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:P"+P1)Q VENTUS 3

1. 3456!7,89,

?0(#0A,0$ 01,%/0B)$,-$ 5 (%,,'B 42/0+0(5&+0B, 5A0#/% - 7/56)2%&%.-* %"#$"%&% + 500&+$&5&+-- 
5 2/%1%,,'B- + 42/0+0(5&+$ #$/0B$,(%.-*B-, % &%/9$ 50A)D($,-$ +5$3 &#$A0+%,-; &$3,-/- 
A$106%5,05&- *+)*D&5* 05,0+0; ()* 6#%+-)=,0; #%A0&' 0A0#2(0+%,-*.

4%A0&' 60 #%1"#21/$ 6%))$& 5 7)$B$,&%B- %"#$"%&%, &#%,560#&-#0+/% 6%))$&, 7)$B$,&0+ - A)0/0+ 
%"#$"%&%, 60(/)D@$,-$ -,5&%)*.--, 5+*1%,,0; 5 %"#$"%&0B, % &%/9$ #$")%B$,&,'$ #%A0&' (0)9,' 
+'60),*&=5* /+%)-F-.-#0+%,,'B 6$#50,%)0B  -)- /0,&#0)-#0+%&=5* 0&+$&5&+$,,'B- )-.%B-.

?0( /&1K$M$J$"#&122Q0 -+"*#21K#0 60,-B%D&5* )-.%, /0&0#'$ A)%"0(%#* 6#0;($,,0B2 0A2@$,-D, 
06'&2, 1,%,-D ,$0A30(-B'3 ,0#B, (0/2B$,&%.--, % &%/9$ -,5&#2/.-; 60 &$3,-/$ A$106%5,05&- 
- 25)0+-; &#2(% B0"2& +0+#$B* 0A,%#29-&= +01B09,2D 06%5,05&= - -1A$9%&= $$, % &%/9$ (062C$,,'$ / 
6#0+$($,-D &%/-3 #%A0&.

G%,,%* -,5&#2/.-* 60 7/56)2%&%.-- ,$ 50($#9-& 60(#0A,0; -,F0#B%.--, /%5%DC$;5* +5$3 +01B09,'3 
&-60+ %"#$"%&0+, 6#-B$#0+ -3 B0,&%9% - 60(/)D@$,-* /0BB2,-/%.-;, % &%/9$ 1%625/%, 7/56)2%&%.--, 
#$B0,&% - 0A5)29-+%,-*. H5)- %"#$"%&' 7/56)2%&-#2D&5* + 500&+$&5&+-- 5 -3 6#$(,%1,%@$,-$B, 
&0 (%,,0$ 42/0+0(5&+0 - (#2"-$ 506#0+0(-&$)=,'$ (0/2B$,&' 50($#9%& +5D ,$0A30(-B2D ()* 
/+%)-F-.-#0+%,,0"0 6$#50,%)% -,F0#B%.-D.

4R#"/1 1P"+P1)1, -#'&#' /#00N2$/1J$., %1-N*/, Y/*-KN1)1J$( $ #R*KNH$&12$+ '#KH2Q 
-"#$*T#'$)O *#PK1*2# -"1&$K10 $ 2#"010, '+.*)&NVL$0 21 )+""$)#"$$ *)"12Q, P'+ 
#R#"N'#&12$+ RN'+) Y/*-KN1)$"#&1)O*(.

4R#"/N 1P"+P1)#&  VS 21-650 $ P1"12)$.2Q+ "1R#)Q 21 1P"+P1)1T  VTS 0#H+) -"#&#'$)O 
$*/KVS$)+KO2# :&)#"$%#&122Q. 4+"&$* VTS, $0+VL$. *##)&+)*)&NVL$. *+")$M$/1) 
21 -"#&+'+2$+ )1/$T "1R#). =+/#0+2'N+)*( $*-#KO%#&1)O :&)#$%#&122Q+ *+"&$*Q VTS 
'K( 0#2)1H2QT "1R#), %1-N*/1, -#*K+P1"12)$.2QT "1R#) $ /#2*+"&1J$$ #R#"N'#&12$(.

=N/#&#'*)&# &*+P'1 '#KH2# 21T#'$)O*( &RK$%$ 1P"+P1)1 $ RQ)O K+P/# '#*)N-2# 'K( 
*+"&$*2QT *KNHR.

2. 8:;8:<,89, 9 645=>?453>

I0($)=,'; #*( +$,&-)*.-0,,'3 25&%,0+0/, 505&0*C-; -1 16-&- &-60#%1B$#0+, + (-%6%10,$ 0& 400 
B3/@ (0 3600 B3/@ (()* 25&%,0+0/ 60(+$5,0"0 &-6% VS-10 - VS-15 6#$(,%1,%@$,,'$ ()* B0,&%9% +,2&#- 
60B$C$,-;), - + (-%6%10,$ 0& 1200 B3/@ (0 100 000 B3/@ – ()* 25&%,0+0/ (#2"-3 &-60+. J5&%,0+/- Ventus 
6#$(,%1,%@$,' ()* +$,&-)*.-0,,'3 5-5&$B, + /0&0#'3 (05&26 / +#%C%DC-B5* 7)$B$,&%B 25&%,0+/- 
(,%6#-B$#, +$,&-)*&0#) ,$ +01B09$, /%/ 50 5&0#0,' -1A'&0@,0"0 (%+)$,-* (,%",$&%,-*), &%/ - 50 
5&0#0,' #%1#*9$,-*. ?0( +$,&-)*.-0,,0; 5-5&$B0; 60(#%12B$+%D&5* +01(230+0(', % &%/9$ 6#-&0@,'$ 
- +'&*9,'$ B0(2)-, $5)- 25&%,0+/- #%560)09$,' 5,%#29-.  
:$,&-)*.-0,,'$ 25&%,0+/- VENTUS VS21-VS650 6#$(,%1,%@$,' ()* #%A0&' 5 ,%#29,'B +01(230B 
+ (-%6%10,$ &$B6$#%&2# 0& -40o8 (0 + 60o8. ?#-&0@,'$ - 6#-&0@,0-+'&*9,'$ 25&%,0+/- A$1 
&$6)02&-)-1%.--, )-A0   5 #$/26$#%&0#%B- #0&0#,0"0 - 6$#$/#$5&,0-&0@,0"0 &-60+, #%+,0 /%/ - 
6#-&0@,'$, % &%/9$ +'&*9,'$ 25&%,0+/- VS21-VS650 5 /%B$#0; 5B$K-+%,-* -)-/- 5 ")-/0)$+'B 
/0,&2#0B 6#$(,%1,%@$,' ()* #%A0&' 5 ,%#29,'B +01(230B ,$ ,-9$ B-,25 50o8, 6#- 25)0+--, @&0 0,- 
#%560)09$,' + 60B$C$,--, "($ 60(($#9-+%$&5* &$B6$#%&2#% ,$ ,-9$ B-,25 5o8.
G)* 25&%,0+0/ 5 #$/26$#%&0#0B #0&0#,0"0 &-6%, &$B6$#%&2#% 6#-&0@,0"0 +01(23% ,$ (0)9,' A'&= ,-9$ 
B-,25 30o8.
J5&%,0+/- VENTUS VS10-VS15 6#$(,%1,%@$,' ()* #%A0&' 5 +01(230B, 6#- &$B6$#%&2#$ 0& B-,25 40o8 
(0 6)D5 50o8. <&- 25&%,0+/- ,$ 6#$(,%1,%@$,' ()* 7/56)2%&%.-- +,$ 60B$C$,-;.
L"#%,-@$,-$ ,% 6#-B$,$,-$ 7)$B$,&0+ 26#%+)$,-* VTS +'1+%,0 0"#%,-@$,,05&=D -560)=10+%,-* 
0&($)=,'3 7)$B$,&0+.
:$,&-)*.-0,,'$ 25&%,0+/- VENTUS 505&0*& -1 0(,0"0 -)- ,$5/0)=/-3 F2,/.-0,%)=,'3 A)0/0+ (5B. 
M%A)-.2 1). >2,/.-0,%)=,'$ A)0/- -B$D& B%#/-#0+/2, 6#-+$($,,2D ,-9$, /0&0#%* ,%,05-&5* ,% 
-,56$/.-0,,'$ 6%,$)-.
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:P"+P1)Q VENTUS4

 :$,&-)*&0#  N)0/ ")-/0)$+'3 &$6)00AB$,,-/0+

 >-)=&#%.-* 1-0; 5&26$,-  ?$#$/#$5&,0-&0@,'; &$6)00AB$,,-/

 :0(*,0; ,%"#$+%&$)=  :#%C%DC-;5* &$6)00AB$,,-/

 <)$/&#-@$5/-; ,%"#$+%&$)=  N)0/ #$.-#/2)*.--

 :0(*,0; 03)%(-&$)=  >-)=&#%.-* 2-0; 5&26$,-

>#$0,0+'; 03)%(-&$)=  N)0/ K2B0")2K$,-*

51RK$J1 1 >R#%21S+2$+ #*2#&2QT 0#'NK+. N*)12#&#/

>*2#&2Q+ 0#'NK$ 4#*)1& 0#'NK( X"1M$S+*/$. 4$0&#K

V :$,&-)*&0#

FV >-)=&#, +$,&-)*&0#
 

H
>-)=&#, ,%"#$+%&$)=, 

+$,&-)*&0#  

HC/CH
>-)=&#, ,%"#$+%&$)=, 
03)%(-&$)=, +$,&-)*&0#  

HC

CH

HCH VS 21-650
>-)=&#, ,%"#$+%&$)=, 

03)%(-&$)=, +$,&-)*&0#, 
,%"#$+%&$)=

C
>-)=&#, 03)%(-&$)=, 

+$,&-)*&0#  

P
?$#$/#$5&,0-&0@,'; 
&$6)00AB$,,-/

 

R :#%C%DC-;5* &$6)00AB$,,-/

 

F >-)=&# 2-0; 5&26$,-
 

E ?25&%* /%B$#%
 

M N)0/ 5B$K-+%,-*
 

S O2B0")2K-&$)=
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:P"+P1)Q VENTUS 5

 

:'&*9,0; %"#$"%&

 

?#-&0@,'; %"#$"%& !"#$"%& 5 6$#$/#$5&,0-&0@,'B &$6)00AB$,,-/0B

4-5.1 ?#-B$#' #%A0@-3 /0B6)$/&0+ 60(+$5,'3 %"#$"%&0+ VS 10 -15

  

:'&*9,0; %"#$"%& ?#-&0@,'; %"#$"%&

  

!"#$"%& 5 +#%C%DC-B5* &$6)00AB$,,-/0B !"#$"%& 5 6$#$/#$5&,0-&0@,'B &$6)00AB$,,-/0B

4-5.2 ?#-B$#' #%A0@-3 /0B6)$/&0+ %"#$"%&0+ VS 21-650

N0)=K-,5&+0 /0,F-"2#%.-; %"#$"%&0+ 605&%+)*$&5* + 6#%+0B -)- )$+0B -560),$,-- (#-5.3 - 4). 
8&0#0,% -560),$,-*, ,% /0&0#0; ,%30(*&5* -,56$/.-0,,'$ 6%,$)-, 6%&#2A/- &$6)00AB$,,-/0+ - &.6.,  
06#$($)*$&5*, ")*(* 60 ,%6#%+)$,-D (+-9$,-* +01(23% + %"#$"%&$. : 6#-&0@,0-+'&*9,'3 %"#$"%&%3 
5&0#0,% -560),$,-* 06#$($)*&5* 60 ,%6#%+)$,-D (+-9$,-* +01(23% + 6#-&0@,0; @%5&-.

P%6#%+)$,-$
(+-9$,-* +01(23%

?#%+0$ -560),$,-$

4-5. 3 8&0#0,' -560),$,-* %"#$"%&0+ VS 10-15
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:P"+P1)Q VENTUS6

P%6#%+)$,-$
(+-9$,-* +01(23%

Q$+0$ -560),$,-$ ?#%+0$ -560),$,-$

4-5. 4 8&0#0,' -560),$,-* %"#$"%&0+ VS 21-650

3. 5=:84!>=59=>3@: 9 A=:8,89,
3+2)$K(J$#22Q+ N*)12#&/$ VENTUS )$-#"1%0+"#& VS 21-650 -#*)1&K(V)*( 

-#K2#*)OV *#R"122Q0$, & *+/J$(T $K$ & "1%0+L+22QT 21 -1KK+)1T N-1/#&/1T, 

*#'+"H1L$T YK+0+2)Q #R#"N'#&12$( 'K( *R#"/$ 21 #R\+/)+ *$K10$ 

:&)#"$%$"#&122#P# *+"&$*1 354. E122#+ "N/#&#'*)&# 2+ *#'+"H$) $2*)"N/J$. $ 

N/1%12$. -# *R#"/+ &+2)$K(J$#22#. N*)12#&/$.

!#*)1&/1 S1*)+. $ YK+0+2)#& & N-1/#&122#0 $  %1/"Q)#0 &$'+ 21 2+-#&"+H'+22QT 

-1KK+)1T -"#$%&#'$)*( -#*K+ -#'-$*12$( -"+'*)1&$)+K+0 @K$+2)1 )"12*-#")2#P# 

'#/N0+2)1 $ -#*K+ Y)#P# -+"+T#'$) & *#R*)&+22#*)O @K$+2)1.

3*/"Q)$+ %1/"Q)QT -1KK+) @K$+2)#0 '# -"$+%'1 :&)#"$%#&122#P# 4+"&$*1  VTS 

-"$&#'$) / -+"+T#'N / 2+0N -#K2#. #)&+)*)&+22#*)$  %1 *#'+"H12$+ $ /#0-K+/)2#*)O 

-#*)1&/$.

8+-#*"+'*)&+22# -"$ -#KNS+2$$ #R#"N'#&12$( *K+'N+) -"#&+"$)O *#*)#(2$+ 

N-1/#&/$, 1 )1/H+ /#0-K+/)2#*)O 21 #*2#&12$$ -"$K#H+22QT *-+J$M$/1J$. 

$ 21/K1'2QT.

=1%P"N%/1 YK+0+2)#& N*)12#&/$, )"12*-#")$"#&/1 RK#/#& $ YK+0+2)#& N*)12#&/$, 

0#2)1H N*)12#&/$, -#'/KVS+2$+ /#00N2$/1J$., *&(%122QT * N*)12#&/#., 1 )1/H+ 

"+0#2) $ #R*KNH$&12$+ N*)12#&/$ '#KH2Q -"#$%&#'$)O*( -"$ -#0#L$ *-+J$1KO2#P# 

#R#"N'#&12$( $ /&1K$M$J$"#&122Q0 -+"*#21K#0. 

E+)1K$ $ YK+0+2)Q '#KH2Q T"12$)O*( 21 )&+"'#., *NT#. $ %1L$L+22#. #) 
1)0#*M+"2QT #*1'/#& -#&+"T2#*)$. !#' )&+"'#. -#&+"T2#*)OV -#2$01+)*( -K#*/$., 

P#"$%#2)1KO2Q., )&+"'Q. -#K, /#)#"Q. 2+ $%0+2(+) *&#$ *&#.*)&1 #) &#%'+.*)&$( 

1)0#*M+"2QT #*1'/#&. 

E+)1K$ $ YK+0+2)Q '#KH2Q T"12$)O*( & N'1K+2$$ #) 0+*) -+"+'&$H+2$( 

01I$2 (1&)#0#R$K+., /"12#& $ '"NP#. *)"#$)+KO2#. )+T2$/$), )10, P'+ #2$ 2+ 

RN'N) -#'&+"H+2Q "$*/N 0+T12$S+*/#P# -#&"+H'+2$(, &#%'+.*)&$( &K1H2#*)$, 

1P"+**$&2#. T$0$S+*/#. *"+'Q, -QK$, -+*/1 $ &*+P#, S)# 0#H+) -#&K$()O 21 

NTN'I+2$+ *#*)#(2$( '+)1K+. $ YK+0+2)#&.

4%1"#21/% 6%/$&0+ - *C-/0+ 5 &#%,560#&,0"0 5#$(5&+%, &#%,560#&-#0+/% %"#$"%&% ,% B$5&0 $"0 5A0#/- 

(0)9$,' 6#0-1+0(-&=5* 5 60B0C=D +-)0@,0"0 %+&060#"21@-/% -)- /#%,%.

:01B09,05&= &#%,560#&-#0+/- 50A#%,,'3 25&%,0+0/ 06#$($)*$&5* -530(* -1 &%A)-.' 2. 
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:P"+P1)Q VENTUS 7

M%A)-2% 2. :01B09,05&= &#%,560#&-#0+/- 50A#%,,'3 25&%,0+0/.

5$- N*)12#&/$
3#%0#H2#*)O 

)"12*-#")$"#&/$.
5"12*-#")$"#&/1 2+ &#%0#H21.

VS 21-150 ,% 060#%3*

?#-&0@,'$ - +'&*9,'$ 

25&%,0+/- ,$ ()-,,$$ 9 B0(2)$; 

(3318 BB), 5$/.-- 6#-&0@,'3 - 

+'&*9,'3 25&%,0+0/, 5$/.-- 

6$#$/#$5&,0&0@,0"0 #$/26$#%&0#% - 

#0&0#,0"0 #$"$,$#%&0#%

?#-&0@,'$, #%+,0 /%/ - +'&*9,'$ 

25&%,0+/-, A0)$$ 9-&- B0(2)$; (3318 

BB) + ()-,2, 6#-&0@,0-+'&*9,'$

VS 21-150 5 &#%,560#&-#0+0@,0; 

#%B0; -1 6#*B02"0)=,'3 6#0F-)$;.

6#-&0@,'$, +'&*9,'$, 

6#-&0@,0-+'&*9,'$ 25&%,0+/- 5 
6$#$/#$5&,0-&0@,'B -)- #0&0#,'B 

#$/26$#%&0#0B, ()-,0; (0 12-&- 

B0(2)$; (4415 BB)

6#-&0@,'$, +'&*9,'$ 25&%,0+/-, 

% &%/9$ 6#-&0@,0-+'&*9,'$, 

#%1B$C$,,'$ 0(,% ,% (#2"0;, 

5 6$#$/#$5&,0-&0@,'B 

#$/26$#%&0#0B, 5 #0&0#,'B 

#$/26$#%&0#0B, ()-,0; 5+'K$ 12-

&- B0(2)$; (4415 BB) - 25&%,0+/- 

(0 12 B0(2)$; (4415 BB): 6#-&0/ 
- +'&*9/% #%560)09$,' (#2" 
,% (#2"$, 5 6$#$/#$5&,0-&0@,'B 

#$/26$#%&0#0B, #0&0#,'B 

#$/26$#%&0#0B, "($ +$#3,** @%5&= 
+'5&26%$& ,%( ,-9,$;.

VS 21-150 5 &#%,560#&-#0+0@,0; 

#%B0; -1 )-&0"0 6#0F-)*.

6#-&0@,'$, +'&*9,'$, 

6#-&0@,0-+'&*9,'$ 25&%,0+/- 5 
6$#$/#$5&,0-&0@,'B -)- #0&0#,'B 

#$/26$#%&0#0B, ()-,0; (0 25-&- 

B0(2)$; (9170 BB)

6#-&0@,'$, +'&*9,'$ 25&%,0+/-, 

% &%/9$ 6#-&0@,0-+'&*9,'$, 

#%1B$C$,,'$ 0(,% ,% (#2"0;, 

5 6$#$/#$5&,0-&0@,'B 

#$/26$#%&0#0B, 5 #0&0#,'B 

#$/26$#%&0#0B, ()-,0; 5+'K$ 

25-&- B0(2)$; (9170 BB), % 

&%/9$ 6#-&0@,'$ - +'&*9,'$ 

25&%,0+/-, #%560)09$,'$ (#2" 
,% (#2"$, 5 6$#$/#$5&,0-&0@,'B 

#$/26$#%&0#0B, #0&0#,'B 

#$/26$#%&0#0B, "($ +$#3,** @%5&= 
+'5&26%$& ,%( ,-9,$;.

VS 180-650

?#-&0@,'$, #%+,0 /%/ - +'&*9,'$ 

25&%,0+/-, ,$ ()-,,$$ 12-&- 

B0(2)$; (4415 BB)

?#-&0@,'$, #%+,0 /%/ - +'&*9,'$ 

25&%,0+/-, ()-,0; A0)$$ 12-

&- B0(2)$; (4415 BB), 6#-&0/ - 

+'&*9/% #%560)09$,' (#2" ,% 

(#2"$, 5 6$#$/#$5&,0-&0@,'B 

#$/26$#%&0#0B, #0&0#,'B 

#$/26$#%&0#0B.

* - 0&,05-&5* / 25&%,0+/%B VS 21-150, (05&%+)*$B'3 ,% 0AR$/& + 50A#%,,0B +-($. 

M#%,560#&-#0+/% 50A#%,,'3 A)0/0+ %"#$"%&0+  VS 21-150, -B$DC-3 &#%,560#&,2D #%B2 5)$(2$& 
6#0+0(-&= 5 60B0C=D +-)0@,0"0 %+&060"#21@-/% -)- /#%,% (#-5.5). 

: 5)2@%$ 6$#$B$C$,-* +$,&-)*.-0,,0; 25&%,0+/- 6#- 60B0C- /#%,%, ,$0A30(-B0 -560)=10+%&= 
0&+$#5&-* + #%B$ %"#$"%&0+ VS21-650 ()* 25&%,0+/- 500&+$&5&+2DC-3 0&#$1/0+ B$&%))-@$5/0; &#2A'. 

?0(R$B,'$ 5&#06' (0)9,' A'&= #%1(+-,2&' B$9(2 50A0; 6#- 60B0C- 500&+$&5&+2DC-3 6$#$/)%(-,.

: %"#$"%&%3, -B$DC-3 A0)$$ (+23 6%# &#%,560#&,'3 )%6,  5)$(2$& ()* /%9(0; 6%#' 6#-B$,*&= 
60(+$5,'$ &#05' (/%,%&') &%/, @&0A' 6#- 60(R$B$ -3  ()-,% A')% (05&%&0@,0; ()* 25&%,0+/- #%560#0/.  
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4-5.5a M#%,560#&-#0+/% 5 60B0C=D +-)0@,0"0 %+&060"#21@-/%o

4-5. 5. M#%,560#&-#0+/% 6#- 60B0C- /#%,%.

b) VS 21-75 ,% 060#%3 (&0)=/0 ()* 25&%,0+0/, 605&%+)*$B'3 + 50A#%,,0B +-($)
c) VS 21 - 150 ,% &#%,560#&-#0+0@,0; #%B$
d) J5&%,0+/- VS 21 - 650

:$,&-)*.-0,,'$ 25&%,0+/- ,$0A30(-B0 &#%,560#&-#0+%&= + 60)09$,-- -3 ,0#B%)=,0; #%A0&' 

("0#-10,&%)=,0) - 1%6#$C%$&5* 3#%,-&= 0(,2 ,% (#2"0;.



RU

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

:P"+P1)Q VENTUS 9

!"#$"%&' -)- -3 7)$B$,&' 5)$(2$& 5/)%(-#0+%&= + 60B$C$,-*3, + /0&0#'3:

- 0&,05-&$)=,%* +)%9,05&= S< 80 % 6#- t = 20ºC

- &$B6$#%&2#% 0/#29%DC$"0 +01(23%  -40ºC < t < +60ºC 

- 25&#0;5&+% ,$ (0)9,' A'&= 60(+$#9$,' +)-*,-D 6')-, $(/-3 6%#0+ - "%10+, % &%/9$ (#2"-3 
3-B-@$5/-3 +$C$5&+, B0"2C-3 +'1+%&= /0##01-D 0A0#2(0+%,-* - /0,5&#2/.-- 25&#0;5&+%.

P% +#$B* 5/)%(-#0+%,-* 6)$,0@,0$ 60/#'&-$ (0)9,0 A'&= +5/#'&0.

7VRQ+ -#&"+H'+2$(, *&(%122Q+ * 2+-"1&$KO2#. )"12*-#")$"#&/#., "1%P"N%/#. 

$ T"12+2$+0, 2+ -#'K+H1) P1"12)$.2Q0 #R(%1)+KO*)&10; -"+)+2%$$ )1/#P# "#'1 2+ 

RN'N) "1**01)"$&1)O*( VTS.

4. =:;B,C,89,, B>85:D, !>E@7F<,89, @>BB689@:G9?
4.1. 6*)12#&/$  VENTUS "1%0+" 10 $ 15

I0,&%9 60 6#-50$(-,$,-D A)0/0+ 25&%,0+0/  VS10 - VS15 6#0-1+0(-&5* 5%B-B E)-$,&0B

=:;B,C,89,

?0 2B0)@%,-D, 25&%,0+/- VS 10-15 #%560)%"%D&5* "0#-10,&%)=,0 + 60(+$K$,,0B 505&0*,--. : 0&($)=,'3 
5)2@%*3 (0625/%$&5* #%560)09$,-$ 25&%,0+/- ,% 60)2 ("0#-10,&%)=,0), % &%/9$ ,% 5&$,$, + +$#&-/%)=,0B 
60)09$,--.

:,-B%,-$! 

T%6#$C$,% #%A0&%  25&%,0+0/ VS 10 - VS 15, 5B0,&-#0+%,,'3 "0#-10,&%)=,0 ,% 5&$,$ (A0/0B 
6%#%))$)=,0 6$#$/#'&-D). ?#- +$#&-/%)=,0B B0,&%9$ ,29,0, @&0A' 6%&#2A/- 6-&%,-* &$6)00AB$,,-/0+ 
,%30(-)-5= + "0#-10,&%)=,0B 60)09$,--. G+-9$,-$ +01(23% (0)9,0 6#0-530(-&= + +$#&-/%)=,0B 
,%6#%+)$,--. : +$#&-/%)=,0; 601-.-- ,$ B0"2& #%A0&%&= 25&%,0+/- 5 7)$/&#-@$5/-B- ,%"#$+%&$)*B-.

4.1.1. I0,&%9 + 60(+$K$,,0; 601-.-- M 

I0,&%9 25&%,0+0/ ,% +01(230+0(%3 6#0-1+0(-&5* 5 -560)=10+%,-$B A0/0+'3 /#0,K&$;,0+ ,% 25&%,0+/%3 
(#-5.8). ?#-B$,$,-$ K6-)$/ (6#2&0+) 5 #$1=A0; I8 25/0#*$& - 0A)$"@%$& 60(+$K-+%,-$, % &%/9$ 
+'#%+,-+%,-$ 0&($)=,'3 5$/.-; %"#$"%&% (K6-)=/- 5 #$1=A0; ()* 60(+$K-+%,-* + /0B6)$/& 605&%+0/ ,$ 
+30(*&).
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1

4-5. 6 ?#-B$# 60(+$K-+%,-* A)0/0+ %"#$"%&%
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51RK$J1 2 =1%0+L+2$+ /"#2I)+.2#&

4$0&#K 

R1%#&#P# 

0#'NK(

5$- 

N*)12#&/$
W L

V

VS 10 687

758

FV 758

H 758

HC 1124

P 1124

E 758

S 758

V

VS 15 827

758

FV 758

H 758

HC 1124

P 1490

E 758

S 758

4-5.7 4%1B$C$,-$ /#0,K&$;,0+ ()* 60(+$K-+%,-*
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ВНИМАНИЕ:

В комплектах с перекрестно-точным теплообменником 

в приточной части нужно переставить фильтр перед 

теплообменником  с места за ним.

4-5. 8%. 80$(-,$,-$ 5$/.-; - 5A0#/% (060),-&$)=,'3 7)$B$,&0+.
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4-5. 8b. 80$(-,$,-$ 5$/.-- K2B0")2K$,-* 5 5$/.-$; 6$#$/#$5&,0&0@,0"0 #$/26$#%&0#%..
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4.1.2. I0,&%9 + )$9%C$; 601-.--  D (,% F2,(%B$,&$)

:,-B%,-$: !"#$"%&' + -560),$,-- T ()* 60(+$5,0; 601-.--, -B$DC-$ 5$/.-D 03)%9($,-* -)- 
6$#$/#$5&,0-&0@,0"0 &$6)00AB$,,-/%, ,$ B0"2& #%A0&%&= + )$9%C$; 601-.-- D.

!"#$"%& (0)9,% A'&= #%560)09$, ,% 1%A$&0,-#0+%,,0; + F2,(%B$,& 5&%)=,0; #%B$ -)- ,% 56$.-%)=,0 
6#-"0&0+)$,,0; 5&%)=,0; /0,5&#2/.--. 4%B% -)- /0,5&#2/.-* (0)9,% A'&= +'#0+,$,% 60 2#0+,D. :'50&% 
,$52C$; #%B' -)- 5&%)=,0; /0,5&#2/.-- (0)9,% A'&= (05&%&0@,% ()* B0,&%9% 5-F0,% ()* 0&+0(% 
/0,($,5%&% -1 +%,,' - 60((0,% + 5$/.-- 03)%9($,-* -/-)- A)0/% 6$#$/#$5&,0-&0@,0"0 &$6)00AB$,,-/%. 
E#$6$9 0&($)=,'3 5$/.-; / /0,5&#2/.-- 6#0-1+0(-&5* 6#- 60B0C- A0)&0+ M8 @$#$1 /#0,K&$;,' ()* 
60(+$K-+%,-*.
 

Опорная

конструкция

Резиновые

прокладки

4-5 .9 ?#-B$# #%1B$C$,-* + )$9%@$B 60)09$,--

4.1.3. I0,&%9 + +$#&-/%)=,0; 601-.--

:,-B%,-$: : (%,,0B 60)09$,-- %"#$"%&, 50($#9%C-; + /0B6)$/&$ 5$/.-- 03)%9($,-*, -)- 5$/.-- 
7)$/&#-@$5/0"0 ,%"#$+%, -)- 5$/.-- 6$#$/#$5&,0-&0@,0"0 &$6)00AB$,,-/%, #%A0&%&= ,$ B09$&.

4%1B$C$,-$ + (%,,0B 60)09$,-- &#$A2$& 25&%,0+/- 9$5&/0; ,$52C$; #%B', 6#-/#$6)$,,0; / 5&$,$. 
E #%B$ 5)$(2$& 6#-/#$6)*&= %"#$"%&, -560)=12* /#$6$9,'$ /#0,K&$;,', % &%/9$ A0)&' M8.
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Резиновые

прокладки

Опорная

конструкция

4-5.10 ?#-B$# #%1B$C$,-* + +$#&-/%)=,0B 60)09$,--

4.2. :P"+P1)Q VENTUS )$-#"1%0+"Q #) 21 '# 650

  4R#"/1 '#KH21 -"#$%&#'$)O*( 21 )&+"'#., *NT#. -#&+"T2#*)$. !#' )&+"'#. 
-#&+"T2#*)OV -#2$01+)*( -K#*/$., P#"$%#2)1KO2Q., )&+"'Q. -#K, /#)#"Q. 2+ $%0+2(+) 
*&#$ *&#.*)&1 #) &#%'+.*)&$( 1)0#*M+"2QT #*1'/#& $ &Q'+"H$) "1*-#K#H+22NV 21 2+0 
N*)12#&/N.

  4R#"/1 1P"+P1)1 0#H+) -"#$%&#'$)O*( -"$ )+0-+"1)N"+ #/"NH1VL+P# &#%'NT1, '1VL+. 
&#%0#H2#*)O 2NH2#P# &Q-#K2+2$( )+T2#K#P$S+*/#P# -"#J+**1 0#2)1H1, )# +*)O 
& )+0-+"1)N"2#0 '$1-1%#2+ #) +5 '# +35ºC

  4R#"/N 1P"+P1)1 21 #)/"Q)#0 &#%'NT+ 0#H2# -"#$%&#'$)O & '2$, /#P'1 2+) 1)0#*M+"2QT 
#*1'/#&.

  4R#"/N 0#H2# 0#H2# 21S$21)O, /#P'1 21 0+*)+ 0#2)1H1 RN'N) *#RKV'+2Q )"+R#&12$( 
)+T2$/$ R+%#-1*2#*)$ $ P$P$+2Q )"N'1.

  B$2$01KO2Q+ "1%0+"Q 0+*)1 *R#"/$:
- I$"$21 1P"+P1)1 + 4 0 (-# 2 0 * /1H'#. *)#"#2Q 1P"+P1)1)
- 'K$21 1P"+P1)1 + 4 0 (-# 2 0 * /1H'#. *)#"#2Q 1P"+P1)1) 

  4#+'$2+2$+ -#*)1&K(+0QT & &$'+ RK#/#& &+2)$K(J$#22QT N*)12#&#/ VS21-650 
(*#+'$2+2$+ RK#/#& 0+H'N *#R#.), 1 )1/H+ /"+-K+2$+ 1P"+P1)1 / MN2'10+2)N &Q-#K2(+)*( 
*$K10$ @K$+2)1.



RU

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

:P"+P1)Q VENTUS16

4.2.1. J5)0+-* 6#0+$($,-* 5A0#0@,'3 #%A0& !+&0#-10+%,,'B 8$#+-50B VTS 

: 5)2@%$ 605&%+/- +$,&-)*.-0,,0; 25&%,0+/- + +-($ 26%/0+0/ ,% 6%))$&%3, VTS 0A$56$@-+%$& A$56)%&,2D 
5A0#/2 %"#$"%&% 6#- ,%309($,-- B$5&% 5A0#/- ,% #%55&0*,-- + 6#$($)%3 200 /B 0& #%560)09$,-* 
A)-9%;K$"0 !+&0#-1-#0+%,,0"0 5$#+-5% VTS + 5&#%,$, -B$DC$; 0F-.-%)=,0$ 6#$(5&%+-&$)=5&+0 VTS. 
86-50/ !+&0#-1-#0+%,,'3 5$#+-50+ VTS (05&26$, ,% 5%;&$ www.vtsgroup.com.

H5)- 5A0#/% 6#0-1+0(-&5* + B$5&$, #%560)09$,,0B ,% #%55&0*,-- A0)$$ 200 /B 0& B$5&% #%560)09$,-* 
A)-9%;K$"0 !+&0#-10+%,,0"0 8$#+-5%, &0 E)-$,& 0A*1%, 60/#'&= 5)$(2DC-$ #%530(':

- 5&0-B05&= 6#0$1(%  6#$+'K%DC$"0 #%55&0*,-* 0& B$5&% 5A0#/- (0 !+&0#-10+%,,0"0 8$#+-5%  
- /0B%,(-#0+0@,'$ ,% 6#09-+%,-$ - 6-&%,-$ #%A0&,-/0+ !+&0#-10+%,,0"0 5$#+-5% + 6$#-0( 
5A0#0@,'3 #%A0&,

8A0#/2 %"#$"%&0+ B09$& 6#0-1+0(-&= -5/)D@-&$)=,0 5$#+-5,%* F-#B%, -B$DC%* 8$#&-F-/%& 
!+&0#-1%.--  VTS, (%DC-; 6#%+0 ,% 6#0+$($,-$ &%/-3 #%A0& 

: 500&+$&5&+-- 5 25)0+-*B- /0BB$#@$5/0"0 6#$()09$,-* + 25)2"2 5A0#/- 0A0#2(0+%,-* ,$ +30(*&: 
50$(-,$,-$ 5$/.-; %"#$"%&0+, 60(/)D@$,-$ 7)$/&#-@$5/0"0 6-&%,-* - &$6)0/30)0(0,05-&$)$;, B0,&%9 
5#$(5&+ %+&0B%&-/- (/%A$)=,0$ 60(/)D@$,-$, B0,&%9 6%,$)$; 26#%+)$,-*, 6#$0A#%10+%&$)$; @%5&0&', 
/%,%)=,'3 - /0B,%&,'3 (%&@-/0+ &$B6$#%&2#', &#$330(0+'3 /)%6%,0+ 5 5$#+06#-+0(%B-), % &%/9$ 
60(/)D@$,-$ %"#$"%&% / +01(230+0(%B.

!#'P#)#&/1 / *R#"#2Q0 "1R#)10

G0 ,%@%)% 5A0#0@,'3 #%A0&  VTS ,%6#%+)*$& E)-$,&2 (0/2B$,& „?0(&+$#9($,-$ "0&0+,05&- / 5A0#0@,'B 
#%A0&%B” (6#-)09$,-$ U1)

G0/2B$,& 50($#9-& 05,0+,2D -,F0#B%.-D, 0&,05*C2D5* / 25)0+-*B 6#0+$($,-* 5A0#/-. ?05)$ 
+'60),$,-* 2/%1%,,'3 + ,$B 25)0+-; (0/2B$,& (0)9$, A'&= 60(6-5%, + 1%(%,,0B B$5&$ - 6$#$5)%, + 
2/%1%,,0$ 6#$(5&%+-&$)=5&+0  VTS

389B:89,! !#KNS+2$+ „!#')&+"H'+2$( P#)#&2#*)$ / *R#"/+” (&K(+)*( 2+#RT#'$0Q0 
N*K#&$+0 '# 21S1K1 *R#"#S2QT "1R#) :&)#"$%#&122Q0 4+"&$*#0 VTS

B+*)# *R#"#S2QT "1R#)

V0#0K0 60("0&0+)$,,0$ B$5&0 5A0#/- (0)9,0 500&+$&5&+0+%&= 5)$(2DC-B &#$A0+%,-*B:

- 60+$#3,05&=, ,% /0&0#0; A2(2& 6#0+0(-&=5* 5A0#0@,'$ #%A0&' (0)9,% A'&= &+$#(0;, 5230;, 1%/#'&0; 0& 
%&B05F$#,'3 05%(/0+, 1%C-C$,,0; 0& 60+#$9($,-; 6#- 25&%,0+/$ ,% ,$; %"#$"%&% - 6#- #%A0&$ )D($;,

- 60+$#3,05&= ()* 6#0+$($,-* 5A0#0@,'3 #%A0& (0)9,% -B$&= 
- #%1B$#' ,$ B$,$$: K-#-,% %"#$"%&% + 4 B$&#% (60 (+% B$&#% 5 /%9(0; 5&0#0,' %"#$"%&%),  
- ()-,% + 4 B$&#% (60 (+% 5 /%9(0; 5&0#0,' %"#$"%&%)



RU

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

:P"+P1)Q VENTUS 17

- 25&%,0+/2 %"#$"%&% + 500&+$&5&+-- 5 #%1($)0B 4.2.2.
- 7)$/&#06-&%,-$ 230 :, 6#0&*,2&0$ ,$ (%)$$, @$B 20 B 0& B$5&% 5A0#/-, - 05+$C$,-$ #%A0@$; 10,'.
- : B$5&$ 5A0#/- (0)9,' A'&= 0A$56$@$,% 03#%,% &#2(% - &$3,-/% A$106%5,05&- ()* #%A0&,-/0+ 
!+&0#-10+%,,0"0 8$#+-5%,

E#0B$ &0"0, ,$0A30(-B0 0A$56$@-&=:
-  (05&26,05&= / 0&($)=,'B 7)$B$,&%B %"#$"%&% - / 6%))$&%B 5 6%/$&%B- ,% B$5&$ 5A0#/- (%,,0"0 
%"#$"%&%. LA$56$@$,-$ &#%,560#&-#0+/- 7)$B$,&0+ - A)0/0+ %"#$"%&% ,% B$5&0 5A0#/- - 25&%,0+/- ,% 
F2,(%B$,&

- +01B09,05&= +30(% 50&#2(,-/0+ 5$#+-5% ,% 0AR$/& - A$1 1%($#9/- ,%@%&= 5A0#0@,'$ #%A0&'
- +01B09,05&= 60)2@$,-* W%#%,&-;,0; E%#&' - (0/2B$,&0+, 605&%+)$,,'3 5 %"#$"%&0B.

>/#2S12$+ *R#"/$

?05)$ 0/0,@%,-* 5A0#/- 8$#+-5 0A*1%,:

- 500AC-&= 6#$(5&%+-&$)D E)-$,&% 0 F%/&$ 0/0,@%,-* 5A0#0@,'3 #%A0&,
- 5(%&= %"#$"%& 0@-C$,,'B, 0/)$$,,'B 6-/&0"#%BB%B- - 7&-/$&/%B-, "0&0+'B / 60(/)D@$,-D 6-&%,-* 

(6#0&*9/$ 6#0+0(0+), &$6)0,05-&$)$; - 7)$B$,&0+ %+&0B%&-/-, 
- 6$#$(%&= 6#$(5&%+-&$)D E)-$,&% 7)$B$,&' %+&0B%&-/-, $5)- 0,- 60 $"0 6#05=A$ ,$ 5B0,&-#0+%,' + 
%"#$"%&$,

- 6$#$(%&= E)-$,&2 1%60),$,,2D W%#%,&-;,2D E%#&2 %"#$"%&% 
- 6$#$(%&= E)-$,&2 ,% 60(6-5= (0/2B$,&' „?#0&0/0) 6#-$B/- 5A0#0@,'3 #%A0&” - 05&%+-&= $B2 /06-D 
7&0"0 (0/2B$,&%,

- 50A#%&= - 5)09-&= B250#, 05&%+K-;5* 605)$ 5A0#/-, + B$5&$ 2/%1%,,0B 6#$(5&%+-&$)$B E)-$,&%, ,0 ,$ 
(%)$$, @$B 20 B 0& B$5&% 5A0#/-,  

- 05&%+-&= B$5&0 5A0#/- + &%/0B 9$ 505&0*,--, /%/-B 0,0 A')0 (0 ,%@%)% #%A0&.
4R#"/1 #R#"N'#&12$( 21 #R\+/)+ *$K10$ VTS 2+ &/KVS1+):

a. ?#0/)%(/2 /%A$)* - $"0 60(/)D@$,-$, B0,&%9 #$"2)-#2DC$"0 /)%6%,% ,% &#2A06#0+0( - 
60(/)D@$,-$ &$6)00AB$,,-/0+ / -5&0@,-/%B &$6)0,05-&$)* - 30)0(0,05-&$)*,

A. ?0(/)D@$,-$, B0,&%9, ,%)%(/2 7)$B$,&0+ %+&0B%&-/- (/#0B$ 5$#+06#-+0(0+ +01(2K,'3 1%5)0,0/, 
(%&@-/0+ (%+)$,-* - 6#0&-+01%B0#%9-+%DC$"0 &$#B05&%&%) - 1%1$B)$,-$ 7)$/&#0(+-"%&$)$;,

+. 4%1B$C$,-$, +'#%+,-+%,-$ - F-/5-#0+%,-$(,%6#-B$#, %,/$#,0$ /#$6)$,-$) +$,&-)*.-0,,0; 
25&%,0+/-,

". ?0(/)D@$,-$ +$,&-)*.-0,,0; 25&%,0+/- / +01(230+0(%B, "-(#%+)-@$5/0; - 7)$/&#-@$5/0; 5-5&$B%B,

(. T%625/ +$,&-)*.-0,,0; 25&%,0+/-,

$. J&-)-1%.-* 26%/0+0/, + /0&0#'3 A')% (05&%+)$,% +$,&-)*.-0,,%* 25&%,0+/%.

4.2.2. >2,(%B$,&

!"#$"%& (0)9,% A'&= #%560)09$, ,%:

- F2,(%B$,&,0; 1%)-+/$
- 1%A$&0,-#0+%,,0; + F2,(%B$,& 5&%)=,0; ,$52C$; #%B$ 
- 56$.-%)=,0 6#-"0&0+)$,,0; 9$5&/0; 5&%)=,0; /0,5&#2/.--

>2,(%B$,&, #%B% -)- 5&%)=,%* /0,5&#2/.-* (0)9,' A'&= 6)05/-$, +'#0+,$,,'$ 60 2#0+,D, % &%/9$ 
(0)9,' -B$&= (05&%&0@,'; 1%6%5 6#0@,05&- 5 2@$&0B B%55' 0A0#2(0+%,-*.
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B

>B ~300

Q

:$)-@-,% 

%"#$"%&%
I%/5. 

,%"#21/%[P]

VS 21 500

VS 30 500

VS 40 500

VS 55 1000

VS 75 1000

VS 100 1500

VS 120 2000

VS 150 2000

VS 180 3500

VS 230 4000

VS 300 5000

VS 400 6000

VS 500 8500

VS 650 9000

4-5.11% ?#-B$# 60(60#/- +$#3,-3 A)0/0+ 6#-&0@,0-+'&*9,0"0 %"#$"%&%

: +$,&-)*.-0,,'3 25&%,0+/%3, #%1B$C$,,'3 0(,% ,%( (#2"0;, @%5&= +$#3,$; 25&%,0+/-, +'5&26%DC%* 1% 
/#%; ,-9,$;, (0)9,% A'&= 60(($#9%,% 500&+$&5&+2DC$; /0,5&#2/.-$; (#-5. 11%).

:'50&% 1%)-+/- F2,(%B$,&% -)- ,$52C$; #%B' (0)9,% A'&= (05&%&0@,0; ()* B0,&%9% 5-F0,% ()* 
0&+0(% /0,($,5%&%. ?#- 0&+0($ /0,($,5%&% 5)$(2$& 6#$(25B0&#$&= 605%(/2 %"#$"%&% ,% (060),-&$)=,0B 
F2,(%B$,&$ -)- 2")2A)$,-$ + F2,(%B$,&$ ,$605#$(5&+$,,0 60( 5-F0,0B.

4-5.11 ?#-B$#' 605%(/- %"#$"%&%
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4-5.12a. 4%1B$C$,-$ 060#,'3 7)$B$,&0+ %"#$"%&0+ VS 21-150

4-5. 12b. M#%,560#&-#0+0@,%* #%BB% (VS 21-150), -1"0&0+)$,,%* -1 6#*B02"0)=,'3 6#0F-)$;.

4-5. 12c. M#%,560#&-#0+0@,%* #%BB% (VS 21-150), -1"0&0+)$,,%* -1 )-&0"0 6#0F-)*.
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VTS оставляет за собой право вносить изменения без дополнительного уведомления

Агрегаты VENTUS20

Таблица 3a Наружные размеры транспортных рам агрегатов VS 21-150

Типоразмер 

агрегата

Длина рамы 

L
R

W
1

W
2

W
3

mm

VS-21

Lr=Ld-27

61 837 836

6387381603-SV

340144011604-SV

4121440174155-SV

553165311657-SV

53516531151001-SV

6671767116120-SV

06917671851150-SV

0691--180-SV

8632--230-SV

0642--300-SV

0692--400-SV

0643--500-SV

2753--650-SV

Рис. 12d. Расположение крайних фундаментных отверстий и пример крепления установок VS21-150.

Допускаются местные подпорки блоков агрегатов при условии, что:

a) для агрегатов VS 21-150 с опорными элементами (рис.12a) площадь опоры будет не меньше, чем  
200x200, и она расположена будет во всех местах наличия этих элементов

b) для агрегатов VS 21-650 с транспортной рамой (рис. 12b и 13a) подпорка будет не менее 200x200мм 
и расположена она на наружных концах рамы и в середине ее длины. 

c) Для агрегатов VS 180-650 (рис. 12c и 13b) подпорки 200x200мм необходимы на наружных концах 
рамы и в середине ее длины. В тоже время место стыковка продольных элементов рамы с 
серединными поперечными элементами требует площадь подпорки 300x200мм.

d) для агрегатов VS 21-650 (рис. 12d и 13c) подпорки 200x200мм необходимы на наружных концах 
рамы и в середине ее длины. В тоже время место стыковка продольных элементов рамы с 

серединными поперечными элементами требует площадь подпорки 300x200мм.
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a)

200

= =

b)

c)

200 300

==

4-5.13 I$5&,'$ 60(60#/- #%B A)0/0+ %"#$"%&0+

a) %"#$"%&' VS 21-650 5 &#%,560#&,0; #%B0; (L X 4415mm)

b) %"#$"%&' VS 21-150 5 ,$52C$; #%B0; (L > 4415mm)

c) VS 21-650 5 F2,(%B$,&,0; #%B0;.

4-5. 13.d. G060),-&$)=,'$ 060#' 25&%,0+/-, 05,%C$,,0; 060#,'B- 60(5&%+/%B-.
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:P"+P1)Q VENTUS22

51RK$J1 3b

5$-#"1%0+" 1P"+P1)1 W
4
 [mm]

VS-21 1060

VS-30 1060

VS-40 1267

VS-55 1438

VS-75 1579

VS-100 1759

VS-120 1990

VS-150 2184

4.2.3. I$5&0 25&%,0+/- %"#$"%&%

!"#$"%& (0)9$, A'&= #%560)09$, &%/-B 0A#%10B, @&0A' 60(/)D@$,,'$ /0BB2,-/%.-- (+$,&-)*.-0,,'$ 
/%,%)', &#2A06#0+0(', /%A$)=,'$ B%"-5&#%)-) ,$ B$K%)- 0&/#'&-D -,56$/.-0,,'3 6%,$)$;. 

  ;1-"+L+2# "1%0+L1)O /1/$+-K$R# YK+0+2)Q 21 &+2)$K(J$#22#. N*)12#&/+, 1 )1/H+ 

$*-#KO%#&1)O &+2)$K(J$#22NV N*)12#&/N /1/ #-#"N 'K( &#%'NT#&#'#& $ '"NP$T 

/#2*)"N/)$&2QT YK+0+2)#& %'12$(.

G)* 6#0+$($,-* ,0#B%)=,0; 5A0#/-, B0,&%9%, 7/56)2%&%.-- - 5$#+-5,0"0 0A5)29-+%,-* 5)$(2$& 
503#%,*&= B-,-B%)=,'$ #%55&0*,-* (#-5.14) B$9(2 5&0#0,0; 0A5)29-+%,-* - 605&0*,,'B- 7)$B$,&%B- 
605$C$,-* (5&$,', 060#', /0)0,,', &#2A06#0+0(' - &.(.).

,*K$ & /#0-1/)2QT 1P"+P1)1T -#'&#' )+-K#2#*$)+K( / )+-K##R0+22$/N &Q-#K2(+)*( 
)1/, S)# #2 &QT#'$) 21 *)#"#2N, -"#)$&#-#K#H2NV / *)#"#2+ #R*KNH$&12$(, 
)# *K+'N+)&Q'+"H1)O &*+ "1**)#(2$(, 2+#RT#'$0Q+ 'K( N*)12#&/$ YK+0+2)#& 
1&)#01)$/$ $ -#'&+'+2$( -$)(2$( / 2$0.

: B$5&%3, 6#$(,%1,%@$,,'3 ()* 0A5)29-+%,-*, (0625/%$&5* B0,&%9 /0BB2,-/%.-;, &#2A06#0+0(0+, 
+560B0"%&$)=,'3 /0,5&#2/.-; &0)=/0 &%/-B 0A#%10B, @&0A' 0,- B0")- A'&= )$"/0 ($B0,&-#0+%,' ,% 
+#$B* 5$#+-5,0"0 0A5)29-+%,-* - #$B0,&%.

 

4-5. 14 8+0A0(,0$ 6#05&#%,5&+0 50 5&0#0,' 0A5)29-+%,-* %"#$"%&% VS 21-650
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4.3. ?#-50$(-,$,-$ +01(230+0(0+

:01(230+0(' 6#-50$(-,*D&5* / 25&%,0+/%B 6#- 60B0C- "-A/-3 50$(-,$,-; (06.-*), /0&0#'$ "%5*& 
+-A#%.-- 0& 25&%,0+/- - 0(,0+#$B$,,0 +'#%+,-+%D& 5005,05&= +01(230+0(%  -  +'30(,0"0 0&+$#5&-* ()* 
+01(23% 25&%,0+/-. P% "-A/-3 50$(-,$,-*3 6#-52&5&+2D& F)%,.' 5 26)0&,-&$)*B-. >)%,.' /#$6*&5* / 
+01(230+0(%B )-A0 6#- 60B0C- 5%B0#$10+ (4-5. 15.%), )-A0 6#- 60B0C- /#$6$9,'3 7)$B$,&0+ (4-5. 15.A.) 
<)$B$,&' ()* /#$6)$,-* +01(230+0(0+ ,$ +30(*& + 5&%,(%#&,2D 605&%+/2.

P0#B%)=,%* #%A0&% 50$(-,$,-* 0A$56$@-+%$&5* 6#- #%5&*9$,-- +5&%+/- ,% 110 BB.

:01(230+0(' /#$6*&5* ,% 50A5&+$,,'3 /#$6$9,'3 7)$B$,&%3, ,$ 0&*"0C%* %"#$"%&. 4%560)09$,-$ 
+01(230+0(0+ (0)9,0 -5/)D@%&= 60*+)$,-$ (060),-&$)=,0"0 K2B% + 5-5&$B$ 6#- (+-9$,--  +01(23%

~150

a)

b)

4-5.15. ?#-,.-6' 60(/)D@%,-* /%,%)0+

4.4. ?0(/)D@$,-$ ,%"#$+%&$)$; - 03)%(-&$)$;

?0(/)D@$,-$ &$6)00AB$,,-/0+ (0)9,0 A'&= +'60),$,0 &%/-B 0A#%10B, @&0A' -1A$9%&= ,%6#*9$,-*, 
/0&0#0$ B09$& 6#-+$5&- / B$3%,-@$5/-B 60+#$9($,-*B -)- 0A#%10+%,-D &#$C-,. P- &*9$5&= 
&#2A06#0+0(%, ,- &$B6$#%&2#,'$ 6$#$6%(' ,$ (0)9,' A'&= ,%6#%+)$,' ,% 6%&#2A/- &$6)00AB$,,-/%. 
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: 1%+-5-B05&- 0& B$5&,'3 25)0+-; 5)$(2$& 6#-B$,*&= /0B6$,5%.-D + 5-5&$B$ &#2A06#0+0(0+ ,% +30($ 
- +'30($ + .$)*3 -5/)D@$,-* 6#0(0)=,0"0 #%5K-#$,-* &#2A06#0+0(%. ?#- 60(/)D@$,-- &#2A06#0+0(0+ 
&$6)0,05-&$)$; / 6%&#2A/%B &$6)00AB$,,-/0+, -B$DC-B #$1=A0+'$ 50$(-,$,-*, ,$0A30(-B0 1%/0,&#-&= 
6%&#2A0/ &$6)00AB$,,-/% (060),-&$)=,'B /)D@0B (#-5.16)

?0(+0(*C-$ /0BB2,-/%.-- 5)$(2$& #%560)%"%&= &%/-B 0A#%10B, @&0A' 0,- ,$ 1%&#2(,*)- (05&26 / (#2"-B 
5$/.-*B %"#$"%&%. 86050A 60(/)D@$,-* /0BB2,-/%.-; / &$6)00AB$,,-/%B (0)9$, 0A$56$@-+%&= )$"/-; 
($B0,&%9 &#2A06#0+0(% + .$)*3 A$56#0A)$B,0"0 ($B0,&%9% &$6)00AB$,,-/% -1 %"#$"%&% + B0B$,& 
6#0+$($,-* 0A5)29-+%,-* - #$B0,&%.

4-5.16 I$&0( 60(/)D@$,-* &#2A06#0+0(0+ 6-&%,-* &$6)00AB$,,-/0+

51RK$J1 4 3$'Q -#'*#+'$2+2$( /#KK+/)#"#& )+-K##R0+22$/#& & %1&$*$0#*)$ #) 2#0$21KO2#P# '$10+)"1

8#0$21KO2Q. '$10+)" -1)"NR/1 Dn (00) 5+-K##R0+22$/$ &#'(2Q+

B1)+"$1K -"$*#+'$2+2$( 
/#KK+/)#"1 4-#*#R -#'/KVS+2$( /#KK+/)#"1

20 Q%&2,= 4$1=A% R 3/4”

25 Q%&2,= 4$1=A% R 1”

32 Q%&2,= 4$1=A% R 1 1/4”

50 8&%)= 4$1=A% R 2”

80 8&%)= 4$1=A% R 3”

>#$0,0+'$ 03)%(-&$)- ,$1%+-5-B0 0& ,0B-,%)=,0"0 (-%B$&#% -B$D& B$(,'$ 6%&#2A/-, 6#-56050A)$,,'$ ()* 9$5&/0; 6%;/-

M$6)00AB$,,-/- 60(/)D@%D&5* @$#$1 6%&#2A/- / &$6)0,05-&$*B &%/, @&0A' 0,- #%A0&%)- + #$9-B$ 
6#0&-+0&0/% 5 60&0/0B +01(23%. ?#*B0&0@,0$ 60(/)D@$,-$ &$6)00AB$,,-/0+ B09$& 6#-+$5&- / 5,-9$,-D 
-3 &$6)0+0; B0C,05&-. 

?#-B$#' 60(/)D@$,-* 6#*B'3 - 0A#%&,'3 &#2A06#0+0(0+ + 1%+-5-B05&- 0& #%560)09$,-* %"#$"%&% 
60/%1%,' ,% #-52,/$.
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4-5. 17 ?#-B$# 60(/)D@$,-* +0(*,'3 &$6)00AB$,,-/0+

?0(/)D@$,-$ F#$0,0+0"0 03)%(-&$)* / 30)0(-)=,0; B%K-,$ 6#0-1+0(-&5* 5 50A)D($,-$B +5$3 6#%+-) 
#%A0&' 5 30)0(-)=,'B- B%K-,%B- - &0)=/0 /+%)-F-.-#0+%,,'B 56$.-%)-5&0B 60 B0,&%92 30)0(-)=,'3 
%66%#%&0+.

4-5. 18 ?0(/)D@$,-$ F#$0,0+0"0 03)%(-&$)*
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1. ?#$(03#%,-&$)=,'; /)%6%,
2. I%,0B$&#
3. E)%6%, +01(2K,';
4. E)%6%, ()* ,%60),$,-*
5. ?#-$B,%* $B/05&=
6. P%505 .-#/2)*.-0,,';
7. M$#B0B$&#
8. W-)=1% ()* (%&@-/% &$B6$#%&2#'
9. E)%6%, #%+,0+$5-*

10. E)%6%, #$"2)-#0+0@,';

4-5.19 ?#-B$# 60(/)D@$,-* &$6)00AB$,,-/0+

4.5.L&+0( /0,($,5%&%%

Y1 /0,($,5%&,'3 +%,,-60((0,0+ 5$/.-- 03)%9($,-*, ")-/0)$+0"0, 6$#$/#$5&,0-&0@,0"0 - +#%C%DC$"05* 
&$6)00AB$,,-/0+ 6%&#2A/- ()* 0&+0(% /0,($,5%&% +'+$($,' ,%#292.

!#''#2#0 'K( /#2'+2*1)1 & *+/J$$ -+"+/"+*)2#)#S2#P# "+/N-+"1)#"1 N*)12#&#/ 
VS10-15 (&K(+)*( *-+J$1KO2Q0 #R"1%#0 -#'P#)#&K+22Q. -#K *10#. N*)12#&/$. 3 
-#KN *+/J$$ N*)12#&K+2# '"+21H2#+ #)&+"*)$+ * &2N)"+22+. "+%OR#. G1”.

E 5)-+,'B 6%&#2A/%B 5)$(2$& 60(50$(-,-&= 5-F0,', @$#$1 /0&0#'$ (0)9$, 0&+0(-&=5* /0,($,5%&.

3 *+/J$$ -+"+/"+*)2#)#S2#P# )+-K##R0+22$/1 N*)12#&#/ VS10-15 *$M#2 )"+RN+)*( 
&/"NS$&1)O & 2+ %1R$)#+ '"+21H2#+ #)&+"*)$+, $*-#KO%N( )+MK#2#&NV K+2)N 
(M)#"#-K1*)#&Q. N-K#)2$)+KO) 'K( $*/KVS+2$( -"#)+/12$( 0+*)1 *#+'$2+2$( -"$ 
KVR#0 -#K#H+2$$ *$M#21 (=$*. 20c).

: 5&%,(%#&,0B +%#-%,&$ + /0B6)$/& / %"#$"%&%B +30(*& K%#0+'$ 5-F0,', -560)=12$B'$ + 5$/.-*3 
%"#$"%&%, "($ -B$$&5* #%1#$9$,-$. O%#0+0; 5-F0, ,$ B09$& A'&= 25&%,0+)$, + @%5&- %"#$"%&% 60( 
(%+)$,-$B (1% +$,&-)*&0#0B). P$ ,29,0 25&%,%+)-+%&= 0&+0(,'$ 5-F0,' + 5$/.-*3, "($ 0A#%12$&5* 
60+'K$,,0$ (%+)$,-$. : .$)*3 -1A$9%,-* +'(2+% +01(23% B09,0 25&%,0+-&= 5-F0,' + /0BB2,-/%.--, 
0&+0(*C$; /0,($,5%&, + 500&+$&5&+-- 5 #-5. 20 - &%A)-.$; 5. L&+0(,'$ 5-F0,' -)- 505&%+,'$ @%5&- 
5-F0,0+ ()* 5$/.-;, + /0&0#'3 -1A'&0@,0$ (%+)$,-$, ,$ +30(*& + /0B6)$/& 605&%+/-.

:'50&% 5-F0,0+ „H” 1%+-5-& 0& #%1,-.' (%+)$,-* + 5$/.-- %"#$"%&%, -1 /0&0#0; 0&+0(-&5* /0,($,5%& 
+ B0B$,& #%A0&', - %&B05F$#,'B (%+)$,-$B. 4%1B$# „H”, -5@-5)*$B'; + BB, (0)9$, A'&= A0)=K-;, @$B 
#%1,-.% (%+)$,-*, +'#%9$,,%* + BB 5&0)A% H

2
O.

51RK$J1 5 =1R#S1( &Q*#)1 *$M#2#&

] !#K2#+ '1&K+2$+ &+2)$K()#"1 (!1) =1%0+" H (00.)

1. < 600 60

2. 600-1000 100

3. 1000-1400 140

4. 1400-1800 180

5. 1800-2200 220

6. 2200-2600 240
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1

2

3

1

2

3

a) b) c)

4-5. 20 ?$#$)-+,'$ 5-F0,'

3&$'N "1%K$S2#P# '1&K+2$( & *+/J$(T -"$ "1R#)+ 1P"+P1)1 2+ '#-N*/1+)*( *#+'$2+2$+ 
2+*/#KO/$T #)&#'(L$T /#2'+2*1) -1)"NR/#& 21 #'$2 *$M#2.

G0625/%$&5* 50$(-,$,-$ 5-F0,0+ #%1)-@,'3 5$/.-; ,% 0(-, 0&+0(*C-; /0))$/&0# 5 25)0+-$B, @&0 
/0))$/&0# A2($& 50$(-,$, 5 0&/#'&'B +01(230B. ?$#$( 1%625/0B %"#$"%&% 5-F0,' 5)$(2$& 1%)-&= 
+0(0;. : 30)0(,'3 25)0+-*3 5)-+' /0,($,5%&% 5)$(2$& -10)-#0+%&= - 6#- ,$0A30(-B05&- 6#-B$,-&= -3 
500&+$&5&+2DC-; 60(0"#$+.

4.6. <)$/&#-@$5/-$ 50$(-,$,-*

?0(/)D@$,-$ 7)$/&#-@$5/-3 50$(-,$,-; 7)$B$,&0+ 0A0#2(0+%,-* 25&%,0+/- (0)9,0 +'60),*&=5* 
6$#50,%)0B 500&+$&5&+2DC$; /+%)-F-/%.-- 5 (0625/0B, % &%/9$ + 500&+$&5&+-- 5 ,0#B%B- 
- 5&%,(%#&%B-. ($;5&+2DC-B- ,% &$##-&0#-- 5&#%,', + /0&0#0; 6#0-1+0(-&5* B0,&%9. 8$@$,-* 
- &-6 6-&%DC-3 /%A$)$; (,%6#. 7/#%,-#0+%,,'$ /%A$)-);0&($)=,'$ 7)$B$,&' 0A0#2(0+%,-* (0)9,' 
500&+$&5&+0+%&= ,0B-,%)=,0B2 &0/2 - 56$.-F-/$ B$5&% #%560)09$,-* 25&%,0+/- (,%6#. 0/#29%DC%* 
&$B6$#%&2#%, 56050A 2/)%(/- /%A$)$;, 0&(%)$,,05&= 0& 7)$/&#0C-&%).

?#$9($, @$B 6#-5&26-&= / 60(/)D@$,-D 6-&%,-*, 5)$(2$& 6#0+$#-&= 500&+$&5&+-$ ,%6#*9$,-* - @%5&0&' 
7)$/&#05$&- 5 (%,,'B- ,% &%A)-@/%3 ,0B-,%)=,'3 25&#0;5&+. G0625&-B0$ 0&/)0,$,-$ ,%6#*9$,-* 
6-&%,-* - @%5&0&' 7)$/&#05$&- 5 (%,,'B- ,% &%A)-@/%3 505&%+)*$& ±5%. ?#- ,%)-@-- ,$500&+$&5&+-; 
25&#0;5&+% 60(/)D@%&= ,$ 5)$(2$&.

4.6.1.:#%C%DC-;5* #$"$,$#%&0#

?#-+0( +#%C%DC$"05* #$"$,$#%&0#% 505&0-& -1 6#-+0(,0; "#266' ((+-"%&$)= + @$#+*@,%* 6$#$(%@%), % 
&%/9$ 6#$0A#%10+%&$)* @%5&0&'. 8-5&$B% 26#%+)$,-*  6#-56050A)$,% ()* 60(/)D@$,-* 5&%,(%#&,0"0 
26#%+)*DC$"0 5-",%)% 0-10 :, % &%/9$ / #%A0&$ + 5$&- RS485  5 6#-B$,$,-$B 6#0&0/0)% modbas. 
?#$0A#%10+%&$)= @%5&0&' 6-&%$&5* 0(,0F%1,'B 6$#$B$,,'B &0/0B 5 ,%6#*9$,-$B 13230 :/50 W.. :5$ 
7)$/&#-@$5/-$ 60(/)D@$,-* 6#-+0(,0; "#266' #0&0#,0"0 &$6)00AB$,,-/% 5)$(2$& +'60),*&= 50")%5,0 
«92*)"N/J$$ #R*KNH$&12$( -"$&#'2QT P"N-- 'K( &"1L1VL+P#*( )+-K##R0+22$/1».

4.6.2.<)$/&#-@$5/-; ,%"#$+%&$)=

E%A$)- 6-&%,-* 7)$/&#0,%"#$+%&$)* (0)9,' A'&= 6#062C$,' @$#$1 6%,$)= /0#625% 5 &')=,0; 5&0#0,'. 
H5)- /%A$)- 6#0&*"-+%D&5* @$#$1 -,56$/.-0,,2D 6%,$)=, &0 0,- ,$ (0)9,' B$K%&= 0&/#'&-D 7&-3 
6%,$)$; 6#- 5$#+-5,'3 #%A0&%3.

?0(/)D@$,-$ ,%"#$+%&$)* 5 26#%+)*DC-B B0(2)$B 6#0-1+0(-&5* ,$605#$(5&+$,,0 + 5$/.-- ,%"#$+%&$)* 
60 Y,5&#2/.-- B0(2)*. : 05&%)=,'3 5)2@%*3 60(/)D@$,-$ 6-&%,-* 7)$/&#0,%"#$+%&$)* 5)$(2$& +'60),*&= 
@$#$1 0&($)=,'; 7)$/&#0C-&, ,$ +30(*C-; + 605&%+/2 VTS.

E%9('; ,%"#$+%&$)=,'; 7)$B$,& 7)$/&#0,%"#$+%&$)* 0&($)=,0 60(/)D@%$&5* / /)$BB,0; /0)0(/$ 
(#-5.21), ,%30(*C$;5* 5A0/2 ,%"#$+%&$)*.
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<)$/&#0,%"#$+%&$)= (0)9$, A'&= 60(/)D@$, &%/, @&0A' 0, +/)D@%)5* &0)=/0 605)$ +/)D@$,-* 
+$,&-)*&0#%. E#0B$ &0"0, 6#- 05&%,0+/$ +$,&-)*&0#% 7)$/&#0,%"#$+%&$)= (0)9$, A'&= 0&/)D@$,.

: 1%+-5-B05&- 0& 25&%,0+)$,,0; 5-5&$B' %+&0B%&-/- B0C,05&= ,%"#$+%&$)* B09$& #$"2)-#0+%&=5* 
6)%+,0 -)- 5&26$,@%&0. G)* 5&26$,@%&0; #$"2)-#0+/- ,%"#$+%&$)*, ,%"#$+%&$)=,'$ 7)$B$,&' 5)$(2$& 
50$(-,*&= + "#266' 60 &#- (#-5. 22). P%"#$+%&$)=,'$ 7)$B$,&' + /%9(0; "#266$ #%1B$C$,' 5-BB$&#-@,0 
+ 0/,$ ,%"#$+%&$)*.

I0C,05&,'$ +01B09,05&- ,%"#$+%&$)$; + 1%+-5-B05&- 0& B$&0(% 60(/)D@$,-* 0&($)=,'3 "#266 
,%"#$+%&$)=,'3 7)$B$,&0+ - /0)-@$5&+% 60(/)D@$,,'3 "#266 2/%1%,' + &%A)-.$ 6.

P% /0)0(/$ -B$D&5* /)$BB' ()* 60(/)D@$,-* 6#0+0(0+ 1%1$B)$,-* 4H - ,$;&#%)=,0"0 N (/0#625 
,%"#$+%&$)* (0)9$, A'&= 60(/)D@$, / 1%1$B)$,-D -)- ,2)$+0B2 6#0+0(2) M%B 9$ -B$D&5* /)$BB' 0,7 08 
- 0,9 ()* &$#B05&%&%, /0&0#'; 6#$(03#%,*$& 0& @#$1B$#,0"0 60+'K$,-* &$B6$#%&2#' +,2&#- ,%"#$+%&$)*. 
<&0 B09$& 5)2@-&=5* 6#- 5,-9$,-- #%530(% +01(23% -)- $"0 0&52&5&+--. 86-#%)- 7)$/&#-@$5/-3 
7)$B$,&0+ +'30(*& -1 5&#0* 6#- 6$#$"#$+$ - 0&52&5&+-- 03)%9($,-* (+-92C-B5* +01(230B.

5+"0#*)1) #R(%1)+KO2# '#KH+2 RQ)O -#'/KVS+2 / *$*)+0+ N-"1&K+2$( 

21P"+&1)+K(.

4%A0&% &$#B05&%&% A%1-#2$&5* ,% 050A$,,05&*3 A-B$&%))-@$5/0"0 7)$B$,&%, #%1B'/%DC$"0 .$6= 
26#%+)$,-* 6-&%,-$B ,%"#$+%&$)* 6#- &$B6$#%&2#$ 0/#29%DC$"0 &$#B05&%& +01(23% (0 65ºC. ?05)$ 
%+%#-;,0"0 +'/)D@$,-* +/)D@$,-$ ,%"#$+%&$)* 6#0-530(-& %+&0B%&-@$5/- 6#- 5,-9$,-- &$B6$#%&2#' 
,% 20ºC. ?05)$ 6)%,0+0"0 -)- %+%#-;,0"0 (56#0+0.-#0+%,,0"0 6$#$"#$+0B) 0&/)D@$,-* 6-&%,-* 
,%",$&%DC-; +$,&-)*&0# (0)9$, #%A0&%&= $C$ 06#$($)$,,0$ +#$B* (0,5-5 B-,.), 60/% ,$ 05&',2& 56-#%)- 
7)$/&#0,%"#$+%&$)*.

: 5)2@%$ ,%"#$+%&$)* 5 6)%+,0; #$"2)*.-$; B0C,05&- +5$ 7)$/&#-@$5/-$ 60(/)D@$,-* - /0,F-"2#%.-D 
5-5&$B' 26#%+)$,-* ,%"#$+%&$)* 5)$(2$& +'60),*&= 50")%5,0 2/%1%,-*B, ,%30(*C-B5* + Y,5&#2/.-- 60 
7/56)2%&%.-- ,%"#$+%&$)*.
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4-5. 21 ?#-B$#' 60(/)D@$,-* 0(,0; "#266' ,%"#$+%&$)=,'3 7)$B$,&0+ (3 K&.) 7)$/&#-@$5/0"0 
,%"#$+%&$)*

a) 60(/)D@$,-$ &#$2"0)=,-/0B  b)60(/)D@$,-$ 1+$1(0;
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51RK$J1 6 B#L2#*)O 21P"+&1)+K+. R+% 0#'NK( "+PNK$"#&12$( & %1&$*$0#*)$ #) *-#*#R1 -#'/KVS+2$( #)'+KO2QT P"N-- 

P"+VL$T YK+0+2)#&

BoL2#*)O 
21P"+&1)+K(

& /3).

@#K$S+*)&# YK+0+2)#& 21P"+&1)+K(, 
-#'/KVS+22QT %&+%'#. “Y”

0 1 2 3 4 5 6
@
#
K
$
S
+
*
)&
#

 Y
K
+
0
+
2
)#
&

 
2
1
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+
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(
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^

”
0  6 12 18 24 30 36

1 18 24 30 36 42 48  

2 36 42 48 54 60  

3 54 60 66 72  

4 72 78 84  

5 90 96  

6 108  

4.6.3.G+-"%&$)= +$,&-)*&0#%

: %"#$"%&%3 7&-3 &-60#%1B$#0+ (05&26,' +$,&-)*&0#,'$ "#266' + (+23 +%#-%,&%3

1. 4%(-%)=,'$ +$,&-)*&0#' 5 #%A0@-B /0)$50B,  5B0,&-#0+%,,'B ,% +%)$ 0(,0F%1,0"0, 

3-5/0#05&,0"0 %5-,3#0,,0"0 (+-"%&$)* - 5 +01B09,05&=D 5&26$,@%&0"0 -1B$,$,-* 0A0#0&0+ 5 
60B0C=D B,0"05/0#05&,0"0 6$#$/)D@%&$)*. <&- (+-"%&$)- -B$D& +,2&#$,,DD &$#B-@$5/2D 

1%C-&2 + +-($ A-B$&%))-@$5/0"0 /0,&%/&%.

2. :$,-)*&0#' A$1 /0#625%, #%1B$C$,,'$ ,% +%)$ 3-F%1,0"0 %5-,3#0,,0"0 (+-"%&$)* - 5 
+01B09,05&=D 6)%+,0"0 -1B$,$,-* 0A0#0&0+ 5 60B0C=D 6#$0A#%10+%&$)* @%5&0&'. 

?#$0A#%10+%&$)= @%5&0&' 052C$5&+)*$& /0,&#0)=,'$ - 1%C-&,'$ F2,/.--.

  !"+#R"1%#&1)+K$ S1*)#)Q & 1P"+P1)1T   VS 10-15    -$)1V)*( 21-"(H+2$+0 1x230V / 50Hz. 

!#'"#R2Q+ '122Q+ -# -#'/KVS+2$V $ Y/*-KN1)1J$$ #R#"N'#&12$( * -"+#R"1%#&1)+K(0$ 

S1*)#)Q - *0#)"$ *K+'NVL$. -1"1P"1M: :P"+P1)Q VS 21-650

?-&%,-$ &0/0B 5 ,%6#*9$,-$B 230V/50Hz (0)9,0 6#0-1+0(-&=5* + 500&+$&5&+-- 5 ($;5&+2DC-B- 

6#%+-)%B- - 5&#0-&$)=,'B- ,0#B%B-. ?0(/)D@$,-$ (+-"%&$)* 5)$(2$& 6#0+0(-&= 60 53$B%B (#-5.23) - 

5 (%,,'B-, 50($#9%C-B-5* + /0#0A/$ 60(/)D@$,-* - ,% &%A)-@/$ 6%#%B$&#0+ (+-"%&$)*. 
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4-5. 23 83$B% 60(/)D@$,-* (+-"%&$)* + %"#$"%&%3 VS 10 - VS 15

a) VS-10 c 3-3 5/0#05&,'B (+-"%&$)$B b) VS-15 5 3-3 5/0#05&,'B- (+-"%&$)*B-

!"#$"%& VS 21-650

G+-"%&$)- +$,&-)*&0#0+ 6#-56050A)$,' ()* #%A0&' + 6')=,0; - +)%9,0; 5#$($ (IP55), a -3 -10)*.-* 
(/)%55% F) 6#-56050A)$,% ()* #%A0&' 5 6#$0A#%10+%&$)$B @%5&0&'. P$ &#$A2$&5* ,-/%/-3 (060),-&$)=,'3 
5#$(5&+ ()* 1%C-&' (+-"%&$)$; 0& 25)0+-; + +$,&-)*&0#,0; 5$/.-- %"#$"%&%.

G+-"%&$)-, -560)=12$B'$ + %"#$"%&%3 + 5&%,(%#&,0B +%#-%,&$, -B$D& 50A5&+$,,0$ 03)%9($,-$ + +-($ 
+$,&-)*&0#%, 25&%,0+)$,,0"0 ,% +%)2.

E%A$)- 7)$/&#06-&%,-* (+-"%&$)* (0)9,' 6#030(-&= @$#$1 #$1-,0+'$ #01$&/- + 0&+$#5&-*3 + 1%(,$; 
6%,$)- /0#625%.

: 5)2@%$, /0"(% 0&+$#5&-* ()* 6#0625/% /%A$)$; 1%/#'&' &0,/-B 5)0$B B$&%))%, 5)$(2$& $"0 %//2#%&,0 
2A#%&=.

389B:89,! @1R+K$ YK+/)"#-$)12$( 2+KO%( -"#&#'$)O S+"+% $2*-+/J$#22Q+ -12+K$.

<)$/&#0(+-"%&$)= +$,&-)*&0#%  5 /)-,0#$B$,,0; 6$#$(%@$; 

G+-"%&$)- +$,&-)*&0#% 5 /)-,0#$B$,,'B 6#-+0(0B 6-&%D&5* ,%6#*9$,-$B 33400 : / 50 W.. ?0(/)D@$,-$ 
+'60),*$&5* @$#$1 1%C-&2 0& 6$#$"#21/- - /0#0&/0"0 1%B'/%,-*, 500&+$&5&+2DCe; ,0B-,%)=,0B2 &0/2 
25&%,0+)$,,0"0 (+-"%&$)*. 

32$012$+: E&$P1)+K$ &+2)$K()#"#&, 0#L2#*)OV 4 /3), '#-N*/1+)*( %1-N*/1)O 
21-"(0NV. E&$P1)+K$ 0#L2#*)OV 5.5 /3) $ &QI+ '#KH2Q %1-N*/1)O*( S+"+% *T+0N 
„%&+%'1-)"+NP#KO2$/”. 

<)$/&#0(+-"%&$)= 5 6#*B'B 6#-+0(0B +$,&-)*&0#%

G+-"%&$)- +$,&-)*&0#% 5 6#*B'B 6#-+0(0B B%)0; B0C,05&- ((0 2.2 /:&) 1%6-&'+%D&5* ,%6#*9$,-$B 
33220: @$#$1 0(,0F%1,'; (230 :) 6#$0A#%10+%&$)= @%5&0&'. G+-"%&$)- A0)=K$; B0C,05&- 1%6-&'+%D&5* 
,%6#*9$,-$B 33400: @$#$1 &#$3F%1,'; (33400+) 6#$0A#%10+%&$)= @%5&0&'.
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32$012$+: -+"+' -#'/KVS+2$+0 '&$P1)+K( 2+#RT#'$0# -"#&+"$)O 2#0$21KO2Q+ 
%21S+2$( 21-"(H+2$( -$)12$( $ &QT#'1 * -"+#R"1%#&1)+K( S1*)#)Q.

?0(/)D@$,-$ (+-"%&$)* (0)9,0 +'60),*&=5* 5 -560)=10+%,-$B 1%C-&', 60(30(*C$; ()* 6#-B$,*$B0"0 
&-6% 6#$0A#%10+%&$)*. H5)- (+-"%&$)= 1%6-&'+%$&5* @$#$1 6#$0A#%10+%&$)= @%5&0&', &0 60(/)D@%&= 
1%C-&2 ,$& ,$0A30(-B05&-. L,% #$%)-10+%,% + 5%B0B 6#$0A#%10+%&$)$ - $$ B09,0 %/&-+-#0+%&= 
605#$(5&+0B 1%(%,-* 06#$($)$,,'3 6%#%B$&#0+ - 6#06-5'+%,-$B ,0B-,%)=,'3 1,%@$,-;, + 500&+$&5+&-- 
5 -,5&#2/.-$; ,% 6#$0A#%10+%&$)= @%5&0&'.

32$012$+: ,*K$ &+2)$K()#"21( *+/J$( N/#0-K+/)#&121 2+*/#KO/$0$ &+2)$K()#"10$, 
)# '#KH21 RQ)O #R+*-+S+21 $T *$2T"#221( "1R#)1. 

4$*)+01 N-"1&K+2$( &+2)$K()#"10$ '#KH21 #R+*-+S$&1)O *$2T"#22Q. %1-N*/, 
#*)12#& $ /#2)"#KO */#"#*)$ &"1L+2$(.

3 *KNS1+ -#K#0/$ $K$ #*)12#&1 #'2#P# $% &+2)$K()#"#&, &*( *+/J$( '#KH21 RQ)O 
#*)12#&K+21.

?#- 60(/)D@$,-- 6#$0A#%10+%&$)* @%5&0&' &0/- +'50/0; @%5&0&' -)- "%#B0,-@$5/-$ 505&%+)*DC-$ 
,%6#*9$,-; + 6-&%DC-3 (+-"%&$)= /%A$)*3 B0"2& +01A29(%&= 7)$/&#0B%",-&,'$ 60B$3-. 80$(-,$,-$ 
B$9(2 6#$0A#%10+%&$)$B @%5&0&' - (+-"%&$)$B 5)$(2$& 6#0-1+0(-&= 7/#%,-#0+%,,'B- 6#0+0(%B- 
50")%5,0 2/%1%,-*B, 6#$(5&%+)$,,'B- + Y,5&#2/.-- 60 7/56)2%&%.-- 6#$0A#%10+%&$)* @%5&0&'.

?$#$( 6$#+'B 1%625/0B, % &%/9$ 605)$ ()-&$)=,0"0 6#05&0* ,$0A30(-B0 6#0+$#-&= 506#0&-+)$,-$ 
-10)*.-- B$9(2 /0#6250B - 0AB0&/0; 605&0*,,'B &0/0B.

G)* ,0+'3, 0@-C$,,'3 -)- +055&%,0+)$,,'3 0AB0&0/ 0$2$01KO2#+ *#-"#)$&K+2$+ '#KH2# RQ)O 
10 M_ 0&,05-&$)=,0 1$B)-.

>R#%21S+2$( 21 
2#0$21KO2#. )1RK$S/+ 

'&$P1)+K(

!$)12$+ '&$P1)+K( #) *+)$ 
3x400 3/50 XJ

!$)12$+ '&$P1)+K( S+"+% -"+#R"1%#&1)+KO S1*)#)Q

!$)12$+ -"+#R"1%#&1)+K( #)
*+)$ 3x400 3/50 XJ

!$)12$+ -"+#R"1%#&1)+K( 
#) *+)$ 1x230 3/50 XJ

230/4003 ^/Y

L1

U1

L2

V1

W2 U2

L3

W1

V2

3x400

L1

U1

L2

V1

W2 U2

L3

W1

V2

3x400

L1

U1

L2

V1

W2 U2

L3

W1

V2

3x230

400/6903 ^/Y

L1

U1

L2

V1

W2 U2

L3

W1

V2

3x400

L1

U1

L2

V1

W2 U2

L3

W1

V2

3x400

X

4-5. 24 ?0(/)D@$,-$ /%A$)$; 6-&%,-* - /)$BB + #%56#$($)-&$)=,0; /0#0A/$ 0(,060)D5,'3 (+-"%&$)$;.
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4.6.4.:01(2K,'$ /)%6%,'

:01(2K,'$ /)%6%,' %"#$"%&0+  VS 400-650 5&%,(%#&,0 -B$D& (+% 0&($)=,'3 K&0/% - (0)9,' #%A0&%&= 
5 (+2B* 5$#+06#-+0(%B-. Y560)=10+%,-$ ()* ,-3 0(,0"0 5$#+06#-+0(% (,$1%+-5-B0 0& +$)-@-,' 
$"0 +#%C%DC$"0 B0B$,&%) B09$& A'&= 6#-@-,0; ,$6#%+-)=,0; #%A0&' /)%6%,%. H5)- + %"#$"%&$ 
6#-B$,*$&5* +0(*,0; &$6)00AB$,,-/ ( ,%"#$+%&$)=, 03)%(-&$)=, ")-/0)$+%* 7,$#"02&-)-1%.-*), &0 
5$#+06#-+0(' +01(2K,'3 /)%6%,0+ 6#-&0@,'3 %"#$"%&0+ (0)9,' -B$&= +01+#%&,2D 6#29-,2, /0&0#%* 
"%#%,&-#2$& 5%B05&0*&$)=,0$ 1%/#'&-$ /)%6%,% 6#- -5@$1,0+$,-- 7)$/&#06-&%,-*. 

4.6.5. !+&0B%&-/%

!+&0B%&-/%, +30(*C%* + /0B6)$/&, *+)*$&5* 505&%+,0; @%5&=D /%9(0"0 %"#$"%&% ()* +$,&-)*.-- 
- /0,(-.-0,-#0+%,-* +01(23%, ($)%$& +01B09,'B 6)%+,2D #%A0&2 0A0#2(0+%,-*, % +0 B,0"-3 5)2@%*3 
*+)*$&5* ,$0A30(-B'B /0B60,$,&0B, 0&52&5&+-$ /0&0#0"0 B09$& 6#-+$5&- / 6#0A)$B%B + 7/56)2%&%.-- 
- 5$#=$1,'B %+%#-*B 0A0#2(0+%,-*.

G%,,%* (0/2B$,&%.-* ,$ 50($#9-& -,5&#2/.-; - 2/%1%,-;, 5+*1%,,'3 5 B0,&%90B 7)$B$,&0+ 
%+&0B%&-/-, 60(/)D@$,-*,  1%625/% - 7/56)2%&%.-- 5-5&$B'.

M%/%* -,F0#B%.-* ,%30(-&5* + (0/2B$,&%3, 605&%+)*$B'3 VTS +B$5&$ 5 /0B6)$/&0B %+&0B%&-/-. : 
(#2"-3 5)2@%*3 -,F0#B%.-D - (0/2B$,&%.-D 0A*1%, 6#$(05&%+-&= 605&%+C-/ 5-5&$B' %+&0B%&-/-.

5. !#'P#)#&/1 / %1-N*/N

T%625/ %"#$"%&% 6#- 5(%@$ + 7/56)2%&%.-D 5-5&$B' +$,&-)*.-- (0)9$, 052C$5&+)*&=5* 
/+%)-F-.-#0+%,,'B - 0A2@$,,'B + (%,,0; 5F$#$ 6$#50,%)0B. ?$#$( 1%625/0B 5)$(2$& &C%&$)=,0 
0@-5&-&= +,2&#$,,-$ @%5&- 25&#0;5&+ - /%,%)0+. P$0A30(-B0 6#0+$#-&=, @&0:

- +0 +#$B* #%A0& 60 B0,&%92 ,$ A')- 60+#$9($,' 7)$B$,&' 0A0#2(0+%,-* - /0BB2,-/%.-;, 
%+&0B%&-/- -)- 25&#0;5&+ %+&0B%&-/-,

- +5$ +$,&-)*.-0,,'$ 25&#0;5&+% B$3%,-@$5/- 1%/#$6)$,' - 60(/)D@$,' / +$,&-)*.-0,,0; 
5-5&$B$,

- 60(50$(-,$,' 1%1$B)*DC-$ 6#0+0(%, 50$(-,*DC-$ %"#$"%& 5 +$,&-)*.-0,,'B- /%,%)%B-,

- 60),05&=D 25&%,0+)$,' - "0&0+' / #%A0&$ "-(#%+)-@$5/-$ - F#$0,0+'$ 5$&-, a &$6)0- 
- 3)%(0,05-&$)- 6#-52&5&+2D& + 6-&%DC-3 /0,&2#%3,

- 60&#$A-&$)- 7)$/&#07,$#"-- 60(/)D@$,' - "0&0+' / #%A0&$,

- 25&%,0+)$,' 5-F0,' - /0BB2,-/%.-- 0&+0(% /0,($,5%&% 5 /0,($,5%&,'3 +%,,. 

- +5$ 7)$B$,&' %+&0B%&-/- 60(50$(-,$,' - 60(/)D@$,' 6#%+-)=,0.

5.1. <)$/&#00A0#2(0+%,-$

?$#$( 1%/#'&-$B #%56#$($)-&$)=,'3 /0#0A0/ 2 60&#$A-&$)$; 7)$/&#07,$#"-- 5)$(2$& 6#0+$#-&=:

- ,% 05,0+%,-- -B$DC-35* 7)$/&#-@$5/-3 53$B 500&+$&5&+-$ 50$(-,$,-; 6#0+0(0+ 
- 50$(-,$,-; B$9(2 /)$BB%B-, 

- 6#%+-)=,05&= -560)=10+%,-* 6#$(03#%,-&$)$; +5$B- 60&#$A-&$)*B- 7)$/&#07,$#"--,

- +5$ )- A0)&' 1%&*,2&', % &%/9$ 6#%+-)=,05&= 25&%,0+/- /#$6$9,'3 7)$B$,&0+ 
- 7)$/&#-@$5/-3 50$(-,$,-; (% &%/9$ ,$-560)=12$B'$ +560B0"%&$)=,'$ 1%9-B' - $5)- 
&%/0+'$ -B$D&5*), 

- /%A$)* - 6#0+0(% 5 &0@/- 1#$,-* &#$A0+%,-; &$3,-/- A$106%5,05&-, 2/)%(/-, 5$@$,-; - &.6.,

- +,2&#$,,-$ @%5&- #%56#$($)-&$)=,'3 /0#0A0/ ,% 6#$(B$& @-5&0&' - 0&52&5&+-* 05&%&/0+ 
6#0+0(0+,

- 505&0*,-$ 26)0&,-&$)$;. 

5.2. >-)=&#' 

:01(2K,'$ F-)=&#' + +$,&-)*.-0,,0-/0,(-.-0,-#2DC-3 %"#$"%&%3 6#$(0&+#%C%D& 606%(%,-$ 6')- 
- "#*1- + 0A5)29-+%$B'$ 60B$C$,-*. E#0B$ &0"0, 0,- 7FF$/&-+,0 6#$(03#%,*D& 0& 1%"#*1,$,-* (#2"-$ 
#%A0@-$ 7)$B$,&' %"#$"%&%, 6#$9($ +5$"0 &$6)00AB$,,-/- - 7)$/&#0(+-"%&$)=.
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:P"+P1) &*+P'1 '#KH+2 Y/*-KN1)$"#&1)O*( * N*)12#&K+22Q0$ M$KO)"10$.

?$#$( 1%/#'&-$B 5$/.-- 5)$(2$&:

- 2A#%&= 6)$,/2, 1%C-C%DC2D F-)=&#',

- 1%/#$6-&= F-)=&#' + ,%6#%+)*DC-3 &%/-B 0A#%10B, @&0A' /%#B%,' A')- #%560)09$,' 
+$#&-/%)=,0.

- 6#0+$#-&= 505&0*,-$ F-)=&#0+ - 6)0&,05&= -3 1%/#$6)$,-* + ,%6#%+)*DC-3,

- 6#0+$#-&= 25&%,0+/2 (-FB%,0B$&#0+ (6#$5505&%&0+) ($5)- 0,- 25&%,0+)$,'), 
/0,&#0)-#2DC-3 6$#$6%( (%+)$,-; - 5&$6$,= 1%"#*1,$,-* F-)=&#%.

51RK$J1 7 E#-N*/1+0#+ *#-"#)$&K+2$+ M$KO)"#& *#PK1*2# ,8 13053

5$-Q $ /K1**Q M$KO)"#& E#-N*/1+0#+ 
*#-"#)$&K+2$+ M$KO)"1

P.FLT G 4 150 ?%

B.FLT

G 4 150 ?%

F 5 250 ?%

F 7 250 ?%

F 9 350 ?%

5.3. :0(*,'$ - ")-/0)$+'$ ,%"#$+%&$)-

8)$(2$& 6#0+$#-&=:

- 505&0*,-$ #$A$# - )%B$)$; ,%"#$+%&$)*,

- 6#%+-)=,05&= 60(/)D@$,-* 60(%DC-3 - 0A#%&,'3 &#2A06#0+0(0+,

- 6#-/#$6)$, )- /%6-))*# 6#0&-+01%B$#1%DC$"0 &$#B05&%&% / /0#6252 ,%"#$+%&$)*,

- 25&%,0+/- 6#0&-+01%B$#1%DC$"0 &$#B05&%&% (1%+0(5/0$ 1,%@$,-$ + 5ºC).

5.4. <)$/&#0,%"#$+%&$)-

8)$(2$& 6#0+$#-&=:

- 6#%+-)=,05&= 60(/)D@$,-* 50")%5,0 7)$/&#-@$5/-B 53$B%B 60(/)D@$,-* 7)$B$,&0+ 
,%"#$+%&$)*,

- 6#%+-)=,05&= 60(/)D@$,-* 6#$(03#%,-&$)=,0"0 &$#B05&%&%,

- @&0 7)$B$,&' ,%"#$+%&$)* ,$ -B$D& /0,&%/&% 5 7)$B$,&%B- /0#625%,

- @&0 7)$B$,&' ,%"#$+%&$)* ,$ 60+#$9($,'.

5.5. :0(*,'$, ")-/0)$+'$ - F#$0,0+'$ 03)%(-&$)-

?0(0A,'B 0A#%10B, /%/ - + +0(*,'3 ,%"#$+%&$)*3, 5)$(2$& 6#0+$#-&=:

- 505&0*,-$ #$A$#-)%B$)$; 7)$B$,&% 03)%9($,-*,

- 6#%+-)=,05&= 60(/)D@$,-* 60(%DC-3 - 0&+0(*C-3 &#2A06#0+0(0+,

- B0,&%9 /%6)$2)0+-&$)* 60 0&,0K$,-D / ,%6#%+)$,-D (+-9$,-* +01(23%,

- 6#%+-)=,05&= 25&%,0+/- 5-F0,% - 6$#$( 1%625/0B %"#$"%&% 5-F0,' 5)$(2$& 1%)-&= +0(0;,

- &#2A06#0+0(' 0&+0(% /0,($,5%&%.

5.6. ?$#$/#$5&,0-&0@,'; &$6)00AB$,,-/

8)$(2$& 6#0+$#-&=:
- 505&0*,-$ 60+$#3,05&$; &$6)00AB$,% (1%"#*1,$,-*, B$3%,-@$5/-$ 60+#$9($,-*),

- #%A0&2 +01(2K,0"0 /)%6%,% ,% 0A+0(,0B /%,%)$ (A%;-6%5$);  6$#$(  1%625/0B /)%6%, 
(0)9$, A'&= 1%/#'&,
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- /#$6)$,-$ /%6)$2)0+-&$)* - 6#%+-)=,05&= $"0 25&%,0+/- 60 0&,0K$,-D / ,%6#%+)$,-D 
(+-9$,-* +01(23%,

- + @%5&- 60( (%+)$,-$B   +'50&2 5-F0,% (#%1B$# P, #-5.20),  6#%+-)=,05&= $"0 B0,&%9%,  
6#030(-B05&= &#2A06#0+0(% ()* 5)-+%,

- 6$#$( 1%625/0B %"#$"%&% 5-F0,' 5)$(2$& 1%)-&= +0(0;.

5.7. :#%C%DC-;5* &$6)00AB$,,-/

?$#$( 1%625/0B &$6)00AB$,,-/% 5)$(2$& 6#0+$#-&=:

- 5+0A0(,05&= +#%C$,-* #0&0#% A$1 6#-+0(,0"0 #$B,*,

- #%55&0*,-$ B$9(2 #0&0#0B - /0#6250B, /%@$5&+0 B0,&%9% 26)0&,-&$)=,'3 C$&0/,

- ,%($9,05&= - 6#%+-)=,05&= 7)$/&#-@$5/-3 60(/)D@$,-;,

- B0,&%9 0@-5&,0"0 K)D1% ,% 5&0#0,$ 6#-&0@,0"0 A)0/%,

- ,%6#%+)$,-$ +#%C$,-* #0&0#%, /0&0#0$ (0)9,0 A'&= 0& +'&*9,0; @%5&- @$#$1 0@-5&,0; 
K)D1 / 6#-&0@,0; @%5&- (#-5. 25).

Sup

!"#$"%&'(')*+,-'(&,#,%,-

,.()/0$+"%$1

!"#$"%&'('2#"+,-

(&,#,%,-',.()/0$+"%$1

Exht

34'5676889

34'6587:;89

4-5.25. P%6#%+)$,-$ +#%C$,-* #0&0#,0"0 #$"$,$#%&0#%

5.8. :$,&-)*&0#,%* "#266%

8)$(2$& 6#0+$#-&=, @&0:

- + 0/#29$,-- +$,&-)*&0#% ,$ ,%30(-&5* ,-/%/-3 6#$(B$&0+, /0&0#'$ B0")- A' A'&= +&*,2&' 
+ +$,&-)*&0# 605)$ $"0 1%625/%,

- )06%5&- +$,&-)*&0#% +#%C%D&5* 5+0A0(,0, ,$ 1%($+%* 1% /0#625,

- (+-"%&$)= 25&%,0+)$, 6#%+-)=,0, % /0BB2,-/%.-- - 25)0+-* #%A0&' 0&+$@%D& (%,,'B, 
1%6-5%,,'B + ,0B-,%)=,0; &%A)-@/$ (,%6#*9$,-$ 6-&%,-*, &0/, @%5&0&%, 50$(-,$,-* 
0AB0&/-),

- #0&0# (+-"%&$)* +#%C%$&5* 5+0A0(,0, ,$ 1%($+%* 1% 5&%&0#,

- +01(23, 03)%9(%DC-; (+-"%&$)=, B09$& 5+0A0(,0 +30(-&= - +'30(-&= -1 /0#625% 
(+-"%&$)*,

- 50$(-,$,-* 1%1$B)$,-* - 1%C-&' +'60),$,' 6#%+-)=,0,

- 5/0#05&= +#%C$,-* +$,&-)*&0#% ,$ A2($& 6#$+'K$,% (5B. &$3,-@$5/-$ 6%#%B$&#' 
%"#$"%&%),
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- +5$ A0)&', /#$6$9,'$ 7)$B$,&' - 7)$/&#-@$5/-$ 50$(-,$,-* 1%&*,2&' (0)9,'B 0A#%10B,

- 6#0+0(% 6-&%,-*, ,%30(*C-$5* +,2&#- 5$/.-- +$,&-)*&0#%, 2(%)$,' 0& +5$3 +#%C%DC-35* 
7)$B$,&0+ 6#-+0(% - 6#-/#$6)$,' 500&+$&5&+2DC-B- 1%9-B%B-,

- +5$ +01(2K,'$ /)%6%,' + 5$&- +$,&-)*.-0,,'3 /%,%)0+ 25&%,0+)$,' + 500&+$&5&+-- 
5 6#0$/&0B,

- ,%6#%+)$,-$ +#%C$,-* #%A0@$"0 /0)$5% 25&%,0+)$,0 50")%5,0 5&#$)/$, #%1B$C$,,0; 
,% /0#625$ +$,&-)*&0#% (+/)D@-&= +$,&-)*&0# /#%&/0+#$B$,,0). : 5)2@%$ 0A#%&,0"0 
,%6#%+)$,-* +#%C$,-* )06%5&$; 5)$(2$& 60B$,*&= B$5&%B- )DA'$ (+$ F%1' 
+ #%56#$($)-&$)=,0; /0#0A/$ -)- 60B$,*&= ,%6#%+)$,-$ +#%C$,-* ,% 6#$0A#%10+%&$)$ 
@%5&0&',

- ,%&*9$,-$ /)-,0+-(,'3 #$B,$; - 60)09$,-$ K/-+0+ 6#-+0(% 0&+$@%$& 2/%1%,-*B 
62,/&% 7.5.3. 

?05)$ +'60),$,-* +'K$2/%1%,,'3 6#0+$#0/ 5)$(2$& %//2#%&,0 1%/#'&= +5$ -,56$/.-0,,'$ 6%,$)-.

=1R#)1 1P"+P1)1 -"$ #)/"Q)QT $2*-+/J$#22QT -12+K(T %1-"+L+21.

6. ;:!64@ 9 =,X679=>3:89,
T%625/ -B$$& .$)=D 60(&+$#(-&=, @&0 %"#$"%& 5B0,&-#0+%, + 500&+$&5&+-- 5 6#0$/&0B - "0&0+ 
/ 7/56)2%&%.--. 

T%625/ - 0&)%(/2 +$,&-)*.-0,,0-/0,(-.-0,-#2DC$"0 %"#$"%&% B09$& +'60),*&= &0)=/0 "#266% 
/+%)-F-.-#0+%,,'3 56$.-%)-5&0+, 05,%C$,,%* /0B6)$/&0B ,$0A30(-B0"0 0A0#2(0+%,-*.

?05)$ +'60),$,-* ($;5&+-;, 06-5%,,'3 + 62,/&$ 5, B09,0 6#-5&26%&= / 6$#+0B2 625/2. : %"#$"%&%3, 
05,%C$,,'3 5$/.-*B- F-)=&#%.-- 2-0; 5&26$,-, #$/0B$,(2$&5* 6#0-1+0(-&= 1%625/ A$1 25&%,0+/- +&0#0"0 
F-)=&#%.

:$,&-)*&0# 5)$(2$& 1%625/%&= 5 2B$,=K$,,0; ,%"#21/0; - (0+0(-&= (0 6#0$/&,0; B0C,05&-. 
JB$,=K$,,2D ,%"#21/2 B09,0 60)2@-&= 62&$B 6#-/#'&-* +01(2K,0"0 /)%6%,% ,% +30($, % &%/9$ 5,-9%* 
@-5)0 0A0#0&0+ 7)$/&#0(+-"%&$)* @$#$1 6#$0A#%10+%&$)= @%5&0&'.

?#- 2+$)-@$,-- ,%"#21/- ,$0A30(-B0 605&0*,,0 /0,&#0)-#0+%&= &0/ 6-&%,-* (+-"%&$)*.

4K+'N+) S+)/# -"$'+"H$&1)O*( -"1&$K1, S)# 'K( '#*)$H+2$( -"#+/)2QT -1"10+)"#& 
21-"(H+2$+ -$)12$( '&$P1)+K( &+2)$K()#"1 2+ '#KH2# -"+&QI1)O 2#0$21KO2#P# 
%21S+2$(.

P%#2K$,-$ #$/0B$,(%.-; 6#- 6$#+0B 1%625/$ B09$& 6#-+$5&- / 6$#$"#21/$ (+-"%&$)* +$,&-)*&0#% - $"0 
5$#=$1,0B2 60+#$9($,-D. 

?05)$ 1%625/% 5)$(2$& 6#0+$#-&=:

- ,$ 5)'K,0 )- 605&0#0,,-3 K2B0+ - ,$$5&$5&+$,,'3 B$3%,-@$5/-3 1+2/0+,

- ,$ 6#$+'K$, )- 2#0+$,= +-A#%.-- %"#$"%&%, - ,$ (05&-" )- K2B @#$1B$#,'3 1,%@$,-;. 

!"#$"%& (0)9$, 6#0#%A0&%&= 0/0)0 30 B-,. ?05)$ 7&0"0 0, 0&/)D@%$&5* - 6#0-1+0(-&5* &C%&$)=,'; 
05B0&# /%9(0; 5$/.--. L50A0$ +,-B%,-$ 5)$(2$& 0A#%&-&= ,%:

- F-)=&#' - 6#0+$#-&= -3 "$#B$&-@,05&=,

- 7FF$/&-+,05&= 0&+0(% /0,($,5%&%,

- +$,&-)*&0#,2D "#2662 (,%&*9$,-$ #$B,$;, &$B6$#%&2#2 60(K-6,-/0+
+$,&-)*&0#% - (+-"%&$)*).
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4K+'N+) S+)/# -"$'+"H$&1)O*( -"1&$K1, S)# -"$ -"#+/)2QT -1"10+)"1T "1R#)Q )#/ 
$ 21-"(H+2$+ -$)12$( YK+/)"#'&$P1)+K( 2+ '#KH2Q -"+&QI1)O $T 2#0$21KO2QT  
%21S+2$.
=+/#0+2'N+)*( #R+*-+S$)O * -#0#LOV *$*)+0Q 1&)#01)$/$ -"+'&1"$)+KO2#+ 
#)/"Q)$+ &#%'NI2QT /K1-12#& 21 &T#'+ & 01I$2N -+"+' %1-N*/#0 '&$P1)+K( (Y)# & 
*)12'1")+ 1&)#01)$/$ VTS). W)# &K$(+) 21 -"#'#KH$)+KO2#*)O "1R#)Q /K1-12#&, 1 
)1/H+ $*/KVS1+) *"1R1)Q&12$+ '$M012#0+)"1,  *$P21K$%$"NVL+P# #R #)*N)*)&$$ 
21-#"1.

?0 1%+$#K$,-- 1%625/% 5)$(2$& 1%B$,-&= -)- 6#0@-5&-&= F-)=&#' 1-0; 5&26$,-.

?0)2@$,-$ 09-(%$B'3 7FF$/&0+ 0& #%A0&' +$,&-)*.-0,,0-/0,(-.-0,-#2DC$"0 %"#$"%&% 1%+-5-& + @-5)$ 
6#0@$"0 0& 6#0+$($,-* /0,&#0)=,'3 1%B$#0+ - 0&)%(/- #$9-B% #%A0&'.

6.1. T%B$# #%530(% +01(23% - #$"2)-#0+%,-$ +01(2306#0-1+0(-&$)=,05&- %"#$"%&%.

T%B$# #%530(% +01(23% ,$0A30(-B + 5)2@%$:

- 1%625/% - 6#-$B%/5(%@- %"#$"%&%,

- #%A0&' 5-5&$B' ,$ + 500&+$&5&+-- 5 6#0$/&0B,

- 0@$#$(,0; 6#0+$#/- #%A0&' %"#$"%&%,

- 1%B$,' 7)$B$,&0+ +$,&-)*&0#,0; "#266'.

?$#$( 6#0+$($,-* 1%B$#0+ 5)$(2$&:

- 6#0+$#-&=, @&0 +01(2K,'$ /)%6%,' 6#- +5$3 #%56#$($)-&$)=,'3 #$K$&/%3 -)- 
%,$B05&%&%3 25&%,0+)$,' 50")%5,0 6#0$/&2,

- 25&%,0+-&= +01(2K,'; /)%6%, ,%#29,0"0 +01(23% - +01(23% 605)$ #$.-#/2)*.-- ($5)- 
&%/0+0; -B$$&5*) + 0(,0 -1 /#%;,-3 60)09$,-;, &0 $5&= -)- 100% 5+$9$"0 +01(23%, -)- ,% 
B%/5-B%)=,2D #$.-#/2)*.-D,

- G%)$$ 1%B$#*$&5* &0/ ,% (+-"%&$)$. ?#- ,$0A30(-B05&- 5)$(2$& 2B$,=K-&= (%+)$,-$ 
+01(23% +01(2K,'B /)%6%,0B -)- 5,-1-&= 0A0#0&' (+-"%&$)*.

4%530( +01(23% #%55@-&'+%$&5* 62&$B 1%B$#% 5#$(,$; 5/0#05&- (+-9$,-* +01(23% + +01(230+0($. 
L5,0+,'B B$&0(0B 06#$($)$,-* 5#$(,$; 5/0#05&- +01(23% *+)*$&5* B$&0( 10,(-#0+%,-* 60 606$#$@,0B2 
5$@$,-D +01(230+0(% 6#- 60B0C- &#2A/- ?#%,(&)*, /0&0#%* 601+0)*$& 1%B$#-&= (-,%B-@$5/0$ (%+)$,-$ 
60&0/%.

:%9,'B- 25)0+-*B-, 06#$($)*DC-B- &0@,05&= 1%B$#%, *+)*D&5*:

- 60)09$,-$ 5$@$,-* /%,%)% 60 0&,0K$,-D / 7)$B$,&%B +$,&5$&-,

- /0)-@$5&+0 - #%560)09$,-$ &0@$/ 1%B$#% 60 5$@$,-D +01(230+0(%,

- +'A0# B$5&% +01(230+0(%  50 5&%A-)=,'B  25&%,0+-+K-B5* &$@$,-$B +01(23%.

E#%;,$ ,$9$)%&$)=,0 #%560)09$,-$ 1%B$#*$B0"0 5$@$,-* 1%:

- 7)$B$,&%B- 5-5&$B', +'1'+%DC-B- -1B$,$,-$ 5/0#05&-
(/0)$,%, 529$,-*, &#0;,-/-, K)D1' - &.(.),

- +$,&-)*&0#0B, "($ + 5$@$,-- B0"2& 60*+)*&=5* 0A#%&,'$ 60&0/-.

T%B$# (0)9$, 6#0-1+0(-&=5* ,% 0&#$1/$ /%,%)% 5 6%#%))$)=,'B- 5&$,/%B- ,% 6#*B0B 2@%5&/$ ()-,0; 
/%/ B-,-B2B 6 7/+-+%)$,&,'3 (-%B$&#0+ 6$#$( 5$@$,-$B 1%B$#% - ,$ B$,$$ @$B 3 (-%B$&#% 1% ,-B. 
: #$%)=,'3 25)0+-*3 ,%309($,-$ &%/0"0 6#*B0"0 0&#$1/% B09$& A'&= 1%&#2(,-&$)=,0. : 7&0B 5)2@%$ 
5)$(2$& 06#$($)-&= 5$@$,-$ 1%B$#% + B$5&$, + /0&0#0B +01B09,' B-,-B%)=,'$ +01B2C$,-* 60&0/% 
+01(23%, % &%/9$ 2+$)-@-&= /0)-@$5&+0 &0@$/ 1%B$#%. 4%560)09$,-$ 5$@$,-* 1%B$#% (0)9,0 A'&= #$K$,0 
,% 7&%6$ 6#0$/&-#0+%,-*. G060),-&$)=,'$ 2/%1%,-* 0&,05-&$)=,0 1%B$#% 60&0/% +01(23% 50($#9%&5* 
+ 5&%,(%#&$ ISO 5221.
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T%B$#$,,%* +01(2306#0-1+0(-&$)=,05&= 0.$,-+%$&5* /%/ 6#%+-)=,%*, $5)- 0,% ,$ #%530(-&5* 
5 #%5@$&,0; A0)$$ @$B ±10%. : 5)2@%$ A0)=K-3 #%1)-@-; 6#0-1+0(-&$)=,05&=, A)-1/2D / 6#0$/&,0;, 
B09,0 60)2@-&= 62&$B:

- #$"2)-#0+%,-* 5$&- +$,&-)*.-0,,'3 /%,%)0+,

- -1B$,$,-* 6%#%B$&#0+ 25&%,0+/- +01(2K,0"0 /)%6%,%,

- -1B$,$,-* 5/0#05&- +#%C$,-* +$,&-)*&0#%.

?#- -1B$,$,-- 0A0#0&0+ +$,&-)*&0#% + A0)=K2D 5&0#0,2 5)$(2$& 0A*1%&$)=,0 6#0/0,&#0)-#0+%&= &0/, 
60&#$A)*$B'; (+-"%&$)$B - ,$ (0625/%&= 6#$+'K$,-* ,0B-,%)=,0"0 &0/%. E#0B$ &0"0, 5 &0@/- 1#$,-* 
1%6%5% 6#0@,05&- - (0625&-B'3 6%#%B$&#0+ +$,&-)*&0#% +%9,0 ,$ 6#$+'K%&= B%/5-B%)=,2D @%5&0&2 
+#%C$,-* )06%5&$;. : 06#$($)$,,'3 5)2@%*3 ,$0A30(-B05&= 2+$)-@$,-* 6#0-1+0(-&$)=,05&- +01(23% 
+ 5+*1- 5 1%B$#%B- - 2+$)-@$,-* @%5&0&' +#%C$,-* B09$& A'&= 5+*1%,% 5 1%B$,0; (+-"%&$)* ,% A0)$$ 
B0C,';. 
: 5-5&$B%3 5 +01(2K,'B- /)%6%,%B-, %+&0B%&-@$5/- -1B$,*DC-B- 6#060#.-- ,%#29,0"0 +01(23% 
- +'&*9,0"0 +01(23% -)- 60&0/%, 6#030(*C$"0 @$#$1 0A0(,0; /%,%), 1%B$# 6#0-1+0(-&$)=,05&- 
- #$"2)-#0+/% +01(2K,0"0 /)%6%,% (0)9,' A'&= +'60),$,' + 0(,0B -1 /#%;,-3 60)09$,-;. G%)$$ 
5)$(2$& 6#0+$#-&= 6#060#.-- +01(23%, % &%/9$ 60),2D 6#0-1+0(-&$)=,05&= + (#2"0B /#%;,$B 60)09$,-- 
- 6#- ,$0A30(-B05&- 6#0-1+$5&- #$"2)-#0+%,-$ ()* 60)2@$,-* 6#%+-)=,'3 6#060#.-; 6#- 503#%,$,-- 
60),0; 6#0-1+0(-&$)=,05&-.

6.2. 4$"2)-#0+%,-$ &$6)0+0; B0C,05&- +0(*,0"0 ,%"#$+%&$)*

4$"2)-#0+%,-$ B0C,05&- +0(*,0"0 ,%"#$+%&$)* 6#0-1+0(-&5* 605)$ 06#$($)$,-* ($;5&+-&$)=,0"0 
#%530(% +01(23%, 6#030(*C$"0 @$#$1 %"#$"%&. 

4$"2)-#0+%,-$ B0C,05&- ,%"#$+%&$)* 05,0+'+%$&5* ,% 6#0+$#/$ 7FF$/&-+,05&- ,%"#$+%,-* +01(23% 
62&$B 1%B$#% &$B6$#%&2#' +01(23% 6$#$( ,%"#$+%&$)$B - 605)$ ,$"0 6#- 25&%,0+)$,,'3 50")%5,0 6#0$/&2 
&$B6$#%&2#%3 6#*B0; - 0A#%&,0; +0(', % &%/9$ #%530(% &$6)0,05-&$)*.

M$6)0+%* B0C,05&= ,%"#$+%&$)* #$"2)-#2$&5* 62&$B -1B$,$,-* &$B6$#%&2#' 60(%+%$B0; +0('. <&0 
60)2@%$&5* 62&$B 5B$K-+%,-* + &#$330(0+0B +0(*,0B /)%6%,$ +0(' +'50/0; &$B6$#%&2#' 5 0A#%&,0; 
+0(0;, -(2C$; -1 ,%"#$+%&$)*. ?05)$ 5B$K-+%,-* +0(%, 6-&%DC%* ,%"#$+%&$)=, 60)2@%$& ,$0A30(-B2D 
&$B6$#%&2#2 + 1%+-5-B05&- 0& 5&$6$,- 5B$K-+%,-*. 4%530( +0(' 05&%$&5* 605&0*,,'B – /%@$5&+$,,0$ 
#$"2)-#0+%,-$.

:,$K,-$ /)-B%&-@$5/-$ 25)0+-*, 6#-A)-9$,,'$ / #%5@$&,'B, 52C$5&+2D& + "0(0+0B .-/)$ + &$@$,-$ 
0&,05-&$)=,0 /0#0&/0"0 +#$B$,-. : A0)=K-,5&+$ 5)2@%$+, @&0A' 60)2@-&= 6#0$/&,'$ 6%#%B$&#' #%A0&' 
5-5&$B', 6#-30(-&5* #$"2)-#0+%&= #%A0&2 ,%"#$+%&$)*.

?#0+$#/% #%A0&' 6#0&-+01%B$#1%DC$"0 &$#B05&%&% +01B09,% &0)=/0 &0"(%, /0"(% &$B6$#%&2#% 
+30(*C$"0 + ,%"#$+%&$)= +01(23% ,-9$ 25&%,0+)$,,0; ,% &$#B05&%&$ (1%+0(5/%* 25&%,0+/% +50C). 8%B'; 
A$106%5,'; +%#-%,& +'60),$,-* (%,,0; F2,/.-- 6#- &$B6$#%&2#$ ,%#29,0"0 +01(23% ,% 1-2 "#%(25% 
+'K$ ,2)*. : 7&0B 5)2@%$ ,$0A30(-B0 ,% #%A0&%DC$B %"#$"%&$ ,% /0#0&/0$ +#$B* 6$#$/#'&= 60&0/ +0(' 
- 6#05)$(-&= 5#%A%&'+%,-$ &$#B05&%&%. G%,,'$ ($;5&+-* 5)$(2$& 6#0+0(-&= 6$#$( 1%625/0B %"#$"%&% 
+ 605&0*,,2D 7/56)2%&%.-D.

6.3. 4$"2)-#0+%,-$ 7)$/&#0,%"#$+%&$)* 

4$"2)-#0+%,-$ B0C,05&- 7)$/&#0,%"#$+%&$)* @%C$ +5$"0 6#0-1+0(-&5* 62&$B +'/)D@$,-* 0&($)=,'3 
"#266 ,%"#$+%&$)=,'3 7)$B$,&0+. ?2&$B 500&+$&5&+$,,0"0 60(/)D@$,-* ,%"#$+%&$)=,'3 7)$B$,&0+ 
B$9(2 50A0; 60)2@%$&5* B,0"05&26$,@%&0$ #$"2)-#0+%,-$ (&%A.6). ?)%+,0$ #$"2)-#0+%,-$ B0C,05&- 
7)$/&#0,%"#$+%&$)* 6#0-1+0(-&5* #$"2)-#2DC-B B0(2)$B VTS.

P$0A30(-B0 5B0($)-#0+%&= 2B$,=K$,,0$ 60&#$A)$,-$ B0C,05&- 62&$B 2B$,=K$,-* 1%(%,,0; 
&$B6$#%&2#' (0 &%/0; 5&$6$,-, @&0A' +5$ 7)$/&#-@$5/-$ /0,&%/&' ,%30(-)-5= + 0&/)D@$,,0; 601-.--. 
T%&$B 5)$(2$& 2+$)-@-&= 1%(%,,2D &$B6$#%&2#2 - 6#0+$#-&=, +5$ )- 7)$/&#-@$5/-$ /0,&%/&' +/)D@%D&5* 
60 0@$#$(,05&- + 500&+$&5&+-- 5 06-5%,-$B #%A0&' B0(2)*. G%)$$ 5)$(2$& +$#,2&= 6$#+0,%@%)=,2D 
25&%,0+/2 &$B6$#%&2#'. 
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8)$(2$& &%/9$ 6#0+$#-&= #%A0&2 6#$(03#%,-&$)* 0& 60+'K$,-* &$B6$#%&2#' + 5)2@%$ 6#$/#%C$,-* 
(+-9$,-* +01(23%. P$0A30(-B0 2B$,=K-&= 60&0/ +01(23%, 6#030(*C$"0 @$#$1 ,%"#$+%&$)=, 6#-/#'+%* 
+30(,0; +01(2K,'; /)%6%, -)- 5,-9%* 0A0#0&' +$,&-)*&0#%.

!"$ Y/*-KN1)1J$$ */#"#*)O -"#T#'(L+P# S+"+% 21P"+&1)+KO &#%'NT1 2+ '#KH21 RQ)O 
2$H+ 1,5 0/*.

P$0A30(-B0 0A#%&-&= +,-B%,-$ ,% &0, @&0 #-5/ 6$#$"#$+% +01#%5&%$& 0(,0+#$B$,,0 5 2B$,=K$,-$B 
#%530(% +01(23%.

L5&%,0+/% #%A0&' +$,&-)*&0#% (0)9,% 6#0-10;&- @$#$1 0,5 – 5 B-,. 605)$ 5#%A%&'+%,-* &$#B05&%&% 
0& 60+'K$,-* &$B6$#%&2#' + 10,$ 7)$/&#0,%"#$+%&$)*. <&0 (%$& +01B09,05&= 03)%(-&= 6$#$"#$+K-;5*  
,%"#$+%&$)=.

6.4. 4$"2)-#0+%,-$ &$6)0+0; B0C,05&- 03)%(-&$)* 

4$"2)-#0+%,-$ B0C,05&- 03)%(-&$)* (0)9,0 +'60),*&=5* + 25)0+-*3, 6#-A)-9$,,'3 / #%5@$&,'B. E%/ 
- + 5)2@%$ 5 ,%"#$+%&$)$B, -1B$#*$&5* &$B6$#%&2#% - 0&,05-&$)=,%* +)%9,05&= 6$#$( 03)%(-&$)$B 
- 605)$ ,$"0.

?#- 7&0B /0,&#0)-#2$&5* &$B6$#%&2#% 3)%(0,05-&$)*. H5)- B0C,05&= 03)%(-&$)* ,$(05&%&0@,%, &0 
&#$A2$&5* 500&+$&5&+2DC$$ #$"2)-#0+%,-$. 4$"2)-#0+%,-$ 6#0+0(-&5* 5)$(2DC-B 0A#%10B:

- 4$"2)-#0+%,-$B #%530(% 3)%(0,05-&$)* (+ +0(*,0B 03)%(-&$)$),

- 4$"2)-#0+%,-$B #%530(% +01(23%, 6#030(*C$"0 @$#$1 %"#$"%& (03)%(-&$)= 5 6#*B'B 
-56%#$,-$B),

- 4$"2)-#0+%,-$B &$B6$#%&2#' ,%5'C$,-* 3)%(0,05-&$)* (+ 03)%(-&$)*3 5 6#*B'B 
-56%#$,-$B).

L3)%(-&$)- 0A'@,0 25&%,%+)-+%D&5* + %"#$"%&%3, 05,%C$,,'3 %+&0B%&-/0;. 8-5&$B% %+&0B%&-@$5/0"0 
#$"2)-#0+%,-* - 26#%+)$,-* (0)9,% 6#0+$#*&=5* ,$ &0)=/0 + /#%;,-3 #%5@$&,'3 25)0+-*3, ,0 - 6#- 
#%A0&$ 5 ,$60),0; ,%"#21/0; ,% 03)%(-&$)=.

7. W@4!76:5:G9Z 9 >[476D93:89,
!+"*#21K, #)&+)*)&+22Q. %1 #R*KNH$&12$+ 1P"+P1)1, #R(%12 #%21/#0$)O*( * '122Q0 
=N/#&#'*)&#0 -+"+' 21S1K#0 KVRQT "1R#) -# Y/*-KN1)1J$$ $ #R*KNH$&12$V. 3 *KNS1+ 
#)*N)*)&$( -+"*#21K1, $0+VL+P# 2+#RT#'$0Q+ )+T2$S+*/$+ %212$( $ /&1K$M$/1J$V, 
)+/NL$. 21'%#" %1 1P"+P1)10$ '#KH+2 -"#$%&#'$)O*( 1&)#"$%#&122#. *+"&$*2#. 
*KNHR#. VTS.

7VRQ+ -#&"+H'+2$( 1P"+P1)1 $K$ +P# S1*)+., -#KNS+22Q+ & "+%NKO)1)+ 2+*#RKV'+2$( 
*#'+"H1L$T*( & '#/N0+2)1J$$ N/1%12$., 2+ -#'K+H1) P1"12)$.2#0N #R*KNH$&12$V 
$ "+0#2)N.

L5,0+,'$ &$3,-@$5/-$ (%,,'$ %"#$"%&% &%/-$, /%/ +-(, &-6 - #%1B$#' ")%+,'3 7)$B$,&0+ (F-)=&#', 
&$6)00AB$,,-/-, +$,&-)*&0#', 7)$/&#0(+-"%&$)-) 50($#9%&5* + E%#&$ M$3,-@$5/-3 G%,,'3, 6#-)09$,,0; 
/ /%9(0B2 25&#0;5&+2.

>R*KNH$&12$+ 1P"+P1)1 -"#$%&#'$)*( )#KO/# & 2+"1R#S+0 #)/KVS+22#0 *#*)#(2$$.

EK( P1"12)$$ R+%#-1*2#P# #R*KNH$&12$( *21"NH$ &+2)$K()#"2#. *+/J$$ '#KH+2 RQ)O 

N*)12#&K+2 &Q/KVS1)+KO, -"+'#)&"1L1VL$. -#*)N-K+2$+ -$)12$( / '&$P1)+KV &# 

&"+0( *+"&$*2QT "1R#). =1%0Q/12$+ J+-$ -$)12$( '#KH2# -"#$*T#'$)O )#KO/# -"$ 

#)*N)*)&$$ 21-"(H+2$( & *+)$. 4+"&$*2Q. &Q/KVS1)+KO '#KH+2 RQ)O "1*-#K#H+2 &RK$%$ 

$2*-+/J$#22QT -12+K+. &+2)$K()#"2#. *+/J$$.

MC%&$)=,0$, #$"2)*#,0$ 0A5)29-+%,-$ - /0,&#0)= &$3,-@$5/0"0 505&0*,-* %"#$"%&% - $"0 7)$B$,&0+ 
*+)*D&5* ,$0A30(-B'B- 25)0+-*B- ()* +'*+)$,-* ,$60)%(0/ + ,%@%)=,0; 5&%(-- - 6#$(0&+#%C%D& 
A0)$$ 5$#=$1,'$ 60+#$9($,-* 0A0#2(0+%,-*.
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: (%,,0B 42/0+0(5&+$ 6#-+0(*&5* &0)=/0 0AC-$ 2/%1%,-*, /%5%DC-$5* /0,&#0)=,'3 05B0&#0+ ()* 
A$56$#$A0;,0; #%A0&' %"#$"%&%, 6#-,-B%* +0 +,-B%,-$ #%1,00A#%1-$ +,$K,-3 25)0+-;, 050A$,,05&$; 
#%A0&' - 7/56)2%&%.--. G%)$$ /0,&#0)=,'$ 05B0&#' (0)9,' A'&= 6#-56050A)$,' / #$%)=,0 
52C$5&+2DC-B 25)0+-*B (1%"#*1,$,-$, /0)-@$5&+0 1%625/0+ - 05&%,0+0/, ,%"#21/% - &.(.).

LA5)29-+%DC-$ %"#$"%& )-.% (0)9,' 5 5%B0"0 ,%@%)% 7/56)2%&%.-- 605&0*,,0 +$5&- 1%6-5- 
+ ,%30(*C$;5* + W%#%,&-;,0; E%#&$ „M%A)-.$ 05B0&#0+ - 0A5)29-+%,-*”, + /0&0#2D 5)$(2$& 1%6-5'+%&= 
#%A0&', +'&$/%DC-$ -1 0A'@,0"0 60+5$(,$+,0"0 0A5)29-+%,-* %"#$"%&%. MC%&$)=,0 1%60),*$B'; #$$5&# 
*+)*$&5* $(-,5&+$,,'B (05&0+$#,'B (0/2B$,&0B, 60(&+$#9(%DC-B 505&0*,-$ #%A0&' 0A0#2(0+%,-*, 
5#0/- &$/2C-3 05B0&#0+, ,%A)D($,-$ +01B09,'3 ,$500&+$&5&+-; + #%A0&$ 0A0#2(0+%,-*. : 5)2@%$ 
,$0A30(-B05&- /0,&%/&% 5 6#$(5&%+-&$)*B- VTS 5)$(2$& #2/0+0(5&+0+%&=5* 1%+0(5/-B- ,0B$#%B- 
0A0#2(0+%,-*, ,%30(*C-B-5* /%/ ,% /0#625$, &%/ - + 506#0+0(-&$)=,'3 (0/2B$,&%3 %"#$"%&%.

Z%5&0&% #$")%B$,&,'3 #%A0& - 05B0&#0+ 25&%,%+)-+%$&5* + #$9-B$ “,0,-5&06” - 1%+-5-& 0& 5&$6$,- 
1%6')$,-* +01(23%, -,'3 25)0+-;, +)-*DC-3 ,% ,0#B%)=,0$ F2,/.-0,-#0+%,-$ %"#$"%&%. ?#- #%A0&$ 
5 +01(230B, 3%#%/&$#-12DC$;5* A0)=K-B 50($#9%,-$B 6')-, 5)$(2$& @%C$ 6#0-1+0(-&= /0,&#0)= ,% 
+30($ -/-)- ,% +'30($.

T%6%5,'$ @%5&-, % &%/9$ (060),-&$)=,'$ 7)$B$,&' %"#$"%&% 1%/%1'+%D&5* + A)-9%;K$; %+&0#-10+%,,0; 
5$#+-5,0; 5)29A$ VTS. ?#- 1%/%1$ ,$0A30(-B0 2/%1%&= &-6 - 1%+0(5/0; ,0B$# 25&#0;5&+%. <&% 
-,F0#B%.-* ,%30(-&5* ,% -,F0#B%.-0,,0; &%A)-@/$, #%1B$C$,,0; ,% +$,&-)*&0#,0; 5$/.--.

7.1. :01(2K,'$ /)%6%,'

?#- 0A,%#29$,-- @#$1B$#,0"0 1%"#*1,$,-* - 1%&#2(,$,-; + #%A0&$ +01(2K,'; /)%6%, 5)$(2$& 0@-5&-&= 
0(,-B -1 5)$(2DC-3 56050A0+:

- 6#- 60B0C- 6#0B'K)$,,0"0 6')$505% 5 B*"/0; ,%5%(/0;

- 6#0(2+/- 59%&'B +01(230B,

- 6#0B'+/- +0(0; 60( (%+)$,-$B 5 (0A%+)$,-$B B0DC-3 5#$(5&+, ,$ +'1'+%DC-3 
/0##01-D %)DB-,-*.

L50A0$ +,-B%,-$ 5)$(2$& 0A#%&-&= ,% 6)0&,05&= 1%/#'&-* +01(2K,0"0 /)%6%,%, 6#$9($ +5$"0 50 5&0#0,' 
,%#29,0"0 +01(23%, + 6#0&-+,0B 5)2@%$ B09$& 6#0-10;&- 1%B0#%9-+%,-$ +0(*,0"0 ,%"#$+%&$)*.

7.2. :01(2K,'$ F-)=&#'

?#- 5&%,(%#&,'3 25)0+-*3 #%A0&' %"#$"%&% F-)=&#' 5)$(2$& 1%B$,*&= /%9('$ 60)"0(%. ?0/%1%&$)$B 
,$0A30(-B05&- 1%B$,' F-)=&#0+ (/#0B$ 0A5)$(0+%,-* -3 #%A0&') *+)*$&5* -3 60+'K$,,0$ 
506#0&-+)$,-$, 6#$+'K%DC$$ 1,%@$,-*, 2/%1%,,'$ + &%A)-.$ 7.

!"#$"%&' B0"2& A'&= 05,%C$,' F-)=&#%B-:

- 1-0; 5&26$,- /%#B%,,'B- B.FLT /)%55% G 4, F 5, F 7 -)- F 9

- 1-0; 5&26$,- *@$;/0+'B- P.FLT /)%55% G 4

- 2-0; 5&26$,- /%#B%,,'B- B.FLT /)%55% F 9.

4)+-+2O M$KO)"1J$$ 'K( /1H'#P# )$-1 M$KO)"1 "1%21(, -#Y)#0N /"1.2+ &1H2# 

& 0#0+2) %10+2Q N*)12#&K$&1)O M$KO)"Q #'$21/#&#P# /K1**1 M$KO)"1J$$.

H5)- 6$#$6%( (%+)$,-; ,% F-)=&#$ 6#$+'K%$& 6#$(25B0&#$,,0$ ()* ,$"0 1,%@$,-$, &0 $"0 5)$(2$& 
1%B$,-&=. [@$;/0+'$ F-)=&#' FD - /%#B%,,'$ F-)=&#' FK 6#$(,%1,%@$,' ()* 0(,0#%10+0"0 
-560)=10+%,-*. 

?#- 1%B$,$ F-)=&#% 5)$(2$& &%/9$ 6#0@-5&-&= 5$/.-D F-)=&#%.--, 6#06')$505-+ $$ -)- 6#0&$#$+ 
B0/#0; &#*6/0;.
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?#- 1%/%1$ ,0+0"0 /0B6)$/&% F-)=&#0+ + %+&0#-10+%,,0; 5$#+-5,0; 5)29A$ VTS ,$0A30(-B0 2/%1%&= 
&-6 F-)=&#%, /)%55 F-)=&#%.--, % &%/9$ &-60#%1B$# %"#$"%&%, % 6#- ,$0A30(-B05&- #%1B$# - /0)-@$5&+0 
F-)=&#0+ 50")%5,0 6#-+$($,,'B ,-9$ &%A)-.%B.

!"#$"%&' +5$"(% (0)9,' #%A0&%&= 5 25&%,0+)$,,'B- F-)=&#%B-, + 6#0&-+,0B 5)2@%$ 60&#$A)$,-$ 
B0C,05&- +$,&-)*&0#%B- B09$& 6#$+'5-&= (0625&-B'$ 1,%@$,-*, @&0 + 5+0D 0@$#$(= B09$& 6#-+$5&- 
/ 5"0#%,-D 0AB0&/- (+-"%&$)*.

51RK$J1 8 @1"0122Q+ M$KO)"Q, -"$0+2(+0Q+ & 1P"+P1)1T VS 21-650

5$-#-
"1%0+"

@#K$S+*)&# /1"0122QT M$KO)"#& B.FLT "1%0+"#0 AxB 21 
#'2N *+/J$V M$KO)"1J$$

592x287 592x592 428x428 490x490 490x592 428x287

VS 21 - - - - - 2

VS 30 - - 2 - - -

VS 40 - - - 2 - -

VS 55 - 2 - - - -

VS 75 - - 3 - - 3

VS 100 - - - 3 - 3

VS 120 3 3 - - - -

VS 150 - - - 8 - -

VS 180 - - - - 8 -

VS 230 - 8 - - - -

VS 300 - - - 15 - -

VS 400 - - - 6 12 -

VS 500 - - - 7 14 -

VS 650 6 18 - - - -

 

L=300 BB ()* F-)=&#0+ /)%55% G4 - F5

L=600 BB ()* F-)=&#0+ /)%55% F7 - F9

51RK$J1 9 ZS+./#&Q+ M$KO)"Q, -"$0+2(+0Q+ & 1P"+P1)1T VS 10-650

5$-#-
"1%0+"

@#K$S+*)&# (S+./#&QT M$KO)"#& P.FLT G 4 21 #'2N 
*+/J$V M$KO)"1J$$

=1%0+" @#K$S+*)&# =1%0+" @#K$S+*)&#

AxB I). AxB I).

VS 10 572x272 1 - -

VS 15 712x302 1 - -

VS 21 873x360 1 - -

VS 30 873x492 1 - -

VS 40 1080x492 1 - -

VS 55 1251x627 1 - -

VS 75 694x747 2 - -

VS 100 784x847 2 - -

VS 120 598x884 3 - -

VS 150 663x985 3 - -

VS 180 663x1189 3 - -

VS 230 663x1189 3 404x1189 1

VS 300 830x1488 3 - -

VS 400 746x1721 4 - -

VS 500 746x1721 2 996x1721 2

VS 650 899x2198 4 - -
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7.3. M$6)00AB$,,-/-

7.3.1. :0(*,0; -)- ")-/0)$+'; ,%"#$+%&$)-

:0(*,'$ ,%"#$+%&$)- 6#- 7/56)2%&%.-- (0)9,' A'&= 05,%C$,' 5-5&$B0; 1%C-&' 0& 1%B$#1%,-*. 
E#0B$ &0"0, + 1-B,-; 6$#-0( B09,0 1%6#%+)*&= ,%"#$+%&$)= ,$1%B$#1%DC$; 9-(/05&=D (,%6#., +0(,'B 
#%5&+0#0B ")-/0)*). ?#- 0&52&5&+-- 605&26)$,-* &$6)0,05-&$)*, 6$#$#'+% + 7/56)2%&%.-- %"#$"%&% - 6#- 
+01B09,05&- 60,-9$,-* &$B6$#%&2#' +01(23% ,-9$ + 5ºC, ,%"#$+%&$)= 5)$(2$& 060#09,-&=.

G)* 7&0"0 ,29,0:

- 1%/#'&= /)%6%,' ,% 6#*B0; - 0A#%&,0; )-,-- &$6)0,05-&$)* (0&/)D@-&= ,%"#$+%&$)= 0& 
5-5&$B' 6-&%,-*),

- 6$#$(+-,2&= -,56$/.-0,,2D 6%,$)= + 5&0#0,2 0&/)D@%DC-3 /)%6%,0+,

- +'/#2&-&= -1 6%&#2A/0+ /0))$/&0#0+ 5)-+,2D 6#0A/2 - +01(2K,-/,

- / 5)-+,0; 6#0A/$ 60(/)D@-&= 5)-+,0; K)%," &%/, @&0A' +0(% -1 &$6)00AB$,,-/% 
+')-+%)%5= 5,%#29- %"#$"%&%,

- ,%"#$+%&$)= 6#0(2&= 59%&'B +01(230B, 60(+0(* $"0 / 6#0A/$ +01(2K,-/%.

- @$#$1 ,$A0)=K-$ 6#0B$92&/- +#$B$,- 6#0(2+/2 60+&0#-&= ,$5/0)=/0 #%1 (0 &0"0 B0B$,&%, 
/0"(% @$#$1 K)%," A2($& +'30(-&= &0)=/0 +01(23 A$3 +-(-B'3 /%6$)= +0(',

- 1%/#2&-&= 5)-+,2D 6#0A/2 - 6#0A/2 +01(2K,-/%.

I-,-B2B #%1 + @$&'#$ B$5*.% 5)$(2$& /0,&#0)-#0+%&= 505&0*,-$ 1%"#*1,$,-* #$A$#-)%B$)$; 
,%"#$+%&$)*. ?06%(%,-$ 6')- ,% 60+$#3,05&= ,%"#$+%&$)* 6#-+0(-& / 5,-9$,-D &$6)0+0; B0C,05&-, 
% &%/9$ 2+$)-@$,-- 6%($,-* (%+)$,-* +01(23%. G%9$ $5)- %"#$"%& 05,%C$, F-)=&#%B-, 50 +#$B$,$B 
50 5&0#0,' 605&26)$,-* +01(23% ,% )%B$)*3 ,%"#$+%&$)* 05$(%$& 6')=. ?#- 0A,%#29$,-- @#$1B$#,0"0 
1%"#*1,$,-* B09,0 6#0-1+$5&- 0@-5&/2 0(,-B -1 5)$(2DC-3 56050A0+:

- 6#- 60B0C- 6#0B'K)$,,0"0 6')$505% 5 B*"/0; ,%5%(/0; 50 5&0#0,' +30(% +01(23%,

- 6#0(2+%,-$B 59%&'B +01(23 + 6#0&-+060)09,0B ,%6#%+)$,-D (+-9$,-* +01(23%, 
,%6#%+)** 60&0/ 6%#%))$)=,0 #%560)09$,-D )%B$)$;,

- 6#0B'+%,-$B +0(0; 60( (%+)$,-$B 5 (0A%+)$,-$B B0DC-3 5#$(5&+, ,$ +'1'+%DC-3 
/0##01-D %)DB-,-* - B$(-.

?$#$( ,%@%)0B 0@-5&/- 5)$(2$& 6#$(03#%,-&= 0& 1%"#*1,$,-* 505$(,-$ 5$/.-- %"#$"%&%.

G)* (05&-9$,-* 60),0; &$6)0+0; B0C,05&- ,%"#$+%&$)= (0)9$, A'&= 60),05&=D 05+0A09($, 0& +01(23%. 
G)* 7&0"0 5)29%& 6#0A/- #%1B$C$,,'$ ,% /0))$/&0#%3 ,%"#$+%&$)*.

H5)- %"#$"%& ,$ #%A0&%$&, &0 #%530( +0(' (0)9$, A'&= 0"#%,-@$, &%/, @&0A' &$B6$#%&2#% +01(23% +,2&#- 
,$ 6#$+'K%)% + 60ºC. ?#$+'K$,-$ 7&0"0 1,%@$,-* B09$& 6#-+$5&- / 60+#$9($,-D ,$/0&0#'3 7)$B$,&0+ 
-)- -3 @%5&$; ((+-"%&$)=, 60(K-6,-/-, 7)$B$,&' -1 60)-B$#,0"0 B%&$#-%)% - &.(.), 25&%,0+)$,,'3 
+ 505$(,-3 5 ,%"#$+%&$)$B 5$/.-*3.

7.3.2. <)$/&#0,%"#$+%&$)=

N)0/ 7)$/&#0,%"#$+%&$)* 505&0-& -1 0&/#'&'3 ,%"#$+%&$)=,'3 7)$B$,&0+ 56-#%)=,0"0 +-(%. :0 +#$B* 
#%A0&' %"#$"%&%, /0"(% ,%"#$+%&$)= ,$ F2,/.-0,-#2$&, ,% ,%"#$+%&$)=,'3 7)$B$,&%3 B09$& 5/%6)-+%&=5* 
6')=. : B0B$,& 605)$(2DC$"0 +/)D@$,-* ,%"#$+%&$)* 5-)=,0$ 1%"#*1,$,-$ B09$& A'&= 6#-@-,0; 
60*+)$,-* 1%6%3% "0#*C$; 6')- - (%9$ 609%#%. Z$#$1 0(-,%/0+'$ 6#0B$92&/- +#$B$,- (/%9('$ 
4 B$5*.%), + 050A$,,05&- 6$#$( ,%@%)0B 0&06-&$)=,0"0 5$10,% 5)$(2$& 6#0+$#*&= 7)$/&#06#0+0(/2 
- &$3,-@$5/0$ 505&0*,-$ ,%"#$+%&$)=,'3 7)$B$,&0+ ,% 6#$(B$& 0&52&5&+-* ($F0#B%.-;, % &%/9$ 5&$6$,- 
-3 1%"#*1,$,-*. T%"#*1,$,-* (0)9,' A'&= 2(%)$,' 6')$5050B 5 B*"/0; ,%5%(/0;, B*"/0; C$&/0; -)- 
0A(2&' 59%&'B +01(230B.

3K1H21( #S$*)/1 YK+/)"#21P"+&1)+K+. %1-"+L+21!

8)$(2$& &%/9$ 6#0+$#-&= #%A0&2 6#$(03#%,-&$)* 0& 60+'K$,-* &$B6$#%&2#' + 5)2@%$ 6#$/#%C$,-* 
(+-9$,-* +01(23%. 8/0#05&= 6#030(*C$"0 @$#$1 ,%"#$+%&$)= +01(23% ,$ (0)9,% A'&= ,-9$ 1,5 B/5.
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7.3.3. :0(*,0; -)- ")-/0)$+'; 03)%(-&$)-

805&0*,-$ 1%"#*1,$,-* 03)%(-&$)* 5)$(2$& 6#0+$#*&= /%9('$ @$&'#$ B$5*.%. ?#- ,$0A30(-B05&- 
03)%(-&$)= B09,0 @-5&-&= 06-5%,,'B- +'K$ 56050A%B-.
?$#$( ,%@%)0B 0@-5&/- 5)$(2$& 6#$(03#%,-&= 0& 1%"#*1,$,-* 505$(,-$ 5$/.-- %"#$"%&%.
?#0+0(* 6#0+$#/2 ,% 1%"#*1,$,-$, 5)$(2$& 6#0+$#-&= 5+0A0(,05&= 0&+0(% /0,($,5%&% -1 +%,,-60((0,0+ 
- 0&+0(,0; 5-F0,. ?$#$( 1%625/0B %"#$"%&% 5-F0,' 5)$(2$& 1%)-&= +0(0;.
L&+0(' /0,($,5%&% 5)$(2$& 6#0B'+%&= &$6)0; +0(0; 5 (0A%+)$,-$B B0DC-3 5#$(5&+.
G)* ")-/0)$+0"0 03)%(-&$)* 5)$(2$& (060),-&$)=,0 6#0+$#-&= ,%)-@-$ - /0,.$,&#%.-D ")-/0)*. G)* 
(05&-9$,-* 60),0; &$6)0+0; B0C,05&- 03)%(-&$)= (0)9$, A'&= 60),05&=D 05+0A09($, 0& +01(23%. G)* 
7&0"0 5)29%& 6#0A/- #%1B$C$,,'$ ,% /0))$/&0#%3 03)%(-&$)*.

?#- 2"#01%3 5,-9$,-* &$B6$#%&2#' +01(23% +,2&#- %"#$"%&% ,-9$ +508  +0(*,0; 03)%(-&$)= +01(23% 
(0)9$, A'&= 060#09,$,. ?#0.$55 060#09,$,-* 6#0+0(-&5* + 500&+$&5&+-- 5 6. 7.3.1. „:0(*,0; -)- 
")-/0)$+'; ,%"#$+%&$)-”. 

7.3.4. >#$0,0+'; 03)%(-&$)=

LA5)29-+%,-$ F#$0,0+0"0 03)%(-&$)* 6#0-530(-& &%/ 9$, /%/ ,%"#$+%&$)* - +0(*,0"0 03)%(-&$)*. ?#- 
6#0B'+/$ F#$0,0+0"0 03)%(-&$)* &$6)0; +0(0; 5)$(2$& 060#09,-&= 5-5&$B2 62&$B 0&5%5'+%,-* F#$0,% 
+ 56$.-%)=,2D $B/05&=. : 6#0&-+,0B 5)2@%$ 52C$5&+2$& 06%5,05&= ,$/0,&#0)-#2$B0"0 60+'K$,-* 
(%+)$,-* F#$0,% - 60+#$9($,-* 5-5&$B' 03)%9($,-*.

7.3.5. ?$#$/#$5&,0-&0@,'; &$6)00AB$,,-/

LA5)29-+%,-$ &$6)00AB$,,-/% 60(#%12B$+%$& 6#0+0(-B2D #%1 + @$&'#$ B$5*.% 6#0+$#/2 $"0 
&$3,-@$5/0"0 505&0*,-* - 5&$6$,- 1%"#*1,$,-* %)DB-,-$+'3 60+$#3,05&$;. 8/06)$,-$ 6')- 
+ 6$#$/#$5&,0-&0@,'3 &$6)00AB$,,-/%3 @%5&0 0"#%,-@-+%$&5* 6$#+'B- 50 BB + &$6)00AB$,,-/$. ?$#$( 
,%@%)0B 0@-5&/- 5)$(2$& 6#$(03#%,-&= 0& 1%"#*1,$,-* 505$(,-$ 5$/.-- %"#$"%&%. 

P$0A30(-B2D 0@-5&/2 5)$(2$& 6#0-1+0(-&= 0(,-B -1 5)$(2DC-3 56050A0+:

- 6#- 60B0C- 6#0B'K)$,,0"0 6')$505% 5 B*"/0; ,%5%(/0;,

- 6#0(2+%,-$B 60&0/0B 59%&0"0 +01(23% + 6#0&-+060)09,0B 0A'@,0B2 (+-9$,-D +01(23% 
,%6#%+)$,--,

- 6#0B'+%,-$B +0(0; 5 (0A%+)$,-$B B0DC-3 5#$(5&+, ,$ +'1'+%DC-3 /0##01-D %)DB-,-*,

- + 5)2@%$ 5$#=$1,0"0 1%"#*1,$,-* &$6)00AB$,,-/0+ B09,0 6#0B'+%&= 5&#2$; +0(' 60( 
+'50/-B (%+)$,-$B.

Y560)=12* + 6#0.$55$ 0@-5&/- B$3%,-@$5/-$ 6#-56050A)$,-*, 5)$(2$& 50A)D(%&= 050A2D 05&0#09,05&= 
- 0A#%C%&= +,-B%,-$ ,% &0, @&0A' 6)-&' &$6)00AB$,,-/% ,$ ($F0#B-#0+%)-5= - ,$ 60+#$(-)-5=.

!"$ Y/*-KN1)1J$$ )+-K##R0+22$/1 -"$ 2$%/$T )+0-+"1)N"1T -+"+' #S+"+'2Q0 

%1-N*/#0 1P"+P1)1 +P# 2+#RT#'$0# )L1)+KO2# #S$*)$)O.

4+/J$( -+"+/"+*)2#)#S2#P# )+-K##R0+22$/1 N*)12#&#/ VS10-15 #R#"N'#&121 

#)&+"*)$(0$ (* %1PKNI/10$), S+"+% /#)#"Q+ 0#H2# -"#$%&+*)$ '+%$2M+/J$V -"$ 

-#0#L$ "1*-QK$)+K(. (1) =$*. 6

E#0B$ &0"0, 5)$(2$& 6#0+$#-&=:

- #%A0&2 +01(2K,0"0 /)%6%,%,

- 505&0*,-$ /%6)$2)0+-&$)*,

- 505&0*,-$ +%,,' ()* 5A0#% /0,($,5%&%, 

- 62&- 0&+0(% /0,($,5%&%,

- 6$#$( 1%625/0B %"#$"%&% 5-F0,' 5)$(2$& 1%)-&= +0(0;, 

- 6#%+-)=,05&= B0,&%9% 5-5&$B' 6#0&-+ 0A-,(-+%,-* ($5)- &$6)00AB$,,-/ 0A0#2(0+%, $D), 

- /%@$5&+0 #%A0&' +01(2K,0"0 /)%6%,%, 6)0&,05&= $"0 1%/#'+%,-*, /0"(% 0A-,(-+$,-$ ,$ 
0A*1%&$)=,0.
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7.3.6. :#%C%DC-;5* &$6)00AB$,,-/

LA5)29-+%,-$ &$6)00AB$,,-/% 60(#%12B$+%$& 6#0+0(-B2D #%1 + @$&'#$ B$5*.% 6#0+$#/2 $"0 
&$3,-@$5/0"0 505&0*,-* - 5&$6$,- 1%"#*1,$,-* ,%5%(/-, %//2B2)-#2DC$; &$6)0. ?#- 0A5)29-+%,-- 
+#%C%DC$"05* &$6)00AB$,,-/% 5)$(2$& 6#0+$#-&= 5)$(2DC$$:

- #0&0# &$6)00AB$,,-/% (0)9$, +#%C%&=5* 5+0A0(,0. :01B09,0$ 506#0&-+)$,-$ 
+#%C$,-* B09$& A'&= +'1+%,0 5)-K/0B A0)=K-B 1%9-B0B 26)0&,-&$)=,'3 C$&0/ 
- &#$,-$B 0 /#%* #0&0#%. : &%/0B 5)2@%$ 5)$(2$& 0&#$"2)-#0+%&= 60)09$,-$ C$&0/. 
L&#%A0&%,,'$ C$&/- ,$0A30(-B0 1%B$,*&=. : 5)2@%$, $5)- 5,*&0$ C$&0@,0$ 26)0&,$,-$ 
(0)9,0 A'&= 25&%,0+)$,0 0A#%&,0, 5)$(2$& B0,&-#0+%&= $"0 &%/-B 0A#%10B, @&0A' 
60)09$,-$ 0&,05-&$)=,0 #0&0#% 05&%)05= ,$-1B$,,'B. ?05)$ 1%B$,' -)- #$"2)-#0+/- 
26)0&,-&$)=,'3 C$&0/ &$6)00AB$,,-/ (0)9$, 6#0#%A0&%&= + &$@$,-$ 30 B-,2&, @&0A' 
C$&/- 6#-&$#)-5=. ?0 6#0K$5&+-- 7&0"0 +#$B$,- 5)$(2$& 1%B$#-&= &0/ (+-"%&$)* 
- 5#%+,-&= $"0 5 ,0B-,%)=,'B &0/0B ()* 6#0+$#/- (+-"%&$)* ,% 6$#$"#21/2.

- 6#-+0(,0; #$B$,= ,$ (0)9$, A'&= 60+#$9($, - ,$ 1%"#*1,$,, % &%/9$ 0, ,$ (0)9$, 
6#05/%)=1'+%&= 60 60+$#3,05&- #0&0#%. H5)- #$B$,= 05)%A)$,, ,$5B0&#* ,% 60),0$ 
,%&*9$,-$, &0 $"0 5)$(2$& 2/0#0&-&= -)- 1%B$,-&=,

- +30(' +01(23% (0)9,' A'&= 0@-C$,' 0& 6')-. G)* 0@-5&/- /%,%)0+ #0&0#% B09,0 
6#-B$,*&= 0(-, -1 56050A0+, 06-5%,,'3 +'K$ ()* 0@-5&/- (#2"-3 &$6)00AB$,,-/0+.

?0(K-6,-/- #0&0#% - (+-"%&$)* +0 +#$B* 7/56)2%&%.-- 5B%1'+%D&5* 605&0*,,0. E0)-@$5&+0 5B%1/-, 
,%30(*C$;5* + 60(K-6,-/%3 ,% B0B$,& B0,&%9%, (05&%&0@,0 ()* ()-&$)=,0; #%A0&'; 5B%1'+%&= -3 +0 
+#$B* 7/56)2%&%.-- ,$ &#$A2$&5*. 4$/0B$,(2$&5* +#$B* 0& +#$B$,- 0@-C%&= (+-"%&$)= - 6#-+0( 0& 6')-, 
05$(%DC$; ,% ,-3, @&0A' ,$ 0A#%10+%)5* 5)0; -10)*.--, 6#-+0(*C-; / 60+'K$,-D &$B6$#%&2#' #%A0&' 
6#-+0(%.

7.4. N)0/ K2B0")2K-&$)$;

N)0/ K2B0")2K-&$)$; -B$$& /2)-5', 1%60),$,,'$ ,$"0#D@$; B-,$#%)=,0; +%&0;, 60"%K%DC$; 
1+2/0+2D 7,$#"-D. 4%A0&' 60 0A5)29-+%,-D 60(#%12B$+%D& 6#0+$#/2 1%"#*1,$,-* /2)-5 ")2K$,-*. ?#- 
,$0A30(-B05&- 0@-5&/- /2)-5' B09,0 -1+)$@= 0(,2 1% (#2"0; @$#$1 0&/#'&'$ -,56$/.-0,,'$ 6%,$)- ()* 
6#0+$#/-, 6#$(+%#-&$)=,0 0&+$#,2+ +-,&', /#$6*C-$ -3 / 060#,'B 7)$B$,&%B 60)% - 60&0)/%. I0,&%9 
/2)-5 5)$(2$& 6#0-1+0(-&= + 0A#%&,0; 605)$(0+%&$)=,05&-.

L@-5&/2 5)$(2$& 6#0+0(-&= 6#- 60B0C- 6')$505% -)- +'&-#%&= B0/#0; &#*6/0;. : 5)2@%$ 5$#=$1,'3 
1%"#*1,$,-; B09,0 -560)=10+%&= ,$;)0,0+'$ C$&/-.

7.5. :$,&-)*&0#,%* "#266%

?$#$( ,%@%)0B )DA'3 #%A0& (%+%#-*, 0A5)29-+%,-$, #$B0,&) ,% %"#$"%&$, 050A$,,0 6$#$( o&/#'&-$B 
-,56$/.-0,,'3 6%,$)$; +$,&-)*&0#,0; "#266', % &%/9$ 6$#$( 5,*&-$B 6%,$)$; 5 @%5&$;, ,%30(*C-35* 
60( ,%6#*9$,-$B, 5)$(2$& 2A$(-&=5*, @&0:

- 0A0#2(0+%,-$ 500&+$&5&+2DC-B 0A#%10B 0&/)D@$,0 0& 6-&%,-*. <&0 /%5%$&5* - ")%+,'3 
- +560B0"%&$)=,'3 B%"-5&#%)$;,

- #%A0@$$ /0)$50 ,$ +#%C%$&5*,

- +$,&-)*&0# 05&'), - &$B6$#%&2#% 60+$#3,05&- ,$ +'10+$& 090"-,

- (+-"%&$)= 6#$(03#%,$, 0& 5)2@%;,0"0 1%625/%.

7.5.1. :$,&-)*&0#'

:$,&-)*&0#' 6#$(,%1,%@$,' ()* 6$#$B$C$,-* @-5&0"0 -)- 5)$"/% 1%6')$,,0"0 +01(23%. L,- ,$ 
6#$(,%1,%@$,' ()* 6%#0+, %"#$55-+,'3 "%10+ -)- 5-)=,0 1%"#*1,$,,0"0 +01(23%. 4%A0&% +$,&-)*&0#% 
+ ,$500&+$&5&+2DC$; 5#$($ B09$& 6#-+$5&- / 60+#$9($,-D 60(K-6,-/0+, /0##01--, #%1A%)%,5-#0+/$ 
#%A0@$"0 /0)$5% - +-A#%.-*B.
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:$,&-)*&0# - (+-"%&$)= + "#266$ 60(0A#%,' ()* 0A01,%@$,,'3 + 6#0$/&$ 6%#%B$&#0+ #%A0&' 5-5&$B'. 
8/0#05&= +#%C$,-* +$,&-)*&0#% 60(0A#%,% &%/-B 0A#%10B, @&0A' #%530( +01(23% - $"0 (%+)$,-$ 
500&+$&5&+0+%)- 60&#$A,05&*B 5-5&$B' +$,&-)*.--. 8,-9$,-$ #%530(% +01(23% 5+-($&$)=5&+2$& 
0 ,%#2K$,-- 6#%+-)=,0; #%A0&' - 6#-+0(-& / #%1A%)%,5-#0+/$ #%A0&' +5$; 5-5&$B' +$,&-)*.--. <&0 
B09$& A'&= +'1+%,0 5)$(2DC-B- 0A5&0*&$)=5&+%B-:

- 6#05/%)=1'+%,-$B /)-,0+-(,0"0 #$B,*,
- 05$(%,-$B 6')- ,% )06%&/%3 #%A0@$"0 /0)$5% +$,&-)*&0#%,
- ,$+$#,'B ,%6#%+)$,-$B +#%C$,-* +$,&-)*&0#%. H5)- p%(-%)=,'; +$,&-)*&0# +#%C%$&5* 

+ 0A#%&,0B ,%6#%+)$,--, &0 #%530( +01(23% 6%(%$& 1,%@-&$)=,0 

?#- 0A5)29-+%,-- +$,&-)*&0#% 5)$(2$& 2A$(-&=5* - 6#0+$#-&=, @&0:

- #%A0@$$ /0)$50 +#%C%D&5* 5+0A0(,0,

- #%A0@$$ /0)$50 30#0K0 0&A%)%,5-#0+%,0 - 605&0#0,,-$ K2B' 0&52&5&+2D&,

- #%A0@$$ /0)$50 30#0K0 1%/#$6)$,0 ,% +%)2,

- +$,&-)*&0# ,$ 6$#$B$5&-)5* 60 0&,0K$,-D / +30(,0B2 /0,252,

- +-A#0-10)*&0#' ,%($9,0 1%/#$6)$,' - ,$ 60+#$9($,',

- "-A/0$ 50$(-,$,-$ ($5)- &%/0+0$ -B$$&5*) ,$ 60+#$9($,0,

- +5$ /#$6$9,'$ A0)&' - +-,&' 30#0K0 1%&*,2&'.

4%1A%)%,5-#0+/% #%A0@$"0 /0)$5% B09$& A'&= +'1+%,% 5)$(2DC-B- 0A5&0*&$)=5&+%B-:

- 05$(%,-$B 6')- ,% )06%&/%3 +$,&-)*&0#%,

- 0&#'+0B (060),-&$)=,'3 A%)%,5-#0+0@,'3 "#21-/0+,

- 60+#$9($,-$B )06%&0/ +$,&-)*&0#%.

805&0*,-$ 1%"#*1,$,-* +,2&#$,,$; @%5&- )06%&0/ - (+-"%&$)* 5)$(2$& 6#0+$#*&= /%9('$ @$&'#$ B$5*.% 
- + 5)2@%$ ,$0A30(-B05&- 6#0@-C%&=: 

- +,2&#- /0#625% 6#- 60B0C- 6')$505%,

- )06%&/- 6#- 60B0C- 6')$505% -)- 6#0&$#$+ B0/#0; &#*6/0; 5 B0DC-B 5#$(5&+0B.

J5)0+-$B (05&-9$,-* #%5@$&,0"0 5#0/% 5)29A' +$,&-)*&0#% *+)*D&5* #$"2)*#,'$ 6#0+$#/- - @-5&/% 
60(K-6,-/0+. ?0(K-6,-/- +$,&-)*&0#% 5)$(2$& 6#0+$#*&= 6#- /%9(0B #$")%B$,&,0B 0A5)29-+%,--. 

:#%C%* +#2@,2D #%A0@$$ /0)$50 +$,&-)*&0#%, 5)$(2$& 6#0+$#-&= #%A0&2 60(K-6,-/0+ ,% 5)23. H5)- 
25)'K-&$:

- ,$ 0@$,= "#0B/-; 1+2/, 5062&5&+2DC-; +#%C$,-D + +-($ &-30"0, B*"/0"0 K$)$5&% - 
6#%+-)=,%* #%A0&% 60(K-6,-/%,

- 5/#$9$& - ,$(05&%&0@,%* 5B%1/%,

- &+$#('$, @%5&'$, ,$#$"2)*#,'$ 1+2/-, 5/#-6' -)- B$&%))-@$5/-;, @%5&0 60+&0#*$B'; 1+2/ 
– 7&0 60+#$9($,-$ 60(K-6,-/%. ?0(K-6,-/ ,$0A30(-B0 1%B$,-&=.

?#0+$#*&= &$B6$#%&2#2 60(K-6,-/% 5)$(2$& 6#- 60B0C- &$#B0B$&#% -)- #2/0;, 6#-/%5%*5= / $"0 /0#6252. 
H5)- &$B6$#%&2#% 5)-K/0B +'50/%* -)- #$1/0 -1B$,*$&5*, 7&0 5+-($&$)=5&+2$& 0 ,$6#%+-)=,0; #%A0&$ 
60(K-6,-/%, 6#-@-,0; @$"0 B09$& A'&=:

- 0&52&5&+-$ -)- ,$3+%&/% 5B%1/-,

- 1%"#*1,$,-$, 6$#$"#21/% -)- 60+#$9($,-$ K%#-/0+ 60(K-6,-/%,

- 5)-K/0B 5-)=,0$ 1%&*"-+%,-$ 60(K-6,-/%,

- 5)-K/0B 5-)=,0$ &#$,-$ 6#0/)%(0/,

- +,$K,-; ,%"#$+.
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!#&QI+2$+ )+0-+"1)N"Q (&K(+)*( 2#"01KO2Q0 & )+S+2$+ -+"&QT 1-2 '2+. -#*K+ 

*01%/$

?#- 6#%+-)=,0; 7/56)2%&%.-- 60(K-6,-/- +$,&-)*&0#0+ VS 10 – 15 ,$ &#$A2D& 5B%1/-. ?0(K-6,-/- 
+$,&-)*&0#0+ A$1 /0#625% 5 /)-,0#$B$,,0; 6$#$(%@$; -B$D& B%5)$,/-. : &%/-3 5)2@%*3 60(K-6,-/- 
5)$(2$& 5B%1'+%&= 5B%1/0; ()* 60(K-6,-/0+ (&%A)-.% 10) + -,&$#+%)', 1%+-5*C-$ 0& -,&$,5-+,05&- 
#%A0&' 25&%,0+/- - &$3,-@$5/0"0 505&0*,-* 60(K-6,-/%. 4$/0B$,(2$&5* 6#0-1+0(-&= 5B%1/2 /%9('$ 9 
B$5*.$+ 6#- 7/56)2%&%.-- 25&%,0+/- 6#- &$B6$#%&2#$, ,$ 6#$+'K%DC$; 50 o C, - /%9('$ 4 B$5*.% 6#- 
A0)$$ +'50/-3 &$B6$#%&2#%3. Q-K,** 5B%1/% + /0#625$ 60(K-6,-/% 6#-+0(-& / 60+'K$,-D &$B6$#%&2#' 
60(K-6,-/%, 050A$,,0 6#- +'50/0; @%5&0&$ +#%C$,-* +$,&-)*&0#%. ?05)$ ,$5/0)=/-3 5B%10/ 5)$(2$& 
0&/#'&= /0#625 60(K-6,-/% - 2(%)-&= 5&%#2D 5B%1/2 6$#$( ,%)09$,-$B ,0+0;.

51RK$J1 10 =+/#0+2'N+01( *01%/1 'K( -#'I$-2$/#&

!"#$%&#'$)+KO 5$- [1%1 E$1-1%#2 "1R#S+. )+0-+"1)N"Q (0$2. / 01/*.)

FINA Marson HTL 3 Litowa -30°C / +120°C

SHELL Alvania Fett 3 Litowa -20°C / + 130°C

ESSO Beacon 3 Litowa -20°C / + 130°C

MOBIL Mobilux EP3 Litowa -30°C / + 130°C

SKF LGMT 2/S Litowa -30°C / + 110°C

?LGOY?PYEY :HPMYQ[ML4L:

: 1%+-5-B05&- 0& &-6%, #%1B$#% - B0C,05&- ,% +%)2 +$,&-)*&0#', 25&%,0+)$,,'$ + 5-5&$B$, 05,%C$,' 
#%1,'B- &-6%B- 60(K-6,-/0+.
:$,&-)*&0#' A$1 /0#625% 5 /)-,0#$B$,,0; 6$#$(%@$; &-6% PEAF..KBT 1 (&%A)-.% 11) 605&%+)*D&5* 50 
5B%1%,,'B- K%#-/0+'B- 60(K-6,-/%B- + @2"2,,0B /0#625$.
E0)-@$5&+0 -560)=12$B0; 5B%1/-, % &%/9$ 6$#-0( B$9(2 5B%1/%B- 1%+-5*& 0& &-6% 60(K-6,-/% - @%5&0&' 
$"0 +#%C$,-*.

T%B$,% 60(K-6,-/0+, 25&%,0+)$,,'3 + ,$/0&0#'3 @2"2,,'3 /0#625%3 + +$,&-)*&0#%3 &-6% PEAF...KBT 1:

1. L5)%A-&= 6#$(03#%,-&$)=,'$ +-,&' 1 - 5,*&= 
6#$(03#%,-&$)=,'$ /0)=.% 2 5 60(K-6,-/0+, -560)=12* 
B$&@-/ - B0)0&0/. :',2&= 1%5&$9/- 3 5 @2"2,,0"0 /0#625% 
60(K-6,-/% - 0&/#2&-&= A0)&' 4, /#$6*C-$ /0#625. JA#%&= 
/0#625 +B$5&$ 5 60(K-6,-/%B- 5 +%)%. ?#- 60B0C- 
500&+$&5&+2DC-3 6#-56050A)$,-; 60(($#9%&= +%) + ,29,0B 
60)09$,--, @&0A' ,$ 60+#$(-&= ,- +30(,0"0 /0,25%, ,- 
/0)$5% )06%&0/.

T%B$,-&= 60(K-6,-/-, 25&%,%+)-+%* ,0+'$ + @2"2,,'3 
/0#625%3.

T%/#$6-&= /0#625% ,% #%B$, 0A#%C%* +,-B%,-$ ,% 05= 
/0)$5% - +30(*C$"0 0&+$#5&-*. ?#-/#2&-&= /#$6$9,'$ 
A0)&', /#$6*C-$ /0#625. T%/#$6-&= 6#$(03#%,-&$)=,'$ 
/0)=.% ,% 60(K-6,-/%3, 1%9-B%* -3 50")%5,0 ,%6#%+)$,-D 
0A0#0&0+ +$,&-)*&0#% - 1%/#$6-&= -3 6#$(03#%,-&$)=,'B- 
+-,&%B-. ?0/#2&-&= /0)$50 ()* 6#0+$#/- +#%C$,-*.

1 2 4 

3 

2.

3.
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51RK$J1 11 !#'I$-2$/$ &+2)$K()#"#& R+% /#"-N*1 &+"*$$ PEAF..KBT 1

6*)12#&/1 E&$P1)+KO 
&+2)$K()#"1

>)&+"*)$+ 
(00)

INA SKF

5$- P"N--Q 
-#'I$-2$/#& 5$- -#'I$-2$/1 5$- P"N--Q 

-#'I$-2$/#& 5$- -#'I$-2$/1

VS 180 PEAF 630 KBT 1 40 PASE 40 GRAE 40 NPPB SY 40 FM YET 208

VS 230 PEAF 710 KBT 1 50 PASE 50 GRAE 50 NPPB SY 50 FM YET 210

VS 300 PEAF 800 KBT 1 50 PASE 50 GRAE 50 NPPB SY 50 FM YET 210

VS 400 PEAF 900 KBT 1 60 PASE 60 GRAE 60 NPPB SY 60 FM YET 212

VS 500 PEAF 1000 KBT 1 60 PASE 60 GRAE 60 NPPB SY 60 FM YET 212

VS 650

PEAF 1120 KBT 1
(529$,-$ ,% 
6#-&0/$)

60

PASE 60 GRAE 60 NPPB SY 60 FM YET 212

PEAF 1120 KBT 1
(#$B$,,'; 
6#-+0()

RSAO 60 FA 106 GNE60-KRR-B - -

?05)$ 6#0+$($,,0; 6#0+$#/- - 0A5)29-+%,-* 5)$(2$& 6#0/0,&#0)-#0+%&= +#%C$,-$ #%A0@$"0 /0)$5%. 
H5)- ,%6#%+)$,-$ +#%C$,-* +$,&-)*&0#% ,$+$#,0, +01(23 A2($& 6#030(-&= + 6#%+-)=,0B ,%6#%+)$,--, 
,0 +01(2306#0-1+0(-&$)=,05&= 1,%@-&$)=,0 5,-1-&5*. P%6#%+)$,-$ +#%C$,-* +$,&-)*&0#% B09$& 
-1B$,-&=5*, ,%6#., + #$12)=&%&$ -1B$,$,-; + 7)$/&#06#0+0(/$ 6#- 6#0+$($,-- 7)$/&#0#$B0,&,'3 #%A0&. 
P%6#%+)$,-$ +#%C$,-* 6#0+$#*$&5* 0A*1%&$)=,0.

7.5.2 <)$/&#0(+-"%&$)-

MC%&$)=,0$, #$"2)*#,0$ 0A5)29-+%,-$ - /0,&#0)= &$3,-@$5/0"0 505&0*,-* (+-"%&$)* ,$0A30(-B' ()* 
+'*+)$,-* ,$60)%(0/ ,% ,%@%)=,0; 5&%(--, @&0 6#$(0&+#%C%$& A0)$$ 5$#=$1,'$ 60+#$9($,-*.
?$#$( ,%@%)0B )DA'3 #%A0&, 5+*1%,,'3 5 (+-"%&$)$B -)- $"0 05,%C$,-$B, 050A$,,0 6$#$( o&/#'&-$B 
-,56$/.-0,,'3 6%,$)$;, 6#$(03#%,*DC-3 0& ,$605#$(5&+$,,0"0 /0,&%/&% 5 (+-92C-B-5* 7)$B$,&%B- 
-)- ,%30(*C-B-5* 60( ,%6#*9$,-$B, (+-"%&$)= (0)9$, A'&= 0&/)D@$, 0& -5&0@,-/% 6-&%,-*. E#0B$ &0"0, 
+5$ (060),-&$)=,'$ - +560B0"%&$)=,'$ B%"-5&#%)- &%/9$ (0)9,' A'&= 0&/)D@$,'.

8)$(2$& 50A)D(%&= 2/%1%,,'$ ,-9$ 6#%+-)% &$3,-/- A$106%5,05&-:

- 0&/)D@-&= 6-&%,-$,

- ,$ (0625&-&= 5)2@%;,0$ +/)D@$,-$,

- 6#0+$#-&= -10)*.-D 6-&%,-*,

- 25&%,0+-&= 1%C-&2 ,% 505$(,-3 25&#0;5&+%3, ,%30(*C-35* 60( ,%6#*9$,-$B.

:5$ +'K$6$#$@-5)$,,'$ B$#' A$106%5,05&- (0)9,' 50A)D(%&=5* (o B0B$,&%, 60/% +5$ ,%)%(0@,'$ 
#%A0&' ,$ 1%/0,@%&5* - (+-"%&$)= ,$ A2($& 60),05&=D 25&%,0+)$, - "0&0+ / 1%625/2.

?#- 0A5)29-+%,-- (+-"%&$)* +$,&-)*&0#% 5)$(2$& 6#0+$#-&=:

- @&0 +'60),$,' +5$ &$3,-@$5/-$ 25)0+-* (60&#$A)$,-$ 6-&%,-*, &$B6$#%&2#% 0AB0&0/ 
- 60(K-6,-/0+),

- @&0 ,$ &$@$& 5B%1/%,

- @&0 (+-"%&$)= #%A0&%$& 6#%+-)=,0 - ,$ 25-)-+%$&5* K2B, -530(*C-; 0& (+-"%&$)* 
- 60(K-6,-/0+,

- 6#%+-)=,05&= 1%/#$6)$,-* +5$3 B$3%,-@$5/-3 - 7)$/&#-@$5/-3 50$(-,$,-;,

- 506#0&-+)$,-$ -10)*.-- 0AB0&0/,

- @&0 6#0+0(% - -10)*.-* + 30#0K$B 505&0*,-- - @&0 0,- ,$ -1B$,-)- 0/#%5/2.

QDA'$ 0A,%#29$,,'$ ,$-56#%+,05&- (0)9,' A'&= ,$B$()$,,0 -56#%+)$,'.

E#0B$ &0"0, 5)$(2$&:

- 6#0+$#-&= 60(K-6,-/- 56050A0B, 06-5%,,'B ()* 6#0+$#/- 60(K-6,-/0+ +$,&-)*&0#0+,

- 6#0+$#-&=, @&0 (+-"%&$)= 6#%+-)=,0 2/#$6)$,, % +5$ /#$6$9,'$ A0)&' /%/ 5)$(2$& 
1%&*,2&',

- 6#0+$#-&= 505&0*,-$ 1%"#*1,$,-* /0#625% (+-"%&$)*.
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8-)=,0$ 1%"#*1,$,-$ B$K%$& 03)%9($,-D (+-"%&$)*, @&0 B09$& 6#-+$5&- / 6$#$"#$+2 0AB0&/- 
- 60+#$9($,-D (+-"%&$)*. G+-"%&$)= B09,0 @-5&-&= 5230; C$&/0; -)- 0A(2+%&= 59%&'B +01(230B.

?LGOY?PYEY G:YW!MHQH\ 

: 5&%,(%#&,0; /0B6)$/&%.-- (+-"%&$)- 05,%C$,' K%#-/0+'B- 60(K-6,-/%B- 5$#-- 62…., -B$DC-B- 
1%C-&'. ?#- 1%B$,$ -)- 5B%1/$ 60(K-6,-/% 5)$(2$& + 500&+$&5&+2DC$B 60#*(/$ #%10A#%&= (+-"%&$)=. 
?#- #%1A0#/$ (+-"%&$)* ,$0A30(-B0 60B$@%&= ($&%)- 50")%5,0 0@$#$(,05&- ($B0,&%9%. G)* ($B0,&%9% 
0&.$,&#-#0+%,,'3 7)$B$,&0+ 5)$(2$& -560)=10+%&= 5R$B,-/- -)- 500&+$&5&+2DC-$ 6#-56050A)$,-*. 
8,*&= 60(K-6,-/, 0@-5&-&= .%6F2 +%)%, 0@-5&-&= 60(K-6,-/ -)- 1%B$,-&= ,% ,0+'; - 25&%,0+-&= $"0 
50 5+$9$; 5B%1/0;. ?0(K-6,-/ 5)$(2$& #%+,0B$#,0 60(0"#$&= (0 &$B6$#%&2#' 0/0)0 80-100ºC, % 1%&$B 
+6#$550+%&=. 8)$(2$& -1A$"%&= 5-)=,'3 2(%#0+ (,%6#., B0)0&/0B). :5$ -1,0K$,,'$ ($&%)- &%/9$ (0)9,' 
A'&= 1%B$,$,'.

:5$ 625&0&' 60(K-6,-/% 5)$(2$& 1%60),-&= 5B%1/0;. Z&0A' -1A$9%&= #%530(% A0)=K0"0 /0)-@$5&+% 
5B%1/-, ,$ 5)$(2$& 5B%1'+%&= /0#625 60(K-6,-/% - $"0 /0923.

G)* (+-"%&$)$;, #%A0&%DC-3 + ,0B-,%)=,'3 25)0+-*3 6#- 0/#29%DC$; &$B6$#%&2#$ (0 40ºC, 5#0/ 
5)29A' 5B%1/- 505&%+)*$&:

- 0/0)0 20 000 @%50+ #%A0&' 6#- @%5&0&$ +#%C$,-* (0 1500 0A/B-,

- 0/0)0 10 000 @%50+ #aA0&' 6#- @%5&0&$ +#%C$,-* 3000 0A/B-,

?#- #%A0&$ 6#- &$B6$#%&2#$ 25ºC 5#0/ 5)29A' 2+$)-@-+%$&5* 6#-B$#,0 ,% 100%.

P$1%+-5-B0 0& /0)-@$5&+% @%50+ #%A0&' 5B%1/% (0)9,% 1%B$,*&=5* /%9('$ 3 "0(% +5)$(5&+-$ 7FF$/&% 
5&%#$,-*. : 7&0B 5)2@%$ 60(K-6,-/- (0)9,' A'&= 5,*&' 5 (+-"%&$)*, 0@-C$,' 0& 5&%#0; 5B%1/- 
- 5B%1%,' 5,0+%.
M-6 5B%1/-, -560)=12$B'; ()* 60(K-6,-/0+ (+-"%&$)$;: ESSO/UNIREX N3.

J/%1%,,'; 5#0/ 5)29A' 5B%1/- - +#$B*, @$#$1 /0&0#0$ 5)$(2$& 5B%1'+%&= 60(K-6,-/, 0&,05*&5* &0)=/0 
/ (%,,0B2 &-62 5B%1/-.
P$ 5)$(2$& 5B$K-+%&= #%1)-@,'$ +-(' 5B%1/-!

51RK$J1 12 !+"+S+2O -#'I$-2$/#& '&$P1)+K+. „Siemens” – &+2)$K()#"Q * 2+-"(0Q0 -"$&#'#0

B+T12$S+*/$. 
"1%0+" 

'&$P1)+K(

!#'I$-2$/ *# 
*)#"#2Q -"$&#'1

!#'I$-2$/ *%1'$ 
'&$P1)+K(

80 6004-2Z-C3 6004-2Z-C3

90 6205-2Z-C3 6004-2Z-C3

100 6206-2Z-C3 6205-2Z-C3

112 6206-2Z-C3 6205-2Z-C3

132 6208-2Z-C3 6208-2Z-C3

160 6209-2Z-C3 6209-2Z-C3

180 6210-Z-C3 6210-Z-C3

200 6212-Z-C3 6212-Z-C3

225 6213-Z-C3 6213-Z-C3

250 6215-Z-C3 6215-Z-C3

51RK$J1 13 !+"+S+2O -#'I$-2$/#& '&$P1)+K+. „ATB”- &+2)$K()#"Q * -"(0Q0 -"$&#'#0

B+T12$S+*/$. 
"1%0+" '&$P1)+K(

!#'I$-2$/ *# 
*)#"#2Q -"$&#'1

!#'I$-2$/ *%1'$ 
'&$P1)+K(

80 6004-2Z-C3 6004-2Z-C3

90 6205-2Z-C3 6205-2Z-C3

100 6206-2Z-C3 6206-2Z-C3

112 6206-2Z-C3 6206-2Z-C3

132 6208-2RS-C3 6208-2RS-C3
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7.5.3 E)-,0#$B$,,%* 6$#$(%@%

?#- 0A5)29-+%,-- +$,&-)*&0#,0; "#266' 0A*1%&$)=,0 5)$(2$& 6#0+$#-&= ,%&*9$,-$ /)-,0+-(,'3 
#$B,$;, % &%/9$ 25&%,0+/2 #$B$,,'3 K/-+0+. T%+0(5/2D 25&%,0+/2 ,%&*9$,-* #$B,$; 5)$(2$& 6#0+$#*&= 
@$#$1 6$#+'$ 50 @%50+ #%A0&' "#266', % 1%&$B 6#0+0(-&= #$"2)-#0+/2 /%9('$ 4 B$5*.%. 8)-K/0B 
05)%A)$,,'; #$B$,= B09$& 505/0)=1,2&= 50 K/-+% -)- 6#05/%)=1'+%&= - A'5&#0 -1,05-&=5*, 5)-K/0B 
5-)=,0$ ,%&*9$,-$ B09$& 6#-+$5&- / ,%"#$+2 - 60+#$9($,-D 60(K-6,-/0+, % &%/9$ / 6$#$"#21/$ 
(+-"%&$)*. 

?#0+$#/% 6#%+-)=,05&- ,%&*9$,-* 6#0-530(-& 5)$(2DC-B 0A#%10B:

1. Y1B$#-&= #%55&0*,-$ B$9(2 05*B- (-5/0+ (#%1B$# A #-5.26).

2. Y1B$#-&= 5-)2 4, ,$0A30(-B2D, @&0A' 6#0",2&= #$B$,= ,% S=16 BB ,% /%9('; 60"0,,'; 
B$&# #%55&0*,-* B$9(2 05*B-, 6#-A)-1-&$)=,0 605$#$(-,$ #%55&0*,-* B$9(2 05*B- 
(#-5.26). 

3. J+$)-@-&= ,%&*9$,-$ #$B,*, $5)- 5-)% B$,=K$, -)- 2B$,=K-&=, $5)- 5-)% A0)=K$, @$B 
2/%1%,0 + &%A)-.$.

4. 4$/0B$,(2$B0$ ,%&*9$,-$ #$B,* 0,8 x PB%/5.

: 5)2@%$ ,$6#%+-)=,0"0 ,%&*9$,-* #$B,* 5)$(2$& ,%&*,2&= $"0 62&$B 6$#$B$C$,-* (+-"%&$)* 6#- 
60B0C- ,%&*9,0"0 A0)&%, ,%30(*C$"05* ,% 6)-&$ (+-"%&$)* (#-5.28), a 1,%@$,-* ,%&*9$,-* 5#%+,-&= 50 
1,%@$,-*B- + &%A)-.$ 14.

 

4-5. 26 ?#0"-A /)-,0+-(,0"0 #$B,*

51RK$J1 14 3+K$S$21 *$KQ -"#P$R1 P* & %1&$*$0#*)$ #) )$-1 $ '$10+)"1 „dP” 0+2OI+P# I/$&1

SPZ SPA SPB

G-%B$&# B$,=K$"0 
K/-+% dP [BB]

67-95 100-140 100-140 >140 160-236 >236

8-)% 6#0"-A% P* [N] 10-15 15-20 20-27 28-35 35-50 50-65

8-)% 6#0"-A% P* (/") 1,0-1,5 1,5-2,0 2,0-2,7 2,8-3,6 3,6-5,1 5,1-6,6

*5-)%, ,$0A30(-B%* ()* 6#0"-A% #$B,* (0 #%1B$#% s=16 BB 6#- #%55&0*,-- B$9(2 (-5/%B- A=1000 BB

Z&0A' -1A$9%&= ,$0A30(-B'3 6$#$5@$&0+ 6#$(5&%+)$, "#%F-/ 1,%@$,-* 6#0"-A% #$B,$; „S” 6#- #%1,0B 
#%55&0*,-- B$9(2 #$B$,,'B- K/-+%B-.
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4-5. 27 ?#0"-A /)-,0+-(,0"0 #$B,* + 1%+-5-B05&- 0& #%55&0*,-* B$9(2 K/-+%B-

8)$(2$& 2A$(-&=5*, @&0 #$B$,= ,$ 6$#$&$#&, ,$ &#$5,2) -)- ,$ 60+#$9($, /%/-B-)-A0 (#2"-B 0A#%10B. 
?0+#$9($,,'; #$B$,= ,$0A30(-B0 1%B$,-&=. : 5)2@%$ B,0"0#$B$,,0"0 6#-+0(%, "($ 30&* A' 0(-, #$B$,= 
+'#%A0&%,, 5)$(2$& 1%B$,*&= +5$ #$B,-, 0A#%C%* +,-B%,-$, @&0A' 0,- A')- 0(-,%/0+0; ()-,' - &%/0"0 
9$ 6#0F-)*, @&0 - 6#0F-)= 2")2A)$,-; + K/-+$. H5)- ,$ 1%B$,-&= +5$ #$B,-, &0 ,0+'$ A2(2& ,$5&- 
A0)=K2D ,%"#21/2, @$B 5&%#'$, &./. 0,- /0#0@$ 5&%#'3. ?#- 1%B$,$ #$B,$;, 5)$(2$& 05)%A-&= ,%&*9,0; 
A0)& 6)-&' (+-"%&$)* (#-5. 28) (0 &%/0; 5&$6$,-, @&0A' #$B,- B09,0 A')0 5,*&= - 1%)09-&= ,% K/-+' 
+#2@,2D, A$1 25-)-;. P- + /0$B 5)2@%$ ,$)=1* ,%&*"-+%&= #$B,- 5 25-)-$B 6#- 60B0C- 0&+$#&/- -)- 
/%/0"0-)-A0 (#2"0"0 6#$(B$&%. ?#- 1%B$,$ #$B,* 5)$(2$& 6#0+$#-&=, ,$ -1,05-)-5= )- 60+$#3,05&- 
- /%,%+/- K/-+0+. 

P0+'$ #$B,- 5)$(2$& ,%&*,2&= &%/-B 0A#%10B, @&0A' &#$A2$B%* 5-)% 4 (#-5. 26) /%/ B09,0 A0)=K$ 
50+6%(%)% 50 1,%@$,-$B P, 2/%1%,,'B + &%A)-.$ 16.

P%&*,2+ ,0+'$ #$B,-, 5)$(2$& 6#0+$#-&= 25&%,0+/2 K/-+0+, + &0B @-5)$ 6#- 60B0C- 2#0+,* 6#0+$#-&= 
-3 6%#%))$)=,05&=, % &%/9$ 2A$(-&=5*, @&0 -3 /%,%+/- ,%30(*&5* + 0(,0; 6)05/05&- (#-5. 29). ?05)$ 
6#%+-)=,0; 25&%,0+/- 5)$(2$& 6#0/#2&-&= 6#-+0( A$1 ,%"#21/-, @&0A' #$B,- 30#0K0 2)$")-5= 
+ 2")2A)$,-*3 K/-+0+. P0+'$ #$B,- (0)9,' A'&= 1%,0+0 60(&*,2&' @$#$1 50 @%50+ #%A0&'.

4-5. 28 4$"2)-#0+%,-$ ,%&*9$,-* /)-,0+-(,


