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TMpanosenne 1

IOPHMEP PACYUETA TOTIMIHHDLI TEILTOM3O.TAITHH CTEHBI TOTBATA

Tun ATAHHA — EHIOH J0M C HHAHEH pZ’BBG:[KGﬁ CHCTEM OTOILIEHHA H TOpAYETO
BOJDCHHE}KEHHH;

MecTo cTpoHTEIRCTEA — MockBa;

FOHCTIpVEIIHA CTEHEl — KHPIHYHAA C TOAMHHOR HecymeHd d9acTH 640 M, yTenneHHAd

IIHTHEM 3IKCTPYIHOHHEIM NeHomonucTEpodom THMILIZKC c iz = 0,03 Br/(u - °C) =
IAMTHTHEIM CIIOEHN H3 HeMeHTHO-H3IBeCTKOBOH INTVEATYPEH TOIMIHHOHR 30 .

1. OmpegensenM 3HAYCHHE TPATYCO-CYTOK OTONHTENEHOTO IEPHOTA:

TCOIl = (tg — fgrn) * Zgrn = (20+3.1) - 214 = 4943
2. ITo CHuIT 23-02-2003 r. HaXoIHM 3IHAYUEHHe IPHEEIEHHOTO CONPOTHEISHHA
TelNonepeIadH:

(3.5-28)

R=28+
| 2000

}943=18+&3=11 (" - °C)/Bt

4. TpebOyeMas TOMIMHHA TelNIOHIOMALHH CTEHEl IIOIBANA, PACIIONOEEHHOH BEIIOIE
VPOBHA 38MIH:
- 064 003
Of:f' =(31-016———— —)-003=006 m
y 0.7 0.7
ITpHHEMAaeM TONOIHHEY TEIVTOHI0MALHH paBHOH 70 nn:
5. BrrmuEcnfesM TOMIHEHEY TEIUIOH3IONANHH CTEHE! MOIBANA, PACMONOEEHHOH HHEE
VPOEHSE 38MIH:
.64
T3, - - ¥ -~
DKT = {_11 —-105- ?j 003 =0,033 M

TTpHEHEMAaeM TOIMHEEY TEIIOHIOMATHE PAaBHOH 40 MM;
Tlpr pazMemeHHH TeNIOHIOIAIHOHHOTO CJI0X C BHYTPEHHEH CTOPOHEI CTEHEI B
Caydae MPOBEPEH EBIAKHOCTHOTO pe&HMAa CTeHBl PAcOoI0EeHHe 30HB KOHICHCALIHH

OTpeIenaoT rpafHYecKHM CIOCo00oM.
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IIprmosenne 2

IOPHMEP PACYHETA ITOBBINIEHHA TEILTOZATNHTBI CTEHBI

A mHEHHCTPAaTHBHOE 37aHHe B I. Mockse.

YeHTeHHS TeITO3ANTHTE BEINONHeHO ¢ npHMereRHeM it THMITIISKC. Tlpusatas

KOHCTPYEIIHA CTEHEI TaHA HAa paC‘[ETHOﬁ CXene

3 2 1

PacueTHad cxema CTEHEL

ST

130 L‘G

1 — DEMEHTHO-HIBECTKOBAA MTYKATYpEA. A; = 0.87 Br/(m°C);

—

™y

2 — KHpOHYHAA KIagxa, A= 0,64 B/ »°C):

3 — nuTa neononnctEpona THMITISKC, A; = 0.030 Bt/ m°C):

4 — gEpnEYHaA KTaga, .= 0,81 Bt/ x°C).

TpebyeMoe CONPOTHBISHHE TEILTONEpENadTe CTEHEl HENZeTcE GVHEUHeH wHCIA
TPagyco-CYTOK OTONHTENRHOro neproaa (I COIMT):

TCOI = (ta- tom nept * Zom. nep.

e f; — pacdeTHAA TEMIIEpaTypa BHYTPEHHETa Bo3ayxa, "C:

tom. nep, Zom. nep — CPEOHAA TeMIepaTypa. "C H MPOIOTEHTENBHOCTS, CYT. MEPHOIA CO
cpedHed cyTogHOH TeMmepaTypol BO3Oyxa HE&E HiH pasEoit 8 °C mo CHmII 23-01-99
«CTpOHTEIEHAA KIHMATOIOTHAY.

Hna r. Mockssr TCOITI = 4600 1 Ry = 2.58 w*-°C/Br.

e 1 1
R — — 4 Ry + Ry +— =

g a’i‘:’

1 002 0351 1

L 097 % °C/Bm
8.7 087 064 23

TpebyeTca VCHICHHE TEIIOZAMIHTHOR cNoCco0OHOCTH CTEHEL HA!
AR =R® + R =258 - 097 =1,61; " -°C/Bm
012

a 3a BeI9eToM R 0OIHIOBOTHOTC ClIOA HI KHPOHYA, PABHOTO [g) 0,148 mM"C/BT,

TMOIVHAEN
AR =161 - 0,148 = 1,46; »"-"C/ Bm
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ITpogomaeHse MPHRIToEeHRT 2

= . i Q
TonmuHa CI0d JONOMHHTENBHOH TemmoHszomanms opH A; = 0,030 Br{ w'C) m
xo3thhHuIHEHTE TeMIoTeXHATeCKOH oqHopoaHocTH © = 0,92 cocTasHT:
A 0,030

G=AR-—=146 . ——=0.048:u
r 0,92

[IpuHEMasM CA0H H30MANHE PaBHBIM 50 MM, TOrga QaKTHIECKOS COMPOTHBIICHHE
TEeNIoNepeIade COCTABHT:

S
0.05 092 + 012

R¥™ - R + (R,-r)+ R, =097 + . = 2.65. °-°C/Bm
’ : 0.030 0.81
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lpanosenne 3
IIPUMEP PACYHETA ITAPO3SAINHTEL CTEHBI

(Hapy:xHasa cTeHa)
1. Dene pacgera — ohOpelelcHHe HECOXOTHMOCTH VCTPOHCTEAR CHEIHANBHOH
MAPO03AIIHTE B MHEOTOCTIOHHOH cTeHe.
Pacuet eemmomaed mo CHuIT 23-02-2003 «Tennosad 3amiHTa 3TaHHEY.
2. McxonHEle JaHHEIE — aIMHHEHCTPAaTHEHOE 30aHHE B I'. Mockea
tex = 18 °C: @az = 50 % Rgax= 2.65 W °C/BT (CM. pacdeT TEMNO3AMHTEL CTEHEL).

3. KoHCTpVEIIHA CTEHEL

| — HeMeHTHO-H3BECTKOBAL INTVEATYPEA, A = 0,87 BTu-°C:
1 =0,098 ur/maIla

2 — KHpPIHYHAA KNaJKa, =064 Br/m-°C;
=014 ur/yalla

3 — OAHTA NeHOMOMHCTHPONA

120 |50 310 20 THMITITSEC =0.,030 Bt/m°C:

i =0018 mr/sealla

4 — KMpPUHYHAA KIaJEA, =081 Br/u°C:

=011 ur/malla
3 — a — IIIOCKOCTE BO3MOKHOH KOHIeHCAIIHH

ConpoTHENSHHE TENNONEePEIatde BHVIPEHHHY CI0SE COCTABHT:
5 5 2
R, smcmoem= 0.0 | 0,92 + 051 002, 0115 = 2.46: m* - °C/Bm
0,030 064 087

4. Tpﬁﬁ}-‘EMOG COMPOTHEINCHHE IMAPONPOHHIOAHHEK) CJIOSE CTCHRI 0 ILIOCKOCTH

BO3MOHOH KOHISHCAHHE JOIAHCO OBITE HE MEHEe er0 3HATCHHA:

o R
mo gopuyIe: R =(e, - E)—ZE_ ymm
(E-e)

00024 Z, - (e, - E,)
{.-"fw'"?'d '.—\‘HI.'_.:' - rﬂ -

no gopuyre: R =

5. ]__[]_JDBEPKEI BO3MOEHOCTH BAATOHAKOTUIEHHA 3a TOJOBOH mEPHOT.
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Mpogomseme oprt. 3

3HaUeHHA cpeIHEeMECAYHEIX TEMIEPATYD HapyEHOIO Bo3ayxa ana Mocxkesr no CHuIl
23-01-99 «CtpoHTensHad KIHMATOIOTHT» NPHEEIEHE B Tabaume, 7, mo ToMy #e CHully
{cTp. &) H cpegmefi YIPYTOCTH BOIAHBEIX IapOoE HapyEHOTO Bo3gyxa mo CHuII 2.01.01-82

«CTpOHTENBHAS KIHMATONOTHA TreodH3HKa», TK B HosoM CHulle 3TH IJaHHEIE

OTCYICTBYEOT.

MlecEn 1 2 3 4 3 [ 7 8 2 10 11 12
T.°C |-102] -92 | 43| 44 | 119 | 160 | 181 | 163 | 107 | 43 | -198 | -73
eotlla| 28 | 29 | 37 § 89 | 124 | 147 | 142 | 104 | 69 | 48 | 36

Zo=145 cvT

Ce30HHEE H CPEIHEMECATHEIE TEMITEPATYPEL:
Zi=3uMec. tm=-89°C:

Zi=4dmec.: to=+0.625°C;

Zi=5uMec. tm=+14.6°C.

Temn epaTyvpa B DT CKOCTH BO3MOEHOH KOHOCHCaIHH, COOTBETCTEVHIITAA

CPeIHEe30HHEIM TeMIIEPATYpPan, onpedeIseTca o dopuyae: 1, =1, — (f, — 1, ) —=
R
7
r, =18 - (18 = 8.9)- 2.46 =-7.0°C;
2,46 s
r,=18-(18-0,625)—— = + 1.8 °C;
- 2,65
A
r; =18-(18 - 1-4,6]-_"4-6 ==+148°C:
. 2,65

cooTBeTcTBenHo By = 337 I1a: E; = 696 Ila; E; = 1683 ITa. Toroa
E=(337-3+696-4+1683-5)/12=10171la

ex = 1032 Ia;

&g = 761 ITa (cu. Tabauny BeIme).

Romapcro = 0,12/0,11 = 1,09 s’ u - Ta/ur;

Ruesvr.onos = 0.05/0,018 + 0,51/0,14 + 0,02/0.098 = 6.62 - = - [Ta/ur.
[To dopuyie

Fm =(1032-1017)- 1,09 / (1017-761) = 0,064 < 6,62 w1 - TTajur.

TO £CTE II0 3TOMY YCJIOBHK) VCTPOHCTEO [IAPO3ANIHTEl He TPe0yeTCH.
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[Tpogomsenme npr. 3

6. IpoBepKA BOIMOMHOCTH BIATOHAKONNIEHHS 33 NepHOJ € OTPHUATEIBHEIME
CpeIHeMec THEIMH TeMIepaTyPaniH.

Cpenuas yOpyrocTh BOOAHOTO Mapa HAPYAHOTO BO3AYXA 3a TMEpHOT Z, (oM. Tabmumy
BRIIIIE).

Ege = 356 Ila.

CpenHas TeMIepaTyVpa HAPYAEHOIO BOZOVEA 33 TOT He [NepHOT

tee =- 6.58 °C.

ITo doprayme:

246 _ _ 486 °c:

r, =18 — (18 = 6,58)-

2,
3IT0OH TeMIOepaType cooTeeIcTEYeT E, = 408 Ila.
ITo dopryme:
n=0,0024 - (408 — 356) - 145/1,09 = 16.6.
Tlpu y= 35 BI‘.-"Ix‘.[3; a =005 ; AWp =25 %, HaXoIHM:
Ry = 0,0024 - 145 - (1032 — 408)/(25 - 0,05 - 25 + 16,6) = 4,54 < 6,62 m" 1 - [Ta/mr, TO

ECTE II0 3TOMY YVCIOBHRHD '}-‘CTpOf"TCTBG IOMOMHEATEIRHOH MapoH30TIIHE TAREE HE TPEG}-'CTCH_
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ITprnoserns 4

IIPHMEP OINPEJEITEHHA MOKA3ZATEIA TEILTOYCBOEHHA
NOBEPXHOCTH HO.JIA nmo CHall 23-02-2003

HcxogHEIe JaHHEIS: IO IOJEATA AKHIOTO JOMA.

KorcTpykuns noaa:

TadmoHa ¢IH3HED—TE‘XHH‘EECKHK EAPAKTePHCTHER COCTABJIAIIHE IOJIa

e TommazEa [I1aTEICTS FoadEnEeETs OpE YOI0aHE SEcoTyvaTaned A | TenmoTepsBTecEoe
o E[ MizTepman c:.mn w | METEDEATA B CYAOM Tennonpos 0ZHICTE, TenaoyCEORHHE, CONPOTHEIEEHE,
’ COCTOERE, Yo, 06 b Brx"C 5, Brm™C B, m*CET
1 | Tlemomeym 0.003 1600 0,33 132 0.009
2 |MacTrma sogocTofEAR 0.001 1000 0,18 4,56 0.0055
3 |CrmsEa 1 nevenTHO- 0.03 1200 0.47 6.16 0,06
HEPAM3HTOBOCO PAacTBOpA
TennoH20mANHA HE ITET - ~
4 THMILTIEC 0,02 35 0,03 0.36 0,67
5 |perommem 0.08 2400 1.74 16.77 0,046
IOOCTETAFDIIETE IO

TennoEVI0 HHEPITHIO KAKIOT0 CI0A ONpeIenaeM Mo QopuyIe:
D,=R; 5, =0,0097,52=0068;
D,=R; 5,=0,0055-4.56=0,025;
D;=FR; 5:=0,06-6,16=0,37;
Ds=FR;5:=0,046 16,77 = 0.77.

T E. cyMMapHAA TEMI0BAR HHEPIHA TEPERIX TPex croed Dy+D»+D;=0,0658+0,025+

+ 0,37 =0,463 < 0,5, a cyMMapHai TeIIIOBAA HHEPIHA TPEX ITHC NATEIA cIoH D+

D,=Ds:+Ds = 0,463 + 0,77 + 1.23 = 0.5, CregoBaTenbsHO NOKA3aTeNE TEINIOVCECEHHA

HOBEpXHDE‘IEﬁ CIOEE ROHCTPYEIHH, HAYMHHAA C TPETRET O CIIOA:

mona Yo CIeIVeT ONPEeIedATE NOCIEJOBATEIBHO PACHETOM MOKA3aTelIeH TEILIOVCEOEHHA
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[Npegomsene opar. 4

2-R,-S] 48, 2.006-616° +1677 213

¥, = = = =142,
05+ R; - 5; 0,5+0,06-16,77 L5
4R, S5 +Y, 400055 456" +142  14.68 137
: 1+R,- T 1+0.0055-14.2 1,07 o
V-1 - 4-R S +¥ 40009752 +137 1573 ..,

1+ R - T, 1+0.009-137 112
YTO He VIOBIeTBopAeT TpedobaHHaM CHHII npenpsenfeMelM K TeIUIOVCEOSHHKY
MOBEPXHOCTH 014 B HIEIX, OOIRHHYHEIX H OpYIHX D0oJ0oOHEIX 30aHHAX (1 Ipynna 3gaHHfi
H nomMemeHH). [[o3ToMy BEOIHM B KOHCTPYKUHID NOI3 NONONHHTENBHEIH CI0H H2 IUIHT
THMITITZEKC:
_2.006-616" +036

¥y = 9.44;
0.5 +0.06 - 0.36

y 300055 456" +9.44

; 9.42;
B 1+0.0055-944

; .7 572
-7 - 4-0009.752° +942 _

' 1056 <12
' 1+0.009 - 9.42

TakHaM o0pa3zoM BEIOpAHHAT KOHCIPYKUHA oTBedaeT TpeboeaHHAM CHHII 1714 31amHA

H IOMEIIeHHH BCeX TPeX MPVII.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

212

Ilprnockenne 5
HOPHMEP OIPEIEJIEHHA BO3MOKHOCTH KOHIEHCAITHH BIATH
BHYTPH CTEHHI IIOIBATA KILTOT O TOMA BT. MOCKBE ITIPH
VCIOBHH, UYTO CTEHA IIPH PEKOHCTPVKIIHH YTEILTEHA CO
CTOPOHBI IIOMEIIIEHHAA IO IBATA ILTHTAMH THMILTSKC TOIIIHHOMR
30 MM H OIITYKATYPEHA HEMEHTHO-IIECUYAHBIM PACTBOPOM
TOJIHMIHHOM 30 MM

1. DHpEI[E‘.T.EEM COMPOTHEICHHE MaponpOHHIAHHK CTOEE CTEHEL.

0.64
R,=—"—=582 u -u-Ilalmr
011
0.03 3
R}”,ﬁ =—""— =166 ™ -u-Ilawr;
0,018
. 003

———_033 u u Iawur

Rﬂ” =582+166+033=78 M ITa/mr;

2. BriepuneaeM cTEHY B MaciTade cONpOTHEISHHNA NaponpoHKIaeMOCTH (pHE. 1)

L°C

20
- 10
-4 o
{ <10

Puic. 1 3ona koHGeHCAUNN 67421 6 CINEHE Nodeana,
VIHENIEHHON €O CTNOPOHB HOMEU{EHUA
I — cmena nodeana; 2 — meniouzonayua, 3 — 06Iuyoska,; 4 — 30Ha RONIEHCALU
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[Ipogoxsenne mprn. 5

3. TeMmepaTypel HA TPAHHIAX CIOEE CTEHE ONPETeNA0TCE IO QopMyTIe:

T_=L_(ts_t:{:"n

. " .
E E R ':.RB-'—ZR‘ |

T |

18 + 28

T, =18 - 0115=164 °C

2

18 + 28

T, =18 - S(0115+0035)=159 °C
£

18 - 28

r,=18- (0115 +0035+096)=-2 °C

>

18 + 28

r, =18 - (0115 +0035+096+091)=-155 °C

4. JaHHBEIM TeMIepaTVpaM COOTBETCTEVIOT CAeIVIOMIHE 3HAa4YeHHA VIPVIOCTH
BOJHHOTO IIAPA:
E.=18651Ia; E; = 1807 [Ia; E; 517 IIa; Ex = 157 I1a.
5. 3HatdeHHA JeHCTBHTEIBRHOH YIPYIOCTH BOIAHOID [apa NOpH OTHOCHTENBHOH
BIAAHOCTH BO3IVXA B moMemenss ©= 60 % u Hapy#HOro sozzvxa ¢ = 80 % coctaBnaeT:
eg = 2064 - 0.6 = 1238 T1a;
eg =45+ 0.8 =3611a
6. KonudecTBO BOOAHOTO Mapa, NOCTVIAKIIETO K 30HE KOHISHCAIHH:
p__% -E, 1238-517

| = = =362 wmr/(a* - u-Ia)
Rp +Rp, 166+033

7. KonH4gecTBO BOOAHOTO napa, VXOIAMero oT TeB0H 30HEl KOHICHCAHH:

_ 490 - 36

P, -
B 5.22

=87 wr/(x - u-IIa)

8. Konu9ecTeo BOOAHOTO Hapa, KOHISHCHPYIOMETD B CTEHE!
P=P1-P:=362-87=275 wmr/(m -=-Ila)
9. B TeueHHe MeCAlla B CTEHE CKOHIEHCHPYETCA BIATH:

2752430 iy
P =—"" " " _0198 wri
1000

10. OmpegensM cHOpPOCTE VIANEHHA BIalH B JIeTHee BpeMd NpH CIeIVHIIHX
HCXOOHEIX MApaMeTpax Bo3ayxa: ty = 16 °C; g = 75; ey = 2064 - 0,75 = 1548 Tla.

11. TemmepaTypa B NUIOCKOCTH [IPHIETAHHA [EHONOTHCTHPOMBHOH INIHTE K

KHpHH‘-IHOﬁ CTEHE:
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[Mpogomsenme mpam. 5
R=R,+R +R, =0]115+ 003 005 115 2w Mahr
) 0,76 0031
15-18
31

T, =18- 112=173 °C

12, 3ToH TeMNEPATVPE COOTBETCTBYET MaKCHMAIBHAA VIPYICOCTE BOIAHOrO mapa E; ¢
= 1974 I1a:

13. Jpyrad NoBepXHOCTE 30HEI KOHIEHCAHH OTCTOHT OT BHYTPeHHEH IOBEDXHOCTH
EHPIHYHOHR CTeHE Ha paccrogHud: &= 0,6 - 0,11 =007 u;

rae 0.11 mr/(pe® - = - [a) — ko3 PHIHEHT TAPOTPOHHIIAEMOCTH KHPIHYHOH KIATKH.

14. TepMuYecKOe CONPOTHBISHHE 30HE KOHICHCAITHH:

007

IE.
0.7

K

=01 (- °C)BT

15. TemmepaTypa 3T0f NOBEPXHOCTH T, COCTAaBHI:

18 -16

r,=18— (0115+0,04 =096 +01)=17 °C;

16. 3ToH TeMOepATVPE COOTESTCTBYET MAKCHMATBHAA VIPVIOCTE BOIAHOrO mapa B, 5
= 1937 I1a:
17. Tax wax E,; = 1937 Ila > ey 1238 Ila, To BEICEINaHHEe OVIET NPOHCXOIHTL B
000HX HAIPABICHHAX,
18. Konu4uecTeo BIArH, YIATASMOH B CTOPOHY NOMEIIEHHA:
_ 1937 —1238

P =" """ _351 mr/(»’ - u-TIa) = 0,351 r/(x” - 7 - ITa)
* 166+ 0,33

19. Konu4uecTB0o BIATH, VIATASMOHR N0 HANPABTISHHIO K HAPYAHOH CTOPOHE CTEHEL

1937 — 1548
Py=———

) s =75 Mr.-"{u: g TIa) = 0075 /(v - - IIa)
522

20. Torga: Pyye = By = P: = 0351 + 0,075 = 0,426 r.-"(M: - I1a)
21. KonudecTBo BJIACH, YIATAEMOH H3 CTEHEl B TedeHHE MecAla:
0.426-24-30 o o,
e = W =031 xr/m”, ute Gonpme, geM R, =026 xriM”

OTEVIa cIeIyel. 4T0 CHKOHICHCHDPVIOMIAACA BJIara OyIeT VIAIAThCA 33 JIeTHHH
MepHOI.
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[prmoserme 6

NOPHMEP OINPEIETEHHA BO3MOXAHOCTH HAKOILTEHHA BTATH H
HEOEXOIHUMOCTH YCTPOHCTBA TONMOTHUTETRHOMI
MAPOH30.IAITHH B MHOI OCTOMHOM IIOKPBITHH IIPH
PEROHCTPYKITHH MPOH3IBOICTBEHHOT O 3TAHHA
BT. TAMBOBE (PHC. 2)
HcxongHele JaHHEE:
t:= 18 °C u 0y = 82 %.
1. faxTHIECKOE CONPOTHEISHHE TEIIONEpenade TOKPEITHA B, {M: - °C)/B1. paEHo:
R, =L+ /TR_L=L+ 0,008 . D.ffil N 0.07 N 0,008 0,025 " 0,14
o, = o, 23 017 058 0030 017 0.58 0.2
0,002 003 1

+——+ "+ =306 (M °C)/Bm;
017 204 87

Puc. JKGHIT-‘HJPJ'HIHM HOKPBIMNA OOROTHUMETBHBIM CT0EM MenTeonON NN

I — cpasuii Ha Macmuie;

2 — 2 cI0R GUMVMHO-HOTUMEPHOZ0 HANTA8IREMO20

Mamepuana,

y 3 — CMAENKA U3 YEMEHIMHO-RECHaH02I0 PACEopa;

— "“ 4 — 3RCMPYIUOHHBLTE newnjamcrm{pa.?

e T _ THMITTTIRC, y= 33 kz/v;

KOHREHCALIN | 5 — 4 cros pydeponuda HA MAcmuKe

¥ {cyigecmeyioujan Kposia),

. N 6 — CMANKA U3 YEMEHTHHO-NECHANO20 PACEOPA;

v /%/ ALl A 2 7 — mennouzonAyuA Uz newobemona . y = 600 k2w
b "ﬂ '-? Y ' 8 — napou30IAYUA UE CI0A PYOEpouda Ha UV MHON

Macmuxe;

9 — menezobemoRRAn nTwma y = 2300 K2/M

2, IIo CHuIl 23-01-99% BRINHCEIEREM B TaDIHUY 3HA9eHHA CpeJHeMecIIHEIX

TeMIEPATVp H JABIEHHA BOIAHEIX TAPOE HADVAHOTO BO3TIVEA

Mecan 1 2 3 4 5 g 7 8 o 10 11 12
L.°'C -109 [ -95 -4.6 6.0 14.1 18.1 19.8 18.6 125 5.2 -14 -7.3
8, IMa 24 25 4.1 9.3 16.0 20 23.0 21,0 14,5 ) 5.4 3.3

Zon = 140 cyT.

3. 3mauenns Ry, v By, kak cvma By

= DAL 03+2-(11+03)+ L 3,05 (M -1 Ila)ur;
0,03 0.09
0.07 0,025 014 0.03 5 )
R, =——+4-(11+03)+— +—+ 11 +03)—=130 (m -=-Ia)mr;
Tt 0018 0,09 017 0.03

(u=10.018 par/(»t - = - [Ta) — gaa noat THMILTIEC wapka 35).
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[Mpogomaense mpan. 6

4. BrumcnaeMm COOPOTHEICHHE TEILIONEPEdAte CI0EE IIOKPEITHA OT BH}"I]_JE'HHEI:&

NOBEPXHOCTH IO INIOCKOCTH BOIMOXEHOH KOHIEHCAITHHA:

R, - TRH N L 007 0008 014 . 0,002 R 0,03 1
: ra

= + + +— =295 (i -°C)Bt
o, 0,031 017 0,26 017 204 87

]

5. IlpoJomxHTETEHOCTE CE30HOE H CpeJHeMecHYHEIE TeMIEepPaTYPEl HapyAHOTO

Bozgvxa mo CHaIl 23-01-99.

3uma (aHBApE, peEpans, gexadps): Z;=3 mec.
t, =(-109-95-73):3=-95 °C
BecHa — oceHb (MapT, anpens, OKTI0PE, HOAOPE): Z; = 4 Mec.
1, =(-46+60+352-14):4=52"°C
Jleto (naH, HIOHB, HIONB, ABTYCT, CEHTHOPE)” £; = 5 Mec.
t; =(141+181+198 +18.6 +12.5):5=16.6 °C

6. CooTBETCTECHHO 3HAUCHHE TEMIIEPATVP TC

1, =18- ~.295=-85°C
3.06
— 7
T, =1g-18 %< 295=57 °C
B 3.06
18-16.6
T, =18- = .295=167 °C
3.06

7. CpegHenmecdIHEIM T COOTBETCTEVET:
E;=2961IIa; E;=916IIa; E;=19011Ia
8. CpenHHe 3HAICHHA:

296 3 = 916 -4+ 1901 - 5)
g-C > 2 _ 1171 TIa

e, =1063 - 0,6 =1238 Tla:mpm @, = 60 %
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[poegomsene opr. 6

(240 + 250 = 410 + 930 + 1600 + 2070 + 2300 = 2100 + 1450
B 12

E."!

+ 880 + 340 + 330)

=1091 ITa

e, =1091- 0.82 = 894 TIla.

9. Onpemenden:

. 3,05 ;
R =(1238-1171) ———— 074 < R,, =13.0 (-7 Ha)/ur:
' 1171 - 894 e

T.€. I 3TOMY YCIOBHED DOMOJHHTEIEHOH NapoHI0NAIHH HE Tpeﬁycrcn.
10. HPDBEPHGM BEOZMOZAHOCTE EIATOHAKCILICHHA 33 INEPHOI ¢ OTPHUATEIBHBIMH

CpeIHeMecHIHEIMH TEeMIEpaTypaMH, IId 9eTo ONpeIendeM VIpPVIocTE BOIAHOTO Iapa

HapVAHOTO BO3IVXA 33 DepHOT Zo o .

2 50 + 410 + 540 = 3
_(240+250+410+540+330) .,

HO -
5

CpensHad TeMIepaTvpa HapyAHOTO E03IYXA 33 TOT e IepHoI:

., =(-10.9-95-46-14-73):5=-69°C

18+639
3.06

1, =18

]

.295=-6,0 °C

3TOH TeMOepaType cooTBeTcTBYVIOT B, = 319 I1a;
Yy= = 100 LI.-"M;; Oyr = 0,06 M; AW, =25 %
BrrucTIeM:

0.0024 - 140

RE = (1238 — 336) -
B 30-0,07 25+ 062

-55 <R, =13.0( - u - TTa)/ur:

T.€. 10 3TOMY YCIOBHEY DOMOJHHTEILHOH NapoHIOIANHE HE Tpeﬁyercn.
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ITprnosenns 7

OBECIEYEHHE MOKAPHOMH EE3OIIACHOCTH IIPH
HCIOIb30OBAHHH B CTEHAX H TOKPRITHAX
TEILTOHIOJIATTHH H3 ILTHT THMILTKC

B  COOTBEICTEMH €  CEpTH(QHKATAMH  [OOHKapHOH  Of30MACHOCTH  IUIHTEH
NeHOTONMHCTHPONBHEIE HMET rpynny ropwodectd — [1 mo TOCT 30244, rpyooy
BocmnaMeHAeMOoCcTH — B2 mo T'OCT 30402, rpynny ZeiMoodpasyiodieH clocobHOCTH — 13
mo TOCT 12.1.044.

IIpH onpedeleHHH OOMACTH IPHMEHeHHA IITHT NeHONOIHCTHPONBHEIX VIHTHEIEATIHCE
PE3VIBTATEL HCOBEITAHHA (ParMeHTOE CTEH ¢ NONHMEPHBIMH VIEINIHTEIAMH, NHCEMO [V
ITIC MBI Poccun # Murctpes Poccun « 06 yTenIeHHE Hapy#HBIX CTeH 3T3HHEY, a Takwe
copaBo<HEIe JaHHEIe «[locoDHA Mo oNpelcneHHKC NpelelloE OTHECTOHKOCTH., IpeleloB
pacnpocTpaHeHHA OTHA 0 KOHCTPYKUHAM H TPYIN Bo3ropaeMocTH MaTepHanosy [THITHCK
HM. Kyuepesro. IIpEMeHeHHe NIHT NeHONOJIHCTHPOIBHEIX peKOMEeHIVeTCcd IIpH
CIeIVHOIIHXY KOHCTPYKTHEHEIX PeIIeHHAX CTeH H NOKPEITHH.

B zdaunax II nu IIT cmenenell ocHecHONIKOCIN KIACCOE KOHCIMPYKIMUEHOT
noxcapuon onacrhocmu CI.

* 14 YTelUIeHHA ¢ BHEIIHeH CTOPOHE! HECYIOHX, CAMOHECYINHX KHPIHIHEIX
CTeH TOINIHHOH He MeHee 250 . OeTOHHEIX CTEH TOMIIHHOH He MeHee 200
MM IOpH VCTpoHCTEE HapyKHOIO IAMHTHOIC CI04 H3 MITYVKATYPKH TOIMHHOH
He wmeHee 25 MM H 3alIHTHOIO CJI0A HI HETOPKYHX APMHPOBAHHEIX
MATEpHAIOB B MecTaXx INPHMEIKAHHA VICIUIHTENd K [IpoeMaM H IpPYVTHM
OTBEpCTHAM INHpHHOH He MeHee — 530 mum B 3gammEax Il cremenn
orgecToHKocTH; - 100 MM B 3gapgnax II cTeneHH OTHeCTOHKOCTH, 3 TAKKe OId
VISILIEHHA CIEH CO CIOPOHEl MOMENIeHHA C OTIEJI0YHEIM CIO0EM H3
IITVEATYPKH TOINTHHOH He MeHee 25 MM, H3 THOCOKapToHERX mucTos [EKIIBO
HIH THICOBOIOKHHCTEIX THcToE [ BlL

* T TeNIOH3OMAIHH B MOKPEITHAX 10 EeNTe300eTOHHEIM ITHTAM TOIITHHOH He
menee 30 vy B 37aHHAX [T # [II cTeneded orHecTOHKOCTH.

* A TEMUIOHZ0MANHH B TOKPEITHAK 10 CTATBHOMY TPOHACTHIY B 3gaHAgx 11 0
IIT cTeneHed OTHeCTOHKOCTH.

B zoanuax I - IIT cmenenell oczHecmolKocml, KIACCOE KOHCHPYKMUSHON
noxcapHoil onachocmu CO.

*# IOIA VIEMIeHHA C EHEIIHeH CTOPOHEl HECYIOHX, CAMOHECYIDHX KHPIHYHEIX
CTEH TOMMIHHOH He mMeHes 250 wm; OETOHHBIX CTEH TOMIMHHOA He MeHes 200
MM B 373aHHAX [ — III cTeneneH OrHeCcTOHKOCTH KIACCOB IIOMKAPHOH OMAcHOCTH
co
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[Tpogomsense opar. 7

IIpH }'CI'prifIBE HApPVAEHOTD 3alIHTHOTD (104 HI KHPIHTA H JAIDHTHOTO 104

H3 HETOPKYHX APMHPOBAHHEIX MATEPHAIOE B MeCcTaX NpPHMBIKAHHA
YISIUIHTeNA K NpoeMaM H IpyTHM OTEepCTHAM ITHPHHOH He mMeHee — 50 MM B
sganuax I1II crenmenw orHecToHEKocTH: - 100 sm B 3gapmHax I crenenn

OTHecTOHKOCTH: - 150 MM B 37aHHAX | cTeNeHH OTHECTOHKOCTH.
* I TEIUVIOHIOMAIHE B NOKPEITHAX IO #Eele300eTOHHEIM ITHTaM TOMIIHHOH He
meHee 30 v B 30agAax [1 u 111 crenenefi orgecToAKOCTH; - 50 MM B 3gammax [

CTEIEHH OTHECTOHKOCTH.

KoHCTpVETHEHEIE pEMIeHHA, VIOBIeTBopAwmHe TpebopaHuaMm II m III crenmeHed
OrHeCTOHKOCTH KIacca KOHCTPYKTHEHOH NoapHOH onacHOcTH Cl (c 3aIIHTHEIM CI0EM H2
MTYEATYPEH) B COOTBETCTBHH ¢ TPedOBAHHAMH JeHCTBYVIOIIHX HOPMATHBHEIX DOKYVMEHTOB

MOTVI OBITE B 3TaHHAX, HMEHIIHK CICOIVHIIITHE IIApaMETPEL

TIPOM3BOOCTBEHHEBIE 3TAHMA
(8 cootsercTEHE co CHHII 31-03-2001)

Elarer s - Cremess Emacc zoscrpysasmod TI70mAns ITAEE B OPLIeTay TOHADEOTO OTCEKA, M 3TaHAH
1I3HAH HIH Brrcora e o -
) - , OTHECTOHXOCTH NO&PE0H 0NaCHOCTH .
COEPEE IMAHET *, M — e . B TPH 3TAEA B
3J8HHA ITAHEE OOHOITARHE E IB3 3TLEA -
OTCEROR Gonze
r 30 I C1 Ee orp. 10400 7800
| 30 III C1 Ee orp. 23000 10400

* BrIcOTAa 303HHA B JaHHOH TaOIHIe H3MepdeTcd OT moka 1-To Taka D0 DOTONKA

BEPEHETO 3T4A#E4, BEIHYAT TEXHH‘{ECKHI‘&_: nopH ]'.[E‘pE}iEHHCIf{ BREICOTE IMOTOIEA MPHHHMACTCA

CPEOTHAA BRICOTA 3TAXEA.

BrlcoTa 0OHO3TAXHEIX 30aHHH KIacca NokapHOH onacHocTH Cl He HopMHpYVETCA.

CEJTAOCEKMWE 3TAHIA
(8 cootseTcTEHH co CHuII 31-04-2001)

. Cremess Kaace xomctpystessod | [Inomase 37a%a B OpeIanay DOEAPHEOT0 OTCRRE, M 333HEE
Eareropas Bercora e o Pl
. . OTHRCTOHEOCTH NOEEPEOH ONaCHOCTH
CETATa ITAHER *, M - O
IAEEE ATAEHE OTEOITAKERR E IB3 3Ta&A :
Hoaee
I 36 I C1 HE Orp. 7800 3200

* BrIcoTa 3J3aHHA B OAHHOH TadTHIE HIMEPAETCHA OT IMOJIA l-ro aTaxka 1m0 TOTONKA

EEPXHETO 3TaXa, BRIKTAA TeXHHYSCKHH; OopH ]'.[E'pEME‘HHG]H{ EEICOTE NOTOOEA NPHHHMASTCA

CPEOHAA BRICOTA 3Taka.
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[Ipegomserse mpar. 7
AMMIHHCTPATHBHBIE M BBEITOBLBIE 3TAHIA
(B cooTBercTEHE co CHulI 2.09 04-87%)
TInomzns 3TaEa B MPelelas DUSEPHOre OTCEES, M OPH THCIS 3Takel
Hnacc
CTenesE EOHCTPYETHREOH | JomyoTanas
OrEeCToHEOCTH moEEpEE BEICOTE
ITIHEL OIMACEOCTH 3T3HHMT ", M
3TA=EA 1 2 3 4-5 -9 I0-146
II C1 28 5000 3000 3000 2000 1200 -
oI C1 12 2000 1400 1200 800 - -
STAHHA FHIBIE MHOTOKBAPTHPHEIE
(B cooteeTcTEHH co CHull 31-01-2003)
Crensme Haacc ROHCTPYETEERGE . _ ITaomage 3Ta%a 5 Opagemax
- = JomycTanad BEICOTA E
OTHECTOHEOCTH DOEEPECH ONACHoCTE o . MOAAPHITO OTCEXE, M IpH
IZAEHA ITAHEE FmimmE T, ™ WEHCTE ITARER
I Cl 28 2200
I C1 13 1800
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TTPOM3IBOOCTBEHHBIE 3TAHMA

(B cooTBercTEHH co CHuII 31-03-2001)

221

[Tpogomaense mpar. 7

KoHCTpYKTHEHEIE pelleHHA, VIOBIcTBopAromHe TpeboBaHHAM I II u III crenmered
OTHeCTOHKOCTH KIAcca KOHCTPYVETHEHOH nomapHoH omacHocTH CO (C 3aITHTHEIM CIOEM H3

RHpHH‘iﬂ] E COOTEETCTEHH C 'IpeﬁDBa]{H.Hl:[H HEﬁE‘TB}"I-D]HHX HOPMATHBHEIX TJORYMEHTOE

TInomAans 3TaEs B NPeIelas NUEapH0r0 OTCERE, M- 302HEE
”“rf?ﬁ o Creme=e Knacc BoEcTpyETHERSE
ITAHHE HIE Brcota = M
o . QrEECTOREOCTH | OOEEpHOR ONacE0CTH
NOEEPEERS | 303HEE Y, M P R
OTCEEOE OOHOITEEHED E QB3 3TE&EE |5 TPH ITAEE B Gones
AB 36 1 Co He orp. 5200 3300
A 36 i Co HE OTp. 5200 3300
: 24 I Co 7800 3300 2600
E 36 II Co He olp. 10400 TE00
24 I Co TEOO 3300 2600
4% LI Co He oTp. 23000 10400
B T00=* 3200=*
24 I Co 23000 10400 5200
3200%* 3600%*
r 54 LI Co He oTp. HE OTp. HE oTp.
36 1 Co HE OTp. 23000 10400
I 54 LI Co He oTp. HE OTp. HE oTp.
36 I Co He orp. 50000 15000

CPpeqHAd BEICOTA 3TaKa.

** Tna gepepcobpadarblBaOMIHE NPOHIBOICTE.

* BrICOTA 303HHA B JAaHHOH Ta0aHue HMiMepiaeTcd OT mola 1-To 3Taka O0 DOTONK:A

BEPEHETO 3TAFA, BEIHYAA I'EXHH‘{ECKHI"&_: IpH ]'IE‘pE}IEHHGr{ BRICOTE MOTOIKA MPHHHMAETCA

BricoTa 00HO3TAXHEIX 3TaHHH K1acca HoxapHoH onacHecTH C0 H C1 He HOpMHPVIOTCA.
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[Mpogomserse opar. 7

CEJANCKHE 30AHHMA
{8 cootBeTcTERH co CHulT 31-04-2001)

- ) ] . | Tlnomeze 37a&a B Opedensx DOESPHOCS OTCEEL, M IJ8ENE
S S Cremess Kmace xomcrpynTERoi
s - armecTodfROCTH | TMOMEDECE 0MAacHEOCTH
cmana AAAEHT ©, M 13T 1nzEIY OTENITAREEN E QB3 3TEEA |8 TDH I3TIEE H Go7es
A - IO Co 5200 - -
B — III 0 4400 - -
5 18 IO Co 7200 5200 5200
— III 0 6300 — -
B 36 IO 0 10400 TE00 5200
24 III 0 10400 5200 2600
1 He Orp. Lo Cco He oTp. 10400 7800
36 III 0 He oTp. 7800 5200

* BelcoTa 30aHHA B OJaHHOH TaDIHIE H3MepAeTCA OT MoJa l-ro 3Taka IO MOTOIKA
EEPXHETO 3TAXEA, BEIIOYAS TeXHHUSCKHH MpH NepeMeHHOH BEICOTE NOTONKA NPHHHMASTCH

CPEOHAA BBICOTA 3Ta&A.

AMMIHHWCTPATHBHEIE 1 BBITOBLIE 3JAHHA
(B cooTBeTcTBHH co CHuII 2.09 04-87%)

Kmacz . [lnomans 3TaEA B Ipetensy DUsapEore 0TCeRa, M OPE THCIE 3TaHal
Cremens xomcTpyETHEROH | JomycTEMax
orEecTodROCTH MORAPHOE ERICOTE
3JZEHE QEACHOCTE IZAHEE ¥, ™ 1 2 3 4-5 5-9 10-14
3TAEES
I o 30 &000 3000 3000 3000 5000 2300
I Co 30 G000 4000 4000 4000 4000 2200
II o 15 3000 2000 2000 1200 - -

3OAHWA JKHIIBIE MHOT OKBAPTHPHBIE
(8 cootBeTcTERH co CHulT 31-01-2003)

- - - TInomans 3TaES B OpeTems
CTemeHEs OTHECTOHEOCTH K mscc EOECIPYRTEEHLE JomycTHMAR BRICOTE P
N - - ) N ; MOEAPHOTD OTCEES, M OPE THCIE

3TAHES ONEIPHIE 0N2CHOCTH 3T3EHE IDSHEE *, M L

ITHEER

I Co 73 2500

I co 50 2300

m co 28 1800
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Ipanogenne 8

PEROMEHIVYEMBIE MATEPHATBI

PEKOMEHIYEMBIE MATEPHAIEIL ITFH ITPOEKTHPOBAHNH
[MOKPBITHH C TEILTOM3OJJIAITHEH M3 ITTHT THMILIZSKC

DETETDVIONDEE MATEPHATE ([ e0TeRCTHIE)

HaxMeEoEsERS MATSDEATA, MaPED GHDMA

HassmenosEH: T0Ka3aTensH

MozeprHoCTHAR
IMIOTHOCTE, T/

ToTDEHI NPE HATPYIEE

2uH/AC, v

PazpzEHAT HATPYIka,
xro/Som,
EJ0Mh MOTEpEr

OTEOCATEMRHOE
yamREsER2, Y,
ESOTE IOMEPEK

Jopunt, 000 «[lomiraEs:
T 8391-001-50099417-2001

300; 350

3,

[

;4.0

30; 35/60; 7O

120/120

Typar”, depnia Du Pont (CIITA),
SF32FRO...SF36

110 .. 190

0410352

40040 . B0vED

60760 . 63/65

Jopanr, 340 «Jan@onosHDy
T% 8397-001-51414105-03

300

4

fad
[

21733 5677

B470 .

159

LA

Polyfelt (Teproammes), TS 10...80, P 005

105 ... 500

1.0...40

38/38...158158

T5315

-8

0/65

FYVIIOHHLIE THIPOM3IOIAITHOHHLBIE MATEFHAIRL

PynoEmse GHTVMEO-TOTHMEDHEE MATEPHATE

Marepuan, TV Macca 1 o,

Macca 1 o’
BEEVITETD ¢
s HATTABLREMOE
CTODOER, 5T Ip

Macca
1w
OCHOBEL,

PazprE=EAE
CHAZ OpHE
PACTARSENE B
OpOIOTEEOM
HAMPARTEEHE,
sro S0 s

CITEOCHTENBHOE
VITHHEHHE B
NP OTEEOM

EsTpaETeEER. Yo

TemaocTol-

mocTe, T

Bogonormno-
meHAs

Tepes 14 |,
Yo Macc

Cefxoo

Opa Tex-

mEpaType,

o

Cranzapt
Ierpoamact
el leTpoduaesc:
TV 3775-004-
45510757-2002

I -
[

|
o
L

20
20

83
78

70
70

<

Lo
< 1.0

-

-13
- 30

Texmoamacr

T exHOHHKOTE:
TY 3774-003-
(28785299

L
=1
|
LA
[

20 ag. ..

250

13,53

Laa
[

Bectomaact
w3aBom
Texsodaesc:
T 3774008
17925162-2002

el
=1
|
wh
=

30..250

50

-15

Yrnpaewrc
#3aBoI
Texmodaesnc:
T¥ 5774-001-
1792516209

el
=1
|
[
in

50...250

3060

20

-15

Inodere
3aBom
Texandmesc:
TV 3774-003-
179351620

L
=1
|
LA
[

15 30...

250

]

- 10

Bunwis «3aeon
Texmodmesnc:
TY 3774003

17925162-00

L
=1
|
h
=)

15 30...

250

]

JInBokpon

# TexnoHHE QI
Bocepecences
TV 5774-008-
17925162-2002

e
=
|
v
=

L5 50...

250

39...67

a0
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PynoEsEe GHTYMAC-DOTMEDHEE MATEPHATE
Pazprm=as
~ ' CHTA OpE OTEOCHTRIRHY .
Bfacca 1w Wacca e ) - Bogonormo- -
. ) Macca o, | smsymmeroc laf | DACTEESHHE | @ VIMHHERNES |pooooog mese TefzocTs mpy
MMarepran, TV o pammasameod | ocmozer | © TEOSOTE- mpogomemEaM |- —— TeM-TIEDATYE,
I 3 TTEMD C ) TR, repaz 24 T, Fy
- - EOM HAOPas- | HANPABISHHH, I i C
CTODOEEL KT TP | e e P 2 Macc
MM
HsomaacT K £0-50 20 250 60,80 20..30 120 1.0 -15
Hzomaaer IT 30-335 20 200 36 3.30 120 1.0 -15
allzodaence TV
5774-005-
05766480-2002
Himaacr K £0-60 20 250 &0 30..40 0 1.0 -30
Hzoaaacr I1 3.0-335 20 200 36 30...40 0 1.0 -30
allzodaence TY
5774-007-
05766420-2002
Hopomaacr K 40-30 20 250 a0 20...30 120 1.0 - 13
Hopomaaer IT 3.0-40 20 200 3680 330 120 0.6 -15
allzodaence TV
5774-001-
58500414-2002
Marepaams ga ocgose [IBX, TIIO, 3ITOM
VenoEEZA OPOTHICTE Bogonarzo- ledzacTe opy
Mzrepran, TV ME:\_Z?_l ol Tomme=a, MM | IpE pacTEEEEHR, DIDLEELE—“ Ifn'mc?a- —— TEMORPATVPE
I Mz VOIHHESHEE, HOCTE, “C =epaz 14 1, o
o %o WACC
MOJIIKPOMP 143 2 6.0 300 120 0.2 - &0
MOTIIEPOM el 143 . 33 200 120 0.3 - &0
A0 sllomzpons T
F774-001-46439342-
oa
ATBHOPILTAH,
ITEX, dapaa
«ALFOF DRAKA ; - .= - I ~ 0s Lan
NV » (Bemrag), TV 141 12-13 - T 50 9,05 :
STT4-0014T2T0T006E-
o4
[IEX «3zaprapds,
tapwz FLAG S pA i3 25 16,9 275 25 1.4 -20
(Hramzz)
TIIO «SEeprapas,
tapwz FLAG S pA 131 12 11.1 a78 100 0 - 80
(Hramz)
SN Resitriz
tEpma o PHOENIX 35 31 0z 533 120 0.2 - 80
Al (Tepsaznz)
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Trofemen povmert TAPEJIBUYATOIOD THITA

HarneHoBaHHE TIORA3ATEIR

Tmm mofens _ ) T — PaczeTHOR
PHDMA-HITOTCEETED ' Hap., MM S BEIPEIEANIES
VCHIHE, ETC
. \ e BrficksE zapon
Iemﬂ;zegl;ll B CTERIOIIACTHESE 1V 2206 8 43 0=
T- 2.1 001-20904511-00
. . HILTI (Xpmra) n_an .
Amvep IDP Tex: (095) 792.52.52 ; p-30 20...30
. - HILTI (ems) y A 03=
Amep IZ Tex- (095) 792.51.52 8 al 40 ag 103

* B ferome B 2 15, x1agse 53 DOMEOTENOND KEPaMESECKoTo FHpNETa. B xoanke B3 DupeaToro sHpIDMa BIH nerkoro Geroma

pacueTHDe VIHTHE VRMEHBNTA2TCE HA MOTOEHEY.
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OAD “Xumzasopg um. J1. A. Kapnosa”
423650, Poccun, Pecnybnuka Tarapcras
r. Menpeneesck, yn. Muonepcxan, 2

Ten./thaxc: (85549) 2-02-35, 2-21-75, 2-21-74
E-mail: market@karpovchem.ru
www_.karpovchem.ru
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