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!" #$%&'()" *#+,%" ,-#.%'-(/" 01*#23-%-1" 4'%+5()167'(,-+(%'78" 9+7,#-,-/#%-

.7,:7927'1 «;&<%)'=%"*()9+%,,(+="7"+1,67+7-%23'=%")167'=», /"9+(:%,,%"7>#$%'78

*(-(+(?"('7">'1*()8-,8","+1>27$'=)7"/7.1)7"*()9+%,,(+(/, ,")%-(.7*1)7"7@"+1,$%-1"7

(,'(/1)7"7@"*(',-+#7+(/1'78. A28"&(2%%".%-123'(5("7>#$%'78".1''(?".7,:7927'=, &=2

+1>+1&(-1'" '(/=?" 21&(+1-(+'=?" ,-%'., 9(>/(28BC7?" (9+%.%28-3" >1/7,7)(,-7

7>(D'-+(9'(5(" EFA" (-" $1,-(-=" /+1C%'78" 7" ,-%9%'7" ,G1-78" *()9+%,,(+1, 9(" *(-(+=)

(9+%.%28%-,8"(9-7)123'=?"+%G7)"+1&(-="#,-1'(/*7. !".1''()"21&(+1-(+'()",-%'.% (+7,.

1)7,9(23>#%-,8" $%-=+H@:727'.+(/=? V-(&+1>'=?" (.'(,-#9%'$1-=?" @(2(.723'=?

*()9+%,,(+"IJ12.
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N7,. 1. I(-(5+1078"21&(+1-(+'(5(",-%'.1

E()9+%,,(+" IJ12 (+7,. 2) 8/28%-,8" (.'7)" 7>" (,'(/'=@" D2%)%'-(/" @(2(.723'(?

#,-1'(/*7" 7" ,2#G7-" .28" (,#C%,-/2%'78" '%9+%+=/'(5(" @(2(.723'(5(" :7*21" >1" ,$%-

9(,-(8''(5(" (-,1,=/1'78" 91+(/" @(2(.723'(5(" 15%'-1" 7>" 7,91+7-%28" 7" ,G1-78" 7@" .(

.1/2%'78" *('.%',1:77. F+%.'1>'1$%'" .28" +1&(-=" /" ,(,-1/%" 1/-()1-7>7+(/1''=@

,-1:7('1+'=@"7"-+1',9(+-'=@"@(2(.723'=@"#,-1'(/(*"7"*('.7:7('%+(/.

E+1-*7%"@1+1*-%+7,-7*7

N7,. 2. E()9+%,,(+"IJ 12

F(4D:%!!(:3 G212 – -(4D:%!!(:3 $<*3 :/C("?3 &/3 ></$(&%, D(:H&%.(I, V-(C:/B&?I,

($&(!"#D%&E/"?I, C%!-:%I@-(D9&?I3!3.&%H&)43D:).($(4.

J)!<(3@)<)&$:(. – 4.

K)/4%":3@)<)&$:/, 44 – 67,5

;($3D(:H&*, 44 – 50

;(<($)<=&?I3/+%&" – ></$(&  R-12

L:)4%&*%4(%34/!<( – ;G12-16 ($<* R-12)

;(<($(D:()B.($)"%<=&(!"=, -M" (--/<NE) – 14,9 (12800)

L(":%C<*%4/*34(O&(!"=, -M" – 5,0

PCQ%4, (D)!?./%4?I3D(:H&*4), 43/E – 62,0
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L:)3 :/C("%3 &/ R12 &/3 !"/&$/:"&(43 :%A)4% ("%4D%:/"#:/3 -)D%&)*3 4)&#! 15
(
R,

"%4D%:/"#:/3 -(&$%&!/@)) 30
(
R, "%4D%:/"#:/3 D/:(.3 &/3 .!/!?./&)) 15

(
R) E/!"("%

.:/O%&)*3./</ 24 !-1 (1440) ((CN4)&), !"%D%&)3!A/")* 2 .

;(<($(D:()B.($)"%<=&(!"=, -M" (--/<NE) – 10,5 (9000)

L(":%C<*%4/*34(O&(!"=, -M" – 3,4

PCQ%4, (D)!?./%4?I3D(:H&*4), 43/E – 41,4

D:)3 :/C("%3 &/ R12 &/3 !"/&$/:"&(43 :%A)4% ("%4D%:/"#:/3 -)D%&)*3 4)&#! 15
(
R,

"%4D%:/"#:/3 -(&$%&!/@)) 30
(
R, "%4D%:/"#:/3 D/:(.3 &/3 .!/!?./&)) 15

(
R) E/!"("%

.:/O%&)*3./</ 16 !-1 (960) ((CN4)&).

,/!!/ (!#>/*) -(4D:%!!(:/ (C%B34/>(.)-/), -+ – 90.

0/C/:)"&?%3:/B4%:?, 44:

$<)&/ – 484

H):)&/ – 530

.?!("/ – 426

F(<)E%!".(34/!</3.3-/:"%:%, -+ – 2,5±5%;

F(+6'%/=%" *()9+%,,(+=" 8/28B-,8" '17&(2%%" +1,9+(,-+1'%''=)" -79()

@(2(.723'=@" *()9+%,,(+(/. O@" 9+7)%'8B-" /" @(2(.723'=@" )167'1@

9+(7>/(.7-%23'(,-3B"(-"'%,*(23*7@".%,8-*(/"/1--".(",(-%'"*72(/1--, 1"/"(&21,-7")12=@

@(2(.(9+(7>/(.7-%23'(,-%? (.( 2 – 3 *!-).

;,'(/'(%"9+%7)#C%,-/("9(+6'%/=@"@(2(.723'=@"*()9+%,,(+(/"9%+%."/7'-(/=)7

,(,-(7-"/"&(2%%"/=,(*(?"D'%+5%-7$%,*(?"D00%*-7/'(,-7"9+7"'%&(2367@"#.%23'=@")1,,1@

7" 51&1+7-1@" &(2%%" /=,(*7%. P%@'(2(578" 9+(7>/(.,-/1" 9(+6'%/=@" *()9+%,,(+(/" @(+(6(

(,/(%'1; -+#.(%)*(,-3" 7>5(-(/2%'78" )%'36%, $%)" #" *()9+%,,(+(/" .+#57@" -79(/.

E(',-+#*:78" 9(+6'%/=@" *()9+%,,(+(/" #9+(C1%-,8" 9(" )%+%" ,'7G%'78

9+(7>/(.7-%23'(,-7"7".(9#,*1%-"#.(&'(%",(%.7'%'7%"D2%*-+(9+7/(.1"'%9(,+%.,-/%''(",

*(2%'$1-=)" /12(). F(+6'%/=%" *()9+%,,(+=" ,9(,(&'=" +1&(-1-3" ," &(2%%" /=,(*7)

(-'(6%'7%)" .1/2%'7?" 9+7" ,G1-77" /" (.'(?" ,-#9%'7. Q215(.1+8" ,+1/'7-%23'(" ,21&()#

/278'7B" +%G7)1" +1&(-=" '1" @1+1*-%+7,-7*7" )(G'(" 7,9(23>(/1-3" (.7'" 7" -(-" G%

*()9+%,,(+" .28" +1&(-=" '1" +1>'=@" @(2(.723'=@" 15%'-1@. !(>)(G'(,-3" /=9(2'%'78

*()9+%,,(+1")'(5(:727'.+(/=)",":727'.+1)7"'%&(236(5(".71)%-+1"(&2%5$1%-"+%6%'7%

>1.1$7, ,/8>1''(?","#)%'36%'7%)"57.+1/27$%,*7@"9(-%+3"/"*2191'1@.

F(+6'%/=%"*()9+%,,(+1"7)%B-",2%.#BC7%"'%.(,-1-*7. R127$7%",)1>($'(5(")1,21

/" :727'.+1@" 9+7/(.7-" *" 9(91.1'7B" )1,21" /" *('-#+" @(2(.723'(?" )167'=, $-(

'%G%21-%23'(. !")%@1'7>)%" ./7G%'78" *()9+%,,(+1" 7)%B-" )%,-(" (-'(,7-%23'(" &(2367%
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7>'(,=. F+7" +1&(-%" 9(+6'%/=@" *()9+%,,(+(/" /(>'7*1B-" /" -(?" 727" 7'(?" ,-%9%'7

'%#+1/'(/%6%''=%" ,72=" 727" )()%'-=, /=>=/1BC7%" /7&+1:77. E2191'=" 9(+6'%/=@

*()9+%,,(+(/" *1*" '17)%'%%" '1.%G'=%" #>2=" *(',-+#*:77" 8/28B-,8" 9+7$7'(?" )%'36%?

'1.%G'(,-7"/,%?")167'="/":%2(). R127$7%"/,1,=/1BC7@"*2191'(/"(5+1'7$7/1%-"+1&($7?

.7191>('"9(+6'%/=@"*()9+%,,(+(/">'1$%'7%)".1/2%'78"/,1,=/1'78"9(+8.*1 20 *F1.

E(',-+#*:78" 7" -%@'(2(578" 7>5(-(/2%'78" 9(+6'%/=@" @(2(.723'=@" *()9+%,,(+(/

9(>/(28B-"9+7)%'8-3"7@"9+7"-%)9%+1-#+1@"*79%'78".( – 100
0
M. E('.%',1:77".( 100

0
M,

(*+#G1BC%5(" /(>.#@1" (- – 40 .( 85 0M. 4-7" *()9+%,,(+1" ,9(,(&'=" +1&(-1-3" 9+7

,'7G%'77"'19+8G%'78"/"D2%*-+(,%-7".( 0.85 '()7'121, /"#,2(/78@"/7&+1:7?"7"#.1+(/".(

15 g, 1"-1*G%"9+7"9%+%)%''=@"'1*2('1@"0#'.1)%'-1".( 45°.

!".1''()"21&(+1-(+'()",-%'.%"7,9(23>#%-,8",2%.#BC18",@%)1"7>)%+%'78 (+7,. 3):

N7,. 3. O,9(23>#%)18",@%)1"7>)%+%'7?

EK – *()9+%,,(+'18")167'1

I – 0723-+

N – +%,7/%+

N! – +%5#27+(/($'=?"/%'-723

!"#,-1'(/*%"7,9(23>(/1'=",2%.#BC7%"9+7&(+=:

- D:%(C:/B(./"%<=3E/!"("?3LJM 103-4F0-M S+7,. 4)

F+%(&+1>(/1-%23"$1,-(-="7>)%'8%-"$1,-(-#"/+1C%'78"+(-(+1"9(,+%.,-/()"7>)%'%'78"-(*1

'1"(&)(-*%"4A.

"F7-1'7% 1×220 ! (0,18…2,2 *!-) 7 3×380 ! (0,37…22 *!-);!=@(.'18"$1,-(-1".( 400 T:;



http://sntbul.bmstu.ru/doc/730405.html � �

N7,. 4. F+%(&+1>(/1-%23"$1,-(-="FU! 103-4E0-!

-"%:4(D:%(C:/B(./"%<)3!(D:(").<%&)*3K1R035-100L   (+7,. 5)

F+7':79".%?,-/78"-%+)(9+%(&+1>(/1-%2%?",(9+(-7/2%'78 (-%+)(+%>7,-(+(/) (,'(/1'"'1

7>)%'%'77"D2%*-+7$%,*(5(",(9+(-7/2%'78"9+(/(.'7*(/"7"9(2#9+(/(.'7*(/"/">1/7,7)(,-7

(-" -%)9%+1-#+=. K1-%+712, 7>" *(-(+(5(" 7>5(-1/27/1%-,8" -1*(?" .1-$7*, .(2G%'" (&21.1-3

/=,(*7)" -%)9%+1-#+'=)" *(D007:7%'-()" ,(9+(-7/2%'78, 9(" /(>)(G'(,-7" 27'%?'(?

>1/7,7)(,-3B" ,(9+(-7/2%'78" (-" -%)9%+1-#+=, @(+(6%?" /(,9+(7>/(.7)(,-3B" ,/(?,-/" 7

7'%+-'(,-3B" *" /(>.%?,-/78)" (*+#G1BC%?" ,+%.=. !" &(236%?" ,-%9%'7" /,%)" #*1>1''=)

,/(?,-/1)"#.(/2%-/(+8%-"921-7'1. !"$#-3")%'36%?",-%9%'7 – )%.3.

N7,. 5. P%+)(9+%(&+1>(/1-%27",(9+(-7/2%'78"APM035-100F

- $/"E)-3$/.<%&)*3'R-28 S+7,. 6)

O>)%+7-%23'=)" D2%)%'-() 9+%(&+1>(/1-%28" .1/2%'78" 8/28%-,8" -%'>(+%>7,-(+,

/,-+(%''=?" /" 9+7%)'7*" .1/2%'78. P%'>(+%>7,-(+" (-.%2%'" (-" 7>)%+8%)(?" ,+%.=

+1>.%27-%23'(?")%)&+1'(?, 9+(,-+1',-/(")%G.#")%)&+1'(?"7"-%'>(+%>7,-(+()">19(2'%'(

,9%:7123'(?")1'()%-+7$%,*(?"G7.*(,-3B (,"'#2%/=)"*(D007:7%'-()"+1,67+%'78).

M(9+(-7/2%'7%" -%'>(+%>7,-(+1" 7>)%'8%-,8" /" >1/7,7)(,-7" (-" ,-%9%'7" .%0(+)1:77,

7>)%+8%-,8" D2%*-+(''(?" ,@%)(?" ," 9+%:7>7(''=)" VWF, #,727/1%-,8, 27'%1+7>#%-,8" 7

9%+%.1%-,8",75'12() 4..20 )V.
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N7,. 6. A1-$7*".1/2%'78"NM-28

- )B4%:)"%<=3$.#>-/&/<=&?I31',200-5 S+7,. 7)

!" 9+(:%,,%" +1&(-=" PNK 200-R" 9+(7>/(.7-" (9+(," /@(.'=@" .1-$7*(/, /=$7,288" 9(

9(2#$%''=)".1''=)"-%*#C7%">'1$%'78"7>)%+8%)=@"/%27$7', (-(&+1G1%-"7@"'1":70+(/()

7'.7*1-(+%.

N7,. 7. O>)%+7-%23"./#@*1'123'=?"PNK200-R

S"%:4(/&%4(4%": testo 405-V1 S+7,. 8)

P%+)(1'%)%)%-+,"9+7&(+".28"7>)%+%'78",*(+(,-7"9(-(*1"G7.*(,-7"727"51>1"(- 0,1 4N!%-"7

/=6%, 9+7':79".%?,-/78"*(-(+(5("(,'(/1'"'1">1/7,7)(,-7")%G.#" ,*(+(,-3B"9(-(*1 v 7

-%92((-.1$%?"9+(/(2($*7, 9()%C%''(?"/"9(-(*"7"'15+%-(?"D2%*-+7$%,*7)"-(*().

N7,. 8. P%+)(1'%)()%-+ testo 405-V1

O>)%+8%)=%"/%27$7'=:

t/@  - -%)9%+1-#+1"'1"/@(.%"/"*()9+%,,(+, XC  (9+8)(%)

 t/=@  – -%)9%+1-#+1"'1"/=@(.%"7>"*()9+%,,(+1, XC (9+8)(%)

p/=@ – .1/2%'7%"'15'%-1'78, &1+ (9+8)(%)

V/@– (&<%)'=?"+1,@(."'1"/@(.%"/"*()9+%,,(+, )
3
Y$ (*(,/%''(%)

V#- – /%27$7'1"#-%$%*, )
3
Y$ (*(,/%''(%)

V/=@ – (&<%)'=?"+1,@(."'1"/=@(.%"7>"+%,7/%+1, )
3
Y$. (*(,/%''(%)

K%-(.7*1"D*,9%+7)%'-1"7"(9+%.%2%'7%"(,'(/'=@"91+1)%-+(/

1) F(,-+(%'7%"5+107*(/ Zs = f(n0); Zs = fS[k).
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2) ;9+%.%2%'7%"(&<%)'(5("+1,@(.1"7"#-%$%*"/"#,-1'(/7/6%),8"+%G7)%;

3) R1@(G.%'7%"(9-7)123'(5("+%G7)1.

N1&($7)"-%2()"/"D*,9%+7)%'-%"8/28%-,8"/(>.#@. F(,2%"/=@(.1")167'="'1"+%G7)

&=27" 9+(/%.%'=" 7>)%+%'78" 9+7" .1/2%'78@ 1,25; 1,5; 1,75; 2 7 2,25 &1+" 7" $1,-(-1@

/+1C%'78" /121 500, 750, 1000, 1250 7 1500 (&Y)7' -%)9%+1-#+=" '1" /@(.%" 7" /=@(.%" 7>

*()9+%,,(+1, /=$7,2%'" (&<%)'=?" +1,@(." 7" 7>(D'-+(9'=?" EFA" 9(" '7G%#*1>1''=)

0(+)#21)"7"9(,-+(%'="5+107*7">1/7,7)(,-%?"7>(D'-+(9'(5("EFA"(-"$1,-(-="/+1C%'78

/121"7"(-",-%9%'7"9(/=6%'78".1/2%'78"*()9+%,,(+1.

, 5.%

S - 92(C1.3"9(9%+%$'(5(",%$%'78,

v - ,*(+(,-3"9(-(*1,

\#- – *(D007:7%'-"#-%$%*

4*,9%+7)%'-123'=%".1''=%

[*=1.25 1-). [*=1.5 1-). [*=1.75 1-). [*=2.0 1-). [*=2.25 1-).

n0,

(&Y)7'

Zs \#- Zs \#- Zs \#- Zs \#- Zs \#-

500 0,258 0,539 0 - 0 - 0 - 0 -

750 0,300 0,388 0,384 0,444 0,310 0,374 0 - 0 -

1000 0,322 0,234 0,385 0,359 0,469 0,153 0,329 0,314 0,318 0,343

1250 0,292 0,231 0,366 0,335 0,496 0,119 0,400 0,185 0,370 0,286

1500 0,298 0,148 0,362 0,303 0,496 0,075 0,483 0,143 0,414 0,182
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N7,. 9.

A28")1*,7)123'(5("9+7&27G%'78"9+(:%,,1",G1-78"/"*()9+%,,(+%"*"7>(D'-+(9'()#

&=2">17>(27+(/1'"&2(* :727'.+(/"/,9%'%''=)"*1#$#*()

Q=2" /=8/2%'" (9-7)123'=?" +%G7)" +1&(-=" @(2(.723'(5(" *()9+%,,(+1

>1/7,7)(,-7"Zs(n0) 7"ZsS[*) S+7,

[k = 1,75. A1''()#"+%G7)#",((-/%-,-/#%-"7>(D'-+(9'=?"EFA

A1''=?" +%G7)" +1&(-=" 9+7)%+'(" ,((-/%-,-/#%-

*()9+%,,(+1"'1"0+%('% ([k = 2 ,

K(G'(">1)%-7-3, $-( 7"9+7"&(2367@"$1,-(-1@"/+1C%'78"9+(7,@(.7-"&=,-+=?"7>'(,"#>2(/

*()9+%,,(+1, 1"9+7")12=@"$1,-(-1@"/+1C%'78"7>(D'-+(9'=?"EFA"91.1%

,-%9%'7",G1-78((&<8,'8%-,8"-%)

/=@(.%" 7> +%,7/%+1" #G%" 9+7" $1,-(-%" /+1C%'78

9(.-/%+G.1B-"'%(&@(.7)(,-3"(9+%.%2%'78"(9-7)123'(5("+%G7)1"+1&(-="*()9+%,,(+1

1. M(>.1'1" D*,9%+7)%'-123'18" #,-1'(/*1

+1&(-=" @(2(.723'(5(" *()9+%,,(+1" /" .7191>('%

]/=@.=20…160 XC, V=

2. F(2#$%'" (9-7)123'=?" +%G7)" +1&(-=" *()9+%,,(+1" IJ

(&Y)7'"7"[k = 1,75; Zs

3. F+(,-(-1"7"#.(&,-/("#,-1'(/*7"9(>/(28%-"7,9(23>(/1-3"%%"/"#$%&'()"9+(:%,,%"9+7

9+(/%.%'77"21&(+1-(+'=@"+1&(-

-%@'7$%,*7?"/%,-'7*"IM77-51038, ISSN 2307-0609

N7,. 9. T+107*7">1/7,7)(,-7"Zs(n0) 7"ZsS[*)

A28")1*,7)123'(5("9+7&27G%'78"9+(:%,,1",G1-78"/"*()9+%,,(+%"*"7>(D'-+(9'()#

:727'.+(/"/,9%'%''=)"*1#$#*() K-Flex.

=2" /=8/2%'" (9-7)123'=?" +%G7)" +1&(-=" @(2(.723'(5(" *()9+%,,(+1

S+7,. 9): n0 = 1500 (&Y)7'"7

A1''()#"+%G7)#",((-/%-,-/#%-"7>(D'-+(9'=?"EFA Zs = 0,496.

A1''=?" +%G7)" +1&(-=" 9+7)%+'(" ,((-/%-,-/#%- (.'()#" 7>" +%G7)(/

= 2 , n0 = 1440 (&Y)7')

7"9+7"&(2367@"$1,-(-1@"/+1C%'78"9+(7,@(.7-"&=,-+=?"7>'(,"#>2(/

+7")12=@"$1,-(-1@"/+1C%'78"7>(D'-+(9'=?"EFA"91.1%

(&<8,'8%-,8"-%), $-( *(27$%,-/("#-%$%*"9+%/=61%-"(&<%)'=?"+1,@(."'1

+%,7/%+1" #G%" 9+7" $1,-(-%" /+1C%'78 n0 = 750 (&Y)7').

9(.-/%+G.1B-"'%(&@(.7)(,-3"(9+%.%2%'78"(9-7)123'(5("+%G7)1"+1&(-="*()9+%,,(+1

!=/(.=:

M(>.1'1" D*,9%+7)%'-123'18" #,-1'(/*1, 9(>/(28BC18" 9+(/(.7-3" 7,,2%.(/1'7%

+1&(-=" @(2(.723'(5(" *()9+%,,(+1" /" .7191>('% p

= 0,06…0,42 )
3
Y)7'.

F(2#$%'" (9-7)123'=?" +%G7)" +1&(-=" *()9+%,,(+1" IJ12 '1" /(>.#@%

= 0,496.

F+(,-(-1"7"#.(&,-/("#,-1'(/*7"9(>/(28%-"7,9(23>(/1-3"%%"/"#$%&'()"9+(:%,,%"9+7

9+(/%.%'77"21&(+1-(+'=@"+1&(-.

0609 � �

A28")1*,7)123'(5("9+7&27G%'78"9+(:%,,1",G1-78"/"*()9+%,,(+%"*"7>(D'-+(9'()#,

=2" /=8/2%'" (9-7)123'=?" +%G7)" +1&(-=" @(2(.723'(5(" *()9+%,,(+1" 9(" 5+107*1)

= 0,496.

(.'()#" 7>" +%G7)(/" +1&(-=" .1''(5(

7"9+7"&(2367@"$1,-(-1@"/+1C%'78"9+(7,@(.7-"&=,-+=?"7>'(,"#>2(/

+7")12=@"$1,-(-1@"/+1C%'78"7>(D'-+(9'=?"EFA"91.1%-" ," #/%27$%'7%)

*(27$%,-/("#-%$%*"9+%/=61%-"(&<%)'=?"+1,@(."'1

(&Y)7'). 4-7" '1&2B.%'78

9(.-/%+G.1B-"'%(&@(.7)(,-3"(9+%.%2%'78"(9-7)123'(5("+%G7)1"+1&(-="*()9+%,,(+1.

9(>/(28BC18" 9+(/(.7-3" 7,,2%.(/1'7%

p=1.25…2.25 1-).,

12 '1" /(>.#@%: n0 = 1500

F+(,-(-1"7"#.(&,-/("#,-1'(/*7"9(>/(28%-"7,9(23>(/1-3"%%"/"#$%&'()"9+(:%,,%"9+7
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