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TAV!n5AP 

T atlln6ap 
-XOB,LI 8MMrV1MH /KapranaHT CYMbiH HYTBr ,L\8BCr8pT 6apV1r,LI8X 10-p l.J,8l.J,8pmrV1MH 8pr8Tr8nlt!MH 6ap!.-1IlrbiH cyypb 
cyyx 6yypb X8pC Hb 6apV1IlrbiH V1H~8H8p XBMryynbiH "n3H,L\ T8CT" XXK-V1C1H ryC1U.3TrGC3H apXV1B ~18/ 300 TOOT 
reonor~t~C1H AYrH3nT~t~MH ,Liaryy 6op wapran 8Hr~t~C1H ,L\33,[1 ,L18p8B,L\8rLJ~t~C1H HacTaC1 anniOB~t~-npomoBV1C1H rapan yyc3m3C1 
xaryyraac ypcaMTraC1 KOHC~t~CTeU.V1T3C1, 3JlC3HL.J.3p3ap LJV1DK~t~r,LIC3H caC1praH X8pc 6onoH LJV1Mr 6araTai1 .L\YH.LI WV1pX3rT3C1 
3JlC3H X8pC8H,[I cyyHa. 
-T 8Jl8BJ18~ 6y(:1 6apV1JlrbiH Tan6ai1 Hb V1H~8H8p reonor~t~i1H 3HrV1i1H H8XL.J.8Il,L\ OpWV1HO. 
-X8pCHV1C1 M8X8HV1K WV1~ LJ8H8p Hb: 

5apbL.J.Bn.L\8X xyLJ 
~oTOO.LI yp3nTV1i1H 8HU.8r 
X8pCHV1C1 X3B r8/KV1nTbiH MO,[IyJlb 
T oou.ooHbl 3C3pryyu.3n (H) 

Toou.ooHbl YTra : 
5apbL.J.Bn,[lax xyLJ 
~oroo,[l yp3nTV1C1H 8HL.J.8r 

C!JV13V1K y3yymmyy,L1: 
5aMranV1MH LJV1C1r 
XyBV1MH ~V1H 
CyswnV1i1H V1Tr3nu.yyp 
LIV1i1rn3rV1i1H 38p3r 

8JlC8HL.J.8p33p LJV1DKV1r,LIC3H 
caMpraH X8pc 

Cn=18Kna 
cDn=44. 
E=40Mna 
R=450Kna 

C=12Kna 
cD=3s· 

0,093 
2,69 r/cM3 
0,336 
0,73 

~YH.LI WV1pX8rT3M 
3ncaH X8pc 
Cn=1 Kna 
ctJn=33. 
E=25Mna 
R=400Kna 

C=0,6Kna 
cD=29" 

0,068 
2,69 r/cM3 
0,614 
0,3 

8JlC3HL.J.3p83p LJV1DKI-1r,L\C3H caC1praH X8pC Hb yn~t~pilbiH X8Jl,L\8nTit!C1H 6yC3,[1 cynaBT8p OBOC1JlT yycrGH3 . 
.LIYH.L\ WltlpX3rT3C1 3JlC3H X8pC Hb 6ae1ran~t~C1H H8XL.J.8Il,L\88 OBOC1nT yycr3XryM X8pC8H,[I HOpMLJJlOr,[IOHO. 

X8pCHV1C1 ra3ap wopooHbl 8/KnbiH 3apar mcmmH H8XL.J.8Il.LI rap apraap ManTaxB,L\: 
3JlC3HU.3P33p LJ~t~DKV1r,[lc3H caC1praH X8pc- IV 33par 
,L\YH,L\ Wlt!PX3rT3C1 3JlC3H X8pc-J 

-TyxaMH Tan6ae1,[1 X8pCHV1C1 yc 4,2 M-T ltln8pC3H. 
Cy,[lanraaHbl Tan6ae1,[1 X8PCHV1C1 ynV1pJlbiH X8Jl,L\8nTV1C1H HOPM8TV1B ryH: 

3JlC3HU.3P33p LJ~t~DKV1r,[lc3H caC1praH xepc-3.8 M 
.LIYH.LI WltlpX3rT3C1 3JlC8H xepc-3,2 M 60JlHO. 

-I 838p LJitl'-11-1pXV1C1nJlV1MH 8 6anJlbiH 6yC8,[1 opHO. 
-KOTJlOB8Hblr YXC8Hbl ,[18p88 30XV10rLJ reonorV1C1H 60JlOH 8BTOpbiH X~HBnT Xk1C1flr8~, X8pCHit!C1 Wlt!H~ 
LJaHap 88pLJn8r,[IC8H rox~t~on,[IOJl.LI cyyp~t~C1H w~t~C1,L\n~t~C1r 3L.J.3CJ13H WV1C1,LIB3pnyymx waap,L\JlararaC1. 
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I·~ . ::. ':. :.- -J 8ncsHu.spssp YV1 DKV1rp,csH caC1praH xepc I api_(Ow) I XepcHV1C1 rapan yycsn, Hac 

XepcHV1C1 r en8B 6aC1.uan ljOOftorltHH BM~ 

3nc3H xepc XepcHI1H X1111, Jaar 
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Too XYHA /Kr/ T 3MA3rm r33 H3p 
H3r>K HL1~ T WL1 P 

12 , 25cM XUIII>IJI cyypb 111 0.9 1110.9 
MNS JIS G 311 2:2002 I SO 390 0 16 YM= 83.4 6 131.63 789 .8 
MNSJISG3112:2002 ISR 235 0 10 L= 124 0 420 0.76 321.1 
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TA~Jl5AP 
1.8H8 xyyp,cb1r xon6orp,ox sypryyp,rat:1 xaMTaTr8)K ysHs. 
2. lJyTr8M8n cyyp11 t:1 r MO,D,OH X3B X8WM 8n,D, 63nTr3>K uyrraCHbl 
p,apaaraap 63X>Kv1nTI-1 ~H 6ar 6sx1-1~ H 70%-p, xypc3Hit1t:1 p,apaa X3B 
X8WM8nblr 8BH8. 
3.WyrraMan 6eTOHbl B>Kilblr 5H6,[1 52-02-05-lt1t:1H S88nTbiH p,aryy 
Xl-1~ ryt:1 L(3Tr3H3. 
4.1 ap,apryyraapaa xepcrs ~ xapbl\8X xscsrr 2 ye xap rocoH rypxnsr 
rypxs>K erHe. 
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UyrraMaJI TeMep 6eTOH :~;nnxyyHHH MaTepHaJibiH TO,LiopxoHJIOJIT 

T 3MA3rn3r33 H3p 
Too 1 XyH~ /Kr/ 1 E 
Wlilp H3r>K 

To~10p 6eTou 6\"-! 1 3915.3 
MNS JIS G 311 2:2002 so 390 0 16 YM= 180 8 284.10 
MNS JIS G 31 12:2002 SR 235 0 10 L= 1630 900 1.00 
MNSJISG3112:2002 SR 235 0 10 L= 1330 900 0.82 

Mm-eDHaJI B20 V= l 25 M3 
EeTOH 61mr .. m B1 0 V=l 8.8 M3 

TA(1n5AP 
1.3Hs xyy,I:\Cblr xon6ormx sypryy,I:\Ta~ xaMrarra>K ysHs. 
2.WyrraMan cyyp1-1~r MO,[\OH X3B X8WM8n,[\ 6smr3>K l..(YTr8CHbl 
,[lapaaraap 63X>Kl-1nTI-1~H 6ar 6sx1-1~H 70%-,[1 xypcsHI-1~ ,[lapaa xss 
X8WM8nblr 8BH8 . 
3.WyrraMan 6eTOHbl a>Knblr 5H6,[\ 52-02-05-l-1~H 388nTbiH ,[laryy 
x1-1~ rv~l..\STrsHs. 

Hlil~T 

3915.3 
2272.8 
904.5 
738.0 

4.1a,[lapryyraapaa xepcrs~ xapbl..\8X xscsrr 2 ye xap rocoH rypxnsr 
rypxs>K erHe. 
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n03 T3M)::(31n3f33 Hap Too I XyHtJ,IKr/ 
WVIP H3DK I HVIi1T B 

6araHaH Cyypb 6C-1 14 I 206.4 I 2889.5 

11 MNS JIS G 311 2:2002 ISO 390 D 25 L= 5150 I 4 I 19.84 I 79.4 

I 21 MNS JIS G 3112:2002 ISO 390 0 25 L= 4250 I 4 I 16.38 I 65.5 I 
3 MNS JIS G 3112:2002 SR 235 0 10 L= 1920 29 1.18 34.3 
41 MNS JIS G 311 2:2002 ISR 235 0 10 L= 1520 I 29 I 0.94 I 27.2 
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5eTOH 63mi"3I1 810 
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1.8H8 XYY.J:\Cblr xon6or,J:\OX 3ypryy,[IT8~ X8MT8Tf8/K V3H8. 
2.WyrrBMBn cyyp~~r MO,[\OH X8B XBWMBn,[\ 68nTf8:>K l-\YTTBCHbl 
,[lapaaraap 68X:>K~m~~H 6ar 68x~~H 70%-,[1 xypc8H~~ ,1:\apaa X8B 
XBWM Bnblr 8BH8. 
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3.WyrraMan 6eTOHbl 8/Knblr 5H6,1J, 52-02-05-~~H 38BnTbiH ,1:\aryy 
x~~:>K ry~l.(8Tr8H8. 

4.1 a,[lapryyraapaa xepcT8 ~ xapbl.(BX X8C8rT 2 ye xap TOCOH rypxmr 
Typx8>K erHe. 
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I L(yrraMaJl TeMep 6eTOH 3A3J1XVVH11i1 Marepi18JlbiH TOAOPXOi1JlOJlT r 
I I I Too I XyH~ /Kr/ 

Wl-10 H3r>K H11i1T 
T3MA3rfl3r33 H3p no3 

6araHaH CWPb 6C-2 4 I 206.4 I 825.6 

I 11 MNSJISG3112:2002 ISD390D 25 L-5150 I 4 1-19.84 I 79.4 IB 
2 MNS JIS G 3112:2002 SD 390 D 25 L- 4250 4 16.38 65.5 
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,[18paaraap 6S~IAJlTIAiiiH 6aT 6SXIAiiiH ?Oo/o-,[1 xypCSHIAill ,[18p88 
XSB X8WM8Jlblr 8BH8. 

3. UyrraMan 6eTOHbl ~bl r 5H6,[l 52-02-05-IAiiiH 388J1TbiH ,[laryy 
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1 MNS JIS G 3112:2002 SO 390 0 25 L= 1350 4 I 5.20 I 20.8 
2 MNS JIS G 3112:2002 SO 390 0 25 L= 3200 4 I 12.33 I 49.3 
3 MNS JIS G 3112:2002 SO 390 0 25 L= 4100 4 15.80 63.2 
4 MNS JIS G 3112:2002 SO 390 0 25 L= 2250 4 8.67 34.7 
5 MNS JIS G 3112:2002 SO 390 0 22 L= 3750 4 11 .19 44.8 
6 MNS JIS G 3112:2002 SO 390 0 22 L= 6600 4 19.69 78.8 
7 MNS JIS G 3112:2002 SO 390 0 22 L= 6750 4 20.14 80.6 
8 MNS JIS G 3112:2002 SO 390 0 13 L= 1700 4 1.77 7.1 
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MNS JIS G 3112:2002 SD 390 D 25 L= 3200 4 I 12.33 I 49.3 
MNS JIS G 3112:2002 SD 390 D 25 L= 4100 4 15.80 63.2 
MNS JIS G 3112:2002 SD 390 D 25 L= 2250 4 8.67 34.7 
MNS JIS G 3112:2002 SD 390 D 22 L= 3750 4 11 .19 44.8 
MNS JIS G 3112:2002 SD 390 D 22 L= 6600 4 19.69 78.8 
MNS JIS G 3112:2002 SD 390 D 22 L= 6750 4 20.14 80.6 
MNS JIS G 3112:2002 SD 390 D 13 L= 1700 4 1.77 7.1 
MNS JIS G 3112:2002 SD 390 D 13 L= 2900 8 3.02 24.2 
MNS JIS G 3112:2002 SR 235 D 10 L= 1520 242 0.94 226.8 
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1. 3 Hs xyy,L\Cblr xon6or,Liox 3ypryy,Lirat1 xaMrarra>K y3Hs. 
2. L(yrraMan p8Mblr MO,[IOH X0B X8WM8n,[l 6smrs>K L(Y1T8CHbl 
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XI!IWK ry~L(3Tr0H0 . 

I c; I 6 I 7 

,[laM Hypyy-15 Ye UI Orn: A3 

i-IH lKCuep 3.6a rn6ona Ef llluqlp: AfX - 18/34 Macwrna6: -- OzHoo: H 
M1:50 

urnac· 99106763 fyULl 31n23C3H 3.6arn6 0IIO 
3 

• a 
" ' Tf lllucpp: ypaUUH yzaap: 

2018.10 

Xyyaoc: 60 
Anma(JH zaJp O!H XV'' Wan zacaH C.5~M6ac yp 3 H EiEi-32 

1 B I q T 10 I 11 I 1? A3 



D 

0 

t ' 

[ 

Cl 

A 

f.-

B 

f.-

( 

f--

0 

!-

E 

HMapK 
no3 

5 
F 

7 
f.-

G 10 

f--
11 

H 

1 ') 
-

17 I h T I 7 I :1 I I 3 I 8 I g _.1± _1 I 10 11 I 

LlaMHYPYY - 16 

500 900 700 900 500 1800 1900 1800 500 1800 1900 1800 500 
500 500 500 500 500 500 

12 12 

12 12 13 1 

l 
50 jJ 100x24=2400 l·t 50 l50 100x18=1800 200x9=1800 100x18=1800 100x18=1800 200x9=1800 100x18=1800 50 

250 I. 250 . 2500 250 250 5500 5500 250 I. 250 

3000 I. 6000 L 6000 

3 4 

L:J 2 - 2 
9 

6.60 
= 

'1=;;l:t:i:::i-- ± ~ 

~~~ ~I§ 

6.60 

~ 

~ 

5 

2,3,4 

= <'? 

~~-::T-----l :=:!<---' 

~1 8 "<rcr.> 

12 
~t ~~~ ---'!.-' 

g 
?'5 , 67 20'10SR235 

30 115 1 0 115 30 
270 200 ' 200 

I 

3amap 

2001 i=ISO 

4 3400 

2oo [/~i=l_so ____________ __ 

4 6400 

-tJ 
520 u 440 

240 

610 

70 r 

' 6 7 
30 40'22SD390 

I 

Wa~6a W-1 

-100x10 

~ I 
~ ~~~d-

A I I { { 

I I \ I I ll I ~I ~I 
I 

:;r_ 
j\ ~ 

tl1l I I 

1 

j 1011 1011 

1100 

' 1 ' u1} 
~ ~ 

'>I-

,j 
1 

1011 j 

Taiiin6ap : - 100x10x400 3.14 l<r 

~(J)?h 

TAVJJ15AP 

30 40'22SD390 

I 

1. 8H8 xyyp,cblr xon6orp,ox 3ypryyp,raiii xaMrarra>K y3H8. 
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Too I XyHf /Kr/ 
Wli1P H3r>K H111iiiT 

6.60 

~ WyrraMan reMep 6eroH 3A3nxyyH1!1ill Mareplt1anbiH TOAopxoillnom 

noa T3M,[\3fn3f33 H3p 

AaMHypyy-16 1 I 645.4 I 645.4 
MNS JIS G 3112:2002 SO 390 0 25 L= 1350 4 5.20 20.8 

2 MNS JIS G 3112:2002 SO 390 0 25 L= 3200 4 12.33 49.3 
3 MNS JIS G 3112:2002 SO 390 0 25 L= 4100 4 15.80 63.2 
4 MNS JIS G 3112:2002 SO 390 0 25 L= 2250 4 8.67 34.7 
5 MNS JIS G 3112:2002 SO 390 0 22 L= 3750 4 11 '19 44.8 
6 MNS JIS G 3112:2002 SO 390 0 22 L= 6600 4 19.69 78.8 
7 MNS JIS G 3112:2002 SO 390 0 22 L= 6750 4 20.14 80.6 
8 MNS JIS G 3112:2002 SO 390 0 13 L= 1700 4 1.77 7.1 
9 MNS JIS G 3112:2002 SO 390 0 13 L= 2900 8 3.02 24.2 

10 MNS JIS G 3112:2002 SR 235 0 10 L= 1520 242 0.94 226.8 
11 MNS JIS G 3112:2002 SO 390 0 13 L= 680 16 0.71 11.3 
12 MNS JIS G 3112 :2002 SR 235 0 10 y/M= 3.2 2 1.97 3.9 

MaTej:l_lilan 6eTOH 820 2.70IM3 

XoBa auMa2, >KapzatlaHm cyM. 10- p Ll 3Ll 3P II32. 100 xyyxauuH L\ 3L\ 3pn 3zuuH apzamza nuuH oapunza 

llaM Hypyy-16 I Ye U!Om: A3 

A 

f.-

B 

..___ 

( 

f--

0 

1-

E 

f--

F 

f.-

G 

t-

2. L(yrraMan paMblr MOP.OH xaB xawManp, 6amra>K uyrracHbl 
p,apaaraap 6sX>Kf..1nTV1iiiH 6ar 6sx f..1 iiiH 70%-p, xypcsHV1iii p,apaa 
X8B X8WM 8nblr 8BH8. 

3. L(yrraMan 6eTOHbl 8)KJlblr 51-1 6,[\ 52-02-05-J..1iiiH 388nTb/H p,aryy 
XJ..1iii>K ryiiil\8Tr8H8. 

i'IHl!CCHCp 3.5am6ond Er Wu <t>p: AfX-18/34 Macunna6: -- OzHoo: H 
MI :S O 2010 10 

,, . 99106763 rvuu 3mzac3H 3.5orn5o"a • · 
, mo e. rr IJJ u<t>p: 3ypZUUI/ dyzaap: Xyydac: 60 

AnmauH zaJPI·'" xyy UlanzacaH C.6RM6acyp3H D0- 33 

1 I ? I 3 I 4 _f s I h I 7 I 8 g _1.0_ T 11 -r 12 A3 



u 1 I ? I ., I 4 _j_ 'i 

A DaMHYPYY - 17 

0 

[ 

fl 

f-

B 

f-

( 

f.-

0 

!ll:L__ I 

3)--/) I 

1250 

5o IJ 
2501 

4 ) 

1 - 1 

1800 1900 1800 

12 

11 12 

100x18=1800 I 200x9=1800 I 100x18=1800 

5500 

6000 

_2_--=--1 

6.60 6.60 

1-
g 

r-----.t:-m~-----: ==t-
__sr- _t 

~~ ~ 

E 

4¢22SD390 \tUl 3 

30 
4¢22SD390 

~ 1 0 115 30 ll115 ll 0 115 30 
'I" r, 

g 

f- 200 200 200 200 

5)@ 5)@ 

F 

MapKI 3amap I Wa~6a W-1 
no3 

-1 OOx1 0 

Gl I I \ I 1CD/~) 1 I I { 

I d \ d d d 1 ~~)1 ~~ 
~· r' ' 1 ~C~~ , 

1 1 3 "L ,,,. I I I I I j / / / 1-1 f 10-1 10-1 10-1 -1-1 

[I I / *' "" l , "'" , , l 
H tJ I Tai/1n6ap:- 100x10x400 3.14 Kr 

1 1 s 520 440 

240 

[) I I L 3 I 4 I c; 

I (, I 7 I _B_ _j_ _g_ _j_ _10 T 11 I 12 

1800 1900 1800 500 

12 

12 

I I I 
ll5o 50 ll 100x18=1800 I 200x9=1800 I 100x18=1800 IJ 5o 

.b5o 25ol 5500 l250 L250 

6000 

s) ( 6 

L] 
LjyTraMan T6M6p 6eTOH 3,D, :3nXVYH~J.1 MaTep~anbi H TO,D,OPXO~nom 

6.60 
g 

[---;t::;f:!::±;.f-----1 ~ ~ no3l 

~~ ~ 

\Jill ~ 
4¢22SD390 

5 )@ 

TA~Jl5AP 
1. 8HG xyy,L:\Cblr xon6or.r~ox 3ypryy,[ITai1 xaMTaTra>K y3HG. 
2. WyrraMan paMblr MO,[IOH XGB xawMan,£1 6GmrG>K tzyTracHbl 

.r~apaaraap 6GX>KvlnTf1i1H 6ar 6sxf1i1H 70%-,[1 xypc8Hf1~ .r~apaa 

X8B X8 WM8nblr 8BH8. 
3. WyrraMan 6eroHbl B>Knblr 5H6,[1 52-02-05-f1i1H 38BnTbiH .r~aryy 

Xf1~ ryi1U,8Tr8H8. 

1 
2 
3 
4 
5 

T3M,D,3rn3r33 I 
MNS JIS G 3112:2002 
MNS JIS G 3112:2002 
MNS JIS G 3112:2002 
MNS JIS G 3112:2002 
MNS JIS G 3112:2002 

H3p 
Too XVHA /Kr/ 
W~P H3r>K H~~T 

AaMHypyy-17 2 544.7 1089.3 
SD 390 D 25 L= 2250 8 8.67 69.4 
SD 390 D 25 L= 4100 4 15.80 63.2 
SD 390 D 22 L= 6750 8 20.14 161 .1 
SD 390 D 13 L= 2900 8 3.02 24.2 
SR 235 D 10 L= 1520 242 0.94 226.8 
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