
!"#$%"&'()** +$ ,(%"-. +-$"%( '/0 .12(&$3#* 1"#)*$&&45 3$-$2

!"# $%&'(")$%* +,-($%./0 0 1(")$2*32* 425%-/(5$%* &(4%-6 ,2/70%$$68 .%&%- 4%")3%2 

5$(92$02 0:&(2- ;&%2', /+1( <-0 .%&%-( +,-($%."2$6. !"# -%:%, 9-%46 %;&212"0-) .%5'%=$%,-) 
+,-($%./0 .%&%-, /(92,-.% ;&%2'(, .6#.0-) 2:% $21%,-(-/0 0 ;&(.0")$% ;%1:%-%.0-) 1"# 

+,-($%./0 . $2:% .%&%-, $2%48%10'% 5$(-), /(/ ;&(.0")$% ;%'2&0-) 0 $( 9-% %4&(>(-) .$0'($02. 

!($$6* 1%/+'2$- ;&21$(5$(92$ 1"# ;%'%>0 5('2&>0/+, ( -(/ =2 '%=2- 46-) 0,;%")5%.($ 

'2$21=2&%' ;&0 &(4%-2 , /"02$-('0.

?0,.1 @01 $( ;&%2' 05$+-&0 ;%'2>2$0#

A( &0,.1 ;%/(5($6 %,$%.$62 &(5'2&6 ;&%2'(, $2%48%10'62 1"# 05:%-%."2$0# .%&%-.

• B - 30&0$( ;&%2'( . ,.2-+;

• H - .6,%-( ;&%2'( . ,.2-+;

• SL - 5(;"290/ "2.6* - &(,,-%#$02 %- /&(# ;&%2'( . ,.2-+ 1% "2.%* ,-2$6 ;%'2>2$0#;

• SR - 5(;"290/ ;&(.6* - &(,,-%#$02 %- /&(# ;&%2'( . ,.2-+ 1% ;&(.%* ,-2$6 ;%'2>2$0#;

• h - ;&0-%"%/( - &(,,-%#$02 %- .2&8$2* 9(,-0 ;&%2'( . ,.2-+ 1% ;%-%"/(;

• D - :"+40$( ;%'2>2$0# - &(,,-%#$02 %- ;&0-%"%/0 1% 5(1$2* ,-2$6 ;%'2>2$0#.

B,$%.$(# 5(1(9( 5('2&( - %;&212"2$02 .632+/(5($$68 ;(&('2-&%. ;&%2'( , +92-%' %-/"%$2$0* 

%- :2%'2-&092,/0 ;&(.0")$%:% ;&#'%+:%")$0/(, ;%14%& /%$,-&+/-0.( .%&%-.

!"# ;&(.0")$%:% ,$#-0# &(5'2&%. $2%48%10'% ;&%05.%10-) 5('2&, /(/ '0$0'+', . -&28 '2,-(8 - 
%/%"% %1$%:% +:"(, 5(-2' ;%,2&210$2, 0 + .-%&%:% +:"(. @640&(2-,# 4%")322 5$(92$02. 

C2/70%$$62 .%&%-( ;&21,-(."#D- ,%4%* &('$+D /%$,-&+/70D, +,-($(."0.(D>+D,# 05$+-&0 

;&%2'(, 4(50&+#,) ;% 5(;"290/(' 0 ;&0-%"%/2, ( <-% 5$(90-, 9-% ;&0 5('2&2 $2%48%10'% 

;&%/%$-&%"0&%.(-), 9-%46 5(;"290/0 0 ;&0-%"%/( $(8%1#-,# . %1$%* ;"%,/%,-0. E '%'2$-+ 5('2&( 

%92$) .(=$% 5$(-) +&%.2$) 90,-%.%:% ;%"(. F,"0 2:% ;%/( $2-, -% ,"21+2- %-'2-0-) 2:% +&%.2$) $( 

,-2$2. @ ,"+9(2 :%-%.%:% 90,-%.%:% ;%"( ,"21+2- ;&%/%$-&%"0&%.(-) 2:% +&%.2$). A2 '2$22 

.(=$6' #."#2-,# %;&212"2$02 ;&%,-&($,-.( 1"# %-/&6.($0# .%&%- - :"+40$6 ;%'2>2$0#. 

A2%48%10'% %4&(-0-) .$0'($02 $( ;&%8%1#>02 /%''+$0/(700, ;2&2'69/0 0 ;&%902 <"2'2$-6.

!"# +,-($%./0 ,2/70%$$68 .%&%- -&24+D-,# $2/%-%&%2 ;&%,-&($,-.% 1"# /&2;"2$0#, ;%<-%'+ 
,+>2,-.+2- &#1 %:&($092$0* 1"# ;&0-%"%/0 0 5(;"290/%.. @ ,"+9(2 /%:1( %$0 '("6 1"# +,-($%./0 

.%&%-, .%5'%=$% &(,,'%-&2-) .(&0($- 08 +.2"092$0# 1% -&24+2'68 '0$0'(")$68 5$(92$0* 5( 

,92- ,+=2$0# 0 5($0=2$0# ;&%2'(. @ <-%' ,"+9(2 &2/%'2$1+2-,# ,&(.$0-) ;%"+92$$62 &(5'2&6 

;%"+90.32:%,# ;&%2'( , &(,92-$6'0.

1

?GHF?AI-?BCCGJ 170018, :.H.2&), +".E&(,$62 K%&/0, 11L www.ryterna.ru

B
SL SRH

h

D



6( 72$ 1/"'."2 $8-(2*29 3&*%(&*" +-* ,(%"-" 341$24 +-*2$/$#* h

На рисунках показан разрез проема сбоку
F,"0 ;% ;&0-%"%/2 ;&%"%=2$6 -&+46, 

/(42"0 0"0 ;&%902 /%''+$0/(700 0 08 
$2")5# +4&(-), -% 5( +&%.2$) ;%-%"/( 

,"21+2- ;&0$0'(-) $0=$DD -%9/+ 
<-08 /%''+$0/(70*.

?0,.2 E%''+$0/(700 $( ;&0-%"%/2

F,"0 ;%-%"%/ . ;%'2>2$00 

05:%-(."0.(",# '2-%1%' "0-)# 

42-%$(, %4#5(-2")$% $2%48%10'% 

;&%.2&0-), $(,/%")/% %$ ;%"+90",# 

&%.$6'. M&0 %4$(&+=2$00 

.6;+/"%,-0 5( +&%.2$) ;%-%"/( 

,"21+2- ;&0$#-) ,('+D $0=$DD 

-%9/+ ;%-%"/(.

?0,.2 @6;+/"6* ;%-%"%/
F,"0 ;%-%"%/ ,$0=(2-,# .:"+4) 
:(&(=(, -% 5( +&%.2$) ;%-%"/( 

,"21+2- ;&0$#-) -%9/+, $(8%1#>+D,# 

. '2,-2, %-,-%#>2' %- ;&%2'( $( 

&(,,-%$00, &(.$%' ,+''2 .6,%-6 

;&%2'( 0 -28$%"%:092,/%:% 

&(,,-%#$0# . 0,7'.

?0,.3 C$0=(D>0*,# . :"+40$+ ;%'2>2$0# ;%-%"%/
F,"0 ;&0-%"%/( '2$22 110'' (150'', 

2,"0 +,-($(."0.(2-,# ;%-%"%9$6* 

;&0.%1), $+=$% 22 +.2"090-) 5( ,92- 
5($0=2$0# ;&%2'(. N-% 12"(2-,# , 
;%'%>)D 12&2.#$$%:% 4&+,(, 

;&%O0")$%* -&+46 0 -.;.C"21+2- 
;%'$0-), 9-% ,$(&+=0 ;%-&24+2-,# 

O(")3;($2") 1"# -%:%, 9-%46 

5(/&6-) <-+ /%$,-&+/70D.

?0,.4 P.2"092$02 ;&0-%"%/0 1% min $2%48%10'%:% &(5'2&(

F,"0 0'22-,# .-%&(# ;2&2'69/( 0 %$( 

$2 1(2- .%&%-(' %-/&6-),#, -% 5( 

+&%.2$) ;%-%"/( ,"21+2- ;&0$#-) 
$0=$DD -%9/+ ;2&2'69/0.

?0,.5 @-%&(# ;2&2'69/(
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F,"0 9(,-) ;&0-%"%/0 $2.2&-0/(")$(, 

-% 5( +&%.2$) ;%-%"/( ,"21+2- 
;&0$#-) %/%$9($02 &%.$%* ;&0-%"%/0. 

M%'$0-2, 9-% ;&0-%"%/( 1%"=$( 

$(8%10-),# . %1$%* ;"%,/%,-0 , 
5(;"290/('0.

?0,.6 A2.2&-0/(")$(# ;&0-%"%/(

F,"0 ;%1 ;%-%"/%' ,'%$-0&%.($6 

.2$-0"#70%$$62 -&+46 0"0 /%&%4(, 

/%-%&62 $2")5# +4&(-), -% 5( +&%.2$) 
;%-%"/( ;&0$0'(2-,# ,('(# $0=$# 

-%9/( .2$-0"#70%$$68 /%''+$0/(70*.

?0,.7 A( ;%-%"/2 .2$-0"#70%$$62 /%''+$0/(700

@ $2/%-%&68 ,"+9(#8 ;&0-%"%/( 

1%,-(-%9$( 1"# +,-($%./0 .%&%- 0 

$(8%10-,# . %1$%* ;"%,/%,-0 , 
5(;"290/('0, $% $2&(.$%'2&$( ;% 

.6,%-2. E(/ ;&(.0"%, . -(/08 ,"+9(#8 
22 .6&(.$0.(D-. A( &0,.8 ;%/(5($%, 

/(/ <-% '%=$% ,12"(-) ;&0 ;%'%>0 

12&2.#$$%:% 4&+,(, ;&%O0")$%* 

-&+46, 3-+/(-+&/0 0"0 ,&25%'.

H(/0' =2 %4&(5%' $+=$% ;%,-+;0-) 0 

, ($("%:09$6'0 ,"+9(#'0 , 
5(;"290/('0.

?0,.8 @6&(.$0.($02 ;&0-%"%/0
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@%&%-( /&2;#-,# $( 5(;"290/0 , ;%'%>)D ($/2&%. 

0"0 ,('%&25%. , 1D42"#'0. Q0$0# /&2;"2$0# 

;&%8%10- ;(&(""2")$% /&(D ;&%2'( $( &(,,-%#$00 

45'' %- $2:%. M&0 5('2&2 ,"21+2- %4&(>(-) 

%,%4%2 .$0'($02 $( <-0 '2,-(. F,"0 ;&%2' 

%4&('"2$ /(/0'0--% '(-2&0("('0, $2 

1%;+,/(D>0'0' .%5'%=$%,-0 5(/&2;"2$0# ($2 

.612&=(- $(:&+5/0 ,('%&256 0"0 . '(-2&0(" 

,-2$6 .%%4>2 $2")5# 5(/&2;0-),#), -% ,"21+2- 

,12"(-) %-,-+;. M&0 <-%' 30&0$( ;&%2'( 1%"=$( 

46-) ,%%-.2-,-.2$$% +.2"090$(.

@ <-%' ,"+9(2 $2%48%10'% . 5(/(52 $( 

05:%-%."2$02 .%&%- %4#5(-2")$% ;%'2-0-), 9-% 

&+9/( 1%"=$( 46-) ,1.0$+-( 4"0=2 / 72$-&+ 

.%&%-.

?0,.9 R2,-( /&2;"2$0# .%&%- / ,-2$('.

           @01 $( ;&(.6* 5(;"290/ 05$+-&0 ;&%2'(

F,"0 ;%-%"%/ ,% ,/%,%' ;% 30&0$2 ;%'2>2$0# 0 

.6,%-( ;&0-%"%/0 05-5( <-%:% 05'2$#2-,#, -% 

5('2& %,+>2,-."#2-,# -(/, /(/ ;%/(5($% $( &0,10.

?0,.10 M&0-%"%/( ,/%32$( ;% 30&0$2 ;&%2'(

F,"0 ;%-%"%/ ,"%=2$ 05 ;"0- ;2&2/&6-0# , &24&('0 

=2,-/%,-0, -% 5( +&%.2$) ;%-%"/( ,"21+2- ;&0$0'(-) 

$0=$DD -%9/+ &242& ;"0-. M&0 <-%' . 5(/(52 $( 

05:%-%."2$02 .%&%- ,"21+2- ;%'2-0-), 9-% 

;%-&24+2-,# 4%")32 '%$-(=$%:% +:%"/( 1"# 

/&2;"2$0# :%&05%$-(")$68 $(;&(."#D>08 / ;%-%"/+.

?0,.11 M%-%"%/ 05 ;"0- , &24&('0 =2,-/%,-0
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:+-"'"/"&*" 2*+( +$';"%( +-* ,(%"-"

@ 5(.0,0'%,-0 %- .6,%-6 0 $(/"%$( ;&0-%"%/0 .%&%-( 0'2D- &(5"09$6* /%$,-&+/-0. (;%1S2'). M%<-%'+ .% 

.&2'# 5('2&( ,"21+2- %;&212"0-),# , .%5'%=$6' -0;%' /%$,-&+/-0.( .%&%-.

!"# ;&0-%"%/0, &(,;%"%=2$$%* ;%1 90 :&(1+,%. / ;&%2'+ 

.%5'%=$6 ,"21+D>02 .(&0($-6 (,'.&0,.12):

110-200'' - -0; LHR RM ;%$0=2$$6* ;%1S2' , 5(1$0' 

&(,;%"%=2$02' ;&+=0$

200-350'' - -0; LHR FM ;%$0=2$$6* ;%1S2' , ;2&21$0' 

&(,;%"%=2$02' ;&+=0$

350-700'' - -0; STD ,-($1(&-$6* ;%1S2'

700-4450'' - -0; HL ;%.632$$6* ;%1S2'

?0,.12 M&0-%"%/( ;% 90 :&(1+,%. / ;&%2'+

!"# ;&0-%"%/0, &(,;%"%=2$$%* %- 0 1% 45 :&(1+,%. / 

;&%2'+ 0,;%")5+2-,# -0; RP $(/"%$$6* ;%1S2'. !"# 

.690,"2$0# +:"( $(/"%$( 0,;%")5+2-,# ,"21+D>(# 

O%&'+"(:

a = arctg(h1 / 1000)

?0,.13 A(/"%$$(# ;&0-%"%/(

@ ,"+9(2, /%:1( ;&0-%"%/( ,%;%,-(.0'( , .6,%-%* ;&%2'( 

'%=$% +,-($%.0-) -0; .%&%- VL - .2&-0/(")$6* ;%1S2'.

M&0 5('2&2 ,"21+2- ;&%/%$-&%"0&%.(-), 9-%46 ;&0-%"%/( 

46"( $2 '2$22 ,+''6 .6,%-6 ;&%2'( 0 -28$%"%:092,/%:% 

&(,,-%#$0# 0,5' (0,25' - ;&0 '%$-(=2 ;&+=0$ $( .6,%-2 

1000'' $(1 ;&%2'%'. H0; ;%1S2'( VM-MM).

h = H + 500 (250) ''

?0,.14 @2&-0/(")$6* ;%1S2'
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