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Mpeancnoeue

1 MOOTOTOBIEH O6LwecTBoM C OrpaHWYeHHOW OTBETCTBEHHOCThI «[a3npoM MOPCKWUE MNPOEKTbI»
(OO0 «lMaznpom MopckuMe MpoeKThI») Ha OCHOBE CODCTBEHHOrO MepeBoda Ha PYCCKWUWA A3bIK aHIMOSA3bIYHON
BEpPCWM CTaHOapTa, yKa3aHHoro B nNyHKTe 4

2 BHECEH TexHuyeckum komuTeToM no ctaHgapTtuszauuun TK 23 «HedTaHaa v razosasa npoMbILUNeH-
HOCTb»

3 YTBEPX/EH u BBEAEH B JEWCTBME [Mpukaszom denepansHOro areHTCTBa Mo TEXHWUYECKOMY
perynupoBaHnio U metponoriun ot 17 sueaps 2024 r. Ne 19-ct

4 Hactoswumi ctaHaapT sSBngeTcd MogudULKMPOBaHHBLIM MO OTHOLUEHUIO K MEXAYHapoOHOMY cTaHzap-
Ty MCO 13628-5:2009 «HedtaHaa n raszoeBas NpoMbILLNEHHOCTL. [1poeKkTMpoBaHUE W 3KcnnyaTauus cUcTem
noasogHol Aobbiun. Yacts 5. NogrogHble wnaHrokabenuy (ISO 13628-5:2009 «Petroleum and natural gas
industries — Design and operation of subsea production systems — Part 5: Subsea umbilicals», MOD) nytem
BHECEHWUSI TEXHUYECKMUX OTKNOHEHWNA, 0DbACHEHE KOTOPbIX MPUBEAEHO BO BBEOEHWM K HACTOSALLEMY CTaHaapTy.

KpuBasi OMNyCTUMOWN Harpy3Kku nNpueefeHa B AONONHUTENBHOM npunoxeHun JA.

HavmeHOBaHWe HacTosWero cTaHgapTa MU3MeHeHO OTHOCUTENIbHO HaUMEHOBaHUA YKa3aHHOIo Mexay-
HapogHoro ctaHaapTta anga npuesegeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CeefeHuVsa 0 COOTBETCTBUM CChIMOYHbIX HALMOHAMNBHBIX U MEXIOCYAapCTBEHHbIX CTaHAAPTOR MEXAyHa-
pPOOHBIM CTaHOapTaM, UCMOMNb30BAHHBIM B KAYECTBE CChINOYHLIX B MPUMEHEHHOM MEXAYHapo4HOM CTaHaap-
Te, NpUBedeHbl B ONMHUTENbHOM npunoxeHun O0b

5 BBE[EH BIEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHA 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoll ®@edepayuu». VMHpopmayus ob us-
MeHeHUSX K HacmosuwemMy cmaHO0apmy nybriukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuwieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHele cmandapmel», a oguyuansHbil mekcm uaMeHeHul
U onNpagoKk — 8 EXEeMeCHYHOM UHGhOopMauUOHHOM ykazamene «HauyuoHanbHbie cmaHdapmel». B crnydae
nepecmompa (3aMeHbl) unu omMeHbl Hacmosueao cma+H@apma coomeemcmaytowee ygedomMneHue bydem
onybnukosaHo 8 brnuxaluwieMm 6binycKke eXeMecsyHo20 UHQPOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemaeyoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewamcs makxe 8 UH-
hopmayUoHHOU cucmeme obujeao noib308aHuss — Ha oguluanbsHoM calime @edepanbHo20 azeHmemea no
MexHUYECcKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© ISO, 2009
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NnpoCcTpaHeH B Ka4vecTBe ocbmu,uaanoro n3gaHus tes pas3pelieHna dJe,qepaanoro dreHTCTBa no TexHu4de-
CKOMY perynmnpoeaHu N MeTponornn
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BeegeHue

HacTtoawwmi ctaHgapT paspaboTaH ¢ Uenbio COBEPLUEHCTBOBAHUA HaLWOHANLHOW HOpMaTMBHOW Basbl
Poccuiickoin ®egepayumn, obecneunBatoleil eQUHbIA NOAX0 K NPOEKTUPOBaHUID K SKCNNyaTalun cMCTeM nog-
BOOHOM A0OLIYKM M BXOAALINX B €€ COCTaB aneMeHToB. PopMupoBaHMe KOMIMNeKca cTaH4apToB AN CUCTEMBbI
noaeoaHon 0obbiun, B COOTBETCTBUW C OCHOBAMMW HALIMOHANbBHOW CTaHAapTU3aLMA U NPUHLMMAMKW rapMOHK3a-
LMK OOKYMEHTOB HaLMOHAaNbHON CUCTEMbI CTaHAAPTU3aLMKA C MEXOYHAPOAHOW, OCYLLECTBMNSIETCA Ha OCHOBE
NPUMEHEHUA MEXOYHAPOAHLIX CTaHAAPTOR, OTPaXalLWMX NepefoBol 3apyBexHbIiN OnbIT, Nydllive MUPOBLIE
NPaKTUKA U COBPEMEHHbIE METOAUKKN NPOEKTUPOBaHUS.

Mpy 3TOM C LEenbi NOBLILEHUA HAaYYHO-TEXHUYECKOTO YPOBHS KOMMIIEKCA HALUWOHAINbLHLIX CTaHaapToB
y4yeTta ocobeHHocTen 06bLEKTOB M acCNeKTOB cTaHAapTM3aUKnK, KOTopble XxapakTepHbl ona Poccuiickoin Penepa-
LMK, B TOM YKCIe B CUMNY ee KNMMaTUYeCKnX U reorpacpuyeckux hakTopoB, a Takxke AN yyeTa HaKomNMneHHoro
0Te4YeCTBEHHOIO M 3apybexHOro onbiTa NPOeKTUPOBaHUA, CTPOMTENbLCTBA W 3KCNIyaTauMyM CUCTEMbl MOLBO-
OHOWM 0obbiuM B Nepuo BpEMEHN C MOMEHTA BBOAA B AeNCTBUE NMPUMEHAEMOro MeXyHapoaHOro cTaHaapTa,
TEXHWYECKOE COAEepXKaHWe HaLMoHaNbLHOro ctaHaapTa MoQUULMPOBAHO MO OTHOLUIEHUKO K NMPUMEHSIEMOMY
MEXOYHapo4HOMY CTaHOapTy.

Mpw paspaboTKe HACTOALLEro cTaHgapTa Takke Mcnonb3oBaHa MoauduLnpoBaHHaa dopmMa npuMeHe-
HUS MEeKAyHapo4HOro ctaHgapTa, KoTopas onpegeneHa HeobXOAMMOCTbI0 BHECEHWS TeXHUYECKMX OTKITOHe-
HWIA, UBMEHEHUWA CTPYKTYPbl U UX MOEHTUUKALUA.

HacTosilymin ctaHoapT ycTaHaBnyMBaeT npaBuna v obuimMe npuHUMnel, KOTopble cneayeT cobnwoaarts npu
NPOEKTUPOBaHWK, N3TOTOBNEHUK, YKNAAKe U 3KCnnyaTtauuu wnaHrokabenen B coctaBe cUCTEMBI YNPaBneHus
noaBoAHOW AoObIYen.

HacTosilymin cTaHgapT ABnseTcd MoguUUMPOBaHHBIM MO OTHOLUEHWID K MEXAYHapoaHOMY CTaHOapTy
MCO 13628-5:2009 «HedTaHas 1 razoBas NPOMbILLNEHHOCTb. [MpoekTpoBaHme 1 aKCnnyatauumsa cMcTeM nog-
BOAgHOM fobblyn. YacTe 5. MogBogHble wnaHrokabenu». NpyM 3TOM PUCYHOK, cogepXalluili NpUMep KpUBbIX
OOMYyCTUMbIX Harpy3oK Ha LwnaHrokabens, NnepeHeceH U3 pasgena 3 B 4OMONMHUTenNsHoe npunoxerHve A, B
pasgnen 3 nobaBneHbl TEPMUHONOTMYECKME CTaTbW. B npunoxeHuun | MICKNoYeH NpUMep pacyeTa B aHIMUACKON
cucteme mep. B paszgen 15 gobaeneHbl JONONHUTENBHLIE MONOXEHWA, YCTAHABMNMBAKLLWE NOPAO0K 0hopmM-
JIeHWs pesynbTaToB peMoHTa 1 obLWKre NPUHLKMLI 3KCnnyaTtauummn WwhnaHrokabens.

B uenax ynyyleHusi NOHMMaHWA Monb3oBaTeNnAMN HEKOTOPLIX MOMOXEHWA HacTosLero ctaHjapTa, a
TaKke ANs ydeta TpebOOBaHNA POCCUICKUX HOPMaTUBHbIX NMPaBOBbLIX aKTOB, HOPMAaTMBHO-TEXHUYECKMX LOKY-
MEHTOB W OTEYECTBEHHON CneLnduKM NPOEKTUPOBAHNS, CTPOMTENBLCTBA U SKCNNyaTauumn Mopckux HedTeraso-
NMPOMbLICNIOBBLIX COOPYXXEHWIA, B TEKCT BHECEHbI UBMEHEHWUA 1 AOMNOMNHEHWS, BblAENEHHbIE KYPCUBOM.

v
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FOCT P 71204—2024
(MCO 13628-5:2009)

HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

Hed)TAHaA 1 razoBas NPOMbILINEHHOCTb
NMPOEKTUPOBAHUE WU 3KCNNYATALMUA CUCTEM NOABOOHON OOBLIYMX
Yactb 5
MNopBoAHble ynpaBnsiowme wnaHrokabenu

Petroleum and natural gas industries.
Design and operation of subsea production systems.
Part 5. Subsea control umbilicals

Data BeepeHua — 2024—02—01

1 ObnacTb NnpUMeHeHus

HacToswmi ctaHgapT ycTaHaBnvMBaeT npasuna v obuwme npyMHUMNGl NPOeKTUpoBaHKs, Bblbopa maTte-
puarnoB, W3roTOBMNEHWSA, UCMbITAHMA, YKNaakM WM 3KCnnyatauMu nogBOAHbLIX yNpasnsawwmx WwnaHrokabenen
(manee — wnaHrokabenen) 1 BXOASLLEro B MX COCTaB BCNOMOraTenbHoro 06opyaoBaHns B COCTABE CMCTEMDI
noasogHoi Aobeium (CMNA). Coctas BcnomoratensHOro obopyooBaHUS He BKMOYaeT TeXHUYEeCKNne cpefncTea
ONa HAABOAHOW YacTu LWnaHrokabensa, KoTopkle pacnonoXeHsl Nocne HagBOAHOTO OKOHEYHOro YCTPOWCTBa
LinaHrokabens v NOCTOAHHO HE COEOUHEHb! C HUM.

HacToawmi ctaHoapT pacnpocTpaHAeTcsa Ha WnaHrokabenu, B CoCTaB KOTOPbIX BXOAAT TaKMe anemeH-
Thl, KaK anekTpudeckve kabenu, ontudeckve kabenu, Tpybbl N3 TEPMONNACTUYHbLIX NONMMEPOB W MeTannnye-
ckne Tpy6bil.

HacToswmin ctaHgapT pacnpocTpaHaeTcs Ha WnaHrokabernu, skcnnyaTupyemsle B CTaTUMECKUX U AWHA-
MUYECKUX YCINOBUSX U COENMHSIOLL e 0DopyaoBaHKe, pacnonoXeHHOe Kak Ha MOBEPXHOCTK, TaK U No4 BOAOW.

HacToawumi ctaHgapT He pacnpocTpaHsaeTcs Ha MHTepdhelickl Ha coednHsaeMoM 0bopyaoBaHUK, 3a UC-
KIMOYeHWeM CryyYaes, Koraa ykasaHHble MHTepdenchl BMUMSIOT Ha TEXHWYEcKWe napameTpbl WwnaHrokabens
Unn BcnomoraTtenbHoro obopynosaHus.

HacToswmi ctaHgapT pacnpocTpaHseTcs Ha MeTannuyeckne TpyObl B cocTaBe LinaHrokabens co cne-
OyHLWWMA pa3mepamMuy: TOMNWKMHA CTEHKU MeHee 6 MM, BHYTpeHHUIA auameTp meHee 50,8 mm. TpyObl, umeto-
wre 66nbLIKe pazMmepsbl, CNedyeT paccMaTpuBaTth Kak TpybonpoBoabl, a MX NPpOeKTUPOBaHWE U N3TOTOBNEHWE
cnenyeT OCcyLLecTBNATE COrNacHO 0bLWenpuHATEIM cTaHaapTaM Ha TpybonpoBoaHbIE CUCTEMBI.

HacTosawmi cTaHgapT He pacnpocTpaHseTcss Ha MeTannMyeckie Unu nonnuMmepHble Tpyobl, paccunTaH-
Hble Ha faBneHue meHee 7 Ma.

HacTosawmi cTangapT He pacnpocTpaHaeTca Ha anekTpuyeckne kabenu ¢ HOMUHAaNbHbLIM HaNPSKeHW-
eM, NpeBbIlaWmMM cTaHgapTHoe 3HaveHne Hanpsokenus Uy/U(U ) = 3,6/6(7,2) kB, rae Uy, U n U, onpege-
ngawT cornacHo TOCT 31996 n TOCT 34834.

2 HopMaTuBHbIE CCbINKK

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cnefyloLlue cTaH4apThl:
FOCT 25.101 Pacyems! U ucnbimaHus Ha npodHocms. Memods! cxemamusayuu cryYalHbliX Mpoyeccos
HaepyXeHUs 3NeMeHmMo8 MaulluH U KOHCMPYKUul U cmamucmu4yeckoao npedcmasneHus pesynbmamos

MapaHune ochbuumnansHoe
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FOCT 550 Tpybbr cmanbHble becuwiogHbie 01 Heghmenepepabameigarowel U HechmexumMudeckol npo-
MbilUIeHHOCMU. TexHu4Yeckue ycnosus

FOCT 2990 Kabenu, npoeoda u wHypsl. Memods! ucrnbimaHus HanpsikeHUeMm

FOCT 3345 Kabenu, npoeoda u wHypbl. Memod onpedeneHus 31eKmMpUYeCcKo20 ConpomueneHus Uu3o-
nayuu

rOCT 6996 (MCO 4136—89, MCO 5173—81, MCO 5177—81) CeapHbie coeduHeHus. Memods! onpe-
OeneHuUs MexaHU4YecKux ceolicme

FOCT 7229 Kabenu, nposoda u wHypbi. Memod onpedeneHus 31eKmpuU4ecKko20 ConpomueneHus moko-
MPo8oOAWUX XUIT U MPOBOOHUKO8

FOCT 9450 UsmepeHue Mukpomeepdocmu edasnueaHueM anMasHbIX HaKOHEYHUKO8

FOCT 10692 Tpybsl cmansHbie, YyayHHble U coeduHumensHele demanu K Hum. lNpuemMka, MapKkupoeka,
ynakoeka, mpaHcrnopmuposaHue U xpaHeHue

FOCT 11706 Tpybbi. Memod ucnbimaHus Ha pasdadqy Konblya KOHYyCOM

rOCT 11262 (ISO 527-2:2012) Mnactmacckl. MeToa UcnblTaHWa Ha pacTsKeHue

FOCT 12177 Kabenu, npogoda u WHypbl. Memods! npogepku KOHCMpPyKUUU

FOCT 16504 Cucmema 2ocy0apcmeeHHbIX ucnbimarul npodykyuu. McrnsimaHus U KOHMPOo-b Kade-
cmea npodykyuu. OCHOBHLIE MEPMLHbLI U onpedeneHust

FOCT 17410 Konmpons Hepaspywarowul. Tpybbl Memannudeckue becuwiogHbie. Memods! ynbmpa3sgy-
Koeol dechexmockonuu

rOCT 22483 (IEC 60228:2004) >Kunel Tokonposogswme ansa kabenei, nposBogos U LUHYPOB

FOCT 23207 ConpomueneHue ycmanocmu. OCHO8HbLIE MepMUHbI, onpedeneHus u obo3HaJYeHUs

rOCT 27893 Kabenu cessu. Memods! ucnsimaxutl

IFOCT 29322 (IEC 60038:2009) HanpsixeHusi cmaHGapmHbie

MOCT 31996 Kabenw cunoBble ¢ NNMAacTMacCoBOW M30MAUNe Ha HoOMWHanbHoe HanpsxeHue 0,66; 1 u
3 kB. Obwme TeXHUYECKNe yCrioBus

FOCT 34370 (ISO 527-1:2012) MnacTtmacckl. OnpefeneHne MexaHM4eCcKux CBOWUCTB NPWU pacTsKeHW!.
Yactb 1. O0OLWMe npuHUKBI

IOCT 34834 Kabenu cunossie ¢ 3kcmpyduposaHHOU usonayuel Ha HOMUHansHoe Hanpsi:xeHue om 6 do
35 kB eknrouumensHo. Obujue mexHuYeckue ycrnoaus

FOCT ISO 3183 Tpybel cmanbHbie dna mpybonpoeodos HeghmaHoU u 2a3080l MPOMbILIEHHOCMU.
Obuwue mexHuYyeckue ycrnoeus

rOCT ISO 6803—2013 PykaBa pe3vMHOBbIE UMM NNACTUKOBLIE U pykaBa B cbope. MMnynbCcHele rmapas-
NUYecKue UCnelTaHua nog AaeneHvem 6es narnba

FOCT ISO 10619-2—2020 Pykaea u mpybku pe3uHosble U nnacmuxogesle. MiamepeHue subkocmu u
x)ecmkocmu. Yacme 2. McnsimaHue Ha u3aub npu HU3KUX memnepamypax

FOCT ISO 10893-2 Tpy6bi cmarnbHble becliosHbie U ceapHble. Yacme 2. ABmoMamu3upoeaHHbIl KOH-
mporb 8UXPEMmMOKo8bIM Memodom O obHapyxeHus deghekmoes

FOCT ISO 17636-2 Hepaspywarowjuli KOHMpPOsb c8apHbiX coeduHeHul. Paduozpaghuyeckuli KOHMPOnb.
Yacmeb 2. Cnocobel peHmaeHo- U 2aMmazpachuyeckoao KOHMpPOons ¢ NpUMeHeHueM yugpossix 0emexkmopos

FOCT P 52266 Kabenu onmuueckue. Obwjue mexHUYyeckue ycrnoausi

FOCT P 54813 (M3K 62230:2006) Kabenu, npogoda U WHyYpkI 3nNeKmpuyeckue. 3neKmpouckposoL
Memood KoHmporns

FOCT P 55311 HeghmsaHaa u 2asoeasd npombilineHHocmb. CoopyxeHus Heghmezal3onpoMbiCiio8ble
mMopckue. TepMuHbl U onpedeneHus

FOCT P 55724 Konmponbs Hepaapywaruwull. CoeduHeHuUs ceapHbie. Memods! ynbmpa3saykosbie

FOCT P 58341.5 KabenbHble u3denus 005 amoMHbIX cmaHuul. Yyem c¢hakmuyecku sbipabomaHH020
U OUEeHKa 0CcmarmoyHo20 pecypca

FOCT P 58772 (MCO 19901-6:2009) HegobmsHasa u 2a308as npombiwineHHocms. CoopyxeHusa Hegme-
2azonpomMsbiciiossie Mopckue. Mopckue onepauuu

FOCT P 59304 HecpmsawHas u 2azosas npomMbeituneHHocms. Cucmema nodeodHol 0obbiyu. TepMuHb! U
onpedeneHus

FOCT P 59305—2021 (MCO 13628-1:2005) HeghmsiHas u 2azoeasi npoMbiwineHHocms. [poekmupoea-
Hue u 3kcrnyamauus cucmem nodsodHol dobeidu. HYacme 1. Obuwue mpebosaHus u pekomeHOauuu

FOCT P 59306 (MCO 13628-10:2005) HecbmsaHas u ea3oeas npombiuiieHHocmb. [lpoekmupoeaHue u
3KcrIyamauyus cucmem nodgodHou 0obbivu. Yacms 10. TexHu4Yeckue ycriogus Ha 2ubkyro mpyby MHo20cIoU-
HOU CmMpyKmMypbl CO CeA3YIOUWUMU C0AMU

2
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FOCT P 59309 (MCO 13628-2:2006) Hechmsarasa u 2a3oeas npombiwineHHocms. [lpoekmuposaHue u
aKcrnnyamauus cucmem nodeodHol 0obbivu. Yacme 2. Mubkue mpy6Hbie cucmemMbl MHO20CIOUHOU CMpyKmy-
pbi 6e3 ceasyrowux croes 0ns NnodeodHO20 U MOPCKO20 NMpUMeHeHUs

FOCT P UCO 1402 PykaBa pe3anHOBLIE 1 NNACTUKOBLIE pykaBa B cbope. [MapaBnuyeckmue UCnbITaHUs

FOCT P MCO 9606-1 AmmecmauyuoHHble UCMbimaHusi ceaplyukos. Ceapka nnasneHuem. Yacme 1.
Cmanu

FOCT P LUCO 9712 Kormponb Hepaspywarowull. Keanugukayus u cepmugbukayus nepcoHana

FOCT P MICO 14732 lNepconHan, ebinonHALWUl ceapky. AmmecmayuoHHbIe UCHbIMaHUsa ceapujuxos-
onepamopog U Hanadyukos Orsl MoIHOCMbI0 MexaHU3UuposaHHOoU U agmoMamudeckol ceapku Memarnnude-
CKUX Mamepuarnose

FOCT P UCO 15549 Konmpornes Hepa3spywarowul. KoHmpons auxpemokogsill. OCHO8HbIE MOMOXeHUS

FOCT P MCO 15607 TexHudeckue mpebosaHus u ammecmauyus npoyedyp ceapku memaniu4yeckux
mamepuanos. Obujue npasuna

FOCT P MCO 17637 KoHmponb Hepaspywarowull. BusyanbHbil KOHMPOb cOe0UHEHUU, 8bINOTHEHHbIX
ceapkoll nnasneHuem

FOCT P M3K 60793-1-1 BonokHa ontudyeckue. YacTtb 1-1. MeTogbl M3aMepeHuid U NnpoBegeHue UcnbiTa-
Hui. OBLLMe NONOXEHUs U PYKOBOACTBO

FOCT P M3K 60793-1-40 Bonokra onmuyeckue. Yacme 1-40. Memods! usmepeHul u nposedeHue uc-
neimaxul. 3amyxaHue

FOCT P M3K 60793-1-46 Bonokra onmudeckue. Yacme 1-46. Memodsl usmepeHul u nposedeHue uUc-
neimarul. KoHmpone usmeHeHul koaghghuyueHma onmuyecko2o npomnycKkaHus

FOCT P M3K 60793-2 BonokHa onTudeckue. Yactb 2. TexHuueckmne TpebosaHua Kk usgenuo. Obwune
MOMOXEeHUNs

FOCT P M3K 60793-2-10 BonokHa onmuyeckue. Yacmp 2-10. TexHuvyeckue mpebosaHus K u30ernuo.
lpynnosbie mexHuvyeckue mpebosaHus K MHOEOMOO08bIM OMMUYECKUM 60/10KHaM kameaopuu A1

FOCT P M3K 60793-2-50 BonokHa onmuyeckue. Yacmp 2-50. TexHuyeckue mpebosaHus K u3oesnuto.
lpynnogsie mexHuvyeckue mpebosaHusi K 0OHOMOOOBLIM ONMMUYECKUM 80/TOKHaM knacca B

FOCT P M3K 60794-1-21 Kabenu onmuyeckue. Yacme 1-21. Obuwjue mexHuyeckue mpebosaHus. Oc-
HO8HbIe MemMOOk! UcnbimaHul onmudeckux kabenell. Memodel MexaHUYeCKUX ucribimaHnull

MpumedyaHue — T[pu NONbL3OBRAHUW HACTOALLMM CTAHAAPTOM LIENecooBpasHo NPOBEpUTsL AEHCTBUE CChlNoY-
HbIX CTAHOAPTOB B MH(OPMAaLMOHHOW cucTeMe OBLLEro nonb3oBaHWs — Ha ohMLUMansHOM canTe PeneparnbHOro areHT-
CTBa MO TEXHWUYECKOMY PerynnpoBaHWio U METPOMOrK B ceTh VIHTEpHET UMK MO eXXeroqHoMy UHHOPMaLMOHHOMY yKasa-
Teno «HauuoHanbHele CTaHaapTLI», KOTOPLIA ONyBNMKOBaH MO COCTOAHWIO Ha 1 AHBAPS TeKyLero roga, v no Bbinyckam
EXEMECAYHOTO MHIOPMALIMOHHOTIO yKkasaTens «HaunoHanbHble CTaHgapThi» 3a TekyLimii rog. Ecnn 3ameHeH CCbinoyYHbIi
CTaHOapT, Ha KOTOPbIA AaHa HegaTUPOBaHHAas CCbiMKa, TO PEKOMEHZYETCHA UCMOSb30BaTh AEWCTBYIOLLYI0 BEPCMIO 3TOTO
CTaHaapTa C yY4eTOM BCEX BHECEHHbIX B [@HHYI0 BEPCUID W3MEHEHWI. Ecnu 3aMeHeH CCbiNoYHbIA CTAHOAPT, Ha KOTOPLIN
[aHa JaTWpoBaHHas CChINka, TO PEKOMEHOYETCS UCTONb30BaTh BEPCUIO 3TOM0 CTAaHAApTa C yKa3aHHbIM BbILLE FOOOM YT-
BepkaeHus (NpuHATUA). Ecnn nocne yTBEP:XOEHWS HACTOSLLEro cTaHAapTa B CCbiMOYHbIA CTAHAAPT, HA KOTOPLIA AaHa
[aTUPOBaHHAA CCbiNKa, BHECEHO W3MEHEHWe, 3aTparuBatolLee NONoXeHUe, Ha KOTOPOE AaHa CCbIMKa, TO 3TO NOMOXEHWe
PEKOMEHAYETCHA NPUMEHATL BE3 yueTa AaHHOMo U3MeHeHWsA. Ecnm cobinoyHbIi cTaHaapT oTMeHeH 6e3 3amMeHbl, To nono-
KEHWE, B KOTOPOM [aHa CChIMNKa Ha HEro, PEKOMEHAYETCH NPUMEHSATE B YACTU, HE 3aTParuBaloLLel 3Ty CCbIMKY.

3 TepmuHbI, onpegeneHns U cCoOKpalleHus

3.1 B HacTofllleM cTaHgapTe NpuMeHeHbl TepMuHbl no FTOCT 16504, TOCT 23207, TOCT P 55311,
IOCT P 59304, a Takke criegytowme TepMUHbl C COOTBETCTBYIOWLMMM ONpegeneHnsIMu:

3.1.1 apmupyrowmi cnoin (tensile armour): KOHCTPYKTUBHbIN CIMOR WaHrokabensi, COCTOALWMIA, Hanpu-
Mep, U3 CTanbHOM NPOBOMOKK, MOMMMEPHOW CETKN CO CTEKITOBOMNOKHOM, KOTOPbLIA MPUMEHSAT ANSA BOCAPUATASA
pacTArMBaloLLMX Harpy3okK B WwnaHrokabene.

MpumeyaHue — B HEKOTOPbIX CNy4asx apMUPYIOLLMIA Cnoi MoXeT obecnevyvnBaTh OONOMHUTENBHYHD Maccy
W/Unm 3aWwmTy OT yaapHbIX BO3OENCTBUNA.

3.1.2 6apabaH (reel): NMpucnocobneHne ona xpaHeHWsA, TPAHCMOPTUPOBAHWUS UMW YKNaAKW WwWnaHrokabe-
NS UK ero ANeMEeHTOB, COCTOsILLLEE U3 ABYX LLEK, COEAUHEHHbIX LWEAKON, OCb KOTOPOW, Kak npaBuno, umeeT
rOpv3cHTanbHOe HanpaBneHue.
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MpumedaHMe — KoHCTpyKUMs BapabaHa 3aBUCUT OT NpeanonaraeMoro NpuMeHeHUs.

3.1.3 bokoBas yknagka (crab lay): Metoq yknagkw wnaHrokabens, B npouecce KOTOPOro yknagodHoe
CYAHO OBWMXEeTCA cOOKy OT Tpacchl yKNnaaku.

3.1.4 BcnomoratenbHoe obopygoBaHue (ancillary equipment). ObopygosaHve, NpUMeHseMoe Co-
BMECTHO C cuCTeMoW wnaHrokabens v He npegHa3HavYeHHoe Ans obecneveHns OCHOBHbBIX (PYHKLUWIA WAaHro-
kabens.

Mpumep — lpedoxpaHumenksHas nepeMbIYka, MOOYnU Nnasyyecmu, ynnomHeHuss mpy6 I- u J-muna, cma-
6unuzamopsi 0ns1 npedomepaweHus eubpayuu, YeHmMpPamopbl, 6HEWHUE SKOPHbIE XOMYMbI.

3.1.5

rnybokoBoAHbLIN y4YacToK (deep water): YyacTok ¢ rmyBuHoin Bogel o1 610 go 1830 m.
[FOCT P 59305—2021, nyHkm 3.1.2]

3.1.6 gaHHble 0 3aBUCMMOCTU HaNpAXeHWN OT Y1ucra UMKnoB go paspyuweHus (S-N data): [laHHble,
nony4yeHHble C NOMOLLbID guarpamMmMbl 3aBUCUMOCTM YPOBHS LUMKNWYECKUX HanpsXeHW oT Yucrna UMKNoB A0
paspyLueHuns.

3.1.7 pechopmMauma c Beirmbom (bird-caging): AeneHue, Npy KOTOPOM NPOUCXOAWUT CMELLEHWE apMUPY-
tOLLLEM MPOBOMOKA B KOHCTPYKUMK LWNaHrokabensa ¢ yBenuyeHueM U/MnuM yMeHblUEHWEM CpPefHero guameTpa
apMupYyoLero crnost M3-3a HakomneHHbIX B HEM OCEBbIX W paananbHbIX HAaMNpsXeHUn.

3.1.8 ponyctumbin paguyc naruba (allowable bend radius): MuHUMansHbLIM paguyc, 4O KOTOPOrO MO-
*eT 6bITb M30MHYT LWNaHrokabens Npu 3agaHHOM HanpsikeHW 6e3 NoBpeXaeHWNs KOHCTPYKLMN W yXyaLeHns
3KCNNyaTaunoHHbIX XapakTepucTuk.

MpumeyvaHus

1 Cm. pucyHok [A. 1 (npunoxeHue JA).

2 Papmnyc narnba namepsiior Nno 0ceBOW NUHWM WnaHrokabens.

3 [onycTumeli paguyc narnba yBenM4mMBaeTcs C yBeNM4eHWeM pacTAarvBaLen Harpyskm U U3MeHseTCsa B 3aBMCU-
MOCTW OT BHYTPEHHEro AaBneHns 1 COCTOAHWS LWnaHrokabens, T. e. OT ypoBHA Ge30nacHoCTK.

3.1.9 ponycTumas pacTAruBarLwan Harpy3ska (allowable tensile load): MakcumanbsHas pacTarmeato-
Laa Harpyaka, 4o KOTOpoW NpW 3agaHHOM paauyce n3rmba mMoxeT bbiTh JOBEOEHO HarpyXeHwe wnaHrokabe-
ns 0e3 NoBpexaeHWs KOHCTPYKLMW W yXyOLEeHMA IKCMyaTauMOHHbIX XapaKTepucTUK.

MpumeyvaHuns

1 Cm. pucyHok JA. 1 (npunoxeHue JA).

2 [lonyctumasn pacTarvearowas Harpy3ka yMeHbLIAETCS C YMEHbLUEHWEM paguyca u3rnda n n3meHseTcs B 3aBMCK-
MOCTW OT BHYTPEHHETO AABNEHNA N COCTOAHWSA WnaHrokabens, T. e. oT ypoBHA Be3onacHoCTu.

3.1.10 xecTkana Haknagka (bend stiffener): MpucnocobneHne gns obecnedeHnsn NoKanbLHOrO yBenuye-
HWA KECTKOCTM Npu n3rnbe ¢ CoXxpaHeHMeM MUHUMAanbHOro paguyca usrnba wnadrokabens npy 3agaHHOM
narnbawLlem MoOMeHTE.

MpumevaHne — Haknagka, kak npasuno, npeacrtasnaer cobol pasmellaemMoe Ha LinaHrokabene npucrno-
cobnexve 3agaHHon )opMbl, KOTOPOMY NPVMOAETCH OOMOMHUTENbHAA XECTKOCTb B 3aBUCMMOCTM OT TpebyeMbix yCroBuin
paboTbl. Take ero Ha3bIBalOT YCTPOMCTBOM AN YMEHbLUEHUA HanpshxeHus npu uarnbe.

3.1.11 3anonnuTens (filler): Matepwan, MONHOCTBIO UM YAaCTUYHO 3aMNONHAKLWWA MYCTOThI MeXAY OyHK-
LMOHAaNbHbIMW 3MeMeHTaMU B KOHCTPYKLUMK LWnaHrokabens ¢ Luenbio nogaepXaHus B3aMMHOIo pacrnonoxXeHns
anemeHTOB, 0becneveHns Tpebyemoin dopmbl MONepeyHoro ceveHmns, Tpebyemoro Beca npv 3agaHHoM gua-
MeTpe, B3anuMHOro pa3feneHus aNemMeHTOB ANA CHMKeHUs m3Hoca v obecneveHusa Tpebyemon paguansHon
YKECTKOCTM.

3.1.12 kapycenb (carousel): CneynanbHoe YCTPONCTBO ANS XpaHeHUs wraHrokabensi, KoTopoe MoXeT
noBopayYuBaThCs C NOMOLLLIO NMPUBOAE BOKPYT BEPTUKAMBHOW OCH.

3.1.13 kpuBasa gonycTUMOW Harpysku (capacity curve): Kpuasi, KoTopasi onpegensieT 3aBMCUMOCTb
Mexay AoMyCTUMbIM paguycom uarmba v 4onycTMMON pacTArMBaloLWen Harpy3kon ANsi YCNOBWA BHYTPEHHErD
OaBreHns.

MpumeyvaHus

1 Cm. pucyHok JA. 1 (npunoxerue HA).

2 KpvBasa gonycTUMON Harpy3kn MOXeT paznuMyaTeca AN 3TarnoB XpPaHeHUs, UCMbITAaHWA, YKNaaKW 1 akcnnyaTaumm
LnaHvrokabens.

4
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3.1.14 makcumanbHaa pacTarMBarowasn Harpyska (maximum tensile load): Hanbonblas pactarueao-
LLasa Harpyska, KOTOpPYy MOXEeT BblaepXaTh wnaHrokabens ¢ HyNneBor KpMBU3HOW 6e3 npeBbIlLeHnsa JonycTu-
MOrQ HanpsKeHUs UMK YXyALWeHUs 3KCMNyaTaumoHHbIX XapakTepucTHK.

lMpumevaHue — CMm. pucyHok JA.1 (npunoxeHue JA)wn 3.1.13.

3.1.15 MumHUManbHbLIA paguyc naruba (minimum bend radius): HaumeHbLLWIA paguyc, 0O KOTOPOro
MOXeT ObITe M30rHYT WNaHrokabens Npu HyneBol pacTarMearLlen Harpy3ke 6es npeBbilieHNs 4ONYCTMMOro
HanpsXXeHWA UMK YXYOLWEHWNA IKCNTyaTaluNoHHbIX XapaKTepucTuK.

lMpumevaHue — Cwm. pucyHok JA.1 (npunoxeHue JA)wv 3.1.13.

3.1.16 mHorokaHanbHoe coeguHeHue (multi-coupler): CoeguHWTenbHOE YCTPOWCTBO, BKIOYaKLlee
HECKOMNbKO pazbeMOB W COCTOsILLEeE U3 ABYX CTbIKYEMbIX YacTeu, Kaxaast U3 KOTOPbIX BKITKOYAEeT OOHY U3 Mno-
NOBWH rMapaBnuYecKknx, aNeKTPUYecKkux N/unm onTUYeckux pasLeMoB, coegMHeHune KoTopeix obecneuneaeTcs
NpW CTLIKOBKE OBYX YacTel COeqMHUTENbLHOrO YCTPOMCTRA.

3.1.17 nataxHoW mexaHu3m (caterpillar): YcTpoicTBO, KOTOpOE yaep»uMBaeT wrnaHrokabens mexny
MPVMBOAHBIMUW PEMHSMW UMM 3aXKMMaMK 1 NepefaeT 0ceBOe NIMHERHOe YCUMe Ha WwaHrokabernsb.

MpumedyaHue — HaTHKHON MEXaHW3M TaKKE M3BECTEH Kak psaHas kabenenpoknagodHas mMalluHa, TAroBoe
YCTPOWCTBO UMK YCTPOMCTBO HATSIKEHUS.

3.1.18 He3zaBncuman Bepudpukauma (independent verification agent): Bepudwmkauua, nposogvmas
CTOPOHOW, HE3ABMCUMMOM OT M3rOTOBUTENS U 3aKasuvuka.

3.1.19 Hecywmii Tpoc (messenger wire): MpucnocobreHune, 3aknageiBaemoe B TpyOy |- unu J-tuna gns
BbITArMBaHWS NPOBONOYHOMO KaHaTta, MCNonb3yemoro Ana npoTarMeaHus wnadHrokabens B Tpybe.

3.1.20 orpannuntens unaruba (bend restrictor): MexaHu4eckoe npucnocobneHvwe ons orpaHU4eHUs pa-
aunyca narnba wnavrokabens.

n puMmedaHne — OI'paHI/ILII/ITEJ'Ib narmba, Kak npaewnno, COCTOUT M3 pAada COeqUHAKLLMXCA MeXay coboi Ko-
neu, HaknagblBaeMblX Ha WnaHrokabens. Ero Takke HasbiBalOT yCTpOIﬁCTBOM anAa ymeHblUeHA HanpaxXeHns npu narnbe.

3.1.21 neperpy3ka (load-out): MNepeHoc wnaHrokabensa unu cucTemsl Wnadrokabena ¢ npucnocobne-
HWS, UCMOMb3YEeMOoro ANg XpaHeHus, Ha yKNagao4YHoe Unu TpaHCNopTHOE CYAHO MocpedcTBOM NepeMoTKM nnbo
nyTeM nepeHoca yKknaao4YHoro UM TpaHcnopTupoBoYvHoro BapabaHa.

3.1.22 nornotutent Bogopoga (hydrogen scavenger): ['enb, 3anonHA0LWKWA BHYTPEHHEE NPOCTPaH-
CTBO MeTannnyeckon Mnu NnonMMepHon Tpybbl, B KOTOPOW paszMeLleHO OMTUYEeCKOe BOMOKHO, C UMbl MNo-
MMOLLEHWS WOHOB BOAOPOAA ANs NPEefoTBpalleHNs CHWXKEHWs nepefaToyHbIX XapakTepuCTUK ONTUYECKOoro
BOJSTOKHA.

3.1.23 nopgBOAHLIN MHTepcec OKOHeYHOro ycTpoUcTRa (subsea termination interface): MexaHuam,
KOTOpbI obecrnevrMBaeT nepexod Mexay NUHUAMK WwraHrokabens 1 NogBOAHLIM OKOHEYHBLIM YCTPOWCTBOM.

MpumeyvyaHne — WHTepdeiic, Kak NpaBuUno, COCTOUT U3 apMUPOBaHHOW KOHLEBOW 3adernku LWnaHrokabens
N/MNY MexaHN4Yeckoro yCTPOWCTBa 3aKpenneHns Ana MeTannuyecknx Tpyb, JecTkux Haknagok/orpaHnynTenen uarnba, n
meTannuyeckoin TpyBbel unu dUTUHIOB Ha KOHLE NONUMEPHOW TRy ObI.

3.1.24 nopBOoOHOE OKOHEYHOEe YCTPOWCTBO WNaHrokabens (subsea umbilical termination): Yctpoin-
CTBO AN COEOMHEHNS 3MEKTPUYECKON, ONTUYECKON U/uny rugpaBnMYeckon YacTel wnaHrokabens nnu Kom-
nnekra nepemMeldek ¢ obopynoBaHMem cucTemMbl NOABOAHOM O0BLIYN.

3.1.25 npegenbHas pactaruBaroLas Harpy3ka (ultimate tensile load): Harpy3ka, npunoxeHHas K nps-
MOMY y4acTKy LnaHrokabens, npu KOTOPOW NPOUCXOQUT paspyluieHne Haubonee cnaboro aneMeHTa LWaHro-
kabens.

3.1.26 npepgoxpaHuTenbHasa nepembivka (weak link): YCTpoicTBO, npyMeHseMoe Ansl pasgeneHus
wnaHrokabens B yCTAHOBIEHHOW TOYKE MpY OOCTVKEHUM 3a0aHHOM0 BO3AENCTBUA PACTSArMBatOLLER HArpy3kon.

3.1.27 npoBogHuK (ToKonpoBoAswas xuna) (core): 3neMeHT KabenbHOro U3Aenns, NpeaHa3HauYeH-
HbIA ANA NPOXOXAEHUSA 3MeKTPU4ecKoro Toka.

3.1.28 ny4ok (bundle): CoegnHeHHble BMecCTe AnA W3rOTOBNEeHWs whnaHrokabens yHKUWOHanbHble
3NeMeHTbl U 3anonHUTENN.

n punmedyaHne — Tunoeble beHKLLVIOHEJ'IbeIe ANEeMEHTbI B NMyYKe BKNOYAKT NONMMEpPHbIE pr6b|, MeTannuye-
CKue pr6bl, ANEKTpU4ecKkue kabenu, onTudeckue kabenw.
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3.1.29 pasgaBnuBawLlan Harpy3ka (crushing load): Harpy3ska, npunoxeHHas K orpaHM4eHHOMY y4acT-
Ky wraHrokabens, AeAcTByOWas B pagvMansHoM HanpaeneHu U HepaBHOMEPHO pacrnpefeneHHas no oKpyX-
HOCTM LWnaHrokabens.

MpumeyvyaHue — PasgaeBnuBalolMe Harpyskn, Kak NpaBuIo, BO3HMKAKT MNPW  BbLINOMHEHWW YKNagKu
wnaHrokabens.

3.1.30 pacueTHas pacTtAruBalrwasn Harpyaka (design tensile load): [penensHoe 3Ha4YeHne pacTsarvea-
IOLLLERM HAarpyaKu, No KOTOPOMY NPOBOAAT pacyeT KOHCTPYKUMY LunaHrokabens, onpegenseMoe YMHOXKEeHEHUEM
3HAYEHUS MaKCUMarbHOW pacTArMBakLLEN HArpy3kM Ha KO3 ULMEHT, KOTOPLIA paBeH UMW NpeBLILIAET eau-
HULY.

3.1.31 pacueTHbIN cpok cnyx6bl (design life): MpuHuMaemoe 4ns Lenein NpoeKTUPOBaHWS 3HaYeHue,
onpegensemMoe YMHOXEHWEM 3HAYeHWUs1 CpoKa Cry»0Obl Ha COOTBETCTBYHOLLNA KO3(PULMEHT, KOTOPLIA PaBeH
UMW NMpeBbILLAET eQUHULLY.

3.1.32 penpe3eHTaTUBHbLIN 06pazew, He NOABEPrHyThIN cTapeHuro (unaged representative sample):
O6paszeu wnaHrokabensa UNu anemMeHTa B cOCTaBe LWnaHrokabens, KOTOpbIA paHee He NoOBeprancs Harpys-
Kam Npu aKcnyaTauum Unu yknagke, MexaHM4eckum HanpsHkeHUsIM, NoBbILEeHHBIM TeMmnepaTypam u/unu gpy-
rMm thbakTopam, KOTopble MOMMKM NPUBECTU K YXYALIEeHWI0 COCTosAHMA obpasLa.

Mpumep — 3nekmpuyeckue kabenu, nonumMepHbie mpy6bl, Memannuyeckue mpy6bi U onmu4Yeckue
B8OJIOKHA.

3.1.33 cBepxrny6okoBogHbIA y4yacTok (ultra-deep water): YuacTtok ¢ rmybuHon Bogbl 6onee 1830 m,
BHELLHWE YCMNOBWA AN KOTOPOro MOryT MPMBECTU K HEOOXOAMMOCTW paccMaTtpyBaTth anbTepHaTUBHLIE Bapu-
aHTbl KOHCTPYKLUMOHHOTO MCMOMHEHMS W/WUMW TEXHONOTUIA.

3.1.34 ckpyTka (lay-up): Onepauws ogHoHanpaBleHHOM WM pas3HOHAaMpPaBMNEHHOW CKPYTKW TOKOMpO-
BOOALLMX XKW UMM ONTUYECKMX 3NEMEHTOB B Kabenb UMW CKpyTKa MOMMMEPHbIX UMW MeTannuyeckux Tpyo,
anekTpuyecknx kabenei, onTuyeckux kabenen B My4oK.

MpumeyaHune — TakKe OaHHbIA NPOLECC HA3bIBAETCA «hOPMUPOBaHMe Kabensy.

3.1.35 coeguHuTEnbHOE YCTPOUCTBO WnaHrokabena (umbilical joint): TexHu4eckoe cpegcTBo ANA co-
eaAnHEeHNA OBYX OTPe3KOB LunaHrokabens npu BbINMOMHEHUMW PEMOHTa WK ANA nonyYyeHus Tpebyemon obLien
OJTNHBI.

3.1.36 cpok cnyx6bi1 (service life): NMepuon BpemeHW, B Te4yeHMe KOTOPOro cucTtemMa LunaHrokabens
OOMKHa oTBeYaTh (PYHKUMOHaNbHbIM TpeboBaHuaM.

3.1.37 cpocTok (splice): CoeguHeHHbIE BMeCTe AN nonydeHus TpebyeMoi ANHEI OTPe3ku KabensHoro
nagenus.

3.1.38 ctatu4deckoe npuMmeHeHue (static application): NMpumeHeHne nocne yknagku, Npu KOTOPOM 40-
MycKaeTcsA He y4MTbIiBaTh JUHAMUYECKMe BO3AeNCTBMSA, 00yCNoBNeHHbIe AMHAMWUYECKMMMW Harpy3kamu (Hanpum-
Mep, BOMTHOBLIMUW BO3AEWCTBMAMK, BUOpaumven 1 T. 4.).

M punMevYyaHUe — [na wnaHrokabens B YCNoBUAX CTatTU4eCKoro NnpuMeHeHund cBobogHbIE nponetTbl cnegyet
paccMaTpmBaThb Kak cnyqalﬁ pa6OTbI B AMHAMW4YEeCKOM peXnmMme.
3.1.39

TexHuveckue ycnoBuA (technical specifications): JokymeHT, cogepxawumii TpeboBaHma (COBOKynN-
HOCTbL BCEX MokasaTenemn, HopM, NpaBu ¥ NOMOKEHWA) K U34eNWI0, ero M3roTOBMEHWI0, KOHTPOMI, NPUeMKe
1 NocTaBKe, KOTOpble HelenecoobpasHo ykasbiBaTb B APYIMX KOHCTPYKTOPCKMX AOKYMEHTax.

[TOCT 2.102—2013, mabnuua 1]

3.1.40

TArosas ronoska (pull-in head): YcTponcTBo, 3akpennseMoe Ha KoHue TpybonpoBoaa Uiy LUnaHroka-
Bensa ons ero Norpy3kU/BLIrPY3KM C CyaHa M NPOTAXKA HA MOPCKOM JOHE.
[FOCT P 59305—2021, nyHkm 3.1.4]

MpumeyaHne — B HEKOTOPbIX KOHCTPYKLMSX BO3MOXKHO NMPUMEHEHWE KOHLIEBOWM apMaTypbl AN 3akpenneHus
wnaHrokabens B BepxHel yactu Tpybbl |- unu J-tvna. Kak npaBuno, Takas KOHCTPYKUMS BKNHOYaET UMMMHOPUYECKMA
KOXYX, B KOTOpbIA 3afernbIBaloT apMUPYIOLWKUi Cnoi wnaHrokabens u BHYTPWM KOTOPOro pacnonararoT KoHUb! hyHKLUMO-
HanbHbIX anemeHToB. Kak npaBuno, oHa AonyckaeT BO3MOXHOCTb BLICTPOro CHATUS KoxKyxa Ana obecnedeHuss ooctyna K
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anemMeHTam LwnaHrokabena ans npoesegeHusa MCMbITaHWM nocne NpoTArMBaHMUA M MOHUTOPKWHIA X COCTOAHKA. Ta|<y|-0 xKe
KOHCTPYKUWIO AONYCKAEeTCA MCNOMNb30BaTk HAa NO4BOOAHOM KOHUeE wnavrokabens.

3.1.41 yron HaBuBKM (lay angle): Yron mexay ocb HaMmaTbiBAEMOro KOMMOHEHTa (HanpuMep, apMupy-
|OLLen NPOBOMOKW) U NPOAOMNLHON OChI0 WnaHrokabens.

3.1.42 ypepxuBawlwas onnetka (chinese fingers): lNpucnocobneHune, npumeHAaemMoe ANS yoepKMBaHUS
WwnaHrokabens ¢ NPUNOXeHWEM YCUITUA MO ero HapyXHOMY AMaMeTpy, COCTOsLEee U3 ONMEeTKU U3 CTanbHON
NMPOBOSTOKN UMW CUHTETUYECKUX HUTEW C NeTNsaMU Ha KoHLUe, PUKCUpYEMBIMU B YAEPXKUBAIOLWEM YCTPONCTBE.

3.1.43 chyHkumoHanbHble TpeboBaHua (functional specifications): CoeBokynHocTb TpeGoBaHuil B OT-
HOLLIEHWW CBOWCTB, XapaKkTepUCTHUK, TEXHOMOrMHYEeCKNX NapamMmeTpoB 1 OrpaHWyeHnin, onpegensowmx nopsaok
OYHKUMOHMPOBAHNSA U TEXHWYECKOTO 0BCNYXMBaHWUA N3JENns.

3.1.44 dyHKkuMoHanbHbIAW 3nemeHT (functional component): MNMonumepHbie U MeTannuyeckue Tpybbl,
anekTpuYeckne u ontudeckue kabenu, BKMNYeHHbIE B COCTaB LNaHrokabena gns obecneveHus akcnnyaTa-
LMOHHBLIX NapameTpos.

3.1.45 xapaktepucTukm (characterization data): [laHHble, OTHOCSLWMECA K WUNaHrokabenk unu ero ane-
MEHTY, KOoTopble JaloT npeacTaBreHne ob akcnnyaTauMOHHbIX CBOWCTBAaX, HO He yCTaHaBMMBAaKT KpUTepun
AN NPOXOXOEHNA UCTbITAHWA.

3.2 B HacTosALwWeM cTaHAapTe UCNonb30BaHbl Crieaylolwne cokpalleHus:

Crnp — cucrtema nogBogHoOW 4obbiuu;

THMNA — Teneynpaensemblii HeoGMTaeMblil NOABOAHKIA annapar,

TY — TexXHW4Yeckne yCcnoBus,

Y3K  — ynbTpa3ByKOBOW KOHTPOIb;

3X3 — anekTpoxumudeckas 3awuTa;

UNS — yHucumumpoBaHHas cucTema Hymepauum (unified numbering system).

4 ®yHKUMOHanNbHbIe TpeboBaHUA

4.1 O6wue TpeboBaHuA

4.1.1 WnaHrokabenb

LWnaHrokabenb 1 BXOAsSLWME B €0 COCTAB 3NEMEHTbl JOMKHbI COOTBETCTBOBaTh cneaywwum Tpebosa-
HUAM:

a) BblAepXMBaTh 3aaHHble pacyeTHbIE HArpy3KKU (COYeTaHUsA HArpy30K) B TeYeHWe BCEro Cpoka criyxosl;

b) coxpaHsaTe paboTocnocobHoe COCTOAHUE NMPWU XpaHEHMM U IKCNNyaTauMy Npu 3a4aHHbIX 3HAYEHUsIX
TeMnepaTtypbl U 4aBNeHUss B TEHEHNE BCEro Cpoka Cryobl;

C) N3roTaBnMBaTLCH U3 MaTepranos, NOAXOAAWMX YCIOBUSIM SKCMyaTalMmn, BKIOYas TpaHCnopTupye-
Mble Mo WraHrokabenio drouabl, 1 COOTBETCTBOBATL TPeBOBaHMAM K COBMECTUMOCTU B3aUMOLENCTBYIOLLMX
3NeMeHTOB U 3alKMTe 0T KOPPO3unu;

d) ucnonb3yemMele B KOHCTPYKUWK LUNaHrokabens anektpuyeckue kabenu gomkHel obecnedneaTs nepe-
Aady aneKkTpoaHeprum (CUnoBsie kabenn) u curHanoe (kabenu ynpaeneHus) ¢ 3a4aHHbIMN XapakTepucTUKaMu;

e) ucnonb3yemMble B KOHCTPYKUMN WnaHrokabens ontuyeckne kabenw gomkHel obecnedynsate nepegaqy
cuUrHanoe c TpebyemMoi ANMHOWM BOMHbLI B 3a4aHHOM AWana3oHe 3aTyXaHWs MOLUHOCTW ONTUYECKOro curHana;

f) ncnonb3yemele B KOHCTPYKUWMM LunaHrokabens nonvMepHble W/unu cTanbHble TPyObl OOMKHBI obe-
crneynBath nepenady paboyei KMOKOCTW € 3a0aHHBIMW CKOPOCTLID, AABNEHWEM, TEMMNEPaTYpPoi U KNaccom
YUCTOThI;

g) KOHCTPYKUMA WnaHrokabens gomkHa obecneynBaTth perynmpyemblin oTeBog paboyeil Kuakoct B cny-
yae, ecrn MOXeT NPoM30ATU ee NpocadymnBaHUe Yepes KOMMOHEHThI;

h) kKoHCTpyKUMS WwnaHrokabens OOmkHA BblgepKnuBaTh 0coOble HarpysKku, MMerLw e MecTo B npouecce
ero yknagku, nogbemMa u NOBTOPHOW YKNaZKW, B COOTBETCTBMU C TY WM3roTOBMTENS U PYKOBOACTBOM MO 3KC-
nnyatayuu.

4.1.2 OkoHeu4Hble yCTPOWCTEA U BcnomMmoraTtensHoe o6opyaoBaHue

ConpsieHne OKOHEYHbLIX YCTPOWCTE U BCTIOMOraTenbHLIX 3NeMEeHTOB B COCTaBe LunaHrokabens Heobxo-
OWMO OLeHMBaTh B NpoLecce NPoeKTUPOBaHMS LnaHrokabens.
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OKOHeYHble YCTPOMCTBa U BCMOMOraTenbHble aMeMeHTbl B cocTaBe LinaHrokabens LOImKHbI yaooBneT-
BOPSATL TakWM e (OYHKLUMOHaNbHLIM TpeboBaHuAM, KOTopble NPedbsBrsioT K wrnaHrokabeno. JomkHo GbiTb
ofbecneqYeHo BLINONHEHWE crieaylowmx TpebosaHWui, ecni NPUMEHUMO:

a) OKoHeYHble YCTPOMUCTBA B COCTaBe LUNaHrokabens nomnkHbl 06ecnednsaTb KOHCTPYKTMBHOE COMpshKe-
HWe Mexay WwnaHrokabenemM u KOHCTPYKLMEN, K KOTOPOW WX MOAKMHYAIOT,

b) okoHe4YHble yCTPOMCTBa B cOCTaBe LinaHrokabens gomkHbl obecnednsaTb KOHCTPYKTMBHOE COMpshKe-
HWEe Mexay WwnaHrokabenem 1 orpaHudMTenem nusrnba WwnaHrokabens/HKecTKon HaKnagKoi;

C) OKOHEYHbIe YCTPOMCTBA M BCMIOMOraTelbHbIe 3M1eMeHThbI LWaHrokabens He AOMKHbLI YMeHbLaTh CPOK
cnyx6bl WnaHrokabensa UNM yxyalwaTb ero XapakTepucTUKK Mo CPaBHEHWIO ¢ (DYHKUMOHaNbHEIMU TpeboBa-
HUAMM;

d) 3aWuTa oT KOPPO3UU A0MKHA YOOBNETBOPATE NPOEKTHLIM TpeGoBaHKUAM B TEYEHWE BCETO CPOKA CITyX-
Bbl WnaHrokabens;

e) aBapuiHbIe UNKU NNaHoBbIe NOAbEeMbl OKOHEYHLIX YCTPOWCTB B COCTaBe LunaHrokabens Ha nosepx-
HOCTb BO BpeMs YKNaZKku WwnaHrokabensa He OOMKHbI NPUBOAUTL K YMEHbLUEHWMI0 CpoKka cny»6bl WwaHrokabe-
NS UMK K yXYOLWEHWUID ero XapakTepucTuK;

f) MaTepuansl, UCNONb3yeMbIE B OKOHEYHLIX YCTPOUCTBAX B COCTaBe LunaHrokabens, He OOMKHbI NoAa-
BepraTbCA Aerpajauun B pesynstaTte KOHTakTa ¢ pabouvMy cpefamMu, COOTBETCTBYIOLUMU YCTaHOBMEHHBIM
TpebGoBaHusAM K WnaHrokabento (B TOM YACNe B pesynkTare Mx BO3MOXHOIO NpocavyvMBaHuns) U MOPCKOW BOOOW.

4.2 CneuymanbHbie NPOEKTHble TpeGoBaHuMs

d)yHKLI,MOHaJ'IbeIe TpEGOBaHMﬂ, npeobapnAaemMsbie K LUJ'IEHFOKBGEJ'II-D, AOJTKHbI ObITh onpeneneHbl 3aKkas-
YUKOM.

CDyHKLI,VIOHaJ'IbeIe Tpe6OBaHMF|, KOTOpbIE HE Obinu cneunanbHO NpedyCMOTpeHbl UKW onpeerieHbl 3a-
Ka34MKOM, HO KOTOpPbIE MOTYT MOBIIMATb HA MPOEKTUPOBaHUE, MpuMeHeHne MmartepuanoB, U3rotoBneHne, uc-
MbiTAHWA, YKNaaKy yn akcnnyatauuio LUJ'IaH]'OKaGEJ'IFl, OOITKHbI ObITb onpegeneHbl M3aroTOBUTENEM.

MpumeyaHue — B npunoxeHun A npuBedeH nepeyeHb MHOpMaLKK, KOTOPYIO 3aKa34yuK AOMKeH npefocTa-
BUTb M3rOTOBUTENHO.

5 MNpuHUMNBI NPOEKTMPOBaHUA, obecneyeHns 6e30NacHOCTU U UCNIbITAHUNA

5.1 NMpumeHeHune

MonoxeHua gaHHoro pasfgena pacnpocTtpaHAwTCA Ha CUCTeEMY wnaHrokabenen u BXogsdulee B ee CO-
CTaB COrMmMacHO NMonoXeHuam HacToAwero ctaHgapta BCnomMoratenbHoe oﬁopy,u,oaal-me.

5.2 O6wmre uenun 6ezonacHoOCTH

Heobxogumo, 4Tobbl BbINK onpeaeneHsl U NNaHOMepHO NPUMEHANUCch obLne Lenn 6e3onacHoCTH, OX-
BaTbiBaWOLWME BCe 3TaMbl, HAYMHaA OT pas3paboTKW NPUHUMNUANBLHOW CXEeMbl OCBOEHWA MEeCTOPOXOEeHUs [0
KOHCepBaUuM Unu NUKBuOaumMmM o6beKTOB NpoMbICHa.

B kauecTee uenei no obecneyeHno 6e30MacHOCTM CUCTEMbI MOOBOAHLIX WNaHrokabenei cnegyeT vc-
nonsb3oBaTh TpeboBaHUA B OTHOLLEeHUU ycrnoeul obecneyeHus 6esonacHol akcrmyamauuu CI1 n oxpaHsl
OKpYXatLen cpedbi.

5.3 NocnegoBaTenbHbIN aHaNU3

HeobxogMmo nocrnenoBaTenbHO BbIMOMHATL aHanua BO3OEWCTBUA Ha WnaHrokabens Ha Bcex aTanax
»KW3HEHHOTO LMKNa (Hanpumep, Npu W3roTOBINEHUM, Neperpyske, yknagke W aKcnnyatauuu), yTobel onpene-
NUTb BO3MOMXHOCTb BO3HWMKHOBEHMUS M OLEHWTb MOCMEnCTBUA €OUHWUYHOrO WM MHOXECTBEHHbIX OTKa30B B
wnaHrokabene ona ux npegotepaweHns. K Takum nocrneacTBUsiM OTHOCAT, B TOM Yucne, yrposy 6e3aonacHo-
CTW ANS XU3HWU 1 300p0BbS N0AeN, okpyxatowei cpebl, BnuaHve Ha Cl[ B uenom, a Takke MaTepuanbHbie
nocneacTBums.

3akasuuk OomKkeH onpenennts obnacTe aHanuaa W MeTo[bl OLEHKM pucka OAns uaeHTUdUKaLUM BO3-
MOXHbIX 0TKa30B. MNpoBeaeHWe nocnenoBaTenbHOMO aHannaa ABMAETCA OTBETCTBEHHOCTLIO 3aKasuuKa.
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5.4 OcHoBHbIe TpebGoBaHUs

5.4.1 O6wume nonoxeHnnA

B npouecce nNpoekTMpoBaHWA, M3rOTOBMEHWS, YKNAOKM WU SKCNnyaTauum wnaHrokabena OOMmKHO BbiTh
obecneyeHo BbINONHEHWE CreayoLWMX OCHOBHbIX TpeboBaHuii:

- MCrMomnb3yemMble B KOHCTPYKLMK LWNaHrokabens Mmatepuansl U M30enus OOMKHbI COOTBETCTBOBATL Tpe-
©oBaHWAM HACTOALLEro cTaHAapTa UnyM onpedensanwmm ux npuMeHeHmne TY;

- B NpOLEecce M3roToBneHnsa u cbopkn Heobxoammo obecnevynTb NOCTOSHHbIA ONepaLnoHHbIA KOHTPOb
TEXHOMOTMYECKMX NPOLECCOB U KOHTPOMb Ka4yecTsa;

- n3rotoBneHune, cbopky, MOrpy3o4HO-pas3rpy3oyHblie paboTbl, TPaHCMOPTUPOBAHWE W 3IKCMMyaTauuio
WwnaHrokabens OomKeH BLIMOMHATL NepcoHan, MMewLw A Heobxooumble HaBbIKM U OMbIT. KBanudukaumo
nepcoHana HeobxoaMMo noaTeepx4aTk Ha OCHOBE NpodecCcnoHanbHbIX CTaHAAPTOB;

- Heobxogumo obecneumBaTb Hagnexallee TexHudeckoe oOCNyXMBaHWe LinaHrokabenss B COOTBET-
CTBWM C 3KCMNyaTalMOHHON OOKYMEHTaUuWen, B TOM YMCMe BO BPEMS XPaHeHWs, ecrnv NpUMMeHUmo;

- onepauuy co wnaHrokatbenem AoMm¥KHbl ObiTh BbINOMNHEHbI B COOTBETCTBUM ¢ TY M3roTOBUTENS U CO-
rMacHO MHCTPYKUMAM MO YKNaake u pyKOBOACTBOM MO 3KCNmyatauunu;

- OANA uoeHTUUKaALMM U peLleHna BO3HUKAKLWUX MpobneMHbIX BOMPOCOB HEOBXOOMMO BbINOMHEHWE
3KCNEePTU3LI NPOEKTa C y4acTueM npohUnbHbLIX CneuuanucTos;

- JomkeH BbITb oBecneyeH KOHTponb cobnogeHus TpeboBaHuin HacToawero ctaHgapta. Obbem U me-
TOA KOHTPOMS Ha pasnuYHbIX 3Tanax, BKMN4Yas NpoekTUpoBaHue U N3roToBneHne, JOMKHbl ObiTh COrMacoBaHbl
C 3aKas4yumkoM. VarotToBuTenb AOMKEH NpeacTaBUTb NiaH NpoBefeHns NpoBepoK U UCMbITAHWA C yY4eToM 3a-
NNaHUPOBaHHbLIX MEPOMNPUATAA MO KOHTPOMK KavyecTBa W HanpaBUTb €ro 3akasyuky. [1naH npoBeaeHus npo-
BEPOK U UCMLITAHUA JOMKEH YYUTBIBATh AEATENBHOCTL MOCTABLLMKOB U CyBnoapsaaYnKoB;

- Heobxogumas nHdpopmaunsa, o0bMeH KOTOPOI OCYLLECTBMASIETCA MexXay NepcoHanoM B npouecce npo-
€KTUPOBAaHWS, U3rOTOBMNEHUS, COOPKN, YKNAOKU U 3KCNnyaTauuu WwnaHrokabens, fomkHa BbiTe YeTKoW U no-
HATHOM W UCKNHYaTb HEOOQHO3HAYHOE TONKOBaHUE.

5.4.2 KoHTponb KavyecTBa

M3aroToeneHme wnaHrokabens cnenyeT OCYLLECTBNATbL B COOTBETCTBMM C MporpaMmon obecnedveHus
KayecTBa, COIMMacoBaHHOW C 3aKa3dukoM. M3rotoBuTens JomkeH pa3paboTaTb OOKYMEHTHI, onpegensoLime
nopsaoK BLINONMHEHWS NMporpamMmbl obecneyeHus KayecTea.

5.5 lNogxoabl K MPOeKTUPOBaHUID

5.5.1 MpuHUKMNEI NPOEKTUPOBaHUA

MpoekTMpoBaHWe cucTeMbl LUNaHrokabensa AoMKHO yO0BAETBOPSTL CNeayoLLUMM OCHOBHbLIM NPUHLMNAM:

- cucTema wnaHrokabens 4ormKHa 0TBeYaTb PYHKUMOHAMNBHBLIM M TEXHUHECKMM TpeboBaHMAM, YyCTaHOB-
NEeHHbIM B TEXHUYECKOM 3aaHMM Ha NPOeKTMpOBaHuWe;

- cucTema WwnaHrokabens gonxkHa ObITb CNPOEKTUPOBAHA TakuMm 0bpas3oM, YTobbl NPKU BO3ZHUKHOBEHWUM
HEeLITAaTHOW CUTyaLMu UCKNDYanack BO3MOXHOCTbL BO3HUKHOBEHWUSI aBapuu;

- cucTema WnaHrokabens gomkHa ObiTe HAAEXHOW B 3KcnnyaTauun u obecneunBaTk NpPOCTOTY U Ha-
OEeXHOCTb NPOLIECCOB YKNaAKu U NOOLEMA;

- B CMCTEMe LinaHrokabensa JomkeH ObiTb NpegycMOTPeH AOCTYN ANS PEMOHTA WU 3aMEHbI 3MIEMEHTOB;

- NMPOEeKTUpOBaHWe geTanen M BeIbOp MaTepuanoB OOMKHbI MPOBOAUTL C YYETOM BIUSHUSA KOPPO3UW,
CTapeHuns, 3PO3NOHHOIO M MEeXaHUYeCKoro M3Hoca;

- MpU NPOEKTUPOBAHUM MEXAHUYECKUX 3MEMEHTOB LUNaHrokabens OofmKHbl NPUMEHATEL KOHCEepBaTUB-
HbIA NOOXOM, YYUThIBAKOLMIA Haubonee HebnaronpusaTHLIE COYETAaHWUS HAarpy30K U Bo3aencTBui. [INs BaXHbIX
3NeMEHTOBR PEKOMEHYETCS NPeayCcMOTPeTh BO3MOXHOCTL PE3EPBUPOBAHMS Ha CNyYal BbIXO4a UX N3 CTPOS.

5.5.2 UcxogHble AaHHble A4NA NPOEKTUPOBAHUWA

MpoekTMpoBaHWe WNaHrokabensa cnegyer OCyLeCTBATe B COOTBETCTBMM C TEXHWYECKMM 3adaHuem, B
KOTOPOM [OMKHa coaepaTbCa UcxoaHasa nHdopmauus, Heobxoanmas Ansa NpoeKTUPOBaHUA CUCTEMbI LLINaH-
rokabens, UWnu OonKHbl ObITe AaHbl CCbIMKM HA UCTOYHUKKA Takoh MHopmMauuun. B TexHudeckoe 3afgaHue Ha
NpPOeKTUPOBaHWe, Kak NpaBuno, HeobxogMMo BKNHOYATE:

- [aHHble, NpefoCTaBnsaeMble 3aKa3vyMKoM COMMAacHO NpUMOXeHUKD A (HanpuMep, JaHHbIE O MECTOPOX-
OeHUn, AaHHble 0 6a30BOM HeTerazonpoMbICIIOBOM COOPYKEHUN);

- MeTofbl aHanu3a BAUAHWS Harpy3ok, 4eACTBYOWMX Ha WwaHrokabens 1 BXxogsMe B ero cocTas ane-
MEHTbI, COrNacHoO NpunoxeHuw F;

- MaTpuLibl PaCHETHLIX HArPy30K COMMacHO NpunoXeHuio A (HanpuMep, 419 BpeMEHHbIX YCMOBWUIA, yKnaa-
KW, YCNOBWIA AENCTBUA NPeenbHbIX HArpy30K, YCNOBUIA HArpy»eHWs, BbI3bIBAKLLENO YyCTANOCTHOE pa3pyLUeHE).
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5.5.3 MeTtoabl NpOEKTUPOBaHUA

5.5.3.1 Obwme nonoxeHus

Mpw BLIGOpE METOAOB NPOEKTUPOBAHUA HEOBXOQWMO YYUTLIBATL, KAK MUHUMYM, Criedylollee:

a) OOIKHO ObITh NPUBEAEHO ONUCaHWE TEOPETUYECKON OCHOBLI, BKITHOYAA METOAbI pacyeTa KOHCTPYKLMK
wnaHrokabens, a Takke KpUTEPUKM, HA OCHOBE KOTOPLIX NMOATBEPXKAAOT COOTBETCTBUE LUnaHrokabensa yHk-
LUMOHanNbLHLIM TpeboBaHuAM;

b) momxHa ObITe NpefocTaBneHa AOKYMEHTaAUUs Mo MeToAaM OUEHKW YCTanoCTHOW AOMrOBEYHOCTU M
npenenbHbIX HanpPsXKeHU;

c) mnormkHa BbITh NpoBefeHa BepuduKaLua TEOPETUYECKUX OCHOB MPOEKTUPOBAHWUSA MYyTEM NPOBELEHUS
onpegenuTenbHbIX U NPUEMOYHBIX MCMNbITAHWIA ONBITHBIX 00pa3LOB WhnaHrokabensa n ero aNeMeHTOB COrnMacHo
npunoxeHuw B. WcnbiTaHua OOMKHBI yYUTEIBATE paboune Harpys3ku Ona BCEX KOHCTPYKTUBHLIX 3NEMEHTOB
wnadrokabens;

d) gonycTUMO MpUMEHEHWE YMNPOLLEHHbLIX PACYETHbIX METOOOB MPOBEPKUM 3MEMEHTOB KOHCTPYKLMUK
WwraHrokabensi, He OTHOCSLLMXCH K KPUTUYECKW BaXKHbIM (TakMX Kak NMpOTMBOM3HOCHbLIE CMOW), €CRKM 3TO He
BNUSIET HA JOCTOBEPHOCTL PACYETOR HAMPSKEHWNA AN OPYrMX 3NeMeHTOoR WnaHrokabens;

€) B NMPOEKTHOW AOKYMEHTaLMW AOIMKHEI ObITe 3aUKCUPOBAHLI NMPUHATbLIE OOMYLLEHUA B OTHOLUEHUU
BNUSHUS BHYTPEHHETO TPEHUSA Ha HaNpPsXeHUs U Ko3ahPUUNEHTLI KOHLEHTPALWUW HANPSXKEHURA, yYUThIBAEMbIE
npv onpegeneHn reoMeTpPUYecknx NnapaMmeTpoB MeTanMMYecKknX 31eMEHTOB KOHCTPYKLMKW (BKMoYasa KOHUEH-
Tpauuio HanpsPKeHWn B HEMNOCPEACTBEHHOW BnM30CTM W BHYTPU rpaHML, OKOHEYHbIX YCTPOWCTB, 3NIEMEHTOB
KPenmneHusl, B TOYKax KOHTaKTa C >KeCTKMMW MOBEPXHOCTSMM, CBAPHbIX LWBax), 4ONYCKW HA WU3rOTOBMEHWE W
3230pbl, BO3HUKAKLLME Noj, 4eACTBUEM Harpy3ok;

f) momXkHO BLITE ONpefeneHo BNUAHWE Ha MPOYHOCTE KOHCTPYKUMK LUNAHrokabensa pacyeTHbIX U TEXHO-
TNIOTMYECKUX OOMYCKOB, HAMNPSXKEHUA, BO3HNKAIOLWKUX B NPOLIECCe M3roTOBMEHWS, BHYTPEHHErO TpeHusl, cBap-
HbIX LLIBOB W ApYrux hakTopoB.;

g) 4OMKHbI ObITh YeTKO 0B03HaYeHbl rpaHuLbl U 0BnacTe NPUMEHEHUSA METOAOB NPOEKTUPOBAHNS.

Ecnu npuMeHUMOCTb KOHCTPYKLMKM wWwnaHrokabenst paHee He Gbina noATBepaeHa WCMbITAHUSMU Ha
cooTBeTcTBME TY, M3roTOBUTENbL OIPKEH MPOBECTU onpeaenuTenbHble UCMbITaHus, YToDbLI NPOBEPUTE NpUrog-
HOCTb METOAOR NPOEKTUPOBAHUS ANSA HOBOW KOHCTPYKLUMMK. Pe3yneTarhl onpefenmuTernbHbIX UCMBITAHUA JOMK-
Hbl NOOTBEPANTE XapakKTepUCTUKM KOHCTPYKLWK WnaHrokabens, Ons KOTopbIX paHee He BbiNo nony4YeHo Takoe
noaTsepxaeHue. TpeboBaHWA K NPOBEAEHNIO ONpeaenUTenbHbIX UCMNbITAaHWMIA NpuBeaeHbl B 5.6.

[nsa cTanbHbIX KOHCTPYKTUBHBLIX 3NEMEHTOB OKOHEYHbLIX YCTPOWCTB WaHrokabena cnegyet NpuMeHsATb
LEMCTBYOLME HOPMATUBHbIE OOKYMEHThI (cM. Takke [1], [2] v [3]).

5.5.3.2 HezaBucumasn Bepudukayms

Mo TpeboBaHWIO 3aKka3uunka cnenyeT NPOBECTU HE3ABUCHUMbIA aHANU3 W OLIEHKY METOAOB MPOEKTUPORA-
HUKSA, YTOObLI NOLTBEPANTE COOTBETCTBUE 00NacTh X NpUMEHEHUS.

5.6 MpuHUKMNLI NpoBeAeHUA UCNbITaHUK WNaHrokabens

5.6.1 OGwme nonoxeHun

Bce vcnbiTaHus, ykazaHHbIe B HACTOSLLIEM CTaHAAPTE, MOXHO pPasfenuTb Ha TpW KaTeropuu: onpegenu-
TernbHble, MPUEMOYHbIE U NMpUeMOo-cAaTouHble. [1pu Beibope METOO4OB MCMLITAHWUIA OOMKHO BbiTh JOCTUTHYTO
cornacue Mexny 3aKka3uyMKOM W U3roTOBUTEMNEM C YYETOM BO3MOXHbLIX PUCKOB MpW MPOBEAEHUN UCTLITAHUA U
BNWAHWS NPOrpamMMbl CMbITAHWIA Ha rpaduK peanusaumm npoexTa.

PykoBoACTEBO No pacnpeneneHuto 06s3aHHOCTH NpY OpraHn3aunm UcnbiTaHnia npueegeHo B A.2.9 (npu-
noxeHue A).

5.6.2 OnpepenuTtenbHbie UCNLITAHUA

OnpegenuTenbHbIMA UCMBITAHUAMKU SABMSKOTCA UCMbLITAHWS, KOTOPbLIM MOABEPraT OnbiTHble obpasubl
wnaHrokabensa unu ero aNeMeHTOB ONS onpedeneHus XxapakTepucTUK U34enuin, B TOM Yucne B OTHOLUEHUK
YCTOWHYMBOCTK LUNaHrokabens K BO3OenCTBUIO OKpY)KatoLlen cpebl W/Mnn Harpy3ok, Ha KOTOpble OH paccyu-
TaH, a TakkKe pacyeTHbIX XapakTepucTuK WnaHrokabens. Takue ncnblTaHuA NPOBOASAT A5 HOBbIX KOHCTPYKLWHA
M UX KOMMOHEHTOB, a TakKe Npu nNpegocTaBneHUn 3aKas4dnuKkoM nokasaTenen puUcKoB AN NpoeKkTa OCBOEHUSs
MecTopOoXaeHus, obecneyeHme KOTOPbIX OOMKHO DbiTh NOATBEPXKOEHO OMNbITHEIM NMYyTEM, Y UMEHLIUXCSH Y 13-
roTOBUTENS CTATUCTUYECKUX AAHHbLIX B OTHOLLIEHMM KOHCTPYKUWK LUNaHrokabens 1 MeTo40B UCMbITaHWA. Takon
noaxon K NPOBEAEHUI UCMbITAHUA UCMONb3YKT NPU HANMYUKM BbICOKMX MPOEKTHBIX PUCKOB UMK NPU YCTaHOB-
JIEHWM 3aKa34MKOM HU3KUX 3HAYEHWA JONYyCTMMOrO pycka [cM. Takke A.2.9 (mpunoxeHne A)).
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OnpegenuTenbHbie UCNbITAHUA LWINaHrokabenen u/mnn Ux aNemMeHToB crieqyeT NPOBOAUTL C UCMOMb30-
BaHMEM MEeTOAWKW, onpefensieMon B AeACTBYOLLMX HOPMaTUBHbBIX AOKYMeHTax (cM. Takke [4]), B TY mnaroto-
BUTEMNS UITM aHANOTMYHbLIX JOKYMEHTaX.

WM3roToBuTENb OOMKEH onpenensaTe HeobXoQMMOCTb NPOBEAEHUA onpeaennTenbHbIX UCMbITaHUA U OT-
paxaTb B JOKYyMeHTauumn ux peaynsratel. OLeHKa CyLLecTBYLWMX AaHHbIX 1 06beM onpeaenuTenbHbIX UCMbI-
TaHWA JOM¥HbI BbITh COrMacoBaHbl C 3aKa34yMKoOM.

OnpegennTenbHble UCTbITaHWS criegyeT NpoBOAWTb MPU OTCYTCTBUW MMM HELOCTATOMHOCTW WHGOpMa-
LUK O pesynbTaTtax UCMbITaHWI aHanorMYHOM KOHCTPYKLMI WnaHrokabens.

Ecnn ncnonk3yoT HOBLIN 3MNEMEHT LUnaHrokabensa n ero XxapakTepucTUKN BIUSKOT Ha XapakTepUCTUKK
wnaHrokabens B Uenom, HeobxoAnMMO NPOBOAMTL ONpeaenuTenbHble UCNbITaHWSA WNnaHrokabensa B Lenom, a
He TONbKO 3TOro anemeHTa. MoXeT BbiTh BEINOMHEH aHanua ¢ Lenblo CpaBHEeHWS KOHCTPYKUMK LunaHrokabens
M ero arNemMeHTa, a TaKKe C LeNbi OLEHKN akTyanbHOCTW AaHHbIX, MOMYy4YEeHHbIX H8 OCHOBE paHee NpoBeaeH-
HbIX UCMbITAHWIA 1 OMbITA 3KCNNyaTauuMy. Takon aHanvs cnegyet NpoBoguTbL COrmacHo pasgeny 6.

Ecnun He oroBopeHo MHOE, BCE ONpeaenuTenbHbie UCTbITaHWs CnedyeT NpoBoaUTb Ha ONbITHbIX 06pas-
Lax [0 M3roTOBMEeHWs OCHOBHOTO WNaHrokabena. Takke cnefyeT paccMoTpeTh Lienecoobpa3HocTb NpoBese-
HUS oNpedenuTenbHbIX UCNBbITaHWMIA OKOHEYHBIX YCTPONCTB, COEAMHUTENbHLIX YCTPOWCTB U BCNOMOraTenbHoro
obopynoBaHua, ecrnv NPUMEHKUMO.

5.6.3 NMpuemoyHbIe UCNbITaAHWA

MpreMoyHbie UCTMbITaHWA, 0OBLEKTOM KOTOPbLIX ABMNAETCA aNeMeHT LWnaHrokabens unu wnadrokabens,
MMEILLMIA 3a4aHHYH0 ONVHY FTOTOBOrO U3AENWs, NMPOBOASAT C LENb0 onpeaeneHuns Ux COOTBETCTBUA 3a4aHHbIM
TEXHUYECKUM TpeboBaHMAM UMK OXKWOAEMbIM XapakTepUcTUKaMm.

B cocTaB npMeMOYHbIX UCMBITAHUA OOIMKHBI ObiTb BKMHYEHbI UCMBITAHWA OKOHEYHLIX YCTPOWCTB, Mpo-
MEKYTOUYHbBIX COEAMHUTENbHLIX 3NIEMEHTOR 1 BCMOMOraTensHoro 0bopynoBaHus.

5.6.4 Npuemo-cpaToyHble UCNBITAHWUA

MNpruemo-caoaToYHbIMU UCMLITAHUAMMW SBMAKTCH UCMbITAHUA, KOTOPbIE NMPOBOAAT C LENbo NOATBEpXAe-
HWS COOTBETCTBUS LUnaHrokabens unu BcnomoraTenbHoro obopygoBaHmsa TY, U COOTBETCTBMUS KOHCTPYKTUB-
HbIX MAapaMeTPOB TEM, YTO YCTAHOBIMEHLI 33Ka34YMKOM W YKa3aHbl B TEXHWYECKOM 334aHUN HAa MPOEKTUPOBaHKE.
B npouecce npuemo-coaToUYHbIX UCMBITAHWA HEOBXOAUMO NOATBEPANTE, YTO UCNLITYEMOE U3EeNUe ABMNAETCS
TUNOBOW eduHWULen npooykuun. MNpremo-coaTouHbIe UCTBbITAHWSA BKIKOYAKT UCMbITaHUA WwnaHrokabensa (Ha-
npMMep, UCTBITaHKWSA, KOTOPbIe MPOBOAAT ANs Toro, 4Tobbl NoATBEpPANTL, 4TO TPyObl B cOcTaBe WwnaHrokabens
BbIAEPKMBAKT UCMLITATENBHOE AABNEHWE Ha MPOTHKEHUM 3aAaHHOTO nepuoaa BPEeMeHW, UMW noaBepauTb
cooTBeTCTBME TY XapakTepucTWK kabens, npeaHaszHayeHHOro ANA nepenadn anekTpuYecKkoro/onTUYeckoro
curHana). Coctae Nnpuemo-coaToqHbIX UCMBITAHWA LWNaHrokabensa npueefeH B NpunoxeHun B.

[Mpremo-coaTouyHble UCMLITAHWUS TaKXKe crnefyeT NpoBOAWUTE ANSA OKOHEYHbLIX YCTPOWCTE, MPOMEXYTOY-
HbIX COEAMHUTENbHLIX 3NEMEHTOB U BCMOMOratensHoro obopynoBaHus.

6 MeTogonormsa NpoeKTUpoBaHUA

6.1 O6LWwMe nonoxeHus

KoHcTpykumMa WwnaHrokatensa v BXo4AWMX B €ro COCTaB aM1eMeHTOB AOMMKHA YOOBMNeTBopsThL Tpebosa-
HWAM HacTOALEro cTaHaapTa, BKNYas dyHKUMOHaNbHEe TpeboBaHua (cM. paszgen 4). Mpu hopMUpoBaHUK
Tpe6GoBaHWi K NPOBEAEHWUID aHanuW3a KOHCTPYKUMK LinaHrokabens OOIMKHbI OCHOBLIBATLCA Ha pesynbTartax
OLEHKWN PUCKOB And WnaHrokabens Ha BCex aTanax »XW3HeHHoro uukna. NMomumo gaHHbix TpebGoBaHuii Heob-
XOOMMO MpUHMMAaTE BO BHUMaHWe YCNOBKA aKCMnyaTauMn WnaHrokabens, a Takke BO3MOXHbLIE BO3OENCTBUS
MPU XpaHeHUM 1 TPaHCMOPTUPOBaHMK LWNaHrokabens.

AHanua ycTanocTHOW O0NroBeYHOCTM KOHCTPYKUMKW WnaHrokabensa OoMmKeH BKIYaTbk pacyeT Ha ycTa-
nocTb Npu pabodeit TemnepaTtype, NPOrHO3 LMKMOB HarpyXeHusa U npeobpasoBaHisa LUKNOB HArpyXXeHWs B Ln-
KMbl HOMUHAMNBHOTO HAMNPSXeHUa Unu gedopmaui. LIMKNbI Harpy:KeHus AoMKHbI BKIoYaTh NpoLece HaMaTbl-
BaHWA, NOrpy304HO-pasrpy3oyHeble paboThl, TpPaHCNOPTUPOBAHWE, CTPOUTENBHO-MOHTaXHble paboThbl, yKNaaky
M He3annaHNpPOBaHHbIE MEPOoNpUATUA, Takue Kak YacTUYHbIM NodbeM M MOBTOPHAsA YKnaaka, Kak ykasaHo B
TEXHWYECKOM 3aJaHuKn Ha NPoeKTUpoBaHue.,

Mpu onpegeneHn CONpPOTUBIIEHMA YCTanocTh HeobxoaMMo yuuUTLIBaTL BO3LENCTBME CPeaHUX Hanps-
XKEHWUIA, UMKNWYECKUX Harpysok, BHYTpeHHel aedopmauun B NpegBapUTenbHO pacTSHYTOM COCTOSIHWUM, Bbi-
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3BaHHOM TEXHOMOTMYECKMMM NapamMmeTpamu Npu aKcnnyaTauum, v BHeWHen gedopManmmn B NpeaBapuTensHO
pacTAHYTOM COCTOSTHUM, 0BYCINOBNEHHOM BHELUHUMW BO3AENCTBUSIMM.

ConpoTWBNEHUE YCTanoCTU MOXeT BbiTh onpeaeneHo NGO Ha OCHOBE AaHHbIX O 3aBMCUMOCTU Hanps-
YKEHWUW OT YMcrna LMKNOB A0 paspylueHus Ans TUNoBbIX 06pasuUos Npu penpeseHTaTMBHOM BuiGopke, Nubo Ha
OCHOBE OLEHKW YCTanoCTHOW AOMrOBEYHOCTU KOHCTPYKUMU WnaHrokabensa ¢ y4eToM MexaHWKW paspylleHus
maTepuanos. [Mpu BoiBope ko3 pMUMEHTOB 3anaca NPoYHOCTU cneagyeT NPUHUMATL BO BHYMaHWe NpUHATbLIe
AONYyLLeHNs, MpucyLLne MeTodaM OUEeHKU COMPOTUBIIEHWS YCTanNoCTU ANt TaKUX KOHCTPYKUMIA.

Heobxooumo yumThiBaTh BO3geicTBMe Aedopmauuii, HakannMBalwLWKUXcs B NpoLecce M3roTOBMeHus,
TpaHCNOPTUPOBAHUSA, NOTPY304YHO-Pa3rpy304HbIX paboT U YKNaaKu WnaHrokabens Ha ero ycTanocTHble Xapak-
TEPUCTUKM.

PykoBOACTBO MO NPOBEAEHWI0 UCMbITAHWA HA YCTANOCTHOE paspyLueHue NpUBEAeHo B NpunoxeHun E.

6.2 Harpy3ku

6.2.1 Knaccndmkauma Harpy3ok

Harpyaku nogpasgensoT Ha yHKUKMOHamNbHLIE, BHELLHME U 0CODbLIE U XapaKkTepuayT cneaylwmum ob-
pasom:

a) PYHKUMOHaNBHLIMU HArpy3kamu sSIBMAKTCSA BCe HArpy3ku, AeNCTBYOLME Ha WnaHrokabens B npouec-
Ce ero M3roToBMNEeHWA, YKNaaKn v aKCnnyaTaluu, BKII0Yas Harpy3ku, KOTOpble MOryT AeACTBOBAThL Ha LUMaHro-
kabenb B NOrpy»KeHHOM COCTOSIHUK, 32 UCKNKHYEHWEM BHELUHWX Harpy30K OT BETPA, BOSIH MW TEYEHWN;

b) BHELWHUMK Harpy3kamu (Harpy3kamu OT BO3OENCTBUS OKpYKatoLen cpebl) ABMAKTCS HArpy3Kku, Bo3-
HUKLWIME Nof OeACTBUEM BHELUHWUX CUIT, KOTOpbIE HAMPSAMYK UMW KOCBEHHbLIM 00pa3oM Bbi3BaHbl hakTopamu
OKpyKaloLel cpedbl, AEWCTBYOLWMMK Ha WnaHrokabens, BKMKYasa Harpy3ku OT BO3AEWCTBUSA BOMH, TEYEHWIA
W NepemMeLleHnin cyaHa;

C) 0coBbIMK Harpy3kamm sSIBASIKOTCSA HAarpy3k1, HaNnpPsAMYH UM KOCBEHHbIM 06pa3oM Bbi3BaHHbIE HELWTaT-
HeIMW cuTyaunsimu. Mog ocobbiMK Harpy3kaMu cnefqyeT NOHUMaTb Harpy3kW, KOTopble MOTYT AeMCTBOBaThL Ha
wnadrokabens Npy aHoMarbHbIX YCNOBUAX 3KCMNyaTauuu, HenpaBunbHOW 3KcnnyaTaumMm UM TeXHWHECKON
HEeWCNPaBHOCTK, KaK 3TO ONpedeneHo 3aKasdnKkom.

6.2.2 ®yHKUMOHANBHbLIE Harpy3ku

[orxeH ObITe onpegeneH Bug (Tun) yHKUMOHAMNBHBLIX HArpy30K, UMELUX 3Ha4YeHe NS KOHKPETHOM
cucTeMbl WwraHrokabens. MNpumepamm yHKLMOHANbHBIX HArpy30K SABNAOTCA:

a) Harpysku, Bol3BaHHble BECOM M MMaBy4ecTbio WnaHrokabens, BXOAALMUX B €10 COCTaB 3f1eMEHTOB U
npucoeguHAEMbIX K HEMY NpUcnocobneHuin, Kak BPEMEHHbIX, TaK U MOCTOSHHBIX;

b) Harpy3ku oT obpacTaHus MOPCKMMUW OpraHn3mMaMu, KOTOpble OMpPeaensaoT Ha OCHOBE MHopMaLmMK O
haKkTUYECKMX YCMNOBUSAX B PETUOHE 3KCNNyaTauuu;

C) Harpy3ku, BbI3BaHHbIE BHYTPEHHUM OaBNeHWeM B NMONUMEPHLIX U METannM4Yeckmx Tpybax;

d) TennoBble Harpy3kn, BO3HUKAKLLNE OT MCTOYHMKA TEMMOBOro U3Ny4YeHUs, ropsYvyero rasa Mnu Xuako-
CTU, pacnonoXeHHoro NoBNU3oCcTU OT ropaYero panaepa;

€) Harpy3ku, Bbi3BaHHbIE BHELLIHUM MMApOCTaTUYEeCKUM JaBrneHUeM;

f) Harpy3ku, BbI3BaHHbIE BHYTPEHHUM OaBNeHueM npu UCMbITaHUK, yKNagke, nyckoHanaake, aKcnnyara-
LMW U XPaHEHUN;,

g) Harpyaku, BbI3BaHHbIE COMPOTUBMNEHWEM 1M BECOM TPYHTa AN YNOXEHHbLIX B TPAHLLEK UMK 3aCbinaH-
HbIX LWWNaHrokabenew;

h) Harpy3ku, Bbi3BaHHLIE CTaTUHECKOW peakunei 1 gepopManMen onop W 3alMTHBIX KOHCTPYKLWIA;

i) Harpy3ku1 Npu BpeMeHHOW YKnaake unu nogbeMe LinaHrokabens, BKo4as NpuioKeHHble pacTsarvea-
oLLMe U COaBNUBAKLIME HATPY3KKW, yOAPHbIE HArpy3KU M HArpy3KW, Bbi3BAHHbIE HANPABMSOLLMM YCTPONCTBOM;

j) Harpy3ku Npu NepemMeLLEHNSIX, BEI3BAHHLIX BPALLEHUEM N0 OABNEHUEM U HATSXKEHUEM,

k) Harpyaku oT B3auMoOeNCTBUA CKPennaLWnx LwnaHrokabens ycTponcTB;

[) Harpy3KkK, BO3HKMKaKLLKE NPK Nepece4eHn rmbKux nnm xecTknx Tpyd nnm npu obpasoBannmn 6e3onop-
HbIX NPONeToB.;

m) Harpysku, 0ByCrnoBfeHHble AONYCTUMbIMW OTKMOHEHWSIMW MpW NO3WLMOHMPOBaHWK B npouecce
yknagku wnaurokabens;

N) Harpy3ku oT MHCTPYMEHTa B npouecce obcnenoBaHust U TEXHUYECKOTO 0BCNyXUBaHWS.

6.2.3 Harpy3ku oT BO34eACTBUIA OKpyXaloLleh cpeabl

[omkHbl ObITb ONpeaeneHsl Harpy3Kku OT BOZAEACTBUIA OKpYXKatoLen cpefbl, XapaKTepHble A8 KOHKpeT-
Horo reorpadu4eckoro pervoHa. NpumepamMmu Takux Harpy3ok sABns0TCA:

a) BOMHOBbIE Harpy3Kku;
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b) Harpy3sku, Bbi3BaHHbIE TEHEHWEM;

c) Harpy3kun, oBycrnoBrneHHbIE KauKon nnaBy4ero HeTerazonpomMbiCIIOBOIO COOPYXEHUS;

d) Harpyaku, obycnoBMeHHbIE HA3KOYACTOTHLIMU NepeMeLLeHUaAMI NNaByyero HecdhTera3onpomMbICNOBO-
ro COOPYXEHWS, BbI3BAHHbLIE NOPbLIBAMY BETpPa U AEACTBMEM BOINHLI BTOPOro Nopsaka, a Takke XapakTepucTu-
KaMW CUCTEMbI MO3ULIMOHNPOBAHUS,

€) Harpysku, obyCroBrneHHbIe NepeMeLLeHsIMIA NnaBy4yero HedTerasonpPoMbICIIOBOIO COOPYXEHWS, Bbl-
3BaHHbLIMKU BUXpeobpaszoBaHeM 1M3-3a BO3OENCTBUSA TEYEHUN;

f) Harpyskun, o6ycnoBneHHbIe YCTaHOBMBLUMMCHA CMELLEHMEM NnaByyYero HedTerasonpoMbICIOBOMo Co-
OpYXEHUs OT HOMWHAMBLHOIO NOMOXEHWUs Mo, AEACTBUMEM BHELLUHWUX CUTT;

g) NefoBbLIe HArpyaKu;

h) ceiicMuyeckne Harpyaku;

i) Harpysku, Bbl3BaHHbIE NOABOAHbLIM CMELLEHWEeM rPYHTOB OCHOBaHUA.

6.2.4 Ocobble Harpysku

JomkHbl BbITb onpeaeneHbl NocneacTBUst 0T 0COObIX HArpysok, OkasbiBaWLWMX BAWSHWE Ha CUCTEMY
wnaHrokabens. Mpumepamn ocobbixX HArpy3oK SBNSAIOTCS HarpyaKku, Bbl3BaHHbIE:

a) NnageHnem nNpegMeTosB;

b) yoapom TpanoBoi OOCKY;

C) HENCMPABHOCTBLIO STKOPHOW OTTSIKKM;

d) noxapom W B3pbIBOM;

€) NOBpEeXAEeHMEM OTCEKa UMK HenpeaBuaEeHHbIM 3aTONMeHWeM BCNOMOraTenbHOro CygHa Win CpeacTs
ans obecnevyeHua nNnaByvecTn (HanpumMep, cpegHernyOMHHOro cBoaa);

f) noTepen mogynei nnaByyecTy AnNs WnaHrokabens, pacnonoXeHHOro B Torlle BOALlI B BUAE NMONoron
BOIHBbI;

g) HeMcnNpPaBHOCTBIO NOAPYMMBAIOLLMX YCTPOWNCTB CyaHa;

h) HencnpaBHOCTEIO CUCTEMbI AUHAMUHYECKOTO MO3WLMOHUPOBAHWS;

i) AOMOMHWTENbBHBIM YAEMbHBIM BHELWHWUM AaBneHueM (M3-3a 3aBOAHEHWs, CMATUS, HEMPaBWUMbHO Bbi-
©paHHOM CKOpPOCTU yKNagKku 1 T. 4.);

j) BONONHUTENBHLIM YAEMBHBIM BHYTPEHHUM AaBNEHUEM;

k) HemcnpaBHOCTLIO MPUBOAHON CUCTEMbI Typenu.

6.2.5 CoyeTaHUA Harpys3ok

6.2.5.1 ObLwue nonoxeHus

KoHCcTpyKkumMA wWnaHrokabens OOMKHa BblAEPKUBaTb CaMble HebrnaronpusaTHble coYeTaHus yHKUMO-
HanbHbIX HArpy3oK, HAarpy3oK OT BO3AENCTBUS (haKTOPOB OKPYKaKLLEN cpefbl U 0COBbIX HAarpy3oK, NpUHUMae-
MbIX HA OCHOBE OMnpefensieMbiX 3aKka34ynkoM yCnoBMIA akcnnyaTtauuu wnadrokabens. [MNpu Beibope coveTtaHuii
Harpy3ok HeobXxo4UMO paccMOTPETh BCE YCMOBUA HAarpyXeHus, KoTopble MOryT UMETb MecTO BO BPEMS MNpu-
€MO-COAaTOMHBIX UCMbITAaHWIA, YKNaaKku, aKcnnyarauum, n nobbiXx ApYrvx BPeMeHHbIX YCIOBMAX, onpeaense-
MbIX 3aKa34MKOM, KaK yKazaHo B npunoxeHun A. HeobxogumMo y4nTeiBaTh MU3MEHEHWE Harpy30oK BO BpPEMEHMU.

6.2.5.2 SKcTpeMarnbHbie CoYeTaHns Harpy3ok

OKCTpemarnkbHble COYETaHWS HAarpy3oK OOMMKHbLI OTpaXaTk Hanbonee BepPOATHEIA pe3ynsTaT COBMECTHOMO
OENCTBUA 3KCTPEMarnbHbIX HAarpy30K B TEYEHWE 3aaHHOr0 pac4yeTHOro Nepyuona BpPeEMEHU. JKCTPEMAnbHLIE
COYEeTaHWst HAarpy20K OOMKHbI BbITh ONpefeneHsl ANs CrnegylLwnx NOCTOAHHLIX, a TAKKe BPEMEHHLIX NPOEKT-
HbIX YCMOBWUNA:

a) aKcnnyaTtauMs B HOPMarbHbIX YCNOBWUAX (MPW OTCYTCTBMM BO3AENCTBUSA 0CODbLIX HArpysok), B Mpo-
Llecce KOTOpOWM WwnaHrokabenes gnvTensHoe Bpemst paboTaeT nof AeicTBMeM (PYHKUMOHaMNbHbIX Harpy3ok 1
Harpy3ok oT BO34eNCTBMSA (DaKTOPOB OKpyxatLen cpebl. [IpUMEHSIIOT NPOEKTHbIE HArpy3KW C EXEerofgHomn
BEPOSITHOCTBIO HACTYNNEeHust cobbitus 107

b) skcnnyaTtauusa B aHOManbHLIX YCNOBUSX, B MPOLIECCe KOTOPON LWnaHrokabens ANUTENbLHOE BpEMS pa-
©oTaeT nog gencTBreM (OYHKUMOHAamNbHBIX Harpy3ok, 0cobbiX HAarpy30K M Harpy3oK OT BO30eiCcTBUS (DakToOpoB
OKpyxawLen cpeqbl. [pu aToM paccMaTpyuBakT NPOEKTHbLIE YCINOBUS NPU COYETAHUU HArpy30K C eXerogHoun
BEPOATHOCTLK B AMana3soHe oT 1072 ao 107+

C) BPEMEHHBIE YCMOBUSA, BKMKOYAKOLIME TAKME 3Tanbl, KAk yKNaaka wnaHrokabens, n3snevyeHue LunaH-
rokabens, ncneiTaHua nog AaBneHWeM WM Opyrve NepexofHble 3Tansl A0 Hayana akcnnyatauuu. [Npumepamun
SABMNSAKTCHA YCNOBUSA, B KOTOPbIX HAXOOWTCH YNOXEHHbIN HA MOPCKOE AHO WnaHrokabens nepen NOAKMKYEHUEM
K nnaBy4emy HedTerasonpoMbICITOBOMY COOPYXEHUI0, UK 3arnybneHHbli WwnaHrokabens 40 NOOKMYEHMs
K nogBogHoMy obopydoBaHuio. MNpuMeHUMbIA Nepuoa NoBTOPAEMOCTW 4151 BO3AEMACTBUIA B MPOEKTHbLIX YCIo-
BWUSIX 3ABUCUT OT CE30HHOCTW U MPOLAOIAKUTENBHOCTU BPEMEHHbIX YCnoBuin. MNepuodbl NoBTOPAEeMOCTH Ans
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Co4HeTaHuA Harpy3oK JOIMKHbI BbITh YCTaHOBIIEHbI TAKUM 06pa30M, YTOObI BEpPOATHOCTb NpeBblLUEeHUNA YCTaHOB-
TNEeHHbIX 3Ha4YeHnn ans BPEMEHHbIX yCJ'IOBI/I17I He rnpeBbilana 3Ha4eHune, yCtaHOBNeHHOoe N4 3KennyaTaumun B
HOPMarlibHbIX YCITOBUAX.

L{aCTOTy NOBTOPAEMOCTU N ocobble Harpysku cnengyet onpenendatb Ha OCHOBE aHalnl3a pUCKOB U Mnpak-
TUYEeCKOro onbITa. ['lpm 3TOM CregyeT y4UTbiBaTb HAarpy3kn, KOTopble MOTYT MMEeTb MECTO BO BpeMH Cﬂy‘-lal?lelX
CoObITHA. F!le onpeneneHun 0cobbIX Harpyasok cnegyert y4YuTbiBaTb BNUAHWE KOCBEHHbIX CbaKTOpOB, KOTOpbIe
MOTyYT OKa3blBaTb BNUAHNE HA UX 3HA4YeHNe. Takumm CbaKTOpaMM MOTYT ABIMATLCA KBaJ'IMCbMI{aLIMFl nepcoHana,
SKCryaTauMoHHbIE Npouenypbl, cxema YKnagku, ncnornb3yemoe 060py,qosane, cucTembl 6e3onacHoOCTU U
npouenypbl KOHTPONA. npOEKTHbIe YCInoBUA Npn COYeTaH Harpy3okK C exerogHon BEPOATHOCTBH) BO3HUKHO-
BeHus bonee 10"2 B rof cnegyet pacCMaTtpuBaTh KaK 3KCniyatauuio B HOpMalbHbIX YCIOBUAX. CoueTaHus Ha-
PY30K C exerogHom BEPOATHOCTEH BO3HMKHOBEHUA MEHEE 1041 B rog 4ONyCKaeTCd He Y4YUTbIBaTb. PekomeH-
AyeMble COoHeTaHUA Harpy3oK OnA OLEeHKK BO34ENCTBUSA JKCTPpEMarnbHbIX HArpy3okK npmeeeHbl B Ta6rw1u,e 1.

Tabnuua 1— CoyeTaHus Harpy3ok

3kcnnyaTtauus
B HOpManbHbIX YCIIOBUSX

3kcnnyaTtauumsa

Bug Harpyaku
B aHOManbHBIX YCNOBUSAX

BpemeHHbIe ycnoBus

q)yHKLI.VIDHaJ'IbeIE' O)i(VI,EI.aBMbIe, 3afgaHHble UMK 3KCTpeManbHble O)KI/I,E[aEMbIe, 3ajaH-
Hbl€ UK 3KCTpe-

ManbHble

Osxunaaemele, 3agaH-
Hble UNK 3KCTpe-
marnbHble

Ot BO3OEWCTBUA
OKpy>KatoLLet cpeabl

BeposTHOCTE cOBLITUA B 3aBMCUMOCTA OT
ce3oHa WM AMUTENLHOCTW Nepuoda AeNCcTBUA
BPEMEHHbIX YCIOBUIA.

Mpun oTcyTcTBuM Bonbluen  MHGpopMaL K
OMNs BPEMEHHBIX YCMOBWMIA MOTyT BbITh npu-
HATLl Creaylume 3HavyeHWs1 NepuodoB No-
BTOPAEMOCTW. MNEepWoa NOBTOPAEMOCTU pas
B 100 netT, ecnu ANUTENLHOCTb MpeBbIlLIAET

BepoaTHocTb
cobbITHA, paBHas
102

BeposiTHoCTb CO-
BbITMA B AManasoHe
ot 1072 o 1074, Mpu
COYEeTaHuK € 0Co-
BbIMK Harpy3kamm
Harpysku ot akTo-
POB OKpY»KaloLLen
cpenbl MOryT BbIThb

6 Mmec; nepwos MOBTOPSEMOCTU OLWUH pas B
10 neT Ons KOHKPETHbIX CE30HHbIX YCITOBWUNA
OKpy:atoLled cpefbl, €cnv AnUTenbHOCTb
NpeBbIWAeT 3 AHA, HO COCTABMAEeT MeHee

onpeaeneHbl Takum
obpazom, uTobbl
BEPOATHOCTb MPU UX
COYETAHUW COCTaB-

6 Mec. lNpu ANWTENBHOCTW BPEMEHHBLIX YC- nana 104

NOBWA MeHee 3 OHEeW vnv npu onepauusx,

KOoTOpble MOTyT ObiTb 3aBepLUeHbl B Mepuos

BpeEMeHU 00 3 gHel, ycrnoBua eNcTBUS Npe-

[OenbHbIX Harpy3oK MoryT ObiTk 3adaHbl, a Ha-

Yyano/ocTaHOBKa Onepawuun B 3TOM Cry4ae oc-

HOBbIBAETCA Ha HAAEXHOM MPOrHo3e Nnorogkl

Ocobble WMcxoas M3 KOHKpEeTHbIX BpEMEHHBIX YCNoBUIA | He paccmaTpuBaraT PaccmaTpueatot

OTAENBHO.
BeposaTtHocTb

cobbiTusA 2104

6.2.5.3 YcnoBua ycTanoCTHOMO HarpyXeHus

PacyeT ycTanocTHoro paspyLlueHus omkeH BblTh BbINOMHEH C YyH4ETOM BCEX 3HAYMMbIX LUKITNYECKUX Ha-
rpy30K, OeACTBYIOLWMX Ha LWnaHrokabens B Te4eHWe pacyeTHOro cpoka cnyx0Obl, BKNOYasd U3roToBrneHne, Bpe-
MEeHHbIE YCNOBUSA, B TOM YMCNe Neperpysky, a TakKe onepauuun no npoknagke. BHumaHne gomkHo ObiTe yae-
TNeHO JONTOCPOYHOMY BEPOSITHOCTHOMY XapaKkTepy yCTanocTHbIX Harpy3ok. [omkHa BbiTe BeINOMHeEHa oueHKa
CregylLWwmnx 0CHOBHbIX NCTOYHWKOB YCTaNoCTHOMO paspyLeHuns:

a) konebaHus wnaxrokabens, 3aBUCALLNE OT NEPUOAA BOMHbI N 06YCNOBMNEHHbIE €8 HENOCPEACTBEHHbIM
BO3[elCTBMEM, a TakKe NnepeMeLleHUsaMU nnaByyero HeTerasonpoMbICIIOBOTO COOPYKEHUS!, BbI3BaHHbLIMU
BOIMHOWM NMepBOro nopsaka;

b) cmelleHna nnaByyero HedTerasonpoMbICIOBOrO COOPYKEHWS, BbI3BaHHEIE BOIHOW BTOPOro NopSAaKa,
BKMOYasi MU3MeHeHWe cpegHero NonoXeHWs cyaHa;

) peakuus wnaHrokabens Ha BuBpaunoOHHOe BO3OEWCTBUE, Bbi3BaHHOE BUXpeobpasoBaHueMm, B ycno-
BUSX YCTAHOBUBLUETOCH TEHEHUS;
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d) Bo3MOXHbIE KonebaHus kopnyca nnasyqero HedTerasonpoMbICIIOBOTO COOPYXKEeHUS 0T BUOpaLMOHHO-
ro BO3OEWCTBUS, BbI3BAHHOIO BUXpeobpasoBaHveM (Kak npaBuno, Takve KonebaHus MMerT MecTo Ans Mop-
CKUX MnaTopM ¢ NOABOAHBLIM LIMMMHAPWYECKUM OCHOBaHWeM Tuna SPAR);

e) LUMKNUYECKNEe Harpy3kM BO Bpemsl U3rOTOBMNEHUA W YKNaaKu, Hanpumep npu HamaTblBaHui/pa3MaThl-
BaHWK;

f) LMKNMYeckme Harpyakm, 0GyCcroBreHHbIe PEXMMOM 3KCNyaTauuy WwnaHrokabens, Hanpumep nsMeHe-
HWeM TeMnepaTypbl U AaBrneHus.

WNHTepdenchl C KeCcTKUMMN OMOPHLIMW KOHCTPYKLMAMMU, KakK NpaBuno, SBNsSTCs Hanbonee KpUTUYHLIMU
y4yacTKaMmK ¢ TOYKWM 3peHUs YCTanoCTHLIX Harpy3ok ons wnadroka6enew, paboTalwmnx B AUHAMWYECKOM pe-
XMMe U NOACOEAMHEHHLIX K MNaByvyeMy COOPYKEeHUH. YCTanocTHbIE XapakTepuCcTUKK WnaHrokabens B 60nb-
LUIMHCTBE Cry4Yaes onpenensioT orpaHuyYnuTensMu narnba, yCTaHOBNEHHBIMK HA XeCTKMX onopax, Hanpumep
TaKMMM, KaK )KecTKMe Haknaakiu unm pactpyobl.

HeobxoauMo yunTbiBaThL NapaMeTpbl NiaByyero HegTera3onpoMbICIIOBOIO COOPYXEHUs, HarnpuMep 13-
MeHeHWe YCMOBWIA Harpy»XeHusa/rpy3oBoil ocagkv, U3MeHeHne HaTsKeHWs LUBapTOBLIX KaHaTOB, M3MEHEeHWe
OCTOMYMBOCTU M3-3a NOACOEAMHEHUS] AOMOMNHUTENbHLIX pal3epos, NepeMelleHus, pexum noacoeauHeHus/
OTCOEOUHEHUS ANA CUCTEM OTIPY3KU U T. 4. Ecnuv TouHOM MHopMaun HeJOCTaTOYHO, AOMKHbLI GbITh NPUHATHI
LONYLEHWUS, OCHOBaHHbIE Ha NPeanooXeHU 0 camMoM HebrnaronpuATHOM COYETaHUW Harpy3ok.

Ana dhyHKUMOHATBHBIX HArpy30K MOMYT ObiTk MPUHSTLE YCpeaHEeHHbIe 3HaYeHua 00 nonydvyeHus Gonee
TOYHOM MHGYOPMaLUK, KacalLwencs AONroBPeMEHHbIX M3MEHeHW YHKLNOHATBHLIX HAarpy3oK.

Mpu pacyeTe yCcTanocTHLIX HaNpsXXeHnn HeoBxoaumo obpallaTs BHUMaHWe Ha U3HOC U KOPPO3HIo.

o nonydyeHua 6onee TOYHOW MHDOPMALMM, PACUET YCTAaNOCTHBIX HAaNpPsKeHWid JomKeH BbiTb OCHOBaH
Ha HOMWHANbHbIX pasmMepax TOMLUHBLI CTEHKM 3TEMEHTOB 33 BbIYETOM MOMOBKHLI JONYCKa HA KOPPO3UK U
n3Hoc. Mpu yCroBMU PABHOMEPHOTO YMEHbLLLEHWSA TOMNWMHBI CTEHKU UCMOMNb3yeMOe 3Ha4eHne COOTBETCTBYET
cpeaHeMy 3Ha4eHuo TOJIWMWHBI CTEHKM 3a MOMHbIA CPOK 3KCnnyaTauum WwiaHrokabens.

6.3 AHanus pe3ynbTaToB BO3AEWUCTBUA HArpy3okK

6.3.1 O6wKe nonoxeHUNA

Mpu NpoekTUpoBaHWK LUNaHrokabens M3roToBMTENb AOMKEH PACCMAaTPUBATL PE3ynbTaThl aHanuaa npo-
Lecca yknaoku, AMHAMUYecKoro aHanuaa M pacdera NPoYHOCTU KOHCTPYKLUU, KOTOPbIE BbINOMHANKUCE NpK
NpoekTUpoBaHWK LWnaHrokabens. Pe3ynbTaTel pacyeToB AOMKHbI ObiTh UCNOMb30BaHbL! ANA NOATBEPXKAEHUS
COOTBETCTBMA TpeboBaHUAM K yKNagke W AanbHENLWen SKkcnnyaTaumm wnadrokabens B Te4eHWe pacyeTHoro
cpoka cnyKobil.

PeaynbTaTel pacyeToB O0MKHbI ObITb NOATBEPKAEHL! NPU NPOBEAEHUN ONpeaAenUTENbHBLIX UCMbITaHWA
nubo B npouecce Bepudmkaun. Bmecto U3UKO-MEXAHUYECKUX WCMbITAHWIA LWNadHrokabens unu ero ane-
MEHTOB [5151 MPOBEPKU PACYETOB W MPUMEHSBLUMXCS PaCYETHLIX CXEM W3roTOBUTENb MOXET NpedoCcTaBWTb
penpe3eHTaTUBHble CTaTUCTUYECKME AaHHbIE COrMacHo pasgeny 5.

Bce pacyeTbl, CBA3aHHbIE C BO3AEWCTBMEM HArpy30K, A0MKHbI BbITb OCHOBaHbI HAa OBLLENPUHATBIX hr3n-
YEeCKMX 3aKOHax W MeToAax YMCNEeHHOro MOAENVPOBAHWUA ANA MOAENMPOBAHWA XapakTepuCcTUK WnaHrokabens
Npu BCEX 3HAYMMbIX BapUaHTax COMETAHUIA CTAaTUYECKUX U AUHAMWYECKMX Harpy3ok. [1ns Bcex nporpaMMHbIX
CpPencTB, NPUMEHsIEMbIX ANS1 YMCNEHHOrO MOAENMPOBaHUS C LIeNbK aHanuaa XapakTepUCTUK KOHCTPYKLUMK,
LLOMKHb! ObITh BbINOMHEHbI:

- COMOCTaBMEHMWE C aHANUTUYECKUMU PELUEHUAMU;

- BepudMKauns NOCPEACTBOM CO3AAHWMSA HECKONbKUX MateMaTu4ecknx MOOENen Unu ¢ npuBnedYeHnemM
HEe3aBMCUMOrD 3KkcnepTa AN NOATBEPXKAEHWS TOro, YTO NPOrpaMMHOEe CPeacTBO MPUMEHWMO ANs PeLleHUs
NOCTaBMEHHbIX 3afa4, a UCNOoNb3yeMast Moenb HENMPOTUBOPEYMBA M HE COAEPXKUT MAEHTUULUPYEMBIX He-
LOCTaTKOB;

- MpoBepKa Mo pe3ynsTaTaM HATYPHbIX UCMbITaHWIA NOCPEACTBOM M3MEHEHWUS] HE3AaBUCUMbIX NepeMeH-
HbIX MaTtemaTW4eckoW MOAENW ANS MoMy4eHWs COOTBETCTBUA MEXOY PacqeTHbIMW 3HAYEHUSIMU 3aBUCUMbIX
nepeMeHHbIX 1 pe3ynbTataMmy UCNbITaHW.

B nokymeHTauum gonxeH 6biTh OTPaXXeH AManasoH 3Ha4YeHWid, B pamKkax KOTOpPOro NPOBOAMMOCH CPaB-
HEHUE C aHaNWTUYECKUMM PELLEHUSMM U BEPUDUKALUS MaTeMaTUYECKUX Moaenen.

CTeneHb TOYHOCTU/AMANA30H MPUMEHUMOCTU MATEMaTUYECKON MOZENU AOMKHbI BbiTh onpedeneHsb! Ha
OCHOBE COMOCTABMEHWUSI CO 3HAYEHUSIMU, MONYYEHHBIMU NO pe3ynsTatam PU3NKO-MEXaHUYECKUX UCTbITAHWA
(HaTypHbIX/MOOENbHbIX UCNBITAHWA).
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MaroToBUTENb AOMKEH MpeAcTaBWThL 3aKa34duKy OOKyMeHTauWlo C pesynbrataMu Bepudukauvu npo-
rpaMMHbIX CPeAcTB W NMOoATBEPKAEHWEM KOPPEeKTHOCTU MeTOAOB PacyeToB, WCMONb3yeMbix Ons obuiero u
NOKanbHOro aHanvaa Harpyaok, BKIoYasa nporpaMMHbIe cpeacTBa cOBCTBEHHOM paspaboTku, NpuMeHsemMble
AN aHanu3a Harpy3oK W MpoekTUpoBaHWUa LWnaHrokabens.

B Tabnuue 2 npueefeHbl OCHOBHbIE BUALI aHanuaa AelcTBYIOWKUX Ha wnaHrokabens Harpysok. Beibop
Tpebyemoro BMaa aHannaa 3aBUCUT OT KOHKPETHbIX KOHCTPYKTUBHLIX pelleHuin Ans wnaHrokabens.

Tabnuua 2— AHanui Bo3AeACTBUSA HArpy3soK

Bug aHanuaa

OnucaHue

OcHOBHOE NpUMeEHEHWe

OB6LwmMi aHann3 xapak-
TEPUCTUK KOHCTPYKLIMK

AHanma cTatu4eckux u
OWHaMU4YeCKUX Harpysok,
OT BO3OEWNCTBUA (PaKkTopoB
oKpy:KatoLLer cpeapbl (Tede-
HWe, BOMHbI U NepeMeLLe-
HWe/kadka cyaHa)

AHanM3 aKcTpemarnbHbIX Harpy3okK, 4eWCTBYIOLLUX Ha WaHro-
kaberb, paboTalLLuii B UHAMUYECKOM pexnme.
AHaNM3 ycTanocTHLIX HArpy3oK, AeNCTBYIOLMX Ha LUNaHroka-
6enb, paboTalolWnii B gMHAMWUYECKOM pexuMe. AHanns npo-
LeCCOB YKNaaku WwnaHrokabensa ans onpegeneHus TeXHomo-
TMHECKMX OrpaHNYeHMIA NPW BbIMOMHEHWN YKNaaKn

AHanua ycToM4MBoCTH
wnaHrokabens Ha
MOPCKOM OHe

AHanm3, BbINONHAEMbIA ANA
OLEHKWN NepemMeLLeHna WiaH-
rokabens Ha MOPCKOM OHe
noa AercTBMEM YHKUMO-
HanbHbIX HAarpy3oK 1 Harpy-
30K OT BO3OENCTBUSA haKTo-
POB OKpyMatoLel cpenbl

AHanua ycTol4mMBOCTW LWnaHrokabens, paboTatollero B cTa-
TUYECKOM pPeXnMe.

AHanu3 ycTom4MBOCTHM LUNaHrokabensa npy NpoBedeHnn one-
pauuWii No ero yknagke.

AHanM3 ycTONYMBOCTM PACMONOXEHHOro Ha MOPCKOM AHe
yyacTka wnaHrokabens, paboTatowiero B AMHAMUYECKOM pe-
KuUMe

AHanua Bubpauuit,
00YCNOBMEHHbIX BUX-
PEBbLIMW NMOTOKAMM

AHanua Bubpauunii, 06-
YCIOBIEHHbIX BUXPEBLIMW
NoToKamu, Npu yCTaHOBMB-
LLIEMCS TEYEHUN

AHaNW3 ycTanocTHLIX XapakTepucTuK LwnaHrokabens, pabo-
TaKLWEro B AMHaMUYECKOM PEXUME.

AHanua yctanocTtu wnaHrokabensa oT BO3AeNCTBUA HAarpy3ok,
OEeNCTBYIOLLMX NPU ero yknagke.

OueHka TpeboBaHWA, KOTOPbLIM AOMXKHBI COOTBETCTBOBATH
YCTPOWCTBa AnNs npegoTBpalleHns Bubpaunii, oBycnosneH-
HbIX BUXPEBLIMI NOTOKaMU.

PaccmartpvBaloT B KayecTBe OLEHKM YyBCTBWUTENBHOCTU K
BNUAHWUIO KOIDULMEHTOR CONPOTUBINEHUS AN NPUMEHEHWS
B O6LLEM aHanuae KOHCTPYKUMM W aHannse B3anMOLENCTBIA
C BHELUHMMIK 0BbeKTaMK B Crydasix, Korga 3Tl BUAbl aHanusa
MMET Ba)KHOE 3HaYeHne

AHanua B3anmogemn-
CTBMA C BHELUHUMMU
obwekTammu

AHanuz, npegHasHa4yeHHbIN
Ons onpegeneHns MUHK-
MarnbHOro pacCTOAHWUSA UMu
KOHTaKTHbIX Harpy3ok/cun
Mexay dnuanexalmmm
KOHCTPYKUMAMW, HAXOAALWN-
MWUCA Noa AeACTBMEM CTaTK-
YECKMX 1 AMHAMWYECKUX
MPUPOOHBIX HArpPy30K

OnpegeneHne MMHUMaNbLHOMO PACCTOAHUS [0 BrnvKanlmx
panzepoB, wWnaHrokabenen 1 WBapTOBHbLIX KaHaToB. [pume-
HAKT NPU aHanu3e B TOYKe 3Kcnnyatauuu wnadHrokabeneil,
paboTalolmx B AMHAMUYECKOM pEeXUME, 8 Takke BApUaHTOB
BbINOMHEHWS YKNaoKM

AHanua cBoboaHbIX
NponeToB

AHanua obycroBneHHbIX
BUXPEBLIMW MOTOKaMU
BMOpaunin ceoboaHbLIX Npo-
neToB wwnaHrokabens npu
YCTaHOBUBLUEMCS Teve-
HUW, TAKKE NO3BOMAHOLLMA
YCTaHOBUTbL chopmy marnba
vagenus

AHanM3 ycTanoCTHBIX XapaKTEPUCTMK Ha y4vacTkax cBobof-
HbIX MPOMETOoB LWnaHrokabens, paboTalLwero B CTaTu4eckom
pexume

AHanua npoTarneaHusa
lnaHrokabens

AHanua onepauui no npo-
TArMBaHWKO WnaHrokabens B
NpoLEecce ero yknagkm

AHanua onepauunii No NPOTArMBaHUID WnaHrokabens, pabota-
HOLEro B AMHAMUYECKOM/CTaTUYECKOM pexume, Yepes Tpybbl
I- unn J-Tuna
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Bua aHanuaa

OnucaHune

OcHoBHOE NpUMeHeHne

AHanus npoueccos
YKNagKu LinaHroka-
Bens

AHanua, npegHasHa4YeHHbIN
ONs oNpeaeneHns orpaHn-
YeHWI Ha onepauuKn yknag-
KW WnaHrokabens, a Takke
ONA OLUEHKW U CpaBHEeHUsA
OTKITOHEHWIA ANA BCEX 3a-
NNaHWpPOBaHHLIX onepauuni
1 onepaLuii B HELUTaTHbIX
CUTyaumax

OnpegeneHne JonycTUMbIX MOTOAHBIX YCNOBWUIA MPW yKnagke
wnaHrokabens ¢ npeaBapuTENbHO 3aKpenneHHbIM NepBbIM
KOHLOM, Ha4anbHOW yKnaake, HopManeHOW yKnaaKe, yknagke
€ narmbom, Npu 3axone Ha yKnagaky ¢ 3akpenneHHbIM BTOPLIM
KOHLIOM, yKnagke C 3aKpenrneHHblM BTOpbIM KOHUOM (rioboin
13 KOHLOB MOXET ABMATLCS NOABOAHbLIM OKOHEYHbLIM YCTPOWi-
CTBOM), OMepauusx no NpoTArMBaHuio Wwnadrokabensa yepes
Tpy©®bl |- Mnu J-TuNa unu Npu Belxode Ha CyLuy.

OueHka COOTBETCTBUA NMAHWPYEMOro MaplupyTa yKnaaku u
Harpysok OrpaHW4eHVsM W pekoMeHZaunsaMm W3roToBuTens
(codeTaHna paguyca n3rnba, KOHTaKTHON CUMbI, pacTArMBao-
LLIei Harpys3KM, CKMMatoLLEel Harpy3ku OT HATHKHOIO MeXaHu3-
Ma, BHYTPEHHENO OaBrneHus).

AHanua BapnaHTa BbIMOMHEHUS YKIagku 1 CpaBHeHWe C AoMy-
LLEeHWAMYK, NPUHMMAEMbIMW NPW pac4eTe yCTanocTHOro pas-
pyLeHmns

AHanua NpoYHoCTH
KOHCTPYKLUMM LLNaHro-
Kabensa

OnpepgeneHue Harpyaku
n/unun pacnpegeneHus Ha-
TPY3KU Mexay anemMeHTamu
B MONEpPEe4YHOM CeYeHun
LwnaHrokatens

OnpegdeneHne NpoYHOCTA Ha pacTsmxeHue/uarb ons none-
peYHOro ceYeHWs LunaHrokabens (Kak ocHoBa AMs NPOBEPKK
obuwen npodHoctM). OnpeaeneHne HanpskeHHo-aedopMu-
POBaHHOMO COCTOSIHUA OTAEMbHBIX 3MIEMEHTOB B NONepe4yHoMm
ceyeHuK WnaHrokabena Ans 3a4aHHOro COOTHOLIEHWsT pac-

TAMVMBAOLWWX M N3rMGaloLLMX Harpysok (gns aHanvaa Ha ycTa-
nocTs). OnpeneneHue KecTKOCTU NOMEPEYHOTO cedeHust (npu
narnbe, Kpy4eHWW, OCEBOI JKECTKOCTW) OMA NMPUMEHEHUS B
obLLeM aHanuae xapakTepUCTUK KOHCTPYKLIUK.

AHanW3 BapuaHTOB BbINOMHEHWS YKNaakW LWnaHrokabens
NS onpefeneHnsl orpaHNunTenbHBIX KpUTEPUER (HanpuMep,
OUEHKA pEe3ynsTaToB AEWCTBUA Harpysku, oBycrioBneHHowW
BO3LEMCTBMEM YOEDKUBALLErO HATSKHOMO MEXaHW3ma)

6.3.2 O6WKMM aHanu3 pe3ynLTaToB AeCTBUA Harpy3okK

Llernkbto oblero aHanuaa pesynsTatoB AeACTBUSA HArpy3oK ABMNAETCH onpefeneHne obLyux cTtaTuyeckux
M OAMHAMWYECKUX XapakKTepUCTUK KOHCTPYKUMWU wnaHrokabens. [Ons nonyyeHUs OOCTOBEPHbLIX Pe3ynbTaToB
OEeNCTBUA HArpy30K Ha cUcTemy wWnaHrokabens Heobxoanmo, YyTobbl 0BWKMA aHanM3 BN OCHOBAH Ha obLLe-
NPUHATBIX NPUHLMNAX BbINOMHEHUA CTATMYECKOro W AMHAMUYECKOro aHanmsa ¢ NpUMeHeHMeM OUCKPETHOro
MOZENMPOBaHUA, TEOPUM COMPOTUBIIEHUS MaTepuarnos, Ha OLeHKe BO34eNCTBUS (PakTOPOB OKpYKaloLwen cpe-
bl N MexaHukK rpyHToB. OBLWMIA aHanW3 pe3ynLTaToB AeACTBUA Harpy3oK JoSmKeH OblTb OCHOBaH Ha YMCreH-
HOM MOZENMPOBaHUN C NMOMOLLbID METOLOB KOHEYHbIX 3MTIEMEHTOB UMW CXOXNX YACTEHHbLIX METOL0B C YYETOM
NPUBEOEHHBIX HMKe DaKTOpOB.

O6was matematuyeckas MOLEnb AnA ONpefeneHuss XapakTepPUCTUK KOHCTPYKUMKM LOMKHA BKMYATb
BCKO CMCTeMy LinaHrokabens, y4uTbiBaTb €ro JKeCcTKOCTb, Maccy, pesynbraTel 4eMNUpoBaHnsa U OeACTBue
rTMOPOAMHAMMYECKX Harpy30K Mo AfMHe LnaHrokabens Hapsigy C rpaHuYHbIMU YCIOBUSIMW ANS1 BEPXHER U
HWXHEW YacTel WwnaHrokabens.

[nsa BoibpaHHOro MeToaa OoMmKHbl ObiTh MPMMEHEHbI Noaxoasline KoadUUMEHTbl CONPOTUBNEHUS 1
MHepuun. HeobxogumMo yunTeIBaTh BNUsHUE BMonormyeckoro obpactaHnst MOPCKMMW OPraHn3Mamm 1 BO3MOX-
HOe yBenuyeHne ConpoTHUBIEHWS WU3-3a BUOpaLWA, 0BYCNOBMNEeHHbIX BUXPEBLIMW MOTOKAMM.

MpuHATLIE B MOOENM XapakTepUCTUKK MOMepeYHoro ce4eHns AOMKHbI OTPaXKaTh XEeCTKOCTb U AeMndu-
pyloLMe CBOMCTBA NONepPeYHoro ce4eHnss KOHKPeTHOTo WwnaHrokabens.

KonnyecTBO aNeMeHTOB NpPW MOAEMNUPOBAHMK LUNaHrokabensa OOMKHO ObiTh AOCTATOYMHbIM ANA TOro,
yT06bI AATL NPEACTABNEHNE O BOZAENCTBUN (haKTOPOB OKPYXKAKOLLEeW cpeabl U peakuun KOHCTPYKLMK, a Takke
obecneynTbs BO3MOXKHOCTb aHanu3a pesynsTaToR AeCTBUA HArpy3ok BO BCeX KpuTuueckux obnactax. YTobsbi
obecnednte TpebyemMy TOYHOCTb, JOMKHA ObiTe BhiNONHEHa BepudMKaunsa AUCKPETUM3aUnun BO BPEMEHHON
n/mnu YactoTHOM obnacTu. B ocHoBy Banugauun Mogenu MoryT ObiTb MNOMOXKeHb! MPUHLWMAbLI, M3ITOKEHHbIe B
npunoxeHun F (cm. Take [5], npunoxerHue F, unm aHanoryyHble JOKYMEHThI).
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[Ons nccnegoBaHWs BNWMSIHUAA HEOMPEeOerneHHOCTU ANs OTAEMbHbIX NapaMeTpoB CUCTEMbI (Hanpumep,
OaHHbIX O CBOWCTBaXx rPyHTOB, rMApoAnHamMu4ecknx koadduuneHtax, buonornyeckoMm obpactaHum, XecTKo-
CTU 1 OeMNUPYOLLNX CBOWNCTBAX KOHCTPYKLUKM, OcadKke NNaByvyero HedpTera3onpoMbICIIOBOrO COOPYXEHUS,
MOLENMPOBAHUS TEYEHUS NPWU aHANKU3E YCTanoCTHLIX XapakTepUCTUK U T. 4.) cnenyeT NpoBOAMTL aHanus YyB-
cTBuTensHocTU. OCHOBHaA Lenb Takoro aHanu3a 3aknw4daeTtcs B WOAEHTUUKaLUM HeonpegeneHHbIX napa-
METPOB MOAENN, MPUHATUM Pa3yMHbIX KOHCEPBATUBHbLIX OONYLLEHWIA 1 onpegeneHny obnacten, Tpebyrowmx
NpoBefeHns AeTanbHoro aHanuaa.

MpW NpUMEHEHWW YNPOLLEHHOr0 MOLENUPOBaHWS W/WMWM pPacHeTHbIX METOOOB aHanM3a JofikHa ObiTb
BbIMOMHEHA NPOBEPKa Ha 0CHoBe Donee CrNoOXHOrO MOAENVMPOBAHUS U/UNKW pac4eTHLIX METOAO0R AN TUMNOBbLIX
(KpUTUYECKUX) pacYEeTHbLIX BAPUAHTOR Harpy3Ku.

Bonee nogpobHas vHdopMaLus npuBedeHa B NpunoxeHuum F.

6.3.3 AHanu3 ycToOM4MBOCTH WNaHrokabens Ha MOPCKOM AHe

KoHcTpykums wnadrokabens gomkHa obecnednsatb TpebyeMyo yCTOMYMBOCTL NOMNOXEHUS NpW yKnag-
K& Ha MOPCKOM [iHe C y4eTOM HeoBX0AMMOCTY BbINOMNHEHWs TpeboBaHniA, NpuBeLeHHbIX B pasgene 4. Mpu He-
06X0OMMOCTU JOMKHA ObITh BbIMNOMHEHA OLEHKa NoTpebHOCTM B JONONHUTENLHOW 6annacTUpoBKE M aHanus
BNUSHWUS MpoLecca yKnaakyi Ha Apyrue cTpouTenbHble paboThl.

Mpymepom cTaHgapTa, NPMMEHUMOrO ANSA OUeHKU CTabMNbHOCTM NONOXeHWs WnaHrokabenen nog gemn-
CTBMEM Harpy3oK OT Te4eHUsi U BOSH, ABnsaetca [6].

6.3.4 AHanu3 obecnevyeHus CTaOMNLHOCTU MNONOXEHMA WaHrokabens

Mpwn npoknagke wnaHrokabens Ha MOPCKOM AHe YacTo TpebyeTtcs, 4Tobbl y4acTok WnaHrokabens, pa-
BoTalwLlniA B CTAaTUYECKOM pexumMe, Bbin yrnoxeH No Tpacce ¢ TOYHO 3afaHHLIMU KPUBOMNMUHENHBIMW yYacTKa-
M. [Ins nooTBEpXOEHUSA YCTOMYMBOCTU NONOXEHUs LWnaHrokabensa B 3agaHHOM reoMeTpuM Tpacchl YKNaaku
npy MakcMManbsHO BO3MOXHOM HaTsXeHUMW HeobxoAumo NpoBefeHue cneumnansHoro aHanusa. Heobxogumo
OOKYMEHTanbHO NogTBEpPANTb, YHTO COMPOTUBNEHWE TPYHTa B OCEBOM W paauanbHbIX HanpaBreHUsiX ABNAETCS
LOCTaToqHbIM Anst obecnevyeHms yCTOMHMBOrO NOMOMXKEHWS WnaHrokabens B 3agaHHoW koHdurypauuu. Jon-
*eH OblTb BbIMOMHEH CTAaTMYECKUA aHanu3 YCTOMHMBOCTKM MPSIMBIX M M30THYThLIX YYacTKOB wnaHrokabens c
WCMOMNb30BaHMEM aHaNUMTUYECKUX BhlpaXeHuin (cMm. [6]). [lomkeH ObiTh BLINONHEH aHanW3 YyBCTBUTEINLHOCTU
OIS NPUHATUS palMOHanbHbIX KOHCEPBATUBHLIX JOMYLWEHWA B OTHOLUEHWW KMOYeBbIX NapamMeTpoB (Hanpu-
Mep, ko3pprLUMeHTa TpeHUs rpyHTa 1 Beca wnaHrokabens B NOrpykeHHOM COCTOSIHUIM).

AHanu3 ycTOM4YMBOCTY WNaHrokabena HeoBxogumo NpoBoAMTb A5 OLEHKN CnocoBHOCTM pacnonoXeH-
HOro Ha MOPCKOM [HE y4acTka AMHaMWYeCKOro LinaHrokabens coxpaHsaTb 3adaHHOe MonoXeHwe nog Aew-
CTBMEM Harpysok, hopMUPYEMbIX OUHAMUYECKMM Y4acTKOM LunaHrokabens. AHanma yCTOMYMBOCTU Takke
NPOBOASAT ANA OLIEHKN NMONOXEeHWS KPUBONUHENHOMO y4acTKa LWnaHrokabensa B npoLecce yKNaaku.

6.3.5 AHanuz Bu6pauuin, obycrnoBneHHbIX BUXPEBLIMW MOTOKaMu

BrnvsaHue Bubpauuin, obycnoBneHHbIX BUXPEBLIMW NOTOKaMK, CNeayeT YYMTLIBATL AN BCEX LUNaHroka-
Benen, NogBepPKEeHHbIX BO3AENCTBUIO MOPCKOro TeYeHKst U/Mnu BorH. ECnun nporHosmpyoT CyLLeCcTBEHHbIe BU-
Opauun, 00yCNoBNeHHbIE BUXPEBLIMY MOTOKaMM, HeODXOAMMO BbINONMHeHne bornee TOYHOM OLEHKW COrMacHo
mMeTtogam, nNpefacTaBneHHbIM B HacTosweM nogpasgene. TpeboBaHUs K MPMeMOYHbIM WUCNbITAHUSAM clegyeT
onpenensats no 5.6.

B BonblUMHCTBE CriyYaer yKa3aHHYH OLIEHKY NMPOBOAST C LEenbio onpefeneHus 4oCTaToMHOCTU COnpo-
TUBMEHMA ycTanocTu wnaHrokabens. Takum obpasom, ecrnv ycrnoBus BO3HWKHOBEHUS YCTanoCcTHOIO paspy-
LUEHWS Haxo4ATCs B AOMYCTMMbIX Mpefdenax, AOCTaTO4HO BbIMOMHUTEL YNPOLLEHHbI aHanMa Bubpavunia, OCHO-
BaHHbIN HA KOHCEPBATUBHOM nogxofe. Ecnu pesynstaT yNpoLLeHHOro aHann3a ykasblBaeT Ha HeJOCTaTO4YHOe
COMPOTMBMEHME yCTanocTu, crenyeT BbiOpaTe Oonee TovHble MeTodbl pacdeTa. Beibop metoda 3aBUCUT OT
KOHKPETHbIX NMPOEKTHLIX YCITOBUNA.

BaxxHbIMM napameTpamu C TOYMKW 3pEeHUs OTBETHOW peakuum Ha Bubpauun, obycrioBneHHbIe BUXPEBLI-
MW MOTOKaMW, ABMASKTCA CrefylllMe napameTpbl WwnaHrokabensa: oUaMeTp NonepevyHoro cedeHusi, macca,
4eMnrpoBaHne, KeCcTKOCTb Ha M3rnb 1 appeKTUBHOE HanpshkeHre Npu pacTshkeHun. [ns onpegeneHus
achbdhekTa pesoHaHca M amnnuTyabl BUbpaumi, oOycnoBneHHbIX BUXPEBbIMW NOTOKaMK, BaXKHOe 3Ha4yeHne Mo-
ryT UMeTb MAaCCOBbIA pacxof BoAbl, YMeHblUeHne gemMndgupoBaHvs U cOBCTBEHHbIE YacToThl KonebaHuid B
OuanazoHe 4acToT, reHepupyeMbiX BuxpeobpasoBaHuem.

[onyckaeTcsi npMMeHeHWe METOLAOB ANSA NPOrHO3MPOBAHWUA YCTANOCTHOMO paspyLueHusl NpoTsKEHHbLIX
06bekToB, Takux Kak Tpybonposonbl 1 pansepsl, Npy BO3AENCTBUN Ha HUX BUBpauuin, obycnoBneHHbIX BUXpe-
BbIMW MOTOKaMW, C y4eToM HeobXogMMOoCTK yaensTe ocoboe BHMMaHue cneumuyeckMM CBOMCTBaM LUMAaH-
rokabensi. B 4acTHOCTM, Ha NoBedeHWe WnaHrokabensa nog geicTBMeM BMOpauWii, Bbi3BAHHBIX BUXPEBbLIMU
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noTokamMmu (Kak npasurio, Manown amnnuTyabl), B 6onbluein Mepe BNUAKT KECTKOCTb NOMEPEYHOro CeYEHUNA U
gemMndupyrolme cBo1UcTBa.

B bonblMHCTBE criyyaeB nNpu aHanuae Bubpauunii, 0bycnoBNeHHbIX BUXPERLIMU NMOTOKaMU, MPUMEHSIIOT
MeToq pa3noXeHus nNo cobCTBEHHBIM ModanbHbIM MHTEepBanam. NpuMeHsieMble NpKU TakoM aHanuse Mogbl/
YacTOThl COBCTBEHHBLIX KOnebaHwuin OMKHELI OTpaXaTs PU3MYECKYH KOHUrypauuo wnaHrokabensa (T. e. reo-
METPUHECKYID hOpMY, HaTSHKEHWE, MEeXaHW4Yeckue orpaHudeHus 1 T. 4.). Heobxogmmo goctatoqHoe YmMcno
Mog, 4TOObI onpenennTb NoBeAeHWe WnaHrokabens npu caMoil BbICOKOW YacToTe BUOpauuii, Bbi3BaHHbIX BUX-
peBbiMW NoTokamu. Bonee nogpobHasa uHopmalmMa o MeTogax aHannaa BMbpaunii, Bbi3BaHHbLIX BUXPEBbLIMU
noTokamu, copnepxutcs B [7] v [8].

OueHka yBenu4yeHns koahpuLneHTa conpoTUBNEHNS BCreACTBME BUOpaLWIA, HanpaBneHHbIX Nepnex-
OUKYTNAPHO K HanpaeneHW TeyeHusa (B BepTMKanbHOM MMOCKOCTWM), Npu NpoBedeHWM obLiero aHanuaa xa-
PAKTEPUCTUK KOHCTPYKLMM MOXeET OblTb BbINOJSIHEHA COrMacHO AENCTBYIOLWEN HOPMaTMBHOM OOKYMeHTauun
(cm. Takke [9)).

Ecnu ¢ uenbio HegonyLweHWs HEraTUBHbLIX NOCNEOCTBUA OT BO34ENCTBMS BMOpaLUWii, Bbl3BaHHbLIX BUXpE-
BbIMK MOTOKaMK BOALI, NPUMEHSAIOT CrelanbHble YCTPOACTBa NpegoTBpaLleHa BUbpaLu M OT BUXPEBLIX NO-
TOKOB (cTabunusaTtopsbl), AoMmKHa ObITh BhINONHeHa nNpoBepka ux acddekTvBHocTU. B BonblinHCTBE cnyvaeB
npyMeHeHne cTabunuaaTtopoB NPUBOAUT K YBENUUEHWIO HArpy3ku Ha lWnaHrokabens oT BO3AENCTBUA TEYEHUI.
[aHHbii hakT cnegyeT NpMHMMAaTh BO BHUMAaHUE MpU BbINONHEHWWA APYTMX BWAOB aHann3a KOHCTPYKUKUK, Ta-
KMX KakK 0O WA aHann3 pesynsTaToB 4eWCTBUS Harpysok.

6.3.6 AHanu3 B3auMoA4eNCTBMUA C BHELWWHUMKU obbLeKkTaMu

[MpoekTUpoBaHWe CUCTEMbI LWUNaHrokabensa OOMKHO BKNKYATL UCCNenoBaHue BO3MOXHOMO B3aumMogei-
CTBMA LWNaHrokabena ¢ pacnonoXeHHLIMU B HEMOCPEACTBEHHOW BNU30CTN OT HEro KOHCTPYKLUUAMU (TaKUMK
Kak Kopnyc HedTerasonpoMbICNIOBOr0 COOPYXXEHWUSA UMK CyAHA, C KOTOPOro NPOBOAAT Onepauuy ¢ LnaHroka-
fenem, WBapPTOBbLIE KaHaTbl, panzepbl, Apyrue wnaHrokadbenn unu gpyrue obbekTobl). YCrnoBnsi BOZHUKHOBEHNS
KPUTUYECKNX HarpysokK, Kak npaBuno, 3aBUCAT OT BMaa cobbITWiA, NPMBEALUNX K B3AUMOLEWCTBUIO C BHELUHUMMN
obbektamn. OueHKa B3aMMOAENCTBUA C BHELIHMMM 0BbeKTaMKn JOMXHA BKNOYaTh NPOEKTHbLIE BapWMaHThI Bbi-
NOMHEHWs YKNaaku WnaHrokabensa. KcnnyaTayuMoHHbIe NapaMeTphl M BAPUAHTEI pa3BUTUSA aBapUHOW CUTY-
auuy cnefyet paccMmaTpuBaTh C ydeToM (hakTUYeCcKUx YCNoBUii B MecTe NPoKNagky wnaHrokabens.

3akaszumk gormkeH obecneynTb npepocTaeneHve MHdopmMauumn, HeobxoguMow Ans NpoBeaeHWs aHa-
nn3a B3aUMOZEWCTBUA C BHELWHUMKM 0BbekTamMu, BKNYas MHopMaLMio 0 HehTerazonpomMbICIIOBOM COOPY-
KEHWK, CyaHe, C KOTOpOro NpoBogAT onepauuy co wnaHrokabenem, o cucteme wnaHrokabens, pansepHoi
W weapToBon cuctemax. MHhopMaumus o pacnpeneneHnun oTBETCTBEHHOCTU MPU BbINOMHEHWW aHanuaa npu-
BefeHa B Tabnuue A.2 (npunoxeHue A).

OcHoBHas cTpaternsi Npu MPOEKTUPOBAHWUU [OIMKHA 3aKMHYATLCH B UCKMOYMEHWM BO3MOXHOCTW coyaa-
peHus LwnaHrokabens ¢ opyrumMu KOHCTPYKUMSMW. B aTom crnydyae npu aHanuse B3auMOOENCTBUA C BHELUHUMU
obbekTamu HeobXoAMMO AOKYMEeHTanbHO NMOATBEPAMTb, HYTO MexAy wwnaHrokabenem v GrvsnexaliyMy KOH-
CTPYKUMAMK CyLLecTBYeT JOCTAaTOYHOE pacCTosiHUe NS BCEX CnyyaeB AeWUCTBUS KDUTUYECKUX Harpy3ok. [lomk-
HOe BHUMaHWe cregyet yaensitb rupoarHaMUYecKoMy B3aUMOLENACTBMIO C TOYKM 3pEHUs BIIUAHUSA BUXPEBOTO
crnefa Ha noTok (T. e. YMeHbLUEHW CUIbl TOBOBOro cONPOTUBMNEHWUS U HEHYITEBOW NOALEMHON CUMbl B 3aBUCH-
MOCTUW OT PacCTOAHWSA B KOHWrypauum BUXpeBoro crnena). BnusHue Bo3amoxHbIX Bubpauuii, oBycnoBneHHbIX
BMXPEBLIMIN NMOTOKaMU, Ha KO3 ULMEHTEI CONPOTUBIIEHUS C YY4ETOM BMXPEBOrO crnefa AoMmkHO BbiTk onpene-
NEeHO W YYTEHO Ha OCHOBE KOHCEePBaTUBHOMO NoAxoda, NoATBEePAEHHOTO aHarnM3oM YyBCTBUTENbLHOCTU.

MwHMManbHOEe paccToaHue Mexagy AByMS BrvM3KopacrnonoXeHHbIMW MPOTSHKEeHHbIMWU KOHCTPYKLMSIMM
AOMKHO NpeBbILlaTe CYMMY HapyXHbIX Anametpos (D4 u D,) yKa3aHHbIX KOHCTPYKLIWA.

[MopcoenuHeHHble K NNaeyyveMy HedTErazonpoMbICIOBOMY COOPYXKEHUK LWNaHrokabenu, kak npaBuno,
pacnonoxeHsl B6nNu3an apyrimx obvekToB, paboTawlwmx B OUHAMUYECKOM PEXUME, TakMx Kak pansepsl. Bo
n3bexaHne HexenaTtensHOro B3aumogencTeus Brnm3kopacnonoXeHHbIe NPOTSAXKEHHbLIE KOHCTPYKUUN JOMKHbI
MMeTb Kak MOXHO Donee Cxoxue cTaTMYeckne U OMHAMWYeCKMe XapaKTepUCTUKM. TakkKe 3TOro MOXHO O0-
OWTBLCA, eCcrny COOTHOLLEeHWE Beca TakuxX KOHCTPYKUWIA K X AuaMeTpy OyaeT ognHakoBbiM. OTHOLWeEHWe Beca K
AWaMeTpy onpeaenskT Kak OTHOLEeHWe Beca egMHULbI AMWHbI NPOTSKEeHHOro oObeKkTa B NOrpy»KeHHOM COCTO-
SIHWU K Er0 HAPYXHOMY AMaMeTpy. Ha oTHoLweHWe Beca K AuaMeTpy MOTyT OKa3biBaTh CYLLECTBEHHOE BIIMAHME
nepemMeHHble Harpysku, obycnoeneHHsle, HanpuMep, buonornyeckmm obpactaHmeM MOPCKUMU OpraHn3mMamMu
M YPOBHEM COOEPKaHWSA XUOKOCTW B pandepax. [Ina obocHOBaHMSA JOMYyLWEHWA B OTHOLEHWN YHKLWOHAMb-
HbIX Harpy3oK Ans MPUMEHEeHWs NPy aHanuse B3aMMOLEeNCTBUA C BHEWHUMKU obbeKkTaMu JomKeH ObiTb Bbi-
NOMHEH aHanmn3 YyBCTBUTENBHOCTH.
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CnepyeT NnpuHUMaTh BO BHUMaHWE OOMYCTUMbIE OTKIOHEHWS NMPUW YKNagke 1 NpovM3BOACTBEHHbIE A0My-
CKW B OTHOLLEHWW OJIMHbI WnaHrokabens.

JonxeH BbITb UCMOMb30BaH eAWHbIA Noaxon K Belbopy kK03 PULMEHTOB CONPOTUBNEHUSA AN LUMaHro-
kabenen v bnuanexallMx pan3epor, AMs KOTOPbLIX BbIMOMHSAKT OLEHKY B3auMopencTeus. 3a obecnedeHune
TpebyemMoro paccTosiHuA Mexay aHanuaupyemMmbiMyi pain3epamu, NOCTaBNeHHbIMU Pa3HbIMW U3rOTOBUTENAMMU,
OTBEYaET 3aKasquk.

AHanu3 B3aMMOgEeNCTBMA C BHELWHUMKU obbekTamun npeactaensier coboi obwuin aHann3 pesynsTaToB
OENCTBUSA Harpy3oK ¢ y4eTOM MOAEenMpoBaHWus rMapoanHaAMUYecKoro B3aMMo4encTBnaA. AHanms crnenyer Bbl-
MOMNHATL C y4eToM TpeboBaHWI OeACTBYHLWMX HOPMaTUBHBIX OOKYMEHTOB (CM. [9] unu aHamnoruyHele OOKy-
MeHThI). [Ins mogenen ruapoguHaMUYEecKoro B3aMMOAelCcTBUS B HOBLIX YCNOBUAX (Hanpumep, korga 6nuane-
XallMe KOHCTPYKUMWU MMEKT pa3Hble AuMaMeTpbl, UCMONb3yT YCTPONCTBa ANS NpefoTBpalleHnsa Bubpauui,
0ByCrNOBNEHHbIX BUXPEBBLIMW NOTOKaMK, U T. 4.) A0MKHa ObiTh BbINONHEHa BanvaauMsa Ha ocHoBe hU3NKo-Me-
XaHWYECKUX MCMbITaHWA.

Mpy NpoOeKTMPOBaHWM BO3MOXHO UCMONb30BaHWE arnbTePHATMBHOMO MOAX0Aa, KOTOPbIA OOMNYCKAeT CO-
yOoapeHue KOHCTPYKLUIA Npyu Hanbonee aKCTpeManbHbIX YCNOBUAX HarpyxeHus. B aTom cnyyae gomkHo 66T
OOKYMeHTanbLHo NOoOATBEPKAEHO, UTO YAAPHbLIE HArpy3Kn HE YIpoXKaloT LeNoCTHOCTM KOHCTPYKLUWK B3auMoen-
CTBYHOLWMX 00BLEeKTOB. [JomkeH ObiThb BbIMNOMHEH aHanNM3 YCTanoCTHOIO M3HOCA W 3KCTPEeManbHbIX YOapHbIX
Harpys3oK.

PaspaboTka cuctembl WnaHrokabens ¢ y4etom TpeboBaHWin kK oGecneyeHnto ero LLenocTHOCTU NpM co-
yhapeHun sienaetcs bonee CNoXHOW 3agadvei, No CPaBHEHMWIO C PELUEeHUSIMW, MCKMYaoWwmMMM BO3MOKHOCTb
B3aUMOeNCcTBUA LWNnaHrokabens ¢ pacnonoxeHHsbIMW nobnmnaoct obbekTamu.

Banvpauua mogenei 0edCTBMS Harpy3oK Npu coygapeHun KOHCTPYKLUWIA AoMmKHAa BbiTh BLIMOMHEHA HAa
OCHOBE (PU3UYECKUX UCTLITAHWRA.

Cnepnyet nsberaTb coygapeHus WnaHrokabens ¢ KOHCTPYKUMAMIK YCTPOWCTB obecneveHunsi ero nnasy4de-
CTW NPWY UX NPUMEHEHWNN.

6.3.7 AHanuz3 cBo6ogHbIX NponeToB

Ha yuacTkax ynoxeHHOro Ha MOpPCKOM [He lnaHrokabens co cBoBOOHbIMKU NponeTaMu MOTyT BO3HU-
KaTb BMOpaUuKM, BbI3BaHHbIE BUXPEBLIMKW MOTOKAMUW OT NMPUAOOHHLIX TedeHuin. Bubpauusa 3aBUCUT OT ANUHGI
cBobOAHOro NponeTa W HaTsHKeHWs LWnaHrokabens. Bonpockl YCTOWYMBOCTU MOMOXKEHWS LWnaHrokabensa Ha
MOPCKOM [HEe pacCMOTpEeHbl, Hanpumep, B [6]. MNpu aHanuae cBoOOAHbLIX MPONETOB Haanexallee BHUMaHue
LOMKHO ObITh yOeneHo cneluduyeckum ceocTeam Wwnadrokabens. B yacTHocTK, aMnMpuyeckue 3aBUCMMO-
CTW COBCTBEHHbIX YacToT KonebaHWi N ypoBHEW HanpskeHUn ansi TpybonpoBoAoOB HE NPUMEHMMbI HAMPAMYHO
K wnaHrokabensm. [Ing onpeaenernsa Mo coOCTBEHHLIX KONebaHWi ¢ y4eTOM rpaHUYHbIX YCNOBUIA U HANM4usa
HECKONbKMX CBODOAHLIX MPOMNETOB CrieQyeT UCMOMNb30BaTk METOL KOHEYHLIX 3NIEMEHTOB.

M3-3a manoi xecTkocTu npu u3rube wnaHrokabenu B oTnuune ot TpybonpoBodoB, Kak NMpaBumno, B
Bonbller cTeNeHN NOABEPKEHbl PACTArMBaKOLWMM Harpy3kam. Takum obpazoM, ahekTUBHOE HanpsiKeHue
Npu pacTsSXXeHUU B NpoLecce yKNagku UMeEeT BaXHOe 3HAa4YeHWe OANs NMPOrHo3MpoBaHWA aKTMBHbIX Mod. Ha-
nu4ne CyLleCTBEHHOW HeonpeaeneHHOCTU B OTHOLIEHUN PacTArMBaloLLUX YCUMTMA MOXET NPUBECTM K 3HAYK-
TemNbHbLIM NMOrPELIHOCTAM NPU NMPOTHO3UPOBAHWUKM YCTANOCTHOTO pa3pylleHnsa oT BMbpauuin, obycrnoBrneHHbIX
BUXPEBbLIMW NMOTOKAMMU.

Ons NpuHATKUA OONYLLEeHWA, OCHOBAHHLIX HA KOHCEPBATUBHOM MOAX0OAE, OOMKEeH BbiTh BLIMOMHEH aHa-
N3 4YYBCTBUTENbBHOCTH.

6.3.8 AHanu3 npoueccoB NPOTArMBaHWA WNaHrokabens

AHanW3 NpoueccoB NPOTArMBaHWS LunaHrokabens npoBogAT Afs OLEHKUM HeoBXOAMMOro ycunus Hats-
KEHWA NpU NpoTArMBaHWK LWinaHrokabens vepes Tpybbl |- 1 J-TMNa Mnv B OPYrMX HECYLLMX KOHCTPYKLMSX.
B obuem cnydyae aHanua npoLeccoB NPoTArMBaHUSA WNaHrokabensa OOMmKeH BKNHOYaTh:

- OLEHKY cunbl TpeHWUsl, 0byCcrnoBnNeHHON BeCOM LUnaHrokabens;

- OLEHKY cunbl TpeHusl, oBycroBneHHon narnbom wnaHrokabens Ha NOBOPOTaX, NPY NPUMEHEHWM;

- OLEHKY HeoBXOAMMOrO YCUIMS HaTsKeHMsA, 00YCNOBREHHOIO N3rnbom LWnaHrokabens, npu NpuMeHeHuu;

- OUEHKY YCUIUS HaTsKeHWUsi Mpu BbITATMBaHUKM B 0BpaTHOM HanpasneHun Ana NporHo3upoBaHus gen-
CTBWW B HELUTATHbIX cCUTyauusx unu ans Sygywmx pabot npn nukBngaumm wnaHrokabens.

AHanu3 NpoueccoB NPoTArMBaHWUS WNaHrokabens MoxeT ObiTh BbIMNOMHEH C MPUMEHEHUeM aHanuTu4e-
CKUX hOpMYM Ha OCHOBE KOHCEPBATUBHLIX OOMNYLLIEHWA UM MaTeMaTUYeCKOro Mo4enupoBaHMa B cneyuanu-
3MPOBAaHHbLIX KOMMLTEPHbLIX NPOrpaMMax ¢ UCNOoMbL30BaHMEM METOOa KOHEUYHbIX 3NIEMEHTOB.
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AnanuTtudeckne hopmyrnbl He0BX0QMMO MCNONL30BaTL ANA pacyeTa Culbl TpeHus, obycrnoBneHHon Be-
COM, HaTSXKEHWEM B yrrax noBopota u narubom (Hanpumep, popmynel s pacyeta nsrnba v yrnos nosopoTa
npuBegeHsbl B [10]). HeobxoouMMO y4nThIBaTh CYMMAapPHLIA BKNa OT CUn TpeHUs 1 oT uarvba wnaHrokabensa Ha
OCHOBE KOHCEPBAaTUBHbIX OOMYLLEHWIA.

[na cnoXxHbIX cueHapues NPOTArMBaHUSA OOMKHO ObiTh BbIMONHEHO MaremMaTu4yeckoe ModenvpoBaHue
B CNeunann3MpoBaHHbIX KOMMbHTEPHbLIX NpOorpaMmmax ¢ NpMMeHeHUeM MeTO4a KOHEeYHbIX afleMeHTOB. Takoe
MOZENMpOBaHne AOMKHO ObiTb BbINMOMHEHO B HEMMHENHOM CTaTUYECKOW NocTaHoBKe. [punoKeHue Harpysku
LOMKHO OTpaXaTb KOHKPeTHbIN BapuaHT npoTarmBaHusa. Hagnexaliee BHUMaHWe AOMKHO ObiTb yOeneHo Mo-
OENUPOBaHUI YOEPKMBAKLWNX U KOHTAKTHBIX YCUIUIA OT HECYLLE KOHCTPYKLMK (HanpyMep, MoOeNMpPoOBaHUI0
CWUNbI TPEHWUS B 3aBMCUMOCTM OT reOMeTPUYECKNX NapaMeTpoB narnba). [Ina oueHku cunesl TpeHusa U Heobxo-
OUMOrO YCUMUA HaTSKeHWA OoMKHA OblTh onpeferneHa MoLernb Takoro KOHTaKTa.

6.3.9 AHanM3 NPo4YHOCTU KOHCTPYKLUU

6.3.9.1 ObLwue nonoxeHus

Llenb aHanwW3a npoYHOCTM KOHCTPYKLMKM 3aKMnioYaeTcs B OonpeaeneHMu KOHCTPYKUMU wnaHrokabens u
BXOOSLLMX B €r0 COCTaB 3MIEMEHTOB, CNOCOOHON BbiAep:KaTb NPOEKTHbIE HArpPy3KU K BO34ENCTBUA B nNpoLecce
M3roTOBMEHUS, Neperpy3kn, M3BNeYeHs, peMOHTa U YKNagKW, a Takke Npu aKkcnnyatauun Ha NpoTsKEHUN
NPOEKTHOro cpoka crnyxobbi.

MogpobHasi uHchopMauns, Kacawlwascs aHanvMsa MPOYHOCTU KOHCTPYKUMW OTOEMNbHbIX 3MIEMEHTOB
wnaxrokabens, npueeneHa B 7.2—7.5.

AHanMa NpoYHOCTM KOHCTPYKUWM BKMNKOYAET ONUCcaHne pacnpefeneHns Harpyskm Mexay aneMeHTamu B
nonepeYyHoMm cedeHuu WwnaHrokabena ons onpegeneHus HanpskeHUn u gedopmMmaunii B KaxKaoM anemMeHTe,
a TaKkKe NapamMeTpoB XEeCTKOCTU, HeobXxoaUMbIX AN BbINONHeHWa obLlero aHannaa NpoYHOCTY KOHCTPYKLUN.
PesynkTaThl aHanuaa NpoYHOCTU KOHCTPYKLMKU MOTyT ObITh pa3feneHsl Ha cnefyloline OCHOBHbLIE KAaTeropuu:

- KpMBbIE AONYCTUMOI Harpy3ku npu u3rmbe, onpegensieMble B BUOE 3aBUCMMOCTMW HATSHKEHWA OT uarnba
npuv 3agaHHOM AaBNeHUK, NPU MPUMEHEHWN;

- OLeHKa MaKcUManbHO AONYCTUMbIX pa3gaBruBaloWnX Harpy3ok;

- HanpsbkeHus K gedopmaunn, npuMeHseMble Ars pacvyeToB Ha YCTanocTh;

- NapameTpbl XEeCTKOCTM NOMepeYHOoro cevyeHns Onsa NpUMeHeHUs B KadecTBe BXOAHbLIX OAaHHLIX Mpu
obLem pacueTe pe3ynsTaToB AENCTBUS HAarpyaokK.

AHanm3 NpoYHOCTY KOHCTPYKUMM JOMKeH ObiTb OCHOBaH Ha 06Lenpu3HaHHbIX NPUHLMNAX MHXKEHEPHOR
MEXaHUKN N TEOPUN CONPOTUBMEHUSA MaTepUanoB U MOXET ONMPaTbLCA Ha SMOUPUYECKUEe, aHanuTuyeckne 1
YUCINEHHbIe (KOHEYHO-3MeMeHTHbIe) MeTOAb!, KOTOpbie MOATBEepPXKAEHb! pe3ynbsTataMu UCMbITaHU KOHCTPYK-
uuun. OB30p NOAXOO0B K BLINOMHEHWO aHanu3a Ha yctanocTe npueeaeH B F.3 (npunoxeHue F).

VM3roToBMTENEM OOMXHLI BbITh TOYHO yKa3aHbl U NOATBEPXKAEHbI MAKCUMAanbHO OONYCTUMbIE HAMNPSXKe-
Hus/gedpopMayun Ans Kaxgoro anemMmeHTa (Metannuueckasa Tpyba, anekTpudeckuin kabenb, apMUpYOLWKA
anemeHT, obono4Yka 1 T. A4.), KoTopble DyayT UMETb MEeCcTO NMpu yKNagke, UCMbITaHUSAX JaBNeHWeM Ha MecTe
nocre yknagku U Ha atane akcniyarauuu.

6.3.9.2 TpeboBaHMA K MOOENMPOBAHUIO U BbIMOMHEHWIO aHanuaa

B peaynktaTte npoBeneHUs aHanM3a OOIMKHO BbiTe NOATBEPKAEHO, YTO NPUMEHSEMbIE B CUCTEME LUMAH-
rokabena matepuansl, obecnevymBaLLMe KOHCTPYKTUBHBIE U (DYHKLMOHAMNBHLIE XapakTePUCTUKA LUNaHroKa-
fensa, cooTBETCTBYIOT TPeBOBAHUAM K 3KCMNyaTaLMOHHLIM XapakTepUCTUKaM MaTepuarnoB Ha MPOTSKEHUM
BCEro pacyeTHOro cpoka crnyxbel. [ogTBepxaeHme HeoOXoQUMO OCYLLEeCTBNATL HAa OCHOBE NMpUMEHEeHUs Tpe-
©oBaHMin CTaHOAPTOR M KO3 MUUMEHTOB 3anaca NPOYHOCTU, MPU NPUMEHEHWNN.

Mpu NnpoBegeHUN aHanuaa HeobxoanuMo:

a) yunTbiBaTb yXyAlIEHWEe CBOWCTB MaTepuarnoB KaK peaynsTaT CTApeHWUsl Ha NPOTSKEHWM CPOKa 3KC-
nnyartauuu,

b) nporecTn aHanu3 BeiBopa MaTepuanoe, BKIK4Yas OLEHKY KOPPO3UK METAaNNNYECKUX 3N1EMEHTOB, BNU-
AHME cUCTeMbl X3 1 BO3MOXKHOIO paccnanBaHusa CBA3aHHbLIX CIOeB;

C) BbIMOMHWTL @aHanNn3 Ha yCcTanoCTb KOHCTPYKTUMBHBIX U DYHKLMOHAMNbHBLIX 31EMEHTOB (HanpuMmep, me-
TannuMyecknx Tpyb, apMMpyloLein NpoBOMOKK, MeOHbIX NMPOBOAOB, 3aMOfHUTENS, XXeCTKMX Haknadok, nonu-
MEepHbIX 3M1EMEHTOB);

d) BEINONHUTL OLUEHKY AABMNEHWS MPU KOHTAKTE Pa3nuyHbIX SMNEMEHTOB LUNaHrokabens u TpeHus Mexny
HUMMU;

€) BbINOMHWUTb OLeHKY BIUSAHWS YCITOBUIA OKpYsKaloLLen cpedbl (Hanpumep, ynsTpaduoneToBoro nanyye-
HWS, TeMnepaTypbl, 030Ha, ONMTENbLHOMO BO34EWCTBUS MOPCKOW BOAb!I M TEXHOMOMMYECKUX XUOKOCTEn);
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f) BbINONHWTL OLEHKY BMWSHWA HAKOMMEHHOW Aedhopmaunv MedHblX NPOBOAOB, apMUPYIOLLEA NPOBO-
TNOKWN, METannM4eckux Tpy6 1 BOMOKOH HA MPOTSXKEHUM NPOLECCOB U3rOTOBMNEHWS, NOTPY304HO-Pa3rpy304HbIX
paboT v onepauui no yknagke;

g) BLINOMHUTL OLIEHKY AedopMaLuny onTUYeCKUX BOMOKOH;

h) BbINONHWUTL OLEHKY MOnepevHoin gedopMaunyM U HanpskeHWA Ons OTOeNbHO B3AThbIX 3MeMEeHTOB
BCMNeACTBUE pasfaBnuBatoLLein HarpysKku Npyu XpaHeHUn 1 yKnagke.

PeaynbraTel 4eACTBUS HAarpy3ku B NonepevyHoM ceyveHuu wnadrokabens moryT ObiTb JOKYMEHTanbHO
noaoTBepXKAEeHbI Pe3ynbTaTaMmu OnpeaenuTenbHbIX UMM NPUEMOYHbIX MCMbITaHWA. [lNs NporHo3MpoBaHUsi MecT-
HbIX HaNpsKeHWA Takke JONyckaeTcsi NPUMEHEHWE YMCMEHHbIX MeTodoB. [pu NnpoBefeHWW aHanu3a C Mc-
nonb30BaHWEM YMCINEHHLIX METOAOB NPOBEPKA ero pe3ynsTaToB MOXeT ObITb BhINOMHEHA COrNacHo pasaeny 5
u F.3 (npunoxeHue F).

PacyeTHble hopMynbl AOMKHbI COOTBETCTBOBATL KOHKPETHOW KOHCTPYKUMMK WnaHrokabens, a ux sanu-
Aauuns AN KOHKPETHbIX KOHCTPYKLUKWA MOXET BblThb BbINOMNHEHA NO pe3ynsTatamM WCnbiTaHWiA onbliTHOro obpasua
C NpUMeHeHWeM aatymkoB gecdopmauri. O6ocHOBaHME 3KCTPaNonsAUMM pesynsTaToB AOMKHO ObiTh OTpaxe-
HO B OokymeHTauuu. Mpu UCNONbL30BaHUM aHANUTUYECKUX METOOOB [AOMKHbI ObITb NPUHATHI hakTUYecKue
Harpysku Ha WwnaHrokabens, 0cobeHHO BO3MOXKHbIE COYETaHUSA Harpy3okK.

Mopgenu ons aHanysa NPoYHOCTM KOHCTPYKLMKM JOMKHLI NO3BONATE ONUCHIBATL pacnpenerneHue Harpys-
KM MeXOy KaxablM 3M1EMEHTOM B MONEPEeYHOM CEYEHMU Ha OCHOBE OLUEHKW BKMNaZa KeCTKOCTU OT KaX4oro
anemeHTa.

AHanus pacnpefeneHvsa Harpysku gomkeH BbiTb OCHOBaH Ha HOMWHanbHbIX pasmepax. [Npu aHanuse
HanpsikeHW U aHanuae Ha ycTanocTb HEOOXOAMMO yYWUTbIBATb OOMYCKWM HA pa3Mep W pe3ynbTaTbl BO34ew-
CTBWS KOPPO3UK W M3HOCA.

Mpw onpeneneHny pasaMepoB TOMNLLMHLI CTEHKWU CTanbHbIX TPYD HE0BXo4MMO yunThIBATE AOMYCKN.

BHyTpeHHee conpoTUBMNEHWE TPEHWSA, BO3HUKAIOLLEE NPU KOHTAKTE 3NEMEHTOB B KOHCTPYKLMM LLMaHro-
kabens, LOMKHO BbITb YYTEHO NMPU pacyeTe HaNpPsHKEHWI TPEHUs, KoTopble 0DaBMATCA K OCEBbIM YNPYrmM
N M3rnbaroLLMM HaNpPsKEHWAM MpKU pacdeTax Ha YcTanocTb W onpedeneHMu npefenbHbIX Harpy3ok. AHanu3
YYBCTBUTEMBHOCTW JOSKEH ObITh BBINOMHEH B OTHOLLEHUM BA3KOCTW B PAMKax aHanusa Ha ycTanocTb.

MpumevyaHne — TpeHne MOXET BMUATL Ha obluee AemMndrpoBaHne 1 XapakTepUCTUKN XKeCTKOCTH, U No3To-
My ero HeobxoauMmo y4nTbiBaTh B 06LLEM AMHAMWUHECKOM aHanuae.

|_|pVI BO3HUKHOBEHWUW KOPPO3MOHHOIO UCTUPAaHUA U N3HOCA B pe3yribrate CodeTaHWA BHYTPEHHUX CUTT MPU
KOHTaKTe 3MeMeHTOB WwnaHrokabens, TPEeHWA MeTanmna no Mmetaniy M OTHOCUTESTbHbIX .HECDODMBLIVII?I Heobxo-
OWUMO YyHUTbIBaATb [aHHbIR BCbeeKT B pamMKax aHanna3a Ha yCcTarnocCTb.

Ocoboe BHUMaHue OOITKHO ObITb yoeneHo OKOHEYHbIM 3NeMeHTam LinaHrokabenen, pa6OTal'OLLI,VIX B Oun-
Hamu4eckom pexunme. M3-3a Sonblwnx rpaguneHToB I/ISFMGEH'OI.LI,I/IX HanpsKeHUn MOTYT MMETb MECTO KOHLUEBbIE
3 PeKTHI, OGyCﬂOBJ’EeHHbIe cnupanbHbIM pacnonoxeHnem CNoes B CTPYKTYpe lwnaHrokabens. B cBsA3n ¢ aTUM
HeobxoauMo BbINOMHWUTL OUEHKY Wi OOoKyMeHTanbLHO noaTBepAunTb NMocCpencTBOM ncnbITaHnn (ane,u,enw—
TEJTbHbIX UITU NMPUEMOYHbIX COMMacHoO paageny 5) SCbeEI(T ycuneHua Haﬂpﬂ)KEHMﬁ. 310 sBNAeTcH onpepnenar-
LM CbaI{TOpOM KaK O5a OUeHKW nNpeferibHbiX HAarpy3ok, Tak U A XapaKTePUCTUK CONPOTUBINEHWUA YCTaloOCTH.

Mpumevyanue — [nga ucneiTaHWi Ha OONrOBEYHOCTL LUNaHrokabenen, pabotawwmx B AMHAMUYECKOM peXiu-
Me, 3adernKy 3afeMeHTOB LWnaHrokabens, Kak NpaBuio, BbIMOMHAKT C NOMOLLbI0 KOHLUEBLIX (DUTUHIOB, 0BecnevynBaroLLmnx
hukcaunio NonoXeHWa B 0CEBOM HanpaeneHun. [Npn ycnoBmu, 4To AnvHa obpasya MeHblue (hakTU4ecKkoro paccToaHUs OT
WN30THYTOro B AMHAMWYECKMX YCIMOBMAX CEYEHWSA [0 OKOHEYHOTO ANIEMEHTA, TakUe UCMbITaHUs 0ObIYHO JakT KOHCEepBaTUB-
HYH OLEHKY, COOTBETCTBYHLLYH Hanbonee HebnaronpuATHLEIM YCIOBUAM C TOYKW 3PEHNS KOHLEBbLIX adpcpekTor. [ins muc-
KIMKOYEHWA KOHCEPBATUBHON OLUEHKW NPY aHannse NPOYHOCTU KOHCTPYKUMK MOTYT ObiTb NPUMEHEHBI TPEXMEPHLIE MOGENM,
npollealuve Banuaauuio, Ans aganTtauyy nporpaMmMel UCMbITAHUA K aKTUYECKUM YCIOBUSIM HarpyXeHus.

6.4 AHanu3 npoueccoB YKNaaku wnaHrokabens

Bce TpaHCcnopTMpOBOYHbLIE ONepaLWu, onepaLuun no neperpyske, rpy3onogbemMHsie onepauuvmy U Nogeo-
OHO-TexHu4eckne paboTbl crefyeT NPOBOAUTE B COOTBETCTBUM CO CTaHAApTaMu Mo NNaHUpPOBaHUIO U NPOBe-
OEeHWI0 MOopCcKUX onepauunii, Hanpumep MOCT P 58772.

PeaynbtaThl aHanu3a nNpoLeccoB yknanky wnaHrokabens omkHel 000CHOBaTb NPUMEHEHWE NOAXOAS-
wero obopynoBaHUs 1 METOOO0B BbiMONHEeHWs paboT, MCKMoHaLWmX noBpexaeHve WwnaHrokabens. B 4acTHo-
CTW, MPW aHanu3e NpoLeccoB YKNagaku wnaHrokabens gomxHa ObiTb BbINOMHEHA OLEHKa nepepacnpegeneHus
Harpysku, TpeHUsl Mexay aneMeHTaMu LinaHrokabens U cConpoTUBNEHUSA CMATULO.
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Kpome TOro, OOnKeH ObITb BbINOMHEH aHanms npoueccoB M3elne4yeHWA wnaHrokabens. ﬂOJ'I)KHbI ObITb
onpeneneHbl YCrnoBvA 0514 BbINMOJITHEHWA pa6OT no nogbemy wnaHrokabens. AHanma OOIMKeH ObiTb BLINOMHEH
ana Tex xe yCJ'IOBV!I?I, 4TO M aHanna npoueccoB YKNnagku. KOSCIJCbI/ILlMEHTbI MaKCUMyMa Harpy3ku OOJTKHbI ObITb
NMPUHATLI TAKUMU Ke, KaK U B Cllydae YKNnaakn wnaHrokabens.

6.5 YcTanoctHasa goonroBe4yHoOCThb

LWnaHrokabenb A0IKEH ObITb CrnpoeKTupoBaH Takmm O6DE130M, YTOObI CPOK Cﬂy}Kﬁbl A0 yCTanoCTHOro
paspywieHuna 6bin He meHee 10 NPOEeKTHbIX CPOKOB ero akcnnyarauun. npOEKTHbIﬁ CPOK 2KCnnyatauun ycta-
HaenMBawT B TEXHNYECKOM 3aaHMWN Ha NPpOEKTUPOBaHWNEe KOHKPETHOIO lwnaHrokabens.

MoxeT BO3HUKHYTb HEOSXO,DMMOCT!: npoBefeHuna onpegennTterbHbIX U NMPUeMOYHbIX ucnblTaHUA ans
noaTeepXxXaeHna CoOoTBeTCTBUA NPUMEHAEMBIX U3rOTOBUTENEM MEeTOLO0B NPOEeKTUPOBaHNA U pacydeTa, a Takxe
nporpaMmMHbIX CpencTB And NporHO3npoBaHMUA yCJ'IOB]/Iﬁ YyCTanocCTHOIO paspylweHna 1 yCTaJ'IOCTHOFI aonroeeYy-
HOCTW.

7 npOEKTHPOBaHMe, WM3roTOBJIEHME U UCNbITAHUA ANEMEHTOB LUNaHrokabens

7.1 O6wWwMe nonoxeHUs

7.1.1 Bepudmkauma KOHCTPYKTUBHbIX peLleHUI

OnemMeHThI WnaHrokabens cnegyeT NPOeKTUPOBaTb M M3roTaBnMBaTbk Takum 0bpasoM, 4ToObl OHM co-
OTBETCTBOBaNM OYHKLMOHAmNbHbIM U TexHU4Yeckum TpeboBaHuaM. CooTBeTcTBME TpeboBaHUAM HEOBXOAMMO
nogTeepKAaTh pesynsratamu NpUMEMOHHbLIX U MPUEMO-CAATOYHbIX UCNbITAHUNA.

[na HOBbIX KOHCTPYKLMIA 3NEeMEHTOB LunaHrokabens, cXoXux ¢ yxe nNpoBepeHHbIMU KOHCTPYKLUUAMUN 1
MMEILLMX XapaKTepUCTUKKU, KOTOopble MOTyT ObiTb CAPOrHO3UMPOBAHbLI C BLICOKOW CTEMeHbl AOCTOBEPHOCTH,
MPUMEMOYHbIE UCMBITAHWUSA KOHCTPYKLUMKM MOTYT ObiTh BKMOYEHBl B 3aBOACKME MPUEeMO-COATOYHbIE UCMbITaHMs
3MeMeHTOoB WnaHrokabens. MNpuemMoyHble UCMbITaHWA ANA HECTAHAAPTHbLIX UMK CYLLECTBEHHO OTNMYA0LWMXCS
OT yKe NOATBEPKAEHHbIX KOHCTPYKUMWIA criedyeT BbINOMHATE NO OTAENLHOW NporpaMme.

Ecnn koHcTpykuua anemeHTa wnaHrokabensa aHanorn4Ha paHee NOATBEPXOEHHOW KOHCTPYKUWMK, a
yKnagky LinaHrokabens BbIMOMHSAKT MPU CXOXMX NPUPOOHbIX M SKCNNyaTauMOHHBIX YCNOBUAX, MOTyT ObiTb
MCNoNb30BaHbl AaHHble, NoMyYeHHbLIe paHee rMpu NpoBepKe Takon KOHCTPYKUUK.

MpuemoyHLIe UCMbITAHUA TaKkxe cneayeT NPeaycMoTpeThb M5 OKOHEYHbIX YCTPOUCTB, NPOMEXYTOUYHbIX
coeauHUTenei 1 BcnoMoraTensHoro obopyaoBaHus, Npu NpUMeHEHUN.

M punmeyvyaHne — OBuwue ceegeHns o NPUeMaoYHbIX N NPMeMO-COaTOYHbIX UCMbITAHUAX, KOTOPbIE HeobxogMmo
npoBoOWTL B Npouecce U No 3aBeplleH M3roToBneHna anemMeHToB wnaHrokabens, YKa3aHHbIX B HactoAlwem nogpas-
nene, npueedeHbl B NPUNOXEeHWNX B.

7.1.2 NnaH kKa4vecTBa

[MoagroToBKY NnaHa KayecTBa OOIMKEeH OCYLLEecCTBMNATh WM3roTOBUTEMb A0 Hayana NpoW3BOACTBA LUMaH-
rokabens. B nnaHe kavyecTBa [OMKHO ObiTh MOKasaHo, KakMuM obpa3som BynyT AOCTUrHYTbl M NMOATBEPXKAEHDI
3aflaHHble XxapaKkTepUCTUKM Ha BCeX 3Tanax npov3sogacTsa. [lnaH KayecTBa OOMMKEH YUMTbIBATh BCce haKkTophl,
KOTOpble BNUSAIOT HA KAa4eCTBO M HaAEeXHOCTb wWnaHrokabensa. Bce 0CHOBHbIE 3Tanbl M3rOoTOBMEHWSA, HAYUHas
OT KOHTpONs MOMny4aemoro ChipbA U MaTtepuanoB [0 OTIPY3KM FOTOBOW MPOOYKUWMK, BKIKYAs 3Tanbl OCBU-
OEeTenbCTBOBAHUA W NMPOBEPKM, OOMKHEI BbiTh MogpobHO paccMoTpeHbl. HeobxoauMo NpUBECTU CCbINKU Ha
npoLeaypbl, YCTAHOBINEHHbIE AN KaXA4oro M3 atanos. [naH kavyecTBa JomkeH BbiTe 0gobpeH 3akazduukom u
coepXaTtb, N0 MEHbLUEW Mepe, CreaylLLy NHHOPMaLMIO:

a) cxemy peanusauuuy nnaHa Kka4yecTBa C OnMcaHuem;

b) nnaH kayecTBa 4NA KOHKPETHOro NPOekKTa;

C) CXeMy TeXHOMOrM4YecKoro npoLecca;

d) nnaHbl Ka4ecTBa U3roToBUTENEN (PYHKLNOHAMNBHEIX 3NIEMEHTOB 1 NOCTABLLMKOB;

e) onucaHue npoleayp TpaHcnopTHou 06paboTkuy rpy3oB, NOrpy304HO-Pa3rpy304HbIX Onepauui U TpaHec-
NopTUPOBaHKS.

7.1.3 Bbi6op maTepuanos

Beibop maTepuanoe criegyeT OCYLLECTBNAATh, yHYMTbIBasA cneayolme dhaktopsbi:

a) MPOEKTHbIE YCMNOBUSA OKPYXaloLWwen cpeab;

b) NpoekTHbIN pexum skcnnyaTauuu;
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C) TEXHOMNOTMYEeCKMe NPOLECChl NP U3rOTOBMNEHUN;
d) Heo6XoO4MMOCTL TeEXHWYECKoro 06CnyXMBaHWA M1 PEMOHTA NPW SKCNyaTaumm;
€) yxyaweHue XxapakTepucTUK Npy Bo3aeicTBUM MOPCKOM BOAbl U paBounx dniouaos.

MpumeyvyaHue — PykoBodcTBO NoO BbibOpy mMaTtepuanosB Ans wnaHrokabenei n nogsogHoro obopynoBaHus
onucaHo B [11].

7.2 AnekTpuyeckne kabenun

7.2.1 O6wuKe nonoxeHun

B cocTtaBe wnaHrokabens cnegyeTt UCMONb30BaTh aNekTpudeckne kabenu ¢ N3onupoBaHHbLIMW NPOBO-
OHWKaMKI, KoTopble obecnednBaloT HenpepbIBHY 3KCMyaTauuio B YCrOBUAX BO3LENCTBMSA MOPCKOW BOALI.

KoHcTpyKkums anekTpudeckux kabenen gomkHa obecnednsats BO3MOXHOCTb 3a4€MNKv UX KOHLOB B BOA,O-
3alLMTHOM MCMNOMHEeHUU ¢ obecneyeHMeM NPOEeKTHOrO CPOKa IKCyaTauun.

7.2.2 Pabouee HanpsxeHne

B pazgene vcnonb3oBaHel criegytoline 0bo3HaYeHus:

a) Uy — HOMMHanbHOe NepemMeHHoe HanpsxeHne Mex/y Kaxa0n M3 OCHOBHbIX TOKOMPOBOAALLIMX XU 1
HYNEeBOWN >XUNO UMK KUION 3a3eMNeHns, akpaHoMm unv SpoHen kabens;

b) U — HOMWHanbHOE NepemMeHHOoe HanpshHkeHne Mexay OCHOBHbIMK TOKOMPOBOASLLUMU Kunamu kabens;

¢) U,, — makcumarnbHoe nepeMeHHoe HanpskeHue, Npyu KOTOPOM [omnycKaeTcs sKcrnnyatauus kabens
(cm. FOCT 29322).

CTtangapTHOe HOMUHanNbLHOEe HanpskeHwe OoMmKHo cooTBeTcTBOoBaTE [OCT 371996 1 TOCT 34834, Ha-
npumep, 0,6/1(1,2) kB, 1,8/3(3,6) kB n 3,6/6(7,2) kB.

B dyHKUMOHaNbHBIX TpeboBaHMAX 3akasduka JOMmKHO OblTe yKaszaHo, npefHasHadveH nv kabenb Ans
nepegayv aHeprum (cunoson kabenb) WnNn curHanos (kabenb ynpaeneHus). 3Ta MHpopmMmaums Tpebyetcs Ans
onpegeneHus BUAOB HEOBXOAUMBIX UCTILITAHUIA U YCNOBMWIA IKCNNyaTaumm.

Ecnu kabenu ucnonb3yoT U AnNA nepefavn 3Heprum (kak cunossle kabenu), u ona nepegadv cUrHanos
(kak kabenwn ynpaeneHus), NPUMEHSAOT 1 Te, U ApYyTrue YCroBUus.

7.2.3 CunoBble kabenu

HomuHanbHoe HanpsxeHne cunoBbIx kabenen cneayert eeibuparts B npefenax Uy/U(U,,) = 3,6/6(7,2) kB,
rae Uy, U, U,, onpepensiot cornacHo FOCT 371996 n TOCT 34834.

7.2.4 Kabenu ynpaBneHus

Kabenn pna nepepaun curHanoB (kabenw ynpaeneHwsa) crnegyeT MNpOeKTUPOBaTbh C BO3MOXKHO-
CTbi0 NepefaeaTthb ANEKTPUYECKMEe CUrHanbl YNpasBreHWs Wnu CBs3WM B AManazoHe HanpsxeHuin ot 0 B —
Ao Uy/U(U,,) = 0,6/1(1,2) kB, roe Uy, U, U,, onpegenatot cornacHo NOCT 31996 n FOCT 34834.

7.2.5 KoHCTpyKums

7.2.5.1 O6wume nonoxeHus

[na ucnonb3oBaHWs B COCTaBe NOOBOAHOMO LWNaHrokabena gonyckaeTcs NpUMeHATs kabenu pasnuu-
HOW KOHCTPYKUWUW, MPWU 3TOM [OMKHO ObITh NOATBEPKOEHO COOTBETCTEBUE BhIGPAHHON KOHCTPYKUMK Tpeboga-
HWAM pasgena 4.

Kabenu gomkHbl ObITb M3roTOBMNEHLI B COOTBETCTBUN C TY M3roToBUTEns.

HekoTopble kabenu moryT ObiTb 3KpaHMPOBaHHLIMK /UMM aPMUPOBAHHBIMW B 3aBMCMMOCTU OT YCMOBUA
akcnnyaTauum.

SneKkTpuYecKue Xunel U kabenu cnegyeTt U3roTaBnNUMBaTL HENPEPLIBHLIMK MO BCEWA ANUHE.

Ecnu gna nonyyeHus Tpebyemoil onuHel kabens Heobxoaumo cpallMBaHWe Heckonbkux kabenei, To
cpawuBaHue criegyeT BbIMOMHATL MO aTTECTOBAHHOW TEXHOMOMMW C MPUBMEYEHUEM KBanuguuMpoBaHHOMO
nepcoHana cornacHo TY narotoeuTens. Ha cpallBaeMble YacTy Kabens O0MKHbl pacrnpoCTpaHATbLCS Takue
e KpUTepunn COOTBETCTBUA M KPUTEPUW NPOXOXOEHWA UCMNbITAHUA, KaK NS M30NMMPOBaHHbIX NPOBOAHMKOB M
kabenei B Luenom.

KOHCTpYKLMSA MHOTOXWUMBHOTO Kabenst 4oMmKHA UCKMYaTh CPALLMBAHME UMM CKPYYUBAHUWE XKUMbI C BHELL-
Heil 0BoNoYKoN, 3anoNHUTENSIMK, CBA3LIBAKOLIEN NeHTON UNX NpUnerar WMy Xunamim. Xunbl B MHOTOXWMb-
HOM Kaberne OOoMmKHbI NMerko pasgenaTbcs ONA co3naHns 3a0enku Ons OKoHUeBaHusA kabenen.

MoCKOMbKY BO MHOMMX Cry4Yasx repmMeTusauuio Xun kabens BoINONHAKT MeTogdaMu, npegycmaTtpuBato-
LMMW MPUMEHEHWE N30MSLNOHHBIX KOXYX0B, MOBEPXHOCTb U30MALMOHHOIO MaTepurana 4omkHa OblTb raakon
W He JOMKHA UMEeTb BMATUH, TPELUWH U 0edeKTOB NOBEPXHOCTU, KOTOPbIE MOTYT BIMATH Ha YNINOTHEHKE.

MpW NpOEKTMPOBaHMN HeOBXOAWMO yaensTbe BHUMaHWe NpeaoTBpalleHuio M3bbITOYHON MexaHu4ecKkon
Harpy3ku Ha NpPOBOAHMK, OBYCNOBNEHHOW CXHUMaKOLWUMN W PacTAMMBAOLWMMK CUNaMK, a TakKe BO3MOKHOIO
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BO30ENCTBMA CUIT, KOTOPble MOTYT BO3HWKAaTb B 3NeMeHTax, NoABEPrHyThix obien ckpyTke, ocobeHHO npea-
Ha3Ha4YeHHbIX ANa sKcnnyaTaunn B rnyboKOBOOHbIX paloHax.

Mpw NpoeKkTUpOBaHUU HEODXOOMMO YUYUTBIBATE BOMPOCKH! BMSHWUA MUTPaLUKM raza B aNeKTpUYecKux Ka-
Denax Ha KX aKcnnyaTauuio.

7.2.5.2 KOHCTpPYKTUBHbIE MaTepuansl

MaTtepwarbl, MCNONb3yeMble B KOHCTPYKLMW 3NEKTpUHeckoro kabens (4ns Takux 3NeMeHTOB KOHCTPYK-
LUWM KaK U30NSLKS, 3anONHUTENKW, BHeWHssS obonoYvka v T. 4.), AOMKHbI OblTh YCTONYMBLIMW K BO3OEWCTBUIO
TMOPaBNMYECKUX U AWSMNEKTPUYECKIX XMOKOCTEN BO U3bekaHne yxyalweHUs nx anekTpUYecknx 1 hnanyHecknx
CBOWCTB, eCnu 3afenku/CoOeQUHUTENY OTHOCATCS K TUMY YCTPOWCTB C KOMMNeHcalunel JaBneHusi, B KOTOPbIX B
KayecTBe KOMMNEHCUPYHOLLEN XUOKOCTW, Kak MPaBUIo, UCMNOMb3YHT 3NeKTPONUT UMK TMApaBnMyYeckyo/ouanex-
TPUYECKYIO XUOKOCTh.

7.2.5.3 MNpoBogHMKK

[MpoBogHUKK criegyeT w3rotTaBnuBatbh U3 MeAHOW MPOBOMOKW C BbICOKOW 3MEeKTPONPOBOAHOCTbIO C CO-
onogervem Tpeboeanun MOCT 22483 k npoBOAMMOCTM U MaTepuanam. M3roToeneHve npoBOgHMKOB crieqyeT
OCYLLEeCTBNATb U3 OTOXOKEHHOW MEOHOW NMPOBONOKK KPYIMOro ceveHus.

MHOronpoBONQYHLIA NPOBOAHUK (XKKUMA) OOMKEH COCTOATL KaK MUHUMYM M3 ceMu npoeonok. [Nnowaae
MoNepeYHOro cedeHysi MHOTONPOBOIIOYHOTO NPOBOAHKKA JOMKHA BbITh He MeHee 2,5 MM2. HoMuHanbHast nno-
LWaab NONepeYyHoro ce4eHns NpoBOAHUKa AO/MKHa obecnevmnBaTth cobnogeHrne OyHKUMOHaNbHbIX TpeboBaHui
pasgena 4. Heobxoaumo y4uTbiBaTh COOTHOLWIEHWME MEXAY Pa3MepoM XUilbl, KONMMHECTBOM NPOBOMOK U KO3M-
PULMEHTOM XKECTKOCTH.

7.2.5.4 Naonayusa

MaTtepuan u3onauum anekTpudeckoro kabens gomkeH ObITb NpegHa3HayvYeH Ang akcnnyaraumMmM B Mop-
CKOW BOOE.

BoibpaHHbIA ons usonayun matepuan gofkeH OblTb NOMyYeH M3 He NoABEepraBlUMXCs BTOPUYHOR ne-
pepaboTke NonMMeEpPOB C MPMMEHEHUEM MEeToda HEenpepbiBHOW 3KCTPy3MK Ans hopmoBaHMa BeclloBHOrO
npochunst Kpyrnoro ceveHust. BolbpaHHbIA AnA M30NsLMKM MaTepuan SOMMKeH COOTBETCTBOBaTL TpeboBaHUsM
FOCT 31996 n TOCT 34834.

[onyckaeTcs ncnonb3oBaTb Marepuansl, UMerLwme NoATBEePKOEHHbIA YCNeLlHbIn onbIT NPUMEHEHKS,
HanpumMep TepMonnacTUYHbIA MOMAUATUMEH U Pas3nnYHbie ATUNEHNPONUNEHOBLIE Kayyyku. cnonb3yemble ma-
Tepuanbl JOMKHbLI COXPaHSTb M30MNALUUOHHbIE CBOMCTBA B TEYEHME BCEro cpoka IKcnnyataummn. JomkHo BeiTb
npegocTaBneHo noaTBep¥aeHWe coXpaHeHUs MexaHW4YecKMX CBOWCTB MaTepuaroB B YCNOBUAX OeWCTBUA
NPOEeKTHOro AaBrneHusa U TeMmnepaTtypbl.

MuHMManbHO JONYCTUMAas TOMLWMHA U30NALUKM OOMKHA BbITh ykazaHa B TY M3roToBuUTenS.

B 3aBMCMMOCTU OT HaNpsXKeHus, Matepuana v TONMLWKWHLI N3onauuMmM MoxeT noTpeboBaTbca NPUMEHEHNE
HeMeTannM4ecKoro NPpoBOAHMKA U M30NUpPYOLLEero akpaHa cornacHo [OCT 371996 n TOCT 34834.

7.2.5.5 MapKkupoBKa M30mnaumm

MaonupoBaHHbIe NMPOBOAHWKA OOM¥KHBI UMETh LIBETOBYIO UMW LUMPOBYID MapkupoBsky. [Npyu mapkupos-
Ke undpbl cnegyet pacnonararte Yepes paBHble UHTepBansl, He npesbiwawue 100 MM, NO ONUHE KaXdou
*unol. NprMeHsaeMble LBeTa U UNdpoBLie 0D03HAYEHWA OOIMKHEI ObITh yKa3aHel B TY U3roToBUTENS.

MapknpoBka OomkHa BbiTb CTOMKOW K TEPMUYECKOMY CTAPEHUK WM [OITKHA UCKMHYaTh BO3MOXHOCTb
ownBoK NPy MOHTaxXe, KOTOPbIe MOTYT MPUBECTU K BOSHUKHOBEHUIO OTKa3a.

[MpuMeHeHWe pernbedHOW MapKUPOBKU HE O0NyCcKaeTcs.

7.2.5.6 CkpyTKa »un

ATTecTaun TEXHONMOMMYeCcKoro npouecca CKpYyYMBaHMS OTAENbHO B3ATHIX KU HEoDXOOMMO pacnpo-
CTPaHATL Ha KOHKPETHbIE YCIOBUS MPUMEHEHMUS.

[Mpn peanusaunm ansTEPHATUMBHOINO TEXHOMOMMYECKOro Mpouecca CKpyYMBaHWA XU OaHHbIA npouecc
JoMmKeH BbITh aTTECTOBAH ANS 3a4aHHbLIX YCMOBUA NPUMEHEHNS.

[MpY NPOMEKYTOHHOM CKPYTKE Ha XWnbl Kabens MoXeT ObiTe HAHeCEH YNPOYHALLWA MOKPOB B BUAE Ka-
©enbHoi 06MOTKM NS obecnevyeHns MexaHM4ecKo YCTOMYMBOCTH W 3a4aHHOW (DOPMbI MONEPEYHOro CeHeHns
dopMUPYEMOro nyyka.

[Mpw peanuzauumn onepaunn cKpyTKA HEOBXOAMMO MUHUMWU3NPOBATE 3HAYEHUE CHUMAKOLLNX CUIN MEXIY
Xunamu ans MMHMMmu3auum gecdopmMalmm n3onsaumm.

7.2.5.7 3anonHutenu

[na npygaxus kabento MexaHn4eckon NPOYHOCTY W NPAKTUYECKW KPYTIoi hopMbl BHYTPEHHME WM HapyX-
Hble MPOMEXYTKM MEXOY XKUnamu OOMKHbI ObiTb 3an0ofHeHbl Kopaenem WM 3KCTPYAWPOBaHHON BHYTPEHHEN
obonoukoi. MaTepvan KopZens 1 CKpennsioLLei NeHTbl 4oMmKeH ObiTe COBMECTUM C APYTMMW MaTepranamu,
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npuMeHsemMelMin B kabene. B yacTHocTu, gomkHa GbiTb obecnevyeHa COBMECTUMOCTL C MaTepuanamMmm U3ons-
LMK 1M HapyxHon obornodkn kabensi. Martepuarnsl OomkHbl BbiTh YkasaHsl B TY narotoBuTens. CBaAsbiBaOLL YO
TNEHTY OOMNYCKAETCA HAaKNaAblBaTb B NPOAONLHOM HanpaBneHun Unu no cnMpanv B 3aBUCMMOCTW OT NPpUMEHS-
eMOro 3KpaHUpoBaHUA.

7.2.5.8 3kpaHupoBaHue

Mpn HEoGXoAUMOCTW OOIMKHO OblTh BBIMOMHEHO 3KpaHWpoBaHue kabens MenHOW MeHTOW WnW OBYyX-
KOMMOHEHTHOW NMEHTOW, COCTOSLLEN M3 TOHKOW MEeTannM4ecKon NAeHKW 1 NnonMMepHoro cnos. HommHaneHoe
CeYeHne 3KpaHa JOMKHO ObiTb ykasaHo B TY usrotoButens. JkpaH fofkeH obecnednsBaTh HEMPEepbIBHOCTb
3KpaHUpOBaHMWA No BCcel AnuHe kabens u octaBaThcsa paboTocnocobHbIM Ha NPOTAXKEHUN BCEMO pacyeTHOro
cpoka cnyxbbl kabens.

3KpaHbl U3 NMOCKOM MeTannM4eckoin NeHThl AN anekTpuyeckux kabenein unu oToenbHbIX XXUMN OOMKHbI
obecneqnBate 100 % NOKPbITUE MOBEPXHOCTM NPOBOAHMKOB. JKpaH creayeT HaknaabiBaTb BHAxXMecT no crnu-
panu. [pu HaNoXeHWW 3KpaHa CneayeT yYUTbiBaTh HUKENEKALLNE XUTbI.

Ecnun nMmeeTcsa NpoBOAHWUK 3a3€MMEHUA, OH JOSKEH COCTONATL KK MMHUMYM M3 TPEX NPOBOMOK, a obwasn
nnowansb ero nonepeyHoro ceYeHus He JoMmkHa GbiTb MeHee 0,35 Mm2. [lonkeH BbiTb 06ecneyeH anekTpuye-
CKWIA KOHTAKT NPOBOAHWKA 3a3eMIeHMs C METANNMYECKON YacTb 3KpaHa.

7.2.5.9 HapyxxHasa obonouka

[Ona HapyxHoW obornodkn anekTpuyeckoro kabens criegyeT NPUMEHAThH NONMMeEpHble maTtepuanbsl C
3alMTON OT ynbTPaMONEeToBOrO U3NyvYeHus U oknucneHus. CBedeHust o Matepuvanax Hapy»KHOM 0DoMoYKM
LOMKHbI ObITh yYKasaHbl B TY nMarotoBuTens. HapyKHyto 060MnoyKy HaknagblBalT 3KCTPY3UEN C 3anofHEHUEM
NPOMEXYTKOB M30NMUPOBAHHLIX XWUM M5 (POPMUPOBaHUA MOCTOSIHHOMO NonepeYHoro cedeHus. Matepuan Ha-
pyXHo 060N0oYKK JOMKeH BblTh NpeaHa3HavyeH aAna NpUMeHeHUa B MOPCKON BOAE Y COBMECTMM C pabounmu
XKUOKOCTAMU, MPUMEHSIEMbIMU NPU W3rOTOBMNEHUN, YKMNaaKe W 3Kcnnyatauuy wnaHrokabena. Marepman Ha-
PY}KHOM 0DOMOYKM He AOMKEH NMPUBOOWTL K CHYKEHWUIO 3KCMyaTalMOHHbLIX NapaMeTpoB pYrMx Matepuanos,
C KOTOPbIMW OH MOXET HAaXO0OUTLCH B KOHTAKTE MpU BbIMOMHEHWUM CKPYTKM.

KoadhdumumeHT TpeHus mexay obonodkoin kabensa 1 obonoykammu Apyrux anekTpuydeckux kabenem n/unm
OpYrux aneMeHTOB B COCTaBe LUnaHrokabens gomkeH ObiTe MUHUMU3WPOBAH.

Mockonbky repmetnaaunio obonoykn kabena Bo MHOTMX crny4qasix BbIMOMHAKT MeTodamu, npegycMa-
TPMBaKOLWUMU NPUMEHEHWE N3OMNSALMOHHBLIX KOXYXOB, TO NMOBEPXHOCTb M30MALMK OOMKHA DbiTh POBHOW U He
OOMKHA UMETb BMSITUH, TPELUWH U AedeKTOB NOBEPXHOCTU, KOTOPbLIE MOTYT BMWUATL Ha YNNOTHEHKE.

7.2.5.10 ApmupoBaHue

B HekoTOpbIx cny4asx kabenyu MoryT BKNHOYaTh JOMNOMHUTENbHBIE CROW AN NOBbILLEHUSA NMPOYHOCTU M
obecrnevyeHnss MeEXaHWYECKONW 3aluTEl. [N apMUpOBaHUS J0MNYCKAETCHA NPUMEHEHWE METANMUYECKUX UMK He-
MeTannM4eckux MaTepmuanos.

CeepneHua 06 apMUpYOLLKMX CNOSAX OOMKHBLI BbITh NpUMBEAEHb! B TY M3rotoBuTens kabens.

7.2.5.11 MapkupoBka kabens

MapkmpoBKy kabensa cnefdyeT BbINOMHATE Yepes paBHOMEPHbIE NMPOMEXYTKM No Bcel ero anvHe. Pac-
CTOSHWE MexXy KOHLOM O4HOW Hagnucu KU Ha4vanom criefyrouled He JomkHO npeebliwaTts 1000 mm. Mapku-
pPOBKA MO MEeHbLUENn Mepe OOMKHA BKIoYaTh:

a) HaVMEeHOBAaHME UM TOBAPHBIA 3HAK N3rOTOBUTENS;

b) nnentndomkatop kabens B coctare wnaHrokabens, Hanpumep, «Kabenb 3»;
C) HOMep MapTuu;
d) HOMUHaNbBHOE HanpsXeHue.

7.2.6 Paboune xapakTepucTuKn

7.2.6.1 3nekTpnyeckoe CONpPoOTUBINEHWUE TOKOMPOBOASALLMX KU

OneKTpuYyeckoe CONpOTUBMNEHME TOKOMPOBOOSALLNX XU HE LOMXHO NpeBbIWaTh 3HAYEHUS, YCTAHOBNEH-
Horo B FTOCT 22483.

7.2.6.2 3nekTpuyeckoe ConpoTUBNEHKUE N30NALMK

YoenbHoe 0bbeMHOe 3neKTpMYecKoe CONpPOTUBMAEHUE M30MSALMM MOCTOSAHHOMY TOKY ANsl KaOow TOKO-
NMPOBOASILLEN >XUITbl 4OIDKHO ObITh HE MEHee 3HaYeHWs, yKazaHHOro B TY U3rOTOBUTENS, KOTOPOE AOMKHO ObiTh
He meHee 500 MOmM-km gnsa HanpskeHus 500 B nocToaHHOro TOKA.

7.2.6.3 DnekTpuyeckoe COnpoTUBINEHUE 3KpaHa

[Ons cunoeoro kabena ¢ HemeTannMYeckMMu (NonynpoOBOAHUKOBLIMW) 3KPAHWPYOLLMMKW CMOSMUN YOEerb-
HOe CONpPOTUBIEHWE 3KpaHa He [OMKHO NPpeBbIaTh CrefyWmnX 3Ha4YeHWIA:

a) aKpaH nposogHuka: 1000 Om-wm;

b) akpaH xunbl: 500 Om-Mm.
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7.2.6.4 TpeboBaHusa K cMnoBbIM Kabensm

[Mpw npoekTpoBaHuK kabens ona nepegadm sHeprum (cunoeoro kabens) cneqyeT yYnTbIBaTh:
a) HoOMUHanbLHoe paboyee HaNpPsHKEHUE;

b) HOMUHanNLHLIA pabounii TOK;

c) uncrno gas;

d) MakcMmMarnbHy TEMNEPaTypy OKpYXXatowen cpeabl;

€) MakcMMarbHoe nageHue HanpsHKeHus.

7.2.6.5 TpeboBaHua K kabensiM ynpaeneHus

[na kaxgoW napbl NPOBOOHWKOB, MepedatlluxX CUrHan, B AuanasoHe Mexay MakCUManbHON U MUHU-
ManbHOW YacTOTOW B Npedenax ycTaHOBMNEHHOW Nonockl NponyckaHus HeobxoouMo onpefenuTs cregyolme
XapakTepUCTUKK:

a) KoathhULMEHT 3aTyxaHus;

b) BONMHOBOE CONPOTUBNEHNE;

C) NHOYKTUBHOCTb;

d) eMKOCTb;

e) anekTpu4yeckoe (aKTMBHOE) conpoTuBMNeHKe (No 3anpocy oT nocTasimka Cra);

f) anekTpuueckyo (aKTMBHYH) NPOBOAMMOCTL (Mo 3anpocy oT noctaewuka Cr).

YKazaHHble XxapakTepUCTUKN NMPONYCKaHWS U rpaHnLbl MEPEXOAHOrO 3aTyXaHusa Ha fanbHEM KOHLE MexX-
A4y napamMu npoBOLHWUKOB AOMXHbI ObiTb NpuBegeHsl B TY M3rotoBuTens.

7.2.7 AHanu3 KOHCTPYKUMHK

[lna npoBepku COOTBETCTBUS KOHCTPYKLMUU 3MeKkTpuyeckoro kabensa TpeboRaHMAM B OTHOLUEHUW Oel-
CTBYIOLLMX Ha MPOBOAHUKA PACTATMBAKLWIMX, CKUMAIOLMX M YCTANOCTHLIX Harpy3oK HeobxoguMMo BbIMOMHUTL
aHanu3 NPOYHOCTM KOHCTPYKUMK Kabens Ha OCHOBE OaHHbIX, MOMyYeHHLIX N0 pe3ynsTataM aHanuaa OerdcTBuUS
Harpysok Ha wWnaHrokabens, kak onpegeneHo B 6.3.

7.2.8 TpeboBaHWUA K N3rOTOBMEHUIO

7.2.8.1 CkpyTKa NpOBOAHMKOB

B npouecce ckpyTku Heobxoanmo obecneunTs, YTOOL!I CKPYYEHHLIN M3 NPOBROMOK NPOBOOHUK WU OTAENb-
Hble NPOBONOKW He NOoABEPrannch AeWCTBMKD HArpy3okK, KOTopble MOTYT NPUBOANTE K 00pa3oBaHuio nepernbos
C NepekpyyMBaHMEM UMKN YMEHbLUEHWIO NMOMNEPEYHOr0 CEYEeHUA NPOBONoOK. YkazaHHoe TpeboBaHue He UCKIHo-
YaeT UCMOMb30BaHWUs YMMOTHEHHbIX TOKOMPOBOASLLMX un cornacHo MOCT 22483.

B nmpouecce n3rotoBneHnss HeOBXooMMO OCYLLECTBMATb KOHTPOMb HaTsHKeHWs1 NMPOBONOK (CTPEHr) BO
BPEMSA CKPYTKWM U BIMOMNHATL NPOBEPKY HA paBHbIX MHTepBanax cornacHo TY W3roToBUTENS.

MHOronpoBONQYHLIE XUMNbl OOMKHbI BbITE KOHLEHTPUYECKOM CKPYTKW U MMETL OBLLYH HeNpepbIBHYH
cnupanbsHy CKpyTKY. [pMMeHeHWe Opyrux KOHCTPYKUMIA He aonyckaeTcs. B npouecce cKpyTKM MHOronpoBo-
MOYHOro NPOBOAHMKA HE OOMYCKAETCH HAapYLUEeHUEe CUMMETPUU.

Ona MUHUMM3aLUM MUrpaL UMy BoObl U raza B NPOBOLAHWK B NPOLLECCE CKPYTKU PEKOMeHyeTcsl BBOAUTh
cneuuansHbie 3anonHUTenNun.

7.2.8.2 SKCTpyAMpOBaHMe N3onsuum

B npouecce akcTpy3um criegyeT NpoBOAWTL HEMPEPLIBHLIE M3MEPEHMS U (DUKCALMIO CNeYIoWNX TEXHO-
Norv4ecknx napameTpos:

a) TeMneparypbl LUNUHAPA/TONOBKN 3KCTPYAEpPa;

b) naBneHns/TemnepaTypsl pacnnasa;

C) CKOpPOCTHM LWHeKa/noTpebnsemMoil MOLWHOCTH;

d) ckopocTu OTBOZa MaTepuana u3 aKkcTpygepa.

B npouecce 3kcTpy3uy cnegyeT NpOBOAMTL KOHTPOMb U HEMPEPLIBHLIE CYXUE UCMLITAHUA U30MALMK UC-
KpOBLIM METOAOM B COOTBETCTBUM C TY uarotorutens. NonyyeHHas B pe3ynsrate 3KCTPY3uu U30Nauus JOMmk-
Ha nNpeAcTaBnaTb cobol efuHBIN HENPepPbLIBHLIA 0Tpe30oK 6e3 gedekToB. PEMOHT N30MALMK HEe LONYCKAETCS.

HeoOxoanmo HenpepbiBHO BECTU U3MEPEHMWE M 3aMUCh 3HAYEHWIA TOMLWMHbLI M30MALNKM U HAPYKHOTO ana-
MeTpa B [IBYX OPTOroHarbHO pacnonoXeHHbIX No3nLusX.

[Mocrne 3KCTpY3uW MPOBOOHWKM C HAHECEHHOW U30NAuWen criefyeT XpaHWTb B chneuvanu3vpoBaHHOM
3allMLLEHHOM MecTe ¢ obecnedyeHnem 3alnThl OT BO3AEWCTBUSA NMPAMOro COMHEYHOro CBETA, MbINW U ApYrnx
daKTopOB, KOTOPbLIE MOTYT NPUBECTY K 3arpA3HEHNI0 MPOBOAHUKOB.

7.2.8.3 CKpyTKa TOKONPOBOASLLMX XU

Bo Bpemsi cOopku kabens »unbl He JoNyckaeTcs NoABepraTb PacTArMBaOLLMM M CUMAKLLMM Harpys-
Kam, KOTOpble MOryT NpMBOAUTE K 06pasoBaHuntio nepernboB ¢ nepekpyvMBaHueM UM yMeHbLIEeHo nonepey-
HOTO CEYEHWUS XKUIbl UM CKPYTKK.
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Mpw HeoBxogMMOCTM OOMKEH ObITh MCNOMNB30OBaH 3anonH1MTens Ans obpa3oBaHUsa KOMNAKTHOTO Ny4yka ¢
NpakTM4eCcKW Kpyrron hopmon NonepeyHoro ceveHus. 3anonHUTenu MoryT ObiTb BBEOeHbl B HApYXHble Mpo-
MEXKYTKM CKPYYEHHbBIX WM UMW MPOMEKYTKA MeXAy (PYHKLUOHAMNBHLIMW 3MTIEMEHTaMUN OOMKHbI ObiTh 3anornHe-
Hbl KOMMNAyHOOM, YTOObLI CBECTW K MUHUMYMY NPOHWKHOBEHWE BOAbI.

B npouecce yknagkyu TOKONPOBOOALLMNX XU OOIMMKEH BECTUCh HENPEPLIBHLIA BU3yarbHbIA KOHTPOMNbL Ka-
YyecTBa CKPYTKW WM MNOTHOCTW 3aMOITHEHUS.

Ecnu B KOHCTPYKUKMK Kabensi NCnorbaytoT CBA3bIBAIOLLYIO NEHTY, ee creayeT paBHOMEPHO HaknaabiBaTtb
C HaTSKEeHWMEM, UCKMNYaLWmM HanM4mMe orpaHMYeHuMin Ha B3auMHOe CMeLLeHUe TOKOMPOBOASLWMX XKW NPK
narnbe kabens.

Mo 3aBeplUeHMM YKNaOKU CKPYYEHHLIE XUMbl W/UnK anemeHTbl Kabena cnefyet XpaHUTb B cneuvanu-
31MpOBaHHOM MeCTe, 3allWLIEHHOM OT BO3OEWCTBUA NMPSAMOro CONMHEYHOro CBETA, MbINU W APYrux hakTopos,
KOTOPbIE MOTYT NPUBECTU K 3arpsisHeHnto kabens.

7.2.8.4 JkcTpy3unsa obonoYkm

OKcTpyaompoBaHHasi obonoyka He OOoMKHa MMETb BUOUMbBIX COCPEAOTOMEHHbIX HEOAHOPOAHOCTEN MMM
oTBepcTuiA. [lonyckaeTca NnpoBefeHe peMoHTa 060MNoYKK, BEIMOMHEHWE KOTOPOro W OTpaXeHue pe3ynsraTtoB
KOTOpOro HeoBbxoAUMMO OCYLLECTBNATE B COOTBETCTBUU C TY M3roToBUTENS.

Heobxogumo npoBoguTL HEMPEPLIBHOE M3MEPEHME HAPYXHOro AnameTpa obonoykn no MeHsLUen Mepe
B AByX nonokeHusix nog yrnom 90° gpyr k apyry. OTKNOHEHWE OT COOCHOCTM U TOMLWMHY CTEHKM HEOBXOONMO
N3MEePSTb Ha 0bpa3suax, B3sATbIX OT KaXKA0ro KOHUA 3KCTPY3nu.

7.2.8.5 ApmupoBaHune

Mpwn HeobxoonMOCTU apMUpOBaHWE crnefyeT MPOBOAWTL PABHOMEPHO B COOTBETCTBUM € TY M3roTo-
BUTENS.

7.2.9 OnpepgenuTtenbHbie U NPUEMOYHbIe UCNbLITAHUA

7.2.9.1 Obwume nonoxeHusa

OnpegenuTenbHbIM UCNBITAHUAM NoABepraioT 0bpasubl oTaensHo BaAToro kabens. OnpeaenvTensHbie
WUCNbITAHUSI MPOBOLAT AMNA ONpefeneHns 3Ha4YeHUin napaMeTpoB KOHCTPYKLMUK Kabensi, NpuemMoYHbie — ¢ Le-
NbO NOATBEPXKOEHWNS COOTBETCTBUSA LieNeBOMY HA3HAYEHUWIO C YYETOM XapakTepUCTUK U CBOWCTB, ONMUCaHHbIX
B7.292—7.29.14.

Ecnu 6bino BbINOMHEHO cpaulMBaHue kabens, To AnNA cpocTka kabensa Takke HEOOXOAUMMO MPOBECTU
aHanoruyHble NPUeMoYHbIe UCMbITaHUS.

7.2.9.2 BuayanbHbI KOHTPOMNb U KOHTPOMb pasmepos

HeobxoaMmMo NpoBEeCcTU NOSHbLIA BU3yalnbHbIA KOHTPOMb U KOHTponb pasmepos no fOCT 12177 obpas-
LIOB TOKOMPOBOASILLMX XU, KOTOPbIE HE [JOMKHbI MMETb NOBPEXAEHWUI, NepernboB ¢ NepekpyunBaHUemM u ge-
dekToB. KOHTpONb OOMKEH BKMOYATEL MPOBEPKY MaTeEpPUANOB HA BO3MOXHOE Hanu4ue NoCTOPOHHUX BKMOYE-
HWI, KOHTPOIb Pa3MepoRB 1 ucnonHeHus. KoHTponbs NpoBOAHUKOB crefyeT BhIiNoNHATE cornacHo FOCT 22483.

7.2.9.3 MIaMmepeHune 3reKTPUYecKoro ConpoTUBIEHUS NMPOBOAHUKOB

HeobxoamMmMo BbINOMHUTE M3MepeHMe 3NeKTPUYeCcKoro CONpoTUBNEHNs AByX 06pa3LoB N30MMPOBaHHbIX
npoBogHWKoB Mo MOCT 7229, onvHa Kax4oro u3 KOTopbIX JOJHKHa cocTaBnATh He MeHee 1 M. o ogHoMy 06-
pasuy HeobXOAMMO B3AITb OT KaXOro KOHLA roTOBOrO 3MeKTpuyYeckoro kabens. MiamepeHHoe anekTpudeckoe
COMPOTUBMNEHWE ONSA KaxJoro NpoBogHuKa, npuseneHHoe k 20 °C, He JOMKHO NPEeBLILATL 3HAYEHUs, ycTa-
HoBneHHoro B fOCT 22483, bonee 4em Ha 2 % C NONpaBKON HA NOTEPY NMPU CKPYUYMBAHWUK, @ UMEHHO Ha yron
NoBMBa UIN CKPYTKU.

7.2.9.4 NamepeHne arneKTPUYecKoro ConpoTUBNEHUS N3onsuum

HeobxoaMmMo BeINOMHUTL U3MEpPeHMe 3M1EKTPUYECKOro CONMPOTUBIIEHUS NOCTOAHHOMY TOKY AByX obpas-
LLOB M30NMUPOBAHHLIX NPOBOAHMKOB, ANWHA KaX)40ro U3 KOTOPLIX AOMKHA COCTaBnATk He meHee 1 M. Mo ogHo-
My obpaszuy HeobxoouMOo B3ATh OT KaXKO40ro KOHLLA rOTOBOro 3MeKTpuYeckoro kabens.

OTpensHO B3AThbIE M30MMPOBAHHbIE MPOBOAHUKA HEOBXOAMMO NONHOCTLI NOTPY3UThL B EMKOCTL, 3anon-
HEHHYIO MPEeCHOI BOLOW, W BLIMOMHUTE M3MEpPEeHUe conpoTueneHus nsonsaumm no FOCT 3345, 3atem obpasubl
OOMKHbI ObITh NOABEPrHYTbI 4EACTBUIO BHELIHEero AaenexHus, pasHoro 3,5 MlMa, unu makcuMmansHoMy rMgpo-
cTaTMdecKoMy AaBreHuto npu paboyei rmyOvMHe Mops, B 3aBMCMMOCTH OT TOro, 4To 6onbwe. MuHMManbHas
NPOLOMKUTENBHOCTL OENCTBUA OABNEHWS OMKHA COCTaBNATL 22 Y, MOCNe Yero, He CHMXKas AaeneHus, Heob-
XOOMMO NPOBECTU U3MEPEHME CONPOTUBNEHUS usonaunn. ConpoTuBneHne N3oNALMM He JOMKHO ObiTb MEHee
3Ha4YeHus, NnpuBeneHHoro B 7.2.6.2.

Ecnu n3onupoBaHHbIN NMPOBOAHUK MUMeeT MeTannMyecknin akpaH no Bcei AnuHe, yKkazaHHble M3aMepeHus
OOMyCKaeTCA BbINONHATL De3 norpyeHust NpoOBOAHMKA B BOAY.

28

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 32 /162
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

FOCT P 71204—2024

7.2.9.5 MicnbiTaHne NoBbILWEHHbIM Hanps»XeHMeM NMoCTOAHHOro ToKa

HenbimaHus nosbIuWeHHbIM HanpskeHUeM nocmosHHozo moka npogodsm no MOCT 2990. Heobxoammo
BbINOMHUTE M3MEPEHUE 3MEKTPUYECKOTO COMPOTUBMNEHWUS MOCTOSIHHOMY TOKY ABYX 00pasLoB M30NUPOBAHHBIX
NPOBOAHWKOB, ANWHA KaXXO0ro M3 KOTOPLIX OOMXKHA COCTaBnNATbL He MeHee 1 M. OT Ka¥[oro KoHua roToBOro
anekTpuyeckoro kabensa HeoBxoaMMo B3ATbL MO OAHOMY obpasLy.

370 ucnbiTaHne MoXeT ObiTb 006beanHEHO C M3MEepeHWeM COMPOTUMBIEHWS W30MALMKM, yKazaHHbIM B
7.2.9.4, c MCNONb30BaHNEM TEX XKe Camblx 06pasLoB NpM YCNOBMMW, HTO B NEPBYIO OHMepeab NPOBOOAT UaMepe-
HWUE COMPOTUBNEHUS U30MALINK.

OToenbHo B3AThIE M30NUPOBaHHLIE MPOBOOHUKA OOMKHbBI BbITh MONHOCTLIO MOTrPYXeHbl B EMKOCTb, 3a-
NOMHEHHY NpecHol Boaoi. MNepBbiM AOMKHO ObITh NPOBEAEHO U3MEepEeHMEe CONMPOTUBMNEHUS U30MALUN.

3atem obpasubl OOMKHbI ObITe NOABEpXKeHbl OeWCTBUIO BHELHero gaeneHus, paeHoro 3,5 MMa, unu
MakCUManbHOMY rMAPOCTaTUYEeCKOMY AaBneHuto npu paboden rmybuHe mMopsi, B 3aBMCMMOCTM OT TOTO, HYTO
ftonblue. MUHMManbHas NPOAOIHKUTENBHOCTL AeUCTBUA AaBNEeHUs OOMKHA cocTaBnAaATb 22 Y, Nocrne Yero, He
CHWXas aaBneHust, HeobXoaMMo NPOBECTM UCTbITAHWE MOBbILIEHHbIM HaNpPsKeHWeM NMOCTOSIHHOTO ToKa.

Kaxablii M30nMpoBaHHbIA MPOBOOHUK OOIMKEH BbIAEPXWBATL HaMpsiKeHWe MOCTOSHHOTO ToKa MeXay
NPOBOOHWKOM W BOAOW NMOCNENOBATENBHO ANA KAaXA0ro M3 ABYX YKa3aHHbIX 3HAaYEHWA 4aBMeHUs B TeYeHUe He
MeHee 5 MUH Be3 HacTynneHus npobos. Kaxabiil pa3 no OKOHYaHUU 3TOrC BpeMeHW HeobxogMMo NpoBoauTh
M3MepeHne ToKa yTe4Kkn M30MALMK, 3HAYEHNE KOTOPOro He AOMKHO NPeBbIllaTh 3HAYEeHWA, yKa3aHHoro B TY
M3roToBUTENS.

[NocTosiHHOE HanpsPKeHue Npu MCNbITaHUAX NPOBOAHUKOB, NpedHasHa4YeHHbIX ANS nepeaadn CUrHanos
W nepefayn 3HepruM, JOIMKHO cocTaBnaTb 5 KB unm uMmeTb 3HadeHue, B Tpu pasa npesbiwarwulee Uy, B 3a-
BUCUMMOCTW OT TOFO, KAKoe W3 3TUX 3Ha4YeHni bonbLue.

Ecnu uzonupoBaHHbIN MPOBOOHUK MMEET MeTanuYyeckuii 3KkpaH no Bcen aAnuHe (Kak B cnydyae O4HOMW TO-
KOMPOBOAALLEN XWrbl), 3TU UCNbITAHWS LOMYCKAETCA NPOBOAUTL B ODbIYHBIX YCINOBUAX OKPYKaloLWen cpebl,
HEe morpy»xas NnpoBOOHUK B BOAY.

7.2.9.6 MicnblTaHWe NOBbILWEHHBLIM HanpsXeHeM rnepemMeHHoro Toka

Mo 3aBeplUEeHMN UCNBITAHWA NOBLILEHHLIM HaNpPsXXeHWeM MOCTOSIHHOIO TOKa, ONUcaHHbIM B 7.2.9.5, He-
0bxoOuMMO NPOBECTU UCMLITAHWUA NOBLILWEHHbLIM HanpshkeHWeM nepemMmeHHoro Toka no FOCT 2990 ona uaonu-
POBaHHbLIX MPOBOAHUKOB, HAXOOALWMXCA NO4 A8ACTBMEM TAKOro Xe rmapocTaTUyeckoro AasneHus.

McnbiTaHua HanpsikxeHWeM nepeMeHHOro Toka cnefyeTt NPoBOAMTL MPWU CUHYCOUOANbLHOM HanpsKeHWuK
nepeMeHHoro Toka B guanasoHe 4yactoT oT 40 pgo 62 'y, ecniv nHoe He ykasaHo B TY usrotoButens. [Npu-
MOXEHHOE UCMbITaTeNbHOE HanpshKeHWe OOMKHO COOTBETCTBOBATbL 3HAYEHWSAM, yKasaHHbIM B Tabnuue 3. Ha-
NPSBKEHME OOMKHO BbITh NPUMNOXEHO MEXAY NPOBOAHWMKOM W BOOoOW. HanpsikeHue cnegyeT yBenuumMBaTh CO
CKOPOCTbI0, yKazaHHon B 7.2.9.10, n nogaepMeaTth NpyU MakCcMMansHOM 3Ha4YeHUU B TeYEeHUe 5 MUH, Npy 3TOM
npobos n3onauumn 6biTh HE AOMKHO.

Tabnuya 3 — HanpskeHue onsa UcnbiTaHWA NepeMeHHbIM TOKOM

HomuHaneHoe HanpskeHue B 3aBUCMMOCTM OT HA3Ha4YeHMUA W CeveHus Xunol kabens Hanps:keHue ucnbitaHua, B
Kabenb ynpaeneHus UyU(U,,) = 0,6/1,0(1,2) kB2 1500
<6 Mm2 1500
Cunosoii kabenes U, <600 B
>6 MM2 3000
Cwnoeoii kabene U, 2 600 B Uy/U(U,,)=3.6/6,0(7,2) kB? 7500

a Ug, Un U, onpepenatot cornacHo MOCT 37996 n FOCT 34834.

Ecnuv nsonupoBaHHbIi MPOBOAHUK (KaK B cny4Yae ogHOM TOKOMPOBOASLLEN XKUITbl) UMeeT MeTarnnmyYeckui
3KpaH Mo BCel ANWHE, 3TW UCMbITaHUA OOMYCKAeTCsa NPOBOANTb B ODBIMHEIX YCMOBUAX OKpYy>KatoLLel cpedsl,
He morpy»xas NnpoBOOHUK B BOAY.

7.2.9.7 VicnbiTaHna 3neKTpuyYecKor NPoOYHOCTH

Mo OKOHYaHWKM MCMbITAHWIA MOBbLILUEHHBLIM HaMNPsSXXEHUEM cnegyllme Yetblpe obpasua, Kaxabiin anu-
HOW He meHee 1 M, Heo6x04MMO NOABEPrHYTh UCMBITAHWAM 3MEKTPUYECKOW MPOYHOCTU MPY NOCTOSIHHOM TOKe
(vcnbiTaHus Ha npobon). MernsimaHusa npogodam no MOCT 2990. ins npoBefeHUs UCMbITaHUA Heobxoaumo
B3ATbL N0 ABa 00pasua OT Ka¥aoro KoHLa roTOROIo 3MeKTpUYeCcKoro Kabens.
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McnbiTaHusa kaxgoro n3 obpasuos cnegyet NPOBOAWUTL TakuM e 0bpasom, Kak ykasaHo B 7.2.9.5, npu
3TOM UCMbITaHWUS OBYX 06pa3L0oB NPOBOSAT NMPU BHELIHEM rMAPOCTaTUYECKOM AABNEHNN, a ABYX OPYTUX — MNpU
Bbonee BbICOKOM OaBMEeHWM, Kak NPU UCMbITAHWMAX B COOTBETCTBUM € 7.2.9.5. HanpsikeHue NoCTOSHHOMO Toka
cnepyet noebiwaTk co ckopocTeio 0,1 kB/c 0o Bo3HMKHOBEHWS Npobos. Peaynsrathl UCNbITaHWA crieayeT BHO-
CUTb B MPOTOKON WUCMBITAHWIA ANA Kaxgoro obpa3ua. V3onnpoBaHHbIN NPOBOOHUK CrieyeT cyMTaTh Npurog-
HbIM ANA NPUMEHEHNUSA NpYU OTCYTCTBIUM 3NeKTPMHecKkoro Npobosa A0 AOCTUXKEHNA HanpsxeHus, pasHoro 10U,.

7.2.9.8 NamepeHne 4YacTUYHOro paspsaga

Ons kabenen, oTHeceHHbIX K knaccy Beiwe Uy/U(U,,,) = 1,8/3(3,6) kB, nsmepenmne 4acTuyHbIX pas3paaos
cnepyet npoeoauTs cornacHo MOCT 34834. 3HauyeHWe YacTMYHOIO paspsana He JOIMKHO npeBbiwats 10 nKn.

7.2.9.9 MamepeHne cONpOTMRAEHMS 3KpaHa

HamepeHue conpomueneHus akpaHa rnposodsm no FOCT 2990. ConpoTMBNeHWe HemeTannuM4eckoro
(MonynpoBOAHUKOBOTO) 3KPAHUPYIOLLEro CNOsi B y»Ke rOTOBOM NPOBOAHMWKE, MO BO3MOXHOCTW, HE JOMKHO npe-
BbllLaTb 3HA4YEHWIW, yKaszaHHbIX B 7.2.6.3.

7.2.9.10 HanpsikeHve npyu NpoBeaeHn UCMbITaHWI

Ecnu ona ucneiTaHuil HanpsiXkeHMeM He YCTaHOBMNEHO MHOE, MOBLILLEHWE HanpsiXKeHWs 0T nepBoHavarb-
HO MPUNOXEHHOro HANPSKeHWS 00 3a4aHHOMO UCMbITATENEHOrO HaNPSKEHU AOMKHO BbiTb pAaBHOMEPHBIM C
pocTtuxeHnem 100 % 3a Bpems He meHee 10 ¢ u He Bonee 60 c. [MepBoHaYanEHO NPUNOXKEHHOE HANPSIKEHME
He aomxHo bbiTh Bonee 500 B.

7.2.9.11 VlamepeHne MHOYKTUBHOCTH

NamepeHne WHOYKTMBHOCTW Heobxoaumo npoBoAWTb Ha obpasiue roToBoro anektTpudeckoro kabens
anvHon He meHee 10 M (cm. [12]). MHOYKTUBHOCTL KaX oW napsl NPOBOAHWKOR B Kabene cnegyert uamepsaTs
Ha (PMKCMPOBAHHOW YacToTe cornacHo TY uarotoBuTens. MamepeHHble 3Ha4YeHUS OOMKHblI COOTBETCTBOBATL
TpeboBaHuAM Kk kabento, kak onpefeneHo B 7.2.6.5. CnegyeT KOHTPONMPOBaTL NMpefenbHble 3Ha4YeHWA OTKMO-
HEHUIN Mexay haKkTUYEeCKUMM U 3a4aHHbIMKU 3HAYEHNAMMU.

7.2.9.12 NamepeHne eMKOCTH

MamepeHue eMKoCTHM Heobxooumo npoBoanTb nNo MFOCT 27893 Ha obpasue roToBoro anekTpuYeckoro
kabensa onvHoi He meHee 10 M. EMKOCTE Kaxaon napbl MPpOBOAHUKOB B Kabene cnegyet uamepats Ans uk-
CUMPOBAHHOM 4acToThl cornacHo TY M3roToBUTENS.

EmkocTb Kaxaon TokonpoBoAslled eauHuubl (OQHOW 3KpaHWMPOBAHHOW TOKOMPOBOASLLEN XUMbl) cre-
OyeT UaMepAaATb ANA 4acToThl NepegaBaeMoro curHana ¢ y4eToM 3as’eMneHus, ecrii MHoe He ykasaHo B TY
MarotoBuTens. MlamepeHHble 3Ha4eHnst AOMKHbI COOTBETCTBOBATL TpeboBaHuAM K kabeno, Kak onpefeneHo B
7.2.6.5. CrnieayeT KOHTPONMPOBAaTL NpefesibHble 3HaYeHUs OTKNOHEHWA Mmexay hakTMH4eCKUMIN 1 3a8aHHBIMM
3HAYEHUAMMN.

7.2.9.13 UamepeHue koacpduymeHTa 3atyxaHus

MamepeHne koaddpuumeHTa 3aTyxaHus HeobxoaumMo NpoBoAUTL Ans Kabenel ynpaBneHnsa U CUNOBLIX
Kabenen, ecnu npegnonaraeTcs HanoXeHne CUrHanoB Ha TOKOMpOoBoAALLME MPOBOOHUKMA.

NamepeHne koahbdpuLmneHTa satyxaHns Heobxogmnmo npoeoguTb no MOCT 27893 Ha obpasue rotoBoro
aneKkTpuyeckoro kabens, Npy aToM ANMHA 0bpasua gomKHa cocTaBnAaTb He MeHee 10 M. MamepeHue Koad-
duUmeHTa 3aTyxaHWUsa Kax4on napsl NPOBOLHWMKOB LOMKHO ObiTh BLINOMHEHO AMS 4YacTOT, YKa3aHHbIX B TY
WM3roTOBUTENHA, C NOCTPOEHMEM KPUBOW 3aBUCUMOCTU KO3 ULMEeHTa 3aTyxaHusa OT 4acToTbl. MIaMepeHHble
3HaYeHUA OOMXHbI COOTBETCTBOBATL TpeboBaHMAM Kk Kabento, kak onpegeneHo B 7.2.6.5. CneayeTt KOHTponu-
poBaTh NpeferibHble 3Ha4YeHUa OTKIOHEHWA MexQy akTUHeCcKUMK 1 3aJaHHbIMU 3HAYEHUAMMN.

7.2.9.14 NlamepeHune BONMHOBOIO COMPOTUBMNEHNS

Ons onpemeneHWs BOMHOBOMO COMPOTUBMEHWS HEOOXOAMMO MPOBECTM WMCMbITaHMA obpa3sua roToeo-
ro anekTpudeckoro kabens anuHon He meHee 10 M. M3amepeHue 80/IHOBO20 CONPOMUBIEHUS NPOBOOSM Mo
FOCT 27893.

Heobxogumo npoBOoWTE M3MEPEHUS Ha KaxX[0W nape NpOBOAHWMKOB AMSA YaCTOT, YKa3aHHbIX B TY u3ro-
TOBUTENS, U HA OCHOBE MOMYYEHHbIX 3Ha4YeHWA onpenensaTh BOTHOBOE COMPOTUBIIEHME.

HeobxogMmo NoCTpoOWTL KPWBYHD 3aBWCMMOCTW BOSTHOBOTO COMPOTUBMEHMA OT 4acToTbl. [MonyyeHHble
pe3ynkTaTthbl JOMKHBI COOTBETCTBOBaTL TpeboBaHMAM K kabento, Kak onpegeneHo B 7.2.6.5. CrnegyeTt KOHTpO-
nupoBaTh NpeferibHbIe 3Ha4YeHUsA OTKINOHEHU Mexay hakTUYecKMMn U 3a4aHHbIMK 3HAYEHUSMU.

7.2.10 NMpuemo-caaTouHble UCTNbLITAHUA

7.2.10.1 O6wMe nonoxeHuns

MpremMo-cOaaToqHble UCTMbITAHWA ANS NOMHOCTBK M3roTOBMNEHHOro Kabens 1n NpoBOOHUKOB HeobXoanmo
NMPOBOAWMTbL OO0 TOro, Kak OHW BydyT BKMAOYEHbl B COCTaB LWnaHrokabensa. Kputepun nNpuHATUS pelleHus no
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pe3ynbTaTam NpUemMo-CAaTOYHbIX MCMNbITAHUIA AOIMKHbI BbITh YCTAHOBIMEHbLI 3aKa34MKOM W YKa3aHbl B TEXHUYE-
CKOM 3afaHu1 Ha U3rotToBneHune Kkabens.

7.2.10.2 BuayanbHbIA N U3MEPUTENBLHBLIA KOHTPOIb

Heobxoaumo npoBecTy BU3yanbHbIA OCMOTP 0BpasLoB TOKONPOBOLALIMX KUM, KOTOPbIE HEe AOMKHbI
MMeTb NOBpPEXOeHW, NepernboB ¢ nepekpyymBaHnem u nedekToB. KOHTponb OOMKEH BKIOYAThL NPOBEpPKY
MaTepuanos Ha HanM4yme NOCTOPOHHMUX BKITIOYEHWMW, KOHTPOMb pa3MepoB U MCNONHEHUs. KOHTpOnb NpoBOgHN-
KOB crieayeT BbIMonHATb cornacHo FOCT 22483.

7.2.10.3 UNcnbiTaHma aneKTpPOUCKPOBbLIM METOA0M

B npouecce 3KCTpy3uu M30NALWK BCE XKUMbl HE0BXOOUMMO NOABEPrHYTH UCMLITAHUAM 3MEKTPOUCKPOBLIM
MEeTOAOM, a TaKKe NMpoBecTU NpobHoe UCMbITaHUE 3NEeKTPOUCKPOBLIM METOAOM BCeX 0DonoYek, ecnu ux Ha-
HOCSAIT HEMOCPEeACTBEHHO Ha 3KpaH WM MeTannuyeckuii apMupyrowwmii cnoi. MeneiTaHne siBnaeTcs ycnew-
HbIM, €CIK B NMPOLECcCe 3KCTPY3MM He Oblno BbiBNEHO HUKakMX aedeKkToB. B npouecce akCcTpy3uu Maonauun
1 060MOYKN MUHUMANbBHBLIE YPOBHW HanpshXeHus 4omkHbl cootBeTcTBoBath MOCT P 54813 (cm. Takxke [13]) ¢
YYETOM TOSILLMHbBI M30NSLUMM U OBOMOYKN.

MpumedyaHue — WCnbITaHUA 3NEKTPOUCKPOBLIM METOLOM HE MPOBOAAT, ECNU B COCTABE KW UMEKTCH He-
MeTannuyeckue (NonynpoBOAHUKOBLIE) 3KPAHUPYIOLLME Crou.

7.2.10.4 NamepeHne anekTpu4ecKoro conpoTuBneHnst NpoBOAHUKOB NOCTOAHHBIM TOKOM

HMamvepeHue 3MeKmpuyeckoao CconpomuesneHuss npos8ooHUKO8 MOCMOSIHHbLIM MOKOM [pogodsm o
IOCT 7229. N\amepeHue aneKkTpu4eckoro ConpoTUBNEHUSA NPOBOOHUKOB NMOCTOAHHLIM TOKOM crnegyeT npoBo-
OUTb Ha OTpe3Ke roToBoro kabens No MeHbLIEN Mepe Ha CredyrLLMX 3Tanax B NpoLecce M3roTOBMEHUS:

a) Nocre 3KCTPY3MKM U3oNALNK;

b) nocne ckpyTKu;

C) nocne 3aBepLUeHKUs N3rOTOBIEHNS 3M1eKTpUYecKoro kabens.

I3mepeHHOEe aneKTpuYecKkoe CONpoTUBIEHNE Kaxaoro n3 npoeogHukoB (npu 20 °C) He JOMKHO NpeBbi-
WwaThL 3HaveHue, ykaszaHHoe B [OCT 22483, borniee 4yeM Ha 2 % C nonpaBKOW Ha NOTEpPU NPU CKPyYMBaHWK, a
MMEHHO Ha Yromn noBMBa UK CKPYTKN.

7.2.10.5 NamepeHne conpoTUBNeHnst N3onaunm

MamepeHne sneKTpMYecKoro COMpPOTUBIEHWA U30MSLUMKM NPOBOLSAT OS8 W30NMPOBAHHLIX NMPOBOAHWUKOB
oTpeska rotosoro kabensa o FOCT 3345 B COOTBETCTBMM C NPOLEOYPOA U KPUTEPUAMM MPOXOKAEHUS UCMbI-
TaHWW, ykazaHHbIMK B 7.2.9.4, nocne norpyeHusa npoBoAHMKa B NMpecHyo Boay Ha 22 4. [mapocrartndeckoe
JaBreHve 1 NpoAOIMKUTENBHOCTL BPEMEHWN UCMbITAHWUS AOMKHbLI ObITh yYka3aHbl B TY mn3rotoButens. Npu kea-
NUHUKALNOHHBIX UCMBITAHWAX JONYCKAETCA MCNOoNb30BaHne OpYrnx 3Ha4eHUin aTUX BEMUYMH.

Mocne CKpyTKM 1 MO 3aBepLUeHUN W3TOTOBMEHNS 3neKTpuyeckoro kabensa Takke HeOOXO4MMO MOBTOPHO
MPOBECTU YKa3aHHble M3MepeHusi, Ho Oe3 0bs3aTenbHOro NOrpyXeHns B BOGONPOBOAHYO BOAY NoA AaBNEHWEM.

7.2.10.6 VicnblTaHne NoBbILLEHHBIM HaNpsXeHWeM NOCTOAHHOIO TOKa

McnbiTaHWs NOBbILLEHHBIM HaMpsKeHneM NOCTOAHHOMO TOKa W30MMPOBaHHLIX NPOBOAHMKOB B OTpPE3Ke
rotoBoro kabens crniegqyeT BbIMOMHATL B COOTBETCTBUUW C NPOLEaYypPoA U KPUTEPUSAMK MPOXOXAEHUS WUCMbITa-
HWIA, yKasaHHbIMK B 7.2.9.5. [INa npuemMo-caaTo4HbIX UCMbITAHUA U30NMPOBAHHBIX MPOBOAHWKOB rMapocTaTu-
YecKoe [gaBneHue W MpPoSOoKUTENbHOCTL BPEMEHM MCMbITaHWA AOMKHBI OblTh YKa3aHbl B TY M3rotoBuTens.
3HaveHuA yKasaHHbIX BENNYMH MOTYT OTNMYaTLCA OT 3Ha4YeHW aHanorM4HbIX NapameTpoB Npw NPoBeaeHUM
NPUEMOYHBIX UCNbITAHWNA.

[Mocrne CKpyTKM M MO 3aBEpPLUEHUM M3TOTOBMNEHUA anekTpudeckoro kabens Heobxooumo NOBTOPHO Bbl-
NOMHWUTL WUCMbITAHWUS MOBLILWEHHbLIM HAaNPsXXEHWEM MOCTOAHHOIO TOKa, HO Be3a 0bsA3aTenbHOro Norpy:KeHus B
BOAY Nnof AaBneHueM.

7.2.10.7 \amepeHue MHOYKTUBHOCTH

Mocne 3aBepLlleHUst N3roTOBNEHWA kabens HeobxoAMMO NPOBECTH N3MEPEHNA MHAYKTUBHOCTU COIMacHo
72891

a) Ha obpasue ¢ anvHon He MmeHee 10 M, OTOENEeHHOM OT U3rOTOBNEHHOro Kabens; unu

b) Ha uenom kabene Npu ycrioBUK, 4TO €ro ANWHA HE MPUBEOET K UCKAXEHWIO Pe3yrbTaToB.

7.2.10.8 NlamepeHune eMKOCTH

Mocne 3aBeplleHUs M3rOTOBMNEHWUsT Kabens OoMmKHbl ObiTb NPOBeAEHbl M3MEPEHNUsT EMKOCTM COMMacHO
npouenypam v KpUTEPUAM NPOXOKOEHNA UCMbITAHWIA, YKadaHHbiM B 7.2.9.12:

a) Ha obpasue c gnvHoi He MeHee 10 M, OTAENEeHHOM OT M3rOTOBMEHHOro Kabens;

b) Ha uenom kabene Npu ycrioBUK, 4TO €ro ANWHA HE NMPUBELET K UCKAXEHWIO pe3yrbTaTos.
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7.2.10.9 MamepeHune koahcuymeHTa 3atyxaHms

Mocne 3aBeplUeHUs M3roToBNeHnsa kabena HeoBXoAWMOo BhINOMHUTL M3MepeHne KoaddulmeHTa 3aTy-
XaHWA cornacHo npouegypamM v KpuTepuam NpoxXoxXaeHUs UCMbITaHWKW, yKkasaHHbiM B 7.2.9.13:

a) Ha obpasue ¢ AnNUHON He MeHee 10 M, OTAeNeHHOM OT U3roTOBMEHHOro Kabens;

b) Ha uenom kabene Npu ycnoBuK, YTO €ro ANMHa HE NPUBEAET K UCKaXKEHUWIO Pe3ynLTaToB.

7.2.10.10 MamepeHne BONMHOBOTO CONPOTUBIEHUA

Mocne 3aBeplUeHWs N3roToBNEeHWs kabens HeobxoOMMO onpegenvTh BONMHOBOE CONPOTUBMNEHWE Cormnac-
HO npouegypam, ykaszaHHeiM B 7.2.9.14:

a) Ha obpasue ¢ AnuHo He MeHee 10 M, OTOENeHHOM OT M3roTOBIEHHOTO Kabens;

b) Ha uenom kabene Npu ycnoBuK, YTO €ro ANMHa He NPUBEAET K UCKaXKEHWIO Pe3ynLTaToB.

7.2.10.11 NamepeHune nepexodHoro 3aTyxaHus Ha danbHeM KoHLe

Mpy HEeoBXO0AMMOCTM MUHUMU3MPOBATL NEPeXoaHoe 3aTyxaHne Ha ganbHem KoHue B kabensx, cogep-
HKawmx pU3MHECKN He COEAWHEHHbIe ApYr C APYrOoM napbl NPOBOAHUKOB, HEOBXO4MMO MPOBECTM N3MEPEHUE
NepexonHoro 3atyxaHusi Ha ganbHem koHue o FOCT 27893 mexay napamu NpoBOLHWKOB OTPE3Ka roTOBOro
kabens ons 3agaHHOR NONOCkl YacToT.

M3amepeHHble 3Ha4YeHNs He JOMKHbI NPeBbIWAaTh 3Ha4YeHWH, yKa3aHHbIX B TY U3roToBUTens.

7.2.10.12 OnpegeneHne HEOOHOPOAHOCTW MMMNeaaHca

OnpedeneHue HeoOHOpPOOHOCMU UMnedaHca 800k NPo8odHUKa nposodam no NOCT P 58341.5. Wu-
pUHa UMMynbca 4oMmkHa OblTb LOCTAaTOYHOW A1 BbINOMHEHWS CKAHWPOBAaHWA LEeNoro NpoBOAHUKA B COCTaBe
kabens. Ha nony4YeHHbIx rpadukax gormkHbl ObliTe 0TOOpaXeHbl OCHOBHLIE TOYKW, TAKWEe Kak Havaro v KoHew,
npoBoAHMKA, MecTa cpalMBaHua v T. N. PeaynsTaTbl M3MEepeHUit criedyeT MCNonb3oBaTth 4515 NonyyeHus xa-
pakTepUCTUK MPOBOAHWKA B COCTABE 3MEeKTpUYeckoro kabensa unmn ero aNemMeHToB, NpKW 3TOM AN 3TWUX UCMbI-
TaHW OTCYTCTBYIOT KPUTEPUK YCNELIHOCTU MPOXOXKAEHUS.

7.2.10.13 UcnbiTaHna nocne TpaHCNOpPTUPOBaHUSA

Ecnu rotoBble kabenu TpaHCNOPTUMPYIOT C NPEANpPUSATUSA, HA KOTOPOM OHW M3rOTOBMEHbI, Ha Npeanpu-
ATWE, TOe BbIMOMHSAKT U3roTOBNEHWE LWaHrokabens, To HeobxooMMo NMPOBECTH CreaylouwmMe UCTbITaHUs 4O
Hadana yknagku:

a) U3aMepeHue 3NeKTPUYECKOro CONPOTUBINEHNSA NPOBOAHUKOB cornacHo 7.2.10.4;

b) nsamepeHune conpoTueneHusa nsonauum cornacHo 7.2.10.5.

7.3 NonumepHbIe TPy6bl B cocTaBe WNaHrokabens

7.3.1 O6wme nonoxeHun

Bce Tpybbl fomKHBI ObITE NpegHa3HAYeHbl ANA SKCNnyaTaumMy B MOPCKOW BOAE.

7.3.2 MapameTpbl nonNUMepHbIX TPy6

Bce nonvmepHblie Tpy6bl cnefyeT knaccudUUMpoBaTh B 3aBUCUMOCTM OT HOMUHATNBHOMO AMaMeTpa U
pacuyeTHoro pabo4yero gasneHus.

M pupMeEHaHNE — Ta6J'IVILI,bI C pekoMeHayeMbiMKW 3HAYEHUAMKW BHYTPEHHETO AMamMeTpa 1 pacHeTHOro paﬁoqero
AdaBneHnA npuBeneHbl B NPUINOXEHUN C.

[onyck HOMWMHANLHOIO AMamMeTpa He OOMKeH NpeBbiWaTs 3Ha4YeHui, ykasaHHbIX B Tabnuue 4, a 4onyck
COOCHOCTM BHYTPEHHEr0 U Hapy:KHOTro AnamMeTpoB NonMMepHbIX TPYO He JoMKeH NpeBbillaTth 3Ha4YeHWR, yka-
3aHHbIX B Tabnuue 5.

HapyHblit AnameTp roTOBOM NMONUMepHO TpyGbl He AoMKeH oTnuyaTtkcs Gonee yem Ha 4 % OT 3Have-
HWA, yKasaHHoro B TY M3rotoBuTens.

Tatnuua 4 — [Jonyckn HOMWHaNbHOIO AMaMeTpa W TOMLWMHbI CTEHKK

HomuHaneHbIA guameTp, Mm [onyck HoMuHaneHoro gnameTpa, % 'El?_I':‘IyHCgﬁT:;ﬁu"qHchbT[HC,T;::K”
07 6,0 0 10,0 BKMIOY. e +0,2
OT 10,1 A0 20,0 BKrIOM. S 40,2
OT 20,1 0 38,1 BKniow. fg £0,25
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Ecnn nonumepHasn prSa npegHasHadeHa ana akcnnyataunn nog BO3AENCTBMEM BHELUHEro rmopocTta-
TU4HEeCKOro gasrieHnAa u MMeeT yBeriM4YeHHYH TONWWHY CTEHKW BO nabexaHue cMaATUS, AONyCKakTCH 6onbLuve
3Ha4YeHna OOMyCKOB Ha TONWWHY CTEHKKM U COOCHOCTHW. YKazaHHble A0NYCKWM OOIMXKHbI COOTBETCTBOBATL TY uns-
rOTOBUTENA.

Tabnuya 5— [Jonyck COOCHOCTU BHYTPEHHErD W HapyXHOro gnameTpoB Tpy6bl

HoMWHanNeHLIA anameTp, MM [lonyck coocHOCTH, MM
[o 25,4 skniou. 1,0
Cs. 254 1,5

7.3.3 KOHCTpPYKUMA NONMUMEPHON TPYObI

7.3.3.1 Obwme nonoxeHus

KoHcTpykumMs nonumepHon TpyBbl JOMmKHA cofepaTb BHYTPEHHUI CroW, apMUPYLWKUA CIOA U BHELU-
Hio0 obonouky. MNpu Bo3OencTBAN OaBNeHUs B CBODOOHOM COCTOSIHUM MOMUMEpPHbIE TPYyObl HE OOIMKHbLI U3-
rmbaTbeca U CKPYYUBATLCS.

Mpy NpoeKkTMpoBaHWUK NONUMEPHBLIX TPYD, PUTUHIOB U MYdT CNefyeT YyYuTbiBaTb BO3AENCTBAE Ha HUX
COMHEYHOrO CBEeTa, YNbTPpaduoneToBoro U3ny4eHus, TemnepaTtypbl, MOPCKOW BO4bl M BO3QyXa B COOTBETCTBMIM
C YCNOBWSIMW Ha 3Tanax W3roTOBMEHWs, XpaHeHWs, MOrpy30yHO-Pasrpy3oqHbIX Oonepauuini 1 M3roTOBMEHUS
wnaHrokabensa 1 oLeHMBaTh BMUSIHWE CBOMCTB NONMMEPHbIX TPYD Ha xapakTepucTuku WwnaHrokabens Ha npo-
TSDKEHUW YCTAHOBIMEHHOIO CPOKa CNYXObI.

7.3.3.2 BHyTpeHHU crnown

BHyTpeHHWIA crioi OormKeH BbiTh HeMpepbiBHBIM U BeCLUOBHBIM, MMETL 3KCTPYOUPOBAaHHLIA Npodunb
KpYrnoro nonepevyHoro cevyeHusi. BHyTpeHHWI cnol cnegyeTt varotaBnvBaTh W3 NEPBMYHOIO MOMMMEPHOro
cbipbsl. OH gonxeH BblTb COBMECTMMbIM C NMaHUPYEMbIMU K MPUMEHEHWIO paboynmMm XKUOKOCTAMM.

[onyckaeTcsa NpUMeHATs BHYTPEHHWIA CrOW C MHOMOCINOWHON CTPYKTYPOW, €Cnn Npy UCMosib30BaHUK oa-
HOCINOWHOW CTPYKTYPbl HEBO3MOXHO 0becneunts TpebyemMble 3KCMNyaTaLUoHHbIE XapakTepucTuku. Hanpumep,
MOXET BbITh NPegyCMOTPEHO apMUPOBAHNE BHYTPEHHETO CMNOS B YCMNOBUAX BLICOKOrO BHELLHEro faBNeHUs.

[na nonumepHbIX TPYO C BBICOKUM COMPOTUBMNEHUEM CMATUK BHYTPEHHWIA CMOM MOXET BKIKOYATb CKpe-
NNAKLWNWA Kapkac ona obecnevyeHns YCTOMYMBOCTIW K BHELLHEMY MMOPOCTaTUHECKOMY AaBIEeHUI.

CkpennsioLwnin KapKac OMKeH COCTOATL U3 KOPPO3MOHHO-CTOMKOro Matepuana, COBMecTUMOrO C BHELU-
HEW cpenon u BHyTpeHHUMM drntongammn, Hanpumep, ctanu AlS| 316L npu B3aumopencTemu Tpybbl C rugpae-
MUYECKOM XUOKOCTLI CUCTEMBI YPABIEHUS.

MaTtepwan BHyTPEHHErO CNosl B 3KCTPYAUPOBAHHOM COCTOSHUUW He JOMMKEH MPUBOOWUTL K CYLLECTBEHHO-
MY 3arpsi3HeHW0 TpaHcrnopTupyemoro dpnomnaa 3a cyYeT BblAeNeHUs MernkuxX 4acTul, U XMMUYECKOro B3au-
MOLENCTBUS.

7.3.3.3 ApMupyroLmia cromn

ApPMUPYIOLLMIA CNON OOMKEH COCTOATL M3 OOHOMO UMW HECKOMbKNX CNOEB CUHTETUYECKOro BOMOKHA, pac-
MOMOXeHHbLIX BOKPYT BHYTPEHHEro CNos.

7.3.3.4 BHewHana obonoyka

BHelwHaa obonoyka AomKHa NpeacTaBnaTb coboi HenpepbIBHbIN, BECLUOBHLIA, KOHLEHTPUYECKNIA SKC-
TPYAWPOBAHHbIN NPOgUITb KPYrioro NoNepeyHoro ce4eHuns, N3rotTaBnnuBaeMbli U3 TEPMONNAcTMKA, YCTONYN-
BOTO K BO34ENCTBUIO 030HA W YNbTPaMONeTOBOro U3Ny4YeHus.

BHewHss obonoyka fgomkHa obecnedmBaTbe OTBOA TPaHCMOPTUPYEMOro chronga, ecrnv BO3MOXHa WH-
dunsTpauma ykaszaHHoro pniouga yepes BHyTPeHHU cnoin. MaTepuan BHyTpeHHel 060rnoYkM JOMKeEH ObiThb
COBMECTUM C Marepuarnom, NCnonb3yeMbiM ANa 3anofHeHUs NycToT B WnaHrokabene, u maTepuanom oborno-
UeK OPYrMx NMUHWIA WnaHrokabens Ha BceM NPOTSKEHMU ero pacyeTHOro cpoka cnyxbbl. BHewHaa obonouka
JOMmKkHa obecnevmBaTth 3allnTy apMUPYIOLLErO U BHYTPEHHEro croeB OT abpasuBHbIX, 9PO3MOHHBIX U MEXaHK-
YeCKUX NOBPEXOEHUNA.

HomxeH bbITb 0becnevyeH MUHMMAaNbHbBIA KOIMMULMEHT TPEHUS MEXY BHEWHUMW 0bonoYKamMu nonm-
MepHbIX TpY® n/unu opyruMmn aneMeHTaMy B cOCTaBe LunaHrokabens.

7.3.3.5 MapkupoBKka nonuMepHkIX Tpyo

Mo Bcel AnvHe NoNUMepHOW TpyObl Ha NOBEPXHOCTU BHelLHel obonoyku ¢ waroMm He bonee 1 M, Kak
MUHUMYM, He0BX0OUMO yKasbiBaTb CNeayLLy NHopMauuio:

a) HaMMeHoBaHWe Wy TOBapHbIWA 3HAK M3rOTOBUTENS;
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b) Homep napTuu;

C) HOMUHanNbHOE NPOXOAHOE ceveHue (guameTp);

d) pacuyeTHoe pabodee faBneHue;

€) HoMep (apTWKyn) anemMeHTa No Katanory M3aroToBUTEnNs;

f) nopeHTudukaTop Tpybbl B cocTaBe WwnaHrokabens, Hanpumep, « Tpyba 6».

7.3.3.6 3apenka KoHLOB

MaTtepuansl KOHCTPYKLMN MONMMEPHbLIX TPYO HE OOMKHbI BMWATH Ha TEPMETUMHHOCTb M COXPaHHOCTb
MydT W/MNK KOHLEBBLIX (DUTUHIOB NPW ANUTENBLHOM MCNONb30BaHUW. Bce npumeHsemble MaTepuansl JOMKHbI
BbITe NPUrOAHLIMK ANA ANWTENBHOW 3KCNNyaTauuMM B MOPCKOW Bode M COOTBETCTBOBATb TY WM3roTOBMTENS.
Ecnn dunTuHrm o6katbl MMM oNpeccoBaHbl Ha BHeELLHeln obonoyke NonvMMepHoi TpyObl, crnefyeT NOATBEPOUTD,
UTO MHUNETPUPYEMBIE U3 BHYTPEHHEro crnos hniouibl He U3MEHSAT CBOMCTB MaTepyMana BHellHeh o6onoy-
KW U HE NMPUBOOAT K HAPYLLUEHWIO TepMETUYHOCTH COEQUHEHUA KOHLIEBOTO (DUTUHrA.

MydhTbl, ncnonb3yemble ansi COEAUMHEHNA OBYX OTPE3KOB NonMMeEpHbIX Tpyb B cocTaBe wnaHrokabens,
LOMKHbI OblTe HEpa3beMHbIMKU 1 6e3 pe3bbbl. MydThl, UCNONb3yemble ANA COEAMHEHWST OTPE3KOB nonmMmMmep-
HbIX TpyD BHYTPW XXECTKOro CoeguHeHus LinaHrokabensa, fomkHbl BbiTe pe3bboBoro TMnNa w/unu UMeTb He-
pPa3beMHYH KOHCTPYKLUUWIO AMS UCKTHOYEHUA HeoDX0AMMOCTU NCMONb30BaHUA CNeLnanbsHoro MexaHW4YecKoro
COEeMHEHNS B TOYKE KOHTaKTa.

KpenneHve npomexkyTOYHOro COEAMHEHUS CneayeT BbIMOMHATbL C MCMONb30BaHWEM TEXHOMOrMM pagu-
anbHOro Unwu npogonsHoro obxatus. Kaxnoe obxatoe coeguHeHne nognexuT NpoBEpPKe C MCMNONb30BaHUEM
cneunanbHOro U3MepUTENbHOrO MHCTPYMEHTa ANA NOATBEPXKOEHUS NpaBMibHOCTH cOopKN.

Mpw pazpaboTke 1 cOOpPKE KOHCTPYKUUU KOHLEBOTO (hbUTUHra unu mydTel cnegyeT y4UThIBaTh BO3MOXK-
HOCTbL LLIENEBON KOPPO3UN.

KoHueBbie (PUTUHIM UMK My ThI B XXECTKOM COEAMHEHUW OOMMKHBI UMETh 3alLUTY OT BO3AENCTBUSA BOAbLI U
BbITb COBAMHEHBI C cMcTEMOR OX3, NMBo AoMmKHbI ObiTh N3rOTOBMEHBLI U3 KOPPO3MOHHO-CTOMKOIrO Matepuana.

Ecnu cywecTByeT puck OTBMHYMBaHWA KOHLEBOIO (OUTUHIA UK MydpThl B pe3ynbsTate BO3AENCTBUS KPYTH-
LLero MoMeHTa, Bubpauun 1 T. M., ToO HeobxoaMMOo NpedycMoTpeTs CPeAcTBO dhuKcaunmn pe3sboBoro coegnHeHus.

®UTUHIM cnefyeT W3roTaBNMBaTh C NPUMEHEHUEM MaTepuarnoB U3 KOPPO3UOHHO-CTOMKUX CNIMaBoB, 40-
NyCcKarLLMX BO34eNCTBUE BHYTpeHHero riovaa U MOPCKOW BOAHI.

7.3.4 3kcnnyaTauuoHHbIe NapaMmeTpbl

7.3.4.1 poeKTHOEe aaBneHue

B tabnuvue 6 npuBegeHbl 3HA4YEHUST OTHOLLEHWUS! 4aBMNEeHUs MPU UCMbITAHWW U Pa3pbiBHOTO BHYTPEHHETO
LaBrneHuss K pacdyeTHoMy paboyeMy gaBneHuWto AnsA nonMMepHbix Tpy6 (cm. [14]). Ona pacdeTHoro pabodero
OaBneHus W/unv pasmepoB BHYTPEHHEro AMamMeTpa NonMMepHbIX TpyO, NpeBbilaLLnX 3HAYEHUS, NMPUBELEH-
Hble B npunoxeHun C, 4oNycKaeTcsa NpMHUMAaTh MEHbLINE 3HAYEHWS OTHOLLEHUS ANS pa3pbIBHOTO BHYTPEHHE-
ro 4aBneHus, 3Ha4YeHWe KOTOpPOro AOMKHO COOTBETCTBOBATL 1Y M3roToBUTENA. [1ns Bonee BbICOKUX 3HAYEHWUN
paboyero gaeneHus HeobxoaumMo NPOBOAWTL BepudmKaLuio Takux Tpyb cormacHo 7.3.7.

Tatnuua 6— OTHOWEHWE JaBMNEHWSA UCMbITAHWMA WU Pa3pLIBHOMO OaBfeHus K pacyeTHOMY paboyeMy OaBneHuto

[aBneHune ncnbiTaHms
| = Pa3spbiBHOE faBneHue
B

Aﬁ
2,0 1.5 4,0

a MpUMeHSIOT NO 3aBepLIEHUM U3rOTOBNEHWS TPyBbl, Kak NPaBWIo, OOMH pas.
b cnonbayoT nocre oTrpysku oTAenbHLIX TPY6 1 nocne BKMoYeHUsa Tpyb B COCTaB LunaHrokabens.

7.3.4.2 JaBneHune cMATUA

MonvmepHas Tpyba B cbope, 3anonHeHHas XWAKOCTbIO, UCNONb3yeMon Npu yknagke wnaHrokabens,
unu paboyen X1OKoCTbH NPKY HyNeBoM W30bLITOMHOM BHYTPEHHEM AaBNeHUW, HaxoasLWwascs B M3CTHYTOM CO-
CTOSHWM C MUHUMAanbHLIM AONYCTUMBIM paguycom naruda, OMmKHa BelAepXKUBaTe MYMHUMAaNbHOE NPUNOXEeH-
Hoe BHellHee AaBneHue 6es cMaTuA.

MuHUManbHoEe 3Ha4YeHWe BHELUHEro AaBneHnsa OomkHO cocTaenAate 150 % pasHocTn Mexay rugpocTa-
TMYECKUM [aBMNEHNEM HA MakCUMarbHOW MPOEKTHOW rmy6buHe W ruapocTaTMHeckMM AaBMNEHWEM KUOKOCTH,
HaxogsLlencs BHyTpu WwnaHrokabens, npu ero yknagke Ha saTon rmybuHe.

Ecnu BHewHaa cpega w/unu pabodas XWAKOCTE OKa3blBAEeT CyLlecTBEHHOe BMWAHWE Ha uandveckue
CBOWCTBAa NOMMMepHOW TpyOkl, TO 3TO AOMKHO ObITh OTPaXXEHO B 3KCMNyaTaLuWoHHOW OOKYyMeHTaLuu.
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7.3.4.3 \ameHeHune OnuHbI

MonumepHas Tpyba gomkHa BbiTb CNpOeKTUPOBaHa TakuMm obpa3om, YTobbl M3MEeHEHMEe ee ANWHbI Nog
OeAcTBUEM aTMOCcepPHOro U pacyeTHoro paboyero JaBneHUs Haxoounock B AuMana3oHe oT MuHyc 1,5 % no
nnoc 2 %.

7.3.5 AHanu3 Npo4YHOCTU KOHCTPYKLUUU

AHarnm3 NpoYHOCTM KOHCTPYKLMM NOAMMEPHON TpyBbl HEO6X0AUMO BbINOMHATL C YHETOM aHHbBIX MO pe-
3ynbTaTam aHanusa NpoYHOCTW KOHCTPYKUMKW WwnaHrokabens, npoBoAUMOro B COOTBETCTBMM C pasgenom 6, ¢
Lenbto NoaTBEPKOEHWS MPUMEHNMOCTI KOHCTPYKLWUW NOrnMMepHoR TpyObl Npn Harpyskax, KoTopbiM oHa bygeT
noABepKeHa BO BpeMsl UCMbITaHWA U NpU aKcnnyaTauuu.

7.3.6 UrotoBneHue

7.3.6.1 DKCTpy3ust BHYTPEHHEro cnos

Mogady cbipbs B aKCTpyaep crnedyeT OCYyWecTBAATbL C UCNOMb30BaHWEM BaKyyMm-Hacoca M3 3akpbiTon
KOHTEHEePHOW CUCTEMBbI BO M3bexaHue 3arpsasHeHuns.

Bo Bpemsi akcTpy3un HeobXogMMOo NPOBOAWMTL HEMPEPLIBHOE M3MEepPEeHMe W 3anvch Credylowmnx TEXHO-
Norn4yecknx NnapameTpoB:

a) TeMnepartypbl LUNUHAPA 3KCTpYAepa/aKCTPY3UOHHON rONOBKY;

b) naBneHusi/TeMnepaTypkl pacnnaea;

C) CKOpPOCTW BpalLeHus LHeKa u/mnu notpebnsemoin MOWHOCT (3HEeprn);

d) ckopocTu OTBOAa MaTtepuana u3 skcTpygepa.

BHYTpeHHWIA cnoit, opMUpYEeMbI C UCNOSIb30BAHUEM TEXHOMOMMW 3KCTPY3WUW, OOSKEH ObiTh Henpe-
PbIBHbLIM, HE UMETh LWBOB U AedeKTOB Ha BbIAENEHHON KOHTPOINBHOW BHYTPEHHEeN noBepxHocTn. Heobxogumo
NPOBOOWTL HEMPEPLIBHOE M3MEPEHUEe HapYXHOro AuaMeTpa B [ByX TOYKAX, pacnonoxeHHbIx nog yrnom 90°
OTHOCUTENbHO ApYr Apyra, Y HernpepbiBHOE N3MepPEeHNe TOMNLWMHbBI CTEHKWU B YeThIpeX TOYKax, pacnonoXeHHbIX
no oKpy¥HocTK ¢ warom 90°, a Takke BECTWM HENPEPLIBHYI 3annch pesynsTaTtosB uamepeHui. MismepeHns Ton-
LWKWHBLI CTEHKW, Kak U 3MepeHua guameTtpa, crnegyeTt nNpoBoguTh ¢ uKcaunen NnonoxeHnsa Todek 3amepa no
ATNMHE M3roTaBnNMBaEMOW NONUMEPHON TPYDbI.

OKCTPY3MOHHYH rONOBKY CrneayeT NofBeprate MHOTOKPaTHOMY BM3yanbHOMY OCMOTPY B MpoLEecce 3KC-
Tpy3aun. Heobxogumo BecTu HenpepblBHOE HabnogeHe 3a 06pa3oBaHUEM OTIOXEHUIA, KOTOPbIE MOTYT Ha-
pacTatbe Ha ocHacTKke aKkcTpydepa. Ecnu Takme oTrnoxeHWs okasblBaloT BO3AEWCTBME UMW BbIHOCATCS Ha Mno-
BEPXHOCTb (BHYTPEHHIOW UMW HAPYXHYI0) BHYTPEHHEro crnosi, Heo6XxoauMO BLIMOMHUTL aHanu3 NocneacTBUR
3TUX BO3AEWCTBUIA. BHyTpeHHMIA crow Heobxoanumo oTOpakoBbIBaTL MPW HANMWYUKM OTKITOHEHWIA OT TY M3roTo-
BUTENS.

B npolecce akcTpy3un HeobxXxoaAMMO NPOBOAWTL BM3yanbHbIA OCMOTP BHYTPEHHEro crnosi cornacHo TY
M3rOTOBUTENSA C LENb 0BHapyxeHUsa BUANMBIX OeEKTOR, TAKMX KaK M3MEHEHMWe LBeTa, Ny3bIpU UMK BKpa-
NNeHusl, Npy 3TOM J0MKeH ObITe obecneyeH KpPyroBoW BuayarbHbiA 0630p BHYTpeHHero cnos. JonycTumblii
YPOBEHb AMS NPUEMKM W YPOBEHb OTOPaKOBKKM ANs YKasaHHbIX Aed)eKTOB JOIbKeH ObiTh YKasaH B TY M3roTo-
BUTENS.

Mocne 3aBeplUeHns 3KCTPY3MK AOoMmKHa DbiTb BhIMOMHEHA repMeTu3aLnms Kpaes Ans npeaoTBpalleHns
nonagaHus 3arpsasHeHuin. BHyTpeHHWe Croun 0o HanoXeHUsa Ha HUX apMUPYHOLLEro cnosa criegyeT XpaHuTh B
CYXOM MOMELLEHUN C PETYNUPYEMBIM KITMMATOM, U OHW OOIKHbI ObITh 3alMLLIEHBI OT NPAMOro BO3OENCTBUS
COINMHEYHOro cBeTa, NonagaHusa Nbiv U ApYrMx BO3MOXKHbIX 3arpasHaoLW X BELWEeCTB, a TakKe oT ynsTpadumo-
NEeTOBOro MU3ny4eHus (ecnm BHYTPEHHWE CITOW HEYCTOMYMBbI K BO3AENCTBUIO YNETPAUONIETOBOIO U3ITyYeHus ).

Ecnv nmpumeHsIloT ckpennsaowmid Kapkac, cnegyet obecnedynTb yganeHue ¢ Hero npovu3BOACTBEHHON
cma3skn. KpoMe Toro, Heobxo4MmMo KOHTPONUPOBaTh BhINONHeHWe TpeboBaHMiA B OTHOLLEHUW NPogUNa 1 Kade-
CTBa CBapHOro LWBa MNpw BbINONMHEHWUW CBAPKU ANA NONyYeHUs 3a0aHHOW ONWHBI U3Oenus.

7.3.6.2 HaHeceHne apmMmupytowero cnos

ApMUpyOLLaa HATKA OOMKHA BbiTh 3alUWLLEHa NPU XPaHEHWW OT NbINW U Pa3pyLUeHWUst Noa OEACTBUEM
ynbTpadMoneToBoro nanyyeHmns. BoOWHbI ¢ HUTBIO, MOABEpPTrLUMEcs BO3AEWCTBUIO BRarv u/unm temnepaTypHo-
MY BO3OEWCTBWIO, 4O Havana UcnonbL3oBaHnsa OOIMKHbI ObITe MpUMBEAEHbI B HAANeXallee COCTOSIHUE COrnacHo
pekomMeHOaunamMm rnocTaBLMKa maTepuana.

VMcnbiTaHWMa NMHEeNHOM NNOTHOCTM M MPOYHOCTM HA pPa3pbiB cneayeT BhINOMNHATL Ha 06pa3uax u3 Kaxaon
napTuy apMUPYOLLKX HUTER Ana NoaTBEP¥OeHus Tpebyembix CBOACTB MaTepuana.

ApMUpyOLLEA HUTL OOMKHa BbITb pABHOMEPHO HAaMOTaHa Ha 0BMOTOMHLIE KATYLUKW, NpyU 3TOM Heobxo-
OUMO MUHUMW3NPOBAaTb BOPCUCTOCTE M UCKMIOYUTL NonagaHne ¢ yrnakoBKW rpA3un, Macna unu gpyrux nocro-
POHHMX BelecTB. HaTskeHne KaXgow HUTKM HeobXo4MMOo ycTaHaBNMBaTh B Npedenax 3a4aHHoro Jonycka Ha
HaTsKeHue. MoCTOpOHHKE BOMOKHA WM BOPC CrieayeT perynspHo cyHMwaTe ¢ 0OMOTOYHOW KaTYLLUKW.
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KoHTponb HaTSXeHWUs, NPUKNaAbLIBAEMOrO K apMUPYIOLLEA HUTW B NMPOLECcCe M3roTOBMNEHUSA NONMMEPHON
TpyGbl, cnefyeT NPOBOAWTL ANA KaXOOW KaTyLIKWM B Hayane Kaxaoro npoM3BOACTBEHHOrO Lukna, a ganee
cornacHo TY W3roTOBUTENS, B KOTOPbIX OOIMKHEI ObiTh YCTAHOBMNEHbI MPOMEXYTKU BPEMEHU, Yepe3 KoTopble
BbIMOMHSOT KOHTPOMNb KaTyLUekK.

Heobxogumo yuuTbiBaTh BIUAHWE HATSXKEHWS NpyU OOMOTKe UM pe3ynbTUPYHLWMX KacaTernbHbIX CUM Ha
HEW3MEHHOCTb BHYTPEHHEro AMamMeTpa.

Mpn hopMUPOBaHUKM apMUPYIOLWErO CrOs AONYCKAKTCs CPOCTKM HUTU MpKW YCNoBMu obecneveHus Tpe-
BoBaHMIn K XapakTepuctukam nonumepHol Tpybbl ¥ BbINOMHEHWMSA CPaLLMBAHUA C NMPUMEHEHWEM KBanudu-
LMPOBAHHOM TeXHOMNOrMKM cornacHo TY uarotoBuTens. CpocTKM HUTEW OOMKHbI OblTh pa3HeceHbl No AanvMHe B
KaXX[0W ONMeTKe U Mexay onneTkamu TakuMm o0pasoM, 4Tobbl ABa CPOCTKa He COBNaganu no pacrnonoXeHut.

JonycTumoe paccTosiHue Mexgy CPocTKamMu, M3MepeHHOe Mo OCW MoNMMepHoW TpyObl, HeobxoouMo
yKa3biBaTbh B TY M3roToBUTENA.

B npouecce HaHeceHWs apMUPYOLLEro cnosa crnegyet NpoBOAWMTbL OCMOTP OMNIEeTaemMoro BHYTPEHHEro
Cnos Ana NoATBEPXAEHUS OTCYTCTBMUA BUOUMbIX AeheKTOB.

Mo 3aBeplUeHUN HaHeceHUa apMupyroLlero cnost 6apabaH ¢ TpyGoi HeobxoOMMO YKPLITE AN 3aLUThI
apMUpPYIOLLETo CIOS OT HAXOAALLMXCA B BO3YyXE 3arpsa3HsAOLLIMX BELECTB U BO3AeNCTBUA yNnsTpadMoneToBoro
nanyJyeHus. B nepuog oxuaaHus 3aBeplUeHWUS U3rOTOBMEHWUS NMONMUMMEPHON TpyBObl apMUpPOBaHHbLIA BHYTPEH-
HWIA CMO cnefyeTt XpPaHWTb B CYXOM MOMELWLEHWN C PEryrinpyeMbliM KNMMatom KU ObiTh 3alMLLeH 0T NpsiMoro
BO34ENCTBMSA CONTHEYHOrO CBETA, MbINM W APYrMX BO3MOXHbLIX 3arpAa3HALLMX BELeCcTB, a Takke ynerpaduo-
NEeTOBOro U3ny4YeHus.

Mcnonb3yeMble ONa XpaHeHWs 3aroTOBOK Tpybbl HapabaHb!l JOMKHbBI UMETh TMafKyl NMOBEPXHOCTb BO
n3bexaHne NoBpeXOeHUs HATEN apMUPYHOLLLETO CMNOS.

7.3.6.3 3KcTpy3us BHeLLHeNn 06onoYku

Mpouecc aKCTPY3MM BHELWHEW 060nMoYKkn NoNMMepPHOR TpyObl AOMKEH YAOBNETBOPATEL TEM XK€ TeXHOMo-
MMYECKUM TpeboBaHMAMK, YTO W MPOLECC IKCTPY3UN BHYTPEHHErD CNos 3a MCKMYeHnem TpeboBaHui K 3a-
Mepam C 3anuUchbio UX Pe3ynbLTaToB B OTHOLLEHWU BaKyyMHOMO OXNaxaakLero pesepsyapa v TOMWUHbI CTEHKHN,
KOTOpble B JAHHOM CNy4yae HeNpUMeHUMbI.

ApMUPOBaHHLIN BHYTPEHHWIA CMOW NONUMEpPHORN Tpybbl OMKEH OCTABATLCA CYXMM A0 Havyana onepauuu
W BO BpeMs NPOXoXAeHus Yyepes akcTpyaep. HeobxoauMMo NCKNIOYATE BbITATMBAHWE apMUPOBaHHOTO BHYTPEH-
HEero crnos 1 NOBPEeXAEHWA apMUPYIOLLEro Crnosi BO BpeMsl HaHECEHWUS BHELLHeR 06onoYKku.

B npouecce aKcTpy3auu BHeLHern 060MoykM HeobXxoaMMo MPOBOAWTL BU3yanbHbIA ocMOTP Tpy6bl Ans
NoATBEPKOEHUS PABHOMEPHOCTU U HENPEPLIBHOCTU NOKPLITUA KU OTCYTCTBUA NMOCTOPOHHWUX Martepuanos rnoj
obonoukon. [lonyckaeTcsi NpOBeeHUE PEMOHTA BHELUHEN 0B0MoYkn. PEMOHT cnefyeT BbIMOMHATL COrMacHo
TY mn3rotoBuTEnA.

Ecnu nonumepHas Tpyba npegHasHadeHa Ans UCNOMNb30BAHUS C XXWAKOCTSMMU, ANS KOTOPLIX BO3MOXHA
WHMIBTPaUWS Yepes BHYTPEHHWUIA crioi TpyObl (HanpuMep, MeTaHona), TO BHeLWHsAs obonoyka gomkHa obe-
crne4YmBaTb BO3MOXHOCTb BEHTUIALMKM NPOCTPaHCTBa MeXQy BHYTPEHHUM CMoeM 1 BHellHei 00onovkon Ans
WMCKMNIOYEHNA NoBbIlLIeHnsa gasneHns. HeobxogMmocTs obecneyeHna BeHTUNAUNK A0MKHA ObITh NOATBEPXKAE-
Ha, a cnocob opraHM3aunn BEHTUNALUKM OOMKEH COOTBETCTBOBATL Y U3rOTOBUTENS.

7.3.7 KOHTpOnbHbIEe U NPUEMOYHbIE UCTILITAHUA

7.3.7.1 OOWMe nonoxeHus

WMcnbiTaHua, ykasaHHble B 7.3.7.2—7.3.7.13, cnefyeT NpoBOAWUThL C LEnNb KOHTPONA KayecTBa nonmMmep-
HbIX TPYD ¥ NOATBEPXOEHWS BO3MOXHOCTM X UCMOMb30BaHMSA MO HasHa4veHWo. Kputepumn NpuHATIA pelueHus
no pesynbratam NPUeMOYHbBIX UCNbITAHUA OOMKHbI ObITh YCTAHOBMEHb! B TY W3rOTOBMTENS WM COrMacoBaHbl C
3aKas4yMKoM.

Ecnu koHCTpykUuMs nonumMepHoW Tpybbl NpegHaszHadveHa ons NnpUMeHeHus B yCroBuAX, Nnpeanonarar-
LWMX COEQVHEHKUE NMONUMEpPHLIX TPYD € noMoLbio MydThl, TO ANS UCNbITAHWA, yKa3aHHbIX B 7.3.7.5—7.3.7.7,
Kak MUHMMYM OfVH obpaseLl Jo/MKeH coaepaTb KOHCTPYKUMI0 MydThl, W3rOoTOBNEHHYD U3 maTtepuana, npu-
MEHSIEMOrO B YCMOBMAX 3kcnnyaTaumni. Ecnm Ha KOHUEeBbIX (PUTUHrax WwnaHrokabens npumeHsaT MydTy He-
pasbeMHOW KOHCTPYKUKMKW C UCNONb30BAHWUEM TOW e KOHCTPYKLMWK NMPOMENKYTOYHOIO COEAUHEHWUST U TOro Xe
MeToa KpenneHus k nonuMepHon Tpybe, To Ana NpoBepkU NPUMEHUMMOCTU MYyDThI ONs YCMNOBUIA 3KCNnya-
Tauum TpebyeTca NpoOBECTH TOMbLKO UCNLITAHWE HA BHYTPEHHEE paspyllalllee AaBneHue cornacHo 7.3.7.6.
Ecnn npegnonaraetca ucnonb3oBaHue MydT ¢ pe3bboBbIM COEAUHEHWEM, TO HEOBXOOUMO BBIMOMHWUTL MpPO-
rpaMMy UCMNbITaHWiA cornacHo 7.3.7.11.

Mpwn HanuM4yuK NOATBEPXKAEHUA NPUMEHEHUs MaTepuana, obnagatwuwero bonbLen NPoYHOCTBIO, YeM Ma-
Tepuan, UCNoMb30BaHHLIN B paHee cepTUMULIMPOBAHHON KOHCTPYKLUK, NPOBEAEHUE MMMYIIbCHBIX UCMbITAHUNA
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He siBnaeTca obasatenbHbIM. [pUeMoYHbIe UCNbITAHWA CNeayeT OrpaHNYMBaTh UCMbITAHUAMMW HA repMeTuY-
HOCTb U Ha pa3spbIB N04 AeWCTBMEeM BHYTPEHHEro AaBneHuns, Kak ykasaHo B 7.3.7.5, 7.3.7.6.

Mpwu oTcyTcTBUKM TPEBOBAHUIA K KOHCTPYKLMWU KOHUEBOrO (PUTUHIa NpU NPOBEAEHWNM UCMBITAHUA BO3MOXK-
HO MpUMeHeHne pUTNHra cobBCTBEHHOM KOHCTPYKLUMM U3 YINEePOAUCTOM CTanu Npu yCNoBUK, YTO ero TeXHWUYe-
CKME XapaKTepUCTMKK HE CHMXaKT TpeboBaHUA K TEXHUYECKUM XapakTepucTUKaM NonvuMepHo Tpybbl.

7.3.7.2 VicnbiTaTenbHas »XWOKOCTb

B kadecTBe McnbITaTeENbHOW XWOKOCTW CNefyeT MUCMoNb30BaTb CTaHOAPTHYHO XUOKOCTb WM3rOTOBWUTENS
A5 TUNOBbLIX UCMbITAHWA, yKaszaHHyto B TY mnarotoBuTens. CBegeHusi 0 KUOKOCTW, NCNOMb3YeMON Ans KaxKao-
ro U3 UCMbITaHWUIA, OOMKHbLI ObITh BKITOYEHBI B NPOTOKON UCMBITAHUA. ECnin He oroBopeHo NHoe, BCe M3MepeHus
OaBneHvs cnegyeT NpoOBOAUTL HA BXOAHOM OTBEPCTUM NONUMEpPHON TpyOhbl.

7.3.7.3 BusyanbHblid 1 U3MepUTEnbHbIN KOHTPOMb

C Kagoro KoHua W3roTOBMEHHOW NonMMepHon TpyObl cneayeT B3siTb NO O4HOMY penpe3eHTaTuBHOMY
obpasuy, He nogeeprHyTomMy ctapeHuio. MuHuManeHas gnuHa obpasua gomkHa coctaensats 150 mm. B npo-
Llecce KOHTPONs reoMeTpMYecKnx pasmMepoB HeobxooMMo NpPoBOAUTE BU3YalibHbI OCMOTP MNONMUMEPHOW TPY-
Obl, KOTOpasa He OOMKHA UMETb NOBPEXAEHUA, HEPOBHOCTEN U BUOUMBIX OTKMOHEHMA HWU B OOHOM 3reMeHTe
KOHCTpyKuuK. [na kaxpgoro obpasua crnefyeT NPOBOAUTL U3MEpeHus cnefyrLlnMx napameTpoB B COOTBET-
CTBMM C NpoLefypamMu U3roToBUTENS:

- BHYTPEHHWUI OuameTp;

- OMaMeTp No apMWPOBAHHOMY CIOH;

- HapyXHbIA oUaMeTp;

- KOHUEHTPUYHOCTb NONUMEepHON Tpybhbl;

- TOMNLUWHA CTEHKU BHYTPEHHETO Cros.

TY “3roToBMTENA AOMKHBI BKNOYaTL pa3Mephbl MonvMMepHon TpyObl ¢ YETKUM yKazaHUeM BEeNUYKH 1 Mpo-
M3BOLCTBEHHbIX AOMYCKOB ANSA BCEX BhilleyKa3aHHbIX NapaMeTpoB. BennunHel 1 gonycku He JOMKHbI NPEBbI-
WaTb 3Ha4YeHUN, yKasaHHbIX B 7.3.2.

7.3.7.4 KoHTpoOnb N3aMeHeHUa ANWHbI NPW 3a4aHHOM UCMbITaTENbHOM JaBrneHun

C kax[oro KoHLUa oTpesKa W3roToBINEeHHOW NonuMepHor Tpybbl cneayeT B3ATL N0 OQHOMY penpeseHTa-
TUBHOMY 0Dpasuy, He NoABeprHyToMy cTapeHuto. [invHa obpasua, namepeHHasa Mexay KOHLEBbIMU PUTUH-
ramMu nonvMepHol TpyOkl, AomkHa cocTarnATe He MeHee 400 Mm. MamepeHns HeobxoaUMMO NPOBOAUTL AMNs
kaxgoro obpasua cornacHo METOLONOMMU U3MEPEHUA ANUHBI NPU TMAPaBIUHEeCKOM UCNbITaHuKU Tpy6, NprBe-
geHHon B FOCT P MCO 1402, npv gaBneHyu, paBHoM pacHeTHOMY pabodyemy faBReHuWHo.

[Mony4eHHble 3Ha4YeHUs] U3MEeHEeHUs OMWHBI NPU 3aJaHHOM WUCMbITAaTENbHOM AAaBNEHUW OOMKHbI HaXo-
OWTLCS B AManasoHe, ykazaHHoM B 7.3.4.3.

7.3.7.5 MicnbiTaHusa Ha repMeTMYHOCTb

C kax[Joro KoHUa U3roTOBNEHHOW NONUMEpPHON TpyObl criefyeT B3siTk NO OQHOMY PEnpe3eHTaTUBHOMY
obpasLy, He NoABEepPrHyToMy cTapeHuto. Ha KoHUbl Kaxgoro obpasua HeobXoAMMO YCTaHOBUTL KOHUEBLIE dn-
TUHIM 3a0aHHON KOHCTPYKUMK. [InnHa obpasya, MaMepeHHas Mexay YCTaHOBMEHHBIMW Ha KOHLaX (huTuHramu,
OOMKHa cocTaBnATk He MeHee 400 mM. McnbiTaHna Heobxoaumo NpoBoaWTL ANA Kaxaoro obpasiua cornacHo
MeToaMKe NMPOBeAEHNSA UCMbITAHMIA HA repMEeTUYHOCTL, NpuBeaeHHon B FOCT P MCO 1402. Bo Bpems npoBe-
OEHUS UCMBITAHWUIA U N0 UX 3aBEPLUEHUN HE OOIMKHO HabrogaTbCa HUKaKUX NPU3HaKoB BOZHUKHOBEHUS YTEYEK.

7.3.7.6 VicnblTaHua Ha BHYTpPeHHee pa3pblBHOE AaBneHue

C Kawaoro KoHLa WM3roTOBMEHHOW nonumepHor TpyObl criedyeT B3ATb MO OAHOMY penpe3eHTaTUBHO-
My obpasuy, He NoaBeprHyToMy cTapeHuto. Ha KoHubl Kaxgoro obpasua HeoOxogumo yCTaHOBWTbL KOHLEBLIe
(OUTWHI 3aaHHOW KOHCTpyKuuU. Heobxogumo nogrotoBuTh elle ABa obpasla ¢ HanuyMem B KaXKgoM Mo
MEHbLUEN MEepe OAHOro cpaljuBaHWs apMUPYHOLLErO CINOS, BLIMOMHEHHOro cornacHo TY warotoButens. Ha
JaHHble obpasubl gomkHa BbiTb HAHECEHA YeTKas MapKUPOBKA, yKa3biBalLLasA NOMOXEHWE KaXOoro mecrta
cpawumeaHua. [InuHa obpasua, n3amepeHHasi Mexay KOHUEBLIMU (OUTUHraMu Tpybbl, JOMKHA COCTABNATh He
mMeHee 400 mM. JOmKHbI OblTb NPOBEAeHbl UCNLITAaHUA Kaxaoro obpasua ¢ npMMeHeHnemM MeTodoB nNposene-
HWS UCMbITAHWIA Ha BHYTPEeHHee paspbiBHOe AasneHwe cornacHo fOCT P MCO 1402 npw Temnepartype, co-
OTBETCTBYIOLLEN CTaHAapTHbIM YCNOBUAM NpoBefeHnsa nabopaTtopHeix ucneitaHuin. Heobxogumo npoBoouth
3anuchb pe3ynkTaToBR UCNbITAaHWIA Ans oBpasuoe co cpawmBaHuem 1 obpasyos 6e3 cpalmBaHus. BHyTpeHHee
pa3pbiBHOE AABNEHWE OOIMKHO UMEThL 3HAUYEHNE HE MEHee yKa3aHHoro B 7.3.4.1.

VcnbiTaHua Ha BHYTpeHHee pa3pbiBHOE AaBIEHWE UCMNBITAHWUSA MOTyT BbiTh 06beANHEHBI C UCMBITAHUAMM
Ha M3MEeHeHWe OIMHBI, ONUCaHHbIMK B 7.3.7.4, nocne npoBefeHWUs M3aMepeHuni.
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7.3.7.7 UMnynbCHbIE UCMbITAHUA

C Kagoro KOHLa W3roTOBMEHHON nonumepHol Tpy6el crieqyeT B3siTh NO ABa penpe3eHTaTUBHbIX 06-
pasua, He NoABEeprHyThiX cTapeHuto (Bcero YeTblipe obpasua). Heobxoammo nogrotoBuTh elle Asa obpasua c
HanvyneMm B KaXA0M KaKk MUHUMYM OLHOTO CpallMBaHWa apMUPYHOLLETrO CMOs, BbIMOMTHEHHOMO cornacHo TY uns-
rotoeuTens. MecTta cpaluvBaHWs OOMKHBI HAXOOUTHCH YCNOBHO B LEHTPE UCNbITaTenbHoro obpasua u ux no-
JNIOXKEeHWEe JOMKHO ObiTh 4eTko 0603Ha4YeHo. Ha KoHubl Kaxaoro obpasua Heobxoanmo yCTaHOBMTL KOHUEBLIE
duTrHMM. KpenneHne KoHUEeBbIX UTUMHIOB K KaxKgoMy obpasuy cregyet npoBoauTb MO TORW e npoueaype,
KOTOPYK MCMOMb3yT AMs KpenneHus UTUHIOB, MPUMEHSIEMbIX NpU 3kcnnyaTtauun. Kak MUMHUMYM 4YeTbipe
KOHLEBbIX (PUTUHFA AOMKHbI BblTh TON Ke KOHCTPYKUUN U UMETb Takoe e MaTtepuanibHOe UCMOMHeHWe, Kak y
KOHLEBbLIX (DUTUHIOB, MPUMEHAEMbIX ANs aKcnnyaTaumni. PacyeT anuHel obpasya crnefyet NpoBoAWTb Cornac-
Ho [OCT ISO 6803—2013 (pucyHok 1).

0o Hayana MMMynbCHBIX UCMLITAHWA HEobXoQUMO MNPOBECTW UCMLITAHWSA Mo AaBleHWeM cornac-
Ho FOCT P MCO 1402. ImnynbcHble UCMBITAHUA cnefyeT NPOBOAUTL B COOTBETCTBMM C METOAOMNOrMen no
FOCT ISO 6803 npu NOHWKEHHON TeMMnepaType UCNLITATENBHON XUOKOCTH, cocTaensawwen (55 + 3) °C. Ho
Hayana nNpoBefeHUs NCNbITaHUN HeobxoaMMO NONyYUTL NOATBEPXAEHWUE, YTO UCMLITATENBHANA XUAKOCTE CO-
BMECTMMA C BHYTPEHHUM CITOEM NMonumMepHon Tpybbl. [laBneHune npu UCNbiTaHUAX OMKHO cocTaenaTe 1,33 ot
pacyeTHoro pabodero gaBneHus, a nonumepHasa Tpyba JormkHa BelAepXUBaTE No MeHblen mepe 200 000 yu-
KroB 6e3 kakux-nnbo NpM3HaKoB yTeueK NN paspyLLeHUs.

Ecnu BHYTpeHHWIA AnameTp nonumMepHon Tpyobl bonee 25,4 MM, unu paboyee AaBneHne NPeBLILWAET 3Ha-
4yeHus, ykazaHHele B Tabnuue C.1 (npunoxexue C), unu B cnydae, ecnu BHYTPEHHUIA CNOM NONMMEpPHLIX Tpy6
WMEET KapKac AN BOCTPUSTUSA HAPYXKHOMO MMAPOCTAaTUYECKOTO AABNEHNUS, A0MYCKAEeTCA YCTaHaBNMBATL ansTep-
HaTVBHbIE BAPUAHTLI MPOBEOEHUSA UCMBITAHWIA B COOTBETCTBUW C TY M3rotoBuUTensl. BapnaHTsl UcnbiTaHWin MoryT
OTANYATLCS KPUBBLIMW AABINEHWS, YACTIOM LUKIMOB, KPUTEPUAMM YCNELLIHOMO NMPOXOXAEHUA UCTbITAHWUA.

7.3.7.8 WcnbiTaHua Ha u3rnb npu NOHUXKEHHLIX TEMMepaTypax

C KOHLa U3roTOBNEHHOW NONMMEpPHOW TpyObl cneayeT B3siTh OAWH pPenpe3eHTaTuBHbLIN obpa3sel, He noa-
BEPrHyThIA cTapeHuto. [nuHa obpasua, u3aMepeHHass Mexzy KOHLEBbIMA (DUTUHraMu NONMMEepHON Tpybbl,
OOIMKHa cocTaBnATh He MeHee 400 mMm. MicnbiTaHns HeobxoaUMOo NPOBOOMTL B COOTBETCTBUMN C METOLONOTMEN
NpoOBeAEHWS UCMBITAHUIA Ha U3rMb nNpu HU3KMX Temnepartypax cornacHo MOCT ISO 10619-2—2020 (meToa B)
C YCTaHOBNEHWeM MUHUMATbLHOW TeMNepaTypbl MPW UCMbITaHUAX, paBHoW MuHycC (40 + 2) °C. UcnbiTanusa cyu-
TalT yCrneLHbIMK NPU OTCYTCTBUM Ha oDpasLie Npu3HaKoB yTedek, gedopmauun nnm odpasoBaHus TPELLMH.

7.3.7.9 WcnbiTaHua Ha cMATHE

Ob6paszew nonumepHon TpyDbl, ¥ KOTOPOro ANKWHA MEXAY KOHUEBbIMUW (PUTUHIaMK COCTaBNsAeT He MeHee
500 MM, He0DXOAMMO YCTaHOBUTL B pe3epByap BbICOKOrO AaBMEHUS W U3OTHYTb C MMHMMAarbHBIM paguycom
narnba. MonumepHyto TpyBy cnegyeT 3anofHATE BOOOM A0 TEX NOp, NOKa BOAA He JOCTUTHET DIOPETKM Ha KOH-
Le nonumepHoi TpyObl. PesepByap Heobxo4MMo 3anonHWTL BOAOK, a AaBfieHWe NocTeNeHHo YBeNMinBaTb CO
CKOPOCTbIO, yKa3aHHoW B TY narotosuTens.

Mo Mepe NOBLIWEHUSA AaBleHuss yBenuumMBaeTcs 00beMm KNAKOCTW, BbiTeCHsieMoi B DiopeTky. Ha Ha-
YyaneHOM aTane yeBenvyeHve obbema XuAKocTu B OropeTke OygeT mMpoucxodwuTb C Maror, HO pPasnUYMMOHN
ckopocTbho. C onpegeneHHoOro MOMeHTa nponsongeT ObicTpoe yBennyeHne obbema. [laBneHune, npu KOTOPOM
npousoLuno beicTpoe yBenuveHue obbema, byger SBNATLCA AaBNeHWEM paspyLUleHns NonuMepHon TpyObl.

[aBneHune, Npy KOTOPOM NPOUCXCAWNT paspyLUeHne NonuMepHor Tpybbl, 4OMKHO NpeBbILaTh 3Ha4YeHve,
ycTaHoBneHHoe B 7.3.4.2.

7.3.7.10 UcnblTaHna Ha 06beMHoe pacluupeHmne

WcnbiTaHua Ha o6bemHoe pacluMpeHue crnegyeT NPOBOAUTE B COOTBETCTBUN C NMpoLUedypoi, CNMCaHHoN
B npunoxeHun D, Ha ogHOM penpe3eHTaTMBHOM o0paslie nonumepHon Tpybel, He MOABEPTHYTOM CTapEeHMIO.
Pesynbrathl aTMX NCMbITaHUI HEOBXOAMMO MCNOMbL30BaTh AN MONyYeHWs NpeacTaBNeHns 0 XapakTepucTukax
KOHCTPYKLMIW NOMMMEpPHOWN TpyObl, NPy 3TOM KPUTEPUW NMPOXOXKOEHUS UMW HEMPOXOXKOEHUSA UCMBITAHWIA OTCYT-
CTBYHOT.

MpumevyaHme — KamepeHHoe oGbeMHoe paclunpeHne obpas3la HanpAMyH He KOpPEenupyeT ¢ pacluMpeHeEM
NonMMepHO TPYBbl B MPONOXEHHOM LuNaHrokabene. Takue hakTopbl, Kak NOTepu Ha TPeHKUe B ANMHHBIX rMAPaBIMYECcKUX
TNMHUSIX, BIUSHWE PacMONOXeHHbIX PAAOM NONMMMEpPHLIX TpyD, ruagpocTaTUyecknidi Hamop, o6YCNoBNeHHbI BEPTUKAIBHO
YCTaHOBMNEHHLIMW CEKLUUAMM LUNaHroKabens, rMapocTaTuMeckoe AaBneHne Ha MOPCKOM OHe W T. 4., MOTYT NPUBECTU K pac-
XOMIAEHUIO PE3yETaToB.

7.3.7.11 VicnbiTaHWs ¢ NOBOPOTOM KOHLEBOro (hUTUHra
[Ba penpe3eHTaTnBHbLIX 06pa3Lua nonMMepHon Tpy6bl, He NOABEPTHYTHIX CTAPEHWIO, C ANWHOW HEe MeHee
600 MM OOMKHBLI UMETb Ha OQHOM KOHLLE NMOBOPOTHbIE MUTUHIW C BHYTPEHHEN pe3bbon.
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3apgenka aApyrux KOHLOB A0MmKHa ObiTh BLIMOMNHEHA C UCMONMb30BaHMeM NMuboro NoaxoaALLEero KOHLEBOro
uUTUHra, KOTOpPbIA He ByaeT okasbiBaTb BNUAHWE Ha pe3ynbTaTt ucnoitaHuid. CoeguHeHne ¢ BHYTPEHHEN pesb-
©oln cnefyeT BbIMOMHATL C UCMONML30BAaHWEM NMEPEeXoAHUKA C HApYXHOW pe3b0b0i, U3roTOBNEHHOMO U3 Takoro
e MaTtepuana. MoMeHT 3aTsXKku pe3bboBOro coegMHeHUs yCTaHaBMWBAKOT B COOTBETCTBMM C pPeKOMeHOa-
uven narotoeutena. OQuH KOHeL NoAcOedWHAEMOWM KOHCTPYKLMM OOIMKEH ObiTh 3aKpenneH, a ApYyroi KoHeLl
nepen TeM, kak oH BygeT 3akpenneH, 4orKeH ObiTb NOBEPHYT MO MeHblueln mepe Ha 90°. HanpasneHue noBo-
poTa OOMMKHO cOoBNaaTth C HanpaBleHWeM, B KOTOPOM HaAMeXWT OTKPY4YMBaTh MNOACOEAMHEHHbIE (DUTHUHIW B
LEeHTPe NCNbITATENBHOW KOHCTPYKLMN.

Linknuyueckne Harpysku gaBneHus B UHTepBarne oT Hynsa o 1,5 ot pacyeTHoro paboyero faBneHus cne-
AyeT npuknagsiBaTe nocnegoeartensHo 10 pas ¢ yactotor meHee 1,5 yukna B MUHYTY. Bpema noBbileHNs 1
CHUXEeHWs OaBMeHUs Npy UCNbITAaHWAX OOMKHO COCTaenAaATb No MeHblwen mepe 10 c. MNo 3aeepwenun 10 um-
KINoB HeobXo4MMO yoepKMBaTh HEM3MEHHYIO BENWYMHY OABMNEHUs, paBHyto 1,5 oT pacyeTHoro pabodero aas-
neHus, No meHblwien mepe B TedeHve 10 muH. OBpasew cnefyeT OCMOTPETh C LENbK BbISBMEHUS NPU3HAKOB
yTeqKkn U AeopMUpoBaHmns. VICNbITaHWs cHMTAT yCnelHbIMU NPY OTCYTCTBUM YKa3aHHbIX MPU3HAKOB.

7.3.7.12 lNpoBepka Ha COBMECTUMOCTb

7.3.7.12.1 OBwmMe nonoxeHus

[MpoBepKy NpoBOOAT ANS MOATBEPXKOEHUS COBMECTMMOCTU pabouMx KWOKOCTEN C MatepuanamMu KOH-
CTPYKUMKM nonumepHon TpyObl.

Ecnn narotoButenb He MOXET NpefcTaBuTh NOATBEPXKAAOLIME OOKYMEHTHI O MPOBOAUMbBIX paHee npo-
BEpKax Ha COBMECTUMOCTb B OTHOLUEHWW aHanOrM4YHblX BApPWUaHTOB COYETaHWA XMOKOCTEW W maTepuanos,
TpebyeTca NpoBeCTU NPOBEPKY AN KAXAOro U3 npeanonaraeMeix codeTaHui XKUOKocTeln U MaTepyanos Tpy-
Obl. BapuaHTbl codeTaHUM XUOKOCTEN U MaTepuanoB U NopsOoK NpoBedeHUsa NPOBEPKU A0MKHbI ObITe Npu-
BegeHsbl B TY narotoButens.

[na onpegeneHns 3Ha4YNTENbHOW HECOBMECTMMOCTW MaTepwuarna, U3 KOTOpOro W3roToBMEeHbl BHYTPEH-
HWW CNoW U HapyXHasi obonoyka nonuMepHol TPYDbI, U )KMOKOCTU MOTYT OblTh NMPOBEAEHbI UCMbITAHWUA MOrpy-
KEHMEM, MPU KOTOPbIX UCNONb3yoT 06pasLbl ANA UCTIBITAHWIA B hOPME NNAacTUHOK U NOMNaToK.

3Ty npouenypy cnegyeT UCNoONb30BaTk AN NpeaBapUTENbLHON OLEHKM COBMECTUMOCTU Hapy»KHON 0bo-
NOYKW NONUMEPHORN TpyDBLl, HO ANS BHYTPEHHEro Cnos NonvMepHon Tpybbl TakMe UCMbITaHUA crefyeT noa-
KpennsaTb KOMMNIEKCOM WUCMbITAHUA TOTOBLIX 00pa3LoB NONMMepHON TpyBbl Ha UMKNNYECKOE U3MEHEHWe OaB-
MEeHWs, Ha OCHOBE KOTOPbIX COCTABMAKT NPOrHO3 MUHUMANBHOIO PacyeTHOro cpoka cnyobi.

OueHka MMHMManbLHOTo PacHeTHOro cpoka cny»oObl, MoNyYeHHasa Npu NPOBEAEHNN MPOBEPKU Ha COBME-
CTUMOCTb, JOMKHA COOTBETCTBOBATL 1Y U3rOTOBUTENS.

M3roToBMTENL TakXe LOMKEH NOATBEPAMTL COBMECTUMOCTL MaTepManoB apMUPYHOLLETO CMOS U BHELL-
Hen 060oMNoYKM C MOPCKOW BOAOW U pabounMMK KUOKOCTAMMN HA MPOTSKEHUN MUHUMATNbBHOMO PacYeTHOIO CpoKa
cnyx6bl. NpoBepka Ha cCOBMECTMMOCTb 0DONOYKM MONMMeEpPHOK TpybLl He TpebyeTca Npu HAaNUYMKM OOKYMEH-
TanbHOro NOATBEPKOEHUS COBMECTUMOCTM Ha OCHOBE [aHHbIX O (hakTU4eCcKOoW 3KCnnyaTauuu.

7.3.7.12.2 VicnblTaHWs NOrpyXeHnem

O6pa3subl AOMmKHbI BbITh NOABEPrHYThI BO3AEACTBUIO CTAaTUYECKUX HArpy30K Npy YPOBHAX HaMpPsiKeHWs,
3afdaHHbIX B TY usrotoutensa. OnpegensieMele Npy UCMbITAHWM XapakTePUCTUKM MaTepuana obpa3suos Oomk-
Hbl BKNKOYaTL 06bemHoe HabyxaHue, NpedenbHOE HanpsKeHUe NPy PacTSKEHWU U OTHOCUTENbHOE yANUHE-
Hue npu paspeiBe cornacHo NOCT 11262 u FTOCT 34370.

7.3.7.12.3 VlcnbiTaHua Ha LMKNUYecKoe 3MeHeHne aaBneHus

WcnbiTaHuamM Ha UUKNu4Yeckoe W3MeHeHue [aBrneHus HeobXoaumo MOABEprHyTb MO MeHblueil mMepe
LWecTb penpeseHTaTMBHbIX 06pa3uoB nonumMepHon Tpybel ¢ ANMHOWK Kaxgoro npubnuantensHo 1 m. 3agenka
0bpasLoB gomkHa BeITh BLINOMHEHA C UCMONB30BAHNMEM KOHCTPYKTUBHBIX SMEMEHTOB, aHANOIMM4YHbIX NpuMe-
HAEMBbIM MPK 3KCMNyaTaluuy KoHUEeBbIM uTuHramM. [ina yaoobeTea WwecTs penpe3eHTaTuBHBIX 06pasLoB nonu-
MepHoN TpyBkl MOryT BbITe COEAMHEHEI NOCNEAOBATENBHO.

[o Hayana npoBeAeHWs UCMbITaHWA ANs cOOpoK nonNuMepHbIX TPYD HeoBX04MMO BbIMOMTHUTE UCMbITAHMS
Ha M3MeHeHWe OMNHLI NpKM 3agaHHOM daBneHMW B COOTBETCTBMMK ¢ 7.3.7.4, nocne Yero NpoBecTU UCMbITaHWUS
nog AaeneHwem cornacHo MOCT P MCO 1402. CHopkn nonuMepHbix TpyO criedyeTt norpy3nTb B NMPECcHYH
BOOYy U B TeueHue 12 mecsAueB yaepxusaTb npu Temnepatype (40 + 1) °C. Ecnu ¢ y4yeTOM NpOAOIKUTENb-
HOCTU 06Len NnporpamMmMbl UCMBITAHWIA OTCYTCTBYET BO3MOXHOCTbL MPOBEOEHUS UCMBLITAHWIA Ha UMKNUYecKoe
M3MeHeHWe OaBnNeHWs NpPOAOMKUTENBHOCTLIO 12 MecAueB, AONYyCKaeTca NpPoBOAWTL UCMbITaHus npu Bonee
BbICOKOW TemnepaType B TeYEHWe MeHblUero nepuofa BpeMeHW U C UCMOMb30BaHWEM MEHbLUEro Konuvye-
cTBa 0bpasuoB. B aTOM cryyae NpogoSBKMTENbHOCTE UCNBITAHWIA 1 TeMnepaTypa, NPy KOTOPOo UX NPOBOAAT,
OOMKHbl COOTBETCTBOBATL TY marotoButens. Ecnu ncneitaHva npoBoasaT npy Gonee BbICOKMX TeMnepaTypax,
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cnepyeTt NoATBEPAWUTL PENpe3eHTaTUBHOCTb MEXaHW3Ma paspyLUeHUsa U OTCYTCTBME NPEeBbILLEHNSA NPeaeribHO
OOMNyCTUMOW TeMnepaTypbl Matepuana Tpybbl.

3ameHy BOAbl HA HOBYH CredyeT BhLINOMNHATE eXeMeCsAYHO.

Chopky nonMMepHbIX Tpy6 crnegyeT 3anonHUTb UccrefyemMoin paboyei KUOKOCTLI0, NPU 3TOM U30bITOY-
Hoe fJaBrieHue B Tpybax OOIMKHO UMKNUYECKM M3MEHATBCHA OT HYNs 0 BEMUYMHLI pacyeTHoro pabovero aae-
NeHns co ckopocTbio 1 umkn B Yac. Kaxabli nepvog noBbiWeHust 1 cbpoca AaBrneHust 4OMKeH NpogorKaTbCs
5 MuH £10 ¢, a Bpemsa npebbiBaHnsa Npyu MUHUMAanbLHOM AaBneHuy OomkHo coctaenaTth 10 muH £10 c.

C 3agaHHbIMW MHTEpBanamn BpeMeHn obpasey nonMMmepHon Tpybbl cnegyeT OTCOeaAUHSTL OT COOpPKM 1
W3BMNeKaTb, a ANA oCTaBLIENCcsA YacTu cOopkyM HEOBXOOAUMO NPOOOMKUTE UCMLITAHKA. aBneveHHble oBpasybl
nonuMepHom Tpybbl He0BX0AMMO OCMOTPETL, NPOBECTU U3MePEHUs] (PUINYECKMX XapaKTEPUCTUK BHYTPEHHETO
CMNosl U CPaBHUTL C KOHTPOITbHBIMUY 06pa3uamMu U3 TOR e NapTuu.

WcnbiTaHne Ha COBMECTMMOCTb MONMMEPHOW TPYObl M KUAKOCTW CHATAIOT YCNELUHbIM, CMn:

a) HY ogHa M3 NONUMEPHLIX TPYD He paspylunnack B Nepuos NpoBeaeHst MCMbITaHWIA Ha LMKINYeckoe
W3MeHeHWe OaBreHuns;

b) ycTaHoBneHHbIN B TY U3roTOBUTENS MUHUMATbHBIA pacYeTHbIN CPOK CNyXObl NpeBbILLAET NPOEKTHBINA
CPOK CNyXbbl.

[ns noaTBepXAeHWUs YKa3aHHbIX TpeboBaHWA JonycKaeTcsl NPpOBEAEHME anbTEPHATMBHbLIX UCMbITAHUA,
OTIIMYHBIX OT UCMLITAHUA HA LMKITMYECKOE M3MEHEHNE OaBMNEHUs.

7.3.7.13 VcnbiTaHe Ha NpoHMLAaeMoCTb

7.3.7.13.1 Obwme nonoxKeHus

[MpoBegeHne WUCMbITAHWIA Ha NPOHULAEMOCTb HeobxoAuMOo Ons NOATBEPKOEHWA HEMPOHULAEMOCTU
BHYTPEHHero cnosa Tpybbl ANA 3agaHHbIXx pabounx xugkoctel. [laBneHue 1 TemnepaTypa Npu UCMbITAHUSX
OOIKHbI COOTBETCTBOBATL TY M3rotoBuTens. PeaynbTarhl UCNLITAHUA OOMKHBI BbITh MCNONB30BaHbI ANA NoA-
TBEPKAEHUA XapPaKTEPUCTUK KOHCTPYKUMW NONMMMEpHOW TpyDbl, HO ANs UCMbITAHWIA OTCYTCTBYIOT KPUTEPUK
YCMELUHOCTM NPOXOMKAEHUS.

MoxeT notpeboBaThbCsi NpoBeAeHWE WCMBLITAHWA C APYTUMUW XUOKOCTAMM, yKasaHHbIMKM B TY uaroTo-
BUTENS.

[onyckaeTcs npoBefeHne UCTbITaHWA, OTNNMYHEIX OT ONUCaHHbIX B 7.3.7.13.2 n 7.3.7.13.3.

Mpw NnpoBeAEHUU UCMBITAHWIA Ha MPOHULAEMOCTb CNeAYeT YyYUThIBAThL, YTO AMA HEKOTOPLIX MaTepuanos
CKOPOCTb MHMPUMBETPaLUM CYLLECTBEHHO 3aBMCUT OT TeMnepaTypbl U AaBneHunsi. HeobxooumocTb npoBeaeHus
WCMbITaHWS1 Ha MPOHULLAEMOCTb OnpeaensaeT 3aKkas4uk.

7.3.7.13.2 2Kngkoctu

McnbiTaHua Ha NpOHMLLIAEMOCTb BHYTPEHHErO Cros ANS XWAKOCTEW crnedyeT NMpoBoAuTL Ha obpasue,
OINMHA KOTOPOro AOMKHA COCTaBNSATb HEe MeHee 1 M, C UCMONb3OBAHWEM MUCMNbITATENBHOrO 0BOpyOoOBaAHMS,
npueegeHHoro B [15]. CnenyeT NpoBOAWTL eXeHEBHLIN KOHTPOMb W Npu HeobXoAMMOCTY perynipoBaTh AaB-
fleHve a30Ta, a B OCTanbHOE BPeMs «OCHOBHOM» W «BbIMYCKHOM» KNanaHbl JOMKHbI ObiTb 3aKPbIThI.

HeobxoamMmo npoBoauTE eXegHEeBHbIe M3MEepPEeHUs YTeYKM JKMOKOCTW No MeHbled mepe B TedeHune 30
OHeW Unu 0o Tex nop, Noka ypoBeHb XUOKOCTM B DlopeTKe He ynageT Hbke HM3lwen oTMeTkM. CriegyeTt nocTpo-
WUTb rpachuk 3aBUCUMOCTH CHUBKEHMS 0BbemMa XUOKOoCTM OT BpeMeHn. CpegHue 3HaveHus 3T1oro rpaduka uc-
Nnonb3ykT ONs ONpefeneHnss XapakTePHOW CKOPOCTU MHUMETPALUMK XUOKOCTU ONst KOHKPETHOrO COYMEeTaHus
XUOKOCTU U Matepuana BHYyTPEHHEro Crosi.

7.3.7.13.3 a3kl

McnbiTaHus Ha NPOHMLIAEMOCTb BHYTPEHHETO NOKPbLITUA AN razoB cnefyeT NpoBoAUTL C UCMOMb30BaHM-
em obpasua gnvHon 1 m (cm. [16]).

7.3.8 3aBogckue NpMeMoYHbIe UCNLITAHUS 3NEMEHTOR

7.3.8.1 BuayanbHbl 1 U3MEPUTENbHbLIN KOHTPOMNb

B npouecce W3roToBneHUa 3KCTPYAMPOBAHHbBIA BHYTPEHHWIA CNOW WM apMUPYIOWMWIA CMOW HEe OOMKHbI
UMEeTb MoBpeXaeHWUN, AeeKToB U 3arpa3HeHnii, TEXHOMOrMs Npou3BOACTBa [AOMKHA COOTBETCTBOBATL Mpo-
ueaypam marotoBuTens. Ceipbe M UCMoNb3yemMble MaTtepuansl HeoOXxoguMo NPOBEPATE Ha Hanu4yMe 3arpsasHe-
HWIA. MNapaMeTpbl U3roTaBnNMBaeMblX U34eNUA OOMKHBI COOTBETCTRBOBATh TY U3rOTOBUTENS, COMMAaCcHO KOTOPbLIM
Takke cnegyeT Nepuo4UYECKN BbIMOMHATE KOHTPOIb YKA3aHHbIX NapaMeTpoB.

KoHTponb, KaKk MUHUMYM, CnedyroLnux napaMmeTpoB HeobxooMMo NpoBoOAUTE B COOTBETCTBUM C TY n3-
roTOBUTENS:

a) AnsA BHYTPEHHEro Crnosi — BENWYUHa M COOCHOCTb BHYTPEHHEro W HapyXKHOro guametpa, TOnwuHa
CTEHKW BHYTPEHHEro Crnos;

b) ons apmupyloLlero cnoa — BenuyMHa gvameTpa W War onfeTKu;
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C) Ans BHelHeWn obono4Ykn — BenuunHa guamMeTpa v KOHLEHTPUYHOCTD;

d) 4ns roToBOW NONMMEPHON TPyBbl — BENMWYNHA M COOCHOCTb BHYTPEHHErO ¥ Hapy>KHOro AuamMeTpa.

[lna npoBepKM COOTBETCTBUA BENUYUHLI BHYTPEHHEro Anamertpa Tpyboel TY n3rotoBUTENS HEOBXOAMMO
MCMnonb30BaHWe NPOBEPOYHOro Kannbpa.

7.3.8.2 NcnblTaTenbHasa XMOKOCTb

Wcnonb3yemas npu ncnbiTaHusax o6pasiLoB XUAKOCTb AOMKHa COOTBETCTBOBaTL 1Y M3roTOBMTENS.

B npouecce ucnbiTaHUin Ha LenocTHOCTb, KOTOPbLIe NPOBOAAT AN KaX4oW roToBOK NONMMeEpPHOR Tpybbil,
AOMKHa ObITb MCNOMb30BaHa OfHa U3 CNEeaYIOWMX KUAKOCTeNR:

a) rugpaBnuyeckas JXUOKOCTb CUCTEMBI YNPABMEHUS C KNAacCOM YACTOThI, COOTBETCTBYHOLWNUM TpeboBa-
HUAM K YUCTOTE CUCTEMbI YNpaBneHus, yCTaHOBNEeHHbIM B TY M3roToBUTENS;

b) cneumnanbHas }knOKOCTb ANSA XpaHeHWUs LWnaHrokabens, ounLLeHHas B COOTBETCTBMM € TpeboBaHMAMU
nepe4ucneHus a);

C) BOOONPOBOAHAS WK NMUTbEBAas BoAa, OYMLLEHHAs [0 Krnacca YMCTOThbl B COOTBETCTBUKM ¢ TpeboBaHu-
AMK Nepeyvrcrienmn a); cogep)kaHue XNopwWaoB B BoAe AOMKHO ObiTh 20 Mr/n nnv MeHee Ans UCKIIYeHNs
KOppO3uKM B NONUMEPHbLIX Tpy6ax, UMEeHLLNX B COCTaBE 3NEMEHTLI U3 HEPXKABEKLLEN CcTanu;

d) AenoHU3NpoBaHHasa BOAA, OYMLLIEHHAA B COOTBETCTBUM C TPeDOBaHUAMU NepedYncneHns a).

OkoHuaTenbHbI BoIBOp XuakocTu(en) ANa NCNbITAHWUA JaBNEHWEM Ha repMeTUYHOCTL, KOTOpbIe Takke
nopatoT B NONMMEpHble TpyObl BO BpeMs TPaHCMOPTUPOBaHWUSA, YKNaaKM M akcnnyatauun, omkeH ObiTe npo-
BeAdEH C y4eTOM (haKTopOB, OTHOCALLMXCH K YCNOBNAM JKCMnyaTauMv 1 BO3OENCTBUS Ha OKpPYXKaloLWyo cpeay,
W COrmacoBaH C 3aKa34YnKkoM.

VMcnonb3oBaHne OBYX pa3nuuHbIX XUOKOCTEW ONS UCNBITAHWIA NpY M3roTOBNEHUN LWNaHrokabensa He pe-
KOMeHOYeTCs, MOCKOMLKY AN 3TOro MoXeT NoTpeboBaTbCea ABa KOMMMEKTA UCNLITATENLHOrO 0bopynoBaHUs
NpW M3roTOBMEHMWMW, NEPErpy3Ke W yKNagKe WwnaHrokabens.

Ecnu npu ncnonb3oBaHuM BoObl ANS NPOBEOEHWUS WCMbITAHMWA MOXEeT MMEeTb MeCTO BO3OeWCcTBUEe Ha
WwnaHrokabenbs oTpuUaTenbHbIX TeMnepaTtyp, TO ANA npegoTBpalleHus 3aMep3aHus crnegyeT nobaeuTh B
BOAY MOHOSTUNEHTMMKOMb B HEOBX0AMMOWM NponopLmK.

Ecnun moxeT noTpeboBaTbea ANUTENBHOE XpaHeHue BoAbl, UCNONb3yeMoi Ans NPoBegeHUs UCTbITaHWA,
MINW CyLLecTByeT BEPOATHOCTL Pa3BUTUSI MUKPOOPTaHU3MOR B 3aMofHEHHOW nonumepHon Tpybe, To cnegyeT B
HeobXxoAMMO NponopLUMK CMeLlaTs ¢ Bogon Guouna,.

Mpy XpaHEeHWM UCNOMb3YEMON ANA UCMAbITAHUIA XUOKOCTW(e) B TPAHCMOPTUPOBOYHBIX EMKOCTAX Nnbo
BHYTPUW NOMMMepHbIX TpyH Heobxoanumo obecnevynTs YCNOBWA MO NPeaoTBpaLlleHno 3aMep3aHis XUOKOCTH.

Ha npoTsixkeHun Bcero BpeMeHu, Noka UCMbITaHWSA He NPOBOAST, FOTOBLIE NMOMMMEPHbIE TPYObl AOMKHbI
ObITb rEPMETUYHO 3aKPbIThl C 0O0MX KOHLIOB.

7.3.8.3 VcnblTaHusa BHYTPEHHErO CNos Ha BHYTPEHHee paspyluarllee aBrneHne

[Mocne 3aBeplUeHUA 3KCTPY3WUM C KaXOOro KOHLA BHYTPEHHero cnosi Heobxoaumo oTaoenuTb OTPEe3oK
ONMHOK 1 M 1 MPOBECTU UCNLITAHWA Ha BHYTPEeHHee pa3spylwarllee gasneHue. [laBneHue paspylieHna JOMm-
HO cocTaBnAaTe He MeHee 80 % OT pacyeTHOro BHYTPEHHEro paspyllalollero 4aBfeHwusl, OonpegeneHHoro B
COOTBETCTBMM C Teopueln A5ns TOHKOCTEHHOW LUMUHOPMYECcKOW 0DOMOYKM, C YYEeTOM MWHMManbHOW TOMLK-
Hbl CTEHKU, MaKCUMarnbHOro BHYTPEHHEro AuaMeTpa U pacTarnBaroLlein Harpysku, NpuBogsaLlen K yanuHeHuo
BHyTpeHHero cnos Ha 20 %. VcneiTaHue cUMTaloT yCneLwHo NPoNaeHHBIM NPU OTCYTCTBUKM XPYNKOro pa3pylue-
HUSA BHYTPEHHErO Cros.

7.3.8.4 VcnbliTaHue Ha N3MeHeHne ONUHbI

Mocne 3aBepLUeHWs NMpoLecca W3roTOBMNEHWS C KaKAOoro KoHua oTpes3Kka MonvMepHoWn Tpybbl cnegyet
B3ATb HE MOABEPTHYTLIN CTapeHWo penpe3eHTaTMBHLIA oDpaseL, U NPOBECTX UCTLITAHUS Ha 3MeHeHue gnu-
Hbl COrMacHo npoueaype, ykaszaHHown B 7.3.7.4.

7.3.8.5 VicnbiTaHme Tpybbl HA BHYTPEHHEE paspyluallLee AaBneHne

lNocne 3aBeplueHWs npouecca W3roTOBNEHWUSA C KaXOO0ro KOHLA OTpe3Ka WM3roTOBMEeHHOW MONMMEepHOMN
TpyObl crnegyeT B3ATb He NOABEPrHyThIA CTAPEeHUI0 pernpeseHTaTuBHLIA o0pasel, 1 MPoOBECTM UCMBITaHUA Ha
BHYTpEeHHee paspylualllee JaBleHuUe cornacHo npouenype, npueeneHHon B 7.3.7.6, 3a UCKMOYEHUEM Tpe-
©0BaHMA 0 HaNMYMKM cpallBaHWiA apMUpYyoLLero crnos B obpasuax ans UCMbITaHWA U B OTHOLLEHUW XapakTe-
PUCTUK MYT 1 KOHLEBbIX (OUTUHIOB.

3T UCNbITAHMS MOTYT BbITh 0BGBEANHEHEI C UCNBITAHWAMY HA U3MEHEHWE ANUHBbI Mo 7.3.8.4.

7.3.8.6 MNpuemoqHble UCNbITaHWA Nog AaBneHneM/NpoBepKa Ha nageHue gasneHus

Mocne 3aBepLUeHnsa NpoLecca N3roToBNeHNa HeOBXOAMMO NMPOBECTH MPUEMOYHBbIE UCMBITAHUA Noad AaB-
nexHvem. [laBneHue B NonvmMepHown TpyDe AOMKHO MOBLIWATBECS C PErynnpyeMoil CKOPOCTbIO OO 3HAaYeHust
OaBIeHWsi UCMblTaHWs, ykasaHHoro B Tabnvue 6. MamepeHve gaBneHns UcnbiTaHus HeobXogMmMo NpoBOAWTL
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Ha oboux KoHUax monuMepHoi TpyGbl U noggepxueaTth ero B npegenax +5 % Ha NpoTsXeHWUW He MeHee
30 muH. Ecnu gaBneHve He M3MEeHUINOCh, UCTOYHWK OaBneHns HeoBXoAnMMO OTKMHYUTL U Ha NPOTKEHWUM He
MeHee 60 MUH NPOBOAUTL U3MEPEHUS! AaBNeHns Ansi KOHTPOMNsS ero NageHus.

Ha npoTsikeHUKM BCero BpeMeHKu NpoBefeHusl UCNbliTaHWiA Noa AasneHnem HeoBXo4MMOo NOCTOSIHHO OT-
CrneXuBaTtb TeMnepaTypy OKpyXawuwer cpedbl. Ha NpoTSKeHUU UCMBITaHUIA He OOMKHO HabnodaTbcs HUKa-
KMX NPU3HAKOB yTe4Yek Unu gedopmMauuny nonMmMmepHoi Tpyobl.

MpumevaHnue — Ha pucyHke D.1 nokasaHa cxema NpoBEOEHNUS UCTILITAHUA U XapaKTepHas KpUBas M3MeHe-
HUA faBneHus.

7.3.8.7 MNMocTaBka nonumepHou TpyObl M3roTOBUTENIO WaHrokabens

Ecnu rotoBele nonumepHsle TPyObl TPAHCMOPTUPYIOT C NPeanpusiTUs No WM3roTOBIIEHWMIO MONTMMEPHbIX
TpyD Ha npeanpuaTHe No M3TOTOBMEHUKD WaHrokabene, To AnNA Bcex NonumepHblX Tpy6 nocrne 4OCTaBKK U
00 Ha4yana U3roToBneHus wnaHrokabens gomkHbl ObiTb NPOBEOEHbI UCMbITAHUA NO4 AABNEHWEM W NpoBepKa
Ha nageHwe gaBneHus cornacHo 7.3.8.6 npu gaBneHWM UCnbiTaHusA, paeHom 1,5 oT pacyeTHoro pabodero
nasneHus.

7.4 OnTUYecKkue Kabenu

7.4.1 O0wme nonoxeHus

OnTuyeckne kabenu JOMKHLI BbITh NpegHa3HAYeHbl ANs NOCTOAHHOW 3KCMMnyaTauuM B YCMOBUAX BO3-
0eACTBUSA MOPCKOW BOAbI.

7.4.2 OnTUYecKkue BONOKHA

B onTuyeckom kabene BO3MOXHO NPUMEHEHWEe OAHOMOA0BbLIX UM MHOTOMOJOBbIX ONTUYECKMX BONOKOH,
cooTBeTcTBytOWNX [OCT P M3K 60793-2-50 n FOCT P M3K 60793-2-10 unu TY marotoBuTens.

7.4.3 KOHCTPYKUMA BONOKHA

7.4.3.1 CepaueBuHa

CepaueBrHa(bl) ONTUYECKOrO0 BOJIOKHA [OMKHA(OOMKHBI) MMETb UUINMUHAPWYECKYD copMy U BbiTh
M3roToBneHa(kl) U3 KBApLUEBOro CTekna ¢ nervpywmMmmn obaBkaMmu ANa NOBLILLEHWS NOKa3aTens npenomne-
HUA. JonyckaeTcsl UCNOMb30BaHWE ONTUYECKUX BOMOKOH C HENermpoBaHHOW CepALEBUHON U NErnpoBaHHbIMK
nobaBKkaMn ANs NOHWXKEHUA NokasaTens npenomneHus cBeTooTpaxawllen obonodku. MNMokasatens Npenom-
fleHVs cepaLeBuHbl 4OMKeH ObITb yKasaH B TY M3rotoBuTens.

7.4.3.2 Ontudyeckan obonouvka

OnTuyecKkoe BONOKHO AOMKHO MMETE CBETOOTPAaXAaKLLYH ONTUYECKyHo 0B60NoYKy U3 KBApLEBOro cTekna.
Mo cormacoBaHuWIo € 3aKa34MKOM MOTYT BbITb MCMNOMNBL30BaHElI ONTUYECKME BONOKHA C HENErmpoBaHHOW cepaLe-
BWHOM W NerMpoBaHHON 0DOMOYKOA, MPM 3TOM HEODXOQUMO Y4YMTLIBAaTk BOMPOCHI CBApKM ONTUYECKUX BONOKOH
nnaereHneM, BO34eNCTBME BOAOPOAA, FTePMETUYHOCTL 3a4enkv U (hyHKLMOHaNbHble TpeboBaHus.

7.4.3.3 3aWmMTHOE NOKpbLITUE

Ha ceeToBOA, COCTOALLMIA U3 cepaLEBMHbI U CBETOOTpaXarwen o6onoykn, omKHO ObiTe HAHECEHO 3a-
LUATHOE MOKPLITUE, KOTOPOE AOMKHO UMETH MHAMBUAYANbHY LBETOBYH MapKUPOBKY B KA4eCTBE CPeACTBa
Ona MAeHTUUKALMM OTAENbHbIX ONTUYECKUX BOMOKOH. Mcnonb3ayemele ANA NOKPLITUA Matepuansl He JOMmK-
Hbl yXyALWaTk ONTUYEeCKWe CBONCTBA CBETOBOAA.

7.4.4 KOHCTPYKUMA onTUYecKkoro kabens

7.4.4.1 O6wme nonoxeHus

KoHcTpykuma ontudeckoro kabens gomkHa obecnednBaTe MUHUMAanNbHLIA paguyc narmba, onpegens-
emMblid cornacHo 9.4, 6e3 MexaHNMYeCcKUX NOBPEXOEHWA UMK YXYALIEHUS 3KCNNyaTauNOHHbLIX XapakTePUCTUK
kabens.

CornacHo nepedncnenunio c) 4.1.1 M3roToBMTENb OOIDKEH NOATBepAuTb COBMECTMMOCTb MaTepuanoB
KOHCTPYKLMIA ONTMYECKOro Kabens ¢ XKWAKOCTAMM, C KOTOPbIMW OHM MOTYT BCTyNaTb B KOHTaKT, Hanpumep B
3ajernke.

7.4.4.2 MNMpomexyTouHas obonodka ontuyeckoro kabens

OnTuyeckue BOMOKHA cnefyeT pa3melyatbh BHYTPWM MPOMEXYTovHoW obonoyku, Kotopas gormkHa obe-
crnednBaTh 3aLnTY OT BOAbl U CBEAEHME K MMHMMYMY KOHTaKTa KaxJoro BonokHa ¢ sogoponoM. KoHcTpykumsa
NPOMEXYTOHMHOM 000Mo4KM He JOImKHa AONYycKaTk NPOHWKHOBEHWA BOAbI MPW pasbefuHeHuW WwaHrokabens.
MpomeskyTovHaa obonoyka JomkHa BKNoYaTh rnapodobHElil 3anonHUTens 1 NOrMoTUTeNb Bogopoaa anst Mu-
HUMMU3aLMN BO3OENCTBUSA BOOOPOOA HA BOMOKHA.
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KOHCprKLI,MFl I'IpOMe)KYTO‘-IHOPI obono4kn onTnyeckoro kabens Hapaay ¢ HapyXHbiM apMUpoBaHUem, Ko-
TOpOE MOXeT BbITb npenycmoTpeHo CormacHo 7.4.4.4, ponxkHa obecne4mBaTb 3alunTy ONTUHECKNX BONOKOH OT
MeXaHU4YeCKnX I'IOBPE)K,EIEHVM npv pacTArMBaklOWnX N pa3faBnuBarOLLMX Harpya3kax.

MpumeyaHue — 3awuTa OT HArPy30K NPU PacTsKEHUM MOXeT BbiTb 0becnedyeHa ¢ MOMOLLBH LeHTparnbHoro
CUIIOBOTO 3neMeHTa Wnm BHELLHETO METaNIMYECKOro apMUpoBaHUs N apMUPOBaHUS TEKCTUNBHOM HUTLIO. MexaHuye-
cKas 3alnTa MoXeT ObiTb 0BecneveHa repmMeTusaumeld B NONMMEPHON UMM MeTannmMyeckor Tpybe ¢ Hapy»HbIM apMUpo-
BaHUeM unu 6e3 Hero.

7.4.4.3 NMonuMepHbIA CIion

KomroHoBKa AONs ONTUYECKUX BOJNOKOH MOXET npefycmarpuBaTb Hanuuue BHELIHEro nofMMepHoro
C/10s, Nofy4aemMoro nocpeacTBOM HEMPEpPbIBHOW 3KCTPY3uu, obecneqnBalowero AONoNHUTENbHY repMeTn-
3aLMI0 UM apMUPOBaHWe, ecnK 3To TpebyeTtca, cornacHo TY N3roToBUTENS.

7.4.4.4 ApmupoeaHue

B nononHeHWe K KOMNOHOBKE ONTUYECKMX BOJTOKOH AONONMHUTENbHARA 3all1MTa OT pacTarMBalwmx 1 pas-
JaBnuBaloLLMX HarpysokK, a Takke NpogosibHas )XecTKOCTb MOoxeT OblTb obecnevyeHa NoCpeacTBOM HapyXHOMo
apMupoBaHus, NpeanodTUTENLHO MeTannuyeckoro. Marepuan apMUpoBaHUA U YITbl HABUMBKK NS 3aLUThI OT
MeXaHWYeCKNX NOBPeXaeHUA HeobxoaMMo BbiOMpaTk Taknm 0bpa3oMm, YTOObl MMHUMW3WPOBaTE BhITATMBAHWE
kabens npyM coxpaHeHuW ero rmbkocTu.

7.4.4.5 BHewHaa 3awmTHasa obono4vka

[na obecneyeHns 3alMThl OT MEXAHUYECKMX NOBPEXOAEHNA MOXET BbITb NPeAyCMOTPEHO Hanu4ue no-
nuMepHor 060N0YKM, NOMYYEHHOW C MOMOLLbIO HEMPEPBIBHOW 3KCTPY3Un, cormacHo TY Ma3roToBuTens.

7.4.4.6 TpeboBaHMA K MapKMpOBKe ONTUYECKUX Kabernel B cocTaBe LunaHrokabens

Y Kaxgoro oTAeneHoro kabensa gomkHa ObiTb MHANBMAYaNbHAs MapKkMpoBKa Mo BCeW AfvHe, HaHeceH-
Has ¢ paBHbIMW MHTEPBanamu, He NpeBbllanwmmn 1 M, cogepxawas:

a) HaMMeHOBaHWE WUIK TOBAPHbIA 3HAK U3rOTOBUTENS;

b) Homep napTuu;

C) KaTeropu ONTUYECKOro BOSIOKHA,;
d) KONU4YEeCTBO ONTUYECKNX BONTOKOH;
e) HoMep (apTWKyn) arneMeHTa Mo Katanory u3roToBuTens;

f) noeHTMdukaTop B cocTaee wnaHrokabens, HanpuMep, «JluHus 6».

7.4.5 3agenka KOHLUOB ONTU4YecKoro Kkabens

KoHcTpykums onTuyeckux kabenel gomkHa npegycmartpuBaTth, 4Tobbl 3agenka KoHUoB kabenen obe-
creyvBana 3awuTy OT nonajaHvsa Bodbl B TEYEHMe BCero pacyeTHOro cpoka cny0bl kabens. KoHcTpyKums
3agenku gomkHa obecneymBaTk ee JONTOBPEMEHHY COXPaHHOCTb.

n puMmedaHUue — HacTtoawmi CTaHOapT He COoOepXWT TpeﬁDBaHMI?I B OTHOWEHWW NPOEKTUPOBaHNA 3a0enKn
KOHLOB ONTMYecKoro Kabena Anga nogBogHoro NMpUMEHEHWA.

7.4.6 TpeboBaHUA K 3KCNNyaTaUuMOHHbLIM XapaKkTepMCTUKaM

7.4.6.1 OnTuyeckoe 3atyxaHue

OnTuyeckoe 3aTyxaHne ANSA KaX40ro BONokHa AomkHo obecnevyunBaTb nepegavy curHanos ¢ Tpebyemon
ONWHON BOMHbI ¢ yyemom mpeboearuli FTOCT P M3K 60793-2-10 u TOCT P M3K 60793-2-50.

7.4.6.2 lehopmaunsi BONOKOH

KoHcTpykumsa wnaHrokabenst u ontudeckoro kabens gomkHa obecneynBaTts OTCYTCTBME MPUBOOALLUX K
pa3pyLUEHWO OCTATOMHbIX AeopMan il 4na ONTUYeCKUX BONMOKOH. M3BbIToUHOE CxaTue NpUMBOAMT K yBEnMYe-
HWIO 3aTyXaHWs B BOMNOKHE, a u3bbITouHasa gedbopMaLus NPUBOOUT K CKPbITLIM AedeKTam U NpeXaeBpeMeHHo-
My paspyleHuto. OcTaTodHoe HanpsxeHne He OoMmxkHO npesbiwats 0,25 %.

7.4.7 CoeguHeHune

7.4.7.1 CoeguHeHne kabensa

OnTuyeckue kabenu mMoryT BbiITe COeQUHEHbI ApYr ¢ APYroM Mo ANUHe, ecny 310 0bycrnoBneHo Heob-
XOAMMOCThI0 0DecneunTb 3aAaHHyto ANUHY roToBoro nagenusa. CoeguHeHue cnefyeT OCYLWeCcTBNATE 3a CYeT
cpalmeaHua kabens, BKMOYana cpallMBaHMe ONTUYECKUX BOMOKOH cOrnacHo TY M3roToBUTensi, UMK ¢ NpumMe-
HEHWEM COEOVHUTENBHON KOPOBKW, C MOMOLLBI KOTOPOW OTAEMbHO B3AThHIM OTPe3Kam OMTUYECKOro BOMOKHA
MOKHO NpuaaTh hopMy, NO3BOMSAILLYHO BbIMOMHWMTL CpalLMBaHue TakuM obpasom, 4Tobbl coegUHEHHbIE ONTK-
Yeckue BOSIOKHA HE UCMNbITbIBANW pacTarusarLwme v narnbawwme Bo3genctemns. HesaBucumo oT TOro, Kakon
meToa ByaeT npuMeHeH, HeoOX04MMO UCKITKUYUTE KOHTAKT ONTUYECKUX BOMOKOH C BOOOW U BOOAOPOAOM.
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7.4.7.2 CpawmBaHne BONOKOH

B0O3MOXHOCTL COEANHEHWA OMTMYeCKUX BOMOKOH AomkHa ObiTe obecneyeHa C MCNonb3oBaHWEM aTTe-
CTOBAHHbLIX TEXHOMOTWIA CBApKU ONTUYECKUX BOMOKOH. [JOMyCTUMBLIN ypOBEHb 3aTyXaHUA BCMEeACTBUE CBapKU
OOIMKeH COOTBETCTBOBATL TY narotoBuTens. [Ana Kaxnoro oTAenbHO B3ATOr0 CoOeqWHEeHNs AoMKHbl ObiTb Npo-
Be[eHbl onpefennUTensHble UCTILITAHWS Ha PAcTSKEHWE C YPOBHEM HarpyXeHusl, yKasaHHbIM B TY U3roToBu-
Tens (kak npaswuno, ot 700 go 1750 MIMa).

MecTo cBapkv 4OMKHO GbITh 3aLLMLLEHO, BENWYUHA ONTUYECKOTO 3aTyXaHWs Nocne cpalyuBaHUsa JOrx-
Ha obecneynBaTh nepefady cMrHanoB ¢ Tpebyemol ANMHON BOMHbI.

7.4.8 AHanu3 NpPoYHOCTHU

AHanuz npo4YHoCcTK AN NoATBEPKAEHUA YCTOMUYMBOCTI KOHCTPYKLMW ONTUYECKOro kabens K Harpyskam
BO BpeMs UCMbITAHWIA 1M SKCANyaTaunn cnegyeT NpoBOAUTE C YYETOM OaHHbBIX, NOMYYEeHHLIX B pe3ynkTaTe aHa-
N3a NPOYHOCTM KOHCTPYKUMK WwnaHrokabensa B cooteeTcTBMM € 6.3.9.2.

7.4.9 N3rotoBneHune

7.4.9.1 MarotoBrneHme onTMYeCKNX BOMOKOH

OnTuyeckne BONOKHA OOMKHbI ObITh M3roTOBMNEHbI M3 BbICOKOKAYECTBEHHOIO KBapLEBOro cTekna B CooT-
BeTCTBUM ¢ TY uarotoeutensa u tpebosanuamu FNOCT P M3K 60793-1-1 n FOCT P M3K 60793-2.

HomkHa ObITe 0becneyeHa BO3MOXHOCTb OEHTUUKAL MM M3rOTOBMNEHHbIX ONTUYECKNX BOMOKOH B COOT-
BETCTBMW C TY narotoBuTens.

7.4.9.2 KoHCTpYKLMWS KOMMNOHOBKM ONTUYECKUX BONOKOH

HaHeceHne npoMexxyTO4HOI 060N04KK Ha ONTUYECKWE BOMOKHA CrefyeT OCYLLEeCTBNSATbL B COOTBETCTBUM
c TY usrotoButens.

7.4.9.3 WarotoeneHune obonodkn kabens

Mpw ncnonb3oBaHUK 0BOMNOYKN €€ U3rOTOBMNEHWE AOMKHO COOTBETCTBOBATh Y M3roToBUTENS. 3KCTPY-
OnpoBaHHasn 06onoYka He LOMKHa UMEeTb 3aMeTHbIX HapyLLeHWA uenocTHocTu. [lonyckaeTcs peMoHT 06onoy-
ki (0Bornoyek) B COOTBETCTBMM C TY M3rOTOBMTENS.

7.4.9.4 ApMmupoBaHune 1 ycuneHue

[Mpy MCnonbL30BaHUKM apMUPOBAHUS W/WUIMKM YCUINEHUS OHO [OIMKHO BbiTb paBHOMEPHbLIM U BbITh BbINOM-
HeHo cornacHo TY m3rotoBuTens.

7.4.10 KoHTponbHbLIe UCALITAHUA

7.4.10.1 OBwure nonoxeHuns

KoHTponbHbIe UCMbITaHWS MPOBOAAT Ha obpasuax rotoBoro kabens Ana KOHTPOMNA ero KayecTea U COOT-
BETCTBUA KOHCTPYKLUWK YCITOBUAM MPUMEHEHUA C YH4ETOM XapaKTepUCTUK M CBOWCTB, yKasaHHbiX B 7.4.10.2—
7.4.10.7.

7.4.10.2 BuayanbHblil U U3MEPUTENBLHLIN KOHTPOIb

B npouecce U3roToBNeHUs Mo BO3MOXHOCTU JOMKEH ObiTb MPOBEAEH BU3yanbHbIA OCMOTP KaX40ro on-
Tudeckoro kabens ¢ y4etom TpeboBaHWiA oTpacrneBbix cTaHgapToB. OnTuyeckuii kKabenb He JOIMKEeH UMETb
noBpeXxaeHunin, nepernboB U HEPOBHOCTEN.

Mpon3BOACTBEHHbIE NPOLIECCHI MPY N3rOTOBNEHWUM ONTUYECcKoro kabensa crnegyeT CoNpoBOX4aTh NpoBe-
OEHUEM BU3yanbHOro KOHTpons. Heobxoaumo nepuogmuyecky BbIMOMHATL KOHTPOMNbL TEXHOMOMMYECKMX Nnapa-
METPOB NMPOW3BOACTBA, KOTOPbIE AOMKHbLI COOTBETCTBOBATL TY M3roTOBUTENSA.

7.4.10.3 MNepenaToyHble XxapakTePUCTUKN ONTUYECKMX BONOKOH 1 kabenen

MepeaaToyHble  XapaKTepUCTMKM  OMTUMYECKUX  BOMOKOH W Kabenen  KOHTPONMPYOT Mo
FOCT P M3K 60793-1-40 n TOCT P M3K 60793-1-46.

7.4.10.4 MexaHu4yeckne XxapakTepucTUKku

KoHTponb MexaHuMYeckux XxapakTepucTuK crnegyeT npoeoauTe cormacHo [OCT P 52266 w
FOCT P M3K 60794-1-21.

7.4.10.5 CTOMKOCTb K BHELUHUM BO34EWCTBYIOLLMM hakTopam

KoHTponb yCTOM4YMBOCTM ONTUHECKOTO Kabens K BO34eNCTBMIO MOPCKO BOAbI, BOOOPOAA 1 TEXHOMOorn4ye-
CKUX XUOKOCTeW cnefyeT NpoBOAUTbL COrMacHo TY M3roToBUTeNs.

7.4.10.6 McnblTaHMa Ha BO3OeACTBUE BHELLHEro AaBneHus

VMcnbiTaHusa Ha BO3OENCTBME BHELIHETO M’MAPOCTAaTUYECKOro AaBNEHWA cneayeT NpoBoavTs Ha obpa3ue
onTuyeckoro kabensa anuHoi He meHee 10 M B TeueHne 14 gHen nNpu OaBNEeHUW, SKBUBANEHTHOM OaBMNEHUHD
Ha MakcumansHow rmybuHe yknagku wnaHrokabens. O6pasLbl ONTUYECKWX BONOKOH OOMNYCKAETCA COeOMHATL
B Wnend. KOHTpomnb npupocTa onTUYeCcKUX NoTepb NMPOBOAAT 40, BO BPEMS U NOCHe CHATUS Harpysku.

Mocne 3aBepLUeHNst UCMbITaHWIA HeobXOAMMO NPOBECTH BU3yarbHblii OCMOTP 0OpasLua Ha Hanuyne Bu-
ONMbIX gedeKkToB.
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7.4.10.7 CpawmnBaHme onTUYECKNX BONOKOH

Ecnn B cocTaBe ontunyeckoro kabens cylwlecTBYeT CPOCTOK OMTMYECKMX BOMOKOH, ANA HEro AOMKHbI
ObITb BbINOMHEHbL! UCMBITAHWA ANSA NOATBEPXKAEHUSA NepefaToYHbIX XapakTepuUCTHK.

7.4.11 MNpuemMoYHbIe UcnbITaHUA

7.4.11.1 ObLwwKre nonoxeHns

MpuemoyHble ucnbiTaHus npoeoasaTt ang 100 % MaroToBneHHbIX ONTUYECKUX Kabenen A0 UX BKIIOYEHWS
B COCTaB LunaHrokabens.

7.4.11.2 BuayanbHbli U U3MEPUTENbHBLIM KOHTPOMb

B npouecce M3rotoBneHusa Tam, raoe 3T0 BO3MOXHO, OOMKeH ObiTe NpoBeAeH BU3yarnbHbIM OCMOTP MOM-
HOW ANUHLI Kaxaoro ontuyeckoro kabens ¢ yuyeTom TpeboBaHWiA oTpacneBbiX cTaHoapToB. ONTUYECKU Ka-
Oenb He JOMKeH UMeTb NOBPEXOEHUN, NnepernboB M HEPOBHOCTEN.

HomxeH GbiTe 0becnevyeH BU3yanbHbIM KOHTPONb npoueccoB cbopku onTuydeckoro kabens, narotosne-
HWS TPAHCMOPTUPOBOYHOW TPyObl, apMUpOBaHWUs N HaHeceHWus 06onoYkn. HeobxoguMo BbINOMHATL KOHTPOSb
TEXHOMOIrMYecknx napaMeTpoB NMpPOM3BOACTBA, NepPUoAWMYHOCTL KOHTPOMS M ero CogepkaHue AOMKHbl ObiTb
onpegeneHbl B TY narotoBuTens.

7.4.11.3 PedpnekToMeTpua ONTUYECKUX BONOKOH/3aTyxaHue

[na ka)goro onTUMYecKoro BONMOKHA B COCTaBe ONTUYecKoro kabens 4omkHbl ObiTh NpoBeAeHbl UCMbITa-
HUS METOLOM OMTMYECKoN pednekToMeTpUn BO BPEMEHHO! 00nacTi ¢ KaXaoro KoHLUa BOMOKHA NMpu OnuHax
BOJTH, YKa3aHHbIX B TY M3rotoBuTeENs.

Ha nony4eHHbIx rpaukax AOMmMKHbI ObiTb NPUBEAEHbLI BCE OCHOBHbIE TOYKM, TAKME Kak Havyano n KoHel
kabens 1 pacnonoXeHne CPOCTKOB (MpW HanMYuK). S3HaAYEeHWA 3aTyxaHWUsA OOMKHbI YOOBNETBOPATL TY naroto-
BUTENSA.

7.4.12 UcnbiTaHuAa nocne TpaHCNopTUPOBaHUSA

Mpy TpaHCNOpPTUPOBaHMM FOTOBOTO OMNTUYECKOrO Kabensa ¢ npeanpusaTUS, HA KOTOPOM OH Obin 1M3roToB-
MNeH, Ha NpeanpuaTUe, rae BbINOMNHAKT M3roToBNeHue WnaHrokabens, nocne TpaHCNOPTMPOBaHUS U A0 Hava-
na cbopku WnaHrokabensa AomkHa ObiTb BLINOMNHEHA ONTUYecKan pednekToMeTpUs BCeX ONTUYECKUX BOMOKOH
B cocTare kabens cornacHo 7.4.11.3. BenuunHa onTUYECKOro 3aTyXaHusa AN KaX40ro BoNokHa omkHa obe-
cneunBaThk Nepefady cMrHanoB ¢ Tpebyemon AnMHOM BOMHLI ¢ ydeTom Tpeboranuin FOCT P M3K 60793-2-10
nTOCT P M3K 60793-2-50.

7.5 MeTtannuyeckue TpybGbl

7.5.1 O6wme nonoxeHun

MeTtannuuyeckue Tpybbl 4OMKHBI ObITL NpegHa3HaYeHbl ANA ANUTENBHON 3KCNyaTau M B yCNOBUSIX BO3-
OENCTBMSA MOPCKOIN BOAbI.

7.5.2 Pazmepbl MeTannnyeckux Tpy6

7.5.2.1 Obwwe nonoxeHusa

Ons Bcex Tpy6 fomKHbI GbITh YCTAHOBMNEHbLI XapakTepPUCTUKN, BKINOHas HOMWHANbHBIA BHYTPEHHUIA ana-
MeTp (a npu HeoBXxoaUMOCTU — MUHMMAarbHbLIA BHYTPEHHWIA AnaMeTp) n pacyeTHoe paboyee gaBneHue.

[onyckn Ha HapyXHbIA OUaMeTp, TOMNWWHY CTEHKU U OBaNbHOCTL [OIKHLI COOTBETCTBOBATL AOMYCTU-
MbIM OTKITOHEHUSIM pa3MepoB, ykaszaHHelM B 7.5.8.3. OTCTynneHne OT yKa3aHHbIX OOMYCTUMbIX OTKIOHEHW
pa3MepoB OMYCTMMO MPWU COrMacoBaHWUKW C 3aKaszdnkoMm. MarotoeuTens WwnaHrokabena gomkeH NoaTBepauTh
BO3MOXHOCTb 0becnevyeHs MMHUMansHOM TONWKWHBLI CTEHKW TPYODbl.

MpumedaHne — Tabnuubl c peKOMEHAOBAHHLIMY paamepamu Tpyb npuBeaeHs! B npunoxeHun C.

3aKkasyuk JoSmKeH onpenenuTb YCIOBWUS 3KCNnyaTauMu LnaHrokabensi, HeoOxoonumble M3roTOBUTENHO
ANs onpegeneHuss pacyeTHOW HarpyskM U codeTaHWin Harpy3oK, JeACTBYIOLLNX Ha MeTannnyeckue Tpyosol.

7.5.2.2 TonumMHa CTEHKK

Mpouecc pacyeta TpebyeMOW TOMNWMWMHLI CTEHKU MPW 334aHHbLIX NMPOEKTHLIX YCMOBUAX ABMSIETCA UTE-
paunoHHbIM. BHayane BeIBMpaOT MakcUMarnbHbl BHYTPEHHUIA AuaMeTp TPyObl U MUHUMATbHbBIA HapYXHbIN
anameTp TpyObl, UCxoas M3 TpeboBaHWU K pacxody XUOKOCTU U UCMbITAHWUIO JaBreHneM. 3aTeM ¢ MCrnonb3o-
BaHWEM KONbLEBLIX, paauManbHblX, OCEBbIX U KacaTelNbHbIX HAMNPSKEHWIA BbINOMHAT pacyeT aKBMBANeHTHOro
HanpskeHWs o, (4ns Bcex BapuMaHTOB HAarpysokK), cornacHo kputepwtio ooH Museca. Mocne yero npoBogAaT
CpaBHEHWE 3KBUBANEHTHOIO HaNpsiKeHWsA C OONYCTUMbIM HanpsaXeHWeM, KOTOPOe 3aBUCUT OT NMPOEKTHLIX yC-
NOBUNA.

Ecnn skBMBaneHTHOE HanpsKeHne MeHbLUE UMM PAaBHO BENUYMHE OOMNYCTMMOrO HanpsKeHWs, BbiIbpaHx-
Has TONLWWHa CTEeHKW SIBNSIeTCA npuemnemoil. Ecnun akBuBaneHTHoe HanpshxeHve 6onblue AoNyCTUMOro Ha-
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NPSHXEHWS, TO TOMNLLNHY CTEHKM HE0BX0AMMO U3MEHWTb, U 3TOT NPOLECC NOBTOPSAT A0 Tex Nop, noka He byaet
onpegeneHa nogxogawas TonwuHa CTeHKN.

Popmynbl O pacyeTa TOMWKWHbI CTEHKA NpuBedeHsl B 7.5.2.6—7.5.2.8, a npumep pacyeTa TOMNWUHLI
CTEHKW TpyObl NPUBEAEH B NPUNOXEHUM |.

dopmynbl 4Na pacyeTa YCNoBUSA OKPYXKHOW NOTEpU YCTOMYMBOCTU NPUBELEHLI B MPUMNOKeHUN J.

dopmynbl OnNA pacdeta TOMNWKUHbI GTEHKW t, ANA NOCNeaylolero pacyera HanpsaxeHun, rae MHOeKkc X
paBeH 1, 2 unu 3, npuBeaeHbl B Tabnuue 7.

[onyck Ha KOPPO3NIo MPUMEHUM TOMbLKO AMA MaTepuanos, NogBePXXEeHHbIX KOPPO3uu.

Tabnuua 7 — Popmynbl 4na pacyeTa TONWMHbI CTEHKK

Ycnosus HarpyxeHus Harpyaka oT naeneHus CoueTtaHune Harpyaok YcranocTtHas Harpyaka
SKcn”yaTa”'MH t1 = tnom - tfab - tcorr l‘2 = rm:;m - tcorr t3 = t‘nom - O!Stcorr
Yknagka v ucnbitaHne £ o=t ¢ fom 3t to=t
[aBreHnem 17 "nom ™ ‘fab 2~ ‘nom 3~ ‘nom
lNMpumevaHue — [lpumereHsl cnedyrouiue 0603Ha4YeHUs:
tyom — HOMUHAmMBHASA TOMLWMHA CTEHKH,
tr,p, — MaKCUMarnbHoe 3HaYeHWe MUHYCOBOTO A0MYycKa;
t. — oBwnin gonyck Ha KOppo3uto (ANS BHYTPEHHEN W BHELUHEW KOPPO3UK, ECNU NPUMEHMMO).

cor

MakcumansHble 0OMYCKU Ha TOMLWKMHY CTEHKWU nNpuBegeHsl B 7.5.8.3.

[Mpw onpegeneHnn MMHUManNbLHOW TOMLWMHbBI CTEHKK CreayeT YYUThbiBaTbk CBAPMBAEMOCTb M TEXHONOIMIO
obpaboTkn.

Pac4deTtbl Ha ycTanocTHoe paspylleHue npueegeHsl B 6.2.5.3.

7.5.2.3 OQuameTp

Mpn NpoOBEdEHUM BCEX PACUYETOB HamnpsbKeHWn MoxeT ObiTb MCNONb30BaH HOMUHAmNbHBIA OuaMeTp.
B dopmynax (1)—(7) ykazaH HOMWHAMbHLIA HAPYXKHbLIA AMaAMETp, BENMUYMHA KOTOPOro paBHa CyMMe HOMU-
HanbHOrO BHYTPEHHEero AnaMeTpa 1 yaABOeHHOW BENMYMHbI HOMUHAMNBEHOW TONLWMWHbI CTEHKN.

7.5.2.4 Tpo4yHOCTL MaTepuana

[Mpy nNpoBefeHWM pacyeTOB B KavecTBe Mpefena TekyyecTu maTepuana fomkeH 6biTb MCnonb3oBaH
3a4aHHbIA MUHUManbHLIAN Npegen TeKy4ecTn Npu YyCrnoBUKM, YTO CHUXEHWE NapaMeTpoB Npu U3MEeHEeHUU TeM-
nepaTtypbl SIBMSETCA HE3HAYMTENbHbIM U TpyObl MOMHOCTEK MOABEPrHYTHI CTAOUMU3UPYIOLLEMY OTXUIY OnNA
YCTpaHeHUs BMMAHWA XonoaHol obpaboTku B npoilecce M3rotoeneHua. Heobxooumo yyuThiBaTe BAUAHUE
TemnepaTtypbl Ha 3aJaHHbIn MUHUManbHBIA Npegen TeKy4yecTu.

7.5.2.5 CoyeTaHusa Harpysok

®PYHKLUMOHANbHbIE HArPY3KA U HATpPy3Kkn oT OeNcTBMA (hakTOPOB OKPYXatoLLel cpebl OOMKHbI BbiTh 3a-
OaHbl Kak Hanbonee BepOATHLIE 3HAYEHUS B paccMaTpuBaeMblii Nepnuon BpeMeHu.

PacueTHoe pabouee gaBneHwe U MakcuMansHas UMM MUHUMAanbHas pabodyas TemnepaTypa OOIKHbI
BbITE MCNONB30BaHbI MPW BCEX pacdeTax And YCMOBWA 3KcnnyaTtauuu, KpOMEe pacyeToB Ha COMpPOTUBMNEHUE
YyCTanocTu, Ofsl KOTOPbIX MOXET BbiTh UCNoNb3oBaHa dakTuieckas BenvynHa pabodero gaBneHns U axktun-
yeckas BenvyuHa paboyel TemnepaTypbl.

7.5.2.6 PacyeT TonwK Hbl CTEHKKX

PacueTbl TOMWMHLI CTEHKU OOMKHLI ObiTh BeINOMHEHbl No opmynam (1)—(6). Mpumep pacuyeTa npu-
BEOEH B MpUNoxeHun |.

7.5.2.7 aBneHwWe nNpu UCnbITaHUAX

KoHcTpyKumMa TpyBbl 4OMKHA BbIAEPKMBATE AABNEHWE NPY NPOBEAEeHUM UCNBITAHWUA He MeHee 1,5pn,.

Onsa pacdeTta HanpseHWA cnegyeT WCMNOMNb30BaTb 3Ha4YeHWE OaBfeHWsA Mpy NpoBefeHUU UCMLITaHUI
1,5pp- BenuunHa gaeneHus Bbille TOro, KOTOpoe hakTUHeCckn MCNonb3oBanoce NpU NpPoOBeAEHWU UCMbITa-
HWIA OaBNeHWeM, He JOMKHA UCMOMbL30BaTLCA MPY pacyeTe TONWKMHbLI CTEHKW TpyObl, €CNKU 3TO OTAEMNLHO He
OTFOBOPEHO 3aKa34yMKOM B (DYHKLMOHAMbHLIX TpeboBaHuAx. BHyTpeHHee gaBreHue npy UCMbITaHUAX B Tpybe
p; paccuYnTbIBaOT No hopmMyne

pi=1.50pu (1)
rge pDW — pacyeTHoe pa6oqee AaBlneHne.
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7.5.2.8 Pac4yeTt HanpsiKeHWn
Tpybbl B cocTaBe wnaHrokabensi 4oMmKkHbl ObiTb CNPOEKTMPOBaHbI TakuM obpasom, 4Tobbl MakcuManb-
HOe 3KBMBANEHTHOE HampsHKeHue o, YAOBNETBOPAIIO KpUTEPUIO
Ge < Mg " Osmys: (2)

rae Mg — KO3 (PULMEHT MaKCUManbHOW HarpysKu, NpuBeAeHHbIA B Tabnuue 8;
Ogppys — 38AaHHOE 3Ha4YeHMe MUHUMATBLHOIO NPeAena TeKy4ecTu.

O'e=é.4(ﬁh—ﬁa)z+ (6a— 6, + (6,— op)f, ()

rae G, — KomnblieBOe HanpsikeHue, cM. hopmynbl (4) u (5);
G, — OCEeBOEe HanpshkeHue;
O, — pafuanbHoe HanpsbkeHwe, cM. hopmyny (6) ans o,; v dhopmyny (7) Ans o,
Heobxoaumo paccmMoTpeTe OBa Cydasi HarpyxeHus:
- AeWCTBME TOMbKO BHYTPEHHErO AaBMNEHWS;
- co4veTaHue Harpysok, Korgaa NoMUMo BHYTPEHHEero aBrneHusa 4elcTBYT (hyHKLUMOHaNbHbIE HArPy3Ku 1
Harpysku oT 4eNCTBMA (hakTOPOB OKpYXaloLen cpebl.

Tabnuya 8 — KoadpdpuumeHTbl MakCUMansHOW Harpysku

Ny
Yenosus
HencTene TONbKC BHYTPEHHEro AasneHus CoueTtaHue Harpysok
SkcnnyaTtauua 0,67 0,80
McnblTaHWe BHYTPEeHHWM OaBrieHuem 0,96 0,96
Yknagka — 1,00
AHOManbeHbIE YCNOBWA 3KCMnyaTauum — 1,00
MpumMeyaHune — KpuTepui 3KBUBANEHTHOIO HaNPsXeHWUA NPUMEHSIOT TOMBKO K YCMOBUAM KOHTPONMUPYEMbIX

Harpysok. [ns oueHkn 1 BepumKaummn yCcrnoBuiA KOHTPONUPYEMBIX CMELLEHWIA OMYCKAETCA NPUMEHATL METOA, ONMCaH-
HbIA B NPUMOXeHUn J.

McnblTaHMa BHYTPEHHUM faBneHuem paccMoTpeHbl B 7.5.8.14 n 7.5.8.15.
PacyeT KOMbUEBLIX WM paguanbHblX COCTaBMSAKLIMX HaMpsbKeHWs BbINOMHST C WCMOMb30BaHWMEM

dopmyn (4)—(7).
KonbueBoe HanpshkeHne G,,; Ha BHYTPEHHEeW CTOPOHE CTeHKWU TPybbl paccumTbiBaOT Mo hopmyne

524 (D —
on = (Pr—Ps) - ﬁ_zzgj — Pe (4)

rae p; — BHYTpeHHee [aBlieHNE,
P, — BHELIHEE AaBreHne;

D — HOMWHanbHbLIN HApYXXHbIW ANaMeTp;
t — TonwmMHa CTeHKM, paBHas f; unu t, B 3aBMCUMOCTM OT YCrOBUIA cornacHo Tabnuue 7.

KOJ'IbLIEBOE HanpaxeHne Ghe Ha BHeLUHen CTOpOHEe CTEHKH pr6b| paccy1TbiBakOT No cbopMyne
2. (D-2tP
D? — (D - 267

PaguaneHoe HanpsxeHwe o, Ha BHYTpeHHE.‘I;'I CTOPOHE CTEHKN pr6bl pacCcyMTbIBAKOT MO cbopmyne

Sre = (Pi— Pe) - = Pe- (5)

Orj = —Pj (6)

PagunanbHoe HanpsxeHwe o, Ha BHELUHEN CTOPOHE CTEHKU prGbI pacCHUTbIBAKOT MO cboplvlyne

Ore = —Pe- ()
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O6buiee oceBoe HanNpPaAXeHWe G, JOMKHO YHUTLIBATL OCEBbLIE HAaMNpPSKEHWUs, BO3HMKaKLWMe OT pacTarnsa-
IOLLMX, M3rnbatoLLmnX Harpy3oK, N HaNpsKeHVWe Ha 3arnyluke, korga B Tpybe cozgaeTcs NoBbILEeHHOe AaBneHune.

Mpun coveTaHWun Harpy3oK cnedyeT NpMHUMaTh BO BHUMaHWe cnegyolue cCoCTaBnaWme HanpsKeHNs:

- KonbLeBble HanpsKeHus, 00ycnoBneHHble BHYTPEHHUM OaBNeHWEeM UK BHELIHUM AaBNeHueM, onpe-
aensiemble no oopmynam (3) un (4);

- paguvancHble HanpskeHus, onpegensiemble no gpopmynam (5) u (6);

- OCEBbIE HaMNpPSKEHWUS, Bbi3bIBAEMbIE HArPY3KOM Ha 3arnyluKke, pacTArMBaoLLMMK U M3rnbanwnumm Ha-
rpy3kamMu;

- KacaTenbHble HanpaxXeHus, 0bycnoBneHHble AeNCTBYOW MM KPYTALLMM MOMEHTOM;

- KOHTaKTHble HanpsKeHus.

BmecTo ToYHbIX pacyeToB MOXeT BbiTk BbINOMHEHA YNPOLLEHHAan OLeHKa, OCHOBaHHAasA Ha KOHCEpPBaTUB-
HbIX AONYLEeHWsX.

Dopmynbl 4NA ONpegeneHns YCNoBUA OKPYKHOWM NOTEPW YCTOWYMBOCTU NPUBEAEHbI B NMPUNOKEHUN J.

Ocoboe BHUMaHWe criegyeT yaenaTb cnydvato, korga Tpyba nofaBepraetcsl 3Ha4YMTENbHOMY BHELUHEMY
OaBMNeHuIo B COYETAHMU C M3rnBoM, YTO MOXKET MPUBECTU K CMATUIO.

TunuYHble coveTaHUsa Harpy3oK npueedeHsl B 6.2.5.2.

7.5.2.9 ConpoTUBNEHWE yCTanocTu

HeobxoOQMMo BbINOMHWTL @aHanM3 COMPOTUMBIEHWA YCTanoCTW YY4acTKOB W 3MEeMEHTOB LWnaHrokabens,
KOTOpbIE NOABEPKEHBLI AENCTBMIO UMKMNYECKUX HAarpy3oK, AN Toro 4Tobbl:

a) nokasaTtb, YTO YCTanocTHasa OOMNroBeYHOCTL LWnaHrokabens yaoeneTBopseT TpeboBaHuam K pacyeT-
HOMY CPOKY Cry*0bl;

b) noaTBEpPANTE NPUrOAHOCTE COMpsXKeHWs LWnaHrokabena ¢ nnaBy4yMM HedTErasonpombiCNOBLIM CO-
opyxeHnem npu paboTe WwWnaHrokabens B UHAMUYECKUX YCMOBUSAX;

C) onpenenvTb MecTa BO3HUMKHOBEHMSA W BEMWUYMHY M3HOCA KOMMNOHEHTOB LWnaHrokabens v noaTeepauTh,
4YTO KOMMOHEHTbI WNaHrokabens yCTONYMBbI K YCTANOCTHOMY paspyLUeHuto;

d) onpenenunTb YCTanocTHbIE XapakTePUCTMKA BCEX KPUTUHHBIX KOMNOHEHTOB LUnaHrokabens.

YKkasaHusi B OTHOLLEHWK pacyeTa CONpPOTUBIEHUA yCTanocT NpuBegeHsl B pasgene 6.

7.5.2.10 OBanbHOCTB

OBanbHocTe Tpy6 B cocTaee wnaHrokabens f,, %, OOMKHA MUMeTb BENUYMHY, COMMacoBaHHYI0 MexXay
3aKa34yuKoM U U3roToBUTEnem. PacyeT oBanbHOCTU BLIMOMHAKT No hopMyne

Diax = Dri
=L 160, (8)

rae Dmax nbD in — MaKCHMManbHbIA 1 MUHUMANbHBIA Hapy)KHbEI;I anameTp B OAHOM U TOM Xe nonepevyHom

ceveHun Tpybbl.

m

OeanbHocTb TpyObl B cocTaBe WnaHrokabensa cnefyeT yuYuThiBaTh MPY aHanuae YCroBUA €ro YKMaaku
NPUMEHWTENLHO K CMATUIO U MNOTEpPE yCTONYMBOCTY TpybonpoBoaa npu NnpoaonsHoM narnbe.

7.5.3 Bbibop maTepuanoB

7.5.3.1 O6LWMe nonoxeHus

Martepuane! gna metannuieckux Tpyb cnedyet BbOUpaTh C yHeTOM NapameTpoB TPaHCMNOPTUPYEMOro
chnouaa, Harpy3ok, TeMnepaTtypsbl U BO3MOXHbBIX aBapUHbIX CUTyaLUWIi B MPOLIECCe YKNaAK/ U SKCnnyaTauuu.
BbibpaHHble MaTepuanbl 4omkHbel obecneynBaTte COBMECTUMOCTL BCEX 3MemMeHToB WwnaHrokabens. Heobxo-
OVUMO YYMThIBaThL CriefyLlne XapakTepucTUKU MaTepuarnos:

- TBEpPAOCTh;
NNacTUYHOCTL;
COMpPOTUBIIEHWE YCTaNoCcTH;

- CBapWBaeMoCTb;

- aHTUKOPPO3MOHHbLIE CBONCTBA.

B npunoxeHun H npuBegeHa maTtpuLia matepuarnos Tpy6, nogxonalmx Anst UCNonbL30BaHUs B MOLBOAHLIX
lunaHrokabenax. Matpuua cogepXuT TUNoBble MUHUMAanbHblEe TPeDOBaHUA ANA KaX40ro Buoa MaTepuarnos.

7.5.3.2 YCTOMYMBOCTb K KOPPO3MOHHOMY BO30EWNCTBUNIO

Heobxogumo nogTBepOUTE KOPPO3MOHHYK CTOMKOCTE MaTepuarnoB B TeYeHWe BCero pac4eTHOro cpoka
cnyx6bl. MNpu oLeHKe KOPPO3MOHHOTO BO3AENCTBUSA CrEQYeT YYMThIBATb MakCcUManbsHy TeMmnepaTypy U py-
rme yCrnoBusi, B KOTOPbIX B TEYEHWE PACYETHOro cpoka cnyx6bl MmoxeT HaxoouTbea Tpyba B cbope. [ns Bbi-
BpaHHoro matepuana KpUTMYeCKan TemnepaTypa TOYEeYHON KOPPO3UnU K KpUTUYeCKasa Temnepartypa LeneBon
KOppOo3uK (B 3afaHHbIX YCIOBUSIX 3KCMNyaTauun) 4OMKHA NpeBblllaTbh MakCUMarnbHy TeMmnepaTypy npu aKc-
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nnyaTtaunn, ecrnv npMMeHnumo. Bo3HWKHOBEHWE BHYTPEHHEN KOPPO3WMKU He JOMYCKAETCH, MOCKOMNbKY NPOAYKTbI
KOppPO3MK MOTyT NPUBECTH K noBpexaeHuio obopygoeanus Cl[, kK KOTopoMy NOAKMNIOYEH LWnaHrokabens.

Mpw BLIDOPE MaTepManoB HEOBXOOWMO MPOBECTU MUCTLITAHUS HA KOPPO3UOHHYK CTOWKOCTL C UCMOMb30-
BaHMWEM MpenycMoTpeHHbIX TY pabouyux niovaoB, Unu NnpefocTaBuTe JOKYMEHTanbHoe CBUAETENLCTBO Ha
OCHOBE BLINOMHEHHLIX paHee UCMNbITaHWA, NOATBEPKOAKUIEE COBMECTUMOCTE paboumx donongos ¢ BbibpaH-
HbIMW MaTepuanamu.

Mpu BoIGOpE MaTepnanoB cneayeT yYuTbiBaTh (MPU HEOBX04MMOCTI):

- BO3MOXHYH MOABEPKEHHOCTb HEKOTOPbLIX CTanen Kak MecTHOM KOPpPOo3uKn, Tak U KOPPO3UMOHHOMY pac-
TPeCcKMBaHUO Noa Bo3aelcTBMeM (DaKTOPOB BHELLUHER Cpedbl B YCMOBWUSAX Hanu4uus B TPAHCMOPTUPYEMOM
dnounge Boabl, KUCNOpo4a U XNOPWO0B, HANPUMepP B CUCTEME HarHeTaHWsa BOAbI;

- BNUSIHWE KOPPO3UW Ha YCTaNoCTHYH AOMTOBEYHOCTh;

- OrPaHW4EHHYI YCTONYMBOCTb ayCTEHUTHBIX HEPXKaBeoLWNX cTanen K KOppo3un B MOPCKOWN BOLE;

- HeobxoouMocTb obecneyveHns Hepas3pbIBHOCTK Lenn cucTemMbl OX3 Ans npoTUBOKOPPO3WOHHOW 3a-
LWKWTbI 3a4aHHbIX 3NEMEHTOB;

- BO3MOXHOE B3aUMHOE 3MeKTPOXMMUYECcKoe KOpPO3UMOHHOE BO3OeWCTBNE pasNUUHbIX MaTtepunarnos npu
3NEeKTPUYECKOM KOHTaKTe B CONMEHOW TOKOMNPOBOASLLEN cpede;

- TpebyeMyl TOMLWMHY 3alLMTHOIO NOKPLITUS (MNAaKUPOBKK LIMHKOM) Ha Tpybax Ans obecneyeHus npo-
€KTHOrO CpoKa CNy»0Obl.

7.5.4 3awunTa OT KOPPO3UK U 3PO3UU

7.5.4.1 Koppo3WoHHasi CTOMKOCTb TPYD npy MakcumMarbHOM TeMnepaType B NpoLecce dKcnnyatauum

Tpyba pomkHa ObITh YCTOMYMBA K TOYEYHOW W LLIENEBOW KOPPO3MKM B MOPCKOW BOAE B AuanasoHe pac-
YeTHLIX TEMMEpaTyp NpW BO3AENCTBUM NMpefyCcMOTPeHHbIX TY pabounx dnionaos.

7.5.4.2 3awumTa oT BHELLHEWN KOPPO3UK

HomxHa 6biTe obecneveHa 3awmnta TpyD, M3rOTOBMNEHHBLIX U3 MaTepuana, NoABEPKEHHOIO KOPpO3un B
MOpCKOW Boge. Takas 3alumuta MoxKeT ObiTb peanu3oBaHa cregyowumm cnocobamum:

a) HaHeceHWeM BHeLLHen 0bonoYkn M3 TepMonnacTa;

b) HaHeceHWem BHELIHEro MeTannM4YecKoro MOKPLITUA M3 ApPYroro Metanna (HanpumMep, NnakupoBkKa
LWHKOM), obecneunBatoLero 3X3;

c) npumeHeHnem 3X3 ¢ yKnagkon B MpOCTPaHCTBO Mexay Tpybamu B cocTaBe LNaHrokabens xxepreeH-
HbIX MPOTEKTOPOB;

d) y4eToM npu onpefeneHn TOMWWHLI CTEHKK TPyDObl MpUnycka Ha KOppo3uK.

7.5.4.3 3awuTa OT BHYTPEHHEN KOPPO3MK

JomxkHa 6biTe oBecneyeHa 3awmTa Tpyb, M3roTOBNEHHLIX U3 MaTepuana, NoOABEPKEHHOIO BHYTPEHHEN
KOppO31K U 3p03UK Mo BO3AENCTBUEM TpaAHCNOPTUPYEMbIX rtonaoB. Takas 3awuTta MoxXeT ObiTh peanuso-
BaHa cnegywLwMn cnocobamu:

a) BbIMOMHEHWEM MacCMBUPOBaHUS UK APYroW XMMUYeckon obpaboTku noBepxHOCTH Tpybbl ons obpa-
30BaHUsi BHYTPEHHEro aHTUKOPPO3UOHHOTO CIos;

b) yyeToM npu onpegeneHMn TOMWUHBI CTEHKK TpyObl MpUNycKa Ha KOpPpPOo3uK;

C) y4eToM Npu onpeneneHun TONWKUHbI CTEHKM TpyBbl Npunycka Ha 3po3nio.

[na npenoTBpalleHWs BHELIHER U BHYTPEHHEN KOPPO3WMW AOMYyCcKaeTcsl MPUMMEHEHWe ApYrnx cnocobor
3aLMTHI NPWY YCNOBWUM NOOTBEPKAEHUA UX 3hdeKkTUBHOCTH. [MpUMeHsieMble cnocobbl 3aLluThLl OT KOPPO3UK
OOMKHbI obecne4YnBaTh 3awMTy TpyD OT KOppPO3MW B COCTaBe LnaHrokaberns Ha NpoTsKeHWW YCTaHOBIEHHOMO
B TY pacyeTHOro cpoka cnyxbbl meTannmyeckoi Tpybel. 3alinta, HaHOCKMMasi Ha OCHOBHOI MaTepuan TpyObil,
OOMKHA DbITh YCTOMYMBA K BO34EACTBMK MOPCKOW BOAbLI M MPOEKTHLIM TemnepaTtypam.

Ecnu ons nonyyeHus HeobxoaMmon AnuHel TPyGel NPU M3rOTOBMEHWMM FOTOBOTO U3AENWUSA UMK B pe3ynkTa-
TE OCYLLECTBMNEHWUA PEMOHTA MCMNOMb3YHT COEAUHUTENBLHLIE 3MIEMEHTLI, TO 3aLUUTa OT KOPPO3UKX OOIMKHA BbITh
obecneueHa Ha y4yacTke coeuHeHus. INpn NOBpeXOeHNA 3aLLNTLI CEAYET BLINONHATE €8 PEMOHT COrMacHo
TY marotouTens.

7.5.5 BopopoagHoe oxpynyuBaHue

Mpwn Bbibope maTepuanoB Heobxooumo yaensTe ocoboe BHUMaHWE YCTOMYMBOCTU K KOPPO3MOHHOMY
pacTpecKUBaHWIO MO BO3OENCTBMEM BHELUHEN cpedbl (BKMHYasi CepoBOOOPOAHOE pacTpeckuBaHWe nog Ha-
NPsKeEHMEM W BOAOPOOHOE pacTpeckmMBaHue npu gencteun 3X3). B yacTHOCTW, 3TO OTHOCWUTCS K Matepuanam,
NoABepPrarvLUMMCa MEXaHWYECKOMY YNPOYHEHUWIO C M3MEHEHMEM MEeXaHWYecKnX CBOWCTB MeTanna B npolecce
M3roTOBMNEHWS, YKIaOKu 1 aKcnnyatauuu. MNapameTpamu, Ha koTopble cnegyeT obpaTtuTe BHUMaHWe, ABMSTCA:

- NOOBEPXEHHOCTbL MaTepvarna KOppo3MOHHOMY pacTpecknBaHWio (BKMo4as BO34EeWCTBUS B Mpouecce
M3roTOBMEHMS WU CBAPKN);
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- BNUSIHWE MPOHWUKaKLLEN B WwnaHrokabens MOPCKOM BOAbl (MPUMEHWTENbHO K BOOOPOOHOMY pacTpe-
CKMUBaHWO Npy gencteun 3X3);

- BO3MOXHOCTb HABOOOPOXMBAHUSA MO BO3OENCTBMEM OX3;

- YPOBEHb HanpsKeHn 1 gedopmauni;

- TeMmnepartypa.

7.5.6 U3rotoBneHue meTannm4eckux Tpyo

7.5.6.1 O6Lwume nonoxeHus

MeTtannu4yeckasn Tpy6a, npegHasHa4YeHHas ons UCNoNb30BaHWs B COCTABE LWaHrokabensi, MOXXeT MMeTb
BeCcLIOBHYH KOHCTPYKLIMKO MMM KOHCTPYKLMIO CO CBapHbIM LWBOM. B npouecce M3aroTorneHWs Heobxogumo uc-
KIMHOYATE 3arpA3HeHME CbipbA M MaTepUarnoB, a TAKKe YacTUYHO W MOMHOCTLIO TOTOBLIX TPYO.

B TY naroToBuTens OOMKHLI ObITh OnNpedeneHbl BCe 3Tanbl M3rOTOBMEHUSI TPyDbl OT MPOBEPKU Chipbs U
MaTepuanoB 40 OTrpy3kM rotoBbix Tpyb. [Ns Kaxgoro stana AormkHbl OblTb ycTaHOBREeHbl Hanbonee 3Ha4vu-
Mble KOHTPOMNMpPYEMblE NapameTpbl.

7.5.6.2 MapkupoBKka MeTannn4ecknx Tpyo

Bce Tpy6bl, nocTaBnsemMsle U3roTOBUTENEM, AOMKHbI ObITh NPOHYMEPOBAHLI MU UMETbL MapKUPOBKY CO-
rnacHo FOCT 10692, TOCT 550 (cm. Takke [17], [18] unn aHanornyHble 4OKYMEHTHI).

Ons Tpyb c 0Bonoykon M3 TepMONMIacTUYHOro NonvMepa Ans UaeHTUUKaLum MoXeT BbiTb MCNONb30-
BaHa LiBETOBasi MapKUpoBKa UK yHUKanbHoe 0bo3HavYeHne.

7.5.6.3 JokymeHTaUMsa N3rotoBuTeNs

[okymeHTaumsa M3roToBMTENs AOMMKHA BKNYaTh nnaH obecneveHns kadecTea. [MnaH obecnevyeHus ka-
4YecTBa JOIDKEH COOoepXaTb MHOPMALIMIO, MEPEYUCTIEHHYI0 B HAcTOSLWEM NoApa3saerne, B AOMNOMNHEHUE K UH-
cdopmMauum, npuBegeHHon B 7.1.2.

MaroToBneHne MeTtannuyeckux Tpy® cnegyeTt BbINOMHATbL C UCMONb30BAHUEM CreluanbHbIX 3aroTOBOK
¢ cobritogeHnem nocnenoBaTensHOCTU AeNCTBMIA W B AMana3oHe ykasaHHbIX B nnaHe obecneyeHns KkadecTsa
3Ha4YMMbIX NapameTpoB. 3rotaBnmeaemMble TpyDObl JOMKHBI MMETh 3a4aHHY0 ANWHY, COeAMHEHNE OTOENbHbIX
Tpyb B NpoLiecce U3roTOBNEHWSA He AONYCKaeTCs, eCnu aTo He onpeaeneHo B TY. TonwuHa CTEHKWM MeTannuye-
ckol Tpybbl AoM¥Ha cOOTBETCTBOBRATL 7.5.2.6. [lomkeH ObiTb 0becnevyeH KOHTPOMbL NpoLecca U3roTOBIMEHUS.
TexHONornsa N3roTOBNEHUS OOMKHa UCKITHYAaTh KOHTaKT Chipbsl, MAaTepuarnos, 3aroTOBOK U NONMHOCTLI0 FOTOBLIX
Tpyb c BellecTBamu, CNOCOBHBIMU NPUBECTU K 3arpsi3HEHWIO TPYObI.

[na Bepudukaymm nnaHa obecne4eHnsa KadyecTsa AOMKHbI ObiTb BbINOMHEHBI MPUEMOYHBLIE UCTIBITAHWUS
B COOTBETCTBUM C 5.6.3 1 Tabnuuei 9. YkazaHHbie NpUeMOYHble UCMbITaHWA AOMKHbI ObiTh NPOBEAEeHbl A0 Ha-
Yyana npoussogcTsa Tpyo.

Ecnu pesynsratel ogHoro unu Bonee ucneiTaHuia Npu Bepudukauum nnaHa obecnevyeHnsa KadecTea He
COOTBETCTBYIOT 3afjaHHbLIM TpeboBaHUaM, HeobxoQMMO NepecMoTpPeTb NNaH obecneyeHns Ka4ecTBa C BHeCe-
HUeM HeobXxo4MMbIX UBMEHEHWNI M NMOBTOPHO NPOBECTM UCMLITAHUA.

B nnaHe obecnedeHus KadecTBa OOMKHbLI ObITh M3NIOXKEHBI Creaylolne NyHKThI, NoAnexallne cornaco-
BaHMWIO C 3aKa34uKoM:

- MpoBefeHUe onpefenuTenbHbIX UCTIbITAHWIA B COOTBETCTBUM C pPasfenom 5;

- LleneBble NOKa3aTenu Ans NpoLeccoB NPOM3BOACTBA CTanu, NMUTLA, TEXHOMOTUS NerMpoBaHus, npoka-
Ta UMK XONOAHOW U TepMUYeckoi 0bpaboTku, BKNOYaa NpefensHble 3HaYeHUs OTKITOHEHUST TEXHOIMOrMYECKUX
nokasaTtenem;

- TpeboBaHWs K XMMWYECKOMY COCTaBy M MOKasaTesb KOPPO3MOHHOW CTOMKOCTM 4715 TOHEYHOW Kop-
po3nu;

- MOPSIAOK KOHTPOIA MOCTaBKM Matepuana, norpy3o4HO-pasrpy30yHbix paboT 1M MOCTaBKW FOTOBLIX TPY6;

- npouecc popmoBaHus TpyOHON 3aroTOBKMU;

- MeTon xonoaHol obpaboTkn 3aroToBKW, KANMBbpoBaHWs, OKOHYaTensHoM 0BpaboTku, pacyeTHele pas-
Mepbl U NpegenbHble OTKIOHEHUS;

YCINOBWS OKOHYaTeneHOW TepMoobpaboTkm 1 MexaHn4yeckne CBOMCTBA;

- npouenypbl Hepa3pyLlaLero KOHTPOMS, BKITOYaa KpUTEPUN NPUEMKN;

- repevyeHb MexaHWYecKMX U KOPPO3NOHHBIX UCMNbITaHUN;

- npouenypbl KOHTPOMs Ppa3MepoB;

- MpUCBOEHNE HOMEpPORB Tpybam;

- LleHTPMpOBaHWE 1 TUM pa3fenku LWBa Npyu CBapKe, NOAroToBKa cneuudukalmm npoueaypbl CBapKu;

- npouenypbl CBapku, NMPUEMOYHOro U HepaspyLlalllero KOHTPOms KayecTBa CBapHbIX LUBOB, BKMOYas
NpUeMoYHble KpUTEPUN;
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- paspylUaLlLMiA KOHTPOmb CBAPHbLIX COEQMHEeHWA 1 NOpAgOK AEACTBMIA B CryvYae HeyaOBNeTBOPUTEb-
HOro pesynbTara UCMbITaHWUNR;

- UCMbITaHWe BHYTPEHHUM OABMNEHUEM W NpoLeaypbl OUUCTKU/MPOMBIBKY;

- npouenypbl MAapKUPOBKW, HAHECEHUWSA NMOKPbLITUA 1 3aLUNThI;

- cofepKaHue NocTaBnseMoin ¢ TpybaMu JoKyMeHTauuu.

7.5.6.4 lameHeHue 3Ha4MMbIX NapamMeTpoB

MoBTOpHbIE NPUEMOYHLIE UCMbITAHWA ANA BepudMkaunn nnaHa obecnedeHns KavyecTsa NpoBoaAT Mpu
cnegyroLmx N3MeHeHUAX NPOU3BO4CTBEHHbBIX NPOLLECCOB:

a) yBenuMuYeHWe Unu yMmeHblleHne pasMepa TpyObl (TOMWWHBLI CTEHKWM UMW AunaMeTpa) 3a rpaHuubl gua-
nasoHa, COrmacoBaHHOMO C 3aKas4ynKoM;

b) 3ameHa TexHonoruyeckoro o60pynOBaHUS;

C) yBENnWYeHWe UMM yMmeHblUeHWe COAeKaHUA NEernpytowmnx aNeMeHToB 3a rpaHuLbl guanasoHa, ycTta-
HOBREHHOro B TY narotoBuTens;

d) mogudmkaLmMm npoLecca NPOM3BOLCTBA CTanu, TEXHONOMMW erMpoBaHnst, MPOKaTKK NI XONOL4HON 1
Tepmuyeckoin obpaboTku;

e) moaucuKaLunu NpoLeccoB LeHTpUpoBaHus TpyO, pa3denku WBa U TeXHONOrMK CBapKu.

7.5.6.5 NpownzBoacTeo cTanm

[Mpow3BoacTBO cTanw crieqyeT OCyLLecTBNATbL N0 aTTeCTOBAHHON TEXHONOMMKU C UCNOMNb30BAHNEM CbIPbS
¥ Matepuanos, yKasaHHbIX B TY W3roTOBMTENS, B 3a4aHHON TEXHONMOMMYeCKoN nocrieqoBaTtensHocTn ¢ obe-
crnevyeHnem 3afaHHbIX TEXHONOIMMYeckMx napameTpoB. Ecnv no TpeboBaHuio 3akas4vmka HeobxoamMmo BbInorn-
HEeHWe crneyunansHoro npolecca, 3ToT NPoLect AOMKeH ObITh onpeaeneH B TY M3rotoBuTens Tpyo.

B TY pomxHbl BbITh onpefeneHbl TEXHONOINMSA NPOWU3BOACTBA, KOHTPONBHO-U3MepUTENLHAaa annapaTypa,
ucnonb3yemas A5 KOHTPOns napamMeTpoB TEXHOMOMMYEeCKOro NpoLecca U UX OTKIMOHEHUN, a Takke O0oMyCcTu-
Mbl€ YPOBHW NPUMECE/NOCTOPOHHMX BKIHOYEHWUNA.

[o Havana onepaumn popMOBaHWsA NUCTa, NONOCkl (WTpunca) unu Tpybbl cnegyeTt NpoBecTM OCMOTP
COCTOSIHUSI TUCTOB W NUTBIX 3aroTOBOK FOTOBOW cTanu, 4Tobel ybeauTecs B cobniogeHnn TpeboBaHuin K YNCTO-
Te NOBEPXHOCTH.

Bce anemeHThl, yKka3aHHble B TeXHMYECKUX TpeboBaHWAX K MaTepuanam, BKN4Yasa Te, KOTopble Bbinu
OOMOMHUTENbLHO BKMKOYEHbI ANA KOHTPONS CBOWCTB Marepuana, cnenyeT NpoBepsATs Ha COOTBETCTBME TVY.

7.5.6.6 MaroToBneHne NUCTOB M NOMNOC (LUTPUMCOB)

W3rotoBneHne NUCTOB W Monoc (LUTPUMCOB) CNEAYeT BbIMOMHATE C NPUMEHEHWEM aTTeCTOBaHHbLIX TeX-
Homoruia, cobntogas nocnenoBaTenNbHOCTL AEWCTBUIA, YKasaHHy B TY Ha M3roToBMneHWe, U NPUAEPKMBASACH
NPUBEOEHHBIX B HUX 3HAYMMBIX NApaMeTPOB. TEXHONOMMSA U3rOTOBMNEHUS U UHCTPYMEHThLI, NMPUMEHSAeMbIe s
obecneveHns HagnexXallero KOHTPOmNs OTHOCALLMXCA K NPOLEcCy W3roTOBMNEHUS NePeMEHHLIX BEMUYMH U UX
JOMYCTUMBIX OTKIMOHEHUI, AOMKHbI ObITh YKa3aHbl B COCTABMEHHLIX M3roToBUTENEM Tpyb TY.

BoccTaHoBneHWe NMCTOB KM MONOC (LUTPMUMNCOB) MOCPEACTBOM CBapKW He JOMYyCKaeTCs.

7.5.6.7 YoaneHue cMasku

Ecnu B npouecce uarotoBneHus Tpy6 TpebyeTcsa npumeHeHrne cMas0oqHbBIX MaTepuarnos, TO Takue Ma-
Tepuansl HeobXxoOUMO NMOMHOCTLI0 YAANUTE C BHYTPEHHUX U HAPYXKHLIX NMOBEPXHOCTEN 40 Ha4Yana TepMoob-
paboTKW.

7.5.6.8 3aWwmTHOE NOKpPLITUE

MoKpbiTMe ANg 3alMTbl OT KOPPO3UK, ECIIM OHO MHTErpMpOBaHo C TpyDoN, ABNAETCA KPUTUYECKN BaX-
HbIM 3NEeMEHTOM C TOYKW 3peHus obler HagexHocTh nagenus. MNMpouecc opMNPOBaHKUS 3aLUUTLI OT KOPPO-
311 NOANEXWUT KOHTPOI C NpOBeAeHWEM HEeNpepbiBHLIX U3MEPEeHUIA U 3annch OCHOBHbLIX TEXHOMOTMYeCcKnx
napameTpoB.

Ecnu ona obecneuyeHus agreaumn 3alMTHOrO NOKPLITUA W/UNW CO30aHWA 3aLWUTLI OT BOObLI Mexay Tpy-
6ol 1 3aWNTHBIM NOKPLITUEM NMPUMEHSIIOT NIEHKY UMW OTAENbLHbLIA CNOW, TO TaKas NNEeHKa UMK CNon OOMKHbI
MMETb PaBHOMEPHYIO TOMLWMHY WM NAOTHOCTb U NokpbiBaTe 100 % BHeLWHeh noBepxHOCTU TPyObI.

Mpouecc HaHeCeHWs 3alMTHOMo MOKPLITUS Ha TpyOy JomkeH ObiTb HenpepbiBHBIM. B npouecce dop-
MUPOBaHWSA MOKPbLITUA crnefyeT NpoBOAWUTbL MHOTOKPaTHLIN BU3yaribHbI KOHTPOMb NPOTUBOKOPPO3UOHHON 3a-
WKTel Ana obHapyxeHusa BuauMbix 0edeKToB, TakUX Kak U3BMEHEHWE LBETA, HANMW4YMe Ny3blpel, HemeTannu-
YECKUX BKMHOYEHWIA, NYCTOT UMW OPYrMX HEPOBHOCTEN MOBEPXHOCTU. TY M3roTOBWUTENSA OOMKHbI COAEpXaTb
KpUTEPUM AN OTOPaKOBKWM U3AENWA, MMEIOLLNX YKa3aHHble AedekThl.

B TY u3rotoButeNs Ha NPOTUBOKOPPO3MOHHbIA 3aLLMTHBIA CNO A0MKHbI ObiTh OTPaXeHbI:

a) nopsaok 06paboTKM NoBepxHOCTM TPyObl ANS HAHECEHWS MOKPbITUS;

b) gonycTMMble 3Ha4YeHWs TONLWMHBI MOKPBITUS U YPOBHW aaresnu;
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C) MakcumarnbHO AOMYCTUMbIA Nepuog BpeMeHU Mexay NoAroTOBKOW MOBEPXHOCTWU TPyObl M HAHECEHU-
€M 3aLNTHOrO NOKPbITUS;

d) nopsigok xpaHeHusa TpyObl ¢ NOATOTOBNEHHON MOBEPXHOCTHH 0O MOMEHTA HaHECEHUS 3aLLUTHOrO No-
KPbITUS,

e) TpeboraHMa K 3alUTHOMY aHTUKOPPO3WOHHOMY MOKPBLITUI0 B OTHOLUEHWW HEOOoMYCTUMOCTM KOMKOB,
YHaCTKOB C KPYMHO3€PHUCTLIMW BKIIOYEHUAMM, YHACTKOB C HAPYLUEHHOW afre3nei, B3oyTUIA, TPELLWH, paccno-
eHWIA, OTBePCTUIA U T. 4., U HEPABHOMEPHOIO HAaHECEHWS MO BCeMy nepumeTpy TpyObl;

f) TpeboBaHKs K HAHECEeHMIO, TOMLWMHE M OAHOPOLHOCTN repMETM3NPYILLErO MaTepuana (Mpy NCnonb3o-
BaHWK) W K BAUSHUIO YKa3aHHOTo MaTepuana Ha 3eKTUBHOCTb NMPOTUBOKOPPO3NOHHON 3aLLUThI;

g) TpeboBaHWs K 3MeKTPUYECKON NPOBOAMMOCTIU MEXAy NNakupyloLwmum cnoem 1 Tpyboir;

h) TpeboBaHUA K PEMOHTY NPOTMBOKOPPO3VOHHONW 3aLUUThI;

i) NopsAOK BOCCTAHOBMNEHWS NPOTUBOKOPPO3MOHHON 3aLUMThl B NMpoOLEecce coeaunHennst Tpyo.

7.5.6.9 OuncTka BHYTPEHHEN NOBEPXHOCTH TPYObI

Mocne 3aBepLUeHWs U3rOTOBINEHWUS BHYTPEHHAS MOBEPXHOCTL TPYObl A0MmKHA ObiTh O4YMLLEHA OT XKMIOKO-
CTU Y 3arpAsHSALLMX BelwlecTB. BHyTpeHHAs ouncTka gomkHa ObiTe NpoBegeHa B COOTBETCTBUUN C TEXHOIOM M-
4YecKon NpoLeaypon U3roTOBUTENS, B KOTOPOW OOMKHO ObITh OTPaXKeHo criefytoLlee:

a) TpebyemMbli KNacc YNCTOThI U METOALI, MPUMEHSAEMbIE NS M0 OOCTUKEHWS,

b) noaTBEpNKOEHME COBMECTMMOCTU KWMOKOCTEW, UCMOMb3YEeMbIX B MPOLECCe OYUCTKM, C MaTepuanom
TpyObl /UMK NACCUBMPYIOLLMM CITOEM MPU €0 HanWuYnu;

c) Tpebyembli pacxoq >XMOKOCTU, UCMOMb3yeMOW B MPOLECCEe OYMUCTKU, ANA LOCTUHKEHWSA YCTaHOBMEH-
HOro Knacca YncToThl.

Mpouenypa OYMCTKM He OOMKHA CHWXKATb 3KCMNyaTauuMoHHble KadecTBa Tpybbl. [Nocne 3aBeplueHus
OYUCTKM OOMKHa ObITh BLINOMHEHA repMEeTU3aLunsa KOHLOB TpyObl BO n3bexaHue 3arpsa3HeHus.

7.5.7 CBapka meTannunyeckux Tpyo

7.5.7.1 O6wume nonoxeHus

MpuBeaeHHbIe TpeboBaHUA NPUMEHUMbI ANs NPOAOCIbLHbLIX M KOMbLEBLIX CBAPHbLIX LLUBOB.

XapakTepuUcTMKU CBApHbLIX COEAWHEHWUH OOMKHbI ObITb OnMpeferneHbl B OOKYMEHTaxX W3rOTOBUTENS U
OOIMKHO BbITE NOATBEPXOEHO UX COOTBETCTBME KOHCTPYKLUMUK TPYDObI 1 YCNOBUAM MPUMEHEHUS.

JTtoboe coegnHeHWe OOMKHO BbITh BEINOMNHEHO KBANUMULMPOBAHHLIM NEPCOHANoM C NPUMEHEHMeM aT-
TECTOBaHHbIX TexHonorui. CeapHble COeAMHEHUS NMOANEXKaT KOHTPOMO COrMacHo NiaHy NpOBEpPKX CBapHbIX
LLIBOB, COrMacoBaHHOMY C 3aKa34MKOM.

HOomxHel BbiTe paspaboTaHbl NoapobHble Npouedypbl BbIMOMHEHWS CBapHbIX COeAMHEHWIA U Npoueny-
pbl HeEpaspyllawLlero koHTpona. lNpouenypel AOMKHBI BKNHOYATh NMPOMEXYTOUYHYH 3a4UCTKY CBApPHOrO LWBAa
Mexay npoxofamu u/mnu TepmoobpaboTky nocne ceapku. Npoueaypsl JOMKHBI BbITh pacnpocTpaHeHbl Ha
aBTOMAaTUYECKYH U MeXaHN3UPOBaHHYK CBApKy B 3aBOACKMX YCMOBUAX, PYYHYH CBApPKY B 32BOACKUX YCIOBU-
SX U PYYHYH CBapKy B NPOLIECCe BbIMOMHEHUS] PEMOHTHBIX paboT B akBaToOpun, rAe HEBO3MOXHO NpoBeaeHue
aBTOMAaTUYeCKOW CBapKM.

3a pa3paboTKy u aTtTecTaumio Npoueayp BbIMOMHEeHWST CBapHbLIX COEAMHEHUIA B MPoOLEecce PeMOHTHBIX
paboT B akBaTopuM OTBEYaEeT CTOPOHA, KoTopasi byaeT NpoBOAWTL YKa3aHHbIe paboThl.

CerapouHble paboTkl cnefyeT BhINOMNHATE B UACTbIX, CMELMansHO OTBEAEHHbLIX 30HAX, KOTOPLIE JOMXKHbI
BbITE 3allMLLEeHbl OT BO3OeNCTBUA haKTOPOB OKpyxatLen cpefbl. HeobxoguMo nepvoguyecku NpoBepsTh
YUCTOTY CBapO4YHOro obopyooBaHUsA 1M NPOBOAUTE BU3yarnbHbIA KOHTPOMbL CBApPOYHbIX 3MEeKTPO4OB B OTHOLIE-
HUKM MapKW MaTepuana, Npodnns, NOMOXEHUS, HaNM4YMs MexaHM4eCcknX U 3N1eKTPO3PO3UOHHbLIX MOBPEXOEHWUN.
Ecnun npyMeHsa0T aBTOMaTUYeCKyo cucTeMy nogayu, HeodXoOumMo Nepruognyeckn KOHTPONMpOoBaTL NO3ULMO-
HUPOBaHWE CBAapPOYHOW MPOBOIIOKU UMW NPYTKa U UCMPABHOCTL PaboThl CUCTEMBI.

KonbLieBble cBapHble WBLI B TpyBax He crieqyeT pacnonarate B 30HaX C BbICOKAMUW HANPSIKEHUSAMI ONS
CHWXEHUS BEPOATHOCTU BO3HUKHOBEHUA BOOOPOLAHOIO OXpynyuBaHus nog gencremem 3X3.

7.5.7.2 lNoarotoBKa K BLIMOMHEHUIO CBAPKU

MoaroToeky Tpyb nog cBapky Heo6X0OMMO OCYLLECTBNATL B COOTBETCTBUM C aTTE€CTOBaHHOM TeXHOMOrU-
el cBapku, KoTopas JormKHa npegycMmarpusaTh:

a) yoaneHue Hapy»XHOW KOPPO3WOHHOM 3alUUThl HA 3a4aHHOM pacCTOAHUKM OT KoHLA Tpy6bl;

b) pasgenky kpomok TpyObl, BkNtouas:

1) KOHTPOMb YrMOBbLIX AOMYCKOB Ha 0Bpe3aHHbIi KOHEL, OTHOCUTENbLHO NPOAONLHON OCK TPYOHI,
2) KOHTPOSb OMYCKOB Ha 0BanbHOCTb 00pe3aHHbIX KOHLOB,

3) yoaneHue BHYTPEHHUX W HApYXHbIX HEPOBHOCTEMN,

4) ucknyeHre nonagaHns CTPYXKM BHYTPb TPyDbI;
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C) OUUCTKY (MEXaHMYECKYI U/MIMN XMMUYECKYHD) YH4aCTKOB NMOBEPXHOCTU TPyObl, MpUNerawLwmMx K ceapm-
BaeMbIM KOHLaM;

d) BbIpaBHMBaHWE OrOMNoBKa TpybObl M CBAPOYHON FOMOBKW ONsl CBAPKU KOHUOB Tpy6;

e) Npo4YyBKY rasomM, NpyM HeobXxoguUMOCTH;

f) paguansHOe M OcerROe BLIpaBHWBAHWE 3a30pa MeXAy CBapUBaeMbIMU MOBEPXHOCTAMUW B npegenax
3af@aHHbIX JOMYCKOB;

g) HageHoe WM NPaBubHOe PacrnonoXeHWe CBapo4YHON YCTAaHOBKW OTHOCUTENBHO TPYD;

h) KOHTpONb YCNOBUI OKPYKaloLEen cpeab;

i) KOHTPOMNb NapaMeTPOB CBAPOYHOrO 0BOPYAOBaHUS.

7.5.7.3 CBapoyHble MaTepuansbl

CeapouHble Matepuansl JOMKHbl COOTBETCTBOBATEL NPUMEHAEMbLIM TEXHONMOTUAM CBapKW.

Bce cBapoyHble Matepuansl OMKHbI COOTBETCTBOBATL AEWCTBYIOWMM cTaHaaptaMm u TY Ha kaxayro
MapKy cBapo4Horo matepuana. [JokymeHTauus Ha CBapodYHble MaTepuarnbl JOIKHa COAepXaTb CBeAEeHUs O
XMMUYECKOM COCTaBe U MEXaHWYECKMX XapaKTepuCcTUKax, onpegensembix ANA 3a0aHHbIX YCIIOBUIA NMpUMeHe-
Hus. B gOKymMeHTaLuu Ha cBapo4vHbIE MaTtepuansl JOMKHbI ObITh NpYBeAeHbl peKoOMeHAaLUMK no obpalleHuto
CO CBApOYHbIMK Matepvanamu 1 UX NOBTOPHOMY WMCMONb30BaHWUIO Npu obecneveHun TpeboBaHUM K MaKcu-
ManbHON BENWYMHE COOEPXaHWA BOOOPO4A B MeTarse CBApHOro LWBa. Takke JOMKHEI BbITh NpUBeaeHbl pe-
koMeHgaumn no TepmoobpaboTke nocne cBapkn (MakcMMarnbHas TemnepaTtypa, BpeMs BbIAEPHKKM U T. A4.).

MogpsayunK, OTBETCTBEHHbINM 3a BbINOMHEHWE CBAPOYHbLIX paboT, U NOCTABLUMK CBAPOYHbIX MaTepuanos
OOMKHBI COrMacoBaTh XapakTepPUCTMKL CBAPOYHbIX MAaTepuarnoB U YCIOBUA UX NPUMEHEHMS.

7.5.7.4 ATTecTaumsa TEXHONOMMI CBapKX

ATTecTauns TEXHOMOTMIA CBApKM OOMKHA ObITh BLINOMHEHA COrMacHO HaUWMOHanbHLIM CTaHO4apTaM Ha
TEXHOMOIMK CBapKK C y4eTOM KOHKpPETHOro maTepuana Tpyb M Auana3zoHa 3Ha4YeHUn BHYTPEHHEro aMameTrpa
M TOMLWMHbI CTEHKMN.

Mpouecc cBapku He AOMKEH NMPUBOLAWTL K 3arpsi3HEHUI0 BHYTPEHHEW NOBEpPXHOCTW TpyObl unu nonaga-
HWIO B HEE NOCTOPOHHUX BELLECTB.

Bce ceapouvHblie paboTkl JomkeH NpoBOAWNTL KBANUMQULMPOBAHHLIN NEepCcoHan, aTTecTOBaHHbIA AN Co-
oTBeTcTBytOWMX cnocobos ceapku. [Ina 100 % cBapHbIX WBOB CNeayeT BhIMOMHATL BU3yanbHbIA KOHTPOIb 1
NpoBepKy C UCMOMNb30BaHUMEM METOL0B HEpPa3pyLUALLEero KOHTPOns.

MpumeyaHue — T[lpumepsl TpeboBaHWA K aTTECTAUMOHHBLIM WCMLITAHUSAM CBapLUWMKOB TNPUBEOEHbI B
FOCT P MCQO 9606-1. BuayarnbHblil KOHTPOMb MOXET MPOBOANTLCA MMEHLLMMK aTTecTaluio Ha NpoBeAeHWE BU3yaribHOMO
KOHTPOMA CBapLLMKaMK MK ornepatopaMi cBapodHbix pabot ¢ ydetoM TpeboeaHui FOCT P MCO 17637.

7.5.7.5 VicnbiTaHne cBapHbLIX WBOB

B nnaHe npoBepku cBapHbIX LIBOB A0MKHa GbiTh NpuBegeHa nogpobHas nHdopmauus o Metogax u
4YacToTe NPOBeAEeHUs UCMNbITaHWA pabodnx cBapHbLIX LWBOB U ONPedeneHo crieayLlee:

a) UCNonb30BaHMe MEeTOAO0B HepaspyLalowWwero KOHTPOMIa UNu paspyLlatwero KOHTPONsa CBapHbIX Co-
edNHEHNHN;

b) pacnonoxeHune 1 cnocob otaeneHus Matepnana obpasua AN paspyLlatoLero KOHTPons;

C) NoaroToBKa onbiTHOro obpasua;

d) ngeHTUKUKaLMAa 1 NpocnexXnBaeMocTb UCNbITaTeNbHOro obpasuya;

e) onucaHne UCNbITaHUA U METOL, UCTLITAHNNA;

f) KpUTEPKMM NPOXOXKOEHWSA UCTBITAHWI;

g) KpUTEPUN NOBTOPHbLIX UCMBITAHWI (MpY HEOOXOAUMOCTHN).

7.5.7.6 PeMOHT cBapHbIX LUBOB

Mpw obpaszoBaHuK 0edEeKTOB CBAPHbLIX LUBOB, MOMYYEHHbLIX B pe3ynsraTe OAHOMNPOXOAHOW CBapku, pe-
MOHT He gonyckaetcs. [loBpexaeHHble WBbl U OTHOCALMNECH K HUM OKOSOLLOBHbIE 30HbI AOMKHbLI ObITh yaa-
NeHsbI.

Mpu obpasoBaHuy AedeKToB CBapHbIX LWBOB, NOMNYyYEeHHBIX BO BpeMs NepBoro npoxoga npyv MHOronpo-
XOOHOW CBapKe, PEMOHT He gonyckaeTcs. [NoBpexaeHHble LWBbI U OTHOCALLMECS K HUM OKOMOLUOBHbIE 30HbI
OOMKHbI BbITb yaaneHsl.

Ecnn npu mHoronpoxoHow cBapke aedekt obpaszosBaH npy BTOPOM UMW NocnegyleM npoxogax, fo-
nycKaeTcs NPOBEAEHNE PEMOHTA B COOTBETCTBMM C NPeANUCaHHON U3roToBUTENeM aTTeCTOBaHHOW TEXHOMO-
rmen pemoHTa. lNocne peMoHTa J0MKHbI BbiTh NPOBEAEHbI NOMNHbIA BM3yarnbHbIA OCMOTP BCEX CBAPHbIX LLBOB
¥ UX MPOBEpPKA C UCMOMNb30BaHWEM HEpa3pYLUAloWKX METOAO0B KOHTPONS.
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7.5.7.7 PeMOHT cTanbHbix TpyO

Ona pemoHTa paboTtalowero nog AaBneHwem aneMeHTa TpebyeTcs NonHoe yaaneHne UMerolero ge-
dekT yyacTka Tpy6bl C MocneoyloL e cCBapKkoi BCThIK CBODOAHBIX KOHLOB TpyObl MNKM BCTABKOW WU CBapKOW
BCThIK OTpe3Ka TpyDbl TON Ke KOHCTPYKUMN.

PeMOHT NnacTUKOBBLIX WKWK MeTannmMyecknx BHelWHUX 0Donoyek, KOTopble HeoTAeNVMbl OT KOHCTPYK-
uumK TpyGbl M/MNWM NPOTUBOKOPPO3VOHHOW 3aLUMUTLI, CEeAYET BbINOMHATL cornacHo TY uarotoButens. B pesynb-
Tare peMoHTa AOMKHbI BbiTh MONMHOCTLH BOCCTAHOBMEHbLI KOHCTPYKTUBHbIE U (DYHKLMOHANbHbLIE NapameTpsbl
0B0N04KN.

7.5.8 UcnbiTaHUA cTanbHbIX TPY6

7.5.8.1 O6wWwme nonoxeHus

Ha penpeseHTaTuBHbIX 0Opa3suax rotoBOW TpyObl, UMEILLMX CBapHblie WBbl, HE0BXOOWMO BbIMONHATL
BCE WCMbITAHWSA, 38 UCKMYEHWEM UCTMbITAHWA HA pasgady TpyObl U NpoBeaeHMe XMMWUYeckoro aHanusa. Onpe-
AenuTenbHble, MPUeMOYHbIE U MPUEMO-CAATO4HbBIE UCMbITAHWA N30eNUi criegyeT BbINOMHATE COrMacHo pasfe-
ny 5 n Tabnuue 9. MNMepedeHb TpebyeMbix UCNbITAHWIA pasnNUYaeTcs B 3aBUCUMOCTU OT MapKK cTanu (CM. npu-
noxeHwe H).

B nnaHe nposegeHus ucneiTaHWn JoMmKeH ObITe onpeaeneH NopsiAcK otbopa obpasyuos NpoayKumum, co-
CTaB UCMBITAHMIA K UX MEPUOONYHOCTD, a TakkKe yKaszaHo crefyrLlee:

a) MCNoMb30BaHWe METOAO0B HEPA3PYLUALLEro UMW paspyLUatoLLEro KOHTPONS;

b) pacnonoxeHune n cnocob oTaeneHwns mateprana obpasua Ans paspyLuaroLLero KOHTpons;

C) NOAroToBKa ONbITHOrO o6pasua;

d) udeHmuchukayus u NpocnexusaeMocmse UcbimamensHo20 obpa3sya;

e) onucaHwWe UCMbITaHWA U MeTod UCMbITaHWI,

f) KpuTEpUN NPOXOXKAEHWUS NCNBITAHWUN;

g) KpUTEPUM NOBTOPHLIX UCTbITAHWA (NPKY HEODXOAUMOCTH).

7.5.8.2 BuayanbHbll 1 U3MEPUTENbHbLIN KOHTPOIb

Kaxpasa Tpyba gomkHa 6biTb NOABEPrHYTa BU3YanbHOMY KOHTPOMNO. BuayanbHblil KOHTPONb OOMKEH
BKINIOYaTb NMpoBepKy MaTtepwana (matepuanoB) TpyDbl HA HanWuue 3arpsi3HEHWi, MPOBEPKY pa3MepoB M
KOHCTpyKUuK. [ing Bcex Tpyb AomkHbl BbITe onpefeneHsl cnegywlwe napameTpel cornacHo TY maroto-
BUTENS:

a) BHYTPEHHWI JnuaMeTp, KOTOPbIA MOXHO paccunTaTh;

b) HapyKHbIA guameTp;

c) avameTp nobbIX NPOMEKYTOUHLIX CMOEB;

d) oBanbHOCTE;

€) 3KCLEeHTPUCUTET;

f) TonwmHa cTeHkn Tpybbl;

g) BHYTpeHHMe NoBpexaeHnsa NoBepXHOCTU/LedekThl;

h) HapyxHble NoBpeXOeHUA NOBEPXHOCTU/AedeKThI.

B TY narotoBuTens AOMKHbI COAEPKATBECA KPUTEPUM Ha pa3Mepbl U METOALI MPOBEPKU BCEX Bhillenepe-
YWCrNeHHbIX NAapaMeTpPOB C YKa3aHWeM OO0MYCTUMbIX BEMUYUH.

7.5.8.3 lNpenenbHble OTKNOHEHUS pa3zMepoB

MpenenbHble OTKNOHEHWST pa3MepoB AOMKHBI cooTBeTCcTBOBaTh Tabnuue 10. NarotoButens u 3akas-
4YWMK MOTYT COrfacoBath Apyrve npefenbHble OTKINOHEHWS NpW YCroBUM cOBNI0AEHUSA KpUTEpUEB, NPUBEAEH-
HbIX B 7.5.2.

MNpenenbHoe OTKIMOHEHWe TONWMWHbBI CTEHKU BXOOUT B chOpMYyIbl pacHeTa YCTOWYMBOCTU K BO3Jen-
CTBWIO [aBMNEHWS W OKPYXXHOW MOTepu YCTOWYMBOCTM (CM. npurnoxeHue J). Npw Hanuyum obocHoBaHuWSA
OOMNycKaeTcs 3ameHa 3Ha4YeHui, NpuBedeHHbIx B Tabnuue 10, Ha 3Ha4YeHws, ucnonb3yemble Npu pacye-
Tax no ykasaHHelM dopMyrnam. [Jonyck oBanbHOCTW BKMKOYEH B DOPMYMy pacyeTa Ha OKPYXHYIO NoTepH
YCTOMYMBOCTU.

MNpuBeaeHHble B Tabnuue 10 npegenbHble OTKIIOHEHUS Pa3MepOoB BIKSAIOT Ha reoMeTpUYeckme xapakTte-
PUCTUKWM CBAPHOTO LUBA W YCTaNOCTHbBIE CBOMCTBA KOMbLEBbIX CBAPHbLIX LLUBOB, U UX 3aMeHa Npu NpoeedeHum
YKa3aHHbIX pacyeToB He JOoMnycKaeTcs.

MpumeyvyaHune — TllpenencHble OTKNOHEHWSI pa3MepoB, NpMBegeHHble B Tabnuue 10, cOOTBETCTBYIOT Hanbo-
nee xecTtkum TpeboraHuAmM [18], HO He OXBaTbIBAOT MECTa CBAPHbIX LUBOB, yKa3aHHbIe B [18].
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Tabnuuya 9 — WcnbiTadmsa Tpyb

Mcneitanmsa
WMenbitaHne Desphh Tpy6a
onpegenun- npmemMo-caaTtoyHble LioB Py
eHiiaa KOHTponbHbIe (K) (NC)

BuayanbHblil M U3MepPUTENBHBIA KOHTPOMb — 7582 7:5.8.2 — KunTllC
MCnbITaHUs Ha ManoLMKIOBYIO YCTaNoCTbP 7584 — — K K
McneiTaHus Ha pacTaxeHue —— 7.5.85 58.5 KuTlC KunTllC
WcnbiTaHre Ha cnnoLMBaHue —_ 7.5.8.6 7.5.8.6 K KunlcC
MeTtannorpacmuyeckmii KOHTPOIb — MpunoxeHve H | MNpunoxeHue H KunTlC KwuMnC
Makporpaduyeckuii KOHTPOnb — MpunoxeHwe H | MNpunoxernwe H KulC KunTllC
KoHTpornb TBEpaoCTH — 7587 7.5.8.7 KuTlC KwuC
MamepeHre MMKpPOTBEPAOCTH — 7.5.8.8 — K K
McnblTaHne Ha pasgadvy Kosbla KOHYCOM — 7589 7.5.8.9 — KwuMnC
XnMU4eckuii aHanu3a — 7.5.8.10 7.5.8.10 — KnlcC
McnbiTaHnst HA KOPPO3WOHHYIO CTOMKOCTb — 7:5.8.11 7.5.8.11 KulcC KunTllC
ATTecTauusi TEXHOMOrMU CBapKU — 7.5.8.12 — K K
Hepaspywatolwmin KoHTponb — T7:5:813 7.5.8.13 KulcC KnTlC
VcneiTaHWe Ha BHYTpeHHee paspyluaillee o 75814 - K K
naeneHve
McnelTaHne BHYTPEHHUM rmgpocTaTuye- . L 75815 nc e
CKVM OaBMeHVeEM

@ TpeboBaHUs K ONpPefenUTENbHLIM UCMbITAHWUAM COrMacHo pasgeny 5.

b B HekoTOpbiX Chy4asx HeoBXOAWMO BBIMOMHUTL OLEHKY MHOFOLMKNOBOW ycTanocTh. Ee He BbinonHAeT
HEeNoOCpPeACTBEHHO NocTaBLWK TPYD 1 oHa He TpebyeTcs Ans BCexX YCNOoBMA NpUMeHeHNA. VcnbITaHus Ha MHOTOLMKNOBYIO
YCTanocTh BeINOMHAKT C LENbI0 NOKa3aTk, YTO YCTaNoCTHbIE XapakTePUCTUKM, NMPUHATLIE B KOHCTPYKUMK LWnaHrokabens,
YOOBNEeTBOPAT TpeboBaHnAM K aKcnnyaTauMoOHHON AONTOBEYHOCTH.

Tabnuya 10 — JonycTUMble OTKIOHEHUSA pasMepoB

KoHTponupyembivi napametp [onycTuMoe OTKNoHeHne Obbem ncneitannin, %
, 4 +0,3 % ot DP urm 20,13 mm,
HapyHbili gnameTp 100
B 3aBUCUMOCTM OT TOro, 4To Bonblue
OBanbHocTL® 1,0 % ot DP 100
TonuwuHa cTeHKn Tpyobl +10 % ot td 100
OnuHa TpyObI Mo cornacoBaHno C U3roToBUTENEM 100

a8 [InA pa3mepoB TpyObl, KOTOpblE paBHbl UMM NpeBbilawT 38,1 MM, OOMNYCTUMbIE OTKMNOHEHWUS HapyXHOro
avameTpa onpedensitoT ¢ y4eToM TpeboBaHWuii, NpuBedeHHbIX B [18].

b YeTaHOBMNEHHbIA HOMUHAMBHBIN HAPYKHBIN AUaMETP.

¢ OBanbHocTb criegyet onpedenaTts kak Do — D, rae Do v D N3MepeHbl B 0AHOI NNOCKOCTM MONEPeYHOoro
ceyeHus.

d YeraHoBneHHas HOMUHANbHASA TOMUMHA CTeHKW. TOMWMHY CTeHKM CredyeT UaMepsaTs MexaHUYecknM TOrLLM-
HOMEpPOM WK NOBEPEHHBIMWN CPeaCcTBaMU M3MEPEHWIA ANA UCNBITaHWIA C UCNONBb30BaHWeM Hepa3pyLUaLWnX MeTO40B.

min®

7.5.8.4 VicnblTaHnA Ha ManouuKIIOBYIO YCTanocTb
OnbITHBIA 0Dpazew, ecnv BO3MOXHO, AOMKEeH WMeTb He MEeHee O4HOro KOMbLEBOro CBApHOrO LWBa U
NPOOONbHbIA CBAPHOW LWOB. 3@ OOWH LIMKIT HArpy3oK Npu UCMbITAHUSAX B PEXMME LWKNMYECKOro HarpyxeHus
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OOMMKHbI BbITh CMOOENMPOBaHbI NpuBoasLLMe K 06pa3oBaHuio Bonblunx edopmanmin LUKITMYECKNe Harpy3ku,
koTopbiM Tpyba ByneT nogBepraTbCcst NPy U3roTOBIEHWW, YKNaake U akcnnyatauuun. JedopMmvpoBaHue MmoxeT
nokaszaTtb cebsi Mpy¥ OLHOOCHOM pPacTsXKeHUA UNu narube. PexnmM LMKITUYECKOTO HArpy>XeHWUsa cnegyeT noeTo-
pUTb OBaXAbl ¥ BbINOMHWUTL B HEOOX0OVMOM 0ObEMe Hepa3spyLllawwuii KOHTpons obpasua, Kputepuem npo-
XOXOEHUSA KOTOporo ByaeT siBnATbCA OTCyTCTBME 06pa3oBaHusa TpelyH. Ecnn ucneitaHus oneITHoro obpasya
NPONAEHbI, LMKMbI HArPY30K MpW UCMbITAHUAX B PEXMME HarpyeHus crnefyeT noBTOPATb A0 TEX NOpP, NoKa He
NPOM30M4ET PasBUTME CKBO3HOMW TPeLLUHbl, YTOObI OTPa3uTb B AOKYMEHTaxX npeaefibHoe 3Ha4YeHWe Harpy3ku
L0 paspyweHus obpasua.

McnbiTaHua OomkHbl BbITh BLINOMHEHLI M3rOTOBUTENEM TpyD M cOrmacoBaHbl ¢ 3aKa3yMKOM B COOTBET-
CTBUM C npunoxeHuem A. MarotoBuTens Tpyd M 3akasuMKk OOMKHLI COrMacoBaTh KPUTEPUWM YCMEeLWHoro npo-
XOXKAEHUA UCTbITaHWUIA.

7.5.8.5 McnbiTaHna Ha pacTaxeHune

WcnblTaHusa Ha pacTskeHve cnegyeT nposoauTb no FOCT 6996 (cm. Tawke [17], [19] v [20]). Pe3ynbtathl
LOMKHbI COOTBETCTBOBATL TY K Matepuanam. [JaHHble 0 NpUMEHUMOCTI MaTepuanos Tpyb npusBeaeHsl B Npu-
noxeHun H.

PaspylueHne meTanna cBapHOro LUBa BO BpeMsi UCMBITAHUA HA pacTsiKeHWe ONs KONbUEBLIX CBAPHbIX
LUIBOB HEOOMYCTUMO.

Korga pasmep Tpy6bl HegocTaTodeH NS NOAroTOBKM 0OpasLoB No 9TMM CTaHgapTaMm, CnegyeTt MCnonb-
3oBaTb 0Opasubl Tpy6 B HaTypanbHylo BenUYMHY. cnbiTaHus Ha pacTshkeHue OOMKHbI BKYaTh AaHHbIE O
LOCTaTO4HOM 3anace NpPOoYHOCTM Ha PaCTSKEHWE W Pa3pbiB, a TaKkke OTHOCUTENBHOM yOIMHEeHMW obpasua npu
paspbiBe.

7.5.8.6 UcnbiTaHue Ha cnnowmMBaHve ANg BHELWHEro U BHYTPEHHEro CBapHOro LWea

WcnbiTaHua Ha cnnowwmBaHue criegyeT npoeoguts no FOCT ISO 3183 (cm. Takke [17] v [20]). Peaynb-
TaTbl OMKHbLI COOTBETCTBOBATL TEXHUYECKMM TpeboBaHusM K matepuanam. [aHHble 0 NPUMeHMMOCTN MaTe-
puanos Tpy6 npusBegeHbl B npunoxeHun H.

7.5.8.7 KoHTponb TBEpPAOCTH

KoHTponek TeepgocTu cnegyet npoeoauts no FOCT ISO 3183, FTOCT 6996 (cm. makxke [17], [18], [20] wn
[21]). PeaynkraTel 4OMXHEI COOTBETCTBOBATL TEXHUYECKUM TpeBoBaHMAM K MaTepuanam. [JaHHbIe 0 NPUMEHHK-
MOCTW MaTepuanos Tpyb NnpuBeaeHbl B NpUNoXeHun H.

7.5.8.8 MIamepeHne MUKpOTBEPOAOCTHU

NamepeHuss mukpoTBepgocTu nposoaat no MOCT 9450 (cMm. makxe [22]). PesynbTaThl OMKHBI COOT-
BETCTBOBAaTL TEXHU4YECKMM TpeboBaHuAM K MaTepvanamM. [JaHHble O MPUMEHUMOCTW MaTepuanoe Tpyo npu-
BeOEeHbl B NpunoxeHun H.

7.5.8.9 UcnbiTaHne Ha pasgady KonbLa KOHYCOoM

McneiTaHua Ha paszgady Konbla KoHYcoM crnefyet nposoauTh no FOCT 11706 (cm. makxe [17], [18] u
[20]). Pe3ynbTtathl AOMKHbLI COOTBETCTBOBATL 1Y K Matepuanam (cMm. Takke [18]). [aHHble 0 NPUMEHUMOCTH
mMaTepuanoB Tpyb npuBeaeHbl B npunoxeHun H.

7.5.8.10 XMMMYeCKnin aHanu3a

Heobxogumo npoBoOovTh MOMHBIA XMMWUYECKUIA aHanu3 MeTtanna Tpybbl. B cnyyae BbiCcOKOnermpo-
BaHHbIX MaTrepuanoB aHanwWz OOMKEeH BKNK4YaTh onpegeneHue cogepxXaHua deppuTHoi dhasbl cornacHo
FOCT ISO 3183 (cMm. makxe [17], [23] vnu [24]). KOMNOHEHTHLIN cocTae Tpy® u cogepxaHue deppuTHOR
dhasbl JOMKHLI HAXOAWUTCA B Npefenax, ykasaHHolX B TY uarotoBuTtens. [JaHHble 0 NpUMeHUMOCTU Marepua-
noB Tpyb npuMBegeHbl B NpUNOXKeHUM H.

7.5.8.11 CTOMKOCTb K TOYEYHOM U LLIeNeBo KOPPOo3nm

WMcnbiTaHus Tpy6 Ha CTOMKOCTL K TOYEYHOW U LLLENEeBOW KOPPO3WUK, B TOM YUCIE UMEKOLLNX CBapPHbIE LLUBHI,
crnefyeT BbIMOMHATL COMMAacHO AENCTBYOLLEN HOPMATUBHOWM JOKyMeHTauun (cm. makxe [25], metog A). leo-
MeTpUYeCKne xapakTepucTuku obpasua, nogrotoeka obpasuya, Temneparypa npu npoBeAeHUn UCMbITaAHUNR,
M3MepeHue Temnepartypbl, nokasarens pH 1 KpUTEpUM NPOXOXOEHUA UCMbITAHUA OOMKHLI COOTBETCTBOBATL
TY wnarotouTens. [laHHble 0 NPUMEHMMOCT MaTepuanos Tpyb npuBegeHbl B NnpuioxeHun H.

7.5.8.12 ATTecTtaumsi TEXHONOTMA CBapKK

TexHonorusi CBapku, BKMOYasa Npoueaypbl UCMbITAHWA, OOnxXHa ObITe aTTecToBaHa B COOTBETCTBUM C
FOCT P MCO 15607, TOCT P MMCO 14732, TOCT ISO 3183 (cm. makxe [26], [27]).

lMpoBedeHne NOBTOPHOW aTTectaumMm HeobxoarMmo Npu 3Ha4YMTENbHOM M3MEHEHUN TEXHONOTMHYECKUX Na-
pamMeTpoB NpoLlecca CBapku. Takne napameTpbl BKITHOYAOT, KaKk MUHUMYM, MOTOHHYK 3HEPrutd, cocTaB rasa u
razoBblX CMecei, UCMoMb3yeMble CBapOYHbie MaTepuansi.
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OpwvH npoTokon aTTecTauun MOXeT cofepxaTb paj OoMYyCTUMbIX pa3MepoB NPOXOOHbLIX CEeYeHUn (aua-
MEeTpOB) W TOMLWMH CTEHOK (cM. [26] u [27]).

7.5.8.13 HepaspywarnLwmin KOHTPOIb

Hepaspywatouime ucnsiTaHuss A0MKHbl ObiTb BLINOMHEHLI ONs Bcex Tpyb cornmacHo MOCT ISO 3183
(cm. makxxe [17] unu aHanoruyHble cTaHdapThl) 4NA BbiSBNEHUA 0eeKToB, HeAOMNYCTUMbIX B YCNOBUSAX 3KC-
nnyatauun. [ins soisiBneHns nedektos B cTeHKe 6eclloBHOM TpyObl N0 BCeW ee ANUHE W HapyLUeHWI CnnoLw-
HOCTW CBapHbIX COEANHEHWNIA B CBapHbIX Tpybax HeobXxoanMMo MCnonb30BaTe METOAbI M TEXHUYECKME CPeACcTBa
HepaspyLuatolwero koHTpons. Onsa BoissneHus gedektoe 100 % Tpy6 nognexkaT ynsTpa3ByKoBON OedekTo-
CKOMWUU U BUXPETOKOBOMY KOHTpPOMO (cMm. [17]).

YneTpaseykoeas [AeeKTocKonuMa [ormkHa ObiTb MNpoBedeHa MO BCeW MNOBEPXHOCTW TpyObl Mo
FOCT 17410 (cm. makxe [28]). Ana cBapHbIX Tpyb Heobxoauma OONONHUTENBHAA MPOBEPKA CBAPHOTO LUBA No
FOCT P 55724 (cm. makxke [29]). BUXpeTOKOBbI# KOHTPONb HEOGXOOMMO NPOBOAUTE MO BCEN AMNHE KaXKAONW
13 TpyD, KOTOPbIE UMEIOT CKMOHHOCTL K (hOPMUPOBAHUKD aCUMMETPUM MHTEPMETAaNIMYECcKon ¢pasbl, COrMacHo
FOCT ISO 10893-2, FTOCT P MICO 15549 (cm. makxe [30]) ¢ ucnonbzoBaHvem obopynoBaHWusa AnA MarHUTHOM
nedektockonuu. Bece TpyBbl A0MKHBI ObITh MPOBEPEHBI NOPTATUBHBLIM aHANU3aToOpoOM MeTanna 40 OTrpy3Ku
C 3aBofa-narotoBuTens. [1ng Bcex CBapHbIX LUBOB C MNOAKMAAKOM W KOMbLEBLIX CBAPHLIX LUBOB A0MKHA ObITh
npoBegeHa peHTreHoBckas AedeKTOCKoNMA Mo MeHblleid Mepe B OBYX nnockocTax. Bce meToabl Hepaspy-
LIAIOLLEro KOHTPOSS U CneunanucTbl No HepaspyLarwLwemMy KOHTPOM AOMKHbl OblTh aTTECTOBaHbI COMMacHo
HauuoHanbHbIM cTaHaapTam, Hanpumep FTOCT P MCO 9712 [cm. makxke [26], [27] (pasgen V).

Bce cBapHble WBbLI NoanexaT HepaspyLuarlleMy KOHTPOMO C NPUMeHeHneM MeToda KOHTPONA U KpuTe-
pUeB NPUEMKU, OMpefeneHHbIX B Npoleaypax aTTeECTOBAHHOW TeEXHoNoruyu ceapku. CeBapHble LWBbLI, HE COOT-
BETCTBYHOLLME KPUTEPUAM MPUEMKU, CUUTAIOT AeEKTHBIMU.

EAQVHCTBEHHBIM JONYCTUMBLIM BUOOM Aed)eKTOB CBAPHOrO LLBA ABMSKTCA ra3oBsle nopel. MarotoButens
¥ 3aKasqyMK JOMKHbI cormacoBaTth AOMYCTUMbIA pa3mMep M KOHLEHTPALMKD ra30BbIX NOP C YYETOM:

a) paamepos TpyObl;

b) reomeTpun nop;

C) MecTopacnonoxeHus Nop B CBApHOM LUBE;

d) konunuecTBa nop.

Heobxoanmo y4nTbiBaTh YyBCTBUTENLHOCTL METOAA HEPA3PYLUAKLLErO KOHTPOMNS, NapaMeTpbl CpeacTB
HepaspyLlalLWero KOHTPONA WU CYLWecTBYLWMWe OrpaHuy4eHns Ha NpUMEeHeHWe pasnuyHbiX METOOOB Hepas-
pyLIaloLLEero KOHTPOMA Ansl BbISBNEHWA HeQonyCTUMbIX AetekToB u oTbpakoBku TpyS Ana ganbHerwmx 1c-
NbITAHWA U BOZMOXHOIMO YCTPaHEeHUs aedeKToB.

[laHHbIE O NPUMEHMMOCTU MaTepuanocs Tpyb NpyBeAeHbl B NpUnoxeHun H.

7.5.8.14 VicnblTaHWe Ha BHyTpeHHee pas3pyllawllee aBneHue

McnbiTaHWe Ha BHYTpeHHee paspyluatollee OaBneHWe AOMKHO ObiTb BLIMOMHEHO C UCMOMNb30BaHUEM
No MeHbllei Mepe ABYX 0OpasuoB ANA KaXKOOoro TMna KOHCTPYKLUMW TpyDbl, BKNOYaowmx TpebyemMeie BMObI
CBapHbIX LUBOB.

Ecnu noctaensgemMble TpyObl MMEIOT CBapHble LWBbl COEOUHEHMWS LUTPUMCOB (CThIKOBbIE CBapHbIe LUBLI)
UINW KOMbLEBLIE CBAPHbLIE LWBLI, TO JOMXHLI ObITh NPOBEAEHLI UCTLITAHWS HA BHYTPEHHEE pa3pyluawllee 0aB-
neHuve obpasuor Tpyb € ykasaHHbIMW BMAAMMW CBApPHbIX LUBOB. VICNbITAHWSM TaKxe noanexar KoNbLUEeBLbIe
CBapHble LWBLI, BEINONHEHHBIE M3TOTOBMUTENEM LINaHrokabens npy ceapuBaHum Tpyb B HUTKY Wnu npu cbopke
LnaHrokabens.

Take UCNLITAHWIO NOANEXAT CBapHble COeAUHEHUS KOHLIEBbLIX (OPUTUHIOB AN NOAKITHYEHUS LWNAHIoKa-
Oens K HagBoOAHOMY WM NodBogHOMY oBopynoBaHWD. 3TO CBAapHOE COefMHeHWe MOoXeT ObiTb BbINOMHEHO Ha
Apyrom obpasue opyrvm NogpsavyukoM NoMUMO NocTaeLllmka Tpy6.

OpawuH 1 TOT ke obpasel, MOXeT BKM4YaTh Bonee oQHOrO CBAPHOrO LWBA NpW YCNOBWUU, YTO B3aMMHOE
pacnonoXeHne CBapHbIX LWBOB HE OKAa3bIBAET BNUSAHUS Ha pe3ynbTaT ucnbitaHna. Obpasubl ons ucnsitaHui
Ha BHYTPEeHHee paspylialollee AaBneHue JOMKHbI BKIoYaTh y4acToK TpyObl AnnHOM He MeHee 400 Mm ¢ pac-
CTOAHMEM MeXy CBapHbIMMK WBaMKW He MeHee 150 MM.

[asnexune paspyLLeHVs OMKHO COCTaBNAThL He MeHee 2pp ., A€ Py — PacyeTHoe paboyee fasneHue.

7.5.8.15 VcnblTaHne BHYTPEHHUM rmapocTaTu4eckumM OaBreHuem

Tpybbl, cBApEHHLIE B HUTKY M pa3MeLleHHble B ByxTax U Ha KaTyLukax, OMKHbI BbiNM UCMLITAHbI BHY-
TPEHHUM TMOPOCTATUYECKUM AaBIEHNEM C BENUYMHON He meHee 1,5pp,, B Te4yeHne He MeHee 4 4 COrmacHo
TY wnsrotoButens (rae pp,, — PacyeTHoe paboyee aasneHue).

HKugkocTb, ucnonb3yemas Npu McnbiTaHusX, AoMmkHa ObiTe onpegeneHa B TY M3rotoButens.
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Mpw NpoBEAEHUW UCTBITAHWIA BHYTPEHHUM MMAPOCTaTUHECKUM OaBNeHNeM Kax a0 U3roTOBMNEHHON HUT-
Ku TpyBbl gomxHa BblTh MCNONBb30OBaHA O4HA U3 CNeaYLW X KUAKOCTEN:

a) rMapaBnuyeckas XWAKOCTb CUCTEMbI YNpPaBneHUsi ¢ KNaccoM YMCTOThl, COOTBETCTBYHOLWMM Tpeboga-
HWSIM K YNCTOTE CUCTEMbI YNpaBMNEHWs, yCTaHOBNEHHLIM B TY M3roTOBUTENS;

b) cneumanbHas XUMOKOCTb ANA XpaHeHUs WnaHrokabens, ¢ KNaccoM YMCTOThl COrMacHo nepeduncne-
HUIO a);

C) BOAONPOBOAHASA UNU NWTbeBasA BOAd, OYULLEHHARA [0 Kracca YWCTOTbI, KaK YKa3aHo B NepeqyncrneHum
a); cofepKaHvue Xnopuaos B BoAe AOMKHO 6biTh 20 Mr/n unu MeHee AN UCKIMOYEHUs1 KOPpO3uKn B TpyGax,
W3roTOBMEHHbIX U3 HEPXXaBELLER CTanu;

d) fenoHM3UpoBaHHaA Bo4a, OUMLLEHHAs B COOTBETCTBUM C NepedYncreHmem a).

OkoH4aTenbHbIA BeIOOpP XUOKOCTU(EW) ONS UCMNLITAHUKA BHYTPEHHUM OaBMeHWeM, KOTopyo(ble) Takke
6yoyT NpUMeHATL ANA Tpy6 BO Bpemsi TPAHCMOPTMPOBaHUS, YKNAaaK1 U SKcnnyatauvu, JomkeH ObiTb npoBe-
[AEH C y4eToM (hakToOpOB, OTHOCALLMXCA K YCNOBUSAM 3KCNNyaTauuy 1 BO3AENCTBUA HA OKPYXaoLWyo cpeay, v
COrNacoBaH C 3aKa34nKoM.

cnonb3oBaHWe ABYX pasfMYHbIX KUAKOCTEN AN UCNbITAHWIA NPU M3rOTOBNEHMU LWNaHrokabens He pe-
KOMeHOYETCSA, NMOCKONbKY ANsi 3TOr0 MOXeT noTpeboBaThbCcsa ABa KOMMMEKTa MCNblTaTensHoro obopyaosaHus
npW M3roTOBNEHWUM, NePerpy3ke U yknaake wnaHrokabens.

Ecnv npv ncnonb3oBaHuW BoAbl ANst NPOBEOEHUS UCNbITAHWA MOXET BO3HUKHYTb MECTO BO3EWCTBUA
Ha wnaHrokabenb oTpULaTenbHbLIX TeMnepaTyp, To AnA NpefoTBpalleHns 3amep3aHusa crnegyeT 0obaeuTtb B
BOOY MOHOS3TUIEHITINKONb B HEOBXOAMMOW NPONOPLUK.

Ecnu moxeT notpeboBaTtbcsl ANUTENbHOE XpaHeHWe BOAbI, UCMONb3YEMON ANt NPOBEAEHWUSI UCMbITAHUA,
UMK CYLLECTBYET BEPOSITHOCTL Pas3BUMTUS MUKPOOPraHM3MOB B 3anofiHEHHOW Bodol Tpybe, To cneayeT B He-
0b6xoQMMON NponopLMK CMeLlaTh ¢ Bogon Guouns.

Ecnu Bo Bpems M3roToBneHus wWnaHrokabens npoBOAAT NPOMEXKYTOYHYH cBapky Tpyb, XuOkocTb n3
mMeTannuyeckux Tpy6 HeobxoaAMMO YacTUYHO UMW MONHOCTBLIO YAAnWUTbL [0 Havana cBapku.

Mpwn XpaHeHUU UCMONb3YEMON ANA UCNbLITAHUW XUOKOCTU (KUOKOCTEWN) B TPAHCMOPTUPOBOYHLIX EMKO-
CTAX NMBO NPU HAXOXKOEHUU KUOKOCTU BHYTPU TPyD Heobxoammo obecneunTs YCNOBWUS MO NPELOTBPALLEHUIO
3aMep3aHUs KUOKOCTU.

Ha npoTsikeHWM BCcero BpeMeHu, Noka UCMNbITaHWs He NPOBOAST, FOTOBLIE TPYObI AOMKHbI ObITh repme-
TWUYHO 3aKPbITbl C 060MX KOHLOB.

8 NpoekTupoBaHNe OKOHEYHbIX YCTPOMUCTB M BCNOMOraTenbHoro obopyaosaHus
WwiraHrokabens

8.1 OCHOBHbLIE NPUHLUMELI NPOEKTUPOBaHUA

[MpoekTnpoBaHWe cnenyeT BbINOMHATL B COOTBETCTBMM C pa3genom 5 1 npuMeHUMbIMK NONOXEHUAMN
pasgenoB 6 n 7.

[MpoeKkTMpoBaHWE OKOHEYHLIX YCTPOWCTB M BCMOMOraTternbHoro obopynoBaHvs crieqyeT OCyLLecTBASATh
Ha (bakTuyeckue Harpysku, KOTOpPbIM MOABepKEeHbl 3TW 3neMeHThl. besonacHaa paboyaa Harpyska ans oko-
HEYHbIX YCTPOWCTB W BCMOMOraTensHOro obopyaoBaHMs MOXET OTNUYATLCA OT MakCUMarbHOW OOMYyCTUMONR
Harpysku ons wnaHrokabens.

Mpy NpoeKTUpOoBaHWUK CreayeT YYMTbiBaTb BO34ENCTBME TEMMNEPATYPbl BO BpeMsi TPAHCNOPTUPOBaHWA
W YKNaZaky, Ucnonb3yeMblid MeTo YKMagKW, a TakKe BO3MOXHbIA PEMOHT U Apyrve paboTbl, KOTOpbIE MOTYT
NpOBOAMTL B NpOLIEecce aKcnnyaTauun wnaHrokabens.

Heobxogumo obecneuynTb 4OCTATOUHbLIA 3anac ANWHbI ANs NOBTOPHOW 3a4enki cBobogHbIX KOHLUOB, No-
BTOPHOW CBapKU MeTannuyeckux Tpyo v NOBTOPHOIO cpallMBaHUs NOMMMEpPHBIX Tpyo.

B mokymeHTaUMM Ha NPOEKTUPOBAHWE OOIMKHO ObITh YKa3aHo, NpeoyCMOTPEHO N KOHCTPYKLUMEeR oKo-
HEYHbIX YCTPOWCTB, BCNoMorarensHoro 0bopynoBaHus 1 Wwnadrokabens ux HamepeHHoe 3anofiHeHWe BOOOMN.

[nsi nogBOOHbBIX OKOHEYHbIX YCTPOMCTB HEOBXOAMMO OTPa3uTb B OKYMEHTaLWUWM COBMECTUMOCTb HEME-
TannnM4yecknx MatepuanoB ¢ MHPUNLTPUPYEMbIMWA XUOKOCTAMU. KOHCTPYKUMA OKOHEYHOro YCTpPOWCTBa Hafd-
BOJHOW YacTu WnaHrokabens gomkHa o6ecneunBaTb BOZMOXHOCTL OTBOAA XUOKOCTEN M ra3os, NOCTYNaKLWUX
yepes NyCTOThLl BHYTPW LUNaHrokabens.
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B cooTtBeTcTBMM C MPOEKTHbIMKW pelleHnAaAMK No opraHu3aunm ax3 MeXxay LIJ]'IaHFOKa6EJ'IE.'M, BCNomo-
ratefnibHbIM OﬁOpy,EIOBaHHEM W nogknro4yaeMbIMA yCTpOPICTBaMM OOIMKHa ObiTe 0BecneveHa ANeKTponpoBoa-
HOCTbE UITK M30NALUA.

HpmmeHeHwe I'IDKprTVIF‘I Ana 3anTbl OT KOPPO3WMWU Ha NPOTAXEeHWUKW BCEro CpoKa CHY)KGbI H906XO,E|VIMO
OCYLLeCTBINATL Ha OCHOBE CTaHO4apPTOB, COrMacoBaHHbLIX 3aKa34MKOM.

8.2 Mpouyecc NpoeKTUpoOBaHUSA

OCHOBHBIM MPUHLUWUMOM MPOEKTUPOBaHUA siBNsieTcs obecrneyeHne COOTBETCTBUS OKOHEYHOro YCTPOMW-
cTBa (hyHKUMOHANbHLIM TpeBoBaHWAM, YCTaHOBNEHHBLIM A8 WhaHrokabens.

MpoekTupoBaHue 6e30MoPHbLIX YHACTKOB LWNaHrokabens mexay pacTpybom Ha KoHue Tpy6bl J-Tuna unu
NoABOAHBLIM UHTepPdeNCcOM OKOHEYHOro YCTPOMCTBA WnaHrokabens u MOPCKMM QHOM CneayeT BbIMONHATL B
COOTBETCTBMM C TPeGOoBaHMAMM KOHKPETHOTO NpoeKkTa 1 pasgenom 6.

Ecnu B cocTaB KOHCTPYKLMKW BXOAMT 3anopHas apMaTypa Unu onTu4eckme/anekTpuieckue KOHTponbHbIe
pasbembl 4NA NoAKNYeHUs 060pyaoBaHva Ons TeCTUPOBaHUSA, KOHCTPYKLMUS OKOHEYHOro YCTPOMCTBa LOIK-
Ha obecneunBaTtb OCTYN K YKa3aHHLIM y3nam.

Ecnu npegnonaraetcA BpeMeHHas yKknanka wnaHrokabens, HeobxoanMo npedycMoTpeTs cBpoc gasne-
HWA MPU BbINOMHEHUM NogbeMa LnaHrokabens. Ecny cnonb3yoT BpeMeHHYI0 repMeTU3anunio KoHua kabens,
[OMmKHa 6biTe oGecnevyeHa OBOMHASA 3aLlUTa OT NPOHWKHOBEHUS BOAbI.

8.3 KoHueBan 3apenka apMupylowero cnos

ApMVIpOBaHHbEe wnaHrokabenum OOITXHbl UMETb KOHUEBbIE 3adernkn apMupyrowero crod, MMHUManb-
Hada OONyCTUMas Harpya3ka KOTOpPbIX paBHa Unu npeBblllaeT MakKCMManbHYHK PacTArMBaLYyH HAarpya3ky wnaH-
FOKaﬁeJ'IFl, 3a UCKITYeHWeM crny4aes, Korda 3aka3dMkoM cOornacoBaHO MeHblLUee 3Ha4vYeHue.

HBaDMV‘IpOBaHHbIE wnaHrokabenwu AOIXHbl MMETk MexXaHW4YeCKMe KOHUEeBble 3adellknM, MMHUMarnbHasA
Harpyao4dHan cnocobHocTb KOTOPbIX paBHa N npeBblillaeT MakCMMalribHYH pacTArMBakOLW Yy Harpy3ky wnaH-
FOKESGHH, 3a UCKIK4YeHuem crny4daes, Korga 3aka3dMkom COornacoBaHO MeHblUee 3Ha4YeHue.

8.4 KoHueBas 3agenka MeTannu4yeckux u nonMMepPHbLIX pr6

KoHueBble UTUHIM TMgpaBnNUYecKUX NMMHUA OOMKHbBI BbITh paccunTaHbl Ha MakcManbHoe UcnbiTaTenb-
Hoe JaBneHne ANA MeTannM4yeckux 1 NoNMMepHbIX TPyD, Ha KOTOPbIX OHW YCTaHOBMEHbI.

Bo Bcex criyyasx, Korga KoHLEBOW (PUTWHT MCMOMbL3YIOT NMPKU NPOBEAEHWN UCNIbITAHWIA, MeX Y KOHLEBbIM
PUTUHIOM 1 NPUEMHOW YACTBIO UCMLITATENBHOM MONMMEPHON TPYObl AOMKHBLI ObITb CMOHTUPOBAHLI BPEMEH-
HbIA NepexodHUK U T’MapaBnuYeckvin nepenyckHoi knanaH. MNepexogHyK 1 KnanaH SoMmkHel BbITe paccUnTaHb!
Ha MaKcuManbHoe UcnbiTaTenbHoe AaBneHue, a KnanaH B 3aKpbiTOM NOMNOXeHWU JomkeH obecneyneark rep-
MeTWYHOCTL TpyOkl, Haxogsllencsa nog AaBneHueMm.

B mecTax koHTakTa gormkHa ObiTh NpoBefeHa NpoBepka COBMECTMMOCTW MaTtepuanos Tpyb LnaHroka-
6ens ¢ matepvanamu Tpyb B cOCTaBe OKOHEYHOro Bnoka wnaHrokabens ¢ TOYKM 3peHUsi MPOYHOCTH U YCTOM-
YUBOCTH K KOPPO3WMK.

KonbueBble cBapHble LWBLI B 30HaX BbICOKOrO MEXaHWYeCcKOro HanpsKeHus 4OoMKHbI BbITe BbINMONHEH
no arTecTOBaHHOW TEXHOMOrMW ANS YCNOBWIA 3KCMnyaTauuu Ans UCKIYeHWA BOOOPOOHOMO OXpynyuMBaHus,
obycrnoBneHHoro gencrtenem IX3.

YcTaHoBKy coeauHuTenei (Ons MeTannuMyeckux 1M NoNMMepHbIX TpyG) OOMKeH BbIMOMHATE KBanudu-
LMPOBaHHbIA NEPCOHan ¢ NPYMMEHeHNeM aTTeCTOBaHHOM TexHoNormu. JomkHel 6biTk NPOBeAEHb! UCTLITAHNS
KOHLIEBbIX 3afenoK cornacHo TY nsrotoBuTens.

CeapHble coeuHeHus Tpy® NoABOAHOM U HAABOAHON YacTH WnaHrokabensa ¢ OKoHeYHbIMW YCTPONCTBa-
MU AOIMKHbI BbITh BLIMOMHEHBLI C NPUMEHEHWEeM aTTecTOBaHHOW TeXHOMNoruu. TUn CBapHOro CoeAuHEeHWsa U
KPUTEPUWM KOHTPONS KayecTBa CBapHbIX LUBOB JOMKHbI BbiTh COrMAcoBaHbl C 3aKa34yrKoM.

8.5 KoHueBan 3agenka kabenen

ﬂJ'IFl KOHLUEBbIX 3aAenoK SJ'IEKTpI/I‘-IECKMXI'OFITM‘-IeCKI/IX xaﬁeneﬁ, KOTOpPbIE Ha NMOCTOSHHON OCHOBE ycTa-
HOBMNEHbI NoL BOOON (Hanpmmep, HakKOHEeYHWKW, COeOUHUTEeNnnM N 1. ,El,.), KOHCTPYKUMA O0IKHa obecneyneath 3a-
WKTY OT BOAblI BXOOHOIO OTBEPCTUA ONA Kaﬁensl, OBYXKOHTaKTHbIX TOKOMPOBOOALLMX COeVHUTENEN K rmbKmMx
BbIBOOAOB, €ClnK NPpUMeHNMO. KoHueBaqa 3agenka ANEeKTpU4eCKnx kabenen OOIKHa BKMKYaTh HE MeHee OBYX
6&prpOB OT BO3OeNCTBUA MOpCKOF‘I BOAObI. ,D,OJ'I}KHEI ObiTe 0BecneYyeHa BO3MOXKHOCTb BblpaBHMBaHWA Oasrne-
HUS1 B COEaMHUTENbHOW KODOGKE.
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Bce anacTtomMepHble MmaTtepuarbl BHYTPU coeguHUTEnen un KDDOGOK Ana cpawmnBaHna OOMKHbI COOTBET-
CTBOBaThb yCrnoBuUAaM NMpPUMeEHEHWA, B TOM YKUCIe npun HapyweHnun repmMmeTu4HoCcT OgHOro n3 GapbepOB. OTkas
OOHOro 13 GaprDOB, O6ECI'I9‘-IVIBEIOUJ,MX 3alunTy OT NMPOHWMKHOBEHWA BOObl, HE OOJKEeH NpUBOOWTEL K COo3fa-
HWO YCINOBUA O1A BO3HUMKHOBEHUA OTKa3a, Hanpumep, U3onupoBaHHbIe NpoBo4a He OOJTKHbl HaxoOuTbCA B
NMPAMOM KOHTaKTe C MeTaniiom unm apyruMm npoeBogAalnMmn Mmatepuanamu.

,D,OJ'I)KHO ObITb noareepxneHo CoOOTBEeTCTBUE 3ANEeKTPUHEeCKMX pa3beMOB YCITOBUAM NpUMEHEeHNA, MOH-
TaX padbemMoB O0OIKEeH OCYLWeCTBIATb KBaJ'IMCbMLI,MDOBaHHbIF‘I nepcoHan ¢ npuMeHeHnem aTtTecToOBaHHOWM
TeXHOIormn.

Ecnu npenoycmMoTpeHa BO3MOXHOCTL NMPOAOITAKNTENBHOINO HaxoxXaeHUsA aNnekKTprMy4eCckoro pa3bemMa B MOp-
CKOW Bode bes NOAKIMIOYEHUA K OTBETHOW 4acTh, KOHCTPYKUMA pa3beMa OOIIKHa BKMH4YaThk U30NMpYyrLue
yCTpOﬁCTBa. M.?.OJ'lVIpyl-OLLI,VIE YCTDOVICTBE! OOIMKHbI obecneuynBaTb 3alunTy pa3beMa OT MeXaHU4YeCKUX NoBpeX-
OeHnn n npegoTepallaTtb 3NeKTpu4yeckoe B3aMMOOENCTBNE COCEAHNX KOHTAKTOB npuy nogadve HanpsxXeHnsd.

KOHCprKLI,MFl pa3bemMa OoImKHa BKIN4YaTbh cpeacTsa anAd Bwsyaanoﬁ VI,ElBHTMCbMKaLI,VIM COCTOAHWA pa3b-
ema unu 3awmTHON 3arnyLKun.

McnblTaHWS KOHLUEBBLIX 3a0emoK crnegyet NnpoBOAUTL COrMacHO TY wnarotoBuTens.

CpOCTOK »UnN kabena B WnaHrokabene u rmbkoro BblBOAA 3NEKTPUYECKOINo coegunHuTena JormKeH BKITH-
4aTb 3alUTY OT NPOHUKHOBEHWA NAa3a W BOAbl, pAaCCHNTAHHYH Ha TakKoe XXe BHYTpeHHee OaBleHune, Kak n U3o-
nAadnKv NpoBOAHUKA.

KOHCprKLI,I/IFl NnogBOAHON KOHLEBOW 3a4esikm lnaHrokabens AOImKHa orpaHn4mnBaTb BO3MOXHbIE Hera-
TUBHbIE NocnencTBMA Npu HapyweHnn repMmeTmM4HOCTH ﬁapbepoa, O6BCHE‘-IMBGFDLL|VIX 3alunTy OT BOObI.

Cnabbie anemeHThl KOHCTPYKUUWK, Takne KaK YNnnoTHeEHWUA, He JOoNyCKaeTCcHd pacnofaratb B CaMoOWn HUX-
HeW Touke, pe3epBHbIE 3NeMEeHThI HEO6X0,EI,I/IMO pacnonaraTte B OTAENbHbIX y3nax.

8.6 TAroBas ronoBKa WnaHrokabens

TaroByk ronoBky WnaHrokabensa ncnonb3yT AnA NpOTArMBaHWA WnaHrokabens no MopckoMy OHY Unu
yepes Tpybbl |- unu J-tuna. KoHCTpyKUMsA TAroBOW rofloBKK AOMKHA ObiTb paccyMTaHa Ha BOCNPUSITUE Harpy-
30K NpW yKNaake WnaHrokabensa 6e3 BO3HWKHOBEHUS NOBPEXOEHUIA Y LWnaHrokabensa unu ero yHKUMOHanb-
HbIX 3NEMEHTOB.

PekomeHayeTcs, UTODbI KOHCTPYKLMA TArOBOW roNoBKM LiNaHrokabens obecnevmBana ero npoxoxaeHue
Mo LUKMBY Ha ponuKkax U Yepes MexaHusm 4ns nogbema depes Tpyby |- unmn J-tuna 6e3 noBpexaeHnia unm 3a-
cTpeBaHuA. MaroToBuTenb LOMKEH OUEHWTbL COOTHOLIEHWE Pa3MepoB Mexay BHYTPEHHUM guameTpom Tpyd
|- unu J-Tuna u guaMmeTpom TATOBOW FONOBKW.

KoHCTpyKkLMa TAroBOM ronoBkK wnaHrokabensa gomkHa obecneynmBatb pasMelleHrne PYHKLMOHAMbHBIX
3NEeMeHTOB 3aJenku WnaHrokabena v nwbbix BpeMEeHHO yCTaHaBNMBAEMbIX KOMMAaKOB/3arnyLlek, a ee BHy-
TPeHHUIN 0bbeM gomkeH OblTb 4OCTATOYHBIM ON1F pasMeLLeHnsl KOHLUEBbLIX 3NIeMeHTOB WnaHrokabens ¢ obe-
cnedveHnemM TpeboBaHWA K MMHUMAanbHOMY paauycy uarnba npu OTCYTCTBUM PACTAMMBAIOLLEN HAarpy3KN.

Bce BonThl, kpenexHble AeTanu, MOHTaXHbIE NeTNM M COEAUHUTENbHbIE YCTPONCTBA AOMKHbLI BbiTh pac-
CYMTaHbl Ha HarpysKkn OT YKnagku WnaHrokabens u pacnonoxeHbl B 3arnybneHnsx unu 3anognmuo ¢ Kopny-
COM TSTOBOW FONMOBKU.

TTtoboro popa kpenexkHble geTanu UMK ckobbl, KECTKO 3aKpenneHHble Ha TAroBOKW ronoBke WwnaHrokabe-
NS, He OOMKHbI YBENUYMBATE €ro AuameTp.

KoHCTpyKL WS TAFOBOW rONOBKW JoMmkHa obecnevnBaTb BO3MOXHOCTL AOCTYNa K pacnonoXeHHbIM BHYTPU
aneMeHTam ANS KOHTPONSA COCTOAHWA W/MNKU NPOoBeneHUs UCTbITaHWNA.

TAroBas rofioBka LnNaHrokabensa MoXeT BKMo4YaTh aHodbl AnsA 3X3 oT KOppo3uu Npu ANWTENbHOM Ha-
XOX¥OEHUM Nod BOOOWN.

Ons npenoTBpalleHns NPOHUKHOBEHUS MOPCKOW BOAbl A0MKHA ObiTh BLINONHEHa repMeTM3auunsa anek-
TpUYecKux 1 onTudeckux kabenel B cocTaee wnaHrokabens. Ocoboe BHUMaHWe HeoBXo0aAUMO yaensaTb BONpo-
cam repMeTunaaunm kabens, KOTopblA Nocne yknaaku WwnaHrokabens MoXeT HaxogMTbCsl Ha MOPCKOM fHe nog
OencTBMeM rmapocTaTMYecKoro AaBneHns B TeYeHWe ANUTENbLHOMO Nepruoaa BpeMeHN.

TaroBylo rornoBKy LnaHrokabensa HeobxogMMo paccMmaTpyMBaTh B KadecTBe YCTpoWcTBa AN nogbema
lwnaHrokabensa B NpoLecce ero yKnaaku.

Mpwn Hanuyum TpeboBaHWMA CO CTOPOHBLI 3aKasyuKka TAroBas ronoeka LWnaHrokabens OomkHa BKAKYaTb
BEPTIHOXKHOE COEAMHEHME, YYNTHIBAKLLEE HAMUYME OrPaHUYeHnin No rabapUTHOM BelcOTE. YKa3aHHOe OrpaHu-
YeHWe MOKET NPUBECTU K HEOBXOAMMOCTM NPUMEHEHWSA COCTABHOW KOHCTPYKLWKU TATOBOW FONOBKK.
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KoHCcTpyKuMs TATOBOWM ronoBkM LnaHrokabens gomkHa ObiTb paccynTaHa no TeM Xe KPUTEPWUsM [0-
NYCTUMbIX HAMNpPsBKeHWA, YTO U MeTannuyeckue Tpybbl cornacHo 7.5.2.8. KoadduumneHT 3anaca npo4HOCTH
JomkeH cocTtaenate 0,59 (1/1,7).

MpuemoyHble UCNbITAHWA cneayeT NPOBOAUTL MO HArpy3Koi, COrmacoBaHHOW 3akasvukom. [Npuemou-
Hble UCMBITaHWS MOTYT BbITh BbINOMHEHLI A0 NOACOEANHEHWS TATOBON rONOBKM K WNaHrokabeno npu ycnosuu,
YTO KOHCTPYKUMA AN NOAKIKYEHWUS TATOBOW rONOBKW NPoLUa UCNbITaHus cornacHo 5.6.2.

BenvynHy Harpysok HeobxoaMmo onpenensTbh C Y4eTOM CTaHZapTOB U HOPM Ha BbINOMHEHNE MOPCKUX
onepauui, Hanpumep, FOCT P 58772, N1 UHbIX CTaHOapTOB, NpeanoXeHHbIX NoapAaHON opraHusaumnei.

8.7 Cuctema noaBellMBaHWUA HAABOOHOW YacTu WwnaHrokabenn

ONns HagexHoro 3akpenneHus WnaHrokabens Kk BepxHei 4acTu paizepa M3 Tpyb6 |- unu J-tuna unu K
APYrUM creumnanbHO npegHasHadeHHbLIM MecTam cregyet NpUMMeHsATb cucTemMy nogeeLlumBaHma. KoHCTpyKkuus
CUCTEMbI NOABELIMBAHUA AOIMKHA BhIAEPXKMBaTL CTaTUYECKMe Harpy3ku 1 OUHaMUYecKkue Harpysku, obycros-
NeHHble Kadkoi cyaHa v paGoTamu B Mpoluecce yKnagku, a Takke AOIMKHa BOCMPUHMMAaTbh MaKCHMarbHYH
pacTArMBaloLLY0 Harpy3ky 6e3 NoBpeXaeHuid WwnaHrokabensa unm ero aNeMeHToEB.

Mpu NPOEKTUPOBAHWUM CUCTEMBI NOABELUVBAHUS HAABOAHOW YacTW WraHrokabensa HeobxoaAuMo YyUUTbI-
BaTb, YTO NOCMNe YKNaku LnaHrokabens OoCTyn K BepxHel 4yactu Tpyb6el |- unu J-Tuna ans nposefeHust
obcnefoBaHnsl MOXET OKa3aTbCsl HeBO3MOXHLIM. Takke HeobXxoarMo yYMTbIBaTh BO3MOXHOCTL KOPPO3WMKN UMK
nracTuyeckor gedopmauun (NonayvyecTn) MeTanna B pesynsrate ANUTENbHOW Harpysku Ha BOCNPUHUMALD-
LMe HarpysKy anemMeHTbl CUCTeMbI.

Bo BpemsA nofeellnBaHus Ha nnatgopmMe OomkHa 6biTe o6ecneyeHa BO3MOXHOCTb KOHTPONMUPYEMOro
cBpoca BHYTpeHHero gaeneHusa B Tpybax WwnaHrokabens.

8.8 UHTepdberic OKOHEYHOro yCTpoMCTBa WnaHrokabens

[na obecneveHns nepexoga mMexay wnaHrokabenem v ero nogBoaHbIM OKOHEYHbIM YCTPONCTBOM O0I1-
eH BbITb MCNONb30BaH NOABOAHLIA MHTEP(ERNC OKOHEYHOTO YCTPONCTRA.

B nHTepdeiice OKOHEYHOro YCTPOMCTBA BLIMOMHAKT (PU3NYECKoe coedUHEHWEe ANeMeHTOB LUMNaHroka-
©ensa, BOCMPYHMMAKLWLKX PACTAMMBAOLLYI HArpy3Ky, TakUx Kak apMUpyoLLasi MPoBONOKa UM MeTannmyeckue
TpyBbl, C BNOKOM OKOHEYHOro YCTPOMCTRA LunaHrokabens.

Ha nepexogHoM y4yacTke, ecnu MPOUCXOOUT MU3MEHEHWe XeCTKOCTU, ANA 3aluTbl wrnaHrokabens ot
YpPEe3MEpPHOro nokanbHOro Marnba npu TPaHCNOPTUPOBAHMM UMK NepemMelleHUn HeoBxoaumo npuMeHeHue
orpaHMynTenen narnba UnKn KecTknx Haknagok.

KOHCTpyKUMA nHTEpdenca OKOHEYHOrO YCTPOMCTBA OOMKHA UCKINOYaTh BO3AEWUCTBUE HANPSIKEHUN, KO-
TOpble MOTYT MPWMBECTU K MOBPEXAEHWUI 3MTEMEHTOB LUNaHrokabens, coeAUHEHHbIX C MOABOOHLIM OKOHEYHbIM
YCTPOWCTBOM LUNaHrokabens.

8.9 OkoHe4YyHOe YCTPOWNCTBO WiaHrokabens

,ELJ'IFI MexaHUn4eCKoro un beHKU,VIOHaHbHOFO coeguHeHnA wnaHrokabens c noaBoOAHBIM 060py,u0|3aHmeM
OOIMKHO ObITb UCMOMNb30BAHO noaBogHOE OKOHeYHoe YCTDOFICTBO wnaHrokabens.

F]pvt H906X0,E1MMOCTVI OKOHe4YHoe yCTpOI;‘ICTBO MOXeT BbITb OCHauleHo I'IpVICI'IOCOSJ'IeHVIﬂMM AnA BbIMOINHe-
HUA Neperpyskn 1n yknagku. OKoHeuHoe yCTpOF‘ICTBO MeXaHU4YeCKN KpendaT K VIHTB]JCbeﬁcy OKOHE4YHOro yCTpOF‘I-
cTBa WnaHrokabens u pa3mMelieHHbIM B HEM Pa3lmMYHbIM dDyHI(LlMOHa]'IbeIM anemMeHTam LnaHrokabens.

ﬂO Ha4dana nogKknw4eHnA K wnanrokabento OOJTKHbI ObITb BbINOMHEHbI rmapaBlinHeckne NCnblTaHWUA Ha-
XOOSLWMXCA No4 AaBlIEHMEM YacTel OKOHEYHOro yCTDOHCTBa. l[laBJ'EEHI/IE Npu NCNbITaHMAX Ha NPOTAXEHWUN He
MeHee 2 4 JOMKHO B nonTopa pasla npesblllaTtk pacyeTHOe JaBneHue. MNocne 3aBeplieHunsa WCMbITAHUN OOMK-
Hbl OTCYTCTBOBATb NMPWU3HaKN OCTaTOYHOW ,D,E(pOpMaLI,M!/I, noBpeXxneHA Unn yTedex.

8.10 OrpaHnunTenu narmba

OrpaHununTenn nsrnba npegHasHayYeHbl Ans orpaHnydeHns n3rnba wnavrokabens B MecTe pasMmeLleHunst.
Kak npaBuno, nx pacnonaraiwT B MecTe COeQUHEHWUs C XKeCTKOW 3aenkon.

37K ycTpoiicTBa 0becneunBaoT MexaHMUYeCcKy (OUKCALMIO NPY BLIMONMHEHUM NOTPY304HO-PA3rPy304HbIX
onepauuii U NOMOratoT COXpPaHATb 3afaHHOE MONoXeHWe WnaHrokabens B yCNOBUSIX 3KCMnyaTauuu.

Hanbonee pacnpocTpaHeHHble TUMbl NPeacTaBnsawT coboi psag NPoUNUPOBaHHLIX pasgensaeMblX Cer-
MEHTOB, CKpennsieMblx 60NTOBLIM coeduHEHMeM BMecTe npu cbopke (MHOrga MX Ha3biBaloT «MO3BOHKOBbLIMMWY
orpaHudnTEnsiMKM narnba).
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YcTponcTea, Kak NpaBuno, ycTaHasnMBalT Ha ydacTke, paBHOM AfMHe Oyrv npu narnbe nog yrrnom 90°
C MUHUMAanbHO OONYCTUMbIM paguycomM uarnba wnaHrokabens, HO B 3aBMCMMOCTU OT BapMaHTa NPUMEHEHWSA
OTMHA y4acTKa MOXET ObiTb Bonblle Unu MeHbLLE.

KoHCcTpykumMa orpaHuymMTenen narnba OOMKHA BbIAEPXKUBATL OXWOaeMOe CcOYeTaHue Harpy3oKk U yrmoe
WX MPUMOXKEHUS.

[ns BbINONHEHWS NOTPY304HO-Pa3rpy304HbIX paboT 1 TpaHCNoOpPTUPOBaHWs WnaHrokabens gomkHa 6bITh
nogroToerneHa nHopmMaumsa o rabapuTHbIX pasMepax, MacCe W LIEeHTpe TSXKEeCTW orpaHuynTenein narnba.

KoHCTpyKLMs orpaHuyinTeneil MoxeT OblTb M3rOTOBNEHa M3 MeTanna uiu TepMoniacToB B 3aBUCUMOCTH
OT (PYHKLMOHaNbHLIX TPeboBaHWNIA.

MpW NPOEKTMPOBAHUA OTPaHUYNTENA M3rnba HeobXxoAMMO YyUMThLIBATh pa3Mep, Maccy U LIEHTP TSXEeCTU
NoABOAHOIO OKOHEYHOrO YCTPOWCTBA LWNaHrokabensa 1 okasbiBaeMoe MU BrMsHWE Ha LwnaHrokabens npu ne-
perpyske W yknagke nof BoAoOW, BKMOYAA ManounKoByo yctanocTb. Kpome Toro, npy onpegeneHun AnvHbl
orpaHmyuTens narnba HeobxogMmMo y4yuTbiBaTh TpeboBaHUs K AONYCTUMON BennYMHe 6e30MopHbIX YHacTKOB
wraHrokabens. Mpw npoekTUpoBaHWKM AOMKHO BbITb PACCMOTPEHO BO3MOXHOE BNMsHUE 0BpaTHON 3ackinku 1
OOMOMHUTENBLHOTO MOMEHTAa OT CaMOro orpaHu4YMTEnsa uarnba.

OrpaHuuntens n3rmba OoMmKeH UMeTh 3aLlMUTy OT NOBPEXOEeHUI NPU NPON3BOACTBE NOrPY304HO-pa3rpy-
304HbIX pabor.

Mpumevanune — [OnawnaHrokabenel c ueHTpaneHon Tpyboi Bonblworo oguameTpa BO3MOXHO obpasoBaHume
3Ha4UTEenbLHOro Be30MOPHOTO yYacTKa y MHTepdenca OKOHeYHOro YCTPOWCTBa.

OrpaHuuunteny narnba HeobXoaMMO NPUMEHSITb ANS BCEX OKOHEYHbIX 3MIEMEHTOR, Y KOTOPLIX BbiGpaH-
HbIl paguyc pukcauuy onpegenseT ANUHY naruba, pasHyio ayre npu uarvbe nog yrnom He MmeHee 90°.

8.11 XecTKkne HakKnagku

8.11.1 O6wmMe nonoxeHus

HecTkue Haknagky o6ecneymBaloT XeCTKOCTb NPy Marnbe onA CONpsXeHWi wrnaHrokabens ¢ KecTkuMm
KpenneHuem.

XecTkve Haknagku npencTaBnaT coboil HakNagky BOKPYr LWnaHrokabens KOHWYecKkon opMbl, U3ro-
TOBMNEHHYIO U3 NoNuypeTaHa, CBOMCTBA KOTOPOro onpeaensioT UcXoaa U3 yernoBUid MPUMEHEHNS.

8.11.2 AMHaMmn4yecKune XecTKHUe HaKknagku

OuHamuyeckue XeCcTKUe Haknagky NpUMEHST ONs orpaHuYeHns narubaromx Harpy3oK, BbI3BaHHLIX
BO34ENCTBMEM (DAKTOPOB OKPYXKALLEel cpebl B MpoLecce sKkcnnyaTtauun wnaHrokabens.

XecTkme Haknagku, Kak NpaBuno, NpUMEHSIOT Ans dukcaumm WwnaHrokabens Ha KOHCTPYKLUMAX Ha nna-
By4YeM HedTerasonpoMbICITOBOM COOPYXEHWM, TaKMX Kak OCHOBaHWe Tpybbl |-Tuna unu cygoeas cuctema Aans
noAeelurBaHKa WnaHrokabens. Vx Take gonyckaeTcs NPUMEHSATb TaM, [4e eCTb CONPshKeHne MeXay XecT-
KOW KOHCTPYKUWEN 1 nepeMelLlalowMMcs WnaHrokabenem.

Mpwn NPOEKTUPOBaHUM OUHAMWYECKUX KECTKUX HAKNagoK OOMKHbI BbiTb pacCMOTPEHbl pasnuyHbie Co-
YETaHUA Harpy30K U COOTBETCTBYHOLUUE UM YTkl MPUMNOXEHUSA HAarpy3okK, Nony4aemsle C MOMOLLLK JUHAMKUYE-
CKOro aHanuaa. Takke Heobxoaumo yunTeiBaTk pabouyo TeMnepaTypy U yron pacnonoXeHus pansepa.

[na TpaHCnopTMPOBaHWA W BbINOMHEHWS MOrPY304HO-Pa3rpy304HbiX paboT HeobxoaMMo OTpasuTe B 40-
KyMeHTauun MHopMaLmMio 0 pasMepax, Macce W LeHTpe TAXEeCTU JKeCTKUX HaknaJok.

MpOeKTUPOBLUMK OUHAMUYECKUX XECTKUX HaknagoK AOfMKeH npenctaBUTb KOHCTPYKTOPCKWA OTYET,
BKMIOYAKOLLWIA AnarpaMMmy HanpseHun un narnba Boons ocu yCTPOWCTBA NpU 3a4aHHOW TemnepaType.

KpenneHve Haknagok MOXHO OCYLLECTBAATL C NOMOLLH (DraHLEeBOro COeJMHEHWNsST HEMOCPEACTBEHHO K
OCHOBaHWK TpyObl UMM € UCNONB30BAHUEM CUCTEMBI (PUKCALMKW, KOTOpas akTUBMPYETCS aBTOMaTUYECKN NpU
npoTackvBaHuW LwnaHrokabens vnu npu nomowm THMA. MexaHnam KpenneHust JOSKeH npegycMaTpuBaTth
BO3MOXHOCTb pasbeaMHeHUsa Npyu HeOBXOAMMOCTM M3BMEeYeHWA WnaHrokabens.

8.11.3 CtaTuyeckue XecTKue HaKknagku

CraTuyeckune XecTkue Haknagku UCMomnb3yrT ANs YBENMUYEHUS XEeCTKOCTU Ha u3rmb wnaHrokabens B
MECTE KpPenrieHus K OKOHEYHOMY YCTPOMCTBRY.

[ns wnaHrokabensi c apMUMPOBaHHOWM KOHCTPYKLUWER, CoOepKaLle 3NeMeHThl, KOTOpbIE MOTyT BblAEpXaTh
Bonblwmnin 13rnb, BMECTO orpaHvduTenei uarnba MoryT ObiTb MPUMEHEHbI KeCTKMe HakmagKy M30rHYTOW KOH-
CTPYKLMK, HO B K2XXAOM Clly4ae BHavane AomkHa ObiTb BLIMOMHEHA OLeHKa YCNOBWA yKNagoky LnaHrokabens.

CTraTnyeckne xecTKne Haknagku JoMycKaeTcs NPUMEHSTb COBMECTHO C HEMOABWXHbLIM COEOUHEHUEM,
TakMM Kak PEMOHTHOE COedVHUTENbHOE YCTPOWCTBO, Ans obecnevyeHus NNaBHOro nepexoia Mexay avame-
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TpOM wnaHrokabens n CoeaMHWUTENbHBIM yCTpOI?ICTBOM. anMeHeHVIE HaKnagknm ymeHbllaeT pUCK 3auenne-
HWUA COeaUHUTENbHOIo yCTpOlﬁCTBa NMpPW NOrpy304HO-pa3rpy3o4HbiX onepaunax, yknagke nuin nasnedyeHnn.

8.12 BcnomoratensHoe obopyaoBaHue

8.12.1 CoeguHUTEeNnLHaA Kopobka

CoenuHUTENbHYO KOPOBKY NPUMEHSIOT ONA COeAMHEeHWs hparMeHTOB WnaHrokabens ¢ uensk nony4ye-
Hus wnaHrokabensa TpebyemMon ANvMHbB N ANSA BbINONHEHWA peMOHTAa wWnaHrokabensa. KoHubl coeguMHaeMblx
YYacTKOB LunaHrokabens AOIMKHbI MMETb COOTBETCTBYIOLLYHO 3afenky. Vix coeguHeHne JOMmKHO BbiTb BbIMNOI-
HEHO C NPUMEHEHWEM COELMHUTENbLHOrO pyKaea WUru BTYMKK, KOTOpble NO3BONAT obecnedYnTs Nepenadvy Ha-
rPYy3KM OT OQHOro NPOMEXYTOUYHOro OTPEe3Ka K ApYromy.

CoeOuHUTENLHYH KOPODKY BLIMOMHSAKT B BUAE KOHCTPYKLMKM 0BTekaeMoin (popMbl C OrpaHUYMTENEM U3-
rmba Ha kaxaom koHue. CoeanHuTenbHaa Kopobka JOoMmKHA MMEeTb KOMMAaKTHble pasmMepbl Ana obecneyeHns
TpeboBaHun K HamaTbiBaHWUIO LWNaHrokabensa Ha bapabaH, XxpaHeHWo 1 yknaake.

CoenuHeHWe anekTpuyeckux kabenen, ONTUYECKWUX BONTOKOH, MONMMMEPHBLIX U MeTannMyeckux Tpyd B co-
eOWHUTENbHOM Kopobke cneayeT BLINOMNHATE B COOTBETCTBUMN ¢ TY M3roToBUTENS.

He monyckaeTcs ucnonb3oBaHWe COeaUHUTENBHOM KOPOOKW Ha y4yacTke LwinaHrokabens, paboTatollero
B AMHAMUYECKOM PEXUME.

8.12.2 MNpepoxpaHuTenbHaA NepeMblyKa

[MpenoxpaHutenbHas nepeMblyka SIBNAETCHA crneunanbHbIM 3MNeMEeHTOM, WCNONb3yEMbIM ANA 3alUThl
wnaHrokabensa n cOegMHEHHOTO C HUM 060pyaoBaHUA OT M3BbITOYHBLIX NTIMHENHbIX HArpy30K. 3Ha4YeHe Harpys-
KW, NpWY KOTOPOW NMPOUCXOAWT pasbeuHeHue npeaoxpaHUTeNnbHON NepeMblYky, AOMKHO BbiTb ONpefeneHo B
TY narotoBuTens. KOHCTPYKUKUS NpegoXpaHUTENBHO NepeMblYKM JOMKHA MMETL TaKOW Xe unu GonbLumii pac-
YeTHLIA CpoK cnyxbbl, YeM y WnaHrokabens.

Ecnn npepoxpaHuTensHas nepembidka ABMSETCA HEOTbEMITEMOW YacTbi0 KOHCTPYKUWMWM LunaHrokabe-
NsA, ee KOHCTPYKUMSA OOMKHA BKMOYaTh MexaHu3m BnoKupoBKM pasbefWHeHWs OnA npoBefeHvs paboT no
yKnagke v nogbemy WwnaHrokabens. MexaHn3am O6rOKMPOBKKM OOMKEH MErko OTKNOHYaTbCA Nocne 3aBepLueHns
yKasaHHbIX paboT. B 3abnoknpoBaHHOM COCTOSHUWM MpefoXpaHuTenbHas nepembluka OOMKHa BblOepKUBaTh
MakcuMmansHoe pabodee pacTarveawpollee ycunuve wnaHrokadensa 6e3 cpabaTbiBaHWMA UMW MeXaHWUYeCcKoro no-
BPEXOEHUS.

Mpu cpabaTblBaHWM NPegoXpaHUTENbHON NepemMblHKM OOMKHO ObiTh 0becrnedeHo pazbednHeHue BXO-
OsWnX B ee cocTaB hyHKLMOHANBHBIX MWHWA, MPU 3TOM BHYTPEHHME NMWHMK WnaHrokabens He AOmKHbI Noa-
BepratbCcs M30bbITOMHBIM Harpyskam. KOHCTPYKUMSA NpefoXpaHUTenbHOW NepembldKu AoMmkHa obecnedmBaTh
BO3MOXHOCTb BOCCTAHOBMNEHUS LWnaHrokabensa nocne pasteAnHEHUS.

B kayecTBe ankTepHaTUBHOIO BapvaHTa NpefoXpaHUTeNbHOW NepemMblYki JOMYCKaeTcsl MPUMEHSATL ne-
pembIYKy, 0B0pYLOBaHHYO paspe3awLlLnM YCTPOUCTBOM, YCTAHABMUBAEMYHD MEX Yy OKOHEYHbIM YCTPOMUCTBOM
LwnaHrokabens u nogsogHbiM obopygoBarmem. [JomkHa 6biTb o6ecnedeHa BO3MOKHOCTb 3aMeHbl Takon nepe-
MbIYKKM nocne cpabaTbiBaHuA.

B0o3MOXHO NpMMeHeHne ApyrMx BapmMaHTOB KOHCTPYKLUK NPeaoXpaHMTenbHOro yCTPOMCTBa (Hanprumep,
MYNLTUCOEAUHUTENN), KOTOPbIEe OOMKHLI ObITL onpegeneHsl B TY uarotoeutensa. Ecnv npegycMoTpeHo npu-
MeHeHue NpefoXpPaHUTENLHOW NepeMbIdkM, To B TY M3roToBUTENS LUNaHrokabens OOMmKeH ObITe onpedeneH
ee Tun.

8.12.3 CpeacTtBa obecneyeHus nnaByyecTu

B 3aBucUMOCTM OT KOHbMrypaumum wnavrokabens, paboTatowero B AUHAMUYECKOM PEXUME, MOKET BO3-
HWKHYTb HE0BX0AMMOCTL B MpUMEHEHUM cpeacTs obecnedeHus nnaBy4ecTv B BUAE MOAYNEN, KOMEL, EMKOCTER
U T. 0. Ansa obecnevyeHns TpebyeMoln JUHaAMUKK ABMKEHMA WnaHrokabensa. Ha oTgensHbIX yyacTKax LWnaHro-
kabens, ocobeHHO paboTarLWnX B AUHAMWYECKOM PEXUME, MOXET NoTpeboBaThCs UCNONb30BaHWE XOMYTOB
UINKW NoA0BHLIX TUMOB COeQUHUTENBHLIX 3NTIEMEHTOB AN NMPUCOEUHEHNUS OONONHUTENBHBIX YCTPOWCTB, TaKMX
Kak Mogyrnu, Konbla, EMKOCTU, HaTsKHbIE YCTPOMCTBA M T. 4., C Lenbto obecneveHns Tpebyemoit KoHdurypa-
LUK ¥ OUHaMUKW OBWKeHWs WwnaHrokabensi. KoHCTpyKuus YyCTPOWMCTB KpenneHusa (HanpuMep, XOMyTOB) AOMK-
Ha ObITb paccyMTaHa Ha PaKTUHECKMIA HaUMEHbLUMA Hapy)XHbIA guaMeTp wnaHrokabens, KOTopblA MOXeT
OTNUYaTLCA OT 3HAYeHUs, yKasaHHoro B TY W3roTOBWTEnNs, HanpumMep, BCNeACTBME BO3OENCTBUSA BHELLHErO
OaBMNeHWs BOAbI, 3HAYNTENBLHOIO HATSHXKEHUS My adhdekTa nonayyecTu Matepuarnor obOnoYkM Mnu 3anon-
HUTenen, npuMBoasLLero K gedopMauny NonepedyHoro cedeHus wwnavrokabensa. Heobxogumo npoBeneHue
ONUTENbHbLIX UCMLITAHWIA YCTPOWUCTB KPEnmeHust ¢ UMUTaLKed YCNOBUIA NPK yKNaake 1 3KCniyaTtauny LWNaHro-
kabensa. Cnocob kpenneHus cpeacts obecnedeHns NnaBy4yecTW HE OOMKEH NpuBoauTh K obpasoBaHuio non
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OEencTBMEM Harpysku TpelwuH B obonodke wnaHrokabens, nabbiTodHOW gedopmauumn wnaHrokabens n ero
YyHKLUMOHANbHbIX 3M1EMEHTOB.

Mpy NPOEKTUPOBaHWUW B pacyeT AOMKHbI ObITe NPUHATEI 0becnedYnBaeMbli 3anac NNaByyecTy, BUSHUE
rnmyBOuHbl BoAbl, JONYCTMMAas Cuna 3axuma, OEACTBYHLAa Ha LinaHrokabens, BO3MOXHOE U3MeHeHWe aua-
MeTpa LUnaHrokabensa npu HaTsHKEHUW UMW NO4 AeACTBUEM OMUTENbHON NON3y4YecT.

8.12.4 LlenTpartopsl

LleHTpaTopbl hOpPMUPYIOT NOKanbHOe yBenvYeHue avameTtpa WnaHrokabens ansa orpaHuyeHnst none-
PEYHOro NepeMeLLeHns BHYTPU HanpaensoLLero ycTponcTea unm pansepa. LleHTpaTopbl NpUMEHSIOT, B YacT-
HOCTM, B pa3fereHHbIX Ha CeKUuKn pa3epax, rae WnaHrokabens MoXeT cMellaTeesl Nog AeACTBUEM TeYeHUs.

LleHTpaTopbl, kKak NpaBUNO, COCTOAT M3 ABYX NOMNOBUH AN YNPOLLEHUs MX COOPKN NpU yCTAHOBKE.

KoHCTpyKLMM LLeHTPaTOPOR MOTYT BKMKOYATL BHYTPEHHUA CEKLMOHHBIA UMW pa3beMHbIA XOMYT, KOTOPbIA
MPOYHO KPEenAT Ha wnaHrokabene, 1 BHELLHIOW pasgensemMyio ob6ornoYKy 3agaHHoi hopMel M3 TepMonnacTa,
KOTOPYI KPEnsAT Ha BHYTPEHHWUIA XOMYT.

MpK NPOEKTMPOBaHUN HEOBX0OUMO Y4WUTLIBaThL ANWHY LeHTpaTopa, BENUYMHY 3a30pa Mexay BHelHen
NMOBEPXHOCTLIO LIeHTpaTopa U BHYTPEHHUM OuaMeTpoM TpyDhl, a TakKe CUNy 3axuma, HeobXxoaumMyo aAns kpe-
NIeHNa XoMyTa BOKPYT LUnaHrokabens.

8.12.5 Ctabunusatopbl

CrabunusaTtopbl npegHa3sHadeHbl Ans npegoTBpalleHus Bubpauum wnaHrokabens npu Bo3gencTsmm
BMXPEBbIX MNOTOKOB BoAbl. CTabunuzaTtopbl npeactaBnsiioT coboi ycTponcTea 3agaHHoN popMbl, 3akpenns-
emble BOOMb MOABELIEHHOro y4acTka WwnaHrokabens. [ns obecnedyeHma MOHTax)a KOHCTPYKUWUs cTabunusa-
TOPOB COCTOMT M3 [ABYX COEOWHSIEMbIX MPOAOMLHO Pa3spe3aHHbIX MOMOBUMH LUUIMUHOPA, UMELMX OMaMeTp,
COOTBETCTBYHOLLMIA KOHKPETHOMY pa3Mepy LunaHrokabens.

Ctabunusartopsl, Kak NpaBuno, UMerT CNUpaneBUaHYI0 BHeLWHOW opMy € TpeyronsHbIM Npogmnnem.
Wx ycTaHaBnMBawT Ha y4acTok wnaHrokabens, Hanbonee noaBep)XeHHbIM pucky BubBpauwnii nog AeACTBUEM
BMXPEBbIX NOTOKOB BOAbI.

MpyW NpoeKkTUpoBaHUKM cTabunmaaTopoB HeoBXooUMO y4UTLIBaTL BNusiHWE Buonormdeckoro obpacTtaHums,
crnocob ukcauum Ha wnaHrokabene v cnocob MoHTaxa.

8.12.6 YnnoTHUTeNnu ANA KONOHHLI pan3epa

YNNoTHUTENU ANs )XeCTKUX pan3epoB NpefHasHadyeHbl AN NpefoTBpalleHnsl ABUXEHUS MOPCKOWN BOAbI
yepes KOMOHHY pai3epa, BO BHyTPEHHEee MPOCTPaHCTBO KOTOPOro MOXKET nodaBaTbCsl MHIMOWUTOP KOppO3uK
0N 3alUTbl BHYTPEHHEN NOBEPXHOCTU pansepa.

Kak npaBwno, ynnoTHUTENU COCTOAT U3 ABYX pasbeMHbIX YacTel, KOTopbie NPU COeUHEeHWU NIOTHO
NMepeKkpbIBalOT MPOCTPAHCTBO MEXY HapyXHbIM OMAMETPOM LUMNaHrokabens v BHYTPEHHEN NMOBEPXHOCTHLH
Tpybbl pansepa. Kak npaBuno, ynnoTHUTENb YCTAHABMMBAKT Yy OCHOBaHWUS pan3epa. OH MOXeT BObITh Npukpe-
NIeH K OCHOBAHWUK pan3epa U UMeTb OTAENbHYK MOHTaXHYHK KOHCTPYKLUMHO.

Mpy NPOEKTMPOBaHUK YNNOTHUTENS HEODBX0AMMO y4UThIBaTh CNOCOO YCTAHOBKU M OTHOCMTENBHOE YCUu-
nne ynrnoTHeHus.

8.12.7 XoMyTbl AN OTTAMXEK

XoMyThl NpegHa3Ha4veHbl 4N KpenneHns SKOpHOW Lenu UM TpOCoB K unaHrokabenwo anga obecneyeHus
Tpebyemoro NnpocTpaHCTBEHHOIO NOMOXEHUA B TOILULE BOALI NPU SKCMNyaTaluu.

B 3aBMCMMOCTU OT OXMOaeMbIX HArpy30K XOMYTbl MOTYT ObITb NPUKPENMEHLI K 3NEMEHTAM HATSXKEHWS,
BXOOALLMM B KOHCTPYKUMIO WnaHrokabens. [pyrum BapuaHToOM SIBNSETCHA NPMMEHeHWe pasbeMHbIX XOMYTOB,
3aKpennsieMblx BOKPYT LWnaHrokabens.

MpW NPOEKTMPOBaHUN XOMYTOB HEODXOAMMO YHUTBIBATL YCUMME HATSHKEHWS, yCUnue 3axuma, rnmHy Xo-
MyTa, Non3y4ecTb, cnocod ycTaHOBKKU U BNUAHWE BO3OEWCTBUIA Npyu 0BpazoBaHUM NokanbHOro uarnba wnax-
rokabens.

8.12.8 BpeMeHHbIe XOMYThbI

BpeMeHHble XOMYThl MPUMEHSIIOT B Ka4ecTBe BCNOMOraTerlbHoro cpefcTea B Npouecce yKraakW, korga
yoepxaHve WwnaHrokabensa He MoxeT OblTb 0DecnedYeHo ¢ MOMOLLLHD CYAOBOTO HATSXKHOrO ycTponcTea. Kak
npaBwuIo, Takas cuTyaluust BO3HKWKaeT B NPOLIecCe NepeMeLLeHsl OKOHeYHOro YCTPOMCTBa LunaHrokabens ye-
pe3 HaTsXHOe YCTPOWCTBO UMK NPU KPENNeHUn AOMONHUTENbHbLIX Npucnocobnenui K wnaHrokabento.

KoHCTpyKLMA BpEMEHHBLIX XOMYTOB AOMmKHa obecneuynBaTth 3axBaT LunaHrokabensa Ha ydyacTke, gocTa-
TOYHOM M5 ero yoepxaHua nof 4ercTBMEM OXUOAeMbIX NPU YKNaake Harpyaok.

Mpy NPOEKTMPOBaHUN BPEMEHHBIX XOMYTOB HEODXOAMMO YYMTbIBaTh OKMOAEMble BENMWUYMHBI Harpy3ok,
OOMyCTMMOe ycunue 3axxuma, guameTp LwnaHrokabens nog Bo3geicTBMEM pacTAarMBatoLLeld Harpy3ku, nonay-
YEeCTb, ANMUHY U KOHCTPYKTUBHOE UCTMOINTHEHWE XOMYTa O5151 OTTSHKHA.
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8.12.9 PacTpy6

PacTtpy6 KOHCTPYKTMBHO He cBfizaH c wnaHrokabenem. Bmecte ¢ Tem npumeHeHue pactpyba MoxeT
UCKITKYUTE HEODXOOAUMOCTb YCTAHOBKK XECTKOM Haknagku Ha y4acToK LinaHrokabens B palioHe OCHOBAHWUS
painaepa.

Mpw npumeHeHWM pacTpyba Ha nnaBy4Yem HedTera3onpoMbICIIOBOM COOPYXEHUN, C KOTOPLIM COeAMHEH
WwnaHrokabenb, JomkHa ObiTh BbIMONHEHA NPOBEPKa COBMECTUMOCTM pacTpyba ¢ KOHCTPYKUMEN LUMaHroka-
fens ¢ TOYKW 3peHWs YCTanoCTHOro paspylueHus wnaHrokabens BcrneacTene BO3AEWCTBUSA LUKINYECKUX W3-
rMbarLnX 1 pacTArMBaOLLMX Harpy3okK.

Mpw NpoeKTMpOBaHUW OOMKHbI ObITh YYTEHbI OXUOAEeMble pACTATMBAOLLE HATPY3KW, ONpeaeneHsl Npo-
dunb NoBepxHocTK pacTpyba, TonwmMHa Matepuana pactpyba, KOHCTPYKLKUS KpenneHus K panaepy, yron pac-
NONoXeHUs paiaepa M 30Ha BO3MOXHOIO CMeLLeHUa WnaHrokabena aAnsg UCKNioYeHUs CTONKHOBEHNUS ¢ BNn3ko
pacnonoKeHHbIMW paisepamm 1 pacTpybamu.

Pactpyb He obecneumBaeT 3alluUTy WaHrokabens oT ycTanoCTHOMO paspyLlUeHns], Kak KecTKas Haknag-
ka. 3To cnegyeT NpUHUMAaTh BO BHUMaHWe npu NpoekTUpoBaHuuy WwnaHrokabens, ocobeHHo korga TpeboBaHms
yCTanocTHOM AOMNTOBEYHOCTM paccMaTpUBaOT B Ka4ecTBe onpeaensoLlero akropa ans KOHCTPYKLKUMN.

8.12.10 XomyThI pansepa

XoMmyThl parizepa NPUMEHSIOT A8 KpenneHus WnaHrokabensa K NOBEepXHOCTH XEeCTKON UM TMBKoM KOH-
CTPYKUWUK pansepa.

Mpu NpoekTUpoBaHMN HeobxoguMo y4uTbiBaTb OMaMeTp pansepa v wnaHrokabens, ycunve saxuma,
MEeTon YKINadkW, pasHuly B AnwuHe wnaHrokabens v paisepa, a Tawke OONyCTUMbIA Ge30MOpHbIA y4acToK
MeXAY XOMyTamu.

9 NpoekTupoBaHue WaHrokadens

9.1 TemnepaTypHbIiA Ananas3oH

LLUnaHrokabens B cbope, aemMeHThl B ero CocTaBe WM UCMonb3yemMble Mmatepuarnsl HeoGXoaUMO NPOeKTU-
poBaThb Takum obpazom, 4ToObl oBecneqnTb NOCTOAHHYIO 9KCMMyaTaluio B 3aJaHHOM TeMmnepaTypHOM Auva-
nasoHe B TeYeHWe YCTAHOBMEHHOrO PacyeTHOro cpoka crnyX6bl. MakcMmansHoe U MUHUManbHOEe 3HaYeHus
TemnepaTtypbl AOMKHbI BbiTh OnpeaeneHbl B TY M3roTOBUTENS € YYETOM (DYHKLMOHAMNMbHLIX TpeboBaHuid, npu-
BeOEeHHbIX B pasgene 4.

MpumedvaHue — TlOCTOAHHOE UMW YacTOe BO3AENCTBUE NOBbILLEHHbLIX TEMNepaTyp MOXeT NOBAWATL Ha pac-
YeTHbIM CPOK CNy0Obl WnaHrokabens.

9.2 MakcumanbHan pacTaArusaiollan Harpyska

MakcumanbHas pacTAarmBarLlad Harpy3ka Ha I'IDHMOJ'IVIHEPIHOM ydacTKe lwnaHrokabens He AOINKHa npe-
BbllUaTb BeNMMHYMHY, YKa3aHHYH B TY mnarotoBuTens. ,D,OI'IyCTMMaH pacTarmearLllan Harpy3ka and 3agaHHOoro
pagwnyca narnba wnaHrokatens AOJKHa ObITh onpegeneHa Ha OCHOBE KPUBbLIX ,EIOI'IyCTI/!MOFI Harpy3ku npu m3-
rmbe, npenocTtaBneHHbIX N3rOTOBUTENEM.

9.3 NpepensHana pacTArMBaroLWasn Harpy3ska

[MpenenbHaa pacTarMBaroLlLlas Harpyska Ans NpsiMONMHEMHOro yvacTka Lunadrokabens gomkHa cooT-
BETCTBOBAaTL | Y M3roToBUTENA.

JomkHbl BbITh BBIMOMHEHBLI pacyeThl, NOATBEPXAAOLWMe, YTO 3Ha4YeHWe NPeaernbHON Harpysku obecne-
YMBAET JOCTATOYHLIN 3anac NPOYHOCTM ANSA BCEX MPOEKTHLIX YCIIOBUWA NPW YKNaAKe U 3KCNnyaTaLun WnaHro-
kabens.

9.4 MuHMManbLHbLIK paguMyc u3rnba

MuHUManeHbIA pagunyc narmba wnaHrokabens npu XpaHeHun, yknagke u akcnnyatauun bes yu_l,epﬁa
OnA ero 3KcnnyatauuoHHbIX XapakTepuCTUK O0JKeH COOTBEeTCTBOBATh TY wnzrotoutensa. MMHMManNbHbIA pa-
onyc narnba ANEeKTPpU4eCKnx KEGEJ'IEFI, MNONTMMEPHBIX U MeTannn4eckmux prﬁ, a Takke onTuYeckux kabenei u
ONTUYECKUX BOMNOKOH OOMKEH TaKe COOTBETCTBOBAaTL 1Y M3roTOBUTENS.
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9.5 CTpyKTypa nonepeyHoro ceyeHus

KoHcTpykumMa wnaHrokabens omkHa oTeBeYaTk yHKLMOHanNbLHLIM TpeboBaHuam pasgena 4, Tpebosa-
HUSIM K NPOEKTMPOBaHWI pasaena 6 1 UMeTb MeXaHWYecKylo NPOYHOCTL, COOTBETCTBYHLWY TY U3rotoBuTe-
ns. MNpw pacnonoXeHnn yHKUMOHAMNbHLIX 3NTEMEHTOB B LWnaHrokabene HeobxoguMMo yunThiBaTh criegytolime
TpeboBaHus:

a) nonepedHoe cedeHMWe LWnaHrokabensa JOMmKHO ObiTb KOMMAKTHEIM U cUMMeTpUYHbIM. ObBecnedeHue
CUMMETPUN MOXET BbITb JOCTUTHYTO 3@ CHET NPUMEHEHUS AOMNONMHUTENLHLIX 31eMEHTOB UMK 3anonHUTene;

b) ecnu B cocTas wnaHrokabensa Hapsay co cTanbHLIMU Tpy6amMu BXOAAT NonvMMepHbie TpyObl U/Mnu Ka-
6enu, HeobXogMMO YYMTLIBATL Harpysku, Bbi3BaHHLIE BO3AENCTBMEM CTanbHLIX TPyG Ha cocegHMe anemMeHTh
NPy M3roTOBNEHWM, HaMaTblBaHUW Ha BapabaH, yknagke v akcnnyatauuu WnaHrokabens;

C) ecnu mexay (GyHKUMOHANBbHBIMK NUHUAMW UCNONb3YHOT 3anonHUTeNb, TO Npu BelBope mMaTepuana
3aMONMHWUTENS OOMKHBI BbITh YUTEHBI HArpy3ky OT OYHKLMOHAMNBHBIX NMHKA, BOZHUKAIOLWMWE NPU U3FOTOBIEHWUM,
yKnazke v akcnmyatauuu wnaHrokabens;

d) npu onpegeneH1Mn B3anMHOTO pPacnonoXKeHWs NMMHMIA BHYTPY WnaHrokabens cnegyeT o6ecnevynTs BO3-
MOXHOCTb 3arnofiHeHusi WaHrokabens MOpPCKOW BOAOW CO CKOPOCTLID, COOTBETCTBYIOLLEN CKOPOCTM YKNaaKu,
ONSA UCKMIOYEHMS NOBPEeXaeHUs WnaHrokabens oT BHELIHMX BO3AeNCTBUIA.

9.6 CkpyTKa

CprTKa OoTAenbHbIX beHKLlMOHEi]'[beIX NUHWIA (TaKVIX KaK aneKkTpunyeckue kabenw, ontuyeckne kabenu,
noriMMepHble U MeTannn4yeckmne prﬁbl, 3anonHUuTenn n T. ,D,.) OomKkHa ObiTb BbIMOMHEHa ¢ nNpUMeHeHnem aTt-
TECTOBAHHOW TEXHONOTUKN C CbOpMMpOBaHMEM PaBHOMEPHOro ny4Ka mnun 3aroToBKW A4 U3rOTOBNEHUA MNMy4Ka.

B cniy4yae HE,‘OGXO,D,VIMOCTVI npyv GopMmpoBaHnumu CKPYTKM NONMUMEpPHbIE pr6b[ MOTYT HaxoOWTbCA NoL
nasrneHuem. BennuvHa gaBneHus gOrmKkHa COOTBETCTBOBATL TY WM3roTOBUTENA U ObITb [0CTaTtouHOM OS5 Heo-
nyweHnA aeopmMaunm NonMMepHbIX pr6. Mpwn HeOGXO,ﬂ,MMOCTM BCe nocnegywuwune onepaunn npum UM3rotoe-
neHun wnaHrokabensa 4omkHbl ObITb BbINOMHEHLI C nonMMepHbIMW prﬁaMM, HaxogawrMnca nod gaeneHnem,
B COOTBETCTBMKM C TY M3roToBuTENS.

9.7 3aroToBKM ANA CKPYTKU

3aroToBKM OnA CKPYTKKW, KOTOPbIe MOrYyT COCTOATb M3 3JEKTPNYHECKMX KaGenePl, ONTUYECKNX KaGenePl,
MONMMMEPHbLIX U MeTarnnm4eckmnx TDYG M nx coveTaHuA, OOIMKHbl MMETb KPYITIYIO CbODMy nonepevyHoro ce-
YeHud. KOHCprKL{Mﬂ 3aroToBKK ONA CKPYTKKM NO BO3MOXHOCTW O0IXHa BbITb CMMMETDMHHOI?I OTHOCUTENBHO
LI,EHTDHJ'IbHDﬁ oCcH.

,D,J'EH obecneveHus yCTO!?I‘-IVIBOCTVI 3NeMeHTOB B COCTaBe 3aroToBKU criefyeT MCNoNb30BaTk CBA3bIBalO-
LYK NeHTy, HamMaTblBaeMYyH No Cnupann nog noCToOAHHbIM YTTTOM.

C LIENBI0 BbINONMHEHWA TDE6OB&HMI7I K reOMeTpU4eCKMM N MEXaHUYECKMM XapaKTeEPUCTUKaM (Hanpmmep,
Mo CONpsAXeHWUto C KabenbHbIM BBO)J,OM) COSpaHHbEe B 3aroToBKM AOIA CKPYTKW U CKpENnneHHbIe CBA3bIBAKOLLEN
NEeHTON 3NeMEHThI MOTYyT BbITb NOKPbIThI obono4kon n3 TepmMmonnacTtn4Horo matTepuana B COOTBETCTBUK C TY
narotToBuTens.

O6ono4ka 3aroToBKK 4Ns CKPYTKK OOIMKHa Nerko HaHOCUTbCA U BNnOCNeaCTBUK NErko yoanATbcA 6es no-
BpeXgeHns CDYHKHVIOHaﬂbeIX 3NEMEHTOB.

9.8 BHyTpeHHAA o6onou4ka

Mpu apMypoBaHumM WnaHrokabensa nosepx 06MOTaHHOW NEHTOW CKPYTKM cneayeT HaknadsiBaTe 060mnoy-
Ky, obecneunBaiLLyr 3al Ty CKPYTKU OT MEXaHUYECKMX NMOBPEXOeHU, YyCTOWYMBOCTL hopMbl U (hopMUpoBa-
HKUe MOAMOXKM ANA apMupyloLleid NpoBonokK. KoHCTpykLMa 06onodku gomkHa GbiTb crnegyoLueit:

a) Ang cTaTUYecKUX YCNoBUA MPUMEHEHUS: HEMPEepbLIBHO 3KCTPYAUPOBaHHLIA TEPMONacTUYHLIA MaTe-
pwarn, nMbo Croi U3 HamaTbiBaeMoro No CnUpanu CUHTETUYECKOro BOMOKHA; MaTepuan gomkeH BbiTk yCToM-
YMBLIM K abpasvBHOMY U3HOCY M PACTPECKUBAHWIO MO HaMNPSHXXeHneM Npv BO3AeACTBMUN Harpy3ku B npolecce
neperpysku U yKNagku;

b) Ana gUHaMuUYeckux ycnoBuid NPUMEHEHWS: HEMPEPbLIBHO 3KCTPYAUPOBAHHLIM TEPMONIacTUYHBLIA Ma-
Tepuan.

Obono4yka fomkHa MMeTb 4OCTAaTOMHYH TOMLWMHY, oBecnednBaloLLy0 pacnpefeneHne paguanbHbIX BO3-
OEeACTBUIA MeXAy apMUpYyloLLeid NPOBOMOKOM M NydykoMm. YucToTa maTepuana, TonwmnHa oBonoyk1, 4onycTu-
Mbl€ OTKNOHEHWUS TOMLLMWHbI U KOHLEHTPUYHOCTM JOMKHbI COOTBETCTBOBATh TY M3roTOBUTENS.
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Mpouecc aKkcTpy3uu oB6ONOYKKN JOMMKEeH COOTBETCTBOBaThb 1Y M3roToBuTens. pouecc u3roToBneHus
OOMKeH BbIbMpaTh M3roTOBWMTENL MCXOAS W3 MOCMEeAYLWero npouecca apMUpoBaHus (Npu NpuMeHeHnn) u
HeobxoaumocTn obecneyeHuss cB0BOOHOrO M HE3aBUCMMOrO nepemelLeHus cobpaHHbIX B NMy4YOK 3MEMEHTOB
npu narube.

9.9 ApMmupoBaHue

KoHcTpykuma WwnaHrokabenei, KoTopele cogepxaT aneKkTpudeckue u/unm ontudeckue kabenu, Ho He
MMelT B CBOeM cocTaBe TpyD, CnoCcoBHbLIX HECTU Harpy3sKy, AOIKHa BKMHYaTb apMMpOoBaHMe UMM cneyunanb-
HbI HECYLLWIA 3NeMeHT. ApMUpOBaHMUe WnaHrokabenei, Ana KOTOPbIX AOMKHO BblTk 06ecneyeHo paBHOMEp-
HOE BOCMPUSTME KPYTALLMX MOMEHTOB, U/MNW LWNaHrokabenew, NoABEpXXeHHbIX 3HAYUTENbHLIM PacTArMBa-
LMM Harpyskam, OOMKHO OblTb BBINOMHEHO C HAHECEeHWEeM ABYX UNW Bonee NepeKpecTHLIX CNOEeB CTanbHOw
apmupytollein npoBonoku. MNMpu HeoBxogumMocTh MoryT GbiTb NPUMEHEeHbL! Apyrie MaTepuarnsl, obecnedvea-
oWKne 3aflaHHble XapaKTepUCTUKM U COOTBETCTBYHOLLME YCMOBUAM NPUMEHEHWS. APMUDYIOLLYIO MPOBOMOKY
HeobXxoaMMO HaknadblBaTk C PABHOMEPHbLIM HaTsKeHneM U OrpaHuYMBaThL KpyYyeHue wnaHrokabens npu ms-
MEHEHWUW CUIbl HATSKEHWUS OT HYNS 40 MakcUManbHoi paboyell pacTarMeatowein Harpyaki. Ons wnaHrokabe-
nen, npegHasHaqYeHHbIX ANs 3KCnnyaTauuy B AMHAMUYECKMX YCNIOBUSX, apMMPOBaHMEe MOXKET CMYXWTb 6anna-
CTOM NSl AOCTXKEHUA HeOBX0AUMOM OCTONYMBOCTI NPU 3KCNNyaTauumn. MNpy UCNonNb30BaHUWM MHOTOCNOWHOTO
apMUPOBaHUS WM NPUMEHEeHUs creyransHoro crnos ana obecneveHusa 6annacTta crnou Heobxo4nMo Hakna-
AblBaTb BO B3aMMHO NPOTUBOMONOXHLIX HanpasneHuax. M3rotToBuTens 4OMKeH 3a4aTk pasmep v AnvHY wara
apMupyloLLei NpoBonoky anst obecrnevyeHns HeoBxoarMON NPOYHOCTA Ha pacTsKeHWe, 0CeBoro yanuHeHus,
ECTKOCTM Ha N3rvb 1 Beca B TeYEHWe pacyeTHOro cpoka cny6bl wnaHrokabens. B apMUpyoLWniA crnoi MoryT
BbITb YNOXeHbl CNeuuanbHele apMUpyoLlmne NpyTkU.

MpumedvyaHne — TpeboBaHWs K cTanbHOW NPOBOMOKE AN apMMpoBaHWA npueedeHsl B [37] v [32].

,D,J'IFI wnaHrokabenen, cogepXawunx ctanbHble pr6b|, 3allinTa INeKTpUHeCcKnx kabenen OT HaTsKEHUA
MOXeT OblTb obecnedyeHa 3a cyeT npegena npo4HOCTWU Ha pacTAXeHWe CTalrlbHbIX pr6. B Ttakom cny4ae Bbl-
60p TONWWHBI CTEHKK pr6b| cnenyet oCcywecTBnATb C y4eTOM Harpy3kn OT BHYTPEHHErO gaBlieHWA U pacTta-
rmearoLLen Harpys3ku npu akcnnyartauumm n/unu YKnagke.

B cny4dae Heﬁnaroanmelx yCHOBVIﬂ npw yKnagke n/vnm 3Kcnnyatauumu nobaeneHne apMUpyrouero
cnoa gnsa 3awmnTbl OT MeEXaHUYEeCKMX I'IOBPE)K,CI,QHVII?I ANeMeHTOB Unu 6EIJ'IRBCTVI|DOBKVI wnaHrokabena gomKHO
ObITb PacCMOTpPEHO B COCTaBe aHalnu3a pacyYeTHbIX XapaKTepWUCTUK.

Mpwn HEO6XOE,MMOCT]/I BMecCTe C apMmpylou.l,eﬁ NPOBOMOKOW MOTyT ObITb YNnoXeHbl TepMoOnnacToBble NMpyT-
KW, 4TOObI YMEHbLINWTL CONPOTUBNEHWUE PACTAXEHWNIO ninnu Maccy lnaHrokabens. TepmonnacToBble NPYTKA
OOIMKHbI ObITb paBHOMEpPHO pacnpeneneHbl No cTanbHOW NMPOBOSIOKE.

9.10 BHewHAA obono4ka

BHelwHaAs sawmTHaa o6onoyka aomkHa GbiTe M3rOTOBMNEHa B BUOE:

a) HenpepbIBHO 3KCTPYAMPOBaAHHON TePMONMacTUYHON 060NoYKM; Unn

b) NOKPLITUS U3 HaKMagbIBAEMOro No CrMpan CUHTETMYECKOro BOMOKHA.

Onsa wnaxrokabens, skcnnyaTMpylowerocs B AMHAMUYECKUX YCIOBUAX, NMPUMEHEeHe HemnpepbIBHO 3KC-
TPYOAWPOBaAHHON TepMONNacTUYHOK 060NOYKM OMKHO BbiTh OCYLLUECTBNEHO cornacHo 9.8.

Ons o6ecneyeHUs BU3yarnbHOTO KOHTPOMS CKPYYMBAHMA NpW yKNagke, BAOMb WwnaHrokabensa gorkHa
GbITb HAHECEHAa CUrHanbHasA NUHWUA KOHTPACTHOW PACLIBETKM.

9.11 MapKkupoBKa

MapkupoBka wnaHrokabens gomkHa ObiTe BeINONHEHA nocnegoBaTenbHo no gnuHe ¢ warom 100 vnn
152,4 M, KpOMe NepBOro U nocneaHero y4actkos AnuHoi 100 m (152,4 M), MapKMpOBKa KOTOPLIX JOMKHA BbITh
BbiNonHeHa ¢ warom 10 unu 15,2 M. MapkMpoBka JomKkHa BbITb CTOMKOM HA NPOTSXKEHUW BCEro nepuoaa xpa-
HEHWS, HAMOTKW 1 YKNAaJKW LinaHrokabens v oTYeTNMBO pasnuynMMon Ana Bo40Na30B UNM NOABOAHLIX BUOEO-
kamep ¢ KpyrosbiM 0630pom (360°). MuHMManbHas BbICOTa 3HAKOB MAapKUPOBKWU A0MKHA COCTaBNATh 25,4 MM.
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10 Npon3BoAcTBO M UCMNLITAHUA WINAaHrokadens

10.1 Mpoun3BoACTEO WNaHrokabens

10.1.1 O6wue nonoxeHun

WarotoBneHue wnaHrokabens crnefyeT NpoBOAUTbL B COOTBETCTBUM C TY U npoueaypamun W3roToBUTens
1 TpeboBaHMAMK HacToswero pasgena. [na HOBbIX TEXHOMOIMMYECKMX NMPOLLECCOB A0MKHa DbiTh BbIMOMHEHA
aTTecTauus ¢ NOArOTOBKOM COMYTCTBYIOLLEN AOKYMEHTALNUN.

aroToBrneHne gOMKHO BECTUCE COMMACHO COCTABMEHHOMY M3roTOBMTENeM nnaHy paboT, KoTopblid fon-
eH onpefenaTs Npouesypbl CKPYYUBaAHUS, IKCTPY3UW, YKNAAbIBAHWA, apMUPOBAHKUS, TPAHCTOPTUPOBaHUS U
XpaHeHWs Ansa Bcex MaTepuarnos U NPOoLEcCoB B COCTaBe TeXHONOM 1 M3roToBrneHus wnaHrokabens. NMommumMo
NMPVBEAEHHbIX BbILE MPOLLECCOB NNaH(bl) W3roTOBNEHUS M UCMbITAHWA OOMKEeH(OOMKHbI) OXBaTbiBaTh dTanbl
YNakoBKW, XpaHEHWUs, HaMaTbIBaHWs, TPAHCNOPTUPOBAHWS, YyCTaHaBnvMBaTb TPeboBaHMA K YNCTOTE NPOM3BOa-
CTBEHHbIX Nnowlagelt U obopynoBaHus, a Takke BKNOYATE APYrve acnekTbl, KOTopble MOryT NPUBECTU K CHU-
YEHMWH KayecTBa UMW BO3HUMKHOBEHMIO Bpaka Ha BCeM NPOTSHKEHUN BPEMEHM, HAYMHAS C MOMEHTAa Nosy4YeHus
CblpbSl U 3NIEMEHTOB U3Aenus A0 U3rOTOBMEHUS U NOCTaBKKM rOTOBOIO LWnaHrokabens.

10.1.2 CkpyTka

Onepauum nNo ckpyTKke (packnagke) SNeMeHTOB KOHCTPYKLMKM WnaHrokabens 4omkHbl ObiTb BbIMOMHEHBI
B CreuManbHO OTBe4eHHOM NMoMeLleHnn, oTBedatolem TpeboBaHmam K obecrnedeHnto 3a4aHHoro YpoBHSA Yu-
CTOThI.

MpW BLINONMHEHUW PaCcKNanKW OTHOCUTEMNBHO XECTKUX 3NEeMEHTOR KOHCTPYKUUM HEOBX0AUMO YyYWUTEIBATE!

a) obecnevyeHne MUHUMAaNbHbLIX YCUNUIA, NpukNagbiBaeMblx 0bopyaoBaHueM ANA BEINONHEHUS CKPYTKK
K yKnagblBaeMblM anemeHTam ans obecnedeHus Tpebyemon KOHMWrypauum M UCKIHOYEHUS NOBPEeXOeHUs
3NEeMeHTOB;

b) obecneveHne TpebosaHuin K paguycy marmba, BENMYMHA KOTOPOro AOMKHA ObiTb HE MeHee 3Hadve-
HUS, NpY KOTOPOM [OCTWMraeTcs MakCUManbHO AonycTumas uarubatolwas Harpyska, onpegeneHHas B TY
WM3rOTOBUTENS;

C) BbINOMHEHWe NpeaBapuTenbHbIx cOOPOK 3NeMeHTOB ONS YNPOLLEeHWs M3rOTOBMNEHMA CKPYTOK UMK 3a-
rOTOBOK ANSA CKPYTOK;

d) MMHUMW3aUWIO OCTATOYHOM AedopMaL MK KpyHeHns B OTAENbHO B3ATLIX AneMeHTax B npouecce op-
MUPOBaHWUS MYYKOB.

BHe 3aBMCMMOCTM OT MoOpsigKa pacrnonoXeHWsl KOMMNOHEHTOB B MOMepevYHOM CevYeHMW LunaHrokabens
YKNaLblBAEMbIe 3NEMEHTLI, CKPYTKM W 3aMONHUTENW He AOMKHbI NOABEPraTeCH WU3BLITOYHLIM CHUMAOLMM U
pacTarMBalLWw MM Harpyskam. Ecnu Bec yknaabiBaemMoro aneMeHTa MOXeT NPUBECTU K 3HAYUTENbHLIM Harpys-
Kam Ha coceHWe 3MeMeHTbl, He0BXOAUMO UCMONb30BaTh PasMaThiBaloLMe KaTyLKM.

[Ona MyuHuMmM3auum gedbopmMan i NOBepPXHOCTH SNeMeHTOB KOHTaKTHbIe Harpy3ki Mexay yKnaabiBaeMbl-
MW 3nieMeHTaMy M1 MalMHOM ANA )OPMUPOBAHMA MYHKOB HE OOSHKHbLI MPEBbLIWATh BENTMYMHY, YCTAHOBIEHHY0
B TY nzrotoeuTens. Ha yyactkax TEXHONOMMYECKON NUHUA CO 3HAYUTENbHBIMU KOHTAKTHBIMKW HArpy3kamu He-
06X0O1MMO pasMelLaTh ONOPHbIE POIMKA ANt CHWXKEHUS BO3MOXKHON gedopMalnn NoBepXHOCTU 3NEeMEHTOB.

Mpu dhopMUPOBAHUM NMyYKa HEOBXOOMMO OCYLLECTBMAATL HENMPEPLIBHLIN KOHTPOMb BHELUHEr0 COCTOAHMSA
yKnabiBaeMbIX 311eMeHTOB Ha npeameT o0pasoBaHus TPeLLuH, LapanuH U Apyrux noBpexaeHuni.

[Ona cMMMETPUYHBIX MYy4KOB HeobxodMmo obecneynTt MAeHTUMMKaLNI0 OQHOMO MM HECKOMNbKMX are-
MEHTOB B MOMNEPEYHOM CeYEHWUMN.

Ecnu npu packnagke anemMeHTOB LnaHrokabens BeINOMHAKT UX CBAPKY, CPaLllUMBaHNE UMK COedUHEHWe,
noapobHble AaHHble 06 aneMeHTe U PacnonoXeHWW Y4acTKa AOMKHbI OblTb OTMEYEHb! Ha CXeMe YKNaaKu.

Paguyc m3rnba anemeHTa npu XpaHeHUn Ha TEXHOMOMMYECKMX KaTYLLKaX UMW NPOXOXAEHUU Yepe3 Ma-
WKHY Ans hOpMUPOBaHKA NyYKa He AOMKeH OblTb MeHbLUe paguyca, Npy KOTOPOM AOCTUraeTcs MakcuManb-
HO gonycTumas uarnbatollas Harpyska, 3aganHas B TY uarotoBuTens. MuHMManbHO OOMNYCTUMbIA pagMyc
narnba gorxkeH ObiTh onpeaeneH B TY U3roToBUTENSA.

CobpaHHbie B My4Yky 3NEMEHTHI M 3aroTOBKWU AnS My4koB HOBXOOMMO XpaHuUTb Ha BapabaHe w/unu ka-
pycensHoOM YCTPOWCTBE MOAXOOSLEro pasMepa B crneumnanbHO OTBEOeHHOM KOHTPONMPYEMOM MOMELLEHUM.
PekomennyeTcs, ytTobbl B 3TOM nomeleHun 6bin obecneyed KOHTPOnb YPOBHS BAAXHOCTU. [pu HEBO3MOX-
HOCTW KOHTPONSA BIAXHOCTU B NOMELLEHWUN M3rOTOBUTENb OOMKEH COrMacoBaTh C 3aKa34yuKoM Mepbl obecne-
yeHust Tpebyemoro ypoBHS BMaXXHOCTW Myyka nepeq Hadanom 3KCTPy3uu. HaTsikeHue npu HamoTke Wn/vnu
KOMMYeCTBO BUTKOB HE JOIKHBI NPUBOANTE K AehOopMaLNOHHbIM NOBPEXOEHUAM KOHCTPYKLMIK NMyYKa Unn ero
OTAEeNbHbIX 3NTEMEHTOB.
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10.1.3 BHyTpeHHAA oGonouka

My4oK unv 3aroToBKa AN Ny4ka AOIMKHbI OCTaBaThCA CYXVMK Nepeq Ha4anom U B NpoLecce Npoxox-
OEHWA vYepes3 aKCTpyAep.

B npouecce akcTpy3um 4OMKHbI BbITh M3MepeHbl U AOKYMEHTaNbHO 3adMKCMPOBaHbI CNeAyoL e TEXHO-
norvyeckre napameTpel cornacHo TY narotoBuTens:

a) Temneparypa LUMNUHAPA 3KCTPYAEPA/IKCTPY3NOHHOW roMNoBKY;

b) paBnexue/Temnepatypa pacnnasa;

C) CKOPOCTb LUHEKA W/MNK noTpebnsemMas MOLWHOCTb;

d) ckopocTb OTBOAA MaTepuana u3 akcTpyaepa;

€) HapyXXHblih AnaMeTp, U3MepsieMbli B ABYX NMOCKOCTSX.

Ecnu BHyTpeHHIol 060MoYKy QOPMUPYIOT M3 CUHTETUYECKMX BOMOKOH, WX crnedyeT HaknagelBaTb C
paBHOMEPHbIM HaTskeHWeM. KOHTPOnb HaTAXKEHWA CUHTETUYECKNX BONOKOH HeoBXxoaMMO OCYLLEeCTBAATE AN
kaxaon 606UHbI B HaYane KaXaoro TEXHONMOMMYECcKoro Uukna v ganee cornacHo TY uarotoButens. CosgaHve
M KOHTPOMb CPOCTKOB CMHTETWYECKOTO BOMOKHA CrieayeT BbIMOMHATL cornacHo TY uarotoButens. HaHeceHune
OWUTyMa vy aHanorM4yHoro CBA3yLero Matepnana Ha CMHTEeTUYeCKoe BOMOKHO HeobXoaumo ocyLlecTBnaTh
B YNpaBnsieMoM pexume C perynvpyemMol CKOpPOCThlo cornacHo TY narotoBuTens.

Mpu HaHeceHun obonoYkn OormKeH ObiTb BbINMOMHEH MHOFOKPaTHBIA BWU3yarnbHbIA KOHTPOMb C LEenbh
NOATBEPKAEHWA HeNPEPbLIBHOCTU W PABHOMEPHOCTW HAHECEHNA NOKPbITHSA, a Taloke OTCYTCTBMS MOCTOPOHHMUX
BKIHOYEHWI B obonoyke v nog Hew. [JomkeH BbiTb obecnevyeH KOHTponb ToNwmMHbl o6onoykn. Heobxoammo
KOHTPONUpOBaTh, YTOBLI NPWU HAHECEHUN 0BOMNOYKM HE NPOMCXOANNO BLITATMBAHWA NyYKa M CMELLEeHNs CBA3bI-
BaloLLLEen NeHThI.

HonyckaeTca npoeeAeHne peMoHTa 0B6onoYKkK B cOOTBETCTBUM ¢ TY marotoBuTens. MHgopmauma o pe-
MOHTe 0D0noYKK (ero oNMcaHWe N MecToNoNoXeHne) AomKkHa BbiTe NpUBeOEHa Ha CXeMe YKMagKu.

10.1.4 ApmupoBaHue

Onepauwus apMvpoBaHusa 4omkHa ObiTb BbINONHEHA B CNeluanbHO 0TBEAEHHOM NOMELLEHUN, OTBEYato-
Wwem TpeboBaHMAM k obecnedyeHno 3a4aHHOr0 YPOBHS YACTOTLI.

[nsa KoHTponsa CBOWCTB Matepuana AomnXHbl ObITb MPOBEAEHbI MCMBITaHWSA 00pa3uoB U3 Kaxaon naptum
apmupyloLLeli NPOBOMOKM C LeNbo onpedeneHus npegena npoYyHocTH U npegena TeKYYecTu Mpu pacTsaxeHuu,
a TaKKe U3MepeHusa UX YOIVMHEHWs OT pacTArMBaloLLen HarpysKku.

ApMUpYIOLLWE NPOBONOKK A0MKHbI BblTh pABHOMEPHO HAMOTaHbI Ha 606MHbI, MPY CMaTbIBAHUK KOTOPBIX
He OOMKHO MPOWUCXOAWUTL MOBPEeXASHUs UMW CHUWKEHWUS 3pMeKTUBHOCTU CNOs ranbBaHUYecKoro MOKPLITUSA
MPOBOMNOKN (NPU €ro Hanu4yMm) UNKn 3arpsisHeHNs1 MOBEPXHOCTW NPOBOIOKK.

[Mpy apMupoBaHWKX MYYOK MAW €ro 3NeMeHTbl He OOMMKHBI NOABEpraTbCs WM3ObLITOMHBIM CXMMAaLWUM
Harpyskam, KOTopble MOTyT MPUMBECTU K AedopmMauny unu noBpexaeHvo aNeMeHToB nydka. Pasgenswowme
MeHTLI, NPUMEHSEMbIE MeXAY apMUPYIOLWMMK COSMM, B Clyvae WX MCMoMb30BaHWUsa credyeT HaknaabiBaTb
C paBHOMEpPHbIM HaTsXeHueM. KOHTponb HaTSXEeHWA apMUPYIOLWLEN NPOBOMNOKA criefyeT OCyLecTBNATh Ha
kax o 6obVHe B Ha4Yane KaOoro TEXHONOrM4eCcKoro Lukna, a 3aTeM BbIMoMHATL cornacHo TY U3rotoBuTens.

B npouecce apmupoBaHusi HeoBX04UMO BbIMOMHATL MHOMOKPATHLIA BU3YyarnbHbIA KOHTPOMb HENpepbiB-
HOCTW W PaBHOMEPHOCTW apMUPYHOLLEro CNOS, a Takke OTCYTCTBMSA MOCTOPOHHUX 0BBLEKTOB Mo apMUPYHLLUM
cnoem. Npu HaHeceHUn apMUpyOLLEro cnos HECBX0AMMO UCKNIOYUTE BEITATMBaHKWE NyYka ¢ 060N04YKon v no-
BpeXaeHne obonovku.

Ecnu B apMupytoLLeM Croe MMETCH CBapHble COeAUHEeHUs apMUPYIOLLKUX NPOBOMOK, OHW AOMKHbI BbiTh
pa3HeceHbl ApYr OT Apyra ¥ BbIMOMHEeHb! cornacHo TY narotoBuTens. PacnonoxeHne cBapHbIX LBOB apMUpy-
toLLell NPOBOMOKW OOMKHO OblTh OTMEYEHO Ha CXeMe YKNAAKW.

10.1.5 HapyxHana o6ono4ka

TpeboBaHuA K MpoLECCy HAHECEHWS W PEMOHTa HapyxXHoW obonodkn ngeHTuYHel TpeboBaHuam, ycTa-
HOBMNEHHbLIM A8 NpoLecca HaHeCeHNsT U PEMOHTA BHYTPEHHeR 0Bonovku.

BuayarnbHbIM KOHTPOSE NPOLONBHOM NOMOCk! ANS NPOBEPKU LIENTOCTHOCTH U BbISIBNEHUA NPU3HAKOB CKPY-
4YMBaHuA WnaHrokabens cnegyert OCyLWeCTBAATL COrMacHo TY M3roToBUTenNs.

10.2 KOHTpOnbHbIE N MPUEMOYHbIE UCNbITAHUA

10.2.1 O6wmMe nonoxeHUs

KoHTponbHbIE Y NPUEMOYHBIE UCTIbITAHWS, BLIMOMNHAEMbIE A5 KOHTPOMNS Ka4ecTBa naHrokabens u Bos-
MOXHOCTM €ro MCMonb30BaHUA NO HasHa4YeHuto, CNeayeT NPoBoAUTL Ha HaTypHbIX obpasuax wnaHrokabens.
Bua vcnbiTaHWi onpeaensioT B COOTBETCTBUM ¢ pazaenom 6. McnbiTaHuMa NpoBOAAT Ha OTAENbHO B3ATOM OT-
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pesKe, M3roToOBNEHHOM [0 TOro, Kak ByaeT M3roToBneH LwnaHrokabens Tpebyemon onuHbl, unv Ha obpasue, oT-
pe3aHHOM OT M3rOTOBMEHHOTO WnaHrokabensa. Ecnu narotoButens wnaHrokabens noaresepauT, YTO YCIOBUA
NnaHWpyeMbiX UCMbITAHUA COOTBETCTBYIOT YCMOBUSIM NPOBEAEHHBLIX paHEE UCMBITAHUIA, B MPOLecce KOTOPbIX
ObINO NOATBEPXOEHO COOTBETCTBME KOHCTPYKLMMK LnaHrokabens TY, OH MOXeT NpefnoXuTb UCKMIYUTL U3
nporpamMmMsbl UCMbITAHUIA NMoboe U3 cneayLL X UCMbITAHWA:

a) UCMblTaHWe CKPYTKK;

b) ncnbiTaHue nNpu ogHOBpPEMEHHOM BO3L4EWCTBUM KPYTSALLEro MOMEHTAa U PacTArMBaKLLErO YCUIWS;

C) UCMbITAHWA KECTKOCTW Ha n3rno;

d) MCNbITAaHWA OKOHEYHBIX YCTPOMCTB Ha NPOYHOCTL (TSFOBOW rONMOBKM U MOABOAHOMO OKOHEYHOIO YCTPOM-
cTBa);

€) UCMBbITaHWUA NPY OOHOBPEMEHHOM HaTsXeHUun n narnbe;

f) ucnblTaHns nydka Ha cxaTue/cMsaTHe;

g) onpegeneHne KoadUUMEHTa BHYTPEHHErO/BHELLIHErO TPEHWS;

h) ucnbiTaHus nyyka Ha yaap;

i) UICNBITAHUA HA AMHAMUYECKYH YCTanoCTb, NPOBEPKA KOHCTPYKLUMM LUNaHrokabens u CUCTeMbI KeCTKUX
HaKnagoK Ha cooTBeTcTBue TVY;

j) onpepeneHne ckopocTu cBOBOOHOIO 3anCnHEHUS BOAOW;

k) onpegeneHve ymeHblUEHWA OMaMeTpa W COMPOTUBNEHUS CMATUIO MOMEPEYHOro CeYeHUs nog heun-
CTBMEM TMOPOCTaTUHECKOTO OaBMEHNS;

[) ncnblTaHma MHTepPdENCOB OKOHEYHbLIX YCTPOMCTB HaABOLHOW YacTv wWraHrokabens (a Takke uHTep-
dencoB NOABOAHBLIX OKOHEYHBIX YCTPOWCTB NpWU HEOBXOAUMOCTI);

m) UCMNbITAHUA CPOCTKa ANA PeMOHTA (ans nyyka).

Llenn Bcex HaTypHbIX UCMbITAHWIA NMpUBEAEeHbl B npunoxeHun G ¢ npuMepamu NporpamMmm UCMbITAHURA.
[MporpaMmbl UCNBITAHWIA C YKa3aHWEM Lien UCMbITAaHWIA, METOOOB UCTbITAHWA, KPUTEPUEB NPOXOXAEHWUA UC-
NblITaHWIA 1 hOPMbI MPEACTABMNEHNA OTHETHbBIX AaHHbIX O pe3ynbTaTax UCNbiTaHWA [OMKHbI bbiTe paspaboTaHsl
WM3roTOBUTENEM.

Ons oToenbHO M3roTOBNEHHOro ONbITHOMO obpasua wnaHrokabena wnu oTpeska oT wWnaHrokabens B
nepeyio ovyepefb HeOBXOAMMO NPOBECTU UCMBITAHUSA HA LLENOCTHOCThL BCEX 3MIEMEHTOR B COOTBETCTBUM C TY
M3roToBUTENS.

MoapobHas uHgopmauma ob onpegenuTenbHbIX M NPUEMOYHBLIX UCMLITAHUSAX O0MKHA ObITh BKMKYEHA
B NNaH KayecTsa.

10.2.2 MOHUTOPWHT B Npoulecce NoNMHOMAacLWTabHbIX UCNbITaHWK WNaHrokabensa

[Mpy nNpoBedeHWM UCMEITAHNA HEOBXOAMMO OCYLLEeCTBNATL OLIEHKY COCTOSHWS SMEMEHTOB LUNAaHroKa-
Bensa kaK 4acTb UCMbITAHWA HA YCTOMYMBOCTH K MEXaHUYECKUM Harpyskam. YpOBEHb KOHTPOMSA WU KpUTEpUU
LLeNOCTHOCTH AOMKHBI BbITh YCTAHOBNEHLI B NPOrpamMMe UCTbITaHUA.

MeTannuyeckme 1 nonMMepHole TPyObI B NpoLecce UCMbITaHWIA MOTYT HaXOAWTLCA NoA AaBMeHUeM.

Mepuognyeckyto NpPOBEPKY LEeNOCTHOCTM TOKOMPOBOASALLMX KW Y SMeKTpuyeckux kabenei cnegyet Bbi-
NMOMNHATL NO BO3MOXKHOCTKW AN KAXA0ro nocneaosaTensHo coeauMHEHHOro NpoBoAa B WNaHrokabene.

[MpoBepKy CONPOTUBMNEHUS U30NSALMN MEKTPUYECKUX Kabenen crnefyeT BhIMOMHATL N0 BO3MOXHOCTU 0
Hayana, B npoLuecce 1 Nocre 3aBepLUeHNs UCTLITAHUIA Ha YCTORYMBOCTb K MEXaHUYECKUM Harpyakam.

OnpegeneHne oNTUYECKON LLENOCTHOCTU ONTUYECKUX kabenen NnpoBoaAT 40 M NOCNE UCMLITAHUA.

Ecnu ons npoBegeHus UcnbITaHMil HeobXoaMMO NPUMOXUTE K LMaHToKabenio pacTarmBatoLLyto Harpys-
Ky, TO NPpU NPOEKTUPOBAHUN YCTPONUCTB ANSA 3aKpenneHus Harpy3kn cnegyeT NPpUMEHATb TakMe Xe MPUHLMUBI,
Kak 1 NPy NPOEKTMPOBAHUN MEXaHW3MOB KpenmneHus, CNoMb3yeMbIX MpK IKCNyaTal My LWaHrokabens.

11 3aBoackue NnpuemMo-caaTovHble UCTbITAaHUA

11.1 O6wWme nonoxeHnn

B 11.2—11.10 npueegeH MUHMMAaNbLHO HEOBXOOMMBIN 06BEM WUCMbITAHWA ANA KaXKA0ro M3roTOBNeHHOro
wraHrokabens. Mpw oTpyLaTenbHOM pe3ynbsTaTte UCTbITaHWiA AOMKEH OblTe MOArOTOBMNEH OTHET, CoagepKaLlui
pesynbraTt aHanv3a NpUYUH Heyaa4yHoro 3aBepLUeHUst UCMbITaHWA.

3aBoackMe NPUeMo-CAaTO4YHbIE UCTBITAHUA MOTYT ObiTh BbINOMHEHbl A0 UMW MOCMNE YCTaHOBKN OKOHEY-
HbIX YCTPOWCTB.
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n punMmeyvyaHune — Bo3moxHoOCTb npoBeneHnsa HeKOTOPbLIX BUOOB WCNbITAHWIA Nocne YCTaHOBKW OTOENbHbLIX THU-
NOB OKOHEYHbIX yCTpOl?ICTB MOXKET BbITb 3aTpyaHeHa Wi MOXeT BO3HUKHYTb HEOBXoAMMOCTE M3MEHEHWUSA napameTpoB
UCNbITAHWA. Hanpwmep, MOXET 0Ka3aTbCA, YTO HEKOTOphble TUNbl 3NEKTPUYECKUNX coeuHUTENEN He MOrYT BblOEpPXKaTb
MCNbITaHUA BEICOKMM HanpAxeHnem.

,D,J'IH noaTeepxaoeHusA UeloCTHOCTU U TEXHUYECKUX NapaMeTpoB wnaHrokabens unu aNemMeHToB B €ro
COCTaBe MOXeT I'IOTpeGOBaTbCFI npopegeHne OONONHUTENBbHbIX 3aBOACKMX NMPUEMO-CAOATOYHbIX UCTIBITAHWNA,
OGyCHOBHEHHbIX cneunanbHbIMWU TEXHUYECKMMN TpESOBaHMﬂMM K KOHCTPYKLUK wnaHrokabens. an Heobxo-
OMMOCTHK nNpoBeEeHUA TakKux WCMNbITAHWA NX COCTaB OOMMKEH BbITb OTpaxXeH B TY wnarotoBuTens, Bkryas KpWn-
TEPUN YCNELWHOro NnpoxXoxaeHns yKa3aHHbIX NCMbITAHWA.

11.2 Bu3ayanbHO-M3MepUTENbHLIA KOHTPOnNb

B npouecce U3roToBleHUsA anemMeHTbl B COCTaBe wnaHrokabensa un COﬁpaHHblﬁ wnaHrokabens He A0ITK-
Hbl UMETb l'IOBpe}K,E!EHMI;"'I, ﬂEd)EKTOB nnu 38FpF|3HEHI/117I. VIC]'IOJ'II:?.yEMI:Ie MaTepuarbl cnegyeTt npoBepATb Ha
Hann4yne 38FpH3HEHMﬁ. B npouecce U3roToeneHnA HEOGXO,D,MMO KOHTPONMWpPOBaThL TEXHONOIM4YECKUE napame-
TPbl, KOTOPbIE OOIMXHbI COOTBETCTBOBATb TY warotoBuTens.

11.3 KoHTponb anekTpu4eckoi HEMpPepbLIBHOCTH B CUCTEME IMEKTPOXUMUYECKOW 3aLMUThI

[na KOHTPONS HEMPEPLIBHOCTA 3ANEKTPUYECKOM Lenu B cucTeMe X3 aneMeHTOB OKOHEYHbIX YCTPONCTE
lwnaHrokabens HeoBXogMMO NPOBOAMUTL U3MEPEHUE COMPOTUBIIEHUS BMEKTPUYECKON LiEmnM.

11.4 NMpo6Han c6opka OKOHEYHbIX YCTPOUCTB

Heobxoanmo npoeoguTe NpobHyk cOOpPKY BCEX BPEMEHHBIX M MOCTOAHHBLIX KOHCTPYKUMA OKOHEYHbIX
YCTPOWCTB.

11.5 UcnbiTaHuA aNeKTpuyYeckux kabenen

Mo 3aBepLUeHUN U3rOTOBMNEHUA WNaHrokabens JomkHbl ObITe MPOBEAEHbI CrefyoLNe 3aBOACKAE NPU-
eMO0-CAaTOYHbIe UCNLITaHUA ONS aneKkTpuy4ecknx kabenei:

a) u3MepeHne ConpoTUBMNEHWS NPOBOAHMKOB NOCTOAHHOMY TOKY cornacHo 7.2.10.4;

b) namepeHwe conpoTBneHMs nsonauumn cornacHo 7.2.10.5;

C) UCMNbITaHKUS NOBLILLIEHHBIM HanpsKeHMeMm NOCTOSIHHOro Toka cornacHo 7.2.10.6;

d) namepeHue aNeKkTPUYeCcKUX xapakTepucTuk kabens cornacHo 7.2.10.7—7.2.10.10;

e) U3MepeHUs MEpPEXOQHOro 3aTyxaHusa Ha ganbHeM KoHue cornacHo 7.2.10.11;

f) onpeneneHne HeOQHOPOAHOCTU UMNeaaHca cornacHo 7.2.10.12.

i3amepeHust MHOYKTUBHOCTK, 3NEKTPUYECKOA EMKOCTM U YACTOTHLIX XapakTepUCTUK cnedyeT NpoBOaUTb
TOMNbKO B Cryyae, ecrnu OfMHa LWnaHrokabens He OKasbiBaeT 3Ha4YMTENbHOIO BMSIHWS Ha pe3ynbsraT UCNbiTaHuA.

11.6 UcnbiTaHnAa onTUYeckux Kabenen

Mo zaBeplLUEHM M3rOTOBMNEHUS LINAaHrokabens AomkHbl ObITh MPOBeAeHbl UCMbITAaHWSA ONTUYECKUX Kabe-
nen MeTogoM ONTUYECKON pednekToMeTpuM Bo BpeMeHHor obnacTtu cornacHo 7.4.11.3.

11.7 UcnbiTaHua nonuMepHbIX Tpy6

Mocne 3aBepLUeHWs M3rOTOBMEHUs LWnaHrokabenst AoOMmKHbI ObliTb NPOBEAEHbI CredyrLlne 3aBOACKME
NPUEMO-COATOUYHbIE UCTBITAHWUA NONUMMEPHBLIX TPY6:

a) ucnelTaHWa Mo AaBNEHWEM U NPOBepKa Ha nafeHue AasneHus. VcneiTannsa npoBogAT Npu UCnbITa-
TenbHOM AaeneHun, pasHom 1,5pp,, B Te4eHne He MeHee 4 4 cormacHo 7.3.8.6, rae ppyy — pacyeTHoe pa-
Soyvee gaeneHuve. Mpyn HeOBXOAMMOCTH BpeMS UCMbITAHUA MOXKET ObliTb YBENWYEHO NO COMMAacoBaHWI0 MeXay
3aKa34MKOM W U3rOTOBUTENEM;

b) rugpaenunyeckue ucnoitaHusa. B TY marotoBuTens gormkeH ObiTe yKazaH HOMUHAMNbHBIA pacxon XKug-
KOCTW ONS KaxOoW nonvmepHon Tpybbl. M3roToBMTENE OOMKEH pacyeTHbIM METOAOM ONpedenuTb OXuaa-
emMoe nageHwe OaeneHus B Tpybe NS XWOKOCTWM € 3afaHHbIMK CBOWCTBAMW MPU HOMUHAIBLHOM pacxoge.
Ecnu napameTpbl UCNonb3yeMoro npy npoBefeHUy UCMbiTaHWA 000opyaoBaHMA NO3BONAKT obecnevynTs no-
Aady KWAKOCTW C HOMWHanbHLIM PacxXxogoM, HeoBXOAMMO NPOBECTN UCMBITAHUS NPKU (PaKkTUYECKOM 3a4aHHOM
HOMWHaNbLHOM pacxofe. Ha Bxoa Kaxaoro M3roTOBNEHHOTo OTpeska nonuMepHon Tpybbl AomkHa nogasaTbes
XWMAKOCTb C NMOCTOSIHHBIM BbICOKMM OABMEeHWEeM, a ¢ APYroro KoHua Tpybel gomkeH bbiTe obecnedeH cOpoc
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MKUOKOCTU B OTKPLITYI @MKOCTb. XOKOCTE HeoBXoAMMo NpokayvBaTh Yepes nonumepHy Tpyby fo Tex nop,
noka faBneHune, perucTpupyemMoe Ha BXxoge nonvMepHoi Tpybhl, He CTaHeT NOCTOSHHLIM B Npeaenax norpeLw-
HOCTU 5 % M NoKa He yCTaHOBUTCS NOCTOSAHHLIN pacxoq B Npedenax norpewHocty 5 %. Pacxon, nageHue gas-
NeHUs B NonUMepHoi Tpybe 1 TeMnepaTypy XWAKOCTM HeoBXOAMMO perucTpMpoBaTh Ha BXOLE W BbiXxode no-
NUMepHor Tpy6bl. JoMKHO GbiTh BLINMOMHEHO CpaBHEHWE (HaKTUYeCKOro NageHus AaBneHusl U ero pacyeTHOW
BeNMYMHLIL. PasHunua mexagy hakTU4eckMM W pacyeTHbIM 3HaYeHUsMK He OOoIMKHa MpeBbilaTth AonyCTUMOro
3Ha4YeHus!, ykasaHHoro B TY M3rotoBuTens.

MpumevyaHme — Xopolas KOPPENAUUA MEXOY PACHETHBIM U AKCTIEPUMEHTATNBHBIM 3HAYEHUSIMU 4OCTUraeTCs
npu TypbyneHTHOM TeYeHWW noToka Ana Tpy6 anuHon Gonee 200 m;

C) onpegerneHne OUHAMWYECKMX XapakTepucTuK. [laHHOe WChbiTaHue ABMNsieTc AOMONHUTENbHBIM, ero
NPOBOLAT COrMacHo npouenype, npuBedeHHoOW B npunoxeHun D. PesynbTaThl UCNbITAHUA WCNOML3YIOT AN
onpegeneHuns akTUYECKUX XapakTePUCTUK NonuMepHon TpyBel B cocTaBe wwinaHrokabensa. [ing ucneiTaHus
OTCYTCTBYHOT KPUTEPUM YCMNELLIHOTO NPOXOXKOEHUS;

d) ucnelTaHUs Ha YMCTOTY KUAKOCTU. [pwu ycnelwHoM 3aBepLUEHUA BCEX APYTUX MPUEMO-CAATOUHbIX UC-
NbITaHUA Kaxgas nonvMmepHas Tpyba, ykasaHHas B TY M3roToBuTens, 4OMKHa ObiTb NPOMbITa UCMbITATENbHON
XUOKOCTbIO.

LomxeH ObITE obecneyeH MakCcMManbHO BO3MOXHLIA pacxod Npu AaBleHWM Ha BXode, He NpeBbillato-
Lem pacyeTHoro pabouero gaeneHusi. Ha Bxoge v Bbixoge Tpybsl HeoBXooMMO NpoOBOANTEL HENPEPLIBHOE 13-
MepeHue TeMnepaTypbl }XUAKOCTU ANA UCKIMHYEHWS NPEBLILIEHUS AONYCTUMOro 3Ha4eHusi TeMnepaTypbl Ang
nonumMepHon Tpybbl. Yepes kaxayw nonumepHyr Tpyby HeobxoouMo NpokaunBaTh XWUOKOCTb C 3aJaHHbIM
KNaccoM YMCTOThl B 0ObemMe He MeHee NMOJSIHOro BHYTpeHHero obbema Tpybbl unu BonblieM, ecnu 3To Heob-
XOAMMO ANs1 JOCTUKeHWUst Tpebyemoro Knacca YvucToTel. [Nocne npokaykn Tpebyemoro obbema XKuakocTu He-
00X0AMMO, He ocTaHaBnMBas NPOKadKy, BLIMONHATL NOCMegoBaTenbHbid 0TOOP Tpex Npob XnaKocTu C MHTep-
Banom He meHee 10 MMH B COOTBETCTBMM C NpoLeaypon, onpegeneHHon B TY uarotoButens (cMm. makxe [33]).
Knacc 4ynctoTel Npo6 XuOKOCTM OOIMKEH COOTBETCTBOBATL UMK MPEBbLILLATL 3HAYEHWE, YCTAHOBMNEHHoE B TY
M3roTOBUTENS.

C uenbto ygobcTBa KOPOTKME OTPe3kM MonMMepHbIX TPyG MoryT ObiTb COequHeHbl Apyr ¢ ApyromM Ans
ynpoLleHvs npombiBki. [Ansa Tpyd ¢ pabounm gaenenvem 69,0 MIMa 1 Bbilwe 3HadYeHue OaBrieHUs Ha Bxoge
MOXET yCTaHaBNMBaTbCS MeHbLUe, YeM pacHeTHoe pabodee faBneHue nonumepHon Tpyobl BcreacTeme orpa-
HWUYEHWIA MPOU3BOANTENBHOCTM 0B0PYAOBAHUSA OMS NPOKAYKMN XKULOKOCTHA.

MMopaBnNUYecKne UCMNbITAHUA W UCTILITAHWUS HA YUCTOTY XXWAKOCTU MOTYT BbiTh 06 beguHEHBI.

11.8 UcnbiTaHua meTannu4yeckux Tpyo

MNMocne 3aBeplleHWs W3rOTOBNeHWs wnaHrokabena gomKHbl OblTb NPOBeOeHbl CnegytolwmMe 3aBoacKue
NpMeMo-CcAaTO4HbIe UCTIbITaHUSA MeTannvyeckux Tpyo:

a) ucnbiTaHWsa NoA OaBneHUueM B COOTBETCTBUM € TY U3roTOBUTENS NPU UCMNbITATENBHOM LABNEHUK, paB-
Hom 1,25pp,, B TeYEHWe He MeHee 4 4, rae pp, — PacyeTHoe pabodee aaeneHve;

b) rugpaenuyeckue ucnsiTaHUs cornacHo npouenype, NpUBeAeHHON B nepeduucnernn b) 11.7;

C) UCMBITAHWMSA Ha YUCTOTY XKMOKOCTW COrNMacHoO npoueaype, NnpuBeaeHHoN B nepeyncreHnn d) 11.7.

11.9 KOHTpoNb 3NeKTPM4YecKoi HEeNpPepbLIBHOCTU B CUCTEME IMIeKTPOXMMMYECKONW 3aliNThI

[ns KOHTPONA HenpepbIBHOCTW SNEKTPUYECKOM Lenu B cucTeMe OX3 MeTannuyeckux Tpyb B cocTage
wnaHrokabens Heo6XoaUMO MPOBOAWUTEL M3MEPEHUE CONPOTUBMNEHUS SMEKTPUYECKON Lienu.

11.10 KoHTpOnb MapKkupoBKU

Mocne moHTa)ka OKOHEYHbIX yCTpOI?ICTB (Hanpmmep, nogBogHOro OKOHEeYHOoro yCTpOF‘ICTBa LnaHroka-
69]19) A0IKHa ObITb BbiMOMHEHA npoBepKa SJ'IeKTpVI‘-IeCKOPI HEMPEePbLIBHOCTN U ONTUYECKOW LenoCTHOCTH, a
TaKxe FM,D‘paBJ'IM‘-EECKDl;'I LIeNOCTHOCTU NMUHUMA B COCTaBe wnaHrokabens AnA noaTeepXaeHUA KOPPeKTHOCTU
MOHTaXxa 1 NpaBUNbHOCTW MapKMPOBKW.
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12 XpaHeHue

12.1 O6wue TpeboBaHUA

Mocne ycrnewHoro 3aBeplUeHUs BCeX 3aBOACKMX MPUeMO-COATOYHbIX MCMbITaHWi wnaHrokabena He-
06X04MMO opraHm3oBaThb ero xpaHeHue. LUnaHrokabenb pekomeHOyeTcsi XpaHWTb Ha kapycenu, 6apabaHe
unn 606uHe, NMBO OH MOXET HaxoAWTbLCA B CMOTAHHOM COCTOSIHMM B CNeunanu3MpoBaHHOM KOHTEWHepe go
MOMeHTa Hayana paboT no ero neperpyske. Mpu XpaHeHWM HA OTKPLITOM BO3a4yXe HeoBXOoOAMMO WCKMUYUTL
BO3MOXHOCTE MOBPEXOEHUs WnaHrokabens ot BO3AeNCTBUS BHELWHUX (DaKTOPOB, Hanpumep BCNEeACTBUE KO-
neGaHwii TeMnepaTypbl UMW BO3AEWUCTBUS MPSIMOr0 CONMHEYHOro CBeTa.

Mpu oAWTENbHOM XpaHeHWMW, NPeBbILLALLEM WECTb MECSLER, N/WMW XPaHeHUn B Nepuog BO3gencTBus
3KCTpEeManbHblX TemnepaTyp HeoBXOANMMO BbIMOMHUTL OLEHKY M3MEHEHWs COCTOSAHWUS KWAKOCTU BHYTPW NO-
NUMEpPHbIX U MeTannuyeckux Tpyb. MNpu HeobxogMMOCTW JorKkHa ObiTb OCYLLECTBReHa 3ameHa »KWOKOCTW.
TpeboBaHUs K 3aMeHe XKUAKOCTU U BULY UCNONb3YEeMO KNAKOCTU AOMKHbI BbITh yCTaHOBNEHbLI B TY M3roTo-
BUTENS, B KOTOPbIX TakkKe A0MKHbI ObITe NpuBeeHsbl Tpe6oBaHMA K NepUoagUYHOCTU NPOBEAEHUS MPOBEPKM 1
BWAAM KOHTPOMNSA ANA NOATBEPKOEHUS COOTBETCTBUA TEXHMYECKOro COCTOSHMA LWraHrokabens.

Ecnu wnanrokabens xpaHaT Ha 6apabane, AuaMeTp Wwekn JomkeH ObiTe Bonblle gvameTpa HapyKHOro
C/I0S1 HAMOTKM MO MEeHbLUe Mepe Ha Benu4uMHy OfHOro AuameTpa wrnaHrokabens. [Npw onpegenedun gua-
meTpa bapabaHa gomkHbl BbiTh YHTEHBLI pa3mepbl KOHLEBbLIX 3a4en0K U orpaHudeHne u3rnba B Mectax pas-
MeLLeHNs XeCTKUX Haknagok/orpaHmyuTene narnba. Hamotky wnaHrokabensi Ha bapabaH (KOTOpbIA Takke
JonyckaeTcs NpUMeEHATL ANA TPAHCNOPTUPOBAHWUA W/UMW yKNaakM) HeobXoaMMOo BhIMOMHATE C 4OCTATOYHbLIM
HaTsKeHWeM Ons MUHUMU3aLUUY pUcKa NageHus BUTKOB NPU CHATUM uagenus ¢ bapabaHa.

B cBsi3m ¢ Tem, 4To wnaHrokabenb MoxeT OblTb NOABEPTHYT UCMLITAHUSIM B NEPWOL XPaHEeHUs, OMKeH
ObITe 0becnedeH goctyn kK 06omMmM KoHUaMm whnaHrokabens.

HesaBWcKMMO OT TOro, XpaHsaT W WwnaHrokabens Ha BapabaHe WK Kapycenu, YMCNo CroeB He LOMKHO
NPUMBOAUTL K BO3HWKHOBEHMIO HArpy3Ku Ha HUXKenexallue crou, CnocoBHOM NPUBECTU K MOBPEXAEHMIO LINaH-
rokabens. bapabaHbl 1 Kapycenu criefyeT pacnonarate Ha POBHOM, YCTOMYMBOM OCHOBaHWM B Be3onacHoi
30HE Ha yJarneHun OT TEeXHONOMMYeckoro obopyaoBaHUA, SBNSOLErocs UCTOMHWUKOM arpecCcUBHBIX UM KOp-
PO3MOHHO-AaKTMBHbLIX BbIGPOCOB, BHE NMOCTOSIHHO MCMOMb3yeMbix pabodnx 30H. [pyn HeEoBXxoaMMOCTM JOMKHbI
OblTb YCTAHOBNEHbI 3aMTHbIe Gapbepbl, 4TOBbI CBECTU K MUHUMYMY PUCK NOBPEXAEHWIA B pe3ynbTaTe CTon-
KHOBEHMS C TPAHCMOPTHEIMW CpeacTBaMMu.

12.2 3awmTa HTepcencor

12.2.1 AnekTpuyeckue kabenm

Ha koHUbI anekTpuyeckmx kabenei HeobxoaMMo ycTaHaBnMBaTe repMETUYHbIE 3arnyLWKU N5 UCKIoYe-
HWS MonazaHusa Boabl.

12.2.2 OnTuyeckme kabenwm

Ha koHLUbl onTudeckux kabeneil HeobxooMMO yCTaHABNMBATEL rEPMETUYHbLIE 3arMyLLIKX AM5 UCKIHYEHUS
nonagaHus Boabl.

12.2.3 NonumepHble N MeTannu4yeckue Tpyobl

Ecnu B coctaBe wnaHrokabenen npuMeHeHbl NOMMMEpPHbIE WKW MeTannu4eckue Tpybbl, kaxaas Tpyba
AOMmKHa DbiTb 3anonHeHa XUAKOCTbIO O XPaHeHUs!, a Ha KOHLbl TPYD AOMKHbI BbiTh yCTaHOBNEHbI (PUTUHIHA,
obecneynsarolme repMeTMYHOCTb TpYObl Nog AaBneHnem.

12.3 Ob6ecneyeHne 3anaca ANVHbI WNaHrokabens

[ns obecnevyeHus 3anaca ANvMHbl MOXET OblTb M3TOTOBIEH OTAENLHLIA OTPE30K LWaHrokabens nnu oc-
HOBHOW LnaHrokabens JomkeH nmeTb Heobxooumbii Npunyck no anuHe. LLnanrokabens, obecneynBaroLwmii
3anac OnWHbI, JOMKEH COOTBeTCcTBOBaTh TpeboaHusm 12.2. linaHrokabens, obecneynBawWwmin 3anac anu-
Hbl, JOMXEH UMETb YETKYH MapKMPOBKY C ONO3HaBaTeNbHbIMU 0003Ha4YEHUAMMN, BbIMOMHEHHYO HECMbIBAEMOW
Kpackon, cornacHo TY U3rotToBUTENS.

12.4 PeMOHTHLIW KOMMNEKT

PemMOHTHbIE KOMNMNEeKTbl 4NA COeaUHEHUS OTpe3KoB wnaHrokabens cnenyet XpaHUThb B npegHa3Ha4deH-
HbIX OnA 3TOTO 3aKpPbIThIX KOHTEﬁHean BO mabexaHue noBpexaeHunda Unu yxyalweHuda skceniyataunOHHbIX
XapakKTepucTtuk n AnA 3awnTbl Npyu TPaHCNopTUpOBaHWKM Ha CyOHe. KOHTEﬁHprI OOIMKHbI MMETbE XOPOLWO pa3s-
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NMYUMYI0 MapkMpoBKy. MapKvpoBKa AoMmKHA codepaTb AaTy MCTeYeHUsl CpoKa rogHOCTU BXOASILUMX B pe-
MOHTHbI KOMMNMEKT MaTepuanos (Hanpumep, CMoMbl, pacTBopUTEnen), UMELLNX OrpaHUYeHHbIA CPoK Xpa-
HEeHUS.

12.5 TpaHcnopTUpoBaHUe ANA KOMMNNEKCHbIX UCMbITaHUA

Mpun HeoBXooMMOCTH NPOBEAEHUS KOMMIIEKCHLIX UCMbITaHWIA WnaHrokabenei cneqyer yYnTeiBaTh Tpe-
GoBaHWA gaHHoro nyHkTa. [ns wnaHrokateneil HeOONbLLWOW ONWHBLI M BECca KOMMMNEKCHbLIe UCMbITAaHUS MOTyT
6bITbL MpoBedeHbl 3a NpegenaMy NPoU3BOACTBEHHON TePPUTOPUM M3roToBUTens. Mpy TpaHCNOPTUPOBaHUNA U
NMorpy3o4Ho-pasrpy3o4Hbix pabotax HeobxogMmMo obecnednTs cobniogeHne TpeboBaHU K XpaHeHUo 1 Bbl-
MOMHEHUIO ONepauuii co WhnaHrokabenem 1 UCKMYNTE BO3MOXHOCTE €10 NOBPEXOeHWSA.

W3roToBUTENEM OOMKHLI BbiTh paspaboTaHbl Npoleaypbl TPAHCMOPTMPOBAHMSA W MOrPY304HO-Pa3rpy304-
HbIX paboT, B KOTOPbIX AOMKHLI BbITh YKa3aHbl OTBETCTBEHHLIE 32 BLINOMHEHKWe onepaLmnii co WaHrokabenem
Ha kaJoMm atane. Bce TpaHcnopTHbIe onepauMu 1 Norpy3oYHO-pasrpy3cyHbie paboThl cneayeT BbiNONHATL B
COOTBETCTBUM C NpoLeaypaMu U3roToBUTenNs.

13 MNoaroTtoBKa K yknagke

13.1 laHHble o WNnaHrokabene

Mpw NOAroTOBKE K YKNafke U3roTOBUTENb AOMKEH NPedocTaBuTe MHAOPMaLMIo, CogepKallyo, Kak MuU-
HUMYM:

a) cBedeHus O BHellHen obonoyke, BkMoYas KoadULMEHTHI BHELIHENO U BHYTPEHHEro TPeHWs, Kak B
MOKPOM, TaK U B CyXOM COCTOSIHWUH;

b) MakcMManbHyK NPOYHOCTL Ha pacTsXKeHue,;

C) Npeden NpoYHOCTH Ha PacTshKeHue;

d) NnpoAonbHYO XECTKOCTb;

€) KeCTKOCTb Ha 13rub;

f) Mmaccy (Bec) B BO3gyxe (C NonMMepHbIMU/MeTannMyeckuMm Tpybamu, 3anonHeHHbIMW XUAKOCTbIO ONA
yKnagkn);

g) Bec B BoAe (C nonumepHbiMy/MeTannuyecknmmn Tpybamu, 3ancnHeHHbIMY XXWAKOCTbIO AN YKMaaKu U
TEXHONOTMYECKUMU KUOKOCTAMM);

h) anuHy (c ykazaHueM gonycka);

i) cBE@AEHNA O MapKNPOBKE;

j) KomMyecTBO U MecTa pacnonoXeHWs Mogynen NnaBy4YecTH, NpU HeoBXoAUMMOCTH;

k) HOMWHaNLHBIN QUamMeTp C ykasaHWeM OOMycKa,

[) MUHMManbHbIA paguyc n3rmba v KpUByro ONYCTUMORN Harpysku Npu narube Ansa ycrnoBuin yknagku;

M) XapakTepuCcTUKWA YCTONYMBOCTU K AENCTBUIO KPYTALLEro MOMEHTa;

n) MakcMManbHy K paspylualLLy Harpy3ky Ha equHuLy AnuHBb;

0) 4ONYCTUMOE CoYeTaHne OCeBbIX CTaTUHECKMX U YCTAaNOCTHbLIX HArpy3ok, a Takke JoNycTUMMoe Konuye-
CTBO LIMKIOB JEeWCTBUA Harpy3ok BO BpeMs yknagku;

p) pa3amepbl PEMOHTHOIO COEAVHUTENBLHOIO YCTPONCTBA U NpoLeaypy ero MoHTaxa;

g) AaBneHve B NOMMMEPHbIX U MeTannu4eckux Tpybax Bo BpeMa neperpyskn 1 yKknagku,

r) pasmepbl NOMMMEPHBIX M MeTannMYecknx Tpyd, AaHHbIe 0 NOAKMHYEHUM OKOHEYHbIX YCTPOWCTB U Be-
NMYMHBI pacyeTHoro paboyero gaBneHus;

S) aNeKTpU4eckne 1 onTu4eckue napamMmeTpbl kabenen, xapakTepuCTUKN NPOXOXKAEHUA cUrHana;

t) nogpobHbIe gaHHbIe O XpaHeHMW 00 Hadyana neperpyaku;

U) cBEAEHMUA O MONOXKEeHWW NPOAONLHOW NMMHWUKX ANA KOHTPOMNS 3akpy4nBaHuUs,;

V) cBeAeHWA 0 MPOBEpPKe NOACOeAVHEHWST OKOHEYHOTO YCTPOMCTBA WnaHrokabens;

W) CBe[eHNs 0 pe3yneTartax UCMbITaHWiA, yKazaHHbIX 3aKas4yMKoM Kak HeoOxoouMble OMs onpedeneHns
napamMeTpoB yKNagKku.

13.2 UHdhopmaumna o Tpacce yknagku

3akas4mk AOOIDKeH npedoctaBvTh Criegyrolyr Mchopmau,mo O reoTexHn4ecKmnx napameTpax MOpCKoro
OHa Ha Tpacce yKnagku wnaHrokabens u YCNOBUAX Opr)KaH]LL[EI;‘I Ccpefbl, BKNK4Yad y4acTku, onpegerneHHblie B
Ka4dyecTBe MecCT ONnA pa3MeLlleHnAa pE3epBHOI7I AnNWHbI wnaHrokabens:
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a) pesynesTaThl TONOrpadM4eckoil CbeMKkM MOPCKOro AHA BAONb TPACChl YKNAAKA C 3a4aHHON LIMPUHOI
kopwaopa;

b) npodune rmMy6uH BAOML TPACChl YKNAAKU;

C) HanW4We NpensTCTBUA HAa MOPCKOM [HE, HanpyuMep BanyHOB, OCAA0YHbIX OTNOXEHWH, 0BNoMKOB no-
poAbl, MOCTOPOHHWX NPEeaMETOE;

d) MHXeHepHO-TeororMyeckne napamMmeTpbl MOPCKOTO AHa, BIMAOLKMEe Ha YCTOMYMBOCTL LinaHrokabens
u ero 3arny6neHue;

€) CBeeHNsi 0 pacnofIoKEeHHbIX B HEMOCpeACTBeHHON Bnun3ocTu k Tpacce yknagku TpyGonpoBoaax, ka-
Bensax 1 NOABOAHBIX KOHCTPYKLUMSX (CYLLECTBYHOLLUX U NIIaHUPYEMbIX) U CBEAEHUSI O BO3MOXHLIX NepeceveHu-
AX C APYTMMUW NMUHENHBIMKU 0BbeKTamMu;

f) MaHHble 0 TEUYEHUAX W MPUIMMBHOM pexuMe, BNUAILLME Ha NPOoLece yknaaku, a Takke cBefeHus o6
YCTOWYMBOCTMW FPYHTOB MOPCKOIO OHa;

g) AaHHbIE O 3aMKHYTBIX KPYrOBbIX TEHEHUSX, BNUSIOLLMX Ha NPOLECC yKknaaku WwhnaHrokabens.

13.3 UHdpopmauus 06 oKoHeUYHbIX YCTPOUCTBAX U BCoMoratensHoM o6opygoBaHumn

Moapaguvky, BEINONHAKLLEMY paboThl No yknagke wnaHrokabens, AomkHa BbiTh NpegocTaBneHa crne-
ayrowasa uHopmaumsa ob OKOHEYHbIX YCTPONCTBaX:

a) rabapuTHble pasmepsbl;

b) macca (Bec) B Bo3gyxe;

C) BEC B BOAE;

d) BenuumnHa 6esonacHo pabodeit Harpyaku;
e) AaHHble 0 OYHKLMOHAMNbLHLIX NapamMmeTpax MHTepgeicoB ANs COeAUHEHWUS C NOABOAHbLIM 0bopynoBa-
HUEM;

f) paHHble 0 NOABbEMHbLIX NPUCNOCOBNEeHUAX, NPEeAYCMOTPEHHbLIX KOHCTPYKLMER OKOHEYHOrO YCTPOWCTRA,
NPeaoXpPaHUTENbHBbIX MNepPeMblYKax, COEAWHWUTENbHbIX KOpoOkax, LWTaTHBIX/PEMOHTHBIX COEOWHUTENbHbIX
YCTPOMCTBax ¥ BCNOMOraTenbHbIX 3fIeMeHTax, Npy HeobXoaMMOCTH;

g) OaHHble O BPEMEHHLIX U CTALMOHapHLIX NpUcnocobneHnsax Ha nnatopMe AN NpoTArMBaHUS UMK
NoABeLUMBaHWA LUNaHrokabens;

h) oaHHble 0 Hecylem Tpoce B Tpybe |- nnu J-Tuna gna KoHTponsa paguansHoro 3asopa Mexay Tpyboii
W wnaHrokabenem npu ocCHaLeHUH.

Bce pasmelwaemble Ha [HE YCTPOWCTBA LOMKHbl MPONTW NPOBEPKY NOCPEOCTBOM BbINOMHEHWUS KOH-
TponbHON cOOpKKM 4O Havana yknagku. Ha OKOHeYHbIX YCTPOWCTBax AormkHa OblTb HaHeceHa HecTupaemasi
MapkupoBska, pasnuyumasn ¢ THIMA. Mapkupoeka gomkHa cooTBeTcTBoBaTh TOCT P 59305.

13.4 CBegeHMs 0 MOPCKOM HepTerazonpomMbICIIOBOM COOPYXKEHUN

3akas4ymk QorKeH NpefocTaBUTh CNeayroLLyl UHEHOPMaL M O MOPCKOM HedTerasonpombiCroBOM CO-
OPYXEHWWU, HA KOTOPOE BbIXOAWT LnaHrokabensb:

a) NnaH pacnonoXeHWs, BbICOTA Ha YPOBHEM MOpS, rabapUTHbIe pa3Mepbl OMOPHON YacTu U BEPXHMX
CTPOEHUN;

b) pasmepel Tpy6 I- unu J-Tmna, cocTosiHWE YNNOTHAEMbIX MOBEPXHOCTER (NPW NPUMEHEHWN), pacnono-
XeHWe Ha nnaTopMe MOHTaXHLIX NeTelb, TaKenaxHbIX NnaHok 1 nebenok;

c) nogpobHble aaHHble 06 ynrnoTHeHun pacTpyboe Ha koHuax Tpy6 |- unu J-Tuna, a Takke o 30Hax KOH-
TakTa C XKEeCTKMMW HaknagkaMmu/orpaHn4nTensMm uarnba npyu nx NpUMeHeHUK;

d) cxemy pacnonoxeHus Tpy6onpoBOLOB U pai3epos;

e) rpacpmk u onucaHue paboT, NnaHWpyeMbix K NPOBEAEHUI0 BO BPEMSs onepaLuunii No yKnagke LinaHro-
kabens;

f) neTanbHbIE YepTexu BepxHei YacTu Tpy6 |- unu J-tuna, nany6 nnatdopmMsl B paiioHe pacnonoxeHus
Tpy6 |- nnn J-Tvna, Bkntoyas nobble NPENATCTBMA, OrpaHMyMBaloLLmMe AocTyn K Tpy6am |- unu J-tuna, cyue-
CTBYIOLUWUX pan3epos;

g) KnaccuuKkauuio 30HbI M/WUnK y4acTka pabor.

3akasuuk LomKeH NporMHOopMUPOBaTL NOAPSAYMKA, OCYLLECTBNSAOLWErO YKnaaky wnaHrokabens, o cu-
cTeMe Jonycka k paboTam U 0 XxapakTepe U MecTe pacrnonoXeHusl NPensaTCTBUA.

Mpu HeoBxoaoMMOCTU NOAPSOYMKY, OCYLLECTBNSLEMY YKNaaky wrnaHrokabens, JomkHo BbiTb Npego-
CTaBNeHo MEeCTO Ha HedITerasonpoOMbICIIOBOM COOPYXKEHWW ANs MOHTaxa Heobxogumoro obopyaoBaHus
cUCTEMbl NO3MLMOHUMPOBAHUS cydHa, npucnocobnenws onsa yknagku v nebeaku ans npotsaruBaHus. Takxe

75

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 79/ 162
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

FOCT P 71204—2024

fomkHa 6bITb NpegocTaBneHa noapobHaa MHpopmaumsa 0 CUCTEME SHEPTOCHABXKEHUS U APYTUX NHXEHEPHbIX
cucTemax (Npu Hanu4um).

Bce ycTpoiicTBa, Mcnonb3yeMble B Npolecce ykNaaku WwnaHrokabens, OMKHbI MPONTHM NPOBEPKY NyTEM
BbINOMHEHUS! KOHTPOMNBHON COOPKN A0 Ha4Yana yknaaku.

13.5 CBepgeHusa o nogBoAHOM 060pyAoBaHUMN

3akaz4mk O0IMKeH npegocTaBUTh MHCbOpMaLWI}O 0O NoABOOHbLIX KOHCTPYKLUMAX U OGOpyﬂOBaHMM Ana nna-
HWPOBaHWA NOOBOAHbIX pa60T no pasMmelweHn OKOHEYHOro yCTpOﬁCTBa wnaHrokabens.

13.6 MNocelweHne HepTeErazonpoMbLICIIOBOro COOpPYKEeHUSA

MoapsaaymK, OCYLLEeCTBNSALWMA yKNaaKy LWnaHrokabens, JOMKeH NoceTWTb HedTerasonpoMbelClOBOe
coopyeHue ans ocmotpa Tpyb |- unu J-Tvna u mecT nogBelLMBaHuUsA WnaHrokabensa Ana onpegeneHs MecT
pacnonoxeHus nebefku Ons NpoOTArMBaHWSA, BPEMEHHOINO MOHTaXKHOIO, UCMbITATENbHONO U KOHTPOIbHO-N3-
MepuTensHoro obopynoeaHus. [omkHbel 6bITe onpedeneHbl TpeboBaHua k 060pygoBaHWI0 B OTHOLUEHWW 30H
BesonacHoCTM 1 Opyr1e ycTaHaenueaemsie TpeboBaHua. JomkeH ObiTe NPOBEAEH aHanu3 TEXHUYECKOW BO3-
MOHOCTW BLINOMHEHWUs NnaHupyeMbix paboTt ¢ nomoueto THIMA.

14 lMNeperpy3ka

14.1 O6LWune NnonoxeHus

,D,O Ha4Yana npou3soactea paGOT O0IMKHO BbITb YCTaHOBMNEHO pacnpegerneHne OoTBeTCTBEHHOCTK 3a Nno-
rPY3KYy U TpaHCnopTupoBaHue wnaHrokabens Ha Kaxgom aTtane u onpegeneHa KOHTponekHaA TOYKa B npouec-
Ce BbINOJIHEHWA onepaunn, Koraa nponcxoanT nepeadya OTBETCTBEHHOCTHA.

Mpumeyvanun

1 CopepxaHue 14.2—14.11 npegnonaraert, YTo BCe onepauuu No BuINOMHEHUWIO NEPErpy3ku WnaHrokabens koopau-
HUPYET U KOHTPONMPYeT Nogpaa4nK, OCYLLeCTBASIOWMA ero YKNagKy.

2 B otaeneHbIx cnyvasx, Hanpumep, ecnu wnadrokadens 6bin MCNOMb30BaH NP NPOBEAEHUN KOMMIEKCHbBIX NCMbI-
TaHuWi, Neperpy3ky AonyckaeTcs BbINONHATL 3a NpegenaMu Npeanpuatus, rae Obin M3roToBneH WnaHrokabens.

14.2 NpoBepka 060pyA0BaHUA ANA BbINOMHEHUS Neperpysku

MoapsgyuK, OCYLEeCTBNSIOWMWA yknaaky wnadrokabens, B xoge NoarotoBky k paboTam AOMmKeH npo-
BECTW OCMOTP NoWaaKkM ANst BbINOMHEHWSA MEepPerpyski, OUEHUTb TEXHUYECKOE COCTOSHWE MINaHUpyeMblx K
UCrnonb30BaHnio GeperoBbix 0GLEKTOB, a TakKe OLEHUTb COOTBETCTBME OBOPYAOBaHWS U MECTOMONOXEHWS
nnowagkm TpeboBaHMAM K BbINMOMHEHUIO paboT.

B xone noaroToBku k paboTam JormKeH BbITb NPOBEAEH aHaNM3 Nno cneayrlmMM HanpasneHusaM:

a) yKnaao4Hoe CyaoHO:

1) orpaHnyeHnsa No ocagke cyaHa v Apyrue pasmepeHus;
2) TpeboBaHuA K WBAPTOBAHUIO U YNPaBNSEMOCTH;
3) onepaummK ¢ UCNonb3oBaHWeM KpaHOBOro 06OpyLOBaHUS Ha npuyane u cyoHe;
b) xpaHeHue wnaHrokabens:
1) cucTemMa xpaHeHus;
2) poctyn k 0bopygoBaHuio;
3) paaMelleHne OKOHEYHbIX YCTPOMNCTB U BCNoMoraTensHoro o6opyaoBaHus;
4) orpaHnyeHus no norpyske 1 TPaHCNOPTMPOBaHWIO OT MEecTa XpaHeHusi, 0BycnoBneHHble napame-
Tpamu wnaHrokabens (orpaHWYeHusl No Macce, MMHUManbHOMY paguycy usruba, pasgasnuBatoLLei Harpys-
Ke), OKOHEYHbIX YCTPOWCTB ¥ BCnoMoraTenbHoro o6opyaoBaHus;
5) sawmTa Npu XpaHeHUw;
c) 6eperoBble CUCTEMbI NEpEMeLLEeHNs (HaMOTKW) WnaHrokabens:
1) TMN cMCTEMBI NEPEMELLEHMS;
2) cnocob ynpaBrneHus 1 CBA3W;
3) TpeboraHua k nepcoHany (Bknw4as HeobxogumocTb 244acoBoro pabodero aHs);
4) AnanasoH CKOPOCTW HAMOTKU;
5) nHtepdeiic c obopygoBaHMemM ONst XpaHEHWS;
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6) B3auMOLEeNCTBNE C CYQOBOWN CUCTEMOI ANA NOrpy3kn M NnepeMeLLeHns wnaHrokabens;

7) TpeboBaHus no obecneyeHUo OOMNOMHUTENbLHOrO 0bopyaoBaHKs (HanpuMmep, NnopTaTtueHas Kabe-
neyknagoyHaa MaluHa, PONUKOBEIA NyTb W T. MN.);

8) orpaHuYeHus Mo Morpyske W TPaHCMNOPTUPOBAHMWI, OBYCMOBMEHHLIE NMapaMeTpamMy LWMaHroka-
fens (orpaHuyeHus No Macce, MUHUManNbLHOMY paguycy uarmba, pasgaBnuBaoLLEen Harpyske), OKOHEYHbIX
YCTPOWCTB ¥ BCNOMOraTensHoro obopynoBaHus;

9) kpaHoBoe o6opyaoBaHNE W rPy30MNOabEMHAs TEXHUKE AN1A NOFPY3KN OKOHEYHbIX YCTPOWCTB M BCMO-
MoraTtenbHOro 06opynoBaHus.

JomxeH BbITb NpOBeAeH aHanW3 4OCTYNMHOCTM MO MecTy NporeaeHus paboT TpyaoBEIX PecypcoB U BCMO-
MoraTenbHbIX Cry:6 U BbINONHEHa oueHka cobniogeHus TpeGoBaHuin o6ecnedyeHns GesonacHocTu. JomkHa
ObITb BbINOMHEHA NPOBEpKa rpy3onoateMHoro o6opynosaHus.

14.3 Mpoueaypa neperpyskun WwnaHrokabens

WaroToButenem wnaHrokabens gomkHa 6bITb paspaboTaHa npoleaypa BLIMONHAEMOW Ha MecTe XxpaHe-
HWA Neperpysku WnaHrokabena ana nocneaylLwero TpaHcnopTUPOBaHUS Ha npudan. Mpoueaypa neperpysku
LunaHrokabensa ¢ npuyana Ha yknagodHbli 6apabaH unu kapycernb JomkHa BbiTe paspaboTaHa noapsaaYuKoMm,
OCYLLEeCTENALWMM YKNaaKy wnaHrokabens, ¢ onpeaeneHnemM BbINOMHSAEMbIX onepauunii U NepeyvHs UCNorb-
ayemoro obopygoBaHus. MaroToBuUTeNb OOMKEH NpedoCcTaBUTh MHGIOPMaLUUuio 0 npoleaype neperpysku ans
TPaHCMOPTUPOBAHUS Ha NpuYan 4ns BKYeHUs: B npoLeaypy, NoAroTOBMNEHHYH NoAPSAYMKOM, OCYLLEeCTBNA-
IOWKUM yKNagaky wnaHrokatens. [JomkeH ObiTe onpefeneH KoHel wnaHrokabens, 3arpyaky KOTOporo Heob-
XOOUMO OCYLLECTBMNSATL NEepBOi, W MOPSAOK HAMOTKW B cCrnydyae, Korga NpoBogAT neperpysky 6onee ogHoro
wnaHrokabens. Mpouedypa A0MKHa cogepxaTbk NodpobHy MHMOPMAaUMIo O NPUMEHSEeMOM MeTode U 060-
PYAOBaHWW MpW NOTrPY3Ke W TPaAHCMOPTMPOBAHWMU OKOHEYHBIX YCTPOWCTE, NpeaoXpaHUTENbHbIX NepemMblYek,
coeaMHUTENLHLIX YCTPOICTB, BCNoMoraTenbHoro o6opyaoBaHns U T. M.

14.4 OpraHuzauusa neperpyskm

HomxHa BbITe NpoBeaeHa paboyan BCTpeya nogpsayuka no yknagke WM M3roToBuTens LwnaHrokabens
ANs NMOArOTOBKM OAHHBLIX O BLIMOMHEHWW MEeperpyakn U NogTEePXAeHUs TOUYKW nepenadvs OTBeTCTBEHHOCTU
33 COXpaHHOCTb WnaHrokabens. [JomkHbl ObITe BblAeneHbl WU NpoaHanu3npoBaHbl cregylolmne KpUTUYecKm
Ba)KHble acneKTbl:

a) NOpsiACK ynpaeneHus pabotamMu 1 ToHKa nepeaadn OTBETCTBEHHOCTY;

b) 0653aHHOCTW N KAAPOBLIA COCTaB ANA BbINOMHEHWUS NEpPerpysku;

C) opraHusauns B3aumoaeincTBusa Mexay nogpsaavmMkoM, OCyLLecTBASWNM YKNaaKy, U M3roToBUTENem
LinaHrokabens;

d) nopsgok obmeHa MHopMaLmen;

€) pacCMOTpEHWe NpoLeaypbl NEPerpysky 1 NnaHa AeNCTBUI B HELUTATHbIX CUTYyaLusx;

f) rpacbrk BINONHEHWS Neperpy3ku, BkNtoYasa Nopsaok gonycka k pabotam;

g) NOrpy304HO-Pazrpy304Hblie paboTbl M TPAHCNOPTUPOBAHKME OKOHEYHbIX YCTPONCTB/BCNOMOraTensHOro
0BopyLoBaHUS U OPYTMX 3EMEHTOB;

h) obopynoBaHue AN peMOHTa;

i) NHBEHTapHbLIA NepedyeHb U3genuin 6e3 Tapel U MeTon YNaKOBKM;

j) cogercTBrE M3roTOBUTENS B MCMbITAHUAX, BbINOMHAEMbIX NEPEL Neperpy3Koin WwnaHrokabensa n nocne
3aBepLlleHun paborT;

k) npegocTaBrneHne kanuTaHy cynHa Bcel Heobxogumon MHopMaL MK 4Ns pacdeTa OCTOMYUBOCTH CyaHa;

|) paspaboTka npouenyp obecneyeHus 6e30nacHOCTH.

14.5 UcnbiTaHuA nepepn neperpy3Kkon

14.5.1 O6wme nonoxeHus

WMcnblTaHua nepen neperpyskoi WwnaHrokabens 4omkHel ObITe NpoOBEAeHbl B Cryyae, ecrnv TpaHCcnopTu-
pOBaHWe CUCTEMbI WaHrokabens ocyLecTBNsANOCh C NPeanpuaTUsS-U3roTOBUTENA Ha APYryo nrowaaky unm
ee XxpaHeHue npoaomkanock 6onee Tpex MecsLUes.

WcnblTaHua gomkHbl BbITe NPpOBeAeHbl 00 onepaumy no neperpyske. JomkeH BbITe NpeaycMoTpeH 3a-
nac BpemMeHu Ons ycTpaHeHus gedekTos, npu HeobxoaumocTu.

MpumevaHnne — OnucaHre UCNbITAHWIA NPUBEAEHO B NPUNOXEHUN B.
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14.5.2 nekTpuyeckne kabenu

14.5.2.1 amepeHne conpoTUMBNEHNsA NPOBOAHWKOB NOCTOSTHHOMY TOKY

[OonxHo ObiTb BLIMOMHEHO W3MEpEHWEe COMPOTUBMNEHUSA MPOBOOHWKOB MOCTOSAHHOMY TOKY C NMOMNpaBKOW
Ha TemnepaTtypy B COOTBETCTBUM € 7.2.9.3. [NonyyeHHbIe 3HAYEeHNA JOMKHBI HAXO0AUTLCS B Npeaenax +2 % ot
3HAYEHUI, MONYYEHHbIX B XO4Ee 3aBOACKAX MPUEMO-COATOYHbIX UCTBITAHWUIA.

14.5.2.2 lamepeHune anekTprUHecKkoro ConpoTUBNEHUA U30NALUN

OneKkTpMYecKoe ConpoTUBNEHWE N3ONALUK MeXAy OTAENbHO B3ATHIMW NMPOBOAHUKAMKW U MEXKAY NpOBO-
OHUKAMMW M 9KpaHOM W/Mnu 3eMnen OOoMKHO OblTb M3MepeHo cornacHo 7.2.9.4 1 conocTaBneHo CO 3Ha4YeHu-
MW, MOMYYEHHLIMW B XO4E 3aBOACKWX MPUEMO-CAATOMHBLIX UCMbITAHWA. [pyM HAaNUYUKM OTKITOHEHWIA OOMKEeH
OblTb BLIMOMHEH MX aHanms.

14.5.3 OnTu4veckue kabenu

[na kaxgoro onTMHYECcKOro BOMOKHA OormkHa GbiTe nonydeHa pednekrorpamma no pesynbraTam Bbl-
MOMHEHHbIX, MO BO3MOXKHOCTM, C ABYX KOHLIOB BOMOKHa M3MEPEHUIA C MOMOLLBI ONTUHECKOro pedriekTomeTpa
cornacHo 7.4.11.3.

[omkHo BbITh BBIMOMHEHO COMOCTABMEHWE MOMYyYeHHbIX pednekTorpamm ¢ pecdnekrorpaMmamMu, nomny-
YEeHHbIMW B X04€e 3aBOACKUX MPUEMO-COATOYHbLIX UCMBITAHWA, U NPOBEAEeH aHann3 Bcex N3MeHeHWN.

14.5.4 MonumepHble U MeTannu4Yeckue Tpy6bI

14.5.4.1 NonumepHble U meTannuyeckue Tpybbl TMApPaBNMYECcKONW CUCTEMbI YNpaBreHns

McnblTaTenbHasa XMOKOCTb AOMKHA cooTBeTCTBOBaTh 7.3.8.2.

14.5.4.2 UcnbiTanne nonumepHblx Tpyb nog AaBneHWem 1 npoBepka Ha nageHne AaBneHns

Ons Kaxgown NMHUK U3 NONUMEPHLIX TPYD A0MKHbI ObITh NPOBEAEHb! UCTLITAHUA No4 AaBNEeHWeM U Npo-
BEpKa Ha NageHWe OaBnNeHUs cornacHo nepeuuncrneHuto a) 11.7. JaBneHwe npyu MCNbITAHWUAX OOIMKHO BbITh
pasHbIM 1,1pp,, TO€ Py — PacHeTHoe paboyee AasneHve.

WamepeHvne gaeneHus u TeMnepaTtypbl XKUOKOCTM, NO BO3MOXHOCTW, ClieAyeT NPOBOAMTL Ha 0DOMX KOH-
Lax nonMMepHon Tpyobi.

14.5.4.3 UcnbiTanne metannmyeckux Tpy6 nod gaBrneHuem

Ons kaxgon meTannuueckoin Tpybbl B cocTaBe WNaHrokabensa OomkHbl ObiTb NpoBeAeHbl UCTbITAaHUS
noA JaefeHWEM COrmacHo nepevncreHuto a) 11.8 B TeueHne He MeHee 4 4 Npu AaBNeHUA, PABHOM 1.1Ppuw:
rae pp,y — PacueTHoe pabouee faBneHue.

14.6 NMoaroToBKa K neperpyske

[Mocne noctaHOBKK YKNago4dHOoro cygHa Ha AKOopb pyKOBOOWUTEIb DaGOT no neperpys3ke JormKeH opraHn-
30BaTh.

a) npoeegeHne MHCTPYKTaXa ONA BCero nepcoHana, y4acrteylulero B onepauviv, and gosedeHuA Co-
AepXaHWA BbINONMHAEMbIX NMpouenyp, BKN4Yada nopAnoK CBA3WN U pacnucaHue DaSOT no neperpyske, npmn atom
ocoboe BHMMaHue AO0ITKHO ObITb yoeneHo npaBuIiam BesonacHocTn NMPWY BbINONMHEHWUN onepaumﬂ;

b) n3ydyeHune nNpoToKOoI1oB NOBEPOYHbIX U (byHKLI,MOHaJ'IbeIX MCMbITAHWNA ncnonb3yemMmoro O6ODy,D,OBaHVIF|,
pasMeLleHHOro Kak Ha 6epery, Tak U Ha CcyaHe, C noarsepxneHnem nx aktyarbHOCTW.

Mocne YCMNEeLHOro sapepweHuna npegBapuTtelbHbIX MepOl‘IpVIﬂTVIFI A0ONYyCKaeTCA Ha4nHaTh neperpya3ky.

14.7 OcTaHOBKa M Ha4arno neperpysku

KoopauHauuio paboT ocyllecTenseT pykoBoauTenb pa6oT no neperpyske. MNpoeegeHre paboT gOMKHO
MCKIMYaTk BO3MOMKHOCTL MOMyYeHUss TpaBM nepcoHanoM, noepexaeHus obopygoeaHusa U wnaHrokabens.
Ecnu no mHeHuMio onepaTopa, KOHTPONMPYHLWEro nNpoLecc neperpysk, BosHWKaeT npobnemMa unmn Bo3MOX-
Haf HeUCnpaBHOCTL, TO ONepaTop AOMKeH BbiTh HaJeneH NOMHOMOYMAMKM ANA OCTAHOBKW neperpysku. Kor-
[a onepauus ocTaHOBMNEHa, NpaBoM Ha BO30BHOBMNEHUE Neperpysky obnagaeTt TONbKO pyKoBoauTens paboT
no neperpyske 1 TONbKO NOCNe pelleHusa NpobrnemMbl MK YyCTpaHeHUs BO3MOXHOWM HeucnpasHocTU. Kaxaas
OCTaHOBKa W BO30GHOBMNEHME neperpyski OomkHbl ObiTh 3adiMKCMpoBaHbl cneuuansHo HasHavyeHHbLIM NMLOM
C onucaHnemM cobbITus.

14.8 Noasbem, cnyck U nepemMmelleHne wWnaHrokabens

14.8.1 O6wKMe nonoxeHUn

B npouecce nogbema, cnycka U nepeMmelleHus LWnaHrokabens Bo BpeMsi neperpys3ky OomkHa GbiTh
WNCKIMoYeHa BO3MOXKHOCTE MOBPEXAEHWA LunaHrokabens, OKOHEYHbIX YCTPOWCTB M BCMOMOraTensHoro obopy-
JoBaHKuA.
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14.8.2 Nepekpy4ynBaHue

B npouecce neperpy3ki HeobxoaMmMo NpOBOAMTL HEMPEPLIBHBIA BU3yaribHbIA KOHTPOSb WNaHrokabens
ONS BbIABNEHWUS NepekpyYMBaHus. MNpu NosBMeHWN 3HAYUTENBHOIO NePEKpYYMBaHUA JOMKHA ObITh BEIICHEHA
ero npuyvHa. [lonyctumble npefensl Nepekpy4ynBaHUsa OOMKHbLI ObiTe onpegenexsl B TY narotoBuTtens. W3-
roTOBMTENb OOMKEH ONpeaennTb NopALoK OeWCTBUR NPU U3MEHEHUM HaMNpaBNeHUs UK NNocKoCTU pacnono-
eHMs WraHrokabens, NpUBOASLLEM K NEPEeKPYHMBaHUIO.

14.8.3 U3rnb

Pagwyc naruba wnaHrokabens Bo Bpemsi Neperpy3kn LOMKEH NpeBblaTh AONYCTUMbIA paguyc uarnba,
yKasaHHbIi B TY M3rotoBuTens.

14.8.4 Nogbem WnNaHrokabens

Mpy HeoBXxooMMOCTU MOOHATL LWNaHrokabens cnegyeT NPUMEHATh OTBEYAKLLME YCTAHOBIMEHHbLIM Tpe-
©0oBaHMAM 3aKMMHbIE KOMOAKM W CTPOMbl U3 TKaHeBOro maTepuana. He gonyckaetcss npMMeHeHWe MnpoBo-
MOYHBIX KAHATOB, HANPAMYH 3akpennsemMbiX K WwnaHrokabento. Ecnv npyMeHsitoT cTponbl, HEOBXo4NMMO WUC-
nonb30BaTb HECKONBKO cTpon Ansa obecneveHns cobnogeHns TpeboBaHMin K MUHMMaNbHOMY paauycy nuarnba
N UCKMKYEHUA CMATUA WnaHrokabens.

Ynepxu1BarLLy ONNeTKy OOMYCKAETCS NPUMEHATbL B CIydae, eCriv OHa aTTecToBaHa ANsl KOHKPETHbLIX
napameTpoB LUNaHrokabensa v Harpy3okK ¢ y4eTOM KOHCTPYKLUUK WnaHrokabensa u koadduumeHTa TpeHus.

14.8.5 NepemewleHne c NpoBUCaAHUEM

Ecnu nepemeluerme wnaHrokabens ocyWwecTeAsOT ¢ 06pasoBaHWEM NPOBUCAE, ET0 HAaTSKeHUE LOMKHO
OblTb Takum, 4Tobbl NpK NpoBUcaHuK Belny cobniogeHsbl TpeboBaHWs K MUHUManbHOMY paguycy marnba. Ha
KaxJ0oM KOHLe NpoBKUCa crnefyeT UCMonb30BaTh NoAAepKUBaAOLLME YCTPONCTBA, TAKNe KaK 3aXKUMHbIe KONof-
KW, LUKMBEI, xernoba unu pacTtpybbl ¢ NnoaxoadaLmuM paguycomM.

Heobxognmo npoBoAWUTL HEeNpepblBHbIA KOHTPOmb MPOBMCAHWUIA U M3MEHEHMEe CKOPOCTEN HAMOTKW Ans
TOro, 4Tobbl HaTsAXeHWe 1 NPogUNbL NPOBUCAHKMS OCTaBanvch B Npeaenax, yCTaHOBMeHHbIX B Npoueaype ne-
PErpy3Ku.

Ecnu obopynoBaHue Ansa xpaHeHus Wwnadrokabens pacnonaratT Ha yaaneHuy oT MecTa npuyanvMeBaHns
cyOHa, Ansa nepemMeLleHns LinaHrokabens Ha cyqHO MOXHO NMPUMEHATL NopTanbHbIA NepedBUXHOM KpaH. B
KauecTBe ankTepHaTWBHOIO BapuaHTa 4oMNycKaeTca NPUMEHATE PONTUKOBLIA MYTh UMM HATSXKHON MEXaHU3M.

14.8.6 OKkoHe4HbIe yCTpOWUCTRBA

Mogbem, CNyck M nepemMelleHlne OKOHEYHbIX YCTPOMCTB HEOOX0AMMO BbIMNOMHATE C NPUMEHEHMEM Cep-
TUPULUMPOBAHHOTO rpy3onogbemHoro obopynoBaHus. MNpu nogbeme, CNycke U nepeMeLleHn OKOHEYHbIX
YCTPOMCTB B NpoLecce neperpysku OMmMKHO OblTb UCKMIOYEHO BO3HWKHOBEHWE HEAOMYCTUMBbIX 3HAYEHWA Ha-
TSDKEHUS, CKpYYMBaHUS UK n3rnba wnaHrokabens B paioHe OKOHEYHOro YCTPOMCTRA.

MopBooHOE OKOHEYHOE YCTPOWMCTBO AOMKHO ObIT 3aKpenneHo Ha BopTy cyaHa B NONOXEeHUU, ONyCcKa-
lolLleM NpOBeeHEe UCMNbITAaHUI LWnaHrokabens,  OpueHTUPOBAHO (OTHOCUTENLHO BEPTUKANW) AN nocneay-
IOLLero NpoTArMBaHUsA M NoACoeAUHEHUS K N0ABOAHOMY 00OpyaOBaHMIO.

14.8.7 NpepoxpaHuTernbHbIe NepeMbIYKU

[o Ha4ana neperpysku 4OmKHa DbiTb BbIMONHEHA NPOBepKa NpefoxXpaHUTenbHbIX NepeMblyek 4s nog-
TBEDXAEHWNS COOTBETCTBYIOLLIErO COCTOSAHUS CUCTEMBI BNOKMPOBKU (MPW HANWUYKUK), UCKIKOYaKoLero cpabaTsl-
BaHWE NpefoxXpaHUTENBHON NepeMbIYKA BO BPEMS NEPErpy3Ky UMK yKNaaKA.

14.9 MOHWTOPUWHT NpX NpoBefeHUN paboT No neperpyske

14.9.1 O6wme nonoxeHusa

B npouecce neperpysku, BKNtoYas nepeMoTKy LunaHrokabens ¢ pacnonoXeHHOro Ha npuyane ycTpo-
CTBa AnA XpaHeHns Ha BapabaH Unu Kapycens Ha yKnaao4yHoM/TpaHCMOpPTHOM CyOHe, criefyeT NpoBoAUTbL MO-
HUTOPWHI CMCTEeMBI WnaHrokabens. CnenyeT BuINOMHATL Npoleaypsl, yka3aHHele B 14.9.2—14.9.6. o 3aBep-
LLIEHWW Neperpy3ky OOMKHbl BbITe NPOBEAEHbI UCNbITAHUA WNaHrokabens, ecnu 31o onpegeneHo 3aKasyukoM.

14.9.2 AnekTpuyeckne Kkabenum

Bo Bpemsi onepauun no neperpyske Heobxoaumo OCYLLEeCTBMNSATbL KOHTPOMb 3NeKTPUYECKOn HenpepblB-
HOCTKM kabenen ¢ 3agaHHOW MepUoaMYHOCTBIO. [pUMeHsieMan cucTeMa KOHTPOmns AomkHa obecneqvBathb
pPeErncTpaLui BPEMEHHOIO HapyLUeHUs 3NeKTpPUYecKol HenpepbIBHOCTH. [1pu BbIIBNEHUN HapYLLEHWUSA 3rekK-
TPUYECKOW HEMPEPLIBHOCTU HEOOXOOMMO OCTAaHOBUTE OMepaLlnio neperpysku U NpoBeCcTU UCMNbITAHUA COMpo-
TUBIEHUSA MPOBOAHMKA NMOCTOAHHBIM TOKOM Ha OTAENbHO B3ATLIX kabensax cornacHo TpeboBaHUSAM, yCTAHOB-
neHHbIM B 7.2.9.3.
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14.9.3 OnTnyeckune Kabenu

Bo Bpemsi onepaumu no neperpyske AOMKHbI BbiTb NPOBEAEHbl M3MEPEHUA 3HAYEHUI 3aTyXaHus Me-
TOAOM OMNTUYECKON pednekTOMETPUM G COrMAacOBaHHON C 3aKa3yMKOM NepuoaMYHOCTLIO. MNpu npeBbilleHun
YyCTAaHOBIMNEHHOIO B HOPMAaTMBHOW AOKYMEHTaUUU 3HAYEeHUS 3aTyXaHWi UM NPUCYTCTBUM HapyLLeHUs LenocT-
HOCTM ONTUYECKOro BOMOKHA HEODBXOOMMO OCTAHOBUTL ONepaLnio WU BbINOMHUTL aHanms3 npuynH.

14.9.4 MonumepHbie U MeTannuyeckue Tpyobl

B kawpgyl nonuMepHyl 1 metannuMyeckyto Tpydy Heobxogumo 3akadaTb XKWAOKOCTb OMA TPaHCnopTu-
poBaHus ¢ gasneHnem, paeHbim 7,0 Mla, ecnn nHoe He onpegeneHo B TY uarotoButens. [Npun gocTuxeHnn
3a[aHHOro JaeneHusa B npegenax +5 % Ha oboux KoHUax kaxaol TpyObl HEODXOAMMO OTKIMTHUUTE UCTOYHUK
OaeneHus. B npouecce neperpyakn Heo6Xo4MMO KOHTPONUMPOBaTL AMHAMUKY M3MEHEHWSA NaBNeHUa B Tpybax.

B npouecce neperpy3ku HeobXOOQUMO OCYLLECTBNSATL HENPEPLIBHLIA KOHTPOMNb TEMMNEPaTYPbl OKpYHKato-
wen cpeabl. o Ha4ana, BO BPEMs U NMOCIe 3aBepLUEHWA NEPerpy3kn He OMKHO DbiTh BLIABEHO NPU3HAKOB
YTEYKM XXMOKOCTW ANA TPaHCNOPTUPOBaHUS.

14.9.5 BuayanbHbI KOHTPOIb

Bo Bpems onepauuun no neperpyske 4omkeH ObiTh NpOBEAEH OCMOTP LWINaHrokabena Ha Hanuuue npu-
3HAKOB Mepekpy4uBaHus, nepernbos, NOBpEXAEHWUA NMOBEPXHOCTK, NOKANbLHOIO yBENWYeHUsa auamMeTpa, ge-
cdopmaunm ¢ BbIrMOOM apMUpYHOLLENR NPOBOMOKM W ApYrMx AedekToB. BuayanbHOMY KOHTpOM NOOnexuT
100 % anuHel wnaHrokabens. MNpoToOKON ¢ ONMCaHMEM BCEX BbIIBNEHHbLIX AedEeKTOB JOSHKEH BECTW YMNOMHO-
MOYEHHbIN COTPYLOHWK.

14.9.6 InuHa wnaHrokabensn

MoapaguuK, OCyLLECTBAAKLLMA YKNAaOKy WNaHrokabens, JoMmKeH KOHTPONMPOBAaTL COOTBETCTBME AMUHbI
Nneperpy>KaeMoro Ha CyOHO LUnaHrokabens ycTaHOBMEHHOMY 3HAYEHWK, a TaKKe Hanu4yue MapKUpOBKMW, He-
obxoaguMon ansa nocrnefyoLller yknagku wnadrokabens.

14.10 HamoTKa Ha 6apabaH wnu Kapycenb

Ecnu npu neperpya3ke wnaHrokabensa He NpoOBOOAT €ero NnepemMoTKy Ha GBDBGBH nnu Kapycenb Ha yKna-
OOYHOM CyHe, KOHTPOIb NepeMOTKMN He NPOBOAAT. HE.‘OGXO,C[MMO npoeefgeHue MonHomn cepun UCNbITAHWI, Bbl-
NMONMHAEeMbIX Nocrne 3aBeplleHns p860T no neperpyske wnaHrokabens.

14.11 UcnbiTaHua nocne neperpy3ku

MNMocne 3aBepweHna paboT No neperpyske LWnaHrokabensa AomkHbl ObITe MpOBeAeHbl CneayLwme uc-
NbITaHKS:
a) ucnelTaHUs aneKkTpuyeckux kabenei (cm. 14.5.2):
1) namepeHue ConpoTUBNEHUS NPOBOAHNKOB MOCTOAHHOMY TOKY;
2) sMepeHune ConpoTUBNEHWUST N30MALMK,
3) MCNbITaHUA NOBbLILEHHBLIM HaMNPSXXEHUEM MOCTOAHHOrO Toka (cM. 7.2.10.6), KOToOpbIM AOMKHbBI NOA-
Bepratbcs kabenu cpegHero 1 BbICOKOro HanpsXeHusa ¢ Y4eTOM OrpaHUYeHWin ANA KOHLUEeBbIX 3a0emokK;
b) onTuyeckan penekTroMeTpua BO BpeMeHHOW 0brnacTt Ans onTUMYecKUxX BONMOKOH (cMm. 14.5.3);
c) rugpaenuyeckue ucnsitaHus (cm. 14.5.4):
1) ucnelTaHWa NoNMMepHbIX TPYD Noa 4aBNeHWEM W MPOBEpKa Ha NajgeHue aBreHus;
2) vcnbiTaHua MeTannuyecknx Tpyo nod AaBneHrem.

15 Yknagka v akcnnyatauums

15.1 O6LWKe nonoxeHus

Pasgen 16 Bkniovaer 06LL|ME TpeGOBaHMH M peKkoMmeHgaunu, NOCKOINbKY TEXHONOTUA yKnagkn MOXeT Cy-
LWeCTBEHHO OTNMYaTbCA B 3@aBUCMMOCTU OT TakmMx qDaKTODOB, KaK napameTpbl TpacCbl YKNagku, TN yKnagku u
peweHWua nNo 3awunTte wnaHrokabens.

15.2 Tpe6oBaHuA K cyOoHy U 060pyaOBaHUIO, UCNONb3yeMoMY OMs YKMNafKW WnaHrokabens

CylﬂiHO, ncnonbayemoe anda yknagku wnanrokabens, n BcnomoraTensHoe 060py,qoaaHme AO0IMKHbI Haxo-
ANTBCA B TEXHUYECKNU NCnpaBHOM U TOTOBOM K paGOTE COCTOAHWUMN U I'IpOﬁTVI NpoOBEpPKY cornacHo npMmMeHUMbIM
npaeunam v nnaHam obecrne4veHnsi 0e30NacHOCTH.

Ha KaxOyr eaunHULYy NnoabEeMHOro O60py,D,OBaHMFI AOJITAKHBI ObITb B HANU4UK HEOGXO,QMMbIe cepTuduKaThl.
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TpeboBaHusa k 06opyaOBaHMIO CyaHAa OOMKHbLI 0XBaTbiBaTh:

a) cpeacTBa CBA3Y;

b) cucTemMbl HaBUraLWMM M NO3NLMOHUPOBAHUA (HA4BOAHLIE Y NOOBOAHLIE CUCTEMBI), BKIKOYASA perncrpa-
uunto, obpaboTky, oTobpaxeHne Ha 3KpaHe, XpaHEHWE OAaHHbIX U NOCTpPoeHne rpaduyeckux U3obpakeHun;

C) yKknagouHble xenoba, uMmerlmne pasMmep 1 hopmy, UCKNOYaKLLMe BO3MOXHOCTL HapyLleHusa omny-
CTMMOrO paguyca u3rnba u noBpexxgeHus WwnaHrokabens B pesynsraTe CMATUA UMW 3aeMIeHns;

d) cucTeMbl nepemMelleHns WwnaHrokabens, ucknioyawLlme BO3HUKHOBEHME CBOBOOHbLIX MPONETOB UMK
KOHTaKT WnaHrokabensi ¢ NoBepXHOCTAMW, He NPEeAYCMOTPEHHbLIMW NPOLIECCaMn TPaHCMOPTUPOBaHWA W Xpa-
HEeHUS;

e) kabeneyknagoyHble MallnHbI;

f) obopynoBaHHbIe NPUBOAAMM LUKUBLI W LLUKMBLI BE3 NPUBOOOE;

g) o6opynoBaHue 4N NPOKNaaki TpaHwen u 3armybnernus wnaHrokabens;

h) obopynosaHve ans nposeneHus pabot c npumeHeHnem THIA;

i) BogonasHoe obopynoBaHue;

j) obopynoBaHue Ona U3MepeHWs HaTsxeHus, obecrnedYnBaloLllee HenpepbiBHEIA KOHTPOIb U perucrpa-
LW BEMUYWHBI HATSXEHUA LWNaHrokabens (cucteMa JoMmkHa BKMNYaTh aBapUnHY CUrHanuaauuio);

k) cuctema ons uaMmepeHUst ANUHbLI YNIOXKEHHOTO y4acTKa LWnaHrokabens;

|) obopynoBaHue Ans wamepeHus yrna Bbixoga wnaHrokabensi, obecrnedmBaoee HenpepbIBHbIA KOH-
TPONb BEMWYMHBI YIMa, No4 KOTOpbIM WnaHrokabenb onyckalT ¢ cyaHa (cuctema AormkHa BKNOYaTe aBapuii-
HYI CUrHanMsauu);

m) obopygoBaHve Ans NpoBefeHus PyHKLUMOHANBHBIX UCNLITAHUIA WNaHrokabens;

n) BcromoratensHoe obopyaoBaHue ANs yKNagKu;

0) BepTNHr NpoTarueatoLLel nebenky 1 BepTnOr Nnogavym Tpoca ¢ CyaHa;

p) yCTPOWCTBO ANs 0bpesku WhaHrokabens n XoMyTel ANA yaepXaHus wnaHrokabens npu HelwTaTHON
cuTyauuu;

g) cucTeMa xpaHeHus wnaHrokabens;

r) HaTsbkHble YCTpPOWCTBa M obopyaoBaHWe CUCTEMbI rmaBHoW nebenku ons nojadwn wwrnaHrokabensa c
bapabaHa unu kapycenu.

HomxHo BbITb obecneyeHo Ge3zonacHoe M HaLeXHOe BbIMOMHeHWe paboT Mo nepeMeLlleHUro LWaHro-
kabensa u OKOHEeYHbIX YCTPOWCTB no nanybe v 3a 6opT cyaHa 6e3 pucka NoBpeXAeHWA U 3acTpeBaHus 13-3a
Hanu4Ms NpensTCTBUNA.

OcyLiecTBNSAKLWMA YKNagky noapsayuk no BO3MOXHOCTM AOMKEH UMETb pe3epBHoe obopyaoBaHWe Ha
OopTy cyaHa 1 obecneunTb HanU4ne HeobXo4MMEIX 3aNacHbIX YacTel Ans BeICTPOro pemMoHTa OCHOBHOTO 060-
pyOOBaHMWS.

15.3 ObcnegoBaHue Tpacchl Nepes yknagKou

15.3.1 O6wme nonoxeHus

Mepen Havarnom paboT nNo yknagke WwnaHrokabens noapsgyuk, OCYLLECTBRSIOWMA YKIaaky, LOMmKeH
NPOBECTM OCMOTP BCEW Tpacchl B KOpUOope 3agaHHOW LUMPWUHBI, ecnu AaHHasa paboTta He Oblna BbiMOMHEHA
OpYruM nogpagyunkom.

OcmoTp Tpaccel nepeq HavyanoM paboTt gomkeH ObiTb BLINOMHEH C UCNOMNB30BAaHWEM CUCTEM MO3ULMO-
HWPOBaHWA M HABWraUMOHHOTO 0DOpYAOBaHWsA, aHanornyHoro obopygoBaHul, NpUMeHsieMoMy npu paboTax
no yknagke wnaHrokabens.

Mpu ocMmoTpe OOMXHbl DbITh OnpefeneHbl Bce NPenaTcTBMA W NMOCTOPOHHWE NpeaMeTbl Ha MOPCKOM
[OHe, KOTopble MOryT NpeAcTaBnsTe ONACHOCTL UMY NOMeLlaTh yknagke wnaHrokabens. MNoapaaunk gomkeH
pa3paboTaTb U peanu3oBaTth MPOEKTHbIE PELUeHUs Mo NOATOTOBKE MOPCKOro AHa ANd TeX YYacTKOB, roe Takasl
noaroToBKa ABNSeTcA HeobBXoOAUMON.

15.3.2 PekomeHaauuu no npoBegeHuo obcnegoBaHus

Bo Bpems ocmoTpa Tpacchl yknagaku HeobxogmMMmo npoBeaeHne cnegyowmx pador:

a) obcrnegoBaHue Tpacckl ¢ NPUMeHeHneM rugponokatopa 6okosoro o63opa unu THIMA ans noareepx-
OEHWUs OaHHBIX, NONyYeHHBIX B MPOLEcce paHee BbIMONHEHHOro obecnefoBaHus, U M3ydeHns MapLupyTa cyaoHa,
MCNonb3yemMoro Ans yknaaku wnadrokabens;

b) nogTBEpxOEHUE NonoxXeHus Bcex bnnanexailunx Tpybonpoeono., kabenei, Askopew, LunaHrokabenemn
M APYrMX OOBEKTOB;
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C) onpegeneHne napaMeTpPOB PacnofioXeHHbIX B KOPUOOPE YKNaaKu NOCTOPOHHMX NpeaMeToB ANs npu-
HATUSA pelweHns 06 nx yoaneHun. OTMeTKn Bcex obHapyeHHbIX NMOCTOPOHHWUX NPegMETOB AOMKHbI BbIBOAWUTb-
Csl H2 MOHWUTOP HABUraLMOHHOIO KOMMBLIOTEPA C YKa3aHUEM UX MECTOMOMNOXKEHUS;

d) obcnenoraHMe BcnoMoraTeneHbIX MapLUpPYTOB, KOTOpPbIE MOTryT ObITb MCNONb30BaHLl AN 06xofa no-
CTOPOHHUX NPEOMETOB W OMacHbIX Y4acTKOB, peanu3auuu nnaHa eicTBUM B aBapUAHOWM CUTyaLunu unu pas-
MeLLEeHNA 3anaca ONWHbl WhnaHrokabens g0 yCTaHOBKM Ha OHO OKOHEYHbIX 3MEMEHTOB;

e) obcnegoBaHMe gHa BOKpYT HedTerasonpoMbICNIOBOrO COOPYXKEHMWA, BKITKOYaA MecTa pacronoxeHns
Tpyb |- unu J-Tuna, n y4acToK, Ha KOTOPbIA ONYCKaT OKOHEYHLIE SMEMEHTbI;

f) noaTBEpPXKOEHNE PACNONOXEHUA COeAUHUTENBHEIX YCTPONCTE;

g) noagTBepXaeHWe TOro, 4To Nnobkle NpeaBapUTENBEHO YCTAaHOBNEHHBIE HECYLLME TPOCHl U (DUTKMHIM Ha-
XOOATCS B MCNPaBHOM COCTOSIHUM W TOTOBBI K 3KCMnyaTauunu;

h) nogTBEpPXAEHME TOrO, YTO BLINOMHEHBI 3annaHnpoBaHHble paboTbl B MecTax nepecedeHms Tpy6onpo-
BOOOB;

i) noaTBEepXKAEHWE pasMEeLLeHNs BPEeMEHHbIX NPUCNOCObnNeHnin Ans yknagkv wnaHrokabens, ecnm aTto
HeobxoauMO (HanpuMmep, B MecTax NMOBOPOTa TPaCChl) U ONMOPHBIX KOHCTPYKLUUWIA B MecTax YCTaHOBKU OKOHEY-
HbIX 3NEMEHTOB LUnaHrokabens;

j) noaTBEpXAEHME pa3MeLleHUs TPAHCNOHAEPOB UMK BYeR Mo Tpacce yKNaaky WnaHrokabensa B mecTax,
TpebyrLKnX NOBLILEHHOIO BHUMaHWs (HanpuMep, B MecTax nepecedeHus TpybonpoBogos) M Ha nnowagke
OS5 YCTaHOBKM OKOHEYHbIX 3NEeMeHTOB LWaHrokabens;

k) obcnegoBaHWe Tpacchl ¢ NPUMEHeHWeM NPUACHHOro npodmnorpada n rugponokartopa 6okosoro ob-
30pa;

|) onpegeneHne ycnoBU MOPCKOro OHA W rMybuHbl BoAbl MO BCEA AMNWHE Tpacchl C YY€TOM YpPOBHEN
acTPOHOMMYECKOro NPUINUBa U OTNUBA Ha AaThl NPOBEAEHUS YKNaOKu;

m) npoBefeHne MarHUTOMeTpPUYecknx HabnogeHun BooNb Tpacckl. [pyu HanUMYMW OTKNOHEHWH OT pe-
3ynesTtaToB obcrnenoBaHua ¢ NPUMEHEHWEM TMAPONOKATOPa, CNneayeT BhIACHUTD UX NPUHMHY.

15.3.3 OTyeT no pesynsratam obcnefoBaHuA

OTyeT no pesynsratam obcrnefoBaHWs TPAcChl AOIMKEH BKIIOYATh!

a) JaHHbLIE O BbISIBNEHHbIX OMAaCHOCTAX, y4acTKaxX C 3KOMOMMYecKUMUK OrpaHUYeHUaMU, NepedeHb He-
0bxoanMeIx paboT no NoAroTOBKE MOPCKOrO AHA, MoAnexallux yAaneHU MocToOpoHHUX npegMeTtax. Otuet
OOMKeH COAepXKaTb nepevyeHb HECOOTBETCTBUM MeXay MHopMaLnen, npefocTaBNeHHon NoapsaAYMKyY, Ocy-
LecTBNAWLEMY YKNaakKy WwnaHrokabena, u pesynstatamu obcnegosaHms;

b) koMnnekT BuaeomaTepuanos, cogepXallyx KoopauHaTbl NONOXKEHWA KaMephbl;

C) KapTy Tpacchl C ykaszaHueM rmy0BuHbl BOALI, BAPUAHTOB ansTepHaTUBHbLIX MApPLUPYTOR M TOYEK pacro-
TNOXEHWA NOCTOPOHHWUX NPESMETOB.

15.4 MpoTArMBaHue WnaHrokabena yepes Tpyoy |- unu J-tuna

15.4.1 O6wWwme nonoxeHus

B npouecce yknagku wnaHrokabens npy nogknioYeHnM K MOPCKOMY HedTerasonpoMbICIOBOMY COOpY-
KEHWI BBINONHAKT paboTkl NO NPOTArMBaHMIO LWNaHrokabensa yepes Tpyobl |- unu J-tuna.

15.4.2 NMNogroToBuTenbHbIE paboThbl

[o Hauyana npoTarmeaHus LWwnaHrokabens HeobxooWMOo BLIMONHUTE CNeayLle NoaroToBUTENbHLIE pa-
BoTbiI:

a) aHanu3 pac4eToB MO yKnagke wnaHrokabens gns onpegeneHus NpegenbHbIX HAarpy3ok Npu NpoTsaru-
BaHWW WnaHrokabens;

b) npoBepky paamMmepoB 0CHaCTKW, MCNOMbL3YEMOW ANA NPOTArMBaHMA LWNaHrokabens, npoBepka Npoxos-
HOro guameTpa 1 npu HeobXoaMMOCTU yaaneHue U3 Tpybel |- unu J-Tuna npobok n 3arpasHeHni;

C) ycTaHoBKy B TpyBe |- unu J-Tuna Hecyulero Tpoca (ecnu oH He YCTaHOBMEH 3apaHee);

d) yctaHoBky o6opynoBaHUs, UCNOMbL3YEMOrO A4S NPOTArMBaHWs WnaHrokabens, v BelgeneHne nepco-
Hana MOPCKOro HedpTerasonpoMbICITIOBOrO COOPYXEHWUSA, BKNKYasn yCTaHOBKY nebefdky 1 TakenaKHOW ocHacT-
ki, oBopynoBaHWs ANsA HENPEPLIBHOTO KOHTPOMS Harpys3ki U OyHKLMOHANBHbLIX UCNbITaHUIA WhaHrokabens, a
TakKxe NoAroTOBKY YCTPOWCTBA AnNA NOABELINBaHWS LUNaHrokabens;

€) NpoBEepKYy CPeAcTB CBA3N.

Ecnu Hecywuin Tpoc Haxoguncsa B Tpybe |- unu J-tuna Bonee wectu Mecsauer, TO CnedyeT NPOBECTU
pac4eT NPOYHOCTM TPOCca Ha OXWAaeMble Harpy3kW, KOTOpbIM OH BynoeT noaBepraThbes, C Y4ETOM BO3MOXKHbIX
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M3MEeHEeHWI XxapakTepucTuk Tpoca. He cnegyeTt ncnone3o0BaTh HECYLLMA TPOC B Ka4ecTBe KaHarta Ansa npoTs-
rMBaHWUs WnaHrokabens.

15.4.3 OkHO noroab! AnNA NPoTArMBaHUA WNaHrokabens

[o Hauyana paboT no NpoTArMBaHUI WnaHrokabens HeobxoanMMo NOATBEPAUTL HANUYMe HeoBxoauMoro
nepuoga bnaronpuaTHLIX NOrogHbIX ycrnosuid. Mpu onpedeneHnn TpeboBaHWiA K OKHY Morodbl Heobxogumo
YYUTBIBATb MIAaHMPYEMYHO MPOLOMKUTENIbHOCTL paboT No NPOTArMBaHMWIO U yKknagke wradrokabens, napame-
TPbl MCNOMbL3yemMoro obopygoBaHMA W y4acTBYOWMX B paboTax cyqoB, pesynbTaThl PACHETOB HArpy3okK, aei-
CTBYHOLLMX Ha WnaHrokabenb B npoLecce yKNaak1, B 3aBUCUMOCTU OT NapaMeTpoB BOMHEHUS MOpsi.

Ha cyoHe, BbinonHswweM paboTel Mo yknagke LWnaHrokabensa, HeobXoauMO UMeTb 08ax0Obl 8 CYMKU
o6HoensgeMeill MPo2HO3 NOroAsbl C yKkasaHUWeM HanpasrneHWsl U CUNbl BeTpa (B T. Y. NPU NopbIBax), BbICOTHI, Ha-
npaBreHnsa 1 Nepuoaa BOMHLI, TeMNepaTypbl BO34yxXa W BoAbl B paiioHe npoBedeHus pabor.

Heobxoaoumo onpenenvTb NpoaoiKUTENBHOCTE BPEMEHU, B TeYEeHWE KOTOPOro LinaHrokabens MoxeT
ocTaBaTbcsl 6e3 OBMKEHMA B yKNagodyHom xenobe 6e3 BO3HMKHOBEHMWS MOBPEXKAEHWA M3-3a NoKanbHbIX Ae-
chopmanui Npn narnbe, KOTOPOMY OH NOOBEPraeTCs MPW TAKOM pa3meLLeHUn.

[onkHbl BbITh NPUHATEI MEpPbI MO HEONYLLEHWIO ANUTeNbHOro Marnba wnaHrokabens v NPoAoMKUTENb-
HOro BO34ENCTBUS COCPeaOTOMEHHbIX HArpy3okK.

15.4.4 Hayano onepauuii no NPoOTArMBaHUIO WNaHrokabens

Mocne 3aBepLlueHUs NMOArOTOBUTENMbHbLIX paboT Ha MOPCKOM HedTerasonpoMbICIIOBOM COOPYKEHWM,
onpeaeneHHblx B 15.4.2, onepauny no npoTArvBaHuio wnaHrokabens MoryT ObiTb Ha4YaTbl, @ CYAHO MOXET
NOQONTU K MEecTy npoBeaeHns pabor.

MMpw 3axone cyaHa B 30Hy 6e30MacHOCTU MOPCKOrO HedTEra3onpoMLICIIOBOrO COOPYKEHUSA OHO [JOIMKHO
cobnropgaTe TpeboBaHus K NpoBeAeHW0 paboT B JaHHOW 30He, BKITIOYasa NonyveHue HeobXoAnMbIX pa3peLleHuni.

15.4.5 BuayansHoe o6cnepgoBaHue

Mocne npwbbiTUs cygHa Ans yknagku wnadrokabens B paloH MecTa npoBegeHus pabot Heobxoanumo
NpoOBECTW BM3yanbHoe obcreqoBaHne MOPCKOro AHa WM BXOOHOW Yactu Tpybbl |- unm J-Tuna npy noMoLlm Bo-
[0nasoB unu ¢ ucenonbsosaHunem THMA. Llenbio oBcnenoBaHusa ABNAETCA KOHTPOMNb (PU3NYECKOro COCTOSHUA
Tpybbl |- unu J-Tuna, Mopckoro AHa u onpefeneHue npoduns wnaHrokabena Ha Bxoge B Tpyby onda nofa-
TBEPXAEHWSA pe3ynsTaToB 0bCcnefoBaHUs, BLINOMTHEHHOMO Nepen Ha4anom pador.

Ecnu Tpy6a |- unu J-Tvna umeeT Ha KOHLLe 3arnyLuKky, TO 3Ty 3arnyLKy Heobxogumo yganute. K pactpyby
Ha KoHue Tpybbl |- unu J-Tuna mMoxeT ObiTb NPUKPENNeH TpaHCNOHAEpP, ecnv oH TpebyeTca ANA BbIMOMHEHWS
nocrnegylLwmnx onepauun.

Ha atom sTtane gomkHo ObiTb OnpeaeneHo NonoXeHWe U COCTOsIHMe Hecylero Tpoca. Ecnu Hecywmia
TPOC NPUKPENmeH K yAepXuBawLleMy rpysy, To Heobxoaumo onpenennTs TOYHOE MOMOXeHWe 3TOro rpy3a. 31a
onepauua ocobeHHO BaXHa, ecnu Ha BIM3KOM pPacCTOSAHUU HAXOOATCS MO MeHbLUEeR Mepe ABe Tpybel |- unu
J-Tna 1, COOTBETCTBEHHO, ABA HECYLLMX TPOCA C YOEPKUBAKLUMUK rpy3aMu. DTO TaKKe BaXHO AN UCKIHYe-
HUA 3anyTbiBaHUA HECYLLWX TPOCOB MPU BbINOMHEHUX NMOCNeayoLWnX onepawmi.

15.4.6 U3Bne4YyeHUe HecyLLero Tpoca

Ha HedTerazonpombiCroBOM COOPY)XeHWW NebefoYHbIA TPOC ONs NPOTArMBaHUS WhiaHrokabensa Heob-
XOAMMO MPUKPENUTL K HECYLLEMY TPOCY B BEPXHERN YacTu TpyOBhl |- unu J-Tuna. 3atem HUXKHAA KOHEeL, HecylLle-
ro Tpoca OormKeH BbiTb NPUKPENNEH K Tpocy cydoBOW nebedkn, pacnonoxeHHon Ha nanybe cygHa, ucnonb-
3yemoro Ang yknagku wnadrokabens. MNocne storo nanybHyo nebenky ncnonb3yT 4Ns NogbEMA HECYLLETO
Tpoca Ha nanyfy cygHa no Mepe TOro, Kak MpoucxoguT pasmartbiBaHue Tpoca ¢ nebegku Ha nanybe HedTe-
ra3onpoMbICIIOBOIO COOPYMEHUS.

MpumeyaHunn

1 MoxeT noTpeboBaThbCs NPUNOKUTE 3HAYUTENBHOE TArOBOE YCUMWE, KOrAa HECYLLMIA TPOC KPENAT K NEPEropoaKe B
pacTpybe Ha KoHue TpyOsbl |- unu J-tuna.

2 Kak Tonbko KOHELL, HeCcyLLero Tpoca okasbliBaeTca Ha nanybe cyaHa, yaepKMBaoLWMA rpy3 (MpK Hanu4yumn) OoMmKeH
ObITE OTCOEOVHEH, M MPOLIECC BHITAMBAHWA HECYLLIETO TpOca MpodoMmKaloT A0 Tex Mop, Noka KoHel, Tpoca AnA NpoTarv-
BaHWS WnaHrokabensa He okaxeTcs Ha nanybe cygHa. [Mocne aTtoro Tpoc ANg NPOTArMBaHUA MOXET ObITb NOACOEAMHEH K
TATOBOW ronoBKe LnaHrokabenst.

Ecnu He oroBopeHo UHOE, HeOBXOOMMO UCMONL30BaThL BEPTMHOr A8 KpenneHus Tpoca K ronoBkKe Ans npo-
TArMBaHUSA LWINaHrokabens, YTobbl yMeHLLWNTE NepekpyyvMBaHue WnaHrokabens B npoLlecce NpoTackMBaHWS.

15.4.7 MNpoTArnBaHMe NepBOro KOHLa WnaHrokabens

Tarosas rofioska LWnaHrokabens gomkHa 6bITe BeiIHECEHA 3a 6OPT CyaHa WM HadaTa pasMoTKa LUMaHroka-
fens Ha cygHe. HeobxogMMo BbIPOBHSATL NonoXeHWe cyaHa, obecnevms TpebyeMy NMHUIO NpoBuUca LWaH-
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rokabens Takmm obpasom, 4TobbI WnaHrokabenb Bxogun B TpyOy |- unu J-Tuna noa 3agaHHbIM YoM, He
nepeKkpy4MBarncs M He UMern Ha MOPCKOM [He y4yacTka 3Ha4yMTenbHOW ANWHbI, CO34al0LLEero ConpoTUBNEHNUE
npu NpOTATUBAHUNA.

KoHTponb 3a npoBefeHneM onepalum No NpoTArMBaHWK LWNnaHrokabena OomkeH DObITh ocyllecTBrneH
nocpeacTBoM:

a) UCMOMNb30BaHWUA U3MEpPUTENEN HaTsHKeHWs LWnaHrokabens Ha HedTerasonpoMbICTIOBOM COOPYKEHWUH;

b) ncnonb3oBaHus M3MepUTENeNn HaTsKeHWs WaHrokabens Ha cyaHe;

c) ncrnonbzoBaHma THIA gns BM3yanbHOro KOHTPOMNs WnaHrokabens Ha Bxoge B Tpyoy |- unu J-tuna
C Uenbko onpeneneHus npocuns wnaHrokabens npu nNpoBUCaHWK, NPOTSXKEHHOCTM y4YacTKa LinaHrokabens,
KOHTAKTMPYIOLLIEro ¢ MOPCKAM OHOM (NMpWU Hanu4uMM Takoro KOHTakTa), paguyca uarnba wnavrokabens v Ha-
NUYNS NepeKkpyYmMBaHus;

d) oTcrnexXmBaHusa ONWHBI PAa3MOTaHHOIO yYacTKa wraHrokabens.

Mpy NpoTArMBaHUKM WnNaHrokabens Heobxooumo obecneynTb HenpepbiBHbLIA KOHTPOMNb BenWYMHbI Ha-
TSHKEHUS WU MPOBOOWTL CpaBHEeHMe ¢ TpeboBaHUAMM NPOEKTHON AOKyMeHTauuu. Mpu npeBblWeHnM yCTaHoB-
NEeHHbIX 3HAYEHWUI HaTKeHUs HeoBXoOMMO NPUOCTAHOBUTL PaboThl M BbIIBUTE NPUYNHLI NPeBbILLEHUSA. Pak-
muyeckoe 3HadyeHue 8enuYUHbl HamsiXXeHus wiaHaokabens npu npomsaugaHuu JomKkHO bbiMb 0MpaXxeHo 8
omyeme o yknadke winaHzokabens.

Mepea TeM, Kak TAroBasi ronoBka WnaHrokabens Ha4yHeT BXxoauTb B pacTtpy® Tpy6bl |- unu J-tuna, oco-
Boe BHMMaHWe LOMKHO 6biTh YaeneHo faHHbIM ¢ Bugeokamepsl THIA ons ymeHbLUeHWs BEPOATHOCTM 3aLe-
NNeHUsi TATOBOM ronoBkK WnaHrokabens. AHanormyHoe BHUMaHve HeobXoO4WMO yaenuTb B OTHOLLEHUW YNnoT-
HeHudA Tpy6bl |- unu J-Tuna m XecTkMX HaknagokK (ecnu oHW NpeBapUTENbHO YCTAHOBIEHLI Ha LWnaHrokabene)
B NpoLecce Bxoaa B Tpyby 1 3aHATUA NPOEKTHOIO NonoxeHus. Ha gaHHoM atane moxeT noTpeboBaTtbca He-
BonbLUoe NepeMelleHne CyaHa Ana cOaencTBMst CBOBOAHOMY BXoAY B TpyOy yKas3aHHbIX YCTPOWCTB.

15.4.8 KpenneHue wnaHrokabens Ha MOPCKOM HedTerasonpomMbICIIOBOM COOPYKEHUN

Mocne Toro Kak wnaHrokabene bygeTt BeITAHYT Ha HeobxoaumMy nanyby MOpcKoro HedTerasonpomMelc-
JIOBOrO COOPYXEHWSA, OH AOMKeH OblTb HaOEXHO 3aKkpenseH.

MpumeyvyaHnme — YCcTaHOBKA Ha wwnaHrokabenb MOCTOAHHOW 3afenkv Ona NoaBelvBaHWs, BbIMONHEHHOW B
BUAE MEXAHWUYECKOW 3aernKy apMUpYLOLLE MPOBONOKU, NMBO repMeTu3aLmy NpoBoNoKkn BUTYMOM ABNSETCH 3aBepLUEHU-
€M onepauun NpoTArMBaHWA, ECNU 3afenka Ans noABeluvBaHus He Gbina npeaBapyTenbHO NPUCOEOWHEHA K LUNaHroKa-
Bento oo Havana npoTarrBaHusa. Ecnv ycTaHOBKa NOCTOAHHOIO YCTPOMCTBA ANA NOABELLMBAHWA LWNaHrokabens saHUMmaeT
MHOrO BpEMEHW, MOXeT BbITb MCNOMNb30BaHO BpeMeHHOoe KpenneHue (C NprMeHeHneM pa3beMHbIX XOMYTOB, YAEPKMBaIO-
e onneTk 1 T. M.) Ana Toro, YTobbl MOXHO BbiNo Bes npomeaneHns NepenT K UcneiTaHusaM. NocTosHHOe NoaBeLllUBa-
HWe WwnaHrokabena MoXXeT ObiTh BbIMOMHEHO NMo3aHee.

15.4.9 YnnotHeHue Tpy6hI |- unu J-Tuna v 3akavuka uHruburtopa

Mopmaeaemble B TpyBy |- unu J-Tvna xumudeckue peareHTbl OOMKHbI ObITe MPOBEPEHLI HA COBMECTU-
MOCTb C MaTepuanamu wnaHrokabensi, ¢ KOTOPbIMWU OHWU MOTYT KOHTaKTUPOBaTb.

Ecnu ycTpoiicTtBO OnsA nogBeluvMBaHWA LunaHrokabena He obecnedvBaeT repMeTUYHOEe YNMoTHeHue
BepxHen yacTtu Tpybbl |- unu J-tvna, MoxXeT NoHagobUTbLCS YCTaHOBUTL AONOMHUTEINBHOE BEPXHEE YMMOTHE-
Hue. BepxHee yNnoTHEHWE U YCTPOUCTBO ANSA NOABELUMBAHUSA OOMKHEI 0becneynBaTbe BO3MOXHOCTb Nogayn B
TpyDy XMMUYECKUX peareHToB, Npu HeEOBXOAUMOCTI.

HuxHas yacTb TpyObl |- unu J-Tuna mMoxeT BbITh repMeTUYHO 3aKpbiTa, AaHHY ONepaLuio OCyLecTBASA-
10T B 3aBMCHMOCTM OT KOHKPETHOro MeToja npoTackuBaHusa wnaHrokabensd. ocne okoHYaHMsa onepauuvy no
NPOTArMBaHUIO YNINOTHEHWE MOXKET BblTb PACNONOXKEHO B HUXKHEN YacTu Tpybbl, ecriv oHo BbINo yCTaHOBNEHO
Ha wnaHrokabene 0o Havana nNpoTAarMeBaHus. B HeKoTopbIX cnyyasx nocne okoH4YaHwus paboT no npoTArvea-
HWK HET HeOOXO4MMOCTU B KAKMX-NMOO AanbHeNLLMX OeNCTBUAX NO YCTAHOBKE YNIOTHEHUA. B opyrux cnyda-
AX MOXET BO3HUKHYTb HE0BXOOUMOCTE NPOBEAEHMS paboT No yCTaHOBKE YNNOTHEHWS C MPUBIEYEHUEM BOOO-
nazos unu THIA. Ecnu ynnoTHeHWe He BbiNo npeBapuTernbHO YCTAHOBRMEHO, ero HeobxoaMMOo yCTaHOBUTL
nocne 3aeBepLueHnsi paboT No NPOTArMBaHWK M NOABELUMBAHWID LUNaHrokabens.

Ons 3awnTsl TpyObI |- Mnn J-Tna B Hee MoryT BbiTh 3aKadeHbl XMMUYeckue MHMIMBUTopel, Buouna n no-
rMoTUTENb PACTBOPEHHOro B BOAE KMcnopoaa.

15.4.10 MpoTArMBaHMe BTOPOro KOHLUa WwnaHrokabens

Onepauua no NpoTsArMBaHWID BTOPOro KOHLA Heobxoguma B crnydae, ecnu wnaHrokabens npoknagbi-
BalT Mexay ABYMS MOPCKUMK HedTerazonpoMbICIIOBEIMU COOPYXEHUSIMA, a TaKKe B criyvae, Korga yknagky
wnaHrokabens, coeguHsAwLWero nogsogHoe obopyaoBaHWe W MOPCKOE HedTerasonpoMbIClOBOE COOpYXKe-
HWEe, HAa4YMHAaIT C KOHLA, HaxoasLwerocsa nog Bogoun.

84

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 88 /162
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

FOCT P 71204—2024

HecmoTpa Ha To, 4TO onepauuvsa No NPOTArMBaHUIO BTOPOro KoHLUa Yyepes Tpyby |- unu J-tuna Bo MHorom
cXoXa C onepauuen no nNpoTArMBaHWIO NepeBOro KOHLA, ee BbiNonHeHne MoeT BbiTb Gonee CnoXHbIM M3-3a
HanU4uKs yxe YrnoXeHHOro yyacTka wnaHrokabens v apyroi dopmMbl Npoduna NpoBUCcaHUA WnaHrokabens.

Mpouenypbl NPOTSArMBAHUSA BTOPOro KOHLLA AOMKHbLI BKMOYATE TOYHOE PEryNMPOBaHME HATSKEHUS, BU3Y-
anbHbIA KOHTPOMb NPOBUCAHMWS, KOHTPOMb CMELLEHWS YITOXEHHOMO y4acTKa LWnaHrokabens 1 KOHTPOnb y4yacT-
Ka wnaHrokabens Ha Bxoge Tpybbl |- nnu J-tuna.

15.4.11 OTxop cyAHa OT MOPCKOTro HehTerazonpomMbICIIOBOIO COOPYXEeHUS

Mocne 3aBeplerua paboT No NPOTArMBaHMIO MEPBOrO KOHLA LWnaHrokabens cygHo, BbINOMHAKLLEe
yKnaaky, OOIBKHO NpodoimkuTe paboTy No yknagke WnaHrokabensa u BbIATK U3 30HbI Be30MacHOCTM MOPCKO-
ro HedTerazonpoMbICIIOBOrO COOpyXeHuUs. Ecnu yknagky wnaHrokabens ocyllecTBNAWT ¢ 3arnybneHnem B
MOpCKOe JHO, HeobxoaWMO HavyaTh (POPMUPOBaHWE TPaHLUEW A0 BO30OHOBMEHWS YKNaaKW, €CNu 3T0 He Bbino
cOenaHo 40 Havana npoTArMBaHvsa. B aTo Bpems Ha MOPCKOM HedTerazonpoMbICIIOBOM COOPYXEHUN OOIMKHO
OblTb BLIMNOMHEHO MOAKMIOYEHWE K WNaHroKkabento KOHTPONbHO-UCNbITATENbHOW annapaTypbl, €CN1 KOHTPOSb
COCTOSIHUS WnaHrokabens BeayT ¢ 3Toro coopykeHusi. He gonyckaetcs BO30OHOBNATL yKNagKy wnaHrokabe-
ns, ecnu OTCYTCTBYET MOATBEPXOEHWEe YCMELUHOro 3aBepLUeHWsA UCMLITaHUS LinaHrokabens nocne npoTsarn-
BaHWS NepBOro KOHLA, He NoAcoefMHEHa KOHTPONbHO-MCNBITaTeNLHAA annapaTtypa, a Takke He obecnedeHo
BHYTPEHHEE [ABMeHWEe B NMHUAX LUNaHrokabens, ecnu B npoLeanypax Ha yKnaaky He yKa3aHo MHOoe.

[Mocne 3aBepleHna onepayWii No NPOTArMBaHWIO NEPBOTO KOHLLA CyHO OOIMKHO OTOWTKW AN NpOTArMBa-
HUSA BTOPOTO KOHLA.

15.5 Yknagka nogBOOHOINo OKOHEYHOro yCTPOWCTBA LinaHrokabens Ha NepBoM KOHLe

Ecnu HayanbHOW cTaguen yknaakuy WwnaHrokabensa sBnaeTcs yCTaHOBKA Ha HO OKOHEYHOro YCTPONCTBa
lwnaHrokabens, gaHHYK onepaluio BhIMOMNHAKT BMECTO OnepaLyy No NpoTArMBaHUK LinaHrokabens JYepes
Tpy6bl |- unu J-Tuna, onncaHue Kotopon npueedeHo B 15.4.7—15.4.11.

[o Hayana ycTaHOBKM OKOHEYHOro YyCTPOWCTBA JOMKHbI ObiTh 3aBeplueHbl Bce paboThl N0 NOAroTOBKE
mopckoro gHa. OKoHe4yHoe YCTPOMCTBO LOIPKHO ObiTh BbIHECEHO 33 GOPT W OMYLLEHO Ha CneuuanbHO Bbl-
JeneHHoe MecTo Ha MopckoM AHe. OKOHeYyHoe YCTPOWCTBO LOMKHO ObITh OCHalleHo obopyaoBaHMeM Arns
CINEeXeHUs 3a ero MecTOMONOXEHUEM, HanpumMep TPaHCMNOHAEPOM U XUMUYecKUM cdoHapeM. MNepen cnyckom
3a bopT HeobxoanMo obecneunTs TpebyeMoe AaBreHne B NMHUAX LWNaHrokabens.

B zaBucumocTtn ot cxembl Cl[] MecTo, Ha KOTOpOe ONycKaloT OKOHEYHOE YCTPOWCTBO, MOXET ObiThb
OKOHYaTenbHbIM MECTOM €ro PacrnofmKeHUs v MoxkeT notpeboBaTbCs nocnenyLlee NogTaArMBaHUe OKo-
HEYHOro YCTPOMCTBa K MaHudonbay. Mpu onyckaHMM OKOHEYHOro YCTPOWCTBA HEOOBXOOMMO OCYLLECTBNATH
TWaTeNbHbIM KOHTPONb ¥ HABNAEHWE 32 NOMOXEHWEM W HATAXKEHWEM LunaHrokabens, 4tobkl HE JONYCTUTL
BO3HUKHOBEHMSA NPOBUCaHKS No ero anuHe. Koraa okoHeYHoe ycTpoWcTBO ByaeT 3ahUKCMpOBaHO HA MOPCKOM
OHe, wnaHrokabens gomkeH BbITb pacnonoxeH TakumM obpasom, YTobbl ero HanpaeneHue COOTBETCTBOBAIO
Tpacce Ana ganbHerwen yknagku.

HeobxoanMo BbINOMHUTL OLEHKY BIUAHWS KOHCTPYKLMW OKOHEYHOro YCTPOMCTBA HAa BO3HUKHOBEHMWE
3HAYUTENbHbLIX MMOPOAMHAMWYECKMX BO3AEMACTBUIA, 0BYCNOBNEHHbBIX TEYEHUSMM, BEPTUKANbHOM Kadkow cyaHa
M BUXPEBLIM CNeaoM OT MOAPYNUBAKLWUX YCTPOUCTB. OTU BO3AEWCTBMS MOTYT BbI3biBaTk NMepekpyYuBaHue
WwnaHrokabensa us-3a BpalleHUss OKOHEYHOTo YCTPOWCTRA.

15.6 Tpacca yknagku wnaHrokabens

Tpacca yknagku wnadrokabensa gomkHa ObiTe HaHeceHa Ha kapTy. Ha kapTe AomkHbl ObITh MoKasaHbl
NMPOMEKYTOYHbIE KOHTPOMbHbLIE TOYKM, KOOPAUHATLI M3MEHEHWI HanpaBneHns Tpacckl M KOPWUAOP, B KOTOPOM
OOMKeH BblTb MPOMOXeH lWnaHrokabenb. Ha kapTe Takxe OOMKHO GbiTb NogpoBHO MOKasaHo pacnonoxe-
HWE 3aLUUTHBIX KOHCTPYKLUIA (HanpuMep, TpyBHbIe 3alMTHBIE 3MEeMEHTbI UK 3alUMTHLIE MaTbl), pasMeLleHne
Apyrux LwnaHrokabenel u pansepos, Tpy6oNpoBoAOB U NepeceveHnin TpyGonpoBoaos, a Takke MecTo Ans
YCTAHOBKM OKOHEYHbIX YCTPOWCTB LWnaHrokabens ¢ HaHeceHWem pasmepos.

15.7 TpeboBaHUs K NpoBeAEeHUIO YKNAAKK WrnaHrokabens

PaboTbl no YKnagke wnaHrokabena HEOGXO,EIMMO BECTU TAKNM OGDESOM, YTOB LI UCKIMIOUUTD:

a) BO3HWKHOBEHWE Ype3MepHOro npoBrUcaHnA wrnaHrokabens B pa|7|0He TOYKW KaCaHWA OHa BCneacrteue
cnaboro HaTsHXKeHUsa unu 6oNbLLION BENNMYMHBI yrna BbiXona wnaHrokabensa c CyaoHa anda UCKnw4veHusA 06[3830-
BaHWA NeTerb;

b) HapyweHue Tp96OBaHMI.7I K BEJTMHMHE MUHMMarnbHOIo pagunyca narnba B ToUKE KacaHus AHa;
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C) BO3HUKHOBEHWE CUIBHOIO nepekpyymnBaHmnA LFJJ'IaHFOKaGE.‘l'Iﬂ, 4TOGbl CHM3WUTL BEPOATHOCTb 06{383083-
HWUA neTenb 1 p,er.bopmaumw C Bbirnbom apMMpleLLl,eFl NpOBOJIOKK; ecrnn He OroBopeHo uHoe, cregyet npuMe-
HATb BEPTNHXXHOE 3BEHO OINA YMEeHbLIEHUA NnepekpydnBaHuA WwnaHrokabens so BpemMsA YKNnaagku;

d) npunaoxeHne 4YpesMepHoOro yCUrna HaTaXXeHuUdA, KOTOpoe MOXeT Bbl3BaThk NpeBbilUleHne JOoNYCTUMbIX
HaI'IpFI}KEHMﬂ B LWNaHrokabene;

E) HEDEFMG wnaHrokabens B paHOHe TOYKK BbiXO4a 3a GODT, roe Harpy3km B I'IpOBI/ICEiI-OLLI,Eﬁ HacTu UMerT
MaKCUManbHYK BENMUYUHY, N B TOYKE KaCaHWUA OHa B TedeHne ONUTernbHOro nepruoga BpemMeHu, YTODObI UCKIHO-
HUTb BEPOATHOCTb YCTanOCTHbIX paSpyLIJEHVIﬁ B KOHCTPYKLUUWN lwnaHrokabens.

15.8 TpeGoBaHMsA K NO3MLIMOHUPOBaHWUIO cyAHa AN o6ecnevyeHUss HeOGXOAMMOM TOUKU KacaHUs
wnaHrokatens

B npouecce KOHTpONA cOOTBETCTBMA DakTUYECKON Tpacchl yknaaku wnaHrokabensa NnpoekTHoW Tpacce
Heobxo4MMO NPOBOAMTbL HEMNpPepbIBHbIA BU3yarbHbIA KOHTPOSb TOYKM KacaHusa LuraHrokabenem gaHa ¢ nomo-
weto THIA. KoHTponbk Tpacchl 4onyckaeTcs OCYLLEeCTBNATL NOCPeACcTBOM HaHeCeHUs Ha KapTy KoopawuHat
THMA, nepegaBaemblXx Ha CyoHO pa3MelleHHbIM Ha annapare akycTU4eckuMm TpaHcnoHgepom. [ns nog-
TBEPXAEeHWs TOro, YTO LWNaHrokabenb ocTaeTca B Npedenax 3aJaHHoro Kopuaopa, MoXHO MPpUMEHSATL ycTa-
HOBMeHHbIA Ha THIA rugponokaTop ¢ BLICOKOW paspellarollei cnocobHOCTLIO, OnpeaensawmMiA NonoxeHue
THIA oTHocuTensHO Apyrux ob6bekToB. [Mpy BO3HUKHOBeHUW oTKa3a THIA, npMBoasALLEro K HEBO3MOXHOCTH
BbINOMHEHWA OYHKUMU HabriogeHWs M KOHTPOIsA, yknaaka AomkHa 6biTb OCTaHOBMEeHa M NPUMHATLI Mepbl ANA
npegynpexaeHns noBpexaeHns wnaHrokabens.

OcobeHHO BaXHO OCYLLECTBMAATL KOHTPOMb ANWHLI YKNadbiBAaeMOoro LunaHrokabens npu cMeHe kKypca
cygHa. Ecnu Tpacca pacnonaraeTtcs He no NpsMOon NMHUK, ABMXKEHWEe cyaHa OT OAHOW TOYKM M3MEHEHUS Kyp-
ca K Opyroi ocylecTBMAsAT NyTeM BBOAA KOOPAWHAT AnNs Kax4oro MecTopacrnonoXeHus ¢ UCnofnb3oBaHUem
pacyeTa AnNuHbLI YKaabiBaeMoro LnaHrokabens aonsa onpefeneHnsi TOHeK kacaHus aHa. [Ina koHTpons To4Yek
W NOATBEPXKOEHUS, YTO YKNAAKY WnaHrokabena npogomkawT B 3a4aHHOM kopuaope, HeobxogvMMo Mcnonb3o-
BaTb THIA.

Ecnuv BeinonHAT DOKOBYH YKMaAKy, CMeLLeHNe Mexay CyAHOM ¥ TOYKOW KacaHua wnaHrokabenem gHa,
onpenenseMoe COrfacHo nokasaHuam TpaHcnoHgepa THIMA, gomkHO BbiTb MCNONB30BaHO ONA OLEHKW Brus-
HUS TEYEHUIN U NPUNKWBA C LieNblo KOPPEKTUPOBKU MapLupyTa.

Mpumevarnunn

1 ns obecneyeHns NO3NLIMOHUPOBAHUSA B KPUTUYECKUX TOYKaX MOTYT BbITb NPUMEHEHBI NOABOAHbLIE TMAPOAKYCTU-
yeckue Oyu, ycTaHaBNMBaeMble B MpoLEeCcce OCMOTpa Tpacchl nepen YKNagko.

2 Ecnu cygHo cnegyeT BOOMB TPACCh! YKNAAKKW, @ YKNagKy BbIMOMHAKT C NOMOLLLIO PacronoXeHHOro Ha kopme obo-
pPYOOBaHMWSA, MOXKHO OLEHUTL OTKINOHEHWE LWNaHrokabensa BCneacTBUE BO3OEWNCTBUS TEYEHWIA M MPUMNUBA HEMNOCPEACTBEHHO
C KopMbl cygHa. [Npr Heobx0gMMOCTM MOXKHO y4eCcTb BO3OeNCTBME TeYeHWUs NocpedcTBOM He3HAUYMTENbHOro CMeLleHWs
cydHa B Nbon To4Ke NoBopoTa.

3 Ha Bonbwux u ceepxbonblumnx rnybruHax Mopsa MOXeT noTpeboBaTbca NpoBeaeHe HENPEePLIBHOMO KOHTPOIA TO4-
KW KacaHus WwnaHrokabenem gHa ¢ Nomollkso ruaponokatopa bokosoro ob3opa unu THIA, ynpaBnsemMoro ¢ oTAensHoro
cyqHa.

15.9 KoHTponb ANUHBbI YKNagbLIBaeMoro winaHrokabens

HenpepbiBHLIA KOHTPOMbL COOTBETCTBUSA AJIMHBI YIIOXEHHOTO LWnaHrokabens npoiaeHHOMY paccTOAHUID
AomkeH 6bITb NPOBEAEH ANS TOro, YTo6bI:

- BbISIBUTb MpEeBbILIEHWE 3a0aHHOW ANWHbI WnaHrokabens B npouecce yKNaaku;

- obecneunTb yknagky wnaHrokabens UKCMPOBAHHOM ANWHBI N0 HAMEYEHHOW Tpacce, OAHOBPEMEHHO
obecne4nBas KOPPEKTHOE pasMelleHe NOABOAHBIX OKOHEUHBIX YCTPOMNCTR B 3a4aHHOM MecTe.

BeluvcneHne nogaBaemoit AnvHbI WinaHrokabensi HeoBxoAMMO NPOBOAUTL HEMPEPBIBHO.

Mo Mepe TOro, Kak Kaxpasl MeTka Ha LunaHrokabene npoxoguTt Yepes 3adaHHYK MOBEPOYHYH TOYKY Ha
cygHe, cnefyeT onpeaensTh KOOPAWHATLI PACNONOXeHWs CyOHa U PErMCTPUPOBaTL CNeayoLLy MHOPMALMIO:

a) Bpemsa u gary;

b) Homep ToukK, Ansa KoTOpoW BbINK onpedeneHbl KOOPAWHATLI;

C) KOOpaMHAaTkLl TOYKW cXoda LWnaHrokabens 3a GopT;

d) koopOuHaThl TOUKM KacaHWa OHa;

€) paccTosiHMe Mo Tpacce yKnaakW (KUNoMeTpoBas OTMETKA);

f) onuHy wnaHrokabensa Ha KOHTPONbHOW METKE;
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g) AaHHble, NonyyYaeMble OT annapaTtypbl U3MEPeHWUs ONUHbI WnaHrokabens;
h) n36bITOYHYHO ANKWHY C MOMEHTA NOCMEAHero NPOBeAeHNs PACYETOB;

i) cymMapHyt M3bbITOUHYIO OMNUHY;

j) paccTosiHYe 0O KOHEYHOW TOYKM YKNAaOKW;

k) AnvHy wnaHrokabens Ha cyoHe OT KOHTPOINbHOM METKU;

|) HaTskeHWe WwnaHrokabens B NPOBUCAIOLLEN YacTK B TOYKE Bbixoaa 3a bopT;
m) CPEAHI0K CKOPOCTb NodauyW WwnaHrokabens.

MpumeyaHunn

1 YacTb aton nHdopmaumm MoXeT BbiTe NpeaBapyMTENbBHO MNoMyYeHa pacyeTHbIM nyTeM, 4Tobel obecneynTs BO3-
MOXHOCTb BBICTPOrO KOHTPOMS KOPPEKTHOCTI YKNaaKu.

2 MNopgpobHas nHdopMauua, KacarLwanca KOHTPONS ANWHbI N0 3aBepLUeHU YKNaaku, npeactaeneHa B 15.12.

15.10 MOHUTOPUHI LEeNOCTHOCTU LUNaHrokabena B npouecce yKnagku

15.10.1 O6LwKMe nonoxeHuUA

KoHTponb LenocTHOCTK WnaHrokabensa gonyckaeTca NpPoBoOANTE C MOPCKOIo HedpTerasonpoMbICIIOBOro
COOpPYXKEHUS, ecnM Ha4yanoMm YKnagku ABMSeTcs MpoTarMBaHue wwnaHrokabens yepes TpyOy |- unu J-tuna.
Ecnu nepBon onepauven ABNSETCA YKNaaka NogBOLHOIO OKOHEYHOrO YCTPOMCTBA, HEMPEPLIBHLIA KOHTPOIb
LLeNOCTHOCTM HEOBXOOMMO BLINOMNHATE C CyQHA, OCYLLECTBMAKLLENO YKNAOKY.

15.10.2 dnekTpu4yeckue kabenu

B npouecce yknagku HeobX04MMO OCYLLEeCTBASATbL KOHTPOSb 3M1eKTPUYECKON HenpepksiBHOCTM Kabenei
C 3aJaHHOM NepuoguYHOCTbI0. [py BbIABNEHMM HapyLleHWs 3MeKTPUYEecKOW HenpepbiBHOCTM Heobxogumo
OCTaHOBUTL yKINagKy waHrokabens n NpoBeCT UCMbITaHUS CONPOTUBIIEHWS NPOBOAHMKA MOCTOSHHEIM TOKOM
Ha oTOenbHO B3AThIX Kabensax cornacHo TpeboBaHuAM, yCTaHOBMEHHbIM B 7.2.10.4.

MpuMmeyaHue — HekoTopble ANEMEHTLI B COCTABE OKOHEYHBIX YCTPOMCTE MOTYT OrpaHUYMBaTE BO3MOXKHOCTE
NPOoBedeHWs 3TUX UCMBITaHWIA (HanpuMep, MHOYKTUBHbIE COSQUHUTENMN).

15.10.3 OnTn4yeckue Kkabenu

Bo Bpems onepauunn yknagku cnefyeT NpoOBOAUTL NEPUOLMYECKUIA KOHTPOMb KaXO0ro onTUYecKoro Bo-
NOKHa Npu MoOMOLLM ONTUYECKOro pedrnekToMeTpa MM Opyrux ontuyeckux npubopos. MNpu 3Ha4YUTENLHOM
M3MEHEHWM 3HAYEHWUI 3aTyXaHWW NNV HapyLleHWW LenocTHOCTM HeoOX0AMMO OCTaHOBWTL YKMAAKY LUMNaHroka-
©ens 1 BbINOMHUTL aHanNM3 NPUYKMH NOBPEXAEHWA ONTUYECKOro BOMOKHA.

15.10.4 MonumepHbIe U MeTannMU4yeckne TpyobI

B kaxayto nonuMepHy 1 metannuyeckyro Tpyby HeobxooMmo 3akadaTb XKWUAKOCTb ANS yKNnagku ¢ ga.-
nexnuvem, paeHbim 7,0 MlMa, ecnn nHoe He onpegeneHo B TY W3roTOBMTENSA, U 3TO AaBNEHWEe OOHKHO OCTa-
BaTbCA HEW3MEHHbIM B TEYEHWE BCEro BPEMEHW NpoBeAeHUs yknaaku wnaHrokabens. [JaBnenue B Kaxaown
nonuMmepHoi/mMeTannuyeckoll Tpybe crniegyeT HenpepeiBHO peructpupoBath. [Mpu 3Ha4uTensHOM NageHun
AaBneHuss UNu ecnu AMHaMyKa M3MeHeHWs faBneHus B o4HOM 13 TpyD CyLecTBEHHO OTNUYaeTcs oT AMHaMu-
KW OaBrneHusa B ocTaNbHbIX Tpybax, He0bBXOAMMO OCTaHOBUTL YKNagKy LWnaHrokabens v BbINOMHWTL aHanu3s
NPUYNH NageHusa gaBneHus.

15.10.5 BusyanbHbIA KOHTPONb

Bo Bpems yknagku criegyeT npoBOAMTL OCMOTP LWnaHrokabensa Ha Hanvyue Npu3HakoB MepekpyYnsa-
HWS, NnepernboB, NOBPEXAEHNS NOBEPXHOCTU, NOKaNbHOMO yBeNu4eHns gvameTtpa, gedopmauun ¢ BelrMbom
apMupyroLLLen NPoOBOMOKK U ApYrux AedekTos, onpefeneHHbIX B npoueaype no yknagke. BuayanbHOMY KOH-
Tponto nognexut 100 % AnuHbl WnaHrokabens.

Ecnn koHcTpykuusa wnaHrokabens npegnonaraet ceBobogHoe 3anonHeHWe BOOOW BO BpPEeMSs yKNafKu,
TO B MpoLEecce BU3yarbHOIO KOHTPONA cnegyet yAOCTOBEpUTbLCS, YTO CBOBOAHOE 3anofiHeHWe BOOON MMEET
MECTO.

n puMmedaHune — HepoctaToyHoe 3anonHeHne BoAoK MOXET ObiTh HE BbISIBNEHO OO0 TeX nop, Noka He 6y,EI,ET
OOCTUIrHyTa goctarodHan FﬂyﬁVlHa BOAObI.

15.10.6 MpomexyTo4yHOe pacnpegenurernbHoe YCTPOUCTBO

Mpw Mcnonb3oBaHUM NPOMEXYTOYHOMO pacnpefenuMTeNbLHOro YCTPOMCTBa AOMKHbLI ObITh NPpOBEdEHb! UC-
NbITAHWA Ha MakCUManbHOe pac4yeTHoe OaBMneHWe Ans NpoBepKy LLeNoCTHOCTY pacnpeienuTensHoro yCTpoii-
CTBa 40 ero yCTaHOBKW HA MOPCKOM AHe. Takke mMoxeT notpeboBaTbcs NpoBeAeHWe UCMBITaHWIA 3neKTpuye-
CKMX U BONMOKOHHO-OMTUYECKMX 3NEeMEHTOB, €CINM OHM BXOAAT B COCTaB LWinaHrokabens.
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Ecnu gBa wunu Gonee wnaHrokaGenein noAcoeouHEHO K MPOMEXYTOYHOMY pacrnpeaenuTensHoMy
YCTPOMCTBY, TO HEOGXOAMMO OCYLLECTBUTL COPOC AaBNeHWa B YNOXEHHOM LunaHrokabene ¢ NoBTOPHOW No-
Jaden AaeneHuWsa nocne NnoAcoeAUHEHUs OpYrUx WnaHrokabene.

B psge cnyYyaeB MOXET OKa3aTbCsl HEBO3MOXHLIM MOBTOPHO YBENUYUTL AABMEHUE WU 3TO OOMKHO BbiTh
COrmacoBaHO 3aKa34yMKoM C U3rOTOBUTENEM.

Mpumevyanune — [na pabotel B rMyBoKoBoAHbIX yCNOBUAX MOXKET ObiTb HEOBXO4VMMO MOBLICUTL AABNEHWUE C
Llenbi0 CHUMXEHWA YKMCMNa OCTaHOBOK CyOHa AN YBENMWYEHUs OABMEHMA B NMUHUAX LunaHrokabensa ma-3a obycrnoBrneHHoro
CHWXXEeHWeM TeMnepaTypbl NageHns aasneHns. 3HadeHre AaBneHnsa 4oMKHO BbiTb COrMacoBaHO NOAPSOYMKOM, BbIMOMNHSA-
HOLWMM YKNaaKy LWNaHrokabens, u 3akazyqnkom.

McnbliTaHWsA NPOMEXKYTOYHOTO pacnpeaennTenbHOro yCTPONCTBa Nepes YCTaHOBKON BKIIOYAIOT:
a) rugpaenuyYeckme NCMbITaHus:
1) npoBepka pacxoaa;
2) MCNbITaHWs Nog AaBMNeHVeM;
b) anekTpuyeckme UCNbITAHNA:
1) naMepeHne 3MeKTPUYECKOro CoNpPOTUBNEHMS MOCTOAHHBLIM TOKOM,
2) N3MepeHUA 3NEKTPUYECKOTO CONPOTUBIIEHNS M30NALMMK,
3) onpegeneHve HEOOHOPOLHOCTH MMMNEAAHCa;
C) UCMLITAHWS BONMOKOHHO-ONTUYECKUX NWHWUIA CBA3U: ONTUYecKkasa pednekToMeTpus.

15.11 3arnybneHue wnaHrokabensa

15.11.1 O6LWmne nonoxeHus

Mpoknagka TpaHwen unu sarnybneHve npy HeobXoAMMOCTU LOMKHbI BbINMOMHATLCHA 3@ OQWH MpOXogd,.
Ecnn Tpebyemas rmybuHa 3arnybneHua He OOCTUrHYTa, TO Heobxoaumas zaluTa gomkHa obecneynBaTsCs
OPYTUMU MPOEKTHBIMU PEeLLIEHUSIMNA.

Cnyck Ha OHO MNK U3BMNEYEHUE Ha MOBEPXHOCTb TEXHWUYECKOro CpeacTBa ANA Npoknaikv TpaHlen He
OOMMKHO OCYLLEeCTBMAATLCA B paguyce 50 m oT moboro obvekta CrA.

15.11.2 KoHTponb B npouecce 3arny6neHus

HenpepbiBHBIN KOHTPONb 3a BbINOMHEHWEM onepauvu no 3arnybneHuto wnaHrokabens OOMmKeH ocy-
LLEeCTBMNATLCA C MOMOLLLK annapaTypbl Ha BopTy cyaHa, ¢ nomowwbo THIA, HaBUraLMOHHBIX N TMOPOaKyCcTu-
YECKKUX CTaHLMA.

Mo MeHbLIEen Mepe cnedyeT NPOBOAUTL HEMPEPLIBHBIA KOHTPOMb CNeaylwmMx napaMeTpos:

a) TAroBoe ycunue (yCTpoicTBa Ans NpoKnagky TpaHLwen);

b) Harpy3kun, nepegaBaemMble Ha LWNaHrokabens;

C) KoHGurypauusa wnaHrokabensa nepeg v Mpy NpoOXoXOeHUM Yepe3 YCTPOWCTBO ANSA MPOKIagKu
TpaHLew;

d) BennuwnHa 3arnybneHus;

€) NnonoxeHne ycTPOMCTBA ANA NMPOKNaakyM TpaHLen 1 NonoXeHue cyaHa;

f) NpocTpaHCTBO Nepeq YyCTPOMCTBOM AN MPOKMagku TpaHLWeW Ha npegmeTt Hanudus nobbix npensr-
CTBUA.

Mpwn NOSABNEHWMM NPU3HAKOB BO3MOXKHOMO NMOBpeXaeHns wnaHrokabena paboTsl No 3arnyoneHuio WnaH-
rokabens Heob6XoQMMO OCTaHOBWUTE U BbIMOMHUTEL BUOAEOCHEMKY 30HbI BO3MOXHOTO MOBPEXOEHUS C NpuBneye-
HWeM Bogornasos Unu ¢ nomowbio THIMA.

15.11.3 BnuaHuMe Ha wnaHrokabens

Pagwyc uarmba wnaHrokabensa B npouecce 3arnybneHnsa He JOMKeH OblTb MEHbLUIE, YEM yKa3aHo B TY
M3roTOBUTENS.

15.12 Nogxon kK MecTy yKnagKvu BTOPOro KoHUa wnaHrokabens

Mo mepe npuBnuXeHUs K MecTy yKnaJku BTOPOro kKoHUa wnaHrokabenst HeoGxoQumMo NpoBeCTU KOH-
TpONnb COOTBETCTBUS X0A4a YKMaAK/ MPOEKTHLIM pelleHMsaM NocpeAcTBOM cpaBHEeHMSA OCTaBLIErocs paccTos-
HWUS W TeKylehd AnuHbl WnaHrokabens. B npouecce MOHTaXa OKOHEYHOro yCTPOWCTBa Ha HEM [OMKeH ObiTb
YCTaHOBMNEH TpaHCNoHAep ANs onpefeneHns TOMHOW MOo3MUMM YCTAHOBKWM OKOHEYHOrO YCTPOWCTBA Ha MOp-
CKOM JHe.

[o Havana paboT gomkeH ObiTb pa3paboTaH U cormacoBaH nnaH 4erncTBUIA NpU OTKNOHEHMNU OT NPOekKT-
HOI Tpacchl (Kak YacTb Npoueaypbl YKnaaku WwnaHrokabens).
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BbinonHss HenpepbIBHOE CpaBHEHUE ANWHbLI YNOXKEHHOrO WnaHrokabens ¢ nonoXxeHwem cygHa Ha Tpac-
ce yknagku, Heobxoaumo Ha paccTosiHun 1—2 KM 0T MecTa pas3melleHUss OKOHEYHOro YCTPOWCTBA MPOBECTU
OLIEHKY OCTaBLUENCA Ha CyOHe ONWHbI LWnaHrokabens B cpaBHEHUM C OCTaBLUMMCS PacCTOAHUMEM BAOMNb Ha-
MeuYeHHOoM Tpacchl. [1pn HeoBXxooMMOCTW AoMmkKeH DbiTb NPOU3BeAeH NepecMoTp Tpacchl ANS YKNaaKu ocTas-
Wweica YacTu wnaHrokabens. OuUeHKa OCTaBLUENCS HA CYAHE ANMWHBI lWNaHrokabensa JomkHa ObiTb NpoBeaeHa
MOBTOPHO Ha paccTosiiun B 100—200 m ¢ ymeHblieHwem fo 25 M. Mpw Takom nogxope nwbas octawLyascs
AnvHa wnaHrokabenss moxeT ObiTh pasmelleHa Ha MOpPCKOM AHe, bnarogaps Yemy WcKnodaeTcs Heobxo-
AWMOCTb peLleHus 3aaadvn pasMeLleHnsi M30bITOYHOW ANWHbI WhaHrokabens B 30He YCTAHOBKWM OKOHEYHOTrO
ycTpoicTea. Ecnu npy npoknagke wnaHrokabens BLINOMHSAT ero 3arnybneHne, pekoMeHayeTca MakcuManb-
HO YMEHbLLUNTL ATNMHY KOHEYHOro HeaarnybneHHoro ydacTka. [Insa HesarnybneHHoro y4acTka ycTaHaBnuBeawT
OOMNOMHUTENLHYH 3aLUUTY.

Mpy OTCYTCTBMW BO3MOMKHOCTW pas3mMeLlleHns Ha MOPCKOM AHe W30bITOMHOW AnWHbI wnaHrokabens
YKMagKy wnaHrokabens ocyLWwecTBNSAT B HanpasneHny KOHEYHOM TOYKM MO KpaTyanwemy mapwpyTty. Ha me-
CTE OKOHYaHWA yKnagky u3bblTodHas AnuWHa wrnaHrokabenss moxeT OblTh yhaneHa, Ha obpesaHHbIW KoHel
WwnaHrokabensa ycTaHOBNEHO OKOHEYHOe YCTPOWCTBO W NpoBefeHbl UCTLITAHUS.

15.13 Yknapgka BTOpOro KoHua wnaHrokabens ¢ OKOHeYHbIM YCTPOWCTBOM

lpaHuUbl U pacnonoXeHne MecTa Ons YKNaakM OKOHEeYHOro YCTPOMCTBA OO0MKHLI GbiTb OTMEYeHbl Ha
TonorpanyecKkor kapTe U Ha MOPCKOM AHe MOCPefdCcTBOM YCTaHOBKWU TpaHcrnoHaepa. [na rpyHTOB C HU3KOM
HecyLlel cnocoGHOCTLIO Nepea YKNaaKkon OKOHeYHOro YCTPOMCTBa Ha MOPCKOe AHO A0MKHA BbITh YCTaHOBMe-
Ha onopHas NnuTa.

OxkoH4aTenbHas yknagka WnaHrokabens gomkHa 6biTe BbINONHEHa TakuM o6pa3oM, YToBbl WaHroka-
6enb ¢ NPUNYCKOM MO AMUHE Nexan Ha MOPCKOM AHe 31MraaroobpasHo Unv Nonykpyrom, B peaynsraTte Yero npu
NPOTArMBaHMKM He BO3HMKAET HapyLUeHWsa ero MMHUMarnbHoro paguyca uarnba.

M puMmedvyaHune — MOFyT BbiTh NpoOBEOEHbl UCNbITAHWA wnaHrokabens 00 yKnagknm OKOHEeYHOro yCTpOI‘/’ICTBa.
Ecnn npeablgyuie UcnbitTaHnAa 1M MeponpuaTia no OCYLWECTBNEHMHO HENMPEPBIBHONO KOHTPOMA Bbinn yYCNewHbIMH, TO
BCMNEACTBME HE3HAYUTENLHON BEMMYMHLI PUCKa UCNbITaHWA nepen yKﬂa,D,KOIZ OKOHEYHOro yCTpOI:‘ICTBa AonycKaeTcqa He
npoBOOUTL.

,D,J'IFI CnyCKa OKOHEeYHOro yCTpOI:'ICTBa 3a 60pT LOMKHbI BbITh BbINONMHEHbI NOATOTOBUTENBHbLIE paGOTbI. Ha
KOHLIe TpOoCa nebegkn mnm KPHOKe KpaHa W/Nn oKOHEYHOM yCTpOHCTBE OOMXHbl BbITb 3aKkpenneHbl XnMmun4e-
CKWNIA CbOHapb W TpaHcnoHAgep ana obecnevyeHns KOHTPONA pasMmeweHnda OKOHEYHOTO yCTpOﬁCTBa B NPOEKTHOE
NOoNnoxeHne.

OkoHe4yHoe yCTDOF‘ICTBO cnenyet onyckaTtb B BOAY C obecnevyeHnem Tpe6yerv|0ro NONOXXeHWA LWnaHro-
kabens Ha MOPCKOM OHeE, MNpuU HEOGXO,EI,MMOCTM OOCTUXEHWE MNMPOEKTHONO NMNONOXEeHWA MOXHO OCYLWEeCTBNATb
nocpencTteoM MaHeBpMpOBaHUA CyaHa. Mo mepe ﬂpM6J'IM)KeHMH OKOHEYHOoro yCTpOIﬁCTBa K MOPCKOMY [OHY HE-
obxogumo KOHTPONMMPOBAThk BO3MOXHOCTbL pacnonoXeHuAa n opneHTaunim OKOHEeYHOro yCTpOFICTBa bes Hapy-
LWEeHNs LenocTHOCTM wWnaHrokabens. Fipw HeobXoanuMoCTK KOPPEKTUPOBKW MOJTOXEHWNA OKOHEe4YHOe yCTpOI?I-
CTBO OOITXHO ObITb NOLHATO C MOPCKOIo AHa ANS NOBTOPHOWM YKINaaku.

15.14 MoaxknioyeHne OKOHEYHOTO YCTPOUCTBA

Mpw MCNONbL30BaHUKM MHOTOKAHANBHLIX COEANHUTENBHBIX YCTPOWMCTE YCTAaHOBKA OKOHEYHOrO YCTpoicTBa
B UTOrOBOE MOnoXeHue TpebyeT BbiNoNHeHUsa OYHKUMOHaNbHLIX coeauHeHuid. B kayecTBe ansTepHaTUBHOMO
BapuaHTa OYHKUMOHAmNbHbLIE COeAMHEHUS NMOCcrne pa3MeLLeHUsl OKOHEYHOro YCTPOMUCTBA MOTYT BbITh BLIMOMHE-
Hbl C MOMOLLbK COOUHUTENbHBIX TMOKUX NepemMblyek.

Mpw nogknoYeHnn WnaHrokabens kK NnogsogHoMY 060pyA0BaHMIO C NOMOLLbK MHOTOKaHaNbHOro coeau-
HEHUSI KPUTMYECKN BaXKHbIM ABNsAeTcs obecneyeHne TpebyeMon yrnoBoi opueHTaLny OKOHEYHOro YCTPOACTBa
OTHOCUTENbHO NOLABOAHOM KOHCTPYKLIMK.

Heobxoauma paspaboTka npoueaypbl NOAKNIOYEHWS OKOHEYHOTO YCTPOWMCTBA C YYETOM KOHKPETHBIX Mpo-
eKTHbIX peleHuid. Mpu paspaboTke npouenypbl HEOBXOAMMO YYUTLIBATL!

a) MeTo[ MexaHW4YecKoro KpenneHusi OKOHeYHOro YCTPONCTBa;

b) HeobOXoAMMOCTE NogKNYeHUsT cucTeMbl IX3.

Mocne pasMelLeHns OKOHEYHOro YCTPOWCTBa B 3a4aHHOM NOMOXKEHWW JoMKHa BbiThb BhINOMHEHA YCTa-
HOBKa 1 huKcalma HeoBxoauMbIX MeXxaHUYeckux KpenneHui. MNMpu Mcnonb3oBaHMM MHOTOKaHaNbHOMO Coeaun-
HEeHUs 3Tan yKnaaky 3aBepLuaoT nocre noaknYeHns MHOroKaHansHoro coeanHeHus K nogsogHomMy obopy-
AoBaHWio. [iNs BapuaHTa ¢ NpuMeHeHueM rmbKux nepembiYek BbIMOMHAKT UX MOHTaX, Npu 3ToM Heobxoammo
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y4nTbiBaTh TpeBOBaHUA K MOHTaXy BpEMEHHbIX MEPEMbIYEK OIS BLIMOMHEHWUSA NPOMbIBKWA MU UCTLITAHUA CO-
eaNHEHWNNA.

15.15 MNepece4yeHue wWnaHrokabenem NogBoAHLIX TPYGONpPOBOOOB

HonmxHo 6bITb paspaboTaHo NpoeKTHoe pelleHue, obecneydrBalollee pasgeneHne KOHCTPYKUMIA LWnaH-
rokabens 1 nogeogHoro TpyGonpoBoaa B TOYKe NepeceyeHus.

Mo mepe NpubnmkeHUs ocyLLeCTBNALErO YKaaKy WaHrokabens cygHa k MecTy nepeceveHnst ¢ nod-
BOOHLIM TpybonpoBodoM criedyeT NpPoBOAUTbL NEPUOAMYECKUIA KOHTPOMb COOTBETCTBUS MECTOMNONOXEHWS
hakTMYeCcKon TOUKM NepeceyeHrs NPOEKTHOMY nonoxeHuto. MNepen yknagkol wnadrokabensa B Touke nepe-
cevyeHusa oMmKeH BbiTb BLIMONHEH BU3YyarnbHbIA ocMOTP Tpy6onpoBoga U MOPCKOro AHa ¢ nomoibo THIMA (1
C NpUMeHeHMeM rugponokatopa). B npouecce yknagku WwnaHrokabensa Hag TpyGonpoBoAoM criefyeT Bbinosn-
HSTb HENPepPbLIBHbLIA KOHTPONb TOYKA KacaHusa. Y MecTa nepecedeHunst ¢ NoABoAHbLIM TpyBonpoBoaoM O0MmKeH
ObiTb YCTAHOBNEH TPaAHCMNOHAEP AN TOYHOTO ONpeaeneHus MecToNoNOXeHUst NepecedeHus.

Mpw Nnpoknagke wnaHrokatena c sarnyGneHvem npy nNogxode K Todke nepecedyeHus ¢ TpybonpoBogom
YCTPOMCTEBO ANA NPOKNagKku TpaHLen OMKHO GbiTh M3BNeYeHO Ha nany6y cyaHa. Mpu ABMXEHWUW cyaHa, ocy-
LeCTBNAKLWEro ykNaaky wnaHrokabens, Hag Tpy6onpoBoAoM YCTPOMCTBO AN NPOKNaakM TpaHLen OOMKHO
6bITh HAOEXKHO 3aKpenneHo Ha nanybe cyaHa.

Pa6oThl Mo Npoknagke Tpadwewn K 3arnybnexHuio wnadrokabena 4omkHbl ObITb BO306GHOBMEHL! nocne
BbINOMHEHUS NepeceYyeHns LWaHrokabenem nogeogHoro Tpybonposoaa.

[ns vcknoYeHns NoBpexaeHns pacnonoXeHHoro Hag Tpy6onpoBoAoM ydacTka LWnaHrokabens B gaH-
HOM MecTe crnegyeT obecneuynTb AONONHUTENBHYIO 3aWUTY WnaHrokabens.

15.16 MoHTax cpeacTB obecnevyeHus nnaBy4ecTy WnaHrokabens

Mpu paspaGoTke NoApPAOYMKOM, OCYLECTBSIWNM YKNaaky LWnaHrokabens, npouedypbl Mo MOHTaXy
cpencTB obecrneveHuss NNaey4ecTi HeoOXOAVMO YYHUTLIBATL:

- TpeGoeaHuAa k obecnedyeHuio cBoGoaHOrO NpocTpaHcTBa Ha nanybe cyaHa OnA YCTAHOBKM CPEACTB
ofbecnedeHns NnaBy4ecTy Nepeq cnyckoM wwnaHrokabens sa GoprT;

- Heo6X0OMMOCTb HanWuUs MApKUPOBKW Ha LinaHrokabene B MecTax MOHTaxa cpefcTs obecneyeHus
nnaey4yecTu;

- HeoBX0OMMOCTEL MPOBEAEeHWS BM3yarbHOTO KOHTPONsA dopMupyeMolt wnadrokabenem npocTpaH-
CTBEHHOI KOHMIypauum B npoLecce yknagkv (HanpuMmep, ¢ pacnpeaeneHHon nnaey4yectblo cBoGoaHo npo-
BMCAaKOLLEro y4acTka) U OTCYTCTBUS CMELLEeHUs] YCTAHOBMEHHbIX 3NTIEMEHTOB BO BpeMs YKMaaku;

- HeoBX0OMMOCTb KOHTPOMNS KOHMWUIypaunuu MTOroBOro NPOCTRAHCTBEHHOTO NOMOXeHUs WnaHrokabens
nocrne 3aBepLlUeHUs YKNaaku.

15.17 OebnokupoBKa NpeaoXpaHuTeNnbHON NepeMbIvKU

,D,ESJ'IOKMDOBKy I'Ipe,D,OXpE:lHMTEJ'IbHOﬁ nepemMbiHkn, ecrin OHa npegycmoTpeHa KOHCprKLI,I/IEI;I LnaHroka-
6EJ'IFI, cneayet BbINONMHATL MO 3aBepLlUeHnn:

8) 38Fﬂy6ﬂeHMF| WwnaHrokabens ¢ NOMOLLBH yCTpOI;!CTBa Ana NpoKnagky TpaHweun (FIDM ﬂpMMEHeHMM);

b) NPOTArMBaHMsA BTOPOro KoHuUa wnaHrokabena u Cb]/IKCELI,VIM OKOHEYHOoro yCTpOI;ICTBa;

C) KpenneHunsa npe,qoxpaHMTeanOﬁ nepemMbiHKM K KOHCTPYKUWMKW NOABOOHOIO OSOPYQOBEHMH.

,D,GSJ'IOKVIDOBK& I'IDEJJ,OXDBHHTEJ'II::HOI:’E nepemMbliHKn O0ImKHa ObITb BbINONMHEHA A0 npoeegeHna ncnblTaHMA
nocne 3apeplieHnsa yKnagky, KOTOPbIM MOXET ABNATLCA UCNbITAHWE NOCIHe NPOTATMBaHUA UITKM OKOHYaTernb-
HOEe beHKLIMOHaJ'IbHOE UCneITaHWE CMCTEMEBI WnaHrokabens.

15.18 O6cnenoBaHune nocne yknagku

Mpwu yknagke wnaHrokabens ¢ 3arnybnexHvem npoeefeHve obcrneaoBaHus nocre yknagku u obeneno-
BaHWsl nocne 3arnybneHus gomkHo ObiTe 06beguHEHO.

Kak npaBuno, obcrnieqoBaHue nocne yknagaky BbiMONHAET NOAPSAHMK, OCYLLECTBALWMA YKNaAKy LWnaH-
rokabensi, ¢ Lenblo KOHTPOSs MOMOXKEHUS M NOATBEMKAEHWA OTCYTCTBUS BHELLIHWMX NOBPEXKOEHUH YIOKEHHOTO
inaHrokabens.

ObcnenoBaHue cregyeT BLIMONHATL NUMBO Kak OTAEMNbHYK Oonepauuio BU3yarnbHOMO KOHTPOMsS ¢ NOMO-
wbto THIMA npu nposedeHun paboT no yknaake ¢ nocnefyowum 3arnybneHnem, nubo ¢ opraHusaumnein Bu3y-
anbHOro KOHTPOMS C MCMNONb30BaHWEM YCTaHOBMEHHOW Ha YCTPOMUCTBE ANs NPOKNaAKW TpaHWweW KaMepbl npu
OOHOBPEMEHHOM BbINONHEHWM ONepauuia yKnagku u 3arnyoneHums.
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Ha Bngeosanncu gOMmKHbI OTOGpa}KaTbCH KOOpOWHaThl NONOXeHUA 1 HanpaBneHne KaMephbl.

15.19 O6cnepoBaHue nocrne 3arny6neHus
Mocne 3aBepLueHus 3arnybneHus 4omkHO ObiTb BbINONHEHo oBcnefoBaHWe BCEr TPAcchl LnaHrokabens.

MpumeyaHune — Kak npaewno, obcrefoBaHWe BLIMOMHAET MNOAPAOYMK, OCYLUECTBNAKLWIMIA YKNagKy
LnaHrokabens.

B npouecce obcrnenoBanus JoMKHO BbITe NOATBEPXKAEHO, YTO onepauuMsa 3arnybneHus Gbina BuINonHe-
Ha cornacHoO yCTaHOBMEHHbLIM TpeboBaHUSAM.

ObcnepoBaHue JOMKHO ObITh BbINOMHeHo ¢ nomollbo THIA v BkNoYaTth:

- BMAEOCHEMKY MO BCEW ONMHE Tpacckl LWnaHrokabens;

- BbISIBNEHWE W WOEHTUIUKALMIO MONOKEHWUs Bcex HesarnybneHHblX unu cBobogHbix (6e30onopHbIX)
Yy4YacTKOB LunaHrokabens.

[Mpy BLIABMNEHWM OTKMOHEHUA OT MPOEKTHLIX PELUEeHUA No 3arnybneHunto WwnaHrokabens nogpsavuk, ocy-
LWeCTBMAALWMA €ro yknagky, OOIMKEH BbIMONHUTL HeobXoauMble paboTkl No MpyMBeAeHWko LinaHrokabens B
npoekTHoe nonoxeHune. MNocne 3aBepLieHns yKasaHHblX paboT gomkHo ObITe NpoBedeHo BU3yansHoe obcne-
AOBaHWEe Y4acTKOB, Ha KOTOPbIX BbINOMHANMUCE paboTbil.

Mocne 3aBepweHna obcnenosaHns gomKkeH OblTb NOArOTOBNEH OTHET, BKIOHAOLWMA criegylowmne mMa-
Tepuansi:

a) NMMCbMEHHBIV OTYET 0 pe3ynsTatax obcnenoBaHns;

b) nonHebIA KOMNNEKT BUAeo3anncen obcnegoBaHus;

C) KapTbl, HA KOTOPbIX MNOKAa3aHbI NoNoKeHuWe WnaHrokabens B 3arnybneHHOM COCTOSAHUK W rmyBuHa ero
3arnybnexus.

15.20 UcnbiTaHua nocne NpoTArMBaHWA OKOHEYHOro yCTpoOMUCTBa

WcneiTaHma gomkHel BblTe MpoBeAeHbl NOcMe MPOTArMBaHWA U 3akpenneHust B KOHEYHOM MONOXeHUK
NOABOAHOIO OKOHEYHOro YCTPOUCTBA.

[Mpy NPMMEHEeHUM MHOTOKaHarnbHOro COeAMHEeHWs B Mpouecce 3akpenreHus OKOHEYHOro yCTPOoWcTBa
B OKOHYAaTeNbHOM MOMOXEHUW BbIMOMHAKT PyHKUMOHAaNbHbBIE coeqMHeHns. B aTom cnydae wcneiTaHusi, Bbl-
NonHAeMble Nocfe MpPOTArMBaHUA, NPOBOAAT aHanorMyYHO MCMbITAHUMAM MOCHe MOABEeLUMBaHMA OKOHEYHOro
ycTpoicTBa.

B cocTtas ncnbiTaHUi BXoOAT:

a) anekTpu4yeckue ucneitaHua (cm. 14.5.2):

1) n3mMepeHue 3NeKTPUYecKoro CONPOTUBIIEHWS MOCTOSHHLIM TOKOM,
2) U3MEPEHWS 3NEKTPUYECKOTO CONPOTUBNEHUS N30NALNK;
b) ncnblTaHusa onTUYEecKkMX BOMOKOH (cM. 14.5.3) MeTogoM onTu4eckon pednekToMeTpum;
C) rugpaBnuyeckne UcnoiTaHua (cm. 14.5.4):
1) ucnelTaHua NnonvMepHbIX Tpy® Nog gaBneHvem M NpoOBepKa Ha NafjeHue OaBreHus;
2) ncnblTaHua metannuyeckux Tpyb nog gaBneHuem;
3) ruapasBnuyeckne UCMbITaHUS C 3a4aHHbIM PACXO4OM KWUAKOCTW, pe3yrbTaTbl KOTOPbIX AOMKHbI
BbITb CBEPEHbI C pe3ynbTatamMu BbIMONHEHHbIX PaHEE aHAMNOMMYHbIX UCMNbITAHU.

Onsa uvcnbitaHns wnadrokabens, coeguHAwLWero ABa noasogHbix anemeHTta Cl[ Ha mopckom gHe,
AOMKHO BbITh M3rOTOBNEHO BPEMEHHOE OKOHEYHOE YCTPOWCTBO, obecnednBaloLlee AOCTYN K aNeKTPUYECKUM
W rMapaBnMYecKuM NMUHWSAM LWinaHrokabens ons npoBeAeHUsa ucneiTaHui. PaboTy ¢ gaHHBIM yCTPOMCTBOM
cnegyeT BbIMOMHATE C NPUBNEYeHWeM BOAOMNA30B UMK ¢ noMoLwbio THIA.

15.21 UcnbiTaHKA nocne nodBeLlIMBaHUA OKOHEYHOro ycTpoicTBa

[aHHble MCNbITaHUA MOXHO MPOBOAWTL MOCME MOAKMMEHWst OQHOro KoHua wnaHrokabens k nogeo-
aHomy obopydoeaHuio. MNpu NpoBedeHWUr UCMbITaHWA HeCbXoOMMO WCKMHYUTE BO3MOXKHOCTE NMOBPEXAEHUS
cyUCTEeMbl yNpaBneHns nogBogHeiM obopygoBaHueMm.

WecneiTanua BkmovatoT:

a) afieKkTpuyeckne ucneltadma (cm. 14.5.2):

1) 3MepeHue aNeKTPUYeCcKoro CONPOTUBMNEHWSA NMOCTOSHHLIM TOKOM,
2) U3MEPEHNs INEKTPUYECKOTo CONPOTUBINEHUS M30MALNK;
b) ucnbiTaHMa onTu4ecknx BONOKoH (cM. 14.5.3) MeTogOM onTUYeCcKoW pednekTOMEeTpUH;
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C) rMapaBnvyeckme WUCNbITaHWsA, NPW KOTOPbLIX OaBrneHve ONs rMopaBnUHecKUX WCMNbITaHWA [OIDKHO
COCTaBMnsATb BeNnWYuHy, pasHyo 1,005, ONA NUHUA Nepefadn CUrHarnoB yNpasneHus, M BErMuYuHY, PaBHYyHo
1,1ppy» ONA NUHWEA NOAAYN XUMUYECKUX peareHToB (cm. 14.5.4), roe Ppy — bacdyeTHoe paboyee goaBneHue:

1) ucnbiTaHUs NnonUMepHLIX Tpyb Noa faBNeHWeM U NPOBepKa Ha NageHue OaBNeHus;
2) ncnbiTaHWUA MeTannuyecknx Tpyb noa gaBneHUeMm.

15.22 NogbeM BpeMeHHbIX TEXHUUYECKUX CPeaCcTB, UCNOoMNb3yeMbIX NPU YKNaake

nD,HpFI,D,‘-IMK, OC){U.I,ECTBJ'IFHOLIJ,VIF‘I YKNnagky wnaHrokabens, ABNAeTCS OTBETCTBEHHLIM 3a yoaneHwe ¢ MOp-
CKOro Ha u HEC*JTE.‘FBSOI'IDOMbICHOBOFO COOpYyXeHndA BCEX BPEMEHHbIX TEXHUYECKUX CpenCTB, NPUMEHAEMbIX
AONA YKnagku wnaHrokabens.

15.23 HewTaTHbIEe cUTyauum

HO,ElpFI,DHMK, OcyLIJ,ECTBHFH-OLLI,VH?I YKnagky UJHaHrOKaﬁEJ'IFl, A0IKeH BbIMONMHNTE aHann3 BO3MOXHbIX Onac-
HOCTEN 1 PWCKOB, BKINKO4YaA OTKa3bl NO 06IJJ,8D71 NMpU4KUHe, N paspaGOTaTb HEOGXO,EI,VIMI:IE npouegypsbl.

OTBETCTBEHHOCTL 3a NpUHATHUE DELIJEHVII}"I np1 BO3HMKHOBEHWU HewTaTHoW CUTyauun BO3NararwT Ha
ynonHoMo4eHHoe nnuo, Ha3Ha4Yaemoe B paMKax paSpaﬁOTaHHle npouenyp.

15.24 PeMOHT WnaHrokabens

Mpoueaypa NpoBegeHust PEMOHTa LWnaHrokabens B npouecce yKNagku OOMKHA onpenensitbest ycno-
BUSIMW CUTyauuu, NnpuBeaLllen K HeobxoaMmocT pemMoHTa. TeXHONOMMM N0 PEMOHTY LUMaHrokabens gOMmKHBbI
ObITb paspaboTaHbl M aTTecToBaHbl 40 Havana yknagaku.

lMocne pemornma winaHaokabens dormxkeHd 6bimb cocmasieHs akm 3a noonucko UCHOAHUMENs peMoHm-
Hblx pabom, ModpadHol opeaKu3ayuu, ocywecmendowel yknadky wanHzokabens, mexHudeckozo Had3opa
u npedcmasumerns 3akasduka 06 ycrnewHomM 8bIMNoAHeHUU peMoHma wnaHzokabens u eomogHocmu K rpo-
QomKeHUK yKknadKku, ¢ yKazaHUueM MOYHbIX KOOpOUHam OmpeMOHMUPOo8aHHO20 yYacmka wiiaHeokabens u
damel npogedeHuUs PeMoHmMa.

Mpu BLISIBNEHUM MPU3HAKOB NOBPEXOeHWs LunaHrokabens onepauus No yknagke AOMmkHa ObiTb npu-
OCTaHOBMEeHa ANs M3y4YeHUs U aHanusa cuTyaumu. MNpy HeobxoauMOCTK OOMKHLI BbiTh NpoBeAeHbl UCMbITa-
HWS ONS OLEHKW XapakTepa U Maclutaba BO3MOXHOMO MOBPEXOEHWUS, a TakKe TOUYHOTo onpedeneHns MecTa
HaxoxaeHus gedekTa.

B npouecce NpuocTaHOBKW YKNagKkM OOMKHA BECTUCh 3anvcb TakMx NapameTpoB, Kak KOOpPAWHAaTLI Mo-
JNIOXKEHWA CyaHa M TOYKW KacaHus LWnaHrokabenem MopcKoro aHa, gata, Bpems U NOrofgHble YCroBHS.

15.25 O6cnepoBaHMe nocre 3aBepLUeHUA YKNaaKW WnaHrokabens

MoapAdyunK, OCYLLEeCTBAALWMA ykNnaaky wnaHrokabens, OomKeH BbINONHWTL obcneqoBaHWe BOOMb
BCel Tpacckl WnaHrokabens, BKNYas MecTa NpoXoxaeHus WwnaHrokabens Yepes pacTpybbl Ha KoHUe Tpy6
I- unu J-Tna 1 MecTa NoAKMHYeHWs OKOHeYHOoro ycTpolicTBa WwnaHrokabens. O6cnenoBaHue cregyeT Bbl-
MonHATL C NPYMeHeHMeM rmaponokaTopa 6okoBoro o63opa Wunu Buaeokamepsbl, ycTaHoBneHHol Ha THIA,
obecrneYynBaloLLLeN MPOCMOTP CbEMKU B PEXUME pearnbHOro BpeMeH!.

Mo pesynbTatam obcneaoBaHmsl 4OMMKHO GbITb NOATBEPKOAEHO, YTO WnaHrokabens 1 BcnomMoraTenbHble
npucnocobneHua (HanpumMep, YNoTHEHWUS, NpeaoXpaHuTenbHas nepemMeldka, orpaHninTens uarnba, 3awwmT-
Hble KOHCTPYKLMW) HAXOAATCS B NMPOEKTHOM MOMOXEHWU 1 BCe BpeMeHHbIe NPUCnocobneHus, npuMeHseMble
B npouecce yknagku, yaaneHsl.

B npouecce obcnenosaHnsa NoAneXar KOHTPOMO BCe OKOHeYHble YCTpoMCcTBa wWnaHrokabens n mecTa
KpenmneHus, KoTopble JOMKHbI BT OCMOTPEHBI HA HANMUUYME YTeYeK U NOBPEXOEHU.

[nsa dukcaumm cocToaHWs 3NIEMEHTOB Mocre YKNaaku Ha 3anvcy LOMKHbl 0TOBpaXaThca KOOpAVUHAaTEI 1
HanpasneHue nonoxeHus o6opyaoBaHKS.

Ecnu npu o6cnenoeaHun oGHapyXeHO OTKIMOHEHME OT YCTaHOBIEHHLIX MPOEKTHLIX TpeboeaHuin, noa-
PSOYMK, OCYLLECTBNSIOLWMIA YKaaKy, AOKEH BLINONHUTE HeobxoauMble paboTbl Mo yCTPaHeHMI0 OTKNOHEHW.

[MpumevyaHmne — PasnuyHble BuObl obcnenoBaHuWia (nocne yknagku, nocne 3arnybneHnsa) moryT BbiTe 00b-
e0WMHEHbI B OOHO BLINOSIHAEMOE Nocne yknagky wnaHrokabens obcnenoBaHWe npyu ycnoBwK, 4To He GydeT HapylweHa
LIeNOCTHOCTb CUCTEMBI LUnaHrokabens.
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15.26 MOHHTOPHHI’ TEXHUYECKOro COCTOSAAHWA WnaHrokabens B npouecce akcnnyatauyumm

B npouecce akcnnyamauyuu wnaHeokabens cnedyem npogodums MOHUMOPUHE e20 MexXHUYECKOZ0 Co-
CMOSHUSA € 8bifigneHUeM U ¢hukcayuel crnedyowux napamempos:

- hakmuYyecKo20 r1aHo80-8bICOMHO20 MONOXEHUS OcU WiaHeokabens,;

- anybuHbl 3anezaHus 8 OOHHOM 2pyHme (0na 3aanybneHHo20 wiiaHzokabens);

- 2e0MempuYeCKUX pasMepos8 y4yacmkKkoe YacmuyHo20 U MoHO20 3aMbliea-pa3Mbiea U ce0b00HbIx (be3-
OMOPHbIX) NPONEMO8 NPOMOKEHHOE0 Ha MOPCKOM OHe WwhnaHeokabens;

- nospexdeHul wnaHzokabens om eo3delicmaus opydull peibonoeHozo NpoMbicaa, nadaruwux nped-
mMemos, akopel, AKOpHbIX yeneu;

- xpebmos u snaduH e MopcKoM OHe Ha mpacce winaHaokabens, 3po3uu O0HHO20 2pyHma, cnedoe
nedogol ak3zapauyuu;

- BO3MOXHbIX ymeyek audpasnuyeckol XudKkocmu cucmembl yrpasneHuUs, XUuMUYecKUX peazeHmos U3
winadeokabens.

B npouecce MOHUMOpPUHea COCMOSHUSA WwiiaHeokabens Heobxo0umMo npoeodums MOHUMOPUHE COCMOo-
SHUST TaKOKPaco4YHO20 MOKPLIMUS OKOHEeYHOo20 yempolicmea winaHsokaberns.

AHarnu3s ceobo0HbIx Nponemos winaHzokabenel pekoMeHOyemcs ebInoHAME 8 coomseemcmauu ¢ del-
cmeyrowel HopmamugHol dokyMmeHmauyuel 8 obnacmu ouyeHKU c80b600HbIX MPoIemo8 MopcKux mpybonpo-
eodoe (cM. makxe [34]).

93

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 97 /162
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

FOCT P 71204—2024

MpunoxeHune A
(cnpaBo4Hoe)

UHdbopmauumna, npegoctTaBnAeMan 3aka3sdMKoOM U3roTOBUTENIO wnaHrokabens

A.1 OBwmMe nonoxeHun

B HacToALWwEM npunoxeHWn npueeneHsl pekoMmeHgaul B OTHOLLEHWN IfIHCbOpMaLII/II/I, I'Ipe;J,OCTaBJ'IHEMOI;'I 3aKa34nKom
B COCTaBe TeXxHMn4ecKoro sagaHusa, TeXHMYeCKnX TpeﬁoaaHmﬁ n beHI(LI,VIOHaJ'IbeIX TpeﬁDBaHMI?I K cucTeme wnaHrokabens,
Ha KOTOpble coaepXaTca CChbINKKW B HAcToALWeM cTaHOoapTe NpUMeEHUTENBHO K NPOEKTUPOBAaHWIO, N3rOTOBNEHWIO, UCNbITa-
HUAM W yKnagke wnaHrokabens. HI/I)KGI'IpIABe,D,EHHbIe peKoMeHOgaun He ABNAKTCA obasaTenbHbIMKU 1 npegHa3sHa4eHbl
AansA Ncnosmnb3oBaHWA B Ka4eCTBe OPUEeHTUpa npuv noarotoBke I/IHdJOpMaLlIfIIfI, HeO6X0ﬂ,MMOI;'I W3roTOBUTEMNIO LNnaHrokabens
OnA ero NpoekTUpoBaHUA C y4eTOM qDyHKLWIDHaJ'IbHOFO Ha3Ha4YeHusd.

TexHu4yeckue u beHKLI,VIDHaJ'IbeIe TPEGOBGHMH, He onpedeneHHble 3aka34MKkom, HO BNUAtoLLIME Ha KOHCTPYKTUBHBIE
peweHns, Bbl60p MartepuanoB, U3roToeBneHune, NCnbiTaHUA, TEXHOTONNMK YKNnagky 1 akcnnyataunio CUcTtemMbl wnaHrokabe-
nA, JOIMKHbI BbITb onpegeneHbl U3roTOBUTENEM B T

3akazymnk AOJKEH NOAroTOBMTE B COCTABE TEXHWUYECKOro 3adaHnAa CbYHKLI,MOHaJ'IbeIe Tp96OBaHHF| 1 cneunaneHble
TEXHNYEeCKne TpeGOBaHVIH, onpegendeMble YCNOBUAMW NPOEKTa, COCTAB KOTOPbIX MOXET ObITb OCHOBaH Ha A.2 n A.3.

A.2 MNpepocTtaBnAemas UHthopMaLMA

A.2.1 Uudpopmauusna o cxeme obycTponcTBa MECTOPOXKAEHUSA

MarotoBuTento gormkHa BeiTe NpegocTaBneHa MHoOpMauus o cxeme oByCTpOWCTBA MECTOPOMAEHWS, B COCTaBe
KoTopoli ByaeT ucnonb3oBaHa cucTema wnaHrokabens. JomkeH GbiTe NPegocTaBneH TEXHUYECKUA OTHET C ONUCaHUEM
npoekTa 1 rpadnyeckne MaTepuansl, BKIOYaLWKMe CXeMbl pacnonoxeHnss o0beKToB obycTpoiicTea.

Kpowme TOro, nsrotoButento AomkHa ObiTb NpefocTaBneHa MHopMaums o HanpaeneHun, NocneqoBaTenbHOCTY 1
MeTOoAe YKnagku naHrokabens.

A.2.2 O6bem nocTtaBkKu

LomkeH BbITb YeTko onpeneneH ob6beM NOCTaBOK, OTHOCALWMIACA K cUcTeMe LunaHrokabens, BkNYas, Kak MUHK-
MYM, CreaytLwy MHopMaLni:

a) umcno wnaHrokabenen u ANUHy KaXaow cucTemel WwWnaHrokabens, Bknioyasa Tpebyembli 3anac OnvHbl;

b) TMN okoHEYHBIX YCTPONCTB U Heobxodumoro BcnomoratensHoro obopygoBaHus;

c) obbeM UcnbiTaHWA ONbITHOrO 0Bpasua 1 roTOBOro U3AENUs C KPUTEPMUAMM NMPOXOKAEHUA UCTIBLITAHWIA;

d) TpeboBanus k paspabaTtbiBaemMoi U3roToBUTENeM LinaHrokabens JokyMeHTauuu, B AOMNONHEHWE K KOHCTPYKTOP-
CKOWN QOKYyMEeHTauuu.

A.2.3 HopmaTuBHO-TEXHUYECKOE perynupoBaHue

JomkHbl BbITe 4eTko onpedeneHsl B Nopsgke MPUOPWTETHOCTW MPUMEHSIeMble HOPMbI, CTaHOapTbl M NpaBuna,
KOTOpble PacMpOCTPaHAKTCA Ha NPOEKTMPOBAaHWE, M3rOTOBMEHWE W UCMbITaHWs LnaHrokabens/cuctemsl WwnaHrokabe-
nga. JomxHel BbITe onpedeneHsl HAUMOHanNbHBIE W OTPACMEBbIE CTAHAAPTEI, @ TAKKe BHYTPEHHWE CTaH4apThbl 3aKasyuka.
JomkHel ObITE YeTKO onpefeneHsl Bce TpeboBaHusa, OONONHAIOWME NONOXKEHWSA HACTOSALLEro cTaHJapTa.

A.2.4 YcrnioBua aKcnnyaTtauuu

LomkHbl BbITb ONpeaeneHbl 3Ha4MMble YCNOBMA 3KCMNyaTaunn, OKkasbiBalllMe BNUsAHWE Ha NMpoLecchl NPoeKTUpo-
BaHWs, YKNaaky u aKcnnyaTaumin cuctemsl Wwnavrokabensa. MHdopmauua ob ycrnoBusax akcnnyaTtauum A0MmKHA, Kak MUHKU-
MYM, BKMOYaTL!

a) ceefgeHus 06 MHTEHCUBHOCTK PLIDONOBCTBA B pErMoHe MPOKNaaky WnaHrokabens u ucnonb3yemele opyavs pbl-
BonoBHOro NPoMbICNa;

b) reorpaduyeckme gaHHble 0 MeECTe YKNaaku;

C) cBefeHnsi o rmyOuHe Mops, BKIIOYasA pacyeTHbIE 3HAYEHUS, M3MEHEHMA MO Tpacce NPOKNafKX WnaHrokabena n
MN3mMeHeHus, 0BYCMNOBMNEHHbIE NPUNMBaMU;

d) 3Ha4YeHWA MUHUMANBHOM Y MaKCUMarnbsHOW TEMMNEPATYPLI MOPCKOWR BOAb;

€) 3HayeHusi BHELUHEN TeEMMNepaTypbl, BO3OENCTBUIO KOTOPOW MOXET NOABEPTHYTLCH LUnaHrokabens, BKNoYas: Mu-
HUMarnbHYH 1 MakCUManbHY TeMNepaTypy BO34yXa BO BpeMs XpaHeHUs U YKNaaky; 3HadeHWs 3KCTpeManbHbIX Temnepa-
TYp NPW XpaHeHWK W SKCNyaTauun, HanpyMMmep TeMnepaTypbl B Typeny HeddTerasonpoMbICIOBOrO CyaHa, rae LWnaHrokabe-
N MOryT ObITh pacnonoxeHsl pagom ¢ TpybonpoeogaMu, TPAHCMOPTUPRYIOLLMMK FOPSYAA hritioua; BHELWHWE TemMnepaTypbl
B yCroBmax Brinakoro pacnonoXeHus nogeoaHeix TpybonpoBoaoB, Mo KOTOPLIM TPAHCMOPTUPYIOT noug, UMEKLLWIA Bhl-
COKYH Temnepartypy;

f) TpeboBaHus K QONTOBEYHOCTH;

g) reoTexHU4eECKME YCNoBWUS BOOMNb Tpacchkl WnaHrokabens;

h) napameTpbl 6Guonornyeckoro obpactaHus No AnNvHe LinaHrokabens, BKMAWYAs MakcUManbHbIA YAenbHbIN
obwem/Bec;
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i) NnengoBble yCroBuUs,;

j) AaHHbIE O TEYEHMWAX B 3ABUCUMOCTM OT rMyBuHbI BoOb!, HANPaBnNeHUs 1 NeEPUOAa NOBTOPSEMOCTH;

k) oaHHbIE 0 BETPE, BKMKOYAA HANpaBneHWe, CKOPOCTL, MOBTOPSEMOCTE;

|) AaHHBIE O BOMHAX, BKIKOYASA BbICOTY 3HAYUTENLHLIX BOMH, MEPUOA NUKA CNekTpa, cnekTp hopMbl U CNEKTp Ha-
npaBneHui;

m) CBEAEHUA O He(TErasonpoOMbICITIOBOM COOPYXKEHWM, Ha KOTOPOE BbIBOAWTCA LUnaHrokabenb, 1 onepaTtopax am-
NAUTYOHOW XapakTepUCTMKKU ANS NNaBy4ero HedTerasonpoMbICNIOBOrO COOPYKEHWUS;

n) cBeaeHUA O Hanu4uum 0DpaTHOM 3acbiNkvM (0COOEHHO akTyanbHO ONA KOHCTPYKLMWM NOOBOOHOIO OKOHEYHOro
yCcTpoWcTBa WnaHrokabensa).

n punmeyaHune — [ns BbINONHEHWA aHanu3a npoueccoB yKnagk wnaHrokabens MoryT I'[OTpBGOBaTbCH no-
NONHUTENbHLIE AaHHLIE 06 yCcnoBnAx Opr)KaPOLIJ,EI?I cpepnpbl.

A.2.5 CneunanbHble 3KCNNyaTauMoHHble TpeGoBaHUs 3aKas3vuKka
A.2.5.1 ObwKre nonoxeHus
HomkHbl 6bITE ONpegeneHsl cnegyowme cneunanksHble aKCnnyaTtauuoHHele TpeboBaHns K cucteme LwnaHrokabens:
a) cpok cny»x6kl (1 HeobxoguMbIA KO3MOPUUNEHT 3anaca NpPoYHOCTU ANs wnaHrokabens, paboTtatowero B AMHaMu-
YECKOM PEXUME);
b) pacueTHbIN cpok akcnnyaTauuu;
c) TpeboBaHMA Kk NoKasaTeNsaM HageXHOCTH;
d) anuHa wnaHrokabens (BKNYas NPOU3BOACTBEHHbLIA AOMNYCK);
e) yHKLUMoHansHbIe TpeboBaHUA (KONMMYECTBO, TUM K pexxuMm paboThl KaXKOoro arneMeHTa B cocTaie LWinaHrokabens);
f) xapakTepucTiikn WwWnaHrokabens:
1) ana wnaHrokabenen, paboTaWwyx B CTAaTUHECKOM peXxuMMe, 9T0 MakcumanbHas paboyas Harpyaska, Makcu-
MarnsHas Macca U MUHUMarnbHbIA paguyc narnba ¢ TOUKM 3peHus BNMAHUA Ha oDopynoBaHWe ANA Neperpysky 1 yknagku;
2) ons wnaHrokabenei, paboTawmx B AUHAMUYECKOM pexuMe, JONOMNHUTENbHO HeOBX0AMMO YKa3blBaTh:
- OTHOLLEHME BECA B NOrPYXEHHOM COCTOSHUW K AuamMeTpy Ha meTp AnuHel (H-mm~1-m~1) ¢ yuetom aanonmHe-
HWS NONoOCTeN B WnaHrokabene Mopckon BOOOW;
- napameTpbl yCTPOWCTB obecneyeHns NnaBy4yecTy (YMCNo, MECTOMNONOXKEHME, BLITANKMBAOLWAA cuna);
- Harpysku v MMHUMarnbHble paguychl M3rnba B MecTax pacnonoxeHva MHTepdeincoB Nocrne yKnaaku;
g) XapaKTepucTUK1 3NEMEHTOB B COCTaBe LunaHrokabens;
h) napameTpbl XUAKOCTW, UCMOMNL3YEMOI MPU UCMLITAHUAX METaNNMYeckUx/NonMMepHsIX Tpyb B coOcTage LUnaHro-
kabens;
i) napameTpbl XXMOKOCTEW, NofaBaeMbIX B LWNaHrokabenb B Npouecce aKcnnyaTaumnm.
3aka34mMKomM OomKHbI BbiTb ONpeaeneHb:
- KMOKOCTb MMOPaBNMYECKON CUCTEMBI YIIpaBIEeHWS;
- XMMWYECKUE peareHThl (pacxod, BpeMS BO3AEWCTBMA Ha LUNaHrokabens, KOHLEHTpaUMaA U YacToTa MCMOoNb30BaHWA);
- cocTaB AobbiBaeMOW NPOAYKLMK.
A.2.5.2 NapameTpbl 3NeMEHTOB U KpUTEPWM NMPOEKTUPOBAHWA
HacToswumii ctaHgapt onpeaensieT KpUTEPUN NPOXOKAEHWUA UCMLITAHUIA ANS NONUMEPHbLIX U METannMYecknx Tpyob.
B Tabnuue A.1 npuBeneHsbl 3aneMeHThl WnaHrokabensa v OTHOCALLMECH K HUM NapamMeTpbl, y4MThIBaEMbIE NpU NPOeK-
TMPOBaHWK, a TaKKe CChIJIKW Ha MyHKTLI CTaHaapTa, B KOTOPbIX ONpeaeneHsl 3TM napameTpel. KpUtepmn NnpoeKkTMpoBaHns
3MNEeMEHTOR, NS KOTOPbIX CChIMKU OTCYTCTBYIOT, NOANEXAT COrMacoBaHWI0 3aKa3dnKkoM U U3rOTOBUTENEM.

A.2.6 PazoBble pyHKUMOHaNbLHbIE TpeboBaHUA

HomkHel ObITe ONpedeneHsel yHKUMOHaNbHbIe TpeboBaHMsA, KOTOPbIM JOMKeH COOTBETCTBOBaThL LWnaHrokabens B
TeYeHWe orpaH14eHHoro nepuoaa BpeMeHu B Xode nNpoeeaeHns paboT no yknadke Unu B npouecce aKcnnyaTtauum cucte-
Mbl WNaHrokabens.

Tabnuya A1 —TlapameTpbl, y4nTbiBaeMble NPU NPOEKTUPOBAHWUIN 3NeMeHTOB LWnaHrokabens

MapameTpsbl,
3BnemeHT Bknag B choopMupoBaHUe NpoYHOCTK WnaHrokabensa YYUTBIBAEMbBIE NPU Ccbinka
NPOEKTUPOBAHUY
MoxkeT ObITb 3Ha4YMTENBHLIN BKNag B hopMMpo- [edopmaums.
BaHWE NMPOYHOCTU HA PacTsKEHME. YcTanocTs.
CunoBbkle u
caBenm 3HaunTenbHbIN BKNag B hopMUpoOBaHMe npoy- Temnepatypa Het
HOCTW NpW CxXaTuu (paguansHoe conpoTUBMNEHUE
cKaTumo)
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OkoHYaHue mabnuubi A.1

[NapameTpbl,
3nemeHT Bknapa B chopmupoBaHue NpoYHOCTK WnaHrokabens Yy4YUTEIBEEMBIE NPK Cebinka
NPOEKTMPOBaHUK
HesHaunTenbHbld BKNag B hopMUpoBaHUE Hedopmauus.
NPOYHOCTH LWNaHrokabens, JOMKEH NPOTUBO- YcTanocTs.
3AnekTpuyeckne CTOSITh NPUNOXKEHHON Harpy3ke 6e3 nposiBneHus Temnepatypa
kabenu Aedopmauuun. BknioveH B obuiune pacyeTbl Ha Het
yrnpasneHus JKECTKOCTb.
He aBnseTca anemeHTOoM, 0becnevymBaroLLmM
MPOYHOCTL, HO MPUHUMAETCH B pacyeTt
HesHauuTenbHbIM BKNag B hopMUpoBaHue Oedopmauus.
NPOYHOCTW LUNaHrokabens, JoMmKeH NpoTUBO- YcTanocTs.
Kabenu gna CTOATb NPUNOXEHHOW Harpy3ke 6e3 NposBrieHns Temnepatypa.
nepegayv ontu- | gedopmayuu. PactsxeHue. Het
Yeckux curHanoB | BknioueH B 00LLKMe pacyeTsl Ha XeCTKOCTb. MabbiTouHaa onuHa.
He sBnsetcs anemeHToM, oBecnevymeaowmm OceBas KecTkocTb
NPOYHOCTb, HO NPUHUMAETCA B pacyeT
MonumepHble Bonklwol npy ctatuyeckom pexmme Paspbi 8.3
TpyOGhI HeaHaunTenbHbIA NPU UHAMUYECKOM PeXUme CmsaTtue 1 npunoxeHue C
Teky4yecTb.
CmaTue.
Okpy»Hasa noteps 85
MeTannuyeckmne " CTOWYNBOCTU '
3HauUTENbHbLIN y '
Tpy6Bhbl OBanbHOCTb.
YcTanocTb
MaHoC Hert
C y4eTOM KOHCTPYKUUN
LinaHrokabens:
2 - W3HOC;
3anonHutenu HeaHaunTenbHbIN Het
- CHWXeHne (OyHKLMO-
HanbHbIX CBONCTB;
- cTapeHue
C y4eTom uenu npume-
HeHWs 0B0NOYKN:
- TOMLWHA;
MokpbiTue/ o H
HeaHaunTenbHbIN - 0BarnbHOCTh; Het
obonoyka .
- MakcuMarnbHbIA ypo-
BeHb aedopmauuy;
- M3HOC
B OceBast MPOYHOCTL.
NeHToI HeaHaunTenbHbIN Het
CTtapeHue
KoHueetle 5
HeaHaunTenbHbIN — —
3a0€enku
ABRiaLH TekydecTb.
pMIRY 3HaunTenbHLIN CmaTue. Het
cnou
YcranocTs
CranbHas . Teky4yecTb.
3HaunNTeNbHLIN Het
NpoBONOKa YctanocTb

A.2.7 WuTepdenchl

[ormkHbl BeITE YETKO OnpeaeneHsl MHTepdencel WnaHrokabensa u conparaemMsix KOHCTpyKUMia. [Ina obounx okoHeu-
HbIX YCTPOWCTB B LWNaHrokabene gomkHel 6biTe onpefeneHel TpeboBaHUs K COeQUHEHWIO C NMHUAMU WnaHrokabens. Tpe-
BoBaHUs JOMKHBI BKMOYATE TUN COEOMHUTENSA, TexHNYeckne TpeboBaHWs K CBapKe, TUN U pasmep YNOoTHEHUS.
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[JomkHb! BbITe ONpefeneHsbl NapaMeTpbl MOAKIKYEHUs UHTePeRcoB, BKIMoYasn:

a) nocTasnaemble 3aKa3dMkoM MHCTPYMEHTANBHBLIE CPEACTBa ANA NOATATMBAHWUA N COEQUHEHUS, COBOUHUTENLHLIE
aneMeHTEl Ans NpoBeAeHUs UCMbITaHUA MHTepdecoB U T. M.,

b) AaHHbIE O reOMETPUYECKUX Pa3Mepax U NpUKNaabIBAeMOi Harpyake;

C) NocTaBnsiemMble 3aKkasyrkoMm obopynoBaHue U NpUcnocobneHns ans yknamgxu;

d) cBeOeHWA O KOHCTPYKUMAX, K KOTOpbIM ByAeT noAcoeavHeH wWnaHrokabens, BKMOYaa AaHHbIE O CTaUWMOHapHbIX 1
MnaByyux HehTerasonpoMbICNOBbIX COOPYKEHWSIX, NOABOAHbLIX (DOHTAHHBIX apMaTypax W MaHuconbaax.

A.2.8 Tpe6oBaHuA K yKnagke

3aka3qvK OorKeH onpedennTe NapamMeTpbl Npouecca YKNaaku wnaHrokabens, Brnovaowmne, kKak MUHUMYM, che-
oyloulee:

a) HdopMaLuo, HeobxodWMYIO ANa NPOEKTUPOBaHWA WNaHrokabens: kKoaddUUMeHT QUHAMMYHOCTM KaukuK, napa-
MeTPLI BONHEHWA MOPS, AaHHbIe O TEXHOMOrK YKNaaku u ucnonb3yeMom 0bopyaoBaHuu, HanpyMep MeTod yKnaaku, reo-
METPUYECKME PasMephl U PacnonoXeHWe, KONMYECTBO NPUBOAHBIX PEMHEN U 38XKUMOB, MaTepuan HaTsKHOro MexaHuama,
cuna TPEHUs U T. N.;

b) ecnu yknagky ocyllecTBNsSIOT CUNaMK 3aKkasynKka, OH JOMKEeH onpedennTb Harpysku, oxugaemele B npouecce
YKnagku, u napameTpbl M3rnba wnaHrokadbens npu eWcTBUN Harpysok, TpeGoBaHWS K OrpaHUHeHrAM Harpysku, younus
Npw 3axeaTe/HaTsKeHWW, TpeboBaHWA K yCTpoWcTBaM nogayv wnaHrokabens yepes 6opT, 4ONYCTUMbIE OTKIOHEHWSA NPW
yKnagke v Opyrune orpaHuyeHunsi, oOycrnoBneHHbIE UCMONbL3YEMbIMU MPK YKNAAKE TEXHUYECKMN CPeacTBamu;

C) ecnv yknagky OCYLLECTBMST CUNaMi M3roTOBUTENRA, 3aKa34uK OOMKeH onpefenvTe TpeboBaHMs K CE30HY Bbl-
nonHeHns paboT, NPUPOAHO-KNMMATUYECKUM YCNOBUAM, YCTAaHOBUTL BO3MOMKHBLIE OrpaHUYeHns ONs CyaHa, OCyLIecTens-
IOLEro YKNagky, JOnycTUMbIE OTKMOHEHWUA MPU yKkagke, orpaHnyYeHuns, oBycnoBneHHbIe OQHOBPEMEHHO BbINOMHAEeMbIMU
pabotamu, 1 o6bem Tpebyembix paboT no yknaake (BKNYasa Npoknagky TpaHuwew, sarnybneHue, ucnoltaHus, obecneno-
BaHWe 1 MOArOTOBKY WCMOMHUTENbHON AOKYMEHTaLMK).

3akasqvk gomkeH onpeaenTe TpeboBaHua K M3BNEYEHUIO WNaHrokabensa v NOBTOPHOMY WCMOMb30BaHWIO B TEYe-
HWE pacyYeTHOro CpoKa aKcnnyaTaumu.

A.2.9 OTBETCTBEHHOCTb

3akasymk O0TBevaeT 3a NpedoCTaBMeHWe W3rOTOBMTEMNH MCXOOHBIX OaHHbIX, HEODXOOUMLIX OMNA NMPOEKTMPOBAHWA
wnaHrokabena, n onpegenenve OyHKUMOHANbHBIX TPeboBaHMA, COMMacoBLIBAET KPUTEPMM NPOXOKOEHWUS WCMLITAHWMA W
TakKKe OCYLLECTBMNAET CUCTEMATUYECKMIA KOHTPONb.

MaroToBuTEnNb OTBEYAET 33 NPOEKTUPOBaHUE (BKNOYas Bbibop matepuanor), nnaHupoBaHue paboT, M3roToBneHve
WnaHrokabens 1 BbINYCK KOHCTPYKTOPCKOM AOKYMEHTaLNA.

B Tabnuue A.2 npenctaeneH npumep pacrnpeneneHns 0TBETCTBEHHOCTH.

Tabnwuua A.2— PacnpegeneHue oTBETCTBEHHOCTH

OTBseTcTBEHHAA CTOPOHA

Bua geatensHocTr
3akasunk WarotoBuTENDL

MpeoocTaeneHWe MCXOOHLIX AaHHbBIX M MHOPMAaLUWK O NapameTpax CUCTEMbI
winaHrokabens

MpepnocTaBneHue NepedHs UCMOoMb3yeMblX NpW IKCANyaTauum XMMUYECKNX peareH-
TOB/KMAOKOCTEN

MpepocTaeneHue MHMOPMALMK O COBMECTUMOCTY MaTepuanos ¥ paboumx XKuako-
cTen

OnpeneneHune TpebyemMoro ypoBHS HAAEXHOCTW ANA CUCTEMBI LUNaHrokabens,
BKIMHOYasA OKOHEYHbIE YCTPOWCTBA W BCnoMoraTensHoe o6opyaoBaHue, KOTOpPbIN x —
OOIMKEH yYUThIBaTL OLEHKY HagexHocTu Bcein Cr

npOEKTMpDBaHMe, BbIMNONHEHWE pacyHeTOB U N3roTOBIIEHWME COMMacHO HacToALEMY

cTaHoapTy

ObecnevyeHue CUCTEMATUYECKOTO KOHTPOMS Ha aTanax Ao NoCTaBKu LnaHrokabens x —
OBecrne4yeHne CUCTEMATUHECKOTO KOHTPOMA Ha aTanax nocne NnocTaBkv MPoayKLMN x —
MnaHWpoBaHWe W BbIMYCK JAOKYMEHTaLMK Mo M3roTOBMEHWIO WnaHrokabens — x

nﬂaHMpDBaHMe, npoeegeHne pa60T W BbINYCK OOKYMEHTaUWn no yknagke, npeno-
CTaBneHue MHCbOpMaLI,I/IIA CTOpOHe, BbIMOMHAKOLWEN npoeKkTupoBaHue
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OkoHYaHue mabnuusi A.2

QOTBeTCTBEHHAA CTOPOHA

Bua pestensHocTH

3aKasquk MaroToBuTenb
BbinonHeHuWe aHanu3a NpoUeccoB yKnagku (*)2 —
OnpegeneHve yHKUMOHANbHLIX TpeboBaHun x —
OnpegeneHve HeobXoAMMOCTU onpedenuTenbHbIX UCTbITaHWA (x)2 (x)P

anIHFITVIe pelweHnA 0 pesynerartax onpegernnrtenbHbiX MCMbITaHWA K onpegenexHne
KPpUTEPUEB NPOXOXOEHWNA MCMbITaHWA

ObecneveHne CMCTEMaTUHYECKOrO KOHTPOMA WM aHANM3a Ha BCexX aTanax, BKo4yas
W3roTOBMEeHWe, Neperpysky, YKnaaky v akcrnmyaTtaluro

@ Ecnu He npeaycMOTPEHo MHoe.

b OueHka MEIOLLIMXCA Y M3rOTOBUTENSA HaKOMMEeHHbLIX AaHHLIX N0 peanuaaLun Apyrux NPOeKTOR 1 ee NPUroAHOCTh
AN aHHOTO NPOoEeKTa, a creaoBatensHoO Y HeoBXoOMMOCTE OnpeaenUTenbHbIX UCNBITAHWIA AoMKHa BbiTe COrnacoeaHa
3aKaa4vKoMm.

A.3 UcxogHble gaHHbIe ANA NPOeKTUPOBaHUsA

A.3.1 VicxogHble gaHHble ANg NpoeKTUPOBaHNA OOMKHbI, Kak MUHUMYM, BKIKOYaTh:

- MHdOpMaLMo 0 NapameTpax cucTemsl (HanpUMep, onucaHne cucTemsl, yHKUMOHaNbHbIE TpeGoBaHMA K LUNaH-
rokaGento Npu akcnnyaTauum MecTOPOXKAEHUA);

- thyHKUMOHanNBHEIE TpeboBaHua AnsA Becex yHKUMOHaNbHbIX 3NeMEHTOB B cocTaBe LinaHrokabens (Hanpumep,
BHYTPEeHHee AaBneHne, MPUNYCK Ha KOPPO3Wio M AuanasoH TemnepaTyp 4Nns TpaHcnopTupyeMelx no Tpybam cpen);

- TemMnepaTypHbIA AWanasoH, B KOTOPOM LunaHrokabene AoMmeH (OyHKUMOHWPOBaTe B TeYeHWe YCTaHOBMEHHOIo
pacyYETHOTO CPOKa IKCMNyaTauuu;

- XapakTepUCTMKM TPaHCMOPTUPYEMBIX XUAKOCTEN, BKMIOYAA NpeaenbHble 3Ha4YeHWsa AaBneHMa Ha HediTerasonpo-
MbICMIOBOM COOPYXEHUW 1 Ha nogBogHoM obopyaoeaHum, TpebyeMblid pacxon, orpaHuyeHust No pacxoay (Takuve kak npe-
AenbHble 3HaYeHWs obbeMHoro pacxoga);

- OaHHble 06 3KCNyaTauMOoHHbIX YCOBUAX ANA MECTOPOXAEHWSA, BKIOYas YCNOBUS OKpPY»atoLlel cpedbl, B KOTO-
PbIX HAXOAMTCH LWaHrokabens;

- cxemy oBycTpoWCTBa MECTOPOXAEHWS (T. €. pacnonoxeHne o6LeKToR W rMyBrHa BoAbl HA MECTOPOXAEHUN);

- MapLupyT Tpacchl WnaHrokabens Ha MOPCKOM AHE;

[OnyckK No AnvHe LwnaHrokabens;
pacyeTHble BapWaHTbl HAarpy3kM cornacHo pasgeny 6 (Hanpumep, ocobble Harpysku, Harpyaku npu GannacTupos-
Ke, Harpy3ku, oBycrnoBneHHbIe nepeceyeHnsammn TpybonpoBoaoB).

A.3.2 Ins gMHaMWYeCKMX YCIOBUIA 3KCMTyaTaumMn UCXodHble AaHHbIe OOMKHBI, Kak MMHUMYM, BKNOYaTh:

- WHXEHEPHO-reonornyeckne AaHHele (Takne kak koahduumeHTsl ConpoTMBNEHUS, MOTHOCTL IPYHTA);

- OaHHble 0 Harpyskax BCNeACTBUE BO3AENCTBUA BHELWHWX (hakTOPOB, HANpUMep AaHHbIE O BOMHEHUW 1 TEYEHUAX,
AaHHblE O CUCTEMEe KoopAMHaT nraBy4ero HedTerasonpoMbICNIOBOrO COOPYKEHWs, HanpaBneHn Ocel, NOMOXeHWW Ha-
Yyarna cMcTeMbl KOOPAMHAT OTHOCUTENBHO NOBEPXHOCTU MOpPS, 06 ocagke COOpPYHKeHWs;

- aMnnUTYQHO-4acTOTHbIE OYHKLUMK Kadku HeddTera3anpombICIOBOr0 COOPYXEeHUS;

- OaHHble o BaTumeTpun;

CXEeMY NNaBy4ero COOPYKeHUs, BKIOYas:
- pacnonoXxeHue YCTPOMCTBa ANs NoABeLUMBaHUS WnaHrokabens (koopauHatsl);
- HanbonbLlWWiA yron oTKNoHeHWs WwhnaHrokabens oT BepTuKany,;
- Yron OTKMOHEeHUS LWnaHrokabens no ropusoHTany (asvmyT);
pasmep Tpy6bl |- unu J-Tuna, BHYTPEHHWUIA OWaMeTp, MUHUManbHbIA paguyc naruba npwu HyrneBon pacTtarnea-
HOLLEN Harpyske;
AaHHble 0b onepaTtopax amnnMTYOHOW XapakTEPUCTUKK NS NnaByvero HedTerasonpoMbICNOBOIO COOPYKEHNS;
onpegeneHne nNoBedeHWs Npy NoeopoTe (Hanpumep, rpagd./m, pag);
onpegeneHne (a3oBbIX YINOB (HAaNpuMep, rpad. unv pag; onepexeHwe Unu caeur no ase);
pacnonoxeHue yCTpoCcTBa AN NOABELLUMBaHWA B CUCTEME KOOPAMHAT NNaBy4ero COOpYKeHns (CM. Bbilue).

I pupMmeHaHne — LLnaHrokabenu, npegHa3HavyeHHble OnA 3KCnnyataumy B CTaTU4eCKnX YCNoBWUAX, BO Bpe-
MEHHOM COCTOAHWUKW NPK YKNagkKe pacCMaTpuBakdT Kak wnaHrokabenu B OMHaMU4eCKNX yCrnoBusx.

98

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 102 /162
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

FOCT P 71204—2024

MpunoxeHune B
(cnpaBo4Hoe)

McnbiTaHuA wnaHrokabena

B.1 MNporpammy mcnbiTaHWin pa3pabaTtbiBaeT U3rOTOBUTENb B COCTABE NporpaMMbl ob6ecneyeHuns KayecTea.
B Tabnuuax B.1—B.8 npyBeaeHbl CCbiNKKM Ha Nogpasaensl, cogepalwme Heobxoanmele TpeboBaHus.

Tabnuya B.1— 3nektpuyeckue kabenw 1 UX aNeMeHTHI

MpveMouHste MNpuemo-coaTou- McneiTaHua no- Mpuemo-caaTo4-
WecnbiTaHue Hbl€ UCMNbITAHUA cne TpaHcnop- Hble NCMNbITAHWA
nenbliTaHWA a
3NeMeHToB TUpOBaHWNA wnaxrokabens
BunayanbHbIi KOHTPOMNb U KOHTPOINb pasMepoB 7.29.2 7.210.2 — —
MamepeHne conpoTMBNEHWUA NPOBOOHMKA 7.293 7.2104 7.2.10.13 a) 11.5 a)
M3mepeHue conpoTUMBNeEHWs 3KpaHa 7.299 — — —
M3amepeHua conpoTUBNEHNS N30NALMN 7294 7.210.5 7.2.10.13 b) 11.5 b)
McnbiTaHna NoBLILUEHHBIM HAMPSKEHWEM NOCTO- 7295 72106 . 11.50)
AIHHOrO TOKa
McnbiTaHUA NOBLILLEHHBIM HaMpsbKeHneM nepe- 7298 . . .
MEHHOT0 TOKa A
McnbiTaHUs anekTpu4eckon NPoYHOCTU 7297 — — —
M3amepeHne YacTMYHbIX pa3psaaoB 72938 — — —
M3amepeHve MHOYKTUBHOCTU 7.2.9.11 7.210.7 — 11.5 d)
MamepeHue XapakTepucTuK eMKOCTU 7.2:912 7.210.8 — 11.5 d)
MamepeHue koadprumeHTa 3aTyxaHua 7.2.9.13 7.210.9 — 11.5d)
M3amepeHua BOMHOBOIO CONPOTUBMEHUS 7.29.14 7.2.10.10 — 11.5d)
VMamepeHue nepexofHoro 3aTyxaHua Ha dansHeM . 7210.11 o 1.5e)
KOHUe
McnbiTaHust 3aNeKTpoUCKPOBEIM METO40OM — 7.210.3 — —
OnpegeneHne HEOOAHOPOAHOCTU MMNeQaHca — 7.210.12 — 11.51)

3 3TU UCMbITaHUA BbINONHAKT, €Cn nNpeanonaraeTca TpaHCNoOpPTUPOBaHMe SNeMeHTOB C NpeanpuATAa, Ha KOTO-
POM OHW WU3rOTOBNEHDbI, HA NpeanprAaTreE, Ha KOTOPOM WM3roTaBnnBarkoT wnaHrokabens.

Tabnuua B.2 — Ontuyeckue kabenu

MpUeMouHbIe Mpuemo-caatoy- | UcneitaHus nocne | Mpuemo-coaTod-
WcnbiTaHue Hble UCMNbITAHUA TpaHcnopTu- Hble NCNbITaHWA
necnblTaHWA a
3NeMeHToB poBaHuA lwnaHrokabens
BuayanbHbIil KOHTPOIb U KOHTPOINb pasMepoB 7.410.2 7.411.2 - —
MamepeHue xapaKkTepyucTUK NPOonycKaHWs 1 onTu- 74.10.3
YECKWX CBONCTB i
M3mepeHne MeXaHUYeCcKNX XapaKTepUCTUK 74104 — — —
McneITaHua Ha YyCTOWYMBOCTL K BO3AEWCTBUIO 74105
OKpY>KatolLlen cpeqpl A
McnblTaHns Ha BO3AeWCTBME BHELUHEro AaBneHus 7.4.10.6 — — —
PednexktoMeTpusa oNTUHECKNX BOMOKOH — 74113 7412 1.6

28 3TW MCNbITaHWA BbINOMHAKT, ECrnu npegnonaraeTcAa TpaHCNOpPTUpOBaHWME 3NeMeHTOB C nNpeanpuAaTuA, Ha
KOTOPOM OHW WM3roTOBNEHDbI, HAa NpeanpuAaATre, Ha KOTOPOM WM3roTaBnnMBalT wnaHrokabenb.
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Tatnuua B.3 — lNonumepHsle Tpybbl

n [Mpuemo-coatoy- WenbiTanua no- Mpuemo-coaTod-
pUeMOoYHLIE
WenbitaHme Hbl€ NCMbITaHWUA cne TpaHcnop- Hble NCNbITaHWA
UCNbITAHKUA a
anemMmeHToB TUpOBaHWUA wnaHrokabens
BunayanbHbIA KOHTPOME W KOHTPOIb PasmMepoB T.3:0.3 7.3.8.1 — —
M3ameHeHWe AnuHbI NPy 3a0aHHOM UCMBITAaTENb-
F R 2o 7374 7.3.84 s —
HOM AaBneHuu
WMcnbiTaHns Ha repMeTUYHOCTb T35 - — —
McnbiTaHWa BHYTPEHHEro Crosi Ha BHYTPeHHee
yTP TP 7.3.7.6 73823 = -
paspbIiBHOE faBneHue
WecnbiTaHust nonumepHour TpyGbl Ha BHYTPeHHee
PHOW TRY ¥ 7376 7.385 = =
paspyLuaiollee aasneHve
[MpoBepka Ha NageHve gaBneHust — 7.3.8.6 7.3.8.7 11.7 a)
MmnynecHele NCNbITaHNS 3T - — —
McnbiTaHusa Ha u3rnb nNpy NOHWXEHHLIX TeMnepa- 7378
Typax R
WcnbiTanns Ha cMmaTtue 7379 - — —
WcnbiTanna Ha obbemMHoe pacluvpeHve T 10 — — —
VcnbiTaHns ¢ NOBOPOTOM KOHLEBOTO (PMTUHIa £.3:7.11 — — —
[MpoBepka Ha COBMECTUMOCTb 7.3.7.12 — — —
McnbiTaHWs Ha NPOHMUAEMOCTb 7.3.7.13 — — —
Mmopaenuyeckne UcMblTaHUA — — — 11.7 b)
OnpegeneHve AUHAMUYECKNX XapaKTepUcTUKD — — — 11.7 ¢)
McnbiTaHns Ha YMCTOTY KUOKOCTU — — — 11.7 d)

a8 3TU MCMbITaHUA BbIMNONMHAKT, ecnv npegnonaraeTtcd TPpaHCNOPTUpOBaHWE 3NeMeHTOB C npegnpuAatmda, Ha
KOTOPOM OHW M3roTOBIMEeHbI, Ha NpegnpuAaTne, Ha KOTOPOM M3roTaBnmMBarT wnaHrokabernb.
b J[lononHWTENbHbIE UCMLITAHWUSA, BLINOMHAEMbIE NO cneuunanbHOMY TpeﬁOBaHMIO 3aKasvuka.

Tabnuua B.4 — Metannuyeckune Tpybhl

Mpuemo-caaTod-

WcnelTadus no-

Mpuemo-caatod-

[MpuemoyHble
Ncnbitadne Hbl€ NCMNbITaHWUA cne TpaHcnop- Hbie UCNbiTaHWA
HUCnbiTaHUA a
ANemMeHToB TUpOBaHUA wnaHrokabens
BuayanbHbIM KOHTPOMb M KOHTPOMb pasMepoB 7582 7.5.8.2 — —
McnbiTaHWe Ha pacTskeHue 7.5.8.5 7:5:.8.8 — —
McnbiTaHne Ha cnnoLMBaHne 7.5.8.6 7.5.8.6 — —

MeTannorpacbmquKoe nccecnegoeaHmne

Mpunoxexue H

Mpunoxenwe H

KoHTpone TBepaocTu 7.5.8.7 7.5.8.7 — —
MamepeHne MUKpOTBEPAOCTH 7.5.8.8 — — —
VMcnbiTaHne Ha pasgadvy KonbLia KOHYcoM 7.5.8.9 7.5.8.9 — —
XUMU4eckuii aHanma 7.5.8.10 7.5.8.10 — —
CTOMKOCTb K TOYEYHOMW U LLENEBOW KOPPO3UK 7.5.8.11 7.5.8.11 — —
ATTecTauusi TEXHOMNOrMK CBapKu 7:5.8:12 — — —
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n Mprvemo-caatod- | McenbiTadus no- | lMNMpuemo-caatou-
pYEMOMHbIE
McneiTaHne Hble UCMNbBITaHUA Cne TpaHcnop- Hbi& NCMNbITaHWA
WCNbITaAHUA a
3ANeMeHToB TUpOBaHKUA wnaxrokabens

Hepaspywalowmin KOHTponb 7:5.8.13 75/8:13 — —
McnblTaHue Ha BHyTpeHHee paspyLualllee 75.814
nOaBneHue R
McnbiTaHne BHYTPEHHUM TMAPOCTaTUHECKAM

yip e — 7.5.8.15 7.5.8.15 7.5.8.15
[aBreHvnem
[Mopaenuyeckne UCMbITaHUSA — — — 11.8 b)
McnbiTaHUst Ha YUCTOTY KUOKOCTU — — — 11.8 ¢)

@ 3TU UCNbITaHKUS BbIMOMHAKT, CnK npeanonaraeTcAa TpaHCNoOpTUpOBaHWe aneMeHTOoB C NpegnpuAaTuA, Ha KOTo-
POM OHW U3roToBIEHbI, HA NpeanpuaTne, Ha KOTOPOM WM3roTaBnnBarOT LwnaHrokabens.

Tabnwuuya B.5— lUnaHrokabenb

MpruemMo-caaToYHble

INpuremo-caaro4Hble

OnpeaenutencHble/
McnbitaHme MCNbITaHNA WnenbiTaHnA
npuemMoYHble
3MNeMeHTOB Lnaxrokabens
BuayanbHbIM KOHTPOSb M KOHTPOMb pasmepoB — 1.2 11.2
KoHTponk anekTpryeckoi HENPepLIBHOCTU B CUCTEME
— — 1.3

3X3
[Mpo6Han cbopka OKOHEYHBIX YCTPOUCTB — - 114
McnblTaHUst CKPYTKK 10.2.1 a) — —
McnelTaHne npu o0HOBPEMEHHOM BO3LENCTBUN KpY- 10.2.1b)
TSALLEro MOMeHTa U pacTArMBaloLEero ycunvs s
McnbiTaHust )XecTkocTy Ha uarub 10.2.1c) - —
McnbiTaHUsl OKOHEYHBIX YCTPOWCTB Ha NPOYHOCTb 10.2.1 d) — —
WcneiTaHua npu oQHOBPEMEHHOM HaTsKeHUM U 13-

10.2.1 e) — —
rmbe
McnbiTaHus nyyka Ha catue/cMsaTre 10.2.1 1) — —
OnpepneneHve kKoadUUMeHTa BHYTPEHHETO/BHELLHE- 1021 q)
ro TpeHus <19
McnbeiTaHust nyyka Ha yoap 10.2.1 h) - —
McneiTaHua Ha AMHaMWUYeCKyHo yCTanocTb, NpoBepka
KOHCTPYKLMM WNnaHrokabens vu cucteMbl ECTKUX Ha- 10.2.11) — —
Knagok Ha cooTeeTcTBUE TY
OnpepeneHune ckopocT CBOGOAHOIO 3anonHeEHUs 102.1])
BOOOW <)
OnpegeneHve yMeHbLUEHWS OMaMeTpa U COnpoTUB-
NeHWs CMATUIO MOMepPeYHoro cev4eHns nog OeUcTBUEM 10.2.1 k) — —
rMApoCTaTUHECKOro AaBneHns
McnbiTaHnst MHTepeCOB OKOHEYHbIX YCTPOMCTB 10.2.11) o
wnaHrokabens o
McnbiTaHusi cpocTka Ans peMoHTa (ny4ka) 10.2.1m) — —
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B.2 MNporpaMmma UcnbITaHWi, BLINONHAEMBIX B cOcTaBe paspaboTaHHOW NogpsaaYMKoM Mo yknagke wnaHrokabens

nporpammel NEpPErpy3ku U YKNaaku.

B tabnuuax B.6—B.9 npuBedeHbl UCMBITAHWUA, BLIMOMHAEMbIE B COCTaBE MPOrpamMMbl NEPErpysku W yKnagku, u
CChINKW Ha Nofpa3zferbl HACTOALEro cTaHaapTa, coaepxkallme HeobxoauMele TpeboBaHUS.

Tabnuua B.6 — Jnextpunyeckue kabenu

WeneitaHua

BOOHWKa

Nenbitadus Menbitanmsa ares NenbitaHus McnbitaHusa
McnbiTaHue nepeg nocne eB HF; L NG nocne nocne
neperpyskoin? neperpy3sku H 2&_'?;':_';' i npoTaArMeaHna noABeLnBaHus

ViSRIEREHRY CURpETVBHgRAR 14.5.2.1 14.11 a) 1) 15.20 a) 1) 15.21 a) 1)
NpOBOOHWKA
L 14.5.2.2 14.11 a) 2) - 15.20 a) 2) 15.21 a) 2)
naonaummn
McnbiTaHa NoBbILWEHHbBIM Ha- e 14 11 8) 3)b o o
npaAxeHwem NoCToOAHHOIo ToOKa
KoHTponb HenpepbIBHOCTH NPo- - - 15.10.2 - o

MecAleB.

b TpebytoTca ans kabenei ¢ HanpseHneM HoMuHanom Gonee 1 kB.

a8 3Tu ncnbITaHua Tpe6yr0Tcs| TONbKO AnA wnaHrokabenen, KOTOpbIE HaxoOWNUCb Ha XpaHeHWU Bonee Tpex

Tadbnuua B.7 — OnTuyeckne BONoKHa

WcneiTanHua

WcneitaHua MeneiTaHua A Rbelecin WeneiTaHua MenbitaHua
WcnbitaHue nepeg nocne HEﬂprLl:l.[BHOFO nocne nocne
Ad
neperpyskoun neperpysku KOHTPONS npoTArMBaHNs noABeLlnBaHus
PedhnektomeTpusa onTUYecknx
P P 14.5.3 14.11 b) 15.10.3 15.20 b) 15.21 b)
BOINOKOH/3aTyxaHne

MecAleB.

a8 31U McnbITaHUA TpebyloTca TONbKO ANA WwnaHrokabenel, KOTopble Haxogunucb Ha XpaHeHun Bonee Tpex

Tabnuua B.8 — lNonumepHsie Tpybbl

WeneitaHua

Weneltadua Meneitanua WeneitTanua MeneitaHus
B npouecce
McnbiTaHue nepeg nocne nocne nocne
. HenpepbIBHOMO
neperpyskoun neperpysku KOHTpONS npoTtarneaHna noaselnBaHA

KMcnelTaHusa nog gaeneHuem/npo-

AR P 14.5.4.2 14.11 ¢) 1) 15.20 ¢) 1) 15.21 ¢) 1)
BEpKa Ha NafeHue OaBneHus
McnblTaHus Ha repMeTUYHOCTb — — 15.104 — —

MeCcAleB.

3 3T wucnbITaHus TpebyloTca TONbKO ANA WnaHrokabenen, KOTopble HaxoguMcb Ha XpaHeHun Bonee Tpex

Tabnuua B.9 — Metannuueckue Tpybel

MeneitaHus

Mcnbitanusa WcnbiTanmna —— Wcneitanus WcneitanHma
WensiTanHne nepea nocne HeﬂpgpliIBHOFO nocne nocrne
na
neperpyskoun neperpysku KOHTpONS NpOTATMBaHWA noaBeLlnBaHnA
WcnbiTanna nog gasneHvuem 14.54.3 14.11 ¢c) 2) 15.20 ¢) 2) 15.21 ¢c) 2)
McnblTaHWs Ha repMeTUYHOCTb — — 15.104 — —

MecALEB.

2 311 McnbITaHUA TpeﬁerTCH TONbKO ONA wWnaHrokabenen, KOTOpbie HaxoOWnMUCb Ha XpaHeHWUU bonee Tpex
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MpunoxeHune C
(cnpaBo4HoeE)
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Pasmepbl MeTannuM4yecKkUx U NONIMMEpPHbIX prﬁ

B tabnnuax C.1 n C.2 npuBeaeHbl peKoMeHayeMble pasmMepbl NONMMEPHbBIX M MeTannumiecknx Tpyb.

Tabnuya C.1— PekoMmeHoyemble pa3mepbl NONMMEpPHLIX TpyO U pacdHeTHoe AaBreHne

BHyTpeHHUI guamerp, MM

Pac4deTtHoe paboqee nasnedue, MlMa

6,3 20,7
9,5 20,7
12,7 20,7
15,9 20,7
19.0 20,7
254 20,7
31,8 20,7
38,1 20,7
6,3 34,5
9,5 34,5
12,7 34,5
15,9 34,5
19,0 34,5
254 34,5
6,3 51,7
9.5 51,7
12,7 51,7
6,3 69,0
9,5 69.0
12,7 69,0

Tabnuya C.2— PekoMmeHOoyemble pasmepbl MeTannuM4yeckux Tpyé

BHyTpeHHWI avameTp, MM

6,3

9,5

12,7

15,9

19,0

254

31,8

38,1

50,8
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Mpunoxenwne D
(o6azaTtensHoe)

McnbiTaHUAa MeTannMyecknux U NoNMMepHbIX 'rpyG AnAa onpegeneHna UX XapakTepUCTUK

D.1 NMonumepHbIe TpyObI

D.1.1 UcnbiTaHna Ha oGbLEMHOe pacluMpeHne

D.1.1.1 Mcneitanma Ha 06beMHOE pacluMpeHue cnegyeT BbiNOMHATE COrMacHo HacTosWweMY cTaHgapTy wvnu TY
usrotoBuTenen (cm. marke [35] nnn aHanoruyHble cTaHOapThI).

D.1.1.2 VcnbiTaHna HeoGXoaUMMo NpoBOAUTE C NPUMEHEHMEM HOBOM UMK HE NOOBEPrHYTOW CTapeHUKo NONMMeEpPHO
TPYObI.

D.1.1.3 dnuHa ncnons3yemMoro npv NpoBeAeHWW UcneiTaHnin obpasua mexay KOHUEeBbIMW PUTUHIaMi JOIbKHA Co-
cTaBnATe He MeHee 3 M. Mexay usrotoBneHnem obpasua Tpybel U Ha4anom UCMNLITAHWA JOMKHO NPORTU HE MeHee 24 4.

D.1.1.4 lMNepen Ha4yanom ucneiTaHWiA HeobxoaMMo 3akayaTte B oBpaszel nonvMepHon Tpybbl BOAY MW OPYIYK He-
CXMMaEMYH XXUOKOCTb NOA pacyeTHbIM paboymm gaeneHnemM. PacyeTHoe paboyee fgaBneHne Heobxogumo NoaaepKMBaTh
B TpyDOe B TeHEHUE NATY OHEW, OAWMH pa3 B AeHb CHXaA faBneHne 00 aTMOcEPHOro M NoBbIWAas 0bpaTHo 40 pacyeTHOro
pabo4ero gaenexus. Nocne 3aBepLlueHnsa NATUAHERHOTO LWKNA M3MEHEHWIA AaBNeHUs Heobxoaumo TpYXKabl NPOBECTU UC-
nbiTaHusa obpasla Ha oObeMHOe paclunpeHue B TedeHue 48 4 B COOTBETCTBUM C MpoLedypoin, npveegeHHon B D.1.1.5, u
BbIGpaTk 4nA nocnegyowen oueHkn obnacTtv ¢ HanBoneWMM HaYaneHsIM JaBIEHUEM.

D.1.1.5 NcnbiTaHue Ha obbeMHOE paclumpeHne criefyeT NpoOBOAUTE ANS 3HAYEHWA AaBneHWs B AuManascHe OT Be-
NUYKHLI pacyeTHoro paboyero faBneHus Ao 3HaveHus, coctaenswowero 10 % oT pacyeTHoro pabodero gasneHus. Lar
MOHWXEHMA AaBneHMs 40 gocTukeHus ypoeHA 10 % oT pacyeTHoro paboyero gaBneHusa gomkeH coctaenate 7,0 Mla.
Heobxogumo akkypaTHO NPUCOEOWHWTL K YCTAHOBKE OMA MCNbiTaHWa HA o6beMHoe paclumpeHne obpasey nonvMMepHoin
Tpy©6hbl, MCKINIOYMB BO3MOXKHOCTL CKpy4YMBaHua obpazua. Cnegyet MeaneHHo 3anonHuTh ycTaHoBKy U obpasel Tpy6bl xua-
KOCTLH, 0Decneyme Bbixoa Ny3bIPLKOB BO3OyXa.

3a 1 4 £5 MWH OO wcnbITaHWiA Ha 06beMHOE pacluMpeHe HeobXoQUMO NOOHATL OABMNEHME B UCTIbITATENLHOM 06-
pa3ue Ao pacyetHoro pabovero gaenexnusa +5 %, NoBbIlWAA JaBNEeHWe ¢ PAaBHOMEPHOW CKOPOCTLIO, U ybeauTbes, YTo B
DlopeTke yCTaHOBUMCA NPaBUMLHLIA YPOBEHb XUOKOCTI.

[Mpn gocTUKEHUM pacyeTHOro paboyero JaBneHWs crefyeT OTKPbITh perynvpyrLllivMi knanad u obecneynTs BO3-
MOXHOCTL perynvpyemoro cbpoca gaeneHva u3 nonumepHoln Tpybel B B10peTky, noka He Oyget JOCTUrHYT cnegyowui
ypoBeHb AasneHus. CrnenyeTt 3akpbiTe Perynupylowmi knanad v 3adukcMpoBaTth AaHHbIE O BbITECHEHHOM B GlOpeTKy
o0beMe KUOKOCTH.

Mpouenypy cneoyer NOBTOPUTL ANS OCTanbHbLIX NPenBapuTenbHO BbiOpaHHBLIX YPOBHEW OABMEHWS C NepyvoaoMm
(45 = 5) c mexay KaxdbIM Warom cHwkeHust gaenenus. [Npn HeobxogumocTy cnegyeT NnoakadaTh XKUAKOCTE ANnA nogaep-
aHus OaBNeHVs Ha 3a4aHHOM YpoBHe. Peaynetathl U3MEepeHuin B XO4e UCMbITaHUA Ha 06beMHOE pacluMpeHue crneayeT
hvKcMpoBaTE B TEYeHWEe 5 ¢ 40 AOCTUKEHUS CNeayoLLero 3aMepaemMoro YpoBHA KUOKOCTH.

D.1.1.6 Pesynbtathl namepeHuiA, NonyYeHHble Npu 3amepax Ha BopeTke, MoryT ObITb NpeacTaBneHbl B BUOE N3Me-
peHHOro 06BEMHOIMO paclUMPeHUA UMK UCTUHHOMO OBBEMHOIO PacLUMPEHWA U BbIPaXEHbI B KyBMYECKUX CaHTMMETpax Ha
METpP UMW B BMAE OTHOCUTEMNBHOIO M3MEHEHNUA 06bema.

M3mepeHHoe o6beMHOe pacluvpeHre npeacTaenaeT cobon obbem cobpaHHoW B BropeTke XMakocT 6e3 nonpaskuy,
T. €. 6e3 BblveTa U3 pesynbTaTta M3MEepPEHVIA PacCYMTaHHOTO M3MEHEHMA 0ObemMa NCNbITAaTENBHOM XMOKOCTH, 0BycnoBneH-
HOro uameHeHvem gaenexus. MctuHHoe obbemHoe paclwwvpeHue npegcTtaenset cobol obbem cobpaHHol B BlopeTke
YKMOKOCTK, NOKa3blBaKLLMIA U3MeHeHWe 0bbeMa, BbI3BAHHOE CBOWMCTBaAMK NOMNMMEPHOM TPYObI.

MpumeyvaHus

1 [Ins nocneqoBaTenbHOMO y4eTa BA3KOYNPYrMX XapakTepucTuK NonvMMepHor Tpybel TpebyeTtca ykasaHwe nepvopa
BpeMeHW, HeobxoamMmoro anga mamMepeHnss 06bemMa BbITECHAEMOW XKUOKOCTU M3 obpasua nonuMepHoi TpyOel. OCHOBHON
00bEM KMOKOCTU BbITEKAET U3 TpyObl 32 HECKOMNBKO CEKYHA, 0OOHaKo TpebyeTcs AONOMNHUTENBHOE BPpEMSA ANA BbITEKAHUA
OCTaTKa >XMOKOCTH.

2 CyulecTByeT pasnuume B U3MepeHuax 06beMHOro paciluMpeHuns, MPOBOAMMBIX C KOPOTKUMW U ANUTENbHBIMU WH-
Tepeanamu spemeHun. Cepus U3MepEHUIA NMpU UCMbITAHUAX HA 06bEMHOE pacluMpeHUE, BbIMOMHEHHBLIX CO 3HAYMTENBHO
OTNVNYAKLLMMCH BPEMEHEM BbITECHEHWUS UOKOCTY, UMEET CUMbHOE PacXOXOEHWEe pe3ynsTaTtoB uamepeHuin. BoamoxHo
HebonbLIOe pa3nuyMe B HAKIOHE KPUBOWM 3aBUCMMOCTM 0O BbEMHOIO pacluMpeHns OT AaBfEHUA NPU PasfM4yHOM BpeMEeHU
BbITECHEHWA XMOKOCTU. 1o 3TOM NpuynHe ANs Toro, YTobbl MONYYMTL COMOCTAaBUMbIE pe3ynbTaThl M3MepeHuid n obecne-
YWUTb HAUMYYLLYHK TOYHOCTb M3MEPEHWIA NMPU UCTBITAHUSX HA 06BEMHOE pacluMpeHue, MPUHUMAaT (PUKCUPOBaHHOE BpeMs
BLITECHEHUS KNOKOCTU.
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D.1.2 UcnbimaHus nod daeneHuUeM U npoeepka Ha nadeHue dasneHus
Ha pucyHke D.1 nokazaHa cxema ycmaHosKU Ons nposedeHus ucnsimanusi nod dasneHueMm/nposepku Ha nadeHue

daeneHus u 3agucumocms dasneHus om speMeHU npu nposedeHuu ucnsimadul nod dasneHuemM U NposepKU Ha nadeHuUe
OaerneHus (cm. 7.3.8.6).
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b) 3aBucumMocTE AaBNEHUA OT BPEMEHM B NMPOLLECCe UCTbITaHWIA
2 [Mepuron BpeMeHu, B Te4YEHME KOTOPOra AaBneHne NoOAAepXUBalT Ha ypoBHe 5 % (cm. 7.3.8.6).
® MNepuog BpeMeHu, B TeYEHWE KOTOPOro A0MycKaeTcs nageHue gaenexua (cm. 7.3.8.6).
X — Bpems B MMHYyTax; Y — pgaBneHve B nackanax (bapax); 7 — Hacoc;, 2 — wucnblTyemas nonuMmepHas Tpyba;

3 — perynupylouinii knanaH; 4 — ucnelTatensHoe gaeneHne; 5 — temneparypa; 0, — AABNEHWE Ha BbIXO4E NONMMepPHOH
TpyGbl; p, — AABMEHWE Ha yAaneHHOM KOHUE NonuMepHoi Tpy6s

PldcyHOK D.1 — Cxema YCTaHOBKW OANA npoBedeHunA NCnblTaHUA nog ,D,aBJ'IEHVIE.‘MI'HpOBepKM Ha nageHue gaBneHna
1 3aBUCMMOCTE OaBneHnAa OT BpeMeHW Npyu NpoBegeH MCMbITaHWIA

D.1.3 Quxamuyeckue ucnbimaHusi NofuMepHbIx mpy6

D.1.3.1 Obwme nonoxeHun

JaHHbIi MeToa UCMbITaHWA yCTaHaBNMBAET Npouedypy onpeAeneHns GUHaMUYEeCKUX XapakTepucTUK NonMMepHoN
Tpy6hl. MNpy NpoBeAeHUN UCNBITAHUS OCYLECTBNAIOT MOAENUPOBaHWE aBapUAHOINO ocTaHoBa NogeoaHoro obopyaoBaHus
1 hOpMUPYIOT AaHHbIE ANA MOAENUPOBAHWA TMAPaBNUYECKMX XapakTepucTuk. McnbiTanusa cnedyeT BeIMONHATL Ha Bbl-
OpaHHoW ans atoro nonumepHoun Tpybe (Tpybax) B cocTaBe rotoBoro wnaHrokabens, pasmelleHHoro Ha bapabaHe unu
kapycenu. Cxema yCcTaHOBKW NS NPOBeASHUS UCTbITaHWIA NokasaHa Ha pucyHke D.2.
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1 — rmgpaenuyeckas cuctema; 2 — nNUTarLLMiA KnanaH; 3 — npecbpa3oBaTens AasneHusi; 4 — NeHTOYHbIM camonucel,
ANS perucTpaumm 3aencuMocTy aBneHns 0T BpemeHn; 5 — wwinadrokabens; 6 — BO34yXOBbINYCKHOM KnanaH; 7 — kpueas
3aBUCUMOCTIM Ha KoHUE A; 8 — KpvBasa 3aBUCMMOCTH Ha KoHue B

PucyHok D.2 — Cxema ycTaHOBKW Ans NPOBEAEHUS AMHAMUYECKMX UCMBITAHWA NONMMEPHBIX TPY6

D.1.3.2 MNpouenypa ucnbiTaHun

McneiTannio nognexar nonuMmepHble TpyObl B cOCTaBe LWnaHrokabens, no KOTOpbIM TPaHCNopTUPYETCA rmapasnu-
Yyeckas KWOKOCTb CUCTEeMbl ynpaeneHus. Kaxagas ebibpaHHas aAnsa npoBedeHnst UCMbITaHWA NonnumepHast Tpyba gomkHa
ObITb NOCNenoBaTeNbHO NOACOEANHEHA K TMOPABIIMYECKOM CUCTEME M 3anonHeHa XUOKOCTbIO0, MCNOoMb3yeMon B cUcTeMe
ynpaeneHus. Heobxoaumo nogobpaTe pasMep BbIMYCKHOTO KnanaHa v NepeMblYki, COeUHSIIOLLE BMNYCKHOW KnanaH c
pacLmMpuTensHLIM BakoMm ONg XUOKOCTU, AN MUHUMKU3aLUKM CONPOTUBRNEHWA cOpackiBaeMoMy B pe3epByap NoTOKY.

OTa npoueaypa oomkHa ObiTh NOBTOpPEHa elle ABa)KOdbl A8 KaXaol NnogBepraeMon NCNbITaHWUK MONMMEepPHOR Tpy-
Bkl B cocTase WnaHrokabens.

Mocne yoaneHua Bo3ayxa U3 NonvMMepHON TpyObl CriedyeT 3akpbITh BbIMYCKHOW KranaH Ha yaaneHHOM KOHLE LunaH-
rokabena. [JaBneHue B nonvMepHon Tpybe cneqyert NogHATL 40 pacdeTHOro pabovero 4aBneHWs co CKOpPOCTLIO He Bonee
1 MIMa/mMuH 1 BeloepaTs B TedeHne 5 MuH = 10 ¢ ana ctabunusaumm gaenexus. lNocne vyero gaeneHune cnegyeT NOBTOPHO
MOAHATBL 40 pacyeTHOro paboyero AaBNeHUs U BeRKAATL 40 cTabunusauun gaeneHus. 3Ty Nnpoueaypy cnenyeT noBTopsTh
[0 Tex nop, Noka AaeneHue Ha koHuax A u B nonumepHoii Tpy6Gel He ByoeT cooTBETCTBOBATE ApYr ApYry B npeaenax 2 %
1 MakcuManbHoMy paboyeMy aaereHWo B npegenax 3 % Ha npoTsbkeHun 5 muH £10 c.

[No zaBeplleHWM Neproga OkoHYaTeNbHOW cTabunMaaumn NpY 3aKpbITOM NUTAKLWEM KNanaHe Ha noasogsaLleM KoH-
Le wnaHrokabens u npu paboTalwLwem perucTpypyoLwem YCTPOUCTRE criefyeT BeICTPO OTKPLITE BeIMYCKHOWM KnanaH.

PerucTpupytollee ycTpolcTBO JomKkHO paboTaTth 0O TeX Nop, NoKa OAaBMeHWE Ha KOHUE A He CpaBHAETCS C AaBne-
HWeM Ha koHue B n Byget Haxoanteca B npegenax 1 % unu noka gaBneHue Ha KoHue A He NepecTaHeT CHMKATbCSA.

B npouecce ncnoitTaHnin HeobxoguMo perMcTpupoBaTth OaHHble 0 TEMMNEpPAType BO3ayxa U TeMnepaTtype Mcnonbay-
eMOW AN UCNbITaHWA XKNOKOCTU.

D.2 McnbiTaHKUA XKeCcTKOCTU Ha N3rub

D.2.1 Obpa3seu, 0Tpe3aHHbIA OT M3rOTOBMNEHHOTO LWaHrokabens, MoxeT ObiTb NOABEPTHYT Cepli Marnbatolmx Bo3-
OEeNCTBUIA ANsi onpeaeneHuns ero xectkocTn. [ns wnaHrokabenei, cogepallmx nonumepHsie TpyGbl, aHHbIE O XKeCTKO-
CTU JOMKHbI BEITE NONYYeHb! ANS CNeqyoLwnx YCNoBUIA:

a) nonumepHsle TPyBbl, HaxoaaLWwmMecs Noa AaBneHMeM, peKoMeHA0BaHHBIM AN YkNagkW wnaHrokabens;

b) nonumMepHble TpyBbl, HaxoasALWMecs Noa AaBNeHUeM ¢ 0BLLMM 3HAYeHNeM, YCTAHOBMEHHLIM B TY W3roTOBUTENS.

[ns wnaHrokabenen, akcnnyaTMpyeMblx B CTATMHECKOM PEXUME, AOMKHO NPUMEHATLCA YCNOBWE a), a ANs WnaH-
rokabenein, aKkcnnyaTMpyembiX B AUHAMWUYECKOM PEXUME, JOMMKHO NPUMEHATLCA yenoBeue b).
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D.2.2 NamepeHne XeCcTKOCTK Ha U3rnb cnegyeT NpoBoAUTL Ha obpa3sue, MMHMMansLHaa ANMHa KOTOPOro CoCTaBMsAeT
HE MEHEe YeM OIWH LUar CKpyTKU.

MpuMep cxeMbl UCNBITAHWIA (0OMNYCKAETCA UCMONb30BaTh APYrMe CXeMbl UCTIBITAHWIA, HANPUMEpP NPU UCNLITAHWAX Ha
TPEexToYeyHbI M3rKb) BKMNOYaeT cneayollee:

a) oavH koHely obpasua wnaHrokabens gomkeH ObiTh 3aKpenneH ¢ hukcauMen Bcex BXoAaWwmx B WwnaHrokabenb
3MNEMEHTOB;

d) kK gpyromy KoHLy obpa3sua wnaHrokabens OomkHa NpyMknagbiBaTeCs MoLWaroeo yBenuyneaemas nsrubartiLasa no-
nepeyvHasn Harpyska. Yepes (30 £ 5) ¢ nocne NPUNOXeHUs Harpy3kyM HeobxoduMo onpefensaTe AedpopMauunio Npu U3rnbe;

C) yBenuvyeHve Harpyskv cnegyeT NpoBoAuTe C MHTepBanom He 6onee (30 + 5) c.

YMeHbLLEHWE HArpy3Kkn criefyeT BbIMOMNHATL aHanor4Ho.

D.2.3 Jom«eH BbiTb BLINOMHEH pacyeT XeCTKOCTM Ha U3armb 1 nonyyYeH 0CeBOW MOMEHT COMPOTMBIIEHWS CEYEeHUs
0ns 3agaHHoM AnuHel obpasua. Kpome Toro, HeobxogmMmo:

a) NOBTOPATL UKMKNbI M3rnba oo hopmMrupoBaHUs YNpyroro rucrepesnca;

b) oToBpa3suTe Ha rpaduke NETNM rMCTEpPE3Uca C 3aBUCUMOCTLI0 AechopMaLluy OT Harpy3ku;

C) UCMONbL30BaTh pe3ynsTaThl ANA NMPOBEPKU UCMOMNL3YeMbIX NMPW NPOEKTUPOBAHUMW MPOrpaMMHbIX CPeacTB.
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MpunoxeHue E
(cnpaBo4Hoe)

McnbiTaHusa Ha yCTanocCTb

E.1 PeXumbl MCnbITaHUA OOMKHBI COOTBETCTBOBATE 1Y M3rOTOBUTENA C YYETOM NapamMeTpoB YKNagku M akcnnya-
Tauuu wnanrokabens. MicnblTaHnA gom#Hbl ObiTe CNNaHMpOBaHbl TakMm obpasom, 4Tobbl NOCPeaCTBOM aHanvaa pesyrb-
TaToB ObIN NogTBEpPXKAEH TpebyeMblid CPOK aKcnnyaTauum WwnaHrokabens ¢ 3anacomM Ha BO3MOXHbIe HEOMPEAENEHHOCTH,
BO3HVKaOLLME MPY MPOEKTUPOBaHUM.

B npouecce BepudmKkaumm WwWnaHrokabens, npegHasHadeHHoro ana paboTbl B CTaTUHECKMX YCNIOBUSAX, JOMMKHO ObITh
MoKasaHo, YTO Ero KOHCTPYKLMA MOXKET BblAepKaTbk Harpyaku, NpUoXeHHble, rmasHeiM 06pa3om, B npouecce yknaaku. Kak
npaeuno, Hawbonee KpUTUYHON 0BNAacTLIO ABNSAETCH Y4acTOK WnaHrokabens B ToWke ero Beixoda 3a 6opT cygHa B npo-
Luecce yknagkW, rae oH nogeepeH 3HavyuTenbHbIM pacTArMBalowWmMM 1 narnbarlmm Harpyakam. [JomkeH ObiTb NpoBeneH
crneuunaneHbiiA aHanu3 ana onpegeneHna Haubonee KPUTUYHOK obnacTw.

B pesynerate ucnbiTaHui gomkHo 6biTh NOATBERPXAEHO, YTO WnaHrokabene cooTeeTcTBYET TpeboBaHuam TY mn3-
roTOBUTENSA B OTHOLUEHUW MPOOOMMKUTENBHOCTU W/MNM YUCNa UMKMOB Harpy:xeHus, Heobxogumblx Onsg nNoaTBepXaeHus
Tpebyemoro cpoka cnyxobi.

Ecnu HaxooeHue B M30THYTOM COCTOSIHUI ABMAETCA KPUTUHECKMM PEXUMOM AN WwnaHrokabens, uenelitaHua ans
onpeaeneHna ConpoTMBIEHUA YCTanocTM B NPOLEcce YKNaaku criegyeT NpoBOAWTL ANA pernpeseHTaTMBHOro obpasua
LwinaHrokabens, KOTOpbIA NOABEpraeTca NOBTOPSAIOWEMYCA M3rMby ¢ 3agaHHbIM paguycom KW BbINMPAMITEHWIO NMPWU OLHO-
BPEMEHHOM JEMACTBMM pacTArMBatoLLein Harpy3ku. MpunoxeHHaa Harpyska 1 4actoTa NnoBTOpPeHUA Marmba JomKHbI CoOT-
BETCTBOBATL MMaHWpyemMbIM YCNoBUsM B npolecce yknaaku. Obpasel fomKeH BelgepKaTh 3aaaHHoe Yncno narnbos 6e3
yXyaweHns yHKUMOHAMNBHLIX XapakTepUCTUK LUNaHrokabens unv paspylleHus ero anemeHToB. Ecnu anemeHTbl Beinu
cobpaHbl B Ny40K C NPUMEHEHWEM TEeXHOMOrMM C M3MeHeHWeM HanpaBneHua packnagku, obnacTeb wnaHrokabens, noa-
Bepraemas Uarmdy, 4oMmKHa OXBaTbIBaTb Y4aCTOK C U3BMEHEHUEM HanpaBneHWs packnagkyu aNeMeHTOB.

[ns wnaHrokabens, npegHazHa4YeHHOro Ans paboTsl B AMHAMUYECKMX YCITOBMSAX, OMKHA BbITh NpoBeaeHa NpoBep-
Ka, NoATBepXAaloLas cnocoGHOCTL KOHCTPYKUMM BbIAEPXKUBATE pacTArMBalOLLME U M3rnbatoLLme Harpyaku, KOTopbIM Noa-
BepraeTcs WnaHrokabens Ha NPOTSKEHMN BCEro CpoKa akcnnyatauun. B 3aBMcumMocT oT KoHdUrypauum nocne yknagkm u
napamMeTpoB Kaqku HedTerasonpoMbICNIOBOI0 COOPYKEHWUSA LWnaHrokabene MOXET NoOABEpPraTbCs Harpy3kam B pasnuyHbIX
COYETAHMAX, KOTOPbIE MOTYT BKMOYaTL CNEOYIOLNE PEXMUMBI HArpyXeHus:

a) 3HauMTenbLHaA OCceBas Harpyska npu maneix yrnax uarnba;

b) He3HauuTenbHaa ocesas Harpyska npv donblUKx yrnax usrnba;

C) 3HauMTEeNbLHAA OceBas Harpyska npu BonbLlKX yrnax marnoa;

d) HeaHauMTeEnNbHAA OceBas Harpyaka npu mManbix yrnax muaruba.

Mpwu akcnnyaTtauum Ha HebonbLWX rMyOnHax Ha WnaHrokabenb OKa3biBaloT BO3OENCTBME HEe3HAaYNTENbHbIE 0CeBbIe
Harpyaku npu BonbluMx yrnax narkba B Touke nogBelUMBaHUA Ha NnaByyvyemM HeddTerasonpoMbICIIOBOM COOpYX¥eHuu. Mpu
akcnnyaTtauwumn B rny0oKoBOOHbIX paioHax Ha LWnaHrokabenb okasbiBalT BO3AEWCTBUE, KaK NpaBuno, 3HavuTenbHble oce-
BblE Harpyaku nNpu Maneix yrnax uarnba. [Jpyrve pexxumsl HarpyxeHua MoryT UMEeTb MECTO Kak peaynsraTt (hopMUpoBaHus
cneuMansHon KoHdurypaumn wnaHrokabens npy yknagke, HanpuMep npu UCnonb3oBaHuM cpefHernybuHHoro ceoga. B
pesynetarte wnaHrokabens, aKCnnyaTnpyeMblid B AMHAMWYECKUX YCNOBUSX, MOXET NoABEPraTbCA BO3AENCTBUIO LUMPOKOro
AnanasoHa BHELIHWX NepeMeHHbIX Harpysok, YTo AoMmKHO BbiTh y4TEHO npu paspaboTke pexvma ucnbliTaHuid. Pesynetat
BMUAHWA TaKWUX MEPEMEHHLIX Harpy30K Ha OCEBYH Harpy3ky B LnaHrokabene v BeNWYuHy uarnba, Kak npaBuno, onpegens-
HOT C MOMOLLILIO aHanv3a CMcTeMbI NOCNe yknaaku. Ha ocHOBe pesynsTaToB 3TOro aHanuaa crnegyeT pa3pabortats Tabnuuy
YCMOBWIA NPOBEAEHWA UCMBITAHWIA ANA ONpeaeneHua MeEXaHn3Ma YCTanoCcTHOrO paspyLueHus (CM. Npumep, NpUBEAEHHbIN
B Tabnuue E.1).

PeaynktaTthl aHanmaa MoryT nokasaTb, YTO NPy OYeHb MarnbiX BENMUYMHAX YITIOB OTKIMOHEHUA MOXET BO3HMKATL Cy-
LWeCTBeHHOe YMCNo UMKNOB Marnba. Mpu TakMx BENUYMHAX YIMOB OTKNOHEHWSA YPOBEHb LMKMIUYECKUX HArpy3oK B anek-
TPUYECKMX NPOBOAHMKAX W CTanbHOW NPOBOMOKE MOXET DbiTb HACTONMBKO Mar, YTO MOXET He OnpedensaTbCsa Ha KPUBbLIX
yctanocTtu. B gaHHoM cnyvae gormkHa BbiTe paccMoTpeHa HeobxoaMMOCTL NPOBEAEHUA UCMbITAHWUIA Ha YCTanocTHOE pas-
PYLUEHWE NpY MarnbIX Yrnax oTKNOHEeHWA. PeXMM UCnbITaHWiA OOMKEH BOCNPOM3BOAUTL YPOBEHL YCTarnocTHOMO NOBpeXae-
HWA WNaHrokabens, KOTOPbIN MOXKET BO3HMKATL Ha MPOTSKEHWMW ero cpoka cryXbbl.

[ns noaTBepKOeHWs YCTanoCTHbIX XapakTepucTyK WnaHrokabena B palioHe ero Bbixoda C NnaByyero CoopyXeHus
LwnaHrokabens HeoBXo4MMO UCNbITaTb Ha M3rkb nod AercTBUEM pacTArMBarLLe Harpy3ku ¢ 3afenkon KoHUEeBOoro OUTUH-
ra. Ecnv npmn akcnnyaTtaumm KOHUEBOW OUTUHT C 3a€eNKOM UMEET XeCTKMe HaKnagkv Unu Apyrue cpenctea ocnabneHus
HaTSXKeHWs, TO UCMbITaTeNbHbIA 0bpa3sel gomkeH obnagaTe aHanorMYHOM KOHCTPYKUMENA.

[OnuHa obpaszua wnadrokabena OoMmkHa onpeienaTbCA M3 pacdeTa Toro, YTo 06pasel AomKeH coaepaTb 3Ha-
YUTEMNBHOE YUCIO YYACTKOB CKPYTKM W LIAroB HABMBKM KaXKO0ro aneMeHTa wWnaHrokabens ang TOMHOro MOAENUPOBaHUSA
NMPOLECCOB TPEHUA W M3HOCA MEXOY PasnUYHbIMK areMeHTaMK WnaHrokabens.

PekomeHgyeTca, uTobbl cxema UcnbiTaHWA obecnednBana MoaenvpoBaHue, HenpepbiBHbIA KOHTPOMb W perucTpa-
LMo hyHKLUMOHAMNBHBIX HArPY30K B KPUTUYECKMX C TOYKU 3PEHKUS YCTANOCTHOMO paspyLlleHua MecTax, onpeaeneHHbIX no
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pesynsTatamM o6LLEero aHanm3a xapakTepucTUK KOHCTPYKLMK Ana paboynx napaMeTpoB wWhnaHrokabens (qaeneHue, Temne-
partypa u T. n.). HeobxoarMo KOHTPONMPOBATL CriedyHoLIMe NapamMeTphbi:

- U3MEHeHUs OMHAMUYECKOTrO HaTSKeHUs U OMHAMUYECKOro U3rnba KOHCTPYKTUBHBIX SNeMeHTOB LnaHrokabens,
onpefenseMble B 06LLeM aHann3e xapakTepUCcTUK KOHCTPYKLMH;

- ANeKTPUYECKYD HEMPEPbIBHOCTb KAXKOO0r0 arekTpuydeckoro kabens;

- OMTUYECKYIO LIENOCTHOCTE ONTUYECKOro Kabens;

- apyrve pabouve napameTpbl, HanprMMep TeMnepaTypy.

Heobxoaumo npefycMoTpeTh BO3MOXHOCTL OCTAHOBKW LMKNA UCMLITAHWIA Ha UCTbITATENBbHOW YCTAaHOBKE, 8CNK OT-
crexuvsaemble PyHKLMOHANBHBIE XapakTePUCTUKA BbIXOAAT 38 NPeABapUTEnbHO ONpeaeneHHbIe NoporoBLie 3HaYeHus.

OTueT No peaynbTatam UCTbITAHUIA JOMKEH BKIOYaTh CBEOEHWUS 0 CXEME W KanuBpoBKe UCMbITATENBHOW YCTAHOB-
KU, CXEMY M3MepeHus aedopMaumnii (ecnm NpUMEHUMO) U pe3ynbTaTbl M3MEPEHWIA, NPoLeaypbl UCTIbITAHWIA, pe3ynsraThl
MCMbITaHWIA, BBINONHEHHBIX Ha KaXO0M KITHYEBOM 3Tane, pesynsTaTbl NPOBEPKU NOCME NPOBEAEHWS] UCTIBITAHWIA, PacYEThI
COMPOTUBIEHUS YCTANoCT U CBEAEHUS O KPUTUYECKON C TOMKW 3PEHWsl COMPOTMBIEHUA YCTanocT obnacTv Ha OcHoBe
3HA4YeHWUI aKTUYECKON HArpy3Ku NMpy UCMBITAHUAX.

Tabnuya E.1 — lMpumep Tabnuuel NpoBedeHUs UCMNbITaHWA WNaHrokabenen, paboTaowmx B AMHaMUYECKUX YCrOoBK-
71X, Ha YCTanocTHOE paspyLueHue npu uarnbe

Bnok (aran) Har H 4 ¥Yron oTKNoHeHus, n HDO,EIOJ'I)KMTeJ'IbHOC'_rb,
McnbITaHuiA Py3Ka, K e, UEnGE rpan, epwog, ¢ cyT (ecnm He npe
AYCMOTPEHO UHoEe)
A 250 1,45 - 106 12 4 66,7
B 260 51-10° +3 4 23,5
C 280 4-10° 14 5 23,0
D 300 2,5-10° %5 6 17,3
E 320 1,7 - 10° 16 8 15,6
F 350 2,15-10° 18 10 24,7
G 400 2500 OT10 go +10 10 0,3
H 400 2500 Ot 0 go -20 10 0,3
WToro — 3108 — — 5,7 Mec
MpumMevyaHne — 3HadeHUs HArpy3kW, YrmoB, YMCNa LUKIOB 1 NEPUOAOB NPYBEAEHBI B KAYECTBE NpUMepa.
Ha npaxTuke pekomeHgyetca, 4To6bl OHKM BbinNKu Nony4eHs! No pesynsratamM aHanuaa.
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MpunoxeHue F
(cnpaBo4Hoe)

AHanu3 geACTBUA Harpysok

F.1 AHanu3 npo4yHOCTH

F.1.1 O6wme nonoxeHNA

LLinaHrokabenu sBNAOTCA TMOKUMK KOHCTPYKUMSAMM, B KOTOPbLIX NpW U3rnbe BO3HWKAKT OTHOCUTENbHBIE CMELLEHWUS
anNeMeHTOB. 3TO YCNOXHSET ONMcaHue NoBeAEHNA KOHCTPYKLMW NPU COMETaHUW HAarpy30K BCNEACTBUE B3aUMOCBA3N BHY-
TPEHHWX CUM, BO3HUKAKLLWX NPU HATSXKEHUM U CKPYYUBAHWK, U COMYTCTBYKLLETO MM TREHWS B CONMPUKAcaoLLMXCs NOBEpX-
HOCTSX.

Mpun HeBonblIMX pacTArMBaLLMX WU KPYTALLMX HArpy3kax BHYTPEHHWE CUIbl U CONPOTMBIMEHWE TPEHWI0 OTHOCK-
TenbHO COBWUra, Kak NpaBuio, Manbl, 8 B peakuui KOHCTPYKLUMKU Ha u3rnb npeobnagaet ynpyraa gedopmauusa. OgHako B
AMHaMUYECKMX YCNOoBKUsX Ha Bonbluoit 1 ceepxBonbluoii rnyBuHe Npu 3HAYUTENBHOM HaTSKEHWUM CO CTOPOHbI NilaByyero
COOPYKEHWSI CWMbl AABMEHUS B TOYKAX KOHTAKTa M COMPOTUBIIEHWE TPEHWKD MOFYT CTaTb 3HAYMTENbHLIMU W BbI3bIBATb
OOMONHWUTENBHBIE OCEBbIE HANPAXKEHWUS, a TaKKe M3HOC U UCTUpaHWe, YTO HeoBXoOMMO NPUHUMATE B PACYET NPU OLEHKE
COMPOTUBINEHUSA YCTANOCTK.

Koppo3noHHOE NCTUPaHWME MOXKET BO3HMKATb B 30HE KOHTaKTa METanNMUYeckux NOBEPXHOCTEN NPW HAMWYUK CyLLe-
CTBEHHOIO KOHTAKTHOrO AABMNEHWA B COMETAHUW C NEPEMEHHBIMW HANPSBKEHUAMM, NPW KOTOPbIX KOHTAKTHBLIE NMOBEPXHOCTM
HaxO4ATCS B PEXMME MPEPLIBUCTOMO NepemMeLLeHs. 3T0 CO34aeT YCNOBME ANS BO3HWKHOBEHUS TPELWMH Ha KOHTaKTHOK
NMOBEPXHOCTW W, KaK CNEAcTBUE, YXYALAET YCTanoCTHbIE XapaKkTepUCTUKKU aneMeHToB. Koppo3noHHOe MCTUpaHe MOXET
BbITb MPWMHATO B pAcYeT NPU UCMLITAHWSX ANA ONpPeaeneHna 3aBUCMMOCTI MEXAY HANPsKEHWEM Y YMCIIOM LIMKMOB A0 pas-
PYLUEHNA NPUW 384aHHOIN Harpy3ke 1 BHELUHWX yenoBuax. Mpu nepemMeLleHn BCEX KOHTaKTHBIX MOBEPXHOCTEW OTHOCUTEMb-
HO Opyr Opyra BO3HWKAEeT KOPPO3MOHHO-MEXaHWYECKNA M3HOC, B pe3ynkTaTe Yero yMeHbLUaeTcs nnowans KOHCTPYKLUM
3NEeMeHTOB W YBENUYMBAKOTCA HaMPSKEHUS B HUX.

TpeHue Takke OKasblBaeT BAUsIHWE Ha 06LLMEe XapaKTepUCTUKN NMONEPEYHOro CEHEHWs, YTO NPUBOLUT K M3MEHEHMIO
COOTHOLUEHWIA MEXKAY MOMEHTOM W U3rMBOoM, a TakKe CBA3AHHOW C HUMU KECTKOCThLIO NMOMEPEYHOro CeYEHNUs, U aemndu-
PYIOLLMMIN CBOMCTBaMU1, KOTOPLIE YYATLIBAKOT B 06LLeM AuHaMudeckoM aHanuae. Kak npasuno, BNMAHWE TPEHWUs, U3Hoca
W KOPPO3UOHHOMO MCTUPaHUA cTaHOBUTCA Bonee cyLlecTBEHHBIM NPU YBENUYEHUN MyBUHLI MOpSa (C BO3pacTaHWeM npu-
TNIOEHHOW PacTArMBAIOLLEN HArPy3Ku).

F.1.2 O630p MeToAOB aHanNM3a NMPOYHOCTU KOHCTPYKLUUN

F.1.2.1 MeToabl aHanu3a npoYyHocTy WnaHrokabene oxBaTbIBAKOT AManasoH OT NPOCThIX aHANMUTUYECKUX METOA0B
00 AeTanbHOro aHanuaa ¢ UCNonb30BaHMeM MeToAda KOHEeYHbIX anemMeHToB. [pucylire aTuM mMeTogam JOnyLueHust B OT-
HOLLEHWW MOBEAEeHNSA KOHCTPYKLMW 3aBUCAT OT NPUKNadblBaeMbIX Harpy3okK.

F.1.2.2 [ina aHanuaa Harpy3oKk OT pacTsXeHWs U KpyYeHus, Kak npaBuno, NpUHUMaloT gonylieHne o6 oTcyTcTBumM
OTHOCWTENbHOrO CABUra Mexay arnemMeHTamMu B 0CEBOM HanpaBleHwu, T. e. 4OMNyCKaeTcs, YTO BCe NOABEPKEHHbIE BO3Ael-
CTBMIO HAarpy30K 3NeMeHTbl ABUratoTCH B OGHOW W TOW e NonepeyHoi NNocKocTK. Toraa XecTKOCTb NoNepeyHoro ceveHns,
BKIMKOYaA Harpyaky, pacnpegensemyro Mexay KaxasiM 3aneMeHToM, MoxeT OblTe paccyMTaHa nyTeM NoCTPOEeHUsa Mogenu
MPUNOXEHHOTO YCUNWUA OT HATSXKEHWUA W KPYYEHUSA B COMETAHWM C reOMETPUYECKUMW NapamMeTpamMu, LaroMm BUTKa, nro-
Laabko NonepeYHoro ceveHust U CBoWcTBaMKU Matepvana. Mogenu onpegeneHns peakuny Ha HaTsKeHWe U CKpydYvMBaHue
pa3gensioT cregyrowum obpasom:

- aHanuTU4Yeckue ypaBHEHWA, OCHOBaHHbIE Ha AonyLeHuy o6 oTCyTCTBUKM CBOGOAHOMO NPOCTPAHCTBA MeXAY ane-
MEHTaMU KOHCTPYKUMK;

- METOAb! YNCNEHHOMO MOOENUPOBAHWA C NPUMEHEHNEM KOMMBIOTEPHBIX MPOrpamMM, B KOTOPbIX WnaHrokabens pac-
CMaTpUBAKT Kak COBOKYMHOCTb KOHLEHTPUYECKUX CIOEB, @ pacyeT BIUSHWA NyCTOT U CUM B paguaneHOM HanpaeieHuy
BbIMOMHAKT MEeTO4OM NocneaoBaTenbHbIX NPUONUXEHWA C YYEeTOM reOMeTPUYECKUX NapaMeTpoB, KWNHeMaTtuyeckux xa-
paKTepPUCTUK WU CBOWCTB MaTepwanoB; AenawT AonylleHWe O paBHOMEPHOM pacnpefdeneHny KOHTaKTHOro AaBneHns Ha
KaXX40M Crnoe, Y4To 03Ha4aeT HeobXoOMMOCTb OLEHKW BUAHWUSA NOKaNbHOW pasfaBnuBaroLLein Harpy3ky OTAENBHO OT KOH-
TaKTHbIX AaBNEHUNR;

- OBYMEpPHbIE U TPEXMEPHBIE MOZENW, NOCTPOEHHBIE METOAOM KOHEYHbIX 3NEMEHTOB, B KOTOPbIX KaXKOblA aneMeHT
B MOMepeYyHOM CeYeHWW paccMaTpuBaloT OTAENbHO, @ BHYTPEHHWE CUIbl peakuMu YyYWTbiBaloT Ha YPOBHE 3NEeMEeHTOB;
athdreKT OT NoKamnbHbIX paguanbHbIX Harpy3oK NPV KOHTaKTe Kak pesynbTaT BHYTPEeHHUX peakuwil Npu B3anMogencTBun
MeXay anemMeHTamu, y4uTblBalT cpasy B Mofeny Nbo ero oLeHnBaloT oTAenbHO.

F.1.2.3 MNpwn aHannae peakunun Ha BHELLHWE HArpy3ku (Takve Kak pa3gaBnyBalolLuMe Harpy3ku Npu yknagke) mogenu
noapasaensT:

- Ha aHanuMTU4eckne maTemaTuyeckue MOAENM, OCHOBaHHbIE Ha KOHCEPBATMBHOM AONYLEHWN O pacrpegeneHmum
Harpy3ku Mexay aneMeHTamu;

- mMateMatuM4ecKkMe Modenu, NOCTPOeHHbIe C MPMMEHEHWEM MeTOAa KOHEYHbIX ANEMEHTOB, BKIYaloLwMe nocTpoe-
HKe MOSHOW MOAEenu YCIOBUIA KOHTaKTa C y4eTOM reoOMeTpUYeCKNX NapamMmeTpoB 3NEMEHTOB U CBOWCTB MaTepunanos.
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F.1.2.4 Peakuna npu narnbe saenaerca 6onee crnoxHoW BCNeacTeUe BO3HUKHOBEHMA OTHOCUTENbHOIO CABWra ane-
MeHTOB. [ToBegeHve anemMeHTOB LWnaHrokabens npu narnbe moxeT ObITe pa3geneHo Ha cneqylllme ABa pexuma:

- pexuM 3auUenneHns, Korna Nnockne NOBEPXHOCTM OCTAKTCH MIOCKUMK, KaK B TPaaMLMOHHOK Teopun narnba Gan-
K1; 3TO COCTOAHME ABMAETCA ONpedensoWwnm A0 TEX Mop, NOKa HaNpaXKeHUe CABUIa Mexay aNeMeHTaMmu Ha HEMTpansLHON
ocu wnaHrokabensa He OygeT NpeBblllaTe CONPOTUMBIEHWE TPeHWs, onpeaensiemMoe KoagUUMeHTOM TPeHus U cunamMmm
BHYTPEHHERN peakunn OT BO3AENCTBUA HATSIKEHUA WM KPYHEHMA N BHELIHWX Harpys3ok;

- PEXUM OTHOCUTENBHOMO NepeMeLLeHNs, KOraa CoONPOTUBIEHUE TPEHWUSA MPEBLILIEHO U UMEET MECTO OTHOCHTEMb-
HbIIl cOBMWr; B cny4vae narmba ¢ NOCTOAHHOW KPUBW3HOW 3TO 03HAaYaeT, YTO CNMparnbHO HAMOTaHHbIE 3NIEMEHTLI ABUraTCA
non, AeVCTBUEM OTHOCUTENLHOMO CABWra OT CKATOW CTOPOHBI K pacTAHYTON CTOpPOHE LinaHrokabens.

F.1.2.5 OnvcaHHOe Bbile COCTOSHUE MPUBOOMT K MOSIBNEHUIO HANPSKEHWA TPEHWUS, KOTOPLIE CYMMUPYIOTCH C Ha-
NpsKeHneM ynpyroro narvba, BO3HMKAOLLEro BO BCeX anemMeHTax. [1pn HeOONbLLIOM HATSKEHUA W CKPYYMBAHUKA NPW IKC-
nnyatauvun wnaHrokabens Ha HebonblMX rmyBuHax BoAbl BHYTPEHHWE CWUMbl peakUuMy W HanpsikeHue TPeHWs, Kak npa-
BMMO, Manbl. B gaHHOM crnydae cocTosiHWe ONnpeaenseTca YnpyruM Marubom, W pacqeT CBA3aHHbIX C HUM HanpshkeHWi
MOXET ObITb BLINMOMHEH C MOMOLLBI aHANUTUYECKUX METOAOB, OCHOBaHHLIX Ha AuddpepeHumansHon reometpun. Mpu
3HAYUTENBLHOM HaTSXKEHUM WnaHrokabensa B pacyeTax ycTanocTy HeobXxoaUMO YYUTLIBATL BIUSHUE TPEHWSA, 8 TaKKe BO3-
MOXHOE BITUSIHWE KOPPO3MOHHOMO MCTUPaHUA U n3Hoca. Mogenn pacyeta OTHOCUTENBHOTO CABUra M HanpsKeHa TPeHus
noopasaensioT;

- Ha aHanUTU4eCcKUe MOAENM, B KOTOPLIX MPUMEHSIOT AOMNYLLEHWE O MOCTOSAHCTBE KPUBU3HbLI, @ pacyeT ynpyroro 13-
rmba U OTHOCUTENBLHOIO CABWMIa OCHOBaH Ha AndidpepeHLManbHOM reOMEeTPIUM, OLEHKA HanpsbKeHWA TPeHUs OCHOBaHa Ha
cune TPeHWs Ha OOHOW YETBEPTU Luara HAMOTKWU KaXKO0ro aNeMeHTa CKPYTKW, T. €. HanpsikeHue TPeHWs paccMaTpuBarT
KaK rapMOHUYECKYH (DYHKLMIO C MaKCUMAarnbHbIMM PACTAMMBAIOWMMUA U CKUMAOLUMU HANPSXKEHUAMM HA pacTsHYTOW U
CXKaTon CTOpoHax LwnaHrokabens;

- MeToAbl YMCIMEeHHOro MOAENWPOBaHWA C NMPMMEHEHWEM KOMMbLIOTEPHLIX MpOorpamMM, B KOTOPbIX pPacyeT KOHTaKT-
HOro gaBneHusi, 0BYCNOBNEHHOro HaTSKeHUEM U KpyYeHWeM, BbINOMHAKT MeTOAOM MocnedoBaTenbHbIX NPUOMMMXEeHWIA,
KOHTaKTHOE [aBneHWe MPUHKMMAIT B KAYECTBE rPaHWUYHOro YCMNOBUS NPU pacyeTe CUn TPEHWA, a YYET BMUSHWA ynpyroro
narnba ocHoBaH Ha guddepeHUUansHON reoMeTpun U NPUMEHEHUU aHaNOrMYyHOro OMUMCaHHOMY Bbille AonylleHusa ob
y4eTe OQHON YeTBEPTM Lara HaMOTKKW NMPU pacyeTe HanpsKeHUA TPEeHNS;

- OBYMEPHbIE 1 TPEXMEPHbBIE MOAENN, MOCTPOEHHbIE METOAOM KOHEYHbIX 2NIEMEHTOB, Y4MThIBAIOLLME BNMAHUE BCEX
3HAYUMBbIX (DM3MYECKUX (DAKTOPOB, BKMOYaa NPOU3BONbHLIE NPOUIN KPUBU3HBLI, B KOTOPLIX YPaBHEHUE PABHOBECUSA NMOL
OEWCTBMEM BCEX HArpPy30K pPeLlaeTcs ANA KaxKOoro afemMeHTa.

F.1.2.6 Bce paccMOTpeHHbIE Bbille MOAENM MOTYT ObiTb HACTPOEHLI MOCPEACTBOM CPaBHEHWA AaHHbLIX Pac4eToB U
3KCNEepUMEHTanbHbIX OaHHbIX HaTypHbIX ucnbeiTaHuii. Ocoboe BHUMaHWE criefyeT yaoensaTe KanubpoBke pacyeTHOn Mo-
Oenu Ansi yCroBuii AMHAMWYECKOTO NpUMEHEHUs WnaHrokabens, korga pacTarvealllas Harpyaka Wunm yribl oTKNoHe-
HWIA NPEeBbIWAKT 3HA4YEeHUs, UMEeBLUME MECTO B NPeALlEeCcTBYOLMX YCNOBUSAX IKCnnyaTaunn. B sTom cnyvae Heobxoanmo
yOenuTe ocoboe BHMMaHue OABYM BUOAM BO3OEWCTBMIA: OTMEMEHHOMY BbllLe TPEHWUI0 MEXdy BHYTPEHHUMKU anemMeHTamMu
LnaHrokabens 1 BO3MOXHLIM KOHLIEBEIM addhekTam, KOTopble BO3HMKAKOT BCNEACTBUE U3MEHEHUS rpagueHTa KpUBM3HEI
no Lwary HaMOTKW 3NEMEHTOB CKPYTKWM UINKN M3-32 OrpaHWYEeHHOW ANUHLI OT M30THYTOrO YYacTka [0 KOHLIEBOro hUTUHra.
YKasaHHble adhekTsl MOryT NPUBOAWTE K 3HAYNTENBHOMY YBENMNYEHWD AUHAMWYECKMX HAaMNPSKeHUA, yYUTbIBAEMbIX B pac-
yeTax Ha ycTanocTb, KOTOpble Heobxoanmo 060ocHOBaTb MCMbITAHWMAMKW KOHCTPYKUMKW WnaHrokabens, nmbo ¢ noMoLblo
NPMMEHEHWA MOAENEN, B KOTOPbLIX YYMTBIBAKOT YKasaHHble 3hdeKThl.

B tabnuue F.1 npuBegeHbl pasnuyHblie Nogxoabl K NPOBEAEHNMI0 aHanM3a KOHCTPYKUMK LinaHrokabens.

Tabnuuya F.1— lNogxogbl K aHanay KOHCTPYKUWK WNaHrokabens

PacTarvsaioLyve v KpyTSLLWE Harpysku

BHelwHWe Harpysku

Warnb

AHanuTu4eckue MeTodbl, NpeanonaratLme
oTcyTcTBUE CBODOAHOIO NPOCTPAHCTEA B
KOHCTPYKLMW

AHanuTuyeckne MeTodbl, OC-
HOBaHHbIE HAa KOHCEPBATUBHOM
[ONyLeHWH O pacnpeneneHun
Harpysku

AHanuTU4eckue MeTodbl,
OCHOBaHHbIE Ha JOMYLEHUN O
NOCTOAAHHOW KPUBM3HE Npu pac-
yeTe ynpyroro uaruba u BNUAHKUA
TpeHua?d

MeToZbl YUCNEHHOrO MOAENUPOBAHWUA C NpK-
MeHEeHUEM KOMMbIOTEPHBIX MPOrpamm, B KOTO-
pbixX enatT JonyLeHue, YTo WwraHrokaberns
COCTOMT 13 KOHLIEHTPUYECKUX CMOER, @ pacyeT
paguanbHbix 3OHEKTOB U YYET BIUSAHWS CBO-
H04HOro NPOCTPaHCTBA BhINMOMHSIOT METOAOM
nocnenoBaTenbHbIX NPUBIKEHWIA

MogenvpoBaHue MeTogom
KOHEYHBIX NeMEeHTOB, Npu1
KOTOPOM B MOAEMM UCMOMb3YoT
reoMeTpruyeckue napaMmeTpesl
BHYTPEHHEH KOHCTPYKL MK,

a BINWAHWE CUN BHYTPEHHEN
peakuMun Npu B3auMoaenCcTBIM
MEXKOY AreMeHTaMm 1 NX
aedopMaLni Y4UTLIBAKOT Ha
YPOBHE OTOENBHOrO 3remMeHTa

TpexmepHble MOAENK, NOCTPO-
€HHble METOAOM KOHEYHbIX
3MEMEHTOR, B KOTOPbIX peLuaeT-
CA ypaBHEHWE paBHOBECUS Nof
[OeACTBMEM BCETO KOMMIiekca
Harpy3ok C y4eTOM Npomn3-
BOMbHON KPUBU3HBI U KOHLEBbIX

adpcpekToB
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OkoH4YaHue mabnuubi F.1

PacTtsarusatolume n KpyTALLME HArpy3kn BHeluHWe Harpyaku Warnb

MopenvpoBaHue METOAOM KOHEYHBIX 3MeMeH-
TOB, MPU KOTOPOM paauarnsHble apdekTsl 1
BNMsiHWE cBOBOOHOIO NPOCTPaHCTBA MEXY
3MEMEHTAMU YYUTLIBAIOT HA YPOBHE 3MNEMEHTOB

8 OCHOBHOE OrpaHW4eHWe aHanUTUYecKWX METOAOB ONs pacyeTa W3rnbaloLlMxX HanpsiKeHWA OTHOCUTCA K
KOHLEBbLIM ahhekTam, KOTOpble MOryT UMETb MECTO BCMEACTBME COMETaHUS rpagueHToB narnba u/wMnu mManbix yrnos
HaBMWBKW Y 3NIEMEHTOB C BUTOI CKPYTKOW.

F.1.3 Bepudcukauuna MeTo0oB aHanNu3a NpoYHOCTA KOHCTPYKLUUM WNaHrokabens
MeToael aHannaa NPoOYHOCTU KOHCTPYKUMK criegyeT BepuduLMpoBaTh C MOMOLLBIO UCNbITaHUA. Takue UcnbiTaHus
MoryT BbITe pacnpefeneHsl Mo rpynnam, Kak aTo npegctaeneHo B Tabnuue F.2.

Tabnuua F.2— Bepudukalua MeToQoB aHanvM3a npoYHOCTU KOHCTPYKLUUN

Llenb neneiranui OBBEKT ucnbITaHWui

Bepudukauma mogenu pacnpegenenus | a) MiamepeHns npyu UCMbITAHWM NPOJONBHON KECTKOCTH W XECTKOCTH Npu
Harpysku, 0byCnoBneHHoW pacTArvearo- | KpyYyeHuu:

LMW M CKPYYMBAKOLLMMW BO3OENCTBU- | - oceBas Aedopmauns kak pyHKLWA NpUNoKeHHOW oceBol Harpysku. [ina
AMK NoATBEPXOEHNSA CBA3M MeXOy HaTSXKeHWeM W KpyveHneM NpuMeHsioT ABa
BapvaHTa: NMbo OAWH KOHEL, UMEET BO3MOXHOCTL CBO6OAHOMo BpalleHns
W M3MEPSIOT CBA3AHHYHO C HUM dedhopmaunio KpyyeHus, nubo oba koHua
3akpenneHsl 6e3 BO3MOXHOCTU BpaLUeHUs U U3MEPSIIOT COOTBETCTBYHOLLWIA
KPYTALLMA MOMEHT;

- fedopmaumna Kpy4eHus Kak yHKUUS MPUNOKEHHOTO KPYTALLEro MOMEeH-
Ta. [insg noaTBEPKOEHNA CBA3WN MEXOY HaTSKEHNEM U KpYYeHWeM npumMe-
HAKT ABa BapuaHTa: NMbo 0aMH KoHew, MMeeT BO3MOXKHOCTL cBOBOAHOrO
nepemMeLLeH1sa B OCEBOM HanNpaBneHun Tak, YTo MOXeT ObiTb M3MepeHa
CBfA3aHHas G HUM npogoneHas Aedopmaumd, nubo Ans oboux KOHUOB
orpaHMyeHa BO3MOKHOCTb NepeMELLEHUS] BOOMb OCK TaK, YTO MOXET BbITb
M3MepeHa COOTBETCTBYIOLLAs pacTArvBaloLLasn Harpyska.

b) TeHzoMeTpUYECKME UCMBITAHWSA, NMPU KOTOPBIX A4ATYUKWA ANS U3MEPEHNUA
AedopmaLmn pasmeLLatoT Ha OTAENBHO B3AThIX 3riemMeHTax, a Aedopma-
LMI0 M3MEPAIOT ANA YKa3aHHLIX BhILLE PEXUMOB Harpy3ku

Bepudukauma mogeny oLeHKu McnbiTaHna Ha cMATHe, MpK KOTOpbIX WnaHrokabenb nogBepraiT Makcu-
pasgaBnuUBaloLLEn HarpysKku ManbHOWN Harpyske, UMetoLLIe MecTo B NpoLiecce YKNnaakn U aKcnyaraumm,
BKJ1I0MaA COOTBETCTBYIOLLEE rEOMETPUHECKOE pacnpeneneHne Harpysxku
Bepudukauma mogenu narnbaroLmx a) McnbiTaHus KecTKOCTH Ha M3rmb, Npy KOTOPbIX M3MEPSAIOT COOTHOLLEHWE
HanpsXxeH1in MEXAY MOMEHTOM W KPMBW3HOW, MMaHMpya CXemy npoBeAeHWUS NCNbITaHWI

TakuM 06pa3oMm, YToGkl OAHOBPEMEHHO MOIMK BbITb NPUNOXKEHBI PacTs-
MMBaIOLLME N KPYTALLME HATPY3KM, 8 OLEHKY BIMAHUA TPEHWSA N KOHLUEBLIX
3(HHEKTOB MOMHO BbINO BLINOMHUTL NO NOMYYMBLLENCH B peaynsTate aua-
rpaMmMe 3aBUCUMOCTY KPUBU3HLI OT MOMEHTA

6) TeH3OMETpUYECKMe UCbITaHWSA, NPW KOTOPLIX 3NeMeHThI LWnaHrokabens
oBopygoBaHkel AaTynKamu Ans MaMepeHus gedopmauunn, a WwnaHrokabens
nogsepralT KOMBUHUPOBAHHOMY Harpy»EeHWI0, BKINOYaoWeMy HaTshKeHne,
KpydeHwe 1 narmb. KoHueBble adypekThbl MOryT BbITh y4TEHbI B UCTIBITAHUAX
3a CYeT YCTaHOBKW KOHUEBbIX (DMTUHIOB Ha 060MX KOHLax TakuM obpasom,
yTO6EI ANeMeHThI WnaHrokabens BeInM HENOABMXKHO 3aKpenneHsl B oce-
BOM HanpasneHuu

Bepudukauums mogenu HanpsKeHHoro McnbITaHua Ha yCcTanocTHOE paspyLlleHue, Npy KOTOpbIX LnaHrokabens
COCTOSIHWS U PasBUTUS YCTanocTu nofeepralT KOMBUHUPOBAHHOMY HArPY:KEHWIO, BKITOYAOLLEMY HATSXKEHUE,
CKpy4MBaHue U Uarn
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F.2 CpaBHeHWe BapMaHTOBR KOHCTPYKLMKM LUNaHrokabens

AHaNM3 NPOYHOCTW KOHCTPYKUMK ABNAeTcs 3eKTUBHBIM CPEACTBOM AR OLEHKW YPOBHA BHEAPEHWSA HOBLIX TEX-
HOMOTWA B KOHCTPYKUMAX LunaHrokabens. Mo OTHOLWEHWO K yCTanoCTHLIM 3KCMNyaTauuoHHBIM CBOMCTBAM MpY OLEHKe
HeobxogMMocTu U obbema onpegenuTenbHbIX UCNbITAHUA A0MKHBl ObiTb PACCMOTREHDbI, Kak MUHUMYM, crnegylolme na-
pameTpbl;

- MakCKUMarnbHOE HATAXKEHWE U MaKCUManbHbIA N3rnb;

- MakcUMarbHbliA YPOBEHb HanpsKeHHOro COCTOSHUA 3reMeHTa U3-3a HaTAXKEHUS 1 n3rnba;

- KOHTaKTHOe AaBMNeHWE MEXAY 3MeMeHTaMKn B KOHCTPYKLMK LunaHrokabens;

- CXEeMa pacnonoXxeHns aNeMeHToB WaHrokabena B nonepe4HoM CEHYEHNW 1 Yron HaBUBKM;

- MEXaHWYECKVE 1 KOPPO3WOHHBIE CBOWCTBA MaTepuarnoe.

[ns oueHKN HanpsHKeHWA OT HAaTHKEHNA U M3rMba M KOHTaKTHOrO AaBMeEHUs O0NycKaeTcsa NpUMeHATL Nniobol aTtTe-
CTOBaHHbI aHanUTUYecknin Mmetoa cornacHo F.3.

F.3 AHann3 nogxoQoB K BbIMONIHEHWIO aHanu3a YCTanoCTHbIX XapaKTePUCTUK

F.3.1 Jns BbINOMHEHUS aHann3a ycTanocTHbIX XapakTepucTUK AONYCKaeTCs NPUMEHATEL anbTepHaTUBHbIE NOAX04bI,
nokasaHHble Ha pucyHke F.1.

3 oblwero aHanusa onpegensoT Knacckl N0 PacTArMBaloLLEMY HaNPSHXEHUIo 1 M3rmby MnK Knacckel No pacTAruea-
OWEeMY HanpsMeHWo U M3MeHeHWAM KOHLUEBbIX YrMoB. [nsa BepuduKaummn yCTanoCcTHbIX XapaKTepMCTUK ANA 3adaHHbIX
YCMNOBWIA NPUMEHEHWA B pa3nUYHbIX noaxodax Heobxoaumo:

- NPUMEHATL pe3synkTaTk! 0bLLero aHannsa B Ka4ecTBe OCHOBbI ANSA HATYPHBIX UCMbITaHWIA OnblTHOro obpasua Ans
MoAenupoBaHnsa cpoka cnyxbkl WwnaHrokabens;

- MPUMEHATL pesynkTaThbl NIOKaneHOro aHanuaa, 4tobel NnpeobpasoBaTe BO3geNCTBUE ODLLEN Harpy3kM B Hanpske-
HWE 1 Aedopmaumio u 06beaUHUTE C AaHHBIMW 3aBMCUMOCTU HaMNPsXKEeHWIA OT Y1cna LMKINOB A0 paspylleHus Ha ypoBHe
3aNEeMEHTOB AMNA PacyeTa ycTanoCTHOro paspyLUeHus.

HonyckaeTca NpUMeHATL pasnuyHble NOAXodbl ANA pacyeTa MEeCTHbIX HanpsXeHW W yCTanoCTHOro paspyLueHus
[ANs BPEMEHHbIX NOCNeqoBaTeNnbHOCTEN peakuun Ha HanpsxeHue HaTsKeHna 1 n3rmd, nnbo Ha HanpsKeHNe HaTsHKeHus
W KOHUEeBOW yron. BapnaHTt «HanpspkeHue HaTsKeHWs 1 M3rmb» NpuMeHsIoT B cryyae, Korda KoHueBble adhdekTsl aBna-
IoTCA HeBOMBLUMMW, UMK KoHLeBoW adpdekT yunTeiBatoT Bnarogaps macwtabHoMy daktopy. MacwtabHelin hakTop MoXeT
ABNATHCA DYHKUMEN OT BENWMHMHBI M3rnba 1 noaToMy HeobxoanMo paccMaTpyMBaTb COOTBETCTBYIOLWMIA OManasoH BENNYUH
narnba. B cnyyae, korga KkoHueBble ahdeKTbl ONUCLIBAIOT TPEXMEPHBIMKU MogensamMu, TpebyeTca Hannyne HeoBxoauMbIX
CTATUCTUYECKMX AaHHbBIX O HArPyXeHWW B 3aBMCUMOCTU OT HaNpsXXeHWUs HaTSKEHUA N KOHEYHbIX YITOB 13 obLwero aHanuaa.

WMcnbiTaHue
YMEHbLLEHHbIX
- - obpa3uos
Obwui TNokanbHbIA aneMeHToB
aHanus aHanus wnaHrokabens
\
Pacnpepenexne
3HaYEeHWNA: S
OuHamunueckue / - n3rvba; \
Harpysku . - HATAXKEHWUS;
- KOHLIEBBIX YITOB N
B anemeHTax [aHHbie
lwnaHrokabena: 06 ycTanocTHon
- HanpsHKeHus; NpPOYHOCTH
KoHcTpykuus '
mec?rinli 3 - fechopmanuu; 3NeMeHTOoB
- CMELEHNE wnaHrokabens
Haknapok
HaTypHble
3KcnnyaTaumoHHbIe
MCMbITAHMS

PucyHok F.1 — Cxema aHanuaa ycTanocTHbIX XapakTepucTuK
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F.3.2 [Insa pacyeTa yCcTanocTHOrO pa3pyLUeHns 4onyckaeTcs NPMMeHATb pasnyHble Npoueaypbl C UCNoNb3oBaHKueM
MeToAoB, onucaHHblx B F.3.1. K HUM OoTHOCAT:

a) obwuin aHanu3, OCHOBaHHLIW Ha MOLENU PErynspHbLIX BOMH, B KOTOPOM KMacchl peakuny Ha uarub v HaTsKeHune
NMPUMEHSAIOT B KAYECTBE UCXOAHLIX AAHHLIX ANS aHanu3a MecTHbIX HanpsKeHWIA;

b) 0Bwwnin aHann3, OCHOBaHHLIA Ha MOOENW HEPEryNsPHbIX BOMH, B KOTOPOM ONpefensoT BpeMeHHble psdbl pac-
TAMMBAKLWEN 1 M3rmbaloLen Harpyakuy, ¢ gancHerwen 0bpaboTKON aTMX BPEMEHHbBIX PAOOB ONA pacyeTa HanpsKeHWA u
YyCTanocTu ¢ MPUMEHEHNEM CMNEQYHOLLNX anbTePHATUBHbLIX NOAXOA0B;

c) npeobpa3soBaHMe BpeMeHHbIX PAAOB 0bLLel peakuyn Ha HaTsKeHWA U M3rmb BO BpeMeHHbIE paabl HaMpPsKeHWiA
C NOMOLLEBI BEpUOULMPOBAHHOM aHAaNUTUYECKOW (bopMyrbl U NMPAMON pacyeT yCTanocTHOTO pa3pyLUeHUst MOCPEACTBOM
06paboTkM BpeMEHHbIX PAAOB;

d) NpMMeHeHne COBMECTHOTO pacnpeieneHnsa 3Ha4YeHNIn HaTsKeHUs U Marmba 1 onpefeneHne KNaccos no uarnby u
COOTBETCTBYIOLLEMY HaNpPsKeHWI0 OT HaTsKeHUst NyTem obpaboTkM BpeMeHHbIX PSOoB, HanpuMep ¢ MCNoMb30BaHNEM Me-
Toga «goxaa» e coomeemcmeauu ¢ FOCT 25.101; 3atem Knacckl peakumy MoryT OblTb NPUMEHEHBI B Ka4eCTBe MCXOOHbIX
OaHHbIX NS pacyeTa HanpsKeHWUM aHanUTUYECKUMI UMW YUCTEHHBIMA METOOAMU;

€) Kracchl peakLK, KoTopble MOryT BbITb OnpefeneHsl ¢ NpUMeHeHeM ansTepHaTUBHBLIX MOAXOA0B:

1) ecnn M3aMeHeHUs1 HaMNPSKEHNS HAaTSHKeHUA HEe3HAYUTENbHbI (T. 8. MBMEHEeHUe HanpsPKeHWr, 0ByCnoBNeHHbIX
HaTHKEHWEM, HE3HAYMTENBHO MO OTHOLLEHWUIO K YCTanocTW), cpedHee 3Ha4YeHne HanpaKeHUs HaTAKeHUs MOXKET nNpumMe-
HATLCSA N5 BCEX KNacCoB M3MeHeHUsa 13rnba;

2) ecnn U3MeHeHWe HamMpsKeHWA HaTSKEHUSA YMEpPEHHoe (T. e. U3MeHeHWe n3rnba Bee ellle ABMAETCA onpeae-
NSOWKUM), MOXKET BbiTe YCTAHOBMEHO COOTHOLUEHWE MEXKOY HanpseHWeM HaTsKeHus 1 u3rmbom nocpeacTBoM perpec-
CMOHHOrO aHanusa;

3) ecnu pesynsTaTt BO3LENCTEUSA OT UBMEHEHUS HATSHKEHUS UMEET BEMUYMHY TOrO XKe Nopagka, 4To u peaynstat
BO30eMCTBUA OT U3MeHeHWUs narnba, HeobxoaUMO NOCTPOUTL 0BPaboTKy BpeMeHHOro psiia Ha OCHOBe BbiOOpa B KadecTBe
OCHOBHOW BEMWYKUHBI NGB0 HaNpsKeHUs HaTskeHus, Nbo narmba, 4Tobbl NONY4YMTL KNACChl OQHOBPEMEHHO M3MEHSHLLE-
rocsl HaNpPsHKeHUs HAaTAXKEeHUs 1 narnba;

4) npouenypbl COBMECTHOrO pacrnpeferneHuns, KOTopble Takke NPUMEHAT B Crydae UCnonb3oBaHWa noaxona
«HanpsKeHWe oT HaTsKeHUs U KOHLEBOW yron».

F.3.3 B obwewm cny4dae Heobxoanmo WCCNeaoBaTh pa3nuyHble NONOKEeHNA B NONepedHoM ceveHun wnaHrokabens
1 BOOMb LWMaHrokabens ans BbiABNeHUA Hanbonee HebnaronpuATHOTO y4acTka. [Ana yyeta BNUAHMA HanpasneHusa gei-
CTBWS HArpy3oK OT BO30eNcTBUA (hakTOPOB OKPYXaroLEN cpefbl A0NYyCKAeTCa NPUMEHATL pa3nuyHbIe AOMNYyLLEeHNS:

- Ha OCHOBe fuarpamMm MOBTOPAEMOCTW BOMNH M HanpaBfeHWi ONpedensaiT Hauxy[dllee HanpasneHwe u genart
OOMyLUEHME Ha OCHOBE KOHCEPBATUBHOIO NMOAX04a, YTO B 9TOM HanpaeneHUW NPUNOKEHb! HanpsKeHWa Bcex knaccoe. B
3TOM Cryyae NpoBepAEMLIE MNOMOXEHUS NONEPEYHbIX CEYEHUIA OrPaHNHYUBAIOT OOHOW MIOCKOCTLIO;

- HanpaBneHHOCTb BO3OEWCTBMI NPMHUMAKT B PacyeT MNOMHOCTLI, YTODL! pacnpedennTe YCTanocTHOe pa3spylue-
HWe Mo nonepedyHomMy ceveHunto. [na atoro TpebyeTcs onpeaenuTb COCTOAHWE MOPS ANa psOoa HanpaseneHWn Ha OCHOBe
aunarpamm NoBTOPAEMOCTY BOMH W HanpaeneHuid. [INa kaxaoro HanpaeneHWs NPUMEHSIOT NOAX04 Ha OCHOBE perynapHoi
UnNu HeperynapHoi mogenu. Bmecte ¢ TeM HE0BX0OMMO TPEXMEPHOE NPEeACcTaBNeHne MOAENN HanpsKEHHOMO COCTOSHUA
W pa3BUTUS YCTanocTu Ansa pacnpeneneHns ycTanocti B nonepedyHomM cedeHun. Heobxogumo onpenenenue marmba no
OBYM OCAM, 1 B TO e Bpema Heobxoaumo TpexmepHoe NpeacTaBneHne N3MeHeHus yrna.

F.4 MeToab! o6wero aHanusa pe3ynsTaTtoB BO3AeACTBUA Harpy3okK

F.4.1 OGwue nonoxeHus

F.4.1.1 LUenb obuiero aHanuaa BO3OENCTBUA Harpy3oK 3akrovaeTcs B onpefeneHn Bcex cTaTuYeckux U guHamu-
YECKUX XapaKTepuCTUK KOHCTPYKLWKW CUCTEMBI LWNaHrokabens. B Takom aHanvae opMUpYIOT MOMHOEe NMpeacTaBsieHne o
COOTHOLLEHWUW «Pe3ynbTUpyloLas cuna/coeury (oceBas Harpyaka B 3aBMCMMOCTU OT OCEBOM0 YANUHEHUS, narnbaroLuii
MOMEHT B 3aBUCHMOCTU OT BENUYUHBLI M3rnba, KpyTALWMWA MOMEHT B 3aBUCMMOCTU OT Yrra 3akpyYyuBaHusa) B MONEpPEYHOM
CeYeHun.

Pesynkrathl 06Liero aHanusa Bo34eUCcTBMA HAarpy3oK MOryT BbiTk CTPYNNMPOBaHbI N0 CNeayoWwM OCHOBHbBIM KaTe-
ropusm:

- pesynsTUPYHLLME CUMbl B MONEPEYHOM ceveHun (3hhekTUBHOE HaTsKeHUe, N3rnbatolime MOMEHTLI, KpYTSLLWIA
MOMEHT);

- 0Bwme napaMmeTpbl OTKNOHEHUSA WNaHrokabens (M3rmb, oTHoCUTENbHOE yOnMHeHne, yron uarnba);

- obwme napameTpbl NONOXeHnA WwnaHrokabens (KoopauHaTel, pacCTOSHUE A0 APYIUX KOHCTPYKUMIA, MONoXeHue
TOYKM KacaHWs MOPCKOTO AHa, MECTOMONIOKEHNE HA MOPCKOM [HE TOYKWM, OT KOTOPOW HAaYMHAETCHA HEMOLABWMKHBIA Y4aCTOK
LwnaHrokabens, u 1. 4.);

- YOEpXKMBaloLMe YCUMUA B TOYKaX KPernneHWsl K XKEeCTKMM KOHCTPYKUMSIM (Hanpumep, peaynsTupylollas cuna u
MOMEHTLI HAa KOHLIE »XECTKOW Haknaaku).

F.4.1.2 37K pe3ynbTaThl KONMMYECTBEHHOTO aHannaa peakuun NpUHMMAaKOT Kak BbiXodHble daHHble obuero aHanvsa
pansepa. Kpome Toro, ocobyk BayXKHOCTb ANA KOHCTPYKLWK LWNaHrokabena npeacTaenaT cnegylowme cnyvyan KomouHm-
pPOBaHHOMN (T. €. OQHOBPEMEHHOR) peakLnn:
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- peakums Ha KOMBMHMPOBAHHOE BO3AEWCTBHUE «3(DMEKTUBHOE HATSKEHWE — U3TMB», ABNAILLASCA OCHOBOW Ans
OLEHKM MPOYHOCTW KOHCTPYKLMK LunaHrokabens, a Takke pacdera yeTanocTHOMO HanpshkeHUs A4 OTAENbHO B3ATLIX ane-
MEHTOB B MONEPEeYHOM CEUEHUM;

- peakumua Ha KOMBUHUPOBaHHOE BO3AEUCTBUE «3hMEKTMBHOE HANPAKEHUE — OTHOCUTENLHLIN Yron» B Henocpea-
CTBEHHOIM BNM30CTM OT TOYKM KPEMIEHKS, SBNSAOLLAACS OCHOBOW ANs NPOEKTUPOBaHWUA YCTPOWCTB AN OrpaHuyeHns ns-
rvba wnaHrokabens (HanpyMep, }KecTkUe Haknaaku Unu pactTpyd) Npu KpenneHnn K KOHCTPYKLMK,

CTaTu4eckuid aHanus cnegyeT BoiNONHATE ¢ NPUMEeHeHWeM MOMHOCTLI HEMUMHEMHOro noaxoaa. Heckoneko anstep-
HATUBHLIX BAPUAHTOR MOXET GbiTb UCMOML30BAHO NPU NOcneayoleM NpoBedeHUn QUHAMUYECKOTo aHanuaa, NoBTOPHO
Ha4YMHasA C COCTOAHWA CTATUYECKOrO paBHOBECWA. MccrieqoBaHue HernmuHenHOCTW ABMAETCA OTNUYMTENBHON 0COBEeHHO-
CTbIO Cpedu MMEIOLWMXCH METOA0B OMHAMUYECKOTO aHanusa. 3HaHne OnpedensAlwmux HENMHENHbIX XapakTepucTUK 4ns
aKTUYECKON CUCTEMBI, a TaKKe UCCNEeaoBaHne HeNMMHENHOCTU B MPUHATLIX METOAAX aHanuaa ABNAETCA pellalolmMm Ans
TOYHOCTH, a CrnegoBaTensHo, U AN Beibopa NoaxoasLLero Noaxo[a K BuINonHeHWo aHanusa. O630p NprMeHseMbIX METo-
[0B AVHaMUYECKOro aHanuaa ¢ UCrosib30BaHNeM KOHeYHO-aNeMeHTHOW Modeny npeactaeneH B Tabnuue F.3.

Tabnwuua F.3 — MeTogbl Y4UCNEHHOTO MOoOenupoBaHUA C NpUMeHeHMeM MeToda KOHEYHbIX aNneMeHTOoB

HenuHelHocTb
Meton Harpyska oT dhakTopos i E
OKpy»XaKLLen cpegbl pyKy
HenuHelHblA aHanns Bo Bpe- Harpy»xeHne MoppucoHa. [eomeTpuyeckan XecTKOCTb.
MeHHoW obnacTtu (NTD) WHTerpauus ¢ paktnyeckon oT- | HenvHelHoe nonepeyHoe ceyeHue.
METKOW NMOBEPXHOCTH KOHTaKT C MOPCKUM OHOM.
[MoBepxHOCTb KOHTaKTa (HanpumMep, pacTpyo).
Bonbluoe npocTpaHCcTBEHHOE BpalleHue
JInHeapu3oBaHHLIN aHanu3 Bo JluHeapuaoraHa y NONOXeHUs CTATUYECKOrO
BpemeHHon obnactu (LTD) paBHOBECKSA
AHanua B yactoTHon obnactu InHeapusoBaHa y NonoxeHwa
(FD) CTaTU4eCKoro paBHOBECKS
(cToxacTuyeckas nuHeapusauus
B Cry4ae HeperynapHoro Bo3-
MYyLLEeHWUS)

[MpocTpaHcTBEHHAA KOHUIypaums WwnaHrokabens, NogcoeauHeHHOro K nnaey4emMy HethTerazonpoMbICIIOBOMY CO-
OPY)XEHWIO M IKCMNyaTMPYeMOro B AMHAMWUYECKUX YCIOBUAX, Kak NpaBuio, MOXET MEHATLCHA. 3TO O3HA4YaeT, YTo Kadka
NNaBy4yero COOPYXeHUs1 KOMMNEHCHUPYETCA U3MEHEHUEM NPOCTPAHCTBEHHOW KOHpWIrypaLmm wnaHrokabens B TonLe Boabl.
Takve cucTembl, Kak MPaBuIo, UMeKT OTHETIIMBO BblpaXKeHHbIE HENMMHENHbIE XapakTepucTuk. CrnegoBaTensHO, aHanus B
HENWHENHOW BpeMeHHOW 0bnacTu cnegyeT paccMaTpyBaTh B KAYECTBE OCHOBHOIO METoAa aHanvaa Ang wnaHrokabens.
[ns aHanwaa B HEMNWHEWHOW BpeMeHHO obriacTy cnefyeT AOMyCKaTk HEOTrPaHUYEHHOE NepeMeLLEHWE W MPOCTPaHCTBEH-
HOe BpallleHWe LnaHrokabens.

AHanu3 B NMHeapu3oBaHHOW BpeMeHHOW 0bnacTu 1M aHanMa B YacTOTHOW obnacTi AonycKaeTcsa NMPUMEHATb Npu
YCMNOBUW, YTO MPMMEHWMOCTb TAKOTO aHanvMa3a NoATBEPXAEHAa B npouecce BepuduKaunm OTHOCUTENBHO aHanuaa B He-
NMHEWHOW BpeMeHHoW obnacTu.

F.4.1.3 OCHOBHYIO AVHAMWYECKYH HArpy3ky Ha LUnaHrokabenu B yCroBWUAX 3KCMyaTauMu onpeaensioT BOMHEHU-
€M W CBA3aHHOW C HWM KayKOoW MnaByyero HedTerasonpoMbICIIOBOrO COOpY:eHUs. BonHeHvwe B aHanvse MOXeT ObiTb
perynsipHoe unn HeperynsapHoe. PerynspHoe BONMHEHWe BO3HWKAET B pesynbTaTe AeTepMWUHUPOBAHHOW rapMOHUYECKON
BOJIHbI G 3a4aHHBIM MEPUOLAOM M aMNUTyaol. HeperynapHoe BONTHEHWE BO3HUKAET B pe3ynbkTaTe CTOXacTUYECKOW BOIHbI,
reHepMpyeMoKn U3 3a4aHHOro CnekTpa BosH. HeobxoarmMo NpUMEeHsTb OOUH U3 CNEeaYOLLMX METOOOB UMW UX COYETaHWE:

- aHanwu3 Bo BPEMEHHOW 0bracTut Ans YCnoBuiA HEPErynspHOro BOMHEHNS;

- @aHanu3 Bo BPEMEHHOW 0bracTi Anst yCnoBuiA peryrnsipHoro BOMHEHWS;

- aHanu3 B YacTOTHOW 0BnacTh Ans yCroBUiA HEPEryNsapHOro BOMHEHWS.

F.4.1.4 ameHeHWe nepuoda BOMH credyeT paccMaTpvBaTb B NpoUecce aHanvaa Ans YCNOBWUIA PerynsipHoro U He-
perynsipHoro BOSIHEHMWA C LUenbio onpeaeneHna Hanbonee HebnaronpyATHBIX YCNOBUIA HAarpy»eHUsi. 3T0 0COOEHHO BaXHO
npy aHanu3e B YCNOBUSX PEMYNSIPHOrO BOMHEHWSA, KOTOPLIA MOXET UMETE 3HAYUTENbHbIE CUCTEMATUYECKME MOTPELLHOCTU
ONs AMHAMWYECKW YYBCTBUTENBHBIX cucTeM. MameHeHne nepuoaa BOMHbI cneayeT BhIMOMHATE € YYETOM:

- CTaTUCTUYECKON M3MEHYMBOCTW NEeproaa BOMHbI;

- 4acToTbl cOBCTBEHHbIX KonebaHuin cucTeMbl LWINaHrokabens;

- MWKOBbIX 3HAYEHWI NepefaToYHOM OYHKLMKM Ka4vky NnaeBy4ero HedTerazonpoMbICNOBOr0 COOPYKEHNS;

- 3aBWMCUMMOCTW Nepuoda konebaHuil OT UHTEHCUBHOCTM Harpy3ku, HanpuMep Harpy3ku B 30He 3anfecka B YCNOBUAX
BO3MYLLIEHHOTO ABUXKEHWS.
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Heobxogumo noaTBEepAUThL, YTO MPOAOIKUTENBHOCTE BPEMEHHOTO WHTepBana, NPUHATOro Npu NPoBeAeHWU aHa-
nv3a Ans HeperynsipHoro BPEMEHHOMO WHTEPBana, AOCTAaToO4HA AN NOMNyYeHUs OLEHKW BO3AENCTBMA IKCTPEMANbHbIX
Harpy3oK ¢ AOCTAaTOYHOW CTATUCTUHECKON OOCTOBEPHOCTEH). ITO OCOBEHHO BaXHO NPW COYETAHUM BOMHOBLIX HArpy3oK 1
HM3KOYACTOTHBIX Harpy3ok. [1ns npoBegeHns aHanusa MOXHO MCNoMbL30BaTk METOA, NPYBEOEHHEIN B [5].

[MTpyMEeHMMOCTb YNPOLLEHHOro MOAENUPOBAHWS U/MNM METOA0B aHanuaa gomkHa ObiTe noaTBepxaeHa bonee co-
BEPLUEHHLIM MOAENVMPOBaHWEM W/UNW aHanM3oM ANA HECKONbKMX pacCcyHeTHbIX cnyyaes. B yacTHoCTK, AnA XapakTepHbIX
(KpUTUYeCKUX) YCIOBUI HarpyXeHus gormkHa ObiTh NpeaycMoTpeHa Banuaauyuns cornacHo tabnuue F.4.

Tabnuuya F.4— MeTtoaobl Banugauuv MeTogoB aHanmaa

MpymeHseMblid METOA aHanuaa MeTon Banuaauuu
JIMHeapW30BaHHLIN aHanM3 Bo BpeMeHHoW obnacTu HenwHelHbI aHanna Bo BpeMeHHoW obnacTti
AHanua B YacToTHOW obnacTtu AHanva Bo BpeMeHHOW obnacTtu
AHanua perynsipHeix BOMH AHanna HeperynspHbIX BOIH

F.4.2 MogennpoBaHue nonepe4yHoro ce4eHus B obllem aHanuse

Kak otmeueHo B F.1—F.3, wnaHrokabenb MOXeT UMeTb AOBOMNbHO CMNOXHble 0BLMe XapakTepUCTUKKA NonepeyHoro
ceyeHus npu narnbe BcneacTeMe ckavykoobpasHoro M3MEHEHUS peakLMmn Ha ua3rmb, oBycnoBNeHHOrO KOHTaKTHBIMW Harpya-
KamMu U TPpeHWEeM MeXY 3NeMeHTaMu LnaHrokabens. 3T0 NPUBOAMT K FTMCTEPE3NCHBIM XapakTepUCTUKAM B3aUMOCBA3N
MeXay MOMEHTOM U M3rmbom B MONepeyHoM CeYeHWM, KOTOpPbIe 3aBWCAT OT CPEAHEero 3Ha4yeHUA HaTsKeHWs LNaHroka-
Bena. Obwue xapakTepUCTUMKKN NONEPEeYHOro Ce4eHnsa TUMOBOro wraHrokabens moryT 6eiTe 06006LWeHbl cnegyowym ob-
pasom:

- pasnuyHble Aemnupyrolne CBOMCTBa KOHCTPYKUMKM CBA3aHbl C 0ceBOW AedhopMaLumen, AepopmMaument KpyyeHus
1 n3rmba wnaHrokabens;

- NPOOOMBHYIO 1 KPYTUIBHYH) }KECTKOCTE MOXHO pacCMaTpUBAaTh Kak NOCTOSHHYIO ANs 3a0aHHOM0 HATSKEeHWS LUnaH-
rokabens;

- geMndMpoBaHMe KOHCTPYKLUMMK, CBA3AaHHOE C OCeBOW OedhopmMaumein u gedopmMaumnein KpyvyeHus, MoxeT BbiTb
npubnMXeHHO NpeacTaBneHo ¢ NOMOLLBH MOOENW BA3KOrO AeMNgMUpoBaHma (T. €. Mogenn NOCTOSHHOMO NMHENHOro demn-
hnpoeaHus). SkBUBaNeHTHoe aeMndupoBaHue cneayet oxuaaTe Ha yposHe 1 % — 5 %;

- OTYETNWBO BbIpaXKEHHAs METns rMcTepe3nca COOTHOLIEHWA MeXOy MOMEHTOM W narmbom Habniogaetcs npu ma-
rmbe c BonblWon aMmnnMTyQoN BCNeacTBUE OTHOCWUTENBHOIO NMepemeLLeHns Mexay areMeHTamMu, Kak rnokasaHo Ha pu-
cyHke F.2. XapaktepucTuki ructepesvca npu uarnbe onpegensioTca CBOWCTBAMM matepuana CroeB M TPEHUEM Mexay
cnosamu. B ycnoBUsIX MOMHOMO CMELLEHUSA 3NEMEHTOR B MOMNEPEYHOM CEYEHUM IKBUBANEHTHOE AeMMNUPOBaHNE MOXET
cocTtaBnATb 4o 20 % — 30 %;

- npwv u3rube ¢ Manou amnNnNUTyAon WwnaHrokadbene Beget cebsi, Kak WnaHrokabens, UMerLLniA CNNoLIHOe nonepey-
HOE ceyeHre. 3TO CBSA3aHO C TEM, YTO CUIMbl TPEHUA MEXAy 3NEeMEHTaMU B KOHCTPYKUMW LUnaHrokabens npenaTcTByoT
OTHOCUTENBHOMY MEPEMELLEHUIO 3NEMEHTOB B MOMEPEYHOM CeYeHUU. DKBUBAMNEHTHOE OeMnupoBaHMe MOXET BbiTb Ha
ypoBHe 1 % — 5 %.
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x
xy

X — n3rub;
Y — uarnbarowmmn MmomeHTt, kH-m

PucyHok F.2 — XapakTepHblil npuMep onpeneneHHon NyTem W3aMepeHuin NeTNK ructepesumca npu narnbe

MprBeneHHbIe Bhille LUdPbI, kKacalumecs AeMn(UupoBaHus, cnegyeT paccMaTpuBaTth TOMNBKO B Ka4eCTBE TUNOBO-
ro npumMepa. Mx ncnone3ytoT Ans Ka4eCTBEHHOM OLIEHKN MeXaHu3ma AeMnUpoBaHUA NPUMEHUTENBHO K LUNaHrokabensam.
OueHky AeMncMpoBaHUS KOHCTPYKLUK LNaHrokabens cnegyeT BINONHATE B KAXO0M OTAEMBHOM ClydYae Ha OCHOBE WC-
NbITaHWA aKTUYECKON UM aHAMNOTUYHON KOHCTPYKLMKM NONEePeYHOro CeYeHus.

Taknum 06pa3oM, MOXKHO CAenaTh BbIBOA O TOM, YTO AeMnupyoLiMe CBONCTBA W XapaKTEPUCTUKN KECTKOCTU NpU
narnbe WMEKT APKO BblpaXeHHbI HEeNUHEeRHbIA xapakTep. CnefcTBMEM 3TOTC SBISETCS 3aBUCHMOCTb XapaKTEPUCTUK
JKECTKOCTW M AeMndUpyoLLMX CBOWMCTB WnaHrokabenen oT amnnuTyabl ©aruba npy gMHAMUYECKOM HarpyxeHun. bonee
TOro, AeMNUPOBaHUE U KECTKOCTb KOHCTPYKLUWKM MOMYT 3HAYMTENBbHO MEHSATHCS BAOMb LWnaHrokabens. YBenuyeHHoe
memnupoBaHne KOHCTPYKUMW MPOSIBASIETCA B 30HaX ¢ BOnbLIMM AMHaMuyeckum uarnbom (Hanpumep, Ha onopax, rge
peakuus Ha U3rub perynupyetca orpaHuuuTensaMu uarnba). MeHbliee gemMndupoBaHue NpoABNAETCA B 30HAX C Marbim
OMHAMUYECKUM M3rnBom.

O6wuin aHanu3 peaynsTaToB AeWCTBUA AMHAMUYECKUX HArpPy30K Ha WnaHrokabenb, Kak NpaBumno, BbINOMHAKT C Mo-
MOLLBK AUHAMUYECKUX KOHEYHO-3MEMEHTHBIX METOLOB MOAENMPOBaHWS BO BPEMEHHOW 06rnacTu, B TO BPEMSA Kak aHanma
BUBpauuil, 06yCnoBnNeHHbIX BUXPEBLIMM NOTOKAMK, ¥ aHanu3 (hopMUpoBaHnsa cBoBoaHbLIX NPONETOB, Kak NpaBuno, BbINon-
HAKOT B YacTOTHON obnacTu. [na aHanusa pe3ynsTaToB OeACTBMA Takoro pofa Harpy3ok Tpebyertcs obluee onucaHue xa-
pakTepUCTHK LWnaHrokabens B nonepeyHoM cedeHun. JonyckaeTca NpUMeHeHWe creayowmx METOO0B MOAENUPOBAHMUS:

a) aKBMBArNeHTHas MOOenb BA3KOro AeMndUpoBaHUa, pekoMeHayemas Ans yCroBui BUBpaunin ¢ Manoi amMmnmimTy-
[0, HanpumMep Ans aHanusa BUubpaumi, oByCcrnoBneHHbIX BUXPEBLIMW NOTOKAMM, M aHanu3a hopMUpoBaHUS CBOBOAHBIX
nponetoB. [demngupoBaHne KOHCTPYKLUMW, B HE3HAYUTENbHOW CTENEHW NPOSBIALLEECH Ha HUWKHEN CTOPOHE, JOMKHO
ObITe NpeacTaBMNeHO Kak annpoKCMMAaLMs, OCHOBaHHasA Ha KOHcepBaTMBHOM noaxode. Heo6xoawmo npuMeHATb nocTo-
SIHHbIE 3HAYEHWSA KECTKOCTM B MONEPEYHOM CEYEHUW, XapakTepHble Ans BUbpauumii ¢ Manoi amnnutygoi. Takoi nogxon
NPYMEHUM K NMOCTPOEHMWIO MOAENEN ANA PELLEeHUs 3a4a41 BO BPDEMEHHOI ¥ YAcTOTHOWM 0bnacTax;

b) cornacoeaHHas MoOenb NonepeyHoro CeYeHUst MOXKET ObiTe Mony4eHa Mpy BBeAEHWM MOMYYEHHOTO OMbITHOM
MyTeM rMCTEPE3UCHOTO OTHOLLIEHUS MOMEHTA U M3rnba B KOHEYHO-3MEMEHTHYH MOZENb BMECTE C MOOENNbH BA3KOro AEMM-
dmpoBaHua Ans yyeTa oceBoro AeMnrUpoBaHns U AeMndUpoBaHna Npu KpyYeHuu. C npuMeHeHWEM HEMUHEWHOM CXEMbI
ANA pelleHns 3aayn BO BPEMEHHOW obnacTu ata mogens obecnedyvMBaeT COrMacoBaHHOE MOOENVPOBaHUE XapaKTepu-
CTWK KOHCTPYKLMK LUNaHrokabens.

Mopenu BsAskoro geMndKpoBaHWs, Kak NpaBuno, NOAXOAAT ANA BCeX BUAOB AedOpPMUPOBAHHOIO COCTOSHWA CU-
CTeMbl LUNaHrokabens, HanpuMep Moaens AemndupoBaHus Paned, MaBecTHaa Tawke Kak NponopuMoHanbHas MoAenb
memndupoeaHua. BmecTe ¢ Tem Takasd Modernb He NO3BONAET ONpefensATb pa3nuyHbie YPOBHW AeMNMPOBaHUSA ANs pa3-
NWYHBLIX BUOOB AecopmaLmm.
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[MpyMeHeHWe cornacoBaHHOW MOAEN NoNepeyHoro CeveHns NpeacTaBnsaeT CNoXKHOCTb AN KONMYeCTBEHHOW OLeH-
KW ¥ B OCHOBHOM pEKOMEHA0BAHO NS NPOBEPKY Bonee NpocThix MOAENe pacyeTa KOHCTPYKUMIA. DKBMBANEHTHas MoOAENb
BA3KOro OeMNUPOBAHUS Taloke MOXET NPUMEHATECA Kak annpoKcUMauMsa npy aHannse AMHAMUYECKUX XapakTepUcTUK,
BKMoYaa crnydyan uarnba ¢ bonbluoi amnnutyaon. B atom cnyyae cnegyeT NPpUMEHHATbL HU3KMIA ypoBeHb 06LLero BA3Koro
AeMndupoBaHns (XxapakTepHelid AN OCEBOro AeMndupoBaHna U AEMNMUPOBaHUA MPY KPYYEeHUW) ONS peanucTUYHOro
npeacTaBneHns paccenBaHns IHEPruKn Npy npeobnagalLLen YacToTe OTBETHbIX KonebaHui, HanpuMep B MUKOBbIA Nepu-
0f B CNeKTpe peakumu.

Tawke gonyckaeTcs MpYMeHeHWe Opyrx Modenei, HanpuMmep BA3KOCTHbIX MOAENen, NO3BONsALWKUX onpesensaThb
pasnnyHbie YPOBHW AeMNUpoBaHMA NpU pasnuyHbIx BUaax aecopmauun (0CEBOR, NpyU M3rube U KpydeHuu), npocTpaH-
CTBEHHOE OnpefeneHne ypoBHa AemMndupoBaHns 1 T. M.

F.4.3 MpuHuunbl o6lero MmogenMpoBaHus

F.4.3.1 OBwune nonoxeHus

UucneHHas annpokcUMaLuus, Kak npaBuno, BKMYAET NPOCTPaHCTBEHHYIO AMCKPETU3auuio LnaHrokabens Ha Ko-
HEYHOE YNCIO ANEMEHTOB, a TaKKe QUCKPETM3aUMI0 OMHAMWUYECKUX HArpy3oK No BpemeHu 1 yactote. MiccnegosaHue cxo-
OMMOCTMK PELUEHNA NyTEM MHOIOKPaTHOrO aHanv3a C y4eTOM MOCMeaoBaTerlbHOro YTOMHEHMA AMCKPETU3aLUK SBNAETCA
OCHOBHbIM MPUHLIMNOM A8 NPOBEPKM TOYHOCTU AMCKpPEeTM3aLMn. JUCKPeTM3aLUmMio cYATaT NPUeMneMoit, Korga 3aMeHe-
HWE OTKNWMKa Mexay ABYMSA nocrneaoBaTenbHbIMU AUCKPETU3aLUAMU NPUEMIEMO OTHOCUTENLHO Lieny aHanusa. B Takom
crnyyae OTCyTCTBYET MpakTudeckas uenecoobpas3HocTs B AanbHENLLIEM COBEPLUEHCTBOBAHMM UCKPETU3aLMN.

PykoBoacTBo no oTaeneHeIM Bonpocam obuiero MmogenuposaHus npueefdeHo B F.4.3.2—F.4.3.4. [lononHuTensHoe
PYKOBOACTBO MO MOAENMPOBaHWID COOEPXUTCA B CTaH4ApTax U NpakTUYeCKUX pekomeHaaumsx, Takux kak FOCT P 59306
n FOCT P 59309 (cm. markxe [5], [36]).

F.4.3.2 MNpocTpaHcTBEHHAA ANCKpeTU3aumnst

Ocoboe BHMMaHWe OOMKHO ObITh yAENeHO CNeayLMM BONPOCaM, CBA3AHHLIM C NPOCTPAHCTBEHHOWM ONCKPETU3a-
umer cucTemMsl WnaHrokabens:

- yyacTku ¢ 6onblIMM M3rnbom, HanpPUMEp NOABELLEHHbLIE U MPOBUCAIOLLNE YYACTKY;

- Y4acCTKW KOHTaKTa, HanpuMep Y4YacTKu, Ha KOTOPLIX MPOMCXOOMT KacaHue MOPCKOro AHAa, NogaepKUBAaILLMUX Npu-
cnocobneHun, pacTpyba;

- OKOHEeYHble YCTPOMCTBA MpK MOSKMIOYEHUN K CTAaLMOHAPHBIM KOHCTPYKLUWAM;

- Y4aCTKW C BbICOKOW UHTEHCHMBHOCTLIO HArPYKEHWSA WU rpafveHToOM Harpy3ku, HanpyuMep 30HbI NEPUOLUYECKOTO
cMavMBaHus;

- YYaCTKWM CO 3HAYUTESIbHBIM M3MEHEHWEM XapaKTEPWUCTUK NMOMNEPEYHOIO CEYEHUA, T. €. KECTKME HaKNaaku, orpaHu-
yuTenu usrmba, Mogynu NaBy4YecTy;

- Y4acTKuM C M3MEHEHWEM OMWHbI 3neMeHToB. OTHOCUTENBHOE U3MEHEHUE ANVIHLI MEXOY COCEAHUMW 3NEMEHTaAMU
C NOCTOSAHHBLIMW XapaKTepUCTUKaMU B NOMEPEYHOM CEYEHUW HE JOIMKHO MpeBbIWaTth 1:2, MOXKeT NoTpeboBaThCs MEHbLLIEE
OTHOCUTENBHOE W3MEHEHWE ATUHbLI MPU HEPABHOMEPHbLIX CBOMCTBAX MOMNEPEYHOr0 CEYEHUS;

- cXaTble y4acTKu, T. €. Y4acTKu ¢ oTpuuaTensbHbIM 3diheKkTUBHBIM HaTseHwem. Crnenqyet BoibMpate 4OCTATOYHO
HeBGonbLIME ANWHBLI ANEMEHTOBR ONA WUCKMYEHUS BO3MOXXHOCTM NOTEPU YCTOMYMBOCTWM Mo JWnepy B rpaHuuax ogHoro
3NEeMeHTa, T. €. KOHEYHO-3MEMEHTHAA CeTKa O0rmkHa ObiTb JOCTAaTOMHO MENKOW AN BbIABNEHMA NOTEHLMANbHOW NOTEpK
YCTOMYMBOCTM NO Jitnepy B Mogenn obLlero aHanusaa.

F.4.3.3 OuckpeTusaumsa no vyactote

[ns KOpPEKTHOrO ONMCaHWA Harpy3ku OormKeH ObITb ONpefeneH CnekTp YacToT HAarpy3oK, 0ByCnoBneHHbIX, Hanpu-
Mep, BOMTHEHWEM W Ka4KOW HedhTerazonpomMeICroBoro coopyxeHusa. Ocoboe BHYMaHWE OOMKHO BbiTb yAENEeHO NOTEHLUU-
anbHbIM PE30HAHCHBIM YacTOTaM CUCTEMBI LnaHrokabens. [1na 4acTOTHO-3aBUCUMbIX CUCTEM NPEeanoYTUTENBHBIM SBMS-
€TCA aHarnu3 Ans yCroBWUWA HEPErynspHOro BOSMIHEHWSA, YYMTBIBAIOLLMIA HArpy3KW OT CryYarHbIX BOMH.

DYHKUMID Nepefady BO3OEWCTBUIA OT NEpeMELLEHWIA NNaBy4yero COOPYXEeHUS BbipaKarT Yyepes amnnutyqy v da-
30Bble YIMbl Kak (OYHKUMA 3HAYEHWUIA YacTOT W HanpaeneHWin OWUCKPETHLIX BOMH. [UCKPeTHbIE YacToThl M HanpaeneHus
OOMmkHbI BbITh TWAaTensHo nogobpaxel, YTobbl 06ecneYnTs TOYHOE ONMUCaHME MEPEMELLEHUIA HEDTErazonpoMbLICIIOBOrO
coopyeHus. [pyMeHsI0T cneaylolmne pekoMeHaaLum:

- 4acToTbl BbIDMpaKT C OXBATOM PE30HAHCHBIX MMKOB B (hYHKUMK Nepeaaqn BO3OeWCTBUIA OT NepeMeLLeHnid nnasy-
YEro COOPYKEHWSA, HAaNpUMep PEe30HAHCHLIX YacTOT NpU BEPTUKANbLHON, DOPTOBOM W KUIEBOWN KadkKe;

- OOMKHBI ObITL ONpefeneHsl U NPeACcTaBneHbl B AUCKPETHOM BUAE YacTOThl, MCKINoYaeMble U3 yHKLUW Nepeaaymn
Harpyaku OT Kadku nnaeyyero HehTerazonpoMbICNOBOrO COOPYKEHUS (MMEET 3Ha4YeHue, HanpuMep, AN Nonynorpy»HbIx
nnatcopM 1 NnartopM ¢ HAaTSXKHBEIMUW onopamMu);

- YacTOTHbIA AManas’oH JO/MKEH OXBaTbiBaTb BCE 3HAYMMbIE YACTOThI B BOJTHOBOM CMEKTPE, KPUTUYECKUE PEXUMBI
crnegyeT OUeHUBaTb Ha OCHOBE BO3MOXHbIX PE30HAHCHBIX HYacTOT B CMCTEME LunaHrokabens;

- OWCKpeTM3auMs HanpaeneHua BOIMH No MHTepeanam B AvanasoHe oT 15° go 30°, kak npaevno, ABnAeTca AocTta-
TOYHOW Ans oBecneyeHns XopoLlero NpeAcTaBneHna 0 NepPeEMELLEHUAX MIaBy4Yero COOPYKEHNS.

F.4.3.4 QuckpeTuzaums no BpeMeHu

YucneHHoe MHTErPUPOBaHWE N0 BPEMEHW NMPUMEHSAIOT NPU aHanu3e Bo BpeMeHHoW obnacTu, 4Tobbl nonyyYnTb amc-
KPeTHbLIE BPEMEHHbIE pAabl peakuuy cucTemsl. BeiDop wara guckpeTusaunm no BpeMeHn ABMAETCA peluarLlmum ang obe-
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cnevyeHusa YCTOMYMBOCTM M TOMHOCTM MPSMbIX METOAOB MHTErpUpoBaHWA MO BpeMeHW. Hibke paccMOTpeHbl HeKoTopble
acnekTbl:

- BPEMEHHO Lar, HeoBXoaUMEIN ONs NONYYeHUs YCTOWYMBOMO YACNEHHOIO peLleHns, B 6onbLUoi cTeneHn onpeade-
ngaetca Haubonblue cobcTBeHHONW MOAOK KonebaHwiA, NPUCYTCTBYIOWEN B AUCKPETHOM MOAENU KOHCTPYKLUMW. 3TO CBA3a-
HO C HeOBXO[UMOCTBIO NMPOBEAEHWSA KOPPEKTHOMO MHTerpupoBaHnsa BCeX COBCTBEHHbBIX MOA AN5 NOMyYeHUs YCTOMYMBOro
peLleHns, BKMoYas, HanpuMep, Mogbl, KOTOpble He UMEIOT 3Ha4YeHWsA ANA NPencTaBneHns peakuum cMcTeMbl. XapakTep-
Hbll BpEMEHHOW LWar HaxoauTesa B AvanasoHe ot 0,1 go 0,4 c;

- AnA HenMHeWHoro aHanuaa B 06Lem cny4vae TpedyeTca MeHbLUWIA BpEMEHHOW Wwar AN Nony4YeHns yCTOMYMBOro
YMCMEHHOTO PELUEHWUSA MO CPABHEHWIO C NMHERHBIMW BUAAMK aHanusa. 3To cnpaBeanveo, B YacTHOCTU, AN YyBCTBUTENb-
HBIX K YACMEHHBIM METOAAM CUCTEM, HanpuUMep, Ans CUCTEM CO 3HAYUTENBHOM HEMWHENHOCTLIO 3aBUCMMOCTHM NepemeLLe-
HWI. K Takum cnydasiM OTHOCAT 3adayv O YCIOBUA Marnoro HaTsXeHWs, BKIYatoLlme MOMEHTambHYI0 HarpysKky, cmsi-
TWe, KOHTaKTHbIE 33434l W XapakTepHoe HenuHelHoe NoBefdeHve maTepuana, HanpyuMep rucTepesnc Mexgy MOMeHTOM
1 narnbom;

- Ang onpefeneHns BO3MOXHOMO HEMWHEWHOTO LWyMa, OTpax}aroWwero HETOYHOE YMCNEHHOe peLleHne, Bceraa non-
eH ObITb NpeaycMOTPeH KOHTPOMb MPaBWIEHOCTY CTAaTUCTUYECKUX AaHHEIX O BPEMEHW peakumMmn CUCTEMBI;

- AnA NONyYeHusl TOYHOTO YWCMEHHOTO PEeLUeHWs BhINOMHSAT UCCMefoBaHue CXOOMMOCTU C YYeToM nocnesoea-
TEMNbHOO YTOYHEeHWA OMCKPETU3aUnn No BPEMEHM.

[na aHanusa Bo BpeMeHHOW 06nacTv ¢ y4eTOM Harpy3ku OT CTOXacTUYeCKUX BOMH, Kak npaeuno, TpebyeTtca dop-
MWpOBaHWe CTaTUCTUYECKMX AaHHbIX O OMCKPETHOM BpeMeHW ANA nepeMelleHni NnaBy4ero COOPYHKeHWs U ABVXKEHUN
BOIMH COMMAacHO 3aJaHHOMY BOMHOBOMY crnekTpy. CTatucTvyeckve AaHHbIe O NPOSOIKUTENBHOCTU AEACTBUSA Harpy3skW Bbl-
pa)karoT Yepes KOHEYHOE YACMO raPMOHMK C NPUMEHEHWEM CTOXaCTUYECKON dhaskl /UMM CTOXacTUYECKOW aMnnUTyab! AnA
nonyYyeHnss NpeacTaBneHns O cnydanHbix BonHax. [JlomkHa BbiTe BEINONHEHA OLEHKA KaYecTBa MoMyYeHHbIX BPEMEHHBIX
BOMHOBbLIX PAAOB ONS Hagnexallero npeacTaBneHnss HeobXoAMMbIX CTAaTUCTUYECKUX XapaKTepucTHK (raBHbIM o6pa3om
CTaHOApTHOrO OTKMOHEHWS, CpedHero nepuofa nepexoaa BoMNHbl Yepes HyneBoe 3HayeHne, KoadduumMeHTa acuMMeTpum
n koapchuumeHTa akelecca).

F.5 AHanus npoueccoB yKnagku

[aHHbIA aHanu3 NPUMEHSIOT AN OnNpefeneHusa Harpy3oK, OeMCTBYOLMX Ha WwnaHrokabens Bo Bpems YKNagkw,
B TOM 4uMcne oOyCcrnoBneHHbIX OaBneHWeM B NUHMAX LuNaHrokabens, KadykoW cydHa, Bo3aercTBMemM obopyaooBaHuA Ans
YKNagKkW, Harpy3kaMmu npy yaepaHuv, BO3AeNCTBMEM MpU MPOoKNaake B TpaHwee, obpaTHO 3achkiNkoWn, CMATUEM, BO3-
OeCTBYEM rPyHTa MOPCKOrO AHa 1 onepauvami B MPOLECCe NPOTArMBaHUS.

AHanua NpUMeHST ANS onpeneneHns criefyrLlmnx napaMeTpoB, KOTopble He0BX0AMMO YUMTLIBATL MPU MPOEKTM-
pOBaHUK LWNaHrokabens:

- OonNycTUMbIE Mpefensl CMEeLLEHUs CyaHa OTHOCUTENBHO TOYKW KacaHusa WnaHrokabens MopcKoro AHa Kak hyHK-
UK OT COCTOSHUA MOPS U NapamMeTpOB TEYEHW;

- W3MEHEHWs HaTsKeHNs 1 narnba Boonk WnaHrokabens Kak hyHKUMA OT COCTOAHUS MOPA M NapaMeTpoB TEYEHUN;

- AnarpaMmbl HaTsKeHna 1 narmba BO BpeMeHHon obnacTtv Ana paga ToYek BAOMe WnaHrokabensa, BKkNnioYasa To4Yku,
ONA KOTOPLIX OnpedeneHbl MakcumaneHaa BENUYMHA HaTKEHNA U MMHMMAanbHbIA paguyc narmba;

- OOMyCTUMbIE NEpPEeMELLEHUA CyaHa NS UCKITIYEeHNA YPE3MEPHOTO HarpyXeHus WnaHrokabens;

- OCTaTOMHOE HaTSKeHWe MpKW yKNagke B TPaHLLEe;

- MakcuMarbHbI Nepuoa BPEMEHU Kak (hyHKLMU OT COCTOAHMSA MOPS, B TEYEHME KOTOPOro BLIMOMHSOWEE YKNaaKy
CYOHO MOXET COXpPaHsiTh CBOE MNOMOXEHWE [0 HAaYana npoLeccoB ycTanocTHOro paspyLleHus B WnaHrokabene;

- BO3gencTBMe obpaTHOM 3aChIMNKK;

- nonepedHas gedopmMauuns, obycnoBneHHas pasgaenuMBalolLMMM Harpy3kamu Bo BpeMs XpaHeHWs U NPOoXoXKAeHUs
yepea kabenenogawllme yCTPOWCTBA B COYETAHWUM C BO3AEWCTBUEM BHYTPEHHErO OABMNEHUA W HATSKEHWA B Mpouecce
YKNagKu.

[ns onpeneneHns MakCUManbHO LONYCTUMBIX YCITOBMIA OKpY»KatoLlel cpebl aHanua A0MmKeH ObiTh BbINONHEH ANA
BCEX CTaaWW yKNaakvi NPMMEHMTENBHO K NEpeMeLLEHMAM CyaHa M B AnanasoHe NorogHblX YCNoBWUA, 3aaaHHbIX 3aKkasqyukom
B Ka4yecTBe rMapOMETE0PONOrMHecknX KpUTEPHEB.

Ecnu yknagka BKNOYaET NpoTArMBaHune wWnaHrokabens yepes Tpyobl |- unm J-tuna, 4omkHO BbITb ONpegeneHo Mmak-
cumanbHoe ycunue, NpuknagbiBaemoe K WraHrokabeno npyu NpoTArMBaHWK, ¢ YY4eTOM OeWCTBYIOWER Ha WnaHrokabens
CUMbl TPEHWA Kak Ha8 MOPCKOM OHe, Tak u BHyTpu Tpyb |- nnn J-tuna.

[MpoekTHbIE HAarpy3KW Ha LWNaHrokabens, MMHUMAanbHbIE paguyckl M3rnba n JonycTUMble pa3naBnvBaloLLmMe Harpya-
KM LOMKHLI HAXOAWTLCA B Npeadenax, onpedeneHHbIX B paMKax aHannaa npoueccoB yKnagku.
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FOCT P 71204—2024

MpunoxeHue G
(cnpaBo4Hoe)

HaTypH ble UCNbITAHMUA WNaHrokabena

G.1 HaTtypHble UCnbITaHUA WNaHrokatens

B tabnuue G.1 npuBeneHo pykoBOACTBO Af151 M3roToBWTENel WwnaHrokabens no NnogroToBKe Nporpammbl HaTypPHbIX
MCMBITAHWA. 3TW UCTbITAHWA SOMKEH ONPEAENATE 3aKasyuK Kak onpefenTensHble (MpoBoAAT Ha OTPE3Ke OT ONbITHOro 06-
pasua) unv npMemModHsle (NpoBoaAT Ha obpasue, oTpe3aHHOM OT M3roTOBNEHHOrO WwnaHrokabens). Mcneitanus, Tpebosa-
HWA K KOTOPbIM NpuBedeHbl B pasgene 10, 4omkHbl ObiTb MPOBEAEHDI, 38 CKMIOYEeHWEM CIy4Yast, Korga 3akasyuk oTkasancs
OT WX NPOBedeHNUs, MOCKOMbKY pe3ynbTaThl paHee NPoBedeHHbIX UCMNbITaHWA ABMAITCA NPUMEHUMBIMW AN NpoekTa.

Ta6nuua G.1— HaTypHble ucneiTaHus LWnaHrokabens

Bug veneitanua

enu 1 MccnegosaHns
wnaHrokabens U A

OnbiTHas obwas ckpyTKa Llenu:

(n3roToBNEHWE OMNBITHOMO - OUEHWUTb TEXHOMOTMYECKYH peann3yeMoCcTb U3roTOBNEHUS;

obpasua) - MOATBEPAUTL BO3MOXHOCTE U3rOTOBMEHWS U Pa3MeELLEHNSA 3NEMEHTOB B NONEPEYHOM
ceyeHuu;

- MOATBEPAWTL NPOrHO3HLIE XaPakTEPUCTUKW (HanpuMep, AMameTp, BEC).
MccnegoBaHus:

- aTTecTaumsa TeXHOMOrMW cBapKWM TpyO 1 3adenku;

- eCI1 NomnepeYHble CeYeHUs CKPYTKN ANA AMHaMUHYECKNX U CTaTUHECKUX YCIOBUWIA OTIN-
YarTcs, HeoBxoaMMO M3roToBUTE 0DpasLbl Ana 06oMX BapUaHTOB MOMepeYHbIX CE4EHUI

CoBMeLLEeHHbIe UcnbITa- Llenu:

HWA Ha CKPYYMBaHWE W - OMpefenuTb NpKU Harpy<eHnn 40 pacyeTHOW BENMYMHLI HAarpy3ku Ha pacTsKeHue
pacTsKeHue OCTaTOYHYK AehopMaLUio, OCTAaTOUMHOE CKpYYMBaHWE, XapakTEPUCTUKN CKPYUYUBAHUA 1
NPOAOMbHYH }KECTKOCTb KOHCTPYKUMK;

- COIMacoBaTh C 3aKa34MKOM YBEMNMYEHWE PACYETHOW HArpy3Kkn Ha pacTsXeHue o corna-
COBAHHOIO YPOBHS, MPEBLILIAIOLLEND MaKCUMAanbHYI HAMPY3Ky Ha pacTskeHve, And onpe-
[OerneHnsi BENUYMHbI Harpy3kuy, NpyM KOTOPOW 3NEMEHTLI B COCTaBe LunaHrokabensa npekpa-
WwakT hyHKUMOHUpOoBaTL (Mpeaen NpoYHOCTY Ha pacTsxeHve Ans wnadrokabens);

- noaTBepaMTs DanaHCUMPOBKY LNaHrokabens, KOHCTPYKLMA KOTOPOro npegycMarpuea-
eT 6anaHcUpoBKY Ha CKpy4YMBaHUE;

- onpegenuTb ycunue, Tpebyemoe ana KpyyeHws LunaHrokabens B KaXKaom paguansHoM
HanpaBneHun Npy OTCYTCTBUW HATSXKEHWUSA U NPUW MOLLATOBOM YBEMUHYEHUN HATSKEHUSA.
MccnegoBaHus:

- cnocob 3agenku ana obecnedeHns HaaeKHOW UKCaLMU BHYTPEHHUX SMEMEHTOB;

- YMCIO NPUPALLEHNIA Harpy3ku 40 JOCTUXKEHWA MaKCMManbHOW Harpy3ky Ha pacTske-
Hue (He meHee 10);

- METO PErUCTpaLMW Harpy3ku, YBENMYEHUS ONVHBI U YINa KPyYeHWUs Ha Kaxaom Luare
YBENMWYEHUS Harpy3Kku;

- MPOOCIMKUTENBHOCTE NEPUOAA HaXOXKAEHWA WnaHrokabens nog JeNCTBUEM MaKcu-
ManbHOIM pacTArMeBaroLLer Harpy3kn (He MmeHee 1 4);

- MOBTOPAKLLEECH YBEMUYEHNE W YMEHBLLLEHWE HArpy3ky (LUMKNnYeckoe N3aMeHeHue
Harpys3ku) 4na nony4yeHus ctabunbHbIX NokasaTenen OTHOCUTENBHOMD YANMHEHUS W
CKpY4YMBaHUS,;

- eCnv NonepeyYHble CeYEeHNs CKPYTKWA ANA AMHaMWUYECKUX U CTaTUHECKNX YCNOBUIA OT-
NUYAOTCH, TO paccMaTpyBaloT OTPe30K ONbITHOro obpasua Ana oboux BapuaHToOB

McnbiTaHWs XecTKocTH Llens: nogTBEepaouTL TEOPETUYECKYIO KECTKOCTL NpKY Marnbe Ans wnaHrokabens.

npu usrube VMccnenoBaHue: nowaroBoe U3MepeHue NPUNoXeHHOW CUNbl (Harpyaku) U narnba wnax-
rokabens 4ns NOCTPOeHWs 3aBUCUMOCTHW; BEMWYMHA MOMEHTA CONPOTUBIEHUS CeYeHNs,
nony4eHHas Oons sagaHHon AnvHel obpasua, 4omkHa hMKCHPOBaTLCA C NOCTPOEHWEM
KPWBOWM NpPY pas3nnyHblX 3Ha4YeHuax cunel/narnba
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lMpodomxeHue mabauusl G.1

FOCT P 71204—2024

Bua ucnbitanusa
wnaHrokatens

Llenn n nccnegoeaHns

McnbiTaHua onsa oueHku
NMPOYHOCTH OKOHEYHBIX
YCTPOWCTB (MCNblTaHne
NPOYHOCTK Ha pacTAXeHue
C OKOHEYHBIMW YCTPOR-
cTBaMU)

Lenu:

- NOATBEPAWTL, YTO MPOYHOCTL OKOHEYHbLIX YCTPOWMCTR 40CTATOMHA, MCXOOA U3 NMPOeKT-
HOW HAarpy3ku Ha pacTHaKEHWE;

- MoKasaTb, YTO B3aUMOAENCTBME MEXY ANIEMEHTaMM COOTBETCTBYET MPOrHO3HOMY
(Hanpumep, HeT nokaneHoro paspylweHnda 6onee cnabbix 3N1EMEHTOB, OTHOCUTENBHOE
YOMWHEHWE 3NIEMEHTOB COOTBETCTBYET MPOrHO3HOMY).

WccnenoBaHus:

- MPOEKTHOE HATSAXKEHWE MOXET OTNIMYATLCA ANA KaXA0ro KoHLa, Npy onpeaeneHim
NMPOEKTHOTO 3HAYEHWUS HATSKEHUSE HEOOXOAMMO YYWUTLIBATL BCE BO3MOMXKHbLIE BAPUAHTHI
HarpyaKku, BKIOYas aTanbl YKNagky, NMUKBKOALMKW, U3BMNEYEHNSA, IKCnyaTaummn B 3KCTpe-
MarnbHbIX YCNOBUSAX;

- CKOpOCTb YBENUYEHWUS NPUKNaabiBaEMO 0ceBol Harpy3ku (He Bonee 1 % oT makcu-
MarnbHOMo HaTSXEHUS B NPOLIECCe YKNaaku B CeKYHAY);

- NPOJOIMKNTENBHOCTE YAEPKaHWE NPU UCMBITaHWAX (He meHee 1 4);

- HeobX0OMMO pacCMOTPETL BO3MOXKHOCTE B MPOLIECCE UCTLITaHWA NPUKITaabIBaTh Ha-
rpy3Ky, NMPEBLILLALLYH MakCMarnbHOe NMPOEKTHOE 3HavyeHne, ¢ y4eToM Heobxoanmoro
3anaca npoYHOCTH

CoBMELLEHHbIE UCTbI-
TaHWA Ha pacTsKeHWe U
mnarnb

Llenn: noaTBepaoute, YTO WnaHrokabens cooTeeTcTBYET TpEOOBAHUAM B OTHOLLEHUN
3a[aHHOrO COYETaHWA HATSHXKEHUA NPU yKNagke Unn akcnnyarauum (B 3aBUCMMOCTM OT
TOro, Kakas BennyuHa 6onblue) 1 narnbaroLllen Harpy3sku.

McecnenoeaHus:

- HeobxooMMOo BOCCO34aTh NMPOEKTHYK pacTArMBarLLY0 HArpy3ky U paguyc narmba npu
yknagke. B Tpybax wnaHrokabens qOomKHO ObiTb YCTAHOBMEHO HEMPEPLIBHO KOHTPOMK-
pyemoe naBreHve, NpUHATOE AN Npouecca yknagku;

- CKOpOCTb YBENUYEHWUA NpUKNaabiBaemMoit 0ceBol Harpysku (He Bonee 1 % oT makcu-
ManbHOro 3HaYEHWUs HAarpy3kW Npuy yknazake B cekyHay);

- NPOAOIMKUTENBHOCTE YAEPKAHWUS NPU UCMLITaHUAX (He MeHee 1 4);

- HeoDXOOMMO OLIEHUTL OTHOCMTENLHOE NepeMeLLeHE AaNeMEHTOR 1 WX Oedopmaumio
B pesynsraTe B3auMOAENCTBUA B YCIOBUAX U3rnba n HaTsKeHns;

- CPaBHWTbL OBanM3auWio ANEMEHTOB C pe3ynsTatamMu UCMbITAaHUS Ha CMATHE

WcnblTaHuns Ha cxkaTtue/
cMaTre (MoOenupoBaHue
YCTPOWCTBa HaTsKeHus
npw yknagke)

Uenu:

- NOATBEpAWTL AOMNYCTUMOE COMPOTMBMNEHNE CMATUIO, 33aHHOE U3rOTOBUTENEM LUMaH-
rokabens;

- 3adMKCUpOoBaTL B3aUMOOEWCTBME MeXdy aNeMeHTaMK NpKu YBENWYMBAIOLLENACA pas-
[AaBNUBAIOLLEN HArpy3kKe;

- IoKanbHoe CMATME MEHEE MPOYHLIX 3NTIEMEHTOB, M3MEHEHWE B3aUMHOIO pacnonoxe-
HWUS ANEMEHTOB B cevyeHnn, Aechopmauns 3anonHUTENENn, MecTa NPUNOXEeHUs KOHTaKT-
HOro JAaBMneHus;

- MOAroTOBUTL O 3aKa34uka pyKOBOACTBO Mo o6ecneyvyeHno LenoCTHOCTM WNaHro-
kabens nocne BO3MOXHbIX MHLUWOEHTOB CO CMATUMEM B MPOLEcce HamaTblBaHWA Ha
BapabaH, TpaHCNOPTUPOBaHUSA W YKNa[KU;

- onpegenuTb NPoYHOCTb 0Bpasua NPy NPOEKTHOM YCUIUK CXaTus.

MccnenoeaHus:

- ANSA 3a0aHHbIX yOePKMBaKLWMX YCTPOWUCTB HaTsXuTens HeobxoamMmo noaTeepanTb,
YTO NpegnaraemMoe coveTaHue LinaHrokabens/yCTpoicTBO HATSXKEHWA COOTBETCTBYET
KPUTEPUAM MPUMEHMMOCTU NS NPOEKTa, YCTAHOBMNEHHLIM B JOTOBOPE HA U3rOTOBINEHWE
LunaHrokabens;

- ecnu yaep»XuBalLlMe YCTPOWCTBA He 3a[aHbl, HeOBXoAMMO NpefoCTaBuTE Nnog-
pPAAYMKY, OCYLLECTBNSILWEMY YKNaaKy WwnaHrokabens, cBegeHns 0 COnpoTMBIEHWUN
WwinaHrokabensa cMATUIO, ANS ONpeAeneHus KOHCTPYKUMY YAEPKMBAIOLLMX YCTPOWCTR
HaTsHUTENs;

- Npr HEOOGXOOMMOCTW UMK NPU OTCYTCTBUM AAHHBIX O HAMNPAaBMNALWNX U YOEPKMBAKD-
LMX YCTPONCTBaxX HaTaxMTeNna HeobxoaMMO BbINOMHWUTE OLEHKY HECKOMNBKUX BAapWUaHTOB,
4yT0bBbI ONPenenvTs ONTUMATbHbIN;
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lpodomxerHue mabnuyes G.1

Bua uenbitaHus

€1 1 UCCnegoBaHus
winaHrokabens L A

- onpegeneHne YMcna npUpalleHnid pasgasnyBaolen Harpyskn B COMeTaHUM C 0CEBON
Harpyskow unu 6e3 oceBoW Harpysku U 4ecTBUEM AABNEHUS B NUHUAX WNaHrokabens
npu yknagake;

- onpefeneHne CKOPOCTU NPUNOXEHUS CXMMAaKoLLen Harpyskn (He bonee 5 MM/MUH)
UMK guanasoH CKOPOCTEN CHMMAalOLWMX Harpy3ok, Kotopele ByoyT MMeTe MeCTo, McxXoas
M3 NpegnonaraeMorn CKOpoCTW NofaYyu LWaHrokabens B npouecce yknaaku;

- M3MepeHne aedopmMaL M nyyka npu NPOEKTHOM CHUMAIOLLEM YCUMUN C M3BECTHON
KOHChUrypaumein HanpaensawLwmMx 1 reOMeTprei yaepx1BarLnx YCTPONCTB HaTsxuUTe-
ng;

- M3amepeHne gedopmMalnn ANeMeHTOB BCNeacTBUE NPUIMOXKEHUS MPOEKTHOIo CXUMar-
LLEro ycunus;

- MOBTOPHOE NPOBEAEHUE U3MEPEHNS NPW YBENWYMBAKOLLEMCS Liare Harpy3ku ansi
onpedeneHns paspyLUakLLei Harpy3aku

OnpegeneHne koapchuum- | Llens: onpegenntb KOahUUMEHTLI TREHUA MEXOY aNeMeHTaMK B NONEPEYHOM ce-

€HTa BHYTPEHHENO/BHELL- YEHUW MyYKa U MEXOY NMOBEPXHOCTEI0 MyYKa M YAEPKMBAOLWMMY YCTPOUCTBAMM MpW
Hero TpeHus M3roTOBIMEHUN LUNaHrokabens.
McecnenoBaHua:

- OUEHWUTb YYBCTBUTEMBHOCTL NAapameTpa TPEHUS OTHOCUTENbHO reOMEeTPUYECKOoro no-
NOXEeHUs NMyyKa B UCMbITATENBHOW YCTAaHOBKE (KPYrOBOE pacnonaXeHne) U pacnonoxe-
HWA BHELHWX Hanpaengawwwx (2, 3, 4 HanpaenawLWmx);

- CKOPOCTb MPUMOMKEHWA HAarpy3kW U Nepuogbl yaepxaHus;

- OUEHUTL XapaKkTepUCTUKKU NOM3y4YecTy

WMcnbiTaHna wnaHrokabe- Llens: onpefenuts 3aBUCMMOCTL BO3MOXKHbIX NMOCMNEACTBUIA OT 3HEPTUM yaapa/Benuyu-
na Ha yoap Hbl Harpys3Ku.
lccnenoBaHuaA:

- 3agaBas LWarv Harpy:xeHus 1 Bbibrpas 06BeKT AN NPUNOXEHUA YOapHOWA Harpyaku,
HeobX0OMMO OLIEHUTL BEMUYMHY 3HEPTUK yaapa, NPUBOAALLEro:

a) K 06pa3oBaHNI0 BHELLIHETO MOBPEXOEHUS,

b) kK fechopmavm anemMmeHTa,

C) K nocnegyroLemMy paspyLUeHno aneMeHTa B NpoLecce yKNnaaky Uiy aKkcnnyatauum

WenbiTaHus Ha guHamude- | Llenu:

CKYH yCcTanocTtb - MOOTBEPAMTE YCTANOCTHYHK AOMNTOBEYHOCTL M (NS crnyYas aKcnnyatauuy 4o oTkasa)
onpegenuTh 3anac NPoYHOCTH;

- NOATBEPAMTL NMPUIOAHOCTE YCTPOMCTB CONPsiKeHWs wraHrokabens n obopyaoBaHus
nnaey4ero HedTerasonpoMbICIOBOrO COOPYXKEHWA ONA SKCNnyaTauum B AUHaAMUYECKMX
YCMNOBUSAX;

- OMpefenuUTb TOYKM U3HOCa U BEMWYMHY M3HOCA MEXIY 3NIEMEHTaMu;

- OMpEAEnUTL YCTanoCTHLIE XapaKTepUCTUKN KPUTUYECKOro 3NeMeHTa LwnaHrokabens B
KOHCTpYKUMK WwinaHrokabens;

- NoATBEpOMTE NPaKTUYECKYH MPUMEHUMOCTbL METOAOB NPOEKTMPOBaHWA, METOO0B
aHanuaa v NporpaMMHbIX CPEACTE M3TOTOBUTENS.

lccnenoBaHua:

- HeobXxo4MMO BOCMPOU3BECTM MaKCUManbHOE NPOrHO3npyeMoe OTKIMOHEHWE, Npef-
noriaraemblid MakCUMarbHbIA ManasoH HaTAXKEHWA U NOArOTOBUTL DIOKM AaHHLIX ANA
pacyeTa ycTanoCcTHOW AOMTOBEYHOCTM U Neproaa BpEMEHU [0 YCTanocTHOro paspylue-
HKA (NpYU HeobXoAUMOCTH);

- HeoBxoaMMO Mcnonb30BaTh MeTannuMueckuit obpasel, MHTepdelca Ha nnaey4yen
nnatdopme 1 obpasew KeCcTKOW Haknagku;

- HeobXoouMo onpenenuTb BIWAHWE Lara CKPYTKU, OTHOCUMTENLHOMO NONOXKEHWS XKECT-
KOW HaKnagku n OTHOCUTENBHOIC NOMOMKEHWUS B UCTLITATENBHON YCTAaHOBKE;

- MPU UCMbITAHUSAX HEODXOOMMO OTCMNEXUBATL MOMNOKEHUE KaXO0ro CTHIKOBOTO CBApHOro
Wwea B cocTaee obpasua

122

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 126 /162
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

OkoHyaHue mabnuus! G.1

FOCT P 71204—2024

Bua ucnbitanusa
wnaHrokatens

Llenn n nccnegoeaHns

OnpepneneHne CKkOpPOCTK
cBo60oagHOrO 3anonHeHns
BOOON

Llenb: onpegenuTe pacxod NnoToka no AnvHe obpasua Yepes NycToThl B ero NonepeyHom
CeYeHUN.

WcecnepoBaHus:

- HeoBXofMMO NnogaTte Hanop BoAbl K 0AHOMY KOHUY o6pa3sua n n3MepuTs pacxod BoAbl
Ha OpPYrom KOHLE;

- HeobxooMMo yunThiBaTh TpeboBaHWe K ONpeaeneHnto pacxofa noToka npu nocTynne-
HWW BOAbI Yepe3 OKOHEeYHOE YCTPOMCTRO, T. €. «NepBblii KOHeL» BO BPEMA YKNaaku;

- HeoBX0OMMO YYUTLIBATh M3MEHEHWe pacxoda NoToKa BOAbI NpW yBENUYMBaKLLEMCSH
[aBneHnn Bogbl

OnpegeneHre yMeHbLUe-
HUSA MOMNEePEYHOro CeYeHmns
noa AeACTBUEM MMApoOCTa-
TUYECKOTO [1aBMNeHns

Lenu:

- OLEHUTL MMAPOCTaTUYECKOE BO3AENCTBME HA MOMEPEYHOE CEYEHME NMYYKa;

- OnpefenuTb YMeHblLUeHWe guamMeTpa Uy paguanbHyo gedopMaumnio Kak OyHKLKWIO oT
BEMUYUHBLI TMAPOCTATUHECKOTO AaBNEHUS.

ccnegoBaHuWs:

- OLUEHWUTL BO3AENCTBME Ha OTOENBLHO B3ATLIE 3MNEMEHTHI, T. €. OKPY:KHAsA NoTeps ycTom-

YMBOCTM MeTannuyeckux Tpyo, gecdopmauns kabensa vnv BNMTbiBaHWEe Boabl 060M04KON
3MNEMEHTOR;

- OUEHWUTb BHYTPEHHEee AaBneHne Ans MetanniMyeckux Tpyb.

MpumeyaHue — TlycTble, He HaxodslMecs Mo OaBMNeHWeM MeTannuye-
ckue Tpybel Haubonee nogBepKeHbl BO30ENCTBUIO;

- CKOPOCTb YBENMYEHUA OaBNeHnA,
= BnnAHWe ;qecbopmau,nn kabena/cxaTns M30NAUWK Ha XapaKkTeprCTUKn kabens

McnbitaHust oukcupyo-
LLMX 3NEMEHTOB KEeCTKUX
HaKknagok

Llenb: nogTBEpAUTL COBMECTUMOCTE MHTEPHENCOB 1 ONPeAenvTh rPaHUYHbIe 3HAYEHUS
Ons yrna, paguyca v opyrux napameTpos.

WcecnepoeaHus:

- HeoBXOL4MMO BbIMOMHWUTL NPOBEPKY MapPKMPOBOYHLIX 3HAKOB, METOAOB BM3YanbHOro
noaTBEPXKAEHUA COEOUHEHNA U T. M. MEXAY CONPAraeMbiMIU YacTamu;

- UCMbITAHUSA BbIMOMHAT ¢ 06paTHLIM HATSKEHWEM, UMEHOLLIMM MeCTO NMpKU YCTaHOBKe,
W C UCMOMb30BaHeM penpeseHTaTneHoro obpasua wnaHrokabens;

- UCMbITAHUSA BbIMOMHAKT C YBENUYEHWEM yrTa MOHTaKa A0 TexX nop, noka He tynet
onpefeneHo Hauxyalee COCTOSHUE YrMOBOrO CMeLLLeHUA OCel conpsaraeMbIX YacTen;

- HeoBX0AMMO BLIMONMHUTL NPOBEPKY BoaMoxHOCTK gocTtyna THIA wnu Bogonasoe ans
pasbeduMHEeHWs UMW OKOHYaTENBHOMO COeAUHEHUS MEXaHW3ma

WcnbiTaHua cpocTka ans
pemMoHTa ny4ka

Lenb: nogtBepanTs paboTocnocoBHOCTL PEMOHTHOMO KOMMMEKTa, METOAa PEMOHTA 1
HeoBXoaMMOro UHCTPYMEHTA.

WcecneposaHus:

- Heobxopumo obecneynTsb, YTOBLI PEMOHT BLINONHANCA B CNeUUansHo oTBeaeHHOM
MECTEe MpW HanM4nK1 BCex HeobxoaMMblX PECYPCOB; OKPYKaKLWWe YCNOBUS U OpUEeHTa-
LSt KOHLIOB (ropu3oHTanbHas, BepThKansHasa) JomkHbLI 0TBeYaTh npeanonaraeMmomy
nnaHy BbINOMHEHWA PEMOHTa B GeperoBbIX/MOPCKUX YCMOBMAX;

- HeobXo4MMO YUYWNTEIBaTL 3aTpadYeHHOe BpeMsi Ans onpeaeneHns NonHoro BpemMeHu,
HeoBbxoaMMOro ANg U3rOTORMEHUSA CPOCTKA;

- HeoBX0OMMO BbIMOMHWTL NPOBEPKY TOTO, 4TO B PEMOHTHOM KOMMMEKTe AN cpaliusa-
HWUA NPegyCMOTPEH U COAEPXKMTCA BECh HeOBXOAMMBIN MHCTPYMEHT M Matepuansl Ana
BbIMOMHEHWS PEMOHTA C U3roTOBNEHMEM CPOCTKA,

- eCnu OXKWMAaeTca, YTO U3rOTOBMEHHLIA B pe3ynkTaTe peMoHTa CPOCTOK ByaeT noa-
BepraTbCcs MarmbatoLlemMy Bo3oencTBU, HEOOXOAMMO NPeayCMOTPETL BhINOMHEeHWe
COBMELLEHHbIX UCMbITAHWIA CPOCTKA Ha pacTsiKeHWe U narnb

G.2 Mpumep npouenypbl UCNBITAHUA Ha cXaTue/cMATHE

G.2.1 Uenb

McneitaHus cnegyeT NnpoBO4WUTE 4514 NOATBEPXAEHNA COXPaHEHUA UENOCTHOCTHU WwnaHrokabens npyv MakCuMarnbHO
BOZMOXHOM CXHMMaKLWEM YCUIMMKM B YCNOBUAX PACHETHbIX 3HAYEHUI MakcuMansHoro u HYNEeBOro HatAaXeHnd npu yknag-
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ke. Mpy NpoBeaeHUM UCMbITAHUIA FEOMETPUYECcKUe PasMepbl M pacrnofokeHne YAepKUBALWMUX YCTPOUCTB HATSXWUTENS,
marepuarn yaepXKWBalowmx YCTPOWCTE U KONMYECTBO PeMHEN HEOBX0OMMO MakCUMansHO NpubnanTs K peansHbIM ycro-
BUAM yKknaaku. Kak ankTepHaTUBHEIA BapUaHT BMECTO TOYHOrO CoBnioAeHUa reoMeTpUUECKUX pa3MepoB U pacnonoxeHus
YOEPXKUBAIOLLMX YCTPOMCTB HATSKUTENS UCTbITATENBHBLIA 06pa3el MOXET BbiTe HArpyXeH Mexay OBYMA naparnmnensHo
pacnonoeHHbIMU NNacTUHaMM.

G.2.2 Npouegypa ucnbiTaHUn

Mpumep npoueaypbl UCMBITAHUIA BKINIOYAET Crieayowme Wwaru:

a) BbINOMHAKT HeobxoAuMble NMPUEMOYHBIE UCMBITAHWSA ANS NOATBEPXKOEHWS LUENOCTHOCTU UCMbITaTeNsHOro ob-
pasua;

b) Ao NpunoXeHWA CxXUMAOLLEro YCUNUA YCTaHaBNMBAIOT AaBMeHWe B METannM4ecknx 1 nonmmepHslx Tpybax go
33a[aHHOro 3Ha4YeHWs (Kak NpaBwrio, 40 BeNUYKMHbI 4aBNeHns peKoMeHayemoro npy yknagke wnaHrokabens);

C) OCYLLEeCTBNAKT HENPEPbLIBHLIN KOHTPOIb 3NEKTPUYECKOW LENOCTHOCTW 3NEKTPUYECKUX Kabenen, Npy Hanu4uu;

d) ocyLLecTBNAKT KOHTPOME ONTUYECKOW LENOCTHOCTY OMTUYECKX BOMOKOH, NPU Hanuyuu,

€) BBINOMNHAKT HaTsXXeHWe WwWnaHrokabens 4o 3a4aHHOro YPOBHA PaCTAXEHWS;

f) npuknageiBatoT YCUNME CxKaTus C 3a4aHHBIMW 3Ha4YEeHUAMM C ONpeaeneHHON CKOPOCTBI0 CaTUs B 3annaHMpoBaH-
HbIX TOYKax no gnuHe McnbelTatensHoro obpasua wnaHrokabens.

[unanasoH 3Ha4eHW YCUMUSA CxaTusA JOMKeH BKNIOYaTh paccyMTaHHbIe ONYyCTUMBIE 3HAYEHWs, a Takke ycunue,
cnocoBHOE BbI3BATE NOBPEXAEHNE NIEMEHTOB LWUNaHrokabens (T. €. NPMBECTU K BO3HWKHOBEHWIO NMOCTOSIHHOW OBANbLHOCTH
MeTannuieckux Tpyb 1 T. n.).

[Mocne 3aBeplleHWsa ucnbiTaHuin ¢ obpasua HeobxogMMo NocnefoBaTenbHO CHMMAaTh CMoW, HaunHasa ¢ obnacTw,
rnogBepriiencs BO34eNCTBUI0 HanbomnbLUen HArpy3ku, U Nepexofs K y4acTKy, NoABeprleMycsi BO3AeNCTBUIO MeHbLIen
Harpyaku.

MakcrmaneHO JoNyCTMMOE YCUMNE CaTus ONpenensioT Kak MakcumarnbHYH Harpysky, Npy KOTOPOWM OTCYTCTBYHOT
noepexaeHwua obpasua.

Crepnyet yaoenate ocoboe BHUMaHWe BanuaaumM MakcuManbHOro AonycTUMOro YCUINus CXaTWs Ha HECKOMbKUX Mo-
crnefoBaTenbHbIX yYacTKax BAOMb CNOA AN OLEHKW BUAHWA OPUEHTALMIN NONEPEYHOr0 CEYEHWUA Ha BOCMPUATUE CxXUMA-
HOLLEW HarpysKku.

G.2.3 Kputepun ycnewHoro npoxoxaeHna NcnbiTaHun

Kputepunu ycnewHoro npoxoxaeHns UCHbITaHUIA BKIOYaIoT:

a) OTCYTCTBME M3MEHEHUIN OTHOCUTENBLHOMO pPAacroNoXEeHWUs 3MEeMEHTOB MpU BO3OEWCTBUM pazfaBnvBaloLIEln Ha-
rpPy3KM B NpoLecce yKnaaku;

b) oBanuzauuo Tpyd, HaxoOsALYOCA B AONYCTMMbIX Npeaenax;

c) nedopmauun kabenen, HaxogsawMeca B AONYCTUMbIX Npeaenax.

I puMmeyaHne — Kpm’epwn [O0IMKHBI ObITL COrnacoBaHbl 3aKas4yMkoM W M3roTOBUTENEM.

G.2.4 NMoaroToBKa oT4yeTa

MakcumanbsHO gonycTMMOoe YCUNMe CXaTus, onpedeneHHoe B NpoLecce UCnblTaHuii, He0BX0OMMO CPaBHUTL C Mak-
CMMarnbHbIM OMYCTUMbLIM 3HAYeHWeM, yKkazaHHeliM B TY marotosutens. MNpu HeobxogmmocTu TY OoMmKHbI BbiTh Nepecmo-
TPEHEI.

[omkHa BbiTh NOCTPOEHA 3aBUCUMOCTL YMEHBLLLEHUS OMaMeTpa LnaHrokabens B NPOLECCE HarpyXeHusi npu pac-
NOMOXeHUM MeXay nepenarollMMn Harpy3ky nrnacTMHamMmu OT BeNUYMHbI Yeunnsa cxatus. McnbiTyeMbld oBpasel, gomkeH
BbITb pasgeneH Ha vYacTy U o6cneaoBaH Ans BbIABNEHWSA U OTPaXKEHMSA B 0TYETE 06 UCNBITAHMAX NPM3HAKOB BITMAHUA NpU-
TNOXEHHOI Harpy3ku Ha LunaHrokabens U yHKUMOHANLHLIE 3NEMEHTHI.
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MpunoxeHwe |
(cnpaBo4Hoe)

MNpumep pacyeTa TONWMWHbI CTEHKM MeTannu4eckon Tpyobl

1.1 O6wme nonoxeHna

B naHHOM NpWnoXeHWW NpencTaBneH YNPOLLEHHbIA pacyeT TOMWMHbI CTEHKM MeTarnnuyeckoi TpyObl Ha OCHOBE
METOOOMOrN NPOEKTUPOBaHWS, ONWCAHHOW B pasnene 7.

[Mpw BEINONHEHUW pacYeTa NPUHATLI CNeayoLLMe OOMNYLLEHUSA:

a) Tpyba npegHasHadeHa AN 3KCnnyaTauWMu TOMbKO B CTATMHMECKWUX YCIOBWAX, OUHAMWYECKME YCIOBUA He pac-
CMaTp1BaloT;

b) kacatenbHble HANPSKEHWS HE YYUTLIBAKOT;

C) narnbarLmne HaNpPSKEHUS HE YYUTLIBAIOT;

d) KOHTaKTHBIE HAMPAXEHUS HE YYUTLIBAIOT;

€) MCMOoNb3yIKT HOMVHaMbHbIE pa3Mepebl 6e3 y4eTa JoNYCKOB;

f) Tpyba HaxoQuTca B MOPCKOW BOAE;

g) Tpyba HaxoaWTCA B BEPTUKANLHOM MOMNOXEHWUM;

h) Tpy6a 3anonHeHa MOPCKOW BOJAOW.

.2 EguHuubl namepeHnsa cuctembl CHU

1.2.1 UcxooHble gaHHbIe
[Mpn NpoBegeHMn pacyeTa MCNonb30BaHbl CreayrLme 3Ha4YeHNs:

- pacyETHOE PaboYEE AABIMEHUE . . . .o ot e et e e e e e e e e e e e Ppw = 68,95 MMa;
- HapPYKHBIA MAMETD TPYObBI .« o vttt e e e e e e e e e e et D =14,9 mm;
~: TONMANEETERKMA. o s o oov wodtr sies © 0en © o9 § 0008 % S0 S0 5 D06 4 000 3 200G 4 Bus San t=1,0 Mmm;
= PACUETHAN FIYDUHABOMEI « s 4 s awem = aws @ S §4057 S0 ¥ S8 & S50 » G 8 56 e d,, = 2000 m;
- MIOTHOCTb METAMNA TPYDBI . . . .ttt e et e e e e e e py= 7840 Kr/m3;
= MNOTHOCTb MOPCKOM BOMBI . . .\ oottt it e et e e a s Py, = 1025 kr/m?;
- npeden TekyvecTu matepuana Tpybbl (YCNOBHbIN Npeaen Teky4ectu

npu octatoyHon gedopmaniin 0,2 %) .. ..o e f, =670 MMa;
- KO3 PULMEHT OTHOLLEHWUS JONYCTUMbIX HANPSXKEHWIA K Npefeny Teky4decTu . ... ... n =0,96;
- ko3thdUUMEHT OTHOLEHUS AABMNEHWUA NPYU UCTBITAHWAX HA TEPMETUYHOCTb

K pabodeMy OaBIEHMIO. . . . ..o i ittt it e e e e e Fpr=1,5.

1.2.2 NMpoeKkTHLIX pacyeT
MakcumansHoe pacyeTHoe faeneHue p;, Mra, BelYMCnAT no dopmyne

p; = Fpr - Ppyy = 103,421, (1.1)
BHeluHee gasneHune p, Npu pacdeTHoi ry6uHe d,,, MlMa, BelMMCNAT no hopmyne

Po=p, g d,=20104. (1.2)

MpumevyanHne — MakcumansHoe pabovee faBneHue npegnonaraet, 4To MeTannuyeckasd Tpyba B cocTase
wnaHrokabens ucnbiTelBaeT M36bITOYHOE BHYTPEHHEE AaBMNEeHWe B 3aKpblTON CUCTEME.

Konbuesoe HanpsxeHue G, Mla, Ha BHYTpEHHEN CTEHKe MeTannmyeckoi Tpybbl, oBycrnoBneHHoe pacqeTHbIM
AaBneHueM, BeIYMCNAT no hopmyne
o= P11 [0°+ (D271~ p, - 207
= D% — (D -2t

KonbLiesoe HanpsxeHne o, MlMa, Ha BHellHel CTeHKe MeTannuyeckoi Tpy6bl, 0BYCNoOBNeHHOe pacyeTHbIM aaB-
NeHWeM 1 pacyeTHON rmyBrHOW BOAbl, BEIMMCIIAKT Mo opMyne

= 561,952, (1.3)

pi-2- (D=2t - p, - [D? + (D - 20)7]

Ohe = = : |.4
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PaguansHoe HanpsixeHne o, Mla, Ha BHyTpeHHel CTeHKe MeTannuyeckoli Tpybel, obycnosrneHHoe MakcUmans-
HbIM pPacyYeTHBIM JABMEHWEM, BbIYMCTIAKT No chopmMyne

6, =—p; = 103,421. (1.5)

ri

PanuanbHoe HanpsxeHwe c,,, MlNa, Ha BHelHel cTeHke MeTannuyeckoi Tpy6bl, 0BycnoBneHHoe pacHeTHbLIM AaB-
NEeHNEM U pacyeTHOW rmyBuHOM BOAbI, BbIMUCASIOT Mo hopmyre

0 = =f, = 20,104, (1.6)

n puMmedaHue — OceBoe HanpaxeHwe B MeTannnu4ecKomn pr6e 3aBUCKUT OT rﬂyﬁMHbl BOObl, BHYTPEHHETO OaB-
neHna v KOHCbVIpraLI,MM wnadrokabena. 910 Heobxogumo Y4UTbIBATH NpKW aHanuae Hal'lpﬂ}KEHI/iI?I B CTEHKE MeTannM4yeckon
pr6bl Ha pa3nn4yHbIX y4acTKax no gnuHe wnaHrokabens.

OceBoe HanpaxeHve G, BbIYUCNAKT B COOTBETCTBUM ¢ chopmynamu (1.7)—(1.12) ana ogHoi nogselleHHon Tpyobl.
He y4uTbIBAKOT M3MEHEHWME HAMNpPSKEHUA B AMHAMUYECKMX YCIOBUAX WM pacrpeneneHue Harpyaku mexay anemMeHTamu
WwinaHrokabens.

Mnowaas NonepeyHoro ceveHns A, MM2, MeTannuyeckol Tpybbl 6e3 yyeTa W3MEHEHMIA PacroNOXKeHWs CIOEE,
06yCcroBneHHbIX KoHUrypaumen wnaHrokabensa npu yknagke, BLIYUCNSIOT no dopmyne

A= 7 - [D?~ (D - 21?] = 43,668, (.7)
CobCTBEHHbINM BEC HAMONMHEHHOW MOPCKOW BOAON MeTannuyeckon Tpybel W, H/m, BelumvcnawT no dopmyne

.A-1
w=202 o Puyogg (1.8)
1 Py

MakcMmanbHoe HaTaXeHWe NoapeLleHHon Tpybbl B To4ke nogeeca T, KH, BeIMUCAAKT no dhopmMyne
T=W-d, g=583T. (1.9)

MakcumanbsHoe HanpsxeHne npu pacTskeHun o, MlMa, B Touke nogseca, obycrosneHHoe COBCTBEHHLIM BECOM
MeTannuyeckon TpyBel, BeIMMCIAKT No opmMmyne

iy
Sx™ A
Mrla, obycnoBneHHoe Harpys3kow OT KOHLEBOW Npobku Npy pac4yeTHoOM AaBMNeHWM, Bbl-

_an?
Guse = Pi" TPz = 309,539, (1.11)

OKBUBANEHTHOe HanpsikeHue thoH Museca o (o, a,, G,), MlMa, Kak dyHKLMK KOMNbLEBOTOo, paanansHOro, 0CEBoro 1
KacaTenbHbIX HANPSKEHWN, BLIMUCNSIOT Mo dopmyne

= 123,665. (1.10)

OceBoe HanpskeHve ¢
YUCTAOT No dopmyne

aec’

(on— ) + (0,— 0a)’ + (0a— O1) (1.12)
Ce{Cn,OnTa) = ) . ’

1.2.3 MpoBepKa KOHCTPYKLUMK

1.2.3.1 B pamkax ynpoLieHHOro aHanu3a Ans NpOBepKy KOHCTPYKLUMA paccMaTpuBatoT ABa crny4vas — y4acToK LnaH-
rokabens B TOYKE NOABECA M Y4acTOK LunaHrokabensa Ha MakCUMarnsHOW rmybuHe Boabl.

1.2.3.2 [Ins yyacTKa B ToYKe NoABeLUMBaHWA WNaHrokabens npuHUMateT criegyroLne AonyLWeHns:

a) MakcumaneHOe HanpsKeHWe pacTaKeHUsa UMeeT MECTO B TOUYKE NoaBeca;

b) otcytcTByeT M3rnb wnaHrokabens;

C) HANpSXKEHUs OT KpyYeHWUs NpeHebpeXuMo mMarnbl;

d) BHelLHee gaBneHne npeHebpexnmMo Mano.

MakcumansHoe KOMNbLEBOe HAMPSKEHWE: Gy, = G,

MakcumanbHOe paguansHoe HanpsKeHne: G, = G .

MakcumanbHOe OCEBOE HanpPSKEHNE: G, = Gy + G gap-

OKBMBaNEeHTHOe HanpshkeHne doH Museca 6,(o), 6,. 5,) = 614,663 Mla.

1.2.3.3 [Ins yyacTka wnaHrokabensa Ha MakcMMarnsHoW rmybuHe Boabl MPUHUMAIDT Cnegyowme AonyLeHus:

a) HanpsXKeHWe pacTHKEHNA LUNaHrokabens Ha MakcumansHol rmyBbuHe paBHO HYMHo;
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b) otcytcTByeT M3rnb wnaHrokabens;

C) HanpsHKeHUs OT KPyYeHUA NpeHebpexxumo mMarnsbl;

d) BHELWHEE AaBneHWe MaKCUManksHOo.

MaKcumManbHOe KoNbLEBoe HaNpsKeHUe: G, = G,

MakcumanbHoe paguanbHoe HanpsXeHne: G, = G ,.

MakcimanbHOE 0CEBOE HaMPSKEHUE: G, = G,

OKBWBanNeHTHOE HanpskeHwe oH Muzeca o (5, 6, 6,) = 439,316 Mla.

1.2.3.4 MeTtannuyeckas Tpyba wnaHrokabens QomkHa OTBeMaTb YCNOBUI, MPWM KOTOPOM HarnpshXeHue npyv Makcu-
ManeHon Harpyske o, MlMa, MeHble UM paBHO MaKCUMATBHOMY PACCUUTAHHOMY SKBUBANEHTHOMY HanpskeHuo (oH
Museca no dopmyne

Gye=1 - f,=643,2, (1113)

Ecnun makcumaneHoe 3KBUBaNEHTHOE HanpaxeHwe CbOH Muaeca meHbLUe, Yem HanpsaxeHwe npu MakcuMarnsHom
Harpyske, T0 TONWWHY CTEHKK HeobxoaMmo YBENMWMYMBATE OO0 TeX NOp, NOKa HanpaXXeHWA He CTaHyT paBHbI.

MpumeyvyaHne — [JaHHbIN pacyeT ABNAETCA UTepauUOHHbIM.
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MpunoxeHue J
(cnpaBo4Hoe)

Pacuet Opr)KHOﬁ noTepu yCTOﬁ‘-IHBOCTM MeTannnuyeckux pr6

J.1 M3rub c KoHTponem cMmeleHun

[nsa npegynpexaeHnst OKPY:KHOW NOTepW YCTOWYMBOCTU OTAEMbHbIE TPYOLI B COCTaBe LWNaHrokadensa moryT 6eiTe A0
cBopKM COTHYTEI A0 JOCTUKEHUSA MakcuMansHow aAedopmaumi uarnba, g, kak npegctaeneHo 8 opmyne (J.1), npu atom
KpMBM3HA W3rmba gomkHa BbiTe orpaHUYeHa 3a4aHHbIM NPOCTPaHCTBEHHBIM OrpaHuyeHneM, a Tpyba He gomkHa nogsep-
raTbCsi BO3AEVCTBUI0 OCEBOW CXUMAIOLEN Harpy3kW, AaBNeHns N UHaMUYECKoW Harpy3km

£ S, 8L, (J.1)

roe n, — KoahUUMEHT MakcMyma Harpysku, cM. Tabnuuy J.1;
£, — XapakTepucTuyeckas AedopMalMoHHan cnocobHOCTL, BeiYMcnaemasn no dopmyne

£
fo= 25 (v.2)

rae t, — TOMLWKMHA CTEHKN, onpeaenseMas B COOTBETCTBUAN C Tabrvuen 7;
D — HOMWHanbHLIA HAPYXHEIA guameTp.

Tabnuua J.1— KoadhdpuumeHT Makcumyma Harpyaku ons naruba

Yenosus | Mg

MarotoBneHune | 0,7

Heobxognmo y4ynuThiBaTh, 4TO NpUMBeaeHHoe B Tabnuue J.1 3HaveHne koadduumeHTa MakcuMmymMma Harpyskm He npo-
XO4Wno Banuaauuio HeNnocpeacTBEHHO ANs Tpyb B cocTaee wnaHrokabens.

Heobxoaumo npoBeCTV NPOBEPKY YCTANOCTHLIX CBOWCTB Matepuana ¢ y4eToM BO3OeWCTBUS UUKMOB Aedopmalium,
WUMEHLLMX MECTO B NpoLecce HamoTkn Ha GapabaH, neperpy3ku 1 yknanku.

[na nnoTHOM HamMoTKK WnaHrokabena Ha bapabaH TpebyeTca NPUNOXUTL onpedeneHHoe obpaTHoe HaTaXKeHMe.

YKazaHusa 4na UcnelTaHWia Ha ManouMKNOBYK YCTanocTb NpuUBeaeHsl B 7.5.8.4.

J.2 CmaTtue

OueHKa Ha OCHOBE KpPUTEPWUHA BEMWYMHBLI BHELLHErO OaBreHus, kak onpeaeneHo B dpopmyne (J.3), MoxeT ObiTb UC-
nonb3oBaHa AN NpefoTBpaLlLeHs CMATUA BCreACTBUE pe3yrnsTUPYHOLLErO BO3OEWCTBUA BHELLHETD AaBNeHUs

Pe = Pmin = M¢ " Pes (J.3)

rO€ Prin — MWHMManbHOE MOCTOSHHO NOAASPKMBAEMOE BHYTPEHHEE [aBMeHue;
N, — KO3(hPULMEHT MaKCUMyMa Harpy3ku, cM. Tabnuuy J.2;
P, — MoKasaTerb YCTOMYMBOCTM K CMATHIO, BLIMMCMIAEMbIN MO hopmyne

Pe " Pat

pe= —T— & (J.4)
Vo2 +p2
rae p, — Mokasatens YCTOWYMBOCTU K NNAcTUYECKOMY CMATUIO, BblYUCTIAEMbIA Mo cdopmyne (J.6);
Pgy — NOKaszaTenb YCTOMYMBOCTH K YNPYroMY CMATUIO, BHIYMCNAEMbIA No dhopmyne (J.5);
g — KoahpULMEHT, BblYMCNSeMbIi No dpopmyne (J.7).
2E (b))
= | J.5
pB.f 1 _.vz (D ( )
2t
Po=0Csuy" (J.6)
rae Ogyy — 3a0aHHbli MUHUMATbHBIA Npefen Teky4ecTu matepuana.
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(4.7)

rae O BLIYMCIIAKT No dopmyne

2
0= \’1 +[0,5f,,- %J - 0,5f,- %, (J.8)

roe D — HOMWHanNbHbLIA HAPYHBIA OnameTp;
t, — TOMuiMHa CTeHKU, onpeaensemas B COOTBETCTBUAM ¢ Tabnvuen 7;
f, — OBanbHOCTL TPyDbl NPK W3rOTOBINEHWNA U YKNaAKe, Beiuucnsaemasn no opmyne (J.9). MuHumansHoe sHaveHve
OBanbHOCTK NpUHUMaKT paeHeiM 0,005, HO pekoMeHayeTCa MCMONbL30BaTh N3MEPEHHOE UMW PACCYUTaHHOE 3Ha-
YeHWe OBanbHOCTY;
E — mopgyne ynpyroctu HOHra ansa matepwana Tpy6sbl;
v — koaddumuymeHT MNyaccoHa.

Drex — Dmin ] (J.9)

fh= D

Tabnuua J.2 — KoatbMUMeHT MakcUMyma Harpy3ki Ons cMatus

Ycnoeus Ne
HopmaneHas akcnnyatauuma 0,62
Yknagka 0,75

Heobxogmmo y4nTeiBaTh, YTO NpMBegeHHoe B Tabnuue J.2 3HadeHre KoadphrumeHTa MakCMMyMa Harpy3ku He npo-
X0Quno BanugauMio HenocpeacTseHHo ansa Tpy6 B cocTaBe wnaHrokabens.

MpUHUMALOT LONYLUEHWe O HE3HAYMTENbHOM YXYALIEHWA NapamMeTpoB MaTepuana npu U3aMeHeHUn TemnepaTypbl U
0 NpoBefAeHWM OTXura Tpyd ANA yCTpaHeHA NOCneacTBUIA XONodHoM 06paboTk Npu U3roToBneHMn. B NpoTMBHOM cnydae
3HaYeHWe MUHUMATBHOTO Npeaena TeKYYecT 4OMKHO BbiTk COOTBETCTBYIOWMM 06pazomM CHIKEHO.

J.3 llaBuHHOE cMATUE
[na oLEeHKW YyCNOBWIA BOHMKHOBEHUS NMTABMHHOTO CMATUSA NPUMEHSAT hopMyny

Pe = Pmin = N¢ ™ Ppr: (J.10)

roe p, — HapyxHoe [aBrneHue;
Prin — MWHUManNbHOE MOCTOAHHO NOAAEPKMBAEMOE BHYTPEHHEE AABNEHME;
Ne — KOPPUUMEHT MaKCMMyMa Harpysku, cM. Tabnuuy J.2;
Por — YCTOWYMBOCTb K NABUMHHOMY CMATWIO, BblMcnsaemasn rno dopmyne

t 24
Ppr= 24054y 3 ’ (J.71)

roe D — HOMWHamMbHbLIA HapYHbIA anameTp;
I, — TOMWWMHA CTEHKW B COOTBETCTBUU C TAbnuuen 7.

MpyvHMMALOT AONYLLEHWE O HE3HAYUTENBHOM YXYALWEHUM NapaMeTpOB MaTepuana npu U3MeHeHun TeMneparypbl 1
0 NpoBedeHun oTxura TpyG Ans ycTpaHeHUsl NOCnencTBUN XonoaHon o6paboTku npy M3roToBneHnu. B npotuBHom cnyyae
3Ha4YeHWEe MUHUMATILHOTO NpPeaena TeKYYeCcTH OOMKHO BblTb COOTBETCTBYIOLLMM 0Dpa3oM CHUKEHO.
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Mpunoxexune OA
(cnpaBo4Hoe)

KpuBas gonycTMMOW Harpysku

OA.1 Ha pucyHke OA.1 npuBegeH npyMep KpMBbIX AONYCTUMbIX Harpy3ok Ha LwnaHrokabens, onpeaensanwmx 3a-

BMCHMMOCTb MEXy AOMYCTUMBIM paguycom Marmba u gonycTUMOR pacTsarMBatoLLei Harpyakoii Ans ycroBuid BHYTPEHHEro
[AaBMNeHWA B NMIMHUAX LWNaHrokabens.

"

0 T T | T
0,2 0,4 0.6 0.8 1,0 X

X — obpaTHoe 3Ha4YeHWe HOPManu3oBaHHOrO MUHUManNLHOro paguyca uarnba npy OTCYTCTBUW HATAXKEHUA (OTHOLLIEHWE
MWHUManNeHOro paguyca narnba k paguycy uarnda); Y — HopmanusoeaHHas MakcumarneHo 4onycTumas pacTarmsaoLwas
Harpyska (OTHOLEHWE Harpy3kv Npu pacTsKeHUN K MakCuMansHo oNyCTUMOW pacTArMBatoLen Harpyake);

1 — 3Ha4YeHUe MakcumansHO AOMNYCTUMON PacTArMBaloLLEen Harpysku nNpu oTcyTeTBUM Marnba; 2 — yBenuyusatoLleecs
OaBneHve u/unu yeenuyneBarowmncs yposeHs BesonacHocTu; 3 — 3HaveHue, obpaTHoe MUHUMAansLHOMY paguycy narmba
NpU OTCYTCTBUW HATSKEHWUA

MpumevaHunsn

1 |_|pl4 YBENMUYEHWUN YPOBHA BeaonacHoCcTK YBENMU4MBAETCA 3HA4YEHWE MUHWMMaAlnbHO O0MNYCTKUMOro paguyca narnba u

CHMXaeTCcA MakCMManbHO OONYyCTUMasd pacTArMBarwlland Harpys3ka, T. e. KpuBas ,ElOI'IyCTMMOI;'I Harpy3ku cMmeullaeTca K Ha-
Yany KoopauHart.

2 YBenuyeHume BHYTPEHHEIO OaBneHnd B NMHUAX winadrokabens, kak npaBuno, yeenn4nBaet 3Ha4eHne MnHMMarb-
HO JonyCTUMOro pagunyca narmba M CHUKaETCA MaKCKMManeHo AonyctuMmas pactarmBalollad Harpyska, T. €. KpuBaa aony-
CTUMOWN Harpyskm CMeLWaeTCcA K Ha4dany KoopaunHart.

Pucyrok JA.1 — KpuBbie 4oNycTUMOW Harpy3ku
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Mpunoxexune b

(cnpaBo4Hoe)

CBEHEHHH O COOTBEETCTBUU CCLINOYHbIX HAUMOHANBbHLIX U MeXrocyngapCcTBeHHbIX CTaHQapTOB
MeXAyHapoaAHbIM CTaHAapTaM, UCNOMbL30BaHHLIM B Ka4eCTBe CCbINMOYHbIX

Ta6nuua Ob.1

B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

O6o3HaveHWe CCbINOYHOro CreneHb
HauWoHanbHoro, COOTBETCTEWS! QB0o3Ha4YeHne U HAaMMEHOBAHWE CCbINOYHOro MeXOyHapoaHoro ctaHgapra

MEXNIoCcyaapCTBEHHOIO ctaHgapTa

[OCT 11262—2017 MOD ISO 527-2:2012 «[nactmaccel. OnpegeneHne MeXaHUYeCKUX
CBOWCTB Mpu pacTaxeHun. HacTe 2. YenoBua UcneiTaHuii hopmo-
BOYHbIX M SKCTPY3MOHHBIX MriacTMaccy

MOCT 22483—2021 MOD IEC 60228:2004 «[1poBOAHWKM M30NUPOBAHHLIX Kabenen»

[OCT 31996—2012 NEQ IEC 60502-1:2004 «Kabenu cunosble C 3KCTPYANPOBAHHOK
nsondaumen n kabenbHas apMartypa Ha HOMWHaNbHOE HanpskeHue
ot 1 kB (U,,=1,2B) no 30 kB (U, = 36 kB). HYacTb 1. Kabenu
Ha HOMUHansHoe HanpskeHne 1 kB (U, = 1,2 kB) n 3 kB
(U, =36kB)»

[OCT 34370—2017 MOD ISO 527-1:2012 «[Mnactmacckl. OnpegeneHne MexaHU4ecKmx
CBOWCTB Mpu pacTaxeHu. Yacts 1. ObLwme npuHLMmbI»

[OCT I1SO 6803—2013 IDT ISO 6803:2008 «PykaBa v pykaBa B cbope pe3nHOBLIE UMK
nnacTMaccoBble. MnynbCcHble ruapaBnMyeckue UCnbITaHuA nog
naeneHnem 6es narmba»

[OCT P MCO 1402—2019 IDT 1ISO 1402:2009 «Pe3nHoBble 1 NNacTUKOBbIE pyKaBa U pykaBa B
cbope. MapocTaTtM4eckne UCTBITAHUS»

[OCT P M3K 60793-1-1—2018 IDT IEC 60793-1-1:2017 «BonokHa onTtuyeckue. Yacte 1-1. MeTogpl
W3MepEeHUI 1 NpoBeaeHue ucneitaHiin. OBLMe NoNoXeHUs u
PYKOBOACTBO»

OCT P MK 60793-2—2018 IDT IEC 60793-2:2015 «BonokHa ontudeckue. HYacTb 2. TexHU4eckue
TpeboBaHua k uagenuio. Obme nonoxeHusa»

MpumevyaHune — B HacToswen Tabnvue UCNONb30BaHbI Criedylowmne YCNoBHbIE 0003HAYEHWUA CTEMNEHN

COOTBETCTBWSA CTAaHOAPTOB!

- IDT — MaeHTUYHLIE CTaH4APThI,
- MOD — moguduumpoBaHHble CTaHgapThi;
- NEQ — HeakBMBaneHTHbIN CTaHOapT.
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Bubnuorpadcun

Wicnonb3oBaHWe MeTannoKoHCTPYKUMiA B cTpouTenbcTie (Structural use of
steelwork in building)

Cuctembl 0bo3Hauenns ctanen (Designation systems for steels)

[opavekaTaHbIl NpoKaT 13 KOHCTPYKUMOHHLIX cTanen (Hot rolled products of
structural steels)

Mpouenypsb! kBanudgmrkaumm Hoebix TexHonorui (Qualification procedures for new
technology)

OuHamuyeckune paizepsl (Dynamic risers)

ObecneyeHne cTabunbHOCTM MONOXKEHMA NPY NPOEKTMPOBaHWM MOPCKUX TpyBo-
nposogoB (On-bottom stability design of submarine pipelines)

[MpoekTUpoOBaHWe pan3epoB A8 NNaBY4YNX NPOMbBICMOBLIX COOPYXEHWI W nnart-
copm Ha HaTskHbIX onopax [Design of risers for floating production systems
(FPSs) and tension-leg platforms (TLPs)]

YcTanocTHele XxapakTepucTukin pansepa (Riser fatigue)
BaaumopgeiictBue pansepos (Riser interference)

lNpoekTUpoBaHMe, UCMbITAHWA U aHaNM3 BONOKOHHbLIX KAHATOB ANs MOPCKOro Nnpu-
meHeHusa (Design, testing and analysis of offshore fibre ropes)

PykoBoacTBO Mo BbIOOPY MatepranoB U KOHTPOMNO KOPPO3UW AN NOABOAHOIO
aHepreTuyeckoro obopygoeaHus (Guide to materials selection and corrosion
control for subsea energy equipment)

Kabenu cBasu koakcmaneHsle. Yacts 1-114. MeTobl SNeKTprUYeckuX UCMbITaHWIA.
Onpepgenenue uHayktueHoctu (Coaxial communication cables — Part 1-114:
Electrical test methods — Test for inductance)

OnekTpuyeckue kabenu. YpoBHM HaNpsKeHWIA ANA UCMBITAHWS UCKPOBBIM METOAOM
(Electric cables. Voltage levels for spark testing)

Pykasa v pyxasa B cOope pe3nHoBble 1 nractmaccosble. OTHOWEHWE UcnbiTa-
TEMbHOro M36bITOMHOTO U PaspbIBHOTO AaBMNEHUS K MakcumansHoMmy pabodvemy
naeneHuto (Rubber and plastics hoses and hose assemblies — Ratios of proof and
burst pressure to maximum working pressure)

Pykasa n Tpybku pe3nHoBbie 1 nnactmaccosble. OnpeneneHne cTeneHn npocayu-
BaHWS XUOKOCTU Yepes3 CTEHKM pykaBoB W Tpybok (Rubber and plastics hoses and
tubing — Determination of transmission of liquids through hose and tubing walls)

PykaBa v pykaBa B cbope pe3nHoBbIE U NnacTMaccoBele. OnpedeneHne ra3onpo-
HuuaemocTu (Rubber and plastics hoses and hose assemblies — Determination of
permeability to gas)

CraHgapTHas cneundmkaums obwmx TpebosaHui kK Tpybam 13 heppyUTHON ne-

rMpoOBaHHOW CTanu, ayCTEHUTHON NErMpoBaHHOW CTanu U HEPXaBEKLLEN cTanu

(Standard specification for general requirements for ferritic alloy steel, austenitic
alloy steel and stainless steel tubes)

CraHgapTHble TeXHWYecKe YCroBWA Ha BeclUoBHbIE U cBapHbie Tpybbl obLye-
ro HasHa4eHus U3 peppUTHON/ayCcTEHUTHOWN HepkaBetoLweln ctanu (Standard
specification for seamless and welded ferritic/austenitic stainless steel tubing for
general service)

CTaHgapTHble METOAB! MCMBITAHWI HA pacTsSKeHUe MeTannMYeckux MaTepuanos
(Standard test methods for tension testing of metallic materials)
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ACTM A370-23

ACTM E92-23

ACTM E384-22

ACTM E562-19e1

ACTM E1245-03(2023)

ACTM G48-11(2020)e1

ANSI/ASME B31.3

ASME BPVC Section IX

ACTM E213-22

ACTM E273-20

ACTM E309-16

OWH EH 10257-2:2012

ACTM A411-08(2022)

NCO 4406:2017

UMF GNO04

MNCO 6801:2021

CrtangapTHble MeToAbl UCMLITaHWIA U OLEHKW ANSA MEeXaHWYEeCKUX UCMLITaHWIA CTanb-
Hbix n3genui (Standard test methods and definitions for mechanical testing of steel
products)

CraHpgapTHble MeTOAbl ONPEeneneHns TBEePAOCTM METANNNYECKMX MaTepuanos
no Bukkepcy n KHyny (Standard test methods for vickers hardness and knoop
hardness of metallic materials)

CrangapTHble MeToAdbl MCNbITaHWIA MUKPOTBEPAOCTH MaTepnanos (Standard test
method for microindentation hardness of materials)

CTaHgapTHbIA METO4 UCMbITaHWIA ANA onpeneneHns o6beMHON 4ONK NyTEM CK-
cTeMaTU4eckoro py4yHoro nogcyeta Tovek (Standard test method for determining
volume fraction by systematic manual point count)

CTtaHgapTHas npakTuka onpeaeneHus cogepKaHua BKNOYEHWA UMW KOMMNOHEHTOR
BTOPOW hazbl METANNOB C MOMOLLbK aBTOMATUYECKOro aHanmaa uaobpaxeHuii
(Standard practice for determining the inclusion or second-phase constituent
content of metals by automatic image analysis)

CraHgapTHble MeTOAbI MCMBITAHWIA HEPXKABEIOLER CTanu U POACTBEHHbLIX CNNaBoB
Ha KOPPO3WOHHYI0 CTOMKOCTE K MUTTUHIOBOW 1 LLiENeBo KOPPo3nn ¢ UCNoNb30Ba-
HMEM pacTBopa xJopucToro xenesa (Standard test methods for pitting and crevice
corrosion resistance of stainless steels and related alloys by use of ferric chloride
solution)

Cuctema TexHonorumdeckux Tpybonpoeogos (Process piping)

KoTnel 1 cocyael, paboTtatowme nog gaeneHvem. Cekuums IX. Keanudukauns cea-
pPOYHbIX U NaanbHeIX pabot (Boiler and pressure vessel code, section ix, welding
and brazing qualifications)

CraHgapTHas npakTuka ynsTpasByKOBOro KOHTPONS MeTannuyeckux Tpyb u rubkmx
Tpy6 (Standard practice for ultrasonic testing of metal pipe and tubing)

CraHpgapTHas NpakTUKa ynsTpa3ByKOBOrO KOHTPOMNSA 30HbI CBAPHOTO LUBA CBapHbIX
Tpy6 1 rubkux Tpy6 (Standard practice for ultrasonic testing of the weld zone of
welded pipe and tubing)

CranpapTHas MeToavKa BUXPETOKOBOMO KOHTPOIA CTanbHbIX TpyGYaThix n3genui
C MCNOMb30BaHWEM MarHUTHOMO HacklweHua (Standard practice for eddy current
examination of steel tubular products using magnetic saturation)

lNpoBonoka n3 HenerMpoBaHHOW CTanK ¢ NOKPLITUEM M3 LIMHKA MM LIWHKOBOTO
cnnaea ans onneTKk CUINOBbIX M TENEKOMMYHMKaLMOHHbIX Kabenei. YacTs 2. MNog-
BoAHble Kabenu (Zinc or zinc alloy coated non-alloy steel wire for armouring either
power cables or telecommunication cables — Part 2: Submarine cables)

CraHgapTHble TEXHUYECKWE YCNOBMA Ha OUMHKOBaHHYHO (ranbBaHU3upoBaH-
HYl0) MPOBOMOKY ANS apMUPOBaHWUA M3 HU3KoyrnepogucToi ctanu [Standard
specification for zinc-coated (galvanized) low-carbon steel armor wire]

Moponpueog o6bemHbId. 2Kugkoctn. MeToa kogupoBaHWA CTENEHW 3arpA3HEHVA
TBEpabiMu YacTuuamu (Hydraulic fluid power — Fluids — Method for coding the
level of contamination by solid particles)

PykoBogctBo no aHanmnay ceobogHbix nponetos (Guidance note: free span
analysis)

PykaBa pe3vHoBble Unu nnactmaccoeble. OnpegeneHne o6beMHOMO pacluMpeHus
(Rubber and plastics hoses — Determination of volumetric expansion)

158 /162

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-71204-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68279
https://gostexpert.ru/gost/gost-71204-2024?utm_source=pdf&utm_medium=68279&utm_term=page

FOCT P 71204—2024

[36] WCO 13628-11:2007 HedTaHasa u razoBas npomMbllineHHocTb. MpoekTupoBaHue 1 akcnnyaTauns
cucTem nogsogHor aobeu. Hacte 11. Cuctemel rmbkux TpyGonpoBogoe Ang nog-
BOAHOIO M Mopckoro npuMmeHeHus (Petroleum and natural gas industries — Design
and operation of subsea production systems — Part 11: Flexible pipe systems for
subsea and marine applications)

[37]  ACTM A269/A269M-22 CTaHgapTHble TEXHUYECKME yCroBuA Ha BecLlloBHbIE M CBapHble TpyObl 3 ayc-
TEHUTHOW HepKaBeloLLen cTanu oblero HasHaveHus (Standard specification for
seamless and welded austenitic stainless steel tubing for general service)

[38] ACTM A751-21 CTaHgapTHble MEeTOAB! UCMBITAHUI, PYKOBOACTBA M TEPMUHOMOIMA ANA XMMWYECKO-
ro aHanuaa usgenuin u3 ctanu (Standard test methods, practices, and terminology
for chemical analysis of steel products)

[39] ACTM A240/A240M-23a CraHOapTHbIe TEXHUYECKME YCIOBWUA HA NNacTUHbI, W WTPUNCHI U3 XPOMUCTOMN
1 XPOMOHVKENEBOW HEPXAaBEIOLLEN CTanu NS COCYL0B Nog OaBneHueMm 1 Ans
obLwero npumeHeHns (Standard specification for chromium and chromium-
nickel stainless steel plate, sheet, and strip for pressure vessels and for general
applications)

[40]  ACTM A480/A480M-23b CTaHOapTHble TEXHUYECKUe ycnoBus Ha oblme TpeboBaHUs AN NUCTOBOWA
CTanu U3 Hep:xaBerLEen XaponpoYHoW cTanu, NMCToB KU WwTtpuncoe (Standard
specification for general requirements for flat-rolled stainless and heat-resisting
steel plate, sheet, and strip)

[41]  ACTM E426-16(2021) CraHgapTHas npakTrka aneKTpoMarHMTHOMo (BUXPETOKOBOMO) KOHTposs BecLlos-
HbIX U CBapHbIX TPYBHbLIX N30enuiA, TUTaHa, ayCTEHUTHOW HEPXXaBEKLLEN cTanu
1 aHanoruyHblx cnnasoB [Standard practice for electromagnetic (Eddy current)
examination of seamless and welded tubular products, titanium, austenitic stainless
steel and similar alloys]

[42]  ACTM E1001-21 CraHgapTHasd npakTuka obHapyXeHWUs U OLEHKW HECTMOLWHOCTEN YNETPa3BYKOBbLIM
METOO0M MMMEPCMBHOIO 3X0-UMMYMbCa C UCNOMb30BaHNMEM NPOAOIEHBLIX BOMH
(Standard practice for detection and evaluation of discontinuities by the immersed
pulse-echo ultrasonic method using longitudinal waves)

[43] WNCO 19232-1:2013 Hepaspywatowmi koHTponb. KadecTeo nsobpaxeHusa Ha paguorpaguyeckmnx
cHuMkax. Yacte 1. OnpegeneHve 3HaveHus KayecTBa n3obpaxeHus ¢ NoMo-
wbto npoeonoyHbix nHankatopos (Non-destructive testing — Image quality of
radiographs — Part 1: Determination of the image quality value using wire-type
image quality indicators)

[44]  OWH EH 10204-2005 WNapenua metannuyeckue. Tunbl akToB NpuemoyHoro KoHTpona (Metallic
products — Types of inspection documents)
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