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

*/0 721.012.6 

%.). -./01203, 4.). -035/672.75,  
8.9. :5;.;035, #.#. <5=5/.75 

'!+1"&%2 $-3%4$-56$72 %""5!849-#!56"&%2  

:45%#!;$%<!"&%2 =$%9!+"%#!# 

(+*'%)>(?*@!A 9#)# 'B -('4,<C+%%,:  

'DE+*>'B ! 'DE+*>'B %+ B!F!4')>!  

&'(' )*'&' "%#G+%!A 

/-$ 4,>4+ ?-"-8$4@4 +7$&- A4""%%, :+!854B!$7 ":4"4,7 +!&4$"#+=&3%% 

:+417C5!$$7; 4,D!&#49 " :414E6F "49+!1!$$7; ?-"-8$7; "%"#!1, - #-&B! -+#-

8%>-2$- 9+!1!$$7; >8-$%2 % "44+=B!$%2. 

 

*;HIJ3KJ L;035: ?-"-8, +!&4$"#+=&3%G, -+#-8%>-2$, :45%%1%84?#4+4:5--
"#49-G :5!$&- ('HI), @-+-B$7! ,4&"7, :+417C5!$$7! 4,D!&#7. 

 

A!&4$"#+=&3%G — 94""4>8-$%! $-+=C!$$4@4 :!+94$-<-56$4@4 

4,5%&- -+;%#!&#=+$7; :-1G#$%&49, ?-"-849 >8-$%2, >8-$%2 %"#4-

+%<!"&42 >-"#+42&%, 5!:$7; %>8!5%2 %$#!+6!+49 [1]. J8-$%G % "4-

4+=B!$%G %@+-F# 9-B$=F +456 9 B%>$% "49+!1!$$4@4 4,E!"#9-. 

H4B$4 =#9!+B8-#6, <#4 =+49!$6 3%9%5%>-3%%, +->9%#%! $-=&%, 

&=56#=+7 % :+4%>948"#9- 9 >$-<%#!56$42 1!+! 4:+!8!5GF#"G &4-

5%<!"#941 % &-<!"#941 :4"#+4!$$7; >8-$%2 % "44+=B!$%2. 

K!56 $-=<$4-%""5!849-#!56"&42 +-,4#7 — %>=<%#6 4"$49$7! 

?-"-8$7! "%"#!17, :+!854B!$$7! $- +4""%2"&41 +7$&!, % :4-

&->-#6 $- 4#8!56$7; :+%1!+-; ":4"4,7 +!&4$"#+=&3%% :+4-

17C5!$$4@4 4,D!&#- % %":456>49-$%G -+#-8%>-2$- 9 3!5G; 4,-

5-@4+-B%9-$%G $-"!5!$$4@4 :=$&#-. 

/5G 84"#%B!$%G :4"#-95!$$42 3!5% $!4,;48%14 ,754 +!-

C%#6 +G8 >-8-<: 

1) %""5!849-$%! 4"$49$7; 9%849 ?-"-849 $- +4""%2"&41 

+7$&!; 
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2) 4,4,E!$%! ;-+-&#!+%"#%& ?-"-849 % 97,4+ $-%,45!! +--

3%4$-56$4@4 9-+%-$#-; 

3) 97,4+ 4,D!&#- :+417C5!$$4@4 $->$-<!$%G, :485!B-E!-

@4 +!&4$"#+=&3%%; 

4) :+!84"#-95!$%! 9-+%-$#- -+#-8%>-2$!+"&4@4 +!C!$%G. 

L"$49$71% 9%8-1% ?-"-849, C%+4&4 %":456>=!171% $- 

+4""%2"&41 +7$&!, G95GF#"G [2]: 

   %$%54972 "-28%$@ — ?-"-8$-G "%"#!1-, "4"#4GE-G %> 

:-$!5!2 % &41:5!&#=FE%; %> :45%9%$%5;54+%8-. M-14 :4$G#%! 

"-28%$@ (siding) 9 -$@54G>7<$7; "#+-$-; 4,4>$-<-!# 4#8!5&= 

?-"-8- :-$!5G1% %5% ?-"-8$7! +-,4#7 9 3!541. 

  H!#-55%<!"&%2 "-28%$@ — ?-"-8$-G "%"#!1-, -$-54@%<-

$-G 9%$%54941= "-28%$@=, $4 %>@4#495!$$-G %> "#-5% " :45%-

1!+$71 :4&+7#%!1 (:45%N"#!+, 1-#4972 :45%N"#!+, :=+-5, 

PVDF). H4B!# ,7#6 :+4%>9!8!$ %> -5F1%$%G. O-:+%1!+, -1!-

+%&-$"&%2 -5F1%$%!972 "-28%$@ Napco " -&+%54971 % -$#%-

&4++4>%2$71 :4&+7#%!1. 

   !$#%5%+=!17! ?-"-87 — #!;$454@%G $-9!"$7; ?-"-849 

"4"#4GE%; %> $!"=E%; :48&4$"#+=&3%2 " +->5%<$71% 4,5%34-

94<$71% 1-#!+%-5-1%.   &-<!"#9! 4#8!5&% %":456>=F#"G &!+--

14@+-$%#, &-""!#7 %> "#-5% " :45%1!+$71 :4&+7#%!1, &41:4-

>%#$7! 1-#!+%-57, $-:+%1!+ -5F&4,4$8. 

  P"&=""#9!$$72 &-1!$6 — 1-#!+%-5 85G 4#8!5&% ?-"-8-, 

:+!8"#-95GFE%2 "4,42 4#8!56$7! :5%#&% +->$7; ?4+1, %1%#%-

+=FE%! $-#=+-56$72 &-1!$6. P"&=""#9!$$72 &-1!$6 :+4%>94-

8%#"G %> +->$7; #%:49 :4+#5-$83!1!$#-, 5!@&49!"$7; $-:45$%-

#!5!2 % N&454@%<!"&% ,!>4:-"$7; 1%$!+-56$7; &+-"%#!5!2. 

  K4&456$7! :-$!5% — :5-"#%&497! :-$!5%, %1%#%+=FE%! 

&5-8&= %> &%+:%<- %5% &-1$G. 

  L,5%3494<$72 &%+:%< — C#=<$72 1-#!+%-5 85G 4#8!5&% 

?-"-8-. H4B!# ,7#6 %>@4#495!$ %> &!+-1%&%. 

  I-"-8$7! :-$!5% — 4,5%3494<$7! &41:4>%#$7! :-$!5%, 

%1%#%+=FE%! &5-8&= %> &-1$G %5% &%+:%<-. 

  M#!$4942 :+4?$-"#%5 — 1!#-55%<!"&%2 :+4?%5%+49-$-

$72 5%"# %> "#-5% " :45%1!+$71 :4&+7#%!1 (:45%N"#!+, 1-#4-

972 :45%N"#!+, :=+-5, PVDF). 

  #-,5. 1 :+%9!8!$ -$-5%> 14$#-B- &4$"#+=&3%% % "#4%14-

"#$7! ;-+-&#!+%"#%&% ?-"-8$7; "%"#!1. 
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)-,5%3- 1 

)/537.MJ;N75O P5/52MJ/.LM.25 Q5L5R7KP L.LMJ= 

I-"-8$-G "%"#!1- H4$#-B M#4%14"#6, +=,./12 

 %$%54972 "-28%$@  Q7"#+72 % :+4"#42  150—700 

H!#-55%<!"&%2 "-2-
8%$@ 

 4>14B!$ 9 >%1$!! 9+!1G, $! 
#+=84!1&%2 % ,7"#+72 

200—500 

 !$#%5%+=!172 ?-"-8  '+4948%#"G 9 5F,4! 9+!1G 
@48-, :+4"#4#- :+43!""-, $4 
#+!,=!# =<-"#%G &9-5%?%3%-
+49-$$7; ":!3%-5%"#49  

200—800 

P"&=""#9!$$72  
&-1!$6 

R!@&4 14$#%+=!#"G :+% 4,5%-
349&! "#!$  

10000—15000 

K4&456$7! :-$!5%  )+=84!14&, $4 ,7"#+ % 94>-
14B!$ 9 5F,4! 9+!1G @48-  

400—600 

L,5%3494<$72 &%+:%< /4+4@4"#4GE%2, #+=84 1&%2, 
#+!,=FE%2 ,456C%; >-#+-# 
94 9+!1!$%  

200—600 

I-"-8$7! :-$!5%  Q7"#+72, 94>14B!$ 9 >%1$!! 
9+!1G  

200—1000 

M#!$4942 :+4?$4"#%5  O! #+!,=FE%2 ,456C%; 1--
#!+%-56$7; >-#+-# % >-#+-# 
94 9+!1!$%, 94>14B!$ 9 >%1-
$!! 9+!1G  

130—600 

 

O- 4"$49! :+48!5-$$4@4 -$-5%>- % "#4GE!2 :!+!8 $-1% >--

8-<% "8!5-$ 97948, <#4 $-%,45!! +-3%4$-56$71 97,4+41 ,=8!# 

9!$#%5%+=!172 ?-"-8, #-& &-& 4$ ="#42<%9 & $!,5-@4:+%G#$71 

94>8!2"#9%G1 4&+=B-FE!2 "+!87, 4,5-8-!# ;4+4C!2 #!+14%>4-

5G3%!2 % 84"#-#4<$4 845@49!<!$, - 9 $-C!1 "5=<-! N#4 $-%,45!! 

9!"417! ?-&#4+7 :+% 97,4+! ?-"-8$42 4,%9&%. 

M5!8=FE%2 N#-: 97:45$!$%G +-,4#7 — 97,4+ 4,D!&#- +!-

&4$"#+=&3%%. H7 :4"<%#-5% 3!5!"44,+->$71 9>G#6 9 &-<!"#9! 

+!&4$"#+=%+=!14@4 4,D!&#- #+-$"?4+1-#4+$=F, #-& &-& N#% 

>8-$%G 9 :+!8!5-; $-C!@4 @4+48- 8-9$4 4,9!#C-5% % #+!,=F# 

&4"1!#%<!"&4@4 +!14$#-. /-$$7! 4,D!&#7 %1!F# 97"4&=F >$--

<%14"#6, :4N#41= +!&4$"#+=&3%G 845B$- =5=<C-#6 $! #456&4 

N"#!#%<!"&%2 =+49!$6, $4 % =+49!$6 N??!&#%9$42 >-E%#7 >8--

$%G 4# :+%+48$7; % 8+=@%; :-@=,$7; 94>8!2"#9%2. 

'4 %#4@-1 "+-9$%#!56$4@4 -$-5%>- ?-"-8$7; "%"#!1 ,754 

97G95!$4, <#4 $-%,45!! +-3%4$-56$71 97,4+41 ,=8!# 9!$#%5%-

+=!172 ?-"-8. 04$"#+=&3%G "%"#!17 9!$#%5%+=!14@4 ?-"--

8- "4"#4%# %> >-E%#$4-8!&4+-#%9$42 4,5%3494<$42 <-"#%, &4#4-

+-G 14$#%+=!#"G $- $!&4#4+41 +-""#4G$%% 4# "#!$7.  4>8=C$72 
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:+41!B=#4& :4>945G!# >$-<%#!56$4 :48$G#6 >-E%#$7! "942"#9- 

9"!2 "%"#!17, &=8- 9;48%# % 4"4,4! #!:54%>45%+=FE!! :4&+7-

#%! $- "#!$! "#+4%#!56$4@4 4,D!&#-. L,7<$4 4#8!5&= (4,5%349-

&=) 9!$#%5%+=!17; ?-"-849 97:45$GF# %> &41:4>%#$7; :-$!-

5!2 %5% $-#=+-56$4@4 &-1$G. 

M<%#-!1 $!4,;48%171 4#1!#%#6 4"$49$7! :+!%1=E!"#9- 9!$-

#%5%+=!17; ?-"-849. 0+-"4#-, 845@49!<$4"#6, 14$#-B 9 5F,4! 

9+!1G @48-, 94>14B$4"#6 97+-9$%9-$%G >$-<%#!56$7; $!+49$4-

"#!2 "#!$7, >-E%#- 4,D!&#- 4# 95-@% " :414E6F 9!$#?-"-8-, 

=5=<C!$%! #!:54%>45G3%%, =5=<C!$%! >9=&4%>45G3%%, :4B-+4-

="#42<%94"#6, 1%$%1-56$72 =;48 9 :+43!""! N&":5=-#-3%%, 5!@-

&4"#6 +!14$#-.   #-,5. 2 :+%9!8!$ 4+%!$#%+494<$72 +-"<!# "#4%-

14"#% 1 12 9!$#%5%+=!14@4 ?-"-8- " 4,5%349&42 &!+-14@+-$%#41. 

)-,5%3- 2 

(5LIJM LM0.=0LM. 3J7M.;./SJ=0T0 Q5L5R5 

O-%1!$49-$%! 
1-#!+%-549,  
+-,4#, ="5=@ 

S8%$%3- 
%>1!+!$%G 

A-";48 
$- 1 12 

M+!8$GG  
"#4%14"#6, 

+=,. 
M=11-, +=,. 

0!+-14@+-$%# 

600×600 11 
12 1,05 500 525 

041:5!&#-3%G 
-5F1%$%!942 
:48"%"#!142  

12 ?-"-8- 1 650 650 

H4$#-B :48"%"-
#!17 % &!+-14-
@+-$%#- 

12 ?-"-8- 1 750 750 

*"#-$49&- % "$G-
#%! %$9!$#-+$7; 
5!"49 

12 ?-"-8- 1 50 50 

*#!:5!$%! ?-"--
849 =#!:5%#!5!1 
#45E%$42 100 11 

12 1 400 400 

P)L(L 2375 

P";48G %> "+!8$!"#-#%"#%<!"&42 :54E-8% 4,D!&#- 24 12, 

4,E-G 4+%!$#%+494<$-G "#4%14"#6 +!&4$"#+=&3%% ?-"-8- "4-

"#-95G!# 57 000 +=,. P>1!$!$%! 9$!C$!@4 9%8- #%:494@4 >8-$%G 

#+-$"?4+1-#4+$42 :+!8"#-95!$4 $- +%". 1. 

J-&5F<%#!56$71 N#-:41 $-C!2 +-,4#7 G95G!#"G 4,!":!<!-

$%! 8%>-2$!+"&4@4 +!C!$%G. H7 :4"#-9%5% :!+!8 "4,42 3!56 — 

"4>8-#6 $!&=F -+#-@-5!+!F 9 :+!8!5-; @4+48-. L"$49$-G %8!G — 

4>$-&41%#6 B%#!5!2 % @4"#!2 $-C!@4 @4+48- " 9!5%<-2C%1% 

#94+!$%G1% 1%+4942 ;=84B!"#9!$$42 &=56#=+7. 
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/5G 84"#%B!$%G :4"#-95!$$42 3!5% $-1 ,75% $!4,;48%17 

&-<!"#9!$$7! 1-#!+%-57, :4>945GFE%! $! #456&4 4,5-@4+48%#6 

9$!C$%2 9%8 4,D!&#-, $4 % :414@-FE%! 84:45$%#!56$4 >-E%#%#6 

97,+-$$72 $-1% ?-"-8 4# ?4+"-1-B4+$7; 4,"#4G#!56"#9.  7,4+ 

4"#-$49%5"G $- :45%%1%84-?#4+4:5-"#4942 :5!$&! ('HI), :+!8-

"#-95GFE!2 "4,42 &41,%$%+49-$$72 :5!$4<$72 1-#!+%-5 $- 

4"$49! :5!$&% :45%%1%8$42, #45E%$42 30, 40, 50, 60, 100 1&1 

" :4&+7#%!1 %> ?#4+4:5-"#- #45E%$42 5 % 10 1&1 " 48$42 %5% 

89=; "#4+4$. /-$$-G :5!$&- 4,5-8-!# 97"4&42 14+4>4="#42<%94-

"#6F % >-E%E-!# 1-#!+%-57 ?-"-8- 4# &4++4>%%, - #-&B! 4$- 

G95G!#"G "-14&5!GE!2"G % :+!8$->$-<!$- 85G :!<-#%. 

 

 

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

A-"<!# "#4%14"#% 8%>-2$!+"&42 <-"#% :+4!&#- $-1 :414@5% 

"8!5-#6 ":!3%-5%"#7 %> «'-+#$!+-—'0I». P";48G %> "#4%14"#% 

="5=@ &41:-$%%: 

  :5!$&- PMF — 800 +=,./12; 

  :!<-#6 :+%$#- 97"4&4@4 +->+!C!$%G — 1000 +=,./12; 
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  >-E%#$-G 5-1%$-3%G — 500 +=,./&12; %";48G %> "+!8$!-

"#-#%"#%<!"&42 :54E-8% :49!+;$4"#% 97,+-$$4@4 $-1% 4,D!&#- 

24 12, 17 :45=<%5%, <#4 "#4%14"#6 8%>-2$- 4,428!#"G $-1 4&4-

54 55 000 +=,. 

'+!854B!$$-G &4$3!:3%G 8%>-2$- :+%1!$%1- $! #456&4 

85G 48%$4<$4@4 @-+-B-, $4 #-&B! 97%@+7C$- % 85G @-+-B!2 

":-+!$$4@4 #%:- (+%". 2, 3). 

 

 

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

 

!"#. 3. ! )&/#*.0)1"4 5/ 6/ 2& 5"%+ 2+.+3+ #,+. //&2& *",+ 
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'4 $-C!1= 1$!$%F, 94>14B!$ ,F8B!#$72 9-+%-$# 8%>-2-

$!+"&4@4 +!C!$%G @-+-B$4@4 ,4&"-. L"$49$-G %8!G 4"#-!#"G #42 

B!, - "$%B!$%! "#4%14"#% 84"#%@-!#"G :=#!1 $-21- ;=84B$%-

&49, ":4"4,$7; :49#4+%#6 %>,+-$$7! #94+!$%G 1%+4942 ;=84B!-

"#9!$$42 &=56#=+7, $-:+%1!+, #94+<!"#94 M-569-84+- /-5%, 

 %$"!$#-  -$ (4@- % 8+. 

A!&4$"#+=&3%G ?-"-849 9 $-C! 9+!1G, &-& ,754 "&->-$4 

+-$!!, %@+-!# $!1-549-B$=F +456 9 4,5-@4+-B%9-$%% ,456C%; 

@4+4849. L,5-@4+-B%9-#6 @4+48 "5!8=!# $! #456&4 $- =+49$! 4,-

E!"#9!$$7; >8-$%2, $4 % $- =+49$! :+417C5!$$7; 4,D!&#49. 

  ;48! 97:45$!$%G +-,4#7 ,75% %>=<!$7 4"$49$7! 9%87 ?-"--

849, :+!854B!$$7! $- +4""%2"&41 +7$&!, % :4&->-$ :+%1!+ +!-

&4$"#+=&3%% :+417C5!$$4@4 4,D!&#- $- =+49$! N"#!#%&% % N?-

?!&#%9$42 >-E%#7 >8-$%G. 

O-%,45!! +-3%4$-56$71 9-+%-$#41 G95G!#"G 9!$#%5%+=!-

172 ?-"-8, &4#4+72 4,!":!<%9-!# ;4+4C=F #!+14%>45G3%F, "4-

9+!1!$$72 =+,-$%"#%<!"&%2 9$!C$%2 9%8 % 845@49!<$4"#6. 

0+41! #4@4, :+!84"#-95!$4 $!"&456&4 9-+%-$#49 8%>-2-

$!+"&4@4 +!C!$%G ?-"-849 $! #456&4 4,D!&#49 @4+48"&4@4 

>$-<!$%G, $4 % #+-$"?4+1-#4+$7;, @-+-B$7; ,4&"49 % #.:. 

D.U;.0T/5Q.IJL2.V LW.L02 

1. Q=8-"49 Q. ., 0-1%$"&%2  .'. M#+4%#!56$4! <!+<!$%!: 

=<!,. 85G "#+4%#. ":!3. 9=>49 / :48 +!8. Q. . Q=8-"49-. — 4-! 

%>8., :!+!+-,. % 84:. — H.: M#+42%>8-#, 1990. — 464 ". 

2. T+;%#!&#=+- @+-B8-$"&%; % :+417C5!$$7; >8-$%2. 

(+-B8-$"&%! >8-$%G: =<!,$%& / :48 +!8. T. . J-;-+49-. — H.: 

M#+42%>8-#, 1993. 

 

'45=<!$4 9.09.2011 

 

 

 


