" (System status) (2()#-N-"2$& $2-2/$ 3#%)(#-. OK (7'-E-"2, E2( 
3#%)(# #-)(2-"2 1 Q2-2'(9 #"N%9", Starting (7'-E-"2, E2( 3#%)(# 3#(+#"1-"2$&. (8#(+#"1 
9(N"2 ,5%2*$& ,( 45 9%'/2.)  
C(9%'-5*'<J #-$H(, +-7- E"#"7 -'-5%7-2(# $($2-15&"2 75 #$/#,%. .-$H(, 3(,,"#N%1-"2$& 
'-  7-,-''(9 /#(1'" -12(9-2%E"$0% 3#% 3(9(;% 1$2#("''(+( 3#"6%7%(''(+( 
#"+/5%#(1(E'(+( 05-3-'-.  Y-#-02"#%$2%0% 42(+( 05-3-'- 7-1%$&2 (2 "+( 2"93"#-2/#<, 
3(42(9/ 1 2"E"'%" '"3#(,(5N%2"5*'(+( 1#"9"' % (1…2 #,%) 3($5" 105=E"'%& -'-5%7-2(#- 
#-$H(, +-7- 9(N"2 )<2* '/5"1<9. 8($5" 3#(+#"1- 05-3-'- ,( #-)(E"J 2"93"#-2/#< #-$H(, 
$2-'"2 #-1'<9 7-,-''(9/.  



!CDO BCD@! ! :ZISB@, @:ZD CB !Y>? BCBZDLBG>.B C@ 8>B?@G:W RBL, 
:Z@?I@G I:GBC>!DG\ LCBS@CD@ .B:Y>?B 0 NCO. 8'/'9H , ! 8.>GD!C>O 
:ZISB@ !>LO>A@C 8@.@R.@! .@RIZD.>!>SC>R> FZB8BCB D @R> ![Y>? 
DL :G.>W.  
8($5" 2(+(, 0-0 3(0-7-'%& '- ,%$35"" $2-)%5%7%#(1-5%$*, $5",/"2 3#(1"$2% 0-5%)#(10/ 
($9. #-7,"5  4.3 «F-5%)#(10- -'-5%7-2(#- »).  
8($5" 3#(1","'%& 0-5%)#(10% '- ,%$35"" (2()#-N-"2$& $(,"#N-'%" -7(2- 1 3#()".  

C-$2#(J0- -' -5%7-2(#- 3(,#()'( (3%$-'-  1 +5-1" 4.  

! 3#(6"$$" #-)(2< #"0(9"',/"2$& 3"#%(,%E"$0% 3#(1"#&2* 7'-E"'%& ,%-+'($2%E"$0%H 
3-#-9"2#(1 % $5%E-2* %H $ #"7/5*2-2-9% 3#",<,/;%H 3#(1"#(0. 

8#% 1(7'%0'(1"'%% 1(3#($(1 ()#-;-J2"$* 0 2"H'%E"$ 0%9 $3"6%-5%$2-9 3($2-1;%0-. 
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4. $?>:I@T7? ?$?G%H?:@I ?  

4.1 %(0*3U*=/ &(&.+'&0,3&  

."7/5*2-2 %79"#"'%&, '-$2#("E'<" % ,%-+'($2%E"$0%" 3-#-9"2#< (2()#-N-=2$& 
'-  ,%$35"". ?5& 3"#"9";"'%& 3( $2#/02/#" 9"'= % 11(,- ,-''<H %$3(5*7/"2$& 
05-1%-2/#-. 

8#% 105=E"'%% -'-5%7-2(#- '- ,%$35"" (2()#-N-"2$& +5-1'(" 9"'=:  

 
8#% #-)(2" 3#%)(#- 1 #"N%9" (2()#-N"'%& #"7/5*2-2- %79"#"'%J ,%$35"J %9""2 
$5",/=;%J 1%,:  

 
!"#H'&& $2#(E0- (Run mode) +(1(#%2 ( 2(9, E2( $"JE-$ '- ,%$35"" (2()#-N-"2$& %9"''( 
#"7/5*2-2 %79"#"'%J. 
!( 12(#(J $2#(E0" (Measure) (2()#-N-"2$& $(,"#N-'%" -7(2- 1 3#()".  

! 2#"2*"J $2#(E0" (2()#-N-"2$& #-$H(, +-7- E"#"7 %79"#%2"5*'/= &E"J0/ 1 0/)%E"$0%H 
$-'2%9"2#-H (Sample flow) % ,%-3-7(' %79"#"'%& (Scale). (@$5% ,%-3-7(' %79"#"'%& 
1<)%#-"2$& %( 1 -12(9-2%E"$0(9 #"N%9", ,5& "+( 1<)(#- '/N'( '-N-2* 05-1%Q% 1, 2 %5% 
3 — ,5& 1<)(#- ,%-3-7('- 0…1, 0…10 %5% 0…100 #$%-1 $((21"2$21"''(.)  

! 3($5",'"J $2#(E0" (System status) (2()#-N-"2$& $2-2/$ 3#%)(#-. OK (7'-E-"2, E2( 
3#%)(# #-)(2-"2 1 Q2-2'(9 #"N%9", Starting (7'-E-" 2, E2( 3#%)(# 3#(+#"1-"2$&. (8#(+#"1 
9(N"2 ,5%2*$& ,( 45 9%'/2.)  
?5& 1<7(1- +5-1'(+( 9"'= '-N9%2" 05-1%Q/ F4.  (!( 1$"H 3/'02-H 9"'= 05-1%Q- F4 
%$3(5*7/"2$& ,5& 1(71#-2- '- 3#",<,/;%J /#(1"'*.)  
R5-1'(" 9"'= %9""2 2#% 3(,9"'=  — Configuration ('-$2#(J0-  -'-5%7-2(#-), Calibration 
(0-5%)#(10- -'-5%7-2(#-), Diagnostic ((2()#-N"'%" ,%-+'($2%E"$0%H 3-#-9"2#(1). 
?5& 1H(,- 1 $((21"2$21/=;"" 3(,9"'= '-N9%2" 05-1%Q/ F1, F2 %5% F3 $((21"2$21"''(. 
?5& 1(71#-2- 0 #"N%9/ ( 2()#-N"'%& #"7/5*2-2- %79"#"'%& '-N-2*  05-1%Q/ F4.   
8(9%9( 42%H 2#"H 3/'02(1 $/;"$21/"2 2-0 '-7<1-"9(" «$0#<2(" 3(,9"'=» , 2-0N" 
'-7<1-"9(" «3(,9"'= $%$2"9'<H 3"#"9"''<H» . K2( 3(,9"'= 3(71(5&"2 %79"'&2* 
7'-E"'%& 3-#-9"2#(1, /$2-'(15"''<" '- 7-1(,".  >3%$-'%" $9. 1 #-7,"5"  4.8 «:0#<2(" 
3(,9"'= »).  



4.2 $&/03,=8& &(&.+'&0,3&  

?5& '-$2#(J0% -'-5%7-2(#- 1(J,%2" 1 9"'= % 1<)"#%2" 3(,3/'02 Configuration (,5& 42(+( 
'-N9%2" 05-1%Q/ F1, '-H(,&$* 1 +5-1'(9 9"'=).  C- ,%$35"" (2()#-7%2$& $5",/=;"":  

 
8-#-9"2#  Automatic raging 3(71(5&"2 7-,-2* #"N%9 3"#"05=E"'%& 9"N,/ ,%-3-7('-9%. 
(B'-5%7-2(# 9(N"2 #-)(2-2* 1 2#"H ,%-3-7('-H: 0…1, 0…10 % 0…100 #$%-1.) @$5% 
7'-E"'%"9 42(+( 3-#-9"2#- &15&"2$& «Yes», 2( -'-5%7-2(# )/,"2 -12(9-2%E"$0% 1<)%#-2* 
'/N'<J ,%-3- 7('.  ?5& %79"'"'%& 7'-E"'%& '-N%9-2* 05-1%Q/ F1. 
8-#-9"2# Sample flow set point 3(71(5&"2 /$2-'(1%2* #-$H(, +-7- E"#"7 %79"#%2"5*'/= 
&E"J0/ (#-$H(, 1<#-N-"2$& 1 0/)%E"$0%H $-'2%9"2#-H). 8#($2( 11",%2" 2#")/"9<J #-$H(, 
(1 ,%-3-7('" 0…200 #$/#,%) % '-N9%2" 05-1%Q/ E. 

8-#-9"2# Analog output 3(71(5&"2 '-$2#(%2* 1<H(, 4…20 #= . @$5% 7'-E"'%"9 42(+( 
3-#-9"2#- &15&"2$& «Hold», 2( 3#% 3"#"H(," -'-5%7-2(#-, '-3#%9"#, 1 #"N%9 0-5%)#(10%, 
'-  2(0(1(9 1<H(," $(H#-'&"2$& 7'-E"'%" $%5< 2(0-, $((21"2$21/=;"" #"7/5*2-2/ 
3($5",'"+( %79"#"'%&. K2( /,()'( 3#% %'2"+#-6%% 3#%)(#- $ $%$2"9-9% /3#-15"'%&. @$5% 
7'-E"'%"9 42(+( 3-#-9"2#- &15&"2$& «Track», 2( 7'-E"'%" $%5< 2(0- '" $(H#-'&"2$& (3#% 
42(9 1(79(N"' 1<H(, $%+'-5- 7- 3#","5< 4…20 #= ). ?5& 1<)(#- 7'-E"'%& 3-#-9"2#- 
Analog output '-N%9-J2" 05-1%Q/ F2. 
?5& '-$2#(J0% $($2(&'%& 2(0(1(+( 1<H(,- 3#% 1(7'%0'(1"'%% $)(& 1 #-)(2" '-N9%2" 
05-1%Q/ F3. C- ,%$35"" (2()#-7%2$& $5",/=;"":  

 
!(79(N'< $5",/=;%" $($2( &'%&: «Low» (7'-E"'%" $%5< 2(0- )/,"2 $($2-15&2* 9"'"" 
4 #= ), «High» (7'-E"'%" $%5< 2(0- )/,"2 $($2-15&2* )(5"" 20 #= ), «Off» (,-''<" 3#-1%5- 
'"  3#%9"'&=2$&). ?5& 1<)(#- '-N%9-J2" 05-1%Q/ F1. ?5& 1(71#-2- 0 3#",<,/;"J 
$2#-'%6" '-N9%2" 05-1%Q/ F4. (@$5% 7-2"9 2#")/"2$& 1(71#-2 0 +5-1'(9/ 9"'= %5% 
0 #"N%9/ (2()#-N"'%& #"7/5*2-2- %79"#"'%J, '-N-2*  05-1%Q/ F4 (,%' %5% ,1- #-7- 
$((21"2$21"''(.)  
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@$5% -'-5%7-2(# /0(935"02(1-' #"5" 0('6"'2#-6%%, '- ,%$35"", %7()#-N"''(9 
'-  3#",<,/;"9 #%$/'0", ,()-1&2$& ,1" $2#(0%:  

 
?5& '-$2#(J0% 3"#1(+( #"5" '-N-2* 05-1%Q/ F1. ?%$35"J 3#%9"2 1%,, %7()#-N"''<J 
'-  $5",/=;"9 #%$/'0":  

 
8($5" $5(1- Actual /0-7-'- 2"0/;-& /$2-10- #"5". ?5& 7-,-'%& ' (1(J /$2-10% 11"$2% 
$ 05-1%-2/#< N"5-"9(" 7'-E"'%" % '-N-2* 05-1%Q/ E.  
?5& '-$2#(J0% 12(#(+( #"5" '-N-2* 05-1%Q/ F3 % 1<3(5'%2* -'-5(+%E'<" ,"J$21%&. ?5& 
1<H(,- 1 +5-1'(" 9"'= '-N-2* 05-1%Q/ F4, ,5& 1<H(,- 0 #"N%9/ (2()#-N"'%& #"7/5*2-2- 
%79"#"'%& '-N-2* 05-1%Q/ F4 ,1-N,<.  

8#%9"E-'%": +%$2"#"7%$ #"5" $($2-15&"2 0,1 #$%-1. 



4.3 7&.+-3,98& &(&.+'&0,3&  

?5& 0-5%)#(10% '/5& $5",/"2 1<)%#-2* $9"$*, 1 0(2(#(J $(,"#N%2$& 20 % 
(2 9-0$%9-5*'(J 0('6"'2#-6%%, 0(2(#/= 2#")/"2$& (3#","5%2* 3#% 3(9(;% ,-''(+( 
-'-5%7-2(#-. ?5& 0-5%)#(10% Q0-5< 5/EQ" 1$"+( 3(,H(,%2 $9"$*, $(,"#N-;-& 80 …95 % 
(2 9-0 $%9-5*'( (3#","5&"9(J 0('6"'2#-6%%. C-3#%9"#, "$5% 3#",3(5-+-"2$& %79"#&2* 
$(,"#N-'%" -7(2- 1 ,%-3-7('" 0…100 #$%-1, 5/EQ" 1$"+( %$3(5*7(1-2* $9"$%, $(,"#N-;%" 
20 % 80 #$%-1 -7(2- 1 -#+('".  

?5& 0-5%)#(10% 3(,,%-3-7('- 0…1  #$%-1 (,($2/3"' 2(5*0( ,5& 1<$(0(2 (E'(J 
0('M%+/#-6%%) %$3(5*7(1-2* M%5*2#-+-7(3(+5(2%2"5* (1H(,%2 1 0(935"02-6%=). C/5"1(J 
-#+(' '"()H(,%9( 3#(3/$2%2* E"#"7 42(2 M%5*2#, E2()< 3(5'($2*= /,-5%2* 1$" 3#%9"$% 
%7 -#+('-  ($9. 2-0N" #-7,"5 2.6) . 

?5& 0-5%)#(10% -'-5%7-2(#- 1(J 2% 1 9"'= % 1<)#-2* 3(,3/'02 Calibration (,5& 42(+( 
'-N9 -2* 05-1%Q/ F2, '-H(,&$* 1 +5-1'(9 9"'=).  C- ,%$35"" (2()#-7%2$& $5",/=;"":  

 
?5& 0-5%)#(10% '/5& '-N-2* 05-1%Q/ F1, ,5& 0-5%)#(10% Q0-5< 05-1%Q/ F2. ?%$35"J 
3#%9"2 $5",/=;%J 1%,  (3"#1<J #%$/'(0 $((21"2$21/"2 0-5%)#(10" '/5&, 12(#(J — 
Q0-5<): 

 
 

 
!1" $2% $(,"#N-'%" -7(2- 1 0-5%)#(1(E'(J $9"$% % '-N-2* 05-1%Q/ E. @$5% 7'-E"'%" 
11","'( 1 3#-1%5*'(9 M(#9-2", ('( (2()#-7%2$& 1 3(5" Actual value.  @$5% 3( 0-0%9-5%)( 
3#%E%'-9 7'-E"'%" 11","'( '"0(##"02'(, 3(5" Input value (E%$2 %2$& % )/,"2 '"()H(,%9( 
11"$2% 7'-E"'%" ";" #-7.  

@$5% 1 3#(6"$$" 11(,- 7'-E"'%& ,(3/;"'- (Q%)0-, '/N'( '-N-2* @ % 11"$2% 3#-1%5*'(" 
7'-E"'%".  
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8($5" 11(,- 7'-E"'%J, $((21"2$21/=;%H $(,"#N-'%= -7(2- 1 0 -5%)#(1(E'<H $9"$&H, 
'-N -2* F3 ,5& 3"#"H(,- '"3($#",$21"''( 0 0-5%)#(10". C- ,%$35"" (2()#-7%2$& 
$5",/=;"":  

 
@$5% 3#%)(# 0-5%)#/"2$& 3"#1<J #-7 (%5% /$2-'(15"' '(1<J )-55(' $  0-5%)#(1(E'(J $9"$*=), 7'-E"'%" 
1 3(5" Measure '" 3#",$2-15&"2 %'2"#"$-, ('( 9(N"2 )< 2* '/5"1<9 %5% ,-N" 1< H(,%2* 7- 3#","5< 100 #$%-1. 
! 5=)(9 $5/E-", 2(2 M-02, E2( ,-''(" 7'-E"'%" $/;"$21"''( #-$H(,%2$& $  3-$3(#2(9 3(1"#(E'(J $9"$%, 
'"  ,(5N"' 1($3#%'%9-2*$& 0-0 3#%7'-0 '"0(##"02'(J #-)(2< -'-5%7-2(#-.  

I)",%2 *$&, E2( )-55(' $ 0-5%)#(1(E'(J $9"$*= 3(,05=E"' 0 - '-5%7-2(#/, 1$" 45"9"'2< 
+-7(1(+( 2#-02- 3#(,/2< % 2.3. ($9. +5-1/ 2 «I$2-'(10- »). 
8(,- 2* 0-5%)#(1(E'/= $9"$* 1 -'-5%7-2(# % 1<N,-2*  '" 9"'"" 10 9%'/2.  

8($5" 42(+( /0- 7-2*, 0-0-& %9"''( $9"$* 3($2/3-"2 1 -'-5%7-2(# — "$5% 42( +-7 
0-5%)#(10% '/5&, '-N -2* F1, 1 3#(2%1'(9 $5/E-" F2.  

!(79(N'(, -'-5%7-2(# 1<,-$2 7-3#($ #-7#"Q"'%& 3"#"0-5%)#(10% Q0-5< %5% '/5&. 
!<)#-2*  Yes. 8($5" 42(+( '- ,%$35"" 1 2"E"'%" 5 $"0/', )/,"2 ( 2()#-N-2*$& '-,3%$* 
Please wait, 3($5" E"+( ,%$35"J 3#%9"2 1%,, %7()#-N"''<J '- 3#",<,/;"9 #%$/'0".  
."0(9"',/"2$& $'-E-5- 3#(1(,%2* 0-5%)#(10/ '/5&, 7-2"9 0-5%)#(10/ Q0-5<, - 3($5" 
42(+( /)",%2*$&, E2( 0-5%)#(10- '/5& '" $9"$2%5-$* (2( "$2*, $(3($2-1%2* 7'-E"'%", 
/0-7- ''(" 1 3-$3(#2"  +-7(1(J $9"$% $( 7'-E"'%"9 3(5& Measure). 
: (1#"9"''-& 2"H'%0- % 2"H'(5(+%& #-7,"5"'%& 1(7,/H- 3(71(5&"2 3(5/E-2* '- 1<H(," !.I  -#+(' 
$ $(,"#N-'%"9 -7(2- '" 1<Q" 1 #$%-1. :5(N'( '-J2% 0-5%)#(1(E'<" +-7(1< " $9"$% $ $(,"#N-'%"9 -7(2- 
0,2 % 0,8 #$%-1 $((21"2$21"''(.  

>,'-0(, 0('$2#/02%1'<" ($()"''($2% 3(71(5&=2 0-5%)#(1-2* '/5* -'-5%7-2(#- E%$2<9 -#+('(9, - Q0-5/ — 
-#+('(9 $ $(,"#N-'%"9 -7(2-  100 #$%-1. 8#% /$5(1%%, E2( ,5& 0-5%)#(10% '/5& %$3(5*7/"2$& ,"J$21%2"5*'( 
-,")I;  -#+(' (2( "$2*, '" $(,"#N-;%J  -7(2- 1 3#%'6%3"), 2(E'($2* %79"#"'%J 1 ,%-3-7('" 0…1 #$%-1 
'"  $'%N-"2$&. 

>E"1%,'(, E2( 3#%()#"$2% )-55(' $ -)$(5=2'( (E%;"''<9 (2 -7(2- -#+('(9 '"1(79(N'(. 8(42(9/ 
1 0(935"02-6%= 1<$(0(2(E'(J 0('M%+/#-6%% 105=Ea' M%5*2#-+-7(3(+5(2%2"5* ($9. 2-0N" #-7,"5  2.6 
«>E%$20- +-7- 0-5%)#(10% '/5&»). 

4.4 @0,-3&O*(+* C+&D(,/0+)*/8+; 2&3&4*03,9  

?5& (2()#-N"'%& ,%-+'($2%E"$0%H 3-#-9"2#(1 1(J2% 1 9"'= % 1<) #-2* 3(,3/'02 
Diagnostic (,5& 42(+( '-N -2* 05-1%Q/ F3, '-H(,&$* 1 +5-1'(9 9"'=).  ?%$35"J 3#%9"2 
$5",/=;%J 1%,:  

 
L'-E"'%& 3-#-9"2#(1 cell counts % flow counts 9(+/2 )<2* 3(5"7'<9% 3#% 3(%$0" 2"E"J 
($9. #-7,"5  2.4 «8(%$0 2"E"J»). 



?5& 3#($9(2#- %'M(#9-6%% ( $)(&H 1 #-)(2" -'-5%7-2(#- % %'<H '"Q2-2'<H $%2/-6%&H 
'-N -2* 05-1%Q/ F2. ?%$35"J 3#% 42(9 3#%9"2 $5",/=;%J 1%,: 

 
!$"+( 1 N/#'-5" 9(+/2 H#-'%2*$& 25 7-3%$"J.  ?5& 3#(5%$2<1-'%& $2#-'%6 %$3(5*7(1-2*  
05-1%Q% F1 % F2. 
! 0-N,(J $2#(E0" /0-7<1-"2$& ,-2- % 1#"9& M%0$-6%% $)(& (%5% "+( /$2#-'"'%&, 1 42(9 
$5/E-" 3($5" (3%$-'%& $)(& (2()#-N-=2$& )/01< OK). C-3#%9"#, '- 3#%1","''(9 1<Q" 
#%$/'0" 3(0-7-'(, E2( $)(J 3#(%7(Q"5 1 9:34, - 1 10:23 $)(J )<5 /$2#-'"'.  

C%N" 3"#"E%$5"'< 1(79(N'<" $)(%  % $($2(&'%& -'-5%7-2(#- % %H (3%$-'%": 
LOW FLOW — #-$H(, +-7- E"#"7 %79"#%2"5*'/= &E"J0/ '%N" 10 #$/#,%. 
PLASMA OFF — 35-79- 3(+-$5- (35-79- +-$'"2 -12(9-2%E"$0%, "$5% #-$H(, +-7- '%N" 
10 #$/#,% '-)5=,-"2$& 1 2"E"'%" 30 "). 
STARTING — 3(3<20- 7-N"E* 35-79/.  
WAITING — ( N%,-'%" (-'-5%7-2(# 3"#"H(,%2 1 42( $($2(&'%" E"#"7 1 9%'/2/ 3($5" 2(+(, 
0-0 35-79- 3(+-$5- % ($2-"2$& 1 '"9 0-0 9%'%9/9 2 9%'/2<).  
OVER SCALE — $(,"#N-'%" -7(2- 1 3#()" 1<Q" 1"#H'"+( 3#","5- Q0-5<.  
UNDER SCALE — $(,"#N-'%" -7(2- 1 3#()" '%N" '/5& ('"3#-1%5*'-& 0-5%)#(10-).  
ALARM 1— #"5" 1 -02%1'( ($(,"#N-'%" -7(2- 1 3#()" 1<Q" 7-,-''(+(  /#(1'&).  
ALARM 2— #"5" 2 -02%1'( (2( N" $-9(")  
AUTCAL FAIL — $)(J 1 3#(6"$$" -12(0-5%)#(10%. 

?5& 1(71#-2- 0 3#",<,/;"J $2 #-'%6" (0 '-E-5/ 3(,9"'= Diagnostic) '-N-2*  05-1%Q/ F4. 
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4.5 #+&D(,/0+8& 0,8,9,D, 96;,C&  

K2- ,%-+'($2%0- 3(5"7'-, "$5% 2#")/"2$& %'2"+#%#(1-2* 3#%)(# 1 $%$2"9/ /3#-15"'%&. 
C-H(,&$* '- 3"#1(J $2#-'%6" 3(,9"'= (2()#-N"'%& ,%-+'($2%E"$0%H 3-#-9"2#(1, '-N-2*  
F2. C- ,%$35"" (2()#-7%2$& $5",/=;"":  

 
C-N-2*  F2 ";" #-7, ,%$35"J 3#%9"2 2-0(J 1%,: 

 
!1"$2% 6"5(" E%$5( (2 0 ,( 100 (0 $((21"2$21/"2 $%5" 2(0- 4 #= , 100 — $%5" 2(0- 20 #= ). 

4.6 B&3&4*036 Ethernet 

B'-5%7-2(# 9(N"2 )<2* 3(,05=E"' 0 $"2% Ethernet. :()$21"''( +(1(#&,  1(79(N'- 
'-$2#(J0- -'-5%7-2(#- % 3#($9(2# "+( ,%$35"& 1 1")-)#-/7"# ".  
?5& 3#($9(2#- 3-#-9"2#(1 ,1-N,< '-N-2*  F2, '-H(,&$* '- 3"#1(J $2#-'%6" 3(,9"'= 
Diagnostic (%5% (,%' #-7, '-H(,&$* 1 3/'02" ,%-+'($2%0% 2(0(1(+( 1<H(,-, (3%$-''(+( 
1 #-7,"5"  4.5 1<Q"). C- ,%$35"" (2()#-7%2$& $5",/=;"":  

 
D79"'"'%" 42%H 3-#-9"2#(1 (0#(9" MAC--,#"$-) (3%$-'( 1 #-7,"5"  4.8 «:0#<2(" 
3(,9"'= ».  

4.7 B3,/4,03 /*3+=(,D, (,4*3&  

C-H(,&$* '- 3"#1(J $2#-'%6" 3(,9"'= Diagnostic '-N9%2" 05-1%Q/ F3 2#% #-7-. ?%$35"J 
3#%9"2 $5",/=;%J 1%,:  

 



4.8 >8360,* 2,C4*(R (2,C4*(R /+/0*4(6; 2*3*4*((6;)  

:5",/"2 3('%9-2*, E2( (2 7'-E"'%J 3"#"9"''<H, ,($2/3 0 0(2(#<9 ($/;"$215&"2$& E"#"7  
$0#<2(" 3(,9"'= (%'<9% $5(1-9% — 0 ",")(#%I#  3"#"9"''<9), 7-1%$%2 #-)(2- 
-'-5%7-2(#-, 3(42(9/ 3(5*7(1-2*$& $0#<2<9 3(,9"'= '/N'( 3(5*7(1-2*$& 2(5*0( 
1 $5/E-" 0#-J'"J '"()H(,%9($2%. ."0(9"',/"2$& 3#",1-#%2"5*'( 3#(0('$/5*2%#(1-2*$& 
$ 2"H'%E"$0%9% $3"6%-5%$2-9% 3($2-1;%0- (0('2-02'<" ,-''<" /0-7-'< 1 +5-1"  7). 
?5& 1H(,- 1 $0#<2(" 3(,9"'= '"()H(,%9(, '-H(,&$* 1 +5-1'(9 9"'=, '-N-2* 
3($5",(1-2"5*'( 05-1%Q% 1, 2, 3, E.  
!(79(N'( %79"'"'%" $5",/=;%H $%$2"9'<H 3"#"9"''<H:  

Starting count (83+0*3+= 2,CO+D& 2.&'46)  

K2(2 3-#-9"2#(9 M-02%E"$0% &15&"2$& 3(#(+(1<9 7'-E"'%"9 E%$5- %93/5*$(1, 
3($2/3-=;%H '- M(2(,"2"02(# 1 #"N%9" 3(,N%+- 35-79<. 8( ,($2%N"'%% 42(+( 7'-E"'%& 
%'2"'$%1'($2* #-)(2< +"'"#-2(#- 35-79< $'%N-"2$& % -'-5%7-2(# 3"#"H(,%2 
1 '(#9-5*'<J #"N%9 #-)(2<.  
!(79(N'<9% 7'-E"'%&9% 3-#-9"2#- Starting count &15&=2$& 6"5<" E%$5- %7 ,%-3-7('- 
0…16777215. 
D79"'"'%" 42(+( 3-#-9"2#- 9(N"2 3('-,()%2*$&, "$5% 3#%)(# E-$2( 3"#"05=E-"2$& 
%7 '(#9-5*'(+( #"N%9 - #-)(2< 1 #"N%9 3(,N%+- 35-79< % ()#-2'(.  
8#% '-$2#(J0" 3(#(+(1(+( 7'-E"'%& ,%$35"J %9""2 $5",/=;%J 1%,:  

 
?5& 3"#"H(,- 0 $5",/=;"J 3"#"9"''(J '-N-2* F3.  
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:*42*3&0A3(6* 8,VUU+P+*(06 offset + gain 

K2% 3"#"9"''<" %$3(5*7/=2$& 3#(+#-99'<9 ()"$3"E"'%"9 -'-5%7-2(#- ,5& 
9%'%9%7-6%% ,#"JM- 3(0-7-'%J. L'-E"'%& 42%H 3"#"9"''<H (3#","5&=2$& 
3#(%71(,%2"5"9 40$3"#%9"'2-5*'<9 3/2"9 % %',%1%,/-5*'< ,5& 0-N,(+( 3#%)(#-. 
C"  $5",/"2 %79"'&2* 7'-E"'%& 42%H 3"#"9"''<H )"7 0#-J'"J '- 2( '"()H(,%9($2%. @$5% 
1$" N" $/;"$21/=2 3(,(7#"'%&, E2( '"0(##"02'- & #-)(2- -'-5%7-2(#- $1&7-'- 
$( 7'-E"'%&9% 42%H 3-#-9"2#(1, $5",/"2 ()#-2%2*$& 0 2"H'%E"$0%9 $3"6%-5%$2-9 
3($2-1;%0- % 3(5/E%2* ,"2-5*'<" %'$2#/06%% 0 ,-5*'"JQ%9 ,"J$21%&9. 
L'-E"'%&9% 42%H 3"#"9"''<H 9(+/2 &15&2*$& E%$5- %7 ,%-3-7('- 0…2 (#-7#"Q"'%" 0.001). 

!%,< ,%$35"& 3#% '-$2#(J0" 42%H 3-#-9"2#(1 3(0-7-'< '%N": 

 

 

:*8AN+* C&0& + 93*45 

!#"9& 11(,%2$& 1 M(#9-2" SS:OO:::. ?-2- 11(,%2$& 1 M(#9-2" RR/OO/??. !%, ,%$35"& 
3(0-7-' '%N":  

 
?5& /$2-'(10% '(1<H 7'-E"'%J '"()H(,%9( 11(,%2* 3( ,1" 6%M#< % '-N%9-2* 05-1 %Q/ E. 
C-3#%9"#, 3($5",(1-2"5*'($2* '-N-2%& 05-1%Q ,5& /$2-'(10% 27 %='& 2005 +(,- 
% /$2-'(10% 1#"9"'% 15:46bc 1<+5&,%2 2-0: 1, 5, E, 4, 6, E, 2, 3, E, 0, 5, E, 0, 6, E, 2, 7, E. 
?%$35"J 3#% 42(9 3#%9"2 $5",/=;%J 1%,: 

 



?5& 3#%'&2%& '(1<H 7'-E"'%J '-N-2* 05-1%Q/ F3. C- ,%$35"" (2()#-7%2$& $5",/=;"":  

 

7,VUU+P+*(0 A/+.*(+5  

D79"'"'%" 0(4MM%6%"'2- /$%5"'%& 9(N"2 3('-,()%2*$& 1 2"H $5/E-&H, 0(+,- '"%79"''(" 
$(,"#N-'%" -7(2- 1 3#()" 3#%1(,%2 0 7-'%N"''<9 3(0-7-'%&9 -'-5%7-2(#- (3#% /$5(1%%, 
E2( 3#(1","'- 0-5%)# (10- 3#%)(#-).  
L'-E"'%"9 42(J 3"#"9"''(J 9(N"2 &15&2*$& E%$5( %7 ,%-3-7('" 2…1000 (#-7#"Q"'%" 
0,01). 
?%$35"J %9""2 $5",/=;%J 1%,:  

 

B%#-2,/0,5((6* (2,/0,5((6* &.D,3+04& A23&9.*(+5)  

?%$35"J %9""2 $5",/=;%J 1%,:  

 
?5& 1<)(#- 3($2(&''(J '-N9%2" $((21"2$21/=;/= 05-1%Q/.  

W.&D -.,8+3,98+ 96-,3& C+&2&',(&  

@$5% 7'-E"'%"9 ,-''(J 3"#"9"''(J &15&"2$& OFF, 3(5*7(1-2"5* 9(N"2 1 <)%#-2* 
3(,,%-3-7('< %79"#"'%&; 2-0N" -'-5%7-2(# )/,"2 -12(9-2%E"$0% 9"'&2* 3(,,%-3-7('< 
1 7-1%$%9($2% (2 %79"#"''(+( 7'-E"'%&. @$5% 7'-E"'%" 42(J 3"#"9"''(J #-1'( ON, 2-0-& 
1(79(N'($2* 7-)5(0%#(1-'-.  

?%$35"J %9""2 $5",/=;%J 1%,:  
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B&3&4*036 Ethernet 

?-''<J 3/'02 9"'= %9""2 '"$0(5*0( $2#-'%6. 8"#1-& $2#-'%6- %9""2 $5",/=;%J 1%,:  

 
C-N-2%"9 05-1%Q% F1 ()"$3"E%1-"2$& 1(79(N'($2* %$3(5*7(1-'%& 3#(2(0(5- Ethenet %5% 
(2$/2$21%" 2-0(J 1(79(N'($2%. 

C-N-2%" 05-1%Q% F2 3"#"05=E-"2 ,%$35"J 1 #"N%9 /$2-'(10% 3-#(5&. 8-#(5"9 
3(  /9(5E-'%= &15&"2$& KONTROL. ?5& %79"'"'%& 3-#(5& %$3(5*7/=2$& 05-1%Q% F1 (,5& 
%79"'"'%& 7'-E"'%& 2"0/;"+( #-7#&,- 1 '-3#-15"'%% 0d9dAdZ) % F2 (,5& %79"'"'%& 
1 ()#-2'(9 3(#&,0"). ?5& 3"#"H(,- 0 $5",/=;"9/ #-7#&,/ %$3(5*7/"2$& 05-1%Q- E. 
O-0$%9-5*'(" 0(5%E"$21( 7'-0(1 1 3-#(5" — 12. ?5& 3#%'&2%& 3-#(5& '-N-2* 05-1%Q/ 
F4. 

!%, ,%$35"& 3(0-7-' '%N":  

 

?5& '-$2#(J0% 3-#-9"2#(1 $(",%'"'%& '"()H(,%9( '-N-2* 05-1%Q/ F3, '-H(,&$* 
'-  $2#-'%6" $ 7-+(5(10(9 Ethernet configuration 1 ($9. 1<Q"). ?%$35"J 3#%9"2 $5",/=;%J 
1%,: 

 
F5-1%Q- F1 %$3(5*7/"2$& ,5& #-7#"Q"'%& %5% 7-3#"2- %$3(5*7(1-'%& 3#(2(0(5- DHCP. 
?5& 11(,- IP --,#"$(1 '"()H(,%9( '-N-2* 05-1%Q/ F3. ?%$35"J 3#%9"2 $5",/=;%J 1%,:  

 
?5& 11(,- IP --,#"$- '-N-2* F1, ,5& 11(,- 9-$0% '-N-2* F2, ,5& 11(,- -,#"$- Q5=7- 
'-N-2* F3.  



B,/0,5((&5 A/3*C(*(+5  

L'-E"'%" ,-''(+( 3-#-9"2#- %$3(5*7/"2$ & 3#% #-$E"2" $0(5*7&;"+( $#",'"+( 7'-E"'%&. 
F 3#%9"#/, "$5% 7'-E"'%"9 ,-''(+( 3-#-9"2#- &15&"2$& 5, #"7/5*2-2 %79"#"'%J 
1<E%$5&"2$& 0-0 (p1+p2+p3+p4+p5)/5, +," p5 — 3($5",'"" %79"#"''("  7'-E"'%", p 1…p4 — 
#"7/5*2-2< 3#",<,/;%H E"2<#"H %79"#"'%J.  

L'-E"'%"9 ,-''(+( 3-#-9"2#- &15&"2$& 6"5(" E%$5( %7 ,%-3-7('- 1…25. S"9 1<Q" 
7'-E"'%" ,-''(+( 3-#-9"2#-, 2"9 )(5"" %'"#2'<9% &15&=2$& 3(0-7-'%&.  

?%$35"J %9""2 $5",/=;%J 1%,:  

 

7&.+-3,9,)(6* 2&3&4*036  

?-''<J 3(,3/'02 &15&"2$& %$05=E%2"5*'( $3#-1(E'<9 % 3(71(5&"2 3#($ 9(2#"2* 
7'-E"'%& 0-5%)#(1(E'<H 3-#-9"2#(1, 1<E%$5"''<" 1( 1#"9& 3($5",'"+( 6%05- 
0-5%)#(10% 3#%)(#-. 

?%$35"J %9""2 $5",/=;%J 1%,:  
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5. !"S -%$:"IW"T>  

B'-5%7-2(#(9 9(N'( /3#-15&2* 3#% 3(9(;% 3(,05=E"''(+( 0 %'2"#'"2/ (%5% 5(0-5*'(J 
$"2%) 0(93*=2"#- (3#% '-5%E%% $((21"2$21/=;"+( 3(#2- 1 0('0#"2'(9 3#%)(#").  

?5& 3(,05=E"'%& %$3(5*7/"2$& $2-',-#2'-& 1%2-& 3-#- $ #-7`"9(9 RJ45. >,%' #-7`"9 
3(,05=E-"2$& 0 -'-5%7-2(#/, ,#/+(J — 0 #(/2"#/ %5% H-)/. 

!CDOBCD@: G@>.@GDS@:FD ?>:GI8 F BCBZDLBG>.I O>AC> 8>ZISDG\ 
:  Z]X >R> 8>?FZ]S@CC>R> F DCG@.C@GI F>O8\]G@.B. ?ZW KG>R> 
C@>XY>?DO> LCBG\ IP -B?.@: BCBZDLBG>.B. !> DLX@ABCD@ 
C@:BCFTD>CD.>!BCC>R> ?>:GI8B F 8.DX>.I :Z@?I@G CB:G.>DG\ 
.>IG@. GBFDO >X.BL>O, SG>X[ IP -B?.@: BCBZDLBG>.B XZ>FD.>!BZ:W.  

?5& 3(,05=E"'%& -'-5%7-2(#- 0 0( 93*=2"#/ 1<3(5'%2* $5",/=;%" ,"J$21%& 
(#"0(9"',/"2$& 3#",1-#%2"5*'( 3#(0('$/5*2%#(1-2*$& $ IT -$3"6%-5%$2-9% 3#",3#%&2%&, 
'- 0(2(#(9 40$35/-2%#/"2$& -'-5%7-2(#):  

— L-,-2* IP--,#"$ -'-5%7-2(#-  ($9. #-7,"5 4.8 «:0#<2(" 3(, 9"'= »). 
— @$5% $"2* 3(,,"#N%1-"2 3#(2(0(5 DHCP, '"()H(,%9( -02%1%#(1-2* 42(2 3#(2(0(5 
1 3(,9"'= $%$2"9'<H 3"#"9"''<H ($9. #-7,"5 4.8 «:0#<2(" 3(, 9"'= ») % 3"#"7-+#/7%2* 
-'-5%7-2(# " +).$P-(%%I# "()(4I# .03($(# . L-2"9 $5",/"2 1<05=E%2* -'-5%7-2(#, 
3(,05=E%2* $"2"1(J 0-)"5* % 105=E%2* -'-5%7-2(# 1'(1*. 
— @$5% $"2* '" 3(,,"#N%1-"2 3#(2(0(5 DHCP, '"()H(,%9 ( 7-,-2* IP --,#"$, 9-$0/ % -,#"$ 
Q5=7- 1#/E'/= ($9. #-7,"5 4.8 «:0#<2(" 3(, 9"'= »). 8($5" 2(+(, 0-0 42% 3-#-9"2#< 
/$2-'(15"'<, '"()H(,%9( 3"#"7-+#/7%2* -'-5%7-2(#.  

— : 2( E0% 7#"'%& -#H%2"02/#< $"2% -'-5%7-2(# &15&"2$& $"#1"#(9. 8#% '"()H(,%9($2% 
,($2/3- 0 -'-5%7-2(#/ E"#"7 %'2"#'"2 $5",/"2 '-$2#(%2* #(/2"# 2-0%9 ()#-7(9, E2()< 
3(#2 3076 )<5 (20#<2<9. 8#% '"()H(,%9($2% ()#-2%2*$& 0 IT-$3"6%-5%$2-9. 
— L-3/$2%2* )#-/7"# % 11"$2% 1 -,#"$'(J $2#(0" http:// % IP--,#"$ -'-5%7-2(#- ('-3#%9"#, 
http://192.168.0.43). ?-5*'"JQ%" ,"J$21%& 7-1%$&2 (2 '-$2#("0 $"2%, )#-/7"#- % 2.3. 
!(79(N'(, )#-/7"# 7-3#($%2 #-7#"Q"'%" '- ,-5*'"JQ%" ,"J$21%&.  

— !1"$2% 3-#(5* ($9. #-7,"5 4.8 «:0#<2(" 3(, 9"'= ») % '-N-2* OK (%5% Enter 
'-  05-1%-2/#"). K0#-' 3#%9"2 1%,, 3(0-7-''<J '- $5",/=;"J $2#-'%6" . P-02%E"$0%, 
)#-/7"# ,/)5%#/"2 $(,"#N%9(" ,%$35"& -'-5%7-2(#-.  

8#% 1(7'%0'(1"'%% 1(3#($(1 ()#-;-J2"$* 0 IT -$3"6%-5%$2-9 3#",3#%&2%&, 
40$35/-2%#/=;"+( -'-5%7-2(# %5% 0 2"H'%E"$0%9 $3"6%-5%$2-9 3($2-1;%0-. 



 
!%, 9('%2(#- 8F 3#% 3(,05=E"''(9 -'-5%7-2(#" . 
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6. :"F$%X">7@" @S>G<J%! ?$%"  

6.1 I*DA.53(,* ,-/.AO+9&(+*  

8#%)(# '" 2#")/"2 %'(+( ()$5/N%1-'%&, 0#(9" 3"#%(,%E"$0(J 0-5%)#(10% % 7-9"'< 
1H(,'(+( M%5*2#-.  
S-$2(2- 0-5%)#(10% 7-1%$%2 (2 /$5(1%J 40$35/-2-6%%. F-0 3#-1%5( (3#% #-)(2" $ E%$2<9% 
+-7-9% % 3#-1%5*'(J $%$2"9(J 3(,+(2(10% 3#()<), ,($2-2(E'( 0-5%)#(1-2* -' -5%7-2(# 
(,%' #-7 1 ,1" '","5%.  8( 9"#" '-0(35"'%& $2-2%$2%0% %'2"#1-5 9(N"2 )<2* /1"5%E"'. 

S-$2(2- 7-9"'< M%5*2#- 2-0N" 7-1%$%2 (2 /$5(1%J 40$35/-2-6%%. ! )(5*Q%'$21" $5/E-"1 
,($2-2(E'( 7-9"'< M%5*2#- (,%' #-7 1 +(,.  

> '"()H(,%9($2% 7-9"'< M%5*2#- 9(N"2 $1%,"2"5*$21(1-2* '"$2-)%5*'($2* 3(0-7-'%J 
3#%)(#- — '- E-$2%6-H, /5-15%1-"9<H M%5*2#(9, 9(N"2 $0-35%1-2*$& 15-+-. 
!  7-1%$%9($2% (2 2"93"#-2/#< (0#/N-=;"J $#",< 0(5%E"$21( 1<$1()(N,-"9(J 15-+% 
9"'&"2$& %, 0-0 $5",$21%", 3(&15&"2$& '"$2-)%5*'($2* 3(0-7-'%J. K2- '"$2-)%5*'($2* 
7-9"2'- 3#% ,5%2"5*'<H '-)5=,"'%&H ((2 '"$0(5*0%H E-$(1 ,( '"$0(5*0%H ,'"J).  
."0(9"',/"2$& 1#"9& (2 1#"9"'% 3#(2%#-2* 0(#3/$ -'-5%7-2(#-.  
 



6.2 !,'4,O(6* (*+/23&9(,/0+  

! 42(9 #-7,"5" (3%$-'< 1(79(N'<" '"%$3#-1'($2% % $3($()< %H /$2#-'"'%&.  
>,'-0(, 3#% 1(7'%0'(1"'%% 0-0%H-5%)( '"%$3#-1'($2"J, '-$2(&2"5*'( #"0(9"',/"2$& 
3#(0('$/5*2%#(1-2*$& $ 2"H'%E"$0%9% $3"6%-5%$2-9% 3($2-1;%0-. 
!CDOBCD@: 8@.@? :@.!D:C[O >X:ZIAD!BCD@O 8.DX>.B >XWLBG@Z\C> 
>GFZ]SDG\ FBX@Z\ 8DGBCDW D FBX@ZD .@Z@_C[Y D TDP.>![Y ![Y>?>!.  
!CDOBCD@: .BL.@VB@G:W D:8>Z\L>!BCD@ F>O8>C@CG>!, >?>X.@CC[Y 
8.>DL!>?DG@Z@O. ! 8.>GD!C>O :ZISB@ RB.BCGDW BCCIZD.I@G:W.  
!CDOBCD@: B.>RC D R@ZD_ W!ZW]G:W C@G>F:DSC[OD RBLBOD, 
C@ DO@]^DOD T!@GB D LB8BYB. >?CBF>, >CD O>RIG ![G@:CWG\ :>X>_ 
FD:Z>.>? D 8. D!@:GD F I?IV\]. 8>KG>OI C@>XY>?DO> 8.DCWG\ 
:>>G!@G:G!I]^D@ O@.[ 8.@?>:G>.>AC>:GD.  
8#"N,", E"9 '-E%'-2* 3(%$0 '"%$3#-1'($2"J, $5",/"2:  

— /)",%2*$&, E2( 5%'%& $)#($- 3#()< '" 7-)5(0%#(1-'- % '-H(,%2$& 3#% -29($M"#'(9 
,-15"'%%; 

— /)",%2*$&, E2( #-$H(, 3#()< E"#"7 -'-5%7-2(# $((21"2$21/"2 2#")/"9(9/ (3#% 3(9(;% 
9"'= (2()#-N"'%& ,%-+'($2%E"$0%H 3-#-9"2#(1, $9. #-7,"5 4.4 «>2()#-N"'%" 
,%-+'($2%E"$0%H 3-#-9"2#(1»). 
B' -5%7-2(# %9""2 9(,/5*'/= 0('$2#/06%=, 3(42(9/ #"9('2 $1(,%2$& 0 7-9"'" 9(,/5"J.  

!CDOBCD@! LB8.@^B@G:W !:F.[!BG\ WS@_FI. !:F.[GD@ 8.D!@?@G 
F C@>X.BGDO>OI .BL.IV@CD] WS@_FD.  
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8#%1","''-& '%N" 2-)5%6- 3#",'-7'-E"'- ,5& (3#","5"'%& 1<Q",Q"+( %7 $2#(& 9(,/5&.  
$ *+/23&9(,/01  !,'4,O(6* 23+)+(6  >2,/,-6 A/03&(*(+5  
F5-1%Q- 3%2-'%& 
1 3(5(N"'%" «!FZ», 
'(  '-  ,%$35"" '%E"+( 
'"  (2()#-N-"2$&  

:+(#"5% 3#",(H#-'%2"5% 
F-)"5* 3%2-'%& 
'"  3(,05=E"'  

L-9"'%2* 3#",(H#-'%2"5% 
8#(1"#%2* 0-)"5* 3%2-'%&. 
8#% '"()H(,%9($2% 
7-9"'%2* 

F5-1%Q- 3%2-'%& 
1 3(5(N"'%" «!FZ», 
'(  '-  ,%$35"" '%E"+( 
'"  (2()#-N-"2$&, 
3#",(H#-'%2"5% % 0-)"5* 
3%2-'%& 1 3(#&,0" 

8(5(90- )5(0- 3%2-'%&  
8(5(90- ,%$35"&  

L-9"'%2* )5(0 3%2-'%& 
L-9"'%2* ,%$35"J 

?%$35"J $1"2%2$&, '( '- '"9 
'%E"+( '" (2()#-N-"2$&  

8(5(90- 0('2 #(55"#- 
,%$35"& 
8(5(90- 3#(6"$$(#-  
C"1"#'-& '-$2#(J0- 
3(2"'6%(9"2#- ,%$35"& 

L-9"'%2* 0('2#(55"# 
,%$35"& 
L-9"'%2* 3#(6"$$(#  
>2#"+/5%#(1-2* 
3(2"'6%(9"2# ,%$35"& 

8#% 3(,-E" 3#()< 7'-E"'%", 
(2()#-N-"9(" '- ,%$35"", 
#-1'( %5% 9"'*Q" '/5&  

8(5(90- &E"J0% 
:)(J 35 -2< 11(,- -1<1(,-  

L-9"'%2* &E"J0/ 
L-9"'%2* 35-2/ 11(,- -
1<1(,-  

C" (2()#-N-"2$& #-$H(, 
3#()<  

:)(J 05-3-'- 
#"+/5%#(1(E'(+( %5% 
,-2E%0- #-$H(,- 

L-9"'%2* )5(0 0('2#(5& 
#-$H(,-  

.-$H(, '"$2-)%5"'  C%70(" ,-15"'%" 3#()<  
8(5(90- )5(0- 0('2#(5& 
#-$H(,-  

I)",%2*$&, E2( #-$H(, 
3#()< )(5*Q" 20 #$/#,% 
% 3(1<$%2* 1H(,'(" 
,-15"'%"  
L-9"'%2* )5(0 0('2#(5& 
#-$H(,-  

:(,"#N-'%" -7(2- 1 3#()" 
3"#%(,%E"$0% 1<H(,%2 
7- +#-'%6< ,%-3-7('-  

.-$H(, 0(5")5"2$& 
1 (0#"$2'($2% 7'-E"'%& 
20 #$/#,% 

L-,-2* )(5*Q%J #-$H(,  

8(0-7-'%& «35<1/2» 3#% 
#-)(2" 1 ,%-3-7('-H 0…10 
% 0…100 #$%-1 

!5-N'-& 3#()-  
G"E* 1 5%'%% 
2#-'$3(#2%#(10% 3#()< 
.-$H(, 3#()< '"$2-)%5"'  
!<H(, 3(,,"#N%1 -"2$& 3#% 
,-15"'%%, (25%E'(9 
(2 -29($M"#'(+(  

8#(1"#%2*/7-9"'%2* 
9(5"0/5&#'(" $%2(  
I$2#-'%2* 2"E* 
:2-)%5%7%#(1-2* #-$H(,  
>)"$3"E%2* $1()(,'<J 
$)#($ 3#()< 1 -29($M"#/  

6.3 H&2&/(6* )&/0+  

?5& ,5%2"5*'(J )"$3"#")(J'(J #-)(2< -'-5%7-2(#- #"0(9"',/"2$& %9"2* 1 7-3-$" 
$5",/=; "":  
— '-)(# 3#",(H#-'%2"5"J;  

— )5(0 3%2-'%&; 
— 35-2/ 11(,- -1<1(,-;  

— )5(0 0('2#(5& #-$H(,- (3#% '(#9-5*'<H /$5(1%&H #-)(2< $#(0 $5/N)< 42(+( 9(,/5& 
$($2-15&"2 '"$0(5*0( ,"$&20(1 5"2). 
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7. 7@$:?7:$?L %$W@IE?Y% L  
 
8#% 1(7'%0'(1"'%% 1(3#($(1 ()#-;-J2"$* 1 >> > «."+/5&#»  
3( $5",/=;%9 0((#,%'-2-9:  
119192, O($01-,  -/& 27 
+7 495 649-66-60  
$-J2 www.regular.ru, 
45"02#(''-& 3(E2- regular@regular.ru 
%5% 0 )5%N-JQ"9/ ,%$2#%)*=2(#/ 3( -,#"$/: 

 

 
F((#,%'-2<  Servomex 3#%1","'<  '%N": 

UK Technical Centre, 
Servomex Group Ltd, 
Jarvis Brook, Crowborough, 
East Sussex, TN6 3FB, 
UK 
2"5"M('  +44 1892 652181  
M-0$ +44 1892 662253 
$-J2 www.servomex.com 
45"02#(''-&  3(E2- info@servomex.com 



?5& 7-9"2(0 


