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COOEP>XXAHUE

HopMaTrBHbIe [OKYMEHTbI A1 MPOEKTUPOBaHUA U CTpouTenbCcTBa Tpybdonposogos CMUTOJIEKC-T1
OnucaHne cucTeMbl

TennoBble NnoTepu

Tpy6sl CMUT®OJIEKC-TI

Y3/bl COeANHEHUS

FvapaBnMyeckni pacyeT TpyobonpoBOLOB

PacueT TennioBon nsondaumm TpyoonpoBoAOB

Bbi6op o6opyagoBaHUa 1 MaTepranos

BapwuaHTbl npoknagkn Tpyd CMUTOJIEKC-T

BapuaHTbl y310B CTbIKOBKU TennoceTn n3 Tpyd CMUTDOJIEKC-IT ¢ TenoceTbtio U3 CTalbHbIX TPYO
Y3nbl npuMbiKaHus MIMY 1 6UTyMonepanTHOM U30NsLmMm

Y371bl COeAVMHEHNS TEMTOCETH

TexHonornyecknin ysen (apeHax)

TexHonornyeckmnin ysen (BbiNnyck BO3ayxa)

Mpoxopn TpybonpoBOOOB TEMSIOCETUN Yepes Tennokamepy

BapwuaHT ycTaHoBkU M-KpaHa LapoBOro B CTajlbHOM KoBepe npu 6eckaHalbHOW NpokJiagke
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HOPMATUBHDbIE OOKYMEHTbI A4 MPOEKTUPOBAHUA U CTPOUTEJIbCTBA TPYBOMNMPOBOAOB SMITFLEX-P

Cl1124.13330.2012 TennoBble ceTy;

CIM 74.13330.2012 TennoBble ceTy;

CIN 30.13330.2012 BHYTpeHHWX BOAOMPOBOMA U KaHANM3aLUma 30aHNIM;

CI 7313330.2012 BHYTpEeHHWE CaAHUTAPHO-TEXHUYECKMNE CUCTEMbI 30aHNN;

ClM 49.13330.2012 Be3onacHOCTb Tpy/aa B CTPOUTENbCTBE;

CIM 112.13330.2012 NMoxapHaa 6e30MacHOCTb 30aHUM U COOPYIKEHUN;

Cl1131.13330.2012 CTpouTenbHas KNMMaToNors;

Cl1.60.13330-2012 OTonneHune, BEHTUNALUNSA N KOHOULMNOHMPOBAHME,

CIl 6113330-2012 TennoBas n3onauma obopynoBaHmsa n Tpyo6onpoBOOOB;

Cl1.41-103-2000 lMpoekTnpoBaHve TenJIO0BON M30NALUKM 060pYyaOBaHNA U TPYOOMNPOBOOOB.

[OCT 30732-2006 TpyObl 1 haCOHHbIe N3N CTallbHble C TEMNJIOBOW M3oNaLmnen mn3
neHomnonmnypeTaHa B NOSIMITUNIEHOBOM 060/104UKe. TexHNYecKmne yCaoBus;

[OCT 54468-2011 Tpyb6bl rnbkue C TENJIOBON M30AALMEN ONF CUCTEM TENJIOCHAabXeH 4,
ropsayero u xosoQHoro BogocHabxxeHmna. ObLme TexHMYeckme yCcroBus;

PMI Cnb_41-11-2012
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CMUT®ONEKC-M (SMITFLEX-P®) — rubkas npeamn3onmpoBaHHasa Tpyba ¢ HanopHOM NOAMMEPHOMN TPYBOM 1 aHTUANDDY3NOHHBIM 1 aPMUPYIOLLMM
CJI0OEM HOBOIO MOKOJIeHUs, NpeaHa3HavYeHHas onsa noa3eMHom (6eckaHanbHOW UM KaHalbHOM) NPOKAAAKM TPYOONpPOBOAOB CUCTEM TEMIOCHaAbXKeHs,
ropsiyero n XoJIogHOro BOOOCHabXeHMda, C MakCuMasibHOM paboyen TeMnepaTtypon TenioHocutena go 95°C skounTtenbHO 1 gaBneHnem go 1,0 Mla
(oonyckaeTca KpaTKOBPEeMeHHOe NoBbllleHne TeMnepaTypbl Ao 116°C).

He ponyckaeTtcsa npuMeHeHne Tpy6 CMUTOJIEKC-T nsrotaenmBaemblx no TY BY 700360916.007-2005 gnsa Hag3eMHOW MpoKIagkuy ¢
BO3MOXXHOCTbIO MOMNafdaHusa Ha 3aLlMTHOE NOKPbITUE MPAMbBIX UM OTPAaMXKEHHbIX COTHEYHbIX Tyyen.

Mo NoCToOAHHOW aKCNyaTaumm Tpy® u TemnepaTtypax padoyen cpenbl cebille 70° C cpok cny»bbl TpybonpoBoaa onpeaenseTcs
TeMnepaTypHOW OecTpyKumen Mmatepuana.

PaspaboTumnk Mmatepuana PE-RT tun I, komnaHua The Dow Chemical Company, npoBena ncnbitalna matepunana PE-RT tun Il npu 110°C B TeueHUn
2-X NeT, YTO MO3BO/INO NPOCUYNTaTb FAPAHTUPOBAHHbBIN CPOK 3KCMyaTaumm Tpy6 13 gaHHOro Matepurana B TedeHnn 8 net npuy NoCTOAHHOM
TeMnepaType TennoHocutena 95°C.

Tak »e HepaBHO npenctaBuTenn LyondellBasell 06baBUAn, 4UTO KOMMNAHUA OOCTUMA KAYeCTBEHHO HOBOIO YPOBHSA AOJITOBPEMEHHOMN
rMOPOCTAaTUYECKOW MPOYHOCTU TPYD M3 NONMITUIEHA NMOBbILLEHHOW TepMocTonmkocTu (PE-RT) Mapku Hostalen 4731 B. Pe3ynbTaT BrnevaTnsaeT -
23000 yacoB paboThl Mo gaBneHveM npu temnepatype 110°C. 2To B TpU pa3a NpeBbillaeT TPeboBaHUA MeayHapPOOHbIX CTaHOAPTOB.

HaHHbIM dhakT noaTBepauna nadopatopusa Exova.

CtanpapT ISO 9080 onpenenseT METOAUKY pacyeTa CPOKa IKCMyaTaumm nosiMMepHbIX TPpyO.
Tak B COOTBETCTBUM C 3TUM CTaHOAPTOM ONa noareep»aeHnsa 50 neTHero cpoka akcrnayaTtaumm TpyOobl Mpu MOCTOAHHOW TeMnepaTtype 95°C
HeobXxoaMMo NPoBeCTU UcnbiTaHna Tpy6 npu 110°C B TeueHne 12,5 ner.
[Ona noaTBep»XaeHUs aHanormyHoro cpoka akcnayataunm npm 100°C Heob6xoamMMo npoBecTU ncnbitaHusa npu 110°C 8 TeueHune 20 nerT.

Pabouee gaBneHune, Mlla

Cepwusa Tpybbl Pabouas MakcurManbHas (ko3 by
LIMEeHT 3anaca
CMUTDOJIEKC-TI TeMepartypa TeMnepaTtypa Npo4HoCTY 1.5)
SDR 7,4 95°C-70°C 1ne°C 1,0
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Tpybbl CMUT®JIEKC- npegHa3HayveHbl
019 NPOKAaaky TENSIOBbIX CeTeEN, ceTen
ropsyero n XxonoOHOro BOAOCHAGXEHNS C
pabouel TeMrepaTypon TenIoHOCUTENSA 0
363 K (95°C), ¢ pabouunm gaBneHnem
0o 1,0 MMa.

NMPEMMYLLECTBA TPYB CMUTOJIEKC-TT:
- MocTtaeka Tpy®6 CMUTOJIEKC-TM
noTPedUTENo OCYLLECTBASEeTCHA B OyxTax
(kaTyLKax), YTO YMeHbLLIaeT KONM4YeCcTBO
CTbIKOBbIX COeQMHEHUN N BpeMs
CTpouTesbCTBa TPYOOMNPOBOAOB.
- [Npwn 6eckaHanbHOW Npoknagke Tpyo6
CMUTONEKC-M (SMITFLEX-P) HeT
HEOBXOAMMOCTb NPUMEHEHMUS
KOMMEeHCaTOPOB 1 HEMOABMMXHbLIX OMOP 13-3a
CBOEeW CNOCOBHOCTN CaMOKOMIMEHCHPBaTb
TensoBble nepeMeLLeHus.
- Tpy6bl CMUTOJIEKC-IT paccumTaHbl Kak
npaBuaO Ha BeckKaHabHYIO NMPOKIAAKY,
MoO3TOMY MPU HEO0BXOAMMOCTU BO BpeMs
PEKOHCTPYKLUMM TenaoceTen TpyoonpoBoabl
MOXKHO MPOKJ/aabiBaTb MUHYS
CYLLIECTBYIOLLME KaHaslbl 13 /6 3/1eMeHTOB.
- T'nmékocTb TPY6 CMUTOJIEKC-M no3sonseTt
MJaBHO O6XOANTb MPEnaTCTBUSA, CTPOEHUS,
KOMMYHMKaLMN.
-Tpy6bl CMUTOJIEKC-IT He noaBep KeHbl
BHELLUHEN 1 BHYTPEHHEN KOPPO3Un, NX
MPOMNyCKHas CNOCOBHOCTb COXPaHSAETCs B
TeueHMe BCero CpokKa aKcnayataumun.
Tpyba CMUTOJIEKC-IT — 3TO HOBOE
rnokoJsieHne Tpyo6 13 NoJNMEpPHbIX
MaTepManoB NOBbILLEHHOM TEeMJIOCTOMKOCTH.
LaHHbIN MaTepuran Npon3BoamTcs
koMnaHmamm The Dow Chemical Company,
LyondellBasell n LG.

MaTtepwuan PE-RT BbinyckaeTcsa no
COBpPEMEHHOM TexHonornn. bonee
COBpPEMEHHbIe KaTannm3aTopsbl, NPUMEHAEMble
npw CUHTEe3e, Aanm BO3MOXXHOCTb
CYLLLECTBEHHO YBETMUYUTDL OSINTENBHYIO
npoyHocTb PE-RT Ttun Il npu BbICOKMX
TemnepaTtypax (116°C).
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OfHOM N3 OCHOBHbIX XapaKTepPUCTUK
nonrMepHom TpyObl ABNSETCS AnuTenbHas
MPOYHOCTb — 3TO CMOCOBHOCTbL MaTepuana
BbIOEPXKNBATb MOCTOSHHYIO HArpysKky B
TeyeHUN AINTEeNIbHOro BpeMeHu 1
XapaKTepunayeT CPOK CNy»Obl U MPOYHOCTb
Tpy6bl. AnnTenbHas NpPoOYHOCTb MaTepuana B
60/bLLION CTEMNEHN 3aBUCUT OT CTPYKTYPbI
nosanMepa, a UMEHHO OT B3aUMOAENCTBUSA
COCeHUX MONeKy1 Mexay cobon, T.e. 4Uem
MeHbLLE MOABMXHOCTb MOJIEKYNT N BonblLee
X B3aUMOOeNCTBME Mexkay COO0M, TeM Bbille
ONTeNbHasa NPOYHOCTb MaTepuana.
HanpsaxeHHoe cocTosiHne TpyObl,
paboTatoLlen noa gaBeHneM,
XapaKTepunlyeTcs HaimuneM B MaTepuane
MOCTOSAHHOI O PACTANMBAIOLLErO HANPsSHKEeHUS,
3aBUCALLEro OT AaBNeHUsA U pasmepa TPyObl.
Mpy BO3HUKHOBEHWN OAHHOIO HaMpPs»XXeHnsa B
MoOSIMMEPHOM MaTepuane Npu Temnepartype
BblLLIEe TeMMepaTypPbl CTEKTOBAHMA ANA
nonnmepos (-60°C) npomncxoguT npoLuecc
penakcaumm HanpshKeHus, B pesysibTaTe yero
B KaXKOblN MOCneayowmin MOMEHT BpeMeHu
MaTepuan MOXKeT Bblep»KaTb MEHbLLYIO
Harpy3sky. B COBOKYyMHOCTM BeIMYMHA
MaKCKMasIbHOM Harpy3ku n CKOpPoOCTb ee
CHW>KEHUSA BO BpeMeHU aABnigeTcs
XapaKTepUCTUKOM MaTepurasa Ha3biBaeMon —
ONUTeNbHasa MPOYHOCTb.

[OnntenbHas NnpoyHoCTb MaTepunana PE-RT Tun
Il nrogTBEPXKAEHA MHOTOUYMCIEHHbBIMK
MCMbITAHUSIMU B UCMbITATEbHbIX LIeHTPax
3anagHon EBponbl (EXOVA) 1 npuBegeHa B
ctaHpgapTe 1ISO 24033:2009 » cTaHpapTe Ha
TPY6bI ISO 22391:2010.

OMUCAHUE U TEXHUYECKUE XAPAKTEPUCTUKU

Fpachmk BNMSHUA TeMnepaTypbl TENJIOHOCUTENSA Ha CPOK CNYXX6bI TPYGbl U3 MaTepuana PE-RT II
1.1 3TanoHHbIe KpUBbIE ANIMTENbHOW NPOYHOCTU TPY6 U3 PE-RT Il

Hanpsh»keHune B cTeHke Tpy6bl, MlMa
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OMNMMUCAHUE U TEXHUYECKUE XAPAKTEPUCTUKHU

PacueTHble 3HaYEeHUSA TENJIOBbIX NOTEPb U3ONSALUMU corslacHo Metoauke TKI 45-4.02-91-2009 (HopmaTtuB PB)

PacuyeTHble 3Ha4YeHUSA TEeNnJIOBbIX NOTEepPb U30NAALMMU COrNacHo MeToauke CHull 41-03-2003 (HopMaTuB P®)

40/110 32 25,2 20,8 48 na 51 na 20 HeT 22 na 29 na 32 na 21 na 24 na

OBPALLAEM BHUMAHME, YTO 3HAYUTENBHAS YACTb MPOU3BOAUTENEN MBKUX TPYE U3rOTABIIMBAET TPYBbl C MEHBLLEN TOMNLLMHOW U30M5LMN,
YTO HE COOTBETCTBYET HOPMATUBAM PB
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OCHOBHbIE PA3MEPDbI TPYB

MprMep 0603HaYeHnsa B cneumndmnkaumm
obopynoBaHUA -

Tpy6a rnbkasa “CMUTDOJIEKC-T” n3
TEPMOCTOMKOIro NOSINITUIEHA C
AHTNANDDY3NOHHBIM M APMUPYIOLLIMM CTOEM
Tunopasmepom 75/160 npenBapuTesibHO
M30/IMPOBAHHAsA NEHOMOJINYPETAHOM B
rohpmnpoBaHHOM NOANITUNEHOBOMN OOOJIOUKE:

40/110

75/160

MA-Tpy6a CMUTDOJIEKC-TT
75/160 TY BY 700360916.007-2015

125/225

N
o

6,9 170
o so/s ~oee s BRI
- ey40 L T BT
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oTBOAbl HA 45 N1 90 TrPAAYCOB

X 40/110

O
FETN

|_\|
BERS
\ )

MpuMep obo3HaveHns B cneundurkaumm ob6opynoBaHms -
[MpenBapuUTeNbHO TEPMOU3ONIMPOBAHHbLIN MEHOMONINYPEeTaHOM OTBO 13 NONNITUIEHA
MOBbILLEHHON TEPMOCTOMKOCTH, TNnopasmepom 32/110 ¢ yrnom nosopota 900
¢ pnvHowm nney 1000x1000 MM B NOSIM3TUIEHOBOW O0O0I0YKE;
rM-oTtBoa CMuTdnekc-M 90 32/110 TY BY 700360916.008-2015
UNu cokpaLlléHHo: MN-O CMutdnekc-N 90 32/110 TY BY 700360916.008-2015.
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250
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Pa3mMep no Tuny MeHbLUero gmamMeTpa
Pasmep
rno Tuny
60bLLOro

nnameTpa 32/110 40/110 50/125 63/140 75/160 90/180 110/200 125/225 140/250

40/110
50/125
63/140
75/160
90/180
110/200
125/225
140/250

X X X X X X X X X
X X X X X X X X

X X X X X X X

X X X X X X

X X X X X

X X X X

160/250

Mpumep 0603HaYeHNsa B cneumdurkaumm obopynoBaHmMa -
lMNpenBapuUTENbHO TEPMOU3OIMPOBAHHbIV MEHOMONIMYPETAHOM Mepexon U3 NoN3TUIEHa
MOBbILLEHHON TEPMOCTONKOCTU TUNopasmMepom 63/140x50/125
annHom 1500 MM B NONMN3TUIEHOBOM OBOOYKE;

FMN-nepexon CMutdnekc-MN 63/140-50/125 TY BY 700360916.008-2015
UKW cokpalLéHHo: MMN-MN Cmutdnekc-N 63/140-50/125 TYBY 700360916.008-2015.



no yMosidaHuto pasmep L npuHaT ganHom 1000 mm

Tpy6-Oa i

Tun Tpy6-0a
OTBETBIEHUNSA

250

250

WWW.ZPT.BY

Tunopasmep
OTBETB/IEHUSA

25/90
32/110
40/110
50/125
63/140
75/160
90/180
110/200
125/225
140/250
160/250

25/90 32/110 40/10

250 250 250
250 250
250

BbicoTa H npu Tnnopasmepe oCHOBaHUA

50/125 63/140 75/160 90/180 110/200 125/225140/225160/250

250
250
250
250

250
250
250
250
250

L=1000
250
250
250
250
250
250

250
250
250
250
250
300
300

300
300
300
300
300
300
350
350

300
300
300
300
300
300
350
350
350

300
300
300
300
300
300
350
350
350
350

Honyckaetca nsrotosneHue MNMMN-TpoMHUKOB YrfoBbIX C Apyron anuHon L, kpatHom 100 n gpyrown
BblcoTOM H, KpaTHoM 50. Mpu yBenmuyeHnm BbicoTbl H HEO6X0AMMO yBennumMBaTb AanHYy L1.

Tunopasmep
OTBETB/IEHUSA
25/90
32/110
40/110
50/125
63/140
75/160
90/180
110/200
125/225
140/250
160/250

MpenBapuTesbHO TEPMON3ONNPOBAHHbIN MEHOMOINYPETAHOM TPOMHUK C YINIOBbIM OTBETB/IEHMEM 13 MONN3TUIEHa

BbicoTa L1 npu Tnopa3smepe OCHOBAHUA

300
300
300
300
350
350
350
350
350
350
350

25/90 32/110 40/10 50/125 63/140 75/160 90/180 110/200 125/225 140/225160/250

800 800 800
800 800
800

800
800
800
800

800
800
800
800
800

800
800
800
800
800
800

800
800
800
800
900
900
900

800
800
800
800
900
900
900
900

Mpumep ob6o3HaveHUsa B crieundukaLmm ob6opyaoBaHUS -

800
800
800
900
900
900
900
900
900

800
800
800
900
900
900
900
900
900
900

MOBbILLEHHOW TEPMOCTOMKOCTU TUMOPAa3MepoM ocHoBaHUA 75/160, TunopasmMepom oTeeTsneHus 40/110

C pa3sMepamm cornacHo Tabnmubl 3, 4 B NONNSITUNEHOBOW OOO0JIOUKE;
FMU-TponHuK yrnoson CMutdnekc-rf 75/160-40/110 TY BY 700360916.008-2015
WUnn cokpaléHHo: Mn-TpY CMmutdnekc-MN 75/160-40/110 TY BY 700360916.008-2015.

900
900
900
900
900
900
900
900
900
900
900



Yy CcMNT

OCHZE:OFO pr6oTnMpnoso,n,a OnuHa L, BbicoTa H,
TpybonpoBoaa OTBETB/IEHUSA MM MM
250 P 32/10 32/110 1000 500
250 250 | H 40/10 32/110 1000 500
6 50/125 32/110 1000 500
- 63/140 32/110 1000 500
- 75/160 32/110 1000 500
90/180 32/110 1000 500
110/200 32/110 1000 500
125/225 32/110 1000 500
140/250 32/110 1000 500
160/250 32/110 1000 500

MpuMmep 0603HaYeHnsa B crneundmnkaumm o6opyaoBaHmMs -

MpenBapuUTenbHO TEPMOU3ONPOBAHHbIVM MEHOMONIMYPUTAHOM TPOWHUK C MPSMbIM
OTBETB/IEHNEM C OCHOBAHMEM U3 MOJINSTUNEHA MOBbILLIEHHOMN TEPMOCTONKOCTU TUMOM
ocHoBaHus 110 n o6onouke 200 1 OTBETBIEHUEM U3 CTasIbHOW TPYObl HAPYXXHUM OnaMeTpoM 32
n ob6onoukm 110 gamHom ocHoBaHUs 1000OMM n BbicoTom 500MM B NONMSTUIEHOBOW OBOJIOUKE.
FMN-TporHWK npsMon CMutdnekc-N 110/200-32x3/90 TY BY 700360916.008-2015
UM cokpaluéHHo: MN-TplMp CMutdnekc-I 110/200-32/90 TY BY 700360916.008-2015.
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TOPLUEBAS 3AINNYyLWKA n3ondumum
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40/110 T3W-Tn 40/110
75/160 T3WN-Tnn 75/160

125/225 T3N-Tnn 125/225

[Mpnmep o06o3HaYeHmnsa B crneumdukaumm ob6opynoBaHUs-
TopueBag 3arnyluka nsongauum T3WN-tun 32/110

1

N
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Tuno-
pa3mep
KpaHa
25/90
32/110
40/110
50/125
50/125
63/140
75/160
75/160
90/180
110/200
125/225
140/250
160/250

dy
KpaHa,
MM
25
25
32
40
50
50
65
80

100 (114)

100
125
125
150

MpuBon

T-06pa3HbIv KoY

Tpy6a-ob6onouka

D,MM

90
110
10
125
125
140
160
160
180
200
225
250
250

L,MM

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

L;MM

250
250
250
250
250
250
250
250
250
250
250
250
250

B MOJIN3TUIEHOBOM OBOJIOUKE;

H,min

300
300
300
300
300
300
300
300
300
300
300
300
400

[Mpumep o0603HavyeHUsa B crieundmnkaumm o6opynoBaHms -
[NpenBapUTENbHO TEPMON3ONNPOBAHHbBIM MEHONONNYPETAHOM KpaH LwapoBbir Dy 100 ¢
naTpyobKaMun U3 MoNU3TUIEHa NMOBbILLEHHOW TEPMOCTOMKOCTH TUnopasmepom 110/200,
onnHon 1500 MM 1 BbicoTOM 453 MM

Hct, MM

400
400
404
413
413
420
424
424
434
453
453
492
513

MW-kpaH Wwaposbin CMUTdaekc-M 100 110/200 TY BY 700360916.008-2015.
WM cokpalué&HHo: MN-Kpll CMutdnekc- 100 110/200 TY BY 700360916.008-2015.

Hmax, MM

3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
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L1

D1

dﬂ

Tunopasmep
PE-RT vactun

,,,,,,,
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Tunopasmep
PERT-uactmn

25/90
32/10
40/110
50/125
50/125
63/140
75/160
75/160
90/180
90/180
110/200
110/200
125/225
125/225
140/250
160/250

dl,mm

32
32
38
45
57
57
76
89
89
14
108
14
108
N4
133
159

Mpumep o603HaYeHUs B cneumdrKkaumy o6opyaoBaHms -

Tpyb6a-obonouka
D1 ,Mm

90
90
110
110
125
125
140
160
160
200
200
200
200
225
225
250

L,MM

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

L, MM
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

MpenBapUTENbHO TEPMOU3ONIMPOBAHHbIN KOHLIEBOW NMepexoq ¢ naTpyobkaMn N3 NosIM3TUIEHa NOBbLILLIEHHOW

TEPMOCTOMKOCTU TUNopasmMepom 50/125 1 U3 cTanbHOM TPYObl HOMUHAIbHBIM HAPYXHbIM
onameTtpoM 57 mm gnnHom 1000 MM B MNONITUNEHOBOM 0O0/I0UKE;

ITIN-KoHLEeBOWM Nepexom U3ompoBaHHbIn CMuTdiekc-MN50/125-57/125 (63x8,6) TY BY 700360916.008-2015

N cokpallé&HHo: M-KMN Cmutdnekc-MN 50/125-57/125 TY BY 700360916.008-2015.
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L1

D1

dﬂ

Tunopasmep
PE-RT vactun

,,,,,,,
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Tunopasmep
PERT-uacTtmn

25/90
32/110
40/110
50/125
50/125
63/140
75/160
75/160
90/180
90/180
110/200
110/200
125/225
125/225
140/250
160/250

dl,Mm

33,5
33,5
42,3
48
60
60
75,5
88,5
88,5
14
108
14
108
14
133
159

[MpuMep o603HaYeHUs B cneumdrKkaumm o60pyaoBaHns -

Tpyb6a-o6onoyka
D1,MM

90
90
110
110
125
125
140
160
160
200
200
200
200
200
225
250

L,MM

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

L’,MM
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

[MpenBapuTenbHO TEPMOU3ONIMPOBAHHbIN KOHLIEBOW Mepexon ¢ NnaTpybkKaMu 13 NonMaTUIEHa NOBbILLIEHHON

TEPMOCTOMKOCTU TUNopasmMepom 50/125 1 13 CTanbHOM OLMHKOBAHHOM TPY6bl
HOMMWHAasbHbIM HAPYXHbIM AnameTpoM 57 MM anrHom 1000 MM B MOIUITUNEHOBOM 060/10UKE;

IMN-KoHLEeBOM nepexon U3onmposaHHbi CMuTdneke-N OL50/125-57/125 TY BY 700360916.008-2015

WUnu cokpatl@HHo: MMU-KM Cmutdnekc-MN OLI50/125-57/125 TY BY 700360916.008-2015.



Yy CcMNT

L1

D1

dﬂ

Tunopasmep
PE-RT vactun

,,,,,,,

WWW.ZPT.BY

Tunopasmep
PERT-uacTtmn

25/90
32/10
40/110
50/125
50/125
63/140
75/160
75/160
90/180
90/180
110/200
110/200
125/225
125/225
140/250
160/250

dl,MM

32
32
38
45
57
57
76
89
89
14

108
14

108
14
133
159

[MpuMep o603HaYeHUs B cneumdrKkaumm o60pyaoBaHns -

Tpyba-obonouka
D1,MM

90
90
110
110
125
125
140
160
160
200
200
200
200
200
225
250

L,MM

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

L MM
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

[MpenBapuTenbHO TEPMOU3ONIMPOBAHHbIN KOHLIEBOW Mepexon ¢ NnaTpybkKaMu 13 NonMaTUIEHa NOBbILLIEHHON
TEPMOCTOMKOCTU TUNopasmMepomM 50/125 n 13 Tpybbl U3 HEPIXKABEIOLLEN CTaf HOMUHAIbHBIM HAaPYXHbIM

anameTpoM 57 MM anmHom 1000 MM B NOSIMSTUIIEHOBOM 0B0I0UKE;

IMN-KoHLEeBOM nepexon U3onmposaHHbi CMuTdneke-N HX 50/125-57/125 TY BY 700360916.008-2015

Wnn cokpaLléHHo: MMU-KMN CMutdnekc-MNM HX 50/125-57/125 TY BY 700360916.008-2015



Yy CcMNT

L1

D1

di] N e
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Tpyb6a-obonoyka

Lo
25/90 32 90 1000 150
32/110 32 110 1000 150
40/10 38 110 1000 150
50/125 45 125 1000 150
50/125 57 125 1000 150
63/140 57 140 1000 150
75/160 76 160 1000 150
75/160 89 160 1000 150
90/180 89 180 1000 150
90/180 14 180 1000 150

110/200 108 200 1000 150
110/200 14 200 1000 150
125/225 108 225 1000 150
125/225 14 225 1000 150
140/250 133 250 1000 150
160/250 159 250 1000 150

Mpumep o0603HaueHns B crneumdmrkaumm obopyaoBaHmNs -

MpenBapuUTenbHO TEPMOU30NINPOBAHHbBIN KOHLIEBOW Nepexon ¢ NaTpybkaMmn U3 NonaTuNeHa noBblLLEHHOM
TEPMOCTOMKOCTU TUNopasmMepoM 50/125 n Tpy6bl U3 CTaan HapPY>KHbIM OMaMeTPOM 57MM € MeTasInyeckom
3arnyLwkon nonaumm gnmHon 1000MM B MONMITUNEHOBOW 06o10ouKe 125MM.

MW KoHLEeBOW nepexon U3oanMpoBaHHbIM ¢ M3 CMutdneke-IN 50/125-57/125 TY BY 700360916.008-2015
Unn cokpatueHHo MM KM M3W Cmutdnekc-MN 50/125-57/125 TY BY 700360916.008-2015
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rMU-KOHLUEBOW NEPEXO HEN3OJIMPOBAHHbIA CMUT®NIEKC-N

Tunopasmep PE-RT yactu 25/90 32 1000

df == - 40/10 38 1000

50/125 57 1000

75/160 76 1000

90/180 89 1000

110/200 108 1000

125/225 108 1000

140/250 133 1000

MNpuMep 0603HavYeHns B crieumdukaumm obopyaoBaHmUs -

KoHLEeBOW nepexon HEN30MPOBAaHHbIN C NAaTPYOKOM 13 NOANSTUIEHA MOBbILLEHHOM TEPMOCTOMKOCTM TUnom 50
N U3 CTaIbHOMN TPYObl HOMUHAMIbHBIM HAPYXHbIM AnamMeTpom 57 MM animHom 1000 MM;
[MN-KoHLUEeBOM NepexoaHen3onnpoBaHHbIn CMUTdnekc-NM50-57 TY BY 700360916.008-2015
nnm cokpaléHHo: MNMn-KInH Cmutdnekc-rN50-57 TY BY 700360916.008-2015.

WWW.ZPT.BY 20



o cvmT

rMAU-KOHUEBOW NEPEXO HEN3OJIMPOBAHHbIN OLMHKOBAHHbIV CMUT®JIEKC-N

Tunopasmep PE-RT vactn

o[

WWW.ZPT.BY

25/90 SEE 1000

40/10 42,3 1000

50/125 60,0 1000

75/160 75,5 1000

90/180 88,5 1000

110/200 108 1000

125/225 108 1000

140/250 133 1000

MpurMep 0603HaYeHNs B cneumdrkaumnm o6opyaoBaHns -

KoHLeBOM Nepexop, HeNM30MPOBaHHbIN C NaTPYOKOM U3 NOMU3TUNEHA MOBbILLEHHOW TEPMOCTOMKOCTN TUNOM 50
1 U3 CTa/IbHON OLIMHKOBAHHOM TPYObl HOMUHANbHBIM HAPYXHbIM AnameTpoM 57 MM gnunHon 1000 MM;
[MN-KoHLEeBOM nepexon Hen3onmpoBaHHbIM OL, CMuTdhnekc-N50-57 TY BY 700360916.008-2015
nnun cokpalléHHo: MN-KMNH Cmutdnekc-N OL50-57 TY BY 700360916.008-2015.
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o cvmT

rMU-KOHUEBOW NEPEXO HEN3OJIMPOBAHHbIN HEP>XXABEIOLLUUA CMUT®JIEKC-N

Tunopasmep PE-RT vactn

o[

WWW.ZPT.BY

25/90 32 1000

40/110 38 1000

50/125 57 1000

75/160 76 1000

90/180 89 1000

110/200 108 1000

125/225 108 1000

140/250 133 1000

MpuMep 0603HauYeHNsa B cneumdmrkaumm o60pyaoBaHns -

KoHLLeBOM nepexon HENM30MPOBaHHbIN C NaTPYOKOM 13 NOMMITUIEHA MOBLILLEHHOW TEPMOCTOMKOCTIN TUNoM 50
N N3 TPYObl N3 HEPXKABEIOLLLEN CTaIM HOMUHAMbHbLIM HapPY>XXHbIM AnaMeTpoM 57 MM annHomn 1000 mMm;
MW-koHLeBoM Nepexon HensonupoBaHHbIn HXX CMutdnekc-MN 50-57 TY BY 700360916.008-2015

Unu cokpatléHHo: MN-KMH Cmutdnekc-N HX50-57 TY BY 700360916.008-2015.
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Yy CcMNT

0O1 J1eHTa TepMoycaxkKmBaemMas

02 [nacTnHa 3aMKoBas

03 JleHTa kKneeBas (agresms)

04 KoMmnnekT A (nonnosn) neHononmnmypeTaHa

05 KoMnnekT b (M3oumoHaT) neHononnypeTaHa
06 MpobKa NONMNITUNEHOBAA repMeTU3INPYoLLLAaA
o7 Mpobka NonnaTuneHaBasa opeHa)kHasd

[Mpu ncnonb3oBaHUK NepexodHbix MydT K3C-tdnekc-I1 cnegyeT BbiGUpaTb Mo
HanbOosbLLEMY TMNOPA3MeEPY COEANHAEMbIX TPYO.
MNpuMep: Ona nsonaummn coegmHerns CMUTOJIEKC-M tpy6bl @ 75/160
npumeHetcsa K3C-dnekc-M 76/160

WWW.ZPT.BY 23



Yy CcMNT

50 MM

D

WWW.ZPT.BY

Tun

32/110
40/110
50/125
63/140
75/160
90/180
110/200
125/225
140/250

160/250

D,MM

10

10

125

140
160
180
200
225
250

250

[MprMep 0603HaUYEHMA B cneundukaumm obopygoBaHus -
MaHxeTa cteHoBoro seoga CB-110

Di,MM

142

142

157

172

192

212

232

257

282

282
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Tun D,MM OnnHa mydTbl L, MM
32/110 110
40/110 110
50/125 125
63/140 140
75/160 160
600
90/180 180
110/200 200
125/225 225
140/250 250
160/250 250

NMprMep ycnoBHOro 0603HavyeHna MydThl, NnpeaHasHavyeHHon ansg naonauum MN-tpyosbl
C HAPY>XXHbIM OiAaMEeTPOM TPpYObl-060J10UKM 110 MM.
MT [ 110 TY BY 700360916.011-2016
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g cmnT

NMPOEKTHAA OOKYMEHTALMUA.

[MpoeKTbl TENIOBbLIX CeTen AO/KHbI OblTb
pa3pabdoTaHbl B COOTBETCTBUN C
nencteytowmmm THIA. MNpu NnpoekTupoBaHnu,
NpoKagke 1 MoHTa)xe TPyOOonpoBOAOB C
npuMmeHeHvem IMN-Tpy6 1 coeanHUTENbHbIX
neTanem K HUM pekKoMeHayeTcs
PYKOBOACTBOBATbLCA TPebOBaHNAMM
cnenyroumMx HOPMaTUBHbBIX JOKYMEHTOB:

PECNYBJIMKA BEJIAPYCb

- CHwuIM 3.05.03.-85 «TennoBble ceTn»

- TKIM-45-4.02-184-2009 TennoBble ceTu
6eckaHalbHOM MPOKIAAKU U3 NOSIMMEPHbIX
TPYO, NpenBapunTenbHO TEPMOMU30TNPOBAHHBIX
NeHononypeTaHoM B NMoOSINSTUITEHOBOW
oboniouke.

- TKIM 45-4.02-182-2009 «TensoBble CeTw.
CTpouTtenbHble HOPMbI MPOEKTUPOBAHUA»

- TKI 45-4.02-91-2009 «TennoBaa nsonauus
060pyaoBaHMA N TPYOOMNPOBOLOB.
CTpouTtenbHble HOPMbI MPOEKTUPOBAHUNA.»

- TKI 45-4.02-129-2009 «TennoBas naonauuma
obopynoBaHua 1 TpybonpoBoaoB. NpaBuna
pacueTa.»

- TKI 45-1.02-295-2014 «CTpouTenbCcTBO.
[MpoekTHas gokyMeHTauusa. CocTtaB v
coaepxaHue».

- TOCT 32415-2013 TpyObl HaNnopHble 13
TEPMOMNAacTOB U COeAUHUTENbHbIE AeTanu K

HUM 0119 CUCTEM BOOOCHAOXEHUSA 1 OTOMJIEHNS.

Ob6Lme TeXHUYECKne yCcroBua.

WWW.ZPT.BY

POCCUNCKAS ®EOEPALINA
- CHul1 3.05.03.-85 «TennoBble ceTu»
- Cl1124.13330.2012«TennoBble ceTu»

- CIN 41-107-2004 -«[MpoekTupoBaHue 1 MOHTa)x
NoA3eMHbIX TPYBOMNPOBOAOB ropayero
BOJOCHabXeHna n3 Tpy6 MN3-C ¢ TensioBon
n309umen N3 NneHonoanypeTaHa B
NONNITUIEHOBOM 060I0UYKE»

- CMN 61.13330 .2012 -«TennoBas n3onaums
obopynoBaHMAa 1 TPYOONPOBOgOBY

- TOCT 32415-2013 Tpybbl HanopHble U3
TEPMOMNAacTOB U COeAUNHUTESNbHbIE AeTann K HUM
019 CUCTEeM BOOOCHABKEHUNS 1 OTOMIEHUS.
Obwume TeXHUYeCKmne ycnoBus.

BblBOP OBOPYOOBAHUA U MATEPUANIOB

Bbi6op INMN - Tpy6, cCoeanHNTENBbHbIX
neTanien K HAM 1 CXeM NMPOoKNaaku cnenyet
NPOW3BOANTbL C Y4E€TOM 061aCTU MPUMEHEHUS
TPYy60oNpPoBOOOB,

TeMnepaTypbl N AaBeHUa TPAHCMNOPTUPYEMON
BOAbl, @ TaKXXe CpoKa Cy»XObl TPYOONPOBOAOB.

OCHOBHbIE MOJTOXXEHUSA

[Mpn NPOEeKTUPOBaHNN TEMOBbLIX CETEN C
6eckaHanbHoOM npoknagkon u3 Mn-Tpy6
KOMMEeHCcaLUms TeMrnepaTypHbIX PACLLUMPEHUN
TPy6ONpOBOAOB OCYLLECTBIAETCS 3a cUYeT
CaMOKOMMEeHcaLmMmM HarnopHoOM TpyObl.

[Mpun 6eckaHanbHOW NPOKJ/IaAKe TenNoBbIX
ceten n3 NMAN-Tpy6 yCTPOWMCTBO HEMOABUMMHbIX
onop He TpebyeTcs.

Bbinyck Bo3ayXxa 1 ApeHax< TenMoBbIX ceTen
BbINONHAOTCA cornacHo TKIM-45-40.02-182-

2009.

Mpwn 6eckaHanbHOM Npoknagke M-Tpy6bl
YKJ/1aOblBalOTCS Ha NecyaHoe OCHoBaHMe
BbICOTOWM He MeHee 150 MM c nocnenytoLLen
0O6CbINKOM MeckoM Ha BbIcOoTy 150 MM.

[Mpn npoknaagke B kaHanax M -Tpy6bl
YK/1aablBatOTCSA Ha necyaHoOe OCHOBAHME He
MeHee 200MM, C mocieaytoLLen 3acbInNKom
KaHana neckoM. CBepxy Npm HeoOXoANMOCTH
YK1aabiBalOTCS MAUTbI NEPEKPbITUS KaHana.

B MOMEHT UcCnbITaHMA TENNIOBbLIX CeTeln 13
MAN-Tpy6 cnegyeT NOMHUTbL, YTO BCS Tpacca
[O/MKHA ObITb NPUChINaHa NeckoMm 3a
MCKJIIOUEHNEM MECT CTbIKOBKK TpYO.

Ha BbicoTe 30 cM Hapg TpybonpoBogamMm
TensoceTn Npu 6GeckaHaabHOM NpokKiagke
npenycMaTpuBaeTcs ykiaaka
npenynpexaatLlen CUrHanbHOW NeHTbI.

MpoknagKky TenaoBbiX ceTel Npy Noa3eMHOM
rnepeceyeHU NPoe3noB Heo6XOAMMO
npenycMaTprBaTh B KaHanax Moo dyTadapax.

[MpakTnka ncnonb3oBanHusa NMN-Tpy©
rnokasana, YTo npw Nnepexone LOPOor OTKPbLITbIM
Ccnoco6oM npeanoyTeHmne cnegyeT oTaaBaTb
npoknagke B KaHanax. [1pn 3akpbITOM cnocobe
NPOM3BOACTBa pPaboT npoTtackmBaHue MNMN-Tpy6
criegyeT npegycMmaTpuBaTh B dyTaapax. Ecnm
npwv NCNONb30BaHUK MeToAa NOPU30OHTasIbHOIo
HanpaB/eHHOro BypeHnsa NPUMeHseTCs PyTNspP
13 BbICOKOMPOYHbIX MOSIMITUNEHOBbIX TPY6, TO
rmokme Tpybbl MOXHO YKaabliBaTb
HernocpencTseHHo Ha aHo M/3 dyThapa, TopLbl
hyTndapa 0oSHKHbI 6bITb TLLATENbHO 3a4enaHbl. B
cniy4yae npuMeHeHunsa ctanbHoro dytnapa M-
TpyO6bl LLenecoobpasHo yKNaabiBaTh B
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g cmnT

OOMOJSTHUTENbHbIN DYTAAP U3 NONUITUIEHOBBIX
TPYO HM3KOro AaBrieHUsA. KoHubl dyTaspa
OOJKHbI BbICTYMaTb 3@ CTaNbHOW PyTNAp Ha
pacctoaHme 0,5 M B 06€e CTOPOHHI.

Ecnn npoekTHOM opraHusauven éyneTt
MPUHATO peLUeHne, YTO NMPOTAaCKMBaHNE TMOKNX
Tpy6 OyneT oCyLleCTBAATbCS B CTaJIbHOM
dyTNape Ha LeHTPUPYIOLLKMX onopax, TO
crnenyeT MOMHUTb, YTO ANMHa dyThsapa He
OOJHKHA NpeBbIlaTh 12 M.

[Mpn NPOTUCKUBAHUN TMOKUX TPYO B
yTNspax 3anpeLlaeTca NPUMEHATb TaHYLLMe
ycunusa. Tpy6bl B hyTasp HEOOXOAMMO
npoTankMBaTh.

CoenuHeHue MAN-Tpy6 Mexny cobon u
acoHHbIMU OeTanaMy NPomn3BoanTb
NOCPEeACTBOM CBAPKU B CThIK.

OTBETBJIEHNA HA TPYBOMPOBOJAAX,

MEPEXOQAbI, OTBOAbI, 3ATNTYLUKHA
n3ondauumn.

[Mpwn Nnpoknagke TennoBbix ceten n3 NN -
TPy6 OTBETB/IEHNA BbIMOSHAKOTCSH
M30/IMPOBAHHBIMU TPOMHUKAMU YIrNOBbIMU 13
TEPMOCTOMKOro NoaNaTUIEHa.

[Mpun n3aMeHeHUn gnameTpa TPyOONpPOBOAOB
MPUMEHSIOTCS N30JIMPOBaHHbIE Nepexodbl 13
TePMOCTOMKOro NonnaTuneHa. Npu noBopoTax
Tpacchl cnenyeT UCNOSb30BaTh eCTECTBEHHbIN
n3rnd Tpyobbl (pagnyc rnba Tpybbl cocTaBnaeT
15 Hapy>XHbIX gMamMeTpa HanopHoOM TPyObLI).
[Mpr HEBO3MOXHOCTU obecneunTb paanyc rmba
- NPUMEHSAITCA U30NMPOBaHHbIE OTBOAbI U3
TEPMOCTOMKOro nonmatuneHa Ha 90 n 45
rpagycos.
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Bo3MOXXHO NpuMeHeHre aCoHHbIX
3/1EMEHTOB U3 CTaNu.

Mo TpeboBaHMo 3aka3ymka B [TN-Tpybax
MOeT ObITb YCTAHOBJIEHA CUCTEMA
onepaTuBHOrO AUCTAHLMOHHOIO KOHTPOMA.
3aBo[j M3roToBUTESb PEKOMEHAYEeT NPUMEHATb
COOK B 'MW TpybonpoBoaax.

Bo nsbe)xaHmne HaMokaHusa Topuos MIMYy-
M30NAUNN MPUMEHAOTCSH TOPLIEBbIE 3arflyLLKM
mnaonauumm (T3N).

Ona coegmnHenusa INMAN-Tpy6 Cmutdnekc-I1 c
Tpy6amMu Opyroro Tmna Ucnosib3yTcs
KOHLEeBble nepexonbl. KoHLeBble Nepexoabl
OblBatOT UN30ONIMPOBAHHbIE U HEN3OIMPOBAHHbIE.

KoHueBble nepexonbl n3onmpoBaHHble (KIMA)
MPVUMEHSAOTCA B Cllydae Npoxoda TenaocetTu B
Kamepax (0bblYHO OaHHble nepexonbl BbibnpatoT
C MeTan/IMYeCcKow 3arayLuKom n3onaumm co
CTOPOHbI CTaNIbHOro TPY60NPOBOAA), @ TaKXKe
npu coeanHeHun MAN-Tpy6 Cmutdnekc-I c
Tpy6amu gpyrmux tmnos B MNMY-nsonaumn.

[Ona MOHTa)a KOHLEBbIX NepexoaoB
M30JIMPOBaHHbIX, MNPV coegnHeHnn ¢ Tpybamuy B
Mry-mnsonauum, He0O6XOAMMO OBa KOMIMJIEKTa
3a4e/IKN CTblKa C TepMOMyMdTON: 0gnH

KoMnnekT - K3C-dnekc-I, BTOPOMN-KOMMNEKT
3apenkn ctbika K3C(T) ncnonblyertcs, B
3aBMCUMOCTM OT TUMNa npucoegmHsaemMom Tpyobl.

KoHueBble nepexoabl HemsonmpoBaHHblie (KIMH)
MPUMEHSIOTCSA NP BXOAE TEMNOCETU, KaK
npaBwo, B 30aHNA M MOHTUPYIOTCA BHYTPW
30aHUK, NMPU 3TOM HET HEOBXOAUMOCTU
MCMOJIb30BAHNSA KOMMEKTa 3a4e/IK/ CTbiKa U
TepMOMYMdTbl, HO 4OMNOJHUTENIBHO NMPVMeHAeTCA
TOopuUEeBasa 3arnyLika N3onaumm.

APMATYPA.

[Mpn NPOeKTNPOBaHNM TEMNOBbLIX CeTen 13
MWN-Tpy6 cnegyeT MOMHUTbL, YTO B KayecTBe
3anopHOM apMaTypPbl O/HKHbBI MCMOJTb30BaTbCS
pa3peLleHHble K MPUMEHeHMIo
[focnpoMHag30poM M MUHUCTEPCTBOM
APXUTEKTYPbI U CTpouTeNbCcTBa Pecnybnmkm
Benapychb LWapoBble KpaHbl FEPMETUYHOCTbLIO He
He knacca A cornacHo FOCT 9544,
npenBapuUTeNnbHO N30JIMPOBAHHbIE
MeHonoAnypeTaHOM B 3aBOACKUX YCITOBUSX.

Ona IMAN-Tpy6 npuMeHaTCa CTalbHble
LLIapoBble KpaHbl ¢ naTpybkamu ns MN-tpyo6,
npPVBapEeHHbIMW B 3aBOLCKNX YCIOBUSX.

YCTPOWCTBO TErNJIOBbIX Kamep aas
0BCNYXKNBAHUSA NPEOBAPUTENBHO
MN30/IMPOBAHHbIX LLAPOBbLIX KPAHOB He
TpebyeTca. YnpaBreHne WapoBbIMU KpaHaMu
cnegyeT OCYLLEeCTBAATb Yepes SIIOKN U
HeobcnyxumnBaemble konogubl d 200-300 MM,
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o cvmT

TABJIMLA 3ABUCUMOCTU MACCOBOIO PACXOAA TEMJIOHOCUTENS G, KI/HAC OT YAEJIbHbIX MOTEPb AABJIEHUS HA TPEHME R, NMa/M
N CKOPOCTU NMOTOKA TEMJIOHOCUTESA V, M/C

I R IR R
EEEaEEiansiEsg
O 036 O 259 1000 O 277 27 92 2000 0 346 32 49
____________
____________
0,145 1,06 0,336 54,42 1330 0,368 49,39 2600
____________
____________
0,253 33,87 0,414 82,44 1660 0,459 76,94 3200 0,553 83,16
____________
____________
0,362 69,1 140 0,492 116,25 1990 0,551 110,58 3800 0,657 17,27
____________
____________
0,471 116,81 1320 0,569 155,86 2320 0,642 150,29 4400 0,761 157,23
____________
____________

176,94 1500 0,647 201,27 2650 0,733 196,09 5000 0,865 203,04

0,689 249,52 1680 0,725 252,47 2980 0,825 247,97 5600 0,968 254,69

MHdopMaLmo ¢ oCTanbHbIMK TENI0MU3NYECKUMIN BEANYMHAMM, HEOOXOANUMBIMU AN pacyeTa CUCTEM TMOKMX TENION30INPOBAHHBLIX TPYO MOXHO MONYUYNTb Y MPOU3BOAUTENS.
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TABJIMLA 3ABUCMOCTU MACCOBOIO PACXOAA TEMNJIOHOCUTENS G, KI/YAC OT YAEJIbHbIX MOTEPb AABJIEHUS1 HA TPEHME R, NMa/m
N CKOPOCTU NMOTOKA TEMJIOHOCUTESA V, M/C

3000 0,368 29,62 5000 0,424 31,29 9000 0,513 35,66 12000 0,528 32,18

= T = == O ANC= ) =N O === = = = =
EECCIN 7 =) = =) =) oE O =) o I
3900 0,478 50,05 6500 0,551 52,87 1400 0,649 57,21 15600 0,686 54,38
REEZCOR [N === o0 T =) == == =) === = = =
RGO [NC==TI =) = === == =c- o IO I I=ocoll = =T
4800 0,588 75,82 8000 0,678 80,09 13800 0,786 83,83 19200 0,845 82,38
(NS0T (T2 === ) =0 7= =) = === === =<0 = ==
ECON [C==Z === = 7<) (== = 7720 e IO o= ==
5700 0,699 106,91 9500 0,806 112,94 16200 0,923 15,53 22800 1,003 116,17
[NEECEEI (7= ) o A=) =5 ) 7= === ) == 2o == ==
IESCO (772 = =TI [C=co N o= ) =770 7 IS === 2ol = =T
6600 0,809 143,34 1000 0,933 151,42 18600 1,059 152,3 26400 1,161 155,75
[EEECONN == == e ) =) T = T T T
____________

7500 0,919 185,1 12500 195,83 21000 1,196 194,13 30000 1,320 201,13

8400 1,029 232,19 14000 1187 245,27 23400 1,333 241,04 33600 1,478 252,29
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o cvmT

TABJIMLA 3ABUCMOCTU MACCOBOIO PACXOAA TEMNJIOHOCUTENS G, KI/YAC OT YAEJIbHbIX MOTEPb AABJIEHUS1 HA TPEHME R, NMa/m
N CKOPOCTU NMOTOKA TEMJIOHOCUTESA V, M/C

I R T R S
------ —

16000 0,562 31,71 24000 0,645 5,23

CEEEETN IC=<T N2 oo =
20500 0,720 52,06 30000 0,806 55,04
IZEee T == =l 0
=G I = = = =
25000 0,878 7742 36000 0,967 79,26
a0 s 6% 3000 lom A3
Ve = IS72 A ecocoll I =0
29500 1,036 107,8 42000 1,128 107,88
IR =T I I = N
=G IR == = = =
34000 1195 143,2 48000 1,289 140,91
==l =7 =T e = ==
| sOo0 | 10| eS| s000 | A7 %Sy
38500 1359 183,61 54000 1,450 178,34
NEECEON IR == = ==
@S0 | s ZB3e | s000 1SR 5%

43000 1,51 229,04 60000 1,612 220,17
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Y CMNT

beckaHabHas npok/aadka [lpoknadka 8 cywecmbyrwwem kaHase
0e3 Yyk/1adku NAUM Nepekpbimus

Cmumenexc-I1-mpyda /lerima CMumgnexc-l1-mpyoa Cmumgnekc-l1-mpyoda /leHma Cmumgnexc-l1-mpyoa
\\ CueHa/bHas // \\ CUZHG/BHGS //
M: =7 —\;\&: hE ﬂ: “ToT j e s ln0 npogune
e s e Ay S [pyHm
S

0

B Q

[lecok 2 =

L300 4D L1504 0/! 300 1[ Mecok

/lomok kaHasa

cywecmbyrowuu D150 O
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Y CMNT

[lpoknadka 6 npoekmupyemoM kaHase

[lpoknadka 6 cywecmbByrwwem kaHazse c

npoekmupyemMol N/AUMoU NepeKpsimus

Cmum®rekc-1-mpyda

Crmum®rexc-l1-mpyoa

Cmum®rexc-1-mpyda

Cmum@nexc-l1-mpyoda

[Tauma _nepekpsimus
KaHana

150

/lomok kaHana

WWW.ZPT.BY

L0 150 LD |
1 1 1

[Tauma _nepekpsimus
Kavana

150

l
I

[lecok
/lomok kaHasa

cywecmbyrwwuu

D 1150 L0 )

[lecok
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Y CMNT

[lpoknadka 8 ¢pymasapax

Pymasp uz 3/ cbapHsix mpyo bymasp uz [13-mpyd

@273x6 L=23,0m ﬂ ©200x3,2 L=24,0m

O T

Cmumgnexc-l1-mpyda | 137 1860 [ 737 | Cmumgnexc-I1-mpyda

llpoknadka 8 gymaapax c
ucno/b306aHueM yeHmpupyuwUX
NpoxodHbIX 0Nop

bymasp uz 3/cbapHsix mpyo
@273x7 L=12,0M

_ orl

orn STy N — - — - 4
9.0-710 ‘_ AR\ -+ %011
=2 e

RN~ -
= A

SNV T

PekomeHdyembie duamempsi [13 Crumpn

R R (R EE \T N7,

Cmumenekc 1 -mpyda

exc [1 -mpyoa

oymasapob das CMUTP/EKC-mpyd

WWW.ZPT.BY

Tun LAuamemp 113
CMUTS/IEKC -T-mpyd pymaspa lpumedarue:

327110 160 1. B cayqae npumereHus cmassHoco @¢ymaspa [[IM-mpydsr yesecoodpasHo
yknadeilBams 6 donosHume/bHOU GymAsp U3 NOAUIMUAEHOBbIx mpyd HU3K020

407110 160 dabnenus. KoHusl @ymaspa doaxHsl Beicmynams 3a cma/bHoU @ymAasp Ha

50/125 paccmosiHuu 0,5M 8 ode cmopoHs.

63/140 200 2. [lpu npoknadke eudkux mpyd  CmMum®rekc-[1 6 cmasbHoM

75/160 200 pymaspe Ha UeHMpPUpYHWUX onopax, c/edyem NOMHUML, 4mo GAUHA ¢ymAspa

90,180 250 He  dosnxHa  npebeiwams  12M.  [lpuy  npomaskuBanuu  eudkux  mpyd

1107200 250 CMum®rnekc-1 6 @ymaspax 3anpewaemcss NPUMEHSMb MSAHYWUE YCUAUS.
Tpyosr 8 ¢ymasp Heodoxodumo npoma/kubame.

125/250 375 3. llpu nepexode dopoz OMKPbIMbIM cnocodom Haubonee

160/250 onmuMabHeIM BapuaHmom S645emcs KaHa/bHas NpokAadka

33
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Yzen B6xoda mensocemu 8 3darue(B mensobyrw

kamepy, cOpocHol ko/odey)

Topyebas 3aenywka

u3onayquu

(BapHou wob

CmasbHas mpyda

(BapHou wob

Koruebou nepexod Heu30/upoBarHsILf

[T-KTIH

CmeHa . @
YnnomHeHue u3z wHypa “Busomepm

N

N\ /Cma/leaﬂ 2u/b3a

'AVAVAY/4
™"\ "\"\ "\ N\ \N\V7
i _ _Z QEL_ _
JaVA VA
NN\
"AVAVAV/
_\L_ _ _
JaVAVY AN

VN N\ Crmum®rexc 1-mpyda

YnnomreHue u3 wHypa “Busomepm”
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Y CMNT

llpumep cmsikoBku mennocemu u3 [[IM-mpyod
on ¢ mensocembr U3 [IM-mpyd

’

[TIM-mpyda

KoHuebBou nepexod u30/1UpoBarHsIu
[TM-KIH

Lnurbl naeqy DSz, DS’ dosxHel Obimb docmamoYHsl G/s

komMneHcayuu mensobozo yd/IUHEHUH Al

K3C-gpnexc-I1

WWW.ZPT.BY

0s

KoHuebou nepexod u30/1upoBarHsIl V
[T -KIiv

Anunbl naeya DS dosxHel dbimb docmamoyHo d/si
koMneHcayuu mennoBozo ydaurerus Al
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Y CMNT

[lpumep cmbikobku mensaocemu u3 [TIM -mpyd
¢ mensocemsr U3 [IM-mpyd

1_
e Y

[IM-mpouHuk ombBembaeHus

K3C
¢ mepMomMy@mou

=

Koruebou nepexod uzo/upoBarHsi

TT
|
|
|
[T -KI <§\ K3C ¢ mepmoycaxubaemou
‘ T Mygmou
£

|
N e = mis S }

'k AN L i -
['11-mpysa i e A T = [lpumep coeduHeHus [TIM-mpouHuka

e g7 ombBembBneHus clTIM-nepexodom

il f

I I I I [T -mpyoa

£ 5

On DOn

K3C-pnexc-I1
c mepMoMygmou

PV

K3C-gpnexc-I1
c mepMoMy@mou

TAAAAAAAAAAAA,

['TIH-mpyda

[N -TpouHuk omBembBreHus,

u3 MM -mpyd
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Y CMNT

Yzesn Beixoda Ha HadzemHyrw npoknadky Cmum®rexc-I1 mpydsi(c

Tpyda 8 [1[1Y-uzonayuu B
ucno/b3oBaruem [TIM-omBoda) ¢ nepexodom Ha mpydy B ouuf,iogaHHaU G
[I[1Y -u3onsyuu 6 oyuHkoBaHHOU mpyde-000/104Ke K3C ¢ mygmod us

oyuHkoBaHHOU cmanu
IV B W W W W =
ARt S NRRNRELERRE

L v
K3C ¢ mygpmou u3 2 :[6ap/-/oe coeduHeHue

oyuHkoBaHHOU cmanu

i

(BapHoe coeduHeHue

— HIR

KorueBou nepexod uzo/upobBarHsid

TN -KIM
S
S L
5 { Komnsnekm 3adesku cmelika ¢ mepMoMy@mou
) dns Cmumgnexc 1 - mpydsi(cBapka Bcmeik)
Komnnekm 3ade/ku cmsika ¢ mepMoMy@mol
dns Cmumepnexc 1 - mpydsi(cBapaka Bcmsik) ‘ (Baproe coeduHeHue
I J// ) / [lpedBapumensHo mepMou3onupobarHel neHonosuypemaHom omBod
{ ————— // ¢ yesnom noBopoma 90° u3 mepMocmouKkoeo NOAU3IMU/AEHA
_____ ]iT T = 8 nosusmuneHoBol odonodke

\( BapHoe coeduHerue

Crmumenexc [1-mpydi
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Y CMNT

Yszesn Bbixoda Ha HadseMHYw Npok/adKky Tpyda 8 M1Y-uzonsyuu 6
0yUHK0BaHHOU mpyoe-000/104KkeE
Crum®nexc-I1 mpydsi(memodom zuda) c nepexodor K3C ¢ mudmod us
Ha mpyoy 6 [l[1Y-uzonayuu 6 oyuHkoBaHHOU ouunkoBanrod cmanu

mpyode-o0d0/04Kke -

T

K3C ¢ mygmou u3

4 (BapHoe coeduHeHue
oyuHkoBaHHoU cman Hﬂ

(BapHoe coeduHeHue

KoHueBou nepexod u30/1upoBarHsIU
[T -KIn

Komnaekm 3adenku cmsika € mepMoMYy@mou
ans Cmumgrekc 1 - mpydsi(cBapka Bcmsik)

(Baproe coeduHeHue

AAAAAAAAAAA

A AAAAAAAAAAAA
-V

DOn
Dn
L
=]
\ A

Cmumgnekc [1-mpyd

WWW.ZPT.BY



Y CMNT

Yzen Bwixoda Ha HadzemHyw npokaadky CMum®rexc-I1 mpydsi(c
ucno/s308aruem I -omBoda) ¢ nepexodom Ha mpydy ¢ nodBecHou
(mpaduyuorHou) usonayued B oyuHkoBaHHOU mpyde-000/04Ke

Tpyda c nodBecHou uzo/nsyeu B

oyuHkoBaHHoU mpyde-000/104Ke N

——L\—"———f:&—- AN N A\___/ A?"_ ~
— I\ _T_l %::3 Ay
§<:H/‘#—“¥—7——“—*"L—"ArﬂL“—Eijr——' . f"——v%———é:B
(BapHoe coeduHeHue // / )/\/ ~
)

Tl

]

Komnaekm 3ade/ku cmsika € mepMOMYy@mou

~
KorueBou nepexod Heu3o/upoBarHsIl
[TIM-KITH

\Topue&aﬁ 3a2/ywka

u3onaquu

dna Cmumgnekc 1 - mpydsi(cBapka Bcmeik)

1000

““““““““““““““

VVVVVVVV VWY

noBopoma 90° uz mepmocmolko2o noausmusieHa B8 nosusmuneHoBou o0o/04ke

7777%7%_J
N\

j//) [lpedBapumesibHo mepmMou3oiupobarHell neHonosuypemarom omBod ¢ ya/ioM
/

/

-

Cmumenexc [1-mpy

““““““““““““““

VW W WV

\( B6apHoe coeduHeHue

WWW.ZPT.BY
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Y CMNT

Ys3esn Bvixoda Ha Hads3emHyw npoknadky Cmum®Prexc-I1

mpydsi(Memodom euda) ¢ nepexodom Ha mpydy ¢ nodbecHou

(mpaduyuorHot) uzonayued 8 oyurHkoBarHHoU mpyde-000/104Ke

WWW.ZPT.BY

(BapHoe coeduHeHue

Tpyda ¢ nodbecHou uzonsyeu 8

oyuHkoBaHHOU mpyde-000/104Ke R

~ r ~ ~, ~ ~,
g ey ke e, vy 1—#:3
ot T~ -

_ ~
)/\

KoHuebou nepexod Heu30/UpoBaHHbIU
[T -KIH

On

Cmumaepnexc [1-mpyd

Topyebas 3aenywka
u30/1a4uU
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Y CMNT

b-b

no_npoekmy

(BapHoe Kupnuy

coeduHeHue Kauan KPO-100/35
no nNpoekm Topuebas 3aenywka
| U30/194UU Cma/bHas 2u/b3a

no_npoekmy

;;;;;;;;;;;;;

CMum@rexc [1-mpyoda

YnnomHeHue u3 wHypa “Busomepm”

Marxxema cmeroBozo B6oda

AHMUKOPPO3UOHHOE NOKPLIMUE-JUMYMONepAUm
Kpogpmoymaza
bpuzon 2 cnos no dumyMHoOU MAcmuke

KoHuebou nepexod Heu3so/upoBarHsil
[TM-KIH

[lodBecHasa uzonayus,

Ysen npumeikarus [111Y v dumymonepsumHou u30/194UU

KoruebBou nepexod Heu3o/upoBarHsIl [lodBecHas uzonsyus
[TH-KITH (BapHoe Cma/bHas 2unb3a
o0eduHeHue,
TopuebBas 3az/ywka CmansHas mpyda cyy.
WELYEIT, \ / = -
oumyMonepAUMHoOU U30/34uel
l I/\ /] 1]

Cmumgnekc [1 -mpyda

,,,,,,,,,,,,,,,,,,,, F}\-,f} v iy AN 4

- A S NN A
Cmumgnekc [1 -mpyda ﬁ
5 \ 1 Ts
Ma+xema cmeHoBozo B86oda \Topueﬁaﬂ CMmeHKka U3 lemase npumsikanus u3o/ayuY U3
kupnu4a KPO-100735 oumymonepsauma « [11Y-usonayuu
(BapHoe
coeduHeHue
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WWW.ZPT.BY

A-A
no_npoekmy

YnsnomrHeHue u3 wrypa “Busomepm”
[lodbecHas u3zonsyus Om6od
cma/ibHou
(Baproe
Topuebas 3aenywka Coe0UHeRU / / ] CmasbHas au/b3a
30784 0U 1
NN e i i vy 4
no npoekmy HH 2 ¥
_r AT \3.\ m\«

no npoekm{ fEE\:E fffffffff e B 2

CMum®rexc [1-mpyda

no_npoekmy

no_npoekmy

Eo npoekmy

L YnnomHeHue u3 wHypa “Bunomepm”

Manxema cmeHoBozo 686oda

Kupnu4

KoruyeBou nepexod Heu30/1upoBaHHsIU
[T -KITH

[lodBecHas u3zonsyus

AHMUKOPPO3UOHHOE NOKpPbIMUE-SUmyMonpeaum

Kpogpmdymaza

bpuzon 2 cnosi no dumymHoUu Macmuke

Topyebas 3aznywka
u30/184uU

Yzesn npumsikarus 1Y u dumymonepiumHold uzonsyuu( Yepes dBa omBoda)

(BapHoe KorueBod nepexod Heuzo/upoBaHHsI

[oeduﬁe/-/u% A TTIM-KITH CmasbHas auis3a
\
[\

CmasbHas mpyda cyw.

Manxema cmeHoBozo 66oda

Cvumgnexc 1 -mpyda

oumymonep/AumMHoOU U30A8yueu

> T -
T Crmumenexc [1 -mpyda i Ly

A

(BapHoe //

coeduHeHue

T

flema/b NPUMbIKAHUS U30/SYUU U3
oumymonepsruma « [lM1Y-u3onayuu

TopuyebBas cmeHka u3
kupnu4ya KPO-100/35
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[lpumeyaHue:

[T -mpouruku npsimeie CMum®nexc-I1 uzeomabauBarwmes ¢ nepexodoM Ha CMA/bHOE COEGUHEHUE Ha
omBembseHuu u ¢ mopyebol 3az/ywkod U30/AAYUU.

WWW.ZPT.BY
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T1-I'1in 63/140

T2-I1N 63/140

Yzen

6binycka Bozdyxa

4 | [lpusmok
i [ e

BIEOE

<
pr— — ~
vvvvvvvvvvvvvv AN = T T s B S
— g C) ELIHA—1 1 wn
vvvvvvvvvvvvvv I AT ~
e a8 =

A\

= /i & F
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Cneyugpukayus
Ysen Bbinycka Bo3dyxa
[lo3. 0do3HayeHue HaumeHobaHue Koa. | Macca ed. llpumed.
wm. K2

1 | 63/140-32/110 [T -mpouHuk npsmMol 2

2 | Ysen coedurenus MM-mpyd (CBapkou Bcmsik):

2.1 |K3C -prekc-I1 63/140 Komnsiekm 3ade/ku cmbika ¢ 4

(T)-140 mepMoMy@mod 4
3 T31-32/110 Topuebas 3aenywka u30ASYUU 2
4 Kp-25 KpaH wapoBod nod npubapky 2
Konodey dns oocnyxubBarus mpouHukob Bo3duurHuKxob

5 | 61016.1-1 66in.1.98 bnok ®bC 12x4x6 2

6 | 390071-14 6.1 Kosbuo cmeHoBoe KC 15.6 1

7 3900.1-14 8.1 llnuma nepekpsimus 1115 1

8 | 39001-14 8.1 Kossyo onopHoe KO 6 1

9 | roct 3634-89 Mok qyeyHHsIl “C”

CThb 1160-99

Kupnuy KPO-100/35

bemon (25/30
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B-B

[a306biU kKoBep

no npoekmy

[lecok

no npoekmy

N

[lecok

/]
no npoekmy

Y3en 6xoda m/c 6

(K

/#1000

no npoekmy

A/

cOpocHou Ko/sodey

WWW.ZPT.BY
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Ysen fpeHaxa 3500 |

[a306biu kobBep

5
2 7000
511 3 6 ;
S
S
SR —T0r =1 o=
| B
::?—Lﬂ:)::;_zi _
S
2]

T1-r1ns50/125

Ysen 6xoda m/c 6
cOpocHou Kko/odey

WWW.ZPT.BY
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Cneyugukayus
Ysen dpeHaxa

[lo3. 0do3HaveHue HaumerobBaHue Kon. | Macca ed lpumey.
wm. K2
1 150/125-32/110 ['TIW -mpouHuk yznobou 2
2 | 327110 [N -kpaH wapobol
3 |32/110 [T -mpyda CMum®nexc-I1 [=1m 2
4 | Y3en coedunenrus [TM-mpyd cBapkod Bcmbik:
4.1 |\K3C -gpnexc-I1 50/125 Komnnekm 3adesku cmsika 4
(T)-125 mepMoMy@mou 4
5 | Y3en coedurerus [TIM-mpyod:
5.1 |\K3C -¢rexc-1132/110 Komnnekm 3adesiku cmsika ¢ 4
(T)-110 mepMoMypmou 4
6 | T3n-32/110 Topuebas 3aenywka u3o0aayuU 2
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Konodey dns
oocnyxubaHus

J a no_nNpoekmy
—\ pMamypsl
-

no npoekmy

Tho npoemy ~ F3€/1 1

150

125 ] 125
Kosodey dns

odcnyxubarus
apmamypsl
T1-ITIM 40/110

150

170 L1/ ) 110

1

T2-ITn 40/110

ﬂT 3

<\

12-I1n 507125

4[.’7 Tﬂ

T1-I'TN 50/125

WWW.ZPT.BY
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Cneyugukayus
Ysen 1
[lo3. 0do3HayeHue HaumeroBaHue Koa. HMacca ed [pumed.
wm. K2

1 |50/125-40/110 [T -TpodHuk yznobou 2
2 407110 [TW-kpaH wapobou 2

3 | Y3en coedurerus [T mpyd cbapkou Bcmbik
3.1 K3C-pnekc-I1 40/110 Komnnekm 3adesku cmsika c 4
(T)-110 mepMomMy@mol 4

4 |Y3en coedurerus [T mpyd cBapkou Bcmsix
4.1 K3C-gpnekc-I1 50/125 Komnnekm 3ade/iku cmeika C 4
(T)-125 mepMoMy@mod 4

Kosnodey dns odcayxubarus apmamypsl

5 rocT 3634-89 /lok 4yayHHeid muna “C” 2
6 3.900.1-14 8.1 Kosbyo onopHoe KO 6 4
7 3.900.1-14 6.1 Kosbyo cmeHoBoe KC7.3 1
8 3.006.1-2.87.6-20 baska b2 2
9 b51.016.1-1 Bsin.1.98 bnok ®6C 12.4.6 4

CT6 1160-99

Kupnuy KPO-100/35

bemon C 16720, F100, W4

WWW.ZPT.BY
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Kosodey dns
odcayxubarus

apmamypsl Nno_npoekmy

Yzen 2
no npoekmy - 150
125 125
Vomsden B T2-ITn 507125 T1-I[M 507125
- nfo npoekmy odcyxubarus 337
apmamyps! ~
TI1-ITM 40/110 L
S | 4
S| /‘?-\R 4.1
2 — =T e i e ) ”
= — —ly |
=
S
T2-ITIM 40/110, 4
3 = :
£ 3.1 2 | TE

>i

3

3.1

T2-ITIM 40/110 T1-ITIM 40/110
110 110
150

WWW.ZPT.BY
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Cneyugukayus Ysen 2

lo3. 0do3HayeHue HaumeroBaHue e vialsee 2o lpumev.
wm. K2
1 |50/125-40/110 [N -TpouHuk yenobou 2
2 |40/110 [T -kpaH wapobou 2
3 |Y3en coedurenusi [TIW mpyd cBapkou Bemsik]
3.1 K3C-gpnexc-I1 40/110 Komnsaekm 3ade/ku cmsika ¢ 6
(T)-110 mepMoMy@mou 6
4 |Y3en coedurerus MM mpyd cbapkod Bcmsik| 4
4.1 K3C-gnexc-I1 50/125 Komnnekm 3adesku cmsika ¢ 4
(T)-125 mepMoMy@mol 4
5 50/125-40/110 [T -Tepexod 2
Kosnodey dns odcayxubaHusa apmamyps

6 FoCT 3634-89 /oK YyeyHHsll muna “C” 2
7 3.900.1-14 6.1 Kosbuyo onopHoe KO 6 4
8 3.900.1-14 6.1 Kosbyo cmexobBoe KC7.3 1
9 | 3006.1-2.87.6-20 baska 62 2
10 | 61.016.1-1 66in.1.98 bnok ®6C 12.4.6 4

CTh 1160-99

Kupnu4 KPO-100/35

bemon C 16720, F100, W4
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Yemarobka [M-kpana wapoBoeo co cmaHdapmHsiM

wmokoM B cma/sbHoM koBepe npu kaHa/bHoU npok/iadke Kodep. 0ouud 6ug

NS

12 13
1
S
LA gizs
bemoHHas nodywka 9325 =
3 |
~,
S
NN
~ ‘ ~
4
[N-kpan wapobol 9420
3 897 L
1 1
Cneyugpukayus 371emeHmob
K Macca
llo3. 0do3HaqeHue HaumerobaHue Y| =@ pumey.
wm
K2
1 cepusi 5.905-15 KoBep cmasbHol 1
1.1 Kopnyc 1
2.1 [oCcT 10704-91 Tpyda $325x6, l=h 7
2.2 ®narey T 436
2.3 Konbyo 1 0,83
24 KocsiHka 1 0,40
1.2 Kpsiwka 1 6,90
1.3 rocT 7798-70° boam M12x70 1 0,075
1.4 rocr 5915-70 ladka M12 2 0,025 0,05
3 08cadnas mpyda MBA $225 1
L=560
4 Mams! KOMNeHcayUuoHHbIe 1
4 70x560x4 0mm

WWW.ZPT.BY

Kopnyc Kpsiwka 22 [lodywka nod koBep
23 24 173 31 ) o
N 0 (S
21 " =4
g N
22 9325
= 28
o)
[OCT5264-80°-1- 6 17
9420
R6
R120
@285
Bedomocmb pacxoda cmasu Ha 0emoHHYw NOGYwKYy
HaumeroBarue apmamypsi (Bodka [lokazamenu
o | L ||| e || albBee LBec Bec
e Jowus I I T A Y ke [PHamIcem NZM
K2 X
31 %) 6 (985 | 2 |197 | 6 | 746|166 | 180 612630
32 %) 6 lwego| 1 |169 | 4 |140 |0
33 (%) 6 |1900 | 2 |380| Hmozo 1,80 |bemor kn.C16/20
Apmamypa kn.S24
24 we 150 Js 4 | 350 | 4 | 140 roct 5781-82
Bsicoma| Bec Bec
kopnyca| kopnyca, | kobepa,
h ™M K2 K2
06 3391 | 40,9
080 | 4335 | 5038
090 | 4807 | 5510
12 6223 | 69,26
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YemarHobka [M-kpaHa wapobozo B cmasbHoM koBepe

KoBep. Odwuu Bud

SO A
| F Ny —
Li
! L g5 N4S
bemonHas nodywka 9325 =
c 0294
S
S
Ommemka S
no npogu ‘ BN
E \_/Tecok
4
[M-kpaH wapobol
L 1050 |
1 1
Cneyugpukayus 3/1eMeHmob
P Macca
[Tos. 0do3Ha4eHue HaumernoBarue 071 a5, lIpumed.
wm K2
1 cepusi 5.905-15 Kobep cmassHod 1
1.1 Kopnyc 1
2.1 rocr 10704-91 Tpyda ©325x6, l=h 1
22 Praney 1 436
2.3 Konsuo 1 0,83
2.4 KocsiHka 1 0,40
Kpsiwka 1 6,90
1.2 boam M12x 70 1 0,075
1.3 rocrT 7798-70° Tadka M12 2 | 0025 o005
1.4 rocT 5915-70 08cadnas mpyda BA $225 1
3 L=300
4 Mamsi KOMNeHcayu/1HHele 1
4 70x300x40MM
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Kopnyc Kpsiwka llodywka nod kobep
230y 24 l73 2 32
0 < 2_&_,12 a3 9440
21 [N ‘Ew9 D
~ 5 34
220 9B2
.
== % 3.1/ 9230
[0CT5264-80°-1- =6 '4" 17 ). ¢670_$;
i it 9427
3.1
R84 32
9294
33
Bedomocmb pacxoda cma/u Ha OemoHHYW Nodywky
HaumerobBarue apmamyps (Bodka lMokazamenu
[os. Jekuz 4 L 2 nL 4 nl a beci[Rbec I?EE
M | M | wm | M| oM | oM ke [P pa
K2 K2
37 (%) 6 |95 | 2 |197 | 6 | 746|166 | 180 612
32 (%) 6 |90 | 1 |169 | 4 |140 [0m
33 Q 6 |m00)| 2 |380]| Hmozo 1,80 |bemon kn.C16/20
Apmamypa kn.5240)
3.4 Qo150 ’j‘a 4 1350 4 | 140 rOCT 5781-82
Beicoma | Bec Bec
kopnyca | kopnyca, | kobepa,
h ™M Ke ke
06 3391 | 40,94
060 | 4335 | 5038
090 | 4807 | 5510
12 6223 | 6926
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CBapka B CTbIK

N

Mygbra repmoycaxusaemas JleHTa TepmoycaxvBaemasi
lnactvHa 3amkoBasi

JleHTa kneesas

(agresus)

F
—
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Mygpra Tepmoycaxmaemasi

JleHTa TepmoycaxmBaemas

Mygbra anektpocsapHas

[lnacrmHa 3amkoBas

JleHTa KrieeBas
(agresus)
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FAPAHTUN U3FOTOBUTENA

[[@paHTUMHbBIN CPOK XpaHeHunsa - 3 roga co OHA
M3roToBneHmnsa Tpy6. MapaHTUMHBLIN CPOK aKCNya-
Tauum - 5 et co gHA BBOAA B aKCnyaTaumto
Tpyb6onporoaa. PacueTHbIM CPOK Cy»KObl
Tennomnsonaumm Tpye CMUTOJTIEKC-IT -

He MeHee 25 neT oNg CUCTEM rops4yero BOAOCHa-
OXKEHUNS N CUCTEM OTOMJEHUS, He MeHee 50 neTt ons
CUCTEM XOJIOAHOIo BOOOCHAOXKEHUS.

[apaHTUM N3roTOBUTENS OENCTBYHIOT UCKOUYN-
TeNbHO NPU YCNOBUM COBMIOAEHUA NPaBU
TPAHCMOPTUPOBKMU, XPAaHEHUS, MOHTa)x<a U1
akcnnyaTtaumm Tpy6 CMUTOJIEKC-T.

XPAHEHUE

Tpy6bl (hacoHHble n3penma) CMUTOIIEKC- T
OOMKHbBI XPaHUTLCS Ha CreumanbHO OTBEAEHHbIX
OTKPbITbIX MOLWAaAKaX, B MOMELLEHNAX, Nof,
HaBecamun. [1oBEPXHOCTH, Ha KOTOPbLIX NpedycMma-
TPMBAETCH CKNagMpoBaHue, OOXKHbI OblTb 6€e3
BbICTYMNOB M HEPOBHOCTEN BO n3bexkaHne
noBpexageHus Tpyo. YcnoBua xpaHeHnsa no FTOCT
15150 (pa3pen 10) B ycnoBuax 5 (OXK4-HaBechl B
MUKPOKJIMMATUYECKMNX PaMOHax C YMEPEHHbIM U1
XONOOHbIM KITMMaTOM).

[JonyckaeTca xpaHeHue B ycnoBuax 8 (OXK3 -
OTKPbITble MNOLLAAKN B MAaKPOKIMMATUUYECKUX
panoHax C YMepPeHHbIM 1 XONTOAHbIM KITMMAaTOM)
CPOKOM He 6onee 1 roga, BKAOYas CPOK XpaHeHUs
Y N3rotoButena. XpaHeHue Tpyb B ByxTax
OCYLLLECTBNSAETCS Ha OEPEBAHHbIX NIEXHSAX B
rOPU30HTANIbHOM UM B BEPTUKASIBHOM MOSIOXKEHUN.
[Mpn XpaHEHNN B FOPU3OHTASIbBHOM MOOXKEHUN
[onyckaeTcsa yknaabiBaTb OyXThl APYF Ha Apyra npw
obLlen BbicoTe WTabena He 6osee 2X METPOB.
Tpy6bl Ha 6apabaHax XPaHATCA B BEPTUKANIbHOM
nonoxeHun. Tpybbl B OTpeskax no

10-12 M XpaHATCA Ha OEPEBAHHbIX TEXHAX,
PacnoIOXKEHHbIX C MHTEpPBasioM He 6onee 1M C
nprMeHeHneM BOKOBbIX YMOPOB, NpPefoTBpa-
LLLAOLWLKMX UX pacKkaTbiBaHWe. BbicoTa wiTabens He
6onee 2 M. lNpn NepeBo3Ke U XpPaHEeHUM TopLbl TPYO
OO/MKHbI OblTb 3aKPbITbl 3arfyLLKaMM 3aBOACKOro
M3roTOBNEHUS MW NOJIMMEPHOM MIEHKOM C
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burkcaumem KNemkKom NeHTOM UM CKOTYEM.

[Mpn XpaHeHUn Ha OTKPbITbIX NOLWaakax 6onee 2-x
Henenb TPyObl AOSHKHbI O6bITb YKPbITbl OT COJTHEYHbIX
Nyyen HaBecaMu, PYJIOHHbIM MaTepUanoM Unm
OPYrMMU cpeacTBamMm 3aLllmThbl.

KomMnnekTbl 3agenku ctbikoB (K3C) n gpyrue
MaTepuanbl OOJHKHbI XPaHUTbCA B MOMELLEHUAX C
CcobMoaEHMEM YCNOBUM XPAHEHUS, YKa3aHHbIX B
COMPOBOAUTENIbHON OOKYMeHTauuu (Ha yrnakoBKke).
TPAHCNMOPTUPOBKA

MNepeBo3ka Tpy6 CMUTDJIEKC-TT MmoxeT
OCYLLECTBNATLCSA Mt0ObIM BUAOM TPaHCMNopTa B
COOTBETCTBME C MpaBuiamMm NepeBoO3Kn rpy3os,
obecneyrBaroLLIMMN UX COXPAHHOCTb. [1pn 3TOM
OO/MKHbI ObITb NPEANPUHATLI BCE MepbI
npenoTBpaLlatoLLme NoBpexaeHne oboN0uKN,
TEenIon3oNaunm 1 BHyTPeHHeN TpyObl 13
TEPMOCTOMKOro MOAU3TUIEHA.

Tpy6bl AO/MKHbI ObITb HAOEXHO 3aKpeneHbl B
TPAHCMOPTHOM CpencTBe.

[Mpu TeMnepaType OKPYy»XKatoLLen cpeabl HUXXe MUHYC
15 °C nepeBO3Ka M NOrpPy304HO- Pa3rpy3oyHble
pPaboThbl 3anpeLlatoTCcs.

Tpy©6bl 3anpelltaeTca cbpacbiBaTb,

CKaTbIBaTb, MepeMeLLaTb BOJIOKOM, NoABeLUVBaTb Ha
MeTanIM4yecKnx Tpocax mnm uensax. MNpun norpyske mn
pa3rpy3ke Heo6XOAMMO UCMONb30BaTb MArkKMe
MnoNoTeHUa 1 CTPOMbI.

MOHTAX

[Mpouecc MOHTa)ka TpybonpoBoda 13 Tpyo
CMUTOJIEKC-IT BkNtOYaEeT creayoLlme OCHOBHble
3Tanbl:

- MOAPOOHbLIN MHCTPYKTaXK BCeX PAaBOTHMKOB,
Ha3HayeHMe OTBETCTBEHHbIX 3@ OTAE IbHble
onepaunmn, MHCTPYKTaXK O Mepax 6e30MnacHOCTM npu
MOHTa)e 1 Tenaon3onaunm Tpyo;

- OpraH13saumsa MecT BPEMEeHHOro XpaHeHus Bcen
HOMEHKaTypPbl M34eNnn B COOTBETCTBME C
npasuiamu;

- gocTaBka Tpy6, (aCcoOHHbIX N3oennm, 3anopHOMm
apMaTtypbl U T. O. HA OOBHEKT CTPOUTENbCTBA;
npoBeaeHne BXOAHOIO KOHTPOJS BCEX COCTaBHbIX
yacTten TpybonpoBoaa;

- OpraHuM3aunsa MecT BPEMEHHOIO XpaHeHna BCen
HOMEHKaTypPbl U3AEeNINN B COOTBETCTBUE C
npasunamu;

- BbIMOJSIHEHWE 3eMNISIHbIX PAaboT. [logroToBKa
TPaHLLEen K MOHTa)Ky TPpyO C MpUeMKOoM No akTy Ha
CKpbITble paboThbl;

- NnpenBapuTesnbHOE MaHUPOBaHKE MeponpPUATUM
no yknagke t1py6 CMUTOJIEKC-TI. NMpaBunbHasa
paccTaHoOBKa pabounx U UX MHCTPYKTaXK;

- pa3moTka Tpyo CMUTOJIEKC-I n yknagka nx B
TpaHLelo. B morogHbliX yCNOBUAX NPK TeMnepaType
oKpyatoLlen cpeabl + 5°C 1 HMXe TpyObl B ByXxTax
rnepen PasMoOTKOW MPOrpeBatoT NMpPmM NOMOLLM
TEMNIOBOW MYLLUKN C MPUMEHEHNEM YKPbITUS.
Bo3Moy)keH nporpes 6yXT nepen pasMOTKOW B
oTanJIMBaeMbIX MOMELLEHUSAX;

- BbIMOJIHEHME PabOT NO NOAroTOBKE TPYO K
COoeUHEeHUNIO 1 TEMSTON30NALMN CTbIKOB;

- coegmnHeHne Tpye CMUTOJIEKC-I Mexxay cobon
nnu ¢ NMN-cacoHHbIMK geTanamu;

- NpoBeaeHne npeaBapuTesbHbIX UCMbITAHUW HA
MPOYHOCTb U MAOTHOCTb;

- TENNOrnMAPON30ALINSA CTbIKOBbIX COeANHEHUN
TPYy6;

- OKOHYaTesIbHOE UCMbITaHUA TPYOOMPOBOAOB;

- OOChbIMKa YJTOXXEHHbIX TPYO MEeCcKoOM C NOC/IONHOM
TPaMOOBKOW M OKOHYATEIbHAs 3acbINMKa TPaHLLeW.
UCMNbITAHUA

NcnblTaHna Tpy6 Ha NPOYHOCTb (FePMEeTUYHOCTb)
npPoBOAATCA B COOTBETCTBME C TpeboBaHuamu TKI1
45-4.,02- 184-20009.

[Mpu ncnblTaHun Tpybonposoga Heo6xXoaAnMo
cobntogaTtb TpeboBaHMAa 6€30MNacHOCTM Tpyaa
cornacHo N'OCT 12.0.001 n TOCT 12.2.061.
Tpy6onposoabl M3 CMUTOJIEKC-IT o/mMKHBbI
noaBepraTbCs NpeaBapuTeslbHOMY U
OKOHYaTEeSIbHOMY UCMbITAHUAM Ha MPOYHOCTb U
repMeTU4YHOCTb.

[MpenBapuUTesibHOE N OKOHYATEIbHOE NUCMbITaHWUS
Tpybonposoaos 13 Tpy6 CMUTOJIEKC-I1 Ha
MPOYHOCTb U FEPMETUYHOCTb CNeayeT BbIMOMHATb
rmopaBMYecKM CriocoboM.

npopaBnnyeckoe gaBfeHune npu nNpeaBapuUTenNbHOM
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MCMbITAHUW HA MPOYHOCTb, BbIMO/IHAEMOM A0
OKOHYaTesIbHOM 3acbIinNkK Tpybonposoha 1
TENIOrnapon3oNaUmMm CoOeanHNTENbHbIX LLBOB,
OOJHKHO ObITb paBHbIM 1,5 paboyero naBneHmsa u
noanepXMBaTbCa Ha 3TOM YPOBHE NOAKAYKOW BOAObI
B TedeHmne 30 MUH.

[locne yero UcnbiTaTeNnbHOE AaB/EHME CHVXKAIOT A0
pabouyero, KoOTopoe NogaepPXMBatoT B TeyeHme 30
MWH, U MPON3BOAAT OCMOTP COeanHEHNIN
TpybonpoBoga. Pe3ynbTaTbl MCNbITAHUIN OONKHbI
PEerncTpupoBaTbCs B XXypHasne padorT.
TpybonpoBOA U ero getanm cuHMmTaroTCcs
BblOEPXaBLLNMU rMOPABIMUYECKOE UCMbITaHWe, ecnu
He OBHapy»XeHO Teuyn, NOTEHMSA B CBAPHbIX
coeauHEeHNsaX, BUOMMbIX OCTAaTOYHbIX gedopMaunn,
TPEeLMH UM NpU3HaKoB pa3pblBa.

OKOHYaTeNlbHOE UCMbITaHME MPON3BOAAT Nocse
3aBepLUeHNs CTPOUTENIbHO-MOHTaXHbIX paboT
(Tennornapon3onaunm CoeanHNUTENbHbIX LLBOB U
OKOHYaTesIbHOW 3acbIiNKK TPYOONPOBOAOB 13 TPYO
CMUTOJIEKC- M) B cnepyloLLeM rnopanke:

- B TpybonpoBoae CO34atoT AaBNeHMe, paBHOe
paboueMy, N NOOAEPIKMBAIOT €ro NOAKaAUKOM BOAbI B
TeyeHume 2 y;

- JaBNeHmne NoAHMMAOT A0 YPOBHS UCMbITAaTENbHOIO
(1,3 paboyero gaBneHus) 1 NOOAEPXXUBAKOT ero
MOAKaYKOM BOAObI B TedeHune 2 u.

Tpy6onposoa 13 Tpy6 CMUTOJIEKC-IT cuntaetca
BblAEP>XKaBLUMM OKOHYATENIbHOE UCMbITaHME, eCNn
npu nocnenyoLen AByX4acOBOM BblOepyKKe noj,
MCrblTaTeIbHbIM JaBNEHMEM B TeveHune 14 nageHune
nasneHusa He npeBbicuT 0,02 MlMa. TpybonpoBoa,
cnepyeT TWaTeslbHO MPOMbITb MPOTOYHOW MUTHEBOMN
Boaown. Nopsaaok NpoBeaeHnsa NPOMbIBKA U
nesnHdekunmn Tpydbonposoaos mn3s IMN-Tpy6
NPVHMMaeTCsa B COOTBETCTBUM C TpeboBaHNAMM
CHwul 3.05.03 n CHul 3.05.04.

BE3OMNACHOCTbDb

K paboTaM no yCTPONCTBY TEMNOBbLIX ceTen U3 Tpyo
CMUTOJIEKC-TT gosmKHbl 4OMNYyCKaTbCa Nnua,
pocturiume 18 net, npowefline MeguLmHckoe
OCBWMOETENbCTBOBaHME, CreunanbHoe oby4yeHune,
BBOAHbIN MHCTPYKTaXX M MHCTPYKTaX Ha paboyem
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MecTe Mo TeXHUKe 6e30MacHOCTK.

Mpwn xpaHeHun IMAN-Tpy6, INMN-hacoHHbIX n3oenun,
netanem n 31IeMeHTOB Ha 06beKTe CTPOUTENbCTBA U
Ha MecTe MOHTa)ka, yumTbliBas roptoyecTb MMY un
nonuaTuieHa, cnegyeT cobnogaTth npasunia
NPOTVBOMOXXAPHOM 6€30MNacHOCTW.

[Mpn nponsBoacTBe paboT HeobxoanmMo cobnoaaTb
TpeboBaHma TKI1 45-1.03-40 n MNMNb 2.09-2002
3anpeLllaeTca pa3BoanTb OFrOHb U MPOBOAUTb
OorHeBble PaboTbl B HENOCPEACTBEHHOW BAN3OCTU
(He 6nvxxe 2 M) OT MecCTa cknagupoBaHua M-
TPYO6, XPaHUTb PSAOM C HUMU FrOproYmne 1
NEerKOBOCMIaMeHSALLMNECS XKNUOKOCTW.

[Mpwn Bo3ropaHunm Tepmonsonaymm tTpyo, M-
aCoOHHbIX N3aennn, getanen u a1eMeHToOB creayeT
MCMOb30BaTb OOblUYHbIE CPeaCTBa NOXAPOTYLLUEHNS,
npw NoXape B 3aKPbITOM MOMELLEHUN cregyeT
MCMoAb30BaTb NpPoTMBOrasbl Mapku BK® (FTOCT
12.4.121). Mpwv TepMoycaake NoSIM3ITUNEHOBbBIX MydT 1
MaH>XeT njaMmeHeM NpPonaHOBOW ropesku
Heo6XxoOMMO CrieanTb 3a HarpeBoM MydT U MaHXXeT
M MOAUNITUNIEHOBbBIX 060/104eK TpyO, He AonycKas
nepe)XoroB NMNonaTUNEHa UM ero Bo3ropaHus.
PaboTbl Mo Tenon3onsaumm cCoegmHNTENbHbIX LLBOB (B
TOM YKcne NPUroToBIEHME N 3a5IMBKa CMeCK
neHonosnypeTaHa) AOSHKHbI MPOMU3BOAMUTLCS B
cneyonexnne ¢ NPUMEHEHNEM NHOMBUOYATIbHbIX
CPeacTB 3alnTbl (x1ONYaTOOYMaXKHbIN KOCTIOM,
cneyobyBb, NepyaTku PEe3nNHOBbIE,
XNon4YaTobyMarkHble PYKaBULLbl, 3aLLMUTHbBIE OYKU,
pecnupaTtop). Npu 3anmBke COeANHUTESNbHbIX LLBOB
TpybonpoBoagoB cMechkto MIMY, npoknaabiBaeMbIxX B
MPOXO4HbIX KaHanax (TOHHeNax), HeobXoanMo
MoNb30BaTbCA pecnupaTopom Tuna PY-60My no
FOCT 17269.

[Mpun 3anMBKe COeANHUTENbHbBIX LLUBOB CMECHIO
rneHonosnMypeTaHa MOHTa)KHasa Bpuraga go/mKHa
ObITb OCHAalLleHa cpeacTBamMm ansg gerasaumm
npuMmeHsaemblx BewecTB (5% - 10%-HbI pacTBOpP
aMMuaKka, 5%-Hbln pacTBOP COMAHOM KUCAOThI), a
Takke anteykonm ¢ MmegukameHTamu (1,3%-Hbln
pacTBOP NOBapPEHHOM conn, 5 %-HbI PacTBOP
G0PHOW KNCNOTbI, 2%-HbIN PAaCTBOP NMUTbEBOM COAbl,

pPacTBOP NMoaa, BUHT, BaTa, XryT). Heo6xoanmo
YUNTbIBATb, YTO KOMMOHEHT CMEeCU - NoNnMn3oumaHaT
- OTHOCUTCSH K 900BUTbIM BeLLECTBaM.

N3onauusa n3 MMy n nonmatuneH He B3pbIBOOMACHbI,
npw 0BblYHbIX YCIOBUAX HE BbIAENAIOT B
OKPY>XaloLLLYO cpeny TOKCUYHbIX BELEeCTB U He
OKa3bIBAlOT NPU HEMOCPEACTBEHHOM KOHTaKTe
BPEeOHOro BAIMAHUSA Ha OPraHM3M 4yenioBeka.
O6palleHne ¢ HUMU He TpebyeT 0Ccobbix Mep
npPenoCcToOpPOXKHOCTU (knacc onacHoctn 4 no NTOCT
12.1.007).

OT1xopp! MMY n nonuatuneHa npu peske MN-Tpy6 n
[MN-tbacoHHbIX U3OeNnin NI ocBoboOXKaeHUN
CTaNbHbIX TPYO OT M30AAUMMN OONXKHbI ObITb Cpa3y
rnocyie OKOHYaHMs padoyen onepaumm cobpaHbl 1
CKagMpoBaHbl B cneymanbHO OTBEOEHHOM Ha
cTpovnyolanke mecre.

OXPAHA OKPY>XXAIKLWEUW CPEAODI

Mepbl MO OXpaHe OKpyXKatoLLlen cpenbl OO/HKHbI
COOTBETCTBOBAaTb TPeboBaHMAM 3aKoHa Pecnybnmnkum
Benapycb "O6 obpalleHUn ¢ oTXogaMun”, a TakxKe
TpeboBaHunaMm CHul 3.05.03 n TKI 45-4.02- 89.
OCHOBHbIe MEPOMNPUATKNA, NPEeOYCMOTPEHHbIE B
obn1acTn CTPOUTENBLCTBA, B TOM YMCEe U NPKU
cTpouTenbcTBe Tpybonposoaos 13 MN-Tpy6:

- O3HaKoOMJIeHUe C TPeBbOBaAHNAMIN B MPOEKTHOW U
MCMOIHNTENIbHOM OOKYMEHTaUMM O NOPAaKe
obpalleHnsa ¢ 0TXoaaMy CTPOUTENBHOIO
MPOW3BOACTBA Ha OOBbEKTE CTPOUTENLCTBA
(onpepeneHne HOMEHKNATYPbl U CTEeNeHn
onacHocCTW);

- Ha3HaYeHVe Ha OOJIIKHOCTM OTBETCTBEHHbIX 3a
obpalleHne (cO6op, y4eT, COPTUPOBKY U
YTUAMN3ALUMIO) C OTXOOaMM NnL, NpoLUlegLmnx
cooTBeTCTBYyloLee obyyeHmne. OpraHmsauma nx
MHCTPYKTa)a, NPOBEPKKN 3HAHNIN 1 MOBbILLEHVE
KBanuukaumm;

- OpraHuMsaunsa COpTUPOBKU, XPaHEHUS, BbIBO3a
OTXOO0B B COOTBETCTBUM C TPpebOoBaHUAMMU;

- NpoBefeHne NIOKaNbHOro MOHUTOPUHIA
OKpYy>KatoLLen cpeapbl B, yCTAHOB/IEHHOM
3aKOHOOATEeNbCTBOM 06 OXpaHe OKpyXKatoLLen
cpeapbl.
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UECTHBIE TEXHOJ10OTI NI,
UECTHbIE OTHOLLUEHWA!
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3A0 “3ABO NMOJIMMEPHbLIX TPYB” )
MEXOYHAPOOHAA TPYTIMA KOMMNAHWW CMUT

212008, PB, I'. MOTWUJIEB, 4-bl MEP. MEYUHVKOBA, 17;
MPUEMHASA: +375 (222) 750-741, DAKC: 750-742,
CbBbIT: 750-780, 750-699;

E-MAIL: ZPT@TUT.BY



