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NPEONCNOBUE

1. PagpaboTtaH [ocygapCTBEHHbIM YHUTapHbIM npeanpuatvem r. MockBbl "Hay4Ho-uccnenoBaTernbCKun
MHCTUTYT MockoBckoro ctpoutensctea” (MYIM "HUMWMocctpoir"), 3AO "3aeog AH[ Mastpybnnact”, denepanbHbiM
rocygapCTBeHHbIM YHUTapHbLIM npeanpustuem - LleHTpom meTogonorMm HOPMUPOBaHWS W cCTaHgapTusauum B
ctpoutenbcTee (PIYMN LHC) MNocctpos Poccun npy yvactym rpynnbl CNELManmcToB.

BHeceH YnpaBneHneM TEXHUYECKOro HOPMUPOBaHWS, CTaHOapTM3aumMM 1 cepTudmkaunm B CTPOUTENLCTBE U
YKKX lNoccTtpos Poccun.

2. OpobpeH U pekoMeHOoBaH K MPUMEHEHUIO B Ka4eCTBe HOPMaTUBHOIO AOKyMeHTa CUcTeMbl HOPMaTUBHbIX
OOKYMEHTOB B CTpouTenscTBe nucbMoM [focctpos Poccun ot 26.03.2004 N J16-2014/9.

3. BBegeH Bnepsble.

BBEOEHWE

Hactosawumn Ceop npaBun COQEPXUT yKa3aHus MO NMPOEKTUPOBAHMIO M MOHTaXy NnoA3eMHbIX TpybonpoBoaos
ropsyero BogocHabxeHus (B 6eckaHanbHOM BapuaHTe) n3 rubkmnx nonmatuneHosbix ("cwumToro” nonuatuneHa) Tpyb ¢
n3onaumen M3 neHononuvypetaHa B ropMpoBaHHOM NONUATMNEHOBOW obonouke. BbinonHeHne 3Tux ykasaHwi
obecneunt cobnogeHne obsasartenbHbix TpeboBaHMM K HapyXHbIM CUCTEMaM rOpsiHero BOAOCHAGXEHUss N unx
TENnomn3onNsauun, ycTtaHoBneHHblx Aencteyowmmn CHull 2.04.02-84* "BopocHabxeHue. HapyxHble cetn u
coopyxenus", CHull 41-02-2003 "Tennosblie ceTtn", CHull 41-03-2003 "Tennoeas wusonauus obopynoBaHUs U
Tpybonposogos", CHull 3.05.04-85* "HapyxXHble ceTn M COOpyXeHUs BoOOCHaGXeHus u kaHanusauuun" n CHull
3.05.03-85 "Tennosble ceTn".

B panHom CI1 npuBeneHbl npaBuna NpoekTMpoBaHMs 1 npoknagku Tpy6 m3 "cwmroro” nonuatuneHa (M3-C),
N30MMPOBAHHLIX MEHOMONMYPETAHOM C 3aLUUTHON roopupoBaHHON 0OOMNOYKON M3 NONUITUIEHA BLICOKOTO AABMEHUS,
N3roTOBIEHHbIX B 3aBOACKUX YCMOBUSIX.

B CBoge npaBun npuBedeHbl: COPTAMEHT Tennou3onmpoBaHHbiX Tpyb M3-C; cnocobbl nx npucoeguHeHnn K
CcTanbHbIM Tpybam 1 MeTannuueckon apMmaType; rmapaBnMyecKkne pacyeTbl, nNpaBuna XpaHeHus Tpyd, MOHTax u
ucnelTaHWs TPyOONPOBOAOB, a Takke TEXHNKA 6E30NMaCHOCTM NPU UX MOHTaXe.

Mpn paspabotke CBoga npaBun  UCNOMb30BaHbl MaTepuanbl: TexHWYeckMe pekomeHgauuu Mo
NPOEKTUPOBaHMIO K BeckaHanbHOM nNpoKnagke TpybonpoBodoB ropsyvero BoAoCHabxeHua w3 Tpyo "M3O-C",
TENnnoM3oNnMpoOBaHHbIX MEHOMONNMYPETaHOM B roppMpoBaHHON nonuatuneHoBor obonoudke "Mpodnekc” (TP 130-02);
TexHnyeckoe cBUOETENbLCTBO Ha TpyObl "lMpodnekc” u3 "cwumrtoro" nonuatuneHa M3-C ¢ Tennousonsuven u3
neHononuypeTaHa B rojppmMpoBaHHON NONU3TUIEHOBOW oboroyvke Ang GeckaHanbHOW NPOKNaAku NoA3eMHbIX ceTen
BogocHabxeHns:; PTM "PacuyeT akcnnyaTauMOHHbIX XapakTepuctuk Tpyo no TY 2248-015-40270293-2002 "Tpy6bl
"Mpodonekc” w3 "cwmToro" nonuaturneHa C TennousondumMen U3 MeHononuypetaHa B rogpupoBaHHON
nonuMaTuneHoBon obornouke”, TY 2248-021-40270293-2003 "Tpybwl "W3onpocnekc" u "M3onpodnekc-A" u3s
"cwmtoro" nonmatuneHa [13-X ¢ Tennousonsdumen u3 neHononvypetaHa B ropuMpoOBaHHON MNONNITUIIEHOBOM
obonouke", a Takke paboumii OOKYMEHT Ons eBponenckoro crtaHgapta TC 107 WI 00107019:2001 (E) "District
Heating - Preinsulated flexible pipe systems - Requirements and test" (Tpyb6onpoBoabl ropsyen Bogbl - cuctema
npenBapuTENbHO N30NTMPOBAHHbLIX TMOKUX TPyO - TpeboBaHMS N UCMbITAHNS).
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B paspabotke CBoga npasun npuHUManu yyactue: kaHauaatbl TexH. Hayk A.B. Cnagkos, A.l'. Henmah, B.I'.
MeTtpos-Aenuncos (INYMN "HANMoccTtpon"), M.L. lNopunosckui, a-p TexH. Hayk B.B. KoBpura, kaHg. dus. - matem. Hayk
t0.J1. Wwmenes, U.B. I'eosges, M.U. Kysun (BAO "3asog AH[ lastpybnnact"), B.A. Nmyxapes (locctpon Poccum),
J1.C. Bacunbesa (®IYMN LHC).

1. OBITACTb NMPUMEHEHWA

Hactoswumn Ceog npaBun pacnpoCTpaHsieTCs Ha MPOEKTUPOBAHME UM MOHTaX MOA3EMHbIX TpybonpoBooos
ropsyero BopocHabxeHwus ¢ Tpybamm w3 "cwwutoro" nonmaTtuneHa (M3-C) (ganee - TpybonpoBodoB) ¢
NMHOyCcTpManbHOM Tennounsonsumen n3 neHononuypetana (MMY) B nonuatuneHosown (M3) obonoyke ¢ MakcumanbHOM
TemnepaTypow Boabl 75 °C 1 NoCcTosiHHbIM paboymm gasneHvem o 1,0 Mla, npoknaabiBaeMbix 6eckaHaneHo.

2. HOPMATUBHBIE CCbIJTKA

B HacTosiem CBofe npaBun NpyBeAEHbI CCbIMKU Ha CneayoLlmne HopMaTBHbIE JOKYMEHTI:

CHwulM 2.04.01-85* BHyTpeHHWN BOAONPOBOA U KaHanNu3aunsa 3gaHumn

CHwuM 2.04.02-84* BogocHabxeHune. HapyXHble CETU 1 COOPYXKeHMUS

CHwull 3.01.04-87 lMNMpuemka B aKcnnyaTaumio 3aKOHYEHHbIX CTPOUTENLCTBOM 06bekToB. OCHOBHbIE MOMIOXKEHMUS

CHwl 3.02.01-87 3eMnisiHble COOPYXEHWS, OCHOBaHUS U DYHOAAMEHThI

CHwul 3.05.03-85 Tennosble ceTn

CHwulM 3.05.04-85* HapyHble ceTu 1 COOpYXeHUs BOAOCHABXEHNS U KaHannsaumm

CHwulM 12-03-2001 BesonacHocTb Tpyaa B cTponTtensctee. YacTtb 1 Obwme TpeboBaHms

CHuwuI1 23-01-99* CtpoutenbHas KnMMaTonorus

CHwul 41-02-2003 TennoBble ceTu

CHwuIM 41-03-2003 Tennosas usonauns obopyaosaHusa n Tpybonposoaos

FOCT 12.1.005-88 CCBT. O6Lwwune caHUTapHO-rurneHn4yeckne TpeboBaHust kK Bo3ayxy paboyen 3oHbl

CIl 40-102-2000 TlMpoekTMpoBaHWe u MOHTax TpybonpoBOOOB CUCTEM BOAOCHAOXEHWS M KaHanmMsauum u3s
nonMMepHbix Matepuarnos. Obwue TpeboBaHus

3. MPOEKTNPOBAHWME TPYBOIMNPOBOOOB

3.1. TexHuyeckme TpeboBaHUs

3.1.1. Tlpn npoektupoBaHum TpybonpoBOoOOB crnedyeT MCNonb3oBaTb TPyObl C  UHAOYCTpUanbHOW
Tennousonsuunen ns MYy B rodppmposaHHom M3 obonovke, pasmepbl N Macca KOTOPbIX NpMBeaeHbl B Tabnumue 1 1 Ha
pucyHke 1.

Tabnuua 1
B MmmmMeTpax
Pasmeper Tpy6 [I5-C MyHMMAaJIbHa A Pasmepr [I0 o0OOJIOUYKMK
TOJIIMHA
TEeIJIOU30JISALNUA
n3 IIYy a
HapyXHBIN ToJiuMHa CTEHKU e Tuno 1 Tun 2 HapyXHBIM ToJiMHa CTEeHKU’
onameTp d (cTau- (ycu— omameTp D e
napT- JIEHHEBIN) 1
HBIN )
SDR 11 S 5 SDR 7,4 S 3,2 HOMMH. [Ipen. |HOMMH. |Open.
OTKJI. OTKJI.
HOMMH. |IpeX. |HOMMH. |OpeX. |HOMMH. |npen.
OTKJI. OTKJI. OTKJI
25 +0,3 2,3 +0,5 - - - 19 75 +3,0 2,0 +0,5
32 +0,3 2,9 +0,5 4,4 +0,7 - 16 75 +3,0 2,0 +0,5
40 +0,4 3,7 +0, 6 5,5 +0,8 12 19 75 +3,0 2,0 +0,5
<F> <E>
90 2,2
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MuHM— OpMeHTUPOBOUYHAS Macca 1 M
MaJibHafg |TelJIOM30JMPOBAHHOM TPYOH,
BEICOTA KT
rodp h

Tun 1 Tun 2

C Tpybom II3-C

SDR SDR SDR 11|[SDR

11 7,4 7,4
2,0 - - 0,90 -
2,0 - - 0,98 1,10
2,0 1,11 (1,28 (1,38 1,55
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50 +0,5 4,6 +0,7 6,9 +0,9 14 23 90 +3,0 2,2 +0,5
<*> <*k>
110 2,4

63 +0,6 5,8 +0, 8 8,6 +1,1 17 23 110 3,0 2,4 +0,5
<Kk > <*k>
125 2,7

75 +0,7 6,8 +0,9 10,3 +1,3 17 24 125 +3,0 2,7 +0,5
<*> <*k>
140 3,0

90 +0,9 8,2 +1,1 12,3 +1,5 17 27 140 +3,0 3,0 +0,5
<Kx> <*k>
160 3,2

110 +1,0 10,0 +1,2 15,1 +1,8 17 - 160 +3,0 3,2 +0,5

<*F>
<*> PasMepn 1njdg oboJjiouku Tumna 1.
[IpuMmeuaHme. PaszMmepsl TobpupoBaHHOM I[I3 o0OOJOUKU [IpMBEIEHEL
B UMCJUTEeJIe - OJI TUla [0 TOJIIMHE TelJIOM30JaAUuMM 1 (CTaHOapTHHMN) ,
B 3HaMeHaTeJe - nOJig Tumna 2 (YyCUJIeHHEBI) .
4 3 2 1
V_V
.:;N

1 - Tpy6a N3-C; 2 - neHononuypeTaH;
3 - NoNMaTUNeHoBas NNEHKa;
4 - rocbpmpoBaHHas nonuaTtuneHosas 0bonoyka

PucyHok 1. Cxema KOHCTPYKLMM U30nMpoBaHHbIX Tpyb M3-C

Mokasatenu ceoncTB Tpy6 MN3O-C, Tennomnsonsumm n o6ono4vkm npuseaeHsl B MNMpunoxeHun A.

3.1.2. [InnHa TpyO B OyxTax gomkHa cocTaBnaTb npu gnameTpe M3 o6onoyku: go 75 mm - He 6onee 900 m; 90
MM - 600 m; 110 mm - 400 m; 125 mm - 290 m; 140 mm - 190 m; 160 mm - 170 M.

Mpumevanus. 1. MNpu HaMmoTke TPYO Ha KaTyLUKM ANMHA TPYO MOXeET ObiTb GonbLUEN.

2. lNpegenbHble OTKNOHEHUA ANWHbI TPYO JOSMKHBI COCTaBNATb Npy anuHe o 500 m +3%, 6onee 500 m - 1,5%.

3.1.3. Onsa noa3emHbix TpybonpoBoaoB ¢ TemnepaTypow ropsyer Bogel 75 °C n pabouum gaenennem ao 0,6
MMa cnepyeT ucnonb3oBatb Tpyobl 13-C cepun S 5 (SDR 11), a npu paboyem gasnexHun go 1,0 Mla - Tpy6sl M3-C
cepumn S 3,2 (SDR 7,4).

Mpun ykasaHHbIX NapameTpax ropsyert BoAbl CPOK cryxbbl TpybonpoBoaa OOMKEH COCTaBnATb He MeHee 25
ner.
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2,0 1,57 |1,84 |1,98 |2,27
K>
3,0
3,0 2,28 (2,7 |2,68 3,10
<E>
3,5
3,5 3,02 [3,64 |3,45 |4,08
<E>
4,0
4,0 3,97 |4,85 |4,57 |5,44
4,0 5,36 |6,71 - -
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3.1.4. MNpwn npoekTupoBaHun TpybonpoBoaOB, NPOKaAbiBaEMbIX B panoHax ¢ NOMOXUTENbHON CpeaHeroqoBom
TemnepaTypon HapyxxHoro Bo3gyxa (CHwull 23-01), cneayeT npumeHaTb TpyObl TMna 1 (CTaHgapTHLIN), B paloHax C
oTpuuaTensHOM TeMnepaTypon Hapy»XHOro BO3gyxa - Tpybbl Tvna 2 (YCUIeHHbIN).

3.1.5. MNpu npoekTnpoBaHMn TpybonpoBoaoB creayet cobnogatb obwme TpeboBaHus CHul 2.04.01, CHul
2.04.02, CHuIT 41-02 n CI1 40-102.

3.2. T'mapaBnuyeckuin pacyet

3.2.1. T'nppasnuyecknii pacyeT TpybONPOBOAOB ropsvero BogocHabxeHus cnefyet npoBoauTb cornacHo Crl
40-102.

3.2.2. MNoTepu Hanopa H Ha yyacTke TpybonpoBoga ropsyen Boabl cnegyeT onpeaendats no oopmyne

VZ
H =Ll +EZ§J. ,(1)

roe L - pacyeTHas anvHa yyactka Tpybonposoaa, M;
l,- notepn Hanopa, Bbi3BaHHbIE rMApaBRMYECKMM COMPOTMBREHWEeM Tpy6, mpu TemnepaType Boasl 75 °C

(nogatowmn Tpybonposoa) v 50 °C (UMpKYNSLMOHHBIN TPybonpoBoa);
V - cpefgHsAst CKOPOCTb ABWKEHWUS BOAbI, N/C;
g - yckopeHune cBo6OAHOro nageHus;

Zé‘j— CyMMa KO3(P(PMUMEHTOB rnapaBivyeckKux COMPOTMBEHUA CTbIKOBbLIX COeAWHEHUW, OTBOOOB,
TPONHUKOBLIX OTBETBIIEHWUI, 3aMOPHON apmaTypbl.
3.2.3. Tpu npoBedeHMM MPUBNMKEHHBIX TMAPABINYECKMX pacYeTOB Mpu  OnNpeaeneHun it MOXHO

nonb3oBatbcss Homorpammon (IMpunoxeHne B), coctaBneHHonm Ans cpegHen Temnepatypbl Boabl 60 °C. [Mpum
MCMonNb30BaHWM HOMOrpammbl Afs rMApaBNMYecKkoro pacyeta nogawowero TpybonpoBoga ropsiyen Bogbl C
Temnepatypown 75 °C cnegyeT BBECTM NonpaBoyHbIN koadduumeHT 0,96, a Ans uupkynsuuoHHoro Tpybonposoga ¢
Temnepatypon Bogbl 50 °C - koadpcouumeHT 1,025. MNpy npoBegeHUN NPUBNVKEHHBIX TMAPABINYECKMX PacyeToB
rmapaBnuyeckme ConpoTUBMEHNUS CTLIKOBbIX COEQUHEHUI AOMYCKAeTCs He YYnTbIBaTb.

3.2.4. nybuHa 3anoxeHus TpydonpoBoaoB (40 Bepxa obonodku M) gomkHa coctaBnsTb He MeHee 0,6 M u
He 6onee 2,0 m.

3.2.5. [Ina paiioHOB C pacyeTHOW TemnepaTypon HapyXHOro Bo3gyxa Bbile MUHYC 25 °C npumeHeHue
cneumanbHbIX KOMMeHcaTopoB n KOMMEHCUpYoLLNX YCTPOUCTB TemnepaTypHblx  Aedopmauumin He
npegycmartpuBaeTcs.

3.2.6. YCTpOMCTBO HENOABWXHbLIX OMOp crnedyeT npedycMmatpuBaTb B MeCTax MPUCOEAMHEHMUST NMOMMMEPHbIX
TpyOONPOBOAOB K CTanbHbiM TpybonpoBogam Ha OTBETBMEHUSIX, a TaKke Ha BBOOAX B 30aHWUS U COOPYXEHWS.
YcTaHOBKa NPOMEXYTOUHbIX HENOABMXKHbLIX ONOp He TpebyeTcs.

Mpn pacyeTe KOHCTPYKLMIN HENOOBWXKHbIX OMOP 3HA4YeHUS OCEBbIX YCUNWUA AONycKaeTcs OPUEHTUPOBOYHO
npuHMMaThL no Tabnuue 2.

Tabnuua 2
HapyXHBIM IMaMeTp TpPyOH, MM OceBoe ycmime, H
25 400
32 400
40 600
50 1000
63 1500
75 2200
90 3500
110 4700

3.2.7. MNMpoBepka TpyboNpoBOAa Ha YCTOMUYMBOCTb, Kak MPaBumo, He NPOU3BOANTCS.
3.2.8. Cwucrtema aucTaHUMOHHOro onepatMBHoro koHTpona (OAK) 3a cocTosiHMem  BRaXHOCTU

[ata neyaTtn: 16.01.2006 CTtpouTtenscTeo INuer 4



"CM 41-107-2004. NPOEKTUPOBAHWE 1 MOHTA NMOA3EMHbIX TPYBEOMPOBOOB MOPAYEO BOJOCHABXEHUA U3 TPYE N3-C C TENNOBOW U3ONALMEN U3 NEHOMONNYPI

TennousonsaumMoHHoro crod MNIMY moxeT He npegycmaTpuBaTbCS.

3.2.9. lNpun BeckaHanbHOM NpoKnaake TpyoonpoBoAOB COMYTCTBYIOLWMI APEHAX HE NpeaycMaTpmMBaeTCs.

3.2.10. MoBopoT TpybonpoBoaa ropsyero BoAOCHabXeHWUs nytem ero u3rmbaHusa cnegyeTt npegycmaTpyBath,
yuuTbiBas crniegyowmne paguycel u3rnda r, M, Ans HapyXHbIx guameTpoB (MM) M3 obonoukn: go 75 mm r = 0,7 m; 90
mmr = 0,8m; 110 Mmr = 0,9 m.

3.2.11. lepeceyerns Tpybonposogom u3 MN3-C npoes3goB 0OLLEropoackoro 3HayeHusi, aBToMarucrpanem,
XKenesHbIX 40Por U TpaMBalHbIX NyTel CnefyeT NPOeKTMPOoBaThk B TOHHENSAX, KaHanax unv gyTtnapax.

3.2.12. Tpy6bl [13-C AOMKHbLI KOMMIEKTOBATLCS:

- COeQUHUTENbHBLIMW AeTansiMM KOMNPECCUOHHOIo TUNa U3 NaTyHu Ans CoeQUHEHUS y4acTKoB TPyOGonpoBOAOB
W 3anopHon apmaTypbl;

- TPOMHMKaMM U3 NaTyHU C SNeMeHTaMM KoxXyxa Ans Tennonsonsaumm TponHukos MY,

- otBogamu 90°, rHyTeiMu 13 Tpyo M3-C B 3aBOACKOM M30NALMM;

- KOHLEBbIMW 3arnyLuKamu;

- mydbTamu (MaHxeTamn) U3 TepmMoycaxunBaloLLLeroca NonnaTuneHa;

- EMKOCTSIMW C KOMMOHEHTaMy NEHOMNONNYpPETaHa;

- TMNb3aMyM W YNAOTHUTENbHBIMKM MaTepuanamu Ons npoxoda CKBO3b Orpaxzawline CTPOUTENbHbIE
KOHCTPYKLMM 30aHWIA.

4. TVINblI COEOUHEHNI

4.1. CoegunHerne Tpyb M3-C gomkHO ObiTb, Kak MNpaBuio, KOMMPECCUMOHHOrO Tuna, C MCMOoNb3oBaHMeM
getanen u3 natyHu (Hunnenemn, oGXWMHbIX Korfel, HaKWOHbIX raek, HagaBuraemblx MydT) C nocriegyroLllen
Tennomnsonsauuen  Mecta  coeauvHeHus  cmecbio  [NY  un  repmetusdaumenn MydTom  (MaHXeTon) U3
TEpMOYCaXuBatoLLLErocsi NonMaTnneHa.

4.2. TpucoeguHeHne Tpy6 T[13-C «k cranbHoM Tpybe crnedyeT OCYWeEeCTBNATb 4epe3 CTanbHOM
naTpybok-HuNnenb, kK pe3bboBOMy coeauHeHUo - Yepe3 pe3bboBble AeTanu, K hnaHueBOMy COeAMHEHMIO - Yyepes
naTpyboK-HUNNens ¢ naHuem.

5. TPAHCIOPTUPOBAHWME N XPAHEHWVE

5.1. Tpybbl B OyxTax U Ha KaTylkax, COeAVHUTEMNbHbIE OeTanu, 3MeMEeHTbl NepeBO3AT mMbbiM BUAOM
TpaHcrnopTa, 06ecneynBarLLMM COXPaAHHOCTb TPyObl M  OBOMOYKM, TEMMOBOW M3OMSLMU U UCKITHOYAOLLUM
BO3MOXHOCTb 4Ype3mMepHoro npornba Tpyd npu ux nepemeuiexHuun. MNpu nepeBoske Tpyd Mo xenesHon gopore B
KpbITbIX BaroHax Macca ynakoBOYHOW €AuHMLbI JOIMKHaA ObiTh He 6onee 1,25 T.

5.2. TlepeBo3ky usonupoBaHHbIX Tpyo [M3-C, O0TBOAOB, 3MEMEHTOB WM MOrpy304HO-pa3rpy3oyvHblie paboThb
crnefyeT MNpov3BOAMTbL NMPW TemnepaType HapyXHOro Bo3dyxa Bbile MUHYC 15 °C, ucnonb3ys npu norpyske u
pasrpy3ke Msirkme nonoTeHua M cTponbl. Vicnonb3oBaHve AN STOW Uenu MeTanfiMyeckux TPOCOB MMM Lenew
3anpeLlaetcs. MNpu pasrpyske 3anpeljaetcs copacbiBaTb C NH060M BbICOTbI OYXTbl U N30NIMPOBaHHbIE OTBOAbI.

5.3. Tpybbl M3-C B OyxTax OOMKHbI XPaAHWUTLCS Ha POBHbIX Nnowlagkax. Ha ctpoutensHoM obbekTe OyxThbl
TPyO [OOMKHbI CKNaaMpoBaTbCA Ha CBOOOAHbLIX OT TBEPAbIX BLICTYMOB MNoWankax, C YCTPONCTBOM HACbIMHOIO
nec4aHoro 0CHoBaHusA ToNwWmHon He meHee 100 MM B roOpM30OHTaNbHOM MOMOXEHMM B psiAax BbICOTON He 6onee 2 M.

M3onupoBaHHble 0TBOAbI A0MKHbI CKNaamMpoBaTbCsl OTAENbHO.

5.4. CoeguvHuTenbHble AeTanu, aNeMeHTbl M MaTtepuanbl OODKHbl XPaHUTbCS OTAENbHO B 3aKPbITbIX
NoMeLLEeHNSIX.

EMKOCTM C KOMMOHEHTaMK NeHOMNoNnypeTaHa AOSHKHbI XPaHUTLCSA B OTanfMBaeMbIX NOMELLEHMSX.

6. MOHTAXHbIE PABOThHI
3emnsHble paboTbl

6.1. 3emnsaHble paboTbl MNpuM CTPOUTENbLCTBE MNOA3EMHbIX TPYyOOMPOBOAOB ropsvero BOAOCHAGXeHMus,
BOLOOTNMB U BOAJOMOHWXEHWE cnegyeT nNpovM3BOAMTbL B cooTBeTcTBUM € Tpebosanuamu CHwull 3.02.01,
TpeboBaHUAMU N UHCTPYKLMSAMU 3aBOSOB-U3rOTOBUTENEN.

6.2. MNpwn 6eckaHanbHON NPOKNaake B TPaHLLEEe pacCTosiHMe Mexay oCcsiMu coceHux Tpyb cneayeT npuHMMaTh
npu anameTtpe obonoykn go 140 mm BknouUTENbHO - 280 MM; Npy anameTtpe 160 Mm - 320 mm.

PaccTtosiHue mexagy ocbio TpybOMpoBOAa M OCbHO PSAOM MPOKNaAbiIBAEMOro M30MMpoBaHHOrO Tpybonposoaa
oToNnneHna cnegyet npuHnmaTb He meHee 300 mm.

6.3. MUHVYManbHy0 WUMPUHY TpaHLWen No AHY criegyeT NpuHMMaTh B 3aBUCUMOCTM OT AvameTpa oborovek
Tpy6 u kKonu4yecTsa TPyOONPOBOAOB, YKNaAbIBA€MbIX COBMECTHO B OOHOMN TpaHLUee.

6.4. Tpu TBepabIX rPyHTax Ha OHe TpaHLieu neped yknagkon Tpyd Heobxoammo ycTpamBaTb OCHOBaHME U3
nec4yaHoro rpyHta tonwmHon He meHee 100 MM C kO3(PUUMEHTOM unbTpaumm He MeHee 5 m/cyT, necvaHoe
OCHOBaHWe He JOMMKHO cofepXaTb KYCKOB, KMpnu4a, KaMHs, WebHst u Apyrnx TBEPAbIX BKITOYEHWUIA.

6.5. Mpn HeoBXOOUMOCTN COeQUHEHMS U TENNOU3ONALMN CTLIKOB TEMNOU30nMpoBaHHbix Tpyb M3-C Ha gHe
TpaHLlen cnegyeTt ycTpamBaTtb NpUsMK/ pasmepoM: wupuHa (2D + a + 1,0) mm, anuHa = 1,0 m, rmybuHa - 0,5 M, rge
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D - HapyxHbI anameTp M3 obonoyku, a - pacctosiHue B cBeTy mexay N3 obonoukamu.

6.6. NMpn obpaTHOM 3ackinke TpybonpoBoda B TpaHLIee HEOOXOAMMO yCTpamBaTb HaZ €ro BEPXOM 3aLUMTHbIN
Cnon n obCbINKy U3 rpyHTa TonwuHon He meHee 200 MM cBepxy u He meHee 100 MM cBoKy, He coaepallme TBepabIX
BKITHOUEHUI (LLebHs, KamHen n np.). FpyHT B na3yxax TpaHLUen unm npusiMkax cnegyet YNnnoTHSATb TpamBoBKOM unm
nonneomMm Bogon ansa obecneyeHus koadpdpumumeHTa ynnotHeHns = 0,95. HenocpeactseHHO Hag TpybonposBogom
ynnoTHeHWe rpyHTa TpamboBkamu He ponyckaetcs. [MoBepx 3alMTHOrO Crnos MNPOM3BOASAT 3acbinNky TpaHLUEu
CTPOUTENbHLIMU MalLUMHAMW, MEXaHU3MaMy MECTHbIM TPYHTOM, He COAepXalliMM TBEpAbIX BKITHOYEHWUA, O0GIOMKOB
CTpOUTENbHbLIX MaTepuarnos 1 getanen u 1.4. pasmepamu 6onee 600 mm. ObpaTHasa 3acbinka Mep3nbiM FPYHTOM He
gonyckaeTtcs. B xoge ycTponcTsa 3alUTHOMO Crnosi U3 rpyHTa Hag TpybonpoBOAOM MoOcne OTChbINKU U TpaMBoBKU Ha
3alUMTHBIA CMOW crnedyeT yknagbiBaTb MapKMpOBOYHYKO MEHTY NO BCeW AnNvMHe Tpacchbl TpybonpoBoaa ropsidero
BOOOCHabXeHus.

6.7. Mpun pekoHCTPYKLUMM TPyOONPOBOAOB, NPOSIOXKEHHbIX B HENPOXOAHbIX KaHanax, AonyckaeTcs yknaaka Tpyo
B CTapble KaHanbl C nocreaytoLlen 3acbIinkon NeckoMm.

MoHTaxHble paboThl

6.8. Tpy6bl [13-C, oTBOAbI, COEAMHMTENbHbIE AeTann U KOMMMEKTyoWne U3genmsi, NocTynarLme Ha CTPONKY,
OOMXKHbI MPOXOAUTbL BXOAHOW KOHTPOIb KavyecTsa.

6.9. Mpu npuemke Tpyb 1 coeamMHUTENbHBIX AeTanen OT NOCTaBLUUKa U Npu CKnagupoBaHum Ha 6a3e cnefnyet
NpoBECTU:

- KOHTPOMb HanMuuMa Ha MOCTynawLy MNPOAYKUMIO M KOMMMEKTylLWne un3genns CconpoBOAUTENbHOW
OOKYMeHTaumMm1, B TOM YMcne cepTudukaTtoB COOTBETCTBUS Ka4ecTBa;

- MPOBEPKY COXPAHHOCTU 1 FrepMETUYHOCTY;

- BbIGOPOUHbIA KOHTPOSIb Pa3MepPOoB (HAPY)XKHOIO AnaMeTpa M TOMLWMUHBI CTEHKMN) TPYO U rHyTbIX oTBoAOB M13-C;

- NepuoamMyecKknin KOHTPONb KavecTBa CKMagupoBaHWS W XpaHEHUs W30NUpoBaHHbLIX Tpyb, OTBOAOB,
COeaUHUTENbHbIX AeTanen, 3rieMeHTOB.

6.10. Ha ctpouTenbHoM nnowagke criegyeTt NpoBecTu:

- MPOBEPKY Hanmumsa cepTUdUKaTOB UMM UX KOMUN;

- KOHTPONb COOTBETCTBUSA TPyb, OTBOOOB, COEAMHUTENbHBIX AeTanen YCnoBHbIM 0603HaYeHUsM, yKasaHHbIM
Ha Tpybax, geTansax unu sapnblikax (Konus sipnbikoB);

- KOHTPONb pa3MepoB (HapyXHOro AuvameTrpa TOMWMHbI CTEHKM TPy M rHyTbix oTBoAoB [13-C n HapyxHoro
anameTpa TennousonsiuMoHHOM 00O0NoYKM MO  BepxHeMy rodpy C  MCNOMNb30BAaHWMEM COOTBETCTBYHOLLETO
N3MepUTENbHOrO UHCTPYMEHTA COrflacHO TEXHUYECKON JOKYMEHTaumm).

6.11. HenocpeactBeHHO Neped MOHTaXOM MPOU3BOAST BM3yaribHbIi OCMOTP TPy6, OTBOAOB, COEANHUTENBHbIX
aetanen N aneMeHToB.

6.12. Tpn obBHapyXeHWM CKBO3HbLIX MOBPEXAEHUA (MPOKOMOoB, NPOOOWH), rNybokux HagpesoB, TPELMH B
rocppmposaHHom 13 o6onoyke n Ha kKoHuax Tpyb M3-C Tpybbl BpakytoTcs.

6.13. [lpn oBHapyxeHUn CKBO3HbIX noBpexaeHun [10 000Mno4YkMn wnx 3agenbiBalOT  HaNoXeHnem
TepmoycaxunaatwLLmxcss maHxeT. Mpu obHapyxeHun B M3 obonouke rmybokMX TPELLMH U Haapes3oB ANUHON bonee
300 MM, nonepeYHbIX TpeLLMH pa3Mmepom Gonee NonoBUHbLI ee NepMMeTpa y4acToK NOBPEXAEHHON TPyObl BbIpe3atoT.

6.14. ByxTbl nsonupoBaHHbIx Tpyb M3-C pasmatbiBaloT No gHY MM No 6GpoBke TpaHLLEN.

6.15. B cnyvae yknagku OyxTbl nNpu OTpuUATENbLHOW TemrepaType HapyXkHoro Bosayxa OyxTy cnegyeT
BblAEpXKMBaTb HEMOCPEACTBEHHO NMepes YKNaaKkow Npu MosoXUTENBHOW TeMnepaTtype unu nepen pasMoTKON OyxThbl
OCYLLECTBMNSATb €e NPOorpeB nogaBaeMbIM B TPyOy ropsumm (Temnepatypon He 6onee 60 °C) BO3gyxoMm.

6.16. lNMpn HeobxoomMMOCTM pa3peskn Bpy4dHyto Tpyb n otBogoB [13-C cnegyeT mMcnonb3oBaTb HOXOBKY 4SS
peskn MeTannoB wnu aepesa, MenkosdybyaTble NMOTHULKME MNWMbl, CTOMNSIPHble HOXOBKW. [pu 3TOM nNuHUA pesa
OOMkHa ObITb NepneHanKynsipHon ocu Tpy6.

6.17. Ons coegunHeHus (npucoeamHenust) Tpyd u otBogoB [M3-C Ha KoOHUAX criegyeT CHsSITb TEnroBYH
N30NALMI0 C NOMOLLIbIO HOXa M cTameckun, obHaxas Tpyby M3-C Ha anvHy npu HapyXHOM anameTpe: 0o 63 MM - Ha
90 mMm; go 110 mm - Ha 140 mMm.

6.18. CoenuHeHMe TennousonuMpoBaHHbIX Tpyd Mexay cobonm wmnu ¢ Tennous3onMpoBaHHbIMKM OTBOOAMM,
MeTanMyeckMMm TPOMHUKaMM U T.M. criegyeT BbINOMHATb N0 CneumnanbHON UHCTPYKLUKM NPeanpusiTus - M3roToBuTens
TpyO, coeanHUTENbHbIX AeTanen, anemMeHToB 1 KoMnoHeHToB MY,

6.19. PaboTbl N0 coegMHEHNIO U TEMMOM30MNALMK CTbiIkoB TPYO, oTBOAOB 13 13-C, yCTPONCTBY OTBETBIEHUI C
MOMOLLbIO MEeTannMmMyecknx TPOMHNKOB JOMKEH BbINOMHATE crneunansHO 00y4YeHHbI pabounin nepcoHan, npoLleaLnii
0obyyeHMe 1 MEILLMIA NTMLEH3MIO Ha NPaBo NMPOM3BOACTBA 3TOro B1aa pabor.

6.20. PaboTbl N0 COEANHEHMIO 1 TENNOBOW U30MALMKN CTLIKOB TPYO cnegyeT nponsBoAuTb Npu TeMmnepaType He
Huxke muHyc 10 °C.

6.21. Tlpoxog TpybonpoBoAa CKBO3b CTEHKM (DyHOAMEHTOB W Kamep W3 kenesobeTtoHa u gpyrue
CTpOUTENbHbIE KOHCTPYKUMM CredyeT OCYLLECTBMSTb, KaK MPaBuIio, C MOMOLLbIO YNIOTHUTENbHBLIX MPOKMAg04YHbIX
Korey, w3 pe3uHbl, HageBaeMblx Ha [1O 060M04Ky Tenmnou3onMpPoBaHHbIX TPyO, MMM OpYyrux repMeTUKoB,
yKrnagblBaeMbIX B OTBEPCTUAX CTPOUTENBHBIX KOHCTPYKLIMIA.

7. NCTbITAHMUA TPYBOMNPOBOOOB
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7.1. NcnbiTaHmsa 1 npoMbiBKa Tpy6onpoBOAOB NPON3BOASATCS B COOTBETCTBMMU ¢ TpeboBaHusimmn CHuI 2.04.01,
CHull 3.05.03 n CIl 40-102. TpybonpoBoabl [OMKHbI MOABEPraTbCs NPeABapUTENIbBHOMY U OKOHYaTENbHOMY
UCMbITAHMIO HA NPOYHOCTb U MITOTHOCTb.

7.2. TpegBaputenbHble UCMNbITaHUA TPyOBOMPOBOAOB Ha MPOYHOCTb W MNMOTHOCTb CnedyeT BbIMNONHATH
rmgpaBnM4eckum crnocodom.

7.3. TpepBapuTenbHoe WuCNbITaTENbHOE TMAPABNMYECKOE [aBrEeHWE Mpu  UCMbITAHUM Ha MNPOYHOCTb,
BbINOMHAEMOM [0 OKOHYaTenbHOM 3achinky TpybonpoBoda, TEMNSOBON U30MASLUN CTHIKOB M YCTaHOBKW apMaTypbl,
OOMXKHO BbITb paBHbIM 1,5 paboyemy AaBneHUIo 1 NoAOEPXKMBATLCA NOAKAYKOM BOAbI HA 9TOM ypoBHe B TeueHue 30
MuH. [locne yero ucnbiTaTenbHOEe AaBneHue CHWXalT Ao pabouero, koTopoe nogaepxusailot B TedeHne 30 MUH, n
Npou3BOaAT OCMOTP coeauHeHun Tpybonposoaa. PesynbTaTbl MCMbITAHUI OOMKHLI PErMcTPUpPOBAaTLCA B XypHane
pabor.

7.4. OkoHuaTenbHOe uCnbITaTeNbHOE rnapaBnuUyYeckoe [nAaBfneHne npu  UCTbITAHUAX Ha MAOTHOCTb,
BbINOMHSAEMbIX MOCME TENNOU3oMNAUMM CTbIKOB Tpy® M OKOHYaTenbHOW 3acbinku TpybONpoOBOAOB, AOMKHO ObITb
paBHbIM 1,3 paboyeMy AaBneHuio.

7.5. OkoHYaTenbHOE UCMbITaHWE NPOBOAST B CreAyoLeM Nnopsake:

- B TpybonpoBoae co3galoT faBrneHue, paBHoe paboyvemy, U NOAOEPXKMBAIOT ero NofKaykon BoAbl B TeyeHue 2
Y,

- JaBreHne NoAHMMAlOT 0 YPOBHSI UCTIBITATENbHOIO 1 NOAAEPXKMBAIOT €ro NoAKaykon BoAbl B TeYeHMe 2 Y.

TpybonpoBon cuMTaeTcsl BblAep)XaBLUMM OKOHYaTeNlbHOE WCMbITaHUe, ecrniv Mnpu MNOCneaylLlen 2-4acoBow
BblAepXKKe NoA UcnblTaTenbHbIM AaBNeHNeM B TeueHne 1 4 nageHue aasneHus He npesbicut 0,02 MMMa.

7.6. TpybonpoBog ropsiyenm BOAObl, CMOHTUPOBaHHbLIN W3 TennousonupoBaHHbiX Tpyo [13-C, cnegyet
TLIATENbHO NPOMbITh NPOTOYHON NUTLEBOW BOJOW. [Mopsifok NpoBeaeHNst NPOMBIBKU U Ae3MHpeKunM TpyGonpoBOaOB
ropsiyero BogocHabxeHusi n3 Tpy6 N3-C npuHumaeTcst B cooTBeTcTBUM € TpeboraHuamu CHul 3.05.04.

7.7. Cpada B 9aKcnnyatauuio ceTel ropsyero BOAOCHAGXeHWs K3 TennoumsonuMpoBaHHbIX Tpyo [19-C,
3aKOHYEHHbIX CTPOUTENBbCTBOM, OCYLLECTBASETCA B COOTBETCTBUM C TpeboBaHuamu npoekta, CHull 3.01.04 n CI1
40-102.

8. MPABUNA BE3SOMNACHOCTW NP NMPOMU3BOACTBE PABOT

8.1. Tlpn npousBoactBe paboTr Heobxogmmo cobniogaTe TpeboBanmss CHull  12-03, Bkoyas
MOrpy304YHO-pPa3rpy30yHble, 3eMsiHble, 3IIeKTPOCBApPOYHbIE U  Ta30CBapoyHble paboThl, rMapaBnuyeckMe w
NMHeBMaTn4eCckue UCMbITaHUS (B YaCTM YCTAHOBIIEHNS OMAacHbIX 30H).

8.2. K paboTtam no ycTpomcTBYy CeTen ropsvyero BogoCcHabxeHms ns nsonmpoaHHbix Tpy6 M3-C gonyckatotcs
nuiua, pgocturiuve 18 ner, npoweflne MeauUMHCKOe OCBMAETENbCTBOBAHME, creuvanbHoe obydyeHue, BBOOHLIN
WHCTPYKTaX U MHCTPYKTaX Ha paboyem MecTe Nno TexHuke 6e30nacHoOCTy.

8.3. lMpu xpaHenun Tpyb MO-C n oTBOOOB Ha OOBLEKTE CTPOUTENBCTBA M Ha MECTE MOHTaxa, y4uTbiBas
roptoyecTtb aTnx Tpyb (rpynna roptodectun "I'3"), neHononuypeTaHa 1 nonuatTuneHa (rpynna roptodectn "4"), cnegyet
cobrnogate npaBuna npoTuBoOMNoxapHon 6esonacHocTu. 3anpeliaeTcsi pa3BOAMTb OrOHb U MPOBOAWUTb OrHEBbIE
paboTbl B HEMOCPeaCTBEHHOW 6nmn3ocTn (He Onvke 2 M) OT MecTa CKNagupoBaHMS U30NMPOBAHHBLIX TPYO, XpaHUTb
PSAOM C HUMW FOpHOYME 1 NEerkoBoCnIaMeHsIoLWMecs XUaKoCTH.

8.4. lpwn 3aropaHum Tpyb, MX TennousonaAuMnM M OTBOAOB criegyeT ucnonb3oBaTb OOblYHbIE CpencTea
NOXapOTYLUEHWS; MPU NOXape B 3aKPbITOM NMOMELLEHMU CriefyeT NoNb30BaTbCs NPOTMBOra3amu Mapku BK®.

8.5. lNMpu ycTponcTBe aNemMeHTOB CTbika TEPMOYCaXMBAKOLLMXCA MYdT (MaHXeT) C UCNONb3OBaHNEM MNaMeHn
NpOnNaHoBOM ropenkv HeobxoauMO TLUATENbHO CNeauTb 3a HarpeBoM MydT U MaHXeT U NOMNM3TUIEHOBLIX 06onoyek
Tpy6, He Jonyckasi NepexXoroB NOMMITUINEHa UMW ero 3aropaHus.

8.6. OTxogbl neHononuypeTaHa M MONMUITUNEHa Npu paspeske Tpyd unm ocBoboxaeHun Tpys OT usonauum
OOMKHbI ObITb Cpa3y nocrne okoH4YaHus paboyer onepauumn cobpaHbl U CKNagnpoBaHbl B crieumnanbHO OTBEAEHHOM Ha
CTpOWNIoLLaaKe MeCTe Ha pacCTOSHUM He MeHee 2 M OT TENNON30NMpPOoBaHHbLIX TPY6 1 AeTanen.

8.7. Tpybbl 13 neHononuypeTaHa v NONU3TUIEHA He B3PbIBOOMACHbI, MPU 0ObIYHbIX YCIOBUAX HE BbIAENSIOT B
OKpYXXalLLyH Cpefly TOKCUYHbIX BELLECTB N HE OKa3bIBAKOT NPY HEMOCPEACTBEHHOM KOHTaKTe BPEAHOro BIUSHMS Ha
opraHuam 4yenoeka. ObpalleHne ¢ HUMK He TpebyeT 0cobbIX Mep NPegoCTOPOXKHOCTU (knacc onacHoctu 4 no FTOCT
12.1.005).

8.8. Bce paboTbl Mo 3anMBKe CTbIKOB U30NIMPOBaHHbIX TPYO CMEeChio NeHononMypeTaHa (NpPUroToBNEHNE CMeECH
Mry, 3anvMBka cMecu B CTbIK) JOIDKHbI MPOU3BOANTLCS B CNELOoAexae C NPUMEHEHWEM UHAMBUAyanbHbIX CPeacTB
3alWmMTbl (xnonyYaTtobymaXKHbIN KOCTIOM, cnelobyBb, nepyatku u3 MBX, xnonyatobyMaxHble pyKaBuUbl, 3aLLMTHbIE
OYKM).

8.9. Ha mecTe 3anuBKku CTbIKOB OOMKHbI HAXOAUTBLCS CPeACcTBa AN Aerasauun npumeHsembix BewecTs (5 -
10%-HbI pacTBOp ammuaka, 5%-HbIli pacTBOp CONSHOWM KWUCMOTbI), @ Takke antevka ¢ MegukameHTamu (1,3%-Hbir
pacTBOp NoBapeHHoW comnu, 5%-Hbln pacTBOp GOpHOW KUCMNOTbI, 2%-HbIi pacTBOp MUTLEBOW COAbl, PacTBOp Moaa,
OuWHT, BaTa, Xryt). Heob6xogMMo MOMHWUTb, YTO KOMMNOHEHT cMmecu [IMY (nonuusoumaHaT) OTHOCMTCA K A00BUTbIM
BeLlecTBaMm.
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MOKA3ATEJIM CBOVCTB TPYEbI M3 "CLUMTOIO" MONIMITUINEHA (M3-C),

TEMJNTON3O0STIAUMN N TPYBbLI-OBONOYKN

MokasaTenu ceowncTB Tpybbl M3-C

I[TokazaTesb

3HaueHue IrnokasaTesda

[Ipenesi TeKydeCcTM NPU PaCTIXKEHUN,
MIla

He mMenee 16

OTHOCUTEJIbHOS YyIOJIMHEHME IIPpU
paspeBe, %

He mMenee 150

-4
KondduumeHT JIMHEVHOT'O paCUMPeHUs =~ 1,5 x 10
-1
K mnn 1/K
CreneHb CcUMBKM, %: II9-C a ~ 70
I13-C B ~ 65
CTOMKOCTE MNPM NOCTOSHHOM
BHYTPEHHEM IaBJIeHUM (d) Opu
HadaJIbHOM HanpsxeHun (Mlla) B
cTeHke TpyGH M TemneparType, °C:
12 nmpm 20 He menee 1
4,4 nmpm 95 He menee 1000

KosdoduumeHT sKBUBAJIEHTHOU
PaBHOMEPHO3EPHUCTON WEePOXOBaATOCTH,
MM

0,0106

MokasaTenu Tennonsonauum

HanpasJjieHMn TpyOs [15-C
oTHOCUTenibHO IIIIY mpm TeMneparype
23 °C, Mla

[lokasaTessb BemmuuHa nokaszsaTensa
noTrHocTes MIY, kr/mM3 He menee 55
pounoctTs IIIY Ha cxatue, Mlla He menee 0,2
O6beMHasa IOJIS BaKPBITHIX 0P, % He menee 90
BonomnorJiomeHre nNpu KUMSYEeHUM, $ He 6ojee 10
TennonposonHocTs npu 20 °C, He 6Gosee 0,032
Bt/ (M x °C)
[IpPOYHOCTE Ha CHOBUI B OCEBOM He mMeHee = ~ 0,12

MpunoxeHue A
(cnpaBo4Hoe)

Tabnuua A.1

Tabnuua A.2
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XeCcTKOCTE TENJIOM30JIUPOBAHHOM He Mmenee = ~ 20
TpyOE B panualibHOM HalpaBJICHUU
Py OTHOCUTEJILHOM mebopMalLuu CXaTus

%, xH/M2

o

Tabnuua A.3

MokasaTenu cBoncTB TpyoObI-060m104kKM M3-80

I[lokazaTesb 3HaueHMre HoKa3aTesd

[Ipenmesn TekydeCcTM NpPU pacTsaxeHuw, [He menHee 19
MIla

OTHOCUTEJIbHOE YIJIMHEHUE IIPU He menee 350
paspeBe, %

[IpouHoCTh I3 OOOJIOUKMU MHPU He mMenee 0,12
BIABJIMBAHMM MHIOEHTOpPa, KH

Mpunoxexue b

HOMOIPAMMA OJ1A TMOPABJTMYECKOIO PACHETA TPYBOMNPOBOOA
FOPAYENM BObl CO CPEAHEN TEMMNEPATYPOW 60 °C
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d - pacyeTHbI gnameTp; q - pacyeTHbIN pacxod BoAbl;
V - CPEeAHAS MO CEYEHUIO CKOPOCTb ABUXKEHNS BOAbI;
i - rMapaBANYeCcKnin yKNoH
(moTepm Hanopa Ha eanHULY ANWHBI TPybonpoBoaa)
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