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gopmayuoHHoU cucmeme obu,e2o NonbL308aHUs — Ha oguyuansHom calime PedeparibHO20 ageHmemea o
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BBeneHue

HacTtosawwui ctangapt paspabotaH B COOTBETCTBUM C TpeboBaHWsIMK 3akoHopaTenbcTBa Poccuickomn
depepaunn B cchepe TEXHUYECKOrO perynvpoBaHusi, obnactu obecnevyeHnsi npombliLuneHHon 6e3onacHocTy,
oXpaHbl Tpyaa, noxapHown 6e3o0macHOCTU 1 APYrMX HOPMaTUBHbBIX AOKYMEHTOB paboyen rpynnon cneuunanm-
ctoB AKUMOHepHOro obuecTBa KpuoreHHoro matumHoctpoerus (AO «KpuoreHmalu») nop obwum pyKoBoOA-
cTBOM rnaBHoro koHcTpykTopa AO «Kpuorenmaw» [1.H. LLinnoea n ®epepanbHbiM rocyaapCTBEHHbIM OrogxkeT-
HbIM yupexaeHuem «Poccuncknn MHCTUTYT ctaHgapTusauumy (PrbY «HCTUTYT cTaHgapTusauuny).

HacToawwun ctaHgapT ycTaHaBNMBaeT OCHOBHbIE TeXHUYeckue TpeboBaHUsA K TEXHONOrm4yeckum Tpybo-
npoBoam: ycrnoeusi Bbibopa n npumeHeHus Tpyo, getanen TpybonpoBogoB, apmaTypbl U OCHOBHbIX MaTepua-
OB ANSl X U3TOTOBMEHUS, a Takke TpeboBaHus K cBapke 1 TepMoobpaboTke, pasmeLyeHuto TpybonpoBoaoB,
YCINOBUSIM HOPMarnbHOW 3KCniyatauuu, cobniogeHne KoTopbix 0bs3atenbHo Ans NpPeanpusiTuii, UMerLLmxX
NMOAKOHTPOMbHbIE HAA30PHbBIM OpraHaMm NPou3BOACTBA.

CraHgapT npefHasHayeH Ans cneunanmcToB, OCYLLECTBAOWUX NPOEKTUPOBaHNE, N3TOTOBIEHNE, MOH-
Tax, PEeKOHCTPYKLMIO 1 3KCnnyaTauuo TpybonpoBoaoB 060pyaoBaHuUsl, OTHOCSLLEroCst K OTpacnv KpUOreHHoM
TEXHUKN.

B HacTosiwem ctaHgapTe peanu3oBaHbl HOPMbl TEXHUYECKOrO pernameHTa TaMoXeHHoro coto3sa [1].
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HAUMWOHANBbHBIA CTAHOAPT POCCUMNCKOWN OEOAEPALUMN

TexHuka KpuoreHHas

TPYBOMNMPOBOAbl TEXHONNIOTMYECKUE CTAJIbHbLIE
NMPOU3BOACTB NPOAYKTOB PA3OENEHUA BO3QYXA

O6wune TexHMYeckue TpeboBaHUsA

Cryogenic equipment.
Technological steel pipelines of air separation products facilities.
General technical requirements

OaTta BBegeHua — 2024—09—01

1 ObnacTb NpUMeHeHuUsA

1.1 HacTosiwuin ctaHgapT ycTaHaBnMBaeT TpeboBaHMsA K MPOEKTUPOBAHWID, YCTPOMNCTBY, N3rOTOBINEHUIO,
UCMbITAHUIO, MOHTaXy, SKCNiyaTauuy TpybonpoBOAOB TEXHOMOMMYECKMX CTamnbHbIX, NMPeAHAa3HAYEHHbIX Ans
TpaHCNopTMpOBaHUA B Npegenax Nnpon3BoAcTB NPOAYKTOB pa3geneHus Bo3ayxa ra3oobpasHbix U XKUOKMX npo-
OYKTOB pasfeneHuns Bo3gyxa, nony4eHHbIX MeToAoM HU3KOTEMMNepaTypHON pekTudukaLmm.

MpumevyaHune — Hapsgy ¢ TepmuHOM «TpyBONPOBOA TEXHOMOTUYECKUIA» MOXET MPUMEHATHCS TEPMUH
«TpybonpoBoay.

1.2 HacTosiwun ctaHaapT He pacnpoCcTpaHsAeTCs Ha:

a) BcrnomMoraTtenbHble TpybonpoBoabl, 3KCMyaTupyeMble Ha NMPOU3BOACTBAX MPOAYKTOB pasgeneHus
BO34yxa U crnyxalme Ans HopMarnbHOro nux yHKUMOHUPOBaHUS, BKoYasi TpybonpoBoabl BOAONOATOTOBKM,
WHXXEHEPHbIX CeTeln, MPOTUBOMOXapHbIE U Ap.;

0) aNemMeHTbl U y4acTKM TEMMOU30NIMPOBAHHbBIX KPUOTEHHbIX CTarbHbIX TPYOONPOBOAOB C HOMUHATBHBLIM
anametpom ot DN 15 go DN 700 BKMOYMTENBHO, C N30MsLUMEN HA OCHOBE BaKyyma, CMPOEKTUPOBAHHbIX AS
pacyeTHoro gaenenusi ot 0,05 go 6,4 Mla BKIYNTENBHO;

B) obopygoBaHue Ans BOAOPOAA, aueTurneHa, guokeuaa yrnepoga, npupogHoro u Apyrux ra3os, MMeto-
Lero cBou cneynduyeckme ocobeHHoCTH.

2 HopmaTtuBHbIe CCbINKU

B HacTosiLlem cTaHgapTe Ucnonb3oBaHbl HOPMATUBHLIE CChINKU Ha CneayroLmne AOKYMEHTbI:

FOCT 12.2.063 ApmaTtypa TpybonpoBogHas. O6wue TpeboBaHus 6e3onacHocTu

[OCT 12.2.085 Apmatypa TpybonpoBogHas. KnanaHbl npegoxpaHutenbHble. Beibop n pacyeTt nponyck-
HOW cnocobHoCcTH

[OCT 356 Apmatypa u getanu TpybonpoBoaos. [laBneHuss HoMuHanbHble, NPobHbIe 1 paboune. Pagbl

[OCT 380 Cranb yrnepoguctas obblikHOBEHHOro kavectsa. Mapku

FOCT 1050 MeTannonpogyKumns n3 HenerMpoBaHHbIX KOHCTPYKLUMOHHbLIX KQYE€CTBEHHbIX U CneunanbHbIX
ctanen. Obwme TexHn4eckme ycrioBus

FOCT 2246 lNpoBonoka ctanbHas cBapo4Hast. TexHu4yeckne ycnosus

FOCT 4543 MeTtannonpoayKums n3 KOHCTPYKLUOHHOW NErMpoBaHHOM cTanu. TexHn4eckme ycrnoBus

FOCT 5457 AueTtuneH pacTBOPEHHbIN 1 ra30006pasHbIil TEXHUYECKUI. TEXHUYECKME YCIOBUS

U3paHue ocpuuymansHoe
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FOCT 5520 lNMpokaT TONCTONUCTOBON U3 HENErMPOBAHHON U NErMpoBaHHOW CTanu Ansi KOTMOB U COCY-
0B, paboTatoLmx Nog AaBrneHneM. TexHu4yeckue ycrnoBus

FOCT 5583 Kucnopog razoobpasHbii TEXHUYECKUIA N MEAULMHCKUIA. TeXHUYecKkue ycrnosus

FOCT 5632 HepxaBetwwwmne cranu U cnnaBbl KOPPO3UOHHO-CTONKNE, XKApPOCTONKME U KapOonpo4Hble.
Mapku

FOCT 6032 Ctanu 1 cnnasbl KOPPO3NOHHO-CTOVKME. MeToAbl UCMbITAHWUS Ha CTOMKOCTb MPOTUB MEXKPU-
CTannUTHON KOPpPO3nn

FOCT 6996 CeapHble coeanHeHusi. MeToabl onpeaeneHns MexaHM4eckux CBOMCTB

FOCT 7512 KoHTponb Hepaspywatwmin. CoeanHeHus ceapHble. Paguorpaduyeckuii Metoa

FOCT 8050 [OByokuck yrnepoga razoobpasHas v xuakas. TexHu4eckune ycnosusi

FOCT 8479 NoKOBKM U3 KOHCTPYKLMOHHOW YrnepoanucTon n nermposanHoun ctanu. Obme TexHnyeckune
yCcrnoBus

FOCT 8731 Tpy6bbl cTanbHble 6ecLIoBHbIE ropsiyeaedopMMpoBaHHblie. TexHudeckne TpeboBaHus

FOCT 8733 Tpybbl cTanbHble 6ecCLUOBHbIE X0NoAHOAEe(OPMUPOBaHHbIE U TennoaedopMUpOBaHHbIE.
TexHnyeckue TpeboBaHus

FOCT 9087 dnitockl cBapOYHbIE NaBneHble. TeXHUYeckme ycrnoBus

FOCT 9466 OnekTpoabl MOKPbITbIE METaNnMYeckie Ansi pyYHOW AYroBOW CBapKu cTanen v Hannasku.
Knaccudukaunsa n obuime TexHm4yeckme ycrnoBus

FOCT 9467 OnekTpoabl MOKPbITbIE MeTananyeckue Ans pyyYHon AYyroBOW CBApPKU KOHCTPYKLMOHHBIX U
TENnoycTOMYmUBbIX cTanen. Tunbl

FOCT 9940 Tpy6bl 6eclioBHble ropsiyeaedOpMUPOBaHHbIE U3 KOPPO3MOHHO-CTOMKON cTanu. TexHude-
CKne ycrnosus

FOCT 9941 Tpy©Obl 6eclioBHbIE XOnogHO4e(POPMUPOBAHHBLIE U3 KOPPO3MOHHO-CTOMKNX CTanemn. TexHu-
Yyeckue ycrnosus

FOCT 10052 3GnekTpogbl MOKPbITbIE MEeTanAMyeckne AN pyyHOW OyroBOW CBapKW BbICOKOMErMpoBaH-
HbIX CcTanen ¢ ocobbiMu cBOMCTBAMU. TuUMbI

FOCT 10157 AproH razoo6pasHbiii 1 XXUOKUA. TeXHUYEeCcKMe yCnoBus

FOCT 10702 lNpokaT copTOBOM U3 KOHCTPYKLIMOHHOW HENermpoBaHHOW U NerMpoBaHHON ctanu Ans Xxo-
nogHow o6bemMHou WwtamnoBku. ObLMe TEXHUYECKME YCIOBUS

FOCT 10706 TpyObl cTanbHble 3NeKTPOCBapHbIe NPSIMOLLOBHbIE. TexHuYeckne TpeboBaHus

FOCT 14202 TpybonpoBoabl NPOMbILLINEHHbIX NpeanpuaTuin. Ono3HaBaTenbHas okpacka, npeaynpex-
AaroLlne 3HaKku 1 MapKUPOBOYHbIE LLUTKM

FOCT 16037 CoeguHeHusi cBapHble cTanbHbIX Tpy6onpoBogos. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3rie-
MEHTbI 1 pa3aMepbl

FOCT 17375 [etanu Tpyb6onpoBoaoB 6eCLIOBHbIE NPUBAPHbLIE U3 YINEPOAUCTON U HU3KONErMpoOBaHHOWM
crtanu. OtBoabl kKpyTomsorHyTbie Tuna 3D (R = 1,5 DN). KoHcTpykuus

FOCT 17378 [etanu TpybonpoBogoB 6eCLIOBHbIE NPUBAPHbIE U3 YINIEPOAUCTON N HU3KONErMpoBaHHOWM
ctanu. MNepexogbl. KoHCTpyKUns

FOCT 18442 KoHTponb Hepaspywatowmi. KanunnapHele metogbl. O6une TpeboBaHms

FOCT 19281 lNpokaT NoBbIWEeHHOW NpoYHOCTU. OBLIMe TeXHMYECKME YCNOBUS

FOCT 20700 BonTbl, WNWUAbKKX, rakkn 1 Wanbbl Ana rnaHueBbiX U aHKEPHbIX COEAMHEHU, NPobKn n
XOMYTbI C TemnepaTypown cpegbl oT 0 go 650 °C. TexHuyeckune ycnosusi

FOCT 23055 KoHTponb Hepaspywatowuin. CBapka metannoB nnasneHnem. Knaccudukaumsa cBapHbIxX
COeAVHeHWUI Mo pesynbTataMm paguorpaguyeckoro KOHTpons

FOCT 23949 GnekTpoabl BonbdpamoBble CBAPOYHblEe HeMnnaBsALWwmecs. TexHn4eckune ycroBus

FOCT 25054 lNoKOoBKM 13 KOPPO3MOHHO-CTONKMX cTanewn un cnnasoB. ObLme TexHn4eckune ycriosus

FOCT 32388 TpybonpoBoabl TexHOMormyeckne. Hopmbl 1 MeToabl pacyera Ha NPOYHOCTb, BUBpauuto n
cencMnYecKkme Bo3aencTems

FOCT 32569—2013 TpybonpoBoabl TEXHOMOrMYeckme ctanbHble. TpeboBaHUs K yCTPOUCTBY M JKCMya-
Tauuy Ha B3pbIBOMOXapOoOnacHbIX U XMMUYECKM OMaCHbIX MPOU3BOACTBAX

FOCT 33257 Apmatypa TpybonpoBogHasi. MeTogbl KOHTPOMS U UCMbITAHUIA

FOCT 33259 dnaHubl apMmaTtypbl, COeOUHUTENbHbLIX YacTen n TpybonpoBOAOB HA HOMUHANbHOE AaBre-
Hue o PN 250. KoHCTpyKkuusi, pa3mepbl 1 obLine TexHu4eckme TpeboBaHus

FOCT 34233.1 Cocyapbl n annapatbl. Hopmbl 1 meToabl pacyeta Ha npovHocTb. Obwme TpeboBaHus

FOCT 34347 Cocyabl 1 annapartbl cTanbHble cBapHble. ObLme TeEXHUYECcKne ycrnoBusi



FOCT P 71450—2024

[OCT IEC 60079-30-1 B3pbiBoOnacHble cpefbl. PE3NCTUBHBIN pacnpenenuTenbHbiii 3NeKTpoHarpesa-
Tenb. Yactb 30-1. Obume TexHnyeckme TpeboBaHUs U METOAbI UCTIbITAHWUIA

[OCT IEC 60079-30-2 B3pbiBoonacHble cpefbl. QneKkTpoHarpeBaTtenb Pe3nuCTUBHBIN pacnpegenvrenb-
Hbi. YacTtb 30-2. PykoBOACTBO MO NPOEKTUPOBAHUIO, YCTAHOBKE Y TEXHUYECKOMY 06CnyXnBaHuto

[OCT ISO 898-1 MexaHnuyeckne CBOMCTBA KPEMEXHbIX U3OENUA N3 YINMepPOaUCTbIX U NMErMpoBaHHbIX CTa-
newn. Yactb 1. BonTbl, BUHTbI U WNUIbKA YCTAHOBMEHHbIX KNACCOB MPOYHOCTU C KPYMHLIM U MENKUM Liarom
pe3bobl

[OCT P 55599 C6opouyHble eanHuubl 1 getanu Tpybonposogos Ha gaenexue cabiwe 10 go 100 MlMa.
Obwue TexHuyeckne TpeboBaHUs

[OCT P 55724 KoHTponb HepaspyLwawwmi. CoeanHeHnsa ceapHble. MeToabl ynbTpasByKoBble

[OCT P 56512 KoHTponb HepaspyLwatowmin. MarHMTonopoLKoBbI MeTo4. TUNOBbIe TEXHONOrM4Yeckne
npoLeccol

FOCT P 59496 Tpy6bl cTanbHble cBapHble. [ledekTbl CBapHbIX COEANHEHUI. TEPMUHBI U ONpeaeneHns

FOCT P UCO 10816-3 Bubpauusi. KOHTponb COCTOSIHUSI MaLLWH MO pe3ynbratamMm u3aMmepeHui Bubpauum
Ha HeBpalyarLwmxcsa Yactax. Yactb 3. [NpoMbllLneHHble MaLLVHbI HOMUHANbHOM MOLLHOCTLIO 6ornee 15 kBT n
HOMMHanbHOM ckopocTbto oT 120 go 15000 MuH—"

CIM 18.1330 «CHwul1 11-89-80* NeHepanbHble NnaHbl MPOMbILLMEHHbIX NPEeaNPUATUNY

CIM 28.13330 «CHwIM 2.03.11-85 3awmta cTponTENbHbBIX KOHCTPYKLUIA OT KOPPO3UN»

CI 131.13330.2020 «CHwuIM 23-01-99 CTtpoutenbHas KnMMaTonorns»

MpumevyaHne — [lpu NoNb30BaHUN HACTOSALLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHA4apTOB (CBOAOB NpasuIl) B MHOOPMaLMOHHON cucTteme obLuero nonb3oBaHua — Ha ouumnansHom cante depe-
panbHOro areHTCTBa No TEXHUYECKOMY PeryrMpoBaHuio U METPONOTUM B CETU VIHTEPHET Unin No exxerogHomMy nHdopmawm-
OHHOMY yKkasaTenio «HauvoHarnbHble CTaHAapTbI», KOTOPbIN ONyBnNMKoBaH MO COCTOSIHUIO Ha 1 SHBaps TeKyLLero roaa, u no
BbIMyCKaMm eXeMeCs4HOro MHopMaLMOHHOTO ykasaTens «HauvoHanbHble cTaHaapTbi» 3a Tekywmii rog. Ecnn sameHeH
CCbINOYHbIV JOKYMEHT, Ha KOTOPbIV AaHa HeJaTMpoBaHHas CCbifKa, TO PEKOMEHAYETCSA UCMONb30BaTh AENCTBYIOLLYIO BEpP-
CMIO 3TOr0 JOKYMEHTa C y4ETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHEHUIN. ECnn 3aMeHeH CCbINOYHbIN AOKYMEHT, Ha
KOTOpbIN AaHa JaTUpOBaHHasA CCbifika, TO PEKOMEHAYETCA MUCMONb30BaTb BEPCUID 3TOMO AOKYMEHTA C yKa3aHHbIM Bbille
rogom yTeepXaeHus (NpuHsaTus). Ecnv nocne yTBepXXaeHUss HACTOSILLEro CTaHa4apTa B CCbITOYHbIA AOKYMEHT, HA KOTOPbI
[aHa AaTupoBaHHasi CCbiflka, BHECEHO U3MEHEHMWE, 3aTparMBatoLLee MONOXKEHNE, Ha KOTOPOe AaHa CCbifka, TO 3TO Mo-
TNOXXEeHWe pekoMeHayeTCs NpUMeHaTb 6e3 yyeTa JaHHOro n3MeHeHus. Ecrnv cebinoyvHbI JOKYMEHT OTMEHeH 6e3 3aMeHbl,
TO MOJIOKEHME, B KOTOPOM [aHa CCbifika Ha HEero, peKOMeHAyeTCsl MPUMEHATb B YacTW, HE 3aTparmBatoLlelt 3Ty CCbInKy.

3 TepMuHbI, onpegeneHns U CoKpalleHUs

3.1 B HacTosLLEeM cTaHAapTe NPMMEHEHbI CrieayloLe TEPMUHbI C COOTBETCTBYHOLLMMY ONpeaerneHnsaMu:

3.1.1 6nok KOMMyHuKauuin: Habop TexHU4Yeckux usgenui, BKIYarwmin TpybonpoBoabl, onopbl U
OMOpPHbIE KOHCTPYKLUUW MOA, HUX, CPEACTBA 3aLlUThl OT BHELIHMX BO3AEVCTBUM U OPYrUe YCTPOWCTBA, BXOAS-
Lne B 0OHY KOMMIEKTOBOYHYO BEOOMOCTb MpOeKTa pas3MelleHnss 060pyaoBaHUs KUCNOPOAHOIMO NpOu3BOA-
cTBa (3aBoga, CTaHuum).

3.1.2 6nok TexHonoruvyeckum: Komnnekc unu cbopoyHas eguHuLLa TexHonornyeckoro obopyaosaHms
3aaHHOr0 YPOBHS 3aBOACKON FOTOBHOCTM M MPOW3BOACTBEHHOM TEXHOJOTMMYHOCTU, NMpeaHasHayYeHHble s
OCYLLIECTBIIEHUSI OCHOBHbIX UM BCMOMOraTeNbHbIX TEXHONOMMYECKUX NPOLIeCCOB.

| punmevyaHune — B coctaB 6noka BKo4arTCst MaLLWHBbI, annaparhbl, NepBUYHbIE CPeACTBa KOHTPOMA U yrpaB-
neHuna, prGOHPOBO,ElbI, OMnopHbIe n chnyxmaarou.me KOHCTPYKUUN, TennoBaa mnsonauma n xmumunyeckaa salimra. Brnoku
q.)OpMVIpyIOTCﬂ, KaK npaBuiio, 4na ocyulecTsiieHns TennoobMeHHbIX, MACCOOOMEHHbIX, rmgpoanHamMn4yecknx, XuMmn4eckux,
Buonornyeckmnx npoueccos.

3.1.3 HomuHanbHoe paBneHue PN: Hanbonbliee n3bbITOYHOE AaBneHue npu Temneparype paboyen
cpenbl 293 K (20 °C), BbibpaHHOE U3 CTaHAAPTHOrO psiia AaBfieHW, NpyU KOTOPOM AONyCcTMMa AnuUTenbHas
paboTta apmaTypbl 1 geTanen TpybonpoBogoB, UMEKLLMX 3aaHHble padmepbl, 060CHOBaHHbIE pacyeToM Ha
NMPOYHOCTb NpY BbIOpaHHbIX MaTepuanax u xapakTepucTmkax X NPOYHOCTU, COOTBETCTBYHOLLUX TEMNepaType
293 K (20 °C).

| punmevyaHune — COOTBeTCTByIOI.LMe pernoHarnbHble CTaHOapTbl OANA 3NEeMEHTOB TDYGOHPOBO,U,OB cogep-
XaT Tabnuubl C COOTHOLLEHUSAMW AaBneHne — Temneparypa unm Kak MMHUMYM NpaBuno, cornacHo KOTOpOMY MOXHO
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paccyuTaTb 3TM COOTHOLUEHUs. [ns apmatypbl U geTtaneil Tpy6onpoBoaoB, U3rOTOBMEHHBIX M3 POCCUMACKMX Matepua-
1IOB — 37O Tabnuubl, BKNoYeHHble B TOCT 356.

3.1.4 npo6Hoe faBneHue Pnp: M36bITO4HOE JaBneHne, Npu KOTOPOM NPOBOAUTCS UCMbITaHue Tpybo-
NpoBOAa 1 ero 31IeMEHTOB Ha NPOYHOCTb M NNoTHOCTb (MI1a).

3.1.5 paboyee paBneHue Pp: MakcumanbHoe BHyTpeHHee W3BObITOYHOE UMK Hapy>XHOe OaBreHue,
BO3HMKaloLLee Npy HopManbHOM npoTekaHun paboyero npouecca, 6e3 yyeta ruapocTaTMyeckoro AaBneHus
cpedbl UnNy JoMNycTMMOro KpaTKOBPEMEHHOTO MOBbILIEHUS AAaBMNEHNs BO BpeMsi cpabaTbiBaHUsi NpedoxpaHu-
TEeNbHOrO KrnanaHa unu gpyroro npegoxpaHutenbHoro yctponctea (Mla).

MpumeyaHue — B crnyyae 3agaHnsi HAPYXKHOTO AABMNEHWUS HEOBXOAVMO YYUTLIBATL MakCUMarbHbI BakyyM
BHYTPY paccuynTbiBaeMoi nonoctu TpyGonposoaa.

3.1.6 paspeweHHoe AaBneHue Ppaa: MakcumaneHo fonycTMMoe M3ObITOYHOe AaBreHue anemMeHTa
TpybornpoBoga, ycTaHOBMEHHOE MO pe3ynbraTtaMm OCBMAETENbCTBOBAHUS Uy AnarHoctuposaHus (Mrla).

3.1.7 pacyeTHOe AaBneHue B pabo4uux ycnoBusx P: [laBneHune, Ha KOTOpoe NPOBOAUTCH pacyeT Ha
NPOYHOCTb, ONpeaensiemMoe aBTOPOM TEXHOOMMYECKON YacTu npoekTa cornacHo 4.2 (Mla).

Mpumeyanue — B cnyyae, ecnu Tpybonposoa paboTaeT B AByx Unu Gornee pexumax, pacieTHoe JaBneHue
HasHayalT A8 KaKA0ro peXxuMa B OTAENbHOCTY.

3.1.8 pacueTHOoe gaBneHue B YCNOBUAX UCNbITaHUM P’: [laBneHne, KOTOPOMY pacCcyuTbiBaeMblii Tpy-
6onpoBog nogBepraeTcsi BO Bpemsi NpobHOro UcnbiTaHus, BKIOYas ruapoctaTuiyeckoe AaBneHune.

n punmedyaHune — rMD,pOCTaTMLIECKOG nasneHune ot cpeabl, coqepmau.lelhcs—l B pr6onpoaone, YYUTbIBAKOT npu
Ha3Ha4YeHU pacyeTHOro AaBrieHna ana aneMeHTa pr6onpOBo,qa B cny4ae, eclii OHO paBHO Ui 6ornee 5 % I'Ip06HOFO
OaBneHuns.

3.1.9 petanb Tpy6onpoBoaa (thacoHHaa getanb, pUTUHr): YacTb TpybonpoBoaa, npegHasHayeH-
Hasa Ons cCOeAMHEHUs OTAENbHbIX €ro y4acTKOB C M3MEHeHneM unun 6e3 n3amMeHeHus HanpaBneHus, Unu nNpo-
XO[HOTrO CEeYeHusi, UNun 3amblkaroLlasi yyacTok (0TBOA, Nepexo, TPOWHUK, 3arnyLuka, drnaHel) n M3rotoBneH-
Hasi U3 MaTepuana ogHou MapKu.

3.1.10

YCNOBHbIN pa3mep (MPOTAXEeHHOCTb, WUPUHA, BbicoTa) AedekTa: Paamep B MunnmMmeTpax, cooT-
BETCTBYIOLLMIA 30HE MEXAY KpanHUMKU NONoXeHusiMm npeobpasoBarterns, B npeaenax KoTopon OuUKCupyoT
CUrHan OT HEeCMIOLWHOCTN NpY 3aA4aHHOM YPOBHE YyBCTBUTEMbHOCTHU.

[FTOCT P 55724—2013, ctatbsa 3.1.29]

3.1.11 To4YeuHbIN (eAMHUYHbIN) AeceKT Npu yNbTPa3BYKOBOM KOHTpone: [ledekT, ycnoBHas npo-
TSPKEHHOCTb KOTOPOrO He MpEeBbIAET YCMOBHOW NPOTSHXKEHHOCTU MCKYCCTBEHHOrO OoTpakaTens nrowagbto,
paBHOW NpeAenbHON YyBCTBUTENBHOCTU, U KOTOPLIN BbINOMHEH Ha rMyOuHy 3aneraHusa gedekra.

3.1.12 HomuHanbHbIN guameTp DN: MNapameTp, npumeHsieMblin 4ns Tpy6OoNpoOBOAHBIX CUCTEM B Kade-
CTBE XapaKTePUCTUKM NPUCOEONHSEMbIX YaCcTewn.

3.1.13 kpecTtoBuHa: [letanb TpybonpoBoga, npeacrasnsiollas cobon yeTbipe WTyLepa, CoeguHEeHHbIe
mMexay cobon nop onpegeneHHbIM YrioM, U nNpegHasHadYeHHas Ans COEAVHEHUsA U NepekpecTHOro passeT-
BMEHUsI TEXHONMOIMYeCcKkMx TpybonpoBOaOB, NPY 3TOM BbIMOMHSAETCA YCIOBUE — PACCTOSIHWE MexXay OCsMU
OTBETBSEMbIX TPy6ONpPOBOAOB COCTaBNSET: AN oTBeTBNeHn guametpom 4o 100 mm — meHee D + 50 mwm;
ansa orseteBneHun guametpom 100 mm n 6onee — meHee D + 100 mm.

3.1.14 mex6noyHbie cBA3M: YacTb NuHUKM TpybonpoBoaa, coefuHsaoLas TeXHonorndeckne 6rnoku c
6rokaMu KOMMYHUKaLWIA.

3.1.15 HopmaTuBHbIM AokymeHT; H[: CTaHgapT, TexHuyeckne ycrnoBusl, CBOA NpaBui, npasvna u . n.

3.1.16 ortBopa: [letanb Tpybonposoaa, obecnevmBatoLLlas M3MEHEHe HanpaBneHns NoToka TpaHCnop-
TMPyeMOro BellecTBa.

3.1.17 rHyTbIN oTBOA: OTBOA, U3rOTOBMNEHHLIN U3 TPYObI, ¢ pagnycom rmba no ocu Tpybonposoga 60-
nee 1,5 DN.

3.1.18 kpyTousorHyThbi oTBoA: OTBOA, U3rOTOBMEHHbIN U3 TpyObl ¢ pagnycom ruba no ocu Tpybonpo-
Boga He 6onee 1,5 DN.

3.1.19 cekTtopHbin oTBoA: OTBOA, M3rOTOBMEHHbIN N3 CEKTOPOB TPYyObl C MCMonb3oBaHueM cOopku u
CBapKu.
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3.1.20 wramnocBapHou oTBoA: OTBOA, U3rOTOBMEHHbIA U3 NUCTa C UCMOMb30BaHNEM LUTaMMOBKU 1
CBapku.

3.1.21 nepexoa: ®acoHHas getanb TpybonpoBoaa, NpeaHasHavYeHHas Ans PaclUMPEHUs UMK CYXEHUs
noToKa TpaHCMOPTUPYEMOTO BeLLecTBa.

| pnmedyaHune — B 3aBucumocTtn ot cnocoba n3rotoBneHust nepexonbl noapa3fendarTca Ha OecLloBHble,
BanbLUOBaHHbIE U NENneCTKOBbIE.

3.1.22 G6ecwoBHbIA nepexoa: [lepexod, U3roTOBMEHHbIN U3 TPY6 MM NMMCTOBOro npokaTta cnocobom
LUTAMMOBKM.

3.1.23 BanbuUoOBaHHbIV Nepexon: epexon, N3roToBMEHHbIW U3 NIMCTOBOrO npokaTta cnocobom Banb-
LIOBKM C nocrieayroLen cBapkomn.

3.1.24 ponyckaemasi TemnepaTtypa cTeHku: MakcumanbHas (MMHMManbHasa) TemnepaTtypa CTEHKM,
npu KOTOpPOW JonyckaeTcs akcnnyatauus Tpybonposoaa.

3.1.25 pacyeTHas Temnepartypa CTeHKuU: TemnepaTypa, npy KOTOPON NPUHUMAIOT PU3NKO-MEXaHNYe-
CKNe XapaKkTepuCTUKKU, ONyCKaeMble HanpskeHns matepuana v NpoBOAUTCS pacyeT Ha MPOYHOCTb AfNeMeH-
TOoB TpybonpoBoaoB.

3.1.26 pacueTHas Temnepatypa Tpy6onpoBoaga: Temnepartypa, Npu KOTOPO NMPOBOAUTCS pacyeT Ha
MPOYHOCTb 3NeMeHTOB TpybonpoBoaOoB.

MpumeuvyaHue — B cnyuae, ecniv Tpy6Gonposos pabotaeT B AByX Ui Gonee pexumax, pacyetHas Temnepa-
Typa HasHa4aeTCs AN KaXOoro pexuma B OTAENbHOCTU.

3.1.27 TexHonoru4yeckum ysen [cuctemal: KOHCTPYKTMBHO M TexHomormdyecku obocobrneHHas 4actb
obbeKkTa CTpPOUTENbCTBa, TEXHMYECKass FTOTOBHOCTb KOTOPOW MOCMe 3aBeplUeHUst CTPOUTENbHO-MOHTaXHbIX
paboT no3BonsieT aBTOHOMHO, HE3aBUCVMMO OT FOTOBHOCTW O6bekTa B LienoM NpOoBOAUTL MyCKOHanagouHble
paboTbl, UHAMBMAYamNbHbIE UCMbITAHWUS U KOMMNIIEKCHOE ONpoboBaHue arperatoB, MEXaHU3MOB U YCTPONUCTB.

3.1.28 TpouHuk: ®acoHHas geTanb TpybonpoBoaa Anst CAUSHUSA UMY OeNeHUsi NOTOKOB TPaHCMopPTUpy-
eMoro BellecTBa nog yrnom ot 45° 0o 90° BKMIOYUTENBHO.

an MeyaHue — B 3aBMcMmocTu OT cnocoba M3roToBNeHUs TpOIZHVIKVI nogpasaendarTca Ha fecLloBHbIe,
CBapHble N WTaMnocBapHble.

3.1.29 6GeclOBHbIA TPOWHUK: TPOMHUK, U3rOTOBMEHHbIV U3 GecloBHOW TpyObl cnocobom ropsyen
LUTaMMNOBKM NGO ruapoLITaMMNOBKX, UNN U3FOTOBMNEHHbINA U3 MOKOBKM UMW U3 NINTON 3aroTOBKW.

3.1.30 cBapHOW TPOWHMK: TPONHUK, N3FOTOBIEHHbIN U3 BECLUOBHbIX UMW 3NEKTPOCBAPHbIX TPYD cnoco-
6om Bpesku WwTyLepa.

3.1.31 wramnocBapHOW TPOWHUK: TPOMHUK, U3rOTOBIEHHLIA U3 NTUCTOBOrO npokaTta crnocobom rops-
Yen WTamMnoBKkU ¢ OTOOPTOBKON rOPNIOBMHBLI U MOCNEAYOLLEN CBAPKOMN.

3.1.32 Tpyb6onpoBoa: TexHu4eckoe nsgenve, cocrosiiee u3 Tpyb, getanen Tpy6, apmatypbl 1 TOMY
nogobHoro, coeguHaoLLee annapartbl, COCyAbl, 6riokM 1 CMCTEMbI, MpegHa3HadYeHHoe ANs TpaHCnopTMpoBa-
HUS1 ra30006pasHbIX Y XXUOKUX NPOAYKTOB.

3.1.33 BHyTpMGnouHbIM TpyGonpoBoa: TpybonpoBog B cocTaBe Grnoka 3aBOACKON FOTOBHOCTU UMK
BHYTPY MOHTaXHOro 6roka, U3onMpyemoro HacbIMHOM N30NsLneN.

3.1.34 Tpy6onpoBogHasa apmatypa (apmaTtypa): TexHu4yeckoe YyCTPOMCTBO, yCTaHaBnvMBaemoe Ha
TpybonpoBoaax, obopyaoBaHMM U €MKOCTSX M MpefHa3HavYeHHoe ANA ynpaBneHus notokom paboyen cpedbl
nocpeacTBOM U3MEHEHMS NOLaan NPOXOSHOrO CeYeHUsI.

3.1.35 naTtpy6ok (wTyuep): OTpe3ok TpyObl, KOTOPbIA HA OAHOM U3 CBOMX KOHLIOB MMEET COeAUHUTENb-
Hbl anemeHT (pe3bby, brnaHew, pacTpyb u T. n.).

MpumevyaHne — [pyrMM KOHLOM naTpybok HEMOCPEACTBEHHO COeaUHEH C TPpyOONpPOBOAHOW CMCTEMOW, an-
napaTom unv pesepByapom.

3.2 B HacTosilLeM cTaHOapTe NpUMeHeHbl CrieayroLne CoKpaLleHus:

A3 — aKycTmyeckas aMUCCUS;

KO — KOHCTPYKTOPCKasi AOKyMeHTaLus;

Krg — KO3 PULMEHT NONEe3HOro 4enNCTBus;

MKK — MEXKpPUCTannuTHasi Koppoausi;

HO — HOpPMaTUBHbIN JOKYMEHT (HOpMaTUBHas AOKYMeHTauus);
MrpP — nnaH npouaBoAcTBa pabor;
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nc — nacnopr;

PO — paavorpaduyeckuin KOHTponb (gedekrockonums);

P3 — PYKOBOZACTBO MO 3KCnyaTauuu;

CHIM — cnupanbHO-HaBUTasa NPoKnagka;

TY — TeXHU4YecKue ycrnoBus;

Y3K (¥Y3) — ynbTpa3ByKkOBOW KOHTPOrb (ynbTpasBykoBasi AedeKkrTockonus);

un — uBeTHas AedEeKTOCKOMus;

ASME — AmepukaHckoe 06LLEeCTBO UHXEHEPOB-MEXaHUKOB;

DN — HOMUHanbHbIN AnamMeTp;

KCU (KCV)— ynapHas Ba3KoCTb, Ha obpasue ¢ U-o6pa3HbiM Hagpe3oMm (To xe ¢ V-o6pa3HbiM Hagpe-
30Mm);

PN — HOMMHanbHOE AaBrieHMNE.

4 OCHOBHbIE NOJNOXEHUSA U pacyeTHbIe NnapamMeTpbl AnA NPoOeKTUpoBaHUA

4.1 OCHOBHbIE NMONOXeHUs

4.1.1 Bce n3ameHeHuUsi B NPOEKTHOW AOKYMEHTaLMMW, BO3HMKAIOLLME B NPOLecce U3roTOBMNEHUS, MOHTaxa
1 peMoHTa TpybonpoBoaa, B TOM YMCfe 3aMeHa maTepuarnos, AeTanen u U3MeHeHUs Krnacca OTBETCTBEHHO-
cTn TpybonpoBoaoB, cnefyeT cornacoBbiBaTh C pa3paboTYKoM NPOEKTHOW AOKYMEHTaLUN NN OHU JOIKHbI
ObITb BbIMOMHEHbBI OpPraHM3auunein, MetoLwen NpaBo NPoOBeAEeHUS yKa3aHHON paboThbl.

4.1.2 Onga Tpy6, apmaTtypbl 1 COeANHUTENbBHbIX YacTen TpybonpoBogoB HOMUHANbHbIE AaBneHus PN n
COOTBETCTBYOLME UM NPOBHbIE Pnp, a Takxe pabouune Pp nasneHus npuHumatot no NOCT 356.

4.1.3 TonuwmHy cTeHOK Tpy6 v Apyrux getanen TpybonpoBOAOB cneayeT onpeaensits pacyeToM Ha npoy-
HocTb no MOCT 32388 B 3aBMCUMOCTM OT pacHETHbIX MapaMeTpoB, KOPPO3UOHHbBIX U 3PO3NOHHbLIX CBOMCTB
cpedbl N0 HOPMAaTUBHO-TEXHUYECKUM AOKYMEHTaAM NPUMEHUTENbHO K AeNCTBYOLWEeMy copTaMeHTy Tpy6. Mpu
BblOOpe TOoMLWMH CTEHOK TpyD 1 AeTanen TpybonpoBoAoB noanexar y4yety 0CO6eHHOCTU TEXHOMOIMM UX U3ro-
ToBneHus (Hanpumep, rnbka, cbopka, ceapka). B o6ocHOBaHHbIX cry4yasx AonyckaeTcs UCnonb3oBaHve pac-
yeTHbIx FTOCT 34233, a Takke npuBeaeHHbIX B [2].

4.1.4 Tpu pacyeTe TONWMHBLI CTEHOK Tpy6onpoBogoB npubaBky Ha KOMMEHCALUIO KOPPO3MOHHOMO U3-
HOCa K pacyeTHOW TOSLUUHE CTEHKM HY>XHO BblOupaTb ncxogs u3 ycnosus obecnevyeHnss Heobxogmmoro pac-
YEeTHOro cpoka cnyx6bl TpybonpoBoAa 1 CKOPOCTU KOPPO3UN.

4.1.5 Tpy6onpoBoAbl, KOTOpblE MOABEPratoTCs UCMbITAHUIO Ha MPOYHOCTb M MMOTHOCTb COBMECTHO C
apyrum obopyaoBaHuem (annapatbl, KOMNEHCATopbl U T. A4.), UCMbITbIBAIOT MO HAUMEHbLUEMY AABMEHUI0 Kax-
AO0ro U3 3N1eMEeHTOB UCMbITbIBAEMOW CUCTEMBI.

4.1.6 JomxkHbl BbiITb NpegycCMOTPEHbl Mepbl MO NPefoTBPALLEHUIO MOBbLILEHUS AaBNeHUs CBepx pac-
YETHOro u ero cbpocy C NOMOLLbI MPeAoXpaHUTENbHOIO YCTPOMUCTBA. [lonyckaeTcs KpaTKkOBpeMeHHoe Mo-
BblLLEHVEe AaBneHns Bo Bpems paboTbl npegoxpaHuTenbHbiX yCTponcTB He 6onee yem Ha 10 % ot paboyero
OaBrneHus.

4.1.7 Bo nsbexaHue yteyek, NponvBoB U B3aMMOMNPOHUKHOBEHUS NPOAYKTOB MpuU ABUXEHUU nx obpat-
HbIM XO4OM [OrmKHa ObITb MpeaycMoTpeHa obpaTHas apmaTypa.

4.2 PacuyeTHoe naBneHue

3a pacyeTHoe BHyTpeHHee [jaBrieHne B Tpy6onpoBoae NpMHUMALOT:

- Haubonbluee pacyeTHoe (paspeLleHHOe) AaBreHue Ans annapaTtoB, C KOTOPbIMU coeauHeH Tpybo-
npoBof;

- ONS HaMopHbIX TPy6GOoNpoBOoAoB (Mocrne HacoCOB, KOMMPECCOPOB, ra3oAyBOK) — MaKkcuMarbHoe [AaB-
neHuve, pasBMBaemMoe LIEHTPOBEXKHON MalUMHOM NPU 3aKpbITOM 3a[BWMXKKE CO CTOPOHbI HarHeTaHus; a Ans
MOPLUHEBbIX MALLUWH — [AaBMeHWE NMOMHOro OTKPbITUS NPeAOXPaHUTENbHOTO KranaHa apMaTypbl, yCTaHOBIEH-
HOTO Ha UCTOYHWKE JABIEHUS;

- B cucTemMax TpyGonpoBOAOB, 3aLMULLEHHbIX NPEAOXPAHUTENBHBIMY KNanaHaMmy — MakcuMarbHO BO3-
MOXHOE [aBreHne, BO3HUKaIOLEE MPY OTKIIOHEHWM OT HOPMAasbHOTO TEXHOMOMMYECKOrO pexnma v onpegens-
eMoe TEXHOIMOrMYecKon YacTbio NPOeKTa, C y4eToM NpoTMBOAaBNeHus npu cbpoce. [lonyckaeTcst KpaTkoBpe-
MEHHOE MpeBhbILLEHNE pacYeTHOro AaBneHus npu paboTe knanaHa B npegenax 10 %;
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- Opyroe BO3MOXHOEe [aBlieHne, KOTOPoe B COYETaHWM C COOTBETCTBYHOLLEN TemMnepaTypoi MOXeT Mo-
TpeboBaTh 6OMbLLYIO TOMWMUHY CTEHKN;

- pacyeTHOe HapyXXHOe [AaBreHune Ans BakyyMHbIX TPyGONpoBOAOB NMPUHUMAIOT UCXOAS U3 OCOBGEHHO-
CTeln TeXHOMorM4yeckoro npotecca.

4.3 PacyeTHas Temnepartypa

4.3.1 PacyeTHyto TemnepaTypy UCNOonb3yT AN OnpeaeneHnsi MPOYHOCTHbIX XapaKTepUCTUK maTepua-
na v gonyckaeMbIX HanpshXKeHUi, a Takke Npu pacyeTe Ha MPOYHOCTb C y4eTOM TeMnepaTypHbIX BO3OENCTBUNA.

4.3.2 PacyeTHylo TemnepaTtypy CTEHKU ONPeAenstoT Ha OCHOBE TEMMOTEXHUYECKUX pacyeToB UMnun pe-
3ynbTaToOB UCMbITAHWUM, @ TaKKe Ha OCHOBaHWM OMbITa SKCNyaTauuy aHanormyHbIX U3genuin.

4.3.3 lNpwu pabouen Temnepatype cpenbl Bbiwe 20 °C ans onpegeneHvs 4onyckaeMblX HanpsiKeHun u
pacyeTa Ha MPOYHOCTb 3a pacyETHYO TemnepaTtypy CTeHku TpybonpoBoa NpUHUMAOT HaubornbLUy TeMne-
paTypy CTEeHKM 3rieMeHTa C y4eTOM TemnepaTypHbIX YCIOBUIA, OXuaaemblx B npouecce akcnnyatauuun. Ecnn
HEBO3MOXHO NPOBECTV TEMMOBble pacyeTbl UM U3MEPEHUS U eCnu BO BpeMs JKCnnyaTauum Temneparypa
CTEHKM NoBbILLIaeTcsa 40 TeMnepaTypbl Cpebl, CoNpuKacarLLEencs Co CTEHKOMW, TO 3a pacyeTHY0 TemnepaTypy
cnegyeT nNpvHMMaTb HaumbonbLuyo Temnepartypy cpedbl, HO He Huxe 20 °C. MNpu oborpeBe OTKPbITLIM NNa-
MeHeM, oTpaboTaHHbIMK ra3amun Unu SNeKTpoHarpeBaTensaMmn pacyeTHy TemnepaTypy NpUHUMAKT paBHOWN
Temnepartype cpefbl, yBenunyeHHon Ha 20 °C npu 3akpbiTom oborpese u Ha 50 °C — npwu npsimom oborpese,
ecnu HeT bornee TOYHbIX JaHHbIX.

4.3.4 Tlpn paboyen Temnepatype cpedbl Hmwke 20 °C 3a pacyeTHyl TemnepaTtypy Ans onpeaeneHuns
JonyckaeMblx HanpshxeHun npuHumatot Temnepatypy 20 °C, a ansi Beibopa MmatepuanoB 1 pacdeTa Ha npoy-
HOCTb MCMOMb3YIOT MUHMMAarbHblE TEMMNEpaTypbl CTEHKN 3NIEMEHTOB TPyOONpoBOAOB, HAXOASALMXCS Noa AaB-
neHnemMm, 4Tobbl n3bexaTb BOSHUKHOBEHUS YCIOBUIA, NPU KOTOPbIX BO3MOXHO XPYMNKOe paspyLueHue.

4.3.5 Ecnu TpybonpoBoa aKcnnyaTUpyoT NPy HECKOMbKMX Pa3nUYHbIX PeXUMax Harpy>xeHvus unu pas-
Hble anemeHTbl paboTalT B pasHbIX YCNOBUAX, AN KaXO0ro pexuma [onyckaeTcs onpefensite CBOK pac-
YETHyI0 Temneparypy.

4.3.6 MNpwu pacyeTe HanNpsXKEHUN, BbI3BaHHbIX CTECHEHHOCTBIO TemnepaTypHbIX AedopMaunii, UCNonb-
3YIOT BO3MOXHbI€ NPW IKCNyaTaumm 3Ha4eHus TeMmnepaTyp pasfmyHbIX AeMEHTOB, MPUBOASILLNE K BO3HUKHO-
BEHMI0 HanbomnbLINX TeMnepaTypHbIX HanpsXXeHUn unn Hambonee HebnaronpUATHOIO COYETaHUS PA3NUYHbIX
HanpsKeHWn. AT TemnepaTypbl MOFyT OTANYATLCA OT PACYETHbIX TeMNepaTyp, UCMOMb3yeMblX Npu onpeae-
NEeHNN JonyckaeMblX HaMPsHXEHUN.

4.3.7 HanpshkeHus, Bbi3BaHHblE CTECHEHHOCTbIO TemrepaTypHbiX AedopmMaunii, NpeacTaBnsalT OCo-
Oyt ONacHOCTb MPU 3HAYUTENIBHOM YUCTE TEMMOCMEH. [1py OTHOCUTENBbHO BbICOKMX CKOPOCTSIX Harpesa u/mmnu
oxnaxaeHus anemeHToB TpybonpoBoga Temnepartypbl, UCMONb3yeMble Npu pacyeTe HanpshKeHui, Bbi3BaH-
HbIX CTECHEHHOCTbIO TemnepaTypHbIX gedopmaunii, cnegyeT onpeaenaTe UCXOAA U3 pe3ynsTaToB pelleHus
3aJayu HecTauMoOHapHOW TEMMONPOBOAHOCTYH, yHUTbIBAIOLLEN BNUSIHUE HA pacrnpeneneHue TemnepaTtyp CKo-
pPOCTW HarpeBa — OXNaXAeHUs.

5 Knaccudmkauusa Tpy6onposoaon

5.1 TpybonpoBoabl B 3aBUCMMOCTU OT YCMOBUI 3KCNnyaTaummn, CTeNEeHN OTBETCTBEHHOCTU U PaCYeTHbIX
napamMmeTpoB (4aBneHns 1 TemnepaTtypbl) NOAPA3[ENAOT Ha YeTbIpe Krnacca OTBETCTBEHHOCTUM — CM. Tabnuuy 1.

5.2 Knacc oTBETCTBEHHOCTM crieAyeT ycTaHaBMNMBaTh No napamMeTpy, TpebytoLemy oTHeceHus ero kK 6o-
nee OTBETCTBEHHOMY Knaccy.

5.3 Knacc Tpy6onpoBoaa onpeaensieT COBOKYNMHOCTb TEXHUYECKMX TpeOOBaHUN, NpeabaBnsieMbiX K KOH-
CTPYKLMUN, MOHTaXy 1 06bemy KOHTpons TpybonpoBoaoB.






