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Mpeancnoeue

1 MOOTOTOBIEH O6LwecTBoM C OrpaHWYeHHOW OTBETCTBEHHOCThI «[a3npoM MOPCKWUE MNPOEKTbI»
(OO0 «lMasnpom MopckMe NPoeKThI» ) HAa OCHOBE OMUUMANEHOIO NEPEBOAa HA PYCCKMIA A3bIK aHIMOA3bIYHON
BEPCWM YKa3aHHOTO B NyHKTe 4 cTaHdapTa, KOTopbIi BbinonHeH PIBY «MHCTUTYT cTaHgapTusaumm»

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 20-cT

4 HacTtoswmi cTaHgapT aBnsgeTcs MoanUUMPOBaHHbLIM MO OTHOLLEHWUIO K MeXAYHapoaHOMY CTaHaapTy
MCO 13628-7:2005 «HedTAHas 1 razoBas NpoMbILLNEHHOCTL. [1pOEKTUPOBaHME K 3KCNNyaTauns cMcTem nog-
BOAHOW Aobbiun. YacTe 7. Pan3epHble cUCTEMbI ANS 3aKaHYMBaHUSA 1 peMoHTa ckeaxuH» (1ISO 13628-7:2005
«Petroleum and natural gas industries — Design and operation of subsea production systems — Part 7:
Completion/workower riser systems», MOD) nyTem BHeCEHWsI TEXHUYECKUX OTKIMOHEHWA, ODbACHEHMEe KOTO-
pbIX NPUBELEHO BO BBEAEHUU K HACTOALLEMY CTaHOAapTY.

CeefeHus 0 COOTBETCTBUM CChINOYHbIX HALMOHAMbHBIX M MEXroCy4apCTBEHHbIX CTAHAApTOB MeXayHa-
pPOOHLIM CTaHAApTaM, UCNOMNb30BAHHLIM B KAYECTBE CChINOYHLIX B MPUMEHEHHOM MEXAYHapo4HOM cTaHaap-
Te, NpUBEAEHBI B JONONHUTENBHOM NpunoxeHun OA

5 BBE[JEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© ISO, 2005
© 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 ®enepauunn, obecnedymBarlled eanHLIA NOAX0M K NPOEKTUPOBAHUKID U 3KCMNyaTauun cUCTEM
noaBoaHon AobbiunM. PopmupoBaHMe KOMMMeKca CTaHOgapTOB ONs CUCTEM MOABOAHOM A00bIUKM, B COOTBET-
CTBMW C OCHOBaMW HaLUWOHamNbHOW CTaHZ4AapTU3aLUK U NPUHLKUMAMKU rapMOHU3aLMKM JOKYMEHTOB HaUWOHarmb-
HOW CWUCTEMbI CTaHOapTU3aLMKU ¢ MeXAYHApO4HOW, OCYLLECTBNAETCA HA OCHOBE MPUMEHEeHUs MexayHapona-
HbIX CTaHOApPTOB, OTPaXalLMX NepefoBon 3apybexHbIf OnbIT, Ny4dllve MUPOBbLIE NPAKTUKW U COBPEMEHHbIE
METOAUKN NPOEKTUPOBAHMS.

[Mpy 3TOM C Lenbi NOBLILLEHUSA HAYYHO-TEXHMYECKOTO YPOBHS KOMMMEKCa HALMOHAaNbHBIX CTaHOapToB,
y4yeTta ocobeHHocTen 06bLEKTOB M acCNeKTOB cTaHAapTM3aUKnK, KOTopble XxapakTepHbl ona Poccuiickoin Penepa-
LMK, B TOM YKCIe B CUMNY ee KNMMaTUYeCcKnX U reorpacpuyeckux bakTopoB, a Takxke ANs y4yeTa HaKomNMneHHoro
0Te4YeCTBEHHOTIO 1 3apybeKHOro OnbiTa NPOeKTUPOBAHMS, CTPOMTENLCTBA U 3KCMyaTauum CUCTEM NOABOSHOM
0obbluM B Nepuoj BpEMEeHW ¢ MOMEHTa BROAA B AENCTBME NPUMEHSIEMOr0 MeXQyHapo4HOro cTaHgapTa, Tex-
HUYEeCKOe COfepXaHWe HACTOALLEro cTaHaapTa MogMdULMPOBAHO NO OTHOLLEHUIO K MPUMEHAEMOMY MexXay-
HapogHOMY CTaHAapTy.

Mpu pa3paboTKke HACTOALLEro cTaHgapTa Takke MCnonb3oBaHa MoaMduLnpoBaHHaa dopmMa npuMeHe-
HUS MEeKAyHapo4HOro ctaHgapTa, KoTopas onpegeneHa HeobXOAMMOCTbI0 BHECEHWS TeXHUYECKMX OTKITOHe-
HWIA, UBMEHEHUWA CTPYKTYPbl U UX MOEHTUUKALUA.

HacTosilyumin ctangapT yctaHaenueaeT ob6line npaBvuna U NpUHLMUMNBI MPOEKTUPOBAHMWS, KOTOPLIE crieny-
eT cobnwaaTte Npy NPOEKTUPOBAHUKN, UCTMIbITAHWM W 3KCNNyaTauun pan3epHbIX CUCTEM ONS 3aKaHYUBAHUA U
PEMOHTA CKBaKUWH.

HacTosilumin ctaHgapT saBnsetcs MoguULUPOBAHHLIM MO OTHOLUEHUID K MEeXAyHapoOHOMY cTaHfap-
Ty MCO 13628-7:2005 «HedTsIHaa 1 rasoBasi NPOMBILSIEHHOCTb. [TpoeKkTupoBaHMe WU aKcnnyaTaumMs CUCTEM
noaBoaHoM Aobblun. YacTb 7. Paii3epHble cucTeMbl OMNA 3aKaHYMBAHUA U PEMOHTa CKBa)WH». [1pu aTOM K3
CTaHgapTa UCKMYeHbl 3HAaYeHUs NokasaTtenein B aHIMUACKOW cucteMe mep, B pasgen 3 gobaeneHsl TepmMu-
HOMorM4yeckne cTaTbu.

B uensx ynyyweHus NOHWMMaHWUs NOMb30BAaTENAMW HEKOTOPbLIX MOMOXEHUM HACTOALEro craHaapTa,
a Tawke Onsg ydveta TpeboBaHWA POCCUMIACKMX HOPMATMBHBLIX MPABOBbLIX aKTOB, HOPMaTUBHO-TEXHWYECKNX
OOKYMEHTOB W OTEYECTBEHHOW cneunduKkn NpoeKTUPOBaHNA, CTROUTENBCTBA M 3KCNyaTaLum MOpCKUX HedTe-
ra3ornpoMbICIIOBbIX COOPYXEHUI, B TEKCT BHECEHbI N3MEHEHWUS W JOMNONHEHWS, BblAeNeHHbIe KYPCUBOM.

v
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FOCT P 71205—2024
(MCO 13628-7:2005)

HAUWMOHANBbHBIA CTAHOAPT POCCMUCKOW DEOEPALUMNU

HedcTAHaA ¥ rasoBas NPOMbILLINEHHOCTb
NMPOEKTUPOBAHUE U KCMNYATALMA CUCTEM NOABOAHOW OOBbLIYMK
YacTtb 7
PaiizepHble cMCcTEeMbI ANA 3aKaHYMBAaHUSA, pEMOHTA CKBaXWH

Petroleum and natural gas industries.
Design and operation of subsea production systems.
Part 7. Completion/workower riser systems

DOarta BBegeHna — 2024—02—01

1 O6nacTb npUMeHeHus

HacToawmi cTtaHgapT ycTaHaBnveaeT obliMe npasuna v NpUHUMMNLI NPOEKTUPOBaHWUS, aHanuaa, Bbl-
fopa marepuanoB, N3rOTOBMNEHWS, UCMbITAHUIA W IKCMINyaTaumMn pan3epHbiX CUCTEM, UCMONb3yeMbiX ANd 3a-
KaH4YMBaHWA N PEMOHTA CKBaXXWH C NOABOAHbLIM PacrnofnoXeHneM ycTbA. HacToAwmin ctaHgapT npuMeHnm gns
BHOBb CO3[aBaeMbliX pan3epHbIX CUCTEM, a TaloKe ONA 3ada4 MOAepHM3aunn 1 akcnnyaTauun CyLecTBYLLMX
CUCTEM W UX MOBTOPHOMO MCMOMb30BaHUS.

HacTtoswumin cTaHgapT NPUMEHUM K pan3epHbIM CMCTEMaM, U3rOTaBMMBaEMbIM U3 HU3KONMErMpoBaHHbIX
yrnepoaucTbIX cTanen, u He pacnpocTpaHaeTcs Ha pan3epHble CUCTEMbI, M3roTaBNUMBaeMbIe U3 cneunanbHbIX
MaTtepuanos, TakMx Kak TUTaH U KOMAO3UTHbIE MaTepuansbl.

Hactosawmin craHgapT ycraHaesnueaeT obume npasuna v NpyUHUMMbLI NPOEKTUPOBAHUA B OTHOLLEHMWM
cnepywouwero obopygoBaHuWs:

- CeKuuu pansepa;

- coeguHWUTENN,

- CUCTEeMbl ynpaBreHusi PEMOHTOM CKBaXWH;

- nanybHble ucnbiTaTenbHbie (POHTaHHbLIE apMaTypbl;

- HaTsXHble pambl NanybHOM ucnbITatenbHOW (DOHTAHHON apmMaTypbl;

- HVXHWIA Y3en-npeBeHTop pan3epa ANA PEMOHTA CKBaXKWHbI;

- knanaH nybpukartop;

- CTOMOPHbLIN KnanaH;

- UCMbITaTenNbHblIe CEKLUN B COCTaBE KOMOHHLI A5 CMyCcKa;

- Cpe3Hble NepeBOaHWKMY,;

- CUCTEeMbl OpUeHTaunmM TpyOHOM ronoskuy;

- BEpTNory;

- LUMPKYMSLUWOHHbIE LUMaHri 3aTpyOHOre NpoCcTpaHcTBea;

- cnanjepesl pavsepa;

- XOMYThI WNaHrokabenen;

- MHCTPYMEHTbI ANA MOHTaxa W UCNbITaHWUiA;

- MHCTPYMEHTbI ANA CrycKa Konnaka nogBogHon dpOHTaHHOW apMaTtypsbl.

MapaHune ochbuumnansHoe
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HacToAwmwmi cTaHgapT He NpMMEeHUM K criegylemMy 0GopyaoBaHMIo:

- TpyBHbIe ronoBKMU;

- BHELUHWE W BHYTPEHHWE KONMNaki NoABoaHoN (DOHTaHHON apMaTypbl;

- UHCTPYMEHTLI ANs cnycka TpyBHOW ronoBKu;

- pacnonoXeHHoe Ha NoBepxHOCTW obopyaoBaHue ANA NPUMeHeHUst TMBKUX Tpyo;

- pacrnofioXXeHHoe Ha NoBepxHOCTHM obopynoBaHue Ans npoBefeHns paboT ¢ NOMOLLLIO KAHATHOW Tex-
HUKK;

- nepeMblykK NanyGHOW UCnbITaTeNbHOM (hOHTAHHO apMaTypbl AN FYLIEeHUa U SKCnryaTauuy CKBaXKuH.

2 HopmaTuBHbIE CCLINKK

B HacTosllem cTaHOapTe UCNONb30BaHbl HOPMATUBHbIE CChIMKM Ha Cneaylolve cTaHgapThl:

FOCT 9.307 EduHas cucmemMa 3auiumsi on KOppo3uu U cmapeHus. Mokpbimus UUHKO8bLIE 20ps4UE.
Obwue mpebosaHus u Memoodbi KOHMPOIs

FOCT 25.101 Pacdyemsi u ucnsimaHus Ha npo4yHocms. Memodsl cxemMamu3sayuu criyyalHbIX Ipoyeccos
HazpyXeHUs MeMeHMo8 MaluH U KOHCMPYyKYUl U cmamucmuYyeckozo npedcmaegneHus pesynbmamos

FOCT 25.504 Pacuems! u ucnsimarus Ha rpodHocms. Memodkl pacyema xapakmepucmuk conpomus-
neHust ycmanocmu

FOCT 25.506 Pacyema! u ucnsimaHusi Ha npoyHocme. Memodsl MexaHU4YecKuUX Uucnbimaxull Memannos.
OnpedeneHue xapakmepucmuKk mpewjuHocmolKocmu (893Kocmu pa3pywieHusi) npu cmamu4YeckoMm Hazpy-
JKeHUU

FOCT 25.507 Pacyembl U ucnbimaHus Ha MpoYyHOCMb 8 MawuHocmpoeHuu. MemoOb! ucnbimaHus Ha
ycmanocme npu 3KCrayamayuoHHbIx pexumax Haspyxernus. Obwue mpeboeaHus

rOCT 1497 (MCO 6892—84, CT C3B 471—88) MeTtannkl. MeToabl UCNBITAHWIA HA pacTskeHue

rOCT 6996 (MCO 4136—89, NCO 5173—81, UCO 5177—81) CeapHble coeduHeHusi. Memode! onpe-
OeneHuUss MexaHu4Yeckux ceolicme

FOCT 7505 Mokoeku cmanbHble WwmamnogaHHbie. Jonycku, npunycku U Ky3HeYHble Hanycku

FOCT 7512 Konmpone Hepaspywarowull. CoeduHeHus ceapHbie. Paduoepaguyeckull memod

FOCT 8479 lNokosku U3 KOHCMPYKUUOHHOU yenepoducmol u neeuposaHHol cmanu. Obujue mexHuye-
cKue ycrnosusi

FOCT 9651 (MCO 783—89) Memannesl. Memodk! ucnbimaHul Ha pacmsikeHUe fpuU Mo8bILUEHHbIX MeM-
nepamypax

FOCT 11150 Memannbi. Memods! ucnibimarus Ha pacmsiKeHUe Mpu NOHWKEHHBIX memMnaepamypax

FOCT 15150 Mawunbl, npubopsi u pysue mexHudeckue usdenus. McronHeHus 0na pasnuyHbIX Kiu-
Mamu4yeckux patioHog. Kameaopuu, ycrnogus sKkcrniyamayuu, XxpaHeHus U mpaHcropmuposaHus 8 Yacmu
g8030elicmeus KnuMamu4eckux ¢hakmopoe sHeliHel cpedbi

FOCT 17216 Yucmoma npomsiwineHHas. Knacce! yucmomei xudkocmel

FOCT 18442 Konmpone Hepa3apywarwul. KanunnspHsie memodsl. Obujue mpebogaHusi

FOCT 24507 Konmpone Hepaspywaruwul. Nokosku u3 YepHbix u ysemHbix memasnnos. Memoos: yrib-
mpa3saykogol dechekmockonuu

FOCT 26069 MexaHusmbl nanybHele u cydoebie ycmpolcmesa. TepMuHbl U onpedeneHus

FOCT 28198 (M3K 68-1-88) OcHosHbie Memodkl ucnbimaHull Ha eo3delicmaue 8HeLWHUX (hakmopos.
Yacmb 1. Obwjue nonoxeHusi U pykogodcmeo

FOCT 31446 (1ISO 11960:2014) Tpybbl cTanbHble 0bcagHbIe U HACOCHO-KOMMNPECCOPHEIE ANA HETAHON
W rasoBOr NpoMbIWNeHHOCTH. OBLNe TEXHUYECKNE YCIOBUS

rOCT 31458 (ISO 10474:2013) TpyObl cTanbHble, YYryHHbIE U COEAMHUTENbHbLIE AeTanu K HuM. [oky-
MEHTbI O MPUEMOYHOM KOHTpore

FOCT 31610.0 (IEC 60079-0:2011) B3psigoonacHsie cpedsl. Yacme 0. ObopydogaHue. Obwue mpebo-
eaHus

FOCT 31841 (ISO 14693:2003) HedhTtsiHas v razoeas npoMbiluneHHocTs. OBopynoBaHve ansa nogsem-
HOrO peMOHTa CKkBaxKH. O6Lne TexHn4eckne TpeboBaHMUs

rOCT 31844 (1SO 13535:2000) HedTaHas v razoBasi npoMbiLLneHHoCcTs. ObopygoBaHme BypoBoe 1 3KC-
nnyataumoHHoe. O6opyaoBaHue nogbemHoe. ObWune TexHu4eckne TpeboBaHua

FOCT 32696 (ISO 11961:2008) Tpybbl cTankHbie BypunbHble ANA HEQTSHONW U ra30BOW NPOMbILLNEH-
HOCTUW. TexHU4Yeckue ycnoBus
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FOCT 33259 ®nanybl apmamypbi, COeOUHUMEeNbLHbIX Yyacmel u mpybonposodos Ha HOMUHansHoe das-
nerHue do PN 250. KoHcmpykyus, pasmepb! u obujue mexHuyeckue mpebosaHus

FOCT 33439 MeTannonpodyKuusa U3 YepHbIX METAMNMORB U CMMaBOB HA Xene3oHWUKeNneBon U HUKeNeBoM
ocHoBe. TepMMHbI 1 onpedeneHnst No TepMUdecKkon obpaboTke

FOCT 34438.2 (ISO 10424-2:2007) Tpybbl BypunbHbIE U Opyrue 3NeMeHTbl BypUnbHBIX KOMOHH B He-
OTAHOM 1 ra3oBOM NPOMbILWNEHHOCTU. YacTb 2. OCHOBHbIE NapamMeTpbl N KOHTPONb Pe3bboBbIX YNOPHBIX CO-
egnHeHu. Oblre TexHU4eckue TpeboBaHuA

MOCT ISO 898-1 MexaHu4eckne CBONCTBA KpenexHbiX N34ENNA U3 yrnepoaucTbiX M NErMpoBaHHbIX cTa-
nei. Yacte 1. BonThl, BUHTBI W LUMNUMbKWN YCTAHOBMEHHLIX KNMACCOB MPOYHOCTU C KPYMHBLIM U MENKUM LUarom
pe3bbbl

FOCT ISO 898-2 MexaHnyeckme CBOWCTBA KPEMEXHbLIX U3AeNnuil U3 yrmepoauCThIX U NerMpoBaHHbIX CTa-
nen. YacTb 2. [alikn yCTaHOBMNEHHbIX KIACCOB MPOYHOCTU C KPYMHbIM M MEMKUM LIArom pesbobl

MOCT ISO 3183 Tpybbl cTanbHble gns TpybonpoBogos HedTAHON U ra3oBor NpoMblwneHHocTH. Obwmne
TEXHW4YECKUE YCNoBUS

FOCT ISO/IEC 17025 O6wume TpeboBaHUS K KOMNETEHTHOCTW UCMLITATENBHLIX U KAaNMBpPoBOYHEIX Nabo-
paTopui

FOCT ISO 17636-1 Hepa3zpywarouw,ull KOHMPOIb ceapHbix coeduHeHul. PaduozpaghudecKuli KOHMPOsb.
Yacme 1. Cnocobsl peHmeaeHo- u caMMmazpaghu4eckozo KOHMPOIS ¢ NPUMeHeHUeM MieHKU

FOCT ISO 17636-2 Hepaspywarouwjuli KOHMPOIb ceapHbix coeduHeHul. Paduoepaghudeckuli KOHMpPOrb.
HYacmb 2. Criocobbl peHmMeaeHo- U eaMMazpaghudecko20 KOHMPOrs ¢ NpuMeHeHueM LUugpoabix 0emeKmopoes

FOCT P 51365 (MCO 10423:2003) HedTaHasa n razoeas npombilineHHocts. ObopynoeaHue ana bype-
HUA 1 fobbiun. ObopynoBaHMe YCTbsA CKBaXUHEI U hOHTaHHOe ycTheBoe obopynoeaHue. ObLme TexHuYeckne
TpeboBaHus

rOCT P 53678—2009 (MCO 15156-2:2003) HedtaHas v razoBas npombllneHHocTs. MaTtepuans gns
NPMMEHEHUA B cpeaax, CoOAepXalliux cepoBoaopod, npu gobbide HedhTu U rasa. Yacte 2. Yrnepoguctbie u
HW3KONErPOBaHHbIE CTamNMW, CTOMKWE K pacTPeCKMBaHWUIO, U NPUMEHEHWE YYTYHOB

FOCT P 53679 (MCO 15156-1:2001) HedTaHas v razoras npomeiliNeHHocTs. Matepuans! 4nsa npumMe-
HEHWS B cpeaax, CoOdepKallMx cepoBogopod, npu Aobbive HedbTu 1 raza. YacTs 1. Obwme npuHUKUnbl Beibopa
MaTepuanoB, CTOMKUX K pacTpPecKUBaHWIo

FOCT P 53845 (MCO 377:1997) Mpokat ctanbHoit. Obwue npasuna otéopa npob, 3aroToBok u obpas-
LOB ANA MeXaHW4YeCKNX U TeXHONOTMYEeCKUX UCMbITaHuA

FOCT P 54384 (EH 10020:2000) Cmanb. OnpedeneHrue u Knaccugukayus no XuMu4eckomy cocmasy
U Kraccam kadecmea

OCT P 55311 HegpmsiHass u 2a3ogas npomeiwiieHHocms. CoopyxeHus Heghmeza3onpoMbiciiogsle
Mopckue. TepMuHbi U onpedeneHus

FOCT P 56512 Konmpone Hepa3pywarouwul. MazHumonopowkossili memod. Tunoebie mexHonoauye-
CKue npouecchsi

FOCT P 58773—2019 (MCO 19901-7.2013) Hethmsaras u 2a3zosas npombiiieHHocmb. CoopyxeHus
Heghmeaa3onpombicrogsie Mopckue. CucmeMb! NO3ULUUOHUPOBAHUS 1agydLUXx COOPYXeHUl

FOCT P 58904/ISO/TR 25901-1:2016 Ceapka u podcmeeHHble npouecckl. Cnogaps. Yacmes 1. Obwue
mepMuHbI

FOCT P 59304 HecbmsaHas u e2azosast npoMsiuineHHocms. Cucmembl no08odHOU 0obbiyu. TepMuHbl U
onpedeneHus

FOCT P 59305 (MCO 13628-1:2005) HegpmsaHasa u 2asoeas npoMeiwieHHocmb. [IpoekmuposaHue u
akcnnyamauusi cucmem nodeodHol dobeiyu. HYacme 1. Obwue mpeboeaHusi u pekomeHOayuu

FOCT P 59306 (MCO 13628-10:2005) HechmsHas u ea3oeas npoMbieHHOCMb. [IpoekmupogaHue u
aKcrnnyamauus cucmem nodeodHol dobsiyu. Yacme 10. TexHuyeckue ycnogusi Ha 2ubkyo mpyby MHo2ocnou-
HOU cmpyKmypbl CO C8A3YIOUWUMU CIOAMU

rMOCT P 59309 (MCO 13628-2:2006) HedpTsaHasa 1 razoBasi NPOMbILUNEHHOCTL. [TpoeKTUpoBaHMe 1 3KC-
nnyatauusa cuctem nogBogHow Jobbiuu. YacTte 2. MMbkue TpyOHble cucTeMbl MHOTOCITOMHOWM CTPYKTYpbl 6e3
CBA3YIOLWMX CNOEB A9 NOABOAHOIO M MOPCKOro NpUMeHeHus

OCT P 71160—2023 (MCO 13628-6:2006) HedTaHas 1 razoBas NpoMbILLNEHHOCTL. [poekTupoBaHue
W 3KCMNyaTauus cucTeMm NogBoaHON Aobbiyvn. Yacte 6. CucTeMbl ynpasneHus NoABoAHOW fo6bivei

FMOCT P 71204 (MCO 13628-5:2009) HedtsHasa 1 rasoBasi NPOMbILUNEHHOCTb. [TpOeKTMpoBaHMe 1 3KC-
nnyartauusa cucTeM nogBoAHOW 0obbiun. YacTe 5. MNogBogHbie ynpasnsiowme wnaHrokabenu
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MOCT P MCO 148-1 Martepvanel MeTannuyeckne. VcnbiTaHue Ha ygapHbId M3rub Ha MasiTHUKOBOM
konpe no Wapnu. Yacte 1. Meton ncnbitanus

FOCT P MCO 544 Mamepuanbsi cgapoyHble. TexHU4YecKue ycrioaus nocmaeku rnpucadoyHbix Mamepua-
noe u ¢hrrocos. Tun npodykyuu, pasmepsl, G0MyCKU U MapKUposka

rOCT P NCO 2566-1 Ctanb. MNeperop 3Ha4YeHWin OTHOCUTENBHOTO yaANuHeHus. Yacts 1. Ctanb yrnepo-
AWUCTasi N HU3KONErMpoBaHHas

FOCT P MCO 4287 Neomempuyeckue xapakmepucmuku usdenuli (GPS). Cmpykmypa nosepxHocmu.
lMpogpunbrbiti Memod. TepmuHbl, onpedeneHus U napamMmemps! CMpyKmypbl MO8EPXHOCMU

MOCT P LCO 6507-1 Metannsl 1 cnnaesl. /IamepeHne TBepgocTu no Bukkepcy. Yacte 1. Metog ma-
MepeHus

FOCT P MCO 9000 Cucmembl meHedxMeHma kadecmea. OCHOBHbLIE MOMOXEHUS U criogapb

MOCT P NCO 9606-1 ATTecTauMOHHbIE UCMbITAHWA cBapluukoB. Ceapka nnasneHuem. Yacte 1. Ctanwm

rOCT P NCO 9712 KoHTponb Hepaspywawwmi. Keannpukauns n ceptudukaunsi nepcoHana

rOCT P NCO 13533—2013 HedtaAHas u rasosasi npombllineHHocTs. O6opynosaHue BypoBoe u akc-
nnyataumoHHoe. OGopyaoBaHue co cTBONoBLIM npoxogom. Obuwme TexHudeckme TpebosaHus

MOCT P CO 13628-4—2016 HedTaHasa 1 razoBas NpoOMbILLNEHHOCTh. [1poekTMpoBaHMe 1 aKcnnya-
TauuMsa NoABOAHLIX IKCNNyaTalMOHHLIX cucTeM. YacTe 4. MoaeogHoe ycTbeBoe obopynoBaHue U hoHTaHHas
apmatypa

FOCT P MCO 14732 lNepcoHan, 8biMONHAWUG ceapky. AmmecmayuoHHbIe UCMbIMaHus ceapujuKkos-
onepamopoeg U Hanad4yukos Or1s NOSHOCMbI0 MexaHUu3upogaHHOoU U agmomMamuyeckol ceapKku Memannuye-
CKUX Mamepuanoe

FOCT P MCO 15549 Konmpornes Hepaspywarnwul. KoHmporns auxpemokoeasili. OCHO8HbIE MOMOXeHUs

FOCT P UCO 15607 TexHuuyeckue mpebogaHusi K ammecmayuu rnpouedyp ceapku Memannuyeckux
Mamepuanos. Obujue npasuna

FOCT P MCO 15609-1 TexHu4eckue mpebosaHusa u ammecmayus npoyedyp ceapku Memaniu4eckux
mamepuanos. TexHudyeckue mpebosaHus K npoyedype ceapku. Yacme 1. [yzoeas ceapka

FOCT P MCO 15609-2 TexHudyeckue mpebogaHusa u ammecmauyus npoyedyp ceapku Memannuyeckux
mamepuanos. TexHuyeckue mpebogaHus k npoyedype ceapku. Yacme 2. azoeas ceapka

FOCT P MCO 15609-3 TexHudeckue mpebogaHusa u ammecmauyus npoyedyp ceapku Memannuyeckux
mamepuanos. TexHuyeckue mpebosaHus Kk npoyedype ceapku. Yacme 3. 3nekmpoHHO-NTy4esas ceapka

FOCT P MCO 15609-4 TexHu4eckue mpebosaHusa u ammecmauyus npoyedyp ceapku Memaniu4yeckux
mamepuanos. TexHudyeckue mpebosaHus Kk npouedype ceapku. Yacme 4. flazepHas ceapka

FOCT P MCO 15609-5 TexHudveckue mpebogaHusa u ammecmauyus npoyedyp ceapku Memannudeckux
mamepuanos. TexHuyeckue mpebogaHus k npoyedype ceapku. Yacme 5. KoHmakmHas ceapka

MOCT P UCO 15609-6 TexHuyeckue mpebogaHus U ammecmayusi npouedyp ceapku Memarniu4yeckux
mamepuanos. TexHuvyeckue mpebogaHus kK npoyedype ceapku. Hacme 6. flazepHo-Oyeoeas eubpudHas ceapka

FOCT P EH 13018 KoHmponbs eusyanbHbit. Obujue nosoxeHus

MpumevaHnue — [lpu NONb3OBaHUM HACTOALLMM CTaHAAPTOM Lenecoobpa3Ho NPoBEpUTL OEACTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(OPMAaLUMOHHONW cucTeMe OBLLEro Nonb3oBaHUsa — Ha oduumansHoM caiiTe PegepansHoro areHT-
CTBa N0 TEXHUYECKOMY PEryrnUpoOBaHUIO U METPOMOTMU B CETU VIHTEPHET UNK No exerogHoMy MHMOPMaLKMOHHOMY yKa3sa-
Tenw «HaunoHanbHble cTaHaapThl», KOTOPLIA oNyBnUMKoBaH No COCTOSHWKO Ha 1 AHBapA TekyLUero roga, v no BbiMycKam
EXeMeCcsa4HOro HPopPMaLMOHHOTO ykasaTens «HaluuoHansHble cTaHaapThl» 32 TeKyLWii rod. Ecnu 3aMeHeH CebinoYHbIi
CTaHAapT, Ha KOTOPLIA AaHa HeaaTMPOBaHHAA CChINKa, TO PEKOMEHOYETCH UCMOMNL30BaTh AEWCTBYIOLLY BEPCUID 3TOTO
CTaHfapTa C Y4eTOM BCEeX BHECEHHLIX B AaHHYH BEPCUK M3MEHEHMIA. ECni 3aMeHeH CCbINOYHLIA CTaHOapT, Ha KOTopbIi
JaHa 0aTvpoBaHHas coblfka, TO PEKOMEHAYETCA UCNONb30BaTh BEPCUIO 3TOTO cTaHdapTa C yKasaHHbIM BbiLUE rogoM yT-
BepaeHUs (NpuHATKS). Ecnu nocne yTBepXOeHWs HAcTOALIEro CTaHA4apTa B CChIMOYHBLIA CTAHAApT, HA KOTOpLIA AaHa
AaTUpOBaHHas CChINKa, BHECEHO M3MEHEHWE, 3aTparMBarLlee NonoxeHne, Ha KOTOPoe JaHa CChbiNka, TO 3TO NMOMOXKEHUe
pekoMeHyeTcA NPUMeHATL Be3 yyeTa OaHHOTO U3MeHeHUs. ECcnu cobiNoYHbIA cTaHgapT oTMEHEH Be3 3aMeHbl, TO Nono-
)KEHME, B KOTOPOM [1aHa CChINKa Ha Hero, pEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTparnBaloLLei 3Ty CCbIMKYy.

3 TepmuHbI 1 onpegeneHus

3.1 B HacTosllleM cTaHgapTe npuMMeHeHbl TepMuHbl no FOCT 26069, FOCT P 55311, TOCT P 58904,
FOCT P 59304, a Takke cnegyLime TEPMUHEI C COOTBETCTBYHOLLUMU ONpeaeneHnsMu:
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3.1.1 aBapuiHbIA ocTaHoB (emergency shutdown): YnpaBnaemasn nocnefoBaTenbHOCTb 3aKpbiTUst ba-
PbepPHbIX 3IEMEHTOB B aBapuHOW cuTyauun, obecnedunsatoLlan 6e3onacHbIn NepeBo CKBaXMHbI B 3aKpbiToe
COCTOSIHWE, UCKNIoYatoLas nonagaHue cKkBaxuHHbLIX (bronaoB B OKPYKaoLWy cpeqy.

3.1.2 aBapurHoe oTcoeguHeHue (emergency quick-disconnect): ABTomatuyeckaa peanusauusa no-
cnepoeaTenbHOCTU aBapuUHOIC OCTaHOBa WM NocNedyloLero asToMaTU4eCcKoro oTcoegMHeHns pansepa.

3.1.3 aHanu3 B 4yactoTHown obnactm (frequency domain analisys): MeTon gnHammuyeckoro aHanuaa,
OCHOBaHHbIA HA AONYLLEHUN BO3MOXHOCTW NpeAcTaBneHnsa paccMaTpMBaemMoro HeynopaaoYeHHoro npouececa
B BMAE Cynepno3vuumn 6a3oBbix perynspHbIX NPOLEccoB.

n puMedaHUue — AHanua B yacTtoTHoOW 0bracTu, Kak npasuno, NpoeoaAT And NUHENHBIX CUCTEM.

3.1.4 ananus3 Ha yctanoctb (fatigue analysis): TunoBol aHanu3a ycTanoCTHOW OONTOBEYHOCTU, MpU
NPOBEAEHUU KOTOPOro MCMONb3YKOT KPUBLIE pacnpedeneHus LUMKIMYecKon JONTOBEYHOCTU W 3a[aHHble 3Ha-
YeHus KoadUUMEHTOB UCNOMb30BaHNS.

3.1.5 aHanu3 npegenbHbIX cocToAHUM (limit analysis): MeToa, ncnonb3yeMelid ANs pacHeta NPoYHO-
CTU KOMMOHEHTA, U3roTOBMEHHOrO U3 MAEeanbHOro (}KecTKoro) NNacTMYHOro Matepuana.

3.1.6 aHanu3 ¢ ucnonb3oBaHMeM MeToAa KoHeyHbix anemeHToB (finite element analysis): Metog
YMCIMEHHOro pelleHns 3adad MmatemaTnyYeckorn UankK, Ucnonb3yembld 4ns NpOBedeHWsa aHanv3a BrvsHNS
AWHaMUYECKMX W CTaTUYECKMX Harpys3oK B ynpyro-nnactudeckon obnactv gedopmupoBaHus, NocpegcTBoM
annpoKCUMMPOBAHUS KOHCTPYKUWW OWCKPETHON MOAENbIO C 3aA4aHHbIMKW CBCMCTBAMKU Marepuana.

MpumeuvaHnune — AHanMa MoxXeT BbiTb MOKanbHbIM U 0BLWKM.

3.1.7 aHanwu3 CKOpOCTW pocTa ycTanocTHOW TpewuHbl (fatigue crack growth analysis): AHanus npu-
paweHns ANWHbl YCTanoCTHOW TPeLLWHbl OTHOCUTENBHO MPUHATOIO MCXOAHOIO pasMepa gedekra ¢ y4eTom
Yucna LUMKIOB Harpy»eHus.

MpumedaHue — lcnonbayloT AN onpegeneHns TpeboBaHW K NPOBEOEHUIO HepaspyllaloWwero KOHTPons
NPV M3TOTOBMNEHUN 1 ANA (POPMUPOBAHWMA NMPOrpPamMMbl AUArHOCTUKA B NPOLIECCE IKCNIyaTauum.
3.1.8

6apbep (barrier): OnemeHT, NpeaHazHaYeHHbIR 4NA NpeaoTBpaLLleHnsa yTeukn JobbiBaeMbIxX UMK 3aka-
YyuBaeMbIX OniOUL0B U3 HAXoOSALWENCS Noa AaBNeHWEeM YacTy CUCTEMbI B OKPYXKaoLL Y0 Cpeqy.
[FOCT P 59305—2021, nyHkm 3.1.1]

3.1.9 BapbepHbIA anemeHT (barrier element): YcTpoicTBo B cocTaBe bapbepa, KOTOpoe B OTAENbHOCTY
He NpenATCTBYET ABMXEHWIO NOTOKa MEXY ero CTOpoHaMu.

3.1.10 6e3onacHoe cocTtosHMe (secure status): CoctosaHue, npu koTopom obecneyeHo Hanuyve He
MeHee [ByX HE3aBUCUMbIX BapbepoB Mexay NPOAYKTUBHLIM MNacTOM W OKpPYXKarLlen cpegon.

3.1.11

GecwoBHasa Tpyba (seamless pipe): TpybHoe Magenue w3 AehopMUPYEMOA CTanu, U3roTOBMNEHHOe

Bes cBapHOro LIBa.
[FOCT 33006.2—2014, nyHkm 3.3]

3.1.12 6ypoBon pansep (drilling riser): Cuctema, Mcnonb3yemas Ha GypoBOM cygHE UNU nnaeBy4qen
OypoBoii ycTaHOBKe ANsl HanpasneHns BypuUnbHOM KONOHHBI U oBecnedeHust LMpKynaumm nongos Mexay
obopygosaHneM Ha BypoBOM cyaHe W NOABOAHLIM NPOTUBOBLIGPOCOBLEIM 060pPYyAOBAHMEM.

3.1.13

Bepudchukauma (verification): MoaTeepxaeHue, nocpeacTBOM MNpeAcTaBneHns 06bLEKTUBHbLIX CBUOE-
TENbLCTE, TOTO, YTO YCTAHOBMNEHHbIE TpeboBaHMsA BbINKU BbINOMHEHBI.

MpumeyaHusa

1 OBbekTMBHOE CBMAETENBLCTBO, Heobxogumoe Ana BepuduKkauny, MOXKET BbiTb pe3ynsTaToM KOHTPOMS Unwn apy-
rMx chopm onpegeneHns, Takux Kak OCyLLeCTBNeHWe anbTepHaTUBHbIX pacyeToB UMW aHan13 JOKYMeHTOB.

2 [eaTenbHOCTb, BEINONHAEMas Npy BEPUMUKaLUM, MHOTAA Ha3bIBAETCH KBaNWGUKaLMOHHBIM NPOLECCOM.

3 TepMuH «BepUULMPOBaHY» UCNONB3YIOT Ans 0603Ha4YeHWA COOTBETCTRYIOLWErD cTaTyca.

[FOCT P MCO 9000—2015, cmampbs 3.8.12)
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3.1.14 BepTukanbHaa kadka (heave): Bo3BpaTHO-nocTynatenbHOE OBWXEHWEe CygHa BOOMb BEpTU-
KarbHOW OcK.

3.1.15 Bec B norpyxeHHoOM cocTosiHMM (submerged weight): Bec obbekTa, norpyxeHHoro B Boay,
BKINKOYasa BEC HAXoOALMXCA B HEM TEXHONOTMYECKUX cpeq.

3.1.16 Bubpauwun, BbI3BaHHaA BuxpeobpazoBaHuem (vortex-induced vibration): NMpogonsHble 1 no-
nepedHble konebaHus pansepa, 0OycrnoBneHHblE NEPUOANYECKUMU CPbIBAMU BbI3BaHHbLIX TEHEHWEM BUXpEW
BOAbI.

3.1.17 BHewHee ynnoTHeHue (environmental seal): YnnoTHeHne pabo4mx NOBEpPXHOCTEN CoeanHuTe-
nA, Haxopsweecs nof AedCTBUEM BHYTPEHHEro 1 BHELWHEro AaBneHus 1 NpenaTcTeyoLlee nonagaHuo Tex-
Honorudeckux chnionaoB BO BHELLHIOW cpeay.

I puMmedYyaHne — Takoe ynnoTHeHWe, Kak npaeuno, otaendet cpedy noj gasneHuem ot OKpY)KaPOLIJ,EIﬁ cpenbl.

3.1.18 BpemeHHasa obnacTtb (time domain): lNpoMexyToK BpeEMEHU, HA NPOTSHKEHUM KOTOPOro BhINOM-
HAKT NoLlaroBoe MOAenvpoBaHue peakuun pamnzepa.

M pupMeHaHne — MO,D,BHMPOBEHME BO BpeMEHHOﬁI obnacTtn obecnevynBaeT BO3MOKHOCTL rmgpognHaMun4yecko-
ro N KOHCTPYKTUMBHOIO MOAENMPOBaHUA C yHETOM HENMHENHOCTX npoueccos.

3.1.19 Bo3@encTBUA OKpYXKawLwen cpeabl (environmental loads): Harpysku n Bo3geicTeus, BO3HUKA-
HoLLMe OT AeNCTBUA U BNUSAHWA )akTOPOB OKpYKatoLlen cpebl.

Mpumep — Hazpyaku om delicmaus 80sfHbI, MeYyeHUs: U eempa.

3.1.20 BcnomoraTenbHbIA poTopHbIX cTon (false rotary): KomnoHeHT, ycTaHaBnMBaembli Ha BypoBom
pPOTOPHOM CTOMNe WM NpefHasHa4yeHHblM M8 YCTAHOBKW KIMHOBOrO 3axsaTa ANs NoABeLUUBaHUS O4MHAPHOM,
OBOWNHOW UMW TPOWHOW KOMOHHbLI TpyO.

M punmevyaHme — Mcnonb3oBaHMe BCNOMOraTenbHoro POTOPHOrO CTONa NO3BONAET NOOaBATb wnaHrokabenb
CHUCTEMBI YNpaBneHnAa peMOHTOM CKBa*XUHbI B 6yp0BDF‘I pab”flsep ©6e3 KoHTaKTa ¢ nnalwkamMmm KNMHOBOro 3axeaTa.
3.1.21

BCcrnomMmoraTeneHbin Tpy6onpoBopa (auxiliary line): HapyxHbeid Tpy6onpoBog (He BKNIOYAKOLWMWA NUHWIO
[POCCENVPOBaHUA WU NUHWUIO TMYLIEHUS), YCTAHOBIMEHHbIA NapanfensHo rMaBHOW KOMOHHE paisepa, Ans
npoxoaa NoToKa CKBaXXWHHON HWMAKOCTH.

Mpumep — MuHus wudkocmu cucmemsl KOHMPOJIS, JIUHUSA yNpaeseHus ninasyyecmsto, TUHUA nodsema
6ypoeozo pacmeopa.

[FOCT 33005—2014, cmamba 3.1.1]

3.1.22 repmeTuyHoOCTb (leak-tight): CBOMCTBO KOMMOHEHTa NMPEnATCTBOBaTbL YTE4Ke, NMpeBbilLatoLen
OOMYyCTUMbIEe 3HAYEHUS.

3.1.23 rubkaa nepembivka (jumper): KopoTkuin oTpe3ok rubkoi Tpybbl ¢ MydqpTOBbIM COEAUHEHWEM HA
KaXXOOM KOHLLE.

3.1.24 rubkoe coeguHeHue (flex joint): MHoOrocnomHbIn MeTanno-3nacToMepHLIA y3en, UMetoL WA LeH-
TpanbHbIA CKBO3HOIM KaHan, guamMeTp KOTOPOro paBeH WNKM MpeBbilaeT OTBEpCTME comnparaeMoir Tpybbl, u
yCTaHaBNMBaEMbIW B CEKLWW pai3epa ANs CHWKEHWS MoKanbHbIX U3rMbatoLLmnx HanpsKeHni.

3.1.25 rmppaBnuyeckuir coegmHuTens (hydraulic connector): MexaHnyeckuin coeguHUTENb, ANs ak-
TUBALMM KOTOPOro HeobxognMo obecneynTs BO3AENCTBUE TMOPaBNUYECKON SHEPTUN.

3.1.26 ruppoauHamu4eckue Harpy3ku (hydrodynamic loads): Harpy3ku, obycnoBneHHbIE BHELUHUM
BO37elCTBUEM Ha pan3ep Nnpu ABWXEHUM MOPCKOW BOObI.

3.1.27 rnagkoe (M3HococToMKoe) coeguHeHue (slick joint): CneumansHan cekuwsa pansepa, npegHa-
3Ha4YeHHan 4ns 3alKUThl OT NOBPEXAEHUA pai3epa u LWnaHrokabens ynpaeneHust Npu NpoxoxaeHnn Yepes
POTOPHBLIW CTOIT.

I pumMmeyaHmne — Kak npaBuno, BXoOWUT B COCTaB paﬁaepa ana 3akaH4uBaHMA M peMOHTa CKBaXXWMH W MHOrOa
HOCUT Ha3BaHWe «NpPpOTUBOM3HOCHAA CeKLWA C BHELWHUM KOXYXOM».

3.1.28 paBneHue npu 3aBOACKMX NPMEMOYHLIX/MPUEMO-cAaTOYHbIX McnbiTaHuAax (mill/factory
acceptance test pressure): [laBneHue npu ruapocTaTMyeckuX UCNbITAHUAX KOMMNOHEHTOB pan3epa, NpoBogu-
MbIX MOCME 3aBeplleHusl NPOLEeCCOB WM3roTOBNeHWA 1 COOpPKWM C Lenb UCMbITaHWS pan3epa Ha NPOYHOCTb
W/MNN repMeTU4HHOCTb.

6
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3.1.29 paBneHuMe npwu nNpobkoBomM pexume noToka (surge pressure): [aBneHuwe, BO3HMKaWLLEe
BCNeAcTBME Cry4alHbiX U3MEHEHWIn CKOPOCTU NOTOKa hNionA0B BHYTPUW pansepa.

3.1.30 pnarpamma noBTOpsieMocTU BonH (wave scatter diagram): MNpencraeBneHHble B TabnuuHoR
copMe AaHHble, ONUCKLIBAKOLLME COCTOSAHWE MOPA B 3HAYEeHUAX XapakTepHOW BbICOThI BOMHbLI U Nepuoaa nuka
creKkTpa BOMHbI UMW cpefHero nepuona BOMHsbI.

3.1.31 pononHuTenbHoe HanpsikeHue (secondary stress): HanpsikeHne, BO3HMKaKLLEe B pesynsTaTe
reoMeTpuyeckon HeoQHOPOOHOCTW AeTanu, NPUMEeHeHUs Marepuarnos C pasfUyHbIMK 3HA4YEHUSIMU MOL YIS
YNPYrocT Npu AEWCTBMW BHELLIHUX Harpy3ok, M3-3a orpaHuyeHuid, o6ycnoBneHHbIX pasnnyHbIMU YPOBHAMM
TENnoBOro pacluMpeHUst, UMK U3-3a Harpy3okK npu cbopke (MpeaBapuTenbHbIA HATAT), W HE BNUSAIOLLEE Ha rep-
MEeTUYHOCTbL COeMHUTENS.

MpumeyaHus

1 B kadecTBe AOMOMHUTENbHLIX paccMaTpMBatoT NMMHEHO pacnpederneHHble no TONLMHe HanpskeHua. Ona He-
TNUHENHO pacnpefeneHHbIX HanNpPsKeHA B Ka4ecTBe A0NONHUTENBHLIX PACCMATPUBAIOT HAMNPSKEHUS, SKBUBANEHTHbIE Ha-
NPSMKEHUSM C MMHENHBLIM pacnpeneneHnem.

2 OCHOBHOW XapakTepUCTUKON OOMNOMHWUTENbHLIX HAMPSKEHUA MPUMEHUTENBHO K MEXaHUYeCKOMY NOBEAEHWH0 KOH-
CTPYKLUMK ABNSAETCA TO, YTO OHW MPUBOAAT K BO3HWKHOBEHWIO NNacTUYeckol aechopmanunn npyv KOMNeHcauum pasnuyHbixX
NoKanbeHbIX gedopmaunii B crnyvae npeBbIleHUs npegena TeKydecTu. XapakTepuCcTUKON AOMNOMHUTENBHOMO HanpsKeHus
SABMAETCA TO, YTO NokaneHas Aechopmaums NPUBOOUT K OrPaHUYEHUIO HaMPSXKEHUS.

3 JononHutensHele HanpsXeHus MoryT BbiTe MeMOpaHHEIMWA UMK U3TMBaOLLMMU.

4 Narnbatowme HanpsKeHusa, BO3HUKaKLWNE B pesynbTaTe 3Ha4uTenbHOW KOHCTPYKTMBHOW HEOAHOPOAHOCTW U OEN-
CTBYHOLUME MONEPEK CEYEHMA CTEHKM TPYDbI, KNacCUUUMPYHOT Kak JONONHUTENbHbLIE HAaNPaXeHWA.

3.1.32

3aBoAcKue npuemMo-caTodHble UcnbiTaHuA (factory acceptance test): KoHTponbHele McnbITaHWS
NpoayKLMU NpK NPUEMOYHOM KOHTPONE.
[FOCT 16504—81, cmames 47]

3.1.33 zapaHHOe MUHMManbHOe 3Ha4YeHue npegena Tekydectu (specified minimum yield strength):
MuHumanbsHoe 3HavYeHWe npegena TeKy4ecTh Npyu KOMHATHOW TemnepaType, YCTaHOBIEHHOE B TEXHUYECKUX
YCMNOBWAX UMW CTaHAapTe, B COOTBETCTBUMN C KOTOPbIMW OCYLLECTBAAETCA NocTaBka maTepwana.

3.1.34

3agup (galling): NoBpexaeHne NoOBEepPXHOCTU TPEHWUs B BUAE LWMpoKkux 1 rmy6okux 6oposg B Hanpasne-
HUW CKOMbXEHWS.
[FOCT 27674—88, cmames 44]

3.1.35 zakazuquk (purchaser): OpraHusaums, KoTopast NpUOBpPEeTaEeT pan3epHyr CUCTEMY ANS 3aKaHuK-
BaHMWS 1M PEMOHTA CKBaXXWH OT MMEHU U MO NOPYYEHUIO onepaTopa UnuM Ans cobCTBREHHLIX Lene.

3.1.36 zakaH4uBaHue ckBaxuHbI (well completion): CoBokynHOCTE onepauuii B NnpoLecce CTPOUTENb-
CTBa CKBaXWHbI C MPUMEHEHWNEM Parn3epHON CUCTEMbI ANA 3aKaH4YMBaHUA CKBaXKMHbI, BKMIO4YAKLLAa CNycK Ha-
COCHO-KOMMPECCOPHOM KONOHHbI, NepdopaLmio 1 BbI30B MPUTOKa NNacToBoro drovaa.

MpumeuyaHue — OnpedeneHue OXBaThiBAET TONLKO paGoThl B NPOLECCE CTPOUTENLCTRA CKBAXMHbI, Monaaa-
lowme nod obnacTe 4eUCTBUS HACTOSALLErD cTaHaapTa.

3.1.37 3zawmTHana BTynka (wear bushing): BTynka, yctaHaeBnMBaemasi B pOTOPHOM CTOfe, C LeNbi Co3-
OaHWs Ha ypoBHe nona O6ypoBoOi yCTaHOBKM MMafKkoi DOKOBOW OMopbl ANdA pai3epa ANs PEMOHTHbIX paboT.

3.1.38 3zoHa nepuogu4eckoro cmadmBaHusa (splash zone): Yacte pansepa, nepuognyeckn nogeep-
KEHHasi BO3AENCTBUIO MOPCKON BOAbLI M BO3AyXa.

3.1.39 mnarotoBuTens (fabricator): Oprannsaums unu obbeguHeHne opraHu3auuii, KoTopas HeceT OT-
BETCTBEHHOCTb 3a M3rOTOBIIEHME 3MIEMEHTOB M CUCTEM paii3epa B COOTBETCTBUM C TpebOoBaHUSAMN HaCTOALLLErO
cTaHZapTa.

3.1.40 wHCTpYMeHT Ons cBMHYMBaHMA (make-up tool): CneumnanbHbIi UHCTPYMEHT, NpeaHasHaqYeH-
HbIA ANS CBMHYUBAHUS COEOQUMHUTENEN CeKUnin pansepa.

3.1.41 nHcTpyMmeHT Ans cnycka (running tool): CneunansHbIA MHCTPYMEHT, UCNONb3YEMbI/ AN Cnycka
0BbopyaoBaHNA B CKBaXMWHY.

Mpumep — Cnyckaemsili Ha kabese UHCMpPYMeHm UnU pasudHbie eudsl UHCMpPYMeHmoe G5l cnycka Ha
HacoCHO-KOMMPEeCcCcopPHbIX mpy6ax.
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3.1.42 nHCTpYMeHT OnA cnycka Tpy6Hou ronoBkwm (tubing hanger running tool): O6opynosaHue, uc-
nonb3yemoe Ans Crycka, Nocagku 1 kpenneHusa TpyOHOW roNoBKM BHYTPUW YCTEBOW 00BA3KKM, TPYOHORM KaTyLu-
KW UMY NOOBOOHOW (POHTAHHOW apMarypel.

3.1.43 nHCTpYMeHT Agns cnycka ¢poHTaHHOW apmaTypel (tree running tool): ObopynoeaHue, Ucnons-
3yeMoe ONns crycka v ycTaHOBKW NOABOAHOW (POHTAHHOW apMaTypkl Ha NOABOAHOE YCThbe CKBaMUHBLI.

3.1.44 ncnbiTaHWe Ha yaapHy BA3KocTb no LWapnu o6pasuos ¢ V-o6pa3Hbim Hagpesom (Charpy
V-notch test): McnbiTaHne ona onpegeneHns BA3KOCTH paspyLUeHWs B NoKasaTensx nornoweHHon sHeprun 4o
paspyLueHns U U3MeHeHUs reoMeTpU4ecKknx napameTpoBs Hagpesa.

3.1.45 ncnbiTaHWe cUCTeMbl gaBneHueM (system pressure test): FlmgpocTaTMyeckoe MUCMbITAHUE CU-
CTeMbl pai3epa Ha repMeTUYHOCTb, BbINOMHSAEMOEe Nocrne 3aBeplleHns YCTaHOBKN U Nepeq Havanom aKcnny-
atauuu pansepa.

3.1.46 ucnbiTaTenbHas cekuus B cOCTaBe KOMNMOHHbI ONA cnycka (subsea test tree): nemeHT 060-
PYLOBaHUS C 3aNopHOW apMaTypoi, ycTaHaBNMBaeMbld Haa MHCTPYMEHTOM ANs Cnycka TPyBOHOW ronoBKu BHY-
TPW NOABOAHOMO NPOTMBOBLIGPOCOBOrO NPEBEHTOPA U 3KBUBANEHTHBLIA HUXHEMY Y3ny npeBeHTopa pansepa
ONA peMOHTA CKBaXWUHBbI.

MpumeyvaHue — [daHHas apMmaTypa, ucnonbayemas ona obecneyeHns Ge30NacHOCTU CKBAXWHbI, ABMSASTCA
TOYKOW OTCOEAMHEHNA paiidepa 3aKaHYMBaHUA U PEMOHTA CKBaXUH. McnbiTaTensHasa cekums MOXeT BbITb CKOHUIypupo-
BaHa Ans paboTkl ¢ POHTaHHOW apMaTypoil rOpU30HTANLHOTO U BEPTUKANBLHOTO TUMa.

3.1.47 ncxopHble AaHHble ANA nNpoekTupoBaHMA (design basis): COBOKYNMHOCTb WCMOMb3yEMbIX B
npouecce BbINOMHEHWS NPOEKTHbIX paboT AaHHbIX U TpeboBaHui, KOTOPble He YCTaHOBMEHbI B MPUMEHAEMbIX
HOPMAaTWBHbLIX AOKYMEHTaX.

3.1.48 kappaHHbIW nogBec (gimbal): YcTpoicTBo, ycTaHaBnMeBaemoe Mexay crnangepoM WU BepxHew
ceKkuuen pansepa, c Lenbsio obecneyveHyss BO3MOXHOCTM NOBOPOTA pan3epa OTHOCUTENBHO FOPWM30HTaNbHOM
OCW AN YMeHbLUeHNs 3HaYeHWA N3rndaroLx MOMEHTOB, BO3HMKAKOLWMUX B pe3ynbrate 60pTOBON U KUNEBOW
Kayku cygHa.

3.1.49 KaTywkKa noBTopHOro BBoga (re-entry spool): KOHCTPYKTUBHbLIW 3M1IeMEHT B BEpPXHEN YacTu Noa-
BOAHOW (DOHTAHHOW apMaTypbl, K KOTOPOMY BhINOMHAETCHA NOACOEAVHEHWE pan3epa ana obecnevyeHus BepTU-
KansHOro 4OCTyNna B CKBaXWHY, UMW BEPXHASA 4acTb HWXHETO y3na npeBeHTopa pan3epa, kK KOTOPOW KpenuTcs
MOAYMNb 3KCTPEHHOTO OTCOEAMHEHNS, ANA POPMUPOBAHMSA TOYKWN PACCTBIKOBKM.

3.1.50 kBanudMuMpoBaHHbIN nepcoHan (qualified personnel): PaboTHrkK, obragatoliMe 3HaHWAMM
1 HaBbikamW, NMpuobpeTeHHbIMKW B XOOE€ TeOopeTUYEeCcKOn NMOAroTOBKM M NpakTuyeckoro obydeHus, u/unun ob-
nagatoLme npakTM4eckMM OnbITOM, 4OCTATOYHBLIM ANsi COOTBETCTBUA TPeOOBAHNAM, YCTAHOBMEHHbLIM N3roTo-
BUTENEM.

3.1.51 kBanTUnb (fractile): p-KBaHTUNL (MMM NPOLIEHTUIL), 3HAYEHWE CNYYaNHON BENUYMHbI X5, NPU KOTO-
pom F(xp) = p, rae p — 3ajaHHas BepPOATHOCTb, a F(xp) — (byHKUMA pacnpegeneHns cny4aHon BenuyuHbI Xy

3.1.52 komnoHeHT (component): [JeTtans o6opyaoBaHusa nog asleHueM, KOTOPYIo Npu NpoBeAeHUM
pac4eToB MOXHO paccmaTpuBaTh Kak OTAeNbHbIA 3MEMEHT.

I punmevyaHne — BknioyaeT Takue KOHCTPYKTWUBHbIE KOMMNOHEHTBI, Kak pr6b|, coeuHnTenu, ycuMneHHole co-
edWHEHWA, HaTAXHble CoOeqUHEeHWA, Mmadkne coeUMHeHWA, coedMHeHNA Ona opueHTaummn prﬁHOI?I ronoekuK, nepexogHku
NT N

3.1.53 knanaH ny6pukaTtop (lubricator valve): Bnok TpybonpoBogHOW apmaTtypbl, Kak npaBuno, pac-
NMOMOXKEHHBIA HWXe NanyOHoW ncneiTaTenbHON QOHTAHHOW apMaTtypbl U UCMONbL3yeMbIA NS U30NALWK CKBa-
MHHOW cpefbl OT BHELUHeW cpefbl B NPOLEcce 3arpy3ku MHCTPYMeHTa AnA BbIMOMHeHWA paboT Ha kabene
unu rnbkux Tpybax.

3.1.54 konebaHuA ¢ yacToTOl BonHbI (wave frequency motion): KonebaHua cygHa ¢ 4acToTon cnego-
BaHWs BOJH.

3.1.55 kopoTkuh naTpy6ok (pup joint): Cekuua BypunsHOM MU HACOCHO-KOMMNPECCOPHOW TpyBbl, NMe-
toLLas ANVHY MeHbLUe CTaHOapTHOM.

3.1.56 koadhcpuumeHT ucnonb3oBaHuA (design factor): KoadpcmumeHT 3anaca npoYHoOCTU, NpUMEHSIe-
MbIiA B MpOLIEcCe pacyeTa Nno OonycKkaeMbIM HanpsiKeHUs M.

3.1.57 koadvchuumeHT KOHUEHTpauunM HanpskeHUn (stress concentration factor): 3HavyeHue, paBHoe
OTHOLUEHUWIO BENTMYWHbLI NTOKANBHOTO MUKOBOMO LIMKIIMYECKOTO HanpsiKeHWs B KOMMNOHeHTe (BKMoYas cBapHble
LWBbI) K BENMUYMHE HOMMWHAMBLHOTO LIMKITMYECKOro HanpsKeHns B CTeHKe TpyObl B MecTe pa3MeLleHns KoMno-
HeHTa.
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MpumedaHue — KoadUUMEHT UCMONb3YIOT ANA pacyeta YBeNWYEHUs HanpshKeHWd BCNEOCTBUE HanM4us
reOMETPUYECKUX KOHLEHTPATOPOB HAMPSKEHWI B KOMNOHEHTaX painaepa.

3.1.58 koadpuUMeHT MHTEHCUBHOCTK HanpsxeHWn (stress intensity factor): KoadpdpuumeHT, ncnons-
3yeMblii B MMHEWHOW MEXaHWKe paspyLlueHusa Ans onucaHWs nonew HanpsKeHWn y BepLlUMHbl TPELLMHbI C Mo-
31uMY 0BLLMX NapaMeTpoB, TaknX Kak Benu4MHa Harpysku, reoMmeTpu4eckve napaMeTpbl U pasmep TPeLLMHbI.

3.1.59

KpuBasn yctanoctu (S—N curve): Mpaduk, xapakTepusyLwmin 3aBUCUMOCTL MeXAY MaKkcUManbHbIMK
HanpskeHWAMU (OedopMauraAMA) UMM aMnIUTyO4aMy LUKNa U LMKITMYECKOM A0NTOBEYHOCTEH OOMHAKOBBIX
06pasLoB, NOCTPOEHHLIA NO NapameTpy CPeAHEero HanpsXeHus Unu gedopmMauuy LMKna unm no napame-
TPy koachMLUEHTE aCUMMETPUM LIMKNA.

[FOCT 23207—78, cmambs 44]

3.1.60 kpuTepumn npoekTupoBaHuAa (design criteria): KonndecTBeHHblE XapakTepUCTUKW, ONKUCHIBAID-
LKMe KaxOblid TUM OTKasa Npu NOTEeHUWANbLHO BO3MOXHbIX YCITOBUAX.
3.1.61

NWHUA MMYyLWeHuUs, WwtyuepHaa nuHua (choke and Kill lines): HapyskHbiid Tpy©onpoBoa, pacnonoxeH-
Hbl C (OPOHTANbLHOW YacTu TpyObl BOAOOTAENSIOLLER KOMOHHbLI U UCMOMb3yeMbld AN LUPKYNIALAW KUOKo-
CTW BHYTPUW W CHApYXK CTBOMA CKBAXWHbI C LeNbI0 YNpasneHus aBneHnem.

Mn punmMmeHaHne — IuHua myLweHWa 1 WTyuepHaa NMHKUA ABNAKTCA OCHOBHbIMKW drnemMeHTaMi Nnod daBneHnem.

[FOCT 33005—2014, nyHkm 3.1.6]

3.1.62 nokanbHoe cmATue (local buckling): JlokansHas noteps yctonyuBocTu TpyBbl pansepa, Bbi3bl-
BatoLas gedopMaumy Nonepe4yHoro cevYeHus.

MpumedaHue — JlokansHOE CMATME MOXET MPOMCXOANTL B pe3ynsrate MaBbiTOMHOrO BHELHEro AaBneHns
(oKkpy»¢Haa noTepsa yCTOMYMBOCTW) U OeNCcTBUSA MOMeHTa (oBpa3oBaHue cknagok), UM nx koMmBrHauun.

3.1.63 mMHMMankLHasA NPoOeKTHaA TemnepaTypa Metanna (minimum design metal temperature): Han-
fonee HW3KOe 3HaYeHWe TeMnepaTypbl MeTanna B npouecce aKkcnnyaTauuy, Kak npaBvmno, NpUHMMaemMoe Kak
Havbonee HMU3Kas Temnepartypa dnwraa B pansepe B paboynx ycroBusx.

3.1.64 mopgenb panzepa (riser model): Mogens KOHCTPYKLWKW pai3epa, OCHOBAHHas Ha NPUBELEHHBIX
B TEXHWYECKOW OOKYMEHTaLMW AaHHbIX, XapakTepuU3yIoL KX KOHKPETHbIV pan3ep, W ucnonb3yemas npu npo-
BeAeHun obLLero aHan1sa pan3epHon CUCTEMBbI.

3.1.65 mogynb nnasy4ectu (buoyancy module): KoHCTpyKkumus M3 matepuana ¢ HU3KOW NAOTHOCTbIO,
Kak NpaBuno, BCMeHEeHHbIX MONMMEpPOB, 3aKpennsemas Ha HapyKHOW NOBEPXHOCTU CEKLMIA pan3epa Ans CHU-
eHus Beca panzepa B MOrpyKeHHOM COCTOSIHUM.

3.1.66 mogynb 3KcTpeHHoOro orcoeguHeHus (emergency disconnect package): NMogBogHbiA BGNOK,
KaK npaBuno, ABMNALWMWACA YaCTbi HWKHEro COeQMHUTENBHOTO y3Nna pansepa, KoTopblit o6ecneqymBaeT TOUKY
pasbedMHEHWs Mexay pan3epoM 1M noaBoAHbIM 06opynoBaHMeM.

MpumedyaHue — [laHHoe oBoOpydoBaHWe WMCMOMbL3YyHT MNpu HEOBGXOOMMOCTM ONepaTWUBHOMO OTCOEAVHEHUS
paii3zepa OT CKBaXXWMHbI, HANPUMEP B Cly4ae CHOCa CyaHa UM APYroi aBapuidHOM cUTyaLuuK, NPy KOTOPO BO3MOXKEH yXo[,
CyaHa OT MecTa pacrnonoXeHUs1 CKBaKMHbI.

3.1.67 narpy3ka (load): Bo3gencTeue, Bbi3blBaKOLLLEE U3MEHEHWE HAMpPAXKeHHO-AeopMUpOBaHHOIO Co-
CTOSIHUA 3MEMEHTOB CUCTEMbI pansepa.

3.1.68 nanpsixeHue cmAaTuA (bearing stress): Ycunuve B ToUKe MeXaHWYECKOTO KOHTaKTa conpuKkacarw-
LLIMXCH NMOBEPXHOCTEN, OTHECEHHOE K 9(D(PEKTUBHON NIIOLLAAN KOHTaKTA.

3.1.69

HacocHo-KoMmnpeccopHas Tpy6a (tubing): Tpy6a, pasmellaemasn B CKBax)MHe 1 Cnyxallasa Ans rnogb-
eMa NpPOLYKUMMW CKBaXKWMHbI UMK HarHeTaHus paboyei cpeab.
[FOCT 31446—2017, nyHkm 3.25]

3.1.70 nataxHoe Konbuo (tension ring): MecTo KpenneHns Ha HaTSXHOW CEKLMW HaTSKHbLIX TPOCOB
CUCTEMbI HATSKEHWUS CyaHa.
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3.1.71 HaTaxHOe coeguHeHue (tension joint): CneynanebHan cekuus pansepa, npegHasHayvyeHHasa ans
HaTsXeHWUs1 pan3epa 3aKkaHYMBaAHWUSA M PEMOHTa CKBaXMH C NMOMOLLbI0 CUCTEMbI HATSXKEHUA CyAHa NpWu NpoBe-
OeHWM PEMOHTHLIX paboT B cKkBaXuUHe ©e3 npuMeHeHWUs BOOOOTAENAOLWEN KONOHHbI.

I punMmedYyaHne — HaTsaxHoe coegmMHeHue pacnonarakloT nog rmagkmMm coeguHeHueMm, KOTopoe obecneynBaet
BO3MOXHOCTE KpenneHWna CUCTEMbl HATAXEHNA K paﬁsepy.

3.1.72 HeogHOpOAHOCTbL MaKPOCTPYKTYPhI (gross structural discontinuity): HeogHopoaoHocTs CBOWCTB
KOHCTPYKLMIW UN MaTtepuana, KoTopas OKasblBaeT BMWSHUE HA pacnpedeneHue HanpsxeHuwin unu gedopma-
LIMIA MO BCEW TOMLIMHE CTEHKM B MECTE BIUSAHWS KOHTaKTa.

Mpumep — CoeduHeHue KOHUoe mpy6, codneHeHue mpy6bl U coeduHumens, coeduHeHue deyx mpyb pas-
HbIX duamempoe, ¢ PasHbIMU MOWUHAMU CMEeHKU UJIU U320MOeITeHHbLIX U3 pPa3HbIX Mamepuasnoe, uiu coeduHe-
Hue mpy6bi ¢ 371IeMeHIMOM XeCcmKocmu.

3.1.73 Hu3KOo4YacTOTHbIe nepemelleHus cygHa (low-frequency vessel motion): MNepemelleHns cygHa
C 4acTOTON MeHbLlle, YeM YacToTa BOJIH, Kak npasuno, ¢ nepuogom ot 30 go 300 c.

3.1.74 HwxHMIA 6nok mopckoro pansepa (lower marine riser package): BepxHas YacTb ABYXCEKLMOH-
HOro NoABROAHOro Broka NPeBeHTOPOB, COCTOALLAS U3 TMAPABMUYECKOT0 COEAUHUTENS, KOMbLLEBOrO NPOTUBO-
BbIOPOCOBOrO MPeBEHTOPa, LIAapOoBOro/TMBKOro coefuHeHus, NepexoHuKka pansepa, nepeMblyYkd OpOCcCenb-
HOW NUHWK, NMUHUK MYLIEeHWS CKBaXWHbI, BCIOMOraTerbHbIX NMUHWUIA 1 NOABOAHbLIX YNpaBnaAloLWwmMx MOAYen.

MpumeyvyaHune — HwkHUIA Bnok parizepa UMeeT MHTEPdENC C NPOTUBOBLIOPOCOBLIM NMPEBEHTOPOM.

3.1.75 HvxHWIA y3en pansepa (lower riser package): NoasogHbIn 6ok obopyaoBaHua, KOTopbiin obpa-
3yeT 4acTb HMKHErO COEAMHUTENBHOIO y3na pansepa A51A PEMOHTA CKBaXKWH W BKNIOYAET NOABOAHOE NPOTUBO-
BbIBpocoBoe obopyaoBaHue Ans kabens u rbkMx TpyG M MHCTPYMEHT AN crycka (hOHTaHHOW apMaTypbl.

3.1.76 HUXKHWIA y3en pal3epa ANs pemMoHTa cKkBaxuH (lower workover riser package): Camblil HUX-
HWUin Briok 06opyAOBAHWUA B KOMOHHE paiisepa, NpeaHasHayeHHoro Ana MoHTa)xa (DOHTaHHOW apMaTypel U pe-
MOHTa CKBaXWH, BKITOYatoLW i o6opygoBaHme, pacnonoXeHHoe Mexay YCUNeHHbIM COeanHeHnem parnsepa 1
chOHTaHHOM apMaTypoil 1, Kak NPaBMio, COCTOSILLWIA M3 HUXHEro y3na pansepa U MoOyNs SKCTPEHHOro oTco-
eauHeHus.

MpumMeyaHne — HWKHUIA COEOUHUTENBHBIA Y3EN pan3epa ONA PEMOHTA CKBaXWH MO3BONSET KOHTPOMMPO-
BaTb CKBaXKUHY W 0BecrneynBaeT Ge30nacHoCTL BO BPEMA Onepauuil C MHCTPYMEHTaMU Ha rmbkux Tpybax unu kabene u
npy NPOBELEHWI BHYTPUCKBAXKUHHBIX paboT.

X AT

HOMMHanbHOe 3Ha4YeHue: 3HadyeHne, Npu KoTopoM obecneunBarTCs NPOEKTHbIE ONTUMarbHbIE YCro-
BMSA paboTbl CUCTEMBI.
[FOCT 30721—2020, cmamps 1.01.58]

3.1.78 obwmi aHanus (global analysis): KoMnnekcHbIM aHanmM3a NpoYHOCTHBIX CBOWCTB parl3epHOn cu-
CTEMbl OT MOPCKOTO AHa (YyCTbs CKBaXKMHbI) A0 BEPXHEro NpUBOAA, BKIOHYAsA CUCTEMY HaTshKEHUS pan3epa M
Banku KpenneHus.

MpumeyvyaHne — B pesynerate obLiero aHanusa onpedensoT narnbarolime MOMeHTLI U pacnpegeneHue dak-
TUYECKOTO HAaTSXKEHWUA B KOMOHHE pai3epa npy Bo3AeNCTBUM (DyHKLUMOHANBHBIX HArPY30K, HArpy3oK OT CMeLLEeHWI cyaHa 1
OencTBUA hakToOpOB OKpY»KakLLen cpebl.

3.1.79 obuwasna notepa yctonuuBocTH (global buckling): MNMoTeps ycTonymMBocTn B 00NacTv ynpyrow ge-
dopmauny B cOOTBETCTBUM C hopMynoi Jinepa.
3.1.80

OBanbLHOCTb, MM (ovality): PasHocTe Mexay MakcumanbHbIM 1 MMHUMAaINbHbIM HapyKHbIMKW AnaMeTpa-
MW, U3MEPEHHLIMW B OJHOM W TOM e Monepe4yHoM cedeHun TpyBbl unu TpyBHoro KoHua duTuHra.
[FOCT P 58121.1—2018, cmambs 3.1.7]

MpumevaHme — OTKNOHEHME OT KPYrMOCTU MOXET ObiTb Bbip@XEHO B BMAE OBanbHOCTU, T. €. MPUHATWA Mo-
nepeYHbiM cedeHrem opMbl anmnunca, NnMbo MecTHoW AedopMaumu, T. . CrMoLWMBaHUA.

3.1.81 onepatop amnnuUTygHoOW XxapakTepucTukm (response amplitude operator): lNepepartouHas
YHKLKUA, OTpaKaloLWwas CBA3b MeXay aMnnuTyL4on U oa3on BOMHbl U aMnnuTy4on U ha3on BbI3BAHHOTO 3TON
BOMHOW NepeMeLLeHns cyaHa.
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3.1.82 ocHoBHana Harpys3ka (primary load): Harpyska, koTopas He 3aBUCUT OT gedopMaunn KOHCTPYK-
LW pan3epa v Bbi3biBAET BHYTPEHHWUE CUMbI PEaKLMW, COOTBETCTBYIOLLME COCTOAHNIO MEXaHWNYECKOro paBHoO-
Becus.

MprmedyaHne — BHYTPeHHAs cuMna peakuuu OeWCTBYET MpW HanW4MU Harpy3ku U He CHWKaeTCs B cryyae
BO3HWKHOBEHUA NNacTU4eckon aedopmaLuu.

Mpumepsli — BHympeHHee dasneHue, HapyXHoe 2udpocmamuyeckoe daeneHue, cobcmeaeHHkIl eec, nna-
gyvecmb patizepa.

3.1.83 ocHOBHOe MexaHW4eckoe HanpseHue (primary stress): MexaHuyeckoe HanpskeHue, Bbl-
3BaHHOE JENCTBMEM OCHOBHbLIX HArpy30K OT AAaBMEHWS, BHELLUHUX CUIT U MOMEHTOB.

MpumeyaHus

1 B oTHOLLEHUU NOBEAEHUS KOHCTPYKLUWM OCHOBHOW XapakTEepPUCTUKON HanpsikeHWst TAKOro Tuna ABMAETCS TO, YTO
B CMy4ae CyLEeCTBEHHOMO YBEMUYEHUS BHELLHEN HAarpy3Kn 3HaYUTENLHO YBENWYMBAKOTCA AehopMaunm B KOHCTPYKUUW 40
OOCTMXKEHWUSA COCTOSHWA MONMHOW NNAacTU4HOCTU B CEYEHUN.

2 OCHOBHEbIE HaNpsKeHWs NOAPa3nensaT Ha MeMOpaHHbIE HANPSXKeHUA U narnbarollme HaNpPSKEHUA C YYETOM UX
pacrnpefeneHns B NONEpeYyHOM Ce4YeHUW, ONpedensioLem NoBegeHe anemMeHTa nog Harpyakoin. OcHoBHoe membpaHHoe
HanpspkeHWe onpefensioT Kak CpeaHee 3Ha4yeHe COOTBETCTBYOLMX pacnpedeneHHbIX HanpskeHin B ceYeHnn, onpeae-
nsoLLlee NoBeAeHUe aneMeHTa nof Harpyakoi. OcHoBHOE Marnbatolee HanpspkeHWe onpeaenstT Kak OCHOBHOE Hamnps-
XEHWe, NMHENHO pacnpefeneHHoe BAOMb pacCMaTpUBaEMOro CEHEHUS C BENUYWMHOM, MPONOPLMUOHANBHOW PACCTOAHUKD OT
HEWTpansLHOW OCK.

3 B oTHoweHWM pacnpegeneHns MemMbpaHHOro HanpsKeHWsa BAOMb CTEHKU TPyObl AenatoT paznuuve Mexay obLum
W NoKarnbHbIM OCHOBHLIM MeMOpaHHbIM HanpskeHueMm. MemOpaHHbIe HaMPSXKEHUA, BO3HUKAIOLWWE B pe3ynsrate 3Hayu-
TENbHOW KOHCTPYKTUBHOW HEOOHOPOAHOCTU (HanpuMMep, BCTPOEHHLIX ANIEMEHTOB), pAaCcCMaTPUBAKT Kak NoKanbHbIe.

3.1.84 ocobble Harpy3ku (accidental load): Harpyaku u Bo3gencTBus, co3gakwLLne apapyuiHblie CUTya-
LW C BO3MOXHBIMW KaTacTpoieckuMy NocneqcTBUAMH.

Mpumepbi — HenpedHamepeHHOe U3MeHeHUe No3ulyUuoHUposaHus cydHa, 6/10Kupoeka KoMieHcamopa eep-
MuKansHbLIX nepemMeweHul u m. .

3.1.85

oTkas (failure): CobbiTue, 3aknovatoLLeecs B HapyLleHun paboTocnocobHOro cocTosiHMA obbekTa.

MpumeyaHus

1 OTkaa moxXeT BbITe MOMHBIM UMW YACTUYHBIM.

2 MNonHel 0TKa3 xapakTepuayeTca nepexogom obwekTta B HepaboTocnocobHoe cocTosiHME.

3 YacTnyHbIA 0TKa3 xapakTepuayeTca nepexofom obbekTa B YacTniHo HepaboTocnocobHoe cocTosHue.

[FOCT P 27.102—2021, cmames 36]

lpumep — MospexdeHue KOHCMPYKUUU (Ype3MepHas nanacmudeckas deghopmayus, nomeps ycmoulyueo-
cmu, paspywerue, obpazoeaHue ymeuku).

3.1.86

oTkazobe3onacHoe ycTpoucTio (fail-safe device): YcTpoicTBo, KOTOpoe Npu noTepe perynupyoLLei
cpeabl aBTOMaTUYECKN NepeknoyaeTca B 6e3onacHoe cocTosiHMe.
[FOCT ISO 10417—2014, nyHkm 3.13]

3.1.87 orcoepguHeHue paunsepa (riser disconnect): Onepauums, NpyM KOTOPOW BLIMOMHSIIOT OTKPEITUE CO-
eOVHUTENBHOrO MexaHn3mMa pansepa.

Mpumep — OmcmbIko8Kka MOOYIA IKCMPeHHO20 omcoedUHeHUsT OM HUXHe20 y3na npeeeHmopa patizepa
u/unu omcoeduHeHue palizepa om UCMbLIMamesnsHoUs cekyuu 8 cocmase KOSIOHHbLI Or1s CrycKa.

3.1.88 oueHka mexaHuku paspyweHus (fracture mechanics assessment): AHann3 KpUTUYECKUX pas-
MepoB AedeKTOB NpW pacHeTHbIX Harpyskax C Uenbi OofnpedeneHus XMUBYYecTu OeTanu npu UMKInYeckux
Harpy>KeHusx, T. e. onpefeneHusi MOMeHTa 0bpa3oBaHNA TPELLMH, MPUBOAALLUX K BOZHUKHOBEHUIO YTEUKW UMK
paspyLleHuo geTanu.

3.1.89 nanybHaa ucnbiTaTenbHaa doHTaHHaA apmaTypa (surface tree): YcTponcTteo, obecneymBa-
lolllee perynvpoBaHWe NoToKa M3 3KCNyaTaLUOHHOW KONMOHHbBI W/unu 3atpybHoro npocTpaHcTBa B npouecce
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yCTAaHOBKMW TPYGHOI rONOBKM, MOHTaXa NOABOAHON POHTAHHOW apMaTypbl U MPOBEAEHUs PEMOHTHLIX paboT
B CKBaXKuHeE.

MpumMmevyaHue — [lanybHasa ucnbiTaTensHas QOHTaHHasA apMaTypa MOXET obecneduBaTb yaepxaHue Beca
pai3epHOl CUCTEMbI 3aKaHYMBAHUA 1 PEMOHTA CKBEKUH.

3.1.90 nepeBoAHUK NpoTUBOBLIOpocoBoro npeBeHTopa (blow-out preventer adapter joint, blow-out
preventer spanner joint): CneunansHoe coeguHEHWEe B KOHCTPYKLWUM pan3epa, NpuMeHsaemMoe Ansg YyCTaHOBKU
W n3BrevyeHuns TpyOHOW ronoBKKW, KOrga pansep Ang 3akaH4YMBaHUSA U PEMOHTa pa3MellaeTcs BHYTpu BypoBoro
parsepa U NoAgBOOHOro NPOTMBOBLIOPOCOBOrO NpeBeHTOpA.

3.1.91 nepexogHuK nanybHoW ucnbiTatensHon hoHTaHHOM apmaTypsbl (surface tree adapter joint):
YcTpoicTBo, o6ecnednBalollee MexaHM4Yeckuii nepexod OT CTaHO4apPTHOrO CoeqMHUTENS CeKUMK panaepa K co-
eauHNTENID, PacnosioKEeHHOMY B HUKHE YacTw nanyOHOM ucneitatenbHOon )OHTaHHOW apMaTtypbl.

MpumedaHume — KoHdurypauus NpoXo4HOTO KaHana B NepexogHKe COOTBETCTBYET KOH(MIypaUuy KaHana B
CTaHgapTHOM CoeduHWTENe ceKkuunid painaepa. Kak npaeuno, aToT NepexodHuK YCTaHaBNMBAKT Ha NanyBHOM uenbITaTernb-
HOI apmMarype 40 ee MOHTaxa.

3.1.92 nepuop nosTopaemocTu (return period): CpedHuid NPOMEXYTOK BPpEMEHN Mexdy HacTynne-
HUeM paccMaTpuBaeMoro cobbITUs.

M punMedYyaHUe — npOTMBOI‘IOJ‘IO}KHDCTbIO nepunony NOBTOPAEMOCTU ABNAETCA CTaTUCTU4YECKaA BEPOATHOCTb
HacTyrnneHua cobbiTuS.

3.1.93 nukoBoe MexaHU4YecKoe HanpskeHue (peak stress): CocTaBHas YacTb HAMNPsKEHUS, YYNTEIBA-
emas Hapsgy cO 3Ha4eHWAMMW OCHOBHbLIX W AOMONMHUTENBHBIX HAMPSKEHWIA NPy pacyeTe 0bLero HanpsKeHns.

MpumMmedyaHne — T[IMKOBbIE HANPSDKEHWS] HE MPUBOOAT K 3HAYMTENbHLIM AedopMauusaM U B KOMOGUHaUWK C
OCHOBHBIMW W [OMOMHUTENBHBIMUA HANPSKEHUSAMU YUNTLIBAKOTCS MpW ONpenerneHuy YCroBWA YCTanocTHOTO M XPYTKOTO
pazpyLUeHns.

3.1.94 nogbemHoe ycTtpoucTio (lifting device): MHCTpyMeHT, npegHa3HayeHHbIn AN rpy3onogbeM-
HbIX pabor.

3.1.95 nonepe4Han Ka4ka (sway): KonebaHus (nepemeHHoe nepuoanyveckoe ABWXEHWE) CyaHa BOOMb
rnonepevyHom ocu.

3.1.96 noctaBwmk (manufacturer): OpraHusauns nnu obbegnuHeHMe opraHvM3aunin, Kotopeie 6epyT Ha
cebsi OTBETCTBEHHOCTL 3@ M3rOTOBMIEHWE pali3epHON CUCTEMbI B LIENTOM B COOTBETCTBMM C TpeboBaHWAMM Ha-
cTofILLero craHgapTa.

MpumedvyaHne — T[locTaBLMK NOL CBOK OTBETCTBEHHOCTL MOXKET NPUBEKaTh OAHOMO MITM HECKONLKKUX cyBnog-
PAOYMKOB O515 BLINOMHEHWUA BhilleyKa3aHHbIX padoT.
3.1.97

npeBeHTOp (blow-out preventer): YcTbeBoe obopygoeaHue, obecnednsatoliee NepekpbITUe KOHTaKT-
HbIM YrNpaBnseMbiM YNIoTHUTENeM CTBOMOBOTO npoxoaa.

I punMmedHaHune — B cTeonoeom npoxoge MOorytT HaxoanTbCA HENOABWXKHbIE MW OBUMXKXYLLNMECA KONMOHHbI pr6
MNn TpOChbI.

[FOCT 28996—91, cmamps 13]

3.1.98

npeBeHTOPHLIA Bnok (blow-out preventer stack): YacTe npoTuBoBLIGpOCOBOrO 060PYOOBAHNSA, BKIIO-
YyawLan NpeBeHTopbl U COELUHSIOWNE UX eTanu, ycTaHaBNUBaeMble Ha YCThbe.
[FOCT 28996—91, cmamps 12]

MpumedvyaHmnme — KHorga B cocTaB NPEBEHTOPHOIO BNoKa BKNIOYaKT HUXKHKUIA BNOK OCHOBaHWUA pansepa.

3.1.99 npumeHeHue B cpeaax, cogepxalwux cepoBogopog (sour service): YcnoBusa akcnnyartauum
npw cogepXaHuy cepoBOAOPOAa, NMPEBbLILLALWEM MUHUManbHoe 3HavyeHne, yctaHoBneHHoe B FOCT P 53679
0N NPOEKTHOro 3Ha4YeHWs JaBrneHus.
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3.1.100

NpUNycK Ha KOppo3uko (corrosion allowance): JononHWTenNbHaa ToNWKWHA CTeHKK, gobaBnsaemas npu
NPOEKTUPOBAHUM ANA KOMMEeHCauuM Kakoro-nmbo yMeHbLUEHUS TOMWKWHbI CTEHKW 33 CYET KOppo3un (BHY-
TPEeHHEeR/HapYKHOM) B X04e aKCcnyaTauum.

[FOCT P 54382—2011, cmampes 3.18]

3.1.101 npobHoe gaBneHue (system test pressure): BHyTpeHHee oaBneHWe B paisepe, nogaBaemMoe
B npoLuecce UCMNbITaHUs pan3epHONn cUCTeMbl AaBneHneM nocne 3aseplleHnsl YCTaHOBKW W nepes Havyanom
aKcnnyaTtauun.

3.1.102 npogonbHaa Kauvka (surge): KonebaHus (nepemMeHHoe nepuoguueckoe OBUXEHWE) cydHa
BAOMb NPOOOINLHOM OCH.

3.1.103 nogBogHbIA NpeBeHTOPHbIA Bnok (blow-out preventer stack): YcTtaHaBnuBaeMblid Ha yCTbe
NOABOOHOW CKBaXWHbI KOMMMEKC NpOTMBOBLIOpOCOBOro 06opyaoBaHNUs, BKNOYALWUA NPOTUBOBLIGPOCOBbIA
NPeBEHTOP, KaTyLLKX, 3anopHYo apMatypy, rugpasnuyeckme CoOeauHUTENn U My@Thbl.

MpumeyaHne — YacTo B NOHATWME NOABOAHOMO NPeBEHTOPHOro BrioKa BKITHOMAKT HUXHWUIA BNnok parsepa.

3.1.104 npogomkuTenbHOCTL 3KcnnyaTauuu (service life): MNepuon BpemeHu, B TeYeHWEe KOTOPOro
obopynoBaHve BbINOMHAMNO 3a4aHHble OYHKUMU B YCTAHOBIMEHHLIX MPOEKTHLIX YCMOBUAX, T. €. BpEeMs HaX0X-
AeHus B paboTe, 3a UCKMIOYEHNEM NEPUOLOB XPaHEHMS.

Mpumeuyanue — [lpoACMKATENBHOCTL IKCTIMYATALMW COCTABMAET, KaK NPaBuro, HeBOMbLUYIO YacTb NPOeKT-
HOTO CpOKa CIyKbbl.

3.1.105 npoektunpoBwuk (designer): OpraHu3auus unu obbeguMHeHWe opraHuM3alWi, KoTopas HeceT
OTBETCTBEHHOCTb 3a MPOEKTUPOBaHWE pai3epHblX CUCTEM B COOTBETCTBMM C TpebOBaHMAMMW HacTOALWEro
cTaHgapTa.

3.1.106 npoeKTHaa Harpy3ka (design load): BoamoxHble co4eTaHust Harpy3oK, KoTopble Heobxogumo
YYMTbIBaTb NPWM NPOEKTUPOBaHMWM.

3.1.107 npoekTHbIA cpok akcnnyaTauuu (design life): Nepuog BpemeHun, B TE4EHNE KOTOPOro pansep
MOKeT BbiTb NCNOMNBL30BaH NO Ha3HA4YEeHMWIO NPWU YCIOBUM NPOBEAEHNA NNaHOBOro TEXHUYECKOro obcnyxvBa-
HWS, HO 6e3 HeoOX0AMMOCTHM BLINOIHEHUN 3HAYUTENBHOTO (NTaHOBO-BOCCTAHOBUTENBHOMO) PEMOHTA MW 3a-
MEHbI ero 3NeMeHTOB, BKITYas Nepuoabl XpaHeHUs 1 aKcnnyaTaunu.

MpumevaHune — [lpoeKkTHbIA CPOK aKCNNyaTauuy BKIOHaET BECb NEPUOL NOcne M3roTOBNEHKUS pansepa Ao
Hayana BbiBOAA U3 AKCNNyaTaLun pan3epHon CUCTEMbI UINN €€ YacTu.

3.1.108 npoknapgka (gasket): Viagenve u3 gedopmmnpyemoro mMatepvana (HecKonbKMX MaTepuanos),
npegHasHaveHHoe Ang obecneyeHns repMeTUYHOCTH COeANHEHWS] NOBEPXHOCTEN.

3.1.109 npeBeHTOp ANsA kaHaTta u rubknx Tpy6 (wireline/coiled tubing blowout preventor): NogeogHoe
npoTuBoBbLIBpOCcOBOE 06opyaOBaHNE, yCTaHaBNMBaeMoe Ha NoABOoAHYI0 (DOHTAHHYIO apMaTypy, AnA npoeee-
HWUSA BHYTPWUCKBaXKUHHbIX paboT ¢ MCMONb30BaHWEM KaHaTHOW TEXHUKM UNK rmbkux Tpyb.

MpumedyaHue — 3akpbiTWe Nnallek NnpeBeHTopa obecnedmMBaeT cpezaHue kaHaTa Unu rmbkux Tpy6 v repme-
TU3ALMIO CTBOMNA CKBAXWHBI.

3.1.110 npo4HocTb (strength): MexaHuyeckas xapakTepucTvka Matepvana, no3BonsALEn CONPOTUB-
NATLCSA pas3pyLUeHWUo Nog AeACTBMEM HANPSXKEeHW, BOZHUKAIOLKMX NOA BO3OENCTBMEM BHELLHUX CWUI, KaK npa-
BWUNO, BblpaxaeMas B eAUHULAX U3MepPeHMUs MexaHUYecKUx HanpsxKeHui.

3.1.111 pa6oyee GasneHue (working pressure): Haubonsuwee u3bbimoyHoe dasrneHue, Mpu KOMopom
obecneqyusaemcs 3adaHHbIl pexxuM IKcrayamayuu cucmemsl patizepa.

3.1.112 pabouuni gmanasoH (operating envelope): OrpaHWyeHHbIn Anana3oH 3Ha4YeHW NapaMmeTpos,
npu cobrntogeHun KoTopbix obecnednBaeTcs GesonacHoe BeiNonHeHue paboT u cobniogeHve TpeboBaHUi K
TEXHWYECKOMY COCTOSIHUIO 060pynoBaHUS.

3.1.113 pabouui pexum (operating mode): CoBoKynHOCTL NapaMeTpOoB, onpefensieMas HadHavyeHueM
u obnacTei NpUMeHeHUs 0bopyaoBaHUA UMM CUCTEMbI pansepa.

MpumedyaHnue — K paboyunm pexMmamM OTHOCAT: NMPOLECC YCTAHOBKM KOMIMOHEHTOB pai3epa, cnyck/noabem,
nocagka/coeIMHEHNe, HAaTSXKeHWe AN NPOBEPKM UKCALWMK, UCMbITaHWE CUCTEMbI NOA AaBMNEHUeM, IKCnnyaTauus, Haa-
BOOHOE 3aKpbiTUe, NOOBOAHOE 3aKPLITUE, OTCOEAMHEHWUE, BLIBELUMBAHUE, HATSIKEHWE AN U3BNEYeHUs TPYOHOI ronoBkw,
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PEXMM NPK OTKa3e CUCTEMbl AMHAMWYECKOTo MNO3MLMOHUPOBAHUS, CUCTEMbI HATSKEHWUS, SKOPHOW CUCTEMBI UITM AKOPHBLIX
OTTHXKEK.

3.1.114

pa3max HanpsikeHus (stress range): Anrebpaundyeckasi pa3HOCTb MaKCUMAanNbHOMO U MUHUMAaNbLHOIO
HaNPsXKEeHWA uukna.
[FOCT 23207—78, cmamps 30)

3.1.115 pamnsep B nogseweHHoM nonoxeHuun (hang-off): Painzep, y KOTOPOro HWXHSASA YacTb OTCOEan-
HeHa oT 0bopyaoBaHUS Ha MOPCKOM JHe.

M pumevHyaHmne — Kak npasuno, oTnM4yakT palﬁaep B NogBeLleHHOM NONOXeHUU 1 pai?lsep B OoTCOEAWHEHHOM
cocToaHun. OTCoeANMHEHHOE COCTOsIHME — 3TO COCTOsHWE HenocpeacTBeHHO nocrne oTcoeanHeHnA palﬁsepa. Moaeeluex-
HOEe NonoXeHwe, Kak npaBuno, OTHOCKUTCA K paﬁaepy, nogselieHHOMY Ha pOTOPHOM CTOMe.

3.1.116 paiizep AnA 3aKaHYMBaHWUA CKBaXWHbI (completion riser): CneynanksHbeli BUO paisepa, Uc-
Nonb3yemblid Ha 3Tane 3aKkaH4YMBaHUA CKBaXXWHbI, KOHCTPYKLMA KoToporo obecnevyMBaeT NpoxoxaeHWe panae-
pa Yepes npoTueoBbIOpocoBoe obopynoBaHue u BypoBoid paisep.

Mpumeuvanune — Onepauny 3akaHYUMBAHUA CKBAXKMHBI BbIMOMHAKTCA Yepe3 bypoBol pavzep. Panzep ansa
3aKaH4YMBaHWA CKBAXWHbI TAIKE MOXHO WUCMOMNb30BaTh ANA BbINOMHEHUS BHYTPUCKBaXWHHBIX paboT 6e3 ncnons3oBaHus
BypoBoro panaepa.

3.1.117

pansep OnA 3akaH4YMBaHUA/peMoOHTa cKBaxuHbI (completion/workover riser): YanuHuTtens akcnnya-
TaLMOHHOIO U/MNK KOMbLIEBOro KaHana (KaHanoB) CKBaXWHbI C NOABOAHLIM PacnonoXeHWem ycTbs 00 Hafj-
BOZHOIO CyAHA.

[FOCT P UCO 13628-4—2016, cmambs 3.1.10]

3.1.118 pan3sep pnsa peMoHTa CKBaXWUH (workover riser): Paisep, NOAKN0o4aeMblil K BEpXHEMY COeau-
HEeHWO NMoABOAHOW (DOHTAHHOW apmarypbl, QOPMUPYOLLUA repMEeTUYHbIA KaHamn OT (DOHTaHHOW apmMartypbl
00 MOBEPXHOCTW MOPS, NpefHa3HavYeHHbIN s CNycka MHCTPYMEHTOB NMPKU BbINOMHEHWW B CKBaXXWHE HEenpo-
OOIMKUTENbHBIX PEMOHTHEIX paboT, obecneymBaLLni BO3MOXHOCTE U3BMNEYEHUS MPU YXYOLWEeHUN NOroaHbIX
YCNOBUMN.

MpumeyvyaHne — KcTopUYecKn pEMOHTHbIE paboThl BbINONHANUCE 6e3 BOAOOTAENALLEN KONOHHLI (NpK UC-
MornbL30BaHUKW NOABOAHOW (DOHTAHHOW apMaTypbl BEPTUKANbHOrO TuMa), HO MOTYT ObiTb BbINOMHEHbLI MPU pasMeLLeHUn
pan3epa Ans pemoHTa B bypoBoM pansepe, obecneuyunsatowiem Tpebyembie bapbepHble arneMeHTbI.

3.1.119 pansep u3 BypunbHbIx Tpy6 (drill pipe riser): KonoHHa BypuneHbeIx TpyO € 3aKkpenneHHbIMK Ha
Heln WwnaHrokabensiMmn rmapaBnMYecKon CUCTEMbI YNpaBneHnsa 1 wnaxrokabensamu satpybHoro npocTpaHcTea.

3.1.120 pan3ep M3 HacoCcHO-KOMMNpeccopHbIx TPy6 (tubing riser): Paizep, cocToALMA M3 OQHOR UK
HECKOIMbKMX HE3ABUCUMbIX KONOHH HAaCOCHO-KOMMNPEeCcCOopHbIX Tpy® 1 wnaHrokabensa ruapaeBnvyeckon cucTe-
Mbl yripaBneHus.

MpuMmeyaHue — T[pu UCNONE30BaHUKM ABYX U BONEe KONOHH HACOCHO-KOMMNPECCOPHBIX TPYE OHWM MOryT BbITh
pacnonoXeThbl HE3aBUCUMO, MG MOTYT BbiTh CKpEnneHbl BMECTE NOCPEACTROM KaKUX-NB0 3aXUMHbIX yCTPoCTB. LLnaH-
rokabenke rMapaBnMyYeckoil CUCTEMbI YNpaBNeHus, kak npaBsuno, NPMCTErMBaeTCA UMK NPYBA3LIBAETCA K OAHOM U3 KOJOHH
B MpoLiecce crycka paiaepa.

3.1.121 pansep c BepTUKanbHbIM HaTsbkeHuem (top tensioned riser). Paizep, Haxogswmiics B Bep-
TUKanbHOM MOMOXEHWUU, YAEPXKUBAEMbIW 3a CHET BEPXHErO HATSKEHUSA U IPYTMX CUCTEM, KOTOPbIE NO3BONSAKT
pansepy oCyLLecTBNATL NepeMeLleHUsa OTHOCUTENBHO CyaHa B BEPTUKANbHOM HanpasneHun U orpaHu4ynBaioT
BO3MOXHOCTb €r0 ropu30HTanLHOro CMeLLEHWA NPKU CMELLEHWAX CyaHa.

3.1.122 pamnzepHasn cuctema (riser system): Cuctema, B cOCTaB KOTOPOW BXOAWT pan3ep 1 BCTPOEHHbIE
B HEMO KOMMOHEHThLI, BKMOYAA NOABOAHOE U HAABoAHOe 0bopyaoBaHKe.

Mpumep — lMpu pabome ¢ mpy6HoOU 201068KOl 6 cOcMae cucmemMb! pailzepa 8Xo0s1m ece 3eMeHmMbI MeXdy
mpy6HoU 2onoekoll u eepxHUM Npueodom, Nnpu pabome ¢ NnodeodHol hoHmMaHHol apmamypoli 8 cocmas cucme-
Mbl ex00am ece 3leMeHMbI 0iM yCMbA CK8aX{UHbI 30 eepxHezo npueoda.

3.1.123 pasgenbHbiA pansep (non-integral riser): Pan3ep, cocToaWmMA U3 OTAENbHBIX HE3ABUCUMbIX
KOMOHH 1 KaHanos, obecneyvBaroLx 4OCTYN B aKCNnyaTayMoHHoe 1 3aTpybHoe NpocTpaHCTBO.
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MpumeyaHue — Paisep Takoro TMna, Kak NpPaBumo, yCTaHaBMMBAETCH C COeOMHEHUSIMK, PacTONOXeHHBIMU
B LIAXMaTHOM nopsiake, 4Tobel obecneynTs UCNONB30BaHWE TUMOBLIX MHCTPYMEHTOB ANA HACOCHO-KOMMPECCOPHLIX UMK
OypuUnbHbIX TPYD ANA CBUHYMBaAHUA coeguHeHuin. MexaHuyeckas dukcauma TpyBHbIX cekuuin B cobpaHHOM BuAae yrnpoLla-
€T BbINONHeHWe CnycKonogbeMHbIX onepaumi u obecneunBaeT KOHCTPYKTUBHYH KeCTKOCTh. PasaentHeIi pan3ep MoxeT
OTHOCWTBCS K OQHOMY W3 ABYX TUMOB: pan3ep 13 bypunbHbIX TPYD MK pansep n3 HacoCHO-KOMMPECCOPHBIX TPYD.

3.1.124 pasmax Hanps:XKeHWUN B KoHUeHTpaTope (notch stress range): Cymma pa3amaxa OCHOBHbIX, [0-
MOMHUTENBHBIX W MUKOBLIX HaNpsKeHWn, hopMupyiowwas oblumnin pasmax HanpskeHun (cMm. npunoxeHue C) un
ucnonsayemas A oLeHKW CONpPoTUBIIEHUS YCTanocT HecBapHbIxX AeTaneu.

3.1.125 packpbiTue B BepLiMHe TpewwuHbl (crack tip opening displacement): MapameTp TpelyuHo-
CTOMKOCTW, onpegenseMslii H2 OCHOBE CPaBHEHWA 3HAYEeHWA YIIa PacKkpbIiTUA TPeLUUHbI NPW NPOBedeHNn 1c-
MbITAHWA C KPUTUHECKUM 3HAYEHUEM.

3.1.126 pacuer (calculation): Micnonb3oBaHne aHanuTuydeckux hopMyn UnNu MeToO40B YMCMEHHOTO MO-
AennupoBaHua, HarnpuMep MeToda KOHeYHbIX 3NeMeHTOB UM MeTOAa rPaHNYHbLIX 3MeMeHTOB, 15 OLeHKU KOH-
CTPYKTUBHOW HaAEXHOCTW KOMMOHEHTa/CUCTEeMBI.

3.1.127 pacueTtHoe paBneHue (design pressure): MakcMmanbHas pasHuLa Mexay 3HauYeHUsMU BHY-
TPEHHEro W BHELLHEro OaBneHWst B MPOLECCE SKChnyaTauuu pansepa, OTHeCEHHas K yKasaHHoi 6a3oBoi
BblCOTE.

n punMmevyaHune — PacyeTHoe AaBneHue 4aCTo HadblBAalOT MakCMmMarneHO JONYCTUMbIM OaBrieHnem, Mnm HOMn-
HanbHbIM paﬁoqnm AdaBneHuem, nnn MakCMmMmanbHO JONYCTUMbIM OaBneHneM.

lMpumep — B kayecmee pac4emHo20 dassleHUsI MOXem ebicmynamb MaKkcumanbHoe daerneHue, paccma-
mpusaemMoe Kak cmamuyeckoe daerieHue Npu 3aKpbIMOM ycmbe CKeaXUHbI (y moeepxHocmu AHa) unu e eepxHed
yacmu pailizepa npu omkpbimoti nodeodHol apmamype, MaKcuMalibHoe daerieHue 2udpopa3phkiea, MakCUMallk-
Hoe daefieHue HazHemMaeMoz20 8 CKeaXXuHy ¢prrouda, MakcumanoHoe dasneHue 2a3zoHehmenposiesieHuUl unu Mak-
cumanbHoe OaglieHue 2yLWeHUsl CK8aXKUHBbI.

3.1.128 pezynsrat BozaencTBusA (load effect): Pesynstat elcTBMA 0TAENBLHON HArpy3kM MUNn coveTa-
HWS HArpy30K Ha KOHCTPYKLUMWIO, BKMOYas HanpsKeHwe, pacTaxeHve, geopMaumio, CMeLeHne, COBUM U T. 4.

3.1.129 petdetuHr (ratcheting): HakonneHHas Heynpyrasi gedopmMauusi, BO3HUKAKLWLAsA B KOMMOHEHTE
B pe3yrnberare Hanuynua MeHAKLUXCA MEXaHUYeCKUX HanpsKeHWn, TEPMUYECKUX HaNpsSXKeHUn Unn ux coverta-
HUSA (HakonneHHas gedopMauns, YaCTUYHO WUNK MOMHOCTLIO Bbi3BaAHHAS AeMCTBMEM TEPMUYECKUX Hanpsxe-
HWW, Ha3blBAETCH TEPMUYECKUM PETYETUHIOM).

MpumevyaHune — PeTY4eTUHT NPUBOAUT K NNacTU4ecKon gedopMaunu, KoTopas yBENnuUMBaeTcsa 3a KaKAbln
LMK Ha NPUMEPHO OAWHAKOBYIO BENWYMHY 1 BbICTPO AOCTUraeT KPUTUHECKOro 3Ha4YeHUs.

3.1.130 potopHbIA cTon (rotary table): YcTpoiicTBo, ncnone3ayemoe ans nepegaqu KpyTALEro MOMeH-
Ta BypunbHON KOMOHHE B npolecce BypeHUs CKBaXWHbI W, Kak NpaBWro, PacrnonoXeHHoe B LeHTpanbHON
YacTu nona BypoBon ycTaHOBKM.

MpumedaHue — MoxeT BpallaTsCA M yOepKMBaTh 3aLUUTHYHO BTYIIKY UK cniaingep.

3.1.131 cekumsa pansepa (riser joint): Cekuna, coctosiian n3 TpybHon YyacTy (TpyBOHbIX YacTel) U KoH-
LieBblX COEAUHUTENbHBIX MEXAHW3MOB C Ka)J0W CTOPOHbI.

MpumedvyaHune — [nvMHa cekuuMn paisepa, Kak npasuno, coctaenset oT 9,14 no 15,24 m. Takke MOXHO UC-
nonb30BaTb YKOPOYEHHbIE CeKuun U natpybkm ana obecneveHms HeobXxoguMoro NpoCTpaHCcTBa BO BPeMsA Cnycka nodBo-
OHol hoHTaHHOW apmatyphbl, TPyBGHOW roNoBKW UKW NpY NPOBEAEeHUA onepauuii N0 PEMOHTY CKBaXXWHbI.

3.1.132

cucTeMa AMHaMU4YecKoro nosvunMoHupoBaHusa (dynamic positioning system): Cuctema no3uLMoHu-
poBaHUsl, B KOTOPOW HENPEPLIBHOE YAEPXaHMe NNaBy4yero COOpPYXeHWs Hag 3afaHHoM Toukoi obecnednBa-
eTcsi paboTon ABWXWUTENEN U CPeacTB akTMBHOIO yrpaBneHus.

[FOCT P 58773—2019, cmames 3.27]

3.1.133 cuctema HatskeHmA (tensioner system): YctpoincTteo, obecnevmBarwLlee paBHOMEPHOE Ha-
TSKEeHVe pari3epHON KONMOHHbI 32 CYET KOMMNEeHcauun OTHOCUTENbHBIX BEPTUKaNbHBIX NepeMeLleHnin cygHa u
BEpPXHEeW YacTu CryLeHHOW KOMOHHbLI pansepa.
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3.1.134 cmeweHune cygHa (vessel offset): ObLuee cmelleHVe cyaHa, 00ycnoBneHHoOe CpeaHUM CMellle-
HWeM cygHa, konebaHnem cygHa ¢ 4acTOTOW BOMH M HW3KOYaCTOTHbIMUW NMepeMeLLeHnsaMu OT AeACTBUS BeTpa
1 BOITH.

3.1.135 cHoc (drift-off): HenpegHamepeHHoe BokoBoe cMelleHue cyaHa ¢ OUHAMUYECKMM NO3ULUOHK-
poBaHWeM OT Tpebyemoro nonoXeHus 0THOCUTENBLHO YCThA CKBaXKMHBI, KaK MPaBumo, BbidbiBAEMOe Hapylue-
HMeM B paboTe cUcTeMbl NO3ULMOHMPOBAHWUA UMW ABWXKUTENS.

3.1.136 cornacoBaHue (agreement): Ecnun He ykasaHo MHOe, Bblpa)KeHWe «Mo COrNacoBaHMio» o3Haqa-
eT «Mo COrnacoBaHWIio Mexay U3rotToBuTeneM 1 3akasqvMkoM B MOMEHT 3anpoca v 3akasay.

3.1.137 coeguHuTenb (connector): KOHCTPYKTUBHLIN 3NemMeHT paisepa, obecnednBaowMini repMeTy-
HOE MexaHW4eckoe coedMHEeHUE CMEXKHbIX CEKUMIA pal3epHOn cucTeMbl U CNocoBHLIA BblAEPKNBATEL Npuna-
raemble Harpysku.

Mpumepbl — Pe3bboekie coeQUHEHUs, 8KTH04ast 00UH (humuHe ¢ HapyxHol pe3bbol (Hunnens), o0uH ¢gu-
muHz ¢ eHympeHHel pe3sboll (Myghma) u ynnomHumenbHbIM KONLUOM, Unu dea Hunnens, Myghmy u yrniomHu-
mesnbHoOe KoNbUO (Konbya); hnaHyesoe coeduHeHUe, gkrtodast dea ¢hnaHuya, 6onmbi U ynAoOMHUMeEIbLHOE KOMb-
yo (konbya); 6yzensHbie coedUHEHUsI C XOMymamu, ekioyas Gyzenu, xoMymsl, 601mesl U ynaomHUmMensHoe
KonbUo (ynnomHumesnbHble KONbUa); coedUHUMenu ¢ 3axumamu.

3.1.138 conpoTtuBneHue (resistance): MexaHudyeckaa xapakTepUCTUKa MPOYHOCTWM KOMMOHEHTA WIK
3neMeHTa KOHCTPYKLMN.

Mpumepbl — ConpomueneHue u32uby, conpomuesieHue JI0KalbLHOl Nomepe ycmoliiyugocmu.

3.1.139 coctaBHoW pan3sep (integral riser): Pan3dep ana 3akaH4MBaHWSA M KanuTanbHOMO PEMOHTA CKBa-
KMH COCTaBHOTO TUMA, B KOTOPOM HaxoAsLLMecH noj AaBneHUeM TpybonpoBoabl BCTPOEHbI B 0BLLNA Y3ern 1w
CEeKLMH.

MpumeyvaHus

1 CocTaBHble paii3epbl, Kak NPaBuno, pasgensioTca No NPU3HaKy Hannyus BHeLHero koxyxa. Cekuus CocTaBHOM
par3epa BKNKOYaeT NMHUIO ANs aKkcnnyaTaunoHHoro Tpybonposoaa v nuHMI MexXTpyBHOro NpocTpaHcTBa.

2 BHyTpu KoXyXxa pari3epa AN 3aKkaHYMBaHUA/PEMOHTE CKBaXXWHbI MOTYT BbiTe pacnonoXeHsbl rmapaBnuyeckme nu-
HUM CUCTEMbI yNpaBneHwWs. TakoW TUN paisepa, Kak NpaBuio, NCMofb3yeTcs B CUCTEMaX C BbICOKMMU MPOEKTHBIMU pac-
TATMBAOLWMMU U N3rMBaIoLLMMK Harpy3KamMm.

3.1.140 co4eTaHue Harpy3ok (load case): KombuHauusa ogHOBpEMEHHO OENCTBYOWMX HAarpy3oK 1 Bo3-
OEencCTBUNA.

3.1.141 cnawnpgep (spider): YcTpoWCTBO C BbIABMXHLIMM 3aXBaTaMy UK 3aXKMmamu, UCnonb3yemoe 4ns
yOepKuBaHusi pansepa 3a ynop BepxHero CoOeMHUTENA B NpoLecce crycka.

Mpumevanme — Cnaigep ycTaHaBNMBAETCA Ha BKNagbie potopa unv B potopHom ctone. OH obecreynsa-
eT noasec COCTABHOrO paiidepa AndA 3aKaH4YMBAHUA/KANUTanbLHOTO peMoHTa. HekoTopble BMAbLI CNaigepoB 3aKpennaT-
CA Yepes COeAUHUTENLHLIE OTBEPCTUA BKNaabilla Bedylleid Tpybbl B rMaBHOM BKNagbiwe potopa. Mpu yCcTaHOBNEHHbIX
WTKUdTax cnaigep MOXeT BOCNPUHUMATL KPYTALWMA MOMeHT. [Ina pa3gensHbiX paisepoB BMECTO CnaidepoB UCNonb3y-
HOTCS KNMUHBA AN HACOCHO-KOMMPECCOPHLIX TpYG U BCnoMoraTernbHbIA poTop.

3.1.142 cpepHee cMmeweHue cygHa (vessel mean offset): CmelweHne cygHa, Bbl3biBaeMOE€ NOCTOSH-
HbIM BO3OENCTBMEM TEYEHWUs, BeTpa U BOIH.

3.1.143 cpepHee ycTaHOBMBLIEeCA cMelleHMe cygHa (mean static offset): CpegHee yctaHoBuBLIE-
ecsl 3HauYeHWe nepemelleHnin cyaHa Ha Todke paboT, oBycrnoBNeHHbIX OEWCTBMEM TEYEeHUs, BETPA U BOIMH,
HW3KOYacCTOTHbIX NepeMeLleHnil U nepemMeLleHnii, Bbl3BaHHbIX paboTol cUCTeMbl OMHAMWUYECKOro NMO3uLMo-
HUPOBaHWS.

3.1.144 cpe3arowmn knanaH (shearing valve): 3agevxka nnv waposon kpaH, obecne4ynsBaowmne cpe-
3aHue kabens unu rmbkoi Tpybbl B NpoLecce 3akpbliTUA ANsi repMeTu3anny CTBOIOBOrO Npoxoaa.

3.1.145 cTtonopHbIn knanaH (retainer valve): 3nemeHT 0bopynosaHus ¢ TpybonpoBogHON apMaTypon
B COCTaBe paisepa, ucnosbayemblii Ans NpefoTepaLleHus nctedeHus oniougos M3 pansepa u ux nonagaHus
B OKPYKaKLLY cpedy B NpoLecce oTCoeAMHEeHUs paisepa.

I punMmevYyaHne — Kak npaeuno, CTOI'fOprIﬂ KnanaH pacnonaraetcA HenocpeACTBeHHO Hag MeCcToM
PacCCTbIKOBKW.

3.1.146 cTbLIKOBOYHbLIA NepeBogHUK (stab sub): HunneneHbIn 3nemeHT y3na, obecneudvBawolLero
YNIOTHEHWE MEX Y COMNPSHKeHUSIMW KOMMOHEHTA.
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n punMmeyvyaHune — B coctaBe CTbIKOBOYHOIO nepeBogHWMKa MOryT MCNob30BaTh 3NnacToMepHble wwunm metan-
nn4eckne yNnnoTHeHWA.

3.1.147 cTbikoBO4YHbIN y3en (stab): MydToBO-HUNNENbHLIA y3en, KOTOpbIA obecnevynBaeT repMeTuy-
HOCTb B COEAMHEHUW ABYX TPy®.

MpumedaHue — [nayaepxaHia MydThl U HANMENS B COeOMHEHHOM MOMOXKEHWW, Kak NpaBuIo, UCnonb3ayeT-
CS BHELUHWI MexaHnam. Hanpumep, CTLIKOBOYHBIE Y3Tbl CEeKLMIM MeXTPYyOHOro NpocTpaHcTBa paisepa MoryT yoepKUBaTh-
€Sl B COCTLIKOBaHHOM MOMOXKEHWU 3a CHET CBUHYMBAHMSA MyDTHI paisepa.

3.1.148 TemnepaTypa BHyTpu noMeLleHus (room temperature): 3Ha4yeHve TeMnepaTypbl B Anana3soHe
oT 4 °C no 40 °C, 7. e. Temnepatypa, COOTBETCTBYIOLLARA YCNOBUAM WCNbITAHWA MaTepuana.

3.1.149 TexHonoru4yeckur octaHoB (process shutdown): Ynpasnsiemas nocrnegoBaTenbHOCTL Aei-
cTBMIA, obecneunBaloLLas NepeBoa CKBaXWHbl B 6e3onacHoe CocTosHME, UCKMOYaKLWwee nonagaHue yrneeo-
AOPOAOB B OKPYXalLylo cpeay.

3.1.150 TexHu4eckoe o6cnyxuBaHUe panzepa (maintenance): CoBOKYNHOCTE MEPONPUATUIA, BLINOI-
HAeMbIX B MepWoa aKcnnyatauuu parvsepa ang nogaepxaxusa ero pabotocnocobHocTH.

3.1.151 TexHM4eckue ycnoBusi Ha usrotoBneHme (manufacturing procedure specification): MogroTos-
MEeHHbIA NOCTABLLMKOM AOKYMEHT, onpedensiowmin NopsaaoK AOCTMKEHUA M KOHTPONS 3afaHHbIX XapaKkTepu-
cTUK 06opynoBaHnA B NPOLECCE Er0 U3rOTOBMEHUS.

3.1.152 Tpy6a pawnzepa (riser pipe): becwoBHasa Tpy6a, dopMMpytoLLLIas OCHOBHOM KaHan cekuuu pai-
3epa.

Mpumep — Tpy6a paiizepa hopmupyem kaHan Ona dewxeHuss nomoka dobbieaemMozo ¢hnrouda om ckea-
KUHBI K nany6HoU apmamype.

3.153

Tpy6Hasa ronoBka (tubing hanger): YacTte TpybOHoi 00BA3kM ©e3 3anopHbIX YCTPONCTB Ha BOKOBLIX
0TBOAAX KOpnyca, BKMoYatoLlasn Tpyboaep:kaTtens 1 YNNoTHUTENb AMsi OAHOMO UMW HECKONbKUX Napannens-
HbIX CKBaXWHHbIX TPyOONpPOBOAOE.

[FOCT 28996—91, cmambs 42]

MpumeuyaHune — Takke, Kak NpaBWIO, WCMOMb3YeTCs ANA FEpMeTM3auMi U WU3onsuuu  3aTpyBHoro
MpOCTpaHCTRa.

3.1.154 yBop (drive-off): HenpegHamepeHHoe cMelleHne cygHa ¢ AMHaMUYeCKUM NO3ULMOHUPOBaHWEM
OT Tpebyemoro NonoXxeHus 3a cyeT AeNCTBWSA MMaBHOMo ABUraTens unv NoapynvBakLLux YyCTPONCTB CUCTEMBI
AWHaMWYEeCKOro No3uLMOHNPOBaHWA.

3.1.155 ynnotHeHue (seal): Bapbep, NpPenATCTBYOLWNIA UCTE4eHUI0 hronaoB.

3.1.156 ynop (support shoulder): BeicTyn unu ycTyn Ha BHELUHEN NOBEPXHOCTU COEAUHUTENS pai3epa
MM KOMMOHEeHTa palisepa, nNpefHazHaYeHHbl AnS yAepXuBaHUs pan3epHon cucTemMbl iy obopyaoBaHus
KOHTPOMS CKBaXMHLI BO BpeMs cnycka pansepa.

3.1.157 ycuneHHoe coeguHeHue (stress joint): CneunansHas cekuusa pansepa, UMeroLLlas NocTeneHHo
CyXawlleecs cevyeHne, NpegHasHayYeHHasn ans KoHTpons uarnba pansepa v CHUKEHWSA 3HAYEHWS NOKaNbHbIX
M3rMbBatoLLMX HANPSHKEHWIA.

MpumeuvaHnune — YcunenHoe coeguHEHWE SABNAETCA CAMOW HWXKHEN CEKUWEW B parl3epHON KOMoHHe Ans pe-
MOHTa CKBaXKUHbI.

3.1.158 dpnrwoup (fluid): Masbl, KMAKOCTK B YNCTOM BMAE, a TaKKe UX CMECh.

3.1.159 cyHKkumoHanbHana Harpyska (functional load): Harpysku, obycnoBrneHHble KOHCTPYKTUBHBIMM
napameTpaMi Camoi pan3epHO CUCTEMBI, ee SKCnnyaTaunein n obenyxunsaHueM, 3a CKIMHYMEHNEM HArpy3Ky
OT 4aBNEHHUS.

3.1.160 xogp (stroke): O6Lume BepTUKanbHble NEpeMeLLEHUsA palidepa OTHOCUTENBHO CyaHa, T. e. nepe-
MelLleHnsl, obycnoeneHHble paboTol cucTeMbl HaTsKeHusa pansepa, OypoBoi nebegku u rmagkoro coeguHe-
HKS.

MpumeuvaHnune — Xopg 3aBMCWUT OT BO3OENCTBUIA OKPY»KaloLLen cpefbl, PyHKUMOHANbBHbLIX HAarpy3okK (T. €. BEpX-
HEro HaTsKeHWs, TEMMepaTypbl U YCTAHOBUBLLETOCA CMELUEHWA CyaHa) U OaBneHus.

3.1.161 xomyT wnaHrokabensa (umbilical clamp): MexaHuyeckoe ycTpoicTBO, MCMONb3yeMoe Ais Kpe-
nneHus wnaHrokabens (wnaHrokabenemn) K cekumun pansepa.
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3.1.162

wabnoH (drift): LnnuHgpuieckuii nsmepuTenbHbld Npubop, UCNOMb3yeMblid 4N onpegeneHns MUHA-
ManbHOro BHYTPEHHEro guamMeTpa.
[FOCT 33006.2—2014, cmambs 3.66]

3.1.163

war pe3bbbl (pitch): PaccTtosiHne no nuHWK, NapannencHOW ocu pe3bbbl MeXAy CpeaHWMU TOYKaMu
Bnvxanwnx oQHOMMEHHbIX BOKOBbIX CTOPOH Npoduns pe3bbbl, Nexallumn B OGHON 0CEBOW NNOCKOCTYU MO
OfHY CTOPOHY OT OCW pe3bbbl.

[FOCT 11708—82, cmamebs 33]

3.1.164 wapoBoe coeguHeHue (ball joint): TpyBHbLIA NOBOPOTHLIA LWAPHUP, BKHOYALWNWA LAPOBbLIA
3NEMEHT C LeHTparnbHbIM NPOXOAHbIM OTBEPCTUEM, PaBHLIM BHYTPEHHEMY OWaMETPy parsepa Wnv NpeBbl-
LIAKLWWM €ro.

MpumeyaHne — MoxeT BbiTb NPUMEHEHO B KOHCTPYKLWW pai3epa AN CHWKEHUS NoKanbHbIX U3rnbaroLmx
HanpsKeHWA.

3.1.165 akcnnyaTaHT u/unu onepartop (user and/or operator): OpraHuzauus, KoTopasi OCcyLLecTBNAeT
3KcnnyaTauuio pan3epHor CUCTEMBI AN 3aKaHYMBAHWUSA U PEMOHTA CKBaXMH UMW BbICTYNaeT B KAa4YecTBe one-
paTopa pan3epHOWN CUCTEMbI.

3.1.166 adbcpekTuBHOE HaTAXKeHue (effective tension): HatskeHne Boonb ocu paiisepa, paccHMTaHHoe
B NoBOoI TOYKE NO ero ANUHe, UCXOAA U3 3HAYEHWUST HAaTAKeHWs] B BEPXHEW TOYKE U Beca paisepa B NorpyxeH-
HOM COCTOSIHWM C Y4ETOM Beca ero CogepumMoro (MoNnoX1TENbHOE HaTshKeHne).

MpumevyaHne — OB6LWan noTepsa YCTOWYMBOCTU W reOMETPUYECKaAs KEeCTKOCTb pai3epa onpefenstoTcs 1c-
X0AA U3 aPHEeKTUBHOIO HATSHKEHWS.

3.1.167 adocpbekT pbivara (prying). YBenuyeHwe BHELIHEW HArpy3ku BCReACTBME MCEBAOPbIMaKHOMO
OENCTBUA, MPWU KOTOPOM eWCTBYET SKCLUEHTPUYECKas pacTArMBaLLas Harpyska.
3.2 B HacTosLleM cTaHAapTe UCNONb30BaHbl CrieayoLlLne CoOKpaLlLeHWs:

3/PC  — 3akaH4YMBAHWE/PEMOHT CKBaXUH;

KIrT — KaHaT/rubkune TpyObl;

KM — KOHTPOMNbHO-U3MepUTenbHbIe NPUDOPLI;

KKH — KO3MPUUMEHT KOHUEHTPALUKW HANPSKEHUN;

M30O  — Moaynb 3KCTPEHHOrO OTCOEAUHEHUS;

MK3 — MEeTO[ KOHEYHbIX INIEMEHTOB;

HBP — HWKHWIA Briok panzepa;

HKT — HacOCHO-KOMMpeccopHasa Tpyba;

OTP — OCHOBHbIE TeXHUYECKNe peLleHus;

nBeo — npoTuBoBbIBpocoBoe 06opyaoBaHuE;

MA®A — nanybHas ucneiTatensHas OHTaHHas apmMaTypa;

MriBO — nogeonHoe NpoTuBoOBbLIBpPOCOBOE 06OPYA0OBAHME;

MNoA — noAsofHasa poHTaHHaa apmaTypa;

can — cucTema AMHaMU4ecKoro no3nuMoOHNMPOBaHUS;

THMNA — TeneynpaenaeMblid HeoOWTaeMbl NOABOOHbLIV annapar;

TY — TEeXHWYecKue ycrnosus,

FMECA — aHanus adpeKkToB M KPUTUYHOCTU pexmMmMoB oTkasos (failure mode, effects and criticality
analysis);

HAZOP — uccnepoeaHue onacHocTu 1 pabotocnocobHocty (hazard and operability);

IMO — MmexayHapogHas mopckasi opraHu3sauus (International Maritime Organisation);

RAO — onepartop aMnnNuUTYOHOW XapakTepucTuku (response amplitude operator);

SCSSV — ynpaBnsemMbll C NOBEPXHOCTU BHYTPUCKBaXWMHHBIA KranaH-oTcekaTtens (surface controlled
subsurface safety valve).

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 22 /218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

3.3 B nacTosawem CTaHOgapTe ncnonb3oBaHbl crnegyrouumne o603HavYeHuns:

Apr — nnowanb ceveHnst Bonrta no BnaguHe pesbbbl;

Aps — KpuTMYeckas nnowagb NonepevyHoro cedeHus bonTa;

A, — nrnouwagb NonepeyHoro ceveHns Tpyobl;

At — nrnouwanb BHYTPEHHETD NonepeyHoro cevyeHus Tpyobi;

A, — nnowagb NonepeyHoro ceyenns Tpybbl Mo HapyXHOMY AnameTpy,
obecneunBarolllas NnaByyeCcTb NPU NOTPYKEHUH;

Arrg — nrnouwanb nonepeyHoro cedeHns obpasua aAna UCMbITAHWIA Ha pacTsKeHKe;

Ag — YONWHEHWE MpW pa3pyLUeHUN, BeIpaXKeHHoe B MpoLeHTax, Ana obpasua npu
WCNBITAHUK Ha pacTsXeHue ¢ pacHeTHON AnvHoi obpasua L) = 5,65VArrs nnn
5d,

a — mMyBuHa TpeLlyHbl MOBEPXHOCTHOIO AedieKTa U NonosuHa rmybuHbI
BHYTPEHHEeN TpeLUUHbI;

ar — KOHEYHbIN pasMep TpeLwmWHbl;

ag — HaYanbHbIA pasmep TPeLLUHBbI;

a — XapaKTepuCTUYeCcKUI npegen BeIHOCAMBOCTU UMM NepecevyeHue pacHeTHON
kpueo S—N c ocero log N;

a, — nepeceveHue pacyeTHon kpmeo S—N ¢ ockio log N, neeasi yacTb Kpueon S—N;

a, — nepeceyeHue pacyeTHol kpmeo S—N ¢ ocbio log N, npasas YacTb KPUBOMK
S—N,;

a_z,thfck — nepeceveHue pacyeTHol kprueo S—N ¢ ockio log N, neeas yacTb Kpueoi S—N,
C NoMpaBKoW Ha pa3Mep;

a3 thick — nepece4veHue pacyeTHon kpmeoin S—N ¢ ocbio log N, npaBas 4YacTbk KpUMBOWA
S—N, ¢ nonpaBKoi Ha pasmep;

C — rapameTp NOCTOSHHOW CKOPOCTK POCTa TPELLMHbI;

Cs — KO3(hPULMEHT UCMONb30BaHWUA AN YCIOBUA HarpyXeHus;

Dear — YCTanocTHOE MNoBpeXaeHue;

De — KO3(hULMEHT UCMOMNBb30BaHUA OTHOCUTENBHO YCTaNoCTu;

Daﬁgn — COOCHOCTb Tpyba/coeguHuTeNb (OONYCK BhIpaBHUBAHUA) N0 AUAMETDY;

D joar — MWHUMAarbHbIN 3830p CMELLEHUs No AMameTpy;

D 4yis — MaKCUManbHbIA NPOXOOHOW AMaMETP;

D, — BHYTpeHHWI anameTp TpyObl;

Dmt,min — MWHWManbHLIA BHYTPEHHUIA OuameTp TpyObl;

D, — YCINOBHbIA UM HOMUHANLHbLIA HAPYXHbIA guameTp Tpybbl;

Dy max — MakcUMasnbHbI HapyXHbIA guaMeTp B NoOOM NONepe4yHoOM CeHeHUu;

Dy rin — MWHUManbHLIA HAPYXHbIA AMaMeTp B NMoOOM NONepeuHOM CeYEHWN;

Dgy — HaKkomnneHHoe JoNroBpeMeHHoe yCTanocTHOE NoBpexaeHne unu Mmepa
YCTanoCTHOro NOBPEXAEHNS B COOTBETCTBUM C Modenkto [NansmrpeHa-
ManHepa,;

DSN’U- — YCTanocTHOE MoBpeXaeHWe Npu COCTOSHUK MOPS j U HAanpaBneHWn BOMH i;

Dy — BanuK NnocnegHero Crnos CBapHOro LWBa (BbICOTA) OT AUaMeTpa KOPHS! CBapHOro
wBea;

d — MWHUMarbHbIW NPOXOAHOW aWaMeTp;

d, — HOMWHAambHLIA HAPYXXHbLIA guameTp pe3sbbl 6onTa;

o‘b’]r — HOMMWHAaNbHLIA cpegHWiA ouameTp BonTa;
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dpp —
d o —
d A

20

anameTp oTBepcTus nog 6onT;

avameTp obpasua ona UcneliTaHWiA Ha pacTsKeHue;

MakcumansHas rnybuHa HKe NnoBepxXHOCTU ANs WNGOBKM;
3hheKTUBHBIA AMaMETP KOHTaKTa OMOPHOM NOBEPXHOCTU ranku;
pasmMep «nog Krw4» rankym Mexay napannenbHbIMU rpaHsaMu;
cpenHuin gnameTp pe3bbbl;

MOAYIb YNPYrocTu;

HECOOCHOCTb (CMELLEHWE OCEBbIX NMUHWUIA);

HECOOCHOCTb, Y4UTbiBaEMas B AaHHbIX AN KpMBOW ycTtanoctu S—N;
MakcuManbHas HeCOOCHOCTb, BbI3BAHHAA OTKIIOHEHWEM OT KPYrmocTH;

MakCMMalribHada HeCOOCHOCTb, Bbl3BaHHaA pasfiMd4nem TOJIWMH CTEHOK;,

K03 OMUMEHT UCMONbL30BAHMSA AN pacyeTa Tpybbl Ha paspbiB Nog AeUCcTBUEM

BHYTPEHHETO OaBNeHnsa;

K03 P MLUMEHT NCNONb30BAHUS;

KO3 PULMEHT UCTIONB30BAHKUA ANA TPYDbI, YUUTLIBAIOLLMA OKPYKHYHO NOTEPHO

YCTONYMBOCTH (CMSATUE);

BOJTHOBBIE HArPy3KU N HArpy3ku OT TEYEHUA,

NNOTHOCTL pacnpeaenexuns Benbynna ons amnnuTyasl HanpsxkeHui, S, .-
Es L

KO3 MOULMEHT YMEHbLUEHUA pasMmaxa HanpsaxKeHun;

NMNOTHOCTb pacnpegeneHns BEPOATHOCTH LMKIOB HanpsKeHW;
Ha4YanbHas o0BanbHOGTb TPyObI;

yckopeHne cBoBOOHOro NageHuns;

BbICOTA 3HAYUTENBHOW BOMHbI;

BbICOTAa Barnvka CBapHOro LBa;

pa3Huua BbICOT Mexay CbaKTM‘-IECKOPI TOYKOW, B KOTODOﬁ onpenenAaeTcd
gasnedHue, 1 ypoBHem OTCHeTa,

MOMEHT MHEPLIUU B CEYEHUM;
MOMEHT CNeKTpa peakuun Ha HanpskeHWe N-ro Nopsaaka;

war pesbbbl;

MOMEHT CMEeKTpa peakuny Ha HanpshKeHue HyneBoro NopsaKka;
MOMEHT CneKkTpa peakuun Ha HanpskeHWe BTOPOro Nopsaka;
MHOEKC CYMMUPOBAHUS;

NONAPHLIA MOMEHT MHEPLMW CEYEHUS;

MHOEKC CYMMWPOBAaHUS;

KO3 PMUMEHT MHTEHCUBHOCTW HAMPSKEHWUIA;

KPYTUNbHAs XXECTKOCTb rMBKOro CoeMHEHWS;

reoMeTpu4ecKni KoagpMUUNEHT KOHUEHTPaUWUKU HanpsKeHWn;
KO3 UUMEHT KOHUEHTpaUMN HaNpsXKeHWn;

noporosoe 3HaveHue KOGd)d)HHMEHTa WHTEHCUBHOCTU HaI'IpFl)KeHMI?I, HUXe

KOTOPOro He NponcxoguT pocT yCTaJ'IOCTHOﬁ TPeLwWnHbI;
HYMCno rpynn pasmaxa HanpspPKeHWn B rucTorpaMmme;
NnokKasaTerlb CTeNeHW pacnpoCcTpaHeHWa TpeluHbI,

nokKasartellb CONMpPoOTUBINEHUA YCTAanoCTu B 3aBUCMMOCTY OT TOJILWUHBI;
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LC — 3a3op;

Le — pacyeTHas ycTanocTHas JOMroBeYHOCTb;

Lg — CpOK aKcnnyatauum;

Lso — yCTaHOBMBLUEECH CMELLEHUE CyaHa;

Ly — pac4eTHas onuHa obpasua npu UCnbiTaHUN Ha PacTSKEHWE,;

ly — AnwvHa GonTOBOrO KpenneHus (pacCcTosHWe Mexay KpaliHWMKU BUTKaMK B
3auenneHun);

lse — paboyas anvHa pe3bboBOro coeanHeHus;

Mbm — n3rmbatoWwmin MOMEHT;

My max — MaKCUMarnbHbIA KPYTALWA MOMEHT NPU CBUHYMBAHWU;

Mp nom — HOMMWHAMbHLIA KPYTALLWA MOMEHT NPKU CBUHYMBAHUN;

AMy,, — AnanasoH m3rnbakLmnx MOMEHTOB;

M, — npegensHoe ConpoTUBNEHWE U3rnMby Ans OTOENbHON HArpy3ku;

M, — narnbarLWnin MoOMeHT, Heobxoaumblin Ansa uarnba pansepa 3/PC;

Mg — 0bwuni narnbarwmii MOMEHT, AEeNCTBYIOLWNIA HUKe TMOKOro coeguHeHus
BypoBoro pansepa;

Mpc — MNNacTUYecKUin MOMEHT CONPOTUBNEHUSA TpyObl;

M+ — MPUNOXEHHbIA KPYTALLWMA MOMEHT;

m — YMHOXEeHHOEe Ha MMHYC eAMHULY obpaTHoe 3Ha4YeHWe YrnoBoro koadduuneHTa
Kpueoin S—N;

my — YMHOXEHHOe Ha MMHYC efuHuLy obpaTHOoe 3Ha4YeHne yrmoBoro koadgduumeHTa
kpueon S—N ¢ Toukon nepernba, nesas 4acTb;

my — YMHOXEHHOE Ha MWHYC eamHuLy obpaTHoe 3Ha4YeHWe yrnoBoro koadduuneHTa
kpueBo S—N ¢ Toukol nepernba, NpaBasa 4YacTb;

N — YKUCIO LMKMOB [0 paspyLleHus npu NnoCcTOSHHOM pas3Maxe HanpsiXeHuii;

N; — YMCIIO LUMKIOB A0 PaspyLIeHns npy NMOCTOSHHOM pasmaxe HanpskeHwin S; B
KaxXgow rpynne HanpsbkeHun (bnoke) f;

N,O — pacyeTHoe 4Yucno pabounrx UMKNOB 40 pa3pyLUeHus;

N, — Touka nepernba GUNUHERHON KpMBON S—N;

N1,a — To4Ka nepernba GunuHenHon kpueon S—N Ha BO3ayXe NN B HEKOPPO3WMOHHON
cpene;

N1,SW — Touka nepernba GMNMHENHON KpMBO S—N B MOPCKOW BOAE C KAaTOAHON
3aLnTOoN;

n; — yucrno cobeiTuii B j rpynne (6roke) pasmaxa HanpsiKeHuin;

MNinr — YMCNO BWUTKOB pe3bbbl Ha AHIAM;

Py — cpefHee HanpshKeHue CMATUS;

Pps — OCHOBHOe M3rnbarolee HanpskeHue;

P, — NoKanbHOe OCHOBHOE MeMbpaHHOe HanpsKeHWe;

e — o0buee ocHOBHOe MeMBpaHHOe HanpsKeHne;

P — OCHOBHOE CpeHee KacaTenbHOe HamnpsikeHue,

Py — [aBneHue paspbiBa TpyOhI;

Pp.min — MUWHMManbHOe JaBreHne paspbiea Tpybbl;

Pe — [aBrieHne OKPY>KHOW MOTEpPU YCTONYMBOCTH (CMATUA) TPYODbI;

Pemin — MWHUManbHOe JaBreHne OKPYKHOW NOTEPU YCTOMYMBOCTY (CMATUS) TPyObI;
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Pec — npeaenbHOe CONPOTMBIEHWE OTAENbHOW Harpys3Ke oT AaBreHusa BCrneacTene
HanM4us KOHLEBOW 3arnyLuKku;

Pa — JAaBMNeHWe OKPYXHOW NoTepu YCTONYMBOCTHM (KONMbLEBOro Konnanca)
MONepeyHOro cevyeHunst TpyObl MpW YNPYrMx HanpsKeHusx;

Pistnics — MUHMManbHOe OaBMeHWe OKPYXXHOW NOTEpPU YCTONYMBOCTY (KOMbLIEBOTO
Konnanca) nonepeyYyHoro cedeHust TpyBbl Npu ynpyrux HaNpsHKeHUsaX;

PraT — [aBNeHue Npu rMapocTaTuyecknx 3aBOACKUX NPUEMOYHbIX/MPUEMO-COATOYHbIX
UCMbITAHUSX;

Pint — BHYTPEHHee AaBrieHne B 3a4aHHON TOYKE;

Pintd — BHYTPEHHee pac4yeTHOE JaBMneHue;

Pisitrain — MWHUManbHOEe BHYTPEHHee ruapocTaTuyeckoe gaBreHue;

Pinto — BHyTpeHHee paboyee faBneHve;

Plint — roKanbHoe BHYTpeHHee JaBfneHue B 3a4aHHOM TOUKE,

Pg — Hapy>Hoe faBneHue B 3a4aHHON Tou4Ke,;

Pod — Hapy»XHoe pacyeTHoe AasrneHune;

B i — MWHUMAanbLHOE HapyXXHOe rmapocTaTudyecKoe AaBreHune;

Py — [AaBNEeHUe OKPYXKHOW NOTepu YCTOWYMBOCTU (KOMbLEBOro Konmnanca), npu
KOTOpPOM HacTynaeT nnactudeckas gedopmauuns B NonepevyHomM ceveHun Tpyob;

Pp min — MWHMManbHOE AaBreHue OKPY>KHOW NOTEpPW YCTONYMBOCTU (KOMbLIEBOTO
Konnanca), Npy KOTOpPOM HacTynaeT nnactuyeckas gedhopmauumsa B NonepevyHom
ceveHun Tpybhl;

Qs — [ONoNHUTENLHOE MeMBpaHHOE HamnpsXKeHue;

Qq — [OMOMHUTENbHOE HamnpsXeHne;

g, — BEPOSAATHOCTb i-f0 HanpaeneHus BOJHbI;

g, — BEPOATHOCTb j-TO COCTOAHUA MOPS;

R — cpefHee apudmMeTMYecKoe OTKNOHEeHMe oLeHUBaeMoro npoduns
LIepoxoBaToCTu;

Revass — npeaen Npo4HOCTK (Hecyllasa cnocobHOCTh);

Ry — pacyeTHbIV Npeden NPo4YHOCTH (Hecyllasl cnocobHOCTL);

Ry — 3aJaHHbIN Npegen NPoOYHOCTU NPU PacTsKEeHWU NPU KOMHATHOW TemMneparype;

Ror — 3aaHHbIl MUHUManNbHbLIA Npegen NPoYHOCTK MPW PacTaAXKeHUW Npu 3agaHHON
TeMmnepartype;

R — npefeneHas Harpyska npyv HopMansHOM pexunume aKcnnyarauuum;

Ry s — 3aaHHOEe MUHMMAanbLHOE 3HaYeHWe yCrnoBHOro npegena Tekydectn npu 0,5 %
ocTaToYMHOW Aedopmauuy Npy KOMHatHOW Temneparype;

R s/1 — 3apaHHOe MUHMMarbHOE 3HAYeHWe YCNOBHOTO npeaena Tekyvecty npu 0,5 %
ocTaTouvHon AedopMauun Npyu pacyeTHoW/3agaHHoM TeMnepaTtype;

Rio 5/7 stud — 3ajaHHOe MUHUMAanbHOE 3HaYeHWe npefena TEKYYEeCTU MaTepuana Hapy>KHOR
pe3bbbl ans 0,5 % oTHOCUTENbLHOrO YANMHEHUA NpW 3a4aHHOR TeMneparype;

R 5/Ttapped — 3aJaHHoe MMHUManbHOoe 3Ha4yeHue npegena TeKy4yecT Marepuana BHYTpeHHen
pe3bbbl Ana 0,5 % OTHOCWMTENbHOIO YANVMHEHWS Npy 3agaHHOM TemnepaType;

Ry — nnacTuyeckoe paspyLleHue unv npegen NPoYHOCTU MaTepuana;

F — cpegHuni paguyc Tpyobi;

Foy — CpegHun paguyc ceveHus;

I — paguyc cevyeHus;
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S — pasmax HanpsKeHu;

S — MaKkCUMyM MOKanbHOro HanpsXeHusa (aMmnnuTyaa);

S, — COCTaBnsawoLLan oT M3rmbatoLero HanpsKeHWsl B CyMMe pa3maxa OCHOBHOMO 1
OOMNONHUTENBHOTO HAMpPSHKEHWIA;

Sy — HanpsbKeHWe rnpu pacyeTHOW Harpyske;

SgS — pa3max HarnpsKeHWRn, Bbl3BaHHbIA HANMWYMEM reOMETPUYECKOrO KOHLEHTpaTopa
HanpsKeHWn;

S; — 3HauyeHWe pa3Maxa HamnpsKeHWn B Kaxaon rpynne (brioke) HaNpskeHWn
rMcTorpaMmel;

g — COCTaBnsioLWan ot MeMmbpaHHOro (CpefHero) HanpspkeHWs B CyMMe pasmaxa
OCHOBHOTO W JOMNONMHUTENBHOIO HAMNPSHKEHWI;

S otch — pasmax HarpsbkeHWn B KOHUEeHTpaTope;

Spiq — CyMMa pasMaxa OCHOBHOIO 1 AOMOMHUTENBHOTO HaNpsXKeHUN;

S

SP+QS+F — cyMMa pa3Maxa OCHOBHbIX, JONOMNMHUTENbHbIX U MUKOBbIX HANPSXEHWNNA;

Sy — pasMax HanpskeHuih B To4Ke nepervba (6unuHeinHon kpusoin S—N);

S| thick — pa3smax HarnpsKeHUn ¢ NonNpaBKon Ha TOMNLUNHY;

o — crekTpanbsHas NnoTHOCTb OYHKLWIK peakunmn Ha HanpsKeHue;

Th max — MakcumanbHag npefBapuTenbHas Harpy3ka bonTa (HaTskeHue) npu
CBWHYUBAHWUM;

P — MUHMManbHasa npegBapuTenbHas Harpyska bonta (HaTskeHWe) npu
CBUHYMBAHUY;

Tb,nom — HOMMWHanbHaA NpeaBapuTensHasa Harpyska bonTa (HaTskeHue) npu
CBUHYMBAHUY;

T, — npegen NpoYHOCTU Ha pa3pbiB AN OTAENBHOW Harpysku;

Ty — 3P PEeKTUBHOE HATSKEHUNE;

NI — [ManasoH UUKNUYecKoro 3ppeKkTUBHOMO HaTSXKEeHUS;

Teq — BKBUBANEHTHOE 3(h(PEKTMBHOE HATsHKEHWE, BbI3BAHHOE M3rnbarLLnm
MOMEHTOM;

T tot — obuiee acbheKTUBHOE HaTAXKEHWE OT MOPCKOTo pai3sepa u painsepa 3/PC, Bo3-
nencrteyrollee Ha rMbkoe coeguHeHUe;

Ty — nepuos NUKa CrekTpa BOIHbI;

TpC — NpoAonbHasi cuna npy NNacTUYecKOM PacTKEHNN;

T — obuwana oceBad Harpys3ka;

T, — BepTUKanbHaa cocTaenawwan obuwero ahEeKTUBHOMO HATSXKEHUSA Te,ro-é

T — WCTUMHHOE HaTSXEHWE CTEHKM;

T, — MNepuop BOMHbI OTHOCUTENBHO HYNEBOW TOYKM;

t — TONWMWHA CTEHKW TPYObI;

t., — MNPUNYCK HAa KOPPO3U/N3HOC/3p03uto;

Aty — abconTHOEe 3Ha4yeHWe onTpuLaTensHoro gonycka u3 TY/ctangapra Ha martepu-
anel;

1, — HOMMWHanbHas (3afaHHast) TOMWKUHA CTEHKH;

Atneg — MPOUEHTHOE BhIpaXXeHWe OTPULATENBHOTO AOMNYCKA Ha TOMLLMHY CTEHKH;

t, max — MakcMmanbHasa HOMWHanNbHas TOMLWHA CTEHKH;

A, — MUHMManbHasi HOMUHANbHAasA TOMWWHA CTEHKN;
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Atpos — MNPOLEHTHOE BbIpa)XeHWe NONOXUTENbHOE A0NYCKa Ha TONLWUHY CTEHKH;

tor — KOHTPOJbHOE 3Ha4YeHne TomMLWMHbI, paBHoe 25 mm (0,984 fioiim) ansa cBapHbIX
coeguHeHui 1 DoNToB (OuameTp Hambonee HarpyXeHHOro cevyeHus);

ty MUHMManbHas TOMNWKWHA CTEHKW TpyDbl Be3 NpUNYCKOB U TEXHONOTMYECKUX
[OOMYCKOB;

t TONLMHA CTeHKM TPyBbl 6e3 JonycKoB;

v, CKOPOCTb TEeYEeHUS;

=5 cpesalllee ycunue, 4eWCTBYOLee Ha rubkoe coegMHeHWe B pesyneraTe

OEeNCTBUA HAarpy3oK OT OKpyKakllen cpefbl Ha mopckor panzsep u MMNBO;

Vi obuiee cpesawllee ycunue, BO3aencTByOLLee Ha rMbKoe coequHeHe MOPCKOro
pan3sepa;

v, CKOPOCTb BOJHbI;

Wgop Bec [MMNBO 1 HBP B norpyxeHHOM COCTOSIHUW, BKMOYAs COAEPXKUMOE KaHamnos;

U/ BEC B NOTpPy>KeHHOM COCTOSHUM;

w, BeC TpyObl Ha Bo3gyxe;

Xoca JOMyCK Ha HECOOCHOCTL TpyDObl/coegmHnTens;

Y NnonpaBoYHbLIM KO3 MPULMEHT NUHTEHCUBHOCTU HATPSXKEHUN;

Y, K03 PUUMEHT YMEHbLUEHUA npedena Npo4YHOCTM Ha paspbiB NPW NMOBbIWEHHON
TeMmnepaTtype;

Yy KO3 MUUMEHT YMEHbLUEHUA Nnpegena TeKy4ecTu npu noBbILLEHHON
Temnepartype;
NNacTUYeCcKNin MOMEHT COMPOTMBIEHUSA cevyeHUs TpyObbl;
nepemMeHHas B rammMma-yHKUWK;

o napameTp MacwTaba pacnpegeneHus Benbynna;

Cpm napameTp rMbKOCTU NOMepeyYyHoro cevyeHus Tpyobl;

o NUHENHbIA KO3 dULUMEHT TENNOBOrO paclUMPEHNS;

B DespasmMepHbId NnapameTp hopmbl pacnpegenerva Benbynna;

B nonoevHa yrna npoduns pe3sbbel, pasHaa 30° ons pe3sb UN;

T () raMmMa-gyHKLMS;

M(d, ) BepXHAA HenonHasa rammMa-yHKUKnS;

Y(d; 2) HenonHasi ramma-gyHKUNS;

Ay noTepsa HaTsKeHWUA BonTa Npu NCNONb30BaHUKW PaCTATMBAKLLETD YCTPONCTRA;

04 paccTosiHWE MO FOPM30OHTanM Mexay rubkumM coeguHEeHWEM W 3a0aHHON TOYKOR;

8y paccTosiHWE MO roOpM30oHTanM OT LeHTpa TshkecTu MMNBO 0o 3agaHHON TOYKK;

£ pa3bpoc 3Ha4YeHWin NpeaBapuUTENbHOW Harpy3ku Npy CBUHYNBAHWUM;

Epeg 3KBUBaNeHTHasa nnacTudeckas gedpopmauus;

& pa3bpoc 3Ha4YeHUNn NpPUKNaabLIBAEMOro KpyTALLErO MOMEHTa NPY CBUHYMBAHWNN;

Og Yron OTKMOHEHWs1 BEPXHEro LWapoBoro coeglHeHns BypoBoro pansepa
OTHOCUTENbLHO BEPTUKanNbLHOM OCKU AUBEpPTEPa;

- yron OTKMOHeHusa BepTukansHoi ocu MMBO u kopnyca KONOHHOK rONoBKU
BbLICOKOIO AABMEHUA OT BEpTUKaNW;

0 yron OTKIOHEeHUA HWXHero rmbkoro coeanHeHwst BypoBoro pansepa
OTHOCUTENbLHO BepTUKansHo ocu MMNBO;
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Yron OTKITIOHeHWA HUXKHEro rmbkoro coeguHeHus 6ypOBOFO palﬁsepa
OTHOCUTEIbHO BepTMKaHbHOI?I OCH;

OCHOBHOE HarnpaerneHne BOJHbI,

KO3hPULUMEHT TPEHWA MEXOY ralikon U OMOPHOW NMOBEPXHOCTLIO;

KO3 PULMEHT TPEHUA MeXAY rankoin n pe3nbor Bonra;

CTaTUCTUHECKMIA MOMEHT NOKaNbHOro MakcumMyma;

koappuuymeHT NyaccoHa;

cpeaHsasa YacToTa nepexofa vYepes HyneBoe 3Ha4YeHue peakuuu Ha HanpsiKeHue;
cpeaHsasa YacToTa nepexofa Yepes HyneBoe 3Ha4vyeHue Ons cpoka akcnnyarauuu;
NAOTHOCTbL BHYTPEHHEro gnovaa;

NIAOTHOCTE MOPCKOW BOAbI;

HanpsixeHue;

hakTMUecKkoe cpedHee 3HadeHuWe npegena TekyyecTn ans obpasuos (He meHee
Tpex 06pasuoB) Npu TeMnepaType UCTbITaHWS;

marnbatollee HanpskeHue,

cpeaHee HanpskeHue cMATUS;

3KBMBANEHTHOE HanpsixeHue no Muzecy;
3KBUBANEHTHBLIM paamax HanpskeHu no Muaecy;
HanpshkeHne B KPUTUUECKOW 30HE;

HanpsHKeHWsl Ha BHYTPEHHEeN CTOPOHE CeYEHWA/CTEHKN,
MeMOpaHHOe HanpsiKeHue;

MaKkcUManbHOe LIMKNMYECKOEe OCHOBHOE HanpsiKeHune;
cpegHee UMKMMYEeCcKoe HanpshKeHue;

MWUHUMAanbHOE LIMKMUMYECKOE OCHOBHOE HaNpsKeHne;
HanpsiKeHue B KOHLUEeHTpaTope;

HanpsbkeHWe Ha BHELWHeW CTOPOHEe CeYeHUs/CTEeHKH,
cpeaHeKkBagpaTUYeckoe OTKNOHEeHWE peakuun Ha HanpsKeHue;
CTaTUCTUHECKUIA MOMEHT NMOKanbHOro MakCumyma;

npegen NpoYHOCTM Ha pacTshkeHWe AN MCMNOoNb30BaHUA B pacyeTax npu
MaKCUManbHOW pacueTHOW TeMneparype;

npenen Teky4ecTu Ons UCNonb3oBaHUS B pacyeTax npy MakcuMarnbHoM
pac4eTHol TeMnepaType;

OCHOBHBbIE HanpsXeHA B HanpaBneHnax 1, 2n3 COOTBETCTBEHHO;

3Ha4YeHWA OCHOBHbLIX pa3mMmaxose Haﬂpﬂ)KeHMl;‘l B HanpaelneHnAax 1,213
COOTBETCTBEHHO,

(Gbr)P+QS — cpegHee 3HaYyeHue CyMMbl OCHOBHOTO M [ONOMHUTENBHOMO HANpPsiKEHWS CMATUS;
(Seg)p — OCHOBHOe MembpaHHoe HanpsxeHue no Musecy;
(Geq)Pm"'Qms"'Pbs — CYMMa OCHOBHOIO W JOMNOMHUTENbHOMD MeMOpaHHbIX HanpPsKeHWn 1
OononHuTensHoro uarnbatoLero HanpsikeHus no Musecy;
(Aceq)P+QS — CyMMa OCHOBHOIO WM JOMNOMHUTENBHOIO pasMaxa HanpskeHus no Musecy;
(Geq)P, — NoKanbHOe OCHOBHOE MeMBpaHHoe HanpsixeHue no Musecy;
(Geq)Pm — o6wee ocHoBHoEe MeMEBpaHHoe HanpsxeHue no Musecy;
T — Bpems;
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Ty — cpefHee KacaTenbHoe HanpsikeHue;

Tes — MPOAOIKUTENLHOCTL KPAaTKOBPEMEHHbLIX COCTOSIHMIA MOpS;
(’Csh)Pm — cpefHee 0CHOBHOE KacaTersHoe HanpsbkeHue;

Ops — KO3 PULMEHT YMEHbLUEHUS NNAcTUYHOCTY,

0] — nepemMeHHasl B ramma-yHKLUM;

Ogr — yIMoBasi 4YacToTa peakUMu Ha HamnpsikeHue.

4 OcHOBHbIe NONoOXeHus

4.1 HasHayeHue

Pasnen 4 copepxut oblime TpeboBaHus K pansepHbIM cuctemam 3/PC.

4.2 OnucaHue paﬁseprlx CUCTemM AnA 3aKaH‘-II/IBaHVIﬂprMOHTa CKBaXXWH

Paiisep Ans 3aKkaH4YMBaHWA CKBaXXWMH MCNOMNb3yHT Ans cnycka TpybHon ronoekn n HKT yepes BypoBsoin
paizep n MNMBO B cTBON CKBa)WHbI. Paii3ep AN peMOoHTa CKBa¥KWHbI, KaKk NpaBuno, UCNonb3yrT BMeCTo Oy-
pPOBOro parsepa And cnycka MHCTPyMeHTa B ckBaxuHy Yepes MDA, a Takke anga moHTaxa MNM>OA. Paizep ans
3/PC siBnAeTcs CMCTEMOW, KOH(PUIypaumna KOTOPON U3MEHSETCH B COOTBETCTBMM C peLlaemMbiMn 3aga4amu.

Paisepbl 06ounx TUMOB CO34AKT FEPMETUYHbIA KaHar MeXay CTBOINOM CKBaXKMHbI M PacrnonoXeHHbIM
Ha noBepxHocTu obopynoBaHnem. Ha pansepbl 060MX TMNOB AENCTBYIOT BHELLHWE HATPY3KW, HArpy3ku OT UH-
CTPYMeHTa W BHYTPeHHee AaBreHue. Ha pansep ANA 3akaHUMBaHWUS CKBaXWH Takke OeWCTBYeT Harpyska,
Bbl3BaHHasA BO3geWcTBMeM npu mM3rmbe BypoBoro pan3epa, 0coBeHHO B BEPXHEM U HWKHEM COeOVHEHMSX,
onpegensiemMas yrnamu OTKNOHEHWs B LWWapoBoM/TMBKoM coednHeHusix. Pai3ep ona pemMoHTHbIX paboTt nog-
BEpPraeTcsa Harpy3kam OT BO3[eNCTBUS OKpPYXKakoLlen cpedbl, TAKMM Kak Harpy3ku OT BOMH U TEYEHUI B CoYeTa-
HWUW C Harpy3kamu oT NepeMeLLeHns cyaHa.

4.3 CozpgaHue cucTteMbl pansepa

B npouecce cosgaHua cuctembl pansepa 3/PC HeobxogMMo yunThIBaTh MONOXKEHUS HACTOSLLIEro CTaH-
dapta, TY 3aka3uuka, TpeboBaHMsA HOPMATUMBHOM JOKyMeHTauuu. Tvunosas Grnok-cxema npouecca co3fgaHus
cucTtembl pansepa 3/PC nokasaHa Ha pucyHke 1.

B npouecce cozgaHusa cucteMbl pan3epa HeobXoOUMMO BbIMOMHWUTD!

- MOATOTOBKY MCXOOHbLIX AaHHbIX ANA npoekTupoBaHus (cM. 11.3 n npunoxeHune F);

- paspaboTKy onMcaHus CUCTEMbI, OCHOBHBIX TEXHUYECKUX pelleHui (cm. 4.4);

- NMpOeKTUpOBaHWe cucTeMsbl (cM. 4.5);

- aHanus 1 NPoBepKy MPOEKTHLIX pelleHnn (cMm. 4.6);

- Beputukauu cuctembl (cm. 4.17).
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MexoaHble AaHHble
ANsi NpOeKTUPOBAaHNA

A

A

Onucanue

MNCXOOHBIE JAHHBIE
1 OCHOBHblE TEXHUYECKWNE PELLEHUA
2 MpUHUMNEI 3KennyaTauum
3 TpeGosaHus GeaonacHoCTH
4 dyHKyMOHanbBHbIE TpeboBaHus
5 TpeboBaHua k bapbepam

Y

|

cucTemMbl

PE3YIBTAT
1 OnucaHune cucTemsl painsepa
2 MpuHUMNUanbHas cxema cucTemMsl
3 Pexxmel pabotel paisepa 3/P
4 OpraHusauus cUCTEeMbI yNpaBneHus

He cornacosaH CormacoBaHve

npoekTa

CornacoeaH

PES3YIBTAT
1 YepTexu cucrtemsl pansepa
2 3apaHve Ha pabo4ee NpoeKTMpOoBaHue
3NeMEeHTOB CUCTEeMEI paiisepa
3 Bbibop marepuanos

4 O6Wwmr aHanus parsepa
5 AHanua paboTbl CUCTEMbI YNpaBreHus
6 MpoeKT nporpaMmel NCNEITaHWA

Pabouni

NpoeKT

NCXOOHBLIE OAHHBIE
1 OnucaHue cuctemsbl paiaepa
2 lMpoekT cucTemsbl pansepa
3 TpebosaHwus Kk cygHy
4 MNpyHUMNBI 3KCnnyaTauun pansepa

HeycnewHo

Bepupmrkauna

YenelwHo

Y

PES3YIIBTAT
1 AHanua NPoeKTHbIX peLLeHnii
2 MpownseoacTeeHHas
W TEXHONOMMYecKasn AOKYMEHTaLUuA

WNaroToBnexHve

Y

HeycnewHo

—
Ty

Bepudmrkauns

YcnewHo

HeycnewHo

Bepudmkauns

Menbiranms

NCXOOHBIE JAHHBIE
1 T3 Ha npoeKkTUpOBaHWe 3NeMEHTOB
paiasepa
2 O6wwmin aHanua pansepa
3 MpounssoacTBeHHas U TEXHONOrMveckas
AOKyMeHTauus

MCXOAOHBIE OAHHBIE

1 MicnonHuTenbHas OOKyMeHTauusa
2 MNpon3BoOACTBEHHAA M TEXHONOrMYeckas

JAOKYMEHTaLWA

[OokymeHTaumsa

YcnewHo

ObcnepoBaHue
MapkupoBka TO
XpaHeHue OueHKa CoCTosHNS
Otrpyska H
MoHUTOPUHT

PucyHok 1 — Tunosas Gnok-cxema npouecca co3faHusa cuctemsl pavzepa 3/PC
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4.4 OCHOBHbIe TeXHU4ecKkune peweHnA

OTP pom¥Hbl COOTBETCTBOBATD:
a) TpeboBaHWAM HOpPMATMBHO-TEXHUYECKOW AOKYMEHTaLNK;
b) TpeboaHusam k obecnedeHuto bapbepos (cMm. 4.11);
c) TY 3akasumka (cMm. npunoxerue F);
d) MCxogHBIM AAHHbLIM A45is NpoekTupoBaHua (cm. 11.3 n npunoxexwne F);
€) npuHuMnam npoekTuposaHus (cMm. 4.8);
f) npuHuMnam akcnnyaTtayum (cMm. 4.9);
g) npuHumnam obecnevenns BesonacHoctum (cm. 4.10);
h) TpeboBaHusaM Kk pabo4nm xapaktepucTukam (cM. 4.13 n npunoxenne B);
i) dyHKUMOHanbHLIM TpeboBaHMAM K CUCTEME M ee OTAEeNbHbIM KOMMOHEHTaM (cm. 5.2 n 5.4).
B coctae OTP HeobxoguMo Kak MUHUMYM BKITHOYaTh!
- onuMcaHwe pan3epHOn CUCTEMbI;
- NMPUHUMNWANBHY CXEeMY pan3epHON CUCTEMBI;
- onucaHve pexumoB paboTkl pansepHon cucteMbl (cM. 4.7.1);
- onucaHue uHmMepgelicog ¢ obopydogaHUeM, UCMonb3yeMbIM MPU 3KCMTyamayuu palizepHol cucmems;
- onucaHve pexunmoB paboTbl CUCTEMbI YNpaBneHus npu NpoBeAeHUN PEMOHTHbIX paboT B CKBaXUHE
(cm. 4.7.2).

4.5 MNpoeKkTupoBaHWe pan3epHON CUCTEeMbI

lMpoeKkTnpoBaHMe pan3epHon CUCTEMbl OOMKHO BbiTb OCHOBAHO Ha MCXOOHbLIX AaHHbLIX ANS NPOEKTUpPOo-
BaHusA 1 OTP. MpoeKT pan3epHO CUCTEMbI AOMKEH Kak MUHUMYM BKITHOYaTb!
YepTeXKn pan3epHOn CUCTEMBI;
TeXHUYeCcKWe 3agaHusa Ha NPoeKTUpoBaHWe OTAEeNbHLIX ANIeMEHTOB B COCTaBe pan3epHOn CUCTEMEI;
BbIGOp maTepmanos (cm. 6.4.3 n 7.2.1);
- 0bwmin aHanu3 pai3epHon cucTemsl (CM. pasgen 6 u npunoxeHue B);
aHanva CMCTEMbI YMpaBneHusa B NPOLECcCe PEMOHTA CKBaXWHbI, BKMHOYaa BpeMsi aBapuMHOro 3akphbl-
TV CKBaXMHbI M BpEMS oTcoeanHeHns pansepa (cM. 5.5.5 n 5.5.6);

- MPOEKT NporpaMmbl UCNbITAHWUNA,

- CXeMy BHELUHWX MHTepP{EenCoB.

4.6 AHanu3 1 NpPoBepKa NPOEKTHbLIX pelleHnH

4.6.1 O6wWwmMe nonoxeHus

CncrtemaTnyecknini aHanns U NpoBepKa NpPOeKTHbIX pPeLleHnid, KoTopble HeobXoAMMO NPOBOAWTL Ha OC-
HOBe YeTKO OnpeaeneHHoro NoAxoaa, AOMKHb! BKIYaTh!

- BepMdMKaLMIO paln3epHoi CUCTEMbI HA COOTBETCTBUME YCTAaHOBMNEHHBIM TpeboBaHmAM;

- OLUEHKY PUCKOB.

4.6.2 CooTBeTCTBME YCTAHOBMNEHHbLIM TPpeBOBaHUAM

[omxHbl ObITh BbINOMHEHLI aHANW3 W NPOBEpKa NPOEKTHBIX PELUeHWA Ha COOTBETCTBME pal3epHOn cu-
ctembl 3/PC cnegyowmm TpeboBaHUAM:

- TpeboBaHWSAM HOPMAaTMBHO-TEXHUYECKOW AOKYMEHTaUuu;

- TpeboBaHuaM k obecnedeHunto GapbepoB (cM. 4.11);

- TY 3akasduka (cMm. npunoxeHue F);

- UCXOOHbIM AaHHbIM ANs npoekTupoBaHus (cm. 11.3 n npunoxexwve F);

- NMpUHUMNam nNpoekTuposanus (cm. 4.8);

- MpuWHUMNam 3kcnnyataumm (cMm. 4.9);

- npuHuMnam obecneveHus 6esonacHocTH (cM. 4.10);

- TpeboBaHuaM Kk pabodnm xapaktepuctukam (cm. 4.13);
dyHKUMOHANbHBIM TpeBOBaHMAM K CUCTEME U €€ OTAENbHbIM 3nemMeHTam (cMm. 5.2 n 5.4).

4.6.3 OueHka pucka

Onepatop gomkeH onpenenuTb obnacTte M MeToabl OUeHKW puckoB. OBnacTb OLEHKW pyucka AomKHa
oTpaxaTb KPpUTUYHOCTb pansepHoi cuctembl 3/PC, KPUTWYHOCTL 3KCMyaTauuyv W NpeawecTBYOWMA onbIT
WNCNOMb30BaHNA aHaNOrMYHbIX CUCTEM.

HecmoTpa Ha TO, 4YTO MepBoOYepenHOW 3adaden ABnaeTcsa obecrnevyeHne LENOCTHOCTM MMEHHO pai-
3epHon cuctembl 3/PC, B npouecce OLeHKM pUCcKOB HeoBXxoaumo paccmartpusaTh Bonee WWMpoKy obnacTb,
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BKIMHOYasA CKBaXKWHY C MOOBOAHLIM pacnonoXeHnem ycTbs, Oyposon pansep v MNMMNBO, cygHo, ycrnoBusa okpyxa-
lOLEen cpedbl U BEPXHEE M HUXKHEE CONPSKeHWs pan3epHOW CUCTEMBI.

Llenbto oUeHKW PUCKOB O0MKHa OblTb MOEBHTUMOMKAUNA KPUTUYHBLIX 3NIEMEHTOB, onepaunin unu BUOOB
0eATeNbHOCTHU, KOTOpble MOryT CTaTb NPUYUHON BO3HUKHOBEHWS UMK 3cKanauuu onacHoW cuTyauuu, u pas-
paboTka 3 PeKTUBHbBIX KOPPEKTUPYIOLLMX Mep (HanpuMep, U3MEeHEHME NPOEKTHLIX pelueHrniA unu paspaboTka
crneynanbHbIX pa3genoB MHCTPYKUMKM MO KcnnyaTaumm).

MoxkeT ObITh BbINMOMHEHA KONMWYeCTBeHHas OLEeHKa pucka Ans 300poBbs M Be3onacHocTU nepcoHana,
oKpyKatLwen cpeabl 1 0bopyaoBaHWs, KOTOpasi, Kak NPaBuno, BKMOYaEeT:

- NOeHTUMUKaLMIO ONacHOCTEN;

- OLeHKY BEepOATHOCTU BO3HUKHOBEHUS OTKA30B;

- cueHapuy pas3BUTUS aBapui;

- OLIeHKY puCKa M NOCcneacTBuMn.

MpumeyaHue — Crnegyer OTMETUTL, YTO B COOTBETCTBUU C TpeBOBaHMAMK 3aKOHOAATENLCTBA MOXET Tpe-
©oBaTbCA MPOBEOEHWE OLEHKM PUCKOB Kak MMHUMYM Ha oOLemM YpoBHe, O4NA ONpefeneHus KpUTUYECKWX CLEeHapUeB,
KOTOpble MOryT nogBepratbe pUCKy 6e30MacHOCTb M HAOEXHOCTh pan3epHoi cuctembl 3/PC. OpyrMMu MeTogonornamm
WaeHTUUKALIMKM NOTEHLUMAaNbHBIX MCTOYHWKOB OMACHOCTM ABNAKTCA aHanua NnpyMymnH U NoCNencTBUM OTKasa M uccrefoea-
HWe onacHocTu u paboTtocnocobHoctn (HAZOP).

Ycnosus, MPWU KOTOPbIX MOXET HOTDEﬁOBaTbCH npoeegeHne aHanusa paﬁaepHoﬁ CUCTEMbBI M OLUEHKHK
PWUCKOB, BKIMKOYaKT:

- HOBbI€ UMW HECTAHOAPTHbIE Onepaunn,

- npoBegeHue pa60T B HOBbIX permoHax;

- BbIMOJTHEHWE paﬁOT C UCNonb3oBaHMeEM HOBbIX UMK MO,Ell.’ICbMLlI/‘IpOBaHHbIX CyaoB Unu 5yp0BbIX YCTaHOBOK]

- NPpUMEeHeHWe HOBOTO UK MO'D,MCDVILI,MPOBBHHOFO OBOPY,D,OBBHMFI;

- y4actue B paESOTax nogpAagyvYnkoBs, He UMerLW KX onbiTa paﬁonn C KOHKPETHbIM CYAQHOM, NINOoX0o 3Hak-
WnX ocoBeHHOCTK PEeErMoHa 1nnm coctaB BbINONTHAEMbIX pa60T;

- BbINOITHEHWE onepauwﬂ, npeacrtaBnAWMX NOBbILUEHHYHD OMNAacHOCTb (Hanpmmep, Hann4me BbICOKUX
TEMI'IepaTyp/BbICOKOTO AdaBneHuna, ncnonbioBaHme cUCTeMbl AUMHAMWYeCKOro no3nuMoHMpoBaHuA, npoeege-
HWe OQHOBPEMEHHbBLIX onepau,wﬁ, BeeHne p860T Ha bonbLwunx FﬂyGMHaX WUnn B apkKTn4eckKnx yCJ'IDBVIﬂX).

4.7 PexxuMmbl paboTbl

4.7.1 PansepHana cuctema

PanzepHyto cuctemy 3/PC Mcnonb3yoT Npuy BbIMNOMHEHWW CNEAYHLWNX onepauumi:

- 3aKaH4MBaHWE CKBaXWHbI, T. €. onepayuun no cnycky/nogbemy TpybHon ronoskn n HKT yepes byposoi
panaep u MrBO;

- ycTaHoBka/gemoHTax MOA;

- BHYTPMWCKBaXMWHHbIe paboTbl C MCMOMb30BAHMEM KaHaTHOWM TEXHWKM 1 TMBKMX TpyO B aKcnnyaTtaumoH-
HOW KOMOHHE UM MeXTpyBHOM NpoCTpaHcTBe.

Tunoeas cxema obuero pacnonoxeHus panzepa 3/PC ana pexvma pabortbl ¢ [PA nokazaHa Ha pUCyH-
ke 2. Tunoeas cxema obilero pacnonoxeHus pansepa 3/PC ans pexuma pabotsl ¢ Tpyboagepxartenem HKT
npeacTasneHa Ha pucyHke 3. B gaHHOM pexuMe cucTeMy pansepa UCMNonb3yT AN Chycka HUXHEro 3akaH-
YnBaHus Yepes DypoBoi paisep 1 6nok MMNBO. TunoBble CXembl KaXgoro pexvMa paboTel 4Na ABYX BUOOB
M®A nokasaHbl Ha pucyHKax 4—7.
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1 — BepxHWW npueof; 2 — nepeBogHuK; 3 — HataxHaa pama [MADA; 4 — ycTpoWcTBO nodadv rubkon Tpybbl;

5 — ponukosas BTynka; 6 — HagsogHoe MNBO; 7 — MU®A; 8 — nepexogHuk NMAPA; 9 — wnaxrokabens (k KaTylwke

wnanrokabens); 10 — 6ypoeas nnowagka; 77 — rnagkoe (3awuTHOe) coeavHeHwne; 12 — 3oHa BypoBoOW LWaXxXThl;

13 — HaTsKHbIE TPOCbl pawn3epa; 14 — HaTsxHanA cekuuns; 15 — craHgapTHble cekuum pamrsepa; 16 — ycuneHHas

cekuuns; 17 — ycTbe CKBaMUHbI; 18 — MoAynb SKCTPEHHOIo 0TCoefuHeHus; 19 — Hanpasnawwas nnunta; 20 — HUWKHUIA
y3en pansepa; 27 — [NOA; 22 — mopckoe gHO

PucyHok 2 — Tunoeas cxema obLlero pacnonoxeHusa pansepa 3/PC. Pexum pabotel ¢ [TOA
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1 — BepxHui npueog;, 2 — Oyposol nepeeogHuk; 3 — HaTskHaa pama MUOA; 4 — HapeogHoe obopyaoBaHue;
5 — otknonutens; 6 — [MNPA; 7 — wnaHrokabens (K kaTywke Llnavrokabens);, 8 — CEeKUMA CKONBXEeHUS;
9 — non 6yposoi BbilwkW; 70 — WwapoBoe coeduHeHne; 71 — 3oHa BypoBol WaxThl; 12 — Teneckonuyeckas cekuus;
13 — HaTsKHble TpOCkI paizepa; 14 — cekumu Byposoro pansepa; 15 — craHgapTHble cekumn pansepa 3/PC; 16 — ycTbe
CKBaXWHbI; 17 — rubkoe coeauHeHue; 18 — Hanpasnawuee ocHosaHue; 19 — HBP; 20 — mopckoe aHo; 27 — MNBO

PucyHok 3 — Tunoeas cxema obLuero pacnonoxeHus pansepa 3/PC. Pexum paboTel ¢ Tpybogepxartenem HKT
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8.) 3arnylieHHasa CKkBaXXMHa 6) CKBaXXWHa rnoa gaerieHnem

1 — MUDA; 2 — nybBpukatopHas apmatypa; 3 — CTOMNOPHLIA KnanaH; 4 — rnoAsofHas WMcnbiTatensHas apmarypa;

5 — MHCTpYMeHT Ans cnycka Tpyboadepxartens; 6 — Tpybopepwarens HKT; 7 — HarHeTaHve XMMW4ECKWX pPeareHToB;

8 — konoHHa Ans cnycka; 9 — mecto otcoeguHenns; 10 — Byposon pawsep; 11 — 6nok MMNBO; 12 — pausep 3/PC;
13 — akcnnyaTauMOHHBIA CTBOM; 74 — 3aKONOHHOE NPOCTPaHCTBO

PucyHok 4 — Tunoas cxema obuero pacnonoxeHuns pansepa 3/PC — NPA BepTukansHOro TMNa.
Pexxum pabotel ¢ Tpyboaepxatenem HKT
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17 — MU®OA; 2 — panzep 3/PC; 3 — 6nok aBapwilHOW paccToikosku; 4 — TMMNBO agna KT, 5 — HWKHWIA
COEAMHWTENbHBIW y3en pan3epa AnNs PEMOHTHbIX paboT B CKBaKMHE; 6 — HWKHWA y3en pansepa; 7 — MecTo

OTCOEAUHEHWA; 8 — HarHeTaHne XMMUYeCKUX peareHToB; 9 — UHCTpyMeHT aAns cnycka MNOA; 10 — septukancHas MNoOA;
11 — TpybBopepxatenn; 12 — aKkcnnyaTaunoHHbli cTBoM; 13 — 3aKoNOHHOE NPOCTPaHCTBO

PucyHok 5 — Tunoeas cxema obllero pacnonoxeHus pansepa 3/PC — INPA sepTukanbHoro tvna.
Pexum pabotsl ¢ MNPA
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1 — Bypoeon pansep; 2 — 6nok IMMNBO; 3 — BHyTpeHHWI 3awuTHBIA konnak MOA; 4 — tpybopgepxatens HKT;
5 —TNPA; 6 — nybpukatopHaa apmartypa; 7 — HarHeTaHue XUMWYECKUX peareHToB; § — MecTO pacCThIKOBKM,
9 — cTonopHelin knNanad; 10 — nogeoaHas ucnbelTateneHas apmartypa; 11 — cekuyns ckonexeHus; 12 — Tpyboaepxartens
HKT nnu nHcTpymMeHT Ans crnycka sawutHoro konnaka MN®A; 13 — konoxHa ans cnycka; 14 — MN®A ropusoHTansHoro
Tuna; 15 — pawnsep 3/PC; 16 — gpoccenbHas NUHUA/NWHWUA MMyLWEeHWS CKBaXWHBI; 17 — akcnnyatauMoHHbIA CTBON

PucyHok 6 — Tunosas cxema obuero pacnonoxeHua pansepa 3/PC — MN®A ropusoHTansHoro tuna.
Pexum pabotel ¢ Tpyboaepxatenem HKT
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1 — MDA, 2 — paiizep 3/PC; 3 — Bnok aBapuiiHOW pacCTbIKOBKW; 4 — HIDKHWIA COedMHUTENLHbIA y3en pansepa
Onst peMOHTHBIX paboT B8 ckBakuHe; 5 — HWxkHWIA y3en pawsepa; 6 — mecto paccteikosku; 7 — [MBO ana K/ITT;
8 — BHYTpeHHUW 3awnTHeIN konnak MN®A; 9 — sBBog xMMuYeckux peareHToB; 70 — WMHCTpymMeHT ansa cnycka [DA;
11 — tpybogepxarens HKT; 72 — T®A ropusoHTansHoro Tuna; 13 — cronopHeln knanau; 74 — ny6pukatopHas
apmartypa; 15 — akcnnyaTaunoHHbIA cTBOM; 16 — LUNaHr UMPKYNAUMK 3aKONOHHOMC NPOCTPaHCTBa

PucyHok 7 — Tunosasa cxema obuiero pacnonoxerus pansepa 3/PC — MN®A ropusoHTansHoro tuna.
Pexum pabotel ¢ MNMPA
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TunoBble pexumbl paboTkl Npu Mcnonb3osBaHun MNPA BEPTUKANBHOMO M rOPW3OHTANbLHOMO TUMOB MpU-
BeadeHbl B Tabnuue 1.

Tabnuua 1— TunoBble pexuMel paboThl

Onepauusa? Pexwvm paboTsl ¢ TpyOGHOWM ronoBkom Pexum pabotel ¢ NOA
3akaH4nBaHWe CKBaXWHbI b.c 8
BHyTpuckBaxkunHHble paboTel —

yTP P He npumeHumMo b.c
©6e3 BogoOTAENALWEN KOMOHHDI
BHyTpucKkBa)KKMHHblE paboTbl — b, ¢

- He npumenumo
Yepes bypoBol paisep

PeMOHT ckBaXuHbI b, c ¢

2 3TN pexmMmMbl paboTbl ABMAKTCS TUNOBLIMK ANA MNMPA BEpTUKaNbHOTO W rOpU30OHTaNbHOMO TUNOB. OnA npuMe-
HAEMbIX U BHOBL pa3spabaTtbiBaeMblX KOHCTPYKUKMIA MDA Takke BO3MOXHBI ApyriMe pexumsel paboTbl.

b MdA ropuzoHTansHOro TMNA.

¢ MN®dA BepTUKansHOroO TUNa.

4.7.2 CuctemMa ynpaBneHUA peMOHTOM CKBaXWUHbI

Ons kaxpgoro BuAa onepauunin (Hanpumep, ¢ TpybHown ronoekoi u ¢ N®A) gormkeH ObITb onNpeaeneH pe-
UM paboTbl CUCTEMEI YIIPaBNeHUs, BKMOYas:

- MocneaoBaTenbHOCTM aBTOMaTWYEeCKOro OCTaHOBa M OTCOEAWHEHWUS, BPeMSA cpabaTbiBaHusA, hyHKLWK
3a0epxKn 1 hyHKLUKM BNOKMPOBKMY;

- PEeXVM Npw oTKase (pyHKUKUIA ynpaBneHus, rae npuMeHUuMo (T. €. 3aKpbITUE NPY OTKa3e C NePEXOAOM B
be3zonacHoe cocTosAHWE N OUKCaALINA TEKYLLEro COCTOSHUE HA MOMEHT 0TKa3a);

- BW[ 3HEPTWU, UCMONb3yeMOW B CUCTEME yrpaBneHus (T. e. rMapaBnuMyeckas, anekTpudeckas, NHeBma-
Tuyeckas), unu paboTa cUCTEMEl YPaBNEHUS B peXKUMe Noaayvn XUMUYECKUX peareHToB;

- HOMEp NIMHWMK YNpaBneHWs, pa3mep NMUHUK, BLITECHAEMbIA 0ObEM rMapaBrnMyYeckon XUaKoCTU U Mak-
CUManbHOe JaBreHne B NUHUK;

- pacnonoxeHue 1 Tn KUTT;

- TOYKM NoJayr XMMUYECKUX peareHToOB/MeTaHona, aBMNeHWe N pacxos peareHToB.

4.8 NMpuHUUNEI NPOEKTUPOBaHNA

MpoekTpoBaHWe aNeMeHToB pansepHoi cucTeMbl 3/PC HeOBX0OMMO OCYLLECTBMATE C y4eToM Tpebo-
BaHWiA HAacTosALero cTaHgapTa. KOHCTPYKUKUS CUCTEMbI A0MKHa BbiTh 0TKA30yCTONYMBONA.

PaiisepHasa cucteMa gomkHa 6biTh paszpaboTaHa Takum oBpazoM, UToBkLI NGO eAUHUYHBIA OTKa3 He
NPUBOAWN K BOZHUKHOBEHUIO HEMPUEMMEMOTO pUcKa Ans 6e30NacHOCTU NepcoHana, OKpyXatLlen cpeabl unu
K (bMHaHCOBbLIM NOTEpsIM onepartopa.

Cob6bITus, NpuBoAsAliMe K BO3HUKHOBEHWUIO OTKA30B NO 06LIEeA NpuYMHe, A0MKHbI BbiTh MOEBHTUMULN-
poBaHbl, ¥ AOMKHbI BbITh paspaboTaHbl Mepbl N0 MUHUMW3ALIMU BEPOATHOCTU HACTYNNEHUS Takmx CoBbITUIA.

4.9 MpuHUMNBbI 3KCnnyaTauum

PaiisepHble cuctembl 3/PC Heobxogumo akcnnyaTMpoBaTtk B COOTBETCTBMM ¢ TpeboeaHusamu 4.13 v no-
NOXeHUAMUY NpunoxeHnsa B.

Bce paboTel, cBSi3aHHbIE C Mcnonb3oBaHWeM pansepHbix cucteMm 3/PC, cregyeT BbINOMNHATbL TaKUM
obpasom, 4Tobbl OTAEenbHbIE OWWOKA M OTKa3bl HE NPMBOAMIMW K BO3HUKHOBEHWID HEMPUEMITIeMOro pucka B
OTHOWeHWK Be3onacHoOCTM NepcoHana, OKpy»Kakwlien cpedbl MMM 3KOHOMWYECKUX MokasaTenen npoekra.
YkazaHHoe TpeboBaHue OTHOCMTCA Kak K ownbKaM u3-3a HapyLlleHusa npaBun akcnnyatauuum, Tak U K oTka-
3am obopygoBaHuWa, HeENOCPeACTBEHHO MCNOMNb3YEMOTo NpY BeINONHEHUN paboT, a Takke BCNoOMoraTenbHoro
obopyaoBaHus.

[Ons Bcex BMAOB paboT KOHCTPYKUWS pali3epHON cucTeMbl OOImkHa ObiTb paccymTaHa Ha Hawbonee
HebnaronpuATHbIE coYeTaHusa YHKLMOHAMNbHbLIX HArpy30K, Harpy3oK oT BO34eNCTBUSA OKpy>KaloLen cpeabl
W CNyYalHbIX Harpys3ok, ¢ y4eToM MX OOHOBPEMEeHHOro Bo3gencteuns (cMm. 6.3). Kpome Toro, gomkHO BbiTh
NoATBEPXKAEHO pacyeTamMu U OTPaXeHOo B MPOEeKTHOW AOKYMeHTauuu, YTO Npu BO3HUKHOBEHUN HellTaTHbIX
CUTyauui (1. e. NpW HapylweHWW No3VLWOHUPOBaHUA cyaHa, BNOKMpOBKEe KOMMeHcaTopa BepTUKamnbHbIX
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nepemMeLLeHA U T. N.) BENMYMHa nepefaBaeMbix Yepe3 pansepHyto cuctemy 3/PC Bo3gelcTBuUi He npea-
CcTaBnsieT ONacHOCTW AMs LenocTHOCTU Bapbepos.

YkazaHHoe TpeboBaHWe OTHOCUTCHA Kak HEMOCPEACTBEHHO K paidepHoi cucteme 3/PC v BxogAawum B
ee cocTaB bapbepam, Tak U B LenoM K Komnrnekcy obopyaoBaHua (Bknodasa Byposoi painzep, MMNBO, NOA
rOPU3CHTANLHOIO TWUNA, YCTEEBYHO 0DBA3KY, KOMOHHY HANpPaBMNeHusa 1 T. 4.).

OrpaHnyeHne Ha peXxuM IKcnnyaTaumm pansepHoid cuctembl 3/PC Heobxoanmo ycTaHaeBnueaTh C yye-
TOM napameTpoB Haubonee cnaboro KOMMNOHEHTa B COCTaBe CMCTEMBI.

MpumeyaHnue — 3710 TpeboBaHWe NPUMEHUMO K pacHeTHOMY OABMEHUIO B CUCTEME, PACHETHON TeMnepaTtype
¥ 0ONYCTUMbIM BHELLUHVUM HArpy3kam.

4.10 NMpuHuMnbl o6ecneveHnA 6e30NacHOCTH

Tpe6boeaHus 6e3onacHOCTM B paMKax HacTOSILLEro cTaHgapTa NpedyCcMaTpuBaloT Takyl OpraHv3auuio
paboT, KoTopasa uckmoyaeT rpybble ownbkK NepcoHana nocpeacTBoM obecneveHa Haanexalnx KoMmneTeH-
uuii nepcoHana, obecnevneaet cobnogeHue TpeboBaHUA K opraHuaaLmm paboT, BuiNoNHeHWe npoueayp se-
pucukaunun 1 HOPMUPOBAHWE CUCTEMbI KOHTPOMS Ka4ecTBa Ha BCEX aTanax BhiNonHeHus pabor.

[na oBecneyeHns obuiein 6e30NacHOCTM pan3epHON CUCTEeMbl MOCTaBLUMK NpY BbiBope NoAXoasAllero
pelleHnss 4OMKeH NPUMEHATL criedyowmne NpUHLUUnMansHbIe Nnoaxodbl B Nopsaake Ux nepedyncrneHmns:

a) ycTpaHeHWe OMacHOCTU UMW CHIMKEHWE YPOBHS pUCKa A0 MPUEMIeMOro 3HaUYeHUs;

b) Mcnonb3oBaHWe COOTBETCTBYHILWMNX MEpP 3alUMUThl OT HEYCTPAHUMbIX ONMACHOCTEH;

C) Npu HeobxoAMMOCTU, UHPOPMUPOBaHWe onepatopa 06 OCTaBLUMXCA ONacHOCTSX M NOATOTOBKA yKa-
3aHWiA ONA peann3aunn cneunanbHbiX Mep, HanpaBneHHbIX Ha CHUXEHWE PUCKOB B NMPOLIECCE MOHTaXa, 3KC-
nnyaTauum 1 AeMOHTaxa pai3epHoi CUCTEMBI.

PaisepHas cuctema 3/PC nomkHa BbiTh CNpoeKTUpoBaHa Takum obpasom, YToBbl UCKITOYNUTb BO3HMUKHO-
BEHWe OMnacHbIX CUTYaLWuid B cry4yae HapyLeHus NpaBun aKkcnnyaTtauuu. Ecnuv BeinonHeHve gaHHoro Tpebosa-
HWUA HEBO3MOXHO, OOMKHbI BbITh CCOOPMYNUPOBaHLI COOTBETCTBYIOLLME MPEeaynpexaeHns, HanpaeneHHble Ha
npefoTBpalleHre HapylieHUid NpaBun SKkcnnyatauun pansepHoii cuctemsl 3/PC.

4.11 TpeboBaHuA K obecnevyeHUro 6apbepoB

[ns Bcex Bnaos paboT 4OMKHbI BbITh YCTaHOBNEHbI M pean30BaHbl OCHOBHbIE NPUHLMMALI o6ecnevYeHmns
Gapbepor ¢ yyeToM TpeboBaHWii HOPMATUBHO-TEXHUYECKMX OOKYMEHTOBR, B COOTBETCTBMM C KOTOPLIMK Che-
OYET OCYLLEeCcTBMNATL IKCNnyaTauu painsepHblx cuctem 3/PC. OcHoBHEIE NpuHLMNLI obecneveHus Gapsepos
npueegeHbl B FTOCT P 59305.

HomxHo 6bITb 06ecnedYeHo Hanm4yMe He MeHee OBYX He3aBUCHMMbIX U KOHTPONMUPYEMbIX DapbepoB MeXay
NPOOYKTUBHBIM MNACTOM M OKPY>KatloLLe cpefoi ONs CKMYEHUs YTEYEK CKBaXKMHHOIO chronga.

JTtoBble egMHUYHbIE OTKa3bl bapbepa W OTAEeNLHOIO 3feMeHTa B cocTaBe bapbepa He OO0MKHbI MPUBO-
OWUTb K MOTepe KOHTPOIS Haf CKBaXKMHOW, HE3aBMCUMO OT TOrO, NPOM30LLIO 3TO U3-3a oWKBKM onepaTopa unu
oTkasa obopynoBaHus.

4.12 Tpe6oBaHUSA HOPMATUBHO-TEXHUYECKON AOKYMEHTaLuu

Monb3oBaTtens/onepaTop AOMKEH onpeaenuTh NepevyeHb HOPMaTUBHbLIX JOKYMEHTOB, pernaMeHTpyio-
LMX SKCNyaTauuo CUCTEMBI.

O6opynoBaHve B cocTaBe paisepHoi cuctembl 3/PC, Ha KOTOpOe pacnpocTpaHseTcs AedCTBME HacTos-
Lero cTaHaapTa, OOMKHO BbITe CMPOEKTUPOBAHO, M3rOTOBIMEHO U UCTILITAHO B COOTBETCTBMM CO CTaHOapTaMmu,
yKazaHHbIMKW B Tabnuue 2.

KOMMOHeHTLI, Ha KOTopble He pacnpocTpaHsalTcs TpeGoBaHWA HacTOSALWLero crtaHgapTa, HO KoTopbie
BMUSIIOT Ha NpPOEeKTMpOBaHWe, W3roTOBMNEHWEe W 3KChnyaTauui painsepHbix cuctem 3/PC, JOMKHbI BbiTh
BKIHOYEHLI B MPOLLECC aHanmnsa npoekta CUCTeMBI.
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Tatnuua 2— CraHgapTbl, KOTOPbIE JOMKHBI ObiTh MCMNOML30BaHbl NPW NPOEKTUPOBaHUKM 0BopyaoBaHNSA

SnemeHTb! paiiaepHol OYHKUMOHANbHBIE q Tpeboeanus McnbiTaHus KomnnekcHble
cUCTEMBI S/PC TpeGOBBHMR poeKkTupoBaHue K matepuanam 3NnemMeHToB MCNbITaHKMA
N N3roToBrNeHm CUCTEMBI cucTemMbl
Tpy6Han ronoska FOCT P UCO FOCT P UCO rOCT P HCO TOCT P HCO Pasnen 8
13628-4 13628-4 13628-4 13628-4
WMHCTpyMeHT ans cnycka FOCT P UCO FOCT P UCO FOCT P HCO FTOCT P UCO Pasnen 8
Tpy©OHOW ronoBku 13628-4 13628-4 13628-4 13628-4
WMHCTpyMeHT ans roCT P UCO roCT PHCO fOCT P MCO FOCT P UCO Pasnen 8
cnycka konnaka MNoeA 13628-4 13628-4 13628-4 13628-4
(ropr3oHTanLHoro Tuna)
Cucrtema opreHTaumm Pasgen 5 Paspen 6 Paspen 7 Pasnen 8 Paznen 8
Tpy©OHOW ronoBKu
MonBoaHas apmartypa Paspnen 5 Paspen 6 Pasnen 7 Paznen 8, Paznen 8
A5 UCNbITaHWI rOCT P 51365"
CpesHol nepeBogHuK Pazgen 5 Pazpen 6 Paspen 7 Pazgen 5, Pazgen 8
Pasnen 8
CTonopHbI KnanaH Pasgen 5 Paspen 6 Paspnen 7 Pazpnen 8, Paspen 8
rOCT P 513650
KnanaH nybpukatop Paspnen 5 Paspen 6 Pasnen 7 Paznen 8, Pazpen 8
rOCT P 51365b
HwxHuin Bnok pansepa Pazpen 5 Pazpen 6 Paspen 7 Pazgen 8 Pazgen 8
ONs PEMOHTHbIX paboT
[MNBO gna KT Paspen 5 Paznen 6, FOCT P MCO Pa3nen 8, Paspnen 8
FOCT P UCO 13628-4af FTOCT P YCO
13628-49, 13628-42:°,
FrOCT P UCO TOCT P HMCO
135334 13533¢4d
CoeaunHutens moayns Paspen 5 Paznen 6, fOCT P MCO Paspen 5, Pazpnen 8
3KCTPEHHOro oTcoeau- FOCT P YCO 13628-4af TOCT P YCO
HeHus 13628-4¢ 13628-42
WHcTpymeHT ans cnycka Paspen 5, Pasnen 6, fOCT P HUCO FOCT P UCO Paspen 8
MoA FOCT P HUCO FOCT P UCO 13628-4af 13628-42
13628-4 13628-4¢
CoeguHuTene pansepa Pasgen 5 Paspen 6 Paspen 7 MpunoxeHue J Paznen 8
CoeaunHeHne Paspnen 5 Paspen 6 Pasnen 7 Pasnen 8 Paznen 8
nog Harpyakom
Cekuun pansepa Paspnen 5 Paspen 6 Pasnen 7 Pasnen 8 Paznen 8
HataxxHaa cekumna Pasgen 5 Paspen 6 Paspnen 7 Pasnen 8 Paspen 8
[Mmapkoe coeauHeHue Paspgen 5 Paspen 6 Pasnen 7 Pasnen 8 Paznen 8
Tpyb
Apantep MAGA Paspen 5 Paznen 6 Paspen 7 Paznen 8 Pasnen 8
Beptnior Pasgen 5 Paspen 6 Pasnen 7 Pasnen 8 Pazpen 8
MDA Pasgen 5 Paspen 6, roCT P 51365af Paznen 8, Paznen 8
FOCT P 51365¢ rOCT P 51365204
Apgantepbl gnsa K/I'T Paspen 5 Pasnen 6 Pasnen 7 Paznen 8 Pazpnen 8
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rOCT P 71205—2024

AriemeHTbI paitaepHOi OYHKUMOHATTbHBIE . TpeboeaHus McnbitaHns KomnnexcHble
crcTemsl 3/PC Tpeﬁoaanm poeKkTUupoBaHue K Marepuvanam 3ANemMeHToB MCNbITAHWUA
N M3rOTOBNEHUD CUcTEMbI CUCTEMBbI
HatskHasa pama NMOA Paznen 5 Paspen 6 Paznen 7 Paspen 8 Paspen 8
Cnavoep pansepa Paspen 5 FOCT 31841 FOCT 31841 Pasnen 8, Pasnen 8
FOCT 31841
MHCcTpymMeHTEl gnga obeny- Pazgen 5 Pazgen 6, Pazgen 7 Pazgen 8, Pazgen 8
XKUBaHWSA U UCMbITAHWIA rOCT 31844 FOCT 31844
XomyTbl WNaHrokabens Paspen 5 TY noctaswuka | TY nocTaBLUMKa Paspnen 5, Pasnen 8
Pasnen 8
JIHUKM uMpKYNALMK 3aKo- Pazpnen 5 [1], [2], [3], Paspnen 5, Pasnen 8
NOHHOrO NpoCTpaHCcTBa MOCT P 59309 | FOCT P 59309 Pasgen 8
Cuctema ynpaBneHuns Pazpnen 5 Paspgen 5, fOCT P 71160 | NOCT P 71160 Paspen 8
pPEMOHTHbIMK paboTamu FOCT P 71160
B CKBa)XUHE
YnpaBnsowmwin WnaHro- Paspen 5 TOCTP 71204 | TOCTP 71204 | TOCT P 71204 Pasnen 8
kabenb

MOCT P MCO 13628-4.

Hbl 3aKa34MKoMm.

2 3aKkasduK OOMKeH yKasaTb YpOBEHb TeXHWYeckux TpeboaHuid Kk oBopyposanuio (PSL), knacc MmaTepwana
M YypOBEHb TEXHWYECKMX TpeboBaHWI K paboyMm XxapakTepucTukam, Kak onpegeneHo B [OCT P 51365 u
b Knaccudhukauusa ycnoswii akcnnyatauum, kak onpeaenero B FOCT P 51365, TpeboBanus k cpeaaHuio kaHaTta
vnu rubkoi Tpyobl 1 Bonee xecTkve KpuTepun obecneyeHUs repMeETUYHOCTH, ECMNW NPUMEHUMO, JOIKHbLI BbITh yKasa-

¢ MioBele TpeboBaHUA K BO3MOMHOCTM Cpe3aHus KaHata unv rmbkor Tpybbl 1 Bonee »ecTkne Kputepum
obecneyeHns repMeTUYHOCTI, ECNU NPUMEHMMBI, JOIMKHbI ObITh YKa3aHbl 3aKa34UKOM.
d KoMnoHeHThI, KBanugULMpoBaHHLIE B COOTBETCTBUM ¢ TOCT P 51365 n FOCT 31844, ksanuduumpyoT Tonb-

KO ANSA YCNOBWIA, ONpeaensemMbix BO3OeUCTBUEM AaBneHns 1 Temnepatypbl. CoeguHEHHbIE C pak3epoM KOMMOHEHTEI,
TpeboBaHUA K KOTOpbIM ycTaHoBrneHsl B [OCT P 51365 u TOCT P MCO 13533, pomkHbl 6biTh KBanuduUMpoBaHs! A
YCMOBWIA NX NPUMEHEHMS.

€ O6bI4HOW OTpacneBOi NPaKTUKOW ABNAETCA MPOEKTMpOoBaHMe U KBanudukauus obopyooBaHUs Takoro Tuna
ONs pacyeTHbIX pasMepoB N HOMWHANBHLIX 3Ha4YeHWin pabodero gaBneHus. MeTogbl NPOeKTUPOBaHWSA, ONpeaeneHHble
B 5.1 FOCT P MCO 13628-4—2016 n 5.4 TOCT P VICO 13533—2013, ocHOBaHbl TONbKO Ha HOMWHaNbHOM pabodem
[aBneHuM W OaBreHun ruapocTaTMyYeckoro ucrnbitaHuda. [OAna npumeHeHwns pandepoB 3/PC obbidHOW oTpacneBow
NPaKkTUKOW SBNSAETCA BbIMNOMHEHWE YCMOBWS HEMNpEeBLIWEHWS Pe3ynbTUPYIOWMX Harpy3oK Npu COYETaHUuM Harpysok,
onpefensieMblx B HacTosWeM cTaHgapTe (T. e. Harpy3oK nNpu HOPMarbHbIX, 3KCTPeMarnbHbIX W Cry4alHbIX YCNOBUSAX
Harpy>eHus), HOMUHaNbHbLIX XapakTepucTuk obopyaoBaHus.

T Nns oBecneverus TpeBoBaHWA HOPMATUBHBLIX JOKYMEHTOB M TpeBGOBaHWi 3aKadqnka MOryT BbiTb YkasaHbl
6onee XecTkne 3Ha4YeHWs yaapHO BA3kocTW matepuana no Wapnu.

4.13 Tpe6oBaHuA K pabo4yMm XapakTepucTuUKam

4.13.1 O6wme nonoxeHUs

Paisep 3/PC npuMeHSIOT ANs pelleHns orpaHMYeHHoro nepedHs 3agay; OH UMeeT orpaHuUYeHHbIn pabo-
UM OManasoH 3KCNNyaTauuoHHbIX YCNOBUWIA. B cnyvasx, korga ycnoBMs 3KCNyaTalMy BbIXOAAT 32 Npefensi
AONYCTUMbIX 3HA4YeHWUA, painsep fomkeH bblTb MMBO OTCOEAWHEH U BbiBELUEH, NMMGO NOAHAT.

Heobxoanmo ocylecTBnsATs MOHUTOPUHT yCnoBuid paboTel pansepHon cuctembl 3/PC ans nogreepx-
AeHWs, 4YTo pan3ep paboTaeT B npegenax ycTaHOBMEeHHbIX orpaHudeHnid (cm. 8.4 n npunoxeHue B). Ycnosusi
3KcnnyaTauum MoryT BKIKOYaTh Takue napameTpel, Kak BbICOTa M NepUO BOMHLI, BEPTUKaNbHLIE NepeMelLe-
HWS CygQHa, CMeLLEeHMe CyJHAa U BEpXHee HaTsXeHue pansepa.

TpeboBaHua kK pabounm xapakTepUCTUKAM OOMXHbl BbITh M3NOXEHbLI B CNeLnansHoM AokymeHTe «Py-
KOBOZCTBO MO MOHTay M aKcnryatauuu painsepa» (cm. 9.9 n npunoxeHune B). PykoBogcTBO AOMKHO ObiTh
NOArOTOBMNEHO COBMECTHO MPOEKTMPOBLLMKOM W ONEpaTopoM M AOMMKHO onpeaensTs npouenypsl besonacHon
YCTaHOBKM, SKCANyaTaLumMm M TEXHWYECKOro oBCnyXMBaHua pan3epHon cUcTeMbl U ee anemeHToB. Pykosoga-
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CTBO JOMKHO BKMOYaTh onucaHue pabodmx npouenyp, AONYCTUMbIE 3Ha4YEHWA NepeMeLLeHUi cyagHa 1 ycro-
BUIA OKpYXXatoLLel cpefbl, onucaHne MHTepdencos paisepa Ha CygHe, NopsaaoK YCTaHOBKKM W M3BMEYEHMs pan-
3epa, onucaHue onepauunin B npoLecce 3KCnnyaTaunm, OCHOBHbIE MPUHLKMBLI 06cnenoBaHWs U TEXHUYECKOTO
o6cnyKUBaHUS.

[na 6esonacHol akcnnyaTauuu painsepa Heobxogumo, YTobbi:

a) Npu NPoeKTUPOBaHWUM ObINK yYTeHbl peasibHble YCNOBUSA, B KOTOPbIX DyAeT aKkcnnyaTupoBaTeCa pansep;

b) akcnnyatupytowmii nepcoHan 6bi 03HaKoOMNeH ¢ ycnoBusiMu 6e3onacHoi akcnnyataumm pansepa u
cobnwgan ux.

MepemelleHnsa cyaHa U XapakTepPUCTUKN CUCTEMBI MO3UMUMOHMPOBAHWA MOTYT OKa3bIBaThb CYLLECTBEHHOE
BNWAHWE HA KOHCTPYKUUIO paiizepa W ero akcnnyaTtauuo. HekoTopele onepaumm, Takue Kak cnyck unu noasem
parsepa, BHYTPUCKBaXKWUHHbIE paboTel U onepauun co crnyckom TpyGHOW ronoBku, MoryT GbITe orpaHudeHsl
UNK NpekpalleHbl B 3aBUCUMOCTU OT (PakTUHECKWX NMepeMeLleHrMid cyaHa W YCNoBWIA OKpyKaloleln cpeasbl.
Cnepyet y4uTbiBaTh NOCNEOOBaTENbHOCTH NNaHOBOTO Y aBapUHOMO octaHoBa paboT W OTCOEAMHEHUs! pain-
3epa. 3TK NocrnefoBaTernbHOCTU AOMKHBI COOTBETCTBOBaTL TpebOBaHUAM HOPMATUBHbLIX JOKYMEHTOB WM BHY-
TPEHHWM CTaHOapTam oneparopa.

CyuwecTByeT ABa TMNA OTCOEAUHEHMA palidepa: WTaTHOe UMK NNaHOBOe OTCOeAMHEHUE 1 BbICTpOe MUK
aBapuiiHoe oTcoeduHeHne. beicTpoe UnNu aBapuinHoe oTcoeaUHEHWE pali3epa MoXeT noTpeboBaTbesi Npy BO3-
HWKHOBEHWWM aBapWnHOM CUTYaLMKM Ha CygHe WK B CKBaXKMHE, B Clydae 0TKasa CUCTEeMbl NMO3VLWOHUPOBaHMA
WM BHE3aMNHbIX M3MEHEHWI MOrOAHbLIX YCNOBWA, BbIXOAAWMX 33 Npefenbl 3Ha4YeHWW, YCTaHOBMEHHbIX Ans
paboyrx pexnmoB pansepa.

4.13.2 3kcnnyaTauuA pansepa c cyaHa, OCHaWeHHOro CUCTeMoOW AUHAMUYEeCcKoro No3uLMOHUpPO-
BaHWUA

Ocobble TpeboBaHusa fomkHbI ObITh pasdpaboTaHsbl ANs 3KcnnyaTauum pansepHon cuctemsl 3/PC c cya-
Ha, ocHalleHHoro COM.

HomxHel BblTe paspaboTaHbl NpeaynpeguTenbHbie Mepbl, HanpaBreHHbIE Ha CHWXKEHWE BEPOATHOCTM
HaCTYNMeHWss U yMeHbLUeHWe NocneacTBUiA CHocalyBoaa cyaHa. Bug M cTeneHbs peanusauuu npegynpenu-
TenbHbIX Mep OOMkHbl BbITe ONpeaeneHsl B NPOEKTe cUCTeMbI palisepa (cMm. 4.6).

MpenynpeauTensHble Mepbl, CBS3aHHLIE CO CHOCOM/YBOAOM CyOHA, MOryT ObiTh pasgeneHbl Ha ABe oc-
HOBHbIE KaTeropuu:

a) Mepbl, HanpaBneHHbIe Ha CHUXKEHWE BEPOATHOCTM CHOCa/yBoda CyOHa;

b) Mepbl, HanpaBneHHble Ha YMeHbLUEHWEe NOCNEACTBMIA cHOocalyBofa cyaHa.

MocnepcTeus cHocalyBoaa cyaHa MoryT OblTh pasfeneHsl Ha TPU OCHOBHbIE KaTeropuu:

- BO3HUKHOBEHWE HEKOHTPONMMPYEMbIX YTEYEK B pe3ynsTaTe cHoca MW yBoaa CyaHa;

- nocregcTeus ons noasogHoro obopynoeanus (Bknrodas MNMBO, MNOA, yecTeeBoe obopynoBaHue U T. 4.);

- nocnencTeusa ana pansepos (pansep 3/PC, bypoeow paizep, HBP un 1. o.) v onsa obopynoBaHua Ha
nanybe cynHa (DypoBasi Bbilwka, OypoBas nebeaka, OypoBana nnolwiagka, coeguHuTenn n T. 4.).

TunoBble NPeBEeHTUBHbIE Mepbl, HanpaseHHble Ha YMeHbLUeHne BepPOATHOCTM CHOCa/yBO4a CyAHa, Npu-
BefeHbl B Tabnuue 3, Ha yMeHbLUeHWe NocneacTBuid cHocalyBoda cyaHa — B Tabnuue 4.

Tabnuua 3— Mepbl, HanpaBneHHbIE HA YMEHbLLEHVE BEPOATHOCTM cHocalyBoaa cyaHa

Cucrema MpenynpeauTensHeie Mepbl KommeHTapuu
Cucrtema guHamudeckoro no3vum- | TexHudeckue TpeboBaHUa K Knaccy Kak npaBuno, knacc 3 IMO. He Huxe,
OHWPOBAHMSA COn B cootBetcTBUM ¢ [OCT P 58773 | 4em IMO, knacc 2 [4]
Cuctema onpegeneHvs nonoxe- OBocHoBaHWE MUHWMAarbHOMO Yncna PekomeHayeTcs MUHUMYM TPWU He3a-
HWA cyaHa HEe3aBKCUMbIX CUCTEM ONpefeneHns BMCUMbIX CUCTEMbI 2aBTOMAaTU3NPO-
NONOXEHWA, TOYHOCTU U CTabuNbHOCTK | BAHHOIO onpeaeneHns NonoKeHus,
NO3ULMOHUPOBaHUSA He3aBMCKMO OT Kracca JUHaMUYeCcKo-
ro NO3NLMOHUPOBAHNA
[Ona Hebonblwnx rmybuH (<350 M) oco- | TunoBble cUcTeMbl onpeaeneHus no-
60e BHUMaHWe AOMmKHO BbiTh YAENeHo | NOXeHus:
TOYHOCTW W CTAaBUNBHOCTM NO3ULKMOHK- | rmobansHas HaBuUrauMoHHasa CryTHU-
poBaHuA KOBasi cMCTeMa; ruapoakyctnyeckas,
3MneKTpoMexaHuyecKkas cuctema, oT-
CrnexvBaoLLas yron HaknoHa pansepa
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OkoHYaHue mabnuusl 3

Cucrema MpenynpennTensHble MepsbI KommeHTapun
npOI'IyJ'!bCMBHaFl YCTaHOBKa MakcrmMmanbHOe Ucnonb3oBaHne Cne,u,yeT onpegennutb U JOKYMeHTanb-
CUCTEMbI AMHAMWYECKOTO NO3NLMOHKN- HO 0(hOpPMMWTL NapaMeTpbl NOroOHBIX
poBaHuA B npolecce paboT YCMNOBWUIA, NPU KOTOPbIX OOCTUraeTcs

80 %-HbI YyPOBEHB MCMONbL3YeMON
MOLLUHOCTH ABVXUTENEN

He cnegyeT npeBbiwaTts ypoeeHs 80 % —
OT MOLLHOCTMW ABWXUTENEN

Tabnuya 4 — Mepbl, HanpaBneHHbIE HA YMEHbLUEHWE MOCNEACTBUI cHocalyBoaa cyaHa

O6bexT [MpeBeHTUBHBIE MEpbI KommenTapun
[MpooyKTMBHEIA NnacT BeinonHeHue onepaunii npu n3bbiTouy- —
HOM rMOpocTaTUYecKoM AaBleHun B
CKBaXuHe
BypoBoi paiizep n pansep 3/PC MpuHUMN Hanuyua «cnaboro 3BeHa» B | HeBO3MOXHOCTL nepedad vepes
KOHCTPYKUMK pan3epbl HAarpyaky Takoro 3Ha4yeHus,
KOTOpOe MpeacTaBnaeT onacHoCTb ANA
bapbepoB
MBO, HEP, HxKHWIA coeanHUTENb- | BbICTpoe aBapuHOE 3aKpbITUE CKBa- [MonHOCTBI0 aBTOMAaTU3MPOBaHHbIE
Hbl y3en pan3epa [na peMoHT- VHbI M aBapviHOe OTCoeaUHEHNE CUCTEMBI aBaPUAHOTO OTCOEAVHEHNS,
Hbix paboT B ckBaxuHe, NPA ana obecneynBaloLne NpoBegeHue 1c-
VCMbITaHUA nelTaHui cpabaTtbiBaHnA
CygHo Cucrema gvHaMu4eckoro no3vumoHn- | MNprMeHnMo TOMbKO B OTHOLUEHWUK CHO-
poBaHus ca. YBenuyeHne BpemMeHn SOCTUKEHUS
KPUTUYECKUX NPenenos
MBO, HEP, M®A ans vcneitaHun Pazpabotka npouenyp Ob6uwume paboune npouenypsbl Ans By-
POBOro pan3epa U pan3epHbiX CUCTEM
3/PC

[MepeuncrneHHble HKe (bakTopbl CnefyeT BKNOYATh B aHANM3 CUCTEMBI pari3epa Ang uoeHTuduKaumm
nocnefcTeuin otkasza CLIM v BeiGopa NpeBeHTUBHLIX Mep:

a) napameTpbl pexxuma paboTbl (¢ NPA unu TpyOHOI ronoBKown);

b) BO3MOXHOE CMellleHMe cyaHa B pesynstate cOos No3MUMOHWPOBaHMA (CHOC/yBoa);

C) NnapameTpbl OKpyxawlLLei cpensl (rmybuHa Mops B TOUKE NpoBefeHWsi paboT, BOMHEHWE U TEYEHUA);

d) Bpemsa aBapuHOIO 3akpbiTUs pansepHoi cuctemsbl 3/PC 1 nocnegoBaTensHOCTU aBapURHONO OTCO-
eqVHEeHus;

e) yron, npy KOTOPOM MPOWCXOAMT cpabaTbiBaHue MOAYS SKCTPEHHOIo OTCOeAUMHEHNS;

f) KOHCTPYKTMBHASA NPOYHOCTL GapbepoB NOABOAHOMO 0b6opyaAoBaHUs (YCTbsA CkBaXMHbI, [MPA, HKHErO
COeOVHUTENbBHOID y3na pan3epa, UCMbITaTenbHOM CEeKLUX B COCTaBe KOMOHHbI ANS Cnycka U T. 4.);

g) nogbeM BepxHel cobpaHHOoM YacTu KONMOHHLI Ans crnycka vepea [MBO 6yposoro pansepa;

h) npoctpaHcTteo mexay MDA n nonom BypoBORN YCTAHOBKY;

i) xoo KOMMeHcaTopa BepTUKanbHbIX NepemelleHnin byposoi nebenku cygHa;

j) Bpems aBapuiHoro 3akpeitust MNIMBO BypoBoro pansepa v NPOAOIKUTENBHOCTE BbINOSIHEHWS aBapuii-
HOTO OTCOEMHEHUS.

4.14 Tpe6GoBaHUA K OpraHM3aLMm U KBanudukalumMm nepcoHana

,D,O Hayana BbINonHeHus nobbix paGOT, npegycMoTpeHHbIX HAaCTOAWWM CTaHOapTOM, OOJTKHA BbITb NOA-
rOTOBNEHa cxemMa opraHm3auui OCHOBHOIo nepcoHana c BblAeneHHbIMU obnactaMn OTBETCTBEHHOCTM U NK-
HUAMW CBA3W. OpraHmaau,Mﬂ pa60T Ha BCeX 3Tanax aomkHa obecneynBaTh 6€30NACHOCTL UX BLINOMHEHMWS.

Becb nepcoHan OOMKeH UMeTb HEOGXOﬂMhﬂyIO KBanuukauu u NpakTU4eCcKyr noaroTOBKY AnA Bbl-
NoNnHeHuA paGOTbI Hagnexawum OSDESOM. KBanuduumMpoBaHHbIA NepcoHan AOMKeH UMETb AOCTATOYHbIE Ha-
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BbIKW yCTHOi?I M MUCbMEHHOWN peydn Ha A3blKe, UCNOoJNb3yeMOM KakK OGLLI,VIﬁ A3bIK NMPW BbINONTHEHWNN pa60T. ﬂOJ'I)KHa
BbITh noaroToBlrieHa JOKyMeHTauuAa B obnacTtn obecnedeHns 1 KOHTpONA KBaJ'IMCbMKaLI,I/IM nepcoHana.

4.15 MeHe@pXMeHT KayecTBa

,D,J'[Fl obecneyeHns COOTBETCTBUA TpeGOBaHVIFIM HacToALlero CtaHgapta cnefgyet NCnonb3oBaTb CUCTEMY
MEeHeIKMEeHTa Ka4vyecTBa.

Mpumevyanune — [OCT P HMCO 9000 cogepxnt TpeboBaHNA K BeIBOPY ¥ MPUMEHEHNIO CUCTEM MEHEMXXMEHTa
KadecTBa.

4.16 [JJoxymeHTaUuA, XypHanbl y4yeTa U npocriexXxmBaeMocTb

Onna pansepHoi cuctembl 3/PC gomkHa ObiTb NOATOTOBMEHA 3KCMyaTalLWOHHAs OOKYMEHTauMa B CO-
OTBETCTBUM C HACTOSILLMM CTaHOapTOM, onpefensaioLwas TpeboBaHus kK 060pyLOBaHUID U KOMIOHEHTaM B CO-
cTaBe pal3epHon cucTemMsbl, UMetoLL MM ocoboe 3HadeHwWe ana 6esonacHocTW NnpoeedeHusa pabot. [JokyMeHTa-
LWs OOIKHA BKMIOYATL ONUCaHWe npouenyp UCNbITaHWid M TexHudeckoro obenykmeaHus, HeobxoguMelx Ana
obecnedeHnsn 3agaHHoro yposHa GesonacHocTu. Bee copepxalne TpeboBaHMA LOKYMEHTbl LOMKHbI GbiTh
OTpaxKeHbl B peecTpe LOKYMEHTOB.

JokymeHTaums gomkHa BbiTe JOCTYMNHA 3aKa3qyMKy UM ero areHtam. [LomkHbl 6biTh COrnacoBaHbl Npo-
Lueaypbl NpefocTaBneHus Wunu yTeepxaeHus SokyMeHToB. [MpoekTHaa OOoKyMeHTauus OOIbKHAa BKNHYaTh
cBopoYHble YepTexu, BeAOMOCTW AeTanei v npoekTHble pacuyeTsl. [omkHbl BbiTb onpeaeneHbl npouedypel
O3HaKOMMEHUs1 C OOKYMEHTaMW, 3aLLMIUEHHbIMY NpaBoM cOBCTBEHHOCTM WMMAWM NMPU3HAHHLIMKM KOHUOEHLN-
anbHbIMU.

BepneHwe xypHanoB ydeTa cobbITMiA Npy aKcnnyatauun pansepHon cuctembl 3/PC pgomkHo obecne-
4yMBaTb NOATBEPMKAEHWE COOTBETCTBUS TpeboBaHUSAM HACTOSILLEro CTaHgapTa Ha NPOTSKEHWMW BCEro CpoKa
cnyx0bbl panaepa.

HomxHa BbiTe 0BecnedyeHa NpocnexnBaeMocTs ANa BCell MHpopMaL MKy, UMeIoLLEeRn CyLLIeCTBEHHOE 3Ha-
yeHne ana 6esonacHocTu u paboTtocnocobHocTu paiiszepa 3/PC Ha NPOTSKEHWUM BCEro CpoKa CNyxobl.

4.17 Bepudukauus

Bepudukaumio NpoekTMpoBaHus, U3rOTOBMNEHUS U UCTbITAHWUIA HEODXO4MMO BbIMOMNHATL B COOTBETCTBUN
c obllei nporpaMMoi U NnaHom BepuduKauuy, paspabambieaeMbiM 3akazqyukomM. MNpn opraHuaaumum 1 nog-
roTOBKE 3aKniovyeHus OormkHa BbiTb obecnedveHa opraHu3aunoOHHasi HE3aBUCUMOCTb WUCMONHUTENen paboT u
Tex, KTo oTBeYaeT 3a Bepudukauuio. JomkHo BblTb NOATBEPKOEHO, YTO TpeboBaHNs HacTosALWEro cTaHaapTa,
cneyudurKaLmnm 3aKkasdnka W HopMaTUBHble TpeboBaHUsA ObINU BbINOMHEHDI.

O6beM 1 meToabl BepudUkaL MM HeobXxoanumo oLeHNBaTh Ha pasHbix aTanax. Ocoboe BHUMaHWe crnegy-
eT yaensTb nocrneacTBusiM Mo6oro oTkasa unm gedekta, KOTOpble MOryT BO3HUKHYTb BO BPEMS U3rOTOBNEHUS
pansepa 3/PC u ero nocrnegyLwein akcnnyatayuu.

[omxHa BbITh BbINOMHEHa BepuUKaLUs NPpOeKTHON AOKYMEHTaLWK ANs NOATBEPXKOEHNS COOTBETCTBUS
paitzepHoi cuctemsl 3/PC TpeboBaHUAM HACTOALLEro CTaHAapTa B OTHOLWEHUM UCMOMb3yeMblX MaTepuanos,
KOHCTPYKLMK W pasMepoB 3NeMeHToB, cobnogeHns TpeboBaHus K npoueaypam 1 nepcoHany B npouecce us-
FOTOBMEHWUS U IKCNnyaTaumm.

PesynbraThl BEpUdUKaLmMm 4OmkHbl BblTe 0hopMneHbl JOKYMEHTabHO.

Bepudurkauus MoOXeT UMeTb QOPMY NPOBEPKN PACYETOB, KOHCTPYKTUBHbIX PELLUEHWUHA 1 MapaMeTPOB TeX-
HOMOTMYECKUX MPOLIECCOB MPWU BhLINONHEHUM paboT unu 6biTb NPoBedeHa B BMAOE HE3aBUCMMOrO aHanusa.
Bepudukauus Takke MOXeT BKIOYaTL onpoBGoBaHUsa UMK UCMbITaHWMA 0BopyooBaHUA U CUCTEM.

MHoronpounbHbIN aHanu3 NpoekTa Takke MOoXeT ObiTb UCMOMb30BaH Kak YacTbk Bepudukauum.

4,18 OTBeTCTBEHHOCTL 3aKa3uyuKka/nonb3oBaTens

3akasuunk/nonL3oBaTenb UMW ero YNormHOMOYEHHbIA areHT HeceT OTBETCTBEHHOCTL 3a MOArOTOBKY Tex-
HWYEeCKOro 3agaHusa Ha paspaboTky paizepHoid cucTeMbl 3/PC B COOTBETCTEMU C HACTOALWMM CTaHOAPTOM.
TexHWYeckoe 3aAaHue Ha paspaboTKy OOMKHO cofepkaTh AeTanbHyo MHOPMaLUIo, AOCTaTOUHYH Ans dop-
MMPOBaHUA MCXOAHBLIX OAHHBLIX ONs NpoeKTMpoBaHWs paitsepa 3/PC B cooTBeTCTBMM ¢ TpeboBaHMAMK HACTO-
Awero ctaHgapTa. PykoBoACTBO Mo NocTaBke, NpeAcTaBreHHoe B NpUoXeHun F, cooepxut npumep dopmbl
TEeXHWYEeCKOoro 3afaHus Nnonb3oBaTtens Ha pa3paboTky cUcTeMbl paisepa.
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4.19 OTBeTCTBEHHOCTbL NMOCTABLLMKA

lNocTaBLW MK HECET OTBETCTBEHHOCTL 3@ COOTBETCTBUE paﬁsepa BCEM TpeﬁOBaHMHM HacToALWLEero ctaH-
Oapta U YyCrnoBuAM, yKa3aHHbIM B TEXHUYECKNX TpeﬁOBaHMHX 3aKasduKka/nonbL3oBaTtensa K U3genvio 1 B LOOKYy-
MEHTAaLMKW NOCTaBLUMKA B COOTBETCTBUM C pasgenom 9.

Tp86OBaHMFI, KOTOpPbIE HE YKa3aHbl 3akKa34MkOoM B ABHOM BWAE, HO MOTYT MNMOBMUATE Ha KOHCTPYKUWHO,
MaTtepuanbl, U3roToOBNeHne “n CﬁOpKy, UCNbITaHWUA WU IKCNNyaTaunio paﬁsepHoﬁ cuctemsl 3/PC, AOIKHbI ObITb
onpegeneHbl NOCTaBLWMKOM.

5 PyHKUMOHaNbHbLIE TpeboBaHUA

5.1 HaszHaueHue

Pasgen 7 onpepenseT gyHKUMOHanbHble TpeboBaHus K pain3epHoi cucteme 3/PC, ee nogcuctemam u
KOMMOHEHTaM.

5.2 dyHKUMOHanNbHbIE TpeHOBaHMA K CUCTEME

PaiisepHasa cuctema 3/PC porkHa yooBNeTBOPATh creaylwum TpeboBaHuaM, ¢ Yy4eTOM KOHKPETHBIX
YCIOBUIA 3KcnnyaTaunm:

- obecne4mBaTb BO3MOXHOCTE UCMbITAHWA CKBaXKWH, MPOBEAEHUSA BHYTPUCKBAXXMHHBIX paboT ¢ UCMOMb-
30BaHNEM KaHaTHOW TEXHUKM M rTMBKuX TpyO, obecnedmnBaTb NepeKkpbITUE CKBAXKMHbI;

- thopMupoBaTL repMeTUYHbIA KaHamn ¢ OTAEeNbHbIMU NMHUAMM 06BA3KK MPA unu TpyGHON ronoBKn 4O
©ypoBoro cyaHa/ycTaHOBKMY;

- obecrneynBaTh NPOXOXAeHWe nogaeaemoro ¢ 6ypoBoro cyaHa cnonaa U MHCTPYMEHTOB Yepes KaHa-
nel B NMOA 1 TpyBHOI ronoeke;

- obecne4mBaTb repMeTUYHbIN KaHamn ONs BCeX UCMOoMNb3yeMblX (rioMZoB M UX LWPKYMAUMIO B CTBOME
CKBaXMWHbI;

- HanpaBnAaTb MHCTPYMEHT M obopyaoBaHMe B NMPOLIECCE CMYyCKa B CKBaXKUHY W U3BNEYeHNs M3 Hee;

- obecrneynBaTth GezonacHoe u achPeKTUBHOE COEAMHEHUE 3NEMEHTOR paizepa Ha nony 6ypoBoi ycTa-
HOBKMW UMW B CeuManbHOo npefHasHadeHHow paboyein 3oHe;

- BbINONHATE OYHKLUKMIO KONOHHbLI Ans cnycka MOA;

- BbIMOMHATE OYHKLIMIO KOMOHHbI ANA CNycKa TpyOHOM ronoBKu;

- obecne4vvBaTh npoxoxaeHue pansepa 3/PC vepes bBypoBoii paiidep U NPOTUBOBLIOPOCOBLIN MPeBeH-
TOPp;

- obecneunBaTthk cnyck pansepa 3/PC 6e3 npumeHeHus BypoBoro pansepa;

- NpegocTaBnATL CPencTea ANS NOAKMOYEHUS BHELUHUX U COEAWHEHUS BHYTPEHHUX YNPaBRAstoWnUX nu-
Hui MNOA UM MHCTPYMEHTOR AnA cnycka, npyM HeobxoamMocTu.

5.3 TpeboBaHuA K WabnoHy

MpeacTaBneHHble B HACTOALWEM cTaHdapTe TpeboBaHWA K LWabnoHy NPUMEHUMbI K KOMNOHEHTaM paiise-
pa B OononHeHne K nobeiv TpeboBaHnsaM K WabnoHy, onpeaeneHHsbIM B APYrMX OOKyMeHTax.

Kaxpas Tpy6Hasa cekuus painsepa 3/PC unu KOMNOHEHTa B COCTaBe paisepa, Yepes KoTopble Byaet
MPOXOAWUTE UHCTPYMEHT, AOMKHLI BbiTh NPOBEpPEeHb! WabrnoHoM.

3aKasuvK [oMKeH yCTaHOBUTL TpeboBaHKUA K WabnoHy Ansa NpoxXoaHbIX KaHanos TPyBHOM FrONoBKU.

Ecnu npUMeHMMOo, KOMNOHEHTHI pai3epa A0MKHbI BbiTh CPOEKTUPOBAaHbLI M UCMBITaHbI C UCMOMb30BaHU-
eM WwabnoHa B COOTBETCTBUM C OAHUM U3 KIAaccoB, NPUBeAEHHbIX B Tabnuue 5. PasMmeps! WabrnoHa nokasaHsbl
Ha pucyHke 8. uameTpsl WABNOHOB B 3aBMCUMMOCTK OT Krnacca npuseaeHsl B Tabnuue 5.

OTKNOHEHWS OT NPUBEOEHHbLIX PA3MepOB WaBNnoHOB AOMKHbI BbITh COrMacoBaHbl 3aKa3yUKOM.

B kauecTBe ansTepHaTUBLI MPUBEOEHHbIM pasMepamM WabnoHoB MOXHO WUCMOMNbL30BaTh pasmepbl Npo-
VNS KOHKPETHOIO MHCTPYMEHTA.

Mpy BbIGOpEe KOHKPETHOTO MUHUMANbHOMO BHYTPEHHEro avaMetpa Tpybbl paisepa ocoboe BHUMaHWe
crnepyet yoensaTe naruby Tpybbl paisepa, 30He NMPOXOXKOEHUS MOTOKA BO BpeMs onepauluit ¢ KONMOHHOW Ans
CrycKka UHCTPYMEHTA, U3MEHEHUSIM MOMOXKEHWUS LEHTPaNbHOM OCU U HanNMUUYUAM BbICTYMNOB B 0BOpya0BaHUM.
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Tadtnuua 5— [OuameTpbl WabnoHoB B 3aBMCUMOCTHK OT Kracca

1067

PucyHok 8 — Paameps! wabnoHa

5.4 TpeGoBaHUA K KOMNOHEHTaM

5.4.1 HazHau4eHue
B 5.4 npueeneHbl TpeboBaHUA K OTAENbHBIM KOMMOHEHTaAM, BXOAALIUM B COCTaR pal3epHOA CUCTEMBI

3/PC. ina kax[oro KOMNoHeHTa onpegeneHbl MYHKUMU 1 MHTepgEeRchl.
5.4.2 O6wme TpeboBaHUA
Hwuxe npueeneHbl TpeboBaHus, obLne AnNa Bcex KOMMOHEHTOB B COCTaBe palnaepa:

a) KOHCTpyKUMsa cuctembl 3/PC gomkHa obecnevymBaTh BO3MOXHOCTb TEXHUYECKOro 0BCNyKMBaHWA KOM-
noHeHToB. [lomkHa BbiTe 06ecnevyeHa BOZMOXHOCTL 06CNef0BaHNUS U OYUCTKM KOMMOHEHTOB KaK CHapYy»Xu, Tak
1 BHyTpU. MepesonHukn MMNBO 1 gpyrue getanu cUCTeMbl, rae B 3aMKHYTLIX 06beMax MOXeT yaepXueaTb-
Csl MOpCKas BOAa WMMW CKBaXWHHbIe ONIOUabI, OMKHbI Nerko AeMOHTMPOBaTLCH. YNMNOTHEHMS U NPOKNaaKM

HawmeHbmgﬁ auametp Hamﬁonbgmﬁ anamertp ml?(?;;::;?:gﬁi@gw
Knacc wa6nowa drift chnaHua no FOCT P 51365

M +0T1 My *071 MM
1a 35,51 38,51 52
1b 37,03 40,03 52
1c 45,29 48,29 52
1d 48,56 51,56 52
2a 67,82 72,82 78
2b 71,96 76,96 78
3a 91,36 97,36 103
3b 96,36 102,36 103
4a 123,29 129,29 130
4b 115,08 121,08 130
5a 153,04 161,04 162
5b 149,45 165,45 162
5¢c 145,44 151,44 162
6 164,69 170,69 —
7 172,56 178,56 179
8 221,84 227,84 228

Q
305

OOJTKHbI ObITh AOCTYNHbI OnA OGCJ’IE,D,OBE!HVIH W Nerko 3aMeHATLCA HenocpeacTBeHHO Ha CyaHe,
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b) BCce koMMOHeHTLI par3epHoi cuctemsl 3/PC gomxHbl BbITe CNIPOEKTUPOBAHbI C YH4ETOM Harpy3ok, MMe-
OLLMX MECTO NMPU CBUHYMBAHUW/PA3BUHYMBaAHMN 0BOPYAOBaHWSA, BHELLIHUX Harpy3oK, BO3AEWCTBUSA JaBNEHNUs
U TeMmneparypsbl;

c) B MHTepdencax KOMMNOHEHTOR 1 COEOUHUTENBHLIX 3NEeMeHTax pai3epa B KA4eCTBe OCHOBHbIX YNIoT-
HeHWM ansi obecneyeHUa repMeTUYHOCTU B OTHOLLUEHUMW YIMEeBOAOPOAOB, XWAKOCTU CUCTEMbl YrpaBneHus,
TEXHOMOMMYECKMX XKNOKOCTEN ANSA 3aKaHYMBAHUA WU MMYLIEHNA CKBAXWMH MOXHO MCNOMNb30BaTh YMNOTHEHUA 13
YMpYyrux mMaTepuanos, aNacToMepoB UKW YNNOTHEHWUS «MeTann K Metanny». Ecnv He ncnonb3yoT ynnoTHe-
HWEe «MeTanmn K Metanny», B JONOMHEeHUe K OCHOBHOMY YNMOTHEHWIO AOMKHO ObiTh NPeaycMoTPeHo peseps-
HOe YNNOTHEHHUE;

d) Harpy3ku OT JaBneHWs NpyU OTCOEOUHEHWW OOMKHbl ObITh paccynTaHbl Ha Haubonee Hebnaronpwu-
ATHbIE YCMOBWSA B YNNOTHEHUW (T. €. crnegyeT NpUHUMAThL BO BHUMaHWE yTedKy no Haubonbllemy guameTpy
AOMOMHUTENBHOTO YNJIOTHEHWS, ECMKM HE NpeaycMoTpeHa cuctema cbpoca faBnexus);

€) NPY UCMONb30BaHMN FEPMETUYHbLIX YNNOTHEHWUN, NOABEPKEHHbIX BO3LENCTBMIO BHELWHEN Cpedbl, 0Co-
©oe BHMMaHWe CrnegyeT yaenuTb YCTAHOBMEHMIO M30bITOYHOTO AaBMneHus B IMHUSIX CUCTEMbI YNpaBneHns npu
BO3MOXHOM KOHTaKTEe CO CPELOoW B 3KCMNyaTaLWOHHOW KONMOHHE UMW 3aKONMOHHOM NpocTpaHcTee. B npoekte
TaKke cnefyeTt yuuTbIBaTh BO3AENCTBUE HArpy3Ky OT AaBMNeHUs, 4EWCTBYIOLLEN B 30HE, OTPaHUYEHHON TakuM
YNNOTHEHWEM, MOCKOMNbKY B OOHOM UMW HECKOMNbKUX BHYTPEHHUX YNIOTHEHUSAX MOTYT BO3HUKHYTh YTEUKY;

f) coeguHeHus, NogBEpPKEHHbIE TOMbKO AABMNEHWI0 BHELWHeW cpegbl, OOMKHbl ObiTb CHabXeHb
cuctemoi(amn) ynnoTHeHW, obecnednsaroLLein(MMn) repMeTMYHOCTb NPW BO3AENCTBUM KaK BHELUHErO, Tak 1
BHYTPEHHETO AaBNeHns;

g) BCE YNMOTHEHUS OOIMKHbI ObiTh KBAnMdULMPOBaHbl Ha COOTBETCTBUE LaBIEHWI0, TeMnepaTtype, co-
cTaBy noMaoB 1M 0bnacTv NpUMeHEHUS;

h) repMeTUYHOCTE KOpMyca KOMNOHEHTA U COEAUHUTENS AOMKHA YAOBNETBOPATL TpeboBaHusam 6.4.11.5;

i) anemeHTbl, siBNsOWMecs GapbepoM ANA CKBaXXMHHOWM cpefbl, AOMKHbI OCTABaTLCH rEpPMETUYHBIMK NO-
c/le BO3HWMKHOBEHWS BO3MOXHbIX aBapuiiHbix cuTyauuii (cm. 6.4.11.5);

j) ecnun Heobxoanmbl Gonee xecTkne TpeboBaHUs K repMETUYHOCTH NPOXOAHLIX KaHaN0B KOMMOHEHTOB,
yeMm TpeboBaHWS, YCTAHOBIMEHHLIE B MPUMEHSEMbIX CTaHOapTax (cM. Tabnuuy 2), To 370 AOMKHO BbITh yYKasa-
HO B TY 3aKkasuuka;

k) BHyTpeHHME MOBEPXHOCTU BCEX BEPTUKAIbHLIX KAHANOB AOIKHbI ObITh IMagKMMKU, HE codepXaTb
OCTPbLIX BLICTYMOB W AOMKHbI 06ecne4ynBaTh NPOXOA COOTBETCTBYIOLMUX LWabnoHoB;

|) Bce knanaHbl B BEpTUKasbHbIX KaHanax foMmKkHbl obecnevnBaTh NPOXoXAeHWe WwabnoHa;

m) BCsl apMatypa AomkHa ObITh paccyMTaHa Ha 3akpbiTWe B HanpaBneHun ABWKEHWS NOTOKa B YCNOBUAX
MaKCKUMarnbHOro pacxoia v OaBNeHUs;

n) ecrny He MCMONb3YyHT KOPPO3WOHHO-CTOMKUE MaTepuansl, OOMKeH ObiTb NpegyCMOTPEH MPUMyCK Ha
kopposuto. [Npunyck Ha KOPpPO3WK W/MMKM UCMOMNB30BAHWE KOPPO3UOHHO-CTOMKUX MarepuanoB Heobxogumo
paccMmatpusaTh ANS 3afaHHbIX NapaMeTpoB yrrneBoAopodoB, (roMa0B, UCMOMb3yeMblX AnS 3akaH4yuBaHWUS
CKBaMHbI, MTHTEHCUUKALIMK MPUTOKA U MMYLLIEHWS CKBaXKMHbI, KOTOpble ByayT NPOXOAWTL Yepes CUCTeEMY paii-
3epa, U cpen, UCMOMb3yeMblX MPU TEXHMHECKOM ODCMY»KMBaHMM U XpaHeHun (CM. 6.4.4);

0) BCE KOMMOHEHTLI, KOTOpLIE MOryT ObiTb MOABEpPKEeHbl BO3OENCTBUH U3DLITOMHOIO BHELIHEro [aB-
neHus (HanpuMep, rMOpocTaTUYecKoro AaBneHus), OOMKHBl BbITE paccyMTaHbl HA CONMPOTUBMEHWE CMSTUHO
(cm. 6.5.2.3 1 6.5.3.3);

p) ON5 BCEX KOMMOHEHTOB, KOTOPbIe MOMyT DbiTb NOABEPXKEHb! BO3LENCTBMIO 4aBNeHUA CUCTEMbl NPOTU-
BOBLIOpPOCOBOIO NpeeeHTOpa (Hanpumep, gaeneHve ucnbitadua MMNBO, gaBneHve B NMHMAX OPOCCENMpoBa-
HWS W FMYLWeHWs CKBaXWH), HeoBX04MMO YYUTLIBaTbL BO34ENCTBUS OCEBLIX Harpy3ok C pasHbiX CTOPOH yNoT-
HEHWs (T. e. nopwHeBoW 3chhekT) B KOMBUHALMKU C APYTUMUN YCNOBUAMUN HArPYKEHWUS,

g) panzepHasa cucTema Ans BHYTPUCKBAXMHHbLIX paboT gomkHa BbiTh paccuntaHa gns MOHTaxa C uUc-
NoNb30BaHWEM HAMNPAaBMAKLLUX KAHATOB UNKU 6e3 HUX B COOTBETCTBUMU C YCNOBUSMU MPUMEHEHNS;

r) KOHCTPYKLMS HanpaBnawLWMX CUCTEM OOMMKHA NpegycMaTpuBaTh JOMYCKM MPU YNAOTHEHMK, Yron no-
BTOPHOrO BBOA4A 1M 0CBODOXKAEHUS, MOBPEXAeHNA MHTepdeRcoB CMCTeM YNpaBneHust U NOBEpXHOCTEeW ynmoT-
HEHWS, BO3MOXHOCTb OOCTYMa K CYLWeCTBYOLWMM HanpaensowmnM KaHatamM, cToMKaM UM HanpasnsoLwmum
pacTtpybam, roe npuMeHUMOo;

S) NPOYLUKMHBI U YCTPONCTBA, UCNONb3yEMbIE AN noabeMa 0bopyaoBaHWs, OMKHEI BbITe pazpaboTaHbl
B cooTBeTcTBUM ¢ FOCT P MCO 13628-4—2016 (nognyHkKT 5.1.3.7);

t) bonToBbie hnaHLeBble CoeaUHEHMN credyeT cobupaTbe U (PMKCMpoBaTe OO OOCTUXKEHWUS npeaBapu-
TeNbHOWN 3aTsXKM BONTOB, BENMMYMHA KOTOPOW YCTaHOBMNEHa B COOTBETCTBUM C AOKYMEHTANbHO 0(POPMITEHHON
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npoueaypon, NoaTBepXAeHHON npu ucnbiTannax. Obuine pykosoacTea no cbopke naHueBbiX COEAUHEHUN
Ha BonTax npuBenexsl B [5];

u) bonToBble naHUeBLIE COEANHEHWUS OOMKHBI CODMpaTh MOHTaXHWKW, aTTECTOBAHHLIE A5 BbINOMNHE-
HUA Takux padoT. MOHTa)KHMKKM BONTOBLIX (DNaHUEeBbIX CoeaMHEHUA OOMKHbLI NPOATU aTTecTaluto, NogTBEPX-
OArLLYH UX CNOCOBHOCTb BLIMOMHEHWS JOKYMEHTansHo opopMneHHbIX Npouenyp, obecnevymMBarLLIUX 4OCTU-
YKeHWe 3aJaHHOoN 3aTsKKK BonToB.

5.4.3 KonoHHa gna cnycka

KornoHHa ona cnycka JomkHa BknovaTh Bce obopynoBaHue, Heobxoaumoe ans 6e30nacHon yCcTaHOBKK
W M3BMNeYeHUs TpyOHOR roNnoBKU.

KonoHHa onga cnycka gonkHa:

- obecneuuBaTh Npu HEOOXOOVMOCTU BO3MOXHOCTL OpUeHTaL MK TpyOHOM ronoBKu;

- gonyckaTb nNpoBegeHue rugpasnuyeckoro ucnoitanus MNMNBO npy HaxoxgeHUn KONOHHEI ANs CiycKa B
NPOXOL4HOM KaHane npeeBeHTopa;

- COOTBETCTBOBaTb KOHCTPYKTMBHbIM WM (OYHKUMOHanNbHLIM TpeboBaHusiM (Hanpumep, YCTONYMBOCTE K
OCEBbIM Harpyakam, obecnedyeHue TpaHcnopTa WACRE Npy 3a0aHHOM OABNEHUN), aHANOMMYHEIM CTaHAapT-
HOW cekuun pansepa 3/PC;

- ObITb paccuMTaHa Ha BHellHee AaBneHue (T. e. gasneHue ucneitaHua MNMNBO, gaeneHue MMNBO npwu
LPOCCENUPOBAHNM U IMYLLIEHUN CKBaXKWUHbLI U T. [.) B KOMOWHALWM C APYIMMK YCIIOBUSIMU HarpyXeHus;

- obecneuynBaTb BO3MOXHOCTb NEPEeKpPbITUS CKBaXUHbI ¢ nomollbio MMNBO unn KOMNOHEHTOR B cOCTaBe
caMOW KOMOHHbI Ans cnycka, ecnu MNMBO He obecnevrBaeT NnepekpbiTMe CKBaKUHbI;

- BKITOYATbL CpeacTBa OTCOedMHEHUS KOMOHHLI ANS Cnycka OT TpyOHOM roNoBKy;

- BKITOMATb OKOHEYHble YCTPOWCTBA AN NMUHWUA yNpaBneHus B BEPXHEW 4acTu M NPOXOoXAeHWe BCex
rmapaBnUYecKUX/anekTpuyYeckux NMHUIA OT BEPXHEN YacTu pansepa Ao obopynoBaHWsa B KOMOHHE OMA cnycka
n TpyBHOI ronoBke, Kak NpegycMoTPeHO CUCTEMOMW;

- obecneunBaTh pasbeguHeHWe pansepa U TpyOHOW ronoBKM B HELWTATHOW cuTyauuu, obecnednsasi npu
aToM BesonacHoe COCTOSHWE CKBaXUHbI.

KOHCTpyKLMA KONOHHLI ANS crnycKa U ee OTAeNbHbIX KOMMNOHEHTOB OOMKHA BKMIOYaTh 3MNEMEHThI, orpa-
HU4YKMBAKOLLME YroN NoBopoTa, Ana obecneyeHna HeobXooMMOoW opueHTauuMu TpyOHOM ronoBKW U NpegoTepa-
LLeHWUs BO3AENCTBUS KPYTALLEro MOMEHTa Ha rugpasnudeckue coeguHutenu. OnpegeneHune TpebyemMoro Kkpy-
TALLEro MOMEHTa OCYLLECTBMSOT Ha OCHOBE 3HAYeHWW MakCcMMarnbHOro yrna noBopoTa, Heobxogumoro ans
opuveHTauumn TpyBHOM rofnoBKU U KOMMAEeHCcaUun KpyTSLLEro MOMeHTa OT BHYTPUCKBaXKMHHOMO 000pyaoBaHNs 1
paitzepa 3/PC. ConpoTUBNeHne 3aKpy4yMBaHuIO cneqyeT onpenensiTb Npy cTaTUdecknx U AMHaMWUYECKUX BO3-
OEeNCTBUAX (Hanpumep, OCYLLeCTBIIEHWE OpPUEHTaLuU MpU MaKCcMManbHOW CKOpOCTU cnycka). Ana TpyBHbIX
rONOBOK, HE TPebyLLNX OpUeHTaL MK, 3NEMEHThI, OrpaHWYNBAIOLLME VIO NOBOPOTA, MOXHO HE NMPUMEHATL.

5.4.4 NogBogHan ucnbiTaTensHaa apMaTtypa

MoaBopHasa ucnblTatenbHas apMaTtypa AOoMmKHa ObiTe OTKa30be30MacHo M 4omkHa obecneynBaTb BO3-
MOXHOCTb OCTaBMNEeHUsA CKBaXKMHbI B De30MacHOM COCTOSHUMN.

MoaBogHasa wucnbiTaTenbHasi apMartypa OO/mKHa HaxoauTeesa B npegenax rabaputos MMNBO. KoHcTpyk-
LIMS MOABOOHON UCMEITATENBLHOM apMaTypbl AOMKHA BKITHOYATL YCTPOMCTBO ANS pa3beaUHEHUS, NO3BONAKLLIEE
OTCOEOUHUTL W N3BMEYL PAl3ep HE3ABUCKMMO OT NOABOAHOW UCMbITATENBHOW apMaTyphl.

KoHCTpyKLMa NoABOOHON UCNbITATENBHOW apMaTypbl OOMKHA BKMOYATh BEPXHUIA M30NMPYOLLMIA KranaH
N HWKHUIA Cpe3atoLLniA/M30oupylowWwnia Knanad. MNpu Hanu4um TpeboBaHUs 3aKasduka BePXHUIA M30NNPYHOLLMIA
KnanaH v HWKHWIA Ccpe3arlunii/M3onupylowmia KnanaH JOMmkHbI obecnevmBaTtb cpe3aHue rmbkoi TpyObl 1 Ka-
HaTa.

KoHCTpyKLMa NogBOAHOM UCNbITATENEHOW apMaTypbl OOIMMKHa BKMYATe HE MEHee OBYX MpenoxpaHu-
TenbHbIX KNAnaHoB, NePexoasLMX B 3aKpbITOE COCTOSIHUE NPK BO3HMKHOBEHUM OTKa3a. Ecnu oba knanaHa oT-
HOCSATCS K Cpe3arlle-repMeTU3npyoLLEeMy TUMY, HYWXXKHUIA KnanaH cnegyeT paccMmaTpuBaTh Kak OCHOBHOW. [pu
Hanuyuu TpebOoBaHMIA 3aKasymKa Cpes3atoLLmniA/M30NUPYIOLWWIA KnanaH (knanaHsl) 4ofmkeH ObiTb B COCTOSHUM
cpesatb rmbkyto TpyOy, kabenb C ONMeTKon 1 rMagKyo NPOBOSOKY.

KnanaHbl [OMmKHBI OblTe paccynTaHbl Ha AaeneHue nkunga co CTOPOHb! CKBaXKMHbI Oe3 y4eTa KoOMMneH-
CUpPYIOLLEro AABMNEHUS B NMUHUKM CUCTEMBI yrnpaeneHusa. OOQWH M3 KNanaHoB [OIKEH BhIAEPXWBAThL AABMNEHUE
CO CTOPOHBI cyoHa ans obecnevyeHns BO3MOXHOCTY NPOBEAEHUSA UCNbITAHWUS MOA AaBNEeHWEM PaNn3epHOl Cu-
ctembl 3/PC. [Ins BbINONHEHUA 3TOro TpeboBaHWA B Ka4eCTBE KOMNEHCUPYHOLLEro AaBNEHUS MOXHO MCMNOMb-
30BaThb JaBrneHue ruapasnMyeckon XUAKOCTU B NMUHUKA CUCTEMbI YIpaBneHns.
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HomxkHa 6biTe obecnevyeHa BO3MOXHOCTb MYLIEHUA CKBaXKUHbLI Yepe3 NOABOAHY0 MCNbITAaTeNbHYK ap-
MaTypy NpK 3akpbIThbIX KNanaHax B criydyae oTkasa rugpaBnuyeckon cuctemMsl. KnanaHbl 4OMKHbI aBTOMatnye-
CKM BO3BpALLATLCA B UCXOOHOE MOMOXKEeHUe NPy BbIpAaBHUBAHUMW OABNEHUS.

Ecnu B KOHCTPYKL MO NOABOOHON NCNbITATENBHON apMaTypbl BKITKOYEHO YCTPOWCTBO 3axXBaTa rmbkon Tpy-
Obl, OHO AOMKHO ObITh BCTPOEHO B HWXXHWIA KNanaH, Npy 3TOM BEPXHUM KnanaH AOMKeH BhINONHATbL yHKLUK0
cpesaloLlero krnanaHa. YCTpOWCTBO 3axBaTa JOMKHO obecrnevrMBaTth ABYCTOPOHHIOW repMeTnsanunto 1 ObiTh B
COCTOSIHUW yOepxusaTb oOWwmnin Bec rubkux TpyO, NnogBeLLeHHbIX HUXKe NOABOAHOW MCMbITATENBHON apMaTypbl.
PaccTosiHne Mexay BEPXHUM W HUXHMM KnanaHamu OOSHKHO ObiTh AOCTAaTOYHLIM AN BbINOMHEHUs NOBUIb-
HbIX paboT Cc 3axBayeHHbIMUK TMBKUMKU TpyBamu. OTpesaHHble TMOKNe TPyObl JOMKHBI BbITh OTLEHTPHUPOBAHBI
ANsA nocrefyLLero 3axeara NoBMMNbHLIM MHCTpyMeHToM. Cpesatowmii knanaH JormkeH ObiTh paspaboTaH Ta-
kKuMm obpa3som, yTobbl NPOXOOHOE ceuveHue cpe3aHHoW rbkor Tpybel BGbINo AocTaTovHLIM Ana obecnedYeHus
LUPKYnsuun Yepes rubkue Tpy6Ghl.

B nogBogHyto UCMbITaTENBHYIO apMaTypy CreayeT BKYUTE ragKkoe (3alnTHoe) coeguHeHme, KoTopoe
NO3BOMSAET 3aKpblTh TPYOHble nnawkn MMNBO mexay TpyOHOWM ronoBKOM W NOABOAHON MCNbITATENBLHOM apmMa-
TYpO. KOHCTPYKLMS rMagKkoro COeAUHEHWS JOMKHA UMEeTh YNop Ha HUXHEM KoHUe. Ynop, B3anmMoaencTeys ¢
3aKPLITEIMKU TPYBHEIMK NNallkamu, AOMKeH NpefoTBpallaTh HenpegHaMepeHHoe OTCOeAMHEHME NOABOLHOM
UCnbITaTENLHOW apMaTypbl B cryvae HenpeABUAEHHOW pa3BrnoKWpOBKM WMHCTPYMEHTa ONs cnycka TpyoOHow
ronoBku. (Magkoe coeguHeHne AOMKHO ObiTb 060PYA0BaHO rMAPaBIUMYECKUM NOPTOM ANs oGecnedeHns KoH-
Tpons HeobxoAnMbIX OYHKLWA MHCTPYMEHTa ANns cnycka TpyOHOR ronoBKM U camoin TPyBHOI ronoBkw.

To4ka paccTbIKOBKM [OMKHa pacnonaraTbCA Bbille M30MUPYOLLEro KnanaHa v HWXe MMyXuxX cpesanLLnx
nnawek MNMMBO, uytobel MIMBO MOrNo nepekpbiTh YCTbe CKBAXKUHbIL.

Ona 3akpbiTua nnawek MNMBO gonxHo 6biTe 06ecneyeHo 4OCTATOUMHOE NPOCTPAHCTBO C YYETOM OONY-
ckoB Ha cbopky B Brioke MNINMBO n konoHHe Ana cnycka.

PacctosHue mexay oTCOeAMHSAeMbIM COEAWHUTENbHBIM Y3rOM B BEPXHEW 4acTu MoOBOAHOWM UCMbITa-
TENLHON apmaTtypbl ((PMKCATOPOM) M HIDKHEN 4acTbio MMyX0M cpes3allleil nnawkn OMKHO BbiTb 4ocTaTou-
HbIM, 4TOOblI 0becne4nTs hpesepoBaHMe M NoBunbHble paboTel. MoxeT BbiTb NpeaycMOTpeHa BHYTPEHHSAS
NOBWUNBLHAs rONOBKa ANA CNycka NOBUIBHOMO MHCTPYMEHTA.

CoenuHUTENLHLIN y3en NOABOAHOWN MCMNbITATENBHOW apMaTypbl A0MKeH obecnedynBaTh CTLIKOBKY OCHOB-
HOro Npoxofda (OCHOBHLIX NPOXOA0R) apMaTypsl U NUMHWIA ynpaeneHus. [Nepen dukcayned gomkHa ObiTh 0be-
creYyeHa HeobxoaMmMas opMeHTauMs UCMbITaTeNbHOM apMaTypbl. [JomkHO BbITh 06ecneyeHo 3akpbiThe coean-
HWTENSA NPU BO3AEWCTBUN AaBneHns, 4Tobbl OH Haxoguncsa B paboyem cOCTOAHWM B TEHYEHME BCE onepaLumnu.
KOHCTpYKUMSA coeavHUTEenst AoMmkHa BbiTh paccynMTaHa Ha BO3MOXHOCTb (hOPMUPOBAHKWS METOK Ha Mialukax
MrBeo.

[Mpy OTCTBIKOBKE pan3epa OOMMKEH MPOUCXOOUTL COpPOC OCTATOYHOrO AABMNEHUSA U3 TMAPABMUYECKUX
MyPT coeanHUTENbLHOro yana. NonagaHue gniouaa U3 BHeLWHeN cpebl JOMKHO BbiTh CBEAEHO K MUHUMYMY,
A5 UCKIMKYeHWUs 3arpsasHeHns rugpaBnmMyecknx nHui. [lomkHa ObiTb obecnedeHa BO3MOXKHOCTbL ONPecCoBKA
ucnbITaTeNbLHOM apMarypbl C MOBEPXHOCTU A58 NPOBEPKU repMeTUYHOCTH YNINIOTHEHUS .

JomxHa ObITe NpegycMoTpeHa B10KMpoBKa pasbeanHALLErocs COeqMHUTENS, UCKToYatoLwas BO3MOX-
HOCTb €ro OTCTHIKOBKM B CIy4Yae, ecnv He 3aKpbiT Kak MUHUMYM OAWH NpefoXpaHuTenbHbIA knanaH. brioku-
poOBKa MOXET BbITe peanu3oraHa Ha (PM3NYeCcKoM YpoBHE N obecneunBaTbCca NOrMYECKOR CXEMON CUCTEMBI
ynpaeneHus. JomkHa BbITe NpegycMoTpeHa BO3MOXHOCTL 06xoaa 6rnokmpoBky npy HeobxoguMocTu.

KoHdurypauumsa noaBogHON UCNbITATENBHOW apMaTypbl He JOIKHa NPensaTCTBOBATL BO3MOXHOCTU Nepe-
KpbITWS yCTbA ckBaxuHbI MMNBO B npouecce BbiNONHeHUs Mobbix onepawuii.

B nogBogHOW McnbITaTenbHOW apMaType AOMKHblI OblTe peanu3oBaHbl He3aBUCMMble OCHOBHasi U JO-
NOMHUTENbHAA (QYHKLMN Cpe3aHusl U oTCoedUHEeHUs. [omkHbl BbITe NPeaycMOTPEHLI NMPeaoXpPaHUTENBHbIE
BroKMPOBKM ONA WUCKMHYEHUs HenpedHamMmepeHHoro cpabartbiBaHUs OCHOBHOW M AOMNONHUTENBHON (DYHKLMA
Ccpes3aHusa U 0TCoeaUHEeHUS.

KoHCTpyKUMS NMOABOAHOM WUCNLITATENbLHOW apMaTtypbl OOMKHA npefycMaTpuBaTh BO3MOXHOCTbL pea-
nuzaunn npouenyp pearvpoBaHusA Ha HellTaTHble CUTyauuu, KoTopble ByoyT obecnednBats cpabaTtbiBaHue
KrnanaHoB M cCoeauHWMTEeNen ¢ 3aJaHHOW NocnefoBaTenbHOCTbI0 onepauuii, HeobxoguMon 4Nsi OCcTaBleHus
CKBaXWHbI B 6E30MacHOM COCTOSIHUW. YKazaHHble npouenypbl MOryT BbiTk UCNONb30BAHLI B CMyYyae OTKasza
OCHOBHOW CUCTEMbI YNPaBNEHUS.

[MogBogHasa ncnbiTatenbHaa apMaTtypa A0OMKHa BKNoYaTh NMHWMIO/MOPT AN Nogavy XMMUYecKUX pearex-
TOB C JBOWHbIM repMeTHyHbiM 0OpaTHbIM KilanaHoM, pacrnonoXeHHbIM MeXay ABYMS KnanaHamu.
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MoaBopHas McnbiTaTenbHas apMaTtypa LOMmKHa BKIHOYaTh 3MeMeHTbl, OrpaHu4MBaLLme BO3MOKHOCTb
ee noBopoTa, AN obecnevyeHns nepeaaqm KpyTALLEero MOMeHTa B NpoLecce opueHTaumm TpyGHON ronoBKM 1
npefoTEpaLLeHUs BO3LENCTBUA KPYTALLEro MOMEHTa Ha rMapaBnuyeckne coeanHuTenu.

5.4.5 Cpe3HOMN nepeBOOHMUK

B cocTak KOMOHHbLI 4NS crycka MOXeT ObiTh BKMIOYEH CPE3HOWN NepeBofHUK Ans obecrneyeHus BO3MOX-
HOCTW NEepeKpbITUA CKBaXKUHbLI MPWU 3aKpbITMK cpesatowmx nnawek MMBO.

CpesHoli nepeBoaHWUK LOMKEH OblTh pacnofioxeH Ha ypoBHe cpesatowwmx nnawek MNMBO sbiwe npego-
XpaHWTEerNbHbIX KNanaHoB NOABOAHOW UCNbITaTENbHOW apMaTyphbl.

KOHCTpyKL WS cpe3Horo nepeBofHKKa fomkHa obecneynBeaTs ero nepepesaHve cpesarlluMm nnatikamm
MMNBO 6e3 noBpexgeHns pyrux KOMNOHEHTOB KOMOHHLI Ans chycka.

MMapaenuyeckne NUHUKM B CPE3HOM NepeBofHWKe LOMKHLI BbiTh 3adMKCMpOoBaHbl Taknum obpasom, YTo-
Bbl bbino obecneyeHo Mx cpesaHue nralKkaMu NPeBeHTopa M WCKITYanMch OCMOXHEHWUsI NpU 3axsaTe fo-
BWMbHBIM MHCTPYMEHTOM B MpoLecce nocrneayowmx pabor.

CpesHol nepeBogHUK MoxKeT BbiTb Hanbonee cnabbiM KOMNOHEHTOM KOMOHHbI pan3epa.

3akazuuk JomKeH NPoOBeCTU UCMbITaHWUA ANS NOATBEPKAEHWS cpe3aHus NepeBoaHWKa nnalkamu npe-
BeHTopa. Obpa3sew Ang UCNBITAHWIA cpe3atoL X Nnallek JoMmKeH BKMYaTh BHELLHWE rTMapasnmyeckue NuHum
N pacnoroXeHHble BHYTPWU rMagkytlo Npoeonoky, kabenb ¢ onneTkon u rubkme Tpybbl (0OHY UMM HECKONLKO) B
COOTBETCTBUM C TpeboBaHWAMM 3aKkas4mka.

MNMpoxo4Hoe OTBEPCTME CPe3aHHOro NepeBogHMKa AOMKHO MMETb Miowanb, AocTaToqHyto ans obecne-
YEeHWsA MYLEeHNA CKBaXKWHbI.

5.4.6 CTonopHbLIA KnanaH

5.4.6.1 ObwWwmMe NnonoxeHus

CTOnNopHbLIA KNnanaH MOXHO MCMoNb30BaTh B pexume paboTel ¢ TPYOHON ronoBKoOW U B pexume paboTel
c MoA.

CTonopHbIiA KnanaH OOSBKEH UMETb AWCTaHLMOHHOE ynpaeneHve, Npu oTKase 0CTaBaTbCs B UCXO4HOM
NOMOXEHUN UMK NMEPEXOANTE B 3aKPbITOE COCTOsIHME. TpeboBaHKWe K MOIOKEHWMK CTONOPHOrO KrnanaHa npu oT-
Kase OomkHo BbITb onpedeneHo npu npoeeaeHun aHanuaa FMECA u/wnun npu eeinonHeHnn HAZOP.

5.4.6.2 Pexxum paboThl ¢ TpyBOHOM ronoBkom

CTonopHbIiA KnanaH gormkeH BbiTh CIPOEKTUPOBAH TakuM 00pa3oM, YTobbl obecneunBanocs Nepekpol-
Tue kaHana(os) paisepa 3/PC oTHocUTenBHO cpefbl B BypoBOM pai3epe nepes oTcoeauHEHWEM.

CTonopHbIiA KnanaH OMKeH BbIAEPXMBaTb MNOSIHOE pacyHeTHOE AaBeHUe CBEpXY.

CTonopHbIiA KnanaH AormkeH OblTb pacnonoXeH MakcManbHO BrM3Ko K pa3befuHSAIoLWLEeMYCa COeauHN-
Ten NogBOAHON UCTbITAaTENBHOW apMaTyphl.

MpW HaNUMYKMKM BO3MOXHOCTU 3aKpbITUA Konbuesoro MNMBO Ha kopnyce CTONOPHOrO Knanada, ero KoH-
CTPYKLUWUSI 4OMKHa BbiTb pacCcuMTaHa Ha BblAepXXWBAHWE COBOKYMHOWM HArpy3kM OT 3aKpbiTOrO KOMbLEBOTO Npe-
BEHTOpA W BHELUHEro JaBneHus.

CTonopHbIi KnanaH 4OMKeH BKTOYaTb anemMeHThl, obecne4vBaloLL e BolpaBHMBaHWe OaBNeHUs Mexay
npoxogoM (Nnpoxogamu) painsepa 3/PC u kaHanom BypoBoOro pansepa nepes 0TCoOegUHEHNEM.

Mexzy CTOMOPHLIM KNanaHoM U NOABOAHON UCMbITATENBHON apMaTypol OoMmKHA BbiTh NpeaycMoTpeHa
BrokMpoBKa, NCKMYawLWasa oTcoequHeHne paisepHoi konoHHsl 3/PC oo Tex nop, Noka CTONOPHLIA KnanaH
He LOCTWUFHET MOMHOCTLI 3aKPLITOrO NOMNOXeHMA, A5 NPeaoTBPaLLeHUs YyTedYky raza nog 4aBneHnemM B bypo-
BOW panaep.

BrnokupoBka MoxeT ObITh peanu3oBaHa Ha U3N4ecKoM YpoBHe Ui obecrnevmBaTbCs TOrMYeCcKOn CXEMONR
cucTembl ynpaeneHus. JomkHa bbiTe NpegycMoTpeHa BO3MOXHOCTL 06xoga BrioKMpoBKK Npu HeoBXxoanmMocTu.

CTonopHbIi KnanaH MOXeT BKMYaTL YCTPOMCTBA, 06ecnedynsatoLLme Lmupkynsauuo B pansepe 3/PC.

5.4.6.3 Pexum pabotsl c MDA

KoHCTpyKLMsA CTONOPHOrO KnanaHa gomkHa obecneuneaTte N3onsauuio kaHanoe pansepa 3/PC oT BHeLw-
Hel cpefbl Nepes OTCOegUHEHWEeM.

CTonopHblid KnanaH gomkeH obecnedYnBaTb repMeTUMHHOCTb MpW AeNCTBMM NMPOEKTHOro AaBlneHwust co
CTOPOHbI CyAHa.

Mexay cTONoOpHLIM KnanaHoM u HuxHuM Brnokom 3/PC paiizepa gomkHa 6biTe NpegycmMoTpeHa Bnoku-
POBKa, UCKMYAKLWAaa BO3MOKHOCTb OTCOEAMHEHUS pan3epHO KOMOHHbI A0 MOMHOTO 3aKpbITUS CTOMOPHOMO
Knanaxa.

HdomkHa ObITe NpegycMoTpeHa BO3MOXHOCTb 0b6xoga GnokMpoBkM B MOOOA MOMEHT (HanpuMmep, npw
peanusalnM aeToMaTM4ecKon nocrnegoBaTenibHOCTY ObICTPOro aBapUnHOIO OTCOeOMHEHNS ).

CTonopHbIiA KNanaH MOXeT BKM4YaTh YCTPOWCTBa, obecnednsatoLlme Lmpkynsauuo B pansepe 3/PC.
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5.4.7 KnanaH ny6pukatop

KnanaHn nybpukaTop MOXHO MCMOMNb30BaTh B pexumMe paboTkl ¢ TpyBHON ronoBKOW M B pexuMe paboThbl
c MoA.

KoHcTpykumsa knanaHa nybpukatopa gomkHa ob6ecnedmBaTh M30NALMIO CKBAXXUHbI OT BHELUHEeW cpefbl
NpW cnycke B Hee ONMWHHOW COOpPKM MHCTPYMEHTa Ha rMbkux Tpybax unm KaHaTte.

KoHcTpykuma knanaHa nybpukaTopa gomkHa obecnednBaTb M30MALMI0 CKBEXKMHbBI M OOMKHA BblOepkKu-
BaTb BHYTPUCKBaXXWMHHOE AaBrneHne 6e3 ydeTta ero KoMneHcauun 3a cHeT aBMneHWs B cMcTeMe ynpasreHns.

Knanax nyGpukaTtop OOMKeH yaepXunsaTb AaBneHue ceepxy aAna obecneyveHusi NpoBeaeHWs MCMbITaHWiA
ny6pukaTopHon cekuun pansepa 3/PC. [ns BbINOMHEHMA OAHHOIO TpeboBaHUSA MOXET BbiThb MCMOMNL30BAHO
OaBMeHVe B NMMHUM CUCTEMbI YNpaBMNeHWs.

B cnyuae oTkasa rugpaBnuuecKkoil CUCTEMbI KnanaH nyGpukaTop AOMKeH NO3BOMNUTEL OCYLLECTBUTE TMy-
LEeHNE CKBaXWHbl. 3TO TpeboBaHue MOXET ObiTb BbIMOMHEHO NOCpPeacTBOM pa3brnoKMpOBKKM KnanaHa Yepes
SannacHyo NMHUIO UMW MCNONb30BaHWA KnanaHa nybpukaTopa, KOHCTPYKLUS KOTOPOro Nno3BossieT OCyLLecT-
BMATb 3aKayky Yepes 3aKpbITblA KranaH.

Brnok knanana ny6pukatopa gormkeH ObiTh pacnonoxeH Hwxe MADA.

Mpw pasmelleHnn KNanaHa nybpukatopa B BypoBOM pan3epe, OH JOIDKEH pacnonaraTbca 3a npegena-
MU XO[a TenecKonuueckon (KOMMNeHCcaLnoHHOW) cekLmmM BypoBoro parasepa.

KnanaH gomkeH OblTe AMCTAHUMOHHOYMNPaBNSEMbIM W OCTaBaTbCs B TEKYLLEM MOMOXEHUN NpWU OTKase
CUCTEMBI YNPaBNEHWS.

MoxeT BbITb NpesycMOTPEH NOPT AN IMHUA BBOAA XMMUYECKUX peareHToB ¢ obpaTHbIM KnanaHom.

5.4.8 Cuctema opueHTauuu Tpy6GHON roNnoBKK

Cuctema opueHTaLMu TPYOHOR roNoBKA MOXET ObITe aKTMBHOW UMW naccuBHon. B naccusBHol cucteme
OpveHTauusa TpyDOHOI roNoBKU BLIMOMHAETCH B NPOLECCE ee HavyanbHOro Cnycka B KOMOHHy ronoBky/TTOA.
B akTuBHOI cucTeme gns opueHTaummn TpybHOM ronoBku HeoGXo4UMMO BbINOMHEHUE AOMNOMHUTENbLHBIX Onepa-
LN,

KOHCTpYyKLMA CUCTEMbI OpUeHTaLMK TpyBHOW ronoBkK gomkHa obecneynsaTh:

- nepefavy KpyTsLlero MOMeHTa Yepes pan3epHyr KOMOHHY;

- KOMMEeHCaLW Ha4anbHOoro CMeLLeHUs1 B pe3ynbTate HanoxXeHWUs LOMYCKOB B KOHCTPYKLMWY,

- WHOMKAUWK BbIpaBHUBAHUSA TPYOHON ronoBKy;

- N3MeHeHus kKoHdurypaumm c yd4etom 6noka MMBO (ecnu ykazaHo 3akasquKkom).

Cuctema opueHTauMmn OOMKHA NO3BONATE BbINOMHATE OPUEHTALMIO KOMOHHbLI ANSA ciycka A0 YyCTaHOBKM
TPyBOHOW rONoBKM.

MpumeyvyaHne — OpueHTaumsa TpyOHOW roNoBKKM MOXET He TpeboBaTbCs AMH KOHLEHTPUYECKMX KOHCTRYKLMIA
MoA.

5.4.9 HuxHWMIA y3en-npeBeHTOp pan3epa ANA PeMOHTa CKBaXWHbI

HwxHWA y3en-npeBeHTOp pansepa 4NA peMOHTa CKBaXKWHbI JOIPKEH BKNYaTh obopygoBaHune, Heobxo-
aumoe and 6e3onacHoro NpoBefeHUs BHYTPUCKBAXUHHBLIX paboT ¢ ucnonb3oBaHWEM MHCTPYMEHTOB, CMyCcKa-
eMblX Ha rmbkux Tpybax v kaHate. ObopygoBaHue, UCNONb3yEMOE B HIKHEM y3rne-NpeBeHTope pansepa ans
PEMOHTHbIX paboT, JoMmKHO obecneunBaTh BO3MOXHOCTb MepeBoda CKBaXWHbI B De3onacHoe COCTOAHWE U
0TCOeaMHEHWA paln3epHoin cuctemsbl oT NMPA B N0BON MOMEHT.

HwxHWA y3en-npeBeHTOp pansepa M5 PEMOHTHbIX paboT B CKBaXKMHE MOXeT BKM4YaTh 6ok aBapwuii-
How paccTeikoBku, MMNMBO ans KIT'T n nHctpymeHT ana cnycka MN®A [cm. pucyHok 9 b) u c)].

WucTpymeHT ona cnycka MN®A gomkeH obecneymBatb MHTEPENC C KaTyLKONW NOBTOpHOro Beoaa MNeA.
MHcTpymeHT moxeT BxoauTb B koHcTpykuuio MMBO ana KT vnu BbiTe oTOENbHLIM aneMeHToM. [na oT-
AenbHblX KOHCTPYKUMA MHCTPYMEHTOB And cnycka MN®A, onucaHne ctaHgapTHoro conpsikennsi ¢ MMNBO K/II'T
npvBeaeHo B npunoxeHun A ona M®OA BepTukaneHoro Tmna. MHCTpymeHT gns cnycka MN®A gomkeH cooTBeT-
cTeoBaTb TpeboeaHmam FOCT P MCO 13628-4—2016 (nyHKT 7.15).
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PucyHok 9 — CxeMbl CONPsKEHUIA HUXKHETD y3na-npeBeHTopa pansepa AN BHYTPUCKBaXKMHHbIX paboT

MMBO K/T'T moxeT 6bITb 060pynoBaHO BEPXHEN KaTYLUKOW NOBTOPHOIO BBOAA ANSA CONpsiKeHWs ¢ brio-
KOM aBapUMHON PacCTLIKOBKU UMW C HKHUM KOHLIOM pan3epa.

B oba conpsikeHusa cneayeTt BKNOYaTE COEOMHEHUS ANS YNpaBnAwLWLUX NUHUA ONs B3aMMOOEACTBUS C
MNBO K/T'T un MN®A, ecnu Heobxogumo.

Opyrumu conpskeHnAMU MOryT ObiTh HAanpaenswLMe KOHCTPYKUMM AN NOBTOPHOrO BBOAA W/MMK UH-
Tepdencel Ans ynpaeneHs ¢ NOMOLWbLI MHCTPYMEHTA, UCMNOMNb3yeMOoro Bo4ona3omM UMW yCTaHOBMEHHOMo B
MaHunynstope THIMA, B cooTBeTCTBUM C TpeDOBAHWEM 3aKazuuKa.

Ecnu He cornacoBaHo MHoe, B KoHCTpykuumto MMNBO K/I'T gna MAOA BepTukanbHOro TMna cnegyeT BKMO-
UMTb KaTYLLKy NOBTOPHOrO BBOAA ¢ Npodunem coequHUTENs, aHanormyHblM coequHUTEN NogBOAHOM apMa-
Typbl, TakMMm obpasom, 4Tobel MNPA MOXHO BbINO YCTAHOBUTBL C MCNONb30BaHWeM Brioka aBapWiAHOW PaccThbl-
koBku 6e3 MMNBO K/T'T.

B HWXHWIA y3en-npeBeHTOp pan3epa ANns BHYTPUCKBAXKMHHbLIX paboT cnegyeT BKMAWYaATh MepenyCcKHON
KOHTYp Mexay TpyOHbIMK KaHanaMmu panaepa, YTobbl obecneunTs LUMPKYNsUMO 40 NOABOAHOMO oTcoeauHe-
HUA. MNepenyckHOM KOHTYpP OOMKEeH BKMOYATEL OTCEKAIOLLYI0 apMaTypy.

Onsa HwxHero ysna-npeBeHTOpa pan3epa ONA peMOHTa CKBaXWHbI criedyeT nNpeaycMOTpeTb BO3MOX-
HOCTb MCNbITAHWUA pai3epa nNoa AaBMNEHNEM HUXKE TOYKM OTCoednHeHus 1 Bbile knanaHos MMBO K/TT.

Pasmep NpoxodHbIX KAHANOB B HKHEM Y3re-nNpeBeHTope pan3epa SOMmKeH ObiTb paBeH pasmepy npo-
X0AHbIX kaHanos MN®A nnv npesocxoanTs ero. [JormkHel ObITe NPEeAYCMOTPEHbI HEOOXOAMMbIE NepPexoabl B CO-
Nps>KeHHbIX KOMMOHEeHTaxX paiaepa, YTobbl KOMNEHCUPOBAaTL Pa3NMyMsa pasmMepoB NPOXoaHbIX kaHanos MOA,
ans obecnevyeHns npoxoxageHus WabnoHa.
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HwxHWA y3en-npeBeHTOp pans3epa ANA PEMOHTHbLIX paboT B CKBaKMHE [OIMKEH BKMHYATh CUCTEMY Ha-
NpaBnaLMX ANA YCTAHOBKW 1 JEMOHTaxa pansepa ¢ UCnonb3oBaHnem mnv 6e3 ncnonb3oBaHUsa Hanpaens-
IOLLMX KaHATOB, B 3aBUCUMOCTHU OT YCNOBUA NPUMEHEHUS.

CnegyeT yuuTkiBaTh TpeboBaHUsA K CBOOOAHOMY MPOCTPAHCTBY AN COBMECTHOMO pasMeLleHus 1 nepe-
MeLLEeHNs HUXKHero yana-npeeeHtopa v NOA Ha HuxHen nanybe BypoBo YCTAHOBKMU.

BoicoTa cobpanHoro o6opynoBaHus OyneT okasblBaTb BNUAHME HA KOHCTPYKLMIO pai3epa B OTHOLUEHUM
MoMeHTa, gencTeytowero Ha MPA 1 Ha nHTepdenc HUKHEro yana-npeeeHTopa pan3epa. [lonyctumasn BbicoTa
cbopku gormkHa 6bITe CornacoBaHa B KaXaoM OTAENbHOM Cly4dae.

5.4.10 Bnok aKcTpeHHOro oTcoeANHEHUA

Bnok skcTpeHHoro oTcoegMHeHUs JormkeH obecneyrBaTh ObICTpPOe OTCOEAMHEHWE pai3epa B criyvyae
CMeLLeHUsl CyaHa UIM BHe3anHoro MU3MeHeHus YCNoBUiA OKpY:KatoLLleh cpeabl.

Brok skcTpeHHoro otcoeavHeHUsas MOXeT pacrnonaratbcs HenocpeacTseHHo Hag MMNBO KT [cMm. pu-
CYHOK 9 c)] nnn To4ka aBapWiHON PacCTbIKOBKM MOXET pacnonaraTbCs B MHTepdence KaTyLKM NOBTOPHOMO
BBoga MPA [cm. pucyHok 9 a)]. Beibop koHdpurypaumm 6yget 3asuceTb oT TNa MPA n TpeboBaHUin kK cuctTeme
(cm. pazgen 4). Hanpumep, onsa M®A BepTukanbHOro tuna [cM. pucyHok 9 a)] MHCTpyMeHT anga cnycka MNdA
MOXXHO MCMONb30BaTh B KayecTBe BNnoka aKCTPeHHOro oTcoeauMHeHus, a knanaHsl [NPA MOXHO MCNONb30BaTb
01151 33KPbITUS CKBaXUHbI.

B cocTae Gnoka akCTPeHHOro OTCOEANHEHWUS AOMKEH BXOAUTb HUKHUI COedUHUTENb C ONCTaHLUMOHHBLIM
yrnpaBrneH1MeMm, NPUroAHbLIM NS COEAMHEHWs C KaTylwkoW noeTopHoro Beoga MMBO K/T (Mnv ¢ kaTylwkon
M®A, B kadecTse onumm).

Ha BepxHei yacTn Brioka aKCTPEHHOro OTCOEAMHEHWA OOJDKEH pacnonaraTbes MHTepdgeic gnsa coeau-
HEHWS C HUXHUM KOHLIOM painzepa. MoryT 6biTh ucnons3oBaHel dnaHel, ByrernsHoe coedMHeHUe Unu cneuyu-
anbHblA MHTEepdEeNnc, Kak B KOHCTPYKLUUKW paisepa.

Ha HuxHen YacTi 6roka 3KCTPEHHOTO OTCOEAMHEHNST AOMMKHBI pacnonaratbcsi pa3bembl 4NA yrpasnsio-
WMX nuHWIA, obecneunBatowme conpsbkeHune c MMNBO K/I'T (unu ¢ MOA, B kadecTse onumm).

JomxHa BbITe NpeaycMoTpeHa HanpaensaoLwas KOHCTPYKUMA ANs MOBTOPHOrO BBOAA, Kak C Hanpasnso-
LWKMMKW KaHaTaMu, Tak 1 Be3 HanpaBnNaAKLWNX KAHATOB, ANs MOBTOPHOIO COEAWHEHWS C KaTyLUKOW MOOKMHYEHNUS
Ha MMBO K/TT.

HuxHWn coeguHuTens gomkeH obecneynBaTh PaccTLIKOBKY nod 60nbLIMM YrNoM (MPUIMOMKEHHbLIM MO-
MEHTOM).

3Ha4veHuWe yrna, npuM KOTOPOM NPOMCXOOWUT OTCOeAMHEeHWe Broka aBapUiHON PACCTbIKOBKW, AOMKHO ObiTh
onpeaeneHo ucxona ua tpeboBaHWii K 4OMYCTUMBIM YCMOBUAM 3KCNyaTauMm pansepHon cuctemel 3/PC. Mu-
HUManbHLIA YTon paccTLIKOBKW He AomkeH npesbiwaTs 10°. MNoaTeepxaeHue 3Ha4eHUs MUHUMAansHoro yrna
paccTbIKOBKM HEOBXOOMMO OCYLLECTBNATEL B NPOLECCE aHann3a CUCTeMbI, Kak onpegeneHo B 4.6.

B npouecce ncnbiTaHUin pan3epHoOn cUCTEMbl HEODOXOAMMO NOATBEPAUTL KOPPEKTHOCTL NMPUHATOrO 3Ha-
YeHUs yrna oTcoeguHeHus.

5.4.11 NogBogHbIe NpeBeHTOPLI ANA Kabena/rubkux Tpyb U cpesalowme KnanaHbl

ConpsikeHue Ha HkHer yactn MMNBO KT unu Brnoka co cpesarwmMmMmM KnanaHamm goMmKHO BbiTh CO-
BMECTUMO C UHCTpyMeHTOM ang crycka MNPA. ConpsaxeHue Ha BEPXHEN YacTW JOMKHO ObiTb COBMECTUMO C
BnokoM aBapUMHON PAcCTLIKOBKM UNU COEAUHEHWEM Ha HUXKHEM KOHLEe paisepa.

KoHcTpykums nHtepdeiica gomkHa obecneymMBaTe COBMeCTUMOCTL ¢ [NPA B OTHOLWEHUU pa3Mepa 1 pac-
NONOXeHUs OTBEPCTUM.

B 3aBMCMMOCTM OT KOHCTPYKLMK 3aN0OPHOI0 YCTPOMCTBA 1 TpeboBaHuii 3akazdmka 4mucno nnawek MMNBO
WINK cpe3aloLnx KnanaHos, ucnone3syembix B MMBO K/I'T, moxeT BbiTe pasnuyHeim. MNMNBO K/I'T gomkeH BKIO-
YyaTb Kak MUHUMYM CNeayroLlmMe KrnanaHbi:

- BEPXHWI OBYCTOPOHHUIA NEPEKPLIBANOLWMIA KNanaH B KaX40M NPOXO4HOM KaHane;

- Cpe3allunin KnanaH Unu nnawka B KaxJOM NMPOXOoOHOM KaHane, Yepes3 KOTOpbI MOXET CrnycKaTbCs
obopynoBaHue Ha rnMbkoi Tpybe nnu KaHaTe, U KOTOpoe He MOXeT ObiTb MOAHATO U3 MPOXOAHOIO KaHana B
cnyyae aBapuAHOIo 3aKpbITUS CKBAXUHbI.

Kopnyc MMNBO K/T'T gomkeH ObiTb paccymTaH Ha paboTy npyv KOMOWHMPOBAHHOM BO34EMNCTBUM HaTsXe-
HUS 1 N3rnba v OOMKEH BhIOEPXKMBATE BHYTPDEHHEE W BHELLHEE OaBNEHUE.

MMNBO K/MT MoxeT BbITh KAk OOUHAPHBIM, TaK U ABOWHbLIM. [1oCKONBKY B COBOEHHOM NPEBEHTOPE Nocrne
cpabaTbiBaHWs MOTyT OCTaBaTbCA pparMeHThl rMbkon TpyBbl MNK KaHaTa, ero KOHCTPYKUKMA AOMKHa npeayc-
MaTpuBaTb MECTO ANS pasMelLeHns aTUX doparMeHToB.

Ecnun koHcTpykums MMBO K/I'T BkntovaeT yHMBepcarnbHbld MPEeBEHTOP C YNOTHeHWeM Ona 3axsarta/
yaepxuBaHusa rmbkux Tpyb, ynnoTHeHMe JOMKHO DbITh pacnonoXeHo HUXKe cpesatoLmx nnawlek. YnnoTHeHe
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OOMKHO obecnevnBaTh OBYCTOPOHHIOKW FEPMETMYHOCTL W YAEPXUBaTb B NOABELUEHHOM COCTOSHWW MOMHbINA
Bec rmbkmx Tpy6 Hwxe TMMBO K/T'T. PacctosiHve mexay cpes3arolumMi nnawkaMmu U ynnoTHEHUEM AOMKHO
BbITE JOCTATOYHBIM, YTODLI 0becnednTb NpoOBeAeHWE NOBUMNBHLIX pabOoT NpU HaXoX4eHUW B MpeBeHTope noa-
BeLLEeHHbIX TMbkux Tpy6. CpeszaHHasa rnbkas Tpyba gomkHa ObiTb OTLEHTPMPOBAHA MOCNe cpe3aHus, YTobbl
obecrneynTb 3auenneHne NoBUMbHLIM UHCTPYMEHTOM. MoXeT BbiTe NpedycMoTpeHa BO3MOXHOCTb LMpKyns-
UnK Yepes cpesaHHble Mbkme Tpybel. YTobbl obecnevnTs LMPKYNALKMIO, cpesatowmne nnawkyn AomkHb! ObiTb
paccyMTaHbl Takum obpazom, 4Tobbl OTBEPCTUE Cpe3aHHoW TpyObl MMEeno AOCTaTOYHYIO Mrowanb CeHeHus
ans obecneveHns notoka.

[onxHa ObITh NpefycMOTpeHa BO3MOXHOCTb LMpKynsuuK B pansepe 3/PC 1 BO3MOXHOCTb LIMPKynsuuu/
3aKayku B IKCMMyaTaLMOHHYK KOMOHHY Yepes MEXKONOHHOEe NMPOCTPaHCTRO.

[ormxHa ObITh 0becnevyeHa BO3MOXHOCTb 3aKpbITUSA KNanaHoB/Nnallek B YCIOBUSAAX MakCMManbHOro pac-
X04a U OaBneHus rnoToka.

KnanaHbl gomkHbl obecneurBaTbe BO3MOXHOCTb 3aKpbITUS MpW nepenage AaBrneHWsi, paBHOM Makcu-
ManbHOMY paboyemy OaBneHuto.

MMBO K/T'T gomkeH BkNovaTb NUHWKO NogavyM MeTaHona ¢ ABOWHON repMeTuauvpyolein/obpaTHoin ap-
MaTypoW € TOUKOW Nodayu, pacnonoxeHHON Mexay BepXHUM U30NUPYHOLLMM KNanaHoM 1 HUXKHUM Cpe3arwLLnm
KrnanaHom UMy nnalikamMu.

B akcnnyaTauMoHHON NMMHUKM MeXAy BEPXHUM U3OMMUPYHLLUM KNanaHoM W HWXKHAM Cpe3aroLlM knana-
HOM WM MnalKkaMy MOXeT OblTb YCTaHOBMNEH AaTHWK 4ABMEHUs.

MpW NPOEKTUPOBAHUKM CUCTEMbI OOHKHO ObiTh YYTEHO BNMUsiHWE OOHOCTOPOHHEro MW ABYCTOPOHHEro
YNIOTHEHUS B NMOMOCTU KaHAaroB.

Cuctema gomkHa npefycMaTpyBaTh BO3MOXKHOCTE 3aMeHbl TEpMeTUM3MPYLLMX 3NeMeHToB Ha BopTy
cygHa.

KomnnekTbl nnawek ¢ npuBogammn AOMmKHbl OblTe CNpoeKkTUpoBaHkb! Takum obpasom, 4Tobel Beina obe-
creYeHa BO3MOXHOCTb UX 3aMeHbl Ha BopTy cyaHa 6e3 HapylweHWs rmMapaBnMyYecknx KOHTYPOB.

Bce npuBoabl kKnanaHoB/mnawek OOMKHbl MMeTb MHAWMKATOPbI MONOXEHWs AMs KOHTPOMNsS ¢ MOMOLLLH
THIMA vnn Bogonasos.

Mnawkn ¢ OBYCTOPOHHUMK TMAPaBMIMYECKMMU NPUBOOAMU OOIMKHbI ObIT 0O60pyaoBaHbl aBToOMaTU4e-
CKOW M MeXaHW4Yeckol CUCTEMOIW BNOKMPOBKM ANS UCKITKYEHUS HENpPeaHAMEepPeHHOro OTKPbITUS.

Bce npuBoabl knanaHos/nnawek AOMKHbI MMEeTb BO3MOXHOCTb PYYHOro nepeeoga M3 3aKpbiTOro B OT-
KpbITOE MOMOoXeHUe.

B pononHeHue k onpeneneHHbIM B pazgene 10 TpeboBaHUsM K MCnbITAHUSAM U AokyMeHTauum MMNBO K/
I'T unn Brnioky cpe3akwLUnX KnanaHoB, HeobxogMMO BLINONHATE cneaytolne TpeboBaHuWs:

a) ucnbiTaHWA nNnawlek Heobxoanmo npoeoauTs B cooTeeTcTBUM NOCT P MUCO 13533—2013 (nyHkT 5.5);

b) ruopaBnuueckoe koHTponsHoe ucneiTaHue NMNBO K/I'T Heobxoaumo NpoBOAUTH B COOTBETCTBUM C
FOCT P MCO 13533—2013 (nognyHkT 8.5.8.6);

C) kBanudmMKaLma cpesalox KnanaHos 4o/mkHa ObiTb MpoOBeAeHa B COOTBETCTBMM C TpeDOBaHUAMU K
UCMNLITAHUSIM KIanaHoB, YcTaHoBMeHHeIMU B FOCT P 51365 ¢ obsasaTtenbHbIM UCNbITaHMeM (PYHKLKUKM cpesa-
HUA 1 obecnevyeHUs repMeTUYHOCTM B COOTBETCTBUM CO CneLugUKaLnen nocTaBLLMKa;

d) paamep obpasua ons UCNbITAHUA HA Cpe3aHne OOMKEeH COOTBETCTBOBATL TpeBOBaHUMAM 3aKa3umKa.

5.4.12 CoeguHuTEnM

5.4.12.1 Obwure nonoxeHuns

CoepguHutens gomkeH obecnevmBaTb MHOTOKPATHOE BLIMOMHEHKWe onepauunili coegnHeHnsa/passeguHe-
HUA B 3aJaHHbIX YCINOBUAX MPUMEHEHWUS B TeYEHWE pacyYeTHOro cpoka akcnnyaTtauum.

BHyTpeHHUI Npoxoa coOeaUHUTENS OOMKEH BbITh rMagkum 1 obecne4nBaTb NPOXOXKOEHWE MHCTPYMEHTA.

YaoepxuBaeMblii B coeanHuTene ron He OOMKEH BNUATH HA NPOLECCH! YCTAaHOBKW UMK 3KCNNyaTauum
coefuHUTEns.

KOHCTPYKLMM C HECKOINbKUMW MPOXOAaMKN OOMKHbI BKNKYaTh repMeTU3npytoLe BTYNKW UMK YANOTHU-
TerbHble MPOKMaZkM AN repMeTu3aL My Kaxaoro npoxona.

CoepuHuTens OoOMmMKeH ObiTb YKOMMNIIEKTOBAH YMIOTHEHWAMM, KOTOPble obecneynBaloT repMeTUYHOCTb
COEMHUTENNSA MO OTHOLUEHUKD K BHYTPEHHEMY W BHELIHEMY OABMEHUIO B MPOLIECCE CMyCcKa, YCTAHOBKMA W 3KC-
nnyaTtauum (cM. npunoxexHue H).

Ecnu ynnoTHEHWSA HECKOMbKUX MPOXOA0B ABMAKTCA YacTbi YNNOTHEHUS OTHOCUTENBLHO BHELLUHEN cpe-
Obl U JOMOMHUTENbHOIO YNNOTHEeHWs, B HENOCPEeACTBEHHOW BNM30CTM K Npoxodam gomkHa ObiTb npegdyc-
MOTpeHa [BYCTOPOHHSAS repMeTu3auuns Ans npefoTBpalleHns NepeToKoB Mexay oTAeNbHbIMK NpoxogamMu.
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Ecnn ncnonb3yloT repmMeTnyHoe YNNoTHEHWE OTHOCUTENbHO BHELLUHEW cpefbl, TO cneayeT ydYuTbiBaTb
BO3MOXHOCTb HAapPYLUEHUS TEPMETUYHOCTM MEXAY NUHUAMMW CUCTEMbI YNPaBNeHUs, SKCNNyaTaLlNOHHOW KOMNOH-
HOW 1 3aTpyBHBIM NPOCTPAHCTBOM.

O heKkT BO3OENCTBUA KOHLEBbIX HArpy3oK AaBfeHUs Ha 30HY, OrPaHUYEHHYI0 YMNOTHEHWEM OTHOCU-
TENMbLHO BHELIHEW Cpefbl, cneayeT YYMThIBaTb MpU MPOEKTUPOBAHWM, MOCKOMLKY B OOHOM WMUW HECKOMbKUX
BHYTPEHHUX YNNOTHEHUSIX MOTYT 06pas3oBaTbCs yTeuKM.

Harpysku oT gaBneHusi npu oTcoeaMHeHUn OMKHbI BblTh paccynTaHbl Ha Haunbonee HebnaronpuaTHbIE
YCINOBWA B YNNOTHEHWK (T. €. CNeayeT NpMHMMaTh BO BHUMAHWE YTe4Ky Mo HanborblieMy auaMeTpy LOMNonHNU-
TENLHOro YNNOTHEHWS, ECNU He NMPefyCcMOTpeHa cucTema cbpoca gaBneHus).

Bce ynnoTtHeHMs 0omxHbl ObITh KBANUMUUMPOBAaHLI Ha MPOEKTHbIE HAarpy3ku OT CBMHUYMBAHWSA/pa3BUH-
UYMBAHMUSA, BO3OEWCTBME JABNEHUNA, TeMNEpPaTyphbl, BHELUHWE HArpy3ku, BO30encTBMe PrHUa0B U Harpy3Kku npu
obCnyXuBaHuK.

KoHcTpykuma coeanHmTens gomkHa obecnednBaTe yoobcTeo obenyxmeaHmua komnoHeHToB. Obcneno-
BaHWE WM OYMCTKA AOMKHbI ObiTh NErko BhINOMHMMbI KaK CHapy»Ku, Tak U U3HYTPW. Y3rbl, B KOTOPbIX MOFYT 3a-
XBaTbiBaTbCA M OCTABATbLCA MOpCKasa BO4A UMK CKBaXKMHHbIe chnouabl, OOMKHbI Nerko pasdbupartbes.

YNNoTHEHUA 1 NPOKNAOKN AOMKHbI BbITh JOCTYMHBI ANs KOHTPONS U NEerko 3aMeHATLCA Ha cyaHe. Bos-
MOXXHOCTb NMOBTOPHOIO MCMOMNb30BAHWUSA YNINOTHEHWIA, YNNMOTHATENBHBIX KONeL/NpoKNaaoK AomKHa BbITe onpe-
AeneHa nocTaBLUMKoM pansepa.

CoeguHuTens M/Mnn COOTBETCTBYIOLLMIA MHCTPYMEHT ANsi ChycKa AOMKHbI obecrneqvBath NO3WLMOHK-
poOBaHWe M BbipaBHUBAHWE COeOMHAEMbIX KOMMNOHEHTOB TakuM 0bpasom, YTobbl NCKMIOYaNock NoOBpeXaeHne
YNNOTHUTENBHbLIX MOBEPXHOCTEN MMM KOHCTPYKUWA COeAUHUTENBHBLIX YCTPONCTE.

BHelWwWHWA npodunk He OMKEH OrpaHnYMBaTEL NPpoxod 0bopyaoBaHUs UNU CneLnansHBIX MHCTPYMEHTOR.

Bce BepTuKanbHble NpOXoabl, BKMOYAA YNNOTHEHWUS M MPOKNAAKW, AOMKHEI UMETb BO3MOXHOCTL KOHTPO-
nsi wabnoHom (cm. 5.3).

5.4.12.2 CoeguHUTENM MOAYNS IKCTPEHHOro OTCOeANHEHUS

CoeounHuTENW OOMXKHbLI obecneuynBaTth BbICTpoe U HaaeXHoe CoeAWHEHWEe W OTCOeAUHEHWEe B COOTBET-
CTBWMW C MPOEKTHLIMMW PELLIEHVNAMU U COOTBETCTBOBATE KPUTEPUAM NMPOYHOCTU, FTEPMETUYHOCTM U YCTONYMBOCTM
K yCTanoCTHOMY paspyLUeHuto.

CoenuHuTenu OOMKHbl ObITh CMPOEKTUPOBAHLI U NPEeaBapuUTeNnbHO HarpyxeHol Takum obpa3om, uTo-
©bl ObIMM MUHUMW3MPOBaHbLI OTHOCUTENbHbLIE NepeMeLleHus aeTtanerd U YNNOTHUTENbHbIX NMOBEPXHOCTEN B
pe3ynbTaTe BHELHUX LWKNUYEeCKUX Harpy3ok. B HopManbHbIX YCNOBUAX 3KCNNyaTauuu CThiKyeMble NoBepx-
HOCTWM COEOWHUTENs AOMKHbI HAaXoAWTLCA MoA NpeaBapuUTenbHbBIM HarpyKeHueM. [pu Bo3nencTBMM ocobbix
Harpy3oK TopLbl COEQVUHUTENS MOTYT pacxouThCs, NPU YCIOBUKM, YTO YMMNOTHEHUSA B COEAUHUTENE OCTaKTCS
repMeTUYHbIMU.

CoenuHutens gomkeH BbiTb rmapaBnMyeckMM, OUCTAHUMOHHO yrnpaensembiM. Kak npaeuno, ycunue
pasMblKaHWs COegUHMUTENs1 AOMKHO NpeBbIaTb yCcunve 3akpbitua Ha 25 %.

CoeguHuTens gomkeH ObITb paccyMTaH TakMuMm obpa3om, 4Tobbl He SONYCTUTL OTCOEAMHEHWUS NMPW No-
Tepe 3anuvparroLlero gaBneHns B ruopaBnuyeckor NuHUK. YkasaHHoe TpeboBaHMe MoxeT BbiTb obecneyeHo
MEexaHu3MOoM camobrnoKMPOBKA COEQUHNTENS UMK PeE3epBMPOBAHNEM C UCMONb30BaHMEM MEXaHWYECKOro unm
MHOrO CTOMOPHOrO yCTPOWCTBA. KOHCTPYKLMS CTOMOPHOrO YCTPOWCTBA JOMKHA NpefycMaTpyMBaTh BO3MOX-
HOCTb ocBOBOXAEeHME B Criyyae ero oTkasa.

B coeauHuTene gomkeH ObiTb MpeayCcMOTPEH pe3epBHLIA cnocob oTcoeguHeHWs, KOTOPbIN MOXET DbIThb
rMapaBnuYecknM Unu mexaHudeckum. [ormkHa ObiTeb obecnedyeHa BO3MOXHOCTb Cpe3aHUa rMOpaBnMyecKoin
00BSA3KN NMMHWK pasmMblKaHWsA/3aMblkaHUs ¢ ucnofb3oBaHnem THIA/Bogonaza mnu npegycMoTpeHsl cpeacTea
ans cbpoca gaBneHus, ecnun ato Heobxogumo ansa cpabartbiBaHMs pe3epBHOro cnocoba oTcoegUHEHUS.

B coeguHuTensix Mogyna 3KCTPEHHOro OTCOeAWHEHWSA B KAYECTBE NEPBUYHOIO YNIIOTHEHUS HEOBX0AUMO
MCNONbL30BaTh YNNOTHEHUS METANI-K-METANMY.

CoeguHuTenb OOMKeH MMEeTb BHELHWA UHOAMKATOP COCTOSHWMSA, OOCTYMHbLIA NS KOHTPOMS C NOMOLLBHO
THMA vwnw Bogonasa.

B coeguHuTene criegyet npefycMOTpeTb BO3MOXHOCTb MPOBEOEHUA UCMLITAHUA YNIOTHEHUS HU3KUM
obpaTHbIM faBneHueM, YTobbl MPOBEPUTH NPABUNLHOCTL COOPKM COBOUHUTENB-YNITOTHEHWNE.

Jonyckn 1 3a30pbl JOMKHLI ObITL YCTAHOBNEHLI TaknMm obpasom, 4Tobel Bce coeaMHUTENW OOHOro pas-
Mepa v KoHdurypauum 6buinm B3aMmMmo3amMmeHAaeMbIMU.

KOHCTpYyKLMA CoeaMHWUTENS SOJBKHA MCKMYaTh BAMSAHME HaXOA4ALWMXCSA B HEM (DrougoB/Bo4bl HA ero
YHKLNOHMPOBaHKE.
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5.4.12.3 CoeguHutens cekunin pansepa 3/PC

CoeauHuUTenNb O0MmKeH bbITh MPOYHLIM U HAAeXKHbIM, 0becneYynBaTh DbICTPOE W HAfEXHoe coeHeHue,
OTCOEeAVHEHWUEe, CMYCK U MogLEM CeKUWiA pansepa.

KOHCTpYyKLMSA coequMHUTENs CekuWid pailepa formkHa obecneynBaTb BO3MOXHOCTE COEAMHATL WU Chny-
ckaTb cekuun pansepa B nwboil nocrneqoBaTenbHOCTU.

YpoBeHb 6€30MacHOCTM COeAUHWUTENS MO OTHOLUEHWIO K Pa3pyLUeHWo B pesynsTaTte nnacTuy4eckon ge-
dhopmaunm, BOZHUKHOBEHWIO YTEHKM U YCTANOCTHOMY paspyLUeHUio SoSKeH BbliTb CONOCTaBUMBIM C YPOBHEM
6e30NacHOCTN COEANHEHHOW C HUM TpyObl.

KOHCTpYKLMS coeauHUTENsl He OOoMKHa [onyckaTbk ocrabrneHva BCreacTBUE OMHAMWYEcKUx Bo3gen-
CTBWI B MpoLecce aKcnnyaTauum.

CoefMHUTENb MOXET TakKe CMyXWUTb ONOPOI ANs nepefaqyun Beca NofBelleHHON KOMOHHEI pai3epa Ha
cnangep parsepa BO Bpems onepauui yCTaHOBKM UIMM U3BNeYeHns pansepa.

KoHcTpyKkumMs coeguHUTEnein pansepa 4OMmKHa BKNOYaTe CPEACTBA KOHTPOMsA yrra noesopoTa gns obe-
crneYeHnsi KOHTPONsA OpueHTaumn TpyOHOM ronoBKkU Nepen Nocagkon M opueHTauumn dpukcaTopa nogBoLHON
ucnelTaTenbHOM apMaTypel nepen NOBTOPHLIM BBOAOM.

MakcumManeHbIA KpYTALLMIA MOMEHT COEANHUTENS A0MKeH OblTe OCTaTOUHbLIM, YTOOLI 0becneynTs (ecnu
NPUMEHMMO):

- YyCWIIME CBUHYMBAHMWA W Pa3BUHYNBAHWUS COEQUHUTENS;

- MOMEHT MpW OpueHTauun TpyBHOM rornoBKu;

- MOMEHT MpY OPUEHTAUNN COEAMHWTENS NMOABOOHOW MCMbITaTENbHOW apMaTypbl B Npouecce noBTop-
HOro BBOAA;

- MOMEHT NpU cpe3aHnn Niboro MexaHM4eckoro BTOPMYHOIro ocBoboXaatoLLero MexaHnama.

Takke cnegyeT y4uTbiBaTb YBENMYeHUEe MOMEHTOB, CBMHUYMBAHWUA U PasBUHYMBAHMWA, NOBOPOTA T. 4.,
BO3HMKaloLLlee BCrneacTBUe NepemMeLLeHnst cyaHa.

B cny4asix, korga coeguHuTens obecneqmBaeT onopy Ans BCNOMOraTenbHbIX TUHUA UM MOZYNS Nnaey-
4ecTH, NPU NPOEKTUMPOBAHWNN COEAUHUTENS AOMKHbI ObiTh YYTEHbI CBA3AHHbLIE C 3TUM Harpy3Ku.

OunameTp BHYTPEeHHEro KaHana coeguHUTens OOMKeH COOTBETCTBOBAThL BHYTPEHHEMY AWUAMETPY NpUCo-
eauHsiemon Tpybbl (Nepexon AoMmKeH BbITh MafkuMi, He CO34atoLWNUi NPensaTCTBUI).

YNNoTHsAeMbIE MOBEPXHOCTWM COEdWHEHWUWN pai3epa AOMKHbI ObiTb CNPOEKTUPOBaHblI TakMM obpaszom,
yT06HI MUHUMW3UPOBATL NOBPEXAEeHUSA B Npolecce paboTbl ¢ CeKUMAMK panisepa.

YNNOoTHSIEMbI@ MOBEPXHOCTH AOMKHBI UMETh KOPPO3MOHHO-CTOMKYH) HannaBKy MM KOPPO3UMOHHO-CTOM-
Koe NoKpbiTHe. Koppo3noHHO-CTOMKOE MOKPLITUE AOMKHO COOTBETCTBOBATL KOHKPETHBIM YCMOBUAM 3KCMnya-
Tauum.

B kauyecTBe OCHOBHbIX YMMOTHEHWA B COEOMHUTEMAX pan3epa MOXHO WCMOMb30BaTh YNIOTHEHUS K3
YrpyrMx MaTepuanos, anNacTOMepoB UMW YNNOTHEHUSA «MeTann K Metanny». Ecnu ynnoTHeHUs «meTann K me-
Tanny» He UCMOoMb3yioT, TO JOMKHO ObiTh 0becnevYeHo pe3epBUpoBaHMe YMIOTHEHMS (OCHOBHOE YNNOTHEHWE
nJKC pesepsHoe).

Harpysku OT gaBneHus Npu oTcoeauHeHun SOMKHbl ObiTh paccunTaHbl Ha Hanbonee HebnaronpuATHLIE
YCIOBWS B YNMOTHEHMU (T. €. criegyeT NPUHUMAaTL BO BHUMaHKe yTeuky no Haubonslwemy guameTpy A0NOMnHU-
TEnbHOro YNMNOTHEHWSA).

CoeauHeHne MOXET BKIHO4YaTb CPeACcTBa AN UCMbITaHWMIA COeAWHEHUs NOoA OaBneHnem nocrie cbopku
Oe3 BozgencTBuA gasrneHusa Ha cam pansep 3/PC. 31o MoxeT ObiTb JOCTUIHYTO MYyTEM UCMLITAHWA YMIOTHE-
HWs1 0BpaTHBIM AaBMNEHWEM, T. €. UCMbITaHWe NOoA HU3KUM AaBreHnem A5 NpoBepku NpaBubHOCTA YCTaHOBKK
YNSIOTHEHWS.

Jonyckn pa3mepoB v 3a30pbl AOMkHbI ObITe onpegenexsl Takum ob6paszom, YToObl BCce COeaMHUTENM
oAHOro pasmepa u KoHhurypauum beinv BzamuMmoszameHseMbiMi. [1na obecneyeHns B3auMo3aMeHAEeMOCTU B
npouecce U3roToBMEeHUS MOXKHO NMPOBOAMTL BbIOPAKOBOYHLIN KOHTPOMb NPOXOAHLIMU Kanubpamu B3ameH pe-
ryNSPHBIX UCMBITAHWIA HA B3aMMO3aMEHSAeMOCTb.

5.4.13 YcuneHHan cekuua

YcuneHHast cekumsa JofkHa obecneunBaTb B pai3epHO cMcTeMe NepexodHyH 30HY C NPOMEXKYTOUYHBIM
3Ha4YeHWeM KecTkocTu Mmexay MNMMPA 1 painzepoM. [laHHas CeKUMs LOMKHA BOCMPUHUMATL NoKanbHbIe Hanpsa-
KEHWA, MOBbILWAS TakuM oBpa3om YCTanocTHYH AOMTOBEYHOCTb WM pacluupsis Ouanas3oH pabouyux ycrnoBuii
cuYCTEMbI painsepa.

BepxHuiA KOHeL, YCUMEHHOW CeKLUUN OOMKEeH BKMKYaTb CTaHOAPTHbIA coeguHUTeNb, obecnedynBaroLLmi
ee MoJKNKYyeHrne K CaMoil HWXKHeN cCekUnn pansepa.
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HwKHWA koHeL, yCMNEeHHOW CekuMn OormkeH obecnednBaTb COEOWHEHWE C MOAYINEeM 3KCTPEHHOro OT-
COEONHEHWUS UIMKM MHCTpyMeHToM Ang cnycka [NPA. [Ina coeguHeHWs MOryT ObiTb MCMOMb30BaHbl draHel,
OyrensHoe coeWHeHWe Unu cneumansHelil CoOeQUHUTENL pan3epa.

[nuHa ycuneHHoOW cekuMu U pacnpefeneHne XecTKOCTU OOMKHbI BbiTb 060CHOBaHLI B NpoLecce npo-
€KTUPOBaHWS KOHCTPYKUMKM pai3epa W OOMKHbl yYUTbIBATh KOHCTPyKUMO MPA n ycTeeBoro obopyaoraHus,
YTOObl UCKNIOHYNTE BO3HUKHOBEHME U3ObITOYHbBIX HArpy30K Ha OTAEMNbHbIE KOMMOHEHTLI.

OunameTtp ycuneHHol cekuun (BKModas coeguHUTenun) gormkeH obecnedmBaTh ee NpoxoXkaeHue Yepes
POTOPHbIN CTOM.

Ocoboe BHMMaHWe J0MKHO BbITh yaeneHo obecnedvyeHuio NpoLecca MOHTaXa YCUIIEHHOW CEKLMKA K HUX-
Hemy OnoKy paisepa aAnsg BHYTPUCKBaXWUHHBLIX paboT, BeINONMHAeMoro B 6ypoBoi WwaxTe cyaHa.

5.4.14 Cekuuu pansepa

CraHpapTHble CeKuMmn pansepa A4OMKHbl MMETb MUHMManbHyo anvHdy 13,7 m. Bce ctaHgapTHble Cekuymm
O HOTO pai3epa JOrMKHbl MMETb OAMHAKOBYIO ANKUHY. [na obecneveHnss HeobXoAMMOM ANWHBI KONOHHLI pan3e-
pa AOMmKHbI ObITb MPEaYCMOTPEHbI YKOPOYEHHBLIE CEKLMM, UMELLME Takne e CoOeauHUTeNu, Kak u cTaHgapT-
Hble CeKunn parnsepa.

B cobpaHHOM COCTOSIHMM CEKL MW paiaepa OOIKHbI CO30aBaTh HEMpepbIBHbIE KaHansl ANS 3KcnnyaTa-
LWOHHOW KOINMOHHLI M 32aKONMOHHOMo npocTpaHcTea Mexay MNOA unu TpyOHol ronoekoi 1 obopygoBaHuemMm Ha
cynHe. OCHOBHON (hyHKLMEN CeKLMM pali3epa SBNSETCA TPAHCNOPT CKBaXXMHHbIX chrioM40B B MpoLecce 3akaH-
YMBAHWUS CKBaXWHbI UM NMPOBEAEHWS BHYTPUCKBaXXMHHbIX paboT ¢ obecnedeHnem BepTUKanbHOro 4oCTyna K
3KCNIyaTauMoOHHON KOMOHHE ¥ MEXKOMOHHOMY NPOCTPAaHCTBY AN BhINMOMHEHUA onepauyi ¢ UICNoNb30BaHUEM
KaHaTHOW TEXHUKKU NN rTMBKux Tpyo.

CoeguHuTenu parsepa AOMKHbI ObiTb MOEHTUYHLIMK, YTOOLI 0BecneYnuTb BO3MOXKHOCTL COEOMHEeHUSs
noboro yMcna cneumanbHbIX CeKUU, Takux Kak nepesogHuku MIMBO, ycnneHHas CekUns, HaTsSKHas CekLms,
rmajkoe coefuHeHue v nepexogHuk NMAOA,

Ons nogayn k M®OA 1 TpyOHOM ronoBke rMapaBnMyeckon N ANeKTPUHECKON 3HEPTMK U CUrHANOB CMCTEMDI
yrnpaBneHWs MOXET BbiTb MCMONL30BaH LWraHrokabens cMCTeMbl yNpaBneHns. Ha cekumax paisepa ¢ 3agaH-
HbIM LLIAroM JOJKHbI BbITh YCTAHOBMNEHbB! XOMYThI ANS KPENMeHWUst 0OHOMO UMW HECKOMNbKMX LWNaHrokabenen.

Cekunn panzepa He OOMKHBI MMETh HE3aKpenmeHHbIX AeTanel unu getanen, KOTopsle MOryT oTcoeau-
HUTBCA B NMpoLecce Cnycka v nogsbema panaepa.

KoHCTpyKUMSa ceKkuun pansepa, coeqUHUTENen U BCeX COCTaBHbLIX YacTel AOMKHA UCKMYaTb UX Mo-
BpeXJeHWe B npolLlecce cnycka v nogbema pansepa.

JomkHo BbiTe NPeaycMOTPeHo pasMelleHe cekuui pailsepa Ha cTennaxe B BUAe CBeYer U3 ABYX UMn
6onee cekUWi.

5.4.15 HaTtaxHaAa cekumna

HaTsxHas cekuma OomKHa BKMYaTh NEPEeXO4Hoe KOMbLOo, NpedHasHadeHHoe ONS COMNpPsKeHUs C Ha-
TSDKHBIM YCTPOMCTBOM DypoBOro pansepa.

Ha cygax, He MMeloLLMX CUCTeMbl HaTsKeHWUs BOOOOTAenNsLen KoNnoHHbl (BypoBoro paiisepa), HaTax-
Has ceKuMs OOmKHa ObiTb CHabXeHa npoyLlumMHaMm UM aHanorMyHbIMKM 3ieMeHTamMu, obecrnevmBaloLLMmMm 3a-
KpernneHWe HaTSKHbBIX TDOCOB CUCTEMbI HATSXEHUS cyaHa. [LomkHO BbiTh NPEaYCMOTPEHO AOCTATOYHOE YACTO
NPOYLUWH ON$1 BEIPABHUBAHWUS CUCTEMbI HATSXKEHUS U MUHUMU3ALIMK KPYTSALLErOo MOMEHTA B CUCTEME pan3epa.
Bo3mMoXHO npuMeHeHWe BepTMXKHOMO Komnbla AnA NOBOPOTa MPOYLIWMH Ha HATSXHOW cekuuu, 4Tobbl ynpo-
CTUTb ee BblpaBHUBAHWE C CUCTEMOW HATSKEHWA CyaHa.

[na cynos, AKOpHast CUCTEMa KOTOPbIX BKITIOYaEeT TYpPerb, Uiy CyAoB, 000pyaoBaHHbLIX CUCTEMOWN QWHa-
MUYECKOro No3uUUMOHUMPOBaHUWSA, UCTONb3YEMbIE B BEPTOMHOM KOMbLEe MOALMMHUKA LOMKHbl UMETh HNU3KWUIA
kKo3adhpULMEHT TpeHUA. MOMEHT CKPy4YMBaAHUA U KPYTALLWA MOMEHT BEPTIHOXKHOMO KoNnbLa B pabounx ycrnoBumsax
JOMmKeH ObITb JOCTATOMHO HW3KWMM, YTODbI UCKMKOUYUTL HEXenaTernbHOe CMELLEeHWEe HATSDKHBbIX YCTPOWCTB U
nepenadvy KpyTsALLero MOMeHTa Ha paiaep.

Mpy HEeOOXOAMMOCTW HaTsXKHasA CeKuusa OOMKHa (POpMMpOoBaTh HenpepbiBHbIE KaHanbl 4N aKcnnyaTa-
LMOHHOW KOMOHHbI M 3aKONOHHOTO NpOoCTpaHCcTBa. BepxHuUit KOHeL HaTSKHOW CeKUMM A0MKeH DbiTh COedUHEH
C rMagKkMM coeguHEeHWeM U KOPOTKUM NaTpybKom. HUKHAS YacTb HATSHKHOWM CeKUMM omKHa OblTb coeguHe-
Ha CO CTaH4AapTHOW cekuMen panaepa.

KoHCTpYKUMS HATSKHOW CEeKUWM, BKIHOYAs MEPEXOAHOE KOMbLO, MPOYLUWHBI M BEPTIHXHOE KOMbLO,
OOIKHA:

- obecne4mBaTh yaepkaHue nofHoro seca paisepa 3/PC, Bkntovast HKHWIA ONokK painsepa gns BHyTpu-
CKBaXXMHHbIX paboT n MNAPA, ¢ y4eToM BMUAHUS N3DbITOYHOMO HaTSHKeHUs! U AMHaMWYEeCKNX BO3OeNCTBUIA;
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- KOMMEHCUPOBATb aCMMMETPUYHOE HaTSXKEHWE, BbI3BAHHOE OTKa30M Kak MUHUMYM OHOr0 HaTsKHOMo
YCTPOWNCTBA;

- KOMMEHCUPOBATb HEPABHOMEPHOCTL Harpy3ku BCNneacTBUE HECOOCHOCTW HATSXKHBIX TDOCOB CyOHa;

- ecnu NpPUMEHUMO, KOMMEHCUPOBATL CTaTUYECKUE ¥ AMHAMUYECKUE BO3OENCTBUSA OT KOMblLa yCTpou-
CTBa HaTsXeHusa DypoBOro pansepa c y4eTOM BO3LENCTBUSA HArpy3ku B pe3ynsrare Nepuoguyeckoro unm no-
CTOAIHHOIO HaxXxOoXOEeHUs KOomnblia HaTSHOro YCTPOMCTBA B 30HE 3annecka;

- ecnu NpPUMEHUMMO, KOMMEHCUPOBATL BO3AENCTBUE KPYTSALLEro MOMEHTa U3-3a COMpPOTMBIIEHUA MOBO-
POTY BEPTITHOXKHOTO KOMbLA UMW HATSKHOIO KOmMbLia cyaHa.

5.4.16 Napkoe (3aWUTHOE) coegUHeHne

Magkoe (3alWWTHOE) coeqMHeHWe NpeacTasnaeT coboi 3alUUTHYH BTYIKY, KOTOpAasi MPOXOAUT Yepes po-
TOpHbLIA cTon. Ecnu He onpegeneHo nHade, BTYNKa O0MKHA ObiTb CheMHOoM, YToOkl obecneyrMBaTh KOHTPOIb U
obcnyxnBaHue pacnofnokeHHbIX BHYTpW Hee Tpy6. [nuHa BTYNKM AomKHa ObiTb 4OCTATOYHOR, YTOObLI NPOATK
4yepes POTOPHbLIA cTon, AnBepTep U rbkoe (LWapoBoOe) COeAMHEHWUE, BKMOYAs 3anac AMNWHbI, YYUTbIBALLMNA
BEPTMKamNbHbIe NepeMelLeHNst CyaHa OTHOCUTENbHO KOMOHHbI pansepa.

BHelHWA Npodunb 3aLMTHOM BTYMKWM OOMKEH ObITh rMagkuM, YToObl UCKMOYUTE 3alenneHue npu oT-
KIMOHEeHUAX BCNeACTBME KadKKu CyQHa B NpoLecce nepeMeLleHns BHYTPY pOTOPHOro ctona. 3alurHas BTynka
OomkHa obnagate NOHUMXEHHORN XEeCTKOCTbIO NpU U3rnbe, YTobbl YMEHbLUUTL M3rnbatollme MOMEHTHI, nepe-
LaBaemble Ha NOACOeAMHEHHblE CeKUuMW panzepa. MoryT ObiTe NPUMEHEHb! CNMOLWHbBIE BTYMKWA UMK BTYIKK,
COCTOSALLME M3 HECKOMNbKNX CEMMEHTOB.

Ecnu He ykasaHo MHave, rmagkoe (3almnTHoe) coeguHerne 4omkHo ObiTe 060pyaoBaHO CTaH4aPTHLIMU
coeuHUTeNnsMU paisepa. BepxHuin KoHeLl 3allMTHOW BTYNKKM coednHsaeTca ¢ nepexogHukom MADA. HmxHun
KOHEeL| 3aLLMTHOM BTYNKN MOXET OblTb COEANHEH C HATSXKHOW CeKLMEN MNN C MPOMEXKYTOUYHOW CeKLMel (KopoT-
KUM naTtpybkom).

Ynpaenstowmii wnaHrokabenb MoXeT ObITb pacnonoXeH napannensHo rnagkoMy coeguHeHuno. B atom
crny4ae oH gofkeH nubo nNpoxoauTb BHYTPW 3alMTHOW BTYMKKM, nnbo cooTBeTcTByOWMM obpa3om ObiTh 3a-
KpenmneH CHapyXu B cneynansHoM yrnybneHum Ha BTyrke, YTobbl He JONYyCTUTL NOBPEeXAEHWe WwraHrokabens
npu ero NpoxXoXaeHUn Yepes POTOPHLIN CTomM, OMBepTep 1 rmbkoe coeguHeHue.

Ocoboe 3HadYeHWe JOMKHO ObITh yoeneHo Bonpocam obecneyeHus NOrpyakd U MOHTaxa rmagkoro co-
eQWHEeHUS B MOMEBbLIX YCMOBUSIX.

5.4.17 MNMepexoaHUK Nanyb6HOW UCNbITaTeNbHOW (hOHTAHHOW apMaTypbl

BepxHaa yacTb nepexonHuka MDA coeamHAeTCa ¢ HUKHUM coeanHeHnem MUDA. CoeanHeHne MoxeT
BbITb hnaHueBbiM, pe3b6oBbBIM UK OPYTUM COeAUHEHMEM, onpeaensieMbiM KoHcTpykuned MUOA. HukHAs
yacTb nepexogHuka NMADA coegnHAeTca ¢ rMagkuM COedUHEHWEM C MCMNONb30BaHUEM CTaHAAPTHOrO coenu-
HeHWs pansepa. B kauvecTtBe ancTepHaTuBbl, nepexodHuk MADA moxeT BXoOWTb B KOHCTPYKUMWKO rMagKoro
COEANHEHUS.

OnwuHa nepexogHuka NMAPA nomkHa OblITb MUHUMAaNEHO BO3MOXKHOM.

5.4.18 Many6Hana ucnbiTatenbHaa poHTaHHasa apmartypa

MDA obecnevmBaeT BO3MOKHOCTb MEPEKPLITUS CKBAKMHHOMO NMOTOKA W MMYLUEHWUST CKBaXMWHbI.

MADA gomkHa UMEeTb BEPTUKANBHYH KOHCTPYKL MK CO CKBO3HBLIMU NPOXOAHLIMW KaHanamu. Yucno npo-
XOOHbIX KAHANOB [OIKHO COOTBETCTBOBATL KOHCTPYKUMK pandepa 3/PC 1 ycnoBUsIM ero NpUMMeHEHNS.

BepTtukaneHeIn KaHan gomkeH obecneyneats GecnpensaTCTBEHHOE NPOXOXAEHWE WHCTPYMEHTOB, CMy-
CKaeMbIX Ha KaHaTe/rnbkux Tpybax.

KoHdurypauusa 3anopHon apmatypsl NMA®A gonmxkHa Brkn4Yate Kak MUHUMYM MO OOHOW 3afBWMXKKE Ha
Ka)KOOM BepTMKanbHOM KaHane u no o4HON 3a4BWXKe Ha OTBOAALLEN NUHUK Kaxaoro KaHana, ecnm MHoe He
onpegeneHo 3akasyukom. Bece 3agBuXKM OOMKHbBI BbITh QUCTAaHUMOHHO ynpaBnsaembiMu. 3a4BWXKKW HaA OTBO-
OAWNX NUHUAX OOMKHbI NEPEXOOUTL B 3aKPLITOE COCTOAHWE NPW BO3HMKHOBEHWMW OTKa3a W onxHbl obecne-
UMBaTbL [OBYCTOPOHHKOK repmetusaumio. [naedHele n/unu BepxHue 3agBukku NMANDA pomkHbl obecneunBatb
OBYCTOPOHHIOK repMeTU3aLmio U He MeHSITb NOMOXeHUs Npu BO3HUKHOBEHWK OTKa3a.

Bpems 3akpbiTva 3a0BWKKM Ha OTBOASLLEN NNHUKM LOMKHO COOTBETCTBOBaTL TpeboBaHMAM K npoueccy
TEXHONOrMYeCcKoro 0CTaHoBa.

KoHcTpykuua NMAOA nomkHa cooTBeTcTBOBaThL TpeboBaHusam FOCT P 51365 unu 3kBMBANeHTHOrO CTaH-
gapta.

MADPA Heobxogrumo npoBepATh WabnoHom B cooTeeTcTBUKM ¢ TpeboBanuamu FOCT P 51365 nnu akeu-
BaNeHTHOro cTaHgapTa.

BokoBble 0TBOA M OTBOAbLI JIMHUK TMNYLIEHWS crieqyeT HanpaensTe BHU3 nod yrnom 90°. JomkHa ObiTb
obecneveHa BO3MOXHOCTb MOAKTIOHMEHMS K OTBOgAaM TMOKUX TPYD MM BEPTIOXKHBIX CoeanHeHun. MNpu npoek-
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TUPOBaHUW OTBOAOB AOMKHbI DbITh YYTeHbI 3rnbarLLne, pacTsarMBanLLne U cOBUralolle Harpysku, co3gaea-
emMble rubkumn Tpybamu, B COMETAHUK C BO3LEWCTBMEM BHYTPEHHErO AaBNeHns.

B MU®A ponxeH ObiTe 0BecnedeH KOHTpPOIb JaBNeHUs B BEPTUKansHOM(bIX) KaHane(ax).

MANDA gomxHa OblTb B COCTOSIHUM YAEPXKUBATh BCH KOMOHHY pansepa 3/PC, Bknovyasa cucteMy TpyoHOMA
ronoeku unu MNOA, Bknouas M3bbITOUHOE HATSXKEHWE B Npouecce NOATBEPXKAEHUA KOPPEKTHOW mocagku u
dhukcauum nogeoagHoro obopynosaHus.

BepxHsasa vactb MAPA gomkHa obecneynsath ycTaHoBKY nepexoaHuka ansa K/ICT. NepexogHuk gna KIC'T
MOXET BbITb HE3ABUCUMBLIM UMK ABMASTLCS YaCTbO KOHCTPYKU MK MAPA.

Mpwu npoekTupoBaHuu NMUOA fomKHEI ObITh YYTeHbl N3rnbarLLe Harpy3ky, co3naBaemMble NePEXoaHN-
kom ona K/T'T.

BepxHee HaTsaxeHWe pai3epa obecneunBaloT ¢ UCNOMNb30BaHWEM OOHOIO U3 CNeAyHLLMX 3NeMEHTOR:

- HaTsKHOE Konbuo, BCTpoeHHoe B MNMNDA;

- HatshkHasa pama MDA, sakpenneHdHasa Ha MDA vnu nepexogHunke ansa K/IT'T;

- anesaTop obcagHbix TPYD, 3aKkpenneHHbIn Ha nepexogHuke ans K/IIT;

- MPOYLUWHbLI, CMOHTUPOBaHHLIE Ha Bbnoke MADA.

Ecnu HaTaxHoe KonbLo BCTPOEHO B KOHCTpYKUMio MADA, To HeobxoauMo yuuThiBaTb YMCNO TOYEK NOA-
KIMIOYEHWSA TNMHUA HaTSXKEHWS, BO3MOXHOCTbL BpaLLeHWA Konbla M Hanuyue OOKOBLIX Harpy3ok. HatskHoe
KOMbLO OOIMKHO ynpollaTh NPpMMEHEHWE LUTPOMOB 3neBaTtopa UMW BbICOKOMPOYHbLIX KaHATHbLIX cTponoB. Pas-
Mep NPOYLUWH OOIMKEeH COOTBETCTBOBATL HArpy3kKam npu HaTsKEHUMW.

Ecnun npegycmMoTpeHo npuMeHeHne HaTsbkHon pambl MDA, oHa fgomkHa BbITe paccynTaHa Ha BCe Ha-
rpy3Kku, UMerLLMe MecTo B NMpoUecce 3Kcnnyataumm. HataxHaa pama JomkHa orpaHuMYMBaTh B YCTaHOBIEH-
HbIX Mpedenax Harpysku W gedopmaluy OoT CMOHTMpoBaHHOro Ha MDA obopynoeaHusa (Hanpumep, MMBO
K/TT n ycTbeBoe nojatolliee yCTPONCTBO ANst TMBKuX Tpyb).

MDA co BcTpoeHHbIM nepexogHukom ana K/I'T gomkHa MMeTh Ha nepexoaHuke npodunb ona nog-
KItoYeHWs cTaHgapTHoOro anesatopa obcagHbix TpyD. HapyKHbIA AuamMeTp v ynopHbIi dhnaHew B 3TOM cryvae
AOMKHbl COOTBETCTBOBATL CTAHAAPTHLIM COeAMHUTENbHBEIM MydTam obcagHbelx Tpy6 Takoro e guameTpa.

Pazmep npoywunH NMADA ana sakpenneHus WTPOMNOB 3neBaTopa UMM BbICOKOTPOYHbIX KAHATHLIX CTPO-
NoB cnefyeT onpefensTs C YY4eTOM 3HaYeHUN Harpy30K Mpu HaTsKeHUN.

KoHcTtpykuusa NMUADA v ee KOMNOHEHTOB [omkHa obecneunBaTh BeaonacHoe BhINONHEHWe paboT no no-
rpy3ke-Bbirpyske NMA®A Ha non 1 ¢ nona BypoBoit yctaHoBkuU. [TUPA gomkHa ObiTe 06opygoBaHa 3allUTHOR
KOHCTPYKUWEW, ANA NpefoTBpalleHnss NOBpeXAeHWA Npy NpoBeaeHUn Norpy3odHbix paboT. B HWxkHeln yactu
MDA gomkHO BbITe NPeayCMOTPEHO coeanHeHne ¢ nepexogHnkomM MADA.

5.4.19 MNepexogHuk ansa kaHaTa/rubkux Tpy6

Ona coegnHenus MNMNBO K/I'T n nybpukatopa ¢ MDA unv HenocpeacTBEHHO C pan3epom cnenyer uc-
nonb3oBaTth nepexogHuk onsa K/I'T.

MepexodHuKk MOXeT ABMATLCH YacTelo MDA nnu paiisepa unm 6biTe OTAEMNBHBIM YCTPOWCTBOM.

BepxHaa yacTb nepexogHuka JoMmKHa umeTb pe3sboBoe coeguHeHue, hraHueBbli Ui cneunanbHbIA
coeguHuUTENb. s onepauunin ¢ UCMONb30BaHMEM KaHaTHOW TEXHUKKM NpeanoYTuTenbHbIM ABMseTcsa pe3bbo-
BOe coeauHeHwe. [lna onepauui ¢ ucnonb3oBaHWeM rubkux Tpyb npeanoduTuTenbHbIM ABNAETCS hnaHLUeBbIi
UNV cneunansHell coeguHuTens. Mcnonk3yemoe coegMHeHWe OOMKHO ObITb paccyMTaHO Ha Harpysku npu
coeanHeHWn/paccoeHEHUW, HAarpy3Kku OT BO34eNCTBUS OABNEHUS U TEMNEPATYPhb! U BHELLIHWE Harpy3ku.

MNepexogHuk gormkeH ObiTb CHabxeH npodunem 4Na CONpPsXKeHUss Co CTaHAapTHLIM areBaTtopom obcag-
HeIX TPYD. HapyXHbili guameTp 1 YNopHLIA donaHel B 3TOM Criy4ae AOIMKHbI COOTBETCTBOBATL CTaHAapPTHbIM
coeguHUTENbHBIM MydbTam obcagHbix TpyD Takoro xe guamertpa. [NepexogHuk gomKeH obecnevymBaTh repme-
TnyHocTb conpsikeHus ¢ MNIMNMBO K/T'T B ycnoBusax akcnnyatauuu.

5.4.20 HaTtsxHaa pama nany6HoW ucneitatensHoW pOHTaHHOW apmaTyphbl

HatskHas pama gomkHa yaepxueaTte painsep 3/PC Ha komneHcaTope kadky Tanesoro bnoka nubo nog
6nokom MDA, nubo Hag HUM.

HaTtsxHas pama gomkHa ObiTe B COCTOSHUW YOEPKWBATL KONOHHY pair3epa, BKMYas cucteMy TpyoHor
ronoBku unu MNM@A, ¢ y4etom n3bbITOMHOIO HATSKEHWUS 418 NOATBEPKAEHMS NPaBUITbHOW NOCagkM 1 brukcaumn
nogBogHoro obopygoBaHua. Kpome Toro, yCTOMYMBOCTL HATAXHOM paMbl K OCEBLIM HArpy3kam JoMmkHa ObiTb
He MeHbLlUe, YeM Yy cekunin panzepa 3/PC.

MocTaBLWwmMK OOMKeH onpegenuTb HA OCHOBe OOLLEro aHanu3a pans3epHol cucTeMbl Tpebyemylo ycTom-
YMBOCTb K M3rMby HaTsKHOW pambl. ODLLMIA aHanW3 OOIKeH BKNoYaTh AMHAMKWYECKUe U cTaTudeckne Bosaei-
CTBMSA.
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Tpebyemas npoeKkTHasa ycTanocTHas ONTOBEYHOCTL HATSXHOW paMbl OMKHA ObiTh NOATBEPKAEHA NPU
npoBeneHun obliero aHanunaa cuctemMsl pansepa 3/PC.

BbicOTa HATSHKHOWM pambl HE OOIMKHA NPenATCTBOBaThL YCTaHOBKe obopynoBaHus Ans paboTkl ¢ UHCTPY-
MEHTOM Ha KaHaTe/rnbkux Tpybax. [omkHa ObiTb NpeaycMoTpeHa BO3MOXHOCTL BhLINMOMHEHUS MOTPy304YHO-
pa3rpy3ouHbIX paboT u cbopku/pa3bopku BHYTPUCKBAXMHHOTO 0D0pyaoBaHWsA Nog HATSHKHOW pamoi.

Pama pomkHa BkniodaTe pabodee okHo gna obecnedeHus paboTel yCcTponcTBa nogaqn rmbkmx Tpyo,
axekTopa u MMNBO He3aBUCUMO OT NEpeMeLleHnin cyaHa.

KoHCcTpyKkuuMs pambl gormkHa gonyckatbh ee BpauweHwe otHocuTenbHo [MM®A. Kak npasuno, cnegyet
npegycmatpueaTh NoBopoT Ha 90° BOKPYr BEPTMKANLHON OCK.

Pama pomkHa 6bITe 06opygoBaHa pabouei nnatdopMoi ANg AOCTYNa K COOTBETCTBYHOLLUM pabounm
30HaM.

Pama gomkHa umeTb CUCTEMY OMS1 HanpaBneHUsa u orpaHUYeHUst FOPU30HTaNbHOMO CMEeLLEHUS FONMOBKK
nogadvu rmbkux TpyO B npouecce aKkcnnyaTauun.

HaTsbkHylo pamy crnegyeT NoCTaensiTh CO CTaLMOHAPHO ycTaHOBNeHHou nebeakon ons MoHTaxa oGo-
pyooBaHus npu pabote ¢ MHcTpyMmeHToM Ha K/T'T. JomkHo ObITe 0BecnedeHo OUCTAHUWOHHOE yrpaBneHue
nebenkon ¢ paboyel nnatopMbl HA HATSKHOW paMe u/unu ¢ nona dypoBoi ycTaHoBku. Jlebeaka OomkHa
obecrnevynBaTh NOABLEM CO CKOPOCTLH, NMPEBLILLAKLER CKOPOCTL BEPTUKANbLHLIX NMepeMelleHuid cygHa. [py-
30MnogbeMHOCTb nebeakm OormkHa Kak MuHuMyM Ha 30 % npeBbllaTe MakCUMarnbHbIA NOAHMMAaEMbIA Bec
(ycTpoicTBo noga4qn rubkux Tpyo, Hanbonee TsKenon cGopKku CnycKaemoro B CKBaXKMHY 0BopyLoBaHWUs, yeu-
e pasmblikaHnsa DbiCTPOPazbLEMHOIO CoOe4MHEHUA roNoBKK MMbkux Tpyb 1 T. 4.).

Pama nomkHa MMeTb ruapaBnuyecknii NogbLeMHUK Ans paboTel Ha BbICOTe, YyNpaBnsaeMblid AUCTaHLUOH-
Ho ¢ pabouei NnnatopmMbl Ha HATSXKHOW pame Ku/unu ¢ nona BypoBO YCTAHOBKM.

B pabounx 30Hax JOMmKHbI ObITh MPegyCMOTPEeHblI CTPaX0BOYHLIE MOACA.

5.4.21 Beptntor

B konoHHy pawsepa 3/PC moxeT OblTb BKIOYEH BEPTION, 06ecneqnBaiowmii BO3MOXHOCTE COXpaHeHUs
NOMoXeHNsA painzepa nNpyu M3MEHeHUMK nonoxeHus cyaHa. OCHOBHOW 3ajadvei BepTrora ABMNAeTCs yaepxa-
HWe 3agaHHon opueHTauuu NMAOA 1 HaTAXHON pamMbl OTHOCUTENBHO nona byposol ycTaHoBkW. OTHOCUTENb-
Hoe BpalleHue, Kak NpaBuo, UMeeT MecTO BO BpeMs nocagku TpyOHON ronoBKM U M3-3a pbiCKaHbsA CyaHa C
OWHaAMUYECKMM NO3ULMOHUPOBAHUEM.

Beptnior gorkeH ObiTe pacnonoxeH mexay MNMAPA w rmagkum coeguHeHueM. OuanasoH paboyero
OaBneHWst U TeMnepaTypbl Ans BEPTNOra AorMKeH coBnaaaTh UMM NpeBblllaTh COOTBETCTBYHOLWMA AUMana3oH
MADA.

[Ons obecne4yeHns repMeTUYHOCTY NMPUMEHUTENBHO K A0BBIBAEMBIM 1 HAarHeTaemMblM hnongam cnegyet
MCMOMNb30BaTh PE3epPBHbIE YNMOTHEHUA U3 YNPYrMX Matepuanor U 3NacTOMEpPOB (OCHOBHbIE U OONONHUTENb-
Hble). Ha ynnoTHWTenbHble NOBEPXHOCTU OOIMKHLI DbiTh HAHECEHbI KOPPO3UOHHO-CTOMKUE HAMNAaBKU.

B kopnyce nog NoAWMWNHMK BepTora AOMKHO ObITh NpeaycMOTPEeHO YCTPONCTBO ANA cOpoca gaBneHus
Ha crny4ar yTeyku B YyNNOTHEHUAX.

KpyTALMiA MOMEHT pasBMHYMBaHKA BepTIOra JommKeH ObiTh Bonblue paboyero kpyTsALero MoMeHTa s
obecneveHns ceobopHoro BpalleHus. [pu onpegeneHnn conpoTUBNeHUs CBOBOAHOMY BpallleHU0 BepTora
OOMmKHa BbITb yYTEeHa KEeCTKOCTb KOMOHHBI pain3epa Ha KpydeHWe U CONpPOTHMBIIEHUE KPYYEHUIO BEPTIHXKHOIO
KONbLLa HaTSKHOW CEKL MU, KOMNbLA CUCTEMEI HaTsXeHUs1 BypoBoOro pansepa, aneeaTopa v BEpTNra BepxHero
npueoga.

BepTtntor gomkeH ObiTb paccyMTaH Ha Harpysku, BOo3HWKawlMe B npouecce nepemeeHns MADPA u
Broka rmagkoro coeguHeHns oT TpyBHon nanybel 4o nona OypoBOi YCTAaHOBKM.

Beptnior gomkeH BbiTb paccunTaH Ha NPOEKTHLIE HArpy3kM U UX COYETaHWS, YKa3aHHble B pasaene 6.
Ocoboe BHUMaHWEe OOMKHO ObITh YOENEeHO YyCTANOCTHLIM Harpy3kam npu pabote B pexume c MNMOA.

Mpouecc keanudukalm BepTnora JOMKEH BKIYATbL PacyeThl U UcnbiTaHus (cM. 6.6 n npunoxeHue J).

5.4.22 JIuHMA uMpKyNALUM 3aTPyOGHOro NnpocTpaHcTBa

TMOKYI0 NIMHWIO (MITM HECKOMBKO JIMHWIA) CUCTEMbI LIMPKYNALUKM MOXHO MCMNOMb3oBaTh Ana obecneveHus
OBWKeHus chntomga ua 3aTpybHoro npoctpaHcTea. [Ans unpkynauumn B pansepe 3/PC, unpkynauum B 3atpyo-
HOM MPOCTPaHCTBE, ONPEeCcCOBKM 3aTpyOHOro NpOCTPaHCTBA U MYLLEHUS CKBAXWHBI, KaK MPaBuno, UCNonb3yrT
TNUHWI0 Manoro anameTpa. JIMHUA LMPKYNALUMK MOXET BbITh BKITHOYEHA B KOHCTPYKUMIO WinaHrokabens ynpae-
TNIEHUs CUCTEMBI BHYTPUCKBaXMHHbIX paboT. Pasmep nuHuK (NMMHWIA) cnegyeT BoibupaTs € y4eTtom TpeboBaHui
K nmpouedypam rmyleHWs cKkBaxKuH. HoMuHanbHoe gaBrneHue NUHWW He OOMKHO OblTh MeHblue, YeM HOMMU-
HanbHoe aaeneHue pansepa 3/PC.

58

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 62 /218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

MNpobHoe gaBneHne M MMHUMAanNbLHOE gaBneHne paspbiBa AOMKHbI COOTBETCTBOBAaThL TpeboBaHuaM Ans
NWHWIA OPOCCenMpPOBaHNSA U MYLUEHUSA CKBaXWH, YCTAHOBMEHHbIM B [1].

TIMHUS UMpKYNALUMK MOXeT ObiTh TMOKOM TPyOOM C MHOFOCINOMHON CTPYKTYPOM 6e3 CBA3YHLLMX CMOEB U
CO CBA3YIOWMUMK CMOSMU.

MpoekTupoBaHue, BLIGOP Matepuanos, U3rOTOBNEHUE WM UCTMBITAHWUS OOMKHbBI OCYLLECTBNATLCSA B COOT-
BeTcTBum ¢ Tpebosanusamm FOCT P 59306 onsa rubkon Tpy6bl co ceasywwmummn cnosmu n FTOCT P 59309 ans
rmbkon TpyObl Bes ceAsywLWMX cnoeB. s NOATBEPXOEHWS COOTBETCTBMA rMOKON TPpyObl YCTaHOBMAEHHBIM
TpeboBaHWsAM SOMKHbI ObiTb BbINMOMHEHBL! KAK MUHUMYM CREfyoWmne NCnbiTaHns:

- UCMbITaHWEe Ha pa3pbIB NOA4 AaBreHUeM;

- UCMbITAHWE Ha pacTsKeHue,

- UCMbITAHWE Ha pa3gaBruBaHKUE;

- MCNbITAHWE LUMKNUYECKUM rMapocTaTU4eCcKum gaBneHnem;

- rmgpocTaTU4eckne UCNbITaHMA Ha CMATKUE;

- YCTanocCTHble 3HAaKonepemMeHHbIe UCMbITaHMsA Ha 13rnob;

ncnblTaHWe Ha BO3AeNCTBME aTMOCdepHbIX YCNOBUNA.

5. 4 23 Cnaigep pansepa

Cnanpgepbl painzepa OOMKHbI BbITh YCTAHOBMEHEI HA POTOPHOM CTOME UMW Ha BEPXHEN YacTW IMaBHOMO
BKnagbiwa potopa. Cnanaep AOMmKeH yaepxueatb cuctemy pansepa 3/PC nntoc BeC BCEro NMofBeLleHHOro
o6opynoBaHus cucTemMbl TPYOHOW ronoBkM unu cuctemsl NPA Bo BpeMs BbIMONHEHWMS CBUHYUBaHWA UMW pas-
BMHYMBAHWNA CeKUMA pansepa.

YnepxueaHue pansepa 3/PC gomkHo ObiTb 0becneyeHo C NOMOLbLIO BbIABMXHBIX 3aXBaToOB, BKMNaabl-
LWEen Unu KNMHOBLIX NMnaLllek.

Cnanpgepbl fomkHbl bbITe 060pYyA0BaHEI COOTBETCTBYIOLLMMM 3aNMpaLLMMU MEXaHU3MaMMK C PYYHBIM,
TMOPaBIMYECKUM WUITM NMHEBMAaTUHYECKUM ynpasneHnemM. Cnangepsl ¢ py4HbIM ynpaBneHnem omkHbl obecne-
4YuBaTb BezonacHoe BbiNnonHeHWe paboT U UCKNKYaTh NOBPEXAEHWEe NanbLUeB UK PyK 3aKumMamu U 3axsa-
Tamun. B npouecce paboT nepcoHan JOMKeH HAaXOAUTLCA Ha Nony BypoBOI YCTAHOBKM.

[na rugpasnMyeckux Unu NHeBMaTUYeCKUX cnaigepoB AOMKHbI ObITh NpeayCcMOTPeHkl yCTpocTBa Brio-
KMPOBKM, yOoepXuBatoLllme cnangep B OTKPLITOM WKW 3aKPLITOM MOMOXKEHWUU, ONS UCKNIOYeHWa HenpegHame-
peHHoro cpabaTbiBaHWA 3anMparoLLero MexaHmama.

KoHCcTpyKLMa cnaingepos, Ans KOTOpbLIX Heobxoguma nepefaqa KpyTALLero MOMeHTa Ha POTOPHbIA CTON
(TpebyeTca anst pe3b60BbIX COEAMHEHWIA pai3epa), AOMKHA NpeaycMaTprMBaTh WTUAThI, KOTOPbIE YyCTaHaBW-
BaloT B OTBEPCTUS ANs BEAYLUMX NanbLUeB BKNagbilia BegyLen Tpyoeo.

Cnangepsbl, KOTOpbIE MMEKT MOBEPXHOCTb TPEHWS, AOMKHbI ObiTe CMPOEKTUPOBAHLI Takum obpa3zom,
YTOBBI MUHMMU3NPOBATL NONagaHUe Ha Hee rpsA3n U BypoBOro pacTeBopa, KOTOpkle MOMYT BMUSATL Ha paboTty
cnangepa.

Mpu HEODXOOUMOCTIM KOHCTPYKUMS cniaidepa OoShKHA npedycmMaTpyBaTth pasmelleHune wnaHrokabenei/
ynpaBnsAwLWmUX JIMHAN.

Cnangep gomkeH BbITb paccynTaH Ha ConpsKeHWe Nno pasMepy M TUMY ¢ POTOPHBLIM CTOMOM W BKMagbl-
LWamMu poTopa, YKaszaHHbIMU 3aKa34MKOM.

JomkHbl BbITE YYTEHLI COMPSIKEHUS BCEX WHCTPYMEHTOB, UCMOMNb3yeMbIX B MPOLECCE 3aKaH4YMBaHUSA
CKBaXWHbI 1 BbIMNOMHEHWUSA BHYTPWUCKBAXMHHbLIX paboT, BKMOYAA MHCTPYMEHT Ansa cnycka Tpy©OHOW ronosku,
MHCTPYMEHTLI ANSA CBUHYMBAHWMSA TPYD, YCUIEHHOro COeguHeHWs 1 T. 4.

KoHcTpykumd cnavgepa OOMmKHa YYUTHIBATL Criegyiolue HarpysKu:

- CTaTW4eckue Harpysku oT Beca TpyOHOR ronoBku, KonoHHbl HKT, cekuwnin paisepa, MPA, HuxHero yana
pansepa, MHCTpyMeHTa ans cnycka MN®A, ycuneHHon cekuuu, NMADA v pacTBopa Onst 3aKkaHYMBaHWUS CKBAKMWHBI;

- AWHaMWU4YecKue Harpy3km BCrneacTBue nepeMeLleHnin cyaHa n Bo34enNCTBUS BOSH;

- CTaTU4YecKMe Harpysku oT BO3AENCTBUS TEYEHUS W OTKITOHEHWA LIAapoBOro COeAUHeHUs pansepa;

- yOapHble Harpysku;

- Harpysku, oByCnoBMEHHbIE KPYTALMM MOMEHTOM MpPW CBMHYMBAHWW M Pa3BUHYMBaHUN COEOVHEHWUIA
painaepa.

HomuHaneHasa Harpyaka, pacyeTHble KO3 MULMEHTbI, MPOBEPOYHBIE UCTIBITAHUA W UCMbITAHUSA HA Mak-
CUMarnbHO JOMNYCTUMYH TPY30MN04LEMHOCTL cnanaepa JOMmKHbl COOTBETCTBOBATE TpeboeaHusam MOCT 31841.

O heKTMBHLIM CPEACTBOM CHIDKEHWNS CTATUHECKUX WU LIMKMYECKMX Harpy3ok B cny4ae paboTtbl B cnox-
HbIX MOrOAHBIX YCNOBUAX MOXeT ObiTb Cnangep C KapgaHoBbiM mogBecom. MMpu MCMonb30BaHWW KECTKOro
craingepa B CMOXHbIX MOrogHbIX YCNOBMSX AOMmkHa ObiTb NMOATBEpXKAEeHa AOMYCTMMOCTb OEWCTBYIOLLMX Ha
pan3ep cTtaTtM4eckux 1 JMHAMUYECKMX Harpy30K.
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KapgaHoB nogBec gomkeH ObiTb paccyMTaH Ha BpalleHWe BOKPYT ABYX MeprneHAUKYNAPHbIX TOPU30H-
TanbHbIX OCEN C MaKCMManbHbIM MOABEeLLlEHHbIM BECOM.

5.4.24 NMogbeMHbIe YCTPOMUCTBA U MHCTPYMEHT ANA UCNbITaHUN

Ecnu He cormacoBaHo MHa4e, NogbEMHbIE YCTPONCTBA AOIMKHEI MMEThL 3aMKOBLIE COEAMHEHUSA B COOTBET-
ctBuuK ¢ [OCT 34438.2 B BEpXHe YacTh U CoeQUHEHUe, aHanorMuHoe CoequMHeHUIo pansepa, B HUXKHER YacTu.

MoabeMHble YCTPOMCTBA MOTYT BbiTh paccyMTaHbl Ha conpsieHue ¢ anesatopamu o6caaHbix Tpy6, ecnu
3Ha4YeHWe OEeNCTBYIOWEN Harpy3ku HUKe npegdena pabovynx xapakTepucTUK 3aMKOBbIX COeOWHEHWIA, onpeae-
neHHbix B FOCT 34438.2.

MoabeMHbIE YCTPOWCTBA JOMKHBEI obecneumBarts BO3MOXHOCTL NMPOBEAEHUSA UCMLITaHWS pan3epa nog
OaeneHvem. [1na cocTaBHbLIX pali3epoB C BHeLIHeil 060noYkon OOMKHBI BbITh NpeaycMoTpeHbl COeAUHEHMUS
YyNpaBnsoLWMX NUHWA, KOTOPLIE MO3BOMSOT UCMBITLIBATL U aKTUBUPOBATL NMUHUKU CUCTEMBI yNpaBneHus Tpyo-
HOW rofioBKOW B Npouecce crnycka pansepa.

[OnvHa nogbeMHbIX YCTPOWCTE AOMKHA ObiTb MUHMMAanbHOW, HO JOCTATOYHOM A5 BLINOMHEHWUS CBUH-
YMBaHWSA W pa3BUHYMBaHWA BypunbHbIX TPY6 Mnn aneeaTtopa obcagHbix TPy 1 cOOpKM NObIX ynpaBnsoLwmx
UMK UCNbITATENbHBIX NTUHWIA.

MoabemHble YCTPOMCTBA OOMKHbI BblAEpkKUBaTL 0OLMIA BeC pan3epa (CTaTUYeckuin U OMHaAMUYEeCKUi),
BKITKOYas BEC CUCTEMbI TPYOHOM ronoBku U cuctemel MNAOA. MNMpy NpoekTUpOBaHUKN NOOBEMHbLIX YCTPONCTB He-
06X0AMMO y4MTbIBATL CNeayrLLMe YCIOBUS HarpyKeHus:

- TOPU30OHTasNbHOE U BEpPTUKaNbHOE NepeMeLleHns CeKLUUn pansepa;

- BEPTUKamnbHbIE HArpy3ki B NOOBELUIEHHOM MOMNOXEHWW (Harpy3ku OT Beca CEeKUW pan3epa, KOMOHHbI
ansa cnycka, TpyoHown ronoeku, HKT, N®A, HuxHero yana-npeeBeHTopa pansepa Ansl BHYTPUCKBAXUHHLIX pa-
BoT, Beca XKuaKocTu 4N 3aKaHYNBAHWSA CKBAXWHbI, BO3OENCTBUSA OT AOMOMHUTENbHOro HaTara);

- BO3JEWCTBUE OT NepeMeLleHU CyaHa, BOMH U TeYEHUWIA.

HomuHanbHas Harpyska, pacqHeTHbIM KO3MMMOULMEHT, MPOBEPOYHbIE WUCTLITAHUSA WU UCMbITAHUA Ha Mak-
CMManbHO JOMNYCTUMYIO TPY30NO4beMHOCTE NOABEMHBIX YCTPOWCTB A0MKHbBI COOTBETCTBOBaTL TpeboBaHnAM
FOCT 31844.

5.4.25 XomyThl WinaHrokabena

XomyThl WnaHrokabensa MoryT BbITb NOCTOSIHHO 3aKkpenneHsbl Ha pansepe 3/PC unu ABNATLCA AOMOIMHU-
TenbHbIMW NPUCNIOCOBNEHUAMMN.

XomyTbl WnaHrokabens AomkHbl BbITb paccyMTaHbl Ha credyrlwne YCnoBus:

- 3KcnnyaTauus ¢ MCnonb3oBaHWeM 1 6e3 UCNosb30BaHUS BOAOOTAENAOLWEN KOMOHHbI;

- obecneyeHre OCTAaTOMHOIO YCUNUSA 3axKMMa ANs YOepXKaHWUs Beca HanonHeHHoro wnaHrokabens(ei)
Mexay XxomyTamu. Heobxogumoe ycunue 3axumMa JOIMKHO YYUTHIBATh A0MYCK HA HApYXHbIA AMaMeTp LUnaH-
rokabens, pabouunii KO3PULNEHT TPEHUSA HAPYXHON 0BONOYKM LLUNAHIOKabens, 0OTHOCUTENBLHOE YMEHLLLIEHNE
HapyXHOro AMaMeTpa nog eWCTBUEM YCUMWUS 3aKKMMa U BHELUHEro ruapoCcTaTUYecKoro OaBNeHns;

- HagexHoe, DbICTpPOE M MPOCTOe MNPUMEeHEeHWe C MWHMManbHbIM WM3HOCOM/UCTUPaHWEM LUfaHro-
kabens(en);

- obecneyeHne BecnpenaTCTBEHHOrO CNycka 1 M3BneYeHrs: Yepes PpOTOPHLIA CTOM, cnaigep pansepa u
BypoBown painzep;

- obecneveHne 3aWuThl WNaHrokabensa Bo BpeEMS CNycKa, U3BMEYEHUs U 3KCMnyaTtauum BHyTpu Bypo-
BOro pansepa,

- obecneyeHne nogeecku pansepa 3/PC BHYTpuM OypoBoro paisepa BO BpeMs LUTOPMA;

- WCKITIOYEHNe U3 KOHCTPYKLMK AeTanei, KoTopble MOryT ynacTe B BypoBoi paiisep.

[na HeanpobKWpPOBaHHbLIX KOHCTPYKLMIA XOMYTOB HEODXOAWMO MPOBOAUTL UCMLITAHMA Ha NMOATBEpXKAe-
HWe cooTBeTcTBUA. Bo BpemMsi ucnbITaHUA crieqyeT MOOENUPOBaThL OXUAAEMbIE YCNOBUS 3KCNNyaTalum Unm
Bonee cnoxHele ycrnoBus.

5.4.26 Mpoune BcnomoratenbHbIE KOMMOHEHTHI

CneuymnansHble BCOMOraTerbHble KOMMNOHEHTHI BKIIOYAKT MHCTPYMEHTLI 41151 CBMHYMBAHUS W PasBMHYU-
BaHWs, MOLAYNU NNaBy4yecTH, KaphaHHble LapHUPbl U BCOMOraTenbHble POTOPHbLIE CTONMbI.

Kak npaBwno, 3T KOMNOHEHTbI NPefHa3HavYalTca ANs CONPsKeHUs ¢ cekumammn pansepa 3/PC c yde-
TOM COOTBETCTBYIOLLENO TUNAa COEAUHUTENEN pain3epa, Tuna pansepa v rmybuHsl Boabl.

KOHCTpyKLMA MHCTPYMEHTa ANA CBUHYMBAHWA (HanpuMmep, TpyOHble, MEXaHUYEeCKUe UMW rmgpaenuye-
CKUe KIH4YW) OOIMKHA COOTBETCTBOBATL YCMOBUAM NpuMeHeHUsA. [py NpOeKTUPOBaHUU TaKUX MHCTPYMEHTOB
crnefyeTt yuuTblBaTb MakCcUMarbHble YCUINUs npu CBMHYMBAHWKA W pasBUHYNBaAHUW COEMHEHWI pan3epa. Kpo-
Me Toro, Heo6xooMMo y4uTbiBaTb MeToq W yaobcTeo nepemelteHns obopyaoBaHus Ha nanybe (B Tom 4ucne,
TaKkenaxHble y3nbl).
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Mopgynu nnaBy4YecTu OOMKHbI BbiTh paccyuTaHbl Ha MakcumarnbHy rmy©OuHy BoAbl OMs YCIOBUIA NpU-
MEHEeHUs1 pan3epa W OOIKHbl YYUTbIBATh HArpy3kv Npu NepemelleHnn cygHa W Harpysku OT BO3OEWCTBUSA
oKpyxawLel cpenbl. KOHCTPYKLMA KpenneHus K pai3epy OOMKHa BbiTb HALEXHOW U NPOCTON B 3KCMnyaTta-
uuun. Paamep Mogynen nnaBy4vyecTu AOMKeH ObiTb perynupyeMsliM U JOMKeH ObiTb COMMAacoBaH C 3aKa34yuKoM.
YnopHbIe KonbLa Cekuuit pan3epa QOMKHbI BOCIPUHUMATE Harpy3ku oT Moaynei nnaeydecTtu. CTarvearolimne
1 BONTOBLIE KPenneHUs A0MKHbI ObiTb KOPPO3MOHHO-CTOMKUMMN.

KoHcTpyKkumMs BcnoMoraTenbHOro pOTOPHOro CTona AOMKHA BKMYaTh OTBEPCTUE, KOTOPOE MO3BOMSET
yCTaHaBnMBaTb BCNOMOraTerbHblA POTOP BOKPYT KOMOHHbLI (KOMOHH) Tpy6. B BepxHel 4acTu BcrnomoraTenb-
HOro poTopa AoMmKeH ObITh NpenycMoTpeH pacTpy® noa KNuHbsi. BocnomoratensHele poTopbl AOMKHBLI ObITh
YyCTaHOBMEHLI HA POTOPHEIA cTon/BKNaabi. KOHCTPYKLMS BCNOMOraTenbHOro poTOPHOro cTona AoMmKHa ObiThb
paccuMTaHa Ha CoYeTaHWe Harpy3ok OT Beca cucteMbl paisepa, Beca HKT w Harpy3ok, Bbi3BaHHLIX Nepeme-
LeHWeM cygHa. HoMuHanbHble Harpy3ku, pacyeTHbld KO3 ULWEHT U UCMbITAHUA HA MaKCHMMAaIbHO AOMYCTU-
MYIO Tpy30M0o4bEeMHOCTb BCMOMOraTeNbHOMo POTOpa AOMKHbI COOTBETCTBOBaThL TpeboBaruam MOCT 31841.

5.5 Cuctema ynpaBreHUsi BHYyTPUCKBaXUHHbIMU paGoTamu

5.5.1 O6wMe nonoxeHUn

Cuctema ynpaBrneHWs BHYTPUCKBaXWHHbIMW paboTamMu [OOMKHA BKNOYaTb CpeacTBa Ans AUCTaHLM-
OHHOrO ynpasneHusi BceMyn (PYHKLMAMKW 0BOpyaoBaHMA ONs 3aKaH4YMBaHWA/PEMOHTA CKBaXWH, BKIOYas WMH-
cTpymeHT 1 [MPA Bo Bpems cnefyroLmx onepawui:

- yCTaHOBKa, U3BMNEYEHNE N UCTbITaHWe TPYOHOW ronoBKU U CUCTEM HUXHETD 3aKaHUYMBAHWSA CKBAXWUHBI;

- yCTaHOBKa, u3BnedyeHue u ucneitaHue NOA 1 BcnomoratensHoro obopyaoBaHus;

- onepauuu No 3aKkaHYMBAHWK CKBaXWHbI W NMocnenyllne BHYTPUCKBAXUHHbIE paboThl B NpoLecce ee
aKcnnyaTayuu,

- TeXHOMNOrM4eckUin OCTaHOB;

- aBapWMHbIA OCTAHOB;

- 3KCTPEHHOE OTCOeANHEHME.

Cuctema ynpaeneHus BHYTPUCKBaXKWHHbIMU paboTamMu JormkHa obecneunBaTb peanu3auui aBToMa-
TUYECKMX MOCrefoBaTeNnbHOCTEN TEXHOMOIMYECKOro U aBapuHOro ocTaHoBa paboT, WTaTHoe W 3KCTPEHHOEe
OTCOedVHEHME NPU aKTUBM3ALIMM KOMaHbl Ha CyAHE, BbIMOMHAKLWEM BHYTPUCKBAXUHHbIE paboThI.

Cuctema ynpaBneHusi BHYTPUCKBaXMHHbIMKU paboTamu fomkHa obecnevvBaTtb nogady MeTaHona B
CKBaXKMHY.

5.5.2 BnusaHue oTKasoB

Cuctema gomkHa 6biTe pa3paboTaHa TakuMm obpasoM, YTobbl eQUHUYHBLIA OTKa3 He NPUBOAMM K Hefo-
NycTMMOMY pUCKY Ans 6e30nMacHOCTU NepcoHana, oKkpyXarLlen cpeibl U 3KOHOMUYECKUX YCNOBUI NpOeKTa.

EAVMHWYHBIA OTKa3 B CUCTEME He JOIMKEH NMPUBOOUTL K ee obLLeMy OTKIIYEHWIO U NPENATCTBORATL Ne-
peBoay ckBaxkuHbl B besonacHoe coctosiHue. [py NPOeKTUPOBaHNM SOMKHbI OblTh NPEeaYCMOTPEHbI CPEACcTBa
paHHero obHapyXeHusa oTKaza WK SOMKHO OblTh MCMOMb30BaHO PE3EPBUPOBaHME ANS KPUTUHECKMX KOMMO-
HEeHTOB, AN KOTOPbIX HEBO3MOXKHO BbISBUTL OTKa3 Ha paHHen ctaguu.

Mpw BO3HMKHOBEHWUW NMOBOro 0TKasa B CUCTEME YNPaBNeHUs UMM NOBPEXAEHUN KOMMOHEHTOR, BNUSO-
LWKMX Ha CNOocOBHOCTb CUCTEMbI BLIMOMHATE CBOW hYHKLUKU, CUCTEMA JOMKHA aBTOMaTUYECKU MEepexoanTh B
©esonacHoe coctofHue. [laHHoe TpeboBaHWe NPUMEHUMO K HapyLUEHWIO 3NeKTPUYEeCcKoro, ruapaBnmuyeckoro
WINN MHEBMAaTWUYECKOro 3HepProcHabXeHWs NN NOfHOMY OTKa3sy Kakoh-nmbo 13 YacTen cUCTEMBI.

5.5.3 Mepb! 6e3onacHocTH

[Mpy nepepadve ynpaBneHUs CKBa*KMHOW PacrnofioXXeHHOW Ha CygHe CUCTEME YMNpaBneHWUsl BHYTPUCKBA-
XUHHBIMW paboTaMu OCHOBHasi cUcTeMa ynpaeneHusa 0obbiYel He JOoMKHA MMEeTh BO3MOXHOCTM BNUATL Ha
yHKLMM ynpaBneHnsa OaHHON ckBaxuHoW. Cuctema ynpaeneHnsa go0bidei MoXeT BbiTb MCMONb30BaHa ArS
yrpaBneHns CKBaXXWHOW NMpu NpOBeEHUU BHYTPUCKBAXUHHBIX paboT B crnydae, ecnu yHKUAN ynNpaBneHus
fobbl4el MoryT ObiTh NepefaHbl CyqHY, BEIMONHSOLWEMY BHYTPUCKBaXUHHbIE paboTbl. CucTema ynpasneHust
BHYTPUCKBRXKMHHBIMKM paboTaMm gomKHa COOTBETCTBOBaThL TpeboBaHmaM 6e3onacHoCcT U pe3epBupoBaHns.

[Mpy NpOEeKTUPOBAHWKU, U3rOTOBMNEHUW, YCTAHOBKE U 3KCMMyaTauuM CUCTEeMbl YNpaBrneHus BHYTPUCKBA-
XUHHBIMW paboTamu HeOBXoAUMO YYUTEIBATL NapaMeTpbl UCNOMNbL3YyeMOoro cygHa C TOYKW 3peHUst Knaccudu-
Kauuu 30H 1 0buen metogonorun obecnedeHua 6e3onacHOCTA.

5.5.4 Mepbl 3aWuUThI

B npoekTe cucTeMbl ynpaBneHus 4OMKHO BbiTh yaeneHo ocoboe BHUMaHWE CHMKEeHWUID BO3MOXHOCTU
COBepLUeHUs 1 NocneacTBUA olMBOK nepcoHana. JaHHoe TpeboBaHMe OTHOCUTCS, HanpuMep, K 3aluTe cu-
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cTeM coeguHeHun (coeguunTtenen MNOA, nHcTpyMmeHTa ansa cnycka N®A, nogBogHOW apmartypbl 4nst UcnbiTa-
HWIA M MHCTPYMEHTA ANA cnycka TPyBGHOWM ronoBKnu) B Npouecce nepemMeLleHus U NOBTOPHOIO COEANHEHUS, K
BrNOKMPOBKE KNamnaHOB B OTKPLITOM MOMOXEHUM B npouecce paboT ¢ NpMMeHeHWeM KaHaTHOM TEXHMKM UMK
rmbkux Tpy® 1M BnokupoBke yHKUUIA, peann3aunsa KOTOpbIX MOXET MPUBECTU K BO3HUKHOBEHUIO HELLTATHbIX
cuTyauuin. MoxeT BbiTh NpefycMOTpeHa 3alluTa NOCPeAcTBOM NPUHYAUTENLHON BNOKUPOBKU coequMHMUTENEN,
PYy4HOro nNepesoa apmaTtypbl B OTKPLITOE NOMOXEHWe, OpraHn3aumi B3anmobrnokMpoBkn chyHKLWIA, aBToMa-
TMYECKOW May3bl HAa NPOTSKEHUW 3a0aHHOIO BPEeMEHW Mpy peanu3aunn nocrnenoBaTerbHOCTU BbIMOMHEHWS
HECKOIbKUX (PYHKLWIA, MCMOMb30BaHMA 3aLUTHbIX KPbILLEK Ha NaHensax ynpasneHus 1 kHonkax. [pu B3aumo-
BrokupoBKe foMmkHa BbITe NpeaycMOTpeHa BO3MOXHOCTL PyYMHOro 06xoaa BrnokMpoBKY B NMOOH MOMEHT.

OomxHa ObITe NpegycMOTpPeHa BO3MOXHOCTb yNpaBneHWus onepauusMi ¢ NOMOLLLI aBTOHOMHLIX Mna-
Hemnew, pacnonoXeHHbIX B 3afaHHbIX Todkax. [JomkHa ObiTb 3anpelleHa BO3MOXHOCTb OOHOBPEMEHHOIO
ynpaenexuvs obopygoBaHMeM C pasfu4YHbIX MOCTOB ynpaeneHus. MNpoekT cucTembl gomkeH obecnevymBatb
MHULMWPOBaHUE MOocneaoBaTenbHOCTU aBapuiHOrO OCTaHoBa M OTCOEAMHEHUs B MO0 MOMEHT CO BCex
npenycMOTPEHHbIX MOCTOB YNpaBneHus.

5.5.5 dyHKUMKN ocTaHOBA U OTCOEAWHEHUSA

CucTtema ynpaBneHua BHYTPUCKBaXWHHbIMKU paboTaMy OOIMKHA BKNHYATb PYHKUUM aBTOMaTUYeCKOro
nocnefoBaTensHOro OCTaHOBA U PACcCTLIKOBKU MOAYMeW, akTUBUPYEMbIE C PacrnonoXeHHbIX Ha CyaHe naHe-
nen ynpaeneHusi. Kak npaeuno, AormkHel ObiTh NpegycMoTpeHbl ABa YPOBHS OCTAHOBa (TEXHONMOMMYECKNA 1
aBapuiHbIN) U YHKUMA aBapuMrHOro oTcoeauHeHus. MocnefoBaTenbHOCTL peannsaumyM U NpoaoSHKUTENb-
HOCTb KakJOoro OTAENbHOro lara B aBTOMaTUYeCcKoW MocnenoBaTenbHOCTU AOMKHbI DbiTh HanpaeneHbl Ha
npefoTBpalleHne BO3HUKHOBEHWSA OMACHON CUTYaLUMU.

lMpouecc TEXHOMOrMYECKOro ocTaHoBa AoMKeH obecneynsBaTh OTKNOYeHWe pansepa 3/PC oT TexHono-
rudeckoro obopyaoBaHUA Ha CyQHe, C KOToporo NpoeoaAaT paboTtel. Kak npaeuno, npouecc TeXHOMOrMYecKoro
OCTaHOBa BKIIOYAET 3aKpblTUE apMaTypbl Ha oTBogswen nuHum NMNPA painsepa.

Mpouecc aBapyWMHOrO OCTAaHOBA AOMKEH 3akN4YaTbCs B NOCNeOoBaTEMNbHOM 3aKPbITUM 3MEMEHTOB,
copmupyowmx 6apbepbl. MNocneaoBaTeNbHOCTE 3AKPbITUA TakUX 3MEMEHTOB AOMKHA YYUTbLIBaTh BO3MOXK-
HOCTb HaxXOXOEeHWs B CTBOMOBOM Mpoxoae rubkux Tpyd unu kaHaTta, a Takke pe3ynsTaT UX cpe3aHus c nage-
HWeM Unu nogbemMoM rubkux Tpyd unu kaHarta.

ABapuiiHoe oTcoeduHeHe OOMKHO obecneymBaTh NocrnenoBatensHoe cpabaTtbiBaHMe bapbepHbIX ane-
MEHTOB C NocneayrlnuM OTCOeQUHEHUEM pan3epa OT COEAWHWTENbLHOrO 3reMeHTa, PacronoXeHHOro Haf
BepxHUM Gapbepom (Hanpumep, brioka aBapyMiiHOrO OTCOEAMHEHUS UK hrKkcaTopa NOABOAHOW UCMbITATENb-
HOW apMaTypbl).

CucTtema ynpaBneHusi BHYTPUCKBaXKMHHbIMK paboTamu gomkHa obecneuynBaTh peanvaauuio nocneno-
BaTeNbLHOCTU aBapUHONO OCTAHOBA 32 YCTAHOBNEHHOE BPEMS, MPOAOMKUTENBHOCTL KOTOPOro ONMpedenswoT
Ha OCHOBe OBLLEel OLEHKM BO3MOXHbBIX aBAPUAHLIX CUTYaLWMA U UX NOCNeaCcTBUNA.

Cwuctema ynpaeneHusl BHyTPUCKBaXKMHHbIMK paboTamu JomkHa ObiTe paccyMTaHa TakuMm 0Opasom, YTo-
Obl aBapuiiHoe oTcoedMHeHMe MOrMo ObiTh peanu3oBaHO 3a YCTaHOBMEHHbLIA MHTEpBan BpeMeHW, onpege-
NSeMblil Ha OCHOBE aHanu3a paz3BUTUS aBapUWHBLIX CUTyaLUKWid Ha BbIMOMHSOLWeM paboTel cyaHe (Hanpumep,
noTeps NO3nLWOHUPOBaHWA), MOCNe akTUBaLM HeoBXoaMMbIX BapbepoB.

B cnyuae HenpegHaMepeHHOro OTCOEANHEH WS BCe aneMeHThl obecneveHuns 6e3onacHOCTU LOMKHbLI aB-
TOMaTUYECKU NEePenTN B 6e30nacHOE NONoXeHne.

KoHCTpyKumMsa cucTembl omkHa obecnevymMBate MMHMMAarbHOE nonagaHue BHeLWWHeW cpedbl (Hanpumep,
MOPCKOW BOAbI WK (brilomaa B pai3epe) B rMapaBnnyeckne IMHUK ynpasneHns oTcoegnHAemMoro moayns (Ha-
npumMep, MOAYNsA 3KCTPEHHOIO OTCOEMHEHWS, HUXHEro yana-npeseHTopa pansepa Ans BHYTPUCKBAXUHHBLIX
paboT, NoABOOHON UCMLITATENBHOW apMaTypbl U T. A.) Nocne 0TCOEAUHEHUS.

5.5.6 O6wme TpeGoBaHUA

Cuctema ynpaBneHusi BHYyTPUCKBaXWHHLIMK paboTamu, kak npaeuno, obecneuvBaeT ynpaBneHne Mogy-
nAMK, nepedmcrneHHbIMK B Tabnuue 6.

Cuctema ynpaeneHust BHyTPUCKBaXKMHHBIMU paboTam, Kak NpaBurio, COCTOUT M3 CregyLwnx Mogyne:

- TMApaBnUYecKon YCTaHOBKWU BbICOKOIO AaBNeHus;

- IMaBHON NaHenu ynpaereHus;

- MaHenemn gMCTaHLMOHHOIO YyNpaBneHus;

- MaHenun akTUBaALMKN TEXHOMOMMYECKOro OCTaHoBa,

- NaHenun akTMBaL M1 aBapMIHOTO OCTAHOBA;

- MOAYynA ynpaeneHus pansepom;

- MOAYns ynpaeneHns BHYTPUCKBaXMHHbIMKW paboTamu;
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- WwnaHrokabens;
- nebefok wWnaHrokabens.

Tabnuya 6— Mogynu, KOHTPONMPYEMbIE CUCTEMOI YNPaBNeHns BHYTPUCKBAXKWHHBIMK paboTtamu

Pexvm paboTel € TpyGHOI ronoskomn Pexunm pabotel ¢ NPA
MADA MDA
KnanaH ny6pukatop Knanax nyBpukartop
CTonopHbIf kKnanaH CTonopHbIA KnanaH

WcneiTatensHas CeKkuuMAa B COCTaBe KONOHHbI ONA Cnycka Briok aBapI/II:iHOFO OTCOedMHEHWA

WMHCTpyMeHT Ang cnycka Tpy©OHOW ronoBku MBO KT

TpyBHas ronoeka MHcTpyMeHT ans cnycka MNPA

WMHCTpyMeHT ang cnycka konnaka MNoA MeA

BHYTpeHHWA 3alMTHBIA Konnak MPA BHYTpeHHMIA 23alMTHLIN Konnak MNMaPA

MPA MOHWTOPWHI BHYTPUCKBaXKMHHOMO 0060pya0BaHNS U GOYHK-

LMW peryni1poBaHns npuToka

MOHUTOPUHT BHYTPUCKBaXXUHHOMO 0BopyaoBaHNA U SCSsV
YHKUMKW PEryIMPOBaHUSA NPUTOKA

SCSSV —

KHomku akTvBauumn dyHKLMIA aBapyAHOIO OCTaHOBAa U aBapWUHOMO OTCOEOVHEHUS OOMKHbI ObITh YeTKO
MaeHTUULUPOBAaHbI Y PACMONOXKEHBI HA IMaBHOW NaHenu ynpasneHust, NaHenu JUCTaHLWMOHHOTO yrpaBneHns
1 NaHensax aBapuinHOroO OcTaHoBa.

[MaHenu QUCTaHUMOHHOIO ynpaBneHus OOMKHbI ObiTh pacnonoxeHsl Ha BypoBOW nnowianke, npeano-
YTUTENBHO B KabuHe BypunbLUKKaE.

MaHenw aBapuHOrO oCcTaHOBa OOMKHbBI ObITh PACMOMNOXKEHBI HA OCHOBHbBIX MapLupyTax 3Bakyauun unm
MOCTKaX.

[MaHernb TEXHONOTMMYECKOro OCTaHOBa AO0IDKHAa HaxoOMTbCH B 30HE pacrnonoXxeHus obopygoBaHusa Ans
UCMbITAHWUS CKBaXKWHbI.

B cny4ae Hann4ymsa obuwmnx doyHKUMA YNpaBneHnsa Mexay CUCTEMaMK yNpaBneHUsa BHYTPUCKBAXKNHHbIMU
paboTtamu 1 0oBbIYeR rTMApaBNUYECKUE XXUAKOCTU B CUCTEMaX YNPaBneHns O0MKHbI ObITe MAEHTUYHbI U JOMXK-
Hbl COOTBETCTBOBATL OAMHAKOBLIM TPEBOBAHMAM K UNCTOTE U COCTaBY.

[na obecneveHns ynpasrneHWsa Npu 0TKa3e OCHOBHOW CUCTEMbI S3HEpProcHabKeHua JormkeH BbiTe npes-
YCMOTPEH UCTOYHMK BecnepebonHoro anekTponutaHua. VictouHnk 6ecnepeboinHOro anekTponMTaHus SOMmKeH
obecneunBaTb WITATHOE BbINOMHEHME (DYHKUWMIA CUCTEMbI ynpaBneHusa B TedeHne 30 MUH 1M nocnegyoLlyo
peanusayuio aBapunHOro 0CTaHoBa M OTCOEAWHEHMWS B TedeHue 1 4 nocne oTkasa OCHOBHOW CMCTEMbI 3Hep-
rocHabXeHus.

Bce anekTpoobopynoBaHue OoMKHO ObITh pa3paboTaHo B COOTBETCTBMM C TpeboBaHMAMMK ANSA B3pbLIBO-
OMacHOM 30HbI KNacca 1, KaTeropuu B3pbIBOONACHOCTU B3pLIBOONAacHow cmecw [IB 1 rpynnsl cMecu no Temne-
patype camoBocnnameHeHusa T3 B cootBeTcTBUM ¢ FTOCT 31670.0. JomkeH BbiTb BbINOMHEH rMapaBnnyeckuii/
SMNEeKTPUHeCKUA aHanus Ans nogTBepXOeHWa npaBubHOro Bbibopa pasmepoB KOMMOHEHTOB ANst UCNOSb30-
BaHWsA B 3adaHHOM AuanasoHe rmybuH Boabl. AHaNWM3 OOMKEH NOATBEPAUTL, YTO NPOEKTHbIe pelueHust obe-
CMeYnBalOT BLINOMHEHWE YCTAaHOBMEHHbIX TpeboBaHWi K NocnenoBaTenbHOCTAM OCTaHOBa U aBapUMHOTO OT-
coefUHeHUs.

Bca ruapaeBnuyeckasa o6Ba3ka, TpyObel M WINAHITM  OOMMKHbI  COOTBETCTBOBaTh TpeboBaHUAM
FOCT P 71160—2023 (nodnyrHkm 7.4.1.3).

HapBoaHble M MogBoAHbIE TMAPABIMYECKME aKKyMYNATOPbl AOM¥HbI COOTBETCTBOBaTh TpeboBaHUAM
FOCT P 71160—2023 (nodnyrHkm 6.4.5.2).

To4YHOCTH MAHOMETPOB AABMEHUS U OATYMKOB OOIMKHA HaxoOuTbcsa B npedenax +1 % makcuMansHOoro
3Ha4yeHusa Wwkanbl unu ObiTe Bonee BbICOKON.
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[ns Bcex BHELWHWX NaHenen ynpasneHus, OKOHEYHbIX YCTPOWCTB LWnaHrokabenel n MHOrokaHanbHbIX
pa3beMOoB OOMKHbI OblTb MPEAYCMOTPEHbI 3aLUTHbIE KPbILLKWA ANA NpefynpexaeHns NoBpexaeHuin n/unuv 3a-
rPA3HEHUS] PAa3bEMOB MPW TPAHCMOPTUPOBAHMM M 3KCNNyaTauuu.

Cuctema ynpaBrneHuUsa BHYTPUCKBaXKMHHLIMK paboTaMmu JOomKHa ObITb CNPOEKTMPORAHA C YYETOM YCMo-
BWI BHELUHEN cpefbl HAa OTKPLITOW nanybe cygHa, ¢ KOTOPOro BbIMNOMHAKT paboThl.

ObopynoBaHue JOMmKHO OblTh YAapONpOYHbIM M BUOPOYCTONYMBLIM, BbILEPKMBATL HArpy3ky Npy TpaHc-
NOpPTUPOBAHUN U NEPEMELLEHNM CyaHa.

Bce 6nokn fomkHbl GbiTh YCTAHOBMEHbI Ha canaskax U paccymMTaHbl Ha BbINOMHEHNE NOAbEMHO-TPAHC-
NMOPTHEIX onepaluii B MOPCKUX YCNOBUSX U Ha Depery ¢ NOMOLLLH aBTOMOrpy34yrKa Unu KpaHa.

Bnokun, nepemMellaemMblie ¢ MOMOLLLK) KPaHOBOW TEXHUKW, OOMXHbI ObITh 0bopynoBaHbl NOABEMHBLIMU
NPoYyLUMHAMMW 1 TPY20NoaBEMHBIMU NMPpUCNOCOBNEHUsIMU, CepTUDULINPOBAHHBIMUW OIS KPAHOBLIX Ornepauui B
MOPCKKMX yCroBusix. Ha Bcex Bnokax 4omkHbl BbiTb NpefycMOTPeHbI cneunanbHbele MOPCKUE KPenneHus, crno-
cobHble BblAepXuBaTh KpeH Ao 45°.

Bce 3akpbiThie paboyne 30HbI/KOHTeHHEepPbl AOMKHbB UMeTh [ABa OTAeNbHbIX BbiXxo4a AN nepcoHana.

5.5.7 T'mppaBnu4ecKkas cucTeMa BbICOKOro AaBreHus

TwaopaBnuyeckas CMCTEMa BbICOKOrO OABMEHUs O0INKHA BKITKOYATbh HACOCHI, aKKyMYMNSATOPbLl HU3KOTO U
BbICOKOrO OaBreHusl, NMUTarlle U BO3BpaTHbIE pe3epByapbl, YCTPOWCTBA NPOMbIBKU/UNETPALUM U NaHEenNb
yrnpaeneHvs/aBapuinHoON CUrHanuaaumyM CUCTEMbl BbICOKOTO AaBreHus.

Mpon3BOANTENBHOCTL MTMAPaBNUYECKON CUCTEMbI BLICOKOIO AaBneHus AomKkHa obecneynBaTth BbiNOMNHe-
Hue Bcex TpebyeMbix (hyHKUMIA CUCTeMbI YNpaBneHus 3a ycTaHoBNeHHoe BpeMs cpabaTtbiBaHus.

KoHCTpyKLMA rMapaBnMyeckon CUCTEMbI JOIMKHA B MakCcUMarbHO BO3MOXHOW cTeneHu obecneymBaTtb
BO3MOXHOCTb OTKMHOYEHUS U 0BCnyXnBaHWA OTAENbHLIX KOMNOHEHTOB ©e3 HapylleHusa paboTel rapasnuye-
CKOW CUCTEMBI.

Ha Bxoge 1 Bbixoae ruapaBrivyeckor CUCTEMbI AOMKHbI ObITh YCTaHOBMEHbI CTAaLWMOHAPHbIE MAHOMETPbI
AN U3MEepPEeHUs NaBneHus.

CwncTeMa BbICOKOro AaBneHust 4OMKHA BKIOYaTh KOHTYP BEICOKOTO AaBneHUs ANs YNpaBneHnsa BHYTPU-
CKBaXXWHHbIM KMNanaHoM oTcekaTenem v ApYrMMU OYHKLMAMK BbICOKOTO OABMEHUS U KOHTYP HM3KOro AaBne-
HWA Ana paboTel KNanaHoB U coeguMHUTENen, ecnu He onpedeneHo nHave.

Bo Bcei cucteMe ons Kaxgoro knacca gaBneHuil HeobxoanMo UCnonb3oBaTs MUTUHIM OQHOro TUMA.

Mpouecckl XxpaHeHnsa U hUnbTpaLMn FTMAPABIUYECKON XUOKOCTU CUCTEMbI BLICOKOTO AABMNEHUA AOMKHbI
obecne4nBaTh nogaepxaHue Tpebyemoro knacca YucToTbl. [MgpaBnuyeckas }XuaKkocTs JOMKHa COOTBETCTBO-
BaTb TEM e CTaHfAapTaMm, YTo M rmapaBnuyeckas XMAKOCTb, UCTIONb3yemas B cMcTeMe ynpaeneHus gobbiyen.

EmkocTy ons ruapaBnuYeckol XXWOKOCTU OOIKHbI BbITe 060pyaoBaHbl BU3yanbHbIMU MHOMKATOPaMu
YPOBHSA NPEANOYTUTENBHO C ayOUOBU3YalibHOW CUTHANM3aLUMen HU3KOro 1 aBapunHO-HU3KOTO YPOBHS.

EmMKoCTM gng rugpaBnuyeckor XUOKOCTU OOMKHEI ObiTe M3rOTOBMNEHLl M3 Hep)kaBetowen ctanu, obo-
pyOoBaHbl LMPKYNALMOHHEIM(M) HacocoM(amu) u ounsTpamMm 48 NPOMbIBKW/3aNTMBKA HOBOW XKXUOKOCTU. TOYKM
oTbopa npob A0MKHbI BbiTh pacrnonoKeHbl B CaMONA HUXKHEN ToYKe eMKOCTU W Ha Hacoce. MMapaBnuyeckas
XMOKOCTb M3 BO3BPATHLIX NUHWIA OMKHA DbiTh OTOMNETPOBaHA nNepen NocTynneHMeM B MOAaKLLY CUCTEMY
WMWK HanpaeneHa B CIIUBHYH €MKOCTh.

Ons obecneveHns HEOBXOOMMOM YACTOTEI TMOPABNUYECKON KUOKOCTWU OOMKHbI BbITh NpeaycMOTpEHEI
aybnupywwme unetpel. [JomkHa BeiTe obecneveHa npoctaa 3amMeHa (QUNLTPOB C MUHUMANbHLIM PUCKOM
3arpasHeHUs rMapaBanyeckon cucTeMbl. PUNBTPbLI AOMKHbLI ObITb OCHALLEHbI MHAUMKATOPOM YPOBHS 3arpsisHe-
HWs. B cnydae ncnonb3oBaHUA B CUCTEME TMOPaBMYEeCKOM XUOKOCTU Ha OCHOBE Macra AomKeH DbiThk npeg-
YCMOTpEH 0TBOL BOAbI.

B cocTaB KOHTYpPOB BbICOKOIO M HU3KOMO AABMNEHWS AOMKHBI BXOAUTL TMAPABNUYECKAE aKKyMYNATOPbI.

Cuctema HacocoB gormxHa obecneuvvBaTh 3apsKy pacnonoXeHHblX Ha nanybe akkymynsiTopoe 3a
15 MUHYT U NOOAEepX1BaTh €ro BO BCEX pabovnx pexumax.

EMKOCTb rmapaBnuyeckx akkyMmynaTOpOB BbICOKOrO AaBneHMs OofikHa obecneuynBaTb NATMKpPaTHOE
npvBefeHune B gencteme SCSSV c 3anacom 50 % o MomeHTa, korga GyaeTt 4OCTUIHYTO MUHMManbsHoe pabo-
yee faBneHve cucTembl 6e3 3apsagkn rMapoakkyMynsiTOpoB OT Hacoca.

AKKYMYISTOPbBI HA3KOTO AaBNEeHUs OOMKHbI obecneynBaTts peannzaumio cneayowmnx yHKLUA CUCTEMBI:

a) onepauun C HWXHUM Y3NOM-MPEBEHTOPOM pan3epa ANs BHYTPUCKBAXWMHHBLIX paboT: ynpaeneHue
noaBoAHbIMK knanaHamu u knanaHamu MIMBO K/I'T (3akpbiTne-oTKpbITUE-3akpbiTue nnc 25 % Ha onepaunto
3aKpbITUS) 4O MOMEHTA JOCTUKEHUSE MMHUManNbHOMo pabovero AaBneHnss CUCTEMBI;
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b) onepauwun c TpybHOM ronoBKoi: NpMBeneHue B AeAcTBMe knanaHoB [MPA, ucneiTaTtenbHON CeKUMA B
COCTaBE KOITOHHbI ANs CycKa, CTOMOPHOro KranaHa u knanada nybpukatopa (3akpbITUe-0TKPbITUE-3aKpbITHE
nntoc 25 % Ha onepauuio 3akpbiTUS) 4O MOMEHTa AOCTUXKEHUA MUHUMAanNbLHOTo paboyero AaBrneHusa CUCTEMBI.

[na nocnefHero wwara 3akpblTUA JaBNeHUE B akKyMynsaTope OOMKHO obecrnevmMBaTbk cpesaHue rubkux
Tpyb c reouanydeckum kabenem BHyTpU (ecrv onpeferneHo 3akazdMKOM) M OKOH4YaTenbHOe OTCoedUHEeHMe
pansepa.

Ecnn otgensbHble akkyMynaTopbl PacrnonoXeHbl B HWKHEM y3ne-MpeBeHTope pansepa WM B KOMOHHEe
A5 CrycKa, TO UX eMKOCTb JOSKHA ObiTh y4TeHa npu pacdeTte Tpebyemoro obbema akkymynaTopoB.

AKKYMYNATOPLI AOMKHBI UMETb MHOVMBUOYANLHY BU3yarnbHYH WHOMKALWK HW3KOro OaBreHus asoTa.
MakcuManeHbIn YpOBEHb LUYMa HE OOMKEH NPEBLILLATL HOPMATUBHBIX 3HAYEHUIA.

5.5.8 NmaBHaA naHenb ynpasneHus

[MmaBHas naHenb ynpasreHus OofbkHa obecneynBaTbh pacnpeneneHne ruapasnuyeckon aHeprn Bbi-
COKOro faBrneHus K wnaHrokabensm cuctemsbl ynpasneHus. [naBHaa naHenb ynpaeBneHns OOSHKHA BKIO-
YaTb OWUCMen, Ha KOTOPOM OOMKHa 0TobpaXaTbCs MHEMOCXEMA ynpaBniseMoro 060pynoBaHns U peannsy-
eMbIX PyHKUMA. MHeMocxema gomkHa obecneumBaTh ynpaeneHue BceMu yHkUnsaMU MOA, KONoHHBI Ans
CNycka U WHCTPYMEHTa Ans cnycka. Pe3ynbTaT BbIMONHEHUNA KaxaoW yHKUMKM OormkeH oTobpaxkarbes Ha
MHEMOCXEeMe.

HomxHbl 6bITb NpeayCcMOTPEHbl MHAWKATOPLI AaBNeHUs/MaHOMEeTPbl A5 KOHTPONs AaBrneHus B rugpas-
MUYECKOW CUCTEME W OAaBMNEHUS B KaXO0N (hyHKLUMOHANBHOM NMHWMK. Bece yHKUMU, CBA3AHHBIE C UCMbITAHUEM
nog OaBreHnem, OMmKHbI OblTe 060pYygoBaHbl M30NUPYIOLLEN apMaTypoi ANA U30NAUMM BHELHMX KOHTYPOB
M YCTPOWCTBOM KOHTPOIS AaBNeHWA ANS perucTpauny JaHHbIX UCNbITaHWA. [1o Havyana ucnbiTaHusa gaBneHue
Ha 3anopHOM apMaTtype OOMKHO BbITh cOpOLLEHO.

JomxkHo BbITh MCKNYEHO HenpeoHaMepeHHoe cpabaTtbiBaHUe coeduHuTenel Bo BpeMs cnycka. AHu-
LUMPOBaHWE KPUTMYECKUX YHKLWMKA, TaKMX KaK OTKPbITUE COEQMHWUTENEN WM 3akpbiTUe cpe3alolmx nrallek,
AOMKHO OblTh 3aLUMLLEHO CUCTEMOW BIOKMPOBKK, 3aLLMTHBEIMWA KPbILLKAMKW HA MaHenn ynpasneHnss unn nepe-
KpbITUEM COOTBETCTBYHLLUX MMapaBNUYECKUX NUHNIA.

Bce opraHbl ynpaBneHus 1 MHOAMKATOPLI AOMKHbI BbITh CHabXeHbl COOTBETCTBYIOLLUMM 0D0O3HAYEHUAMU.
Bce KoMMOHEHTLI TMMABHOW NaHenu ynpaeneHUsa A0MKHbI BbITe pacCcyMTaHbl HA YCMOBMS 3KCNNyaTauuu.

5.5.9 NaHenb AMCTaHUMOHHOIO YyNpaBneHuA

HasHadyeHWeMm naHenu oUCTaHUMOHHOIO YNpaBneHusa ABNSAETCA akTUBaUNSA PYHKLUUK TEXHONOMMYECKOro
OCTaHOBa, aBapUWHOrO OCTaHOBA, aBAPUAHOrO OTCOEAMHEHUA, a TaKkKe ApYruxX OyHKUMI, onpefenseMbix 3a-
Ka3dnKoM.

MaHenb OUCTAHLMOHHOIO COEANHEHNA O0MKHA UMETb 3NeKTPUYECKOe COeQMHEHWE C IMaBHOW NaHEmNbIo
ynpaeneHus. [invHa anekTpuyeckux kabenen nomxkHa obecneymBaTe BO3MOXHOCTE UX NMPSAMOrO NOAKIHYEHUS
K rMaBHOW NaHenu ynpaeneHus.

MaHene AMCTAHUMOHHOIO ynpaBneHuns 4ofmkHa paboTaTe Kak NOgYMHEHHOE YCTPOMCTBO MMaBHOM naHe-
nun ynpaerneHus. BkrnoyeHne naHenu JOMKHO KOHTPONMPOBATLCS CENEeKTOPHLIM NepekroyaTeneM Ha rmasHOK
naHenu ynpasneHus. MIHOMKaTopbl akTMBHOW NaHenu LOMKHbI ObiTh pacnofioXeHbl Ha rMaBHOW MaHenu 1 Ha
naHenv AUCTaHUMOHHOIO YNpaBneHus.

JomnxHa BbITh NpegycMoTpeHa cucTemMa KOHTPOMSA COCTOAHUA kabens Noakni4YeHus naHenu ans yee-
JOMMEHWs1 onepaTtopa O noBpexaeHuu kabens. B cnydae noBpexaeHus kabens naHeny AMCTaHLMOHHOIO
yrnpasneHus JOMKHO NPOUCXOAUTL aBTOMATUYECKOe BKIOYEHUWE MMaBHOW NaHenu ynpasneHus.

5.5.10 NMaHenbL aBapuUNHOro ocTaHoBa

MaHenb(1) aBapuMHOro ocTaHoBa AOMKHa(bl) obecneynBaTh 3anyck MOCNefoBaTeNnbHOCTU TeXHONOM-
YeCKOro OCTaHOBa, aBapMHOrO OCTAHOBA M aBapUIHOIO OTCOEOUHEHWS.

[MaHenb aBapuMHOrO OCTaHOBA OOIMKHA MMEThL 3MEKTPUYECKOe COedMHEHWE C MMaBHON NMaHenbo ynpae-
nenusa. OnuHa anekTpuyecknx kabenei gomkHa obecnedymBatb BO3MOXHOCTbL WX MPAMOrO NOAKMKOYEHUNA K
rMaBHOW NaHenu ynpasneHus. [lomkHa OblTb MpeaycMoTpeHa cucTeMa KOHTPOoA COCTOSHUA kabens Noakmo-
YeHWsa NaHenu Os yBeAOMIIEHUS onepaTopa O NoBpexaeHun kabens.

[omKHbl BbITh NPEeaYCMOTPEHbl MHAMKATOPHbIE Namnbl A58 0TODpaXeHUst TeKYLLLero COCTOSHUS NaHenu.

5.5.11 MNaHenb TEXHONOIMYECKOro octaHoBa

C nomoulbio NaHenn TEXHONOMMYECKOro 0CcTaHoBa AoMmKHa BbiTh obecnevyeHa BO3MOXHOCTE MHULMMPO-
BaHWA npouecca TEXHONOrM4ecKoro 0CTaHoBa.

Cwuctema ynpaBneHusi BHYTPUCKBaXMHHBIMKU paboTamu JOMKHa MMETb COeMHEHE C PacrnonoXeHHON
Ha nanybe cucTemoli aBapuiiHOIO OCTaHOBa ONs 3amnycka Mpouecca OCTaHOoBa TEXHOMOrM4yeckoro npowecca
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npW Nony4yeHun curHana ocraHoea. OTCYTCTBME CBA3KM C CUCTEMOW aBapUNHOIO OCTaHOBAa A0MKHO NPUBOOUTL
K peanu3auum npouecca TexHOoNorM4eckoro ocTaHoBa.

MaHenb TEeXHOMNOrMYecKoro ocTaHoBa AO0ITKHA MMETb ANeKTPUYeCcKoe CoedUHEeHWe C IMaBHOoWM NaHenbso
yrpaBneHusa Unu naHens OUCTaHLUOHHOIO ynpaBneHus. OnekTpudeckme kabenu OOMKHBI UMeTb AOCTaToY-
HYH ONWHY Ana NpsMoro noAakniodyeHus. [lomkHa bbiTe NpeaycMoTpeHa CMCTEMAa KOHTPONMSA COCTOAHUA Kabens
NOOKMIOYEeHWs NaHeny Arsi yBe4OMIEeHWst onepaTopa O noBpexaeHnn kabens.

JomxHbl 66ITe NpeaycMOTPeHbl MHAWKATOPHbIE NamMnbl A4Nsi 0TOOpaXKeHWs TeKYLLEro COCTOSIHUA NaHenu.

5.5.12 Moaynb ynpaBneHua pau3epa

B cocTaB anekTporugpaBnuUYeckol cUCTeMbl YNpaBNeHWs BXOOWMT MOAyNb yNpaeneHus pansepa, Ko-
TOPLIA YyCTAaHABNMBAKT BHYTPU unu Ha pansepe 3/PC; oH moxeT ObiTb MCNOMb30BaH B pexume paboTel C
TpyGHOIM ronoBKOW ONs ynpaBneHusi onepauusMy KOMOHHbBI AN cnycka U (PyHKUUSAMU BHYTPUCKBAXWUHHOTO
obopynosaHus.

Moaynb ynpaeneHus paisepa, Kak npaBuno, BkNoYaeT B cebs rugpasnuyeckne 1 anekTpuyHeckre pasb-
eMbl, TMapaBnuyeckne ynpaensemMble KnanaHbl U 3neKTpoHHoe obopygoBaHue.

Mopaynb ynpaeneHus parsepoM JommkeH ObITe paccyuMTaH Ha 3KcnnyaTaluo BHYTpy BypoBoro paisepa.
Ocoboe BHMMaHWe J0OMKHO ObITh yaeneHo paboden TeMmnepaType, BHELWWHEMY OABMNeHWD, CBOWCTBaM crto-
wooe B OypoBoM paisepe, Harpyskam oT yoapoB v BMBpauuMy Npu TPaHCMOPTUPOBAHUU U MEpPEMELLEeHWUU Ha
TpybHoI nany6e n nony GypoBOI yCTaHOBKKM, BO3AEWCTBUAM B Mpouecce (PYyHKUMOHAaMNbHbLIX UCMbLITAHUIA Ha
BypoBOI ycTaHOBKe, NOABEMA Ha BbILLKY, CMYCKONOABLEMHbLIX OnepaLni B LUTOPMOBLIX YCNOBUAX.

MpoekTupoBaHMe MOAYNA yNpaBneHuna pansepa HeobxoanmMo OCyLecTBNsATbL B COOTBETCTBUM € 5.5.14,

5.5.13 Moaynb ynpaBneHuUs BHYTPUCKBaXUHHLIMU paboTamu

OnekTporugpaenuyeckas cMcTtemMa MoOyns ynpaBreHUs BHYTPUCKBAXWHHbBIMU paboTamu MOXEeT BbiTh
Mcnornb3oBaHa B pexume pabotel ¢ [PA anda ynpaBneHus HKHUM y3NoM-NPeBeHTOPOM pan3epa, POHTaHHON
apmaTypoi U BHYTPUCKBaXKMHHbLIM 0bopyLoBaHueM.

Moaynb ynpaeneHusi BHYyTPUCKBaXKUHHbIMW paboTamMu JomkeH BbITb YCTaHOBMNEH HA MOAYNe 3KCTPEeHHO-
ro OTCOEAUHEHUS UMK Ha CEeKLMKW pan3epa Bbllle YKa3aHHOTro Moayms.

Moaynb ynpaeneHus BHYTPUCKBaXWHHBIM paboTamu, Kak NpaBumo, BKNoYaeT ruapaBnuyeckme 1 anek-
TpyYYyeckue pasbemMsbl, TMApPaBNMYEcKUe ynpaBnsieMele KnanaHel U 3NeKTpoHHoe obopygoBaHue.

Moaynb ynpaeneHus BHyTPUCKBAXUHHLIMW paboTamu fomkeH obecneuynBaTth BbIMOMHEHWE Onepauui
B pexume pabotel ¢ MNPA. Ocoboe BHMUMaHWE OOMKHO GbiTe yaeneHo pabo4yeil TeMmnepaTtype, BHELHEMY
OaBneHuto, Harpyskam OT yAapoB M BUbpaLuMv nNpy TpaHCNOPTUPOBaHUK, NepeMeLleHn Ha TpybHon nanybe
1 nony GypoBoOM yCTaHOBKW, BO3AEUCTBMAM B Npouecce MYHKLUMOHAaMNbHbBIX UCTIbITAHWA Ha BypOBOM yCTaHOB-
Ke, NoAbeMa Ha BLILWKY, BOTHOBOMY BO3[AEWCTBUIO MPW CMYCKE U NOALEME, CMYCKONOALEMHBLIX Onepauuax B
LUTOPMOBBLIX YCITOBUAX.

lMpoekTupoBaHWe MOOyNsa ynpaBneHUs BHYTPUCKBAXUHHBIMU paboTamMmu HeoBxogmMMo OCyLLecTBNATE B
COOTBETCTBUKM C 5.5.14.

5.5.14 MNMpoekTupoBaHue Moaynen yrnpaBrneHus

MpoeKkTMpoBaHMe MOAYNs ynpasneHus pansepa u MOgYNs ynpasneHuss BHYTPUCKBaXKMHHBIMK paboTamu
HeobXxo4VMO BLINOMHATE B COOTBETCTBUM CO CMEAYHOLLWUMUI MOMOXKEHUAMUN:

a) Moaynu ynpasreHus OOMKHbI NepeBoaAnTs CUCTeMy pan3epa B Be3onacHoe COCTOSIHWE B clydae no-
Tepwu gaBneHus B rmapaBnMyecKkoil CUCTEME;

b) noTeps anekTpocHabkeHuss M/unu cBA3N He A0MKHa NPUBOAMUTL K MOMTHOMY OTKITIOHEHMWIO yNpaBleHus
UMW K HEBO3MOXHOCTW NepeBoda CKBaXMHbI B ©eaonacHoe cocToaHune. [laHHoe TpeboBaHMe MOXeT ObiThb Bhbl-
NMOMHEHO, eCny MPW OTCYTCTBMW 3NEKTPOoCHabKeHWs M/UnK CBA3KM cucTema yrnpasBreHns 0CTaeTcsa B TeKyLem
COCTOSIHUM;

c) Bpems cpabaTeiBaHUA MOAYyNs yNpaBrneHus OOMKHO COOTBETCTBOBATL TPeBOBAHUSAM K BDEMEHU pea-
n13aunn nocnenoBaTenbHOCTM aBapURHOIO OCTAHOBA Y aBAPUNHOIO OTCOEANHEHUST;

d) ckopocTb o6MeHa 4aHHbIMK MeXay MoayrnemM ynpasneHus n obopygoBaHuem Ha nanybe cygHa gormx-
Ha COOTBETCTBOBAThL TpeboBaHUSAM K BpeMeHW peann3auun nocrnegoBaTenbHOCTU aBapUMHOIO OCTaHoBa U
aBapuMHOro 0TCoeMHeHUs;

€) BCe aKTUBHbIE 3MEKTPOHHbLIE MOAYIN OOIBKHLI BbITh pACNONOXKEHbI B FEPMETUYHOM ra30HanoNHEHHOM
Kopnyce, paccYMTaHHOM Ha BHELUHEE AaBneHWe ANS 3aJaHHbIX YCNOBWIA SKcnnyaTauuu,

f) anekTpu4eckue aneMeHTbl 3NeKTPOrMapaBnMyYecknx Moaynen OMmkKHbl ObITe CMOHTUPOBaHLI B 3anon-
HEHHbIX JWN3MNeKTPUYECKON XUOKOCTLI0 KOpnycax C KOMNeHcalMen daBrneHuns;

g) anekTpoHHoe obopygoBaHue gomkHo umetb 100 %-Hoe pe3epBUpOBaHKE;

66

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 70/ 218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

h) ynpaeneHue BceMy nUTaWUMM U YHKLMOHANBHBIMW NIMHUSMW MOXET BbINOMHATLCA C NOMOLLBHO
3MEKTPOMarHUTHbIX CONMEHOUAHbIX KNanaHos;

i) AaBneHWe B Kax 0N NMMHMW No4auu ruapaenmuyeckon aHeprum unm yHKUMOHaNbHOM NUHUKM crieayeT
KOHTPOMMPOBATL C MOMOLLbI AaTYMKa OABMNEeHUs!;

j) Mogynb ynpasneHus OOMKeH nepenaBaTh B YCTAaHOBRMEHHYH Ha nanybe cygHa cucTemy ynpaeneHus
MHOPMaLMI0 O KOPPEKTHOCTH 3aBepLUEHWs BbINOMHAEMON onepayunu;

k) yTe4kn B ruapaBniM4eckoi CUCTEME He OMKHbI BMATE HA2 paboToCnOCOBHOCTD SNeKTPUHecKux/anek-
TPOHHBIX CUCTEM;

|) nocne BLIMOMHEHUs KOMaHAbl rMOpaBNUYecKas XUOKOCTb MOXeT OblTe HanpaeneHa B BO3BPATHYHO
MWHWI B cOCTaBe LWnaHrokabens unu, ecnu ato AonNyckaeTcs HoOpMaTUBHbIMKU TpeboeaHuamu, cGpolleHa Bo
BHELLHIOW cpedy Yepes cneumanbHbli knanax;

m) NMHUK CUCTEMBI C NPSAMbIM FMAPABMMYECKMM YPAaBNEHWEM HE AOMKHbI MMETb KOHTPONMUPYEMbIX MO-
AynemM yrnpasneHusi KNnanaHos;

n) NMHAX NO4aYM TMOPAaBIMYECKON SHEPTUKN AOMKHbl UMETb (PUNBLTP.

5.5.15 lnaHrokabenu n nepemMbiYKH

JIuHuKn wnaHrokabens gomkHel obecneynBaTh Nnepegady CUrHanoB yrpaeneHus oT PacnonoXeHHoro Ha
nanybe cynHa obopynoBaHMa cCUCTEMbI yNipaBneHus K nogBogHOMY obopyaoBaHuto. NepenaeaemMele curHanbl
MOTyT BbiTb MMAPABANHECKUMU U SNEKTPUHECKUMM.

KoHcTpykuma wnaHrokabensi cuctembl ynpaerneHus AOIKHA BKNHOYaTh MWHUKM YyNpaBneHus 1 MOHWTO-
puHra, Heobxoaumble ANs CMCTEMbI BHYTPUCKBaXKWHHBIX paboT B 3a4aHHOM pexXume 3KcnnyaTaumm.

LLinaHrokabenb 1 NnepemMblYki AOMKHE COOTBETCTBOBATL TpeboBaHMAM K rMapaBnMYeckMM 1 aneKkTpuye-
CKUM FIMHUAM CUCTEMBI YIpaBneHus.

KoHcTpykLmMA WnaHrokabensa gomkHa obnaaate AOCTATOYHON MeXaHWYeCcKol NPOYHOCTLIO, onpegense-
MOW C Y4ETOM CTATMYECKMX N AMHAMWUYECKUX HAarpy3oK, eMCTBYHOLNX HA BHYTPEHHWE MMAPaBINYeCcK1e NUHUN
W anekTpuyeckne kabenun Bo BCeX 3afaHHbIX pexxmmMax paboTbl CUCTEMbI BHYTPUCKBAXKWUHHbLIX paboT.

MaTtepwuan rugpaenmMy4eckux NMHWIA OOMKeH BbiTb COBMECTUM C MMOPaBNYeCKON XUAKOCTbI0 CUCTEMbI
yrnpaeneHus. Matepuansl, UCNONb3yeMble B KOHCTPYKLMM LWWNaHrokabens, B cnyyae noxapa He OOIMKHbI Bbl-
OenaTh TOKCUYHbIE NPOAYKTLI FOPeHns.

PasmMepbl ruapaenuyeckux NUHUA OOMKHb obecneyneaTs 3afaHHbIN pacxod rMapaBnUYeckoin Kuoko-
CTUW, onpefensemMblii Ha OCHOBe TpeboBaHWil KO BpeMeHun cpabaTbiBaHWA KNanaHoB U COeAWHUTENbHBIX ane-
MEHTOB. Pasmepbl ruapaBnuM4eckMx NMHUIA JOM¥HbI ObiTh BEpUUUMPOBAaHLI NOCPEACTBOM BbIMOSIHEHWS M-
ApaBlNYeCcKUX pac4eToB.

KoHcTpyKLmMA WnaHrokabens gomKHa BKNYaTb HE MeHee OAHOW Pe3epBHON rMapPaBnUYEcKoi NUHMK,
€CMny MHOE He YCTaHOBMEHO 33Ka3uMKOM.

OkoHeuYHble YCTPONCTRA WnaHrokabens 4omkHbl ObiTe 060PYLOBaHEl OrpaHuYMTENaMM M3rnba, a conpsa-
KEHMS OTAENbHBIX NMUMHUIA OMKHBI OblTh 3alUMLLEeHbl OT Cly4YarlHOro NOBPEeXaeHNs.

LWnaHrokabenb(u) MoxeT(MOryT) ObiTb 3aKpenneH(bl) XOMyTaMy Ha KONOHHE pai3epa W OTAellbHOM
HaTAHYTOM HanpasnsLweM Tpoce.

MpoekTHpoBaHWe, U3rOTOBMNEHME WU UCMLITAHWS WNaHrokabens Heobxo4MMO NPOBOAUTE B COOTBETCTEUM
c TpebosaHuamun FTOCT P 71204.

5.5.16 BbicTpopasbeMHble MHOFOKaHanbHble COegUHEHUA

LLnaHrokabenn n nepemblyKM LWnaHrokabens OOMKHbI 3aKkaHYMBaTbCA ObICTPOPasbeMHBIMWM MHOTOKa-
HanbHBIMKY COEOVHEHUSIMW.

KoHCTpyKLMA BbicTpOpazbeMHbIX MHOTOKaHaNbHbIX COeAMHEHUA JOomKHa obecneynBaTs Ux BeicTpoe 1
npocToe NopknYeHue/oTcoeguHerHe npu obecneyeHun HeobxoauMoro LLEeHTPUPOBAHWA ANS NPaBUMbLHOIO
BbIpABHUBAHWA COEOMHUTENS U NPefoTBpaLleHns ero nospexaeHns. KoHcTpykuus GuiCTpopasbeMHbIX MHOMO-
KaHanbHbIX COBANHEHMIA 4OMKHA OblTh paccyMTaHa Ha py4yHOe BbIMONMHEHWE onepauuii CoOeqUHEHNA W pasb-
eguHeHus. [JomkeH ObITb NpeaycMOTPeH (PUKCUPYIOLLMIA MEXaHW3M, PaCcCHMTaHHbIA Ha AeNCTBUE NMPOEKTHbLIX
Harpysok. ®UKCMPYIOLLMA MEeXaHU3M JOMKEeH BKITHAaTb DrOKMPYIOWMIA 3nemMeHT ans npeaynpexgeHns cny-
YaWHOro pasbeguHeHWs.

[ns nogbema 1M opueHTauuu Npu NOACOEOVHEHUU KOHCTPYKUMS BbICTPOpPazbeMHbIX MHOTOKaHaNbHbIX
COEeOVHEHWUA JOMKHA BKMOYATE NOABEMHYIO NPOYLLWHY.

5.5.17 Nebepnka wnaHrokabens

Jlebegka wnanrokabens gomkHa ObiTb paccynMTaHa Ha MOMHY AMMHY 3anonMHEeHHOro oNionaoM LWiaH-
rokabensa nntoc 20 % pe3epBHOR ONWHBI.
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Ilebenka gomkHa MMeTb NMHEBMATUYECKUA MPUBOL C Nogayen TEXHWYECKOro Bo3dyxa OT MHeBMaTu4e-
CKOW CUCTeMbI CyaHa UNuv ruapasrMyecknini NpUBOL C NUTaHNWEM OT r’MAPaBNN4EeCKON CUCTEMbI BbICOKOTrO AaB-
NEeHUs, UMK ANEeKTPUYECKUIA NMPUBOS C NUTAHUEM OT CY[A0BON 3HEPrOCUCTEMBI.

KoHcTpykumsa nebenkv gomkHa BbiTe paccymMTaHa Ha KpyTALWMIA MOMEHT WM CKOPOCTb BpalleHus, Heobxo-
OuMble Onsa adppekTuBHOM paboTel 0bopynoBaHUS.

Nebenka pomkHa 6biTb 060pyAOBaHa NONEPEYHON HanpaenaALWEen CUCTEMON BO3BPaTHO-NOCTyNaTesb-
HOro AelCTBUA ANA NPaBWMbLHON HAMOTKK WNaHrokabens Ha 6apabaH npu M3BneYeHuu.

KomnoHeHTbl, Heobxogumble ansa pabotel nebenkn, 4onxHbI BbiTh yCTaHOBNEHBLI HA Nebeake.

Jlebenka gomkHa ObITb YCTAHOBNEHa Ha canaskax C 3alMTHOW pamMoK, NnpedHa3HaqYeHHbIX Ana nepe-
MeLLEeHNS C NOMOLLBK nogbemMHuka. KoHCTpykuma nebedkn 4OmKHa BKAKYATb YeTelpexTodeqHoe KpenneHue
ANS KpaHoBbIX onepauwid. Mpusod nebegkn AomKeH MMeTk cMcTeMy ynpaBneHus, obecrnevmBaloLlyo ee ABU-
XXEeHue Brnepen 1 Hasapg, a Takke ukcaunio.

HomxHbl BbITh NpeaycMOTPEHbl Haanexawasn dunbTpauus, cmaska u perynupoBaHve AaBneHUst B CU-
cTeMe Nofaqy TEXHUYeCKOoro Bosayxa/rmapaenuyeckoi xugkoctu B 6apaban nebenkun, Ans sawuTel NHeBMa-
TUYecKoro/rmapaBnuyeckoro ABUratenst oT M3Hoca UM NOBPEeXaeHUs.

Jlebenka pomkHa bbiTe 0bopygoBaHa oTkazobe30nacHON CUCTEMON TOPMOXKEHUA AN OCTAHOBKW W CTO-
nopexus. CnegyeT NnpeaycMoTpeTb HE3aBUCUMYIO TOPMO3HYIO CUCTEMY C PYYHbIM yNpasneHWeM. TOpMOo3Has
cucTeMa gomxkHa obecneunBaTtbh yeunue, 4OCTATOMHOE NS 0CTaHoBKM nebeaku n yaepxusaHus wnadrokabe-
N5 NPYU MakcMManbHOM paboyem HaTsKEeHWW.

Nebenka pomxHa beiTe 06opygoBaHa BbiCTPOpa3bEMHON COEAMHUTENBHOW NNACTUHOW ANS KPENneHus
wnaHrokabens. Ha nebegke gomkHa BbITe NpegycMoTpeHa NpegoxpaHuTensHasa cuctema Ans 6rnoKMpoBKK
npveofda bapabaHa B npouecce coeguHeEHWs co LWinaHrokabenem.

Jlebenka nomkHa bbiTe 0BopygoBaHa rMapaBNUYeckuMK pasbemMmamu nnu BeicTpopasbeEMHbBIM MHOTOKa-
HanbHbLIM COeAVHEHMEM, U3ONUPYIOLMMIK KnanadHaMmy u MaHoMeTpamMu Arsi ONPecCoBKU U U30NALUN OTAENb-
HbIX TMAPaBMNYECKUX NUHUA. YKa3aHHbIE 31EMEHTbI A0MKHbl BbITb pasMelleHbl Ha naHenu nebegku.

Nebenka pgomxkHa 6GbiTb OCHALlEHA AUCTAHUMOHHBIM MYNLTOM YNPaBneHWs B OOMOMHEHWE K MynbTy
yrnpaeneHvs, pacnonoxeHHoMy Ha bapabaHe. Kabenb AMcTaHUMOHHOMO NynbTa yNpaBneHUs OOMKEH UMETb
OnWHY He meHee 20 m.

5.5.18 Katywku wnaHrokabens

KaTywkun wnaHrokabens gomkHel obecneyrBaTh ero pasmelleHve BO BPeMs YCTAHOBKWU, M3BMNEYEHNSA U
skcnnyaTtaumu. KaTylwku AoMmKHbI OrpaHnuyuMBaTh MUHUManbHbIM paguyc uarnba wnaHrokabena u obecneyu-
BaTb NNaBHOE ABMXEHMWe WnaHrokabens npy HamaTbiBAHWW U CMaTbIBAHUN.

MpoyLKMHBI KaTyWeK U YyCTPOMCTBA ANS WX 3akpenneHwsa AOMMKHel ObiTk paccuuTaHbl Ha pabovyto Ha-
rPY3Ky, paBHYH WK NPeBkILLA0LLYH NPpeAaen NPOYHOCTW Ha paspbiB Pa3MELLAeMOro Ha HUX WraHrokabens.

5.5.19 UcnbiTaTenLHoOe M BcnoMoratensHoe o6opyaoBaHue

CucTtema ynpasneHus BHYTPUCKBaXKUHHbIMW paboTaMy JOMmKHa NOCTaBNAaTLCA BMecTe ¢ 0bopyaoBaHm-
em, HeobxoOMMbIM ANS NPoBeAeHWs UCMbITaHWIi, M BCroMoraTenbHbiM 0b0opydoBaHMeM, BKOYas CoequHu-
TelbHbIe dNeKTpUYecKne nepemblivky, WIaHru 4na oxnaxaatolwen XMAKoCTU U YCTaHOBKY HarHeTaHnsa asoTa
C 3anpaBoYHbIMU LUNAHraMu.

6 MpoekTHbIe TpeboBaHUs

6.1 HazHa4eHue

Hactosawwmin pasgen onpegendaeTt nNpruHUUnbl NPOeKTUpPOBaHNA, HAarpy3ku, BO34ENCTBUA K TDBGOBBHMH K
NMPOeKTMpoBaHMKO KOMNOHEHTOB palﬁsepa, BKIKO4anA pr6bl N COegUHNTENN.

6.2 MpUHUMNBI NPOEKTUPOBAHUA

6.2.1 HazHayeHuUe

B 6.2 npuBegeHo onucaHue NpMHLKUMNOB U METOLAOB MPOEKTUPOBAHUSA.

6.2.2 OcHoBHbIe TpeBGoBaHuA

[MpoekTnpoBaHWe, N3roToBreHWe, cbopka 1 TexHudeckoe obcnyxrBaHue cuctemsl pansepa 3/PC u ero
KOMMOHEHTOB JOKHbI COOTBETCTBOBATL YCNOBUAM ee npuMeHeHus. Cuctema panzepa 3/PC gomkHa:

a) BblOepxuBaTh BO3NENCTBME MPOEKTHLIX HArpy30K B TEYEHUE YCTAaHOBIIEHHOMO CPOKa CryX0bl;

b) obecneuneats Tpebyembii ypoBeHbs BE30MACHOCTU AN NepcoHana U oKpy:xatlLlenh cpeabl;
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c) obecne4mBaTh TpebyeMbie aKCNNyaTaLuWMoHHbIE NapaMeTpbl B TEYEHWE 3a4aHHOro Cpoka Cryxobl.

6.2.3 O6wKe nonoxeHnnA

Mpw npoekTupoBaHWK cucTembl pansepa 3/PC, ero KOMNOHEHTOB U AeTanei Heobxogumo cobnioaatb
cnenywoLwe NpUHLMUNLL

a) CeKLWUWM M KOMMOHEHTLI pan3epa A0MKHbI BbiTb YCTOMYMBLI K BA3KOMY (MNacTUYECKOMY) pa3pyLUEHUHD;

b) cekummn 1 KOMNOHEHTLI pal3epa LOMKHbl GbiTe CNPOEKTUPOBaHb!I TakuM obpazom, YTobbl CryYaiHbie
cobbITUA He NPUBOAUNW K aBapUHHOMY OTKa3y;

C) CEKUUW U KOMMOHEHTbI pai3epa 4OMmkKHbl OblTe CNPOEKTUPOBaHbl TakuM 06pasom, 4To6bl MUHUMIW3N-
pPOBaTb KOHLIEHTpALMM HaNpsKeHWA (aMmnnuTyay LUKNa HANpsKeEHWA U HAaKoNIeHWe YCTanocTHLIX NoBpexae-
HWIA), HANPUMeEpP, C NOMOLLBID KOHCTPYKUUK, obecnedunBatoLlLell pacnpefeneHne HanpskeHu B NepexonHbIX
MOMepeYHbIX CeYEeHUAX, U YMEHBLUEHUS YMCNa CMOXHbLIX CXEM pacnpeneneHnst HanpsKeHWii;

d) N3roToBNEeHne cekLnin 1 KOMMNOHEHTOB pai3epa AOMKHO OCYLLECTBNATLCA B COOTBETCTBUM C NMPU3HAH-
HBIMKW TEXHOMOMMAMW U NPaKTUKOWN;

€) NPOoEKTUPOBaHMe aeTanen KOHCTPYKLMK 1 BeiBop MaTepuanoB AomkHbl ObiTe HanpaeneHbl Ha MUHK-
MU3aLMI0 KOPPO3UU, 3PO3UK U U3HOCAE;

f) onepaunn ycTaHOBKM, W3BMNEYEHUS OOMKHbI BbITE NPOCTLIMKM U HaZeXHbIMKU, obecneunBasi Hagex-
HOCTb CMCTEMbI B NpOLLecce 3KcnnyaTaumu;

g) obecneyeHvne HeobXoAMMOro 4OCTyna ONA KOHTPOMs, TeXHWYecKoro obcnyKMBaHws, 3ameHbl U pe-
MOHTa;

h) obecrneveHne npoLecca MOHUTOPUHIA COCTOSIHUS pan3epa C TOYKM 3PEHUs HaTSKEeHWs, nepeMeLle-
HWIA, BO3HUKAKLUNX HANPSXXEeHUR, YIMOB OTKNOHEHUS, BUBpaLMA U T. N.

OcHoBHEIE NpUHLMNEI 0BCcNeaoBaHWs pariaepa cnefyeT pacCMaTpUBaTh Kak HEOTBEMIEMYO YacTb ero
NpoekTMpoBaHus. KpUTUYHOCTL KOMMOHEHTOB WM noAxodbl K NpoBefeHW obcnedoBaHMsa crefyeT paccma-
TPMBaTb Ha paHHeW cTaguv NpoekTHbIX paboT ans obecnevyeHns HEOBXOOAUMBIX MepP KOHTPOMA TEXHUYECKOro
COCTOSHUS.

MpoEeKTUPOBLLMK OOMKEeH pa3paboTaTe W AeTanbHO OnMcaTb B 3KCMyaTalMOHHON AOKYMEHTauMW npo-
Luenypel 0bcrenoBaHUA 1 3aMeHbl anemeHToB pansepa 3/PC v neproguMyHOCTL BLINMOMHEHWS YKa3aHHbIX paborT.

6.2.4 MeToabl NpoeKTUpPOBaHUA

[MpoekTupoBaHue cucteMsl panzepa 3/PC gomkHo BbiTb OCHOBAHO Ha MPOBEAEHUUN pac4eToB B COYETa-
HWW C HEOBXOAMMBIMKM UCTBITAHUSAMMN.

MpumeyaHuna

1 MeToabl pacyeTa npegnonaraloT UCMNoSIb30BaHWE aHaNMUTUYECKUX YPaBHEHWUIA UMW YACTEHHOTO MOAENMPOBaHNS,
HanpuMep MeTod KOHEMHbIX 3[TEMEHTOB UM METOA rPaHUYHbIX 3MIEMEHTOB C MPUMEHEHWEM CMNELMAnM3NpPOBaHHbIX KOM-
MbHTEPHLIX MPOrpaMm.

2 Tawm, roe HacToALWMIA CTaHOapT He onpeaensieT NPYUMEHNUMbIA METOL, PACHETOB UMM UCMLITAHUH, NPOEKTUPOBLLWK
HECET OTBETCTBEHHOCTL 3@ UCMONL30BaHWe 00LLIENPU3HAHHBIX METOLOR ANA 0D0CHOBAHWUSA KOHCTPYKTUBHLIX NapameTpoB
1 Belibopa martepnanos. Cuctema pansepa 3/PC 1 ee KOMMNOHEHThI A0MKHbI BbITh CIPOEKTUPOBAaHbLI C Y4ETOM BO3MOMXHbIX
BMO0B OTKa30B.

3 Bwup oTkaza — 3T0 COCTOAHWE pari3epa UMW ero KOMMOHEHTA, BbIXOASALLEee 3@ TPaHULLbl MPOEKTHLIX TpeboBaHuiA.
MpumepamMu BUOOB OTKasa ABNAKTCA NOTEPs CONPOTMBIEHUSA MaTepuanoB (M30bIToYHaa nracTuyeckas gedopMaums u
noTepst YCTOMYMBOCTM), YCTanocTHOE pa3pylueHue, obpa3oBaHune yTedek, HecTabunbHoe paspylleHue, CMeLLeHNs, npe-
BbILLIAIOLLME MPOEKTHLIE OrPaHUYEHUS, BbIXOA 32 Npeaernsl MUHUMAaNbLHOro 3a30pa, MexaHU4Yecknii 0TKaa.

B npouecce NpoeKkTUpOoBaHUsA HeoBXOOMMO MCMOMb30BaThk pacyeTHble KO3PMULUEHTbl UMK Koaddu-
LWeHTbl 3anaca NMpoYHOCTU NPU MPUMEHEHUM W3BECTHBIX KOMMIEKCHbIX METONOB pacyeTa, KOTopble TakuMm
oBpa3om obecneunBaloT COOTBETCTBYIOLLMIA 3anac HaaeXHOCTU OTHOCUTENLHO YUUTLIBAEMbIX BMAOB OTKA30B.

OBwmin BUA npenena npoYHOCTH B HACTOALLEM CTaHOapTe NpeacTasneH Bblpa)XeHnem

Sy Ry=Rye F (1)

rae S, — HanpsbkeHue npu pacyeTHon Harpyske, MMa;
R4 — pacyeTHbli Npeaen NpoYHoCTU (Hecywan cnocobHocTe), MIMa;
R,; — npeden npoyHoctu matepuana, Mla;
F 4 — k03dhpunLMeHT UCnonb3oBaHus (pacyeTHbIV KO3 PULMEHT).
Takon chopmMmaTt NpoeKTUpPOBaHUSA Ha3biBaeTcs MeTOAOM pacyeTa no OonycKaeMblM HanpseHusM, npu
KOTOPOM HagexXHoCTb obecne4vymMBaeTcsa NPUMEHEHMEM pacHeTHbIX KO3 PULNEHTOB NPOYHOCTM KOMMOHEHTOB.
OTOT pacyHeTHbIN Ko3hULMEHT 3aBUCUT OT TMMNa OTKa3a W NMPOEKTHbLIX YCNOBUA.
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MpumeyvyaHmnme — PacyeTHblli(e)KoadhdrUMeHT(bl) NpUHUMAET(H0T) BO BHUMaHWE 0OLLYH0 HEONPEeaeneHHOCTb U
BO3MOXHblE OTKNOHEHWA BO3OENCTBMA Harpysku 1 conpotmenerdns. ObpatHoe 3HadyeHne pacyeTHoro koadduymenTa (<1)
MOXHO paccMaTpuBaTh Kak koadpuUMeHT 3anaca NPodHOCTU. B HEKOTOPLIX HOPMax NPOEKTUPOBAHWA MO AOMYyCKaeMbIM
HanpsKeHWAM U cTaHdapTax pacyeTHbIA KoapUUMEHT Takke Ha3blBaeTCA «A0MYCTUMbIA KOB(MULIMEHT HanpsKeHu»
WNK «Ko3QOULIMEHT MCNONb30BaHWA». 3Ha4eHnA KoaddUUMeHTa NCNONB30BaHNA ANSA Pa3NUYHbIX YCNOBUWA HarpyKeHus
npvBeaeHol B 6.5, 6.4 1 B npunoxeHnn C.

B kauyecTBe anbTepHaTuBbl METOOY NPOEKTMPOBaHWA MO A0MyCKaeMbiM HanpsXeHUAM UNu B KadYecTBe
OOMOMHUTENBHbBIX aHaNMUTUYECKUX METOLOB OnpederieHne BO34eNCTBUA Harpy3oKk U COMPOTUBIEHWE MOXHO
OCHOBbIBaTb Ha pe3ynsratax UCMbITAHUIA UMK UCCNEeAOBAHUNA KOHCTPYKTUBHbLIX XapakTepuUcTUMK Mogenen nnm
nonHomacLwTabHbIX cMCTEM pai3epoB ¢ MCNOMNb30OBAHUEM HagMnexallMx MeTogoB. Takke MOXHO NPUMEHATb
BEPOSATHOCTHLIN MOAX0/, OCHOBAHHbIWM HA OBLLENPUHATLIX METOAAX aHaNn3a HagexXHoCTN KOHCTpYKUMiA. MeTo-
Obl aHanu3a HafeXHOCTU Ha OCHOBE pe3ynbTaToB UCMLITAHWIA, Kak NPaBuo, pacCMaTpUBaOT B NMPUIOKEHUM
K 0coBbIM Cny4asiM KOHCTPYKTOPCKUX 3adad (Hanpumep, B criydyae AeAcTBUst 0CoDbIX HAarpy3okK, He y4uTbiBa-
eMbIX B aHanMTUYeCKOM BblpaKeHUW), Os NPOBEPKM PacHEeTHbIX KO3 MPULIMEHTOB, NCNOSb3YEMbIX B MeTo4e
pacyeTa no 4onycKkaeMblM HanpsXeHWaM ANS BUOOB O0TKA30B, HE paccMaTpUBaeMbIX B HACTOALLLEM CTaHaap-
Te, U ANS YCMNOBWIA C OrpaHWYEHHbIM OMbITOM peanu3auni. Takke MOXHO MCMNOoMNbL30BaTL MeTod pacuyeTa no
TOYHO YCTAHOBMEHHBIM 3HAYEHUAM HaMNpsKeHWs U Npegena npoYHOCTU.

HomuHanbHble sHaueHnst S, u R, MCNonb3yemele B NPOLEecce NPOEKTUPOBAHMS, KaK NpaBuno, OCHOBa-
Hbl HAQ KBAHTUMW HA HWXXHEM Kpar dyHKUMK pacnpefeneHnsi npegena NpoyYHOCTU U BEPXHUX KBAHTWUMAX ANd
dyHKUMKN pacnpegeneHns HanpsKeHns.

[ns pacuyeTa HanpsKeHus OT BO34eNCTBUA Harpy3Ku:

a) Nnpu yyeTe BO3AENCTBUS OKpYXKatLLen cpeab:

- ONSA NOCTOSIHHBIX YCIOBUWIA 3KCNNyaTauuu OO0IMKHO MCNOoNb30BaTheA Haubonee BeposiTHOE 3KCTpe-
ManbHoe KOMBWHWpPOBaHHOE BO3OENCTBUE C MOBTOPAEMOCTLK oAuH pa3 3a 100 neT (rogoBas BEpPOATHOCTL
npesblenns 1072);

- ONA KpaTKOBPEMEHHbIX YCIMOBMWIA SKCNNyaTaluMmM OOMKHO MCNonNb30oBaThCs Hanbonee BepoATHOE JKC-
TpemanbHoe KOMBUHUPOBaHHOE BO3AEWCTBME ANA CreayoLnX nepruoaos NoBTOPAEMOCTH:

- oguH pa3 B 100 net, ecnu NPoACMKUTENLHOCTL (HAaNpUMep, HenpepbiBHON paboThl) NpeBbIWAeT 6 Me-
csLes;

- oguH pa3 B 10 neT Ansa akTUYECKUX CE30HHLIX YCIOBUIA OKPYXKatoLen cpeabl, ecrnv NpoaomKuTenb-
HOCTb paboThl NpeBbILLIAET TPW OHA, HO MeHbLLe 6 MecaALeB;

- 3aflaHHble 3KCTpeMarnbHble 3Ha4YeHWs Harpys3ku AN nepuoga BpeMeHW MeHee Tpex OHer unu ans
onepaumnii, KOTopble MOryT DbiTb 3aBepLUEHbl B TeHeHue Tpex AHen;

b) 3HaueHna gaBneHns N TEMNEPATYPLI, KOTOPbIE MOMYT ObITh NPEBLILIEHLI C BECbMa Maroi BepOATHO-
CTbI0 B TEYEHME CPOKa 3KCNnyaTauumn pansepa, MOXHO MCNOMNb30BaTh B KAYECTBE MUHMMAaNLHLIX/Makcumarnb-
HbIX MPOEKTHbLIX 3HAYEHUA 4ABNEHNUS U TEMMEPAaTYphI;

C) COBCTBEHHbIN BEC M MnaBy4ecTb MOryT ObiTb paccyuMTaHbl HA OCHOBE HOMMWHAlbHbLIX Pa3MepoB M
cpefHewn yaenbHOW Maccehbl;

d) onsi BepPXHEero HaTHKeHWUS MOXHO UCMNOMNb30BaTbh HOMUHAINBLHOE 3Ha4YeHune;

€) NpefenbHble 3Ha4YeHUs MOryT BbITb UCMNONb30BAaHLI KAK XapakTEPUCTUYECKME NS OFPaHNYEHHbIX BO3-
OEeNCTBUN;

f) MmakcumManbeHble 1 MUHUManbHBIE NpefenbHble 3HAYeHUs 3a 3aaHHbIA nepuog MoryT BbiTb UCNOMb-
30BaHbl ANS HANPSHKEHUN, Bbi3BaHHbIX Aedopmauuen, HanpuMmep BCcrneacTBMe npeanonaraemMoro cMelleHuns
CyOHa UNnu TemnepaTypHoro BO3aencTBus;

g) 3Ha4YeHns 0cobbiX Harpy3ok AOMKHbI ObITe 3aAaHbl B KaX40M OTAENbHOM Clydae.

MpumeyaHue — XapakTepuUCTUYECKUE 3HAYEHWA OaBNEHWUA W TemnepaTypbl ONpedensioT pexuM gaene-
HVWe — TeMneparypa, rpaH1YHbIE 3HAYEHUsI KOTOPOrO MOTYT GbITh NPEBLILLEHE! C BECEMA Marnoi BEPOATHOCTLIO B TEYEHUE
Cpoka akcnnyarauun painsepa.

[ns pacyeTa npegena npoYHOCTU:

a) MOXHO MCMOMb30BaTh HOMUHANBHBIE 3HAYEHWUS TEOMETPUYECKUX PA3MepOoB, 38 UCKITIOYEeHWEM TOMLLK-
Hbl CTEHKW, ANA KOTOPOi NPUMEHUMO creytoLuee:

- OnA KOMGMHMPOBAHHBLIX BO3OEMCTBUIA HEOBX0AMMO MCNoSb30BaTh HOMUHANbLHOE 3HaYeHWe TONMWUHBI
3a BbLIYETOM NPUMYyCcKa Ha KOPPO3UIO;

- ONSA pacyeTa HanpshkeHWs OT AeNCTBUA AaBneHusa HeoBXxoduMo MCNonb3oBaTh HOMUHANBHOE 3Hade-
HWe TOMLMHbI CTEHKM 33 BEIYETOM [OMYCKa Ha M3TOTOBIEHWE U NPUMNYCKa Ha KOPPO3Uuio (Hanpumep, cM. 6.5.2);
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b) kBaHTWMb 2,3 % ANA COOTBETCTBYIOLLMX SKCNEPUMeHTanbHbIX AaHHbIX (CpeaHee 3Ha4YeHve npeaena
NPOYHOCTU MUHYC [1Ba CPEAHEKBaAPaTUYECKMX OTKMOHEHWS) UM MUHUMANbHBIE 3a[aHHbIe 3HAYEHWA JOMK-
Hbl BbiTb UCMOMb30BaHLI A1 OLEHKM MPOYHOCTI NPU NPOEKTHLIX TeMnepaTypax, T. e. npeaena Teky4ecTu 1
npeaena NpoYHOCTU NPU PACTSHKEHWUM;

C) ANA APYrMX XapakTepucTWK, Hanpumep MOZyns ynpyrocTu, koauLMeHTa NMHERHOro TennoBoro
pacLIMPeHNUs, MOXHO UCTOMNb30BaTh HOMUHATBHBIE UMW CPEAHNE 3HAYEHUS.

dopmat 6e30nacHOCTM ANA pacyeTa CONPOTMBMEHMSA YCTanoCTM B HACTOALLEM CTaHaapTe onpeaenseT-
A BbIpaXeHUeM

Le
Dr
rae Ly — pacderHasi ycTanocTHas JONroBevHOCTb;
Dg — K03(h(PULIMEHT UCTIONb30BAHUS OTHOCUTENBHO YCTaNoCTy;
Lg — cpok aKcnnyarauum, ner.

iy, (2)

Ons pacyeTa HanpspkeHW OT LMKITMYECKWX Harpy3ok HeoBXo4rMo Mcnonb3oBaTk CTAaTUCTUYECKUe AaH-
Hble AN 0XKMOAEMbIX Harpy3oK.

[ns pacyeTta conpoTUBIEHWS YCTanoCTU:

a) AomKHa OblTh MCNOMNb30BaHa KBaHTUNb 2,3 % ANA COOTBETCTBYHOLMX 3KCNEPUMEHTaNbBHbLIX OAHHbIX,
TO €CThb:

- pacdeTHasa kpueas ycTanoctu S—N [rpaduk, XapakTepusyLwmnid 3aBUCUMOCTE MeXay MaKcumanb-
HBIMM HaNpsKeHUAMY (AedopMaunsaMi) UM amnauTyaaMu LMKna u LUMKNMYecKoi 4oNroBeYHOCTb0] oKHA
OCHOBbLIBATLCS Ha cpedHein KpUBOM MUHYC ABa CpedHeKBaApaTUYeCKUX OTKNOHEHUS,

- pacyeTHble NapameTpbl PacnpPOCTPaHEHUS TPeLLWHbI AOMKHbI GbITb OCHOBAHbLI HA CPeAHMX 3Ha4YeHUsX
NMc OBa cpedHeKBaapaTUYeCcKuX OTKIIOHEHNS,

b) nomkeH GbITe UCMONB30BaH OXUOAEMbIA HAYanbHbLIA pazMep TPEWMWHBI NOCNe U3rOTOBNEHUA C y4e-
TOM HanMuMsa HepaspyLuaLWero KOHTpons (BepoATHOCTL oGHapyeHua TpelwuHbl 50 %).

6.3 Harpy3ku v HanpsiXeHUs OT BO3OeNCTBUSA Harpy3okK

6.3.1 HasHa4yeHue

B 6.3 npvBedeHbl kKaTeropun Harpy3oK, y4UuTbiBAaeMbIX MPpW MPOEKTUPOBaHWUKM CUCTEM pailepa, u Tpebo-
BaHMA K 0bLLeMy aHanunay pan3epHoOn CUCTEMbI.

6.3.2 OnpepeneHne KaTeropyMn Harpy3ku

6.3.2.1 Obwme nonoxeHus

Harpy3ku nogpasgensioTt Ha crieaylolme Kkateropum: oyHKUMOHAaNbHbIe, OT AEUCTBUA OKPYKatoLlen cpe-
Obl 1 ocobble. [laHHbIe Harpy3ky onpegensoT crnefyw MM obpasom:

a) yHKLMOHANbHbIE HArpy3ku — 3TO Harpy3ku, 00ycnoBneHHble hU3NYecKMMIU napaMeTpaMmy camoro
panzepa 3/PC v napameTpamMu ero akcnnyartauuu, 6e3 yuyeTta Harpy3ok oT BO34eWCTBUSA OKPYXalLleld cpeabl
M 0coBbIX HArpysok;

b) Harpy3ku oT BO3OENCTBMA OKPY>XaloLlen cpeabl — 3TO HAarpy3ku, BO3HMKaKLMe BCNecTBMe NpsaMoro
MIN ONOCPELCTBEHHOIO BO3OENCTBUA OKPYXalLLEen cpebl Ha pansephyto cuctemy 3/PC, He oTHocsLWmMecs K
YHKLMOHAMbHBLIM UKW 0coBbIM Harpyskam;

c) ocobble Harpy3ku (MNK Harpy3ku ¢ HU3KOW BEPOSATHOCTEH BO3HUKHOBEHUS) — 3TO Harpysku, CBA3aH-
Hble C aHOManbHbIMU YCIOBUSAMM 3KCMyaTaLMy NN ¢ BOSHUKHOBEHWEM TeXHUYECKUX OTKa30B.

Ecnu He ycTaHOBMNEHbI cNeLnansHele UCKITKYeHNUs, NpyY onpefeneHun Harpy3ku HeobxoauMOo UCMOMb30-
BaTb TpeboBaHusa 6.2.4.

6.3.2.2 PacuyeTHble 3Ha4YeHWA 4aBneHnst 1 TemnepaTypbl

PaiisepHyto cuctemy 3/PC cnegyet npoekTMpoBaTh ANA 3KCAnyaTauuu npyv O4HOM M3 pacyeTHbIX 3Ha-
YeHWA OaBreHusa, NpuBedeHHbIX B Tabnuue 7. CneayeTt npegycMmatpuBaTtk, YTOObI KnanaHel, (rnaHubl, co-
eOVHUTENU U ApYyrve KOMMOHEHTHl UMENW pacydeTHoe AaeneHue (MNu HoMUHanbLHoe JaBfeHue), paBHOe UMNu
npeebllLaklLlee 3Ha4eHne pacyeTHoro aaeneHua pansepa 3/PC. PacueTHoe gaeneHue pan3epHoO# CUCTEMBI
onpegenseTca MMHUManbHbIM Pac4eTHbIM JaBNeHneM BXOAALWEro B CUCTEMY KOMMOHEHTA.

[nsa npumeHeHus B rmybOKOBOAHLIX YCNOBUAX, rae AuddepeHumansHoe gaBneHne onpenensieTcs rmy-
©WHOM BOAbI, 4ONYCTUMO ONpefensTb MHTEPBanbl HOMUHANbHBLIX AaBneHu, YTobbl n3bexatb M3NUWHE KOH-
cepBaTMBHOIO NoAxo4a W YMeHbLUUTbL Maccy pansepa.
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Tatnuua 7 — BHyTpeHHee pacyeTHOE OaBneHne

Pint.g» MMa
34,5
69,0
103,5
138,0

BHyTpeHHee pacyeTHOe JaBneHne WM HOMWHaNbHOE faBfieHve B MoO0M TOYKe pal3epHOW CUCTEMEI
3/PC pomxHo BbITb paBHO MakcumanbHOMY pabovemy OaBreHu MnW NpeBbilaTth ero. mgpocTtatudeckoe
gaeneHve dnovaa Heobxooumo yYnTbiBaTh NpY ONpedeneHnn ycTaHOBUBLLETOCS OABNEHNUS.

BHyTpeHHee pacdeTHOe OaBneHWe He J0MKHO ObiTh MeHblue, 4em paboyee OaBneHve, AaBrneHue B
3aKpbITON CKBaxWHe, BKMOYas AaBneHne npy npobOKOBOM pexunme NoToKa, MakCcMMarnbHOe OaBfeHWe B ak-
KymynsiTope, gaesneHue coOpoca (ycTaHOBKa AaBreHus ANs OTKPbITMA NpefoXpPaHWTenbHOro KnanaHa nioc
n3bbITOYHOE AaBreHne) 1 gaBrneHue B MPOLEecCe MMyLWeHUs CKBaXMHbI, MHTEHCMdMKaLMM NpuToKa 1unn 3a-
Ka4ykn. bornee BbICOKOE HOMMHANbLHOE 3HA4YeHWe AaBneHus MOXeT noTpeboraTbca AN KOMMOHEHTOB, Nog-
BEPXEHHbLIX PUCKY BCMEACTBUE YTEYKN M3 UCTOYHWMKOB BLICOKOrO AaBfeHWsi (Hanpumep, NMHUIA ynpasneHus
BHYTPUCKBaXWHHOTO knanaHa SCSSV).

[Mpw NpoeKkTUpOBaHUKN AeUCTBME JAaBNEHUS HA KOMIMOHEHT crieQyeT onpefensTs ¢ y4eTOM pasHULbl MeX-
4y BHYTPEHHUM W BHELUHWM OaBlEeHUeM.

[Ana rmy6okoBogHLIX ycnoBui gudpdepeHunanbHoe JaBNeHVEe Ha KOpNyc anemMeHToB, paboTakwmnx nog
OaBMNeHWeM, CYLLeCTBEHHO CHWXKAETCH 3a CYeT BO3OEeWCTBUA BHELUHEro rmapoctaTtudeckoro gaeneHus. [Jax-
HbI apdhekT MoXeT ObiTh YUTEeH Npu onpefeneHun akTudeckoro paboyero OaBnNeHUs Ons Kaxaoro Kom-
noHeHTa. CnegyeTt 3aMeTWUTb, YTO UCMbITAHWA NOA OaBNEHWEM Npu aTMOCEEepHbIX YCNOBUAX OOMKHbI BbiTb
COOTBETCTBYHOLMM 0Opa3oM CKOppeKTUpoBaHbl [HanpuMmep, cM. [OCT P MCO 13628-4—2016 (modnyHkm
5.1.2.1)].

[na pacyeTHOro gaBneHmsa Heobxo4uMMO yKasbiBaTbk YPOBEHb OTCHETA, AMS KOTOPOro BhINOMHEHA OUEH-
Ka, 1 COOTBETCTBYHLLME 3HAYEHUs TemnepaTypbl U NNOTHOCTU dnomnaa. B kayecTBe ypoBHA oTcyeTa MoXeT
BbITb MPUMHATO YCThbe CKBaXWHbI (MOPCKOE AHO) UMK Bepx pan3epa (Ha NoBepXHOCTH).

PasHuua mexay BHYTPEHHUM W BHELLIHWM OABMEeHWEM O0IKHA OblTb MCNONb30BaHa NPW BbIMOMTHEHWN
pac4eToB, NOCKOMbLKY rmagpocTatuyeckoe gaeneHve nwonaa ¢ BHYTPEHHENW W XUAKOCTY C BHELUHEW CTOPOHEI
parizepa vamMeHsieTcsa ¢ rmybuHol. BHyTpeHHee faBneHve Py int: [a, B 3agaHHON TOYKe pan3epHOW CUCTEMBI
3/PC oTHOCUTENLHO AABMEHNS HA YPOBHE OTCYETA B 3a4aHHON TOUKE P, . ONPEAENsoT no hopmyne

Print = Pint * Pint = 9~ 1 (3)

rae p;,; — MIOTHOCTb hnionaa BHYTPU paisepa, Kr/m3;
g — yckopeHue cBoBOgHOrO nagenus, m/c2;
h — pasHuua BLICOT Mexay PakTUYeCKon TOYKOW, B KOTOPOI onpefenseTcs AaBrneHne, U YpOBHEM OT-
cyerta, M.

MpucyTCTBUE raza B MNacToBOM criomae BHYTPU pai3epa MOXET CHWM3WTh MMApocTaTuyeckoe AaBne-
Hue. [JaHHoe 0BCToATEeNbCTBO HEO6X0AMMO YUUTEIBATL NPY pacyeTe MakcMManbHO JOMyCTUMOTO CTaTUYECKo-
ro AaBrfeHus B 3aKpbITOM CKBaXKMHE ANSl KOHKPETHLIX YCIOBWA NpUMEHEHHUS.

PekomeHayeTcs MpoeKkTMpoBaTh paisepHyi cuctemy 3/PC ans paGoTbl ¢ OAHUM WM HECKONbKUMMU
Knaccamy pacyeTHLIX TemnepaTtyp, Kak yctaHoBneHo B Tabnuue 8. [Ins BwiGopa nogxoaswero NpoekTHOro
pelleHns HeoBXoaMMO paccMaTpUBaThe pas3nvuHble KOMBMHALWKM BHYTPEHHEro M BHELLHero OAaBneHus B co-
yeTaHWW C COOTBETCTBYIOLLEN TeMNepaTypoi. [pu Heo6XoAMMOCTM BO3MOXHO UCTIONB30BATL NPOMEKYTOUHEIE
Knacchl 4aBNeHus U TeMnepaTtypsbl.

MakcumanbHas pacyeTHas Temnepartypa MatepuarnoB paisepa He JormkHa GbiTb HKe, YeM Temnepa-
Typa drouaa, 3a UCKIIYeHWeM criydyaes, Korga UCronb3oBaHve ApYrux TemnepaTyp NoAaTBepXaeHo pac-
yeTamMu, UCMbITAHMAMM UMK OMbITOM NMPUMEHEHWA C npoBejeHMeM dakTuyecknx 3amepos. Jliobblie pacyeTsl
Tennonepeaadn HaJBOAHOW YacTW pai3pa LOMKHbI BLINOMHATECA MPW YCNOBUKM OTCYTCTBUS MOTEpU Tenna
BCMeAacTBUe AelcTBUA BeTpa. [lna NodBoAHLIX JeTanei HeobXxoAMMO yUuThIBaTb OXNaxkoeHue nof Bo3nei-
CTBMEM MOPCKOW BOAbI.
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Tabnuua 8 — Knacckl pacHeTHbIX TeMNepaTyp Ha OCHOBE TemnepaTtypbl hrntonga

Pabouunit gnanasoH, °C

Knacc Temneparyp

He meHee He Bonee
K -60 82
i —46 82
P -29 82
R TemnepaTypa ona nomeleHui, kameaopus 4 no FOCT 15150
S -18 66
T -18 82
U -18 121
V 2 121
X -18 180
Y -18 345

MuHMManbHas pacyeTHas TemnepaTypa maTtepuana paiaepa AomkHa ObiTb onpedeneHa c y4yeToMm
CaMOW HW3KOM TeMnepaTypbl, BO3AENCTBUIO KOTOPOW MOOBEpraeTcsi KOMMOHEHT B YCMOBUSIX 3KCMMyaTauuu,
BKIMIOYAs KOHTPONMMPYEMYH NpoaysKy 06opynoBaHus.

Mpw onpegeneHn Harpy3oK OT BO3AENCTBUSA TeMNepaTypbl OOMKEH BbiTh YYTEH AMaANAa30H TeMnepartyp
chnionga ana sbiGpaHHOro Knacca TemnepaTtyp.

Bce KOMNOHEHTbI, ANA KOTOPbIX NPUMEHUMO AaHHOe TpeboBaHue, Takke OOMKHbI BbiTh paccyUTaHbl Ha
BO3OEMCTBME TONMBKO BHELUHEro AaeneHus. [na ycTaHOBMNEHMS BHELIHero rMapocTaTUYeckoro JaBrneHus oT
BO34eMCTBMS MOPCKOW BOAbI AOIMKHbLI BbiTh MCMNOMNb30BaHbLI CPEOHEroA0BbIE 3HAYEHWUS NMOTHOCTU MOPCKOW
BOAbI M CPeOHMWi YyPOBEHb MOPS.

Ocoboe BHUMaHWe O0MKHO BbiTh YOEMNEeHO BHELHEMY OABMNEHWI0, MPEeBbIWaLWeMy rnapocTaTuyeckoe
AaBreHue BHellHen cpedbl (B BypoBOM paisepe Unu B Mope).

Mpumep — [lNpumepamu eHewHezo dassleHuss, komopoe mpebyem crneyuanbHO20 8HUMAaHUS, AenAemcs
daesieHue 8 MEXKOIIOHHOM fpocmpaHcmee OfiA KOHUeHmpuYeckux palizepoe u daeneHue [MMBO (so epems
ycmaHoeKuU 3KcrnyamayuoHHo20 nakepa, ucnbimaHuss mpy6Hol 2onosku nod dasneHuem, ucnbimaHus MMBO
nod daeneHueM, YUPKYAAUUU MeXKOTOHHO20 nNpocmpaHcmeaa ons nuHull dpoccenupoeaHus/2iyweHuUs] CKeaxu-
Hbl, peanu3ayuu GornosTHUMenbHbIX YHKUUT KO/TOHHbI OIS crlycka u m. I1.).

6.3.2.3 Harpyakun oT BO30eMCTBUA OKpYKatoLen cpeabl

6.3.2.3.1 O6L1e nonoxeHns

Mpu pacueTe Harpy3oK Ha pai3ep OOMKHbI ObITh YUTEHbI HArpy3kn OT PaKTOPOB OKpYXalollel cpefbl,
XapakTepHbIX ANsl KOHKPETHOTO pernoHa aKcnnyarawumm, BKIoYas atansl XpaHeHWs U TPaHCNopTUPOBaHUS.

Mpumep — MNudpoduHamuyeckue Ha2py3ku Ha palizep, 03HUKarowue om npsaMozo eo3delicmeusl 80JH U
meyvenud, A_NSOMCS NpUMepamMu Hazpy3oK om eo3delicmeusi okpyxarouwel cpedsl. Hazpy3ku, esizeanHsle npu-
POOHLIMU haKkmopamu, Npueodsm K cMelweHUsM cyGHa, KOmopbie Makke co3darom Ha2py3Kku Ha palizep, Xapak-
mepu3syemMsie Kak Hazpy3ku om eozdelicmeusi okpyxaroulell cpedsbi.

6.3.2.3.2 [NapamMeTpbl OKpyxatLlen cpeabl
CnepgyeT ncnonb3oBaTh AaHHbIE O COMETAHWUW Harpy3okK, HanpyMep OT BOINH U TEYEHUNA.

MpumedaHue — OCHOBHLIMU (DaKTOpaMu, onpedensioMMI BO3AeNCTBME OKpYKatoWen cpeapl, AaBnawTCs
BOMMHbI, TEYEHWA W BbI3BaHHbIE UMW CMELLIEHUA CyaHa.

Mpw HegocTaTKe AaHHLIX 06 YCNOBMAX OKpyXKaloweih cpeabl ANs paccMaTpuBaemMoro reorpaduyeckoro
permoHa MoXHO MCMosb30BaTh KOHCEPBATUBHLIE OLEHKU, OCHOBAHHLIE Ha JaHHbIX aHaNOTMMYHbIX PErMOHOB.

ANsi perMoHOB C BLICOKOW CEMCMUYECKO aKTMBHOCTLI0 HEOOX0AMMO YYMTLIBATE CEMCMUYECKMe Harpys-
KW, a ANs 3aMep3aloLLMX aKkBaTopuil — NefoBble HarpysKu.

Ona onucaHWa napamMeTpoB OKpYXKaloller cpefbl, UMelLUxX crnydyariHoe pacnpefeneHue (Hanpumep,
BOMH), AOIMKHbI BBITE MCMONB30BaHbl CTATUCTUYECKUE AaHHble. MapamMeTpbl AoMmkHbl BbITb Nony4YeHsbl B CTa-
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TUCTUYECKN AOCTOBEPHOM BUAE C UCMOMNb3oBaHWeM obLenpuaHaHHbix metoaos. CTaTUCTUYECKoe onucaHue
JOMKHO BKMKYaTh 3KCTpeMarbHbIe 3HAa4YeHWs, a TakKke A0NroBpeMeHHble U KpaTKOBPEeMEHHbIE M3MeHeHM s,
Harnpyvmep napameTpsbl 4Ms ONUCaHUA MaKCUMarbHbIX BOMHOBLIX BO3AEWCTBUM, YCTANOCTHOrO HamnpsKeHus,
BbI3BAHHOMO BOMHOBLIM BO3OEWUCTBUEM, W OPYIMX BO3OEACTBUIN, TAKUX Kak BUXPEBLIE MOTOKU.

6.3.2.3.3 BonHbl

MHopmaymsa 0 BoNHaAX O0MKHA BKITKYaThb:

a) XapaKTepPWCTUKN COCTOSIHWS MOPS, BKIOYAas BbICOTY 3HAYMTEmNbHBIX BOJMH, Nepuog nuka cnekTtpa,
CNeKTp (PopMbl U CNEKTP HanpaeBleHun;

b) nonroBpeMeHHble CTaTUCTUYEeCKME AaHHbIe B OTHOLLEHWM YKa3aHHbIX XapakTePUCTUK B BUOE CE30HHbIX
varpamm rnoBTOPAEeMOCTM BOMH, NPEeACTaBMEHHbLIX KAK BbICOTA 3HAYMTENbHLIX BOSMIH M Nepuoa nuka cnektpa
(vnn cpegHero nepuofa NPOX0oXAEHWS), UMW BbICOTA BOMHBI M NEPWOA BOMHLI ANA OTAEMbHBIX PacUYeTHbIX BOIH.

Mpumevarnnn

1 Opyrve npegcraenstolimMe MHTEPeC NapamMeTpbl BOMH, TakvMe Kak MakCcumMmarbHas BbiCOTa BOMHbl M COOTBETCTBYIO-
LLMIA Nepuog BOMHbI (pacyeTHas BomnHa), MOryT ObiTe NOMyYeHb! U3 yKa3aHHbIX Bbille AaHHbIX.

2 BeTpoBble BONHLI CO3AAI0T 3HAYMTENBHBIE LMKMUYECKUE Harpy3ku, BO3AENCTBYIOLME HENOCPEACTBEHHO Ha paii-
3ep. Takue BOMHbI pasnunyHbl No hopme, MOryT UMEeTb PasnUYHY AMWHY U BbICOTY M MOTyT BO3OEWCTBOBATEL Ha pansep
C OQHOW UMW HeCKONbKWX CTOPOH OOHOBpPeMeHHO. BomHbl Takoke co3naoT NOCTOAHHbIE U LMKNWYECKWe BO3OENCTBUS Ha
CYOHO, C KOTOPbIM COEAUHEH paisep.

Mpw oTCYTCTBMM MHhOpMaLUMK 0 Npeobnagatwllem HanpasneHu BOMH ANns ero Bbibopa MOXHO UCNomMb-
30BaTb MHGOOPMaUMWI0 O HanpaBnNeHN BeTpa.

Ecnu npumenumo, cnegyeT y4uTeIBaTb KOMOUHALMIO BETPOBLIX BOMH M 3bIOW ANA pasnuyHbIX Hanpae-
NeHnn.

I punMedYyaHne — 370 MMeeT 0coboe 3HaYeHue, HanpumMmep, ona OQHOKOPNYCHBIX CyO0B, rae ABUXEHUA C Gonb-
LIKMM KpEHOM MOTyT NPpUBOOWTE K BOSHUKHOBEHWHKO BBICOKOTO narnbatoLLEero MOMeHTa B pe3ynbrate Hakata OOKOBLIX BOMH B
CO4YeTaHMK C BETPOBLIMW BCTPEYHBIMKW BONMHaMK.

6.3.2.3.4 Te4yeHne

PacueTHas ckopocTb, npodunbs U HanpaeneHue TedyeHus OOMKHbl ObiTb OMNpedeneHsbl ¢ UCMOoMbL30Ba-
HUEM OOLLEenpUHATBIX CTAaTUCTUYECKUX METoAOB. Pe3ynbTupytollas CKOPOCTb TEeYeHUsl OOIBKHA YYMThIBATb
BNUSAIHME BCEX CBA3aHHbLIX (DaKTOpPOB, B TOM YMCNe NPUITMBHO-OTIMBHOMO TEYEHUS, BETPOBOrO TEYEHUs, Tede-
HWA LWITOPMOBOIO HaroHa, TeYEHUA, BbI3BAHHOTO pa3HWLIEW NITOTHOCTW BOAbI, OKEaHWYECKNX TEYEHWI, BUXPEN,
hopMUpPYEMBIX 3aMKHYTbIM TEYEHUEM, OOUHO4YHBIX BOMH, BHYTPEHHWX BOMH WU APYIMX ABMEHWA, BO3HUKAKLLMX
1M3-3a pasHuLbl B NMOTHOCTA BOAObI.

Ocoboe BHUMaHWEe OOMKHO BObITh yOeneHo onpefeneHuno Npouna TeYeHU, BIUSAIOWNX Ha OrpaHude-
HWA Ha BbINONHEeHWe paboT 13-3a COCTOAHUSA Mops, 0COBEHHO NPUMEHMUTENBHO K rMyBOKOBOAHLIM YCIOBUAM.

Cnepyet paccMmartpuBaTth pasnuyHbie nNpodunu TedeHUss (CKOPOCTb TEYEHWUS OTHOCUTEMNLHO TMyBWHBI
BOAbI) U COMETaHWIA BOJH.

6.3.2.3.5 Mny6uHa Boabl M MPUNTUBHO-OTIIMBHLIE ABMEHWSA

HomxHa 6bITe onpefeneHa rmybuHa BoAbl B TOYKe pasmelleHus cygHa. Ecnu rmybuHa Bogbl AiBnAeTcs
CYLLLeCTBEHHLIM NapaMeTpoM, HeobXoaMMO YUUTLIBATE BMUSIHUE MPUMMBHO-OTIIMBHOIO TEYEHWS, BETPOBOMO U
BOMHOBOMO HAaroHOB.

Ons onpegeneHus ruapocTaTnyeckoro AaBneHns MOPCKOM BOAbI MOXHO MCMONb30BaTk 3Ha4YeHWe cpeg-
Hero ypoBHSI MOpS.

6.3.2.3.6 Temneparypa

JomkHbl OblTh onpeaeneHbl MakcMManbHble, cpegHue U MUHUMAanbHbIE Ce30HHble 3HaYeHusa Temne-
patypbl BO34yxa W BoAbl HA MecTe NnpoBeaeHusa paboT, ecnv 3T 3HadeHUs TemnepaTypbl NpeanonaraeTcs
MCMNOoNb30BaTL NPU NPOEKTUPOBaHUK pansepa. Ocoboe 3HaYeHUe 3TO MMEET ANA apPKTUYECKUX PermoHoB. [Npu
NPOEKTUPOBAHUKM 1 BbIBOpe MaTepuanos cregyeTt UCNoNs30BaTe HaMbonee KOHCEPBATUBHEIE OLIEHKU TeMne-
paTypbl OKpy:KatoLLlen cpeqbl.

JomkHel ObITh 3adaHbl MakcMMarnbHast U MUHUMMarnbHas QOonycTuMas Temnepatypa B npoLecce xpaHe-
HWA 1 TpaHCNOPTUPOBaHKS panaepa.

M pumMmevyaHmne — TelvlnepaTypa 1 BNaXHOCTb UMEKT Bonbluoe 3HaYeHue ans XpaHeHWd, KoOHCepBaUlWK, npo-
EKTUpOBaHWA CMCTEM ynpaBreHnA BHYTPUCKBaXXWHHbIMIK paﬁOTaMM MT M.
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6.3.2.3.7 CmelleHne N NnepeMeLLeHns CyaHa

[Mpw npoekTUpoBaHMM pansepa HeobXoANMMO yHUTLIBATH BO3OENCTBUSA, Bbi3BaHHbIE CMELLEHUEM W Kad-
koW cygHa. [JomkHbl ObITh yUTEHBL! CNeayLne OaHHbIE B OTHOLWEHUM NMEpPeMELLEHNS CyaHa:

a) yCTaHOBMBLIEECA CMELLeHNe: CpeaHee NepeMelleHre Nog BO3AeCTBUEM BOMH, BETPa U TEYEHUI;

b) konebaHua c YacToTOW BOMH: NepeMeLleHns], Bbi3BaHHbIe AeACTBMEM BOMHLI MEPBOro NOPSAKA;

C) HM3KOYaCTOTHbLIE MEepeMeLleHns: NepeMeLleHns], Bbl3BaHHbIE NMOPbLIBOM BETPa W OENCTBUEM BOSHbI
BTOPOro Nopsaaka;

d) M3MEeHEeHWs] ocagKku ¥ HATAXKEHMSA: N3-38 KOMOWHWUPOBAHHOTO BO3AEWCTBUS HaTHAXKEHWSA SIKOPHbIX OT-
TSDKEK W CMeLLeHNs cyaHa.

MpmumedyaHue — PykoBogsue yKasaHUsi OTHOCUTENBHO pacyeTa CMeLLeHWs U XapaKTepHbIX NepeMeLleHnii
nna.y4ero ocHoBanua [cm. FOCT P 58773—2019 (pasden 9)].

CwmelleHne U nepemMeLleHns cygHa SIBMSTCA NPUYUMHON CTATUYECKMX U OMHAMWUYECKUX HarpysoK Ha
panzep. Harpyaku oT konebaHuii ¢ HA3KOW YacTOTOW NMPWU aHanu3e BO3AEWCTBUIA MOXHO paccMaTpuBaTth Kak
CTaTUYECKUE HAarpy3Ku.

Kayka cygHa c 4acTOTOW BOSHbI JOmkHa OblTb oueHeHa ¢ npumeHeHnem RAO (onepartopoB amnnu-
TYOHO XapakTepuCTUKK), C YeTKUM OnpedeneHneM aMniuTyabl U yrna caeura as, a Taikke HanpasBneHust
BOMHbl. RAO gom#Hbl ObITe OnpegeneHbl 4NA BCEX LWeCTW cTeneHer cBoboabl (MPOSONbHOM, NoNepeYHon,
BEPTUKANbHOW, KUNeBOW, BOPTOBOI Ka4YKU U PbICKAHWUA) U AN OCTATOMHOrO YMcna 4acToT BonH, 4Tobsl RAO
Obiny xopowo onpefeneHsl BONW3M pe3oHaHCHbLIX NMUKOB B AWHAMUYecKUx cuctemax. Cuctema koopguHaT
cygHa, ucrnons3yeman Kak bazoBas cucTema, AOMmkHa BbiTh JOKYMEHTanbHO OMpefereHa C yKka3aHuem Ha-
Yyana KoopAMHAaT M HanpaeneHus ocei koopanHat. RAO HeobxogMMo NPUMEHATE 1A COOTBETCTBYIOLMX 3Ha-
YeHWn ocafkn cydHa. Ecnv npuMeHuMo, criefyeT UCMOoSb30BaTh XapakTepUCTUKU CUCTEMBI JUHAMUYECKOro
NO3ULMOHUPOBaHUSA, T. €. AOMNYCKN NO3ULMOHUPOBAHNS.

Ecnun npMMeHnmo, fomkHbl BbITe ONpegeneHsl NapaMeTpbl NEPEMELLEHMA CyAHA B HELUTATHBIX YCNOBU-
AX, HANpUMep Npy NOBPEXOEHUN AKOPHbLIX OTTSKEK.

MpumedaHue — RAO cydHa 3aBUCAT OT €ro 0caak1 U pasmelleHust Noapyn1BatoWmuX YCTPONCTB.

6.3.2.3.8 OnpegeneHune ruapogMHaMUYECKUX Harpyaok

B pesynbrate pacdeTta JOMKHbI ObiTb OnpedeneHsl rmgpoguHaMuyeckve Harpysku (cm. 6.3.4). Ecnn
TEOpeTMYEeCKNe pacyeTbl UMEIOT CYLLECTBEHHYI HeonpedeneHHOCTb, TO OHW AOMKHBI DbiTh MOOTBEPXKOEHbI
MOZeNbHBIMWA UCNBITAHUSAMW WUITM HAaTYPHBIMKW M3MEPEHUSIMU Ha CyLlecTBYWwmx pansepax 3/PC unv kombu-
HauWen TakMX UCMbITAHWUA U HATYPHbIX 3aMEpPOB.

6.3.2.4 Ocobble Harpy3ku

PanzepHas cuctema 3/PC gomkHa BbiTh paccumTtaHa Ha ocobblie Harpyaku. Ocobble Harpy3ku onpege-
NS0T Kak Harpysku ¢ rofoBOY BEPOATHOCTLI0 BO3HUKHOBEHUSA MeHee YeM 1072 11 6onee uem 1074,

BenvunHa n yactoTa BO3HMKHOBEHWS 0COBLIX HAarpy3oKk Ans KoHKpeTHoro pavsepa 3/PC u cygHa moryT
ObITb ONpeaeneHs! NpyU NPOEKTUPOBAHUK CUCTEMBI, MPOBEAEHWUW aHanW3a pUcka M Ha OCHOBE aHanuaa cooT-
BETCTBYHOLLLErO HAKOMMEHHOro onbiTa (cMm. 4.6).

MNMpumep — Mpumepamu ocobbix Ha2py30K S8NAMCS Ha2py3KU, 8bI38aHHbLIE OMKa30M CUCMeMbi 8epXHe-
20 HamspkeHus unu 6r1oKupoeKoll KOMIIeHcamopa eepmuKanbHbIX MepemMeleHull, omKa3oM cucmemMbl GUHaMu-
YecKo20 No3uyuoHuUposaHus (yeod unu cHoc). Takke K 0COBbIM OMHOCAM Hazpy3KU, 8bi36aHHbIE a8apUliHbLIM
pexxumom pabombi, nomeped nnasyyecmu, U3MeHeHUsMU 3a0aHHO20 nepernada daeneHus, HerpPedHaMepeHHbIM
usMeHeHuUeM e pacnpedeneHuu 6annacma, noxapamu, e3pbieamu, yoapHbIMU eo3delicmeusiMu NPU cMONKHOge-
Huu cydHa/palizepa co cnyyalHbiMu AperissmcmeusMu, eosdelicmeuemM nadarouwux 06LeKMoe U IKCMpeMarnbsHbi-
MU ycrosusMU OKpyxaroujeil cpedsbl.

[ns orpaHvyeHns BO3AENCTBUA 0COBLIX HArpy30K B KOHCTPYKLUW pai3epa MOXHO UCMNOMb30BaTh Npeso-
XpaHuTenbHble CoeauHEeHNs UK cnabble 3BeHbs (M. 6.7.1).

Ocobble Harpyskm ana 3/PC Takke OOMKHbI BbITb yYTEHbl NMPUMEHWUTENBHO K CBA3aHHBIM cucTeMam/
KOMMoHeHTaM. Hanpumep, ecnv noepexaeHve pansepa 3/PC, pacnonoxeHHOro BHyTpy DypoBoro pawnsepa,
ABMSETCH Pe3ynbTaToM BO3AENCTBUS 0CODOO0N Harpy3ku, 4eNCTBMEe BHYTPEHHEro aBneHns, BO3HKaoLWee npu
yKa3aHHOM MOBPEXAEHUN, TaKkKe OOMKHO BbiTe PACCMOTPEHO NPUMEHUTENBHO K BypoBOMY painsepy.

6.3.3 CoyeTaHuA HArpy3oK v ycrnoBuA

Harpysku 1 Bo3gelcTBuMsA, KOTOpbIE MOTYT NPUBECTU K OTKasy cuctembl pansepa 3/PC B npouecce 3Kc-
nnyatauun, JOMKHbI ObiTb MAEHTU(WLMPOBAHLI M MPUHATLI BO BHUMaHWe Npu NPOEKTUPOBaHNK.
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HonxHo ObITb NOATBEPXKAEHO COOTBETCTBME CUCTEMBI pansepa 3/PC kputepnam NpoekTUpoBaHWUs, Npu-
BeJeHHbIM B 6.4—6.7, ANA co4eTaHU Harpysok, npueegeHHbIx B 6.3.3.

Mpw onpepeneHun NpefensHbIX OMNYCKaeMblX HANPSXeHW JOMKHbI BbiTh pacCcMoTpeHsl Hanbonee He-
BrnaronpusaTHbIE BO3MOXHbIE coueTaHusi PYHKLUMOHANbHBIX HAarpy3oK, Harpy3ok oT BO3O0eNCTBUA OKpY>KatoLlen
cpedbl U 0cobbIX HArpy3oK.

Onsa npoBeneHua obLero aHanusa OOMKHbI ObiTh onpefeneHsl Hanbonee HebnaronpUATHbIE BApUaHThI
opuveHTauun pamebl rMbkux Tpy6 MMM LWTPOMOB MO OTHOLIEHWUIO K Hambonee HebnaronpuATHBIM COYETaHUAM
Harpysok.

Onsa onpegeneHus MakcuManbHbIX U MUHUMAanNbHbLIX Hanps»eHun HeobXxogMMo paccMOTPeTb pasnuy-
Hble COYeTaHUA BbICOTLI M Nepuona BOMH, npodunen Te4eHns, MMHUMANbHbIX U MakCUMAanbHbIX CMeLLeHUNA
cydHa, NNOTHOCTK, TEMMNepaTypel, AaBNeHWUa NiouaoB U T. 4.

Mpumeyvarnnna

1 CodeTaHusl Harpy3oK C rofjoBOi BEPOATHOCTLI0 MeHee 10~4 Ans paccMaTpvBaeMoro Nepuoaa MOXHO He YYWThI-
BaTb. CoyeTaHne 0cobblix HArpy3oK C 3KCTpeMarkbHbIMU Harpyakamu OT BO3AeWCTBUS OKPYKatoLLen cpefbl onyCcKaeTcs He
YUUTBIBATE, KPOME 060CHOBAHHLIX Cry4aeB OAHOBPEMEHHOIO HACTYNMNeHns cobbITUiA.

2 OrpaHu4eHve No ycnoBusaM 3KCnyaTaumm, Kak npasunno, BKNOYaeT onpeaeneHe BbICOTbI BOMHBI, COOTBETCTBYIO-
LLMIA guanasoH NepyodoB BOMHbI B COYETaHUW C COOTBETCTBYIOWMUM Npodhunem TeHeHWi 1 4ManasoHoM CMeLLeHWI cyaHa.

OrpaHudeHus, ycTaHaBnMBaemMble UCXO4A M3 YCNOBUIA OKPYKarLlen cpenbl, cneayeT onpeaenatb Ans
BCEX pexXMMOoB paboTbl (CM. npunoxeHve B), Bknovasa cnedyroLme:

a) nepemelleHne obopygoBaHus, Hanpumep MNADA;

b) ycTtaHoBKy 1 n3BnedyeHne obopygoBaHusd, Hanpumep M®A, TpyBHON rONOBKM M KONMOHHbI 3aKaH4MBa-
HWUSA CKBaXWHbI;

C) nocagky v 3akpenneHne obopynoBaHus;

d) oToenksHble BUAbl pabort:

- UCnbITaHue (Hanpumep, HaTsSXKeHWe 40 3HavYeHwus, HeobxoQuMoro Ang NpoBepku ukcauuu, U rMgpo-
cTaTuyecKkMe UcnbiTaHusa);

- HOpManbHbIW pexxum paboTbl ¢ obecnevyeHneM OOCTYNa B CKBaXWHY UMW 3aKPbITUEM CKBaXWHBI C Npu-
meHeHunem MNMADPA;

- HewTaTHbIA pexuM paboTel ¢ NOABOAHBLIM NEPEKPLITUEM CKBaXMWHbI U cOPOCOM OaBnNeHns;

€) packpenneHue:

- WTaTHOE OTCOEaMHEHME;

- aBapuiltHoe oTCcoeaUHEHUE;

f) n3bbITOUHOE HaTskeHUe ONs n3eneveHua obopynoeaHusa (Hanpumep, HKT, NMOA);

g) BbiBELLMBAHWE pan3epa B LUTOPMOBbIX YCIOBMWSX;

h) ocobble ycnoBus, HaNnpUMEp B peXUMe COEAUHEHWS:

- OTKa3 KoOMMeHcaTopa BepTUKanbHOW Ka4vku (Hanpumep, noTepsi HaTsHkeHWs Mnu BrnokMpoBKa KoMMeH-
caTtopa),

- OTKa3 HaTSKHOTO YCTPOWCTBA (HanpuMmep, HeAOCTATOYHOE HAaTSKeHWe UMM BroKMpOBKA HaTAKHOMO
YCTPOWCTRA),

- NnoTeps NO3ULMOHUPOBAHWA CyQHOM (Hanpumep, oTKa3 CUCTeMbl AUHAMMWYECKOTO NO3MLMOHUPOBaHWA
UMK OTKa3 SKOPHOW CUCTEMBbI).

B cny4yae yctaHoBku/M3Bne4eHnsa obopynoBaHus He0bXoQMMO y4MTLIBATbL M3MEHEHWE ANWHbLI y3na pain-
3epa.

BozgeicTeBue coveTaHWs Harpy3oK OT OKpyXarLllen cpedbl ONnsl pexuma BhiBELLIMBAHWUSA paiilepa Heob-
XOOUMO paccMaTpuBaTth Ans ycnosuii ¢ 10-neTHUM Nepnoaom NoBTOPAEMOCTH (UMK BEPOATHOCTLIO COBLITUSA
10~1 B TeueHne ogHoro ropa) AnNs GaKTUHECKNX YCIIOBUIA OKPYXaloLLel cpefbl, eCni MHOe He onpeneneHo
3aKaz4yMKoM.

Mepen opveHTaLmen TpyBHON roNnoBkM 1 hMKcauMen coeguHUTENEN aomkHa BbiTb onpedeneHa macca
yCcTaHaBNMBaeMoro 0bopyaoBaHNs U MaKCMManbHbIA yron Ansg Bxofda coeguHutenein. [JJomkHel BbITe onpege-
NeHbl U 3aUKCUPOBaHbI B JOKYMEHTALUWKM 3HAYEHWUS NPUKNAabIBAEMOro HAaTSHKEHWS ANa MpoBepKy chukcaLmm,
B HOpManbHOM pexume paboTbl U NpY aBapURHOM OTCOeAMHEHUKW. [JOMKHO BbITh onpegeneHo U 3aduKcMpo-
BaHO MaKCUMarbHO OOMYCTUMOE HAaTsXKEeHWEe ONA M3BrneveHus npuxeadeHHon HKT B kombBuHauumm ¢ yrmamu
OTKJIOHEHWSA LLUAPOBOTO LIapHUPHOro yana Bypoeoro pan3epa (cm. Tabnuuy 12).
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Onsa onepaunit bykcalmK, HanpuMep MOAYMs 3KCTPEHHOTO OTCOEAMHEHWUS, HWXHErO yana pansepa u
M®PA, MOXET YYUTLIBATLCH: LOMNYCTUMbINA Yron oMKcauun, MakcumanbHas OTHOCUTENbHAas CKOPOCTb NOCafKn
W BEC ycTaHaenmeaemoro obopygoBaHms.

[nsa onepaunii oTcoeaUHEHWS, HAaNpUMep MOLYNSA SKCTPEHHOIMO OTCOeOUHEHUS, HUXKHErD yana paitepa
n MDA, MOXKET YUUTLIBATLCA: AONYCTUMbIA Yron OTCOEAUHEHWSA B COMETAHUM C U3DLITOYHBIMUA HATKEHUEM W
MOMEHTOM OIS WTaTHOrO 1 BLICTPOro aBapUNHOIO OTCOeAMHEHNS.

Ons cyqoB ¢ AUHaMMUYECKUM NO3ULMOHUPOBaHWEM OOMKHbI BblTh YCTAHOBMNEHbL! NpefenbHbIe JONYCTH-
Mbl€ 3Ha4YeHUs1 CHoca/yBOAa cyaHa W YCroBUS AN aBapUAHOIO 3aKpbITUS CKBaXKWHBI M OTCOEAUHEHUA B Cry-
Yyae HeJoMycTMMOro cHoca/yBoda cyaHa. 3TU YCroBWUS OOMKHbI BbITe onpefeneHsl aons obecnedyeHus ycTa-
HOBKW HaZeXxHbiXx GapbepHbIX aneMeHToB U Be3onacHoro otcoeduHeHus pansepa 3/PC go Toro, kak OyoyT
npeBblleHkl NpefensHble 3HadeHusa (cMm. 5.5.5). BeinonHaemas oueHka oMmkHa yuuTeiBaTe NapaMeTpbl CHO-
calyBofa cyfHa (pacCTosIHME M CKOPOCTb) U NPUHATbIE NPEBEHTHMBHLIE Mepbl (cM. 4.13.2). JomkHo ObiTh ycTa-
HoBRNeHo obliee Bpems, Heobxoaoumoe ONns aBapuMAHOTO OTCOeAWHEHUs, BKIoYasa BPems BbiABNeHWUs cHoca/
yBOAA, BPEMSI MHULMMPOBaHWS aBap1iHOMO OTCOEAUHEHWS M BpEMS BbIMONHEHWS aBapuAHOIO OTCOEAMHEHNS.
[orxeH BbITb YCTAHOBMEH paguyc 30HblI JOMYCTUMOrO CMeLLeHUs cyqHa, npu kotopom obecnednBaercs 4o-
cTaTo4yHOE BpeMs A5 BbINONHEHUs aBapuinHOro oTcoeduHeHus panaepa 3/PC oo npeBbllleHUs Kakoro-nnbo
KPUTWUYECKOTO OrpaHUYeHuns.

PykosogcTteo no akcnnyataumm (cM. 11.9) LomKHO onpenensTe SKCnnyaTalWOHHbIe OrpaHuYeHns pa-
3epa ANsl COOTBETCTBYOLLMX PEXUMOB KCMnyaTauum.

Ecnu dpbaktuyeckune ycnoBus akcnnyaTaumm pavsepa brnmskm K ycTaHOBNEHHbBIM rPaHUYHbIM 3HaYEHWAM,
OOMKHO BbiTb BbINOMHEHO HOPManbHOE UMK NNaHoBoe oTcoeduMHeHue painsepa 3/PC. MNocne oTcoeauHeHWs
panaep gormxeH bbiTe NepeeeneH B besonacHoe NonoxeHWe — BeIBELUEH UMW U3BNEeYeH. DKCnnyaTauMoHHbIe
ycrnosua cucteMsl pansepa 3/PC HeobxoaMmo HenpepbIBHO KOHTPONMPOBaTh 4NA NOATBEPKAEHWNA COOTBET-
CTBUSA pexuma dKCnnyaTauumn yCTaHOBMNEHHbIM OrpaHnyeHnsM. Mpouecc MOHUTOPUHTa YCIOBUIA OKPYKakoLLEen
cpenbl JOMKEH BKIOYATL NONyYeHWe 4OCTOBEPHOTO M ONEepPaTUBHOMO NPOrHO3a NOrOAHbIX YCIOBUA,

6.3.4 AHanu3 HanpsXeHUn

6.3.4.1 O6WwmMe NonoxeHus

O6LWMiA aHan13 HanpsKeHWA ANs CMCTEMbI paii3epa AoMmKeH 6biTb OCHOBaH Ha OBLLENPU3HAHHBIX Me-
ToAax CTaTUYecKoro U AMHaAMMYEecKoro aHanuaa, AUCKpeTM3auny Modenu, ConpoTUBIEeHUM MaTepurarnos U na-
pameTpax Harpy3ok OT OKpy)Xatlowwen cpebl. AHanNM3 HanpsPKeHWA MOXKET BKMKOYaTb aHanuTUYeCcKMe pacyeThl,
YUCNEeHHoe MOoAEenupoBaHne, PU3MYecKMe UCNbITaHUS UM KOMBUHALMIO YKa3aHHbIX MEeTO0B.

Mpy onpegeneHnun HanpsKeHWn B cucteme pansepa 3/PC, BO3HUKAKOLWNX BCNEACTBUE NepeMeLlleHni,
CMEeLLEeHWUI CeKLMIA pan3epa Unu BHYTPEHHWUX CUTM M HANPSKEHUA, HEOBXOAMMO YYMTLIBATL!

a) NPOCTPAHCTBEHHLIN U BpEMEHHOI XapakTep BO34eNCTBWIA, BKMOYas:

- BO3MOXHYH HEMWHEWHOCTb OENCTBUA HArPy3Ku,

- OMHaMWYecKUiA XapakTep peakuuu;

b) BUObI OTKA30B, y4UTEIBAEMbIE B MpoLiecce NPOBEepKM Ha pasnnyYyHbie COYeTaHUs Harpysok;

c) TpeboBaHMA K TOYHOCTU B COOTBETCTBUK C 3TANOM NMPOEKTUPOBaHNUA.

DyHKLUMOHAMbHLIE HArpy3kM U HEKOTOpble 0cobble Harpy3kW, Kak NpaBWuio, MOXHO paccMaTpuBaTh C
MCMOMb30BaHWEM METO0B CTAaTUYECKOro aHanusa. [Ins Harpy3oK oT BO3AENCTBUA OKpY»KakLen cpegsbl (Bor-
HOBLIE HArpy3Ku) N HEKOTOPbIX 0CODbLIX HArpy30K (yYOapHbie Harpysku) HeobxoanMmMo NpoBefeHue guHamuye-
CKOro aHanusa. B gononHeHwe K cTaTM4ecKoMy W OUHaMU4Yeckomy aHanuay Ana paboT, BeinonHaembix 6e3
BOAOOTAENALLEN KOMOHHbI, B 0DLLMIA aHanM3a pan3epHoi CUCTeMbl JOIMKHLI ObITh BKINOYEHLI aHanvMa nepuoaa
cobcTBeHHbIX KonebaHuii u hopmbl konebaHnin,. OCHOBHbIE peKoMeHZaLMK No 0bLemMy aHanuay HanpsKeHui
ANS CUCTEMBI paii3epa NpuBeaeHbl B NpUnoxeHun B.

MpuMmedvyaHune — WHepumna un adpdekT 4eMndUpoBaHMs MMEKT 3HaYeHMe, Korga 4yacTtoTa yCTaHOBMUBLUEWCH
Harpysku npubnmkaeTcsa K YacToTe COBCTBEHHbIX KonebaHui Unm B cryyasix HeyCTaHOBUBLUUXCS HArpys3ok.

AHanUa HanpsKeHWin JomkeH OblTk BLIMONHEH A8 BCex paccMmaTprBaeMbix paboynx pexrmMoB paiaepa
1 BapmaHToB COOPKMW ero aNemMeHTOoB A5 MPOBEPKU BO3MOXKHLIX BUAOB 0TKa30B KOMMOHEHTOR pai3epa, C Le-
Nblo onpeaeneHnsi orpaHUyYeHuin Ons peXxmrMoB 3KCNTyaTaunyd U AaHHbIX ANS CONPSXKeHuid painsepa.

PacyeT KOHCTPYKUMM pai3epa crnegyeT BLIMONHATL ANs NWMHERHO-YNPYroro noBegeHus MaTtepuana.
Ecnu BbIMOMHSAKT aHanu3 4Ma NnacTUYeckoro UNy ynpyronnacTMyeckoro NoBeAeHUs MaTepuana panzepHbix
cuctem 3/PC, noABeprawluxcs LUKNIUYECKUM Harpyskam, Hanpumep BOIHOBBLIM Harpy3kam, AOMmKHA ObiTb
npoBedeHa cneuuansHas NpoBepka AnA NoATBepKaeHUs, YTo KonebaHus pain3epHoi cucTeMbl He nNpusedyT
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K 06pa30BaHNI0 M3BLITOYHbIX NIACTUYECKUX AeopMaynin KM K pa3pyLLeHunio B pe3ynbsraTe NoBTOPSOLLMXCA
aedhopmauni.

MpumevyaHue — B cnyvasx npoBegeHus obLero aHannaa pans3epHoi CUCTEMbI C NPUHATBIMU NMUHEWHO-YNPY-
MMMU XapakTepucTukammn Matepuana u koadduumMeHTaMu NCNonb30BaHNUs, YCTAHOBNEHHBIMIM B HACTOSALLEM cTaHaapTe,

oLeHKa nNnacTu4eckux fecopmauuii ns cedeHuin Tpyd npy UMKNMYECKOM HarpyeHur MoXeT BbiTb NpoBefeHa bes fo-
MONHUTENbHBIX YTOYHEHWIA.

HEOHPB,EI,EHEHHOCTM B aHanuampyemof«l Moenun cnegyet ydnTblBaTek NOCpedcTBOM 3agaHuaA 3Ha4YeHnn
KO3(h(PULMEHTOB MCNONb30BaHUA. [py HannyMm CyLLI,E,‘CTBEHHOl?I HeonpeaeneHHOCTU Ond onpegensdaemMbiX 3Ha-
YEHWIA LOIMKHbI ObITb NPUHATBI KOHCEPBATUBHbIE O0NYLEHWA.

Ecnu aHanuTuyeckne MOOEeny cofepar 3Ha4ynTeNnbHbIE HEONPELENEeHHOCTH, TO A0KHA ObITb npoepege-
Ha OUeHKa YyBCTBUTEINbHOCTU Mogernen u napameTpoB, MCNOINbL3YEMbLIX B MOOENAX.

MpumMmevaHne — OCHOBHOI LiENbIO aHANMW3a YyBCTBUTENBHOCTW SBMSAETCSA KONMYECTBEHHANA OLeHKa Heomnpe-
[eneHHoCTW Mogenu, 060CHOBaHWE PaLMOHaNbHBIX KOHCEPBATUBHLIX JOMYLEHWA W BbISiBNeHWe 30H, rae Heobxoaumbl
Bonee AetanbHble UCCMENOBAHUA ANA JOCTWXKEHWUS MPUEMINEMOro peaynstata MoAenMpoBaHvs (HanpuMep, yToYHeHue
KOMMBIOTEPHOW MOZENM Ha OCHOBE Pe3ynsTaToB iM3UYECKUX UCTBITaHWIA). MapameTpsl, nodnexallue aHanuay, BKroda-
0T Mepuog BOMH, Npodub TEYEHUS, 3HAYEHWE BEPXHETO HATSEHWUS U XapakKTepUCTUKW KECTKOCTW MPYXUWH HATSHKHOMO
YCTPOWCTBA, YroNl HAaKIOHA WM BbICOTY YCTbsl CKBaXMHbI, ANMHY cOBpaHHOro yana, XXecTKOCTb rMafKkoro CoeavHeHus!, ypo-
BEHb MMaJKoro COeAVUHEHNs] OTHOCUTENbHO nona BypoBOM YCTAHOBKM, 3HAYEHWE CMELLEHWs CyaHa, KOHCTPYKTWBHOE JemMn-
thupoBaHue, BEC B NOTPYKEHHOM COCTOSIHMM W NMOTHOCTL (hnionaa BHYTpW pai3epa.

O6LLI,I/II7I aHanma paﬁlsepHoﬁ CUCTEeMbI CrnefyeT BbINOJNHATE OA ONTUMK3aUnK BEPXHEID HaTHAXEeHWUA C
LUenb ynyylweHNA XapakTepucTuk paﬁaepa B OTHOLUEHWA KDMGMHMDOBEHHbIX HaI'IpFI)KeHVIﬁI.

MpumeyaHue — [nsA ycroBUA NPUMEHEHUS, MPU KOTOPLIX SIKOPHbIE OTTSKKM W pai3ep OKaablBalT cylle-
CTBEHHOE BNMSHWE Ha KonebaHus cyaHa, MOXeT BbiTb BbIMOMHEH UX COBMECTHbLIA aHanua.

6.3.4.2 MogenupoBaHue

6.3.4.2.1 Mogernb KOHCTPYKUMW pansepa

Mogenb cucteMbl pan3epa JoMKHa ONUCkIBATL CUCTEMY paKr3epa B LiernoMm, BKIoYan napameTpbl JKecT-
KOCTMW, Maccy, napameTpbl AeMnUpoBaHUS U rTMOpoaUHAMUYECKUEe Harpys3kyu Nno ArvMHe KOMOHHbI paisepa ¢
YHETOM paCMoNoXeHHOro Ha NOBEPXHOCTU W Nof BoAoW 060pyaoBaHWs v rpaHUYHbIX yCnoBui. B yacTHocTw,
ana BbibpaHHOro MeToga MoLenvMpoBaHUa HeobxoaMMo NPUMEHATh COOTBETCTBYHLLWE KO3IULNEHTbLI CO-
NPOTUBIMEHUSA N UHEPLIMIA.

MpumeyaHne — Y4YeT pacnonokeHHOro Ha NOBepPXHOCTU 0BopYAOBaHKUA 1 rPaHUYHBIX YCIOBWUIA, KAk NPaBuUIo,
peanu3yeTcs NOCPEACTEOM MOAENUPOBAHMWS LUTPOMOB, HAaTAXKHOW pamMbl, nebekun, rMaakoro COeanHEHUs!, KOHTaKTa ¢ no-
nom BypoBoii ycTaHOBKM (poTop/cnangep), ycTponcTea HataxeHua 1 onpegenenns RAO konebanuii cygHa. [1na nogso-
AHoro 0bopyaoBaHWs 1 rpaHWYHBIX YCNOBMWIA, Kak NpaBumio, BeINMOMHAKT MOAENWPOBaHNE YCUMEHHON CEKLIMK U NOABOAHOIO
ycTheBoro oGopyaoBaHus, BKIOYAs KECTKOCTb YCThEBOW 0BBA3KN CKBaXMHbI/MPYHTA, eCri NPUMEHUMO.

MopgenupoBaHue pain3epoB, UMEeLLMX BePTUKANbLHOE HaTshKeHUe, crneayeT OCyLecTBNATE C y4ETOM Ha-
TSXKEHUS, OEACTBYIOLLEr0o HAa HATSHKHOE KOMbLIO Yepe3 HATSKHYH CEKLMI0 U Ha BEPXHIOK 4YacTb pansepa (KoM-
neHcaTop BEPTUKAINbLHOW KaukK), U COOTBETCTBYHOLLMX XapaKTEpUCTUK KeCTKOCTH.

Mogenb pansepa fomkHa ObiTe pas3buTa Ha JOCTaTOMHOE YMCMO 3MEMEHTOB ANS y4eTa BO34eNcTBUS
Harpy3oK OT OKpY>aloLlen cpefbl, HAaNpPsKeHWn B aNeMeHTax KOHCTPYKLUKM M aHanv3a HanpsKeHu Bo BCEX
KPUTUYHBIX 30HAaX.

PacueTbl HanpsKeHWIA crefyeT BhIMOMHATE C MPUMEHEHWEM HOMUHATIBHBIX XapaKTepUCTUK NONepevHo-
ro ceveHnsa U HOMUHanbHbIX QU3NYEeCKUX CBOICTB.

6.3.4.2.2 TuapoguHaMuyeckme Harpysku

[omxeH ObiTb BbINOMHEH aHanM3 MakcMmarnbHO AOMYCTUMbIX YCNOBWUIA KCNNyaTalMn ¢ MCNoMb30BaHu-
eM coYeTaHW MakcuMarnbHOW aMnnuUTyabl BOMH U UX HanpaeneHun, 4encTBUS TEYEHWN W ABMXKEHWIN cyaHa, C
onpegeneHveM Hanbonee BEPOATHOMO MakCUMarbHOMO BO3AENCTBUS TMAPOAUHAMMUYECKUX HArpys3oK.

B cnyuasix, korga onpefeneHa ToNbKO BLICOTA BOMHLI, pacCMaTpyUBaeMblid [Mana3oH Nepruoaa BomnH Mo-
*eT bbITh onpegeneH B rpadHuyax 90 %-Horo 4oBepUTENBEHOO MHTEepBana guarpamMmmMbl NOBTOPAEMOCTU BOJTH.

Ona onpeneneHuss METOOOB MOAENUPOBAHUA C y4eTOM hakTUYecKon rnyBbuHbl BoAbl U ONUCaHUS Ki-
HEMAaTUKKM BOSH Ha NMOBEPXHOCTW W B TONLLE BOObl HEOBXOAMMO MCMNONb30BaTL TEOPUK BOMH M KMHEMaTUYe-
CKYIO CXEMY.
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MMpw onpegeneHun ruapoaNHAMWYECKUX HArpy30K AOMKHbI BbiTh YCTAaHOBMNEHbI UCMOMNbL3yEMbIE B pacye-
Tax OTHOCUTEeNbHAasa CKOPOCTb HacTWL, }KUAKOCTH W 3HAYEHWUS YCKOPEHWS C YHETOM BO30EWCTBUSA BOMH, TEYEHUS
n KonebaHui pansepa.

MpumedyaHus

1 MmapogvHaMuyecKkne Harpysku Ha rubkme KOHCTPYKUWKW, Takne Kak pansepsl 3/PC, MOXHO BelpaxaTb ypaBHEHUEM
MoppucoHa B 4acTu, kacalLencs CKOPOCTU U YCKOPEHWUS MAKOCTU OTHOCUTENBHO KOHCTPYKLIMK.

2 Breibop nogxopsier Teopyn BOMH 3aBUCUT OT hakTUYECKUX YCMOBMWIA U CBA3aH C AONYLWEHUAMU, NPUHATBIMA B
oTHoweHnn RAO konebaHui cygHa. Kak npaeuno, nNMHeHaa BONHOBas TEOPUs, HanpuMep Teopus DUpK B KOMBUHaLMK
C HaTsxeHueM Yunnepa, MoxeT OblTb MCNOMb30BaHa B AOMNOMHEHWE K pacnpedeneHHON KMHeMaTU4Yeckon cxeme, ecnu
npuMeHuMo. [ina yacTel pan3epa, pacnonoXeHHbIX HUKE 30HbI 3annecka, NMHEWHAs BOMNHOBAas TEOPWUs, Kak Npasuno,
afeKBaTHa HeperynapHelM cocToaHUAM Mops. MNpy 3ToM crneayeT 0TMETUTL, YTO pacnpedeneHHasn KuHemaTudeckas cxe-
Ma, Hanpumep 405 NONynorpyXHbIX NNatgopm, MOXET BMUATL Ha ABWKEHWe BoAbl BBNM3n nnatgopmel.

BpemeHHas n/unun yactoTHaa AUCKpeTM3aumnsa AomkHa ObiTh BepuduyMpoBaHa AN NoaTBEPKOEHUS O0-
CTUXKEHUSA HEOBXOAMMOWN TOUHOCTU.

BoamoxHoe BNUsAHWE Mpunerawwmx JacTeld KOHCTPYKUWK OOMKHO OblTb MPUHATO BO BHUMaHWe Mpu
onpefeneHn Harpy3oK oT BOMH U TeYeHWn. YBenuveHne YCKOPEeHUs U CKOPOCTKU B MOTOKE BOKPYT LWMMHAPA,
HanpumMmep onop NNaTtgopMbl, MOXET BbI3BaTh AOMNONHUTENbLHbLIE HArPY3KKM Ha paunsep.

JomkHbl BbITb y4TEHbl BO3MOXHbIE HAarpy3kM OT BMXPEBOro noTtoka. [ns nonepedHbix Bubpauwi oT
BMXPEBOro MNoTOKa HeoBXoOUMO YYUThIBaTh NOBbIWEHWE KO3dhduumeHTa noboBoro conpoTuBnenuns. [omkHo
ObITb NMpOaHanNUa3npoOBaHO BO3AEWCTBME YCTPOWUCTB NogaBneHus BUOpaUnin oT BUXPEBOro NMOTOKa, ECIU OHU
BKMIOYEHbLI B pal3epHY0 CUCTEMY.

6.3.4.3 AHanua HanpsxeHWUn OT 3KCTpPeMarbHbIX Harpy3okK

Cratvyecknin aHanua cnegyeT BbINOMHATL C MCMONb30BaHWEM HENWHeNHoro nogxoaa. B nocnenyouwem
OWHaMWYeckoM aHanuae Ans onpegeneHvus BO3A4encTBUA rMapoaMHamMuyeckux Harpy3ok criegyeT npuMeHaTb
yKasaHHble HWXe MeTobl, OTAENbHO UMW B COMETaHWUMK:

a) aHanu3 HeperynspHbIX BOMTH BO BPEMEHHOW 06nacTu (pacyeTHbIA LUTOPM);

b) aHanuz perynsapHeiX BOMH BO BPeMeHHOM obnacTu (pacyeTHas BOMHa);

C) aHanu3 HeperynapHbIX BOMH B YAcTOTHOW obnactu.

AHanus HeperynapHbIX BOMH nogpasymeBaeT MOAENMPOBaHUe KMHEMAaTUKK BOObl U NepemMeLleHnia cya-
Ha. AHanu3 HanNpsKEHU OT IKCTPEMAarbHbIX HAarpy3oK peKoMeHAYeTCcs BbiMOMNHATL C UCMNOMb30BaHWEM aHa-
nnza Bo BpeMeHHoW obnacTn. Tem He MeHee, aHanv3 B 4acTOTHOW obnacTu MoxeT ObiTb MCNOMb30BaH, ecnu
ero NnpUMeHMMOCTb OOKYMeHTanbHO NOATBEPXAEHA B NpoLecce BanvaaumMm oTHOCUTENBHO aHann3a Bo Bpe-
MeHHOoI obnacTu.

JomxkHo ObITh JOKYMEHTAaNbHO NOATBEPKAEHO, YTO NPOAOITKUTENBHOCTEL aHanm3a B HeperynspHom Bpe-
MEHHOM WMHTepBane 4oCTaToYHa AM8 OLEHKM BO3HMKaLNX HanpsHKeHWn ¢ Hagnexallen cTaTmcTu4eckon go-
CTOBEPHOCThIO.

JlloGoe ncnonb3oBaHWe YNpOLWEHHOTO MOAENUPOBaHWS W/MNW MEeTOO0B aHanusa AOoMmMKHO BbiTe mog-
TBEPXAEHO Donee coBeplUEHHbIM MOAENUpoBaHWEM WU/Mnu aHanuaom (cm. Tabnuuy 9). B yacTHocTu, Banu-
Jauus, kak onpegeneHo B 6.3.4.6, nomkHa BblTb paccMOTpeHa ANs penpe3eHTaTUBHbIX (KpUTUYECKUX) BapK-
aHTOB Harpysok.

Tabnuua 9— Metogbl Banngaunum MeTogoB aHanuaa

MpyMeHsemMblii METOS MeTton Banugaymm
ITMHeapu3oBaHHEIM aHanu3 Bo BpeMeHHoW obrnacTtu HenuHelHbIW aHann3 Bo BpeMeHHon obnactu
AHanua B 4acToTHOM obnacTu AHanma Bo BpeMeHHoW obnactu
AHanu3 perynapHbix BOSH AHanus HeperynapHbIX BOMH

[na onpenenexHuna Haubonee HEGJ'IEiTOTIpMFITHbIX yCﬂOBMI?I HarpyxeHuAa B rnpouecce aHalnu3a Kak pe-
NYNAPHbBIX, TaK M HEPErynApHbiX BOJTH HEOGXOE,MMO ncnonb3oBate M3MEHeEHWE nNepunoaa BOIHbI. 3710 MMeeT
ocoboe 3HadeHWe Onsg aHanuaa perynAapHbIX BOMH, pe3ynbTaTbl KOTOPOro MOryT noaBeprateCA Cepbe3HbIM
MCKaXeHnaAM Ona cuctem, 4yBCTBUTENbHbLIX K ANMHAMWUYeCKUM BO30ENCTBUAM. ,D.OJ'I)KHbI ObITb npoaHanuanpo-
BaHbl K&K MMHUMYM TPU pasrnn4yHblX nepuona, OTHOCALLMXCA K peanbHOMY Uana3oHy M3MEHEHUWI (Hanpwmep,
90 % OOBEPUTENBHOIO MHTEPBana guarpamMmmbl NOBTOPAEMOCTH BOJ'IH). M3amMeHeHne nepuoda OOMKHO ObITb
BbINOJSIHEHO C Y4E€TOM!
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a) CTaTUCTMYECKMX AaHHbIX 06 M3MEHEHUW NEePUOaa BOIHBbI;

b) cobcTBEHHOW YacTOThl kKonebaHu CUCTEMBI pan3epa;

C) MMKOBLIX 3Ha4YeHU PYHKLMM Nepenayn konebaHui cyqHa;

d) nukoBOro neproaa BOIMHbLI U3 AuarpaMMbl NOBTOPSAEMOCTM BOIH.

I puMmevYyaHne — MakcumanbHble HanpsAXxeHnA OT BONHOBLIX HArpy3oK He BCerga CBA3aHbl C NpoxoxaeHuem
paCl-IeTHOIFI BOITHbI (I'Ipl/l MakcumarbHOWM BbiCOTE BOJ'IHbI). MakcumansHble BONHOBbLIE Harpyskm mMoryt BO3HWKaTb OT BO30ei-
CTBWA BONH DI'Ipe,EI,erIEHHOI?I ANUWHbI, Nepuoaa Unu KPyTWU3Hbl.

6.3.4.4 AHanna HanpsKeHU OT LIMKNUYECKUX Harpy3ok

MpW BBINOMHEHUW pacyeTa Ha yCcTanocTb CUCTEMbI pan3epa OOMKHbI ObITh YYTEHbI HANPSAKEHUS OT BCEX
NMEHLLMX MECTO LIMKMUYECKMUX HArpy3oK, BKM4Yas:

a) konebaHua OT BO34eNCTBISA BOMH NEPBOro NOpsiaka (HeNocpeacTBEHHOE BOZAENCTBUE BOMH U CBA3AH-
Hble C HAM NepeMeLLeHns CyaHa);

b) nepemeLleHns cygHa BTOpPOro nopsgka unu konebaHus, Bol3BaHHble BO34eCTBMEM CyaHa (nceeno-
yCTaHOBMBLUMECS LMKNUYECKNE CMeLLeHNs);

c) Bubpauun, Bbi3BaHHbIe BuxpeobpasoBaHuem;

d) UKMKNbI HANPSXKEHWA, BbI3BAHHbIE M3AMEHEHUSIMU TEMMNEPATYPbI M 4aBNEHWS.

HanpsikeHus oT LUMKNMYECKOW Harpy3kW, BbI3BAHHOW BOMHOW MepBOro nopsaka Wiy nepemeLlleHmMsamm
CyAHa BTOPOro nopsigka, MoryT ObiTe onpefeneHsl C MCNofb3oBaHUMeM METOLOB, ONMCaHHbIX B 6.3.4.3 npume-
HUTEMNbHO K pacyeTy HanpshKeHWIA OT 3KCTpeMarnbHbIX HAarpy3oK. Ecny ncnonb3ytoT aHanma B YacToTHoOW obna-
CTW MW aHanu3 perynsipHbIX BOMH, CAegyeT BbINOMHWTL BanWaalMio pacHeToB NOCPeACTBOM aHanu3a Hepe-
rynspHblX BOMH WU aHanusa Bo BpeMeHHol obnacTtu. PacyeT konu4ecTsa NonHbiX LWKINOB, HAanpMMep MeTogom
LOXOEBOro NoToKa, CneayeT MCnonb30BaTh A5 aHanu3a ycTanocTv B HEperynspHoi BpeMeHHon obnacTtu.

Mpw pacyeTe yCTanocTHOW JONMOBEYHOCTM CHeayeT YYUTbIBaTbh U3MEHEHUWS HAaMNPSKEHWA B cTeHKe TpyObl
WINK CTEHKE KOMMOHEHTA Ha MPOTSIKEHWM CPOKa 3KCMyaTauMy pali3epHOW CUCTEMbI, B NMPOLLecce Cnycka, 3Kc-
nryaTauuMm U HaxoXxaeHus B NoABELLEHHOM COCTOsAHUNA. OOLWWiA pacyeT Ha yCTanocTbe MOXET OblTb OCHOBAH Ha
HOMMWHaMNbBHOM 3HAYeHWW TOSLUMHBI CTEHKW, @ YCTanOCTHbIE HAnMpshKeHWsi — Ha CpedHeM pernpe3eHTaTMBHOM
3HAYEHUW TOMNLLMHbBI CTaHKW, T. €. HOMWHarNbHOW TOMLWWHE CTEHKM 3a BEIYETOM MOMNOBUHEI NPUNYCKa Ha KOPPO3WID.

Mpn NpoBefeHWM aHann3a Ha ycTanocTb creayeT yYWTbiBaTh XapakTepUCTMKN COCTOSIHWA MOpS, onpe-
LensiemMble 3KCnnyaTaunoHHbIMWM OFpaHMYeHMAMKN AR pasnuyHbix BUAOB pabor.

Bonee getanbHO BONPOCHI aHanu3a Ha ycTanocTb pacCMOTPEHbl B NpunoxeHuy C, HanpsKeHust, KoTo-
pble Noanexar paccMOTPEHWIO NPW aHanuae Ha ycTanocTb, npueegeHsl B Tabnuue C.2.

I pnmevyaHne — YcTanocThb, Bbl3BaHHAA BOMHOW nepBoro Nnopaaka npuv HopManbHbIX YCNOBUAX 3KCNNyaTauun
B pexume 6e3 BoOoOTAENALWEN KOMOHHLI, Kak npaesuno, ABNAETCA onpegens:nou.l,eﬁ, TEM HE MeHee, YCTanoCTHble no-
BpeXaeHWA, HakonneHHbIe 3a BpeMA HaxoXaoeHnA paﬁaepa B oTCOEAMHEHHOM COCTOAHUKW UIK NoABELLEHHOM NONOXEeHWN,
MOryT BbITb 3HAYUTENBHBIMU.

6.3.4.5 Pexxum paboThl Npu pasmMelleHun BHYTpU BypoBoro pansepa

Ecnu pansep 3/PC paamelLaeTcs BHyTpU BypoBOro pansepa, aHanv3 ero COCTOAHUSA MOXHO BbINOMHATh
B KBa3MCTaTM4YeCKON HeNMUHeNHoN nocTaHoBke. B npouecce aHanu3a painzepa 3/PC HeobXoOMMO YYMTLIBATH
coBCTBEHHLIA BEC, ENCTBUE BEPXHErD HATsKeHWs, Bec pnounaoe, HKT, TpyBHol ronoBku, Bo30eACcTBME AaB-
neHus 1 TeMmnepatypbl cogepxumoro 3/PC n BypoBoro paitzepa, 3HaueHUs YrMoB BEPXHEro U HUXHErO Lapo-
BOro/rubkoro coefMHeHn 1 OTKNOHEHNS NoNoXeHWs1 BypoBoro pansepa.

MWHMManbHbIE YrNbl BEPXHEMO U HWXKHETO LWapoBoro/rmbkoro coeguHeHnin MoryT ObiTb paccynTaHbl Npu
oTAensHOM aHanuae 6ypoBoro paisepa Uiy MoryT 6biTh UCNONb30BaHbl 3HAYEHWsA, NpUBEAEHHbIE B 6.4.11.4.

HanpskeHna oT 3KcTpemarnbHbIX Harpy3oK M yCTanocTHOe MOBpeXAeHWe OOMKHbI ObiTh onpeneneHsl
ONs KpUTUYECKUX YHaCTKOB BOOMb KOMOHHLI pai3epa.

6.3.4.6 Banugauusa mogenu

[omkHa ObiTh BbINOMHEHa NPOBEpPKa MCNonb3yembiX B MPOLEcce aHanusa Mogdenei Ha Hanvyue owu-
BoK. AKLUEHT aorxeH OblTb CAenaH Ha KOPPEKTHOM BBOAE B UCNOSb3YEMbIE KOMMbIOTEPHLIE NPorpamMmmbl OyHK-
LA, ONUChIBAKOLWMX OBMXKEHWE CyQHAa B 3aaHHbIX CLeHapHbIX YCIOBUAX.

Mpw BepugUKaLUM NepeMeLleHnid cyqHa MOXHO MCNOMbL30BaTbh aHMMaL Wi, oTobpaxarlly nepemMe-
LeHWs cyaHa, ABWXeHWe BOSH U pan3epa.

[omkHbl BbITh BEINONHEHL! CNeayoLMe aHanMTUYeckue NpoBepKn MoOenu pansepa:

a) BepucukaLms GakTMHecKoro CTaTUHEeCKoro pacrnpenenenns HaTseHns, BKIYas BEPXHEe 1 HKHee
HaTsKeHue;
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b) paccunTaHHble nepuodbl U hopPMbl COGCTBEHHLIX KorneGaHui,

MpumeyaHunn

1 AHanutundeckui pacyeT ahHeKTUBHOIO CTaTUHECKOrO HaTSKeHUs ABnseTca opMolr BepuuKaLum Mmaccel pan-
3epa, Nnaey4yecTy 1 MOAENUPOBaHWS HaTSXKeHUs B CUCTEME.

2 Bepudnkauus neprvogoB M oopMbl COBCTBEHHLIX KonebaHWii parn3epoB C BEPXHUM HaTSKeHUWeM MOXeT ObiTb
BbINOMHEHA NOCPEACTBOM aHanuTUYeckmx pacHeToB. MpubnukeHHble pelleHns AaloT B BUAE aHaNMTUYECKUX BeIPaXeHWin
Ona HataHyTeix 6anok (cm. [6]).

6.4 Kputepuu NnpoeKTUpOBaHWUA KOMMOHEHTOB

6.4.1 O6nacTb NnpumMeHeHUA

O6wme TpeboBaHKs K NPOEKTUPOBAHUIO NMPUMEHUMBI KO BCEM KOMMOHEHTaM, BXOAALWMM B 0bnacTb npu-
MEHEeHUs HacTOALWEero cTaHgapTa, BKNoYas coeguHutenu u 6onTtel, paccmarpvsaemble B 6.4. TpeboBaHus K
NPOEKTUPOBAHUIO KOMMOHEHTOB, KOTOPbLIE paccMaTpuBatTcs APYTMMW NPUMEHUMbLIMA HOPMaTUBaMK WU CTaH-
daptamu (cMm. Tabnuuy 2), He BXogaT B obnacTb AeNCTBMSA HACTOSLWEro cTaHdapTa.

TpeboBaHuA K NPOEKTUPOBAHWMIO CreuuasnbHbiX KOMMOHEHTOB pai3epa BKIKYEHbl B OTAENbHbIE NOA-
pasgenkl HacTosALWero ctaHaaprta. B cnyyae Hanvuusa HecooTBeTCTBUIA Mexay TpeboBaHuamu 6.4 n TpeboBa-
HUSMK, NPUBEAEHHLIMW B Nogpasgenax Ans OTAeNbHbIX KOMMNOHEHTOB, A0MKHbI MPUMEHATLCH CneynanbHble
TpeboBaHus, NpeabABMNSAEMbIE K OTAEMbHLIM KOMMOHEHTAM.

6.4.2 Buabl oTkazoB

HomxHo ObITe Noka3aHo, YTo cucTema pansepa 3/PC obnagaet Tpebyemon HageKHOCTBH KOHCTPYKLUMN
NMPUMMEHUTENBHO K paccMaTpuBaeMblM BMAaM 0TKa3oB. Kak MMHUMYM, KOMMNOHEHThI pa3epa OOMKHbI ObiTh
paccuynTaHbl Ha NpeaynpexXaeHue cregylwmnx BO3MOXHbLIX BUOOB OTKa30B (C Y4EeTOM MPMMEHWUMOCTM Ons
KOHKDETHOro crny4yas):

a) n3bbiTouHas nnacTuydeckas gedopmauus;

b) notepsa yctoi4mBocTy;

C) ycTanocTe;

d) Xpynkoe paspylueHue;

e) n3bbIToYHbIN N3rnb;

f) noTeps repmeTu4HOCTM;

g) KOppPO3M1sa 1 U3HOC;

h) HenpegHamepeHHOe pasbednHEeHue;

i) NnoTeps MexaHN4ecKon yHKLNN.

TpeboBaHuA K NPOEKTUPOBAHWIO C Y4eTOM KOPPO3MK U M3Hoca npusedeHsl B 6.4.4 n pasgene 7.

TpeboBaHusA, npMBeaeHHble B 6.4, npegHa3HadveHbl Ana Tpyb M3 matepuana, oTeevatoulero obmm Tpe-
foBaHuAM pa3gena 7 v, B 4aCcTHOCTM, TPeBOBaHUAM K pacTaKeHUH, NpuBedeHHbIM B 7.2.9.

6.4.3 BbiGop maTtepuanos

MaTtepuanel, Boibupaemele onsa cuctem panzepa 3/PC, gomkHbl ObiTb NPUrogHbl ANs UCNOMNbL30BaHUS
B TeYeHWe MPOEKTHOro cpoka cnyxDbl, ecny He NpegycMaTpuBaeTcs 3ameHa atux cuctem. Ocoboe BHUMA-
HWe OOMKHO BbITb yOeneHo OeWCTBUI0 XUAKOCTEN CHapyXu U BHYTPU pan3epa, Harpyskam, TeMnepaTtypHbIM
BO30ENCTBMAM WM BO3MOXHbIM BMAAM OTKA30B Ha BCEX aTanax XXM3HEHHOrO LMKNa, BKMYasa JKCnnyartaumio,
M3roToBneHue n ucnoitaHua. MNpu Beibope matepuanos Heobxoaumo obecnednTb COBMECTUMOCTb BCEX KOM-
NMOHEHTOB pan3epHON CUCTEMBI.

CBoiicTBa MaTepuancs [OMKHbI COCTBETCTBOBATL YCMNOBWAM, UMEIOWMM MECTO Ha BCex 3Tamax Waro-
TOBMEHWS, UCMIBITAHWUIA, 3KCMNyaTauMy U XpaHeHus, Matepuansl OMmKHbl 06nagarte 40CTaTOMHOM MPOYHOCTLIO,
NNacTUYHOCTBH W yAapHOW BA3KOCTbIO (cM. 7.2.9). Kpome Toro, maTepuansl, UCNoMNb3yeMble B cCUCTEMe paii-
3epa 3/PC, DOMKHbI NPOXOAWTb MPOBEPKY HA HanuuMe HapyXHbIX W BHYTPEHHWUX OEMEKTOB C OLEHKON WX
BMMSIHWA HA 3KCMNyaTalnoHHblE CBOMCTBA CMCTEMbI pan3epa.

Puck koHTakTa co cpefioi, cogepxallen cepoBogopo, AoMmKeH ObiTb OLEHEH ANA BCEX YacTen pansepa
3/PC, kKoTopble BO BpeMs 3KCnnyaTauum MoryT KOHTakTMpoBaTh C NnacToBsIMKU hriromagamm (cm. 7.2.4).

6.4.4 MNpunyck Ha KOppo3ULo

Moa TEpMUHOM «KOPPO3Msi» B HACTOALLEM CTaHOApTe NOHUMAKT HENOCPEACTBEHHO KOPPO3UKD, OKUCTe-
HWe, OTCnoeHWe, abpa3nBHbLIA M3HOC, 3PO3KMI0, M3HOC U Apyrre hopmbl NoTepu MmeTanna. [ocTaBLUmk pai3epa
OOMKEH yYMTbIBaTh BO3AENCTBUE, KOTOPOE MOXET OKa3biBaTb KOPPO3UA (KaK BHYTPEHHSAS, TaK N BHELUHASA) Ha
CPOK 3KcnnyaTaumm KoMnoHeHTa (cM. 7.2.13). B cnyyae Hanuuus HeonpeoeneHHOCTM AOMKHbI BbiTh NpoBe-
OeHbl KOPPO3UOHHbBIE UCMBITAHUSA.
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Bo Bcex cny4asix, korga B pesyrnbrarte BHELWHEN WKW BHYTPEHHEeN KOPPO3Uu BO3MOXHO YMEHbLUEHWE
TOMLLMHbI CTEHKUW, MPOEKTOM AOMKHbI BbITh MPenycMOTPpeHbl KOMNEHCUPYHOLLWE Mepbl B TEYEHWE MPOEKTHOro
CpOKa 3KcrnyaTauuv U XpaHeHUa KOMMOHEeHTa 3a CYeT HaAnexallero yBenuyeHus TonwmuHbel OCHOBHOIO Me-
Tanna cBepx 3Ha4yeHWi, onpefeneHHblX pacyeTHbIMU QOPMYyNamMu UMM aHanM3oM HanpsikeHWiA.

KonuuecTBeHHasa oLeHKa HeoBXOQUMOro yBENWYEeHUs TOMWUHBLI CTEHKU (Hanpumep, NPUMYCK Ha Kop-
pPO3MI0) LOMKHa Y4MTbIBaTL CBOMCTBA MaTtepuana, BHYTPEHHEN W BHELLHEeW cpedbl, BHYTPEHHWUX U BHELLIHWX
NMOKPbITWIA, NEPUOONYHOCTL KOHTPOMS U NpoLeaypbl KoHcepsauun (cm. 7.2.13).

MWHMManbHLIA NPUNYCK Ha KOPPO3WUKD AOMKEH ObiTh AOKYMEHTaNbHO O(DOPMIEH B NPOEKTE UMK yKa3aH
3aKa34ynKoM.

MpuMeyaHue — MUHUMaNbHbIA NPUNYCK HA KOPPO3UKD He oBecneumBasT 3alKUTy OT PUCKOB CKBO3HOM KOPPO-
3UK UMY KOPPO3WOHHOTO PACTPECKMBaHUSA Nog HanpskeHuem. B Takux cryyasx LuenecoobpasHeiMy CpeacTBamMm ABMATCA
3ameHa marepuana, NnakMpoBaHWe W T. 4.

6.4.5 TonwunHa

Ecnu He ycTaHOBMNEHO MHOE, BCe MPOeKTHble pacqeThl 40MKHbl OblTb BbIMOMHEHbI 4719 COOTBETCTBYHOLLIMX
pasMepoB (TonwMHa, AMamMeTp 1 T. N.) B YCNOBUSAX KOPPO3UOHHOMO BO3OENCTBUS.

BoamoxHbIN adhdhekT ynpoYHEHWs OT MPUMEHEHUS NOKPLITUS UM NNakMpoBaHus Tpybbl He gomkeH 6bITe
NPWHAT BO BHMMaHWe B pacyeTax, KpoMe cry4YaeB, Koraa ykasaHHbl achdekT AOKYMeHTanbHO NOATBEPKAEH.

6.4.6 CBoicTBa MaTepuana

MpW NPOEKTMPOBaHWUN Npeaen TEKY4ecTu oy, MMa, n npefen NpoYHOCTK Ha pacTsikeHwe o, MMa, onpe-
4enstoT no popmynam:

6,=0ps5 Reosr=9a5" Y, Rus (4)
6y =9a5 Rpyr=bas" Yy R (5)
rae ¢ 5 — K03t MULNEHT CHKEHWNS NNacTUHHOCTK [cM. dopmyny (6)];
Rig 57 — 3a4aHHOe MUHKMManbHoe 3Ha4YeHne YCroBHOTo npeaena Tekyvectu npu 0,5 % octatodHon aedop-
MaLMKn Npu pacyeTHol/3agaHHon Temnepatype, MMa;
Rig5 — 3apaHHoe MMHUManbHOe 3HaueHue npepena Tekyyecty npw 0,5 % octatouyHon AeopMauymnm npm
KOMHaTHOW Temneparype, Mlla;
Yy — KO3(hQULMEHT YMEHbLUEHWA nNpeaerna TeKy4ecTu NPy NoBbILLEHHON TeMneparype;
R, ~— 3ajaHHOe MMHUMaNbHOE 3Ha4YeHue Nnpefena NPoYHOCTU Ha PaCcTSKEeHUe Npu 3aJaHHOW TeMnepa-
Type, MMMa;
Yy — KO3 PULMEHT YMeHbLUEHUS Npefena NpoYHOCTU Ha pacTsKeHUe NpU NOBbILLIEHHOW TeMnepaTtype;
R — 3aJaHHOe MWHMMalbHOEe 3HadYeHWe npegena rMpPoYHOCTW Ha pacTshKeHue NpyU KOMHaTHOW Temne-
patype, Mla.
MpumevyaHmne — OOLWee oTHocKTENbHOE yanuHeHue 0,5 %, ncnone3yemoe gng onpeneneHns MMHUMansHo-

ro 3HaYeHus npeadena Teky4yecTu, AeMCTBUTENBHO ANA nNpefena TekyyecTh 0o 655 MlMa. 3HaveHue 0,6 % npuMeHaT ana
MWHUManbLHOro 3aaHHoro 3Ha4eHua npegena Tekydectu go 758 MlMa.

KoadhdrUUMEHT CHUXEHWUA MNacTUYHOCTU ¢,a5 MOXKHO NPUMEHATH AN MaTepuanos, He OTBEeYarLiux
TpeboBaHMsAM NNacTUYHOCTK, NpuBedeHHbiM B 7.2.9. KoadhduumeHT cHmKeHns nnacTUMYHOCTU NPUHUMAaT
pasHbim 1,0 B cnyyae, Korga MUHMManbHOE OTHOCUTENbHOE YANUHEHWE Nocne paspbia Ag PaBHO WU NPEBbI-
waet 14 %, a ana Ag < 14 % K03 MVULNEHT CHIKEHUA NIacTU4HOCTM PAcCYUTLIBAKT MO hopmyne

1,5
$As=
2 - a3

56

TO B BbipaxeHun (4) ucnonbayoT 3Hadvedue 0,92 - o, BMecTo o,

(6)

Ecnu o, bonble, yem 0,92 - o
(cm. 7.2.9).

[Ona mapraHueBO-yrmepoaucTbiX cTanen W HW3KOMEerMpoBaHHbLIX CTanel 3Ha4YeHwe, ykasaHHoe [Ans
20 °C, MOXHO Mcnonb3oBaThk Ans TeMnepaTtyp, He npebiwawwmx 50 °C. Ons MapraHueBo-yrnepoamcTbiX
cTanei n HA3KONEernpoBaHHbIX cTaneil npu TeMmnepatypax ceeiwe 50 °C B kKayecTBe UCXOOHbLIX AaHHbLIX AnS
NPOEKTUPOBAHWUSA LOMKHO ObiTh ONpefeneHo U3MeHeHue CBOMCTB Matepuana npy pacyeTHOU TeMneparype.

u’
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[Mpwu oTCyTCTBMM AAHHBLIX O CBOWCTBAX MaTtepuana rnpu nosbILLeHHLIX TeMnepaTypax 3Ha4yeHua npegena Teky-
4YeCTW W NPOYHOCTb Ha pacTsaXeHWe MOoryT BbiTb YMeHbLUEHbl B cOOTBETCTBUM C Tabnuuen 10.

Tabnuya 10 — lNMonpaBoyHble KO3GMMUUNEHTBI ONA MapraHUeBO-yrnepoamcTblX M HA3KONErMpPOBaHHbIX CTanen npu
NOBLILUEHHBIX TEMNepaTypax

Temneparypa, °C
[MonpaeoyHbIi
TeMnepaTypHbIi TemnepaTtypa
KO3hPULMEHT BHYTPU 66 82 121 180
NOMeLLEHUS
Yy 1,00 0,99 0,97 0,91 0,85
Yu 1,00 1,00 1,00 1,00 1,00

[na yrnepoAucTbIX U HU3KONErMPOBaHHLIX cTanen npu Temnepatypax o 120 °C MOXHO MCnonsL30BaTh
cnenywole 3Ha4YeHUs (OU3NYECKUX CBONCTB:

a) mogyne ynpyroctu E = 205 000 MMNa;

b) koachduumeHT MyaccoHa v = 0,3;

C) TemnepaTtypHbIn KO3 EPULIMEHT NMHENHOrO paclumpennsa o, = 12 - o g el

3HaveHusi npegena NpoYHOCTU Ha pacTsKeHWe W npefena TeKyYecTy AOMKHbI COOTBETCTBOBATbL UTOrO-
BOMY COCTOSIHWIO MaTtepuana npu npouseoactee. Heobxooumo npuvHMMAaThL BO BHUMaHWE Mobble N3MeHeHUs
NMPOYHOCTU U BNUAHWE TEMNEpPaTypbl HA MPOYHOCTL NPW PacTsSKEeHUU U CKaTum maTtepuana. Ecnu matepuan
KOHCTPYKUUKX UMK MeTann CBapHOro LWBa Nocrne U3roToBNeHWs uMeeT Donee HW3KUEe 3HAYEeHUs MPOYHOCTA U
YAapHOW BA3KOCTK, B pacqeTax OoSKHb! 6bITh MCNOMb30BaHbl hakTu4eckme 3HaqdeHus (cMm. 7.2.14 n 7.2.16).

6.4.7 U36bITOYHanA nnacTuyeckas gedopmauus

[ns KOMMOHEHTOB, B KOTOPLIX BO3HUKHOBEHWE M30bITOYHOM NnacTu4eckon aedopmaumn ABnseTca Bo3-
MOXHbLIM BUOOM OTKa3a, OOIMKHbI ObITh MpOBeAEeHbl UCCMefOBaHUsA Ha YCTOMYMBOCTL K NnacTuydeckon gedop-
mMauuum (cMm. 6.2.4).

PacueTHas Hecyllas cnocoBHOCTb KOMMOHEHTOR, paboTarlwmnx Nog JaBneHueM, Bkntodasa bonTel, JOMK-
Ha ObITh OnpedeneHa UCXo4A U3 CBOWCTB MaTepuana, Kak onpefeneHo B 6.4.6, 1 3Ha4eHUn KoadduuneHTa
ncnone3osanns Fy, npusefeHHbIx B Tabnuue 11. YCTONYMBOCTL K M3BLITOYHLIM NNacTMyeckuM Aedopmanmsam
AOMKHa BbITh 4OCTUIHYTa OOHUM M3 METOLOB, MPUBEAEHHbIX B NpUnoxeHun D.

Tabnuuya 11 — 3HaveHne KOAPEPVUMEHTOB MCMOML30BAHNA

Pexxum Harpyakm Fq McxoaHble napameTpsl 4ns pacydeTa Buaa otkasa

Cbopka (kpenneHue Gontamu Uy CBUH4YMBA- 0,90
Hue) v paszbopka (pa3BrHYMBaHUE)

dakTnyeckne pacHeTHble 3Ha4eHWA Npu TemnepaType
cbopku/pazbopkn

mopocTaTuyeckne McnbiTaHWsa B npoLecce 0,90 dakTnyeckne pacyeTHble 3Ha4eHWs NpW TemnepaType

3aBOACKMX MPUEMOYHBIX U MPUEMO-CAATOUHbIX UCMLITaHWIA, TeMnepaTypa cniouwaa (rmgpoctatuye-

MCMbITaHMIA CKMe ycrnoBus)

HopmaneHas akcnnyataums 0,67 3HaveHne TONWMHEI CTEHKW B YCIIOBUSIX KOPPO3MK
npw pacyeTHON TemnepaType MeTanna

JKennyaTaums B 3KCTpeMarnbHbIX YCNOBUAX 0,80 3Ha4eHune TONWWHLI CTEHKM B YCIOBUSX KOPPO3WK
Mpwy pac4yeTHOR TemMnepaType MeTanna

McneiTaHne cuctemel Nod gaBneHuem 0,67 3HaveHune TONWWHEI CTEHKM B YCMOBUSX KOPPO3WK

(akcnnyaTauWMoHHbIE UCTIBITAHUS) npy Temneparype UCMbITaHWIA

KpaTkoBpemeHHble paboThl 0,80 3HaveHue TONWMHEI CTEHKX B YCIOBUAX KOPPO3MUW
npu hakTU4ecKon TemnepaType MeTanna

Ocobbin pexum (coxpaHeHue 1,00 3HaveHve TOMNUWHbI B YCNOBMAX KOPPO3MK Npy dak-

paboTtocrnocobHOCTK) TUYeCKOoW TeMnepaType meTanna

,D,J'IH UMKITUHECKUX TEeNIOBbIX HArpy30K B COMETaHUKM C NOCTOAHHbIMW Harpy3kamu criefyet yqduTbiBaTb
BO3MOXHOCTb peT4HeTrHra (HaKOI’IJ’IEHMH ,EI,ECbOpMaLI,MVI), T. €. MEXaHN3Ma HaKONMeHHOro pa3pyweHuna.
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Ocobble ycrnoBusi, Takne Kak pUCK KOPPO3WOHHOMO pacTpPeckWBaHWA Nog HanpsiKeHWem, BOAOPOLHOMo
pacTpecKkMBaHWs 1 T. 4., MoryT notpeboBaTtb NnpuMeHeHust 6onee HU3KMX 3HavYeHUn KoahHULMEHTOB UCMONMb-
30BaHUA.

6.4.8 MpogonbHbIK U3rnMbd

B03MOXHOCTb BO3HMKHOBEHWUS NPOOONBHOTO M3rnba fomkHa ObiTe yuTeHa Ons aetaneil, paboTarwmx B
YCIOBUSIX CKATWS, UM KOMMNOHEHTOB, B KOTOPbIX MPUCYTCTBYHOT 30Hb! CKMMAIOLUX HAMNPsKeHNIA.

Mpumep — JlokansHbili U32u6 cmeHKU MPy6bi U U32ub MPy6bl KaK CKamoz20 CMePXKHS.

AHanus HeobXxoAMMO NMPOBOAUTL Ans Haubonee HebnaronpusaTHoro Tuna warnba. HeobxognMo yunThI-
BaTb HanM4ne OTKMOHEHWUIA N 0CTATOYHBIX HanpsXKeHWil. HeobxogmMMo noaTBepanTL COOTBETCTBIUE MeXay nNpu-
HUMaeMbIMW B pacyeTax CONpOTUBMEHUS NOTEPE YCTONYMBOCTU OTKIOHEHUAMMW U JOMYCKaMIK NPy M3roToBne-
HUK.

KomrnoHeHThl crenyeT NnpoekTUpoBaTh B COOTBETCTBMM C NOMOXKEHWUAMMW 06l EeNpU3HaHHbIX CTaHOapTOB,
HanpuMmep [7]. B cnydyasx, korga aHanuz B obnactv NnacTUYHOCTM BLIMOMHAKT C UCMONb30BaHMEM TEOPUM
Haubonbwux gedopmauuin (cm. D.2.4), npn Hanuuum ncneitTaduii (cMm. D.2.5), 0omKHbl BbITh MCMOML30BaHbI
KO3 PULUMEHTBI UCMOMb30BaHWUS, NPUBedeHHbIe B 6.4.7.

Ecnu noteps yCTOMYMBOCTH MO TUMY CXATO-M3OTHYTOM Dankn HensbexHa, JOMKHO OblTb JOKYMEHTabHO
noATBEPXKOEHO, YTO faHHoe cobbITMe He NPUBEAET K BO3HWKHOBEHUIO 0TKa3a pan3epa MM KOMMoHeHTa.

OTpuuatencHoe achekTUBHOE HaTaXeHWe paiiepa MOXET NMPUBECTU K NOTEpe ero YCTONYMBOCTH Mo
Tuny cxatoro ctepxHs. Ocoboe BHUMaHWE OOMKHO BbITh yOeneHo TOMY, YTO HE3HAYUTENBHOE YMEHbLUEHWE
BEPXHEro HaTsKeHWUS MOXET MPUBECTU K BO3HUKHOBEHWHD CYLLECTBEHHLIX M3rMbakwnx MOMeHTOB. B Takux
cnydYasx criegyet onpegenuTb 3anac YCTOMYMBOCTM MPWM M3DbITOYHOM M3rmbatolieM MOMEHTE, Bbi3BaHHOM
MWHMMAanbHLIM HaTHKeHUEeM. DNeMeHThI, PacnonoXeHHble Bbille HATSXHOW CeKUMM pai3epa ¢ BePXHUM Ha-
TSHKEHUEM, B HEKOTOPbIX KOH(UIypauusix pansepa MOryT NoaBepraTbCs BO3OENCTBMIO CHRUMAIOLLMX Harpy30K.

6.4.9 YcTanocTb UM KOHTPOMNb YyCTanocTu

B HacTosiwem ctaHgapte TpeboBaHWa K aHanu3y Ha yCcTanocTb YCTAHOBMEHbI HA OCHOBE WUCMBITAHUNA
Ha ycTanocTb U MeXaHWKK paspylueHus. NpakTuyeckne getann pacyeToB ¢ yYeTOM yCTanocTu NpUBeneHs! B
npunoxexun C.

Llenb npoeKkTMpoBaHUs ¢ y4eTOM YCTanocTu COCTOMT B oDecne4yeHnn JOCTaTOYHOM YCTanoCTHON JOMro-
BeYHOCTM paisepa 3/PC. Pesynbratel pacyeTa yCTanoOCTHOM AOMArOBEYHOCTM MOTYT CMAY>KUTb OCHOBOW A4S
dhopMUpOBaHMA NMPOrpamMMbl MO KOHTPOMK YCTanoCTHbIX TPELWH BO BpeMS W3rOTOBMEHWS U B Nepuog 3KC-
nnyaTtauuu pansepa 3/PC.

HeobxoauMo y4nTbiBaTh HaNpsKeHUs OT LIMKNNYECKMX Harpy3o0K, BO3HUKaKLWME Ha pasnuYHbiX cTagusx
XMIHEHHOro UMKNa v MMerLyne JoCTaTouHble aMninMTyay WM 4acToTy ANsi BOSHWKHOBEHWS YCTanOCTHbIX MOo-
BpexaeHui painsepa (cMm. 6.3.4.4). Heobxogumo paccmaTpuBaTth Bce pexumbl paboTbl, BKMOYas aKcnnyara-
un 6e3 BOOOOTAENALWEN KOMOHHBI U pexum paboTel ¢ TpyOHOIM ronoBkor (BHyTpw DypoBoro paisepa), a
TakkKe BPEMEHHbIE PEeXMMbl, TAKME Kak CNYCK U BbiBelMBaHWe. Kak MMHUMYM, pacyeT Ha ycTanocTb JOIKEH
ObITb BbINONHEH ANSA paboTbl B NPUCOEOMHEHHOM COCTOSIHUM par3epa Ans peXumMos 06e3 BoOooTAensowen
KOMOHHBI M paboTkl ¢ TPYOHOM rONOBKON (3Kcnnyatauus BHYTpM OypoBoro paisepa), TaMm, rge 310 NpUMeHuMO.

Paisep 3/PC pomkeH ObiTb CNPOeKTMPOBaH TakuM 0bpa3oM, YTobbl NpenaTcTBOBaTh BO3HWKHOBEHMUIO
pe30HaHCHbIX BMOpaunii, Bbi3BaHHLIX BUXpeobpasoBaHWeM. [Ns CHUMXEHWS WHTEHCMBHOCTM BO3HMKAaMOLIEN
BMOpaLMM MOXHO MPUMEHSTb YCTPOWCTBA ANA nogaBrneHus Buxpen (bonee nogpobHo cm. [8]).

DOomxHbl BbITh MOEHTUHOWULMPOBAHEI YHACTKM, YYBCTBUTEMNBHLIE K YCTANOCTHBIM Harpyskam, U Ans Kax-
LOro yyacTtka gomkeH ObiTe BbINONHEH pacyeT Ha ycTtanocTte. Ocoboe BHMMaHue Heobxogumo yoenaTe Gon-
Tam, CBapHbLIM LLIBAM M KOHLEHTpaTopam HanpsikeHWi, B AOMONHEeHNe K MecTaM C BbICOKOW LLIEpPOX0BaToCTLI0
MOBEPXHOCTM W HaNM4YMeEM MOBEPXHOCTHbIX Aed)eKTOB. ECrv MpuUCyTCTBYET CyLLECTBEHHbIN PUCK YCTanoCTHOTO
paspyLleHunsi, creayeT M3MEHUTb KOHCTPYKLUMIO AN CHIDKEHWS pUCKa NyTEM W3MEHEHUsT KOHUrypauum pam-
3epa AN CHWXKEHWS MUKOBLIX HAMpsSKEHUN, HaNpUMep NMOCPEACTBOM CHUMKEHUS 3KCLEHTPUYHOCTK nonepey-
HbIX CBapHbLIX LIBOB, obecnedyeHns rmagkux npodwunei, B 0coODEHHOCTU CBapHbIX LUBOB, W WCMOMb30BaHWA
MaTepuanos, MeHee NoABEPKEHHbIX YCTANOCTHOMY pa3spyLleHuHo.

YctanoctHas OONroBEYHOCTb MOXET ObiTh paccydMTaHa MeTogamMy, OCHOBAHHBLIMMW Ha aHanuae Hako-
MSIEHHbIX YCTanoCTHbIX MOBPEXAEHWIA W/MMKW aHanu3e pacnpoCTpaHeHUa yCTanoCcTHOW TpewmHbl. [py oueH-
K€ yCTanocTHOW OOMNTOBEYHOCTH, KaK NpaBuiio, NPUMEHSOT METOAbI, OCHOBaHHbIE HAa aHannae HakonmneHHbIX
YCTaNoOCTHbIX NMOBPEX4eHWA, BCNeaCcTBME UX MPOCTOThl U 3 deKTMBHOCTU. AHanua pacnpocTpaHeHus ycra-
TNOCTHOW TPELLMHbI TAKKEe MOXHO NPUMEHSATL ANs ONpeaeneHns orpaHuyYeHuid Npy BbIMOMHEHUN HEpPa3pyLUato-
LLLero KOHTPOMs B Npouecce NpOM3BOACTBA W MMaHNPOBaHWUS AMarHOCTUKW B MpoLEecce aKcnyaTaumu.
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Ecnun cpok akcnnyaTauvm He ykasaH 3akasdvMkoMm, TO cregyeT NpUHUMaTk CPoK He meHee 5 neT. Heobxo-
AVMas MUHUManbHas pacyeTHas ycTanocTHas A0NToBeYHOCTh JOMKHA DbiTh onpegeneHa ucxoas ua npeano-
naraemorc cpoka akcnnyartauum n rpaduka npoBedeHus obcnefoBaHnii. 3Ha4eHWe pacyeTHOW yCTanocTHOW
AOMroBEYHOCTU AOMKHO ObiTh paBHO Kak MUHUMYM 3-KpaTHOMY CPOKY Cry>0bl A58 BCEX KOMMOHEHTOB, Mof-
nexatuux TexHU4eckomy koHTponto (DF = 3).

Onsa koMmnoHeHTOB, 06cnefoBaHWe KOTOPbIX HEBO3MOXHO, pacYeTHas YCTanocTHas AONTOBEYHOCTb
AOMKHA ObITh PaBHON Kak MUHUMYM AEeCATUMKpaTHOMY cpoky cryx6bl (DF = 10). KomnoHeHTbl pan3epa He-
obxognmo nepuoauyveckyn NoABepraTb AMAarHOCTUHECKOMY KOHTPOMK Ha HanuuMe YCTanoCTHbIX TPELLMH, 3a
MCKIIOYEHWEM KOMMOHEHTOB, AN KOTOPbIX pacyeTHas ycTanocTHas AONrOBEYHOCTb paBHa Kak MUHUMYM
AecsATMKpaTHOMY npeanonaraeMoMy CpoKy crybbl. [epnoanyHOCT KOHTPONS/MeproaMYHOCTE 3aMeHbl He
AOMKHA NpeBbiaThk OAHY AeCATY OT pac4eTHOW YCTanocTHOM JONTOBEYHOCTY.

6.4.10 Xpynkoe pa3pylieHue

KomnoHeHTbl pai3epa fomkHbl 0bnagath 4OCTATOYHBIM COMPOTUBNEHMEM XPYNKOMY (HEYCTONYMBOMY)
paspyweHuio (cMm. 7.2.10). TpeboBaHns 6e30MacHOCTM OTHOCUTENBHO XPYMKOro paspyLlleHus, Kak npaBuno,
CUYMTaKT BBIMOMHEHHLIMW, CNY UCMNOMb3yeMble MaTtepuansl, Ka4eCTBO U3rOTOBMEHUSA WU UCMBITAHWSA COOTBET-
CTBYIOT TpeboBaHusaM pasgena 7 u 8.3.

6.4.11 U36bITOYHBLIN U3rnb

6.4.11.1 Obwme nonoxeHus

MNpw onpegeneHMn MakcKManbHOro 3HadeHus narmba pansepa HeobBXoOMMO YHWTbIBATh 3HAYEHUE Bep-
TUKanbHOTO NepeMeLLEHNs, B3aUMOLENCTBME PaW3epoB M 3HAYEHWUs YIMOB LUapOBbIX/TMBKMX COEAMHEHWIA.

6.4.11.2 BepTukansHoe nepemeLleHue

Mpu npoekTupoBaHuK cuctemMel pansepa 3/PC gomkHa BbiTe obecnedyeHa BO3MOXKHOCTE BEPTMKANbHbLIX
nepemelleHUn ANSA NpeoTBpalleHns NoBpeXaeHnii KOMNOHeHTOB pan3epa v obopygoBaHusa. Ha orpaHnye-
HWS BEPTUKaNbHBIX MepemMeLLeHin pan3epa, kak npaBuno, BNUAKT cregyllne napamMmeTpb:

a) AuanasoH xo[a KoMrneHcaTopa BepTUKanbHOW kavku BypoBoin nebenku;

b) Anana3oH xoga cUCTEMbl HATSKEHUS

C) ANWHa 3aLMTHON CEKLMK MafKoro CoOeguHEeHNs,

d) 4onycTUMBIN XO4 BHU3 pacnonoXeHHOro Ha NoBepxHocTn obopyaoBaHus.

MpumedvyaHune — [nvHa 3aWmnThbl OT BEPTUKANBLHBIX CMELLUEHWIA IMagKoro CoOeguHeHna 1M Xod BHU3 pacnono-
KEHHOTO Ha MoBepxXHOCTM 060pyaoBaHUA, Kak NpaBuio, ABMNAKTCA onpeaensanwyMi napamMmeTpamMi Ans aKennyataumoH-
HbIX OFpaHW-IEHVII:’I.

BepTukaneHoe nepemelyeHve, oBycrnoBneHHoe JeACTBMEM TEHEHUS, MOXEeT OblTb YMEHbLUEHO Nocpes-
CTBOM YBEMUYEHUA BEPXHEro HaTskeHus. 3ddekT BepTMKanbHbIX NEPEMELLEHN pan3depa noa AeWcTBUEM
TevyeHnsa Hanbonee BbIpaXeH Mpu NpUMEHeHWW pan3epa B rMy0O0oKOBOAHLIX YCNOBWAX, rAe ANA y4eTa BepTu-
KanbHBIX MepeMeLLeHNn criegyeT yunTeiBaTh hakTndeckne nponnm 1 CKOPOCTH TeHEHHUS.

HeobxoguMmMo y4nTbiBaTb yCUMMe HaTSXEHWs KOMMeHcaTopa BepTUKaNbHOW KadkM M HaTSXHOro
YCTPOWCTBA.

PacueTbl nepemelleHns BBEPX W BHW3 OOIKHbI YYUTLIBATL BIIWAHWE OKPYKaloWen cpelbl, HaTsXeHve,
AeliCTBME BHYTPEHHEro AaBfeHUs B BepTUKanbHOM HanpasneHuu, TemnepaTypbl, U3MEHEeHWe YPOBHS MOpS
BCMEACTBME NPUIMBOB N OTMMBOB, CTOHHO-HAroOHHbIE KonebaHwua ypoBHSA MOpPS, HakaT BeTPOBbLIX BOSH, AOMy-
CKMW Ha NOArOHKY AMMHBI M BbICOTbl CODPaHHbIX CeKUWIA pan3epa, BMAHWE NPOBMCaHUA/HATAKEHWA pan3epa 1
ocafku cygHa.

BrnusaHve okpyxawwen cpedbl obycnaBnuBaeT cTaTMYecKoe CMelleHVe U OUHaMUYeckue nepemetle-
HWUa pawsepa. CTaTudeckoe cMelleHre onpefensaeTcs BO3AeNCTBUEM Harpy3ku OT TEYEHUS W MOTPYXeHUeMm
pansepa BcneacTBMe cpedHero cMelweHus cygHa. CpegHee cmelleHune cygHa obycrnoBneHo AencTemMeM no-
CTOAHHOIO BETpa M CHOCOM Nof AelicTBMeM cpedHel BonHbl. BoagencTene BoNH NpMBOAUT K BO3HWKHOBEHWIO
OTHOCWUTENBHOMO NepemeLLeHns pan3epa u cygHa, T. €. K AMHaMWYeCKUM NepemMeLLeHnsaM.

TpeboBaHuA K ONyCTUMbIM BEPTUKaNbHbIM NepeMelleHnsM crnedyeT onpefensTe Ha OCHOBaHWMW Bbl-
LeyKa3aHHbIX BO34EWCTBUI C MPUMEHEHWEM COOTBETCTBYOLEro koadduumneHTa 3anaca.

[na 3HavyeHWs xo4a BBEPX M BHU3 MOXHO NMPpUMeHsTL koadpduumeHT 3anaca 10 %.

6.4.11.3 MexaHW4ecKkunin KOHTaKT ¢ Apyrum obopygoBaHuem

Heobxoanmo y4nTbiBaTk BO3MOXHOCTE MEXaHMYECKOIO B3aMMoAenCcTBMA pan3epa ¢ Apyrum obopygoea-
HWEM NPUMEHWTENBbHO KO BCEMY MPOEKTHOMY CPOKY KCnyaTauun pansepa. [1pyv NpoeKTMpoBaHuK pan3epHon
cucTeMbl He06X04MMO NPOBOANTE aHanu3 NOTEHUMAaNbHONO MEXaHWYECKOro KOHTakTa ¢ ApyriuMuy paisepamu,
AKOPHBIMUW MMHUSAMMW, KOHCTPYKLUMAMU OypOBON LWaxTel, KOPNYCOM CyOQHAa, MOPCKAM LHOM, OrpaHuyYuTensiMu
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nepemelleHns BepxHero bnoka pansepa, UCKNIYaKwLWMMKM B3auMmoaencTene ¢ apyrium obopygosaHvemM pa-
3epHON cUCTeMbl UK cyaHa (HaTsxHas pama, MDA nnu rmbkme nepemMbivkK), a Takke NpPoBOOWMTL aHanu3s
NIOOLIX UMEKLLUXCA MEXaHUYEeCKUX OrpaHUYeHuin, BKMNYas 3a30p MEXAy KONMOHHOM ONs CNycKa U HUKHUM
rMOKUM COEAMHEHWEM, pacCTOSHWE OT NOABOAHOrO 0bopya0BaHWUS 40 MOPCKOroO AHA B NOABELUEHHOM COCTOS-
HUKW. B npouecce NpoekTMpoBaHUs MOTYT ObITh peannaoBaHbl crefyolne ABa Noaxona:

- CTONKHOBEHWS HEAOMYCTUMBI;

- CTONKHOBEHWS 4OMNYCTUMbI.

WckntodeHre noTeHuMansHOn BO3MOXHOCTW CTONIKHOBEHWIA (HUKAKUX COYAapeHui unu B3aMMHOro Bnu-
AHWA) cnefyeT NPUHUMAaTbL B KA4YeCTBe LIenu, NOCKONbKY NpW B3aMMHOM MeXaHWYeCKOM KOHTaKTe BO3MOXHO
noBpexaeHne pansepa Unu Apyroill YactTyv cuctemMel. [Ins UCKNIYEHUA BO3MOXHOCTM CTOMNKHOBEHUI cnenyeT
3anoXuUTbh 0OOCHOBAHHLIM 3anac Npy onpefeneHnu MUHUMansHo A0NYyCTUMBIX 3a30P0B.

Ecnu gonyckaetcs BO3MOXHOCTb MEXaHWYECKOrO KOHTaKTa (CTONKHOBEHWS!), crneayeT onpenenntb Bo3-
HUKalOLWKMe yoapHble Harpyskd 1 nogTeepauTe obecnedeHune LenocTHOCTM KOHCTPYKUMK. [nsa aTtoro Heobxo-
OVUMO OLeHUTb YacTOTY CTOMKHOBEHWI, MecTa KOHTaKTa, 3Ha4YeHWe UMMynbca CUIlbl NPU CTONKHOBEHUU UITK
OTHOCUTENBHY CKOPOCTL NepemelleHns paiiepa nepen ygapoMm. OTAenbHble NoOKanbHbIe pacyeThl/aHanus,
Kak npaBumno, HeobxoouWMbl AN OLEHKW BO3HWKAKLWWX B MOMEHT yAapa HanpsKeHW B KOMMOHEeHTe Tpybbl
unu pansepa.

6.4.11.4 Yrnbl oTKNOHEHMA rMbKOro/luapoBoro coegMHeHns DypoBoro paisepa

Ecnu He cornacoBaHo MHOE, MakCUMarnbHO LOMYyCTUMbIE 3Ha4YEeHWA yria OTKNoHeHWst BypoBoro painsepa
B rMOKOM/LLIAPOBOM COEAMHEHWUW NPU HaXoKAeHUW B HemM painsepa 3/PC QOmKHbI COOTBETCTBOBATb 3HAYEHU-
M, NpUBEOEHHbIM B Tabnuue 12.

Tabnuua 12 — MakcMmanbHO AOMYCTMMblE 3HA4YEHWA Yrna OTKNOHEeHWA WwapoBoro/Tmbkoro coeamHeHusa GypoBoro
pansepa

MakcumansHo OonycTuMoe 3HavYeHune yrna OTKNOHEeHWA

Pexxum Harpysku =
BypoBoro panaepa, rpag

Cnyck n n3enedeHne pansepa 3/pc? 1,0
HopmanbHas akcnnyaraums 13,0
HaTskeHne pansepa npu nukBugauuvm npyuxearta Tpy6 12,0

a " -
Yron gomkeH obecnedyneaTth npoxoxaneHue prﬁHOVI FONOBKW, MHCTpyYMeHTa OanA cnycka prﬁHDV‘I ronoBKkn K
KONOHHBI 4nA cnycka.

6.4.11.5 lepMeTU4YHOCTb

FepMEeTUYHbIA KOMMNOHEHT JOMKEH COOTBETCTBOBATL CNEAYOLUM KPUTEPUAM AOMyCKa NPU NCMbITAHWUAX
BHYTPEHHUM A3BNEHUEM HA BO3HWKHOBEHWE YTEYKM:

a) 4N NCNbITaHWMIA Ha FEpMETUYHOCTL KUAKOCTHH: OTCYTCTBME BUOMMBIX YTEYEK HA BCEM MPOTSKEHWU
UCMNbITAHWUNA;

b) Ans nenbiTaHWn Ha repMEeTUYHOCTE ra3oM: OTCYTCTBME 06pa30oBaHNs My3bipbKOB HA BCEM NPOTSHKEHUM
ucnelTaHui. Ecnu yTeuka HabnrogaeTcs, ee 3HavyeHve, U3MepeHHoe Npy atMocdepHOM 4aBMeHUU, OOMKHO
6biTh MeHee 1 - 1073 cm3/c (3,6 cm3/4) Ha BCeM MPOTSKEHWN UCMLITAHWA. 3HAYEHNE YTeYKU HE AOMKHO BO3-
pactaTb B NPOLECCE WCNbITaHWA.

B kayecTBe pabouyeit cpeabl Npy NPOBEAEHNW UCNBbITAHWIA HA TEPMETUYHOCTb MOXET BbITb MCNONb30BaHa
BOAA ANSA UCMbITAHWIA XXNOKOCTBIO M @30T ANSA UCNbITaHWI Ha repMeTUYHOCTb ANng rasa. MuHuMansHasa npogon-
AKUTEMBbHOCTE UCMbITAHUIA Ha FrepPMETUHHOCTL AOIMKHA COCTaBNATb 15 MWH. Ecnun He ykasaHo MHOe, UCTbITaHWus
NpoBO4AT NPV KOMHATHOW Temneparype.

MpuMmeuvaHue — O6bem yTeukn 0,9 cm? 3a 15 MuH cooTeeTcTRyeT 1-1073 cmi/c.

KOMNOHEeHT JomkeH obecne4nBatb repMeTn4HOCTb A1A ra3da B 3KCTpeMalbHbIX YCIOBUAX 3KCNnyaTauun
N repMeTuyHOCTb O1A XWOKOCTU B YCITOBUAX 3KCNnyaTtauuu, CBA3aHHbIX C OencTBMem 0cobbIx Harpyaok. 3a-
Ka34MK MOXEeT YCTaHOBUTb Bonee xecTkne TpE6OBaHI/iFI K repMeTn4HHOCTH, TemMnepartype n cxeme npoBeneHunA
UcnelTaHUI ons NMPUMEHEHNA B YCIMNOBUAX BbICOKUX TeMNepPaTyp U Harnr4nA OrnacHbIX CbJ'HOM,D,OB.

Tpeﬁoaava repmMeTn4yHoOCTH Npun OeACTBUN BHYTpPEHHEro OdaBleHNA MOryT TakXe NPpUMeHATbCA OANA rep-
MEeTUYHOCTU B OTHOLLUEHWUWN BO3OENCTBUSA BHELUHEN cpenbl.

86

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 90/ 218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

6.5 Kputepum npoektupoBaHus Tpy6

6.5.1 O6wume nonoxeHnnA

B 6.5 npuBegeHkbl NONOXEHWA MO pacyeTy MPOYHOCTW (Ha pa3pbiB, NNacTUHeECKy AedopMalnio, cMa-
Tve) npamMbix TpyO n Tpyb ¢ HeBOoNbLUOW KOHYCHOCTbK CTEeHKM TpyObl (Hampumep, KOHYCHBIX COeOUHEHWIA).
PacueT npoyHocTy TpyO AOMmKeH BKNoYvaTh:

a) pacyeT Ha Bo3deNcTBNE 3P PEKTUBHOIO BHYTPEHHENO U BHELLHErO AABMEHNUS;

b) pacueT Ha codeTaHne Harpy3ok:

- athdeKTMBHOE BHYTPEHHEE AaBrieHue, 3 eKTUBHOE HaTsKeHe 1 3arnbawLLnin MOMEHT;

- athpeKkTMBHOE BHellHee aaBneHue, ahekTMBHOE HaTsXeHne U N3rnbarwL il MOMEHT.

Opyrve Budbl OTKa30B, KOTOpPbIe QOMKHbI ObITh yY4TEHbl MPW NPOEKTUPOBaHWMW, NpvBedeHsl B 6.4. Mpu-
mMep pacdeTa TpyO npvBedeH B npunoxeHny E. TeopeTnyeckre OCHOBLI NS NPOEKTUPOBAHWUS Ha BHYTPEHHEe
daeneHwe (paspbiB) n achpeKkTMBHOE BHYTPEHHee AaBneHue Npy codeTaHuy Harpysok npusedeHsl B [9] v [10].

VMcnonb3oBaHWe npu NPOEKTUPOBaHWMKM CBOWCTB TPyObl pari3epa, pacCYMTaHHbIX B COOTBETCTBUMN C Bbl-
paxeHusamu, NnpuBegeHHbiMK B 6.5, TpebyeT, 4Tobbl coeanHUTEnU panszepa obnagany KOHCTPYKTUBHOW HaOex-
HOCTbIO, CONOCTAaBMMON ¢ napameTpamMmu Tpybbl (cm. 6.6).

6.5.2 PacuyeT gaBneHus

6.5.2.1 O6LKre nonoxeHus

B 6.5.2 npuBegeHbl TpeboBaHWs K pacyeTy MUHUMAaNbHO AONYCTUMOW TOMLWMHBI CTEHKM TPYDObI C y4eToM
OEeNCTBUA BHYTPEHHETO U BHELLHErO AABMNEHMWS.

PacuyeT ¢ yyeTom OeACTBWUS OaBMEeHWs, T. €. onpegeneHne MMHMMAanbLHOW MPOYHOCTW Ha paspbiB Mpu
BO30ENCTBMW BHYTPEHHEro AaBMNEeHWS U MUHUMAanbHOIO COMPOTUBIEHUA NOTEPE YCTOWYMBOCTKU npu marnbe
(konnamnc), gomKeH ObiTh BBINOMHEH HA OCHOBE PacyYeTHOro 3HaYeHWs MUHUMAaIbHOW TOMWMWHBI CTEHKK TPYObI

t,, MM:
11
a) Ans 3aBOACKMX NPUEMOYHBIX/MPUEMO-CAaTOUHbBIX NCMbITAaHWIA JaBneHnem no gopmyne
by =ty — tapy (7)
b) ansa ycnoBuiA npu akcnnyaTauum 1 KOMMMEKCHLIX UCMNBITAHWIA CUCTEMBbI AaBNEHUEM No popmMyrne
t1 = 1‘n . tfab - tca’ (8)

rae t, — HOMUHaNLHasA TOMWMHA CTeHKN TPyBbl, MM;
tc.,, — abCOMTHOE 3HayYeHne OTpMLaTEeNbLHOTo AOMycKa, onpedensaemMoe TEXHUYECKMMM YCIOBNAMM/CTaH-
AapToM Ha MaTtepuan, Mm;

t q — MPUNYCK Ha KOpPO3Wo, N3HOC, 3p03MI0, MM.

C
6.5.2.2 Pac4yeTt no BHyTpeHHeMY AaBneHuto (paspbiB)
MuHMMansHOe AaBreHUe, NpUBOAsLLEe K pa3pbiBy TPyObl, LOMKHO NpeBbIaTh 3hEKTUBHOE BHYTPEH-
Hee JaBneHue BO BCEX MOMepeqHbIX CeYEHUsX BAOIb KOTNOHHBI paii3epa, Kak NoKa3aHo B BIPAXEHUU

(Dinta — Po,min)
F & S 1:
b * Po,min
rae p;,; 4 — Pac4yeTHoe BHYTpeHHee AaBrneHue, la;
Po.min — MWHMManbHOE BHEWHee rnapocTatuyeckoe aaenexue, Na;
Fp, — k03 MUUMEHT MCMONb30BaHWMA ANA pacyeta TpyObl Ha paspbiB oA AEACTBMEM BHYTPEHHEro
[aBneHus, NpUBeOeHHbIR B Tabnuue 13;
Pp,min — MWHWManbHOe AaBneHue paspbiBa Tpybshl, MNa, onpegensemoe no opmyne (10).

(9)

Kak npaBuno, npu pacyeTe Mo BHYTPEHHEMY OaBMEeHWU (pa3pbiB) 3HAYEHWEe BHYTPEHHEro pacyeTHOro
OaBMEHWsI U pacyeTHON TeMnepartypbl NPUHUMAKT B COOTBETCTBUM C Tabnvuamun 7 1 8. [Ina rugpocTatnyecknx
UCnbITaHWUIA NpU KOMHATHOW TemnepaType bonee aetanbHaa uHgopmauua npyveedeHa B 8.3. [Ana ydyeta us-
MEHEeHUs XapaKTepuCcTUK MaTepuana uaMeHeHue OaBNeHUs UCNbITaHUA He TpebyeTcs.

MWHUManbHOE 3Ha4YeHWe BHELLHEro rMapocTaTMYeckoro AaBneHnsi MOXET DbITb MPUHATO PaBHBIM HYIHO.
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Tatnuua 13 — KoadpduumeHT ncnonb3oBaHua Ans pacyeta Tpydbl Ha paspbiB No4 OeNCTBMEM BHYTPEHHErO AaBne-
Husa F
b

BHyTpeHHee pacqeTHoe AaBneHue [laBneHve ruapocTaTMYeckoro UCnbITaHus

0,60 0,90

MuHumaneHoe Aasnexne paspbisa Tpybbl py ., Ma, onpeaensioT no dopmyne

t
Pomin = 1,1+ 0y + 0u) " 5 (10)

roe o, — pacuyeTHbI Nnpegen Tekyyectn (cm. 6.4.6), MNa;
o, — pacyeTHbI npegen NPo4YHOCTU Ha pacTskeHue (cMm. 6.4.6), Ma;
t — MWHMMAanbHas TOMLMHA CTEHKKU TPYDhLI, onpejensiemMmas B COOTBETCTBUM € 6.5.2.1, m;
D, — YCMOBHBIA UM HOMWHAMbBHbLIA HAPYKHbBIA guameTp TPyObl, M.
MpumedaHuMe — PaccmaTpueBaeMblil BUO OTKasa npeactaenseT coboit nnacTuyeckoe paspylieHue CTEeHKU

Tpy6bl Noa AericTBUEM SPPEKTUBHOTO BHYTPEHHETO AABMNEHUA, TakKe U3BECTHOE KaK «BsA3Koe paspylleHre TpyGbi». Kpu-
TEepPUK Pa3pbiBa OCHOBAHLI HA 3HAYEHWM NPOYHOCTU Ha Pa3pbiB ANA TPY6 C 3aKPbITEIMU (3arnyWeHHLIMU) KOHLAMM.

CooTHoLeHus ypOBHEPI AaBJlieHNA NOKa3aHbl HAa PUCYHKe 10.

MpoYHOCTL NP MUHUMATNBHOM 1,002
[OaBMNeHWn Ha PaspbiB Py in

[aenenve 3asoackux/FAT 0,907
MCNbITAHUA DAt

«—— PacueTHoe BHyTPeHHee 1aBneHue p;p; g 0,607

BHyTpeHHee akcnnyaTtaumoHHOe AaBneHune Pint o

@ MakcumansHas 4ons p, -

Hasnenne, Ma HaumeHosaHne Hona o1 py min
Pp min MwunumanesHoe faBneHve paspbia TpyOb 1,00
Peat [aBneHne 3aBOOCKMX MTMOPOCTATUHECKUX MPUEMO-COAATOYHbBIX UCMbITaHWIA 0,90
Pint.d PacuyeTHoe BHyTpeHHee oaBneHue 0,60
Pint.o BHyTpeHHee akcnnyataunoHHoe AaBreHne 0,60

PucyHok 10 — CooTHOLLEeHWA YpOBHEN AaBrneHus
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6.5.2.3 Pac4eT Ha NnOTepK YCTOMYMBOCTM OT BHELLHErO AaBneHns (KOMnbLEBON Konnanc)
[aBneHne noTepu ycTONYMBOCTK (CMATKA) TPyObl OMKHO NpeBbilaTh adhekTBHOE BHelIHee AaBne-
HWe BO BCex NonepeyHblX CeYeHusax BAOMb KOMOHHLI paidepa B COOTBETCTBUW C (POpMYon
(pnd_Pinf,min) < (11)
Fab * Pemin
rae p,y — PacuyeTHOe BHelHee faBreHue, MMa;
Pjnt. min — MUHUMaIbHOE BHYTpEeHHee ruapocTaTuyeckoe Aasnexue, lMa;
Fpp — KO3 MULNEHT MCNOMNb30BaHMA AN TPyObl, YYUTHIBAIOLWIWA OKPYXHYHO MOTEPH YCTOMYMBOCTU
(cmsATMeE), NpyBeneHHbIn B Tabnuue 14;

pc)min — MWHWUMaribHOe AaBlneHune KOornbueBOoro Konnarca TDbeI, Ma.

Ecnwn Tpyba paiisepa nogsepxeHa BO34EACTBUI0 BHYTPEHHEro AaBMeHusi, ero 3Ha4eHne JOMKHO ObiTh
YUTEHO, MOCKOMbLKY BHYTPEHHEE [aBMNEHUE MOXET NOALEePKMBATLCS MOCTOSHHEIM, B MPOTUBHOM crnyyae Heob-
XOAMMO WCMONbB30BaTh HYNEBoe 3Ha4eHue BHYTPEeHHEero JaBneHus Unu gaeneHue sakyyma (muxyc 0,1 MMa).

MpumevyaHune — Pansep 3/PC moxeT nogeepratbCs BO3AEWCTBUIO 3HAYUTENBHOIO BHELUHEro AaBneHus npu
paboTe BHYTpK BypoBoro paisepa (cm. 6.3.2.2).

BHewHee paBneHue rMaopocTatu4eCcKoro UCnblTaHWMA MOXKET BbITb onpegeneHo, Kak nokas3aHo B 1.7.
|_||D06HOE AdaBneHue, Kak npaBuno, He ABNAeTCA onpegensalowmm ansA Bbl60pa TONWWHbI CTEHKW.

Tadbnuya 14 — KoadpdpuuneHT WCMNonb3oBaHWs Ana TpyObl, YYMTLIBAKOLWMWNA OKPYXHYIO MOTEpPo YCTOWYMBOCTU
(cmatue) Fp)
TexHonorus 13roToBneHUA Tpyobl PacueTHoe BHellHee JaBneHune | [aBneHne ruapocTaTUYecKoro UCNkITaHNA
BecwosHaa Tpyba 0,67 0,80

MuHMManbHOE OaBrneHWe NoTepu YCTOWYMBOCTM (KOMbLEBOro Komnanca)
dopmyne

Pemine 1@, onpegensoT no

{Pemin — Pet,min) * (Pcz.min —p;imin) = Pemin * Pelmin * Pomin =2 " To _?10__ (12)
TA€ Pojmin — MWHUMAnbHOE JaBMNEHUE OKPYXXHOW NOTEpU YCTOMYNBOCTY (KONbLIEBOTO Konnanca) nonepeyHo-
ro ceyeHus Tpy6bl Npy ynpyrux HanpsxkeHusx, Ma;
— MUHMManbHOEe AaBNeHne OKPYXHOW NoTepn YCTOMYMBOCTM (KONbLEBOro Konnanca) nonepeyHo-
ro ceyeHuss Tpy6bl Npy NnacTudeckux gedopmauusx, Ma;
fqy — HayanbHas 0BanbHOCTb;
D_ — yCrnoBHbIV UMY HOMWHATBHLIA HapYXHbIA AnaMeTp Tpybbl, M;
t; — MUHUMarbHas TOMLWMHA CTeHKU TpyBbl, M, onpeaensemas B COOTBETCTBUM € 4.5.2.1.

pp,min

MuHMManbHOE OaBMNeHWe OKPYXKHOW NMOTEPKU YCTOMUYMBOCTH (KOMbLLEBOrO Komnanca) nonepeyHoro ceve-
Husl TpYBbl NPY YNPYTUX HANPSXKeHUAX onpeaensoT no gopmyne

_t Y
2-£-(52)

W N i 13
pal,mln 1—V2 [ ( )

rae E — mogyne HOHra, H/m2:
v — koadppuumneHT lNyaccoHa, B egMHMLAX OTHOCUMTENbBHOW dedopmMauuni.

MuHMManbHOE OaBreHne OKPYXHOW NOTepu YCTOMYMBOCTU (KOJ'IbLI,eBOFO Konnanca) nonepe4vyHoro ce4e-
HKA pr6bl npu nactTM4eckux gedopmaymnsax pp,min‘ MNa, onpegensaoT no opmyne
Pomin= 2° 0y t_10: (14)
rOe MCnosib30BaHHbIe NepeMeHHbIE COOTBETCTBYIOT NEPEMEHHbLIM B BbipaxeHusx (12) n (13).
HauankHywo osansHoCTh fy onpeaensoT no hopmyne
Do,max = Do,min (1 5)

fo = Do,max o Do,min '

roe DO max — MakcrmManbHbIA Hapy)KHbIPI aAnamMeTp B nobom nonepe4yHom ced4eHun, Mm;
DO min — MWUHUMarbHbIA Hapy}KHblﬁ anameTp B nobom nonepe4vyHoM cevYeHun, MM.
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3HayeHne Ha4anbHoM 0BanbLHOCTH f; He AOMKHO NpuHUMaTLcA MeHee 0,0025 (0,25 %). 3HadveHne mak-
CMMarbHOW Ha4anbHOW 0BaNbLHOCTU He MOXET BbiTh BonbLue, yem 0,015 (1,5 %). OBanbHOCTL, BO3HMKaKOLWAA
npw M3roToBNeHUU TpyDbl, AOMKHA BbITE BKMHOYEHA B 3HAaYEHWe Ha4yanbHOW oBansHoOCTU. [Mpumep pacdeTa no
cdopmyne (12) npuBeneH B npunoxeHuu E.

Ons rmyBoKOBOAHLIX YCNOBWIA 3HAYEHUE HadyarbHOW OBaNbHOCTW cnedyeT NpMHMMaTh He Boiwe 0,005
(0,5 %).

Ons npoBeaeHMsa pacyeToB B KAYECTBE 3HAYEeHWSA BHELUHEro OaBneHusa NpUMHUMAaT MakcuMmanbHoe 13
3Ha4YeHWI OaBneHus B YCNOBUSAX 3KCNIyaTaumm n Npu npoBegeHuM UCMbITaHWUA.

PaccmaTtpuBaemblil XxapakTep pa3pyLleHUst OTHOCUTCS K OKPYXXHOW MoTepe YCTOWYUBOCTU (KOMbLEBOTO
Konnanca) nog AeACTBMEM BHELIHEro rMapocTaTUYeckoro AasneHus. [aBneHne OKpYXKHOWM Notepu yCTOWYM-
BOCTW, NOMNy4YeHHOEe B BbipaXeHun (12), crnieqyeT cpaBHUBATL C rTMOPOCTATUYECKUM AaBNEHUEM NPKY 3a4aHHON
rmybuHe Boabl ANS NoATBEPKAEHUS KOPPEKTHOCTK BbIOOpa TOMNLMHbLI CTEHKM MR COOTBETCTBYHOLEro anana-
30Ha rMy6wWH, BHELWHero AaBneHns Ans KoHUeHTpuYeckux Tpy6 1 1. 4. PacyeTHas dopmyna (12) ocHoBaHa Ha
COMNPOTMBMEHWM OKPYXXHOW NoTepe yCTOMYMBOCTM TPYD C OTKPbLITEIMW KOHLEMM.

6.5.3 PacueT ansa covyeTaHua Harpy3ok

6.5.3.1 ObLwme nonoxeHus

TonuwuHy cTeHKM TpyBbl, NICNONb3YEMYHO B NPOLECCEe KOHTPONS HanpsiXKeHWin oT AeCTBUS COMETAHUS Ha-
rpy30K, HeoBX0AMMO NMPUMHUMaTbL PaBHOW HOMWHAMBHOMY 3HA4YEHWIO TOMLLMHBLI CTEHKM 33 BbIYETOM MpuUnycka
Ha Koppo3uio no gpopmyne

S . (16)

roe t2 — TOINWWHa CTEHKU pr6b| bes nprnycka Ha KOppo3nk, MM;
tn — HOMWHanbHaA TonwmnHa CTEHKU prﬁbl, MM

t., — MPUMYCK HA KOPPO3WIO, M3HOC, 3PO3MI0, MM.

C

MpumeyaHune — B cnydyae, korga pacyeT HANPSKEHWIA OCHOBLIBAETCS HA MOZENsAX aHanu3a CUCTeMbl paiie-
pa ¢ MUHENHO-YNPYrMMU CBOMCTBaMK Matepyuana B COMETaHWM C CONMPOTHUBIEHUSAMMW, NPUBEAEHHBIMU B HACTOSILLEM CTaH-
[AapTe, peaynsTaT OUeHKU NnacTudeckux AedopMaumii MOXeT BbiTh NPUHAT 63 OOMONHUTENBHBLIX MPOBEPOK MO KpUTEPU-
AM MPOMHOCTYU TPYGHI.

6.5.3.2 BHyTpeHHee n3bbITOMHOE OaBMNeHne

OnemeHThl TPYO, NoABepKeHHbIE AEACTBUI0 3KBMBANEHTHOW MPOOONEHON cunbl (HaTsKeHWs), narnba-
[OLLLEro MOMEHTa Y BHYTPEHHEro n3bbITOYHOro AaBneHns, 4OMKHEI BbiTh paccyMTaHbl Tak, 4Tobbl yaOBNeTBO-
pPSATH BO BCEX MOMEPeYHbIX CeYEHMAX CneayowemMy YCnoBuio:

2 2
Ts IMme pint_.po)
+ 4 + <1
Fd'Tpc Fdec Fd'pb (17)
Py Pjnt = Py,
rae T, — ahdpekTBHOE HaTsxeHne, H;
TpC — MpOAcNbHaA cuna npu NNacTUY4ecKoM pacTsKeHun, H;

Fy — KoahuLMEeHT NCronb30BaHNs, 3Ha4eHne KoToporo npusedeHo B Tabnuue 11;
M, — v3rvbaLiin MoMeHT B Tpybe, H-m;
M_ . — nnacTu4eckuin MOMEHT COMPOTUBNEHUA TpyObI, H:M;
P;,; — BHYTPEHHee AaBneHune B 3afaHHoM Touke, MMa;
P, — BHeLUHee AaBrneHve B 3adaHHON Touke, [a;
p, — Aaenexue paspeisa Tpy6sl, Ma.

[Mpo4HOCTHBIE XapakTepucTuky Tpy6el onpegenawT no dopmynam (18), (19) n (20).
Myo= o Oy Z= O 0 £ 103 (D=2 ¥, (18)

rae o, — napameTp rubKoCTU NoNepeyHoro cevyeHns Tpyobl;
Z — nnacTU4eckMin MOMEHT CONPOTMBIEHWS CeYeHnUst TpyDbl, M

D, — yCnoBHbIM UM HOMWHAMNbBHLIA HApYKHbIA AUameTp TpyObl, M;
t, — TonuwmHa CTeHKkn Tpybbl 6e3 npunycka Ha Koppo3wio, M (cm. 6.5.3.1).

3.
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Ti.=0o, A

. =0, n-(D,—t) " b, (19)

y ¢ Y

rae A, — nnowagb nonepeyvHoro ceveHns Tpybs, M2;
o, — pacyeTHbIN npegen TekydecTu, [a, onpegensieMblid B COOTBETCTBUM C 6.4.6.

i
ps=1,1 -(cy+cu)-rit2, (20)

roe o, — pacyeTHbIV Npeaen NpoYHOCTM Ha pacTaxXeHue, [a, onpeaenaemMblid B COOTBETCTBUK € 6.4.6.

3HaueHue napameTpa rMBKOCTM NONEPEYHOro ceveHns Tpybnl o, onpedensatoT no opmynam:

Uy = 1,00 ansa EE.% <0,0517, (21)
]
= Sy Do Sy Do
aam=1,13-288 - | 7 AnA 00517 < 2 50,1034, (22)
- D
o = 0,94 — 0,76 fé.% An% 01034 < “Z—2 <0170, (23)

AppekTBHOE HaTsxxeHWe Tpybbl T, H, onpeaensemoe no dopmyne (24) [ocesoe ycunme pacTsKeHUs
nonoxutensHoe (cm. B.3.2.1)].

Te=Ty=Pint " Aint ¥ Po " A (24)

w

roe TW — WCTUHHOE HaTsxeHue, H (T. €. pe3ynbTHpyloLlee oCeBoe HaTAXeHWe, onpegendemMoe MHTerpupoBa-
HUEM OCEBbIX HATSXKEHUN B nonepe4vyHom CebIEHVIVI);

A, — Nnoujaab BHYTPEHHEro NonepeYyHoro CeveHns Tpybsl, M2, koTopasi MOXeT GbITb 3anonHeHa gio-
WaoM;
A, — nnolaak NonepeYHoro cevyeHus Tpybbl N0 HapyXHOMY AUaMeTpy, M2, onpeaensioLlas NNaByyecThb

Nnpuy NOrpyxeHun.

MpumeyaHns

1 Bug oTkasa, KOHTPONMPYEMBIA NPU NPOEKTUPOBAHUN C MOMOLbI0 dhopmMynbl (24), BKNioYaeT M3bbITOYHYIO NnacTu-
YecKy AedopMaLumio U NoKanbHYH NoTep YCTOMYUMBOCTU TpyDbl HA CXMMaeMOol CTopoHe (MecTHoe obpa3soBaHue rodp)
B pesynbraTte AelcTBUS 3peKTUBHOIO OQHOOCHOMD PacTsKeHus, narnbarLero MoMeHTa M BHYTPEHHEro W3DbITOYHOro
OaBMneHus.

2 Kputepuem pac4yerta siBnsgetcs kputepuili Muzeca B OTHOLIEHUM NOMNEPEYHBLIX CUM M COMPOTUBIIEHWA MOMNEPEYHOro
CeYeHuUst NnacTu4eckoi aedopmMmauuin.

3 lNpu KOHCEPBATMBHOW OLEHKE BHellHee JaBneHne p, NPUHAMAKT PaBHbLIM HYITHO.

6.5.3.3 BHelwHee n3bbiTOYHOE OaBneHue

OnemeHTbl TPyO, NoABepXeHHble AeACTBMI0 IKBMBANEHTHOW NPOAONbHON CUNbl (HaTsHKeHWs ), narnbato-
Lero MOMeHTa (C KOHTPONMMPYEMOW Harpy3KoW) N BHELIHEro M3bbiTOMHOrO AaBNeHWUs, AOMKHbI ObiTb paccyu-
TaHbl Tak, YTOOb! YOOBMETBOPATE YCroBUAM (25) 1 (26) BO BCex NONepeYHbIX CeYeHNsIX

2 2 2
T, Mo Po = Pint i
|:’:m.-rpc & 0,95 - Fu- My ] * FBe S1 Pt <Por (25)
rae T, — adhchekTnBHOE HaTshkeHne Tpybbl, H;
Tpc — MPOAONbLHANA cura Npv NnacTU4eckoM pacTskeHuu, H, onpegensemas no gopmyne (19);

F 4 — KoadhdununeHT NCNonb30BaHWs, 3Ha4eHe KOTOPOoro NPMBEAEHO B Tabnuue 11;
My, — narnbaroLimin MoMeHT B Tpybe, H-Mm;
M__. — nnactudeckuin MOMeHT conpoTueneHuns Tpybel, H-m, onpegenaemsiin no dopmyne (18);
P, — BHELIHee JaBneHue B 3alaHHON Touke, Ma;
Pj,t — BHYTpeHHee faBneHue B 3aAaHHOM Touke, MMa;
P, — OaBneHve notepu yCTOMYMBOCTKM Npu uarmbe (konsuesoro konnancay), Ma;

D
(Pe—Pei) * (PZ— PR) = Pe Par Pp~ 2 Fo - (26)
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L )
”'(ﬂ)

pu= —— et (27)

L
Pp=20, 5 (28)

rae pg — AaBleHne OKPYXKHOW MOTepu YCTOMYMBOCTU (KOMbLEBOTO KOMmarca) nonepevHoro ceveHns Tpyosbl
npw ynpyrux HanpsbkeHusax, Ma;
P, — AaBnexne OKPY3KHOW MOTepM YCTOMYMBOCTH (KOMbLEBOro Konnanca), Npu KOTOpoM HacTynaeT nna-
cTuyeckasn gedopmaumsa B nonepevyHom ceveHnn Tpybel, Ma;
D, — yCroBHbIA UMM HOMUHATNBHbBIN HAPYXHLIA AnaMeTp TpyGbl, M;
t, — TonuwnHa cTeHku Tpy6el 6e3 npunyckos, M, onpeaenaemas B cOOTBETCTBUM € 6.5.3.1;
VvV — koathpuumeHT lNyaccoHa B eguMHMLax OTHOCUTENbLHOW dedopMauunu;

oy — pacyeTHbI Npegen TekydyecTtw, lNa, onpegensieMblin B COOTBETCTBUM C 6.4.6.

3HaueHns KoadhdULMEHTOB UCMOMNb30BaHMA NpuBeneHbl B Tabnuue 11.

MpumeyvarHus

1 Mpwn KOHCEpPBAaTUMBHOM MOAXOAE K NPOBEPKE BHYTPEHHEE [AaBlNeHWUe p;, MPUHUMAIOT PABHLIM HYMHO.

2 Bugbl 0TKa30B, KOHTPONMPYEMbIE MPW NPOEKTUPOBAHWK AaHHLIM 3MMUPUYECKUM BbIPaXKEHWEM, BKMOYAIOT M30bl-
TOYHYIO NNACTMHECKYHD AedopMauuio 1 KOMBMHALMIO NOKANbHOW NOTEPW YCTOWYMBOCTW TPYDBbl HA CXKUMAEMOW CTOPOHE
(MecTHoe obpazoBaHue rocp) K1 Konnarnca NonepeYyHoro ceMeHus! B pesynsrarte KOMBUHMPOBaHHOMO AeNCcTBUSA ahPekTUB-
HOro OJHOOCHOIO PacTAXeHWs, 3rnbaroLero MOMeHTa W BHeLUHero M3bbITOYHOro AaBneHus.

6.6 CoeguHutenu

6.6.1 OOwme nonoxeHusn

6.6.1.1 HazHaueHue

B 6.6 npuBeaeHsbl obLMe NnpaBuna U NpUHLUNGLl NPOEKTUPOBaHUA coeduHuTenen pansepos 3/PC.

6.6.1.2 Obwume npaeuna

Llenbto pacueToB ABNsieTCA NOATBEPKAEHWE, YTO COeQUMHUTENW obnagatT OOCTAaTOMHON KOHCTPYKTUB-
HOW NMpPOYHOCTBID, FEPMETUYHOCTBIO, CONPOTUBMEHWEM YCTanocTu U (PYHKLUMOHANLHLIMM XapakTepuCcTUKaMu
O COOTBETCTBYIOLMX YCNOBUWA HarpyXeHusi. Tam, rae npMMeHMMO, OOMKHO ObiTh YYTEHO COMpPOTUBMEHWE
0coObIM Harpyakam, TakuM, Kak Harpy3ku npu noxkape Wnv CTONKHOBEHMMU.

PekomeHayeTcs, 4ToObl COEQMHUTENN pali3epa MMENW KOHCTPYKTMBHbLIA ypoBeHb 6e30MacHoCTM, cono-
CTaBUMbLIN C ypOBHEM BE30NACHOCTU COEQUHAEMON TPYOHOW CEKLMM UMK TPYBHOro 3reMeHTa.

CoeguHUTENN OOMKHBLI BbITh paccynMTaHbl TakMM 06pasoM, yToObl Buina obecnedeHa nnasHas nepefada
Harpy3ok 6e3 BO3HWKHOBEHUS BbLICOKWX MOKANbHLIX HANPSXKEHUA MNU M3BbITOMHOW AedopManuu COMpsiKeH-
HOW TpyObl.

Martepuansl, UCNonb3yemble B COeQUHUTENSAX M X KOMMOHEeHTaxX, BKITOYas YNIoTHEeHUs 1 BoNToBbIe Co-
eauHeHWs, JOMKHbBI COOTBETCTBOBaTh TpeboBaHMAM, NpUBEAEHHbIM B pasaene 7.

KpuTepun KoHTpOnsi ycTanocTu npuMeBefeHsl B 6.4.9, a pekomeHgaLuy no aHanuay ycTanocTu npueene-
Hbl B NnpunoxeHuu C.

Bce coeguHuTenu pansepHbix cuctem 3/PC gomkHbl BbiTe KBANUMMUUMPOBAaHLI ANA NPUMEHEHWS B KOH-
KPETHBLIX YCITOBMSIX HA OCHOBaHMMW COMETaHWMA Pe3ynbTaToB pacyeToB M NMPOBEPOYHLIX UCMbLITAHWIA (CM. Npu-
noxeHwe J). NpoBepoYHble UCTBITaHWA B Npouecce KeanuguKkauum coeguHnTeNnen ogHoro Tuna, Ho pasHbix
pasMepoB MOXHO 3aMeHUTb pacdetamu (cM. J.1.11).

[Ons onpeneneHus xapakTepUCTUK yana coefuHeHMs HeoBxooMMO paccMaTpuBaTb YMIOTHEHUSA W CO-
eQVHUTENW KaK eduHYH CUCTEMY, BKMoYas nobele 6onTel, B COMETAHUKU C CMNaMu NpeaBapuTENbHOro HaTs-
JKEHMS M CUNamun TPeHUs.

6.6.2 Harpy3ku 1 pexumbl HarpyxeHus

Mpn NPOEKTMPOBaHUKM COeAUHMUTENEN NMOCTaBLLKMKOM pan3epa AOMKHb! ObiTb paCCMOTPEHbI U JOKYMEH-
TansHO NoATBEPXOEHbI, KaK MUHUMYM, criefyiole napaMeTpbl Harpy3oK U PEXUMbl HarpyxeHus:

a) Harpy3ku nNpu CBUHYMBAHWUW W Pa3BUHYMBAHUW (HANPUMED, HATSXEHWE U MOBOPOTHBLIA MOMEHT);

b) BHyTpeHHee 1 BHeLLHEe AaBrneHue, BkNo4vasi npobHoe OaBneHune;

C) BHELWHWE Harpy3ku (Hanpumep, narnbawiimne MoMeHTbl U 3OHEKTUBHBLIE PACTSKEHUSA);

d) uMKnMyeckme (yCTanoCTHbIE) Harpy3Kku,
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e) HanpsXeHWsi OT TEMNepaTypHbIX BO3AEUCTBWMIA (M3-3a OEWCTBUA TEMNEPATYpPbl Ha 3alleMIeHHbIe B
coeanHUTENsAX nIOoKWAbI/BOAY, METanmbl C Pasfu4YHbIM TEMMNEPaTypHbIM KO3MMULMEHTOM pacLUMpEHKs) 1
peXUMbI TennoobmMeHa.

Harpy3ku oT faBneHusi Npu paccoeguHeHUM OOMKHbI BbITb paccuMTaHbl Ha Haubonee HebnaronpuaT-
Hble YCINOBUWSI B YNNOTHEHUU (T. €. AOMKHA BbiTb paccMOTpeHa yTedka no Haubonbwemy guaMeTpy AOMOMHK-
TENbHOrO YNMOTHEHNS).

Ona coeguunTenei, TpebyoWwmnx NpeaBapuUTENbHOTO HarpyKeHUs (HaTAXKeHNs) COedMHUTENBHOMO ane-
MeHTa unu 6onToB, HEOBXOAMMO YUMTLIBATL CreayLlee:

- JOMKHbl BbITb pacCMOTPEHbl MakCcMMarnsHOe U MWUHUMANbHOE 3HAYEeHWA NMpeaBapUTENbHOro Harpy-
XeHust npu cOopke 1M BO3MOXHOCTL MX YMEHbLUEHUs! B MPOLLecce 3KCNnyaTauum Huxe SONyCTUMOro 3Ha4YeHus
M3-3a coveTaHWsi AeNCTBUS OaBMNEHUs, TEMNePaTypbl U BHELLHUX HArpy30K B YCMOBUAX MUHWMAaNbLHOIO Ha-
YanbHOro 3HAa4YEHUs NPeaBapUTENBLHOIO HarPYXeHUs;

- MWHUManbHas gonycTrMas Harpyaka npu cbopke gomxHa BbiTe onpegeneHa Ha OCHOBE OLEHKM TOM-
HocTu (pa3bpoca) MeToOOB CO34aHWUS NPeaBapUTENBHOIO HArpyKeHWA 1 NOCNEAYOLLEro YMeHbLUEeHWsA 3Have-
HWSA NpeaBapUTENLHOMO HATAXEHUST B KPAaTKOCPOYHOM W JONMTOCPOYHOM Nepuoae.

Mpu NpoekTUpoBaHUK CoOeAMHUTENEN BNUAHME BHELLHErO AaBNeHUsl Ha UX NPOYHOCTL U FTepMEeTUUHOCTb
HeobxoQMMO paccMaTpuBaTh Kak Anst YCNoBWiA akcnnyaTauumn 6e3 BoOOOTAENSOLEN KOMOHHBI, TaK U BHYTPK
BypoBoro paisepa.

MWHUManNbHOE MEeXaHM4ecKoe NPeaBapuTENbHOE HarpyXeHne AOMKHO BbiTb 4OCTaTOYHbIM ANS nocaj-
KW YNNOTHUTENbHBLIX KOMeu/ynnoTHeHW 1 obecnedveHusa repMeTUYHOCTM npu akcnnyaTtauuu. Heobxoawmo
YUUTLIBATL BO3MOXKHOE BMUSIHUE KOPPO3WK.

AHanua HanpsXeHUn B COEAUHUTENSX JomKeH ObiTh NPOBEAeH B paMkax 0bLLero aHanusa paisepHoi
CUCTEMBI C Y4ETOM BO3LEWCTBMA HA BCEX CTAAMsX 3KCMNyaTauuu Harpy3ok OT OKpyXalllel cpeabl, IKCnny-
aTauMOHHbIX HArpy3oK W Harpy3ok OT AaBneHus. Ecnu K COeAMHUTENsIM KPensiTcA BCMOMOraTenbHble NIMHWMK
M MOAYNU NNaBy4yecTu, HEOBXOAMMO YyYUTbLIBATL CO3AaBaemMble UMK Harpy3ku. [py onpegeneHnn Harpysok B
npoLecce BblBELLIMBaHWUS pan3epa HeobXxoaNMO YUUTLIBATL AEWNCTBUE BPEMEHHbIX Harpy3oK OT MHCTPYMEHTOB
Uy cnaepa Npu nepemMeLLeHny N1 MOHTaxe pansepa.

6.6.3 Bugbl oTkazoB

KoHcTpyKumMA coefuHUTENEN pai3epa OOMKHA ObiTb paccunTaHa Ha crefyolue BO3MOXKHEIE BUObI OT-
Kas3oB (ecrnv NpUMEHUMO):

a) n3bbiTovHasa nnacTuyeckas gedopmaums (cm. 6.4.7);

b) noteps repmeTnyHOCTH (CM. 6.4.11.5);

C) MexaHuyeckoe paspylueHue (cm. 7.2.1);

d) necbopmauma u HenpedHaMePEHHOE pasbeauHEHNE, TaKoe KakK CpbIB pe3bbbl;

e) ycTanocTHoe pazspylieHue (cMm. 6.4.9);

f) oBpasoBaHune 3aaMpPOB MeXay KOHTaKTUPYIOLWMMIN 3NIeMeHTamu,;

g) CHUXeHUe DYHKLMOHAIbHbIX XapaKkTepuCTUK, HanpuUMep Npyv MHOTOKPaTHOM CBMHYMBAHWUK U Pa3BUH-
4YMBAHWW, COEQMHEHWW/pasbegUuHeHUN, B3anMmo3ameHax.

OTHOCKTENLHOE pagManbHOe CMeLLEHNe B pe3b0OBOM COEQUHEHUN B PE3YNLTATE COMETaHUS AEACTBUS
LaBMNeHusi, TEMNepPaTypbl ¥ BHELIHWUX HArpy30K He OoMmKHO npeBbiwats 10 % MUHUMaNbHON paboyel BeICOThI
npocuns pesbbbl. MuHMManeHas pabouyas BbicoTa npoduns pessbbl omkHa BbiTe ONpeneneHa ¢ y4eToMm
CyMMapHoro gonycka ans Hambonee HebnaronpusiTHOro coYeTaHUs 4OMYCKOB.

WcnbiTaHua coeguHUTEnNs Ha coeduHeHve/pa3benHeHe CHUTaKT YCneLHbiM, ecnu He Habmogaercs
obpasoBaHne 3a4MpOoB WUMW eCrU BbISBNSAKTCS M YCTPAHAIOTCS NMOBPEXAEeHWs, onpeaensemMble NoCTaBLLIMKOM
pal3epa Kak 4ONyCTUMbIE U Noanexallne yCTpaHeHW, U coeamHnTens paboTtaet 6e3 0b6pasoBaHnsA yTeuek.
[iNsi KOHTaKTHBIX UK YNNOTHUTENBHBLIX MOBEPXHOCTEN AOMNYCTUMBIMU SBNSKOTCS 3aQUPLI, KOTOPLIE MOTYT BbITh
yaaneHbl C NOMOLbLK HaXOa4YHOW Bymarn.

YCTOMYMBOCTL K COOTBETCTBYIOLLMM BUAAM OTKA30B JOMKHA ObITb NOATBEpXJEeHa pacyeToM (CM. npw-
noxexve D) u pesynsratamu HeoBXoOUMbIX NPOBEPOYHbLIX UCTIBITAHUIA (CM. MpUNoXeHue J).

[JomkHa BbITb BbINOMHEHa NpoBEpKa YyBCTBUTENbHOCTM pacHeTHON Moaenu K MCnonb3yemblM B MOAENN
napameTpam.

Mpwu npoBedeHUKM pacyeToB AOMKHBLI ObITb UCNONB30BaHLI PA3MEPLI KOMMOHEHTOB NPW HANWYMKW U OT-
CYTCTBMMW KOPPO3VNOHHbLIX MOBPEXAEHWIA U B KAYECTBE ONPeaensoWwero AoMKeH BbiTb NPUHAT HAaUXyOLWKWA Ba-
PUaHT.

BenuuuHel gedhopMaLmn Npy pasnuyHbIX YCIOBUAX Harpy>eHUsa OMKHbI ObiTb OrpaHUYeHbl 1 He JOMmK-
Hbl OKa3blBaTb HErATUBHOIO BMMAHUS HA rEPMETUYHOCTb UITM MEXaHUYeCKUe XapakTepuUCTUKM KOMMOHEHTA.
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MpumedaHMe — OCHOBHON LEMbK aHanuaa YyBCTBUTENBHOCTU ABMSAETCS KOMWYECTBEHHasA OUEHKa UMED-
LUMXCA B MOGENM HeonpeaeneHHOCTeN, NOATBEPKOEHNE NPUHATBIX KOHCEPBATUBHLIX OONYLUEHWA N MOEHTUMUKALIMNA 30H,
roe Ana AOCTUKEHUS YCTaHOBMEHHLIX TpeboBaHMiA K Modenu HeobxoaumMo npoeedeHe Bonee AeTanbHbIX UCCNEaoBaHMIA.
MapameTpamu, UCToNb3yeMbIMU TIPU aHanuae NpoYHOCTU, TePMETUUYHOCTU W YCTanoCcTH, Kak NpaBuro, ABNAKTCA nped-
BapUTENbHOE HAarpyeHue, JOMycKM Ha MEXaHUYeCcKyo 0bpaboTky U KOathMOULMEHTL! TPEHNS.

6.6.4 NMpouenypbl coegMHEHUA U pa3bedUHEHUA cOeANHUTENA

OomkHel BbITe pa3paboTaHbl U OOKYMEHTANsHO 0hOpPMIIeHbl NpoUedypbl COEAUHEHUS U pasbeduHe-
HWA coeuHWTenen. MoaTeepxaeHNe OOCTMXKEHUA 3a4aHHOMO 3Ha4YeHUsA NpeaBapUTENBHOIO Harpy»KeHUa nNpu
peanusauuy npoleayp AOMKHO BbITh OCYLLECTBNEHO 3KCMepUMeHTansHOo. JomkHbl ObiTh yYTEeHbl (PaKTophI,
OKa3sbiBawlne BrMsiHME Ha 3HaYeHWe NpefBapuTENbHOTO HArpyXeHus, Takne Kak TpeHue u napameTpbl Uc-
Nonb3yeMon CMasKu.

PaboTkl No coeguHEHW0 1 pa3bedVHEHWIO COeAMHWUTENEeN OOMKEH BbIMONMHATL NepcoHan, obnagatoL i
Tpebyemon keanudukaumnen. NepcoHan AoMmKeH UMeTb JOKYMEHThI, NOATBEPXAAoLLMeE NoNyYeHUe OCHOBHbIX
3HaHUi o0 paboTe coeanHUTENSA U UCNONb3YEMbIX MHCTPYMEHTOB. lMepcoHan OOoMmKeH NPoONTU atTecTauno Ans
NoATBEPXKAEHUSA CNOCODHOCTH BBINONHATL NpoLedypbl coeAuHeHusi/pasbeuHEHNA ¢ obecnedYeHneM yKasaH-
HOM0 MUHUManbHOrO NPEeABaAPUTENBHOIO Harpy»KeHus.

Wcnonb3yemblil Onsi COBAWHEHWUS] U PasbeaVHeHUss COequHUTENein MHCTPYMEHT AomkeH ObiTh OTKanu-
BpoBaH B COOTBETCTBMKN C TPEOOBaHMAMN NPUMEHMMbIX cTaHAapToB. KanvbpoBka MHCTPYMEHTa, MCnonbaye-
MOro Ansl CO34aHWs NpedBapUTENbLHOMO HAarpyXeHns, OMKHa OblTb OCYLLEeCTBNeHa BMecTe C U3MepUTENbHbI-
My npubopamu.

MocTaBLWmMK paiidepa OOMKEH onpedennTh Npoueaypbl COeQMHEHUA U pasbeduHEeHUs coefuHUTEenen,
B COCTaB KOTOPbIX AOMKHbI ObiTb BKMOYEHb! NpoUeaypbl NpUMMeEHeHUs1 pe3bboBbiX CMa30K ANA WCKMAYEeHUA
3a4MUpOB.

6.6.5 YnnotHeHunA

B cocTaB coeguHMTENEn OOMKHBI BXOAUTL YMNOTHEHUSA, pa3MeLLlaeMbie Mexay conpsiraeMbeiMy NMoBepX-
HOCTSAAMM, KOTOPbIE AOMXHbI ObiTb COBMECTUMLI CO BCceMU dntongaMn, npoxoasawmm yepes pansep. Ynnor-
HeHWe JOMKHO COXPAaHATL MEXaHUYECKYH LleNOCTHOCTE NMpy BO3OENCTBMM BHELIHUX U BHYTPEHHUX Harpy3ok,
BKIMIOYASA KaK KpaTKOBPEMEHHbIE, TaK U NMPOAOIKUTENbHbBIE YCNOBUA HArPYXeHWs.

B cnyvasnx, korga ynnoTHUTENbHbIE KOMbLA UCMONb3YHOT ANs BblpaBHUMBAHWUSA COMNPAraeMbiX 3MEeMEHTOB
BO BpeMsi coeguHeHusa/pasbeovHeHns, YNnoTHUTENbHbIE KOMbLa AOMKHbLI DbiTh paccyMTaHbl Ha Harpysku,
BO3HMKaKOLLME B NpoLecce BbipaBHUBAHUSA.

YNNoTHEeHWs1 OOMKHLI ObITb W3rOTOBNEHLI U3 METannMYeckMx MaTtepuarnos UMM 3NacTOMepoB, YCTONYM-
BbIX K BO3AENCTBUIO BHYTPEHHUX M BHELLHUX hriionaos. Beibop MeTanna ynnoTHeHWs OOMMKEeH UCKMYaThL BO3-
HUKHOBEHWE 3NEKTPOXUMMYECKON koppo3un. MexaHnyeckue 1 randeckne CBOMNCTBA YNINOTHEHWUS HE JOMKHbI
W3MEHATLCA NOA4 AeNCTBMEM AaBfeHns U Temnepartypbl C 3a4aHHbIMUW NMPOEKTHLIMU 3HAYEHUAMMN.

Jlnuesas YacTb YNAOTHUTENbHbBIX MOBEPXHOCTEN COEAMHUTENA AOMKHA MMeTb knacc obpaboTku noBepx-
HOCTMW U TBEPAOCTb, COOTBETCTBYHOLLME MapaMeTpaM YNNoTHUTENbHbIX MOBEPXHOCTEN U/UNU YNNOTHEHUS.

Mpy HANUUMKM UKMKNUYECKUX HArpy30K ANsi NpefoTBpalleHMsl BO3HUKHOBEHUSA yTeYeK He OOMKHbI Npu-
MEHATLCA KOHCTPYKLUWMU COeOUHUTENEN, B KOTOPLIX YNNOTHEHMEe paboTaeT Kak 3MeMeHT, HaxodsaLwWwmica nog
OCHOBHOW Harpy3Kko# (HanpuMep, dnaHubl Tuna 6B cornacHo [11]).

YNNOTHUTENbHbLIE KOMbLA, KOHTAKTUPYOLLWE C BHYTPEHHUM ONIOUAOM, OOMKHLI UMETH Takue Xe BHY-
TPEeHHWE NMPUNYCKM Ha KOPPO3UIO, KaK U Y COeAMHAEMbIX TPYD, M OOMKHbI ObITb M3rOTOBMEHbI U3 COBMECTUMOTO
MaTepuwana. B kadecTBe anbTepHaTUBHOIO PELUEHUS, YNIOTHEHUS WM YNMOTHUTENbHLIE MOBEPXHOCTA MOTYT
ObITE M3rOTOBMEHLI M3 MaTepuana KOppo3WOHHO-CTOMKOTO B YCIOBUAX 3KCNNyaTaLun.

OononHuTensHble TpeBbOBaHWS K YNNOTHEHUAM NpuBedeHsl B 5.4.2, 5.4.12 n npunoxeHun H.

6.6.6 Pe3aLboBLIe coeguHeHUA

HacTtoswmin cTaHgapT ycTaHaBnNuBaeT MUHMMarnbHbIe NpaBuna Ona pe3b0oBbIX COeAMHEeHWA Onsa uc-
KMHYeHUsT BO3MOMXHbIX OrpaHMYeHuIA Ha UCNoNb30BaHe MHHOBALMOHHbLIX pelleHuid. MNpy npoBegeHUn ctaTu-
4YEeCKOro W yCTarnoCTHOro aHanu3a pe3bboBbIX COeANHEHNA HEODXOOMMO YYUTBIBATE OBLLYH HArpys3Ky, 4Mcro
BUTKOB, hOpMY pe3bbbl, OTHOCUTENEHYIO XECTKOCTL CONpAraeMbix AeTanen U 3HayeHne TpeHus. KoHueHTpa-
LMA HANpPsKeHUA MOXeT BbiTb MMHUMW3MPOBaHa 3a cYeT Hanuyusa cBoboaHblix BUTKOB pe3sbbl Be3 zauenne-
HWs1 Nepe nepebiM paboYrM BUTKOM pe3bbbl M CNONb30BaHUS KOHCTPYKUMKM conpsaraembix getanei, obecne-
YMBaloLLe paBHOMEpPHOCTb pacnpeneneHns Harpy3ku No BUTKamM pe3bibl.

MpoeKTUPOBLLMK AOMKeH naeHTUdMUMpoBaTe Hanbonee cnabyto 30HY/CEKUMI0 1 30HbI C Hanbornee Bbl-
COKOW KOHLIEHTpauuWen HanpseHuin B pe3bboBom coeguHeHun. Kak npaBuno, 3To 30Ha OCHOBaHMs npoduns
Hawbornee Harpy>eHHOro BUTKA pe3bbbl, KOTOPLIM, Kak NPaBuno, ABMSETCA NepBbIi UMK BTOpOW BUTOK. [Ans
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pacdeTa HanpsbKeHW HeobxogMMOo yuYUThIBaTh hakTUYECKYH HArpy3ky Ha pesbby, KoahUUMEHT KOHUEHTpa-
LWKW HanpsbkeHU, onpegensieMbli hopMor pe3bbbl (B HacTHOCTM, OKa3biBaeT BNUAHWE paguyc BNaguHbl Npo-
unsa pesbbbl UMK INNUNTUYECKUIA Mepexon), HanpsikeHne uarnba B pe3sbe, MemBpaHHoe U uarmbawluee
HanpsbkeHue B pe3bboBOM YacTu Tpybbl.

B obuwem criyyae Harpyska pacnpenensieTcs no BuTkam pe3ebbl HepaBHOMEPHO, NO3TOMY 3ajaqvell Npo-
eKTUPOBLLMKA ABMAETCA OnpeaerneHe pacnpeaeneHnst Harpy3kn no BUTKam pessbbl.

OrpaHuyeHne KpyTsLWwero MOMeHTa Npy CBUHYMBaHWK JOMKHO ObITh YKa3aHo NocTaBLUMKOM paisepa.

[MocTaBLWMK TakKe OOIMKEH yKa3aTbh OrpaHMyYeHns Ana KoadduLMeHTa 3akpyHnBaHms Npyu CBUHYUBAHWNA.

6.6.7 dnaHueBbLle coegMHEHUA

Mcnonbayemeble B paizepe 3/PC dnaHueBble coeaUHEHUS, MOABEPXKEHHbIE AENCTBUI0 LMKITMYECKUX Ha-
rPY30K, AOMKHBI UMETE KaHaBKY NopA YNIOTHUTENBHbIE KOMbLUA U A0MKHBI ObITh paccunTaHbl Ha cOOpKyY «TopeL
K TOpuy» 4NnsA nepegadn obwen gencTeytowen Ha BonTel Harpysku Yepes pabodne noBepxHocTw dnaHua.
KoHCTpyKUMA (hNaHLEBOro COEAMHEHUs [OMKHA MCKNHYaTh BO3HUKHOBEHWE M3rnbatoLLero MoMeHTa oT draH-
La npu nepegade Harpyskn Ha 6onTbl (BO3HUKHOBEHUS 3dhdhekTa pbivara).

CamoynnoTHarLWMecs N1 yNnoTHAKLMeCs Noj OeACTBUEM OaBNeHUa MeTannuyeckue ynnoTHUTENb-
Hble KONbLia MOXHO WMCNONb3oBaTh Ans obecneveHua nepefadn OeNCTBYHOLWERn HAa BONThl Harpy3ku dYepes
paboune NoBepxHOCTU hnaHua.

BosHMKHOBEHWSA M3rnbatoLwero MoOMeHTa MOXHO M3bexaTb 3a CHET Hanu4us OCeBOro 3asopa no Aname-
TPY OKPYXXHOCTM DOMTOB Kak MUHMMYM Ha OLHOM U3 chnaHues B coeanHeHnn. 3a3op JomKeH ObiTb JocTaTou-
HOro pasmepa, 4Tobbl UCKIIOYUTL AeCTBME Ha BONT MOMEHTA, HanpuUMep, 3a CHET BbICTYNa UK M3HaYanbHo-
ro KOHWYeCcKoro nNpoduns ynnoTHATENbHOro KonbLa.

®naHubl, cooTBeTCTBYHOL e TpeboBaHuamM [12], MoryT BbiTb MCNOMbL30BaHLI, NPEXOe BCEro, B cTatnye-
CKUX YCMOBMAX HarpyxXeHusl, a ANa MCNOMNbL30BaHWS B YCNOBUSAX LIMKMUYECKUX HArpy3oK cnegyert npenycmo-
TPETbL MPOBEPOYHbIE UCMbITAHMUS.

Npumepbl pacdeTta dnaHUeBR Ha NPOYHOCTb NpuBedeHsbl B [13] n [14] ¢ koadhdununeHTamm UcrnonbL3o-
BaHWUA, NpuBedeHHbIMU B 6.4. MNpn oueHKe 3dhhEeKTUBHOM LWWMPWHLI chnaHua Ans UCNonb30BaHMA B pacyeTax
HecyLlel cnocobHocTM hnaHua (Ho He ons pacyeToB rMbkocTn) no [73] gomkeH BbITe NCNONB30BaH MOMHbIA
AnameTp oTBepcTUs nof 6onT BMeCTo 3pPeKTUBHOIO AMaMeTpa, ECNU UHOE He NOATBEePXKAEHO pe3ynsratamu
MCNbLITAHWUIA UNW aHANW30M C NPUMEHEHWEM METOAa KOHEYHbIX 3NeMeHTOB. bonTel AoMKHbLI COOTBETCTBOBATL
TpeboBaHusim 6.6.8. [lomkHbl ObITh NCNOSB30BaHbI NPUBEAEHHbIE B NpunoxeHun D npegentHbie HanpskeHUs
AN HaxXoOALWKMXCA MO Harpy3KoM 3NeMeHTOB U KacaTernbHble HaNPsHKeHUs.

[Mpumepbl rpachuyeckoro NpeacTaBneHUs MexaHW4ecKux XapakTepucTuK Ans ornaHueB, COOTBETCTBY-
lowmx [12] ang cTaTtM4ecKux YCroBUA Harpy>keHus, npueenexsl B [15], [16] u [17]. [pn ncnonb3oBaHUu 3TUX
rpacvKoB cnefyeT yUYUThIBATh, YTO UCMONb3YEMbIE MOLENM HE B NOMHON MEPE YYUTLIBAKOT BIUSIHUE KaHABKU
NoA YNIOTHEHWSA UMW YOEPXKMUBAKOLLME YCUIUA B YCMOBUAX, NPUBNMKEHHLIX K peanbHbiM. Paboune noeepx-
HOCTK hbriaHLeB MOTyT Ha4yaTb pasbeAUHATLCA MPU NpegenibHbIX Harpy3kax, No3TOMY HecyLLyto cCnoCOOHOCTb
NoBEpPXHOCTEN hriaHLa paccyUThIBaKOT OTAenbHO. PraHueBble COeJWHEHUs, HaxoaaWmneca noa OencTBrueM
LUKAMYeCcKnX (QUHaMUYecKnx) Harpy3oK BO BpeMsl 3Kchfyatauuun, JOmKHbl obecneynBaTb KOHTAKT YNIOTHU-
TEMNbHbLIX NMOBEPXHOCTEN ANA CHUXEHWA PUCKA YCTANOCTHOMO paspylleHus BONTOB 1M BO3HWKHOBEHWS yTeYeK
13-32 NOBPEXOEHUSA YNINOTHEHUS.

6.6.8 BonTbl

B coeguHuTensx, B KOHCTPYKLMIO KOTOPbIX BXOOST dhnaHubl U XOMYThI, DONTh! ABMAAKTCHA 3M1EMEHTOM,
obecne4ynBatolLMM nepegadvy Harpy3ok Hyepes cobpaHHbli arieMeHT. JomKHO ObiTh BbINOMHEHO NpeaBapuTenb-
HOe HaTshKeHue DONTOB ANs NpefoTBpaLLeHuss HenpegHaMepeHHOro pasbegUHEHWS U CHKEHUS BO3OENCTBIS
LWKITUYECKUX Harpy30k Ha 6onT 1 CoeguHUTENb.

KpuTepun npoyHoCTM U yCcTanocTn npueedeHsl B 6.4.7 n 6.4.9.

[MpenBapuTensHOE HATSXXEHWE NPU CBUHYMBAHWUW OOMKHO UCKMOYAThL NOBpeEXAeHUs pe3sboBoro coeam-
HeHWs 1 JOMmKHO obecnednBaThk NOcaaKy YNIOTHEHWA B 3a4aHHOE NOMNOXeHNe ¥ repMeTUYHOCTb COeaUHEeHMs
B YCMOBUSAX aKkcnnyatauun. MeTodbl co3gaHus NpedBapuTerbHOro HaTshkeHns DONTOB onucaHbl B MPUMoxKe-
Hum G.

[Mpy OUEHKE LUKNUYECKUX HANPSXKEeHWA HeobXxoaMMO YyYUThIBATH BO3HUKHOBEHWE OCEBOrO M n3rnbar-
LLero HanpsbxeHusa B BonTax B pe3ynsrate BHELWHWX LIMKITMYECKUX Harpy3oK 1 BO3MOXHbLIX TEPMUYECKUX BO3-
pencteui (cm. npunoxeHue C).

[ns oueHKn n3MeHeHnsl Harpy3ku Ha BoNT B pe3ynbTaTte BO34EeWCTBUSA BHELLHUX Harpy3oK, 0CobeHHO 13-
rMbarLnX HanpsHKeHWA, BO3MOXHO NPUMEHeHWe aHanuaa ¢ MCNnofb30BaHneM MeTona KOHEeYHbIX 3NIeMeHTOB.
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6.7 KpMTepvm NMPOeKTUpPOBaHWA BCNOMOraTelibHbiIX KOMMNOHEHTOB

6.7.1 MpegoxpaHuTenbHbIe COEAMHEHWNA UNX cnabble 3BeHbA

[Ons ncknoyeHnsa nospexaenns pansepa 3/PC B HelWwTaTHOM CUTyaL MK U3-3a BO3HUKHOBEHUA U3bbITOY-
HbIX HanpsKeHWA Npy OeACTBUM 0CODbIX Harpy3oK 4OMmKHbl BbiTb NMpegycMOTpeHbl cneunanbsHble 3aluTHbIe
Mepbl. Cnaboe 3BEHO MOXHO MCMOMb30BaTh A8 WCKMIOYEHNS BO3HWKHOBEHNSA 0CODbIX HarpysoK, Bbl3BaHHbIX
N30bITOYHBIM HaTKeHWeEM panaepa (13-3a DNOKMPOBKN KOMMNEHCATOPa BEPTUKANbHOM KaqKn) U 3HAYNTENbHbLIM
cMellleHMeM cyaHa (cHoc, yBoa, oBpbiB SIKOPHOTO KaHaTta), U Ans NpefoTBpaLLeHns 3ckanauumn HewTaTHOW Cu-
Tyauuu. [NpegoTepalleHne asapum MoXeT BbiTb 0BecneveHo NocpencTBOM OTCOEAMHEHWA pan3epa unu cna-
Boro 3BeHa, ycTaHaBNMBAEMOTO Bbillie apMaTypbl, 06ecneunBatoLlen M30naLu NOABOAHOMO YCThs CKBaXMWHbI.

KOHCTpYKUMSA NpeaoxpaHUTENBHOTO coeduHeHus nnu crnaboro 3eeHa gomkHa obecnednBaTb ero pas-
pyLleHe UNu pasbeguHeHUe Npu OCTUXEHUN 3a4aHHOIO 3HaYeHNA HarpysKu.

B kauecTBe MakCMManbHbIX 3Ha4YeHWd Npy oLeHke cnaboro 3BeHa OOMKHbI NPUHUMATBCS 3HAYEHUS
npegena Teky4YecTu v npegena Npo4HOCTU Ha pacTsxeHWe Anst KOHCTpyKuuKm cnaboro 3BeHa. B kadecTBe Mak-
CUManbHOrO 3Ha4YeHWss MPOYHOCTU OOFKHO NMPUHMMATLCA CpedHMe 3Ha4YeHue MPOYHOCTU MNMC ABa cpegHe-
KBagpaTUYeCKUX OTKITOHEHWA.

Ons oueHku cnaboro 3BeHa MoxeT npuHuMaTtbes 10 %-HbIi 3anac NpoYHOCTU.

KoMnoHeHTbl pari3epHON CUCTEMbI OOMKHbI ObITh B COCTOSAAHMUM Be3onacHo BOCMpUHUMAaTL ocobble Ha-
rPY3KW B KOMOHHE pan3epa, NpUBOASLLVE K paspyLLEeHWIo NpeaoXpaHUTeNsHOro coeuHeHus.

[MpepoxpaHuTensHble COEAWHEHUS WK KOMMOHEHTbl CUCTeMbl, ANS KOTOPbIX 3HaYeHue npegernbHown
NMPOYHOCTH (CONPOTHUBIEHMSA Pa3pyLUEHWN0) HEM3BECTHO, OOIMKHbLI MPOWTW Banuaalni Ha COOTBETCTBUE Tpe-
BoBaHWsM NocpeacTBOM:

a) BbINOMHEHWSA PacYeTOB C MCMOMb30BaHWEM MaKCHMMarnbHbIX 3a4aHHbIX 3HAYEHWUW, NOATBEPKOEHHbIX
WCMbITAHUAMM;

b) gokymeHTanbHO ohopMIIEeHHBIX pe3ynsTaToB NOMHOMAacLWTabHbIX UCABITAHWIA KOMMIOHEHTOB UMK cre-
UManbHbIX Y3MnoB;

C) HanuM4nsa NOATBEPXKAEHHOr0 NMONOXWTENLHOMO OMNbiTa NMPUMEHEHWS aHaNorM4YHbIX KOMMNOHEHTOB UITK
creuManbHbIX Y3noB, NPOEKTUPOBaAHWE KOTOPbLIX OCYLLECTBMNANOCH aHanorMyHbiM cnocobom. Heobxogumo
noATBepAUTE NPUMEHUMOCTb CYLLECTBYHOLLWIA KOHCTPYKLUU NpefoXpaHUTeNbHOro CoeuHeHUs B HOBLIX YyC-
NOBUSAX BKCAMyaTauuu.

Mpw pacyeTax HaNpsKeHWW B aNeMeHTax pansepa crnefyeT NpMHUMaTh BO BHUMaHUe, YTO COOTHOLLEHWe
«MOMEHT — HanpsKeHne» MOXET MeHATLCA Nepes oKoHYaTernbHbIM 0TKa30M, T. €. AN NIacTUYHbLIX MaTepu-
anoB OOMWHMpYHOLLAsa Marvbarollas Harpy3ka MOXEeT U3MEHUTbLCS Ha pacTArMBaLLYH, NO aHanorun ¢ nna-
CTMYECKMM LUAPHUPOM. Kak MUHMMYM, ONSA BCEX KOMMOHEHTOB, BbICTYMNAKLWMX B Ka4ecTBe cnabbix 3BEHLEB
pai3epHO CUCTEMbI, AOMKHLI ObITL ONpefeneHbl XapakTepuUcTUKK criaboro 3eeHa Npu AENCTBUM PACTSXKEHWS
W JaBneHus.

6.7.2 OcHOBHbIe 3NeMeHTbl KOHCTPYKLWUW, HAa KOTOpbIe He AeACTBYET BHYTPeHHee AaBNeHue

OnemMeHTbl KOHCTpyKUMK, He paboTalolwuve nog gaBneHuem, OOMKHbl ObiTb CNPOEKTMPOBaHbl B COOT-
BETCTBMW C MPUHATBIMU OTPacreBbIMW CTaHOapTaMu ¢ oOpMIeHneM pesynbTaToB B COOTBETCTBUM C Tpe-
BoBaHusmn pasgena 11. lpy NpoBegeHUM pacyeToB 3HAYeHWe KoagdulmeHTa 3anaca nNnpoYHOCTM AOMKHO
npuHUMaTbes paBHelM 1,5 unu bonee (koadduLMeHT ucnone3osaHusa 0,67 nnu MeHee), Unu MoryT BbITb UC-
Nnorib30BaHbl MPOMBbILWNEHHbIe CTaHAapThl, Hanpumep, [7]. KpoMe Toro, MoXHO NPUMEHSITb aHanus3 ¢ UCnorb-
30BaHVEM METOAa KOHEYHbLIX 3MTEMEHTOB UMW NPOBOAMTL UCMLITAHUA C NPUNOXKEHWEM TpebyeMOon Harpysku.
B cnyyae npoBegeHUs UCNbITAHWKW C HArpy3kon, pasHon 1,5 NpOeKTHOW Harpy3ku, afieMeHT KOHCTPYKLUUK A0N-
KEH BblOEPXMUBaTL AENCTBME NPUNOXEHHOW Harpy3ku 6ea npusHakoB obpasoBaHus fdedhopmauunu, KoTopas
MOXET OKazaTb BNUAHWE Ha Apyrue aKcnnyaTayWoHHble napamMeTpbl.

6.7.3 Pac4yeT npoyWwnH U NOALEMHLIX YCTPOUCTR

MpoyLWMHEl 1 YCTPOWCTBA, UCNONb3yeMble Ana NogbemMa U nepemMelleHua obopyaoBaHWs, JOMKHEI BbITh
CMpOEeKTUpOoBaHLl 1 KBanuduuMpoBaHsl B cooTBeTcTBUU ¢ [OCT P UCO 13628-4—2016 (NyHKT 5.4.4) nnu
9KBMBaMNEeHTHbIX CTaH4apTOoB.
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7 MaTepuanbl U U3roToBNeHue

7.1 O6wWwune nonoxeHus

Pasnen 9 cogepxut oblime npasuna B OTHOLLEHWW BbIOOpa, N3roTOBNEHWA WU UCMbITAHWI Marepuarnos,
3aLMThl OT KOPPO3UKM 1 NOATOTOBKU AOKYMEHTaUUW. JTK NpasBuna NPUMEHUMbI KO BCeM KOMMOHeHTaM oGopy-
[0BaHWsl, BKMHOYEHHOTO B 06MacTb AeMCTBUS HACTOALLEro cTaHaapTa, 3a ucknyeHvem obopyaoBaHus, KOTo-
poe HaxoauTcsa B 0brnacTu 4ercTBUA APYruX NPUMEHUMBIX CTaHaapToB (cM. Tabnuuy 2).

7.2 O6wue TpeboBaHMA K MaTepuanam

7.2.1 Bbibop maTepuanos

[Mpu BeIBOpEe MmaTepnanoB AOMKHO BbITh 0BecneveHo cobnwgeHue cnedyolwmx TpeboBaHni:

- martepuansl JOMKHbI BbITe NPUMEHVMMBI ANA BCEX PEXMMOB 3KCNNyarauun, yCroBWMi UCMbITAHWIA U Xpa-
HEeHWS;

- MaTepuansl OMKHblI UMETb MEXaHUYecKne XapakTepucTukn (Hanpumep, NPOYHOCTL, MNACTUYHOCTE U
yAapHasi BA3KOCTE), COOTBETCTBYOLMEe TpeboBaHWaM K MpOeKTUpOBaHWK B pasgene 6;

- CBOWCTBa MaTepuanoB AOIMKHbBI COOTBETCTBOBATL PYHKLMOHaNbLHbIM TpeboBaHusam pasgena 5;

- npuv Bbibope maTtepuanoB HEOOXOOAMMO YYUTBIBATL UCMOMb3yeMble NMPW M3roTOBMEHNW 0B6opyaoBaHNS
TEXHOMOrMYEeCKNe NPOLLECChl, BKIOYAsA CBapKY, €CNn NPUMEHUMO;

- mMaTepuansl JOMKHbl BbITe COBMECTMMBLIMUW C BHYTPEHHUMW riougamu, BHEWHUMK hbrovaamu 1 yc-
MOBUAMM OKpYXKaloLleW cpeabl Ha aTanax UCnbiTaHW, MOHTaXa, aKCcnnyaTauny U XpaHeHus;

- B paMKax OdHOro ysna He AOMyCKaeTCsl WCMOMb30BaHWe pasHOPOAHbIX MeTannoB, eCn 3TO MOXET
c034aTh PUCK BO3HWKHOBEHWS ranbBaHWYECKON KOPPO3WUK;

- matepuansl AOMKHbI MMETE XapaKTepUCTUKW CTapeHus, COOTBETCTBYIOLLMEe YCTaHOBMeHHbIM TpeboBa-
HUAM;

- mMaTepuansl 4OMmMKHbI 0BbnagaTh AOCTATOMHOW CTOMKOCTBH K UCTUPaHWIO/M3HOCY MU MEeXaHW4YeCcKUM no-
BPEXAEHUAM, UMELUM MeCcTOo Npu oBCry:KMBaHUW, MOHTaXe ¥ aKCnnyaTauumM pansepa.

Hawnbonee oTBeTCTBEHHbIE KOMMOHEHTEI pai3epa 3/PC He OOmKHbI BbiTb M3rOTOBMEHbLI U3 OTMMBOK.

[nA KOMMOHEHTOB C BbICOKMMW HAMpPsKeHWAMMW B TOYKaX KOHTAKTa MpW CKOMbXEHWW, HarnpumMep B pesb-
60BbIX COeOUHEeHUAX, AOMKHbI BbITb NPeayCcMOTPEHbI CnelnanbHbie Mepbl AnA npegynpexaeHna obpasosa-
HWS 3aQMpoB.

Beibop HemeTannuyeckux (MoNMMepHbIX) MaTepuarnos AoMmkeH ObiTb OCHOBaH Ha aHannae ycrnoBWiA 3Kec-
nnyatauun, yHKUMOHANBHBIX XapakTepUCTUK U NPOEKTHOTO cpoka cnyxbel. HemeTannnueckne maTtepuansl
ANS YyNNOoTHEHWW AOIMKHEI OTBEYaTh cneaylowmmMm TpebosaHusam:

- COOTBETCTBUE (HU3NYECKNX U MeXaHNYECKUX XapakTePUCTUK, TaKnX Kak TBepAOCTb, MPOYHOCTE Ha pas-
PbiB, OTHOCMTENBHOE YANMMHEHWe MpW paspbiBe, MOOYMb YNPYrocTy, ocTato4Has gedopmMaumna npu cxatuum,
COMpOTWBIEHWE pa3pbIBY U T. 4.;

- COMNPOTUBMEHWE IKCTPY3NW UMK NMOM3y4ecTU NpU BbICOKOM AaBMNEHUN;

- COMPOTUBMNEHWE LUKMWYECKMM TEPMUYECKUM U AMHAMUYECKUM Harpy3skam;

- YCTOMYMBOCTb K AEKOMMNPECCUN ra3a;

- coxpaHeHue paboynx XxapakTepuCTWK Ha NPOTSKEHUWM ANUTENbHOMO NEPUOAA BPEMEHW U 3NaCTUHHO-
CTW NPW HU3KOW Temneparype.

7.2.2 TexHn4eckne ycnoBus

Bce matepuwansl ona Tpybbl paisepa U KOMNOHEHTOB, PacXOAHbLIE CBapOYHble Matepuansl (ecnu npu-
MEHKMMO) ¥ MOKPLITUA AOMKHBI BbITh M3rOTOBNEHbBI M UCNOMbL30BaHbl B COOTBETCTBUM C TpeboBaHUsAMK COOTBET-
CTBYHOLLMX OTpacrneBbIX CTAHAAPTOR M HacToswero ctaHgapra. Obnactv TpeboBaHUi HacToALWEro CTaHaapTa,
He BXOAsLME B COOTBETCTBYKLLWA OTPACNEBOW CTAHAAPT, AOMKHbI BbITh MAEHTUhOULKMPOBaHbL! U Ao6aBneHbI
k TpeboBaHWAM UCMONb3YEMOro OTPacneBoro craHaapTa.

Mpwu oTCyTCTBUM cTaHdapTa Ha maTtepuan OOMKHbl ObiTb paspaboTaHbl TeXHWYECKUE YCNOBUS. TexHU-
YecKve YCnoBWSa OOIMKHBlI yCTaHaBMvMBaTh TpeboBaHMsA K TEXHOMOTMM W3TrOTOBMEHUS, XMMUYECKOMY COCTaBy,
TepmoobpaboTke, PU3MHECKMM 1 MEXaHWYECKMM CBOVMCTBAM Matepuana, CBapuBaeMocTu (ecrnv NnpuMeHnmo),
pasMepam W JonyckKam, COCTOSHUIO MOBEPXHOCTH, UCTIBITAHUSIM, MapKUPOBKE, BPEMEHHBIM MOKPLITUAM U 3a-
LWMTe, cepTUdUKaLMKU N JOKYMEHTaL WK,
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TexHuyeckue ycrnoBus Ha mMartepuanbsl MOryT NpeacTaBnsaATb cODOW CCbINKy Ha nepevyeHb TEXHUYECKUX
napamMeTpoB Matepuana, onpefeneHHbIX B COOTBETCTBYIOLNX CTaHAapTax, BKIYaTh 4OMNONMHUTENbHbIE Tpe-
BoBaHWa HACTOALLEro cTaHgapTa, LONONHUTENbHEIE TpeboBaHMs, NoAnexalue cornacoBaHuo, U T. 4.

3roToBneHne KOMNOHEHTOB pai3epa AOMKHO BbiTh BLINMONHEHO B COOTBETCTBUU C TEXHUYECKUMHU YCIO-
BUAMU, CoOAepXalluMy TpeboBaHNs K METOAAM W TEXHOMOTMW M3rOTOBNEHKUS, MPOLefypaM UCMbITaHWA, KpuTe-
pusM Aonycka v K HeoBxoanMon JoKyMeHTaLnu.

[MpoM3BOACTBO AOMKHO OCYLLECTBNATLCA B COOTBETCTBMM C TEXHUYECKUMU YCIIOBUAMMW HA TEXHOMOTUHO
N3roTOBMEHUsi. TeXHNYecKMe YCroBMUsi Ha TEXHOMOIMK M3rOTOBMEHWS AOMKHbl ONpeaensiTh, kakum obpasom
OOMXKHbI BbITE 0BecneyeHbl U BEpPUGULIMPOBaHLI 3a4aHHbIe CBOMCTBA MaTeparnoB B NPOLEecce U3roTOBIMEHUS.
TexHU4YecKMe YCrNOoBWSA Ha M3rOTOBMEHWME OOMMKHbI YYUTBIBATh BCe (PaKTOpLI, BNUAKLINE HA KAa4YeCTBO W Ha-
OEXHOCTb NpoayKuuu. Bce OCHOBHLIE 3Tanbl NPOM3BOACTBA OT BXOAHOIO KOHTPOMNSA MaTepuanos 40 OTIPYy3KK
KOHe4Horo(bIX) NnpogykTa(oB), BKIKYaa nepedYeHb BUOOB U TOHEK KOHTPONS, AOSKHbI DbiTh geTanbHO onuca-
Hbl. TEXHUYeCcKMe YCNOBUA OOMKHbI BKMHOYAaTh CCbINIKM HA NPOLeaypbl B paMKax BbINMOMHEHWSA KaXO0ro atana.

7.2.3 Keanudgmkaumsa matepumanoB N NOCTaBLMKOB

Cnepnyet paccMoTpeTb HeOBXOAUMOCTE KBanuduKkaLMy MaTepuanoB OTHOCUTENbLHO YCIOBUWIA 3Kcnnya-
Taumu. B npouecce oLeHkM cnegyeT yyuTbiBaTb BO3OENCTBUE BHYTPEHHUX U BHELUHWUX hrnionaoB, HArpy3ku,
TeMnepaTypel U NepeveHb BoibpaHHbIX MaTepuanos. Ecnu keanudukauma matepvana Heobxoguma, TO JOMK-
HO ObITb OnMpefeneHo, Kakne UCMNbITaHUA U UCCNeaoBaHUA NOMKHbI ObiTh BbINOMHEHbI B paMKax Keanuduka-
Lmun.

TpeboBaHusa K KBanugmrKkaLnum NPoLeccoB, NPOLEeaYp UCNbITAaHUIA, U3rOTOBMTENEN 1 NOCTaBLUMKa criegy-
eT paccMaTpuBaTh AN KaXOOro KOHKpeTHoro cnydas. [pyu pacCMOTPEHUM MPUHMMAKT BO BHUMAaHWE CIOX-
HOCTb W KPUTUYHOCTL MOCTABMSEMOWN NMPOAYKLMM U MMEHLLMICA ONbIT NOTEHLUMANbHBIX M3rOTOBUTENEn 1 no-
CTaBLLMKOB.

7.2.4 MaTepuansbl gnsa npMMeHeHUsA B cpepax, cogepxawux ceposogopon

Onna Bcex anemeHToB pansepa 3/PC, koTopbie BO BpeMs 3KCMyaTauun MOryT NO4BEepraTbCa BO3LEen-
CTBWIO MNacTOBLIX (hNONA0B, COAEPKALLUX CepoBoaopos (MPW UCMLITAHMM CKBaXKMHbI U obecnevyeHun uup-
Kynaumm), gormkHa OblTh BbIMOMHEHA OLEHKA pUCKa BO3OEWCTBMA cepoBogopoda. TpeboBaHua K MeTannu-
YecKMM MaTepuanam Ans NpUuMeHeHWs B cpedax, CoAepXallux CepoBOOOpPOMd, OOMKHBI COOTBETCTBOBATbL
FOCT P 53679 v TOCT P 53678 ¢ oononHeHUsIMU, NpUBEOEHHBIMM B HACTOSALWEM CTaHaapTe.

TexHW4Yeckne ycrnoBusi Ha MaTepuansl Ans paboTbl B cpegjax, CooepKallMx CepoBOLOPOA, AOMMKHbI
BKM4aTh TpeboBaHUs K UCABITAHWAM ONS NOATBEPKAEHMA CTOMKOCTY K CyNbhaHOMY pacTpecKMBaHMUIO NOZ
HanpsXeHWeM 1 BOAOPOAHOMY pacTpecKUBaHWUIO, ECNW NMPUroAHOCTb AaHHbIX MaTepuanos Ansa NpUMeHeHus B
cpedax, coepXallux CepoBOAOPOA, HE YCTAHOBMNEHA APYTMMUM cTaHOapTaMu.

TpeboeaHusa No NpegoTBpaLLeHU0 BOAOPOAHOIO pacTpPeCcKUMBaHUA MOTYT BKITKOYAThL YMEHbLUEHWE coaep-
XaHUA U/MNU KOHTPONb (DOPMbI HEMETaNNMYECKUX BKIHOYEHWA.

[na yrnepoancTon ctany NpoBepoYHbIe UCMbITaHMs B Mpouecce KBanu@UKaLumMm 4OMKHbI ObiTe BbINOM-
HeHbl B cooTBeTcTBUMU ¢ TOCT P 53679, TOCT P 53678. Mpouecc kBanndukaunm OOoMmKeH BKITYaTh UCnbITa-
HWSA Ha CTOMKOCTb K CYNbMUAHOMY pacTpeCKUBAHWUIO Mo HaMNpsXXeHWEM OCHOBHOIO MeTana U CBapHbIX LLBOB
C MWUHMMAanbHLIM MOPOroBLIM HaMnpskkeHneM, paBHbiM 85 % oT 3agaHHOro npefgena TekydecTw, unu Bonee
BbICOKMM, CNW 3TO YCTAHOBMNEHO TpeboBaHUAMM NPUMEHUMOrO CTaHaapTa.

7.2.5 CornacoBaHHOCTL TpeboBaHWUM

TpeboBaHua K MaTepuanam Ons BcexX KOMMNOHeHTOB pansepHoi cuctembl 3/PC, paboTtarllux nog aAas-
JIEHWEeM, W KOHCTPYKTUBHbIX KOMMOHEHTOB MOoA Harpy3kon OOMmKHbl OblTb NocnegoBaTenbHbBIMW U B3aUMOCO-
rmacoBaHHbIMU.

Mpumep — Xumudeckuii cocmae, obecnevyuearouwjuii ceapusaeMocms, ydapHas esskocmb Ons npedom-
epauieHus XpynKkozo pa3pyueHus.

7.2.6 MpouzBoacTBO CTanu

Cranb gomxHa 6bITe NponsBegeHa cnocobom, obecnevmealowMm 0QHOPOOHOCTb XMMUYECKOro cocTasa
W CBOWNCTB, a TaKkxe OTCYTCTBUE AeeKToB.

7.2.7 XMMWUYECKUM COCTaB U aHanus

XMMUYeCcKUin cocTae cTanu JoMmkKeH COOTBETCTBOBATL MCMOMb3YeMbIM NPY U3roTOBNEHUU KOMMOHEHTOB
pan3epa TexHONnorvM4eckuM npoleccam W npouenypamM ceapku (ecriv npumeHmmo) u obecnevmBats Tpebye-
Mbl€ MokasaTtenu NPo4HOCTK, NAACTUYHOCTHK, YOapPHON BA3KOCTM U KOPPO3NMOHHOW CTOMKOCTH.

XUMUYECKNA cocTae cTany onpeaenstT CTaHgapTHeIMK MeTogaMmn aHanuaa, obecnevnsaowmmm Heob-
XOAMMYK TOYHOCTb onpefeneHusi MaccoBOW AONW XMMUYECKWX 3neMeHToB ¢ ydeTtoM FOCT P 54384. Cogep-
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aHWe BCex 3NeMeHTOB, MepevyncrieHHbIX B TEXHUYECKMX YCIOBUSAX Ha MaTepuar, AomkHO BbiTk onpegeneHo
M OTpaXeHOo B JOKyMeHTauuu. PesynbTaTbl MCCrefoBaHWiA OMMKHBI BKIIOYATL KAk MUHUMYM codepXaHue B
MaccoBbIX NPOLEHTax CnedylLlMx SNeMeHToB: yrnepod, MapraHel, KpeMuuid, docdop 1 cepa. B OokyMeH-
Tauuu OOMKHO BbITh OTPaXKeHOo codepXaHue nermpyowmux anemMedTos (Ni, Cr, Mo, V, N 1 T. 4.). 3akas4uuk npu
HeoBX0AUMOCTH MOXKET 3anpoCKTe MHOPMaLMK 06 OCTaTOYHOME COAEPKaHUU APYrux 3NIeMeHTOR.

CocTtaB HM3KONerMpoBaHHbIx ctanei, sknodasn AlSI 4130 mn AISI 4140, gorkeH GbiTe M3MEHEH Crieayio-
wum obpasom: P: 0,025 % makc. n S: 0,025 % makc.

Mpumeuanne — B [18]comepxunTca nepeyeHb CTAHOAPTOB, OTHOCALLMXCH K METOAAM XMMWYECKOro aHanuaa,
BKINIOYAHA OaHHbIE O MPUMEHEHUN U TOYHOCTM PasnuyHbIX METOLOB.

7.2.8 MexaHW4YecKNe N KOPPO3UOHHbIE UCNLITAaHUA

O6bemM 1 TUM UCMBITAHUA OOIDKHBI YCTaHABMMBATLCA C YHETOM TUMa, pasMepa, TeXHONOTMYeCKUX Npo-
LLleCCOB W3roTOBNEHMUs, 06nacTi NpUMEHeHUs 1 NpeanonaraeMelX YCNoBWMIA UCMOMNB30BaHWA MaTepuarnos pas-
MUYHbLIX KOMMOHEHTOB, ¥ OOMKHbI COOTBETCTBOBATL MPU3HAHHBIM CTAaHA4APTaM UMW TEXHUYECKUM YCIOBUAM Ha
NPOOYKLUMIO.

McnbiTaHua OomKHbI ObiTh NPOBEAeHbl B COOTBETCTBUKM C TpeboBaHUSAMW NPMMEHUMOro cTaHaapTa Ha
NpPOBEPKY CBOMNCTB MaTepuarioB UM COOTBETCTBYHOLLMX TEXHUYECKUX YCNOBMIA B nabopaTtopun, oTBeqatoLLein
TpeboBanuam FOCT ISO/IEC 17025 vnn aHanorMyHoro ctaLaapra.

OT60p Npob6 1 nogroToBKy 0bpa3sLoB ANs MEXaHWUYECKMX UCMbITaHMIA HEOBXOAMMO BLINOMHATE B COOT-
BeTcTBMKU ¢ Tpeboanuamm MTOCT P 53845, Hackonbko 310 npumMeHumo. MNpouecc otbopa npob gonxeH co-
OTBETCTBOBaThL TPEBOBaAHUSAM MPU3HAHHBIX CTAHOAPTOB UMW TEXHUYecKuM ycnosuam. Ecnu ans ot6opa npob
MCMOMb3YT TEPMUYECKYHD pPesKy, Npy NOAroToBKe obpasuoB Jo/mKHA ObiTb MOMHOCTLI0 yAaneHa 3oHa, Noj-
BEpriascs TepMMYeCcKoMY BO3OENCTBUHO.

O6pasubl 4Ns UcnbiTaHuin TpyD M KOMMNOHEHTOB AOMKHbI ObITh OTODpaHbl U3 N3ZenuiA UM CBapHbIX CO-
e0WHEHWIA B COCTOSIHU OKOHYATENbLHOW MOCTAaBKWM, KOTOpbIE MOTYT MCMNONb3oBaThCcsa Ansa otbopa npob gns
NpOBEAEHMS MEXaHUYecKUX ucnbiTaHuin. Obpasybl ANs UCNbITAHUA OOMKHBI UMEThL pa3mMepbl, COOTBETCTBYIO-
lMe paaMepam 3rieMeHTa B NONepevyHoOM CeYeHMM Nocrne OKoOHYaTeNbHON MeXaHN4Yeckon UW/Unmn TepMUYecKoi
obpaboTKu.

McnblTaHMa Ha pacTaxeHne O0MKHbl ObiTh BbINOMHEHbI B cooTBeTcTBUM ¢ [TOCT 1497, TOCT 9651,
FOCT 11150 wnu [19] B 3aBUCMMOCTW OT NPUMEHUMOCTH.

O6pasubl AN8 KOPPO3WOHHbIX MCMbITaHUA Heobxogumo oTbupaTe Takum obpasom, 4Tobbl Gbina obe-
crneYeHa BOZMOXHOCTb NMPOBEPKM MoBepxHOCTU obpa3sua, koTtopas BydeT KOHTakTUpoBaTk C KOPPO3WMOHHON
cpegon.

7.2.9 O6wme TpeboBaHMA K MEXaHUYECKUM CBONCTBaAM

TpeboBaHnA K MEXaHWYECKUM CBONCTBAM PeppUTHbIX, heppUTHO-ayCTEHUTHBIX UM MapPTEHCUTHLIX He-
pXKaBerLLMX WY YINepoaUCThIX CTanen, BKMoYas cBapHble COeAVHEHNs (3a UCKMYeHnemM BoNToB), UCMOoNb-
3yeMblx 45 W3rOTOBMEeHUs KOMMOHeHTOoB, paboTalwwmux nog gaBneHnem W/vnyn BOCNPUHUMAIOWMX Harpyaky,
npueegeHsl B Tabnuue 15.

Tabnuuya 15— TpebopaHus K CBOWCTBaAM CTanu

CeoWncTeo Tpeboeanne

MUHUMANBHBIA MPOLEHT MMonepeyHoe WK KPUTUHECKOoe 14 (16)
OTHOGUTENBHOTO YAMUHEHWS NpK HENPABNEHIE:
paspbiBe, Ar ONs pacyeTHOW AMNUHbI

& i 5° el iy MpogonsHoe UNu HaumeHee 16 (18)°
oopasua, Ly = 9, TS NI 00y KPUTWYECKOE HanpaBneHue:
MuHMManeHOe oTHOCUTENBHOE YMEHbLUEHWE MoLLaaN NoNepeyHoro ce4eHus 35 9
Ansi NOKOBOK UNW OTNUBOK, % ’
MakcvmaneHoe OTHOWeHWe npegena TekydecTW K npedeny MpoYHOCTM Ha 0.92
paapbieP ’

5 MwHWManbHas pacyeTHas
TemnepaTtypa UCMbITaHWA Ha YOapHY0 BA3KOCTb
Temnepartypa
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OkoHYaHue mabnuubi 15

CsowcTBo TpeboBaHue

MwHUMmansHas aHeprus yaapa B none- Rtp,5 =310 MMa 27120
PEYHOM WIMN KPUTMYECKOM Hanpaene-
HWUW, NonHopasmepHbIi obpasey LWap-
nv ¢ V-0bpasHbiM Hagpe3oMm, cpeqHui/ Rto,5 > 310 Mla 40/30
WHOMBUAYaNbHBIA, (HBHTOH-METp)®

Bkcnnyataumsa npyv oTCyTCTBUN 350 — ocHoBHaA 30Ha, 30Ha CBapHO-

MakcumanbHas TBEPAOCTL CepoBoAopoaa W KaTOAHOW 3aLLUThI ro wBa v 30Ha TepMHU4eCKOro BrnnAHmNA

no Bukkepcy, HV10d

QkcnnyaTtauns B NPUCYTCTBUN 250 — KopHeBas 30Ha
cepoBofopoaa 275 — nokpblBakoLlas 30Ha

4 BHayveHus B ckobkax npueeaeHs! Ana obpasUoB ¢ OTHOWEHWEM ANvHa 6a3bl M3MepeHns/anaMeTp, paBHbIM 4.
MoryT ucnons3soBatbcsa bonee Beicokue koaduumMeHTsl 6830MNacHOCTM UMK UCTILITAHWA, NOATBEPXAAIOLLME NNacTu-
yeckoe noBefeHue, Anst 000CHOBaHUA UCNONbL30BaHWA Bonee HU3KUX 3Ha4YeHu; cMm. 6.4.6. [1na npuBedeHUs K gpyrum
3HAYeHNAM ONUHbI 6a3bl N3MEPEHA, ONA YINepoaucTbiX U HU3KOMNErvMpoBaHHbIX CTanen NpuMeHsaKTes Tabnuubl npe-
obpasosaHua B [OCT P MCO 2566-1.

b MogpoBHee cm. 6.4.6.

¢ MogpobHee cm. 7.2.10.

d MNoppoBHee cm. 7.2.11.

B cnyyae npumeHeHus BbICOKOMPOYHbIX MaTepuarnoB MPOEKTUPOBLUWMK OOIIKEH MPUHATH Mepbl, WC-
KIo4aLLMe BO3HUKHOBEHWE BO3MOXHbIX MEXaHWU3MOB MOBPEXAEeHMWS, TakuX KakK Xpynkoe paspyLleHue, Kop-
PO3MOHHOE pacTpecKknBaHue Mo HanpsikKeHWeMm WU BOOOPOOHOEe pacTpeckuBaHue, Bbi3BAHHOE BMUSAHWEM
3MNEeKTPOXMMUYECKON 3awuThl. [INs cBapKu BEICOKOMPOYHLIX MAaTeprUarnoB AoMkHbI ObiTe pazpaboTaHbl cnewu-
anbHble Npoueaypel.

7.2.10 MNpepoTBpalleHue XpynKkoro paspyLieHmns

7.2.10.1 O6wuMe nonoxeHuns

Matepuansl ons panzepHolx cucteMm 3/PC gomkHbl BbiTe BbiBpaHbl M MCNOMNbL30BaHbI TakuMm obpasom,
4TOBbI HE 4ONYCTUTBL XPYNKOro paspylweHus. [pu onpegenednn TpeboBaHWiA K yoapHOW BA3KOCTN MeTannuye-
CKUX MaTepuarnoB AOoMKeH DbiTb MCNOMNb30BaH OAMH M3 CriefyrLnX MeTO40B:

a) MeTod UcnblTaHWiA Ha yaapHy BA3KocTb no Lapnu obpasuoe ¢ V-06pasHbiM HAgpesom;

b) ncneiTaHus v aHanu3 MexaHuKU paspyLUeHus.

TpeboBaHuA K XpyrnkoMy paspylleHuto cnegyet cobniogaTte Ans OCHOBHOMO MeTanna W Ons CBapHbIX
KOMMOHEHTOB, METana CBapHOro LWBa 1M 30Hbl TEPMUYECKOTO BIIMAHWA NPM MUHUMATbHOW pacHeTHON TemMne-
patype (cm. Tabnuuy 15).

7.2.10.2 MeTog ucneiTaHnid Ha yaapHblid narnb no WWapnw obpasuece ¢ V-0bpasHeiM Hagpesom. MpakTu-
4Yeckoe pyKoBOACTBO

TpebGoBaHUA K 3Hepruv ygapa npu npoBedeHUU UCMbITaHWWA NpuBefeHbl B Tabnuue 15. 3HaveHus B
Tabnuvue 15 npuBegeHbl C y4eTOM MOMeEpPeYHoro pacnonoxennsa V-obpasHoro Hagpe3a OTHOCUMTENbHO OpM-
eHTauuu 3epeH B Marepvane u/unv B NonepevyHoM HanpaeneHuu Kk Hambonbwemy NpunoXeHHOMY pacTaru-
BaOLEMy HanpsKeHW B KOMMOHeHTe. Ecriv reomeTpudeckne pasmepbl obpasua He No3BonsT NpoBECTH
WCMBITAHUS NPU MONepeYHoM pacrornoXeHWM Hagpesa, BO3MOXHO MpPOBEAEHUE WMCMBITAHUA C MPOAOIbHBIM
pacnonoxeHneM Hagpesa. MvHMMansHble cpeiHve Y MHOWBUAYaNbHbIE 3Ha4YeHWs NMpu UCNbITaHUAX obpa3sua
C pacnonoxeHwem V-obpa3Horo Hagpesa B NpoAONbHOM HanpaeneHU AOMKHbI COCTaBnATh 1,5 OT 3HaYeHui,
YCTaHOBMNEHHbIX ANs 06pa3yoB ¢ NonepeyYHbIM HanpasneHneM Hagpesa.

MonHopa3smMepHble ucnbiTadua no Lapnu obpasuyoe ¢ V-o0bpasHbiM Hagpe3oMm crnefyeT BbINOMHATL B
cootBetcTBMM ¢ [OCT P MCO 148-1. B xaxOon cepun yoapHbIX MCMNbITAHWA OOMXKHbI ObITb MCMOMb30BaHbI
TPW CMEXHbIX UCMbITaTenbHbIX 06pa3ua. ANbTepHaTUBHO, MOTYT Takke ObITh NCNOMNb30BaHbI 06pasLbl U3 He-
BbiNpAMAsAemMblx Npob cornacHo MFOCT ISO 3183, FOCT 31446 v 1. o. JonycTUMbI UCNBITAHWUS Ha YOAPHbLINA
1arnb no Wapnu obpasuos ¢ V-06pasHbIM Hagpe3oM TOMLWHOK, paBHoW unu Gonee 5 MMm. MNpy HEBO3MOXKHO-
CTW NOMy4YeHWUsi CTaHOapTHbIX 06pas3uoB MOryT BbiTh MCNONb30BaHbl 06pa3ybl YMeHbLUEHHbIX PAa3MEpPOB, T. €.
10 x 7,5 mm unu 10 x 5 Mm. HeobxoguMble 3HA4YeHUA 3HEPrUK yaapa npu 3TOM OOIMKHbI BbiTh YMEHbLUEHbI
cooTtBeTcTBeHHO A0 0,80 n 0,70 oT 3Ha4YeHusa Ans CTaHOapTHOrO UcnbiTatensHoro obpasua 10 x 10 Mm.
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B npouecce vcnbiTaHWIA Ha yOapHbIA M3rub CBapHbIX KOMMOHEHTOB MCMbITAHWK MoAnexaT OCHOBHOM
mMartepuan, Matepuan cBapHOro WBea, rpaHuLa nponnaeneHus, rpaHyua nponnaeneHns nc 2 MM 1 rpadmua
nponrasneHns Nkc 5 Mm.

[ omkHbl ObIT NPEAYCMOTPEHbI UCMLITAHUS U aHANU3 HA BA3KOCTL pa3pyLUeHus ANa MaTepuarnos v ceap-
HbIX COedWHEHWIA, ecnu MOCTaBLUWK HE MOXET AOKYMeHTanbHO NoATBepAMTh NONOXMUTENbHbIA ONbIT NPUMeHe-
HWS TAKUX MaTePUanoB UK OTCYTCTBYIOT Pe3yrbTaTbl UCMbITAaHWIA Ha yaapHblin narnd no Wapnu ¢ V-o6pasHbim
Ha4pe30M aHanorMYHbIX M34enuiA Ha cooTeeTcTBME TpeboBaHMAM K yAapHO BA3KOCTU. McnbiTaHua u aHanuns
BAA3KOCTU paspylleHus cnefyeT paccMaTpyBaTh B KaXKAOM KOHKPETHOM chnyyae Ansd MmaTepuaroB W CBapHbIX
petanen ¢ PWHT, ecnun TonwmHa creHku npeebiwaet 40 MM Ang npegena Tekyvyectu RtO,S < 560 Mla nnu
ONs TONWWHEI CTeHKKW, NpeBbiwaLen 30 MM Ans npegena Tekyvyectu Rt0,5 > 560 MMa.

7.2.10.3 OnpegeneHune xapakTepUCTUK TPELLMHOCTONKOCTH

PesynbraThl MCNbITAHUS Ha ONpefeneHne XapakTepUCTUK TPELLMHOCTOMKOCTI (BSI3KOCTH pa3pyLueHnst)
MOTyT BblTb NCNOMNB30BaHbl A5 NOATBEPKAEHWA MPUMEHUMOCTU KOHKPETHONO KOMMNOHEHTa B 3a4aHHbIX YCIOo-
BUAX 3KCMnyaTauum npyu cornacoBaHuM 3aka3yMKkoM U NOCTaBLLMKOM B CreayoLlmx cryyanx:

- ecnuv OTCYTCTBYET CcTaHOapT Ha UCMorb3yeMblii MaTepuan;

- ecnun HEBO3MOXHO obecneunTs TpeboBaHWA K NPOBEOEHWKD UCNBbITAHWIA Ha yaapHbld n3rnd no LWapnun
(cm. 7.2.10.2);

- ecnu obHapyXeHHble B NpoLecce HepaspyLalLwero KOHTpona aedekTsl He NonagatoT B paMK1 3a-
OaHHbIX KpUTEPUEB OONYCKa;

- ecnu TonLiMHa MCMOoNb3yeMOro MaTepvana npeBbllaeT 4oNyCTMMY TOMWUHY 06pa3LoB Ans UenbiTa-
HWS Ha yaapHbiA u3rnb no LWapnu ana obpa3suoe ¢ V-o0bpasHbiM Hagpesom (cm. 7.2.10.2).

PesynkraTthl aHanu3a MexaHu3amMa pa3pyLleHus Takke MoryT ObiTb UCNONB30BaHbl Npy paszpaboTke npo-
rpamMMbl 0bcnegoBaHWA U AMarHOCTUKM 0B0OpYAOBaHUSA.

[nsa maTepuanoB, He COOTBETCTBYIOLWMX TpeboBaHWsAM K SHEPriK yaapa npy UCMbITaHWAX Ha yOapHbIRA
n3rmd no Wapnw ans obpasuoe ¢ V-06pa3sHbiM HaQpe3oM, aHanorMyHbie napamMmeTpbl NPOYHOCTU MOTYT ObITh
nonyYeHbl NPy OLEeHKe COOTBETCTBMSA TpeboBaHMAM K BA3KOCTU paspyLleHns (TPELWMHOCTOMKOCTI) B COOTBET-
cteun ¢ FOCT 25.506, [20] v [21] npn obecnevyeHuu:

- yKasaHus Ha pa3mep gedeKTa no cornacoBaHWD 3aMHTEPECOBaHHbBIX CTOPOH (HanpuMep, BHYTPEHHSAS
TpewuHa obwei anvHon 10 MM 1MW MOBEPXHOCTHAas TPELLMHA B YeTBEPTb TOMWWMHBI CTEHKA W ONUHOK, paB-
HOW LWECTUKpaTHOM rmybuHe pacnpoCTpaHeHus TpeLlWHbI);

- WCMONb30BaHUSA pacCYMTaHHbIX HAMNpPsHKeHWA UNu gedopmMauui B MecTe HaxoxaeHus gedekta Ans
NMPOEKTHbIX YCMNOBWI, BKITHOYAA OCTATOYHbIE HANPSXKEHWUS.

XapakTepuMCTUKM TPELLMHOCTONKOCTU OOMKHbLI BbITh MONMyYeHbl HA NNOCKUX 06pa3sLax NoMHOW TOMWMWHbI
C KpaeBOW TPELLMHOM ANg UcnbiTaHuin Ha narnb cornacHo FOCT 25.506, [22] n [23] unu 3KBMBaNEHTHLIM CTaH-
faptam. [NocKkonbKy CONPOTUBAEHWE pa3pyLLEHU 3aBUCUT OT KO3MPULMeHTa UHTEHCUBHOCTN HaNpsXKeHUn
BONU3M BEPLUMHbI TPeLLMHbI, 0Opasubl C YyMEHbLIEHHON rMyOBWMHOR TpeLLMHbl, HanpumMep paBHOW pa3mepy Co-
OTBeTCTByiOLero aedekTa, MoryT ObiTb UCMOMNB30BaHbLI A5 MNOMyYeHWs 3Ha4YeHUs BA3KOCTW paspyLueHns Ans
Y4YacTKOB, MPeMMYLLECTBEHHO NMOABEPKEHHbLIX MeMOpaHHbIM HaMpPsKeHWsIM, HanpyMep B CTeHKe TpyDbl.

3HauyeHusl TPELUMHOCTONKOCTU OOMKHbI BbITh penpe3eHTaTUBHLIMU ANF COOTBETCTBYIOLLEN TeMNepaTy-
pbl, HANPSXEHWUIA U KO3 PULMEHTA UHTEHCUBHOCTM HaNpPsXeHW BBNU3uM BeEpPLUUHLI TPEeLKHbI (rmyBuHbl Tpe-
LUKHBI).

MpumeuvaHune — [lpuemnemMblM SBNSETCA 3HAYEHWE PACKPLITUA TPeELWMHBI B Ananasore ot 0,15 po 0,20 mm
npw NpoekTHoW paboyer Temneparype.

Ecnu ncnonbayemMble MeToAbl Hepa3pyLLaLLEero KOHTPONA NO3BOMSAT TOYHO onpeaensTe pasMmepsbl ae-
deKToB, NonyYeHHble pasMepbl TPELWWH, BMECTE C MHdOPMaLUMEN O HaNpsXeHWAX B KPUTUYECKUX Y4YacTKax
KOMMOHEHTA, MX MOXHO MPUMEHSTb ANS KOHKpeTu3auuy TpeboBaHMI K WCMbITaHWIO Ha yOapHbIA M3rmb no
Lapnwu obpasuos ¢ V-00pa3HbiM Hagpe3oMm.

[na matepnanoB, K KOTOPbIM NPUMEHUM METOA MCNbITAHWIA Ha yaapHbiAd narnb no Wapnun obpaszuos ¢
V-o06pa3zHbiM Hagpe3om, HO TpeboBaHMA K 3Heprun yaapa He MoryT BbiTb obecnevyeHbl, BO3MOXKHO NPUMEHEe-
HWe npoLeayp OLEHKN NPUITOAHOCTW K MCMOMb30BaHUIO MO HasHadeHuo cornacHo FOCT 25.506, [20] nnn [21],
MCMNOMb3YLWMX pernpe3eHTaTMBHbIe AaHHbIE TPELWMHOCTOMKOCTM M yCcTaHaBnneawwmx TpeboBaHms K NpoBe-
JeHuo obcrneqoBaHUsa U QUArHOCTMKW KOMIMOHEHTOB.

7.2.11 TBeppocTb

[Mpy Hanu4uu pyucka BOOOPOAHOIO pPacTpeckuBaHWsa W ecnu nuabl, AeNCTBYOWME HAa KOMMOHEHTHI
paw3epa, MOryT Bbl3blBaTb KOPPO3WOHHOE pacTpecKMBaHWe Mo HanpsbKeHWEM, OOIMKHbI ObiTh onpegeneHbl
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TpeboBaHUA K MakCcUMarnbHON OKOHYaTENbHOW TBEPAOCTU CcTanu. 3Ha4eHne TBepOOCTHU AOMKHO COOTBETCTBO-
BaTb TpebosaHuaM Tabnuubl 15.

McnbiTaHua Ha TBepAaoCTh B pamKax aTTecTaluy CBapoYHbIX NpoLeayp AOMKHbI ObITh BEIMONHEHbI Me-
TOOOM M3MepeHust TeepaocTy no Bukkepcy B cooTeeTcTBUKM ¢ FOCT P MCO 6507-1 ¢ Harpyakoi 98,07 H, T. e.
yucrno Teepgoctu no Bukkepcy HV10.

MamepeHue TBepaocTtu no MOCT 6996 HeoBXoaMMO BLINOMHATL HA NONepPeYHOM Ce4YeHUU CBapHOro LWBa
B paMKax KBanudukaLmm npoueaypbl CBapKu, €CNn 3TO ONpeaeneHo B 4OroBope Ha noctasky (cM. 7.4.3). NyH-
KW [OMKHbI OblTh BEINOMHEHBI C MHTEPBariom He 6onee 1 MM B nonepeyYHoM Ce4eHU CBapHOTO COeAMHEHWS OT
MeTarnna CBapHoro LWBa B OCHOBHOW MeTanm unu B obpaTtHoM HanpasneHuu. JNTyHKWU JOMKHbI BbiTh BIMOMHEHbI
BOOINb MONEpeYHbIX NUHWUIA, Ha rmyBunHy (1,5 + 0,5) Mm ¢ 06erx CTOPOH CBapHOro LLIBA.

7.2.12 MoBTOpHOE UCNbLITaHWNE

Ecnu pesynbtaTtbhl UCMbITAHWA HE COOTBETCTBYHT YCTAHOBMEHHbIM TPebGoBaHWAM, MOCTaBLLUK MOXET
NPOBECTU AOMNOMHUTENbHLIE UCMNbITAHWUA OBYX APYIrUX AEeTanen M3 TOW e NNaBku Unu naptud, npolwleglien
TepMoobpaboTky.

Ecnu pe3ynetaThl 04HOMO UMW HECKOMBKUX OOMOMHUTENBHBLIX UCMLITAHUA HE COOTBETCTRYHOT 3aJaHHbIM
TpeboBaHuAM, BCe geTanu NpoBepseMon NNaBku UNu NapTum, NpolleaLlen TepmMmoodbpaboTKy, JOMKHbI BbITh
oTbpakoBaHbl unu domxkHa bbimb npogedeHa NosmopHasi ucnpaesnsowas mepmoobpabomeka (ecnu npumeHu-
Mo) ¢ npedbsasneHuem uzdenud kak Hogol napmuu. Ecnun pesynstatel 060MX NOBTOPHLIX UCMbITAHWIA ABMSIOT-
Csl NPUEMIIEMbBIMW, TO OCTanbHasa YacTb UCMbITLIBAEMOW NAPTUM NPUHUMAETCA, KPOME OJHOTO He NpOoLUeaLero
WCMbITAHUA KOMMOHEHTA.

7.2.13 3awuTa oT KOppPO3UUn

7.2.13.1 ObwKe nonoxeHus

Bce KOMMNOHEHTLI pai3epHOl CUCTEMBI JOMKHBI UMEThL 3aLUUTY OT KOPPO3WUM ANA UCKITIOYEeHUS NOBPeEX-
LEHWIA, B pesynbTate AeNCTBUS Kak BHELWHEW, Tak U BHYTPEeHHEeW koppo3mun. 3awuTy oT Koppo3un obecne-
4YMBaOT MOCPELCTBOM peanu3auuy CnegyoLlmnx Mep UM ux codetaHus: Boibopa MaTtepuanos, NpMMEHEeHNs
3aLUUTHbLIX MOKPbLITUIM, KOHTPOMNA CBOWCTB hronaa, NnpUMeHeHUs CUCTeMbl 3MEeKTPOXUMUYECKOW 3aluuThl U
CpeAcTB KoHcepBauuu. [pu Beibope Mep 3alUMThl OT KOPPO3MM HEOBXOAMMO YYUTLIBATL KaK MUHUMYM YCIo-
BUSA OKpYXawlLel cpefbl B OTKPLITOA BoAe, YCMNOBMS BHYTpWU BypoBOro painsepa, napaMeTpbl KOPPO3MOHHON
Cpedbl BHYTPU M CHapyXu paisepa, KOPPO3NOHHbIE XapakTePUCTUKM CBapHLIX LLBOB, NapamMeTpbl UCNOMb3ye-
MbIX MOKPbLITUIA, BO3MOXHOCTb Pa3BUTUS LLLENEBOW KOPPO3UK, BITUSHUE 3NEKTPOAHbLIX MOTEHUNANOB METannos,
BMMAHKE KAaTOAHOM 3aLnThl, 3NEeKTPOXMMUYECKoe B3auMoeicTBme BHYTpW BypoBoro painsepa.

Ona pansepos 3/PC, U3roTOBNEHHLIX U3 MapraHueBo-yrnepogucToi ctanM, HeoBxoaumMo BbIMOMHATE
OLLEHKY YMEHbLUEeHWs TOMNLWMHBLI CTEHKM NoA AeCTBUEM KOPPO3UKW B MPOLECCE IKCMyaTaunu U xpaHeHus. [Npu
pacyeTe AOMKHbI ObiTh YUTEHbLI NPUMYCKM HA KOPPO3uo (cM. 6.4.4).

7.2.13.2 BHyTpeHHAsA Koppo3uns

[omkHbl ObITb Y4TEHbl KOPPO3WOHHbIE CBOMCTBA (DIIOMACB BHYTPKU pan3epa, Npwu Hanm4nm BeICOKOKOP-
PO3WMOHHbLIX OIONO0B OOMKHEI ObiTe MPeaycMOTPeHbl MPUNYCKU Ha KOppo3uio. Mpu onpegeneHMn TOMWUHEI
CTEHKW CrNedyeT YYUTbIBaTb CKOPOCTb KOPPO3WUW NoA BO3AencTBMeM AoObIBaeMbiX (piona0B U hnionaoBs, uc-
NMonb3yembIX NPU NPOBESEHUU BHYTPUCKBAXUHHbLIX paboT.

MpumedaHme — CneunancHble Mepbl Npu Bbibope COedWHUTENEeR MOTYT MUHMMW3UPOBATbL KOPPO3WHD B
MEpPTBLIX 30HaX.

Mpy HeobxooUMOCTU BHYTPEHHAS KOPPO3Ms MOXET ObiTh YMEHbLUEHA NMOCPEACTBOM peanu3auun cne-
OYIOLWX MEp: perynspHas npoMbiBKa/o4MCcTKka pan3epa C MCMNonb3oBaHWEM WHIMBWTOpoB, BakTepuunaoHbIX
BELLECTB, AErMAPaTopoB U T. 4.; NPUMEHEHWNE BPEMEHHbIX MOKPbLITUIA, TAKUX Kak cMaska, ons MUHUMKU3auun
BO3[eMCTBUS Ha NMOBEPXHOCTL pan3epa; UCNosib3oBaHWe 3arnyLlleKk Ha KoHUAaxX Cekunin pansepa; npuMeHeHue
BHYTPEHHWUX MOKPLITUIA C ANUTENbHLIM CPOKOM 3KCNIyatauum, Takux Kak nracTUkKoBble UKW 3MNOKCUAOHbIE Ma-
Tepuansl.

7.2.13.3 BHewHAa Koppo3uns

BHelHss noBepxHOCTb panisepa AoMmkHa ObiTh 3aluuLieHa CUCTEMaMK NOKpbITUA ¢ obecneyeHnem pe-
MOHTA NOKPbLITUA 1 3aLLNTbI NOBPEXAEHHbIX YYaCTKOB MOKPLITUA. Takke MOXeT BblTb paCCMOTPEHO NPUMEHe-
HWe KaTO4HOW 3aLMThl.

MOXHO NPUMEHATH NOCTOAHHOE BHELLHEEe MOKPLITUE, TAaKOe KaK 3MOKCUAHOEe MOKPbITUE UMK TepMude-
CKOE HanbiNneHue anoMuHua. TepMUYeckoe HanbineHue anMUHUA MOXHO MCMNOMNb30BaTh OMsi MCKMIOYEHWA
HeobxoQMMOCTKU OCYLLECTBNATL TEXHUYeckoe obcnyxunBaHue NokpbiTuaA. [Ina 6ontoB, raek, dnaHues 1 T. 4.
MOryT BbiTb MCNONb30BaHbI MOKPbLITUSA HA OCHOBE NapaduHa.
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Mpw BbIGOpE BHELLIHEro NOKPbLITUA HEOBXOANMMO YUMTLIBATL CriefyLlwmMe acnekTbl:

a) MexaHn4yeckne Harpysku, Harpysku BCreacTBMe TEPMUYECKOro BO3OeNCTBUA, HAarpyskn npu nepeme-
LLEHWN U MOHTaXe, LUKNMYECKUEe HArpy3Kkn, NOBPEXOeHUsA Npy CBUHYMBAHUW/PA3BUHYNBAHUN COENHUTENER
panaepa U TpeHWe KOMMNOHEeHTOR par3epa B COeAUHUTENSX;

b) ycTOMYMBOCTL K KpAaTKOBPEMEHHOMY BO34ENCTBUIO BHYTPEHHUX (DMHOMAORB NPU CBUHYMBAHUKU UMK pa3-
BUHYMBaHWKN COEQNHMTENEN pansepa;

C) CONPOTUBRAEHWE MUrpaLMn hroraa Nog 3awnTHbIM NOKPLITUEM;

d) yCTOM4MBOCTb K PACCMOEHWI0, nnacTudeckon gedopmaumy npu HUM3KOW TemnepaTtype, OXpyn4vBa-
HWIO, OTCNauBaHWIO BCNEACTBNE pa3pyLUEHUsa B MEPEXOAHOM CIOe U PacTPeCKUBAHUIO;

e) MpoCTOTa PEMOHTA W/UMKM BO3MOXHOCTb MOBTOPHOMO MCMOMNL30BAHUS;

f) obecneyeHue CNNOLWHOCTU MOKPLITUA METANMOB ONs NpefoTBpalLleHUsi 3NeKTPOXUMWUYECKOW Kop-
po3avn. Matepmansbl, uMmelwline bonee BLICOKMIA NONOXWTENbLHbLIA NOTEHUWan, AOMKHbI ObITh 3aLlWLLEHbl OT
CMEXHbIX METanmnoB ¢ MEHbLUMM NOTEHLWaNoM.

Mpy NpoeKkTUpoBaHMK A0MKHA DbiTb obecneyYeHa HagexHas HenpepbiBHAA 3MeKTPUYecKas CBSA3b Kaxk-
[0ro aneMeHTa, HaxogsAllerocs nog AelcTBUEM KAaTOLHOMW 3allUThl, B TEYEHME Nepuoaa sKcnnyaTaunm.

Ecnn B KOHCTpYKUMIO pal3epa He BKMKOYeHbl COOCTBEHHbIE aHOAbl, peKOMeHOyeTcs, YTobbl cuctema
KaToO4HOW 3aLMThl conpsaraeMoro obopyaoraHua Beina paccyumMTaHa Ha ToK, TpebyemMbli Ans 3allnTel pansepa.

7.2.13.4 KoppO3WOHHbIE UCMbITAHWUSA

[ns HekoTopbix KOMBWHaLMIA MaTepuanos 1 hnionaoBs, B cryvae, Korga HenpaBuIibHOE W3roToBNeHne
MOXEeT CTaTb NMPUYUHOW Pa3BUTUS KOPPO3UKM, OOMKHA ObiTb pacCMOTPEHa U cornacoBaHa U3roTOBUTENEM U
3aKasyMkoM HeobxoaAMMOCTb NPOBeOEeHWA KOPPO3UOHHBLIX UCMbITAHUIA BO BpeMa KBanudukaumm u/unum npo-
n3BoacTea obopynoBaHua pansepa. Koppo3uoHHbIe UCNBITAHUA ONS YyrNepoaucThiX cTanel MoryT BKIIO-
YaTb MPOBEPKY HAa BOOOPOAHOE pacTpecKMBaHWE WNU cynNbguaHOe pacTpecKuBaHWe Mnof HamnpsKeHuem
(cm. 7.2.4).

7.2.14 lpo4yHOCTbL CBapHOro wBea

MexaHu4yeckne xapakTepUCTUKK MeTanna cBapHOro LWBaa A0MKHbI Kak MUHUMYM COOTBETCTBOBAaTb Tpe-
©oBaHUAM, yCTAaHOBMNEHHLIM K OCHOBHOMY MaTepuany. MeTtann ceapHoro wea gomkeH obnagarts bonee BhICO-
KUMKW MoKasaTensMu npegena TeEKYYecTy 1 Npefena NpodYHOCTW Ha pa3pbiB. [omkHo BbiTk yaoeneHo BHMMaHue
obecneueHuio banaHca mexay TpeboBaHUSAMM K YOapHOW MPOYHOCTU, NIIACTUYHOCTM U UX NPEBLILIEHWUIO OIS
OCHOBHOro Martepuana v npucagoqHbIX Matepuanos.

[na KonbuUeBbIX CBApPHbLIX LWBOB NPUMEHUMOCTbL NPUCAA0YHBIX MaTepuanos, UCNONb3yeMbiX NpU Npo-
M3BOOCTBE, BKM4Yas BO3MOXHbIE COYETAHUA CBAPOYHOM NPOBONOKU M chroca, AoMmKHA ObiTh NoATBEpKAEHa
NocpeacTBOM UCTLITAHWA.

[ocTaTouHoe npeBbIlUeHWe NPOYHOCTHLIX NapaMeTpPoB MOXET DbiTb OOCTUIHYTO ABYMS pas3nWuYHbIMU
nyTaAMM:

a) MeTans CBapHOro Wea criegyeT BoibMpaTbh ¢ MUHUMAIbHbLIM MPeaenoM TeKYyYecTU, Kak MUHUMYM Ha
5 % BbiWe, YeM (hakTMYeCcKUin Nnpeaen NpoYHOCTU Ha pa3pbliB OCHOBHOMO MaTtepuana;

b) cnegyeT BbIOMpaTe MeTann CBapHOro WBa C MMHMMAarbHBIM NPeAerioM TeKYYeCTH Bbille Makcumarnb-
HOro npefena TeKy4ecT OCHOBHOIO Martepuana.

Ecnu npeBbIleHne NPOYHOCTHLIX NapaMeTpPOB CBAPHOTO LWBA He MoXeT beiTb obecneveHo, HeobxoauMo
NPpUHUMAaTE cneumMansHble Mepbl, YToBLI obecnevynTs 4OCTATOYHY NPOYHOCTL U YAAPHYH BA3KOCTE CBAPHLIX
COeJUHEHUN.

7.2.15 CBoiicTBa Npu NOBbIWEHHLIX TeMnepaTypax

MexaHu4yeckue 1 huanyeckme cBOMCTBA MaTepMarnos NpyU MakcMManbHoW pacyeTHOW TemMnepaType 45s
akcnnyaTtauuun npu tTemnepatype cBoilwe 50 °C gomkHbl BbITE OTpaXeHbl B JOKYMEHTALMM, KPOME Cry4Yaes,
KOrga OHMW yKasaHbl B CTaHAAPTE Ha NPOOYKUMK UMM JOMNONHUTENLHO NOATBEPXAEHbI.

MaTtepvan HeobxoOMMO MPUMEHSITL B rpaHULax NpMBeAEeHHbIX B Tabnuue 8 3HayeHWid TeMnepaTyphl,
COOTBETCTBYLLUX YCTAHOBMEHHOMY B CTaHO4apTe Ha NpoayKuu Knaccy Temneparyp. Ecnu ctaHgapT Ha npo-
OYKUMIO HEe COOepXKUT 3Ha4YeHWU noKazaTenei NPo4HOCTY A5 KOHKPETHOTo MaTepuana, Tpebyembix Ans Mak-
CUMaribHOW pacyeTHON TeMnepaTypbl, MOrYT UCMOMb30BaTLCA 3HaYeHUs], NpUBeaeHHble B 6.4.6.

[na deppuTHbIX cTanen, ANs KOTOPbIX OTCYTCTBYKT 3HA4YeHWs CBOWCTB Ans AwanasoHa oT 20 °C go
100 °C, 3HaueHus npegena Tekydectu anga 20 °C moxeT 6biTh UCMONbL30BAHO ANSA TEMMNEpPAaTyp, HE MpeBbI-
warowmx 50 °C BKNHOYUTENBHO.

7.2.16 CBoWcTBa nocre WTaMMoBKK U TepMooBpaboTKu

[na MmatepuanoB, NoABeprawLlMxca TepMuyeckol obpaboTke, XONOOHOW UMW ropsYveil LUTaMMoBKe,
cBapke unu gpyrum Buaam oopaboTku, BNMSAKLWMM Ha CBOMCTBAa Marepuana, COoTBETCTBME MaTepuana ycrta-
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HOBMEeHHbIM TpeboraHMaM nocne o0bpaboTkM OOMKHO ObiTb NOATBEPKAEHO AOKYMeHTanbHo. [domkHa BbiTb
npegocTaBneHa OKYMEHTaUWs 4NA OCHOBHOIO maTepuana v, nNpu Hanu4uu CBapHbIX KOMMOHEHTOB, ANA Ma-
TepuanoB CBaApHOTO LWBA W 30H TEPMUYECKOTO BIIMAHMWA.

B TexHuueckue ycrioBusa cnefyeT BKIHOYATL OOMYCTUMbIE 3HAYEHUA BO3MOXHOIO CHUXEHUS MeXaHude-
CKUX CBOWCTB MaTepuana, HanpuMmep B pe3ynksrate nocrnefoBaTenbHOCTH TEXHOMOTMYECKUX NPOLeCCoB.

7.2.17 OtcyTcTBUe gedeKkToB

BuayanbHbiii OCMOTP 1 Hepa3pyLUalowmidi MHCTPYMEHTamNbHbIA KOHTPOSb AOMKHbLI BbITh BEINOMHEHb! A5
BCEX 3MEMEHTOB Arsl MPOBEPKM OTCYTCTBMA Oe(EeKTOB, KOTOpbIe AenalT Mmartepuarn/cCBapHOW WOB HENpPUroa-
HbIM ONs1 NPUMEHEHWA B 3aaHHbIX YCIOBUAX. BuayanbHbelii 0OCMOTP U Hepa3pyLlaLWWA MHCTPYMEHTaMNbHbLINA
KOHTPOMb AOMKEH BLINMONHATEL NepcoHan, uMerLnin Tpebyemyo kBanudukauuio.

CoueTaHre ucnonb3yeMbiXx METOAOB HepaspyLuaroLlero MHCTPYMEHTANbHOIO KOHTpOns AOMmkHo obe-
crnevynBaTh BbISBIIEHWE MOBEPXHOCTHbIX M BHYTPEHHUX AedekToB. MeToanka BbINONHEHW METOA0B Hepaspy-
LIALLEero MHCTPYMEHTANbHOIO KOHTPONA WM NpueMremble 3Ha4eHUs KOHTPONUpPyeMbiX NapaMeTpoB OOMKHbI
COOTBETCTBOBATb MPU3HAaHHbLIM CTaHAapTam.

7.2.18 MpocnexnBaemMocTb

HomxkHa BbiTb obecneyeHa BepudpuKaLmMs NPOCMNEXMBAEMOCTM Ha CTaguM NPOW3BOACTBA U OOMKHbI
BbITe 0becneveHbl HeobxoauMblE MAEHTUUKATOPLI ANS CTAAWMA W3rOTOBNEHWs!, nocnegykollen obpaboTku
1 ucnonb3oBaHus. YkaszaHHoe TpeboBaHue MOXeT ObiTb AOCTUMIHYTO NOCPEeaCTBOM HaHeceHusi HeobxoaMMon
MapKUPOBKM, T. €. YHUKaNbHOro MAeHTUUKATOpa KaXa4oro OTAeNbHOro 3NeMeHTa, COOepaLlero CCbifKy Ha
cepTudmrkaTbl MaTepmanos. B npouecce xpaHeHWs 1 Norpy3ovHO-pasrpy3oHHbIX paboT HeobxoguMo yoensTh
ocoboe BHUMaHWe COXPaHEeHUK UOeHTUdUKATOpPOB.

7.2.19 MapkupoBKa

MaTtepuanbl U KOMMOHEHTbI OMKHbLI UMEThH MapKUPOBKY, COOTBETCTBYHLLYH TPeBOBaHMAM MPUMEHNMbIX
CTaAHLAPTOB Ha NPOAYKLUMIO UK, €CNKU He yKa3aHo MHoe, TpeboBaHmAM Kk cucTeme mapkuposkn OCT 33259,
[24]. MapkvpoBka gomkHa OblTe Nerko naeHTUUuUMpyemMon, yCTOMYMBOM M OOMMKHA ObiTb pacnonoXeHa Ha
y4yacTKax, MCKMoYaloLWwmx ee nospexaeHue. MNpyM HaHeCEeHUM MapKUPOBKU METOA0M LUTAMMOBKM HEOBXoanmo
MUHUMW3UPOBATb CO3AaBAEMYHD NMPUW 3TOM KOHLIEHTpaLUWK HanpsKeHU.

7.2.20 JokyMmeHTauusa npoueayp KOHTponA

Ons npoOyKuMu, M3roTOBNSIEMOW B COOTBETCTBUM C TpeboBaHMAMMK HACTOALLEro cTaHAapTa, OOIKHa
ObITh BbINOMHEHA NPOBEpPKA Ha COOTBETCTBME TpeboBaHWSAM K MOCTABKE MOCPEOCTBOM MpOoBeAeHUS chelu-
anbHOro KOHTPOMS U UCMbITAHWUNA.

Bce maTepuanbl HeobxooumMo MOCTaBMsATb C AOKYMEHTaMW KOHTpona B cooTBeTcTBuM ¢ [OCT 31458,
OomkHa ObITb obecneyeHa NpOCNEXMBAEMOCTL AOKYMEHTOB [ANS KaXOoro KOMNOHeHTa pansepa. Martepua-
TNbl ANA KOMNOHEHTOB, paboTakwlmnx Nnog aBneHNeM, U KOMMOHEHTOR, BOCMPUHUMAKLLUX HArpy3KW, BKOYas
pacxodHble CBApOYHLIE MaTepuarnsl, JOMKHbl UMETb JOKYMEHT NPUEeMOYHOro KoHTpons — [JokymeHT 3.1 B co-
otBeTcTBUKM ¢ FOCT 371458. HemeTannuyeckue matepuanb! JOM¥HbI ObiTb CEPTUHOMULNPOBAHLI B COOTBETCTBUM
C NPUMEHUMBEIMKW CTaHOapTaMu.

7.2.21 Utoroean gokymeHTauus

TexHMYecKkne ycnoBWS C COTMAacOBaHHBIMW OTKIMOHEHUSIMUW, MPOEKTHasd OOKYMEeHTaUWs, Takas Kak
pacuyeTbl U YEPTEXU, pes3ynbTaTbl UCMBITAHUA U OMArHOCTUKKU, cepTUdUKAThl A0MKHbI BbiTb cobpaHbl U
OOITKHBI XPaHUTLCH B TEYEHME NMEPUOAa 3KCNnyaTalu B COOTBETCTBUM ¢ TpEBOBaHUAMMK K AOKYMEHTaL WM
(cm. 11.8).

B okoH4YaTenbHbIN KOMMAEeKT AOKYMEHTALWKM LOIDKHbI OblTh BKIIOYEHbI BBIMUCKU M3 TEXHWYECKMX YCrOo-
BWIA Ha M3roTOBMEHWEe W NOoSHble CTaTUCTUYEeCKMe AaHHble 0 XMMUYECKOM COCTaBe, MeXxaHW4ecknx CcBoMCTBax
1 06bemax NoCTaBKM.

7.2.22 3awumta u obcnyxuBaHue

Takne KOMMOHEeHTHI, Kak Tpyba panzepa, KOMMOHEHTLI U COEAVHEHWS pai3epa, OOMKHbI ObITh 3alyumLe-
Hbl OT MOBPEXAEeHWW C MOMEHTa W3roTOBNEHWA [0 nepefadu B aKCnnyarayuio, a Takke B Ted4eHne nepuoaa
akcnnyaTtauuu, BKMYas XpaHeHue.

Bce koHUbl TpyD/coeguHmuTenen JomkHbl ObiTb CHabXeHbl COOTBETCTBYOLLMMIK 3aLLUTHBIMUW KpbILLKaMu/
3arnywkamMu ana repMeTusaninmn nonocTen pansepa 1 3aluThl KOHLOB Tpy6/coequHUTENER BO BPEMS NOrpy-
304YHO-PA3rPY304HbIX paboT U XpaHEHUS.
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7.3 U3penuna

7.3.1 O6wme nonoxeHnA

Ecnwn TpeboBaHWst HAcToALEro cTaHgapTa BCTyNakwT B NpoTUBopeyre ¢ TpeboBaHMAMK cTaHOapToB, UC-
NONb3yeMblX NPU U3rOTOBNEHWMM TPYD 1 OpyrMx KOMNOHEHTOB, TpeboBaHWA HACTOSALEro cTaHdapTa ABNATCSA
onpegensaLLUMU.

7.3.2 Tpybbl

TpybHble anemeHThl pan3depa 3/PC, paboTatowme nog gaBneHneM, JOMKHbI BbiTb M3roTOBNEHBLI U3 Bec-
LWOBHbIX TPY6.

Kak MvuHMMyM, Tpy©bl, paboTatowmne nog AaBrneHneM, OOMKHbI ObiTb M3rOTOBMNEHbLI U UCMbITAHBLI B COOT-
BeTCcTBMKU ¢ TOCT ISO 3183, FOCT 31446, FOCT 32696 unv aKBMBaNeHTHbIMW CTaH4apTaMK Ans MeTannu-
Yeckux Tpyo.

[na Bcex Tpy6 gomkHbl ObiTh BbINONHEHbLI UCMBITAHWA Ha TBEpOOCTL B cooTBeTcTBUM ¢ FOCT SO 3183,
FOCT 31446 vnnun aKkBMBaNEHTHbIMW CTaH4apTaMu.

7.3.3 KoBka n o6bemMHan WwrtaMmnoBkKa

7.3.3.1 O6wme nonoxeHus

MoKoBKM OOMKHBI BbITE MOABEPrHYTH MexaHW4Yeckon ropadven abpaboTke (MpoTsikke) Mo BCel gnvHe
AN OOCTMKEHUS POPMbI, MaKCUManbHO BriM3Koi K oKoHYaTenbHoW. TEXHOMOrMA NPOTSKKW AOIMKHA ObITh Bbl-
©paHa Takum obpasom, 4Tobbl GbiNKu obecneveHbl Hanbonee BnaroNpuUsATHLIE HanpaBneHe BOMOKOH W CTPYK-
Typa Martepuarna C y4eTOM KOHCTPYKUMWM W YCMOBWA NPUMEHEHWSA W3roTaBnMBaemMoro KOMMoHeHTa. [JomkHo
ObITb yOeneHo BHUMaHWe OTCYTCTBUIO OMacHbIX AedeKTOB, KOTopble MOTyT NMOABUTLCA Ha NMOBEPXHOCTU KOM-
noHeHTa nocne npoTsxkn. KoadduumeHT ykoBa gomkeH 6biTb He MeHee 3:1.

TpeboBaHUA K XMMUYECKOMY COCTaBy MOKOBOK AOMKHbI yCTAHABNMBATbCSA B 3aBUCHMOCTH OT NMPOEKTHbLIX
TpeboBaHwii. MoKoBKM JOMMKHBI COOTBETCTBOBAaTh TpeboBaHuam FOCT 8479 (cm. makxke [25]). TpeboBaHus K
MOKOBKaM W M34enusam, Nony4eHHsIM MeTogoM 0ObeMHOo WTaMnoBKW, MOryT BbiTb YCTAHOBMEHbI HA3 OCHOBE
NPW3HaHHbIX cTaHaapToB, Takux kak FOCT 7505 (cm. makxe [26], [27] unu [28]).

7.3.3.2 NaroToBneHne

Ctanb gomkHa BbiTb NONMHOCTLIO PACKACIEHHON, A0MKeH BbiTb 0BecnedeH KOHTPONb MUKPOCTPYKTYPbI
M HEMETannUYecKnx BKIIOYEHWIA.

TepmoobpaboTky Heobxogvmo npoBoAuTe B cooTBeTcTBuUM ¢ FOCT 33439. [Ina poctuxeHws Tpebye-
MbIX MEXaHW4eCcKUX CBOWCTB AOMKHbI ObiTh BLIMOMHEHbI 3aKanka v oTNycK nNpy cybKpuTuYeckon TemnepaTty-
pe nocne npeasapuTensHon obpabotku. Nepen npoBegeHWEM 3akankyM M OTNycKa OOMKEH BbiTb BbIMOMHEH
BXOOHOW KOHTponb nokoBok. CogepxaHue yrnepoaa cnegyer onpenensaTh B TOYKE BbINOMHEHWUST UCMbITAHUS
Ha TBepgocTb. TepmoobpaboTtka gomkHa BbiTe NpoOBEAEHa B COOTBETCTBMW C LOKYMEHTaNbHO 0QOPMIIEHHON
npowenypomn.

Mpouecc TepmoobpaboTku AomKeH ObiTe 3a40KYMEHTUPOBaAH MpW NOMOLLUM aMarpaMmm TepmMoobpaboT-
KW, KOTOpble OOIMKHbLI BXOAUTE B COCTaB OOKYMeHTauun koHTponsa. TepMmoobpaboTka matepvanos, nogeep-
YKEHHbIX OeNCTBUID CKBaXXUMHHOTO (britomMaa v KUOKOCTEN, UCMOMb3yeMbIX MPU BHYTPUCKBAXKWHHbIX ONepaumnsx,
pgomxkHa cootBeTtcTBoBaTh [OCT P 53679, FOCT P 53678.

3akanka gormkHa BbiTh OCyLLecTBNeHa TaMm, rae 3TO BO3MOXHO, CHapYXW U U3HYTPWU n3genus. 3akanka
JOMKHA ObITb BLINOMHEHA TakuM 00pa3omM, YTODOLI UBMEHEHWE MEXaHMYECKUX CBOWCTB Mo BCEMY NONepeyYHoOMY
CedeHUo n3genusa BbINo MUHUManbHbIM. MMOCTaBLLMK OOMKEH NpefoCTaBUTL NOATBEPXKOEHUE, YTO TEXHOMO-
rmsa oTnycka obecnedYnBaeT JOCTUXKEHUE HEODXOANMON TeMNepaTyphl NS BCEX NMOKOBOK.

PemOHT ¢ ncnonb3oBaHneM CBapKW ONSA MOKOBOK W WU3OENUIA, NOMyYeHHbIX METOA0M 0BbEeMHON WTam-
MOBKW, HE JOIKEH BbINOMHATLCA B€3 NMCbMEHHOrO COrnacoBaHWs 3aKkas4yuka.

7.3.3.3 XMMW4YECKMIA COCTaB N MexaHW4eckne UCnbiTaHuA

3akaszuuk OOMKeH NpedoCcTaBUTL AaHHbIE O LUKINe TepMuyeckoi 0bpaboTky, NpoBoAWMON NOCIE BLINOM-
HEHWS CBapOYHLIX paboT, ecrnv NpuMeHUMOo. TpeboBaHUA K UCMbITAHMAM U KpUTEPUU A0MYCKa AOMKHbI ObITh
cOornacoBaHsbl.

MopgenupoBaHve TepmMoobpaboTKn MCMbITbIBAEMOW AeTanu W TecToBoro obpaslua OOMMKHO MCMonNb3o-
BaTbCA B TEX Cry4yasix, KOrga CBapHOW LUOB MEeXOY KOMMOHEHTOM C APYrMMU AeTansaMu OOMKeH NponTu Tep-
MU4eckyo 06paboTky nocne cBapku.

VMcnbiTeiBaeMbIn 0bpaszel, OOMKeH UMETb YANTMHEHWE UITM HANyCK HAa NPOBObI MOKOBKU UMK LUTAMMOBKU.

O6beM ucnbITaHWiA, KOTOPLIE OOMKHbI ObiTb BLIMOMHEHLI BO BPEMS NPOU3BOACTEA, AOIMKEH COOTBET-
cTBOBaTh TpeboBaHuaM Tabnuubl 16 Ans kaxgon nnasku. Mecto oTbopa 06pa3yoB U3 MOKOBKWA UMK LWITAMMO-
BaHHOW AeTanu, AOMKHO COOTBETCTBOBATL [29] N onpedensiTbCs MO COrMacoBaHWD ¢ 3akasdukom. [NocTtas-
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LMK OOIDKEH NOATOTOBUTEL CXEMbI pasMeLLeHns HanyckoB Ha nNpobbl 1 mecT oTbopa obpasuoB st UCNbITaHWUA
OIS YTBEPXKOEHWA 3aKa34MKOM.

Ecnv npumeHMMo, opueHTaumMsi 06pasLoB O0MKHA ObIT MOMNEpeYHoN No OTHOLUEHWIO K HAMpaBneHu
OCHOBHOI 06pabOoTKK BO BPEMS KOBKW UMM 0OBEMHOR LUTaMMOBKU.

CyMMapHyH ONWHY HamnyckoB ANS MCMbITAHWA nogbupaloT ucxons U3 napameTpoB MOKOBKW B COOTBET-
ctBuM ¢ TpeboBaHusmn [30]. Hanyckn Ha npobbl QOMKHLI MMETb pasMep, COOTBETCTBYIOWMA HanbonbLWen
TOMLMHE CeYEHWA MOKOBKW, ANA KOTOPOW NPOBOAAT UCMbLITAHWUSA, U, KaKk NPaBMMO, AOMKHbI BKNIOYaTL TEPMUYE-
CKYHO MEepPEeXOoAHY0 30HY. Pasamep fomkeH OblTb 4OCTATOYHBIM 4N BbINOMHEHWS BCEX UCMbITAHWA U JOMOMHW-
TenbHO 0becneyrMBaTt BO3IMOXHOCTEL MOBTOPHLIX UCMBITAHUIA.

MexaHu4eckne CBONCTBA NMOKOBKU, NOMy4YaeMble B MPOLLecCe UCMBITAHUA Ha pacTsiKeHWe, yaapHbIA 13-
rmd no Wapnu u TBepaocTb, 4OMKHBI COOTBETCTBOBaTL TpeboraHuaM Tabnuuel 16. Ecnu HoMMHanbHasa Ton-
LWMHa npesblwaeT 25 MM, 06pasLbl ANs UCNbITaHUA Ha pacTskeHue u yaapHbeiin narnb no Wapnu moryT ObiTb
Bblpe3aHbl M MCMbITaHbl NPU 3HAYeHUN TOMLWMWHbI, cocTaBnsiowem 50 % oT HoMMHanbHON. McnbiTaine Ha nna-
CTUYHOCTb MO TOSLUMHE OOIKHbI OblTh BbINOMHEHbL! ANS KaXKAoN nnaeki. KopposnoHHble UCnbiTaHus cneayet
NPOBOAWTL MO COrMacoBaHUIO 3aKasdnka 1 npomseoauTens (cM. 7.2.13.4). TeepoocTh OoMmKHA BbITh U3MepeHa
B HECKOMbLKMX MecTax BAonb obpa3sua no nepudepum B MECTax MexaHu4eckon YyepHoBon obpaboTku.

Tabnuuya 16 — XMMWYECKUIA aHaNM3 N MEXaHWYECKNEe MCMbITaHMsA NOKOBOK

Tun ucnelTasuin | YMcno 1 NepuognMHHOCTL UCNBITAaHWIA
OnpegeneHne XMMWYECKOro cocTaea OpawvH Ha nnaeky
PacTtspkeHne OaOnH Ha NapTUo NNaBkK ¢ TepmoobpaboTkon
WMcneitanma no Wapnu ¢ V-06pasHbiM Hagpe3om OpfuWH KOMMNMEKT Ha NapTuio NnaBkn ¢ TepmoobpaboTkon

OOuH Ha Nnaeky ons npMMeHeHus B MpUCYTCTBUM

KoHTponke TBREpAOCTM MO TOMWUHE
cepoBogopoaa

KOHTpOJ’!b I'IOBerHDCTHOI?I TBEPOOCTH Mo cornacoBaHuio

O,D,VIH Ha nnaeky anda npuMmeHeHuAa B NpUCyTCTBMA

MeTtannorpadus
cepoBogopoaa

Bce nokoBkW unuv getanu, M3roToBneHHble MeToAoM 0B6beMHOW LUITaMNoBKW, Bonblworo pasmepa (ycu-
TNEHHbIE U HATSHKHbIE CeKUMM) noanexar ucneliTaHnam. O6bem uCnbITAHUA MOXET BbiTh YMEHbLUEH ONA He-
DonbLUKX NOKOBOK, T. €. MOKOBOK AI1A MEXaHUYECKUX coeanHuTenen, cneaywwmm obpasom: 100 % ansa nepBbix
10 noKoBOK Kaxaoro pasmepa v Tvna, 3ateMm 10 % Ansa kaxgoro pasmepa u Tuna. Ecnu peaynstatel 0gHOTO
13 UCnbiTaHWiA NepBbix 10 MOKOBOK He COOTBETCTBYHT 3a4aHHbIM TpeboBaHWAM, BCe MOKOBKW UMW AeTanu, us-
rOTOBMNEHHbIe 0OBLEMHOI LITAMMNOBKOW, 3TOTO paamepa W TUNa OOMKHbI ObITk UCTMbITaHbI.

7.3.3.4 BuayanbHbll KOHTPOIb U HEPa3pYLUAKLWWIA MHCTPYMEHTAalNbHbIA KOHTPOMb

[MOKOBKM OOMKHBLI ObITE NPOBEPEHbI METOAOM Hepa3pyLUakLlEero MHCTPYMEHTANBHOrO KOHTpONns Ans
NOATBEPXKOEHUSA OTCYTCTBUS KPUTUUECKUX BHYTPEHHUX UMK BHELUHUX 0edEeKTOB.

TpeboBaHua K nepcoHany, metogam, obopyaoBaHuio, NpoLeaypam 1 KpuTepusam gonycka npu npoBege-
HUW HepaspyLlaloLWero KOHTPonsa NpuBeaeHb! B 7.5.

Kaxgaa nokoBka WNu geTanb, M3roTOBMEeHHas MeToAoM 0OBLEeMHOA WTaMnoBKW, OOMKHA MPOXOAWUTb
100 %-HbIA BU3yanbHbIA KOHTPOMNb HAPYXKHOW MOBEPXHOCTW M OOCTYMHLIX YY4ACTKOB BHYTPEHHUX MOBEPXHO-
ctei B cootBetcTBUM ¢ FOCT P EH 13018 npu obecne4eHun TpeboBaHW K OCBELLEHUID.

100 % nokoBOK UNW AeTanen, U3roToBNEeHHbIX METOLOM OOBbEMHOW LUTAMMNOBKW, OAOMKHbLI NMPOXOOUTb
KOHTPOMb METOA0M MarHMTONOPOLLKOBOW AedeKkTockonuu B cooTeeTcTBumn ¢ FOCT P 56512 v ynbTpa3ByKoBOK
Jedektockonuun B cooTBeTcTBUMU ¢ FTOCT 24507.

MarHuTonopolwkoBas AedeKToCKONUs AoMmKHa ObiTh BhINONHEHA Nocne 3aKnynMTensHOU TepMUYecKon
W MalWHHOW 06paboTkmn No BCEW MOBEPXHOCTW (BHYTPEHHEN, HAPYXHOW K Ha KOHLIaxX/KOHLEBLIX ackax Ha-
CKOMbKO BO3MOXHO) Ha BCEX AOCTYIMHLIX NMOBEPXHOCTAX. TOPLEBLIE MOBEPXHOCTU AOMKHbI BbITh NPOBEPEHLI
ONs BbIABMNEHUs paccnoeHus B cooteetcTBuM ¢ TOCT /SO 3183. Ocoboe BHUMAHME OOMKHO ObITh yAeneHo
NMOBEPXHOCTAM, Ha KOTOPble YCTaHaBMMBaIOT YNIOTHEHWUS], M 30HaM C HanbOonbLUen KOHLeHTpauMen Hanpsixe-
HWA. Ecrin BO3MOXHOCTL JOCTyna Ansa nposefeHusa edeKToCKONUKM B NPOXOAHOM OTBEPCTUN OrpaHuyeHa, To
OomKkHa ObITe NpOBeAeHa yNbTpa3BYKoBas 0edeKTOCKONWS NOKOBKM Nepes BbiCBeprvBaHWeM OTBePCTUS UK
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OKOHYaTenbHOM MalunHHON 0BpaboTkon oTBepcTMA. MarHMTonopolwkoBasa OedeKToCKONWA 4oMmKHa ObiTh Bbi-
NnofiIHeHa Ha BCexX KOBaHbIX AeTansx.

YnbTpa3eykoBasa AedeKTOCKONUS AOMMKHa ObiTh BbIMOMHEHA ANS BCEX NMOKOBOK C MCMNOMNb30BaHWEM Mpsi-
MbIX M HaKMOHHbLIX NpeobpazoBaTteneil. YNbTpa3BykoBo OedheKTOCKONUK NOANeXKaT BCe NOKOBKU ¢ BoNbLWM
BECOM, T. €. MOKOBKW, UCMOMb3yeMble AMN5 U3rOTOBMNEHWS YCUTIEHHbIX U HATAXHbIX CEKLMIA. TopueBkblie NOBEpX-
HOCTW MOKOBOK WNW 3aroTOBOK, W3rOTOBMEHHbLIX METOAOM 00beMHOW LUTaMMNOBKW, O0MXKHbl ObiTb NPOBEpPEHb!
yrbTPa3ByKOBONW AeheKTOCKONMen AN BbisiBNEHWA NuHeHbix aedektoB B cootBeTcTBMM ¢ [OCT ISO 3783.
[ns NokoBoK HebOmbLWKMX pa3MepoB, TakMX Kak NOKOBKKM AN MEXaHUYeCKUX COedMHUTENEN, YrbTpa3ByKoBOM
JedekTockonuu noanexaT Bce nepeble 10 MOKOBOK Kaxaoro pasmepa u Tuna. Ecnu gedektor He oBHapy-
eHo, 00beM NMpoBeAeHNs yNsTPa3BYKOBON AedeKTocKonMu MoxeT ObiTh yMeHbleH Ao 10 % cnydaiHo Bbi-
OupaeMbix M3Oenuii KaXKgoro pasmepa v TUna Ans ocTanbHbIX geTaneil NpoBepseMon NNaBku UMK NapTuu,
npowegwen TepmoobpaboTtky. Ecnu gedektsl BoisiBreHsl B nepebix 10 NokoBkax unu B NpoLecce NpoBeEPKN
10 % nokosok, To Bce 100 % nNokoBOK gaHHOMo pasMepa WM TUMa NoanexaT NnpoBepKe.

7.3.4 KOHCTPYKTUBHbIE 3NIEMEHThI

BonTbl, WNWNLKW W raiikn OMKHbI OblTb UCMbITAHLI B COOTBETCTBMU C 0O EenpM3HaHHbIMK CTaHgapTaMu
B OononHeHue kK TpebosaHuam B 7.3.5 u Tabnuue 15.

Kak npaBuno, matepuanom ans 60onToBbIX COEAUHEHUI ABMNAETCH YrNepoaucTasa unmM HA3KONMerMpoBaH-
Has cTanb, BbIOpaHHasa B COOTBETCTBMM CO cTaHAapTaMu, NnpyuBedeHHbIMKY B Tabnvue 17. [No cornacosBaHuio ¢
3aKa3q4MKkom MOryT BbITb MCNONbL30BaHbl 3KBUBANEHTHbIE CTAHAAPTHI.

Tabnwua 17 — CraHgapTel Ha maTtepuanbl 60NTOBLIX COEANHEHWA

MwuHumaneHas
[NpumeHeHue bont [anka pacuyeTtHas
Temneparypa
FOLT IS0 8261, FOCT ISO 898-2 0*C(382°F)
rpynna npo4HocTh 8.8
Cwm. [31], [32], Cwm. [33], [34], 0°C (32 °F)
rpynna npo4HocTn B7 rpynna npoyHocTn 2H
NopBogHoe
Cw. [35], [36], Cw. [33], [34)], .
rpynna npoyHocTtu L7 rpynna npoyHocTm 4/S3

Cwm. [35], [36],

Fpynna NpoyHocTH L43 Cm. [33], [34], rpynna npodHOCTH 7 —100 °C (-148 °F)

Cm. [33], [34],

Cwm. [31], [32], rpynna npoyHocTu 2H, 0°C (32 °F)
rpynna npodHocTtu B7M rpynna npoyHoctyu 2HM unu
B npucyTcTaum rpynna npovHocTn 7M
cepoBogopona Cm. [33], [34],
Cm. [35], [36], rpynna npoyHocTh 2H, — o
rpynna npoyHoctn L7M rpynna npoyHocty 2HM unu =0 |=148 °F)

rpynna npoyHocT 7M

MpumeyaHue — lpuMeHeHne BONTOBLIX COEOUHEHWI, YCTONYUBLIX K CEPOBOAOPOAHOMY PACTPECKUBAHWIO,
cooTtBeTcTBYOWMX FOCT P 53679, TOCT P 53678, ([31] L7TM u [35] L7M), [THCT 485 [34] L7M, He Tpebyetca aons
pan3epoB, paspaboTaHHbix AnA paboTel B NPUCYTCTBMM CEpoBOAOpOAa, ecnv BonTel MCNONB3YIOT B cpede, KoTopas
He AonyckaeT KoHueHTpauun HoS. BosHukHoBeHMe KoHUeHTpaumn H,S BO3MOXHO 13-3a TepMOU30NALMK, dhriaHUeBbIX
NMPOTEKTOPOB UMW HEKOTOPBIX KOHCTPYKTUBHBIX 0COBeHHOCTEN. MNPpOeKTUPOBLLMK AOMKEH Y4MTbIBaTb, YTO BoNToBLIE CO-
eguHeHus, cooTBeTcTBYtoWwMe FOCT P 53679, FTOCT P 53678, UMeloT NOHWXEHHYIO MPOYHOCTb Ha pacTsXeHue.

BopopogHoe oxpynynBaHue, yCTanocTHble CBOMNCTBA M Nnactudeckas gedopmauus npyu AnNUTemnbHbIX
HanpsKeHMAX OOMKHbI BbITb NPUHATEI BO BHUMaHWe TaM, rae 9To NpMMeHUMO.

Ecnu Bcnegcteve TpeboBaHMii K KOPPO3WOHHBEIM CBOWCTBAM MMV MO APYTMM NpudrMHam TpebyeTca npu-
MEeHeHWe gpyroro matepuana gns 6onToBbIX COeAUHEHWIA, MaTepuan JomKkeH ObiTe BbIOpaH B COOTBETCTBUN
¢ 0bwmmu TpeboBaHuAMU, NpUBEOEHHBIMU B HacTosaweM ctaHgapte. Ocoboe 3HayeHUe MMetoT TpeboBaHus,
npuBegeHHble B Tabnvue 15.
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TeepgocTe BONTOB M3 YrmepogucTod W/WNWM HW3KOMErMpoBaHHOW CTanu [OoMKHA ObiThb HMKe, 4em
350 HV10.

BonToBLle coequUHEHUsA U3 YIMepOAUCTON U/UMK HU3KONErMpoBaHHOW cTany AOMKHbI UMEThL ranbBaHu-
4Yeckoe UMW ropsyee NoKpbITUe LMHKOM MIW aHanorMyHyo 3awmTy oT Kopposuu. LinHkoBaHue ropsvmm cno-
cobomM gormxkHo cooTBeTcTBOBaTL MOCT 9.307. MNMocne ransBaHUYeCKOro UMM ropsYvero LMHKOBAHUA OOMKHA
ObITb BbINOMHEHA CYLUKA.

Ona npymMeHeHWs B NOABOAHbLIX YCNOBMAX HeoGXoOuMo MoATBEPAMTb, YTO BO3MOXHOE pacTBOpeHue
LIMHKOBOIO CNos He NpUBeAET K 3Ha4YMTeNbHOW NoTepe NpedBapuTenbHOro HaTseHus bonTa.

7.3.5 Bnok nnaBy4ecTU ¢ HaNnoONHUTENeM U3 CUHTaKTU4YeCKOW NeHbl

Tun 1 Ka4eCcTBO MaTepuanoB O0MKHbI Nogdupateca ana obecnevyeHna HeobXoOMMON BbITANKUBAKOLLEN
CWMbl HA NPOTSKEHUN NPESYCMOTPEHHOIO CpOKa CryX0bl ¢ YY4ETOM NPOTHO3UPYEMOTO CHIDKEHWS NNaBy4YeCcTU.

MnaBy4yecTb CUHTAKTMYECKOM NEHbI CO BPEMEHEM CHIKaeTcsi B pesynbtate abcopbumm Bogbl. CKopocTb
noTepu nnaey4vecTn (BcrnegctBue abcopbunm Bogbl) 0O6paTHO NpoONOpPLKMOHanbHa NPOYHOCTK (M NNOTHOCTK)
CUHTaKTWU4eCcKoW NeHbl. Kak npaBuno, bonee TaXenble W XecTKre NeHUCTbie Matepuansl NpUMeHsT Ha bonb-
wux rmybuHax u/unv npu Gonee NpoaoMKUTENEHOM NEPUOLE IKCNNyaTauuu.

[MocTaBLWMKN CUHTAKTUYECKUX NMOPUCTBIX MaTepuanoB NpegocTaBnaloT geTanbHy UHOopMaLKo O no-
BEOEHWN CUHTaKTMYECKUX MaTepuarioB pazfnuM4yHOW MMAOTHOCTWM Ha pasHbIX rmybuHax, a Takke AaHHble 3KC-
TpanonsAuuK, KOTOpblie NO3BOMNSAKT MPOrHO3MPOBaTh CHWKEHWE BbiTANKMBaKLWENW CUIbl HA NPOTSXXEHMW CpoKa
ncnonb3oBaHus. Beibop cneumnanbHbiXx CUHTaKTUHECKUX MaTepuanos cregyeT 060CHOBbLIBaTL pesynbTatamMm
MCNBITAHUNA.

7.4 WaroTtoBneHue U nocraBKa

7.4.1 O6wWwKe nonoxeHUn

MocTaBLwmnk gomkeH obecnevynTb HanM4mMe CUCTEMbI KOHTPOISA Ka4yecTBa, BKIYas NpyBneYeHne Ksanum-
h1UMpOoBaHHOTO NepcoHana u onpegerneHne obnactein OTBETCTBEHHOCTH.

HomkHa bbiTe oBecneveHa MaoeHTUMMKaUNA MaTepUanos Ha BCEX aTanax U3roTOBMNEHWS.

B npovecce 13roToBneHusa 4omkHo ObITe 0becnedeHo cobniogeHne 4ONYCKOB reOMeTpUYECKMX pa3mMepoB
W 3Ha4YeHWI LLIEPOXOBATOCTU NOBEPXHOCTM, YCTAHOBIIEHHLIX MPU NPOEKTUPOBaHWMK pan3epHon cuctemsl 3/PC.

Bce nedekTbl KOHCTPYKTUBHBIX KOMMOHEHTOB M Y3NOB AOIMKHbI ObITh YCTPaHEHbI A0 TOro, Kak K HUM By-
LEeT OrpaHnYeH JOCTYN UK OHW ByoyT okpaweHbl NI NOKPbIThl 3alMTHBEIM MaTepuanom.

N3rotoBWTENb LOMKEH NPUMEHATE CUCTEMY MapKUPOBKKU (HymepauuW) CBapHbIX WBOB ANA WX NOEHTU-
dhuKaymn Ha YepTexax U UCNoNb30BaHWS B CCbINKax B TEXHUYECKON OOKYMEHTaLKUn.

Bce netanu, MaroToBneHHbIe CBAPKOW, AOMKHBI MPOATH TepMUYECKY0 0BbpaboTky.

Crapka He gonyckaeTcs B 30Hax BbIMoMHeHus obpaboTku, npegnonaratllei XonogHy AedopMauuio.

7.4.2 TexHonoru4yeckue npouenypbl cBapKku

TexHonorvyeckue npoueaypbl CBapkM AOMKHbI OblTb paspaboTaHbl B COOTBETCTBUWM C TPEDOBaHUAMM
[37], [38], [39].

7.4.3 ATTecTaumna npouegyp cBapku

ATTecTauus npouenyp cBapku U30enuia M3 ctany JomkHa ObiTh BbINOMHEHA B COOTBETCTBUM C TpeboBa-
Huamu FTOCT P MICO 15609-1 — MOCT P MCO 15609-6, TOCT P MUCO 15607, [37], [38], [39].

MexaHu4eckne WCNbITAHWA OOMKHbl  ObITE MpoBedeHsl B COOTBETCTBUM C  TpeboBaHUAMM
FOCT P MICO 15609-1 — TOCT P MCO 15609-6, [39] nnun 3KBMUBaNeHTHbIX CTAH4APTOB W AOMONHUTENbHbIMU
TpeboBaHMAMM HacTosLero ctaHgapTa. MexaHu4yeckne UCNbITaHWst OOMMKHbI BKNHOYATL MCNbITAHWA Ha pac-
TshKeHWe, yaapHbid n3rmb no Wapnu, Ha M3rnb u TBepAOCTb CBapHbIX WBoB. Ecnn npyMeHuMo, cnegyeT npo-
BOAWUTE UCMBITAHUA HA aHanu3 MexaHuK1 paspylleHus (cm. 7.2.10).

KoHTpomnbHLIA cBapHOW LWOB AormkeH BbiTk npoBepeH Ha 100 % c obenx cTOpoH U AomKHa BbITh BbINOM-
HeHa NpoBepKa Ha 00beMHble OedeKTbl METO4AMU Hepa3spyLualoLlero KOHTpons. Kputepun gonycka cBapHoro
LWBa AOMKHbl COOTBETCTBOBaThL TpeboBaHMAM, NpMBeaeHHbIM B Tabnvue 18.

7.4.4 ATTecTauMa cBapLiMKOB 1 ONMepaTopoB cBapo4YHOro o6opygoBaHusA

ATTecTauus CBapLLMKOB 1M ONepaTopoB CBapOo4HOro o6opyaoBaHusa AomKHa ObiTe NpoBeAeHa B COOTBET-
cteumn ¢ FOCT P MCO 9606-1, TOCT P MCO 14732, [39] unn 3KBUBaNeHTHLIMW cTaH4apTaMu.

7.4.5 CBapo4Hble MaTepuansli

CrapouHble Matepuansl JOMKHbI COOTBETCTBOBATL YCIOBUSIM NMPUMEHEHUSA B COYETAHUN C OCHOBHbLIM
MeTannom, npoueaypaM cBapkM M obecnevvBaTb (POPMUPOBaHWE CBApPHOro Wea ¢ TpebyeMbiMU MexaHu-
YeCcKMMWU CBOMCTBAMWU M KOPPO3MOHHOW CTOWKOCTBIO B OKOHYaTENbHOM COCTOsIHMWM. CBapoYHble Matepuansi
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OOMKHbI COOTBETCTBOBAaTb NPW3HAHHbLIM cTaHdapTaMm, Takum kak FOCT P MCO 544. Ceapo4dHblie maTepuansbl
cnepyet BbibupaTh Takum obpasom, 4Tobbl MeEXaHUYeCKMe CBOMCTBA MeTansa CBapHOro LWBa COOTBETCTBOBA-
NN TEXHOMNOIMYECKOM NpoLieype CRapKu.

[omkHbl BbITh YyCTAHOBMNEHbI TpeDoBaHWUS K MakCcMMansHOMY COLEepXaHuK BO40pOoAa B MeTanne ceap-
Horo wea. Mpw BbiIbope CBapOoYHbIX MaTtepuarnoB cnefyeT yunTbiBaTb UX KOPPO3UOHHLIE CBOMCTBA U MeXaHu-
YecKkue CBOWCTBa nocne TepmoobpaboTku.

[na ycnoBui akcnnyaTauun B NpUCYTCTBUM CEPOBOLAOPOAA XMMUYECKUIA COCTAB CBapO4YHbIX MaTepua-
NOB O0SLKEH cooTBeTCTBOBaTh TpebosaHuam MOCT P 53679 n FOCT P 53678. MNpuMeHeHne Ansa KonbLEeBbIX
CBapHbLIX LUBOB CBAPOYHLIX MaTepuanos, KoTopblie hOpMUPYIOT LWOB ¢ codepxaHuem Ni bonee yem 1 %, go-
NycTMMO Nocne noaATBepXOeHUsa UX NPUMEHUMOCTU pe3ynkTaTaMu UCMbITaHWIA HAa CEPOBOAOPOLHOE pacTpe-
CKMBaHWe nofa HanpsikeHueM B cootBeTcTBUU ¢ TOCT P 53678—2009 (npunoxeHue B).

HomxHo 6bITb 0b6ecneveHo xpaHeHne 1 obpalleHne CBapodHbIX MaTepuarnos B COOTBETCTBMM C YCTaHOB-
neHHbIMKU TpeboBaHuAMM.

7.4.6 PopmMmoBKa 3arotoBoK

®opmMoBka nnacTuH, Tpyd U T. N. gormkHa ObITe NPOBEeAEHa B COOTBETCTBMY C NpoLeaypamMu, onpenens-
IOWMMK NocneaoBaTenbHOCTE TEXHONOMMYECKOro npouecca U ero KOHTpons.

Ecnu npu u3roToBneHnn MCNonb3yT Npouecckl xonogHow aedopMaunn, AomkHa ObiTb paccMoTpeHa
HEeobXoOMMOCTb MPOBEAEHUSA MCNbITAHUI Ha nocrnegedopMaUnoHHoe cTapeHe. Taknme UCNbITaHWA OOMKHbI
ObITb BbINOMNHEHLI B 06A3aTensHOM nopsaake, ecnv 0bwaa gedopmauns npesbiwaet 5 %.

Mpouecckl M3aMeHeHWUs DOpPMbl B rOpAYeM COCTOSIHUM AOMMKHbI ObiTh BbINMOMNHEHb! B rpaHMUax 3aHa4yeHun
MUHUMAanbHBLIX U MakCUManbHbIX TeMNepaTyp, NpeayCMOTPEeHHbIX A48 TepMoobpaboTky cTanu nocne cBapKu.

[Mocne 3aBepLUEHUS TEXHOMOMMYECKOro NpoLuecca AOMKHbI OblTh JOCTUIHYTHI 3aaHHble MeXaHU4eckmue
CBOWCTBA M3aenus.

7.4.7 MNony4eHue n3genun, vaeHTUPUKaLMUA U MPOCNEXNBAEMOCTb

Bce vzgenus noganexar npoBepke HENOCPeACTBEHHO nocne nonyyveHus. [lomkHa ObiTb NpoBegeHa npo-
BEpKa HOMEHKNaTypbl U KONMYecTBa U3genvid. Magenus ¢ Hannynmem noBpexXaeHuid JoMKHbl BbiTb OTYETINBO
NpPOMapKUpOBaHbl 1 OTAENEeHbl OT OCTalbHbIX.

JomkHa BbiTe NpoBeAeHa NPOBEPKa U3OENUA HA HanuyMe MexaHUYecKown KpoLUKX, 0BNMoMKOB 1 Apyrnx
3arpsA3HeHuii. Maoenus OomkHbl BbITe NMOMHOCTBIO o4MLleHbl Nepen cbopkoi. MicnonbayeMbld MeTOa OYNCTKM
He OOMKeH NPUBOLAUTL K MOBPEXAEHWUIO BHYTPEHHErO MOKPbLITUS.

[na Bcex u3genuii gomkHa BbiTb paspaboTaHa cucTema, KoTopasi obecnedmBaeT X NpaBUNbHYLO yCTa-
HOBKY U MPOCNeXnBaeMoCTb CepTUUKATOB. MaeHTUMUKALWA U3NENUA [OMKHA COXPaHATLCA NpU UX nepe-
MeLLEHUN, XPAHEHUW 1 B NMPOLIECCE TEXHOOMMYECKUX onepauui.

Cuctema npocnexmnBaHua CEKUUA pan3epa OomKHa BeiTk Mcnonk3oBaHa ans hopMUpPOBaHUS AOKYMEH-
TauMM Mo HOMepPaMm CBapHbIX LUBOB, MPOTOKOMNAaM HepaspyLUakLLero KOHTpons, Hymepauuu Tpyb, coeguHuTe-
nen, getanen (ecnu NPUMEHMMO), ANMHE CeKUUA 1 ngeHTUudrKkaTtopam peMoHTHbIX paboT. Cuctema goSmKHa
BbISABNATL Aybnupytowme 3anucu. OTaenbHble CeKUMU OOIMKHbI ObiTh MapKMpoBaHbl B COOTBETCTBUM C yCTa-
HOBMEHHOM CUCTEMOWN OTCMNEXMBaAHMUS CEKUMA pan3epa C MCNONb30oBaHWeM Kpacky, noaxoadillen ansa npume-
HEHWUSI B MOPCKUX YCINOBUSIX.

7.4.8 Pe3ka

[Mpn Tepmuyeckol peske ocoboe BHUMaHWE criefyeT yaensaTh NoKanbHbIM BO3AENCTBUSM, BIVSALLIUM
Ha CBOWCTBa MaTepuarna, U BO3MOXHOMY oforalleHnio NoBepXHOCTHOrO cnos yrnepogom. MoxeT notpebo-
BaTbCA NMpeaBapuTenbHbIA HarpeB 30HbI paspesa. 3arpsisHeHne yrinepogaom AOMKHO ObiTh yAaneHo nocpeg-
CTBOM LWNMdoBaHUs MOBEPXHOCTKU U3aenus.

7.4.9 NMoproTtoBKa K cBapke U cbopka nop cBapKy

lMepen ceBapkoi OOMKHbLI BBITE yaaneHbl NpoKaTHas OKanuHa, pXaeyvHa U T. 4., KPOMKa Mof CBapKy
JOMKHa BbITh cyxon u yucTon. CBapuBaemas KOHCTPYKLWS OOMKHA BbiTb NpoBepeHa nepes BhbINONHEHUEM
CBapKK. 3Ha4yeHWs 3a30pa Mexy CBapuBaeMbIMW KPOMKAMK 1 pafuarnbHoe CMeLLleHne AOMKHbI COOTBEeTCTBO-
BaTb MpoLeaype CBapKu.

TpyObl M cBapvBaeMble KOMMOHEHTLl OOMKHbI ObiTh 3aKkpenneHbl TakuM 0Opasom, Y4ToDbl MCKAKYNUTH
BO3HUKHOBEHME U3OLITOYHLIX HANPSIXKEHUA B CBAPHbLIX LLIBaxX B pe3ynkraTte ycaaku npu cBapke.

PaguanbHblie cMeLLeHMs U OTKITOHEHUS OT NepneHAMKYNsSPHOCTU NOATOTOBINEHHbLIX MO CBapKy TOPLOB
K ocu Tpy6bl OOMKHBI BbITE MUMHMMWU3VMPOBaHKI, HANPMMep NOCPeACTBOM NOBOpoTa Tpybbl, Noka He ByaeTt fo-
CTUrHYTO Hauny4llee NonoxeHue.

[ns y4acTkoB, YYBCTBUTENbHbIX K LWKIMYECKUM Harpy3kam, JOMKHbl OblTb YCTAHOBIIEHbI XXeCTK1e Tpe-
©oBaHuMA K pa3amepam TopLoB TpyD 1 JOMYCKOB Ha COMPSiKEHUE.
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MakcumanbHoe CMeLLEeHVE KPOMOK MO HAPYXHOMY OMaMeTpy He AOMmKHO npeBbiwath 10 % oT ToNwWmHbI
TOHKOCTEHHOTO anemeHTa (Ho He Bonee 3 mMm). bonbluee 3Ha4YeHNMe HECOOCHOCTU MOXEeT AOMNYCKaTbCs, ecriu
KOHLbl CEKLIMA CKOLLIEHbLI MOCPEACTBOM LUNMMAOBKA UMMM MaLIMHHOW 06paboTKM, C YKIOHOM He Bhile 1:4, npu
obecnevyeH MMHUMAamNbHON 3a0aHHOW TOMLWMHEI CTEHKU TPYObI.

JonycTumoe OTKNOHEHWe OT NMepneHauKynapHOCTM NOATOTOBMNEHHbLIX MO CBApKy TOPLIOB K OCK TPyDbI
LOMKHO ObITh yKa3aHo AN coeguHUTenen, npuBapusBaembix K Tpybam. Ecnm He ykasaHo uHoe, MakcuMarnb-
HO JOMYCTUMOE OTKMOHEHWE OT NepneHaMKYNAPHOCTU OOMKHO cocTaenAatb 1,5 MM Ha ANWMHE HOPMUPYEMOTO
y4acTtka 300 mm.

7.4.10 3aBOACKOW KOHTpPOINb

3aBOACKOA KOHTPONb CBapHLIX AeTanei ABNATCA NpeaMeToM COrMacoBaHWA 3aKazdunka U M3roToBmTe-
na. NMopsagok npoBefeHUs UCTbITaHWIA U 0OpMMNEHNE Pe3ynLTaToB AOMKHbI COOTBETCTBOBATL TEXHOIMOrMYe-
CKMM MpoLeaypamn CBapKu, ECNM He COrmacoBaHO MHOE.

7.4.11 BeinonHeHWe cBapoO4YHbIX paGoT

Bce onepauumn cBapku OomKHbl BbiTb BbINOMHEHbI B COOTBETCTBUM C TEXHOMNMOMMHYECKOW MpOouenypou
CBapKu.

YcuneHne cBapHOro LWBea OOMKHO ObiTb paBHOMEpPHbLIM U NMAaBHO COEANHATLCS C OCHOBHBIM MaTtepua-
nom Be3 3HauuTenbHbLIX Nogpe3oB. Bece cBapHbie LWBLI CTHIKOBLIX COEAUHEHWUI TPYD AOMKHBI BbITh C MOMHBLIM
nponnaeneHnem.

M pnMmedyaHne — KauecTtBo KOPHEBOro cnoA AnA OQHOCTOPOHHWMX CBapHbIX LUBOB OKa3blBAaeT 3HAYUTENbBHOE
BNMAAHWE Ha CONpoTuBNEeHWe YyCTarnocTu. CBapKa BO]'IbepaMOBbIM 3NeKTpogom B rasoBou cpeae ABnAeTca o aHUM 13 Me-
TodoB, obecneymBaroLLnX Xopollee conpoTuBrieHne yCTtanoCcT CBapHOro wBa.

7.4.12 Tepmuyeckana o6paboTka nocrne o6 bLEMHOWN WITAMMOBKA U CBapKU

Tepmu4eckyto 06paboTky crieoyeT BbINOMHATE B COOTBETCTBMU C AOKYMEHTanbHO ohOpMIEeHHON npo-
Leaypoi, KoTopasl On1cbiBaeT KpUTUYECKME NapaMeTpbl TEXHOMOIMYECKNX PEXKUMOB.

Wcnonb3yemble npy TepMmuyeckoin obpaboTke obopygoBaHue, npouenypbl MOHUTOPWHIA M 3anvcK Tep-
MWYECKOTro LMKNa OOSMKHBI COOTBETCTBOBATL PEXMMY TepmoobpaboTky.

Temnepartypy cnegyeT U3MepsaTe MO TOMLWMHE CBApPHOTO LWBA, eClW MHOE He ONMpenerneHo B NpUHSATOW
npouegype.

7.5 BuzyanbHbIA U Hepa3pyLakwLlWwUi KOHTpONb

7.5.1 OGwWmMe nonoxeHusa

MeToZbl HepaspyLLaKLLero KOHTPONs cregyeT BbibMpaTh C Y4eTOM YCIOBUA NPOBEAEHWS, BIUAKLMX Ha
YYBCTBUTENMLHOCTL MeToAa. [MpUMeHUMOCTbL MeTOAA ANA BhIABNEHUS 0eheKTOB OLEHUBAKOT C YY4ETOM CBOWCTB
MaTtepwana u3genus, reoMeTpun CoeguHeHUs U NPUMEHAEMON TEXHOMNOrMKN ceapkn. Ecnv meToabl Hepaspy-
LUALLEro KOHTPONSA OTNWYAKTCH NO CYLLECTBYOWMM OrpaHUYEeHUAM NMPUMEHEHUS U/UNN YYBCTBUTENBHOCTY,
TO MOXeT noTpeboBaTbCs UCMNONb30BaHWE HECKOMbKUX MeToAoB Ana obecneyeHuss TpebyemMoil BEpOATHOCTH
oDHapyXeHWsa onacHbIX 0edeKToB.

[Ons BbISBMNeHUS MNOBEPXHOCTHbIX AedeKToB u3genuin u3 GeppoMarHUTHbIX MaTepuanoB npeano-
YTUTENbHBIM METOAOM SBMNAETCHS MarHUTonopolkoBasa gedektockonusa B cooTteetctBum ¢ FOCT P 56512
[na onpegeneHus NOBEPXHOCTHbIX OeEKTOB HEMArHWTHbIX MaTepuanoB NPeanoYTUTENbHbIM ABMNAETCS
KanunnapHbliA metoa B cooTeeTcTBUKM ¢ [TOCT 18442 nnun BuxpetokoBasi 4edeKTOoCKoNMsl B COOTBETCTBUA C
FOCT P MCO 15549. lNpwn npoBeaeHWM MarHMTOMOPOLIKOBON AedeKTOCKONUA A0MmKeH ObiTb MCMNOMb30BaH
JIIOMWHECLIEHTHBIA MOPOLLOK B BUJE CYCMEH3UM.

[na onpeneneHuss BHYTPeHHWMX AedeKTOB HeobXxoAQMMO NMPUMEHSATb MEeTof, YNbTpa3BYKOBOW dediek-
Tockonuu B cooTBeTcTBUKM ¢ [OCT 24507 wnun paguorpadudecknii meTtoq B cooteetcteum ¢ [OCT 7512,
FOCT ISO 17636-1, TOCT ISO 17636-2. [Ins noBbilLeHA BEPOATHOCTM 0BHapyxeHnsa aedekra unm yTouHe-
HWA €ro NapaMeTpoB BO3MOXHO NocneaoBaTenbHoOe npuMeHeHre 060Mx MeToaoB.

MeTog yneTpasByKoBOM AeheKTOCKONUK, Kak MpaBuiio, NPUMEHAOT Npu TonwrHe obcnegyemoro yqacT-
ka bonee 10 mMm. MNpu TonwuHe meHee 10 MM BMECTO yNbTPa3BYKOBOW AeheKTOCKONMM MOXKeT OblTb MCMONb-
30BaH paguorpaduyeckuin MeTom.

Paguorpadryecknin MeToq ABNAETCA NpeanoyTUTENBHBIM ANA onpejeneHna obbemHblix aedekTos. [Npu
TonwmHe obecnenyemoro ydacTtka 6onee 25 MM KOHTponb pagvorpadyMyeckumMm MeTonoM cnefyet OONONHUTL
ynbTpa3ByKoBOW AedeKTOCKoNnen.
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MeTog yneTpa3sykoBon AeeKTOCKONUK ABMAETCHA NPeanoYTUTENbHbIM AMNA BbIABMEHUA MIIOCKOCTHbIX
pedektoB. Ecnu B npouecce aHanv3a ycTanocTu UMK MexaHWK1 paspyLleHnsa Heobxoanmo onpeaennTb Bbi-
COTYy uUnu AnuHy gedekTa, TpebyeTcs NpoBeeHWe yNbTPa3ByKOBOW AedeKTOCKONUN.

Ecnn 100 % KoBaHbIX U3OEnuii UNY U3Aenuin, M3roTOBMNEHHbIX METOA0M 06beMHOM LITaMNOoBKW, Bbinu
NnoABeprHyThbl HepaspyLllakLleMy KOHTPOM C WUCMOoMNb3oBaHMEM MeTOAOB, NMO3BONSAKLWMX OnpefensTb BHY-
TpeHHne gedpekTsl, npoBegeHre 100 %-HOro KOHTPONs ANS BbiABNEHUSA NOBEPXHOCTHLIX OeeKToB Heobxo-
AWMO TOMBKO NS M34EeNWiA, NOABEPrHYThIX MeXaHWYeckon 0bpaboTke, TakMxX Kak MexaHU4eckne CoeauHUTENN.

[ns onpegeneHns gedeKkToB MOXKHO MCMNONb30BaTh APYriMe MeTodbl UNK codeTaHne MeTonoB, Npu Ha-
NUYUK NOOTBEPXKOEHWA, YTO OHW B COCTOSIHMKM ODecneunTb BhiABNeHWe AedeKTOB B TOW Xe CTeMNeHW, 4To
obLenpuaHaHHble MeToabl.

MocTaBWMWK OOMKEH NpeAcTaBMTh Ha YTBepXAeHWe 3akasyduky AeTanbHble npouedypbl BU3yarnbHOro
KOHTPOJISt M MUCNOMb3yEMbIX METOLOB HEPAa3PYLLAILLEr0 KOHTPOMS, BKAOYas npoueaypsbl KanubpoBKM UCMoNb-
3yemoro obopyfoBaHus. BuayanbHblit KOHTPONb U HEPAa3PYLUAOWMWIA KOHTPOSb KOMMOHEHTOB pansepa W ero
obopyLoBaHUs cregyeT NpoBOAUTL B COOTBETCTBUM C TPEBOBaHMAMM CTaH4aPTOB, UCNONb3YEeMbIX MPY NPoekK-
TUPOBAHUU UM M3TOTOBMNEHWUU KOHTPOMNMPYEMOTO U3Lenusl, ¢ cobniogeHeM YCTaHOBNEHHbIX B HUX KpUTEPUEB
ponycka. CtaHOapTHbIE KpUTEpUKW JoNyCcKa AN NNOCKOCTHBIX AedeKTOB, UCNOMb3yeMble B MPU3HAHHbBIX CTaH-
JapTtax, cnefyeT OLeHUTb OO0 Havana UCMbITaHWIA C UCMOMb30BaHMEM OLIEHKU MEXaHWKN pa3pyLlieHus u/unm
OLEHKWN pacnpocTpaHeHWs yCTanocTHON TPELLKUHBI, a TaloKke KpuTepues, NnpuBedeHHbIx B 7.5.4. B 3aBucuMocCTH
OT NPOEKTHbIX TpeboBaHwWiA, JOMKHBI OblTh MPUMEHEHBI CaMbI€ XECTKUE KPUTEPUI OONYCKa.

O6nacTu, rae B NpoLecce CBapKM BO3HWKIKN 3HAYUTENbHbIE HAMNPSXXEHWUs, HanpaBneHHbIe Mo TonuuHe
u3genus, nognexar 06a3aTensHOMY yNbTPa3ByKOBOMY KOHTPOIO Ha HanvWuue naMennsapHbIX TPeLLWH.

YneTpaseykoBasa AedeKTOCKONMA MOXET ObITh NPOBEAEHa 40 OKOHYATENBHON MallUHHON 0BpaboTKy.

Bce pesynbtaThl Hepaspyllalolwlero KOHTpOMNs AOMKHbl ObiTe Hagnexawum obpa3om odopMMeHbl B
BWAE NMPOTOKOMOB C ykasaHwem maeHTudukaTopos, obecnevunsarolimx onpeaeneHne nccnefoBaHHbix obna-
CTel Ha nocrnegyrLwmx cTaguax.

7.5.2 KBanudmkauusa nepcoHana

[MepcoHan, BeIMONHAKLWMWIA BU3YanbHbIA KOHTPOMb, OOMKEeH MMETb KBanudukaymo, COOTBETCTRYIOLLYIO
TpeboBaHMAM NpU3HAHHbLIX CTaHOapToB, Hanpumep, FTOCT P EH 13018.

[MepcoHan, OTBETCTBEHHBIN 33 BLINOMHEHWE HEPA3PYLUAKLLErO KOHTPONSA, OOMKEH BbiTh cepTUdULUpO-
BaH Ha 3-i ypoBeHb B cooTBeTcTBUM ¢ FOCT P MCO 9712 unn 3KBMBaNEHTHLIM CTaHAapTOM.

OnepaTtopbl, OCYLLECTBASAIOLLME Hepa3pyLaLWWiA KOHTPONb, OOMKHLI BbiTh cepTUdULMpoBaHbl Ha 2-1A
ypoBeHb B cooTBeTcTBUM ¢ [OCT P MCO 9712 nnn sKBUBaNEeHTHLIM CTaHOapTOM.

MepcoHan, cepTUdMUMPOBAHHLIN Ha 1-A YpOBEHb, MOXET OCYLLECTBNATbL HEPa3pYyLIAWMA KOHTPOIb
nod pyKOBOACTBOM MepcoHana 2-ro ypoBHS.

[lna onepatopoB, OCYLLECTBAAKLMX KOHTPONbL paguorpauyeckuMm MeTogoMm 6e3 NMOAroTOBKU OLEHKU
pesynbTaToB KOHTPONs, He TpebyeTcs cepTuduKkaumus Ha 2-i ypoBeHb, HO OHWM AOMKHbI UMETL OCTaTO4HbIN
YypOBeEHb MOATOTOBKM NPOBEAEeHMs paboT.

7.5.3 BusyanbHbIA U Hepa3pyLwalowWnii KOHTPONb CBapHbIX COeAWHEHUNA

B npoLiecce u3roToBneHUsa M3genuii cBapHele COeAUHEHWUS noanexaTt obs3aTensHOMY BU3yansHOMY 1
MHCTPYMEHTaNbHOMY Hepaspyluarlwemy KOHTponto. Ko Bcem cBapHbIM COeAWHEHUAM cnegyeT NpUMeHaTb
cnegywoLime NonoXeHus:

a) NepBbIM 3TaNOM HepazspyLlalLLero KOHTPONs CBapHbIX COeAVHEHUN ABMNSAETCHA BU3yanbHbli KOHTPONb;

b) pomkeH ObITb BbIMOMTHEH KOHTPOIb HapyXHOW MOBEPXHOCTU;

C) Kak NpaBuro, HepaspyLuatoLLMid KOHTPONb CBapHbIX LWBOB He JoMKeH DbiTb BLIMOMHEH OO UCTEYeHNs
24 4 nocrne 3aBeplUeHUsl CBAPOYHLIX paboT. YkazaHHOe Bpemsl MOXKET ObITb YMEHbLUEHO MpW YCNOBUW UC-
NoNb30BaHUA MPOLECCOB CBAPKW C HU3KMM COAep)aHWeM Bogopoaa, Bepudukauum npoueccos obpalleHus
CBapO4HbLIX MaTepuanoe 1 peanu3aunnm Mep no CHMKEHUIO YPOBHSA codepaHus BOAOPOOAa B CBAPHOM LUBE,
Takux Kak Tepmudeckaa 0bpaboTka cBapHbIX COeQUHEHNN;

d) ecnu cBapHbie coedVHeHUs noaBeprarT GopMOBKe UM TepMoobpaboTke, HepaspyLlaloWwmiA KOH-
TPOnb JOMmKeH ObiTb BbIMOMIHEH Ha CBAapHOM LUBE MOCIe 3aBepLueHMs COOTBETCTBYHLLUMX TEXHOMOTNYEeCKUX
onepauun;

e) Bce ceapHble WBbl AormkHbl npoiTu 100 %-HbIi BuayansHbid KOHTPOnb U 100 %-HbIl KOHTPONbL Ha
Hanu4Me NOBEPXHOCTHLIX M 06bEMHbIX 4edEeKTOB C MOMOLBLK NPUMEHUMbIX METOAOB HEPA3PYLLAKLLErO KOH-
Tpons;

f) KpuTepWM gonycka 4na BCcex BUAOB HepaspyLuatkoLlero KOHTPOns AOMMKHbI COOTBETCTBOBaTh Tabnuue 18;
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g) NpOTOKOMNbI HEpa3pYLLAKLEro U BU3yanbHOrO KOHTPONS AOMKHbI cogepxaTh nHopmMmauuw, obecne-
YMBAKOLLYIO MOEHTUMKALNIO MPOBEPEeHHbIX obnacten 1, Npu HeobxogMMOCTKU, MOBTOPHOTO BbIMOMHEHWS KOH-
Tpons. NpoToKoNbl 4OMKHLI MAEHTUPULMPORATE BCe BbiBNEHHbIe AedeKTbl B OCHOBHOM 30HE CBapHOro LBea
W cogepXaTb 3aKnioveHne o COOTBETCTBMI CBAPHOrO LWBA KPpUTEPUSM OonycKa.

7.5.4 Kputepuun gonycka AnNA NoBepXHOCTHLIX AedeKTOB CBapHOro LWBa

MpuBeaeHHble B Tabnuue 18 kputepun gonycka NPUMEHMMbI ANA NOBEPXHOCTHLIX AeEeKTOB CBapHbIX
coeguHeHun nsgenuid n3 ctanu. MoryT BbiTb paccMoTpeHbl ansTepHaTUBHbIE KpuTepumn, obecnedvsatoLyme
9KBMBArNeHTHbIN YPOBEHb Ka4YecTBa.

Tabnuua 18 — Kputepuwn gonycka aedekToB NOBEPXHOCTM CBAPHOIO LWUBA

Twun pecbekTa Kputepuia npremkn
TpelnHbl Heponyctumo
Hecnnaenexve n Henpogap Heponyctumo
Moapes MakcumansHas rmyéuHa 0,3 mm (0,012 gronma)

nOEerHOCTHaﬂ NOpUCTOCTb

Heponyctumo
UMK LUNAKOoBble BKMIOYEHWS

BeicoTta (rpebeHb) ycuneHna Unu BHYTPEHHErO BbICTYNa CBApHOTO LWBA HE J0MKHA
ObITb HIKE NOBEPXHOCTH TPYObI M He JOMKHA BbICTYNaTk Hag OCHOBHbLIM MeTan-
nom Bonee yem Ha 1,5 mm (1/16 gronma)

YcuneHme cBapHOTO LWBA Un
BHYTPEHHWUIA BLICTYN

LllepoxoBaToCTe CBApHOTO LUBA [MoBepxHOCTE CBApHOro LWBA A0MKHa ObITh rMagkoi, 6e3 ocTpeiX Nepexonos
MakcvmMansHoe CMEeLLEHWE KPOMOK MO HapYKHOMY OUaMETPY HE OO0MKHO NpEeBbI-
HecoocHocTb e .
waTb 10 % OT TONWMHbLI CTeHKK TpyObl, HO He Bonee 3 MM (0,12 gronma)
OcTpble KpOMKHK MakcumanbHbi pagnyc 2 mm (0,079 grorma) ana getanen ¢ NOKpbITUEM

Ocoboe BHMMaHue crnefyert yaoernAte NOBEPXHOCTHbIM WUINKM OKONMONOBEPXHOCTHbLIM nedpextam B 30He
KOPHA CBapHOro LBa, KOToOpbie MOryT BO3HUKATk KU3-3a HENONMHOIo nponnaeneHna Uunn HegoCcTtaToYHOro pac-
nnaeneHnAa CTeHKr OQHOCTOPOHHEro CBAapHOro Lwea. 3TK 30HbI HeLOCTYrNHbl ANA BU3YyaribHOr0 KOHTPONA WITn
Hepa3pywarnuwero KOHTponda noBepXHOCTHbIX 2ElEdDeKTOB. PEKOMEH,D,yETCFI npoBegeHne yanpaasyKOBoﬂ ae-
PEKTOCKOMNIM C BHELLHEN CTOPOHBDI prt-sbl 0718 KOHTPOMA KOPHA CBAPHOTO LUBA Ha Hann4ne nNiocknx aedexkTos.

7.6 MopTBepxaeHue npoueayp cGopky (MOHTaxa) M KBanudMKauusa nepcoHana

C6opky 6onTOBbLIX (hriaHUeBbIX CoedVHEHWU OOMKEH BbIMOMNHATL NepcoHarn, MMeLWwnii Heobxoaumyo
KBanuKUKaL i Ha BbIMONHEHUE GONTOBLIX COEAMHEHMWI C KOHTPONMPYEMbIM HaTSXKEHUEM.

CBOopKy 1 HaTskeHWe BONTOBLIX COeAUHEHU He0BX0AMMO BLIMOMHATL B COOTBETCTBUN C AOKYMEHTamb-
HO 0hOPMNEHHLIMM NpoLeAypPaMK, KOTOPbIE AOMKHbLI ObITb NOATBEPXAEHbLI B NpoLecce UCNbITaHWA B OTHO-
LUEeHUM AOCTUXKEHUS 3a4aHHOM0 MUHUMANBLHOTO HAaTSKeHUs B coeguHeHn 6e3 npeBbileHnsl YCTaHOBNEHHOM
Harpyaku. Obume ykasaHus no cbopke GonToBbIX hraHUeBbIX COeAMHEHWI NpuBedeHs! B [5].

HomxHa 6biTh BbINOMHEHa Banuaauus cBopoYHbIX y3noB ¢ GONTOBLIMU COEAUHEHUSIMU MOCPEOCTEOM
NpoBeAeHMsl UCMBITAaHUS OMNbITHOrO obpasua Ans NoATBEPKAEHUS BO3MOXHOCTM NpMMeHeHusl npouenyp cbop-
KU 1 DOCTUMXKEHUA TpebyeMoro HaTshkeHusl 6e3 NpeBbllUeHUs YCTaHOBMEHHbIX Harpy3ok.

8 UcneiTaHuA

8.1 O6wme nonoxeHus

Pasgen 8 yctaHaBnuBaeT MMHUMAarbHble TpeboBaHUA K MCMbITAHWAM OTAENbHbIX KOMMNOHEHTOB M CUC-
Tembl pansepa 3/PC B Uenom.

8.2 MNopgroTtoBKa K UCNbLITAHUAM

MepcoHan NocTaBLUMKA U SKCMNYaTUMPYHOLLEN OpraHu3auny OOMMKEH BbINOMHUTE aHanus npoueayp uc-
nblTaHui. MNpoueaypbl AOMKHBI UMETb SICHBIE HA3HAYEHWS/UEenu, ONUCbIBaTL METoA, NOCPeaCTBOM KOTOPOTo
OOMKHbI ObITb MONyYeHbl HeoOXoAUMbIE pe3ynbTaThl, U YCTaHaBMMBaTb YeTKMe KpuTepumn nx oueHkun. Mcnbita-
HUS criegyeT NpPOBOOUTEL B MoaxoAsllem noMeleHuu, oTeedatowem TpebosaHuam DezonacHocTu, obopyno-
BaHHOM HEOOXOAMMbIMKU TEXHUYECKUMM CPeACTBaMU U KanmbpoBaHHbIMU cpeacTBaMu U3MepPEHUi.
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8.3 UcnbiTaHua gaBneHuem

8.3.1 O6wume nonoxeHnA

Kaxpas getanb unv KOMNoHeHT, paboTalwne nogd gaBneHnem, AomKHbl BbiTb NOABEPrHYThI TMApOCTa-
TUYECKMM UCNbITAaHNAM.

8.3.2 Cekumnu pansepa

Bce cobpaHHble cekuumn paisepa, BKMNOYasa yCcuNeHHble COeguHeHns, magkme coeanHeHns, HaTaxKHbIe
COEOWHEHWA W T. A., AOMKHbI BbITb NOABEPrHYTHI TMAPOCTATMYECKUM MCnbiTaHusaM. [Mpouenypbl NPOBEAEHMS
Tak1X UCMbITAHWA OOMKHbLI COOTBETCTBOBATh TpeboBaHWAM, YCTAHOBMNEHHLIM OMS YPOBHA TEXHWYECKUX Tpe-
6oBaHun k uzgenuto YTT3, B cootBeTcTBUM ¢ [OCT P 51365, 3a UcknodeHnem AoNyCTUMOCTM OKPacKM U Ha-
HeceHus 3alMTHBIX MOKPLITUIA Ha CeKkUnKn pansepa 4o NpoBedeHUs UCNbITaHum.

JdaBrneHne 3aBOACKWX rMOpPOCTaTUYECKMX UCMbITaHUA LOMKHO cocTaenaTb 1,5 pacveTHoro gasneHus.
OpHako, ecrnv BO BpeMs UCMbITaHWIA He yCTaHaBMNMBAKT KOHUEBbIE 3arMyLUKy, T. €. YNIOTHEHWe KOHLEBkIX No-
BEpXHOCTEN Tpybbl NnK cekumn obecneynBaeTcs cneumanbHbIM YNIOTHUTENbHBIM YCTPONCTBOM, 3TO AOMKHO
ObITb y4TEHO NpK BbIbOpE AaBrneHua ucneitTaHusa. B aTom cnyvyae npobHoe OaBrneHMe MOXET BbiTb MEeHbLUe,
yewm 1,5 pacyeTHOro gaBneHus Ans cooTBeTcTBMA TpeboraHusM Tabnuub 13.

Ona Tpy® u TpyGHbIX MydT, WM3roToBreHHbix B cooTBeTcTBuM ¢ [OCT [SO 3183, FOCT 31446 n
FOCT 32696, gononHUTensHbIe UCMbITAHWA JaBNeHMeM MOryT He TpeGoBaTbCcsi NpY YCIOBWM, YTO:!

a) Bbinu BbINOMHEHbI 32BOACKWE UCMbITAHWS JaBNeHneM, paBHbEIM He MeHee 1,5 pacyeTHoro gaeneHuvs;

b) Tpy6bl HEe NogBeprannchb BNUAKLLEA HA UX NPOYHOCTbL TEPMUYECKON MMM MexaHu4yeckon obpaboTtke
nocrie 3aBOACKUX UCMbITAHWA JaBNeHNEM.

8.3.3 KoMnoHeHThI

Mpouedypbl UCMBITAHWA TMOPOCTATUMECKMM AaBMeHMeM AN BCeX KOMMOHEHTOB, paboTawlmx nog
[JaBMeHVEeM, 3a UCKMYEeHNEM CeKLMIA paiiepa U coeqUHUTENEN CEKUWIA pani3epa, OOMKHLI COOTBETCTBOBATh
TpeboBaHWsAM, yCTAHOBMEHHBIM ANSA YPOBHS TEXHWYECKWX TpeboBaHui k usgenuio YTT2 unm YTT3 B cooTBeT-
ctBun ¢ FOCT P 51365, 3a UCKIKOYEHNEM BO3MOXXHOCTMW UX OKPACKM A0 NpoBeaeHWs1 NCTbITaHWA.

[na Bcex KNaccoB pacyeTHOro AaBleHusa AaBNeHWe rMapocTaTMYecKoro UCMbITaHWs OOMKHO BbiTh He
meHee 1,5 pacdeTHoro aaeneHvs. 3HadyeHnsa ko3 EULNEHTOB UCNONb30BaHUA CriefyeT NPUHUMAaTh B COOT-
BETCTBMU C Tabnuuen 13.

[lna KOMNOHEHTOB, MMEKLLMX HECKOIBLKO OTBEPCTUIN UMK NOPTOB, UCMNBITAHWSA OOIMKHLI ObITh NPOBEOEHbI
OTAENbLHO AN KaXOoro 0TBEPCTUA UMK NopTa ANa NOATBEPXAEHNSA OTCYTCTBUSI BHYTPEHHUX NEPETOKOB.

VMcnbiTaHua rasoBoi cpedoll He sBnAwTCA obs3aTenbHbIMUA. TeM He MeHee, npu Hanuduu Tpebo-
BaHMA CO CTOPOHbI 3aKa34yMKa WCNbITAHWA ra30BOW CPedon OOMmKHbl BbiTb NpPOBEAEeHbl B COOTBETCTBUU C
FOCT P MCO 13628-4—2016 (nognyHKT 5.4.6), unn OOKYMEHTanbHO 0POPMITEHHBIMU TEXHUYECKUMK YCIO-
BUSIMW NOCTABLLMKA.

8.3.4 CucTtema ynpaBneHusi 3akaH4YMBaHMeM/peMOHTOM CKBaXWH U obopynoBaHue rugpaBnuve-
CKOW CUCTEMbI

VMcnbiTaHua rugpocTatMydeckum gaBrneHuem rugpasnudeckoro obopygoBaHWsi CUCTEMbl YNpaBsrieHus,
MUHWIA KOHTPOMNS OaBreHWs, NMMHUMA NogadyvM XMMUYEeCKUX peareHToB U T. 4. Heobxoanmo NpoBoAWTb B COOT-
BetctBUM ¢ FOCT P 71160—2023 (nyHkT 11.2.2).

8.4 YucTtoTta ruppaBNUYECcKUX KOMMNOHEHTOB

TpeboBaHuA K HacToTe y4acTKOB KOMMOHEHTOB pai3epHol cuctemel 3/PC, BKNovasa cuctemy ynpasne-
HWUS 3aKaHYNBAHMEM/PEMOHTOM CKBaXXMHbI, KOTOPbIE NOABEPralTCs BO3AENCTBUIO NMAPABIMYECKON KUOKOCTH
cUCTEMbI YpaBneHus, criegyeT onpeaenate B cooTBeTcTBuM ¢ FOCT 17216 (cm. makxke [40], [41]). BoibpaH-
HbIA KNacc YUCTOThI AOMKeH BbITh YETKO YKa3aH B TEXHUYECKMX YCMNOBWSX NOCTaBLUMKa HA KOMIMOHEHT, 1 A0M-
eH BbITh NOATBEPXKAEH BO BPEeMS UCMLITAHWA CUCTEMBI M KOMMOHEHTOB.

CraHgapTHbIMK ABNATCA Kracc yucmomsl 8 8 coomeemcemeuu ¢ FTOCT 17216, unu 6B-F B cooTBeT-
cTBUN C [41], unn knacc YnctoTel 710 8 coomeemcmeuu ¢ FTOCT 17216 unu 8B-F B cooTBeTCTBUM C [41].

8.5 Bepundmkaumn

MocTaBlWmMK JOMKEH 3aBepLIUTh NMPOLECC NPOBEPOYHbIX UCMLITAHWIA NS BCeX HeanpoBupoBaHHbIX KOM-
MOHEHTOB, UCMOJb3yeMbIX B panaepHoi cucteme 3/PC, WM NogroToBMTE SOKYMEHTEI, MOATBEPKOAOWME UX
TEXHUYECKNE NMapaMeTpbl MPKU IKCIyaTaumMn B 3a4aHHbBIX YCIOBUAX.

Bepudukaumno KOMNOHEHTOB HEOBX0AUMO NPOBOAUTL B COOTBETCTBUM C MPUMEHMMbIMK CTaHZapTaMu 1
TpeboBaHUAMM HACTOALLEro cTaHaapTa, Kak onpefeneHo B tTabnuue 2.
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Bepwcbmau,wﬂ KOMMOHEHTOB, HE nonagakwwWnux B obnactb nMPMMeHeHnA HacTodAlero crtaHgapta WUnu
OPYriux CTaHOapToB, O0IMKHa BbITh npoepegeHa Ha OCHOBe COrnacoBaHHOM nporpaMmmabl BequDMKaL],MVI.

I'Ipouecc BepMCbMKaLIMM AOJKEeH BKINKYaTh cnefyrumne UCNbliTaHuA, B NPpUMEeHEHUN K OTOENTbHOMY KOM-
MOHEeHTY:

- rmgpocTtatu4veckrue UCnbiTaHWA U NCNbITAHWA rasoBou CDB,EI,OJ?I;

- UMKINn4YecKne MUCnbliTaHuA Ha yCTO]?I‘-IMBOCTb K BO3OEWCTBUIO OABNEHUA U TeMneparypbl;

- UCNbITAHUA NpK MakcuMarbHON Harpy3ke n co4eTaHn Harpy3ok;

= Cb}/HKU,MOHaJ'IbeIB NCNbITAHNA]

- UCMNbITaHMA Ha YCTanoCTHYH OOJTTOBEYHOCTD,

- UCNbITaHWA Ha LUKITUMHECKYHD OONTrOBEYHOCTb.

I'IpM npoeegeHMn Bcex MCMbITAaHKUIA cnenyet MoAenMpoBaTh OXKMOaeMble YCINOBUA 3KCNNyaTauun Uiun
bonee xecTkne YCITOBUA. TDEGOBEHMH K KBaJ’IVICbMKEILI,MVI coeguHuTENen nprueBedeHbl B NpUnoXXeHun Js

8.6 OGopynoBaHue paisepa U 3aBoACKUE NPUEMO-CAATOUHbLIE UCTLITaHUSA

Mepen oTrpy3kon paisepHoii cuctemsl 3/PC nocTaBLUMK O0MKEH BINONHUTE NOMHYH CEPUI0 UCMBITAHWIA
Ons noATBepXAeHWUs Haanexawero PyHKUMOHUPOBAHWSA KaXXAOoro KOMMOHEHTa, Kak B OTAEMbHOCTK, Tak U B
COCTaBe CUCTeMbl. TU UCNbITAHUA OOMKHLI 0becneynBaTh 4OCTWXKEHUE CNedyoWnX Lene:

- NoOATBEPAWUTb, YTO BCE M3rOTOBMNEHHbLIE KOMMNOHEHTbLI OTBEYaloT TpeboBaHMAM TeXHUYECKOro 3agaHus
Ha NPOEKTUPOBaHNE;

- MOATBEPAUTL, YTO OTAENbHbIE KOMMOHEHTbl MOrYT BbiTb coBpaHbl B OKOHYATENbHYH KOHCTPYKLUMIO C
MCNOMb30BaHMEM HaOEXHbIX MHXEHEPHBIX TEXHOMOTNNIA;

- MOATBEPAUTL, YTO Nepen cHOPKOW OTAENbHLIX KOMMOHEHTOB COOpOYHLIE YaMbl NpoLLnKM Tpebyemy
NpoBepPKY U BbINKM NpoBeAeHbl HEOBXOANMbIE UCTILITAHWS;

- NOATBEPAMTH B3aMMO3aMEHAEMOCTb KOMMOHEHTOB, LIENOCTHOCTL COEAVNHEHNIA N TePMETUHHOCTb KOH-
CTPYKLUMK Kaxaon cekuumn cobpanHoro pansepa 3/PC B KOMNNeKTe cO CTaHOAPTHOW KOHLEBOW 3arnyLUKon 13-
roTOBUTENS UNW COeaMHUTENbHbIM YCTPOWUCTBOM;

- MOATBEPAUTL LIENMOCTHOCTL COEANHEHUA Mexay cOBpaHHLIMU KOMMOHEHTaMU;

- MOATBEPAUTEL BO3MOXHOCTL COEAMHEeHWs/pa3benHeHa UHTepdencoB cBOpPOYHLIX y3noe bea cHuxe-
HUS YPOBHA LENOCTHOCTU UMK HaOeXHOCTHU.

MoaTBepanTb, HTO KaKabli paboTatolwmii nod gaBrneHmem anemMeHT Obln NogBeprHyT rMapocTaTUYecknm
MCMbITAHUAM.

HomxHa bbiTh NpoBefeHa NpoBepka WabnoHoM Ka)aoro KOMMNoHeHTa pan3epa ¢ UCNonb30BaHueM La-
bnoHa, cooTBeTcTBYylOLEero TpeboBaHuam 5.3. MNpoBepke WabnoHoM Takke nognexart cOopky, COCToALLNE U3
OBYX unu 6onee KOMMNOHEHTOB.

8.7 Cucrema ynpaeneHuA 3aKaH'-IMBaHMEM/p9MOHTOM CKBaXWHbl N 3aBOOCKWE NPUEeMOYHbIe
UCNbITAaHWA

B cocTae 3aBOACKMX NMPUEMO-CAATOYHLIX UCMbITAHWA AOMMKHEI BXOOAMTE (OYHKUMOHAmMNbHBIE UCTLITaHWUS
CUCTEMbI YNPaBNeHUs 3aKaHYNBaHUEM/PEMOHTOM CKBaXWHbI. B nNpoLecce UCMbITaHUA OOMKHbI GbITh BbINOM-
HEeHbl 0eNCTBUS, HeoBXoAMMbIE AMS MycKa CUCTEeMbl YNPaBMNeHus U akTUBauum ee yHKUUA. Kak MUHUMYM,
AOIMKHbI BbITh BBINOMHEHBI CNeayoLlne OedcTBUS:

- 3anyck CUCTeMbl YrpaBreHus;

- MYCK CUCTEMBbI NOAAa4YN TEXHUYECKOro BO3AYXa;

- aKTUBaUWS NUTAHWA SNEKTPOHHOro oGopyaoBaHus;

- 3anyck rugpaenuyeckon CUCTEMbI;

- MpoBepka paboTbl aKKyMyNATOPHON CUCTEMBI;

- MpOBEepKa aBapuiAHOTO ocTaHosa paborT;

- npoBepka paboTbl pacxonomepa;

- npoBepka paboTkl MHCTPYMEHTa AN CycKa W CBUHYMBAHUS COeaUHMTENS;

- MpoBepka QPYHKUWUIA CUCTEMbI YNIPaBIEeHUS;

- MPOBEpKa pe3epBHbIX CUCTEM;

- TMApocTaTUYecKMe UCTbITaHKS.
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8.8 KoMmnnekcHbIe UCNbITAHUA CUCTEMBI

KomMnneKkcHble UcnbiTaHUA CUCTEMbI pai3epa NPOBOASAT € LEeNbio NOATBEPXKAEHUA KOPPEKTHOCTM COOpPKM
1 PYHKUMOHUPOBAHWA CUCTEMbI B LIENIOM.

CocTaB ucnbiTaHWiA 3aBMCUT OT HanNM4Ma NOABOAHON POHTAHHOW apMaTypbl, KONMOHHBIX FO10BOK, NPO-
TMBOBLIOPOCOBOrO NpeBeHTOpa 1 TpyGHOM ronoekk. Ecnun ykazaHHoe obopydoBaHWe HeOOCTYMNHO, NCNbITaHUs
MOTYT MPOBOAWTE C MPUMMEHEHWEM MCMbITAaTeNbHOMO CTEHAa, UMUTUpPYLWero uHTepdieiicel obopygoBaHms,
KOTOpble MOTYT UCMOMNb30BaTh A5 KOHTPOMNSA repMeTMYHOCTU/paboTocnocoBHOCTH CONPSXKEHNS.

HomxkHa BbiTb NpoBefdeHa NpoBepKa KOPPEKTHOCTU peanu3auumn yHKUMA (HanpyvMep, KnanaHoB, co-
eQuHWUTENen), ynpaesnsaeMblX CUCTEMOW yNpaBrneHns 3akaH4MBaHMEM/PEMOHTOM CKBaXXMHbI.

Kpome Toro, BcreacTeue orpaHnyeHui No BeIcoOTe COOPKM KOMMIEKCHOE MCMbITAHWE MOMHO BbIMOMHATh
noaTanHo, T. €. HWXKHWI y3en-npeBeHTop pansepa, yCuleHHoe coeguHeHne pansepa U Modyrb 3KCTPEHHOro
oTcoeguHeHus. MNpu HANU4YMM BO3MOXHOCTW JOIMKHO BbITh BLIMOMHEHO UCMLITAHWE CUCTEMbI B cBope, BKMIO-
4yasa ycuneHHoe coeguHenune un MOA.

[Mpyn NpoBegeHUn KOMMIEKCHbIX WCMbITAHUMIA OOMKHbI BbiTh BbINOMHEHbLI UCMLITAHUA OaBNEHWEM ATS
NPOBEPKN repMEeTUYHOCTW YNNOTHEHWUIA MEXOY conparaeMbiMU KOMMOHeHTamMu. [laBneHne ucnblTaHNA OOMKHO
OblTb PABHO pacyeTHOMY OAaBMEHUID CUCTEMBI.

Mocne yooBNeTBOPUTENLHOIO 3aBepLlUeHUs UCTBITAHUA KOMMOHEHTOB M 3aBOACKMX MPUEeMO-COaTOYHbIX
MCNbITaHWA AOMKHBI BbITE NPOBEAEHbI CNeAyoL e UCMbITaHMA pansepHoi cuctemel 3/PC, koTopele no corna-
COBaHMIO C 3aKa34MKOM MOTYT ObiTh BKMHOYEHLI B COCTAB 3aBOACKUX NPUEMO-CAATOYHbIX UCMNbITaHWA:

a) uHTepdenc HMXKHEro yana-npeeeHTopa pansepa c [NPA:

1) HWKHWIA y3en-nNpeBeHTOp pan3epa A0MmKeH BbiTh ycTaHoBneH Ha [MPA ona noaTBEpPKOEHUA COOT-
BETCTBWS reOMeTPUYECKUX pasMepoB U (OYHKLMOHUPOBaHNS;

2) DomKHbI ObITh BbINOMHEHbI UCTMBITAHUS AaBNeHUeM HWXKHEro y3na-npeBeHTopa pansepa B coegu-
HeHuu ¢ NPA ona nogTBEpPKAEHNHA repMeTUYHOCTM 00pasyemMoro KaHana;

3) OOMKHbI BbITh MPOBEAEHbI BCE NPUMEHUMbIE UCMbITAHNA yHKUNA NMPA 1 HMKHEro yana-npeBeH-
Topa pansepa;

4) pomKHbl BbITh BbINOMNHEHB!I NPOBEPKX WABNOHOM, COOTBETCTBYHOLWMM TpeboBaHuam 5.3, akcnny-
aTalMOoHHOro W 3aTpyBHOro KaHamnoB HWXHEro y3na-npeBeHTopa pai3epa B coeguHeHuun c MOA.
JononHuTensHo, ecnv UCNonb3yloT NPODKK, OHW TakKe AOMKHbI ObITb NPOBedeHkbl Yepes HUKHUIA
y3en-npeBeHTOp paisepa u MOA ang noaTeepxaeHna Hagnexawero hyHKLUMOHNPOBaHNS,

b) conpspkeHWe yCUIeHHOro COegMHEHUA C HUXXHUM y3NoM-NpeBEHTOPOM paiasepa:

1) ycuneHHoe coefuHeHWe ¢ COegWHUTENeM MOOynsi SKCTPEHHOro OTCOEAMHEHWS OOMKHO ObiTb
yctaHoBneHo Ha [MMBO KT ana nogTBep»XOeHWA COOTBETCTBWUS TEOMETPUYECcKUX pa3mMepoB U
hYHKLMOHUPOBaHWS;

2) [OMKHO BbITh BLIMOMHEHO UCMbLITAHWE OABNEHWEM YCUMNEHHOro coefuHeHua B cbope ¢ moaynem
3KCTPEHHOIo OTCOeAWHEHUS ANs NOATBEPKAEHUS TEPMETUYHOCTY COOPMUPOBAHHOIO KaHana;

3) OOMKHO BbITh BbIMOMHEHO UCMbITAHWME MOLYMS SKCTPEHHOrO OTCOeAMHEHUA B COOpe C YCUIEHHbIM
coeguHernunem u MNMMNBO K/T'T wabnoHom, cooTBeTcTBYOWEee TpeboraHmaM 5.3;

4) [OomKHO 6bITh BbLINOMHEHO MOAENMPOBAHWE Pa3fNUYHbIX YIMOB OTHOCUTENBHOTO PACMONOXKEHUSA B
npouecce cOeAVHEHUA U paszbeduHEeHUs OMs NPOBEpKW Haanexalwlero yHKLWOHUPOBaHUS MO-
Oyrna 3KCTPEHHOro OTCOEAWMHEHWS B YCNOBUAX HarpyxeHus pansepa. MHTepdeic AomkeH bbITh
WCMbITaH JaBNeHWeM OO U Nocne OTCOEAUHEHUS;

5) yNnoTHEHWUS U YNNOTHATENbHbLIE MOBEPXHOCTW OOMKHbI BbITh TLLATENBHO NPOBEPEHLI NMOCHE OTCO-
eQVHEHUA MOOYMS SKCTPEHHOro 0TCOeAMHEHUS;

C) MHTepdhelc KONOHHBI ANA cnycka ¢ TpyBbHon ronoskon nnu MaA:

1) BOMXHO ObITb BEINONHEHO UCMNBITAHUE OABMNEHWEM KOMOHHLI ANS CnycKa, COeqUHEeHHON ¢ TpyOHOo
FOMOBKOM, C LieNbi KOHTPONSA repMeTUYHOCTU chOPMUPOBAHHOIO KaHana;

2) pomkHa ObITb BLINOMHEHA MPOBEPKa BCEX PYHKUMA KOMOHHbLI AMNS CNYCKa;

3) oomkHa 6bITh BepudULMpOBaHa UCNoNb3yeMasi CucTema opueHTauumn TpyBOHON ronoBKu;

4) pormkHa GbITh BLINOMHEHA NpoBepka WwabnoHoM, COOTBETCTBYHOLW MM TpeboBaHusaM 5.3, KONMOHHbI
ONSA crycka B COeANHEHUU C TPYBHOW ronoBKOW.

[omkHa BbITk BbINONHEHA BepuduKauusl CUCTEMbI YNPABNEHWs 3aKaHYBaHUEM/PEMOHTOM CKBaXMWHbI BO
B3aUMOOEWCTBMMU C yrpaBnsieMbIM 000pyJd0BaHUEM, B pe3ynkTate KOTOPOW AOMKHO BbiTe NOOTBEPXKAEHO, YTO:

- BCE NWHUMW CUCTEMBI YNpaBNeHUs CoOeAUHEHb! KOPPEKTHO;
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- nwobas yrnpapendawLwasa norm4eckan cxema (Hanpmmep, nocnenoBaTtenbHOCTb OCTaHOBa) peanna3yetca
B COOTBETCTBUKN C YCTAHOBITEHHbLIMW Tpe6OBaHVIF|MM.

8.9 UcnbiTaHWe cucTeMbl gaBrneHuem

KomnnekcHoe ucnsitaHve palﬁsepHoﬁl CUCTEMbI JaBneHunem Unun UcnbitTaHe B NONEeBbIX YCIOBUAX OOJTXK-
HO ObITb BbINOMTHEHO 00 Ha4dana akcnnyatauuu ond noarBepXXaeHuA repMeTuyHOCTH paﬁiaepa. |_||D06HOE daB-
neHue OOonmxKHO BbITe MMHUMaTbHbBIM pacyeTHbIM gJaBneHuem Onsd pa|713epH0171 CHNCTEMbI.

9 MapkupoBKa, yNnakoBKa, XpaHeHWe U TPpaHCNOoPTUPOBaHUe

9.1 Cekuum pansepa

9.1.1 O6wKe nonoxeHusA

TpeboBaHua pasgena 9 pacnpocTpaHATCs Ha criegyloline KOMNOHEeHThI: CeKUMW paisepa, rnagkoe co-
eQWHEeHWe, HaTsHKHOe COeUHEeHWe, YCUMEeHHOe COeAMHEHME, KOMOHHA ANA CNycKa 1 T. M.

9.1.2 KoHcepBauuna

MMocne vucnbiTaHUA gaBneHweM U Nepeq pasmelleHWem Ha XpaHeHWe UM OTTPY3KON OOIMKHbI BbiTh Bbl-
MOMHEHbI OYMNCTKA, CYLUKa U KOHCEpBaLMS CEKLMI pai3epa B COOTBETCTBUM C TEXHWYECKMMU YCITOBUSAMU MO-
cTaBLUMKa.

Bce KoHUeBLIe coegMHUTENM OOTKHbI OblTh 3aKpPbIThl NPEAOXPAHUTENBHLIMKW KPbILLKAMM.

[MoBpexOeHHbIe Y4aCTKU NOKPbITUA OOMKHbI BblTh OTPEMOHTUPOBAaHLI Nepes pas3MeLLeHUEM Ha XpaHe-
HWe 1 OTIPY3KOW B COOTBETCTBUM C TEXHUYECKMMW YCMNOBUSMK MOCTaBLMKA.

9.1.3 OTgenbHO NocTaBnsAeMble YNNOTHEHUA U KONbLEBbIE MPOKNagku

MocTaBnsiemMble OTAENbHO YNNOTHEHWUS, CTEIKOBOYHLIE MEPEBOOHWKN M KOMbLEBbIE NPOKNaaKku QOMKHEI
ObITb NOMeLLEeHbl B OTAEMNBHbIE ALMKK W yNakoBaHbl 418 OTTPY3KW UMW XpaHeHWs.

9.1.4 KoHTponb cTapeHWs aNacTOMepoB

MocTaBLW MK OOMKEH NpeocTaBnTh MHCTPYKUMK, onpegenswwmne Tpebyembie yCrOBWA XpaHeHUs, Npo-
Leaypbl KOHTPOMNS CTapeHWs U 3aLnTbl 3N1aCTOMEPOB.

9.1.5 N'mogpaBnu4yeckKkne cUCTEMBI

Bce rmppasnuyeckue NopTel U NMIMHWK, YCTAHOBMEHHbIE B CEKUMW pai3epa, AOMKHBlI ObITe MPOMEITHI M
3anoriHeHbl B COOTBETCTBUM C TEXHUYECKMMUK YCIOBWMSAMMW NMOCTaBLMKa. BHelwHWe rugpaBnuyeckue KoHLeBble
OUTUHTU OOMKHBI BbITh 3aKPbITHI 3arnyLLKaMu.

9.1.6 AneKTpu4ecKme CUCTeMbl

MocTaBLWMK OOMKEH NPEAOCTaBUTbL MHCTPYKLUWKW, ONpedensiolmne npasuna XpaHeHUs 3MeKTPUHecKnx
kabenen 1 coeguHATENEN.

9.1.7 PazmelleHune

Bce cekuum panaepa SOMKHLI XPAHUTLCA UMK OTIPYXKaTbCA B KOP3UHAX, KOHTEMHEPaX UMK Ha CTenmnaxax.

KOHCTpyKLMA KOP3WH, KOHTEMHEPOB UMW CTEMMNAaXe JOMKHa COOTBETCTBOBATL CreayoLuM TpeboBaHuaM:

a) gomkHbl BbITh 06ecneyeHbl MPOYHas onopa U HagexHoe 3akpenneHne CekUunn pansepa;

b) nomkHa BbiTh 0BecnevyeHa BO3MOXKHOCTb CHATUSA 3aLUMTHbIX KPbILLEK pan3epHbIX CEeKUWA Ans NpoBe-
neHusi obcnegoBaHus;

C) MakcMManbHbIM BeC CEeKUMW pai3epa He OOMKeH NpeBbillaTh rpy30nogbLeMHOCTE NanyOHbIX KpaHoB
CyaHa;

d) KOp3uHbI, KOHTEMHEPBI U CTENNAXW OOMKHBI BbITh CEPTUMULIMPOBAHBLI ANSA MCMOMb30BaHWNA B MOPCKUX
YCITOBUSAX B COOTBETCTBUN C TPeDBOBAHUAMU HOPMATUBHbLIX JOKYMEHTOB;

€) B KOMMMNeKTe AOMKHbI ObiTb MOCTaBMNEeHbl CreuManbHble MOgbEMHbIE CTPONbI coomsememayrouel
epy3onodbeMHOCMU, CEPTUAULMPOBAHHbIE ANA NCNONb30BaHUSA B MOPCKUX YCIIOBUSIX B COOTBETCTBUN C Tpe-
BoBaHUAMN HOPMATUBHLIX JOKYMEHTOB;

f) JomKHBI BbITE NPEedYCMOTPEHLI NPOYLWMHEI coomaemcemayrowell epy3onodbLeMHOCMuU Ana npoeefe-
HWSA KpaHOBLIX ONepauunin B MOPCKUX YCNOBUSIX, OHU JOMKHbLI UMETb AICHO pasnuyuumyto mapkuposky « TONbKO
ONnA MOPCKOI'O PACKPEMJEHWUA».

9.1.8 MapkupoBka

Cekuun pansepa, COOTBETCTBRYKLUME TpeboBaHMAM HacToALWEero cTaHaapTa, AOMKHbl MMETb MapKUpOB-
Ky «TOCT P 71205—2024».
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Cekunn pansepa OOMKHbI UMETb YCTOMYNBYIO MapKUPOBKY, BKIHOYAKLLYHO:
a) Has3BaHWe UIM TOProBY MapKy NOCTaBLLMKE;

b) Homep oeTanu N3roToBUTENS;

C) cepuiAHLIA HOMep NOCTaBLLUKA;

d) [aTy M3roTOBNEHUS;

e) paboyee (HOMMHanNbHOE) AaBNEHNE;

f) pacuetHyo Temnepatypy;

g) ycrnoBuWsa aKcnnyaTauumn (M3genus, npegHasHadeHHble Ans SKcnnyaTauui B Cpefax, cogepkallmx ce-
poOBOAOPONA, AOMKHbBI UMETh COOTBETCTBYHIOLLYHO MAapKUPOBKY C yKasaHueM Ha cooTBeTcTBue FOCT P 53679 n
OCT P 53678).

Kpome Toro, cekumm paisepa SOmKHbl UMeTh NOPSAAKOBLIN HOMED UMM CEPUNHBIA HOMEP, MO3BONSOLLMIA
OCYLLECTBMNATL MOHUTOPUHT CEKLMIA B TeHeHne cpoka cryxbbl. Takan MapKupoBKa AOMKHA NErko onpenensitb-
CHl CYA0BbIM MEepcoHanoM BU3yarnbHO UMK C MOMOLLbIO 3NEKTPOHHOTO CHUTLIBAIOLLErO YCTPONCTBA.

9.2 KoMnoHeHThI

TpeboraHuA K OTrpy3Kke U xpaHeHuo o6opynoBaHUSA ¥ KOMMOHEHTOB, 3a UCKIMIOYEHUEM CUCTEMbI yNpaB-
MeHWsa 3aKkaHYMBaHUEM/PEMOHTOM CKBaXWH, TpYD paisepa, cekuuin pansepa, rmagkux CoOeauHEeHUR, HaTsSKHbIX
COEOWMHEHWUN, YCUMEHHbBIX COEAMHEHWA, KOMOHH ANA Chnycka U T. M., JOMMKHbI COOTBETCTBOBaThL TpeboBaHMAM
FOCT P MCO 13628-4—2016 (nodpasden 5.6).

Tam, roe NpUMMeHNMOo, MapKUpoBKa A0MKHa COOTBETCTBOBAaTL TpeboBaHuam FTOCTPUCO 13628-4—2016
(nodpazden 5.5).

9.3 Cuctema ynpaBneHUA PpeMOHTOM CKBaXWUHbl U TMOpaBnn4ecKoe oﬁopyp,OBaHue

TpeboBaHusi K OTrpy3Ke W XpaHeHWIo 415 CUCTEeMbI YNPaBneHns 3aKaHYnBaHMeM/PEMOHTOM CKBaKUH
M CBA3aHHOro ¢ Hel obopynoBaHWA OOMKHbI cOOTBeTCcTBOBaThH Tpebosanuam MOCT P 71160—2023 (pas-
den 12).

Tawm, roe NpUMeHUMO, MapKUpOBKa [OMKHAa COOTBETCTBORATL TpeboBaHuam MOCT P 71160—2023 (nod-
pa3sden 12.1).

10 AkcnnyaTtauusa, obcnegoBaHue, TexHU4eckoe obCcnyXxuBaHue, NOBTOpPHas
OLEeHKA COCTOAHUA U MOHUTOPUHT

10.1 O6LWMe NonoXeHus

SKCHHyaTaL{MH, TexXHW4ecKoe OﬁCJ’Iy)KVIBaHHe n obcrnegoBaHuA pansepa OOJTKHbI obecneunBatb nogaoep-
*aHue HeoBxoaumoro YPOBHA Be30nacHOCTU B TEYEHUE pac4HeTHOro CpoKa Cﬂy)KﬁbI pansepa.

10.2 O6cnegoBaHue U TexHUYecKkoe obenykMBaHue

10.2.1 O6WwMe nonoxeHUs

[omkHbl ObITh MpeaycMoTpeHbl paboTel NO NAaHOBOMY 0OCnegoBaHuIo pai3epa U CUCTEM ynpaBneHus.

[ina paii3epoB M KOMMOHEHTOB pan3epa MOXeT NoTpeboBaTbCA KOHTPOMb CReayHrLnX 30H:

a) KOMMOHEHTbI KONOHHBI pan3epa, NoOBepPrilecs BO3AeNCTBUI0 M3ObITOHHOW Harpy3Kkn u/unm umeoLme
OCTaToOYHY AedopmMauuto;

b) yyacTkn ¢ HanMYMEM yCTanOCTHbIX TPEeWwMH (Hanpumep, KomMbLEBbLIE CBApHLIE LUBLI, COEAVHUTENMU,
CBapHble LWBbI B MECTax KPenneHns aHoLoB);

C) y4acTKK C BbIABMEHHbIMW yTe4ykaMu (00yCnoBneHHbIMK ocnabneHnemM mexaHWyeckux coeguHuTenen,
NoBpeXAeHUeM KOMbLEBbIX YIOTHEHWIA);

d) y4acTKM C NpM3HaKaMin NOBPEXAEeHUS, HAaNpMMep HanM4nem BMATUH, LlapanWH, OTCIOEHUIA UK CUMb-
HOTO KOPOBNEeHUs NOKPLITUS;

€) YYacTKy C NPU3HAKaMy BHYTPEHHETO U HAPYXHOMo M3HOCA;

f) yuacTkm C BHYTPEHHUMWU W HAPYKHBIMU KOPPO3WMOHHLIMW MOBPEXOEHWUSAMU (HanpuMmep, KonbLesble
CBapHble LWBbI, YNIOTHATENbHbIE MOBEPXHOCTK);

g) NPOTMBOKOPPO3MOHHbIE/MPOTMBOAbpPas3MoHHbIE NMOKPbITHS;

h) anekTpoxuMmunyeckas salinTa,;

i) y4acTku ¢ npusHakamun 3Ha4dMTensHoro Gruonorudeckoro obpacTaHus.
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MocTaBLUWK OOMKEH onpeaennTb BUA U NEPUOLUYHOCTE KOHTPOMS.

MoBpexaeHHble, OTPEMOHTUPOBaHHbLIE AEeTanu, y4yacTku, 0coBeHHO MOABEepKEHHbIE PUCKY MOBpEeXae-
HUSA, a TaKKe geTanu, NoBpexaeHNe KOTOPbIX MOXET NPUBECTU K 3HAYMTENbHbIM HEraTUBHLIM NOCNeaCcTBUSAM,
OOIMKHbI ObITh 06bekTaMu 0coboro BHUMaHUA Npu NNaHUpoBaHWUKM obcrnefoBaHUSA U TEXHUYECKOro obcnyxu-
BaHWSA B NpOLECcCce 3KcnnyaTauum.

10.2.2 OnpegeneHune nepuoguvyHocTU obcnegoBaHuA

Mpw onpeneneHnn NnepuoandHoOCT NpoBeaeHua obcneaoBaHna HeobxoauMo NpPUHMMaTh BO BHUMaHWe
cnegyrowme akTopbi:

a) NnocnefcTBUS HACTYMNIEHUs OTKA30B;

b) Hanuure NoBpeXaeHHLIX U/MNKU OTPEMOHTUPOBAHHLIX AeTanel, y4acTKoB, 0COBEHHO NOABEPXKEHHbIX
PUCKY OTKaz3a;

c) TpeboBaHuUs Kk NepuogMyHocT o6CcnenoBaHns, ycTaHaBnMBaeMble Ha OCHOBE KpUTEpUeB, NpeacTas-
TNEHHbIX B HACTOALLEM MYHKTE;

d) dbakTmyeckoe COCTOsIHWE pan3epa W 3KCMNyaTauWMOHHbIe AaHHble, HanpumMep BO3pPacT, pesynbTaThbl
npegbiaywux obcrneqoBaHuii, KAMEHEeHUA pacyeTHbIX UM pabo4nx YCNOBWUA UMK 3HAYEHWS HAarpy3okK, ceefe-
HWA O NpeabIAYLUNX NOBPEKAEHUAX U PEMOHTAX;

€) Hanu4ue pe3epBUPOBaHNS;

f) KOHCTPYKUWMA pai3epa 1 pernoH IKcnnyaTaluum, HanpUuMep 3KcnnyaTauns B rnyboKOBOAHBIX YCMOBUSAX,
NPYMEHEHWE HOBOW KOHCTPYKLMIK C HeBOMbLUIMM ONbITOM 3KCMMyaTauum.

MpuBeaeHHble B Tabnuue 19 3HaYeHWs NPOOOMKUTENBLHOCTM NepMonoB mMexay obcnenoBaHUsSMKU He
OOMycKaeTCca NpeBbIlaTh, 33 UCKIKYEHWEM CMydaeB, KOrga Takoe npeBbilleHue 0D0CHOBaHO MMELLMMCS
NpakTUYEeCKUM OMbLITOM 3KCMNyaTaluu pansepa uny peaynsrataMu MHxXeHepHoro aHanu3sa. CornacoBaHue 13-
MeHeHUa nepruoan4HocT obcnegoBaHMsa, OCHOBaHHON Ha pekomMeHgaumax 10.2.2, gomkHo ObiTb ohopMneHo
OOKYMEHTanbHO M HaxoOUTbCHA Ha XpaHeHUK y oneparopa.

HomxHo GbITe NpoBeaeHo obcneqoBaHne pai3epa Ha HanuYMe ycTanocTHbIX TPELWH B COOTBETCTBMM
c6.4.9.

Tabnwuua 19 — Bug v nepynognyHoCTL NpoBeaeHna obcnenoBaHns

KomMnoHeHT

Bua obcnegosaHus

MNeproguyHocTb

30HbI C M3BECTHBIMW UK
BO3MOXHbIMW NoBpexXaeHnAMN

B 3aBMCMMOCTW OT pakTUHECKMX
YCIoBUIA

[Mocne BO3HWKHOBEHWA NPOEKTHOTO
cobbITUA

KoMnoHeHTbl, N3BneYeHHble
Ha NOBEPXHOCTb

B cootBeTCcTBMM C pexkoMmeHgauuamMmn
nocTaBLWKUKa

Mocne oTCoOegMHEeHWA

PacxogHele nagenua (Hanpmmep, yFIJ'IDTHEHMFI), nepnognyeckn oTcoeUuHAEeMble KOMIMOHEHThI, Y4aCTKU,

MMerLine CMasky n/vnu OKpacky, noanexar obcrnegoBaHUo Unn SEMEHEI’DEMOHTy B COOTBETCTBMUM C rpadum-
KOM. Ha cTagnin npoekTUpoBaHWs OOMKHbI BbITb npegycMoTpeHbl peweHMA no BbiNONMHEHWUKD TDEGVEMI:IX one-
pauni TEXHNUYECKOro O6Cl'|y}i{I/|BaHVI$|. [NpenocTtaBnseMas NOCTaBLLUUKOM OOKYMeHTauuA OOMmKHa coaepXaTb
cBegeHuda o cocTaBe U Neprnogn4HOCTHU DaGOT no TeXHN4eCKoMy OSCJ'Iy}I{]/IBaHM}O pansepa.

10.3 NMoBTOpHanA oUueHKa pan3epoB

Haxogsawwmicsa B Kcnnyatauuu pa|7|3ep AOIKeH NpoxXo4nuTb OUEHKY ONHd NoATBEPXOEeHWA COOTBETCTBUA
YCTaHOBITEHHbIM TDEGOBEHVIFIM, ecln MMerT MeCcTo O4HO UITM HECKOITbKO U3 cnegyrLuwmnx yCJ'IOBMF'IZ
a) NPOBOAAT yBENMUYEHME paCHeTHOro CpokKa CJ'Iy)KGbI 3a npepenbl yCTaHOBINEeHHOTO NMPOEeKTHOro CpokKa

CnyK6bl;

b) NnpounzoLlno NoBpexaeHWe UMM M3HOC KOMMNOHEHTOB palnaepa;
C) NPOW3OLWINO U3MEHEHWE YCMOBUIF 3KCMMyaTauuu, BNUSIOLEEe HA UCXOO4HbIe pPacyeTbl UMW OCHOBBI
NpeaLlwecTBYOLWEeR OLEHKN LeNoCTHOCTH;
d) M3BMEeHWUNMCL AaHHbIe, MPUHATLIE B Ka4eCcTBe UCXOAHLIX 4TSt MPOEeKTUPOBaHMA, HanpuMep:
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[na oueHkM akcnnyaTMpyembix pan3epoB cnegyeT MCMNoMb30BaTh CaMyH MOCNEenHIo UHGopMaLuuio o
panaepe.

10.4 MOHUTOPUHT

JonxHa 6biTb cchopMupoBaHa NporpaMma pericTpauun akTUYecknx napaMmeTpos paboTel U MOHWUTO-
pMHra ycTanocTu, OTpakaroLLan NpogormknTenbHOCTb paboT M COCTOSIHME MOPS AN KaxKaoro pexuMa paboTsbl
pansepa. ATy UHOOpMaL M0 B COMETAHMM C pe3yrbTaTaMi aHanusa ycTanocTi U aHanv3sa MexaHuk1 paspyLue-
HWS criegyeT MCNonb30BaTh AN onpefeneHns HeobxoaMMocTH NnpoBedeHus obcnenoBaHus cekumia painsepa.

BHelUHWe ycnoBKUsS 1 YCNOBUSA BHYTPU paiisepa B NpoLecce ero aKcnnyatauum crnegyet NOCTOSAHHO KOH-
TponupoBaTh ONA NOATBEPKOEHUSA KOPPEKTHOCTU NMPUHATBLIX NMPWU NPOBEOEHMM PacyeToB UCXOAHbIX NapamTe-
poB. Tako MOHUTOPWUHI JOIBKEH BKIOYaTb perucTpauunio BO3AeMCTBUIA Ha pai3ep U ero HaTsKeHue, a Takke
cocTaB, AaBreHne W TemnepaTtypy COAepKMMOro painsepa.

CucteMa MOHUMTOPWHIa cocTosHua paisepa 3/PC He aBnaeTca obazaTenbHOn B COOTBETCTBUN ¢ Tpebosa-
HWAIMW HACTOSILLEEro CTaH4apTa, HO MOXeT OblTb nonesHon ans obecnedeHuss U nogaepxaxHus Tpebyemoro Ha-
TSKEHWS, TEKYLLEro KOHTPONs AMHAMWUYECKUX XapakTepUCTUK paisepa v ana sepudukaumm npoekta. Cuctema
MOHWTOPUWHIa painzepa Takke MOXeT ObiTe UCMONL30BaHA 4118 OLEHKM HAKOMMEHHLIX YCTanocTHEIX NoBpexXae-
HWIA paiizepa, ONTUMKU3ALUK NO3ULUOHUPOBAHUA CYOHA W oNpedeneHns 0CTaToOuHOMo pecypca painsepa.

11 JoKkymeHTauuA

11.1 HasHa4yeHue

Pasgen 13 onpegensieT TpeGoBaHWA K JOKYMEHTaLMKU, KOTOPYIO NOCTaBLUMK AOIMKEH MOAroTOBUTL ANS
nepenayun 3aKasuuky.

11.2 O6wWwme nonoxeHun

HomxHa BbiTe NOArOTOBNEHA AOKYMEHTaUWs, 4OCTAaTONHAA ANA NOATBEPXAEHWNA COOTBETCTBUS paisep-
HOW cucTeMbl, BKMoYas obopyaoBaHue n KOMNOHEHThl, TpeboBaHMAM HacTosLLEro cTaHgapTa.

[okymeHTauus Ha BbiNOMHEHHble paboTbl fOMKHA OblTb, HACKONLKO 3TO NPUMEHUMO, KOHKPETHOW, YeT-
KOW, BOCNPOWU3BOAWMOM, JOCTYNHOW, NAKOHWYHOMW, B Hee cnedyeT BKNYaThk 3Ha4YuMy MHpopMaLumnio, OTHOCS-
LLYIOCS K OCHOBHbBIM 3Tanam }MW3HeHHOro Lukna pansepHoi cuctemsl 3/PC (T. e. NpoeKkTUpoBaHue, N3roToene-
HWe, MPOWM3BOACTRO, IKCMMyaTaLUuns, xpaHeHue). Mpy NoOroToBKe JOKYMEHTALMU TakKe OOMKHbI ObITb YYTEHbI
TpeboBaHun 4.16.

MpoekTHan AOKYMEeHTauus AOMmKHa BKNOYaTh yKas3aHWs Ha MCNOMb30BaHHbIE METOALI PACHETOB, MPUHS-
Thl€ NPWY NPOEKTUPOBAHUN AONYLLEHWS, pe3yfbTaTbl pac4eToB U TpeboBaHWsA K NpoekTupoBaHuio. TpeboBaHus
K MPOEKTUPOBAHUIO JOMKHEI BKIKOYATL Kak MUHUMYM KpUTepun Beibopa pasMepoB, Harpy3km U UX codeTaHus,
BKNtOYAA NpeaBapuTeNbHOE Harpy:xeHwe, TEXHONOTMYeCckUe LONYCKW, LIepOoXOBATOCTL NOBEPXHOCTW YMMOT-
HeHuin, TpeboBaHUs K MaTepuanam, napameTpbl OKpyKatloLeh cpelbl U Opyrve npuMeHumMsle TpeboBaHus,
YYUTLIBAEMbIE NPW NPOEKTUPOBAHWUM.

MocTaBLWKK JomKeH 06ecnevynTb 3aKa3qymKy 4OCTYN K CreayrLwmMM JOKYMeHTaM ¢ y4eToM CTaammn npoekTa:

a) UcxogHble AaHHble Ans NPOeKTMPOBaHUS: 40 Hayana paboT no NpoeKkTMPOBaHUID pan3epa;

b) pesyneTaThl aHanusa npoekTa: 40 U3roTOBMEHMS KOMINOHEHTOB pai3epa;

C) onucaHue TEXHOMOMMW U3rOTOBINEHWA: [0 U3rOTOBMEHUA KOMNOHEHTOB painsepa;

d) MCMOMHUTENBHO-TEXHUYECKASA JOKYMEHTALMS: B COCTaBe NOCTaBKY;

€) CBOAHAasi NPOEKTHas U NMPOW3BOACTBEHHAA JOKYMEHTALMA: B COCTaBe NOCTABKM;

f) pykoBOZCTBO MO aKCMNyaTaunn U TEXHUHECKOMY OBCNYXMBaHMWIO: nepen NocTaBKow.

Monb3oBaTtenb/onepaTop AOMKEH NoaaepKuBaTe JOKYMEHTALMIO B HAAMeXalleM COCTOSHUK B npoLec-
ce 3KcnnyaTauuu pansepa.

11.3 UcxogHble gaHHbIe ONA NPOeKTUPOBaHUA

WcxogHble gaHHble AN NPoeKTUPOoBaHWUA OMKHLI ObiTk NOArOTOBNEHbLl HA HAa4anbLHOM 3Tane npouecca
NPOEKTUPOBaHWUS AN AOKYMEHTanbHOro ohopMIeHus OCHOBHbLIX TpeBGoBaHWI K KpUTEPUEB, UCMOMb3YEMbIX B
npoekTe pairasepHoi cuctembl 3/PC. [JokymMeHTaLMa OorkHa oTpaxaTk TpeboBaHusa HacTosILero ctaHgapTa,
TexHu4eckne TpeGoBaHUs 3akasumka (CM. Takke npunoxeHwe F) u TexHuueckue TpeboBaHUs NOCTaBLUMKE.
Huke NnpuBeneHo TUNOBOE COAEPKAaHWE UCXOAHLIX AaHHbIX ONA MPOEKTUPOBaHUA:
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a) obLyee onvMcaHue pan3epHon CUCTEMbI;

b) obLume npoekTHbIe TpeboBaHus;

C) NPUMEHUMbIE HOPMbI, CTaHAaPTLl M NpaBuna;

d) dbyHKUMOHaNbHbIe TpeBoBaHWA 1 IKCNNyaTaluMoHHble TpeboraHus;

e) napameTpbl hnovaa BHYTPW par3epa, BKMoYas pacdeTHoe OaBMNeHWe, pacvyeTHy TeMnepaTypy u
NIOTHOCTb hronaa;

f) rugpomeTeoponornyeckne yCrnoBus akcnnyaTaunm;

g) NnapameTpbl CyaHa, C KOTOporo ByayT BbINOMHATEL paboThbl;

h) TpeboBaHua k MHTepdencam;

i) TEXHMYECKME XapaKTepucTuku oGopynoBaHUA/KOMMNOHEHTOB (HanpuMep, MPOYHOCTE Ha pacTskeHue
npwW pacyeTHOM SaBMeHun);

j) BoIGOp MaTepuanos, BkoYas He0OX0AMMOCTb 3aLlUThl OT KOPPO3UH;

k) OCHOBHbIE NPWUHLMMNbI AWArHOCTUKW U TEXHWYECKOTro 0bCcnyXnBaHus;

|) coveTaHust Harpy3oK Ans BCEX BO3MOXHbBIX BPEMEHHbIX W 3KCMNyaTaLMOHHbBIX PACHETHbBIX YCIOBWA;

m) KPUTEPUN NPOEKTUPOBAHUS AMNSA BO3IMOXHBIX PEXKMMOB 0TKa3a;

n) Npouenypbl BINOMHEHUS aHANM3a NPoeKTa, BKMoYas nepeyeHb OCHOBHLIX aHanu3upyeMblx napa-
METpOB;

0) onucaHne NpefoxpaHUTenbHbIX coeguHeHnid (cnabbix 3BeHbEB), BKNoYas obocHoBaHUsA Heobxogu-
MOCTMW UX UCMONb30BaHUS.

11.4 AHanun3 npoekTa

11.4.1 Pa3amepbl Tpy6, BKNIOUYAA TEXHUYECKUE XapaKTePUCTUKU TPYD N KONbLEBbIX CBAPHLIX WBOB

Ona Tpy©® v KonbLUEBLIX CBAPHbIX LWBOB A0MKHbI BbITE NOATOTOBNEHb! KAK MMHUMYM Creaytolne JaHHble:

a) NOSICHEHWSA K YCNOBHbIM 0603HaYeHUsM;

b) npuMeHWMbIe HOpMbI, CTaHAAPTLI M NpaBMna,;

C) UICXOOHbIE AaHHbIe ANsi pacyeToB, BKIOYas:

- TEXHWYEecKWe napameTpbl MaTepuanoB, B T. Y. Npegen TeKydecTu, MPOYHOCTL Ha pa3pbiB W OTHOCU-
TenbHoe yanMHeHue Npu paspbliBe;

- pacuyeTHOe fJaBMneHWe U pacyeTHas TeMnepartypa;

- k03chhMLUMEHT MCNONb30BaHWA AnA pacyeta Tpybbl HA paspblB OT OENCTBMA BHYTPEHHErO AaBMNEeHUs;
avameTp wabnoHa n TpebyemMble 3a30pbl 4Ns €0 NPOXOXKAEHWS;

- 0BasfbHOCTb TPYObI M AOMYCK HA TONWWHY CTEHKN TPyObi;

- KOHLEHTPUYHOCTb OKPY>XHOTO CBApHOro LWBA, MakCUMansHoe CMEeLLeHUe KpOMOK Mo Hapy»XHOMY Aua-
MeTpy Ans conpsikeHus Tpyba/Tpyba unu Tpyba/coeanHuTens;

- BbICOTa HanNnaeNeHHOro BaliMkKa CBAPHOrO LWBA;

- MPUMYCK HA KOPPO3WIO UMW APYIMe NPUMEHUMbIE MPUMNYCKH;

d) pacyeT MMHWManbHOrO BHYTPEHHETD AMameTpa;

€) pacyeT MMHUManbHON TOMWKWHBI CTEHKM MO KPUTEPWIO paspblBa OT AeACTBUS BHYTPEHHErO JaBNeHus;

f) BoIGOp TOMLWMWHLI CTEHKKM U HAPYXHOro AnameTpa Tpyobl;

g) KOHCTPYKTUBHAA MPOYHOCTE TPYObl ANA OTAENbHbIX HArpy30K WM 3HAYEHWs] NMpefenbHbIX Harpysok
(cm. 11.5.1);

h) KO3 PULNEHT KOHUEHTPAUMK HAaNPSXXEHWIA B KOMbLEBOM CBAPHOM LUBE MO BHYTPEHHEMY M HAPYXHO-
My OUaMeTpy.

11.4.2 O6WwKMM aHanns

B nokymeHTaumMio no obllemy aHanuay cUcTeMbl paii3epa crnegyeT BKNKYaTh creayLlmue anemMeHTb:

a) NOACHUTENBHYIO 3anucky, BKkMoYatowyo obobwatowyo Tabnuuy ¢ pesynsTatamu NpoBepKU OCHOB-
HbIX KOMMOHEHTOB Ha pa3nMyHbIe COYeTaHWUsA HArpy30K U YNCNEeHHLIMU 3HAYEHUSIMU;

b) nosicHeHMA K ycrnoBHbIM 0603HaYeHUsAM;

C) NPUMEHNMbIE HOPMbI, CTaH4aPThl U NpaBuna;

d) BBEOeHue, BKNoYas Uernb AOKYMEHTa M KpaTKoe OnMucaHue pan3epHOR CUCTEMbl W KaXZoro KoMMo-
HEHTa C NPUNOXEHNEM YepTexen;

€) UCXoAHblE AaHHble ANs NPOeKTUPOBAHWSA, €CMNK OHU He BblgeneHbl B OTAENbHLIA JoKyMeHT (cm. 11.3);

f) ncxogHble gaHHbIe ANs BbINOMHEHUS PAacYeToB, BKMNKYasA napaMeTpel Matepuanos, NpuHATEIE Aony-
LLIeHWS NPY NPOBEAEHMN PACHETOB U UCMONb30BAHWW KOMMLIOTEPHbBIX MPOrpamm;
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g) permctpalMoHHble HOMepa CTaH4apToB/peKOMeHAaLMIA/PYKOBOACTR, BKMOYAA CCbIMKA HA UCMOMb30-
BaHHbIE YpaBHEHUS;

h) nocnenoBaTenbHOCTL BLINMOMHEHHBIX PACYETOB;

i) BANupaumMo Mmoaenu aHanusa (pakTudeckoe pacnpegeneHue HatsxkeHua, RAO nepemelleHunin cyaHa
U pexum opmMa/xapakTepucTUYeckne 3HauYeHus );

j) pacyeTbl obwen onvHbl, NPodWna 1 YMcna 3BEHLEB pansepa;

k) pacyeTbl onyckaHus pai3epa nocne nocagku;

|) cxemMbl reoMeTPUHECKUX MOZENEeN, BKMYasn rpaHYHbIe YCIOBUS;

m) AICHOE U YETKOE W3IOXKEHWE pe3ynbLTaToB, B 0COBEHHOCTU KIHYEBLIX PE3yNbTAaTOB, M MX OLEHKa B
CBETe peXMMOB OTKA30B W MPUHATLIX NpW NPOBEAeHUN aHanusa gonylieHuid. JomkHo BbiTe NpeacTtaBneHo
onucaHve CBSA3M KOMMOHEHTOB paii3epa U COOTBETCTBYHILLMX BUOOB OTKA30B C NPUBELEHMEM COOTBETCTBYHO-
LWKMX UNIOCTpaUni;

N) rpaHnYHbIE 3HAYEHWs NapamMeTpoB A5 HOPMarnbHbIX U 3KCTPEManbHbIX YCnoBuid paboTtel, npoBeae-
HWA UCMBITAHWA U aBaPUNHBIX CUTYaLUN;

0) ecnuv NPUMEHUMO, PACYETHbLIE HAarpy3Kn KOMMOHEHTOB W CONPSXEHWIA, HAaNnpuUMep, Harpy3ku ot panae-
pa 3/PC Ha lN®A 1 ycTbe CKBaXWHbI, C yKa3aHWeM UCTOYHUKOB JaHHbIX U MPUHATLIX JONYLLEHWR;

p) NpUHATBIE OOMYLIEHWA B OTHOLUEHWMW YCMOBWUA MOrpy3oyvHO-pas3rpy3odHbix pabot, obcrnenoeaHusa u
TEXHMYECKOTO OBCMYXMBaHUS pan3epHO CMCTEMBbI B NpoLecce aKcnnyatauun.

11.4.3 Yeprexm

[nsa narotoBneHnsa v cbopkn pan3aepHo CUCTEMbI AOMKHbI ObITh NOArOTOBMNEHLI YEPTEeXN, BKIYas:

a) NnaHbl cyaHa C YKazaHWeM y4acTKOB pa3MeLleHusa pansepa;

b) paboune uepTexu pansepa.

11.5 [JokymeHTauunsa Ha coeauHUTENN

11.5.1 CBOAHLIN OTYET O TEXHUYECKMX XapaKTepucTukax

[omnxeH ObITk NOArOTOBNEH CBOAHLIN OTYET O TEXHUYECKMX XapaKTepUCTUMKax Ans Kaxnoro coeguHuTens
pansepHoi cuctembl 3/PC. OTUeT JOMKEH cooepXaTh, ecrnv NpUMMEHUMO, CreyoLLy MHOPMAaLKKO:

a) onucaHue paboTel cOeaMHUTENS C NepeYuclieHUeM KOHCTPYKTUBHbLIX 0COBEHHOCTEN 1 NpeuMyLLecTB
KOHMUrypauum pe3sd, ynnoTHEHMIA, YNOPHLIX TOPLIOB U KOpMyca, BKMOYas OnMcaHue CXemMbl Nepeaayu 0CeBbIX
M U3rMbarLLMX Harpy3ok B COeaUHEHMM U cucTeMbl ukcaumm (bnokmposkn). Mpumepamm cuctem BrokMpos-
KK ABNsOTCH pe3bboBble dhukcaTopbl, PPUKLMOHHBIA CTONOP, (PUKCUPYIOLLKUIA Kynak, LUapuKOBbIA duKkcaTop,
dnaHueBble 1 MexaHndeckme OuKcaTopbl;

b) KpUTepWUKM NPOEKTUPOBAHMSA CO CChLINTKAMU HA NPUMEHUMEIE HOPMbI, CTaHAAPTHl M Npaeuna B 0THO-
LWEHWN:

- MPOYHOCTU M FEPMETUYHOCTU NS HArpy30K MpyM HOPMAarbHbLIX U 3KCTPEMAarbHbIX YCNOBUSAX paboThl,
NPOBEAEHWMA UCTMbITAHWIA U aBaAPUIAHBIX CUTYaUMAX C Y4eTOM MUHUMATbHbIX 3a0aHHbIX 3Ha4eHWIA NPOYHOCTI/
npeaBapuTENBHOIO Harpy>eHus;

- NMpegoxpaHuTeNbHbIX paspyllaemblX coeduHeHui (cnabbix 3BeHbEB) NpU MakCUManbHbIX 3a4aHHbIX
3HaYeHMaAX NPOYHOCTH;

- MaKCMManbHbIX 3HAYEHWI LMKITOB HANPSKEHUNA, T. . KO3hULMEHTOB KOHLUEHTPAUUN HanpskeHni/
pacnpefeneHuss Hanps>KeHUn ONs OLUEeHKW YCTanocTy;

C) reoMeTpu4eckne pasmepbl COEOUHNTENS, BKMOYAas JOMNYCKM, LEePOXOBaToCTb U BUA 06paboTkun ynnoT-
HUTEMbHbIX NMOBEPXHOCTEW, MAccy, CBOACTBA MaTepuarnos, MapKAPOBKY COEOWHEHWS, CCbIMKK Ha YepTexu n
cneyudurkaunum Matepunanos;

d) cxeMy nonepedHOro cevyeHws COeAUHEHUs], NoKasbiBawLlyo Hanbonee cnabble (orpaHuYMBatoLImne)
3anemMeHThbl (MNaHbl) UMK KOMMOHEHThI B OTHOLUEHWM TakUX BO3AEWCTBUIA, KaK PAcTSXKeHWEe, CKaTue, BHYTPEH-
Hee JaBneHue, BHellIHee AaBrneHue, narnb, Kpy4eHue 1 cABUI, rae NpUMeHUMO. TakKe HeobXoAMMO BhIOENUTb
YYaCTKM C MaKCMMarnbHbIMW 3HA4YEHUSIMU LWKIOB HaMpPsHKeHWHN;

e) MHhopMaLUmMIo O KOHCTPYKTMBHOW Hecylell cnocobHOCTM coeguHnTens, 006 orpaHM4yeHusax no pasb-
e0WHEHWIO MPedBapUTENbHO Harpy>KeHHbIX MOBEPXHOCTEN WU LUEeNOCTHOCTU (FePMETUYHOCTM) YNIOTHEHWA NS
OTAENbHbLIX HArpy3oK BCNeACTBUE CKATUA, BHYTPEHHErO AaBIeHWs, BHELLUHEro AaBneHus, uarnba, KpyyeHus 1
coBura;

f) mMana3oHbl HArpy3o0K UNKM auarpamMMel CONPOTUBIEHUS, ONPefensaLiMe pasNudHble COYeTaHUs Ha-
rPy30K, TeMnepaTtyp v NpeaBapuTENbHOTO Harpy)XeHUsl, KOTOpbie BAUSAIOT Ha LIeNOCTHOCTL (TEpMETUHHOCTD)
YNNOTHEHWA W Npefenbl KOHCTPYKTMBHOW Hecyleh cnocoBHOCTM NpM HOPManbHBIX WM 3KCTPeManbHbIX
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ycrnoBusix paboThbl, NPOBEAEHUN UCMBITAHWA N aBAPMWHBLIX CUTyaLMAX B JOMOMHEHWE K AMANasoHy Harpysok
cnaboro 3BeHa U orpaHu4yeHun No pasbeJMHeHW0 NpeaBaprMTErbHO Harpy»KeHHbIX MOBEPXHOCTEN;

g) OOKyMeHTauu no akTUYEeCKUM Harpyskam, NPUBEOLIWMM K HapyLUeHU repMeTUYHOCTU UMW KOH-
CTPYKTUBHBIM pa3pyLUeHUAM COedWHWUTENs (0CeBoe pasbedUHEeHWe, paspylleHue WNKM KomnbueBasi noteps
YCTOWYUBOCTH), €CNK Takne AaHHble JOCTYMNHLI U CONOCTaBMMbI C A0MYCTUMbLIMKU HOPMaTUBHLIMUK Harpy3kamu;

h) koathhULMEHTBI KOHLEHTPaLIMM HanpsHkeHWn CO CCbINIKOW Ha pasmMepbl NpucoeguHeHHoW TpyObl Ans
CBapHbIX WBOB «Tpyba — coeanHWUTENbY» W MONOXKEHWA 30H ¢ Hanbonee BbICOKMMU HaMNPsKeHU MU B CAMOM
coeguHUTene (Npy LMKNNYEeCKMX Harpy3kax Ha 6onTbl, BKNoYas NPogonbHbln W3rnb). Ecnu 3Havennsa KKH ns-
MEHSTCA B 32BUCMMOCTIW OT Harpy3ku WUNu NpeaBapUTENbHOrO Harpy:KeHusl, 3T U3MeHeHUsa OOMKHbI BbiTb
OoTpaxeHbl B JOKYMeHTauuu. TakKke OoMmkHbl ObiTb nokazaHbl KO3(dULNEHTEl KOHLEHTPALWK HaNpsKeHun,
co3faBaeMble COefuMHUTENEeM B KOMNbLIEBOM CBApHOM LUBE C TpyOOoW (Kak No BHYTPEHHEMY, TaK WU N0 HapPYXKHO-
My AWaMeTpy) Npyu OTCYTCTBUM OTHOCUTENBLHOTO CMELLEeHUS;

i) geTanbHble napamMeTpbl NpoUeayp CBMHYUBAHWUS/Pa3BMHYMBAHWA, BKIHOYAOLWMNE TUM KOHCUCTEHTHOM
CMasku, NOKPbITUS KU CNOCO6 HAHECEHWS, CKOPOCTb CBMHYMBAHWSA, 3HAYEHWE KPYTSALLEro MOMEHTa NMpW CBUH-
UYMBAHWU, MUHMMATBHBIE U MaKCUManbHbIe 3HAYEeHUA KPYTSALLEero MoMeHTa Npuy 3aTskKKe U NoTepo ANUHbI Npu
CBMHYMBAHUMW, MAKCUMANbLHO OONYCTUMOE HapyLleHWe COOCHOCTU NPW CBMHYUBaHWUM COEONHEHNS;

j) Ana coeguMHWUTenen Moayns 3KCTPEHHOTO OTCOEAWHEeHUs U MHCTpyMeHTa ana cnycka [N®A 3HadeHns
YIN0B, NPUBOSALLNX K HATSXKEHWIO U OTCOEAMHEHWIO COEANHUTENEMN;

k) CCbINIKM Ha BbINOMHEHHbLIE NMPOEKTHBIE PpacHeTbl U pe3ynbTaThl UCMbITaHWA.

ConpoTvBneHve coeguHMTENs NPU COMETaHUKM Harpy30K MOXET OblTb YCTAHOBNEHO C MCMNOMb30BaHUEM
0QHOro U3 crefyLWmMx MeTo40B:!

- Anarpamm conpoTUBNEHUN (ONanasoH Harpy3okK);

- 3NnMnca conpoTUBMEHWA, YYNTHIBAKOLLETO SKBUBANEHTHOE PAaCTSKeHWe U 3HAaYEeHUSA BHYTPEHHEro u
BHELLUHEro JaBneHus;

- AnanasoHa 3KBMBaNeHTHbIX HanpshkeHuhn Museca.

Pacyet guarpamm ConpoTUBMEHUS UMM AWanasoHa Harpy3ok OorkeH BbiTe MpoBeaeH Ans COOTBETCTRY-
HLWMX 3HaYeHU koaduumeHToB Ucnonb3oBaHua. [JaHHbI MeTon ABNAETCA NpeanodYTUTenbHBIM ANS npen-
CTaBMNeHUsA XxapakTepucTuk coeguHutens. Cnefyet oTMETUTh, YTO ABa APYTMX METOAA OLLEHKW COMNPOTUBIIEHUS
COEMHWUTENSA OA0T KOHCEPBATUBHLIE 3HAYEHWS CONPOTUBIEHMA U3rMbaLWEeMy MOMEHTY U UX HE PEKOMEHY-
€TCsl MICNOMb30BaThk NPW MNOMYYEHWW OLEHKW, YHUTbIBAIOLLER CONPOTUBIIEHWE TPYDbI.

Ha pucyHke 11 nokasaHa guarpamma conpoTuBneHusi. B kayecTBe anbTepHaTMBbLI AAHHOW AuarpaMme
COMPOTUBMNEHNS, CONPOTUBMNEHNE COEOVNHUTENS MOXET ObITh NPEACTABNEHO BbipaXeHUeM, OTpaxKaLlmnmM Baa-
UMHOE Je/CTBUE HAaTSXKeHUs — MOMeHTa — aasnenus (T,—M, ), kak nokasaHo B popmyne

roe T, — adhdhekTUBHOE HaTsKeHue, H;
T. — npegen NpodMHOCTW HA pa3pbIB ANS OTAENbHOW Harpysku, H;
My, — narnbarwmin MomMmeHT, H-m;
M_. — npepensHoe conpoTUBIEHWEe U3rMby Ana oTaenbHoW Harpysku, H-m;
P;,; — BHYTDEHHee AaBreHune B 3afaHHou Touke, MMa;
P, — BHelUHee AaBrneHwe B 3adaHHON Touke, [Ma;
Pge — NpenensHoe ConpoTUBNeHne OTAENbHOM Harpyske oT AaBfneHus BCMefcTBUe HanMyWMa KOHLEeBOW
3arnywkun, MNa;
Fy — KoathuumeHT ncnonsaosaHus (cm. Tabnuuy 11).

Mpumevyanne — [lpuMepel AuarpaMmMm CONPOTUMBINEHWUS NpuBedeHwl B [15], [16] n [17], a ona ctaTM4eckux
YCMOBWUIA HarpyxeHua — B 6.6.7.
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2 HanpaeneHue yBenu4eHWs OaBneHus.
X — adhpexTBHOE HaTaxeHne, T, Y — narnbaownin momeHt M, .,

PucyHok 11 — [duarpamma conpoTUBNEHUA KOMMOHEHTAa

Heobxoaumo y4nTbiBaTh, YTO MOXET OKa3aThCsl HEBO3MOXHbBIM MOMYYUTh HECKOMLKO BhIPaXKeHUn, oTpa-
XaLux pasnuyHbie BO30eNCTBUA, MpyU NPOCTOM NMMHEMHOM OTHOLLEHUW HAarpy30K, Kak NnokasaHo Bbille, U3-3a
OrpaHUYeHHOro gManasoHa NnpUMeHsaeMbIX napaMmeTpoB CONPOTUBIEHUS.

11.5.2 PykoBoacTBa no 3KkcnnyaTaunum M TeXHM4YecKoMy oBcnyXXnBaHuio

11.5.2.1 OBLwKe NONOKEHNS

MocTaBwWMK paidepa JOMKEH NOATOTOBUTL PYKOBOACTBA MO 3KCNMyaTauuMm U TEXHUYeCcKoMy obcnyKimea-
HWIO, B COCTAB KOTOPLIX A0SKHA ObITh BKNKOYEHA MHOpMaLMs, nepedncnerHHas B 11.5.2.

11.5.2.2 Onucaxune obopynoBaHus

Ona cnegywowero obopygoBaHus OOMKHbI ObITh MOATOTOBMEHbI MOACHUTENLHbLIE 3aMWCKN, YepTexn u
CXeMbl NMPUMEHEeHUs:

- COeAMHWTENU pan3epa, BKMYas BCE ero 4acTu;

- WHCTPYMEHThI ANs NepeMeLLeHNs panl3epa;

- WHCTPYMEHThI NS CBUHYMBAHWUSA, PA3BUHYMBAHUSA U CO30aHWA NPEABapPUTENEHON 3aTSXKKN;

- NPOTEKTOPbl COeJUHUTENEN pai3epa.

11.5.2.3 PekomeHaaunm no skcnnyarayuym coeguHUTenen

HomxHa BbiTe NpefgcTaBneHa cneaywas nHPopMauns:

- OnUcaHue MHCTPYMEHTa ANsA NepemMeLleHUsl COEQUHUTENS U ero CONPSKEHUSA C COEOVHUTENEM;

- geTanbHasl npoueaypa CBUHYMBAHWS W Pa3BUHYMBAHWUSA COEAWMHWUTENS, BKIHOYAasA, ecrnv NpUMEHUMO,
npoLeaypy co3gaHusi NpeaBapUTENbHON 3aTsHKKN.

11.5.2.4 NHCTPYKUWMM NO TEXHUYECKOMY OOCMYKMBAHMIO

JomxHa BbiTe NpegocTaBneHa crnegyowas nHhopmauns:

- rpaduK NIaHOBOIO TEXHUYECKOro 0B6CnyXnBaHNUS;

- nNpuMepbl OPM, 3anOMHAEMbIX NPU TEXHUYECKOM OBCNyXMBaHWUW, UMM KOHTPOIbHLIE MUCTLI (KapThl),
ecnu HeobxoonMo;

- PErncTpaLWOHHbIE XYpHanbl NS BHECEHMSA 3anucer No CyMMapHOMY MCMONb30BaHUKD KaXOoro Co-
eqUHUTENS pansepa;

- WHCTPYKUMK MO XPaHeHWo W nporpaMma 3ameHbl pe3vHOBbIX U3AeNWi, anacToOMepoB W ApYrMx pac-
XO[HbIX MaTepuanos;

- nepeyeHb CMas3o4HbIX MaTepyManos, MHIMBWMTOPOBR KOPPO3MK 1 T. M.;

- NMpouenypbl U NporpaMmMa NpoBefeHWs KOHTPONA TPELUH OT YCTanoCcTHOro paspylleHus. [NocTaBLunk
OOMKEeH ONpefenvTh YY4acTKU C BbICOKMMMW HanpshKeHUAMKU, noanexalne obazartenbHOMY KOHTPOIH.

11.6 U3roToBneHue U nocTaBKa

Mepen Havyanom MnuK B NpoLecce NpoM3BoAcTBa TPYD, KOMNOHEHTOR, 0B0PYA0BAHNS, KOHCTPYKTUBHbIX 1
OPYrux aneMeHToB AomkHa BbITb MOAroTOBMNEHa cnegyoLwas nHdopmauus:

a) TeXHUYECKMWe YCroBMA Ha MaTepuansl U U3roTOBMeHue;

b) TexHUYecKue yCcrnoBmsa Ha TEXHOMOTUIO M3rOTOBMNEHUS;

c) nnaH obecne4yeHns Ka4ecTsa;

d) cneuuduKkaumm TEXHONOrMM CBapKu/kBanuduKaLMOHHAA OOKYMEHTaUWMs Ha TEeXHOMOTUK CBapKu,
€Cnn NPUMEHUMO;

e) npoueaypbl HepaspyLlanLLero KOHTPONs;
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f) TexHONOrM4YeCcKNe KapThbl;
g) PYKOBOACTBA WU3rOTOBUTENS W NOCTaBLyMKa B 06nacTn cucteMebl obecnedeHnsn KadecTsa.

11.7 UcnonHuTenbHaa AOKYMeHTaUuA

VcnonHutenbHas AoKYMeHTauWs JOMmKHa BKNOYaTh, KaK MUHUMYM !

a) HoMep 3akasa Ha NoCTaBKy;

b) onucaHne obopyaoBaHus;

C) CChINIKM Ha TEXHUYECKNE YCITOBUA N YepTEXN;

d) cepTudmkaTel MaTepnanos;

€) pesynbTaTbl KOHTPOMNLHbBIX M3MEepPeHU pa3MepoB;

f) pe3ynbTaTthl 3aBOACKUX NPUEMO-CAATOYHbIX UCMBITAHWA;

g) BCE OTKNOHEHWS, BbIABMEHHbLIE B MPOLIECCE W3TOTOBMNEHWUSA, 1 MPOM3BEAEHHbLIE PEMOHTHI;
h

— e

) cneundrKkaL M TEXHONOMM CBapkM 1M aTTecTalnoHHas JOKYMEHTaUWsA Ha TEXHOMOMMK CBapKu;
i) aKTbl aTTecTaumnm CBapLLMKOB;
j) KapTy pacnonoX}eHus CBapHbIX LUBOB;
k) akTbl kBanudUKkaL MM onepaTopoR HepazpyLIALWero KOHTPONs M akTel pe3ynsTaToB HepaspyluatoLle-
ro KOHTpONS;
|) npoToKoNbl UCNbITAHWIA TEpMUYECKon obpaboTku.

11.8 CBO,D,Haﬂ AOKYMeHTaUuuA no NpoekKTUpoBaHNUO U U3roToBNeHUK

CBofHasi JOKYMeHTaLus Mo NPOeKTUPOBAHWK U U3rOTOBMNEHMIO JOMKHA ObITh NOATOTOBINEHA B KAYECTBE
NCXOOHBIX AaHHbIX ANg npolenyp akcnnyatauumn pansepa 3/PC 1 nporpammel nepuogudeckoro obcrieqoea-
Hus. CBogHas JOKYMEHTAaUWs Mo NPOeKTUPOBAHMIO M UrOTOBMNEHUH NpeacTaBnseT cobon kpaTknin obobLleH-
HbIM JOKYMEHT, copepkawnin Hambonee BaxHy MHOPMaLWUIO, UCNOMb3YEMYH0 Ha aTanax NpoeKkTUPOBaHKS,
WN3rOTOBMNEHWUST M UCMbITaHWW paisepa. CBogHas OOKYMEHTaUWs AOMXHA oTpaaTb hakTMieckoe CocTosiHue
WN3OEnnsA Nocne M3roToBMEHMS.

CeofHas OOKyMeHTaLMsa No NPOEKTUPOBAHNIO U M3FOTOBMEHUI0 JOMKHA COAepKaTh!

a) obulee onucaHue cucTtemMsl pansepa 3/PC;

b) kpaTkuit 0630p MHGOPMALIMK, OTHOCALLENCS K CTaAUsIM NPOEKTUPOBAHUS U M3TOTOBMEHWS, BKMOYas
pacnpegeneHue OTBETCTBEHHOCTM, YCTAHOBMEHHble TpeboBaHuMs, npouedypbl BepuduKkaLuM, BbiSIBIIEHHbIE
OTKIOHEHUSs, pe3ynbTaThl paboyero NPoOeKTMPOBaHUA, UCXOAHbIE AaHHbIe AMNs NPOEKTUPOBAaHWUS, KPUTUYECKMe
0BnacTv KOHCTPYKUMM, C YKa3aHWEM CCbINIOK Ha AETann3npoBaHHYO JOKYMEHTauuIo;

c) pekoMeHgauumun, TpeboBaHUs M 3HAYMMYI WHOPMAaLMK ANs NPOLEeccoB 3KchnnyaTtauuu, obecneno-
BaHWS B Mpouecce 3KCnnyaTauMu, XpaHeHWsl, OLeHKW LIeNOCTHOCTH U TEXHUYECKOro 0BCny»MBaHWA Ha Npo-
TSKEHUW nepuopa aKcnnyatauuu pansepHolt cuctembl 3/PC. Ocoboe 3HauYeHWe umeet nHdopmMaLumns, oTHO-
CALLASICH K KOMMNOHEHTaM, NOABEPHKEHHbBIM YCTAaNOCTHOMY Pa3pyLWeHUIO, N K BbICOKONPOYHbIM KOMMNOHEHTaM C
Bonbwnm KoapHOULMEHTOM UCMNONB30BaHKS.

11.9 MHCTpYKUMM MO MOHTaXy W 3KcnnyaTtauuu

TpeboBaHus kK MpoleccaM MOHTaxa W 3KcnnyaTauuu OOMKHbl BblTb JOKYMeHTansHO oOpMIeHbl B
WHCTPYKUMAX MO MOHTaXY W 3KCNIyaTauuu paisepa, KOTopble OOMKeH pa3pabaTbiBaTe NPOEKTUPOBLLUK CO-
BMECTHO C onepartopoM. VHCTpykUuMK AOmKHEI onpeaensaTk TexHonorui 6esonacHoro MoHTaxa, skcnnyaTa-
LUK M TeXHUYECKOro 06CnyXMBaHUs pai3epa U ero KOMNOHEHTOB.

VHCTPYKUMM SOMKHBLI coepxaTb Kak MUHUMYM CrefyroLLyo nHhopMaumio:

a) nowaroeble Npouenypbl NPOBEAEHWS MOTPY304YHbIX paboT, TpaHCMOPTUPOBAHUS, cnycka/modbema,
SKCMMNyaTaumu, KOHCEPBALIMU U XpaHEHUs pai3epHOn CUCTEMBI;

b) nowaroeblie NpoLUeaypbl OTCOEQUHEHUS U BLIBELIMBAHWA paiizepa;

C) SKCMnyaTaunoHHbIe orpaHUYeHns Ans Kaxkaoro paboyero pexmnmMa, ykasbiBaeMble NocTaBLIUKOM paii-
aepa. OrpaHu4eHns cnegyeT NpeAcTaBnaTe B TabGNUYHON WMy rpadmyeckoi hopme Unun B Buae nporpammbl
yrnpaBsneHvs painsepom;

d) npoueaypbl 06cnenoBaHna U TEXHUYECKOTO 06CNYXUBAHWA ONS KaXO0T0 KOMMNOHEHTA;

€) YepTexu NocTaBlMKa ANS KOMMNOHEHTOB pal3epHO CUCTEMbI C BblgeNeHUeEM KpUTUYECKUX pasMe-
pPOB, Macchkl U HOMEPOB AeTanei pasnuyHbIX KOMMOHEHTOB;

f) nepeyeHb pekomMeHgyeMbIX 3anacHbIX YacTen.
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Mepen Ha4anom MoHTa)a W/unu akcnnyaTauum gomkHa bbiTb NOArOTOBNEHA crneayoLlas MHopMaLms:
- pesynbratsl aHanu3a FMECA n HAZOP, BbinonHeHHbIe onepaTopoM;

- TeXHW4Yeckne crnelnduKkaunm n YepTexn Ana MOHTa)Xa M UCMbITaHWUIA,

- PYKOBOACTBO(A) MO MOHTaXY W 3KCNnyaTauuun pansepa;

- npouenypbl 4eNCTBUA NPY BO3HWKHOBEHWM HELUTATHBIX CUTYaUui,

- PYKOBOACTBO NoApsAa4vMKa no obecneveHunto KavyecTea.

11.10 CeogHasa nHgopmaunsa o TEXHUYECKOM COCTOAHUM

TtoBble U3MEHEHUs1 B KOHCTPYKUMUK paisepHoi cuctembl 3/PC nocne M3roToBNeHUA OOMKHbI ObITe OT-
pa)eHbl B 3KCMNyaTaLWMOHHON OKYMeHTaLUuM B BUAEe CBOOHOM MHMOPMALUKN O TEXHUYECKOM COCTOSIHUK paii-
3epa. CeogHyo MHOPMALIMIO O COCTOSIHUM HeoBXoauMo exeroaHo 0GHOBMATE.

[aHHble cnegyeT perncTpyMpoBaTb B TEYEHME cpoka CnyxObl Ans aHanus3a W JOKYMEeHTanbHOro nog-
TBEPXAEHWA COCTOAHUA pan3epa 3/PC npumeHUTENbHO K ycTanoCTHOMY paspylueHnio n obobaTts B cBOOHON
AOKyMeHTauuu. B cocTtaB cBogHOW MHopMaunK, Kak npaBuio, peKkoMeHAYeTCs BKYaTbh NocnegoBaTtenb-
HOCTb YCTAHOBKWN CEKLMIA, KOHUTypaLMo pain3epa, NpoMbICNOBLIE AaHHbIe (rMyBuHa Boabl, AaBneHne, NnoT-
HOCTb OrOMZOB U T. 4.), AaHHbLIE CYAHA, BKMHYAA BepxXHee HaTSKeHWe, NPOAOMKUTENBHOCTL KaXKA0ro pexu-
Ma 3KCnnyaTauMu B COYeTaHWM C BOMHOBLIMU YCNoBUAMK. CBOAHY MHOPMALMID HEOBXOAMMO perynspHo
aHanu3upoBaTb ANA OLEeHKW HeoBX04MMOCTM AMarHOCTUKN YCTaNOCTHBIX paspyLleHuin.

3a nogroToBky W perynspHoe o6HOBNEHWe CBOOHOW WHOPMAaLMKM O TEXHUYECKOM COCTOSIHMKM pai3epa
HeceT OTBETCTBEHHOCTb OpraHM3auus, 3KCnsyaTupyoLlas pansep.

11.11 3anonHeHWe AOKYMEHTaL UK

JkcnnyaTupyloLwas opraHu3auus HeceT OTBETCTBEHHOCTb 3a MoAAepKaHue 3KCMnyaTauuoHHOW OOKY-
MeHTaUWW B aKTyanbHOM COCTOSIHUW B TEYEHME BCEro cpoka Cryx0bl pain3epHoi CUCTEMbI.

B cocTae TexHW4eckoi 1 UCMOMNMHUTENLHON OKYMEHTaUMN AoMKHA GbiTh BKMKOYEHa Kak MUHUMYM Mpo-
eKTHasi JOKYMeHTaUwWs, NPoM3BOACTBEHHAS AOKYMEHTaLUNUs, 4OKYMEHTLI MO MOHTaKy M BBOAY B SKCMMyaTaluio.

TexHWYECKY AOKYMEHTaUWUK OOM#KHLI OBGHOBNATL SKCMNyaTUPYHOLLAa OpraHu3auma UMM TeXHUYeCcKMi
noapsa4YvK B TeYeHue neproaa He MeHee 15 neT. [JoKyMeHTauus OOMKHa BKINOYATh UCXOOHbIE AaHHble ANs
NPOEKTUPOBAHWUS U OCHOBHLIE JaHHbIE MO SKCNNyaTaluun pan3epHoi CUCTEMBI, KOTOPbIE A0MKHEI 0BHOBMNATL-
CA B Te4yeHne Bcero cpoka cryx0bbl cuctembl. [JJokyMeHTauus 4omKHa BKITYaTL JOKYMEHThI, OTHOCSLWMECs K
aTanam OT Hadarna NpoeKkTMpPOoBaHWUA 40 BBOAA paii3epa B SKCMNyaTauuio W, NpW Hanmu4yumn, JOKYMEHTbl O Bbi-
NONMHEHHOM PEeMOHTE WU PEKOHCTPYKLMW paii3epHoi CUCTeMbI.

HokymeHTauus, coopMupyemas B NpoLEcce SKCNyaTauun M TEXHUYECKoro o6CcnyKMBaHusa painsepHoi
CUCTEMBI, AOMKHA Kak MUHUMYM BKMOYaTh 0TY4eThl 06 o6cneoBaHuun pai3epa ¢ MOMeHTa BBOAA B dKCnMya-
Tauulo, B TOM YUCTE pe3ynbTaThl perynspHbiX U BHEMNMNAHOBbLIX 06CNefoBaHuUin, oTYeThl O (hakKTUYECKOM TEXHU-
YEeCKOM COCTOSIHWMM, MPOBEAEHHOM TEXHWYECKOM 0BCNYKUBaHUKM Y PEMOHTE.
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MpunoxeHune A
(cnpaBo4Hoe)

Cranpaptusauusa conpsikeHus pansepa 3/PC (gnsa N®PA BepTuKanbHOro tTuna)

[MpeonoxeHuss no craHgapTU3aumK MHTepdencoB ona obecnedyeHnss BO3MOXHOCTW MPUMEHEHUSA DPan3epoB CO-
BMeCTHO ¢ [1PA pasznmnyHoro tvna 6einn paspaboTaHel B CBA3WM C pa3BUTUEM NPaKTUKW apeHabl pansepHeix cnctem 3/PC
1 UX COBMECTHOMO MCMOoNb30BaHWA onepatopamMu npoekTtoB. CTaHOapTU3MPOBaHHOE COMPSKEHWe pacrnonaraeTca Mexay
BEpXHEW YacTblo MHCTpYMeHTa Anst cnycka MN®A 1 HuxkHen Yacteio MMNBO KT (cM. pucyHok A.1).

1 6

-
Q(0

3___

— —1

___3____3_

1 — Moaynb 3KCTPEHHOrO OTCOEAMHEHMN;, 2 — HWKHWW y3en-npeBeHTop pailsepa; 3 — npeanaraemMoe CTaHoapTHoe

conpsixkeHue; 4 — nogBoaHas hoHTaHHas apMmaTypa; 5 — ycTbe CKBaXWHbl; 6 — yCUINeHHOe coevHeHue; 7 — KaTyluka

apanTep (ANs BelpaBHUBaHWSA OTHOCUTENBHO BePTUKaNbHOWM ocu); 8 — coeMHWUTENb MOAYNS 3KCTPEHHOTC OTCOEANHEHNS;

9 — kaTywka nosTopHoro Beoga M30O; 10 — MMMNBO gna KITT; 17 — wuHcTpymMeHT ana cnycka MN®A; 12 — katywka
nosTopHoro Beoga MN®A; 13 — bnok apmatypbl; 14 — coeguHutens MNEA

PucyHok A.1 — PacnonoxeHue npeanaraemMoro ctaHgapTHOro conpsikeHus pavsepa 3/PC

B kavecTtBe MHTepheca conpskeHUs pekoMeHayeTcs MCrnonbL3oBaTte onaHey, ¢ Tunopasmepom 346 MM Ha gas-
neHue 69,0 MlMa, cooTBeTCcTBYOWMIA TpeboBaHuam [12]. B kadecTBe ycTporcTBa, obecnevymBatolero repMeTUMHOCTb COo-
eWHEeHWs, NpeoycMaTpUBaOT WCMOMNb30BaHWE CTLIKOBOMHOW BTYMKWM C KAHABKOW Nog ynnoTHeHue. MepMeTMYHOCTbL Co-
eauHeHuss obecneynBaeTca OCHOBHBIM YMNOTHEHMEM TUMA «METann K MeTtanny» v OOMOMHUTENbHBIM YNNOTHEHUEM U3
anactoMepa. [Ins n3onsaummM CThIKOBOYHBIX BTYNOK OT BHELLHEND BO3AENCTBUA OKpy}KalLllei cpedbl Heobxoaymo ucnorb-
30BaTh creuunansHoe ynnotHeHve. B kayecTBe Takoro ynnoTHEHWA PeKOMEHOYETCA UCNOMNb30BaHWe Npoknaaku tuna BX,
pa3mellaeMon B cneunanbHon KaHaBke. Pazmep ynnoTHUTENbHOW Npoknagkym BX npeactasneH B Tabnuue A.1.
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Tabnuua A1 — MexUeHTpOBLIE PACCTOAHWUSA KaHaNoB A58 CONPsKeHUs pansepa u MHCTpyMeHTa ansa cnycka MNaeA

Pa3mMepbl NpoxoaHoro
OTBEPCTUA apMaTtypbl,

OT ueHTpa oTBepcTMA
00 ueHTpa oTeepctus?,

OT ueHTpa Bonbluero
OTBEPCTUA A0 UeHTpa

OT ueHTpa MeHbLero
OTBEPCTUA OO LeHTpa

Paamep dnaHua
1 Npoknagku BX, Mmm

mMm x mm (MMa) MM chnaHua®, Mm cdnaHuat, mm (MMNa)
103 x 52 (34,5; 69,0) 127,0 41,28 85,72 346 (69,0), BX-158¢
130 % 52 (34,5; 69,0) 136,52 (5,375) 47,62 (1,875) 88,9 (3,500) 346 (69,0), BX-159

a8 CM. «A», PUCYHOK A.2.
b Cm. «By, pucyHok A.2.
€ Cm. «C», pucyHok A.2.
d Mpoknaaky Tvna BX-158 ncnonbaytoT ANS MUHUMW3ALUUN PasbeNHAILLEN HarpyaKu.

B HacTosLLee BpeMs B KOHCTPYKLMKU UHTepdhelica NpeanoxeHo cTaHAapTU3MpoBaTh crneqylolwue ABa pasmepa npo-
xofdHblx oTBepcTuin: 127 x 50,8 mm, 69,0 MMa u 101,6 x 50,8 mm, 69,0 MlMa. Npeanaraemble MeXLUEHTPOBLIE PACCTOAHUA
nokasaHbl Ha pucyHke A.2 n npuBedeHbl B Tabnvue A.1.

[na obecneyeHns BO3MOXHOCTWM UCMONMb30BaHWA pansepa ¢ [NPA pasznuuyHbiX Npou3BooMTeEnei MoXeT noTtpebo-
BaTbCA NPUMEHEHMWE NEPEeXOAHON KaTyLLUKKU, MOCKONBKY KOHCTPYKLMA CThIKOBOYHBLIX BTYNOK, KaK npaBwuo, 3aljuiieHa na-
TEHTaMM.

B0o3MOXHO NpMMeHeHWe KOHCTPYKLMW C APYTMMU MEXLEHTPOBLIMU PACCTOAHUSAMI OTBEPCTUIA U UX CMELLEHUEM OT
ueHTpa thnaHua. PekomeHagyeTtcs, YToObl TEXHUYECKUE YCNOBUS Ha Mobyk HOBY cucTeMy parsepa 3/PC beinu corna-
COBaHbl C M3roToBUTENEM Ansi obecnevyeHns COOTBETCTBUA Pa3MepoB C 4eNCTBYOLMMKN CTaHAAPTaMn Ha MHTepdenchl.

Mcnonb3oBaHWe npegnaraemMoro cTaHAapTHOro HTepdienca PEKOMEHOYETCA B CNEAYIOLLMX CNyYasx:

a) HanpsXeHWs oT MPUMEHUMBIX COYETaHWUIA Harpy3okK, onpedeneHHbIx B 6.3.3, He NPeBbILLAT KOHCTPYKTUBHYIO He-
cywyto cnocobHocTs (cMm. 11.5.1) npegnaraemoro dnaHua;

b) koHcTpykuuna, nsrotoeneHve n cbopka npegnaraemoro cnaHua obecneunsBaeT TpebyeMbll KOHTAKT «TOpeL K
TOpUY» MPU Harpy>KeHuu B HOpMarnkbHbIX YCroBuAX akcnnyaTauum (cm. 6.6.7).

MpumevyaHue — YnnoTHUTenbHoe konbuo BX 158, ucnonssyemoe B nHTepdeice 101,6 x 50,8 MM, MeHbLLE,
YeM, KaK npasBwro, ucnofibayemoe Ans dgnaHua ¢ tunopasmepom 346 mm, 69,0 MlMa. MeHbLKMA pasmep yNNoTHEHWUsI
CHWXaEeT pasfgensioLyio HarpysKky, KoTopas ABRSeTca KpUTUYECKoW Ana ryBoKoBOAHBIX YCNOBUIA 9KCNnyaTauun pansepa,
roe wuarvbarolme Harpy3km usHadaneHo 3HaunTensHele. [na uHtepdenca pansepa 127 x 50,8 mm ynnotHeHne BX 159
SIBNSAETCA HaVMEHbLUMM M3 BO3MOMXHbIX YMITOTHEHWIA.

Palizepbl, B KOTOpPLIX AMaMeTpbl NPOXOAHbLIX KaHAMOB MpeBLILLAanT AnaMeTpbl NPoXodHbiX kaHanos B MOA, moryT
ObITE MCMONBL30BaHbLI MPKU YCNOBUK 0BECcnevYeHnsi MPOXOXKAEHNA Yepes pan3ep MHCTPYMEHTOB ANs NpoBeaeHus paboT B
ckBaxuHe. Panzep ¢ Tunopaamepom 101,6 x 50,8 mm, 69,0 MIMa moxeT 6biTe ucnone3osaH ¢ MNPA 76,2 x 50,8 mm, umeto-
el TaKkMe e MEeXLEHTPOBble PacCTOAHWA AN NPOXOAHbLIX KAaHAMNoB, Kak MHTepdeic AaHHOro panaepa.
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D-D
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1 — dnaHey ¢ Tunopasmepom 346 mm — 69,0 MlMa; 2 — pasmepbl KaHaBKW NoA YNNOTHEHWE [OMKEH yKasbiBaTb
M3roToBuUTEND; 3 — KaHasKa nop ynnotHeHuwe tvna BX; A, B, C — cm. Tabnuuy A.1

PucyHok A.2 — lNpegnaraemblil cTaHOApPTHbIA MHTepdenc 364 mm — 69,0 MIMa, 6BX
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MpunoxeHune B
(cnpaBo4Hoe)

Pexnmbi 2KCnnyatTauyun 0BLWKMNA aHaNN3 CUCTEMBI palﬁsepa

B.1 BBegeHue

B npunoxeHun B npvBeaeHo pyKOBOACTBO MO 0BCHyXUBaHUIO U 3KCNIyaTauuM cuctemsl pansepa 3/PC v Bbinon-
HeHWto obLLero aHannaa cUCTEMbI pan3epa C MCNoNb30BaHUEM CNeLNan3upoBaHHOro nporpamMmmHoro obecneverns ana
BbINOMHEHUS PACYETOB METOAOM KOHEYHBIX DNEMEHTOB.

B npunoxeHun F npuBedeH TMNOBOM COCTaB AaHHbIX, HEOOXOAMMBIX AN BbINOMHEeHWS 0bLiero aHanusa cucTembl
paiizepa. [leTanbHble pekoMeHaaumM1 no npoeedeHUKo obLUero aHanvMsa paiaepa npveeeHsl B [8].

B.2 Pexxumbl akcnnyaTauumn

B.2.1 3kcnnyaTtauusn c NMOA

B.2.1.1 PasameweHune

B npouecce pasmelleHMs U NepemMelleHns CekUuMiA pansepa 1 HaTsxHoW pambl MNMADA Heobxogumo y4uTbIBaTb
KOHCTPYKTUBHYIO MPOMHOCTL M3genuii. MarotoButens formkeH onpegennts TpeboBaHnsa K COCTOAHMI0 MOPS M OOMYCTUMbIM
CMeLLeHWsAM CydHa, Npu KOTOpPbIX yKasaHHble paboTel MoryT ObiTe BeINONHeHb! Ge3onacHo. [omkHbl BeiTe paspaboTaHbl
geTancHble Npoueaypsl, onpedensiolue napaMeTpel BHELHEro BCriomMorarensHoro obopygoeaHusa, Heobxogumora ans
BbINOMHEHUs paboT (HanpyMep, pacnonoXeHne 1 HaTsKeHWe KaHaToB nebefok, pasMeLleHne MaHunynsaTopos B6ypoBoro
MOAYNs, KaHaTHbIX rPy303axBaTHbIX npucnocobnernnii n T. 4.).

B.2.1.2 Cnyck n nogtem

Cnyck 1 nogbem MNPA, Kak NpaBWno, BKIHOYAOT CNeAyoLLYo NoCneqoBaTenbHOCTL OnepaLnii:

- CMyCK Yepes 30Hy 3annecka;

- MPOMEXYTOYHBIE 3Tanbl CNyckKa;

- yCTaHoBKa Ha ycTbeBoe obopynoaHuve.

Cnyck MoAyns 9KCTPEHHOro OTCOEAMHEHWS, HUKHETO y3na-npeBeHTopa U nogBelleHHon Ha pansepe [NPA vepes
30HY 3annecKka W CKBO3b TOMLLY BOAbl MOXET BbiTh PACCMOTPEH Kak 0cobbli Criyyal BbiBelIMBaHUS pansepa. Bonpocel,
TpebytoLwme ocoboro KOHTPONS, Kak NPasuo, CBA3aHbl C BO3MOXXHBIM KOHTAKTOM pai3epa v anemeHToB 6ypoBoW yCcTaHOB-
KW (BYypOBOWM LIAXTbl U KPEMMEHUSA MOHTOHA) WU A0MYCTUMbIMWU BO30eMCTBUSAMU Ha pansep. PekoMeHayeTca MakcumanbHO
onepaTMBHO BbIMOMHWUTE CMYCK MOQYNS 3KCTPEHHOro OTCOEAUHEHWSA, HIBKHero yana-npeseHTopa u MNMA®A 3a cyeT nucnonb-
30BaHuA AByx unu Bonee npeaBaputensHO cobpaHHbIX Cekuwin pansepa. PackadyvBaHue cnyckaemol cekuumn B BypoBoi
waxTe MoXeT ObITb OrpaHUYEHO 3a CHET UCMONB30BaHWA B MPOLECCE CMycKa CneumnansHON HanpaenaloLwWwen CUCTEMbI Wax-
Tbl. OrpaHu4eHns 4na BHELWHWX YCIOBWIA B NPOLECCe yKkaszaHHbIX OnepaLumii JOMMKHBI BKIoHaTh TpeboBaHmsA K JONyCTMMOW
BbICOTE W Nepuogy BOMH U NPOunio Te4YeHus.

B npouecce cnycka 1 [o Havana ycTaHOBKM KOMOHHBI panaepa Ha ycTee 06bIMHOM NpakTUKoW SBNAeTCA 0TBOA cyaHa
B CTOPOHY OT YCTbH CKBaXKWHbI ANA MUHUMW3ALUMA NOCNEACTBUIA B Criydae nNageHusi KonoHHbl pansepa. CMelleHne B Ha-
npaBneHuK, NPOTMBOMONOXKHOM HanpasneHuo npeobnagaroLero TeHeHUs, MUHUMU3WPYET Yron OTKNOHeHWs pansepa npu
cThikoBke. [epen cnyckom pansepa AomkHbI BbITh YCTAHOBMEHBLI OrpaHUYeHWUs ANa crnegywoLwmux napameTpos:

- MakcumanbHas JOMyCTMMas CKOPOCTb B MOMEHT KOHTakTa pan3epa ¢ obopyaosaHuem;

- MakcuMmanbHble OONYCTUMbIE CMELUEHWNsA CyaHa;

- MakcuManbeHbll Nepuog NOBTOPSEMOCTY TEYEHUS,

- MakcumanbeHble 4OMYCTUMBIE NapaMeTphbl BOSH;

- MakcumarnbeHble 3Ha4eHWs Beca Npu nocagke pansepa (1. . MUHUManbHOE HaTsXXeHWe pansepa unu MakcumMans-
HOe CXKaTWe B HUXKHEW YacTu pansepa);

- MakcuMarnbHble 3Ha4eHWs YINOoB OTKIOHEeHWA Npy nocagke u coeguHeHumn MNA®A ¢ ycTbeBblM 06opygoBaHUeEM.

Mocne nocagkv U coefuHeHWs palsepa criedyeT No BO3MOXHOCTM ObICTPO YBENWYUTL HaTsKeHWe paisepa do 3a-
AaHHoro paboyero 3HayeHus.

B.2.1.3 MNpucoeguHeHHoe COCTOAHUE

[ns skcnnyatauvn npyucoegMHeHHoro pansepa B pexume pabotel ¢ MNPA (pexnmbl HOPManbHON 3KCNnyaTaumMm n
PEXMM 3arnyLUEeHHOW CKBaXKMHbI) OBbIMHOWM MPaKTMKON ABNSAETCA OnpedeneHne aKkcnnyaTaumoHHbIX OrpaHYeHniA B 3aBu-
CMMOCTM OT CMELLEHWA CyAHa 1 BbICOThI BOMHbI.

HonycTumeble paboyne ycrnoBust AomKHEI ObITe onpedeneHbl MCXoOs U3 (PakTUYeCcknx CoMeTaHuii NnapameTpoB Te-
YeHWH, rMAPOMETEOPONOrMYECKMX YCMOBWIA 1 NnapaMeTpoB dnonga B pansepe. K daktopam, KOTOpble MOMYT BNUATL HA
OOMNYCTUMEIA AvanasoH paboynx yCrnoBWiA, OTHOCAT:

- AONYCTUMbIE YPOBHW HArpyXeHWsa Ana pacCMaTPUBAEMOro PEXUMa dKCMnyaTauuu;

- napameTpbl ononga BHYTPU paisepa, AaBneHne, NNoTHOCTL (Macca) oronga UM Bec KOMOHHbLI MHCTPYMEHTa;

- BeNnu4MHa HaTsKeHUs pan3epa;

- paccTosfiHWE A0 KOHCTPYKTUBHBIX 3MEMEHTOB cyaHa (CTEHOK BYpOBOW LWAXThI, KpENMNEHWE NOHTOHA U T. A.);

- npodmnb Te4YeHus;
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- rmyBuHa Boabl;

- yron HaknoHa ycToesoro obopyaoBaHus;

- KypC W nepeMelleHns cygHa.

B.2.1.4 OTcoeguHeHne

OTcoeanHeHue panzepa MoxeT BbiTh NNAHOBBIM UK aBapuitHbIM. [1pK OCYLWECTBNEHUM NNAHOBOMO OTCOEAMHEHUS
HeobxoaMMO y4nThbIBaTh cregyrowne akTopbl:

- TpeboBaHWA K NpegBapuTeNbHOMY YMEHbLUEHWIO HaTSXKEHWUA pani3epa ANs UCKIHYEHUs ero peskoro BepTuKarb-
HOro Nnogbema 1 NpeaoTBpaLleHUsi BO3MOXHOIo NOBPEXOeHUs paliaepa unm cygHa;

- TpeboBaHWA K AONYCTMMOMY CMELLEHWUIO CyaHa ANs YMEeHbLUEHWA yrna HaknoHa pan3epa nepen oTCoOeAnHEHEM
W UCKIIOYEHWA ABWXEHWS pai3epa no HanpaeneHuio PacnonoXeHHbIX Ha OHE KOHCTPYKLWIA;

- Heobxo4MMOCTbL Nogbema KONOHHBI palisepa nocne oTCoeqUHEHUs AN NpedoTBpalleHns ee KOHTakTa ¢ nogsoa-
HBIMW KOHCTPYKLMAMM U MOPCKUM OHOM.

Honyctumble paboune ycrnoBwsi A4Sl MNaHOBOrO OTCOeAWHEHWsI palidepa aHanorMyHbl YCNoBWAM, ycTaHaBnvBae-
MbIM NS pexuma nocagki v coeauHeHusa pansepa.

B pexvme aBapviHOro oTCOeAMHEHWS OOMKHA ObiTe BbINOMHEHA crnedyiollas nocneaoBaTensHOCTe OelCTBUNA,
BKIIOYAIOLLAS aBaAPUIHBIN OCTAHOB W HEMOCPEACTBEHHO PAcCoegUHEHME:

- 0OCTaHOB TexHonoruveckoro obopynoBaHns Ha cyaHe;

- 3aKpbiTWe 3anopHOI apmaTypbl Ha NOABOAHOM 0BOpyAOBaHUM W pasepe;

- pasmMblkaHwWe coeguHUTENen Moaynsa 3KCTPEHHOTO OTCOeANHEHWS.

Ha cpabatbiBaHWe coeguHUTENER MOAYISA IKCTPEHHOTO OTCOEAMHEHWA BNUSET AEACTBYIOWMUIA HA HUX MOMEHT, 06-
YCMOBMEHHLIA HATSXEHWEM pal3epa W YImoM oTknoHeHus. Nocne asapuiHOro oTcoeauHeHWs pansep nognexut obene-
poBaHuto. Coctas 1 06bem paboT B Npouecce KOHTPONSA COCTOAHUS pan3epa OOmKeH BbiTe ONpegeneH N3roToBUTENEM.

B.2.1.5 BbiBelunBaHue

Korga patizep HaxoguTcs B NogBelleHHOM MOMOXEeHUM, CMELLeHWe CydHa, Kak NpaBuno, He sBNSeTca onpenens-
HOWMUM napameTpom. HeoBxoanMo KOHTPONUpoBaTh AEWCTBYIOLLME HArpy3Kky U BO3MOXHBIA KOHTaKT pan3epa ¢ CyaHOM.

JKcnnyaTauMoHHble OrpaHUYeHns ANa pexuma BhIBELUMBaHWA pansepa, Kak npaBuno, npeacraenawTcs B hopme
obnacTtei paboynx pexmMMoB, 3aBUCALLKMX OT BbICOThI M Nepuoda BomMHbl. [pu onpegeneHny onycTUMbIX YCIOBUIA COCTO-
AHMA MOPA HEOBX0OMMO Y4MTbIBATbL Creadytowme dakTophbl:

- OnvHa nogBeLLeHHOro parsepa;

- MeTof BbiBelWMBaHWA (T. . cBoDoaHOe nojpelluBaHWe Ha cnaigepe potopa Uiy yaepKaHue G NOMOLLbHO LWTPO-
roB aneBaTopa HaTshkHOWM pambl MADA);

- KypC 1 NepeMeLUeHns cyqHa;

- COCTOSIHUE HanpasnsoLWmMx KaHaToB (CBO6OAHBIE UMW HATAHYTLIE) UMK OTCYTCTBUE HaNpPaBnAoLMX KaHaTOB.

B.2.1.6 JonycTimble paboyne ycrioBms

Mcnone3yemoit Ha npakTuke cbopMoli NpeacTaBneHns pesynesTaToB aHanuaa pansepa SABMATCA 3KCNnyaTaunoH-
Hble OrpaHUYeHns (AManasoH A0NYCTUMbIX paboyKx YCNOBUIA), KOTOPLIE AOMKHBI BbITe YETKO onpedeneHsl 1 0603HAYEHbI.
MepcoHan gomkeH obecneynBaTh cobnogeHWe ykasaHHbIX paboynx yCcroBUiA B MpoLecce aKcnnyaTauum pansepa. JKe-
nnyaTauMoHHbIE OrpaHnYeHns pansepa OOoMmKHbl ObiTh ONpeaeneHbl NPOeKTUPOBLUMKOM U MOryT BbiTe NpeacTaBneHsl B
BWAE rpadmKkoB, Mo OOQHON OCK KOTOPbIX OTKNaAbIBAKOT BbICOThI 3HAYMTEMbHbIX BOMH, @ N0 APYroi — CMELLEHWsA cyaHa
OTHOCWUTENBLHO Mnowankn ycTeesoro obopygoeanua. TunoBaa guarpamma gna pavsepa 3/PC B nogcoeaMHEHHOM Co-
CTOSIHWKM MoKasaHa Ha pucyHke B.1 v npegcTaenseT guanasoH QONycTUMbIX CMEeLLeHWIA cyqHa Ana pasiuyHbiX paboumnx
YCNOBUIA. 3Ha4YeHWs1, pacnornoXeHHbIe HUXe KpUBOW, 0Bbpa3syoT obnacTe 6e3onacHoi akcnnyaTtaumMy ¢ y4eToM BO3MOMXKHbBIX
PEKUMOB OTKa30B. [INs 3Ha4YeHUiA, pacnonoKeHHbIX BbllUE KPUBONA, AEMCTBME HArpy30K MOXKET NPUBECTW K HAMNPSXKEHUSM,
NpeBbIWanWUM npeaen npoYHoOCTH, WK K BEPTUKaNbHEIM NepeMelLeHamM paisepa, Npesbiamm yeTaHOBNEHHbIA
3anac xofa, YTto TpebyeT BOCCTaHOBUTL AOMNYCTUMOE MOMOXEHWE CyaHa WNW BbIMOMHNUTL OTCOEAWHEHWA paisepa. [paduk
oTpaxaeT 3Ha4YeHWUs BbICOT 3HAYMTENbHLIX BOMH, NEPWOL NYKa CnekTpa v napameTpbl CMELLEHWUA CyOHa, KOTOpble MOXET
KOHTPONMPOBaTkL NepcoHan cyaHa B npouecce pabotel. Kaxgaa otaensHas kpueaa ccopmMupoBaHa Ans COBOKYMHOCTM
napaMeTpoB, BKNIOYAKLLMX NONOXeHWe cyaHa, rmyBbuHy Bogel, Npodunk CKOPOCTeH Te4eHus, 3Ha4eHUs BEPXHErD HaTshKe-
HWUA paisepa, NNOTHOCTE hniovaa BHYTPW pan3epa v BHeLUHee NPOeKTHOe AaBneHue.
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2 OnacHasn obnacTb aKcnnyaTauMoHHbIX NapamMeTpos.
© BesonacHas ofnacTb 3KCNNyaTaUMOHHbIX NapaMeTpoB.

X — yCTaHOBMBILIEECA CMELeHne cyaHa, L., OTHOCUTENbHO YCTbeBOro 0BOpYAOBaHUA, BbipaXeHHOe B NPOUEHTax oT
FﬂyﬁMHbI BOAbI, B Ka4eCTBe NONOXKNTENBHOIO HanpaeneHus NpUHUMakT HanpaeneHve TedeHns, Y — BbICOTa 3HAYMTENBbHBIX
BOMH H_; 7 — npefen npoyYHOCTU: aBapwiHblA; 2 — Mpefen NpoYHOCTH: IKCTPEMAnbHbIW; 3 — Npenen npoYHoCTM:
HOpManeHbIW; 4 — orpaHudeHWe Ha BepTuKalbHble NepeMeLLeHns: KoMneHcaTop Kadku; 5 — orpaHudenve yrna M30O:
HanpasneHue, NPOTUBONONOXKHOE HANPABMNEHUK TedeHus; 6 — orpanudeHmne yrna M30: no HanpasneHuto TevyeHust

PucyHok B.1 — Tunoeas obnactb oNyCcTUMbIX pabounx ycrnoBui (guanasoH). Pexxum pabotsl ¢ NPA

MpencTtaBneHHble Ha pucyHke B.1 napameTpbl, cnone3yemble AN onpegeneHns paboumx yCroBWiA, BKMOYaOT
OaHHble 06 YCroBMAX BHELLHeN cpedbl M TEXHUYECKNe NapaMeTpbl, XxapakTepusyolme pexum paboTel pansepa. [laHHble
napamMeTpbl NOANEXaT NOCTOAHHOMY HENMOCPEACTBEHHOMY WM KOCBEHHOMY MOHWTOPUHIY Ans obecneveHus 6esonacHoro
pexxvmMa pabotel pandepa. [py onpegeneHun aKCNNyaTauNOHHbLIX OrpaHYeHuid cnedyeT NPUHUMaTe BO BHUMaHWe Wc-
Nonb3yemblil METOO KOHTPOMA M TOYHOCTE M3MEpPeHWs yKasaHHbIX napameTpoB. OrpaHnyYeHuss Npyu HenocpeacTBEHHOM
KOHTPOIe BHEeLHWX NapameTpoB (Takvx, Kak BbICOTa BOMHbI, NPOounib TEHEeHWA, CMELLEHWE CyAHa) yCTaHaBnMBalT MeHee
KECTKUMMW MO CPABHEHWIO C OrPaHUYEHNAMM, YCTaHABNMBAEMbBIMY NMPU MCNONb30BaHUN KOCBEHHBLIX METOA0B KOHTPONs (Ha-
npyvMep, Npu 3aMmepe BepTUKanbHOW, KUNeBoW, BOPTOBOW Kaykn U T. O.).

JkcnnyaTaunoHHble OrpaHWYeHns paiidepa B MPUCOSAWHEHHOM COCTOSHWW 3aBMCAT OT TakuX OrpaHW4MBaoLLMX
dakTopoB, Kak NPOYHOCTL ANEMEHTOB pai3epa, Xof paisepa U MakCUMarnbHbIA 3a30p, MAKCUMansHO OONYCTUMBIA yron
OTKNOHEHMSA, obecnedvBaroWwmii cpabaTbiBaHWe MOAYNA 3KCTPEHHOTO OTCOEAMHEHUS, U BO3MOXKHbLIE CMELLEHUS CyAHa.
OkcnnyaTauMoHHbIE OrpaHUYeHusa AomKHbl BbiTe onpeaeneHsl ANs KaKAoro U3 ykazaHHelx haktopos. OBwuin guanasoH
OOMYCTUMbIX pabounx yCnoBuiA paisepa, NpUBeAeHHbIW Ha pucyHke B.1, cchopMypoBaH Ha OCHOBE aHanmaa COBOKYMHOIO
BNNAHWA BCEX OrpaHuymnBaloLLmx paktopoe. B npumepe, npeactaBneHHOM Ha pucyHke B.1, Kputudeckumu orpaHm4mBao-
WwrmK cpakTopamun ABNSAKTCA OrpaHMYeHne Xoda KOMneHcaTopa Kadyku BepxHero npyueoda W yron cpabartkiBaHns Mogyns
3KCTPEHHOro OTCOeAMHEHUS.

AHanva npouecca ycTaHOBKM par3epa 4acTo BKMYaeT B Ceds OLeHKY OrpaHW4eHrin C No3nLum NPoYHOCTH panae-
pa, 3asopa Mexay panisepoM 1 cTeHkamu GypoBOR WaxTel, a Takke TpeboBaHWIA K NO3MUMOHMPOBAHWIO cyaHa npy noa-
KMro4yeHnn pansepa K oBopygoBaHuo Ha MOpPCKOM AHe. Heobxogumo BbIMONHWUTL NMPOBEPKY BbICOTHBLIX OTMETOK ANS pas-
NWYHBIX KOHTPOMBHbBIX TOYEK.

B npouecce ycTaHOBKW credyeT y4uTbiBaTk pPasnuyHble BO3MOXHbIE YCNOBUS BbINOMHEHUS onepauvi, HanpuMep
CBWHYMBAHWE COEOVMHUTENA B NpoLEcce crycka, Koraa pansep noaselwleH Ha nony 6ypoBoi nnowaaku, 1 Npy onyckaHum
pavzepa (MoOenMpoBaHWe Npu Hanu4uu BOKOBLIX orpaHuM4eHuin y nona Byposoi ¢ obecnevyeHMeM BO3MOXKHOCTM Bpalle-
HWUS paiaepa).

B wTopmoBbIX ycnoBusax unv nocne apapvniHOrO OTCOEAUHEHWA MOAYMb 3KCTPEHHOTO OTCOEAVHEHWUS MOXET DbiTh
OTBedeH B CTOPOHY OT MoABOAHOrC o6opydoBaHus U CyOHO CMELLEHO C 3adaHHOoW nosuuuu. MNpu BeIBELIMBaHWW paiisep
MOXeT ObITb 3adhMKCUpoBaH y nona 6ypoBon 1Unu MoxeT BblTb 0becnedeHo ero BpalleHue (Hanpumep, ¢ NOMOLLLK Kapaa-
HOBa nodeeca cnangepa unv creunanbHoW KOHCTPYKUMK ANA NOABELUMBAHMNS).
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B.2.2 Pexum padoTbl ¢ TPYOHOW ronoBKOW

B.2.2.1 Cnyck/nogvem v nocagka

Cnepnyet paccmaTtpuBaTth cnyck/mogbeM K nocaaky cbopok cnenyrollero obopynoBaHus:

a) MN®A BepTUKansHOro Tuna:

- Ons 3arnyweHHon ckBaxuHbl: HKT, TpyBHaa ronoeka, MHCTPYMEHT ANs cnycka TpyBHOM ronoBkW, NepeBogHWUK
MMNBO, panzep ona 3akaHYNBaHNA CKBaXWHbI;

- Onsa ckeaxvHbl nog aasneHnem: HKT, TpyBHas ronoBka, WHCTPYMEHT AnA Cnycka TpyOHOW ronoBkuW, NepeBoaHMK
MMBO/vcnbiTaTenbHas CekUMa B COCTABe KOMOHHbLI A8 CMycKa, CTOMOPHbLIA KnanaH, pansep And 3akaH4MBaHWUSA CKBaXKMHbI;

b) MN®A ropusoHTansHoOro Tuna:

- HKT, Tpy6Has ronoBka, UHCTPYMEHT ONns crycka TpyOHON ronoBKW, UCMbITATeNbHasi CEKLMS B COCTABE KOMOHHbI
[ONA crycka, CTOMOPHbIA KnanaH, pan3ep Ana 3aKaHYUBaHWUA CKBAXKUHbI.

[na npenynpexaeHns NOBpeXAeHUA KOMMOHEHTOB KOMOHHbLI ANA CNycKa PEKOMEHAYeTCA:

- ycTaHaBnMBaTb ANWHY pai3epHO KONMOHHLI TakuM obpasom, 4Tobbl TpyOHasa ronoeka Obina pacnonoxeHa Bbille
HWKHero rbkoro coeguHeHns BypoBoro pansepa npy cBUHYMBaHWM NocnenHe cbopku (rnagkoro coeanHeHua u NMADA);

- npoBoguTk Tpybonepxartens yepes MNIMBO 3a ogHy onepauuio.

[ns cootBeTcTBUA 3TUM TpeboBaHMAM HeoBXxoaUMMO UMETb AOCTATOYHbIN 3anac BeiCOThl BypoBon BbilkK. Kak Mox-
HO YBMOETL Ha pucyHke B.2, Tpebyemas BbicoTa nogbemMa 3aBvcuT oT BbicoThl [MMNBO n onyckaHua pansepa nocrne no-
cafku, B JOMONMHeHWe K ApyruM dpaktopam, npueedeHHbIM B Tabnuue B.1.

JKcnnyaTauMoHHLIE OrpaHMYeHUs A0MKHbl ObITL OnpeaeneHsl AN KaXK4oro Buaa codeTaHuii cCOopoK Cnyckaemoro
obopygoBaHns. JKCnnyatauuoHHbIE OrpaHWYeHUs], Kak NpaBuno, YCTaHaBNMBaT B BUAE AOMNYCTUMbIX 3HAYEHUWA YINOB
OTKITOHEHUS BEPXHErD U HUKHErO rMOKWUX 1 LIapoBoro coeguHeHuin GypoBoro panaepa. Havwbonee KpUTUYHBLIM ABMAETCA
npoxoxaeHue cbopku, obnagatowen HambonbLUen KeCTKOCTEIO NPy U3rnbe.

[Mpwn npoxoxaeHun cbopk obopyaoBaHus Yepes HMXHee rnbkoe coeqmHeHne BypoBOro pamnsepa HeoBXoaNMMO yUu-
ThiBaTb OTHOCHUTENbHYHO JKECTKOCTb NMpK M3rnbe KOMMOHEHTOB pali3epa AndA 3akaH4MBaHuaA 1 OypoBoro pansepa. Cnegyet
MOAroTOBUTL PYKOBOACTBO ANS ONepatopa, CoaepXallee AoNYyCTUMbIE 3HAYEHMA YITIOB OTKNOHEHUS rTMBKOro 1 LuapoBoro
coeduMHeHW nepen BXOAOM U B MPOLECCEe MPOXCKAEHUSA Yeped HUX Haubonee KEeCTKUMX 3MeMeHTOB COOpaHHbIX Y3noB
pansepa 4718 3aKaHYMBaHUSA.
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4 Cm. Tabnuuy B.1.

1 — wTponkl; 2 — aneeatop; 3 — HaTAXKHasA pama; 4 — nepeBogHWK; 5 — BepTnor; 6 — rNagkoe CoeAMHEHUE;
7 — kopoTkuit natpybok; 8 — non BypoBoli BeIlWkKM; 9 — Byposoi pandep; 10 — konoHHa Ans cnycka; 11 — TpybHas
ronoeka; 12 — rubkoe coeguHerune; 13 — MNMMNBO; 14 — HKT; 15 — ycTbe CKBaXMHbI

PucyHok B.2 — MapameTpbl BEICOTH NOALEMA U NOcafaky cobpaHHbIX 3aNeMeHTOB pansepa
Kpome Toro, B pykoBOACTBE Mo aKkcnnyaTtauun painsepa 3/PC cnegyeT NpvBECTU ONMCaHWe BO3MOXHBIX nocneg-

CTBUI 1 HeoBxoaMMOoW OMarHOCTUKW paisepa Npu HapylueHun TpeboBaHWi K 3HaYEHWIO yrna OTKNoHeHUs rubkoro v wapo-
BOTO coeanHeHul BypoBoro parsepa B npouecce cnycka cbopky anemMeHToB pansepa.
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Mocne wpoeHTUMKaUMWM OONYCTUMBLIX YITIOB OTKIOHEHMA TMBKOro M LIapoBOro coednHeHwW Heobxoaumo onpeae-
NATL CNeayoLMe NapameTpsbi:

- OTHOCUTENBHYH XeCTKOCTh Npu uarnbe panaepa Ana 3akaHYUBaHWUA CKBaXWHBLI 1 BypoBoro paisepa;

- BHYTPEHHWIA 3230p MeXOy KOMMOHEHTaMU panaepa Ana 3aKkaHYnBaHUA CKBaXKUHBI M CTEHKaMK DypoBoro painaepa,
BKITKOYasA BCE BCMOMOraTerbHbIe 3MIEMEHTEI, 3aKpENIeHHbIE Ha pai3epe AN 3aKkaHYMBaHWA CKBaXKWHbI (XOMYTbI LLUMAHIO-
kabens, XoMyTbl MMHUKA O0CTyNa B 3aTpybHOE NpOCTPaHCTBO, KOXYX MMafKoro CoeanHeHns 1 T. 0.);

- BbICOTHYH OTMETKY HUXHEro rmbKoro W LWapoBoro COEOUHEHWI OTHOCUTENBHO BEPXA YCTbS CKBaXKWHbI;

- BbICOTHYH OTMETKY BEPXHErO rMOKOro 1 LIapoBOro COeAUHEHWIA OTHOCUTENBHO Nona BypoBoii YCTaHOBKM.

Heobxogumo onpenenvTs criegytole orpaHnyYMBaloLLne napamMeTpbl:

a) JonycTUMbIE YTkl OTKIOHEHWUS HXKHETD W BEPXHEro MMBKUX U LWAPOBOro COeauHEHUI;

b) ckopocTb Nnocagku paisepa;

C) MUHMManbHOE U MakCUManbHOe HaTSXKEeHUE paisepa, BKMYasa M3bbITOMHOE HaTsHKeHKE.

Tabnuua B.1— NapameTpbl BbICOTbI NOOBEMA W NOCAAKM COBpaHHbIX aNeMEHTOB pan3epa

Mapametp Pasmep
Boicota NMAPA 1 HaTskHOM pambl M cOopku WTpon A
HomuHanbHoe 3HavYeHue onyckaHusi paisepa nocne nocagku B
BricoTa nogBelIMBaHNA CEKUMM pan3epa C

Xop nocagku (paccTosiHWE OT 3anneyuka Ans YCTaHOBKM TPYBOHOM ronoBku

4 . D
[0 HWXHEW YacTh TpyGHOI rofoBKK B NOABELLEHHOM COCTOSIHWN)
3asop mexagy Tpy6bHon ronoBkoW U rMbKknm coeguHeHWEM ANg pacyeTa go- E
NycTMMOW BePTUKaNbHON Kayky CydHa WU OLWMGKM onpeaeneHns NonoxeHus
MuHumansHan Tpebyemasn BeicoTa AN nogbemMa Ha BypoBol BhILLIKe A+ B + D + 3azop ona nepemMeLleHns

B.2.2.2 Pexum paboThbl B NpUcoefMHEHHOM COCTOAHUM

Mpw akcnnyatauun pan3epa B NPUCOEOMHEHHOM COCTOAHUKM B pexume paboTbl ¢ TPyOHOW ronoBKOW IKcnmyaTa-
LIMOHHBIE OrpaHU4eHuns, Kak Npasuro, BbIPaxXarT Yepe3 JONYyCTUMbIe YIbl OTKIOHEHUS BEPXHEr0 W HUXKHEro rmbkoro m
LapaBOro coeguHeHuin Oypoeoro parsepa. OrpaHWyeHns Ana 3Ha4eHWin CMeLeHus cyaHa 1 BbICOThI BOMH, Kak NpaBuno,
HaxogsATcA BHe 0BnacTu OTBETCTBEHHOCTU M3roToBuTens pansepa 3/PC. K pbakTopam, KOTopble MOryT BMUATL Ha 3HAa4YeHUs
AONYCTUMBbIX YITIOB OTKIOHEHWS BEPXHEro M HUXHEro rmbKoro 1 LWapoBoro coegyvHeHUi, OTHOCAT:

- OONYCTMMbIE YPOBHW HArpy3oK AN pexuma akcnnyataumu;

- napameTpel hnouwaa BHYTPY painsepa, AaBneHne, NNoTHOCTL (Macca) ononaa Unv Bec KONMOHHB! MHCTPYMEHTA;

- HaTsKeHWe pawnsepa.

Mpw onpegeneHWn [OMYCTUMBIX YIMOB OTKNOHEHWUS rMBKOro M WapoBoro coeguHeHwin GypoBoro paiisepa cnegyet
YUUTBIBATE!

a) OTHOCWTENBHYIO XKECTKOCTL NpW N3rnbe paisepa ANA 3akaHYMBAHUS CKBAXUHbI U BypoBOro pansepa;

b) BHYTpEHHUIA 3a30p MeXOy KOMMOHEHTaMW pa3epa 4N 3aKaH4YMBaHUS CKBaXWHbI U CTeHKaMu BypoBoro pansepa,
BKIIO4as BCE BCMOMOraTenbHbIe 3MIEMEHTBI, 3aKpenneHHble Ha panaepe AN 3aKaH4YMBaHWA CKBaXWHbI (XOMYTbI LMAaHro-
kabensa, XomyTbl NIMHAW JOCTYNa B 3aTpyOHOE NPOCTPaHCTBO, KOXKYX MMaAKoro COeaMHEHWa U T. 4.);

C) BLICOTHYHO OTMETKY HUKHEro rMbKoro coequHeHns 1 LWapoBOro CoeAMHEHWS OTHOCUTENBHO Bepxa YCTbS CKBaMMWHbI;

d) BBICOTHYI0 OTMETKY BEpXHEro rubkoro coevHeHns 1 LWapoBoro coeguHeHns OTHOCUTeNbHO nona GypoBoii ycTa-
HOBKMW.

Mpw onpegeneHUn AONYCTUMBIX YITIOB OTKNOHEHMA MMBKOro v LIapoBOro CoOeauHEHWI BaXXKHO paccMaTpusaTe Bypo-
BoW panazep, MNrNBO u panzep 3/PC kak equHyo cuctemMy. [JonycTuMmble yribl ANA OAHOW KOHUrypaunn obopyaoBaHuA He
0basatensHo ByayT NPUMEHKMbI NS APYror KoHdurypauum.

B.2.2.3 HaTtskeHue paizepa ana uasnedeHna HKT

Kak MUHUMYM, cregyeT onpefenuTb OrpaHUYeHus B BUOE OOMNYCTUMBIX YIMOB OTKMNOHEHWS MMBKOro W LIapoBOro
coefuHeHuid BypoBoro pansepa. Heobxogumoe HaTaXeHue, NpuknagbieaeMoe K TpyBHOWM ronoske, NpUHUMAaoT paBHbIM
secy HKT u gononHuTensHOMY yCUMUIO Ha NPEeoaoneHne Cur TPeHUA. YBENYeHNe HaTsHKeHWs!, Kak NpaBunio, NpUBOAUT K
YMEHbBLUEHMWI0 JOMYCTUMbIX YINOB OTKMOHEHWA TMBKOro CoequHEeHWs.

B.2.2.4 3xcnnyaTauMoHHbIe orpaHu4eHus

JKcnnyaTauMoHHble orpaHuyeHus ans pexvma paboTel ¢ TpyOHOW roNoBKOW 3aBUCAT OT TeX e (hakTopoB, YTO 1
npu paboTte 6e3 BOAOOTOAENAOLWEN KONOHHEI. PekoMeHayeTca NpoBecTW aHanuz Ana onpefeneHns npefenbHbIX yrnos
OTKNOHeHUA rMBKMX coeanHeHun BypoBoro paiizepa B pabodem nonoxeHuw, ycnoBuin HaTskeHna pansepa 3/PC m ero
cnycka (onpegeneHue TpeboBaHWA K 3a30py).

OrpaHnyeHus, npeacTaBneHHble Ha pUcyHke B.3, ABnaTCa oTAenbHbIM NpuMepoM Ans pansepa 3/PC.
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/ 2000 \ BHyTpeHHni onametp BypoBoro panaepa:
1500 BOPIDL: « sus 5 so s as 5 550 & o 5 0 42 M
/ \ Yron HaknoHa yCTbs CKBaWWHbBL: . .. .. ....... °

aay= Y

= 500 :\

X -6° 4° .2° 0° 9 4° 6° X

X — yron OTKNOHEeHWA HukHero rubkoro coeauHeHna GypoBoro paiidepa OTHOCMTENbHO BepTukanbHo/ ocu MMBO O,
rpaf;Y — npunoxeHHoe K TpyGHoN ronoske athhekTUBHOE HaTsKeHVe paraepa T, kH; 1 — yBenuieHHoe HaTsaxeHue npu
saknuHueaHumn HKT; 2 — cnyck/uaBnederue; 3 — pexum 3arnyLleHHOR CKBaXWHBI, 4 — pexunmM HopMansHON aKkennyaTauum

PucyHok B.3 — TunoBsle akcnnyaralMoHHble orpaHuyeHns paisepa 3/PC. Pexum paboTel ¢ TpyBHOM rornoBKoi

3KcnnyaTtaunoHHble orpaHudeHuns panzepa 3/PC OnSa KOHKPETHLIX YCNOBUIA NPUMEHEHWA B COMETaHMM C 3KCnya-
TAUMOHHEIMU OrpaHudeHusiMu BypoBoro paizepa hopMupyloT 0BLLMe 3KCMNyaTauuoHHbIE OrpaHUYeHUs, YYUThIBaLWNE
napameTtpel [MBO, ycTbeBon 06Ba3kn, [NPA u KONOHHBI HanpaeneHus. BaxHo oTMEeTUTL, YTO HecyLaa cnocobHOCTE He-
KOTOPbIX U3 3TUX KOMMOHEHTOB 3aBUCUT OT BIUAHWUSA KOHLEBbIX 3arnywek. Ha pucyHke B.4 nokasaHbl obLuime akcnnyatauu-
OHHbIE OrpaHUYeHKs B pexxume paboTsl ¢ TpyOHOM ronoBko. B gaHHOM npumepe COBOKYMHbLIE HArPY3KW MpU onepaunsax ¢
panzepom 3/PC He npeBbiwaroT 00LLen HecyLen cnocobHOCTHK.
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AY PacnonoxeHue:
8000 MECTOPORAEHNE « « wuws & srom 5 wowme 5 ww ¥ sse o & We & ¢
CyoHo: HasBaHMe cygHa . . . .. .o o i
1 Paiizep: HasHaueHue. ... .. ... ... .. ... ...
7000 Pexxum: Pabota ¢ TpyOHOM ronoBkom . .. ...........

Bup coegurntena MOA: .. ... ..

6000 TUN YCTBA CKBAMMHBL: . . .. oot i
Pasmep HampaBneHua: . ............ouivinnnn.. M
HarsxeHue BypoBoro pansepa:. .. .............. KH

5000 BhiteTa ¢0opin TNBO; L2 : « v v s v oms iws v v M
Yron HaknoHa yCTbA CKBaKWHbBL: . . . ... ... ........ ¢

4000 2

3000

<k

-4°

20 0° 2 4 X

X — yron oTKMOHeHWA HKHero rmbkoro coeanHeHns BypoBoro paisepa oTHocUTENbHO BepTukansHoi ocu MMBO O,
rpag; Y — uzrubawonia MomeHt M, . kH-m; 1 — Hecyulan cnocobHOCTs yCTheBo 00BA3KK; 2 — Hecyllasd cnocobHoCTL
COeAWHUTENS C KONOHHOW ronoBko; 3 — M3DbITOYHOE HaTsKeHue; 4 — cnyck; 5 — pexum 3arnyLeHHON CKBaXMUHbI;

6 — pexum HopmarbHOWM aKcrnyaTauum

PucyHok B.4 — OBuue akcnnyarauMoHHble orpaHuydeHns. Pexum paboTel ¢ TpyBHO ronoBkomn

O6Lwmit pesynsTUPYOWWIA Marnbatowmnii MoMeHT M oT BoadeicTBuUi Ha BypoBoi pavsep u paisep 3/PC, npu-
NOXKEHHBIA B TOYKE NOA HWXHUM MMBKUM coeauHeHnem GypoBoro par3epa, MoXeT ObiTb OnpedeneH B COOTBETCTBUM C
BblpaxeHuamu (B.1) u (B.2). B naHHom npumMepe obwimi narnbarowmnin MOMeHT onpedensaoT Ha CoeaMHUTENe YCTLEBOM
00BA3KN CKBAXKMHDI.

Mg = (V" La) + (Wgop  85) = (T, 84) + [(Bg = Ogey) - Kel + My, (B.1)
Vsh = Te ot ~ SN (06) + Ve, By
roe Vi, — oblee cpesatollee ycunue, AEACTBYOLLEE Ha TMBKoe COeMHEHE MOPCKOTO paiaepa, H;
L, — BbICOTA OT YCTbA CKBaXWHBI 4O OCK TMOKOTO coeamHeHns (CM. pUCyHOK F.2), m;
Wgop — BEC B Norpy:eHHom coctosHum MMNBO u HEP, Bknovas cogepXunmoe BHYTPEHHMX KaHarnos, H;
8, — PacCTOAHWE MO rOPU3OHTANM OT ueHTpa TaxecTw MMBO fo 3agaHHOR TOYKK, M;
T, — BepTuKanbHasa cocTaenawlas obuiero athMeKTUBHOMO HATSHKEHNUS T, ;. H:
0, — PacCTOAHWE NO rOPU3OHTANMN MeXay MBKMM COEANHEHMEM W 3aaHHON TOHKON, M;
g — yron oTknoHeHWa rnbKoro coeaUHEHUs OTHOCKTENLHO BEPTUKANLHOW OCK, paj (CM. pucyHok B.5);
0o, — YrOn OTKNOHeHWs BepTukansHon ock MMBO 1 kopnyca KONOHHOWM roNOBKK BLICOKOTO AABMEHUsA OT BepTUKany,
pag (cm. pucyHok B.5);
Kr — KpyTunbHas JecTkocTe rmbkoro coeannenns, H-m/pag;
Te,iot — obLee aphekTUBHOE HATSKEHWE OT MOPCKOTO pai3epa u pansepa 3/PC, gercTBytollee Ha rubkoe coeuHe-
Hue, H;
My — varubatowwnii MoMeHT, Heobxoammbli OnA uarnba paiisepa 3/PC, H-m;
V.. — cpesawollee ycunue, AedcTBYyIOLIEe Ha TMOKoe coeauHeHWe 13-3a JeNCTBUA HarpysoK OT OKpyxXalollen cpefp
Ha mopckon parsep u MNMNBO, H.
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1 — BepTUKans, NPOXoasilan Yepes coefuHUTENb C KONOHHOW ronoekown; 2 — TMMNBO; 3 — coefuHUTENL C KONOHHOW
ronoBKoR; 4 — KOpnyc KOHAYKTOpa; 5 — HanpaeneHue; 6 — LUeHTpansHas ocb, NPOXOAALLAan Yepes pacnornoXeHHbIe Nog
HaknoHom MMNBO u koHAyKTOp; 7 — MOPCKOe AHO; 8 — CONPOTUBNEHUE FPyHTa COBUrY

PucyHok B.5 — NpoBepka HecyLen cnocoBHOCTM YCTbA CKBaXKMHbI OTHOCUTENLHO 0BLero narnbatolero MoMeHTa.
Pexxum paboTel ¢ Tpy6HOM ronoBKow

B.3 O6wui aHanu3 pansepa

B.3.1 MNogxogb! K NnpoBegeHMo oblero aHanvuaa pansepa

O6LUmMih aHanu3 pan3epHo CUCTEMBI, KaKk NMPaBUIo, BbINMOMHSAIOT AN NPOrHO3MPOBaHNA NOBEAEHUS paii3epa B MPOeKT-
HbIX YCMOBUAX, onpeaeneHns TpeboBaHWiA K BEPXHEMY HATSXKEHWIO, pacyeTa HanpsKEHW OT AENCTBUA IKCTpeManbHbIX Ha-
rpy30K (onpegeneHue aKcnnyaTauMoHHBLIX OrPaHMYEHWIA) U HANPSKEHWIA OT YCTaNOCTHBIX HAarpy30K B KOMNOHEHTaxX paisepa.

OB6LWmiA aHanu3 parn3epHoOM CMCTEMbI NpegHasHavyeH anga sepudunkaummn pesynstatoB paboyero npoekra, onpegene-
HWUA AKCNINyaTaLUOHHbLIX OrpaHUYEHUIA, OLIEHKM YCTANoCTHON JONTOBEYHOCTH Y ONPEAEneHs NapaMmeTPoR aKCTPEMAanbHbIX
W YCTanoCTHLIX HArpy3oK Ha conpskeHus. B coctae obLuero aHanua painsepa, Kak npaBuno, BXo4uT:

a) aHanu3 OTAenbHLIX TPYO B KOHCTPYKUMM U MPOBEPKa Ha NPUMEHUMbIE PEXWMBbI O0TKa3a;

b) onpegeneHne NpoeKTHbIX Harpy3oK (3KCTpeMarnbHbIX WM YCTanoCTHLIX) Ha OTOEMbHbIE KOMMOHEHTHI, BKIOYasa
MydhThl, YCUNEHHOE COENMHEHWE, HAaTSHKHOE COeUHEHWE, IMaaKkoe coeauHeHne N T. 4.;

C) ONTUMKM3aLNS NPUKIAALIBAEMOTO HATSXKEHUSA ANSA JOCTUXKEHUS A0NYCTUMBIX HAMPSKEHWUIA, OLeHKa Heobxogumo-
CTW YBENWYEHWSA MNaBYyYeECTH;

d) oueHka 3azopa Mexay pan3epoM v BHELUIHUMK OBbeKTaMu, HAaNpUMep MeXIy pan3epomM 1 KOHCTPYKUUSAMUW CyOHa,
pan3epoM U MOPCKUM OHOM, pai3epoM 1 nanybHeiM obopynoBaHvem/cnangepom;

e) OLIeHKa NepeMeLLEeHMIA U OTKIIOHEHWIA, HANPUMEP X04a BEPXHE YacTu paiaepa, YrioB HaknoHa rubkoro v wa-

pPOBOIroc coeuHeHnA;
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f) oueHka BnMAHWSA BMOpaUMK, Bbi3BaHHOW BUXpeobpasoBaHUeM, M HEOOXOOUMMOCTY MOHUTOPUHIA U oBcnenoBaHus
pai3epa B criy4ae NoATBEPXAEHUS e HEraTUBHOMO Bo3gencTeuda. CneayeT oueHUTs HeOBX0AWMOCTL YBEMMYEHUS BEPX-
HEro HaTsXeHUs! pan3epa /Ny NCNoMbL30BaHUS racALLMX BUBGpaLUo YCTPOWCTE.

HekoTopkle OCHOBHbIE NapameTpel, y4MTeIBaeMble B NPOLECcCce NPOeKTUpoBaHua W aHannaa cucteM pansepa 3/PC,
rnokazaHsl Ha pucyHke B.6.

[orkHel Bb1Th pazpaboTaHbl 3KcnnyaTaluMoHHbIE NpoUenypbl ANs BCEX PEXVMMOB 3KcnnyaTauun pansepa. Mpoueaype!
[OOIMKHBI BKIHOYAThL AKCMNyaTaUMOHHBLIE OrpaHUYEHIS, ONpPeaeneHHbIe B NMPOLECCe aHanmaa panaepa U ero KOMMoHEHTOB.

B.3.2 HaTtsikeHue panzepa

B.3.2.1 3ddhekTnBHOE HaTHKEHNE

Harpysku oT Bo3aeicTBmA Ha Tpy6Gbl pan3epa BHELUHENO U BHYTPEHHENO AaBMNeHWs, Kak NpaBmno, paccMaTpuBalaT ¢
TOYKM 3pEHUs HaTsKeHUs/Beca pai3epa W BelpaxaloT doopMynamu:

Te = (Ty=Pint " Aint) = (=P " Ao} = Ty = Pint " At * Po " Ao = Ty _% [Pt - (D=2 2 Py D02]' (B.3)
We = Wp+Amt' Pint 9= Ao Po 9= Wp+%' g P (Dg -2~ t)zfpo ' Doz]! (B.4)
roe T, — acheKkTBHOE HaTaxeHWe B TpyGe, H;
T, — WCTWHHOE HaTsXeHue cTeHku, H;

Pjnt — BHYTPEHHee AaBreHue B 3aaHHO Touke, MMa;
int — TIOLL@AE BHYTPEHHETO MOMEPEHHOro CeYeHUs TPYBbI, M2
P, — BHelUHee AaBneHue B 3aAaHHOI Touke, Ma;

A, — nnowage Nonepe4Horo cedeHns Tpybul Mo HapyxHOMY AvameTpy, obecnedmBalowas nnasy4ecTb NpW norpy-
KEeHUU, M2
D, — YCnoBHBIA NIV HOMWHATTBLHBIA HAPYXXHBIA AuameTp Tpy6el, M;
{ — TonwmHa cTeHkn TpyBel, M;
W, — BEC B MOTPYXEHHOM cocToaHun, H;
w, — Bec TpyObl Ha BO3ayxe (cyxo#), H;

g — yckopeHue cBo6oaHOro nageHus, m/c;
Pjpt — NNOTHOCTL chritouaa BHYTpU Tpy6el, Kkr/m3;
Pp — MJIOTHOCTE MOPCKOM BOABI, Krim3.

OhheKkTUBHOE HaTsKkeHWe npeacTasnsaeT coboi cuny, HanpaBneHHY BAOMb NPOAObHOW OCK (OCeBOE Hanpsaxe-
HWe, YMHOXEHHOe Ha nnoLLais NonepeyHoro ceveHus Tpyoel) U onpegensemMyto ¢ y4eToM OeMCTBUSA BHYTPEHHEND U BHELU-
Hero gaeneHus dnouaa.

DPU3N4eCKNin CMbICI AhEKTUBHOIO HATAKEHNA MOXET BbITh BhIpaykeH crnedyLwmm obpasom:

- reoMeTpuyeckas XapakTepuUCTUKa KeCTKOCTH, onpedensemas 3eKkTUBHbIM HaTAXeHWeM. 3TO 03Ha4aerT, 4To
acheKTUBHOE HATSKEHME ABNAETCA 06LWMM oNpedenstownuM napameTpoM KeCTKOCTM ANs nofaenaowero 6onelwMHCTBa
rMBKUX KOHCTPYKLW;

- 00Wana ycToMYMBOCTE (MOTeps YCTOMYMBOCTWU KOMOHHLI) pai3epa, koTopad onpedenserca addpeKTUBHBIM HaTH-
XeHunem.

OdhekTUBHOE HaTsHXKeHWe HanpaeneHo BAOMb OCK W paccynTbiBaeTcsa B NbOM Touke BAOMbL pai3epa, UCXogs U3
3HaYeHUs BEPXHEro HaTsKeHWs, Beca camoro paiisepa B BOAe ¥ Beca ero Coaeprumoro. 3ddeKTMBHOe HaTsXeHne Takke
MOXHO paccMaTpuBaTh Kak HaTskeHne Tpy6el 6e3 yyeTa BNUSHUA AaBreHns.

B.3.2.2 BepxHee HaTsKeHne

[ns npeaynpexaeHua obLel noTepy NpogonbHON YCTOWYMBOCTH pai3epa TpedyeTca npunoxeHne MUHUMansHOro
HaTSKEHWSA, KOTOPOE CneayeT yCTaHaBNMBaTh AOCTAaTOYHO BbICOKWUM, YTOOLI 3hheKTUBHOE HaTaXeHWE BbINo NONOXUTENb-
HblM BO BCEX 4acTsXx pai3epa, Aaxe B cryyae oTkasa YCTPOWCTBa HaTsxeHus. B BonblUMHCTBE Cny4YaeB MUHUMarnsHoe
adheKTNBHOE HAaTHKEHNE PACCHMTHIBAIOT OTHOCUTENBHO HIKHEN YacTu paidepa. CoeauHWTENb B HUXKHEW YacTW yCUneH-
HOro COEAWHEHWUS MPUHUMAIOT B KA4ECTBE KOHTPOINbHOM TOYKW AN OnpefeneHns HaTsKeHus.

HavaneHoe MUHUMansHOE HaTAXKEHWE pan3epa B BEPXHEN YacTu MOXET BbITh ONpeaeneHo B COOTBETCTBUMW C Tpe-
BoBaHuaAMM [42]. Huskoe nnu gaxe oTpuuarencHoe 3hekTMBHOE HATSKEHWE B OTAENbHOW YacTu pansepa He NpUBOaUT
K HEMEAMEeHHOM NoTepe NpogoNbHON YCTOWYMBOCTU panaepa B COOTBETCTBUM ¢ hopmyrnon 3inepa. [paMeim cneactevem
HU3KOTO UMK OTpuULaTeneHoro ahgekTMBHOIO HaTSKEHUS ABMAETCH HU3KAA NOMepeYHas MKEeCcTKOCTb, NOCNeACTBUAA KOTO-
pOW € 4OCTATOYHON TOMHOCTLIO OLEHUBAIOT NpWU cTaH4apTHOM obLlem aHanuae pansepa ¢ y4eToM U3aMeHeHUI ahdekTUB-
HOro HaTskeHus. BosHukatowee adhpekTMBHOE cxaTvue crnedyeT ¢ QOCTAaTOMHOW TOYHOCTLIO MCCNeqoBaTth ANs TPyOHbIX
CEKUWIA parizepa 1 ero KOMNOHeHTOB (cMm. pasgen 6).

HaTtsxeHne 6yposoii nebegku OomKkHO ¢ HeBONbLUMM 3aNacoM KOMMNEHCUPOBAaTL BEC 3NEMEHTOB BbILLE HATSXKHOMO
KonbLa, T. €. Co34aBaTb NOYTW HyrneBoe 3heKTUBHOE HATHKEHNE BhILLE HATSKHOIO KOmMbLa.

OpHako, B HEKOTOPbIX CUCTEMAX park3epa NoBbILUEHUE IKCMNyaTauNOHHbBIX XapakTepucTUK MOXeT GbiTe JOCTUFHYTO
NMOCpPencTBOM ONTUMM3ALMW pacnpefenerHns HaTsHKeHUs MeXOy HaTsKHbIM YCTPOUCTBOM paisepa u Gyposor nebenkon.
Heobxogumo oTMeTUTL, YTO Takoe pacnpegeneHve NogpasyMmeBaeT yBenuyeHne HaTskeHus BypoBoi nebenky Boilie Mu-
HUMYMa, OMMCAHHOIO BbILLIE.
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1 — nepemeLleHUs cyaHa, Bbi3BaHHLIE BO3AENCTBMEM BOMH NEPBOro nopaaka; 2 — HaTsxeHwe 1 xoa byposoli nebeakn; 3 — obopynosaHve
Ha cygHe; 4 — WCTOMHWK OaeneHwsa (WwTyuep wnu BypoBol Hacoc), 5 — rmagkoe coeduHeHwe; 6 — non OypoBOMW BbILWKW; 7 — LIKWBbI
YCTPOWCTBA HAaTSKEHUs!; 8 — HaTsKEHMUE W X0 YCTPOWCTBA HaTsKEHWUR; 9 — HaTskHOe coeguHeHue; 10 — HapyxHbIn anameTp; 17 — cekumm
panzepa; 12 — xecTKocTb nNpu warmbe; 13 — BHellHee AaBneHue; 14 — ycunenHoe coedwHeHwe; 15 — nogeoaHoe obopyaoBaHue,;
16 — BokoBoe AaBneHue rpyHTa; 17 — MHCTPYMEHT; 18 — KeCTKOCTb Npu n3rnbe HanpaeneHus; 19 — npoTus TedeHns; 20 — no TeYeHuto;
21 — 30Ha BOMNHeHusl; 22 — 30Ha capura; 23 — aemndupytolias 3oHa; F,, .— BOMHOBLIE HAarpy3Kkv U Harpyski OT TEYEHKS!; g — CWNNa 38MHOro
npuTsikeHna; T, — adhheKTMBHOE HaTsKeHne; V|, — CKOPOCTb BOMHbI; V, — CKOpOCTb TeueHus!; L, — YCTaHOBWBLUIEECA CMelleHne cyaHa (+)

PucyHok B.6 — OcHOBHbIe napaMeTpbl, UCMorb3yeMble Npu NpoeKTUpoBaHUM U aHanuse cuctemMbl pasepa 3/PC
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B.3.3 NMpumepbl CTPYKTYPHLIX Mogenen

B.3.3.1 3kcnnyaTtauma 6e3 BooooTAenALwen KOMoHHbI

TunoBble Mogenu Ana aHanuaa cuctem pavsepa 3/PC npu pabote 6e3 BogooTaensowen KONoHHE! NokasaHsl Ha
pucyHke B.7.

YoepxaHue pan3epa B NpoLecce Cnycka OCyLeCcTBNAT Ha 6yYpoBOi BhILLKE UMW B KNUHbAX/KapAaHHOM LUapHUpe
Ha nony BypoBor MnNK B cnanaepe Ha nocagoyHblx Bnokax. BepxHee HaTaxeHne oT BypoBon nebenkn GyoeT Bo3pacTaTb
No Mepe yBenu4YeHWsA AMWHbI OrnycKkaeMoro pansepa. KnnHbA MOXKHO MOOENMPOBaThH Kak abComnoTHO XeCcTKe (CM. PUCYHOK
B.7). Ecnwv paiisep yoepx1BaeTca ¢ NOMOLLBK KapAaHoBa noAaseca, TO Npy MOAENMPOBaHUKM OH MOXHO paccMaTpyBaTh
KaK LUapHMPHO 3aKpenneHHyw onopy. AHanu3 npouecca crnycka pansepa crnefyeT NpoBOAWTL AN PasnuyHbIX AMUH Mo-
rpy>eHHOW B BOAY YacTu pansepa.

AHanua npouecca nocagky pansepa BKITOYAeT pacCMOTPEeHWE BNUSHMA CKOPOCTU NOCadKM M MakcMManbHOro yrna
coeanHeHua. [Ina cpabaTtbiBaHUA (DMKCUPYIOLLETO MeXaHu3ama gormkeH ObiTb obecnedeH MUHUMarnbHLIN BeC Nocagku. Boa-
HUKaloLLee NPy 3TOM NoKanbHOe oTpulaTensHoe 3deKkTUBHOE HaTHKeHWe CHIKAET YCTOMYMBOCTL panaepa.

B npncoequHeHHOM COCTOSHUWM pai3ep B paccMaTpyvBaeMOi MOOENU OrpaHUYeH Y MOPCKOro AHa Mo BCEM CTerne-
HAM cBODOABI (}KECTKOCTb YCThS CKBAXVHbLI U peakuua rpyHTa). MNepemelleHns cyaHa, Kak npaBuno, nepeaakTcsd cUcTeMe
pan3epa 4Yepes BepxHue bnoku nebenky, cTon poTopa WU WKNBbI HATAMMBAKLLKMX TPOCOB.

B npouecce otcoeavHeHus panzepa npuknagbiBaeMoe HaTaxeHue Heobxogumo yMEeHbLWTb ANA COOTBETCTBMA
TpeboBaHWAM K JONYCTUMOMY U3BbITO4YHOMY HaTseHW. Kpome Toro, JomkHO BbiTe obecneveHo cobrnitogeHve TpeboBa-
HWA K MakKCUMarnbHO OONYCTUMOMY YTy pacKpenneHus.

Mocne oTcoeguHeHus paitdep MOXeT ObiTh NMOABELLEH HA KPHOKE, craidepe wunu cneuuansHo npeaHasHavyeHHow
Hano4Hoin KoHCTpykumMK. Mpu BhIBELWIMBAHUM paiizepa B LUITOPMOBLIX YCNOBMAX MOryT GbITe MCMONb30BaHE! cnelpuansHble
cUCTEMbl NOABELUMBaHNSA, KOTopble obecnevnBaloT oceByio 1 BokoByo noanepuky (cm. pucyHok B.7).

140

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 144 /218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

8
9 10
y . 11
—=__2 —=__» — )
== i T
3 3
4 4
5 5
6

a) Cnyck pansepa

b) MNocagka
13
13 5
8

10

8 10 11

9 10 11 — 14
11 14 .15

5 =2 ==}

12 ¢ Y

z = =z

c) MNpucoegnHeHHoe
COCTOSAHUE

d) MNpucoeguHeHHoe e) BoiBelunBaHue
COCTOsIHVE

1 — knuHbsA/cnangep; 2 — non BypoBOW BbILKK; 3 — YCUNEHHOe coeguHeHne; 4 — MOAYMb 3KCTPEHHOro OTCOeANHEHUS;
5 — HWXHWIA y3en-npeBeHTOp pansepa; 6 — MPA; 7 — yCTbe CKBaXKWUHBI, 8 — BepxHMU nNpuBog; 9 — cuctema bokoBoM
nogaepkkn; 10 — obopyfaoBaHne HaTsHOW pambl; 17 — rnagkoe coefdvHeHue; 12 — HaTAXHOE COedWHEHWe;

13 — wapHWpHo 3akpenneHHas onopa; 14 — sadukcupoBaHHas onopa; 15 — BTynKa ANs BbiBELUMBAHUSA

PucyHok B.7 — Tunoeble mogenu, Ucrnonb3yemMble Npy aHanuse pansepa 3/PC ¢ NOMOLLBI METO4a KOHEYHbIX
anemeHTOB. PaboTa 6e3 BOA0OTAENSALWEN KOMOHHBI
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B.3.3.2 3kcnnyataumsa BHYTpK BypoBoro pansepa

Ha pucyHke B.8 nokasaHbl TMNoBblE MOOENW, UCMNONb3yeMble ANs aHanusa cucteMbl painsepa 3/PC npu pabote
BHYTpW BypoBoro paisepa. B gaHHoMm pexxume aHanuz pansepa 3/PC MoOXeT BbITh BLINOMHEH B KBA3UCTaTUYECKOW Mo-
CTaHOBKE, C Y4ETOM BMMAHWA YITIOB OTKIIOHEHUA MMBKOro U WapoBOro coefuHeHwuid BypoBoro pan3epa B LOMNOMHEHWE K
3 PEKTUBHOMY HATSKEHMIO U HArpy3kam OT AaBMNeHus, AecTBYOLWMM Ha pansep 3/PC. 3agaHHble yribl OTKNOHEHWA rmb-
KOro W LLapoBOro CoeavHeHu BypoBoro panaepa MOryT co3gaBaTh Marmbawwme MoMeHThl B painsepe 3/PC BcneacTteue
BO3HVMKHOBEHUWA KOHTAKTa CTEHOK pan3epoB.

CnegyeTt MofoenupoBaTh Kak MPOMEXKYTOYHbIE MOMNOXEHWs, Tak U paboTy pan3epa B NpUCOeQMHEHHOM COCTOSHWM.
Bo Bcex criyyasax, aHanua MoXeT BKMYaTh OLEHKY uarnbatowero MoMeHTa npyu 3a4aHHoOM CMELLEHUN, TOe 3HaYeHne cMme-
LeHUA ABNSETCs (DYHKUMEN yrra OTKIOHEHUWSA LWAPOBOIo U rMbKoro coeguHeHnst BypoBoro panaepa v 3a30poB Mexay pai-
3epomM 3/PC (Bknoyaa XomyThl WNaHrokabensa U T. 4.) M MOPCKUM paitzepom, MNMMNBO 1 orpaHMyMBaolLMMM KOHCTPYKUMSMMN.

BaxHO y4ecTb B MOAENWN BNUAHUE rEOMETPUHECKON XapaKTepPUCTUKM XKECTKOCTW KaK peakumm Ha gencTeme naruba-
HOLLLEro MOMEHTa. 3Ha4YeHUs 0CEeBON U M3rnbatoLLei KecTKOCTM crieflyeT onpenensaTs Ha OCHOBE HOMUHAIBHbBIX Pa3MeEpPOB
paiisepa.

B.3.4 MogenupoBaHWe Harpysok

Ecnu BozgeicTBMe OaBneHMs U pyHKUMOHAMbHBIX Harpy3oK MOXET ObiTb Y4YTEHO NPWM MCMOMNb30OBaHWKM CTAaTUCTU-
Yeckux MEeTOOOB aHamnu3a, TO BNUAHME Harpy3ok OT (hakTOPOB OKpYXakollei cpedbl (BO3OEWCTBME BOMH M CMELLEHUE
cynoHa) TpebyeT npoBegeHws OvHamudeckoro aHanuaa. WMHepums v addekt aemndmvpoBaHns MMEKT 3HaYeHUe, ecnm
yacToTa BO3OEWCTBUS YCTAHOBUBLLEWCA HArpy3ku npubnimkatoTcsa K YactoTe coBeTBEHHBbIX KonebaHui nnm B cryvasax He-
YCTAHOBMBLLMXCSA Harpy3oK (npw otcoeavMHeHWW). YacTtota cobCTBEHHbIX KonebaHuiA pari3epoB, Kak npasBumo, HWKe Unu
BblILLE YacToTbl BO3AENCTBMA BONH. Cnegyer OTMETUTh, YTO OEWCTBUE BHELUHENO W BHYTPEHHETO AABMNEHWA B TPYOHbIX
aneMeHTax y4uTeIBaKT Npu aHanuae apeKTUBHOro HaTskeHus (cM. B.3.2) 1, Kak npaBuno, paccMaTpyearoT Npu oLeHke
BO3HWKAIOLLMX HAMPSKEHNIA.

MmopoguHaMuyeckas Mogens No3BOMNSET ONPEefeniTh NMPUMOXKEHHbIE K pal3epy Ccynbl, BO3HWKAKLIME BCNEOCTBME
OTHOCUTENBHOW CKOPOCTM W YCKOPEHWS Y4acTUl, MOPCKOW BOObl, OKpyxawlleln painsep. MMopoguHaMuWyeckue Harpyaku
Ansa rmbKUX KOHCTPYKUMIA MOryT ObITh BblpaxeHsl ypaBHeHneM MopuvcoHa Yepes nokanbHble YCKOPEHUS NMOTOKa U CWMbl
VHEpPLN.
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a) cnyck: NpoXoXAeHWe KONOHHBI AN CNycka Yepea lWapoBoe coeMHEeHUe; b) cnyck: noaselunBaHne pavisepa B npouecce

CBMHYMBAHMS; C) CNYCK: MPOXOXOEHWE KOMOHHBI ANA cnycka 4yepea rubkoe coeguHeHue; d) npucoeauHeHHOE COCTOAHUE;

e) oTcoefMHeHHoe cocToRHMe; T — KonoHHa Ans cnycka; 2 — HKT; 3 — knuHbsi/cnaigep; 4 — XoMyT WinaxHrokabens;
L. — sasop

PucyHok B.8 — Tunoeas mogens pansepa 3/PC ans mogenuposaHus MK3S. PaboTa BHYTpW BypoBoro paisepa

KoadbprumeHT conpoTMBIeHUs U KO3(MULIMEHT MHEPLIMK, BXOZSALLME B ypaBHeHUe MopucoHa, SBNsTCH aMNMpu-
YecKMK KO3(PULIMEHTaMU, 3HAYEHNE KOTOPLIX MOXET BbITh MOMYYEHO IKCMEPUMEHTANbHEIM MYTEM UMU NOCPEACTBOM
YMCMEHHOMO MOAENVPOBAHNA. 3HAYEHUA TMAPOAUHAMUYECKNX KOIMDMLMEHTOR 3aBUCAT OT hopMb! Tena, uucna PeiHons-
Oca, yucna KeyneraHa-KapneHTepa, LUepOXOBATOCTW NMOBEPXHOCTU T. A., U MX CNefyeT paccMaTpyvBaTh Kak U3MeHSLWN-
€Csl BO BpEMEHW BAOJb pAccMaTpyMBaeMoro arnemMeHTa. Ha npakTuke aTo cyllecTBEHHO 3aTpyaHSIET rMapoavMHaMMyeckue
pacyeTbl U NPU aHanuae pansepa, Kak NPaBWUmo, WUCMOMbL3YIOT MOCTOAHHOE 3HadYeHue KoaUUMeHTOB. Takol Nogxon
MPWBOOUT K BO3HUKHOBEHWIO HEONPEAENEHHOCTH, BNUAIOWEH Ha TOYHOCTE PE3YIETATOR.
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Mpu aHanuse panzepa 3/PC koadhhULMEHT MHEPLMK, KaK NpaBuio, NpUHUMAaKT paBHbiM 2,0, a koadhduUmMeHT co-
NpPOTUBMEHNS NpUHKMMalCT B AnanasoHe mexay 0.8 n 1,0. KoaddumumeHT conpoTuBneHus 3aBUCUT OT AuameTpa pansepa,
KOTOPLIA MPYHUMAETCA MakcUMansHbIM NPOEKTHBIM AMamMeTpoM (AuamMeTpomM conpoTueneHns). KoadbuumeHT nHepumm
3aBMCKUT OT obllero obbema KOHCTpyKUMM paisepa. OTMETMM, YTO Mydku TpyB W 3aKpenneHHsble BHelwHWe Tpybonposogst
MMEIOT pasnuyHble AUaMeTPbl CONPOTUBNEHNS W Pa3nuyHblil 0BbeM, NP 3TOM CUIbl COMPOTUBEHWUSA NMHENHO 38BUCAT OT
AvameTpa CONpPOTUBMEHWA, a CUMbl MHEPLWMW 3aBUCAT OT KBagpaTa avametpa Tpybbl. PexomeHayetca npoBoauTs aHanma
YYBCTBUTENBHOCTH AN OLEHKN BNUAHUSA BbiBpaHHbIX 3Ha4eHW KoahMLMEHTOB Ha peaynbTaThl obLLero aHanvaa pansepa.

Cnegyet Takke paccMaTpuBaTb MNOTEHUMaNbHOe BAUSAHWE Ha rMapoanHaMuyeckme koaduumneHTbl BUGpaumn, Bbl-
3BaHHOW BUxpeobpazoBaHueM, T. e. yBenvyeHune KoadguumneHTa conpoTUBNEHUA OT AeWCTBUA BUbpauuu.

M punmevyaHmne — Mcnonb3oBaHue YpaBHEHWA MODI/ICOHB ona onpegenedHna rmapognHamMmmnyecknx Harpysok
OoTpaxaeTt CyLLIeCTByiOLIJMﬂ B HactodAlwee BpemMsd nogxon, TeM He MeHee He UCKNKYaeTCA BO3MOXHOCTb NPpUMEeHEHUA MHbIX
aHanuTU4YeCKMx MeTogoB.

B.3.5 MeToabl AMHAMKU4YecKOro aHanusa

[epeyveHb Hanbonee 4acTo MCNONb3yeMbIX METOLOB Npu MogennpoeaHum MK3 npu guHamuyeckoM aHanuae npu-
BefeH B Tabnuue B.2. YueT HeNMMHeNHOCTH 9BNAETCA OTNUYUTENEHOW OCOBEHHOCTEIO AOCTYMHLIX METOA0B aHanuaa. AHa-
N3 BO BpeMeHHOM 0DnacTu ABNSETCS OCHOBHLIM METOAOM aHanvaa Afq NPorHo3npoBaHna pe3ynsTaToR 3KCTPeMarbHbIX
Bo3gencTBuin. OnucaHne ycrnoBui NpUMMEHEHNS OCHOBHBIX METOOOB AMHAMUYECKOro aHanvaa npusegeHo B Tabnuue B.3.
Moppo6Hoe cpaBHEHWE pa3NUYHBIX METOLOB AN OLEHKM peakunv pai3epoB ¢ BEPXHUM HATSXKEHWEM HA 3KCTpeMarbHble
BO3[elCTBUA NpeacTaBneHo B [43].

Tabnuua B.2— Metogbl npu mogenupoeaHu MK3 npv guHaMrM4eckom aHanuae

HenuHenHocTH
MeTon
Harpysku oT okpy:atoLlen cpenbl CneunanbHble Harpysku KoHcTpykuumsa
AHAMNE B HENMHEAROG CronkHoBeHue/B3au- [eomeTpuyeckas »ecTKoCTb.
T ———— Harpy>eHue B CODTBETCTBUM MoOeNCTBUE C APYTUMU MaTtepwan ¢ HenmMHelHbIMU
P ¢ ypasHeHvnem MopucoHa. rMBKMMK KOHCTPYKUUSAMMN CBOWCTBaMK
WHTerpupoeaHve
AHanus B niMHeapu- Ong hakTU4eCcKon BLICOThI NuHeapusauys
30BaHHOW BPEMEHHOW NoBepXHOCTU HenpvmeHumo B MOMOKEHWN CTATUHECKOTO
obnactu paBHOBECUA
TnHeapuzaumsa B nonoxeHum
o INvHeapwu3aaums
AHanus B 4acTOTHOM CTaTMYECKOr0 PaBHOBECUSA
HenpumeHumo B NMOMOMXKEHWUW CTATUYECKOTO
obnactu (cToxacTuyeckas nuHeapu-
paBHOBECUSA
3aumn)
Tatnuua B.3 — Ycnoeua npUMeHeHMA METO4OB AMHAMWYECKOro aHanuaa
Meton TunoBble ycnoBus npuMeHeHus
AHanu3 B HeNnWHeMHoON AHann3 BNUAHWUA 3KCTPEMANBHbLIX HAarpy30K CO 3HAYUTENbLHOW HENMWHEWHOCTLIO, B YacT-
BpeMeHHoM obnacTu HOCTW, aHann3 rubKon KOHCTPYKLUWA, NOABEMKEHHOW TPEXMEPHOMY BO34ENCTBUIO.
CreumanbHbIi pacdeT Ha yCTanocTb ANA CUCTEM WK YACTEl CUCTEM C SIPKO BbIPaXKEH-
HOW HENWHEWHOW peakumMel Ha BO3OencTBUe.
Bepudwmkauus/Banmgauns ynpoLleHHbIX METOOOB (HanpvMep, aHanv3a B nvHeapuso-
BaHHOW BPEMEHHON 0bnacTu, aHanuaa B 4acToTHOW obnacTtu)
AHanus B NMMHENHON AHanua B aKCTpemarsibHbIX YCNOBUAX CUCTEM C HEDONLLUOK/CpeaHen KOHCTPYKTUBHOM He-
BpeMeHHol obnacTu TNMHENHOCTBLIO MPU AEWCTBUM 3HAYUTENBHBIX HEMWHEWHBIX TMOPOANHAMUYECKNX HArpy30K
(Hanpumep, parn3epoB C BEPXHWM HaTSKEHUEM)
AHanua B 4acTOTHOMN PacyeT Ha ycTanocTb CUCTEM, XapakTepuayemblx HeGonbluon/cpegHen HENMHERHOCTLIO
obnactu

BnuvaHue rmgpoanHaMUYecKUX Harpy3oK M3-3a OBUXKEHWS U CMeLLeHWIA cydHa, OeWCTBMA BOMH WU Te4eHUs MoryT
BbITb ONpegeneHsl NOCPEaCTBOM:

- aHanwusa Bo BpeMeHHoW obnactu;

- MPOEKTHOrO aHanuaa BOIMH C aHan13oM AUHaMUYeCKOW CUCTEMbI Ha BO3MYLLEHWE;

- HeNWHEeMHOro CTOXacTUYeCKOro AMHaMMYEeCKOro aHannaa Bo BpeMeHHon obnacTu;

- NMUHEeapu30BaHHOIO CTOXaCTUYECKOro AMHAMWYECKOrO aHanuaa Bo BpeMeHHoW obnacTu;

- aHanuaa B 4acTOTHOW obnacTu.
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MpunoxeHune C
(cnpaBo4Hoe)

PacueT Ha YyCTanocCTb

C.1 BeegeHue

C.1.1 Uenb

B npunoxeHwn C npegcraeneHsl pekoMeH4auunm no NpoekTMPOBaHWI0 1 aHanu3y cTanbHbIX KOMMOHEHTOB pai3epa
3/PC, nopBepxXeHHbIX BO3AEWCTBUI0 LMKNUYECKUX HarpysoK, Ana npedynpeaeHus ycTanocTHOro paspylueHus. YkasaH-
HbI aHanW3 BeINOMHAT Ana obecneyeHns HeobXoAMMOro 3Ha4YeHMA PACYETHOW YCTanoCTHOW AOMNTOBEYHOCTU KOMMOHEH-
ToB. poeKTHOe 3HaYeHne yCTarnoCcTHOW JONTOBEYHOCTH ABNAETCA OCHOBOW AN (DOPMMPOBAHUA NporpamMmm QUarHoCTUKM
B NpoLecce U3roTOBMNeHUA U BO BpeMa akcnnyaTtauum pansepa 3/PC.

C.1.2 JonyweHun

Mpoueaypa OUeHKN YCTanocTW OCHOBaHa Ha AOonyLeHWH, YTO MpoeKTMpOBaHWe W U3roToBneHue pansepa 3/PC ocy-
WEeCTBMNANOCh B COOTBETCTBMM C TPEOOBAHMAMM HACTOALLErO cTaHaapTa.

Ona rapanTumn pabotocnocobHocTu pansepa 3/PC cnegyeT npoBoAWTe pacHeT Ha yCcTanocTb ONs BCEX Y4acTKOB
paiizepa, rge CyLlecTByeT puck hOPMUPOBAHNUSA YCTANOCTHbIX TPELLMH.

[nsa Bcex y4acTKOB WM KOMMOHEHTOB pai3epa, ABNALWMXCH KPUTUYECKUMM C TOUKM 3PEHWNS YCTanocTH, JOMKHA
6biTe 0BecneveHa BO3MOXHOCTE NPOBEAEHWS BU3YanbHOMO M HEPAa3pyLLUAOLLEro KOHTPOMNSA UMK 3aMeHbl.

C.1.3 OrpaHuyeHun

MpvBeaeHHbIE pekoMeHAAUNM HEMPUMEHWMEI A1 ManoUMKNOBOW YCTanocTh, NpW KOTOPOW pasMax HanpskeHWn
BbIXOAWT 3a npefensl yNpyrocT Matepyana, unM Ans aKcnayaTauuy Npu NoBbILEHHBIX TemnepaTypax, BNUSIoWMX Ha
nokasaTernb nonay4ecT Mmatepuana.

B npunoxeHun C paccmaTtpyBaeTca TOMNbBKO BIUAHKWE YCTANOCTHLIX HArpy30K OT BO3AENCTBUSA OKpy»Kalolwei cpeabl.

C.1.4 MeToabl OLEHKM YCTanocTH

OueHKy ycTanocTh MOXHO BbINONHATL CNedyloWwyMin MeTogamu:

- MeToAaMM, OCHOBaHHBIMW Ha MCMbITAHWAX HA YCTanocTb (pacyeTHble KpuBble ycTanocTn S—N onsa coeguHeHun
HOpManbHON NPOYHOCTM) U OLIEHKE HAKOMNEHHLIX NoBpexaeHun (Mogens MNanemrpeHa-MaHepa);

- MEeToAaMW, OCHOBAHHBIMUW HA MEXAHWKE paspylleHus (MPOrHo3MpoBaHWe pasBUTUA YCTANoCTHEIX TPELUH KOMMO-
HEHTOB C gedhekTamm);

- MpoBedeHNeM NPAMbIX UCNbITAHWIA Ha YCTanocTb KOMMNOHEHTOB.

B npouecce npoekTMpoBaHWsA pacyeT Ha ycTanocTb CreayeT NPOBOAMTL Ha OCHOBE 3HAYEHWA PACYHETHBIX KPUBLIX
yctanoctn S—N, onpeaeneHHbIX ¢ MOMOLLEIO UCTBITAHWI Ha YCTanoCcTb PENPE3eHTAaTUBHOMO KOMNOHEHTA, U FMNOTE3bl NK-
HEeWHOro CyMMUPOBaHUA yCTanocTHeIX nospexaeHuid (MansmrpeHa-ManHepa). Meton aHanvsa ¢ UCNonb30BaHUEM pac-
YeTHbIX KPMBbIX ycTanoctu S—N ABNSAETCA OCHOBHbLIM MHCTPYMEHTOM, MCMOMb3yEMbIM B NMPOLECCe NPOEKTUPOBaHNA AN
OLeHKM COMNpPOTUBNEHUA ycTanocTu pansepos 3/PC, n3-3a ero npocToTbl M 9 hekTMBHOCTHI.

Ecnv 310 MpMMeHWMO, pacyeT Ha yCTanocTb MOXKHO LOMOMHATE OLEHKOW YCTanoCTW, OCHOBaHHOW Ha MexaHuKe
paspyLueHus. Takoi Noaxon MoxeT BbiTb onpaefaH, ecnv HeobXogMMOo OLEeHWTE OCTaTOuHYO JONTOBEYHOCTE KOMMOHEHTa
C TPEWWHOM UMK ONpeaenUTh rPaHuYHbIe 3HaYeHUs AnA oBHapyKeHUsl TPELUWH NpY NPOBEAEHUA HEPA3PYLLAKLLEro UH-
CTPYMEHTANbHOro KOHTPOMS.

Mpw oTCYTCTBUW NpeACTaBUTENBHBIX AaHHBIX O CONPOTWUBAEHWUN YCTanocT crnedyeT NPUMeHATbL MeToA NPAMBIX UC-
MbITAHWI Ha YCTanoCcTe KOMMNOHEHTOB. TakoW Noaxod MoXeT BbiTe MPUMEHUM B CMyYasiX, Korga orpaHn4eHuaMn Ans gaH-
HbIX MO COMPOTWMBMEHWIO YCTanocTW ABMAKTCA TeMneparypa, NPoYHOCTe MaTepuana W CBOWMCTBA BO3OEWCTBYIOLLEro Ha
maTtepuan cnionaa.

C.1.5 MNpouegypa aHanM3a Ha ycTanocTb

ConpoTtueneHue yctanocTu B o6Liem Buae MOXeT ObiTb NpedcTaBneHo B BUAe KpuBbIX ycTanocth S—N, T. e. B
BUAE 3aBMCUMMOCTU pa3maxa HanpsxeHuA S oT konuyecTsa UMKNos Ao paspyweHus N. Ecnv pacnpenenerve pasmaxa Ha-
NPSKEHWIA 3a onpedeneHHbI Nnepuos BpEMEHW BbIpa3vuTh B BUAE FMCTOrPaMMbl HANPSKEHWIA, Coaepallein gocTaToqHoe
KOMUYECTBO NOCTOSHHbBIX PA3MAaxX0B HanpshxeHnin S; B Briokax k, Kaskablid C YMCHOM 1; MOBTOPEHWIA LKA HAMNpPsXeHUA (CM.
pucyHok C.1), KpUTepuUIA ycTanocTy onpeaensoT rno dpopmMmyne

k n 1 k
Dsv=Y 7t =52n (S)"s 5 (C.1)
f f
roe DF — I{OSCbeVI UWEHT NCMNONb30BaHUA OTHOCUTENbHO YCTAaNOCTH,

Dg, — HaKoMmneHHoe ANUTENbHOE YCTaNoCTHOE NOBPEXAEHIE UMW Mepa YCTanoCTHOIO NOBPEXOEHUA B COOTBETCTBNN
¢ mogensio MNManemrpena-MaiHepa;
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m — 3HayYeHue, YUCNEHHOo paBHOe 0BpaTHOMY 3HAYEHUKD YIMOBOIO KOadodhuumeHTa KpMBoKM yectanoctu S—N , yMHo-
JKEHHOMY Ha MUHYC eAuHULLY;

& — HOpPMAaTMBHOE COMPOTUBMNEHMWE YCTANOCTW UK NepeceyeHne pacieTHOM KpUBOI yeTanocT S—N ¢ ockto log N.

Sk

Logn

Log N
S, — 3HaveHWe pa3maxa HanpskeHWA Ana ctonbuka rcTorpammbl (Grnoka) ¢ HOMEPOM i / — MHAEKC, yKasblBatoLnii
Homep cTtonbuka ructorpammel (bnoka); k — obuwee konuyecTBo OMNOKOB ruCTOrpamMmMbl pasmaxa HanpsKeHwun;

N; — KOMM4ecTBO LMKMOB 4O paspylweHWs Mpy MOCTOAHHOM 3HaYEHWWM pasmaxa HanpskeHwid S; 6roka ructorpammbl
HaMNps)KeHWA C HOMEPOM J; N; — KOMWYECTBO LIMKIOB A0 PaspyLUeHus B CTONGUKE rMcTorpamMmel aMnnnTyabl HANPSKEHWA i)
1 — 3KkcnepumeHTansHas kpueas S—N

PucyHok C.1 — MnnocTpaums nospexgeHns B COOTBETCTBUKM ¢ Mofdenbto MaiHepa,
BbI3BAHHOMO pa3MaxoM HanpsKeHwWi ans i-ro Brnoka guarpaMmel

[Ons pacyeta HanpsKeHWA, COOTBETCTBYIOWMX KPWUBOWM ycTanocTm S—N, 3HauyeHus pa3maxa HOMWHamMbHBIX UK
MeMBpaHHbIX HanpspkeHun TpyBbl par3epa gomkHbl BbITe YMHOXeEHbI HAa cooTeeTcTRyoWMI KKH. Janee pasamax Hanpsa-
XeHW 0ormKeH ObiTb CKOPPEKTMPOBAH C y4eToM KoadhduumeHTa, 3aBUCSLLEero OT TOMLWMHBI UNK pa3Mepa getanu, Takum
obpasom, 4Tobel pacyeTHas Kpusas yctanoctm S—N cooTBeTcTBOBana (akTMYeckoW TOMLMHe, eclu OHa MpeBbllaeT
CTaHOAPTHYIO TONWMHY. 3TO 03HAYaEeT, YTO COMPOTUBNEHWE YCTaNOCTW yMeHbLLAEeTCa AN AeTanei ¢ TOMWWHOW, NpeBbl-
LaloLWen cTaHgapTHYHo.

OcHoBolt And pacyeTa yCTanoCTHbIX NOBPeXAeHWA paii3depa, NoABepPKEHHOrO BO3AEWCTBMIO Harpy3oK ¢ 4YacToTon
BOJIH 1 HW3KOYACTOTHbIX HAarpy3oK, ABMAETCA OBLLMA aHann3 HanpPsKeHUA OT AMHAMWYECKNX Harpy3ok. B peaynerarte ato-
ro aHanusa onpefensiioT pacnpefeneHve pasmaxa HOMUHaMNBHbIX HAaNPsHKEHWA B 3@BUCMMOCTW OT YMcna NoBTOPEHWIA
KpaTKOBPEeMEHHbIX YCMOBWIA OKpyxatoLel cpedbl (COCTOAHWIA MOpS) C YYeTOM AuarpaMMbl MOBTOPAEMOCTW BOMH. Ha-
NPSXeHWa 0T HU3KOYacTOTHBLIX BO3AEWCTBUI BCNeACcTBME CHOCA CyAHa Mod AeWCTBUEM BOMH MOTYT BbiTh OnpeaeneHsl ¢
NnoMoLLbIo 0BLLero CTaTU4ecKoro Uy AMHAMWYECKOro aHanunsa pansepa, y4vMThliBaloWwero HU3KO4acTOTHLIE NepeMELLEHUs
cygHa. IuHaMmuyeckuil aHanvs crneayeT BbIMOMHATE, ECMNW HANPSIKEHWUS, BbI3BaHHbIE MHEPLMOHHBIMKW Harpy3kammn OT HW3-
KOMacTOTHbIX NepeMeLleHnid cyaHa, MMeloT CyLLecTBeHHoe 3HadeHne. HanpsxeHus, obycnoeneHHble gectemem Bubpa-
uun oT BuxpeobpasoBaHus, AOMKHBLI BbITh oNpeeneHsbl B Npolecce aHanuaa paisepa Ha Bubpauuio.

[Hanee yctanoctHoe noepexgeHue MoxeT BbiTb paccyuTaHo Ans KaXdoro KpaTKoBPEeMEHHOro MHTepBana 3afjaH-
HbIX YCMOBMWIA C MOMOLLIEHO aHAaNUTUYeCKuX hopMyn pacyeTa NOBPEeXAeHWIA ANns Y3KONonoCcHOro crny4alnHoro npoLecca pac-
npedeneHns HanpaxeHWn, T. . pacnpedeneHns Panes B cnyyae, Korga pacnpegeneHvue pasmaxa HanpsKeHwin aBnaeTcs
HOpManbHbIM pacnpegeneHnem (pacnpegenexdnem [aycca) unn pacnpegenerns Benbynna B cnyyae, korga pacnpegene-
HWe pa3Maxa HanpsKeHWid He COOTBETCTBYET pacnpefdenenuto aycca. YctanocTHoe noBpexaeHve Ans W1poKononocHo-
ro crny4yanHoro npouecca pacnpefeneHvs HanpsKeHWn MoXeT ObiTb paccyMTaHo ¢ MOMOLLBID MeToda MoAcyeTa LMKMIOB,
NONyaMNMPUYECKNX PELUEHWUIA UM C MOMOLLbIO YNPOLLEHHBIX aHaNnUTUHECKUX PeLUeHWA.

B kavecTBe anbTepHATMBHOIO NOAXOAA ANs pacyeTa yCTanoCTHOMo NOBPEXAEHUA ANA KaxXaoro KpaTkKoBpEMEHHOMO
WHTEpBana yCrnoBMIA OKPYXXaloLWen cpefbl MOKeT GbiTe paccYMTaHo pacrnpefeneHne HanpsKeHWn B NpoaoIKUTENbHOM
WHTEpBane BpeMeHW NOCPEACTBOM CYMMWUPOBAHNSA C UCMONb30BaHWEM BECOBLIX KO PULUMEHTOB 3HAYEHUIA HANPSHIKEHWIA
OT LIMKNWYECKMX BO3ENCTBUIA NMpU PasnuMYHbIX KpaTKOBPEMEHHbBIX YCIOBUSAX OKpyxalowel cpedbl. [lonyyeHHoe pacnpe-
AeneHne MoxeT BbiTb NPUBEAEHO K 3KBMBANEHTHOMY aHanuTM4ecKoMy pacrnpedeneHnto Tuna pacnpegenerus Benbynna.
PacnpeneneHve Belbynna ong pasmaxoB HanpsXeHwil B NpoJomKUTENeHOM nepuode MOXET ObiTb MCMONbL30BaHO Ans
NMOCTPOEHWA TMCTOrpaMMbl HanpsxeHWn. Pacnpegenerdve Benbynna v ructorpaMmma HanpsxeHuin aBnsiTcs yaoOHbIMK
cdhopmMamMn npeacTaBneHns pacnpeneneHns pa3Mmaxos HanpsXXeHun B ANUTENbHOM NEpPUOLE BPEMEHWU ONA OLEHKN OeW-
CTBWA YCTanNOCTHBIX HArpy30K HA KOMMOHEHTBI C LENb OLUEHKM MakcumansHo aonyctumbix KKH unm oueHku pocta ycta-
FNIOCTHON TPELUMHbI.

TwunoBas nocnegoBaTensLHOCTL aHanuaa pansepa 3/PC Ha yctanocTb nokasaHa B Tabnuue C.1.
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Tabnuua C.1— KpaTkoe U3noxeHue TUNOBOW NpoLeaypbl OLUEHKN pai3epa Ha yCcTanocTb

3apava

KommeHTapui

OnpepgeneHne ycrnosum
OEeWCTBUS LUKMTUYECKUX
(ycTanocTHbIX) Harpy3oK

OcHoBbIBaeTC Ha OrpaHUM4eHWsX YCMOBWI aKCNnyaTauuu, BKMKOYas HanpshKeHus,
BbI3BAHHBIE BO3OENCTBMSMM C 4YacTOTOW BOMH, C HW3KOW YacToOTOW W YactoTamu
BO3MOXHOW BMBPauuM, BbI3BaHHOW BMXpeobpa3oBaHWeM. YCTanoCTHOE MOBPEXAeHUe
npwv HanpsX}eHWsaX, BbI3BaHHbLIX BO3AEWCTBMSAMUM C YACTOTOW BOIH, KaK NpaBumo, Sensetcs
OCHOBHbIM NapaMeTpoM npu onpegeneHn pabo4mx pexmmMoB Kak C MCNonb30BaHUeM, Tak
1 Be3 ncnonbL30BaHWA BOOOOTAENSAIOLLEN KOMOHHEI (MOPCKOro pansepa)

OnpepeneHe y4acTKOB
pansepa ons npoeeae-
HUS OLIEHKM

K yKa3aHHbIM Y4YaCTKaM OTHOCATCA: y4acCTKM C KOHCprI{TMBHOﬁ HEeOOHOPOAHOCTLH,
CBapHble cCoeJVMHEeHWA, CBapHble€ WBblI KpenneHna aHo40B, COEOUHUTENMN, BonThl, YHacTKW,
Ha KOTOPbIX BbINONTHANCA PEMOHT JJ,EQ}BKTOB, nT O.

Bbibop gaHHbIX, XapakTe-
pU3yIoLWKMX CONPoTUBE-
HVe ycTanoctu

Knaccudmkauma coeanHeHuin (Boibop kpuBon yctanoctn S—N), T. e. 6e3 cBapHbIX CO-
eWHEHWUIA, Y4aCTKM CO CBapHbIMW COEOUHEHWAMW W y4acTKM C BONTOBBLIM COEAUHEHUEM.
Bbi6op JaHHbLIX MO CONPOTMBIEHUK) YCTANOCTU 3aBUCUT OT XapakTepUCTUK y4acTka naae-
NWUst U BNWAHWA cpedbl NpW 3KCnnyaTauun (Kak BHYTPeHHen, Tak M BHelwHen). [1na ceap-
HbIX coefuHeHWA BblBop KPUBOW ycTanocTn S—N 3aBUCUT OT reoMeTpun cBapuBaemoi
[etanwu, HanpaeneHus LIMKNMYECKOrO HANPSKEHNS B TENE OeTanu, METOL0B U3r0TOBIEHWA
[eTanu u MHCTPYMEHTansHOro KoHTponsa. B npouecce Bbibopa HEOOXOAMMO YHUTHIBATL
KOPPEKTMPYHOLWNA KOIUUMEHT, 3aBUCALLMA OT TONMWMHEI (pasMmepa) getanu

OnpepneneHne KKH Ha
Ka)KaoM paccmarpusae-
MOM Y4acTKe

OnpepnenerHne KKH, He y4yTeHHbIX B KpuBOi ycTanocth S—N gns aHanuanpyemblx
yyactkoB. KKH moryt BbiTe onpegeneHsl ¢ MOMOLLBI0 MapaMeTpudecKUX YpaBHEHUHN,
AeTanbHOro aHanu3a MeTogoM KOHEYHbIX 3MeMEHTOB UMK B NPOLECCe UCTbITaHWIA

BbinonHeHue obuiero
pacyeTa Ha ycTanocTb

BbinonHWTe oBLWMiA aHann3 pai3epHoi cMcTeMBl HA ycTanocTe ANA pacdeTa pacnpene-
NeHWs HOMWHaINbHbIX Pa3MaxoB HanpsiKeHWW Ons KpaTKOBPEeMEHHOro WHTepBana Ans
Kaa4oro BbIABMEHHOTO y4acTka U CpedHero HanpshkeHwus. PacnpeneneHue paamaxos Ha-
NPsKeHW ONsi KpaTKOBPEMEHHbIX MHTEPBarnoB MOXHO MCMOMb30BaTh A1 onpedeneHus
amMnnInTyL HOMWHAMNBHBIX HANPSXKEHWA B NPOAOMKUTENEHOM WHTEPBANe UNu NocTpoeHus
rMCTOrpaMmbl

BbinonHeHwe pac4eToB
YCTanoCTHbIX NOBPEXK-
OeHunin

PaccuntaTk HakonneHHoe YCTanocTHOE NnoBpexXxaeHre OT BEBELWEHHOINo KpatkoBpeMeHHO-
ro yCTanoCTHOro noBpeXxXgeHna Unn pasmaxa Hal'lpﬂ)l{eHMPI B NpOOOITKUTENBHOM nepwvoge

LansHerwne gencTeuns,
npy HEYOOBMETBOPUTENb-
HbIX pesynsTaTax OLEHKN

lMpoBecTy NOBTOPHYIO OLEHKY C UCNONb3oBaHWeM Gonee TouHoro meteaa obiero aHanuza
pan3epHON CUCTEMBI.

lMpoBecTn NOBTOPHYIO OUEHKY € UCMNoNb30BaHMeM Bonee TOYHOrO aHanwuaa HanpsueHWn
npwv onpegeneHnn KKH.

M3mMeHUTe napameTpbl HECBapHOW AeTanu, HanpuMep MWHMMW3WPOBATh HanpsikeHue
B KOHLEHTpaTope (Mepexod Mo 3annuncy MoxeT gaTb Gonee HW3KOe HampsikeHwe, 4yem
paguanbHeIA Nepexoa) Wunu UsMeHUTb TONLLMHY AeTanu.

YMeHbLWNTE IKCLEHTPUCUTET MpKY Npou3BogacTee Tpybbl, coeauHAEMON KOMNbLEeBbIM CBap-
HbIM LUBOM, HanpyMMep YMEeHbLUWMTE OOMYCKW Ha pasMmepk! TpyDbl U COeAMHUTENS.
Yny4wuTb YCTanoCTHbIE XapakTepuCTMKW C MOMOLbI LWWNWGOBKM KPOMKM NLEBOW
MOBEPXHOCTM CBAPHOIO LUBA.

BbINONHWTE aHanM3a MexaHuku paspyLleHus.

BHecTw n3aMeHeHWA B NPOrpaMMbl KOHTPOMS COCTOSIHUA W/VNK 3aMeHbl 3NIEMEHTOB

dopmynunpoBaHve
BbIBOAOB W NMOAroTOB-

Ka vHchopmauum ans
nepcoHana U3roToBUTeNs
W NepcoHana, ocyLlecT-
BMNAOLLEro aKkcnnyara-
LMK U KOHTpONb paiaepa

TpeboBaHUsa K COAEPXKaHNI0 MHCTPYMEHTANBHOIO KOHTPONS U BhISBNSEMOCTH Ae(EKTOB B
npouecce NPOU3BOACTEA U SKCMNyaTaLmu.

[onycky Ha M3roToBNeHWe/Mpon3BoaCTBO, HANPUMEP KOHTPOMb U OOMYCTUMBIE 3HAYEHUS
HEeCOOCHOCTM B NMpOoLecce Npovu3BoacTea.

TpeboBaHua k cBapKe, HaNpUMep yny4lleHne KOpHA CBapHOro LBa (cBapka BonbMpamo-
BbIM 3MEKTPOAOM B MHEPTHOM rase) MMM BbiMOMHEHWE LUNWOBKA KPOMKM NULEBOA Mo-
BEPXHOCTW CBAPHOTO LUBA.

OkcnnyaTauWoHHele TpeboBaHWA, HaNnpUMep peructTpaumsa cobbiTU, onpegeneHne nepu-
0OMYHOCTU 0BCneaoBaHUa U KOHTPONA/3aMeHbl 3NIeMEHTOB
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C.2 HanpsikeHus, nognexaime paccMOTPeHuIo

C.2.1 O6wue nonoxeHuna

[Mpouenypa aHanu3a Ha ycTanocTb OCHOBaHa Ha OOMYLLEHWW, YTO NPY ONpeaeneHu yCTanoCcTHOW A0NrOBEYHOCTH
HeoOXOAMMO YYUTLIBATL TOMBKO pa3Max OCHOBHbLIX LMKITUYECKUX HANpPsiKeHWA U cpedHee HanpsxeHwe. CpegHee Hanps-
XEeHWe y4UTLIBAETCH 3a CHET NPUMEeHeHWUs KoaddULMeHTa yMeHbILEHWA paaMaxa HanpskeHuia f,,. CTopoHa, Ha KoTopon
OXWOAETCS 3apOXKAEHUE TPELLWHBI, HA3bIBAETCS KPUTUYECKON 30HOMN.

[Ona Tpy6, nogsepraembIX BO30EMCTBUIO OCHOBHOTO (0CEBOro) MEMBPAHHOTO HanpsXeHnsa S, BbIpaXKeHNs Ansa pac-
YyeTa paszMaxa OCHOBHbIX HAMPSXKEeHWW S, UCMOMb3yeMble NMPW OLEHKE YCTanoCTU CBapPHbLIX W HECBAPHbIX KOMMOHEHTOB,
npueedeHsl B Tabnuue C.2. Tabnuua C.2 Takke COOepUT BhlparkeHue M4 pacyeTa pasMaxa HanpsikeHUW npu oLeHKe
ycranocTtu 6onToB.

Tabnuuya C.2 — BoipaxeHua 4N onpefeneHnsa pasmaxa HanpsKeHWd, NoanexallMx pacCMOTPEHUIO NpK OLEHKe C
1cnonb3oBaHWeM KpuBon yctanoctu S—N

CoeanHeHne/KOMNOHEHT Pasmax HanpsikeHui KommeHTapui

INokansHbie adhdekTsl BCNeAcTBME HANWYUS KOHLEHTPaTOpOB
HanpsKeHWi OT CBapKKU YYUTLIBAKOT NPy BeIBOpE KpUBOW ycTa-
noctn S—N. KoacpdoumumeHnt K, [OMKEH y4UTBIBATL TOMBKO
CeapHble coeguHeHus | S = S95 =f, Ky Pt~ Sy | reomeTputieckne OTKNOHeHUA TpyObl UK COefMHWTENS, Ha-

npMMep OCeByt HeCOOCHOCTL. CneayeT OLUeHMBATL KOPEHb U
BEPXHWIA BaNMK CBApHOro LLIBa Ha NOJIHOE NponnaeneHne Ans
Tpy©O C KONMbLUEBLIMW CBAPHLIMM LLIBAMU

Koadhdpuumentel KKH He yumTbiBalOT nNpu  onpegeneHun
KpuBoW yctanoctn S—N. Cnegyet Mcnonb30BaTh NOKanbHbIN
KOa(PUUMEHT KOHLUEHTPaLWW HanpsKeHWA B KOHLEeHTpaTo-
fon* Knoton - Sy | Pe ana macwrabuposanna MemBpaHHOro (HOMUHasbHOrO)
HanpsxeHWs B CTeHke Tpybbl. [Ans rmagkoro coeguHeHus,
YCUNEHHOro coedVHeHUs W T. 4. crnedyeT MCMonb30BaTh Ha-
NPshKeHWEe B HApPY»KHOW NMOBEPXHOCTK

HecBapHebie s=g _
KOMMOHEHTbI notch

CnegyeT npumeHsaTe MembpaHHOe (HOMWHAanNbHOE) Hanps-
XeHue KpuTu4eckoro ceveHus bonTta, BkNoYasa pasmax Mem-
BonThl §=§,+5, BpaHHbIX 1 unarnbarowmx HanpsbkeHun. Kpueas yctanoctu
S—N pomkHa y4nTbiBaTh KO3(MMUUMEHT KOHUEHTpaUUn Ha-
NpsPKeHWA BO BMaanHe pe3bbbl

lMpumeyaHue — B Hacmosuwel mabnuue npuMeHeHs! crnedyroujue 0bo3HaqyeHUs:
K, — reoMeTpnyeckinii KoatUUNEHT KOHLEHTPaLMK HaNPsXeHWUIA;
Kiotch — K03M®MLIMEHT KOHUEHTPALNKN HANPSHKEHNI,
S, — coctaenawwaa oT uarnbawllero HanpsXkeHus B CyMMe pasmaxa OCHOBHOMO W [OMOMHUTENbHOro
HanpskeHui, MNa;
S,s — Pa3max HanpsHXeHui, BLIZBAHHBIA HANMUYMEM TeOMETPUYECKOTO KOHLEHTpaTopa HanpmxeHui, MNa;

9: o
S — pa3max HanpsbKeHWn B KOHUeHTpaTope, Ma.

notch

Cneayet yoenaTe ocoboe BHMMaHWe pacHeTy HanpshkeHMn 1M KoadUUMEHTOB KOHUEHTpauMn HanpshkeHnn KKH
npv NpoBedeHnW aHanmaa Ha yctanocTb. OTHOCMTENbHO HEBOMbLUNE M3MEHEHWA B 3HAYEHWAX HANPSXKEHUA 1 Koadbdm-
uneHToB KKH MoryT npuBecTu K 3Ha4MTENbHBIM M3MEHEHWAM YCTanocTHOW JONTOBEYHOCTH. YCTanocTHas JONToBeYHOCTh
nponopLuoHaneHa 3Ha4yeHWo pasmaxa HanpsxeHud 1 koadpduumeHTos KKH, koTopble onpenensoT BrnsiHWe obpaTHoro
3Ha4yeHus yrnoeoro koadduumeHTa kpueon yctanoctu S—N (ot 3 go 5). MoxHO nokasaTb, YTo AN HaknoHa KPUBOK
yctanoctu S—N, paBHoro 3, yaBoeHWe pasmaxa HanpspkeHun nnu koadduuymenta KKH ymeHblIaeT ycTanocTHyo gonro-
BEYHOCTb B BOCEMb pas.

Mpumep — Ana koHCMPyKMueHO20 KOMIIOHEeHMa ¢ ycmasiocmHol donzoeeyHocmero, pagHoti 100 nem, yo-
goeHue npousgedeHus pazMaxa HanpsixeHull u koagguyuerma KKH npueodum k yMeHblUeHU ycmanocmHol
doslizoeeyHocmu 6o 12,5 nem.

C.2.2 NluHeapM30BaHHbIE HaNpPsXeHUs

[Ons pasgeneHus NOHATUA OBLMX W NOKanbHbIX M3rMbalolnX HAaNpPsKEHWA, B Ka4ecTBe npumMepa Ha pucyHke C.2
MoKasaHo pasnoXeHWe HanpsKeHUs Ons YacTHOro Cry4yas MpoAONbHBIX HaMNPSKEHW B Tpybe, NogBepKeHHOW Bo3gei-
cTeuio narmbatowero momeHTta. Obwme hopmMynbel Ana onpegeneHus membpaHHoro U narnbatolero HanpPsXKeHW Takke
npueeaeHsl B npunoxeHun D [dopmynet (D.9)—(D.12)].
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[ns paccMaTprBaemMoro cryyas yYuTbIBatoT:

- pacnpefeneHve NUHeRHbIX NPOAONbHLIX HAMPSHKEHWI BOOMNL MONEPEYHOro ceveHns TpyBbi;
pacnpefeneHve NUHeRHbIX MPOAONEHBIX HAMPSHKEHWIA N0 TOMLLMHE CTEHKM;

- MemBpaHHoe HanpsikeHue G, Na, onpegensemoe no opmyne

_ 16 Myn - (D + Din)

G : (C.2)
n- (Dg— Dr#:t)
roe D, — YCNOBHbIV UMK HOMWUHAMbHLIM HAPYXKHBIK AnameTp Tpy6bi, M;
D;,; — BHYTpeHHWiA guameTp TpyObl, M;
My, — wnarnbatoLnin MOMeHT B TpyGe, H-M;
- uarndarollee HanpsbKeHVe (Ha Kaaon CTOpPOHe CTeHKW), onpedensieMoe no opmyne
16 - My - (D, - D;
op=1 bm ( o mt) (C.3)

n - (D3 — Diny)

t/2 t/2 t2 12
t2 t/2

DDjl2

@D, /2

PucyHok C.2 — PasnoxeHune NpodonbHOro HanpsikeHus, BO3HUKaoLWero B Tpybe
nog sosgercTemem narnbatowero momenta M, .

C.2.3 CpapHble coegUHeHUA
B npouecce aHanu3a Ha ycTanocTb CBapHbIX COBANHEHWIA MCMOMb3YIOT CyMMY pa3Maxa OCHOBHOMO W AOMNOSHUTENb-
HOTO HanpsiKeHWi SP+QS’ Ma, K pasmax HanpsikeHUs KOHCTPYKUMWA U reOMETPUYECKUIA KOSMULIMEHT KOHLUEHTpauuu

HanpskeHnin K, onpenenseMsii no popmyne
149
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S, . Sh
Ky = e = 4 4 22 o
S T ER (G4

roe K, — reoMeTpryecknii KO3thULIMEHT KOHLEHTPaLIMI HanPsHKEHWIA;

S,, — cocTaBnawan oT MembpaHHOro (CpeaHero) HanpsKeHus B CyMMe pasmaxa OCHOBHOTO W [OMOMHATENbHOro
HanpsekeHu, Ma;

S}, — cocTaBnAwwan oT M3rnbaloWero HanpsXeHUs B CyMMe pasmaxa OCHOBHOrO W JOMOMHWTENbHOro Hanps-
Kenun, MNa.

Ecnu rmaBHoe (oceBoe) HanpsxeHWe KOHCTPYKUMKW MOMy4YeHO NMpW AeTanbHOM aHanvse HanpsKeHwd (Hanpumep,
B MpoLecce aHanmia MeTOOOM KOHEYHbIX 3MEMEHTOB) UMW C MOMOLLBH M3MEPEHWI, HaMpsKeHWe B KPUTMYECKOW 30He
KOHCTPYKUMK cnedyeT onpedensTe U3 rMaBHOMo HanpsXeHWs B MOBEPXHOCTHOM Croe NocpedCTBOM IKCTPanonaumMuy ¢ Uc-
nonb3oBaHNeM NoaxoAa, nokasaHHoro Ha pucyHke C.3. Pacctoanma X, n X, moryT 6biTe BoiGpaHbl pasHeivu 0,5t 1 1,58,
roe t ABNAETCA TONWWHON cTeHKW TpyGbl, M. [Ina onpegeneHna HanpsaxeHUs MOXHO NPUMEHATEL PasnuyHble Npoueaypsbl
(Hanpumep, cMm. [44]). Tem He MeHee, Npy aHanM3e METOAOM KOHEYHbIX 3MIEMEHTOB HanpsXKeHWe KpUTUHECKON 30HbI KOH-
CTPYKUMW MOXKHO OnpefensTb, Kak nokasaHo Ha pucyHke C.4. MeTog nNuHeapusauun HanpsKeHus No TOMLWMHE CTEHKW

(cMm. pucyHok C.4) aenaeTca NpegnoyTUTENbHBIM METO40M, Tak Kak nonydaemMelid npy atom KKH He yyBCTBUTEMNEH K Noka-
nuaaumm ToYek aKkcTpanonauun (cm. pucyHok C.3).

o/
1

A/ X u

v X
e

— -

Npa

@D,

A X
) ﬁ

G — HanpsKeHwe; X — paccTosHWE OT KPOMKW NULIEBOW MOBEPXHOCTW WBea; T — obuiee HeNnMHeNHOe HanpsKeHue,
2 — HanpseHue B KOHUEHTpaTope; 3 — HanpsikeHWe KPUTWHECKOW 30Hbl KOHCTPYKUWMW, 4 — rpaHuua BHELHew
NOBEPXHOCTW CBApHOro WBea

i —

!
A

k

PucyHok C.3 — MnniocTpauma HanpsKeHW B KPUTUYECKMX 30HaX CBApHOrO CThiKa TpyHb
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G — HaNPsOKEHUE B KOHLEHTPATOPE; Gy g — HANPSHXKEHWE B KPUTUYECKON 30HE, G, — MeMBpaHHoe (HOMUHANBLHOE) HanpsikeHue

PI/'IcyHOK C4— nHHBEpMSOBaHHOE pacnpegeneHne HanpmHKeHA No TONWKMHE CTEHKA

C.2.4 HecBapHble KOMMOHEHTbI

B npouecce aHamusa Ha ycTanocTe HeCBapHbIX KOMMOHEHTOB UCMOMb3YOT CYyMMY pasmaxa OCHOBHbIX, OOMOMHU-
TEMbHBIX U MUKOBbIX HaNPSKEHUA Sp.q 4 M1a, M pasvax HanpsxeHWa B KOHUEHTpaTope S, l1a. Hanpsxexve B
KOHLEHTpaTope CreayeT paccHWThIBaTh C NCNOMb30BAHMEM MMaBHLIX HANPSXEHNIA, KOTOPbIE Y4UTbIBAIOT obllee BNuAHNE
HEOAHOPOAHOCTEN U BMUAHME MOKaNbHLIX HEOAHOPOAHOCTEN KOHCTPYKUMK. KoadhDULMEHT KOHUEHTPALMM HANPSHKEHN
Kootch ONPEAENSIOT Kak paamax HanpsiKeHWA B KOHUEHTPaTope, HOPManu3aupOBaHHbIM OTHOCUTENbHO COCTaBMsoLen
memMOpaHHOro (HOMUHAaNLHOIO) HanpsXeHua, no dopmyne (cm. pucyHok C.5)

SprauF  Snotoh
=—— = Ch
Knotch Sm Sm 1 ( )

rae S,, — cocTaenAlLas oT MeMbpaHHOro (CpeaHero) HanpsKeHus B CyMMe pasMaxa OCHOBHOMO W AOMOMNHMTENbLHOMo
HanpskeHui, MNa.

[na ragkoro coeguMHeHWs!, YCUNEeHHOro COeaMHEHUs U T. M. CreayeT WCMoMb30BaTb 3HAYEHWE HanpsKeHUs B Ha-
PY>KHOM Croe, T. €. CyMMy MeMBpaHHOro U narubaroLLero HanpsxeHuii B cooteetcTeun ¢ C.2.2.

o On

I EEEREE oy

Gy — HaNpsiKeHne B KOHLEHTPATOPE; 6, — MeMBpaHHOEe (HOMUHANBHOE) HaNPsXeHne

PlﬂcyHOK C5— MJ’!J‘II‘DCTpaLWIﬂ NOKanbHbIX Hal'lpﬂ}‘KEHlv’ll;I B KOHUEHTpartope AnAa HecBapHbIX KOMMNOHEHTOB

C.2.5 bonTtbl

[ns 6oNTOB MCNOMNL3YEMLIN paszmax HanpsKeHWn S onpenenstT Kak CyMMy pa3maxoB MeMOpaHHOro (HOMUHanNb-
HOro) M M3rnbarloLLero HanpsKeHUid B KPUTUYECKOW Nnolwaau nonepeyHoro cedeHns Gonta A, .. M2, onpegensemoit no
dopmyne

Aps =% - (db A, (C8)

roe db!f — cpeaHuin guametp pesbbbl 6onTa, M.

KpuTuyeckyto nnollagb nonepeyHoro cedeHusa 6onta ctaHgapTHOM AKAMOBOIM CEPUA C YINOM nogbemMa peasbbl 60°
onpenenstoT no dopmyne

_T 0,9743 2 (C.7)
Ab,s 4 [db Tlm' '
roe dp, — HOMWHanNbHbLIA HAapYXXHLIA AnameTp pessbel GonTa, m;
Ny, — HYMCNO BUTKOB pe3bbbl Ha AHonM.
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ﬂ.ﬂﬂ COOTBETCTBYHOLMX METPUYECKNX p83b6 KPUTUYECKYH Mowaib onpenenarT no cbopmyne
Ans =7 - (dp—0,9382 - Lyer)?, (C.8)

rae | — War pessoel.

Mpumep — Kpumuyeckas nnoujads 01a odHodriimosbix 8UN 6onmmoe pasHa 390,8 Mm2, 2de dy = 25,4 Mm
ung,, =0315 mm—T dns 8UN 6on1moe ¢ soceMbio sumkamu pe3b6bl Ha 25,4 MM.

CHE,EWET BKIMKYaTE TOJTIEKO pa3Max LHAKINMYeCKnX Hal'lpﬂ)l(eHMﬁ. ﬂpenBapMTeanoe HarpyxeHvwe DEBbGDBDFD coegun-
HeHWA, KaK NpaBnno, yMmeHbllaeT padmMmax LMKIMNYeCKMX Hal'lpﬂ)l(eHlﬂl?I.

C.2.6 BnuaHue cpegHero HanpsikeHUA

Mpw ougHKE OCHOBHOMO Matepuana, CBapHbIX COedMHEHUI ¢ TepMuyecko o6paboTKol nocrne cBapku Unv gpyrux
KOMMOHEHTOB C HU3KMMMK OCTATOYHBIMU HANPSKEHWAMW pa3Max HanpsKeHUA MOXKET ObiTb YMEHbLUEH B 3aBUCUMOCTU OT
TOrO, ABMAETCA N CPeAHee LUMKITMYECKOe HanpskeHne o ... = (G 4, + Omin)/2 PacTArMBalowmmM nim cxkumarowmm. Pac-
CHUTaHHBINA pa3Max HanpsXKeHNn MOXeT BblTb YMHOXKEH Ha MOHWKAKLWWIA KoadduumneHT £, Kak nokasaHo Ha pucyHke C.6,
nepea onpegeneHuem kpueown yctanoctu S—N (cm. Tabnuuy C.2). [ina cBapHbIX COEAUHEHWIA B COCTOAHUM NOCHE CBapKX
pasmax HanpskeHui Ons UCnonb30BaHWA B aHanuae Ha ycTanocTe CnedyeT NpyHUMaTh 6e3 yMeHbLUEHUs, HECMOTPSA Ha
TO, UTO HanpsHkeHue ABNAETCA YaCTUYHO UMK MOMHOCTLIO CXUMaKLLKUM, T. e. i, = 1,0.

Tmk

()

= §/2 o 0 G

mean = mean = S/2 Gmean

f — KOAMPMOULMEHT YMEHBLUEHUA PA3Maxa HanpsxeHnin; o — cpefHee HanpsikeHne Lukna

mean

PucyHok C.6 — KoadpmumeHT yMeHbLIeHUs pa3maxa HanpsxeHusa 4515 UCNofne30BaHUA ¢ KpMBoW yctanoctn S—N
Ansi HeCBapPHbIX KOMMNOHEHTOB M CBapHbIX COEAUMHEHWIA ¢ nocneayowen TepmoobpaboTkon

C.2.7 AHanui3 MeToOOM KOHEYHbIX 3NeMeHTOB

[na onpeneneHnsa HaNpsKEHW B KPUTUYECKMX 30HAX C MOMOLLBIO METOAA KOHEYHBIX ANIEMEHTOB BaXKHO MMETL He-
NMPepLIBHYI0 M PABHOMEPHYIO CETKY 3NIEMEHTOR Ha y4acTKax, rae cneayet aHannanpoBaTh HaNpSXKEHUSA KPUTUYECKMX 30H.
Ha y4acTkax ¢ KOHUeHTpauWen HanpsaXeHnin cnegyeTt UCNonb30BaTk YBENMYEHHYHO YacTOTY Wara CETKW aNeMEHTOB.

Cnegyert TWATENLHO OLEHMBATL FTEOMETPUID SMEMEHTOB ONS UCKMHOYEHMS OWKNBOK 13-3a AedhopMUPOBaHHbIX ane-
MEHTOB (Hanpumep, yrrnoe B gnanaszoHe mexgy 60° n 120° u oTHoWeHWeM AnMHa/lUMpMHa MeHbLWMM, Yem 5:1). Cnegyet
NPUHUMATL pa3Mep MOAENM JOCTAaTOMHO DOMbLUMM, Tak YTODLI MONyYeHHbIe pe3ynsTaThl HE CUITBHO 3aBUCENW OT JonyLe-
HUIA, NPUHATBLIX B OTHOLLUEHWUW FPaHUYHBLIX YCINOBUIA U NPUMOXKEHWS HArpy30K.

C.3 Kpusble yctanoctn S—N

C.3.1 O6wwme nonoxeHun

HacToswee pykoBOACTBO MO COMPOTUBIEHWKD YCTANOCTW OCHOBLIBAETCH Ha NONOXeHwsax [45]. MoryT BbiTb MUC-
nonb3oBaHbl NMogxodbl K ONpefdeneHUo COMPOTUBIEHWA YCTanocTu, onpedeneHHble B APYrUX cTaHgapTax, Hanpumep
FOCT 25.504, FOCT 25.507, [46]. TpeboBaHWUsa K NPOEKTUPOBAHUIO C YHETOM OLEHKW Ha YCTanocTb KOMbLEBLIX CBAPHLIX
weoB Ana Tpy6 npuBeaeHsl B [47].

[MpoeKTupoBaHve C y4eTOM YCTanoCcT OCHOBAHO Ha MCNOMNb30BaHUM KPUBLIX yCTanocTn S—N, KoTopble CTPOAT Ha
OCHOBE pe3ynbTaTtoB MCMbITaHWA. cnonb3yemasn npu NpoeKTMpoBaH1K kpueas yctanoctn S—N gomkHa 6biTe OCcHOBaHa
Ha CPEAHWX KPWBbIX, MOCTPOEHHbLIX MO JKCMEepPUMEHTanbHbIM 3HAYeHWAM 3a BblMETOM [ABYX CpedHEeKBaapaTU4EecKuX oT-
KNoHeHW. Takum o6pa3om, Kpueble ycTanoctu S—N cooTBeTcTBYIOT 97,6 % BEpPOATHOCTU Hepa3pyLUeHUA KOMIMOHEeHTa.

CnegyeT ucnonb3oBaTe KpuBYyl ycTanoctu S—N, koTopas nNpyuMeHWMa Ana Matepuana getanu, ee reomeTpuye-
CKUX pasmMepoB, HanpaBneHus B AETaNW LMKNMYECKOrO HanpsX)eHus, MeToaa M3roToBneHuns, Bknioyan obpaboTky nosepx-
HOCTU W METOAbI KOHTPOIS, a Takke YCNoBUIA OKpYXXaloLWen cpedbl (HanpuMep, KOPPO3WMOHHLIX CBOMCTE dntonaa, npume-
HEHMWS KaTOOHOW 3allKnTbl B MOPCKOW BOAE W 3HAYEHUIA TeMnepaTyphbl).

Kaxayro KOHCTPYKTMBHYIO AeTanb, B KOTOPOW BO3MOXHO Pa3BUTME YCTaNoCTHbIX TPeLWH, CrieayeT OTHECTH K COOT-
BETCTBYIOLLEMY KNaccy coeguHenuin. CnegyeT OTMETUTh, YTO B CBAPHOM COEAMHEHWUM CYLLECTBYET HECKOMBbKO Y4acTKOB, B
KOTOPbLIX MOMYT pa3BMBaTbLCH YCTANoOCTHbIE TPELMHEL. [TpuMepaMy TakMx y4acTKOB ABNSIOTCA KOPEHb 1 KpoMKa NWLUEeBO
NMOBEPXHOCTU LUBA B KaXO0W U3 COEAMHEHHbLIX YacTel, KOHLbI CBApHOro LWBa U caMm LWoB (cM. pucyHok C.4). Kaxabli yya-
CTOK gomkeH BbiTb knaccuuumpoBaHd oTaensHo. [puBeaeHHbIN NoAXo4 K KnaccurKaLumMn CoeaqnHEHUA NCNONb3yYIoT AN
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TMMNOBLIX coeduMHeHWW/geTanei panzepa 3/PC, nogBepKeHHOro BO34ENCTBUIO LMKIIMYECKOrO M3rMbarwero MoMeHTa u
3theKTUBHOIO HATSKEHWA.

TunoBble KpuBble yctanoct S—N ana TpyOHbIX KONbUEBLIX WBOB knacca D B cOOTBETCTBUMU ¢ [45] nokasaHbl Ha
pucyHke C.7 Anga BO34YLWHOW cpedbl N cpelbl C HU3KOW KOPPO3WOHHOW akTUBHOCTLIO, AN YCNOBUIA JeWCTBUA MOPCKON
BOAbI MPY HANWYUM KAaTOOHOW 3aLUMThI M NPW OTCYTCTBMMW BO (hrioMae YIriekMcnoro raza unm cepoBogopoaa.

Cnegyet ygoenaTb ocoboe BHMMaHve OEWCTBUKO BHyTpeHHero cniovaa Ha pansep 3/PC v BHewHero cniovaa B
pexume cnycka TpyOHOR ronoBku npy paboTte BHYTPU MOPCKOro paiaepa, 0CobDEHHO 4118 KOPPO3WOHHO arpeccuBHbIX ¢orto-
naoB. JkcnnyaTauns B NpUCYTCTBUN CEPHUCTLIX COEAMHEHWMIA MOXKET YMEHBLUUTL YCTaNOCTHYK LONMOBEYHOCThL, TON4a Kak
yCTanocTHasa 4OMNroBeYHOCTL Npu paboTe ¢ ManocepHUCTLEIMU dhritonaamu MoxeT BeiTe NpyrpaBHeHa K paboTe B BO3AyLU-
HOW cpene. [nsa ycrnoBwid akcnnyataumy B NPUCYTCTBUKM CEPHUCTBLIX COEAUHEHUIA MOTYT paccMaTpUBaTLCA KpUBLIE yCTano-
cTu S—N, NpUMeHMUMBIE ANS KOPPO3WOHHbLIX YCNOBMWIA. ECNM BHYTPeHHWIA hriion OTHOCKUTCH K KOPPO3MOHHO-HEAKTUBHBIM
dnomgam ¢ 4aCTUYHBIM COAEPXaHWEM CEPHUCTBIX COEQUHEHWNIA, TO MOTYT UCMOMNb30BaTLCA KpUBLIE ycTanoctn S—N ans
MOPCKOW BOObI C KAaTOAHOW 3alWmMTon. B pexume cnycka Tpy©OHO ronoekun ¢ oriionMaoM B MOPCKOM pai3epe, XapaKTepuay-
OLLLMCS HU3KOW KOPPO3UOHHOW aKTMBHOCTLK, MOMYT MCNOMBL30BAaTLCA KPpUBLIE yeTanocTu S—N ansa ycnoBui BO3AYLLIHON
cpenbl. MNpu akcnnyaTtauuu 6e3 BogoOTAENAHLWEN KOMOHHBLI HAPYKHYIO MOBEPXHOCTL pan3epa MOXHO KOHTPONMPOBaTh C
MCMOnb30BaHWEM KpuBbIX S—N Ong ycrnoBuiA eicTBUA MOPCKOW BOAbI NPW HANWYMKA KATOOHON 3aLLUThI.

S
1000

100

10
10 10° 10° 10

4 N, 4, Onpeaenaet Touky nepernta bUNUHEHON KpUBOW ycTanoct S—N 2 (Mopckas Boda Npy HanM4M KaToqHOW 3aLUuThl).
b N, _ onpenenset Touky nepernba BuUnuHeHol Kpreoi yctanoctin S—N 1 (Bo3nyx unu ycnosusa OTCYTCTBUA KOPPO3MOHHO-
aKTUBHOW cpeabil).

S — pasmax HanpskeHuin; N — KONW4YecTso UMKNOB A0 paspylweHus; 7 — BO3AYX WNWM YCNOBMS OTCYTCTBUS
KOPPO3NOHHO-aKTUBHOWM cpefbl; 2 — MOpCKas BoAa NpU Hanu4uu KaToaHOW 3allnTbl; 3 — 3KcnnyaTtauus B MOPCKoWn Boae
npuv OTCYTCTBUN KATOAHOW 3aLUMTHI UMK 3KCMNyaTauns B NPUCYTCTBUM CEPHUCTBIX COBAUHEHWI

PucyHok C.7 — TunoBble pacyeTHble KpuBkle yetanocty S—N ang tpy6
C KONMbUEBbLIMKW CBapHbIMUM WBamu knacca D (cm. [45])

MNpeanonaraioT, 4TO B PacyHETHOW KPVMBOW AMs CBApHbIX COEOWHEHWI YyYUTHIBAETCA BNUAHUE HEOBHapyXMBaeMbixX
BHYTPEHHUX 1 HAPYXHBIX 1eheKTOB UNK ApYrUX reOMeTpUHEckX (PakTOpPOB, HE YYTEHHbBIX B KOAMULMEHTAX KOHLEHTPA-
umy HanpsikeHuin KKH onsi cooTBETCTBYHOLLEro KOMMOHeHTa/coeanHeHus. BazoBoe conpoTMBNeHue ycTanocTu npeacTas-
NAETCcA B BUAE KPUBLIX ycTanoctm S—N, onpefensiomx KonmyecTso LMKNoB A0 pa3pywenus N Ang 3agaHHoro pasmaxa
HanpsokeHus S, Ma, kak NoKasaHo B BbIpaXKeHWH

N=a- (S (C.9)
WX B BblpaxXeHnn

logN=loga—m-log S, (C.10)

roe 8 — XapakKTepUCTUYEeCKOe COMPOTUBIEHWE YCTaNoCTW, ONpeaensemMoe Kak NepecevyeHne pacHeTHon kpueon S—N ¢
ocblo log N;

m — YMHOXEHHOE Ha MWHYC efuHuLYy obpaTHoe 3Ha4YeHue yrnoBoro koaddguumeHTa kpuon S—N.
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TpebyeTcs KOPPEKTUPOBKA, T. €. YMEHbLUEHUE COMPOTUBIEHUS YCTANocTH, AMNS UCXOOHON KpWBOiA ycTanocTv S—N,
eCnu 3HaYeHne ToNWKHbI t, Bonblue, YeM 3HaYeHUE CTAaHAAPTHO TONMWWHBI {,. BNnaHne TonwmHe! (pasmepa) yuuTsIBaT
nocpedcTBOM U3MEHEHUA pa3Maxa HanpsbKeHWs, T. €. UCTIONb3YIOT TaKoi MHOXUTENb AN 3HAYeHUs pa3Maxa HanpsKeHns,
UTO pPacYETHYI0 KPUBYHO ycTanocTu S—N Ans TonwmHel Bonblue, YeM CTaHAapTHas TOMLMHA, onpenensoT no opmMyne

k
- A
logN=logd-m-log|S-|+| |, (C.11)
trer
roe k1 — NOoKas3aTtenb CONpoTUBNEHWA YCTANOCTW B 3@aBUCUMOCTK OT TOMLWUWHbBI]

t, — HOMWHanbHana (3afaHHan) TOMWNHA CTEHKN, MM;
— KOHTPOMbLHOE 3HAYEHWE TONWWHEI, paBHoe 25 MM Ona cBapHbIX coedvHeHun v BonToB (OuameTtp Haubonee

HarpyKeHHOoro ceveHus).

tref

Onat, <t koauumneHT (z‘n/z‘l,ef)“1 B popmyne (C.11) npuHuMaloT paeHbiM 1,0.
BunuHeliHble (OByXHaKMOHHbIE) KpUBble S—N MOryT BbITb BblpaXeHbl 3aBUCUMOCTbIO

= . Q-
N:{"’“ 87 & 5 (C.12)

8-8™ §<8

roe a; — nepecedeHune pacyeTHol kpueoit S—N ¢ ocbklo log N (neeas vacTb kpusoii S—IV);

m; — YMHOXEHHOe Ha MWHYC eauHuly obpaTHoe aHadeHue yrmosoro koadduumeHTa kpuson S—N ¢ TouKoi nepe-
rnba (neeas 4YacTb);

a, — nepeceveHne pacyeTHon Kpueoin S—N ¢ ocbto log N (npaBas 4acTb kpusoin S—AN);

m, — YMHOXEHHO€e Ha MHYC 1 0BpaTHoe 3Ha4YeHne yrnoBoro KoadduumreHTa Kpueoi S—N ¢ Toukoid nepernba (npa-
Basi 4acTb).

Touka nepernba S; OTHOCKUTCA K KONMMYECTBY LIMKNOB A0 pa3pylwenus N, u onpeaensetcs no dopmyne

N _[1_) [h9(§1)—|09 (M)]

_ [ My _ m

S = 51 = 10 L (C13)
rae N, — onpenensemoe B COOTBETCTBUM C [45] 4nCMO LMKIOB, paBHOE 3Ha4eHuIo 107 ans ycroBwid akcrnyaTaLwm B

BO3AYLWHOI cpene 1 108 ansa akcnnyaTauuUy B MOPCKOIi BOAE NPU HAMNYMM KATOAHON 3aLUUTLI;
S{ — pasmax HanpsxKeHWi B Touke nepernbda, Ma (ans GunuHenHon KpMBoK ycTanoctn S—N).

Ons cnyyas 6UNMHEHON KPMBOWM C KOPPEKTUPOBKOW NO pasMepy (TonwiMHe) AeTanu AaHHble KpUBOW yCTanocTy
S—N onpegensioT no opmMmynam:

10g &1 giok = log 81— m - ky * log tf'—f'f) (C.14)
Ny '(111"_1]
S thick = | &y ok ) (C.15)
m t
100 & pick = 1 - 10g & +log Ny -[1— 22| =2 -kt - log g) (C.16)

roe a, i — NepecedeHne pacyeTHol kpueo S—N ¢ ocbto log N (neBas 4acTb KprBok S—N ¢ Nonpaskoi Ha pa3mep);
K, — noKasaTenb COMPOTUBEHNs YCTanocT B 3aBUCMMOCTH OT TOMLLMHBI,
S} thick — Pa3Max HanpsiKeHWs C NonpaBKoii Ha TonuHy, MNa;
8, thick — MeEpeceyeHne pacyeTHoN KpUBON S—N c ocbio log N (npaeas YacTe KpuBo S—IN ¢ nonpaekon Ha pasmep).

C.3.2 HecBapHble 3neMeHTbI

[na HecBapHbIX 3NEMEHTOB COCTOSIHWME MOBEPXHOCTM nocre (OUHWLLHOM 0bpaboTkn ABMAETCA OCHOBHbLIM CBOW-
CTBOM, BMMSAKOLUM Ha YCTANoCTHYIO AOMTOBEYHOCTD.

[ns 6eclloBHbIX TPYO, KaTaHbIX, LUTAMMOBAHLIX UMW KOBaHbLIX KOMMNOHEHTOB Be3 nocnegytoLlein mexaHu4eckon ob-
paboTkn cnedyeT NpUMeHATb KpuByto yctanoctu S—N Tuna B1 (cm. [45]). Mpu ncnonb3oBaHun kpueoi Tuna B1 Heobxo-
ANMO, 4TOObI OCTPLIE KPOMKM ¥ MOBEPXHOCTHbIE AeheKThl AeTany Obinv nogBepxeHbl WNngOoBKe.

[ns aneMeHTOB, MOBEPXHOCTL KOTOPLIX Obina nogBepKeHa MexaHudeckon obpaboTke, MOXKHO OXKUAaTh yBenuye-
HWA YCTaNoCTHOW OONTOBEYHOCTM MO CPABHEHMIO C KPUBOW ycTanocTn Tuna B1. Tem He MeHee, 3TO yBenn4yeHne OOMKHO
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BbITe OTPaXeHO B JOKYMeHTauuu. MOoXHO MCNonb3oBaTh ansTepHaTUBHBIE KpUBLIE YCTanocTh S—IN, nony4YeHHble Ha oc-
HOBE UCMbITAHMA.

B kauyecTBe ansTepHATUBLI UCMOMNbL30BAHUA KPUBOM yCTanocTu Tuna B1 unu aHanuaa HanpskeHWin ¢ UCMonb3o-
BaHUEM OaHHbIX KPUBLIX S—N B paMKax NpoeKkTUPOBaHMS MOTyT BbITb NoMyYeHsl crneuuansHble KpUBLIE YCTanocTy Ans
KOHKDPETHBIX HECBapHbIX 3MEMEHTOB C WCMONb30BaHWEM METOLOB KOHTpOns AediopMauui Uiv OaHHBbIX UCMbITaHWA Ha
yCTanocTb Npv KOHTpone aedopmaunii Ha penpeseHTaTMBHbLIX Matepuanax.

[Magkue aneMeHTbl MOTYT COAepXaTb 3allnidOBaHHbIE YHacTKU CBapHLIX LWBOB, BbIMOMHEHHLIX MPU NPOBEOEHUM
peMoHTa. Hanmyve oTpeMOHTUPOBAHHLIX Y4ACTKOB MOXET NPMBECTU K CHUXEHUID YCTaNOCTHOW AONTOBEYHOCTW U3Oenus.
Takum 06pa3som, B KA4ECTBE HECBAPHLIX ANEMEHTOB CredyeT pacCMaTprBaTh TOMLKO U3AENUSA, O KOTOPLIX HE BbIMNOMHSA-
NCb HUKAK1e cBapHble paboTs.

C.3.3 Ceapka BCTbIK TPyO

C.3.3.1 Obwme nonoxeHus

Ha OBycTOpPOHHUX CBapHbIX LUBAX B COCTOSIHUW MOCHE CBAPKW YCTanoCTHbIE TPeLMHbI, Kak Nnpasuno, BO3HUKAKOT
Y KPOMKWU Hapy»XHOW NOBEPXHOCTU LWBA, Tak YTO COMNPOTUBMNEHWE YCTanoCcTW B 3HAYUTENBHOW CTEMEHW 3aBUCUT OT Hamnu-
YWS MPEBbILEHWS BBIMYKIOCTU CTLIKOBOrO LWBa. [pu 3a44cTKe BbIMYKNOCTWM CBApHOrO LWBA YAANAT COOTBETCTBYHILLYIO
KOHLEHTPaLMI0 HanpsHKeHWd 1 BO3MOXHOE paspylleHne onpedensietca gedekramu ceapHoro wwea. [ns ceapHbiX LBOB,
BbINOMHSAEMbIX CHAaPYXW (QOHOCTOPOHHUX), YCTANOCTHbIE TPELUHBI, Kak NpaBuno, BO3HUKAKOT B KOPHEBOW YacTh CBapHOro
wea. B tabnuue C.3 npuBeaeHsl TUNbl KPUBLIX ycTanoctu S—N ana aneMeHTOB paridepa B COOTBETCTBUM C [45] B 3aBu-
CMMOCTMW OT BUAa COEOUHEHWIA.

Tabnuya C.3— Kpueble yctanoctu S—N anga pani3epos B COOTBETCTBUM C [45]

OnucaHue KbiiBas Moka3zarens FEBNETH-
[onycTuMan HeCOOCHOCTb 2 g 2 cTeneHn ycta- | - I'[()I{H
CHTiEs [eomeTpus coeamHeHUs eb Y TS” NTM’ noctu ot Ton- | K;M
P 1 KPUTUYECKan 30Ha — LWWHbI K, m
OQHOCTOPOHHASRA e < muH. (0,1 tp, 3 MMm) F1 0 1,0
e > MuH. (0,1 tp, 3 Mm)
? e < MuH. (0,15 tp, 4 Mm) Fa 0 L
OAHOCTOPOHHARA C e < MuH. (0,1 ty, 2 MM) F 0 1,0
BPEMEHHONW NoA-
KnagKom
A e > muH. (0,1 tg, 2 MmM) E1 0 10
f e < muH. (0,15 ty, 4 MMm) ’
OnHOCTOPOHHASA ‘
e < MuH. (0,15 tp, 4 MM) D 0,158 (C.20)
[1BYXCTOPOHHSASA
e < muH. (0,15 tp, 4 Mm) D 0,158 (C.20)
OpHoCTOPOHHASA, ‘
MexaHu4eckas
obpaborka kop- e<muH. (0,15tp, 4mm)|  C1/C 0 (C.20)
HEBOW 4acTu U
rnagkas 3a4ucTka ?
[ByXCTOPOHHSSA C ‘
rMafakon 3a4uncT-
KAk e < MuH. (0,15 tp, 4 MM) cie 0 (C.20)
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OkoHYaHue mabnuyesi C.3

Onueanve [onycTimas HeCOOCHOCTb Kpusas c?eorf::STe;:- THGEATIvt-
r y b ycTanocTu, Y yeckur KKH
SOMETPWA COeaMHEHUA e NocTH OT ToN-
Ceapka S—N K
U KpUTUYECKan 30Ha WWHbBI K4 m
BecwoBHasa Tpyba
HenpumeHumo B1 0 1,0
KoMnoHeHTbI ¢ PacuetHoe
MEXaHW4YeCKor 3HaYeHne
. Cm. pucyHok C.5 Henpumenumo B1 0
obpaboTkon nnu
cMm. [48]
CranbHble 6onThbl F1 (xonoa-
- ) Has HakaTka)
HenpumeHumo W3 (Hape- 0,408 1,0
—t ! 3aHHbIE BUT-
Ki pe3bbbl)
8 KoppeKTMpPOBKY COMPOTUBINEHUS YCTanocTW OT TOMLLUMHbI NMPUMEHAKT TOMbKO ANS TOMNWMHLI Gonee yem
25 Mm. YBenuyeHve He JonycKkaeTcs NpUMeHATb Ana cevdeHui MeHee vyem 25 mm. [Ina 6onToB cTaHgapTHas TonwmHa
COOTBETCTBYET AMaMeTpy Haubonee HanpseHHOro CeYeHNs.
b Ocoboe BHUMaHWE yOeNseTcs HAPYLIEHWIO COOCHOCTW KOMbLEBLIX CBAapHbIX LUIBOB HA BEMUYMHY, NMPEBbILIAID-
LY MeHbLIee 13 3HadeHnid 0,15 t, unu 4 MM, HanpUmep, CNeayeT BbINOMHATh OLEHKY METOIOM MEXaHUKI PaspyLIeHKS.

C.3.3.2 [eycTopoHHWE KOMbLEBLIE CBapHble LWBbI. PaspylueHne KopHA U BepxXHEro Banuka cBapHoOro LWBea

[ns ABYCTOPOHHMX KOMbLEBBLIX CBAPHBIX LUBOB, BEIMOMHAEMBIX C MCNONL30BaHWeM nioboi TexHonorum u B nobom
MONOMXEHMMU C TOHYKM 3PEHMUSA Pa3pyLUEHWA KOPHA UNW BEPXHEro Banuka cBapHoro Wwea, HeobxoamMmMo Menonb3oBaTh pacyeT-
Hyto KpuByto Tuna D. Kpueas gomkHa BbiTe MCNOMNB30BaHa C YYETOM KOPPEKTUPOBKW B 3aBUCHMOCTU OT 3HAYEHWUS TOMLUWHEI
1 ¢ npumeHeHnem KKH, yunteiBalowero Hanmune HeCOOCHOCTW, BCNEACTBUE OTKNOHEHWUSA OT KPYrNOCTW CEYEHUIA U HECO-
OTBETCTBMWSA TOMLMHBI CTEHOK conpsaraemMblX Tpyo unu Tpybbl U coegnHutens. NpeaensHoe AoNYCTUMOE 3Ha4YeHUe Heco-
OCHOCTW paBHO MeHblleMy 13 aHadeHuin 0,15 - t, uu 3 Mm. B cnyvae npesbIlLIEHWS YKa3aHHOro 3Ha4eHs HeCOOCHOCTH
TpebyeTcs npoBefeHVe CneunanbHbIX pacHeToB, HaNpPUMEP OLEHKA METOAOM MEXaHWKW PaspyLleHns.

C.3.3.3 OagHocTopoHHME KOoMbLEBbIE CBapHbIE LWBLI. PaspyllieHne KopHA CBapHOTO LWBa

CeapHble WBblI pal3epoB, Kak NpaBWMO, BLINONHAIOT CBAPKOW C BHELUHeW CTOPOHbI C CUMMETPUYHOWN pa3fenkoun
KPOMOK CBapHOro wea. [lonycku npuH1MatoT HeMHOro Honee 3XeCcTKUMW N0 CPaBHEHWIO C APYTMMU KOHCTPYKTUBHBIMW 3ne-
MEHTamK C 3KCLIEHTPUCUTETOM MeHbLUMM, Yem 0.1 - ¢, unu He Gonee 3 MM. [NpK NPOM3BOACTBE pari3epoB AOMKEH BbITh
npoBefdeH CUCTEMaTMYECKUIA W CTaHAapPTHbI Hepa3pyLuakLWWiA KOHTPONE KOPHEBOI 30HbI CBApHLIX LUBOB, FAe Hanuyue
AedexToB sBnseTca Havbonee KpUTWYHBIM. NS paizepoB C TONWMWHOW CTeHKW Bonblue, Yem cTaHdapTHasi ToMLMHa
(25 mMm), goMmKHBI BbITb NPUMEHEHI YKasaHua, npuBegeHHble B Tabnuue C.3.

Kpveas tvna F1 yunTeiBaeT paspylleHue KOpHA CBAPHOTO LWBa C BHYTPEHHEN CTOPOHBLI, HO 6e3 4oNoNHUTENEHOMo
KKH npu aHa4eHUM HeCOOCHOCTM MeHbLieM, Yem 0,1 - t, unu 3 Mm. IMNpu GonbLieil HeCOOCHOCTU TUN KprUBO S—N AomKeH
BbITb NOHWKeH g0 F3 6e3 npumeHeHua gononHuTensHoro KKH.

[ns 0oQHOCTOPOHHMX CBapHbIX LUBOB C BPpEMEHHOW noaknagkon Heobxogumo npumeHaTe kpusble S—N Tuna F 6e3
pononHuTeneHoro KKH, yuuteiBatowero Hanuyme HecoocHocT. [laHHas KpuBas nveeT Bonee )ecTkui AoNYyCcK Ha MaKcu-
MarbHOEe 3Ha4YeHWe HECOOCHOCTH, PaBHLIA MeHblueMy 13 3HadeHni 0,1 - £ nnn 2 mm, 4To oTpaxaeT TOT (pakT, YTo BnnsA-
HWE HECOOCHOCTHU yKe YYTEHO B KpuBoW S—N .

B kayecTBe anbTepHaTUBLI ANA OOHOCTOPOHHUX CBAPHBIX LUBOB C MOMHBLIM NponnasneHnem 6ea nogknagku u ceap-
HbIX LUBOB C BpEMEHHOI NOAKNaaKoW Npy NPOEKTUPOBaHWN MOXHO NPUMeHSTE KpuByo S—N Tuna E. [JaHHywo KpuByto crne-
AyeT Mcnonb3oBaTth B codeTaHuy ¢ KKH, yyuTeiBaoWLmmM Hannyme HeCcooCHOCTU, Ho Be3 ydeTa BNUAHWA TOMLWMHBI CTEHKK,
T.e. ky =0 (cm. [47]).

C.3.3.4 MexaHudyeckan obpaboTka nnm 3a4ncTka KonbLEBbIX CRAPHbIX LUBOB

Kpueas Tna C1 moxeT BbITb MCNOMNb30BaHa MNpU NPOEKTUPOBaHUW palidepa B Cny4yae NpUMeHeHUs 4BYXCTOPOHHUX
CBapHbIX LWBOB C MexaHn4yeckol obpaboTKoi NOBEPXHOCTU 40 OCHOBHOMO Matepuana Ha BHYTPeHHeWN U BHELLHel CTopo-
Hax CBapHOro WBea (rnagkas 3a4ncTka).

MexaHunyeckas obpaboTka gomkHa OblTh BbINONHEHa TakMuM obpa3om, 4tobkl Bbina yoaneHa nokaneHaa KOHUEH-
Tpauua HanpskeHWid B CBApHOM LWBe W ybpaHbl nogpeskl 30HbI cnnaenenus. Mcnonesyemeln knacc C1 kpueon S—N B
AaHHOM cnyyae moxeT 6biTb yBenuyeH o knacca C npy yCrnoBUK BbICOKOKAYECTBEHHOM CBApKW W OTCYTCTBKA B CBApPHOM
LUBE CYLLECTBEHHbIX AeeKToB, YTo AOMKHO BbITh NOATBEPKAEHO B XO4E HEPa3pyLLAKLEro MHCTPYMEHTalNbHOIO KOHTPO-
ns (cm. Tabnuuy C.3).
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C.3.4 CtanbHble 6onThI

B BonTax ycTanocTHbIE TPELUUHEI, KaK MpaBuro, BO3HMKAKOT BO BNaguHe pe3bbbl, No3ToMy conpoTUMBREHWE ycTa-
NOCTH B OCHOBHOM 3aBWCUT OT ee chopMebl. [na cTanbHbIX 6ONTOB 1 pe3bBOoBLIX LWNUMEK C OCEBLIM HArPYKEHUEM MOXHO
UCMons30BaTh KPMBYK ycTanocTu knacc F1 ana xonogHokataHou pe3bbbl 6e3 nocnegyowen TepMuyeckoid o6paboTku,
TakoW Kak ropsyee uMHKoBaHue. [Insa pe3bb, N3roTOBNeHHbIX Hape3Kkon, peKoMeHaYeTCs UCMOoNb30BaTh KPUBYHD YCTaNocTH
knacca W3. [ina 6ontos guametpom Bonee 25 MM cnegyeTt NpMMEHATL NoKasaTenb CONPOTUBMNEHWA YCTanocT B 3aBUCK-
MOCTM OT TOMLUMHBI k.

[ns BoNTOB KOHLEHTpaUUaA HanpsikeHWd Bo BnaguHe pe3bbbl yBENUYMBAETCH C yBENnMYeHnem auametpa. Mcxona
N3 pesynLTaToB UCMLITAHNI Ha YCTanocTL, PEKOMEHAYETCH UCNONb30BaTh 3HaveHne k; = 0,40, KoTopoe y4uThIBAET BNna-
HVWe pa3zMmepa BonTa kak U3-3a HanM4WMs Camoro Haapesa, Tak U 3a-3a YBENUYEHUS ero AnNvHbI C yBENMYEHMEM OuaMeTpa.
3HayeHWe nokasartensa CoNnpoTUBNEHUA YCTanocTu B 3aBUCMMOCTM OT TOMLWMWHBI MOXET ObiTb YMEHbLUEHO ANS HakaTaHHbIX
pe3bh. Takum obpazom, ansa OONTOB cneuManbHOro HazHavyeHus GoMbLIOTo AnameTpa pekoMeHOyeTcs NpoBedeHWe UC-
MbiTaHWIA Ha YCTanoCTb HEKOTOPOro KonmyecTea DONTOB ANA NOATBEPXKOEHWS UCMNOMb3yeMoro npu NpoekTUpoBaHuM co-
NPOTUBMNEHUS YCTANOCTH.

C.3.5 KayecTBO M3rotoBneHus

YcTanocTHasa QoNroBeYHOCTb CBAPHOTO COEAMHEHWS CYLLIECTBEHHO 3aBUCKT OT JIOKarbHbIX KOHLEHTPaToOpoB Hanps-
KEHWI, BO3HMKAIOLLMX M3-3a NMOBEPXHOCTHLIX AeEeKTOB, BKIKOYasa HapyLUeHWe CMITOLWHOCT CBapHbIX LWBOB W reoMeTpuye-
CKWE OTKMOHEHMA, BO3HUKAIOLLME B NPOLECCE NPOU3BOACTEA.

MoBEPXHOCTHLIMW HECMMOLIHOCTAMW CBApPHOTO LWBA ABMAKTCA NOAPE3bl CBAPHOrO LIBA, TPELWMHBLI, HATEKU, NOpuU-
CTOCTb, LUMAKOBbIE BKITKOYEHWA U Henpoeap. [ledektammn reoOMeTpUmM ABNSKOTCA HECOOCHOCTL, YITIOBOE KOPOBNeHWe, Ypes-
MEPHOE YCUIMEHWE CBAPHOIO LWBa U apyrie hopMel AeDEKTOB CBAPHOIO LWBA. TEXHOMOrMYECKUE HECMMOLIHOCTY CBapHbIX
LUIBOB, TAKMe KaK MOPUCTOCTb 1 LUMAKOBLIE BKITHOYEHWS, B MEHBLLLEN Mepe BMUAKT Ha CONPOTUBIEHWE YCTanocTu, ecnuv nx
YPOBEHb NOAAEPHKUBAETCA HUKE YPOBHSA, NMPUHATOTO ANA HOPMAanbsHOro Ka4ecTsa U3roTOBIMEHWS.

B C.4 npueeneHbl dhopMynbl ana pacyeTa Ko3PULMEHTOB KOHUEHTPALMW HAaNpPsbKeEHWNA, BbI3BAHHBIX BNUAHWEM
TEXHOMOTMYECKMX AOMYCKOB Ha LEHTPUPOBAHME COeOQMHAEMBLIX AeTanel npu BeINOMHEHWW coeauHeHns BeTeik. [Nogpasy-
MEBAIOT, YTO PEKOMEHA0BAHHbLIE AN CBAPHbIX COEAWHEHWI KpUBbIE ycTanocT S—N y4uTLIBAIOT OTKIOHEHUA B Npejenax,
JONYCTUMbIX NMPKY XOPpOLUEM KayecTBe TEXHOMNMOrMK CBapKn AeTanein pansepo. (cMm. Tabnuuy 18), npy aToM nogpasymeBatoT
HOpMarbHbIE 3HA4YeHUA OOMNYCKOB C YY4ETOM TEXHOMOIMKM NPOM3BOACTEA.

C.4 KoachdmumeHTbl KOHLEHTpaUuK HanpsekeHUW Ansa Tpy6 ¢ KonbLeBbIMYU CBaPHLIMU COEOUHEeHUAMM

KoadhhrumeHTsl KOHUEHTpaUWKW HAaNpPsHKeHWin ANA KONMbLUEBbIX CBAPHLIX WWBOB BO3HWKAKOT BCNEACTBUE reoMeTpuye-
CKWX OTKIMOHeHu (cMm. Tabnuuy C.3). HecoocHOCTb Bbi3blBaET NOKaNbHOE BTOPUYHOE M3rMbatollee HanpsiKeHue B KOpHe
W BepxHeMm Banuke cBapHOro Lea. [ns KonbLeBoro CBapHOro coequHeHus Tpy6 npyv HAnmM4MM HECOOCHOCTM AWanasoH
UMKNM4ecKoro aththekTUBHOTO HaTskeHusa Hanbornee HarpyxeHHoro yqactka AT, H, u AnanasoH narnbariwmx MoMeHToB,
AMy.. H'M, cniegyeT paccuuTbiBaTh No dopmyrnam:

AT, . AM,
S=Kp Sm=Kn | 32+ 5 2 - (Do—1tn)|; (C.17)
A 2]
A.=m- (D,—t,) -t (C.18)
=L [ ¢ (C.19)
I= = -[Do—(Do—Z-tn)], -
roe S — pasmax HanpskeHus Hawbonee HarpyeHHoro yyactka, MNa;
K,, — reoMeTpU4eCKuUi Ko3ath(ULIMEHT KOHLLEHTPALMKM HANPSKEHWIA;
S,, — cocTaenawwan oT MemBpaHHOro (CPeOHEero) HanpskeHWs B CYMME pasmaxa OCHOBHOTO U A0MOMHUTENsLHOro

HanpsekeHun, MNa;
A, — nnoLuasb NonepeyHoro ceveHns Tpybsi, M2;
| — MOMEHT nHepuuKn B cedeHnn, H-m;
D, — YCNOBHbIA UK HOMWUHAMBHBLIA HAPYXHLIA AnamMeTp Tpy6bl, M;
t, — HOMWMHanbHasA (3agaHHan) TonwmMHa CTeHKU Tpy6Gbl, M.

MpumedyaHue — HomMUHANBHBIM HANPSKEHUEM NPW AEACTBUM U3rMbBAalOLLEr0 MOMEHTAa SIBMAETCA HanpsikeHe
LNs cpeaHero avametpa Tpy6bil.

HecoocHOCTE B KOMbLUEBRLIX CBAPHBIX COBANHEHUAX MOXET BO3HUKaTL BCNeACTBUE OTHOCUTENBHOMO CMEeLLEHUS LieH-
TPOB CTEHOK Tpy® (oceBas HECOOCHOCTb) M OTKNOHeHWN (yrrnoeas gedopmauuns). B nobom criyyae, npy NpUnoXeHun K
Tpybe 0CeBOro Harpy:eHust 1 n3rnbatoLero MoOMeHTa B CTEHKaX COeOMHEHWSI CO34aKTCH NoKarbHbie BTOPUYHBLIE Hanps-
weHus. [Mpu NPoeKTUPOBaHWM OCEBAs HECOOCHOCTL ABMNAETCHA ONpedensioen.
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TexHoONorna cBapKy 3N1eMeHTOB paiaepa HaleneHa Ha MUHUMIM3aLUuio YInoBol Aecdopmalum, KoTopast nerko obHa-
pYWBAETCH MOCPEACTBOM M3MEpPEeHUIt y 3KCMMyaTUpyeMblX pai3epoB W UCMbITbIBAEMbIX 06pa3LoB, UCMOMb3yeMbIX AN
Nony4YeHUs TECTOBLIX AAHHLIX, KOTOPLIE ABNATCA OCHOBOW MPW NOCTPOEHUW KPUBOIA ycTanocTn S—N B npouecce npo-
eKTUpOBRaHUs. Yrnoeyto Aedopmauuio HeobXoAMMO OLEHUBATL ANs pali3epoB, KOTOPbIE NOABEPKEHbI 3HAYUTENBHBIM LK-
KIIMYECKUM OCEBbIM Harpyskam.

O6wmin KKH, BO3HMKaIOWWA B KONbLEBOM CBapHOM LLBE NPWY 0CEBOW HECOOCHOCTK (IKCLEHTPUYHOCTM), MOXKET BbiTh
onpegenex no chopmynam:

05
s, =1+30810) ) [Le] 7 | (C.20)
[P i,
,=01-1, (C.21)

roe € — HeCOOCHOCTb (CMEeLleHNe OCEBLIX NMUHWUIA), M;
€y — HECOOCHOCTb, y4UThIBaEMas B AaHHLIX ANS KpUBOW ycTanoctn S—N, M.

OceBasn HeCOOCHOCTL, koTopasa onpefenaeT KKH B KonbLEBOM CBapHOM LUBE, MOXET BO3HWKATL BCMNEACTBME LO-
nyckoB AN pasmepoB conpsaraemeix Tpy6. Kak nokazaHo Ha pucyHke C.8, HECOOCHOCTb € MOXET BblTh BhipaXeHa Kak
dyHKUMA, 3aBMCALLAn OT oTKNoHeHus oT kpyrnocTh OOR K1 TONWWH CTEHOK conparaemblx Tpyo E s mane Y T miine Mpw npoek-
TUPOBaHWN MaKCUMarbHble 3Ha4YeHWUA 48 KaX4oro Y4MTbiBAEMOT0 MCTOMHMKA HECOOCHOCTW ONpPedensitoT no dopmMynam:

€00Rmax = Do,max - Do,min; (C.22)

tn,max - tn.mln

s = = (C.23)
n
Af,
famex =t~ | 1% <50 | (C.24)
At
fomin=ta" |1+ 50| (C.25)

roe eOOR,max — MaKChMalibHasa HECOOCHOCTb, Bbl3BaHHAA OTKITOHEHWMEM OT KPYITOCTH, M;

D, max — MakcUMarbHbIA HapyXHbI AMameTp B NioGOM NonepeyHoM CeyeHUn, M;
Dy min — MUHUMANBHBIA HAPYXHBIA AMameTp B NioBoM NonepedHoM CEeHEHWUN, M;
€¢ max — MaKCUMarnbHas HECOOCHOCTb, BbI3BAHHARA Pa3NYMEM TOMLLUH CTEHOK, M;

fn max — MakcumaribHas HOMWUHarnbHas TONWKWHA CTEHKK, M;

fn min — MWHUManbHas HOMUHaNbHasA TOMNWWHA CTEHKW, M|

Atpos — MPOLUEHTHOE Bblpa*KeHWe NonoXuTenbHoro gonycka Ha TONWWHY CTEeHKN,

Atneg — MPOLEeHTHOe BblpaXXeHWe oTpuuaTternbHOro gonycka Ha TONWWHY CTeHKWN.

B crnyvae, Korga obLwan HecooCHOCTb SBNAETCA cnyqaﬁHoﬁ BENUYMHOW, obLlee 3HavyeHue ans pa3nnyHbIX UCTOM-

HVKOB HECOOCHOCTH € MOXET BbiTh PacCHNTaHO Kak KOPeHb KBaapaTHbIi OT CYMMbIl KBAApaTOB OTKIOHEHWS! ANs Kax)aoro
MCTOYHKKA No hopmyne

= ‘/ 2 2
s eOOR,me * e(,max '

(C.26)
[ns yenei U3roToBneHWs pansepa crefyeT yKasblBaTb MakcumMarnbHoe obliee 3Ha4yeHWe HECOOCHOCTH &.
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PucyHok C.8 — HecoocHOCTb TPYOHbIX CThIKOBBIX CEAPHbIX LLUBOB

MNpumep — BbecwoeHas mpy6a ¢ HapyXHbiM uamempom 177,8 MM u monujuHol cmexku 17,45 mm umeem
cnedyrowjull pazbpoc pasMepoe: MakcuManbHOe omkKrioHeHue om kpyanocmu OOR paeHo 1,6 MM u donyck Ha
monuwuHy cmeHku *12,5 %. Mcnone3ys ebipaxeHus i MakcuMarbHbIX 3Ha4eHUll HeCOOCHOCMU U 8bipaXKeHusl
(C.22), (C.23) u (C.26), 3HavYeHUe MaKCUManbLHO20 KoaghghuyueHma KOHUeHmpauuu HanpsixxeHUl onpedensemcs
paeHbim 1,12 uz esipaxeHus (C.20). Qaxe npu 6onee xecmkux donyckax Ha MOMWUHY CINeHKU U OMKITOHEeHUsT om
Kkpyanocmu KoHUyoe mpy6bi, 0ns 6ecwosHbiXx mpy6 CAIGKHO MOAyYums 3HayeHue KoagguyueHma KoHUeHmpa-
yuu HanpshkeHull MmeHee 1,2, ecniu conpsizaemMble KOHUbI mpy6 creyuansHO He nodzomassiuearom rnNod ceapky.
MexaHu4eckas o6pabomka unu yekoeaHue eHympeHHez0 duamempa mpy6 makxe yMeHbuwaem 3Ha4yeHuUe Koagh-
ghuyueHmMoe KoHUeHmpayuu HanpsxeHul.

C.5 OGwwmi pacyeT Ha ycTanocTb

C.5.1 O6wue nonoxeHus

OcHoBOW AnA pacHeToB YCTanoCTHOMO NOBPEXAEHNS ABNAETCH 06LUMA aHanu3 BO3AENCTBUIA, B pe3ynbsraTe KoTopo-
ro onpegensoT pacnpegeneHve UMKMMYeCcKUX HanpsiKeHWin ¢ y4eToM pacnpegeneHuns KpaTKoBpeMEHHbIX YCMOBUIA BHELL-
Hel cpefbl (COCTOAHUIA MOPS).

M3meHeHns HanpsKeHWi oT BO3AENCTBUS BHELUHEW Cpefbl MOTYT MMETb MECTO Ha BCcex ha3ax *KU3HEHHOro Lnkna
paiizepa 3/PC, BKkMoYasi U3roTOBNEHUE, TPAHCMIOPTUPOBAHWE, YCTaHOBKY/M3BNEeYEHNE, NOABELIVBAHME W 3KCNNyaTauuto.
Ecnv npumeHumo, Heobxoaumo paccmaTpuBaTtk YCNOBKA 3KCMyaraumMu Kak BHyTpu BypoBoro paisepa, Tak U B pexume
6e3 BogooTaensAtowWwen KoNnoHHel. CnedyeT paccMaTpvBaTh Criegyrowne CTOYHUKW HanpshkeHWi, NPUBOAALLMX K HakKomne-
HWIO YCTanocTW: LMKIbl HANPSKEHWIA C YACTOTOW, COOTBETCTBYIOLLEN YacToTe AEWCTBYIOLMX HA CYOHO BOMH, HU3KOYacToT-
HbIE LMKMbl HANPSKEHWIA Y LIMKMbI HANPsXKeHWn oT BubBpaunun, Bol3BaHHOW BuxpeobpaszoBaHvem. [NepBbie ABa UCTOYHKKA
HanpseHW paccMmoTtpeHsbl B C.5.2, LMKNbl HAanps:XeHWn oT Bubpauun paccmoTpeHsl B C.5.3.

C.5.2 AHanuz Ha BO3eMUCTBUE C YAaCTOTOW BONH U HU3KOYACTOTHOE BO3eNCTBUE

YctanocTHoe noBpexaeHe B OCHOBHOM ByaeT HakannvBaTeCs BCNeaCcTBUE Hanuyvs UMKNOB HANpshKEHWIA C YacTo-
TOW BOMH M HWU3KOYACTOTHBIX LMKMNOB HanpsikeHwd. Liuknnyeckue HanpskeHna ¢ YacTOTOW BOMH BO3HMKAKT U3-3a nepe-
MELLEHWIA cyaHa noa BO3OEeNCTBMEM BOMH W NPAMOro AeWCTBUA BOMH Ha pan3ep, @ HU3KOYACTOTHBLIE LMKl HarnpsixeHWi
BbI3BaHbl NepeMeLLeHNAMN CydHa C HU3KOW 4acTOTOW. YCTanocTHOe NoBpexaeHne aensaetcs yHKUWen napameTpoB Co-
CTOSHWA MOPSA, T. €. BbICOTbI 3HAYNTENbHBIX BOMH H, nepuoaa BonH T, 1 OCHOBHOTO HanpasneHns BorH 0,

OBwmiA nogxon ANA pacyeTa HaKOMMeHUsd NOBpeXdeHWs OT BbICOKOYACTOTHOMO M HM3KOYACTOTHOMO BO3AEWCTBUA
OCHOBLIBAETCA Ha MPUMEHEHUW CredyroLLen npoueaypsi:

- avarpaMmmy MOBTOPSEMOCTU BOMH pasfdensioT Ha OnpefeneHHoe KOMWYEeCTBO penpeseHTaTMBHbIX Briokos (Bo3-
MOXHO pasfeneHune Ha Brnoku, yYuThIBaOLWME YMCTO BCeX BO3MOXHbIX COCTOAHUIA MOpsA);

- B paMKax Kaxgoro bnoka eelbuvpaloT oTAenbHoe COCTOsTHNE MOpPS, XapakTepuaytoLlee 6ok B LenoM, Kak npasuno,
3TO COCTOsIHWE, pacnonoxeHHoe B LeHTpe 6noka. BeiGpaHHOMY COCTOSHWI0 MOPS NPUCBaUBalOT BEPOATHOCTL HaCTymMe-
HUS, PABHYIO CyMME BEPOATHOCTEW HACTYMNNeHWs BCeX BO3MOMXHBIX COCTOAHMI B pamMKax paccMatpueaemoro bnoka;

- YCTanocTHOE NOBPEeKAEHNE PacCYMTBIBAIOT ANA KaO0ro BeibpaHHOro cOCTOAHMA MOPS, XapakTepusyoLwWwero Kax-
Obl OTAENBHBIA BrokK.

HakonneHHoe fonroBpeMeHHOe yCTanocTHOe MoBpexaeHWe (MNKW Mepa ycTanoCTHOro MOBPEXOEeHWs B COOTBET-
cTBuM ¢ Mofenbto [lanbmrpena-Maiinepa) Dg, paccyuTbiBAKOT Kak B3BELUEHHYK) CYMMY YCTarNOCTHbIX MOBPEMAEHWIA
DSN,r’" BbI3BaHHbIX BO3OEWCTBUAMM NPU KPATKOBPEMEHHOM COCTOSAHUU MOps j(H., Tp) ANg OCHOBHOTO HanpaBreHWs BOMH
(i,ﬂwf, Kak nokasaHo B chopmyne

Dsv=2. 2, GG Dswg (C.27)
ifw T
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roe H, — BbICOTa 3HAYMTENLHOI BOMHI, M;
i — HOMep HanpaBrneHWs BOIHbI;
0 — OCHOBHOE HanpasneH1e BOMHbI;
Jj — HOMep COCTOSiHWSA MOpS;
Q; — BEPOATHOCTb i-f0 HaNPaBMeHWs BOMHbI;
g; — BEPOATHOCTL j-FO COCTOSHWUS MOPS;
T — nepuop nvKa crnekTpa BOmMHel, C;

p
DSij — YCTanocCTHOe noBpexgeHve anA f-l'O COCTOAHNA MOpA M j-ro HanpasneHWA BOMNHbI.

[ns y3kononocHoro cny4amHoro npouecca pacnpefeneHns HanpsHhKkeHud MoryT BbiTb Nony4eHbl aHanuTuy4eckue
BbIpaKeHUs ANsA OXMOaeMOoro noBpexXaeHusi B COOTBETCTBUM ¢ Mogdensto MaitHepa (cm. C.6.2).

Mcnonb3yemoe npu oueHke yCTanocT COCTOsIHWE MOPS, Kak MpaBuio, xapakTepuayeTcsa ABYPa3sMepHbIMKU BOMTHaMK
C AMWHHBIMK rpebHaMK. CocTosHWE MOPS ANS OLEHKW YCTanoCTHLIX NOBPEXOEHUIA onpedenseTca guarpaMmmamMi nosTo-
PSEMOCTU BOMH W COOTBETCTBYIOLLMMK CMeLleHnaMu cyaHa. Ons paisepoB 3/PC c BepxHUM HaTsKeHWeMm B npouecce
aHanusa Ha ycTanocTb OT AeWCTBUSA BOSH YCTAHOBMBLUEECH CMeLLeH1e CyAHa W OeACTBUE TeYeHUI MOryT ObiTb NPUHATEI
paBHbIMK HyM0. [N pacyeTa NoBpexaeHna cnegyeT y4uTeiBaTh AONTOBPEMEHHOe HanpaBreHue BorH. MoxeT ObiTh BBe-
AEH NONpaBoMHbIN KOIPDULMEHT, YHUTLIBAIOLLMI KPATKOBPEMEHHLIE U3MEHEHWS COCTOSIHWA MOPS.

HeobxoanMmo n3y4nTb 1 y4ecTb BIUAHWE HENUHEWVHbIX addekToB. OfHaKo OTHOCUTENEHO BOMH C 3KCTPEManbHbIMM
napaMeTpaMy COCTOSHWE MOPS C MEHbLUEN BbICOTOW 3HAYUTEMNBHOW BOMHBI ABNAETCA Npeobnagatowm. CnegoeaTensHo,
BMUSHUE HENMUHENHOCTW NPU aHanuae, Kak NpaBuno, HeaHa4vntenbHo. OLueHKa NoKankHbIX HANPsKeHU B 30He nepuogu-
YecKoro cMa4ynBaHus TpebyeT NpoBegeHus aHannsa BO BpeMEHHON obnacTw.

[Ons panzepa 3/PC ¢ BEpXHUM HaTsKEHUEM, NOABEPKEHHOIO UMKMUYECKUM BO3ASWUCTBUAM OT NepeMelleHni cyoHa
W O0eWCTBMA BOMH, Hanbonee KpUTUYHBIE C TOHKM 3peHWS YCTanocTy 30HkI pacrnonaratoTcs BONu3n BepxHel YacTu painsepa
(rnapgkoe coegWHeHWe/30Ha NepUoAMYECKOro CMaYynBaHus) unv B 0brnacTi ycuneHHoro coegmHenuns. Pacyer Ha ycTanocTe
crnedyeTt NpoBOAMTE TOMBKO ANS MOrOAHBIX YCNOBWUIA (COCTOAHWUSA MOPS), NPW KOTOPLIX AOMYCKAEeTCa aKCnnyatauns panse-
pa, T. e. HAXOOALWMXCA B rpaHMLax YCTaHOBMEHHbIX SKCNyaTauMOHHbIX OrpaHu4eHmni.

[MpogonbHas cocTaBnaLWan HaNPHKEHNIA ABMNASTCA onpeaensioleil Npu aHanuae Ha ycTanocTe POBHbIX TPYD pai-
3epa u, cnegoBaTenbHO, BIWAHWE 1M3rnbaloLwmnx MOMEHTOB W LIMKMWYECKOro HaTsKeHna HeobXxogumo paccMaTpuBaTe Npu-
MEHWTENbHO K OTAENbHBIM 3nemMeHTam paizepa. BnusaHue umknuyecknx uameHeHWn acbhekTMBHOIO HaTsKeHUs pansepa,
KaK NpaBumno, HeaHa4yuTensHo Bnarogapsa HaNWMUUIO CUCTEMBl KOMMNEHCALU UM BEPTUKANEHbLIX MepeMeLLEHIH.

Ans noeHTUUKaUMM KPUTUHECKOrO y4acTKa pacyeT Ha ycTanocTbe Heobxogvmo MpoBOAWTb AMNA BOCBEMU TOYEK,
paBHOMEPHO PAaCnonOXeHHbIX MO OKPYXKHOCTW TPyObl, CBAPHOIO LWBA UK KOMMOHEHTA pan3epa.

OTHocHTENBHas 3HAYMMOCTE YCTanoCTHOrO NOBPEXAEHUA OT BOMHOBOMO W HWM3KOYACTOTHOMO BO3AEWCTBUA 3aBUCUT
OT KOHCTPYKUMK paii3epa U DyaeT MeHsaTbCA Mo ero AnuHe. PekoMmeHayeTca NpoBOAWTE OLEHKY OTHOCUTENBHOTO BKNafa
B yCTanoCTHOE MOBPEXAEHUE pan3epa LMKNOB HaNpsKeHWA, BbI3BaHHbLIX BONMHOBLIM U HU3KOYACTOTHBIM BO3LENCTBUEM,
ans obocHoBaHws BeIGopa MeToda aHanuaa. YCcTanocTHOE NOBPEXAEHNE OT HU3KOYACTOTHBIX LIMKNUYECKUX BO3OENCTBUIA
MOXHO HE YYUTBIBaTb, ECNM B pe3ynbTarte aHanusa noaTBepPKAEHo, YTO BNIMAHNE AaHHOMO BO3AENCTBUA HE3HAYUTENBHO NO
CpaBHEHWIO C YCTanoCTHbIMW NMOBPEXASHWUAMM OT LIMKIMYECKMX BO3AEMCTBUI C YaCTOTON BOJH.

C.5.3 BubGpauuu, Bei3BaHHbIE BUXpeoGpa3zoBaHMeEM

BoszgericTBue Ha cuctemy painsepa 3/PC Te4eHuin Mnn MopCKUX BOMH MOXET NPUBOANTE K BOSHUKHOBEHWIO ABMEHWA,
KOTOpOe, Kak NpaBuIo, onpeaensioT Kak BuxpeobpasoBaHune. YyBCTBUTENBHOCTL paii3epa K BO3OeACTBUIO BUXPE Boabl
3aBWUCUT OT CTEMEeHW COBMageHNs YacTOThbl COBCTBEHHbIX kKonebaHWA KOHCTPYKUMIK paii3epa 1 4acToTkbl konebaHui y4acTka
pai3epa, NoABEPKEHHOIO TakMM BO3ASUCTBUAM.

BoszgencTBue BMXpert MOPCKO BOALI MOXET BbI3BaTh NonepeyHsie Bnbpauvy pansepa, KoTopble Ha3biBaloT BUOpa-
LUMAMM, BbI3BEAHHEIMU BUXpeobpasoBaHvem. AMNNWTYaa Takon Bubpaunm, kak npasuno, cyLUecTBEHHO MEHbLUIE aMMnuTy-
Abl LMKknuyeckux konebaHuii pansepa, Bbl3BaHHbIX NepemMelleHnsamMm cygHa. OgHako, BCriedCcTBME BbICOKOW YaCTOThI Takue
BMBpaLuiA MOryT BHOCWUTb CYLLECTBEHHbIN BKa4 B yCTanocTHOe NnoBpexaeHue paisepa, ocobeHHo Ans rmybokoBogHbIX
ycnoBuin. Bonee fetansHo Bonpoc BUBpaLuui, Bel3aBaHHbIX BUXpeobpa3oBaHUeM, paccMoTpeH B [49] u [50].

[ns nporHosupoBaHusa BUOpaLuuii oT BuxpeobpasoBaHus pain3epoB B HATAHYTOM COCTOSIHUW MOTYT ObITb MCMOMNb30-
BaHb! PasnUyHbIE NOAX0Ab!, BKNOYAA MCMOMNb30BAHWE YNPOLWEHHbLIX NOMY3aMNUPUYECKUX METOAOB, NPOBEAEHWNE YACTEHHO-
ro MogenMpoBaHWs OBWKEHWS BA3KOrO NOTOKA BOKPYr pan3epa M npoBefeHue ucnoitaHuin. B [57] npvBeaeH cpaBHUTENb-
HbIA aHanW3 MeTOA0B, AEMOHCTPUPYIOWWI CYLLIECTBEHHOE PacXOXOeHWE Pe3ynsTaToB, NONyYeHHbIX pa3HbIMU METOAaMM.

Ecnu B npouecce NpoeKTMpoBaHWA BbISIBIEHO, YTO AeWCTBME BMOpaLunm oT BuxpeobpaszoBaHWs CyLLEeCTBEHHO BNWs-
€T Ha KOHCTPYKLMIO pansepa, To HeobX0AMMOo MCMoNb30BaTh Bonee ToO4HbIE METOAbLI OLEHKW B COMETaHWK ¢ NpoBedeHnemM
VCMNbITaHWA.

MHoruve acnekTel BUBpauuK, BeI3BaHHOM BUXpeObpa3oBaHUeM, U ee BNUAHWA Ha YCTanoCTHOE NOBPEeXAeHVe paise-
POB W3y4eHbl He B [OCTaTO4HON Mepe. [1pu npoekTMpoBaHWK CnegyeT NPOBOOUTE OLIEHKY YYBCTBUTENBHOCTU KOHCTPYKLUA
pan3epa K BO3gencTBuio BMBpaumi, Bel3BaHHbIX BuxpeobpasoBaHueM. Bo Bcex cnyyasx, korga 910 NpakTUYecky Lieneco-
0bpasHo, cnegyeT UCNonb3oBaTh cneuManeHble pellueHus, NpendaTcTByoWne BO3HUKHOBEHWIO BUDpaLmii oT Buxpeobpa-
30BaHuA.
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B0O3MOXHOCTb BO3HWKHOBEHWS BUGpaLMiA, BbI3BaHHbIX BUXpeobpasoBaHUeM, MOXET BbiTb YMeHbLUEHa MPU U3Me-
HEHWUM XapaKTepUCTVK pan3epa 3a CYET YBENMUYEHUA ero HaTsKEeHUs, YBENMYeHns 4eMndUpOBaHUA UMW UCMOMNb30BaHNUA
cneumanbHbIX YCTPOWCTE B KOHCTPYKLMW paiizepa, NoaaBnsiolLux Buxpeobpa3osaHue. Ecnu oxuvaaeTcs, 4to BUBpaLmu,
BbI3BaHHbIe BUXpeobpasoBaHUeM, NPUBOAAT K 3HAYUTENBHOMY YCTANOCTHOMY MOBPEXAEHUIO, TO HeoBXoaUMO NpeaycMo-
TpeTb CreumnansHylo nporpaMmmMy MOHUTOPUHIA COCTOsIHUSA paiizepa 3/PC B npouecce akcnnyatauum.

C.6 PacueTbl HakonneHuns YCTanoCTHOro noBpexgeHusa

C.6.1 O6wue nonoxeHus

Mpouecc NocTeNeHHOro HakoneHWs NOBPEXAEHWIA Nog AeNCTBMEM CIyvalHbIX NepemMeHHbIX Harpy3ok, Kak npa-
BWIO, HA3bIBAKOT YCTANOCTHBIM NoBpexaeHneM. B cooTBeTCTBUMM C rpadMKoM 3aBMCUMOCTH aMMnUTyObl HANPsKeHUA oT
BpEMEHW UX AeNCTBNE MOXKET BbiTb OXapakTepru3oBaHO Kak y3kononocHoe (cM. pucyHok C.9, kpuBas a) unu Wupokononoc-
Hoe HarpyxeHuve (cm. pucyHok C.9, kpusan b). BosgencTeme ¢ 4acToToM BOMH U HU3KOYACTOTHOE BO3AEWCTBUE B OTAENb-
HOCTW 4acTO OTHOCAT K Y3KOMOMOCHOMY Harpy>KeHwuto, oQHaKo WX CyMMapHoe BO3[AelCTBME ABMSAETCS LUMPOKOMONOCHBLIM
HarpyxeHvueM. AHanMTUYeCcKNe BbipaXKeHUs NS OLEHKM NMOBPEeXOeHUs OT Y3KOMNOMOCHOTO Harpy»KeHusi NpUBOAAT BMecTe
C MeTodamu ANS OLEHKN YCTanoCTHOIO NOBPEXAeHWs OT LUIMPOKOMOMOCHOTO HarpyXeHus.

CA

y a) ¥Y3konomnocHoe HarpyxeHue b) LLnpokononocHoe HarpyxeHue

G — HanpsxeHwe; t — Bpems; G — CPeaHee HanpsixeHve

PucyHok C.9 — Mpadhuk y3KoNonocHoro (a) v WrpoKonornocHoro (b) HarpyxeHus

C.6.2 OueHkKa ycTanocTH OT Y3KONOMNOCHOrO HarpyxeHus

C.6.2.1 Obuwue nonoxeHus

[Mpw oueHke NoBPeXAEHNA OT Y3KOMONOCHOMD Harpy»KEeHUs NPUHUMAaEIOT UCXOAHOE AONYLEeHWe, YTO pasmax Hanpsa-
weHur S, MNMa, MoxeT BbITh onpefeneH U3 3Ha4YeHWs MakCUMYMa NOoKaNbHOro HanpsXeHus Sa,fm (amnnutyaet), Ma. B y3ko-
NOSIOCHOM Mpouecce pasmax HanpsikeHWn S paBeH yOBOEHHOMY 3Ha4eHWH COOTBETCTBYHOLLEro MakcUMyMa NoKanbHoro
HanpsXeHus, ero onpedensoT no dopmMyne

$=2:8, (C.28)

Kpome Toro, KonmmM4ecTBO LMKIOB HanpsbKeHUA B eQMHULY BpeMeHW onpedensiercs cpedHel 4acToTon nepexofa
yepes HyNeBoe 3HAYeHUe PeakUUU Ha HampaXeHUe Vi, er0 PacCHMTLIBAIOT HA OCHOBE CMEKTPA MOMEHTOB HaMpsKeHWi
(cm. C.6.2.3). MNpn LLMPOKONONOCHOM MPOLECCe HarpyeHus ata Mofens 9BNAeTcs KOHCepPBaTUBHOM.

[nsa nuHenHon kpuBon yctanoctn S—N oxugaemoe ycTanocTHOE NOBPEXAEHVE B edVHWULY BPEMEHW OMPEeQEensioT
no cdoopmyne

Drar="2 [ £, (S)dS =3 - E(S™, (C.29)
1]

rae Deyr — YCTanocTHoe NoBpexaeHue;
Vg — CPpeaHsAs yacToTa nepexoaa Yepea HyNeBoe 3Ha4YeHNe peakuun Ha HanpsKeHNe;
4 — XapaKTepWUCTUYEeCKUIA Npenen BbiIHOCIMBOCTU UMK NepeceveHne pacyeTHol kpuesoin S—N ¢ ocbto log N,
(8) — nnoTHOCTb pacnpeneneHnsa BEPOATHOCTU LMKIMOB HANPSXKEHNIA;
m — YMHOXEHHOe Ha MWHYC edMHMLY 00paTHoe 3Ha4YeHne yrnosoro koadduuneHTa kpmeson S—N.

OxuJaemMoe ycTanocTHOE NOBPEXAEeHNE HANPsSIMYIO CBA3aHO C MOMEHTOM nopsaka m, E(S™) dyHKLMM NnoTHOCTU
BEPOATHOCTM LMKNOB HanpsxeHui. [ina 6BunuHenHon kpueBor yctanoctn S—N dopMmyna onpegeneHva oxugaemMoro ycra-
NOCTHOrO NOBPEXAEHWA NPUHUMAET BUA
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5 =
Vi
Dpar = %t; g S™e + £, (S)S + F iS"ﬁ +1, (S)dS, (C.30)

roe a4, — nepeceyeHue pacyHeTHow kpueor S—N ¢ ocblo log N (npaBas yacTb kpusoin S—N);
S, — pasmax HanpsikeHWi B Touke nepernba kpueoi, Ma (GunmHenHoi kpueoin S—N),
m, — YMHOXEHHOE Ha MWHYC efuHUUY 0BpaTHOE 3HadYeHue yrnoBoro KoadduumneHTa kpuson S—N ¢ Toukoi nepe-
rmba (npaBas 4acTb);
d, — nepeceveHne pacyeTHom Kpueoi S—N ¢ ockto log N (nesaa yacTb kpusoih S—N);
My — YMHOMXEHHOE Ha MUHYC eanHuLy obpaTHoe 3Ha4YeHue Yrnosoro koadduumeHTa kpnusoin S—N ¢ Toukol nepe-
rmba (neeas YacTb).

®opmynsl (C.29) n (C.30) ABNAKTCA OCHOBHBLIMUK A5 OLEHKM YCTanoCTHOro NoBpeXaeHUs OT Y3KOMOSOCHOro Ha-
rPY>XEHWA ONA KaX40ro COCTOSHUA OKpyKatoLuei cpepbl (cm. C.5.2). D11 hopmyrbl MOXHO MPUMEHATL AN8 pacyeTa ycTa-
TNOCTHOTO NOBPEXAEHUA ANA pacnpefeneHns pasMaxoB HanpsxxeHWid B NpogomkuTensHom nepuoge (cm. C.6.4).

C.6.2.2 YcranocTHoe NoBpeXaeHWe OT Y3KOMOMOCHOMO HArpy»KeHus ¢ HopMmarbHbIM pacnpeneneHnem

[Mpn gonyleHun, YTO NPOLIECC peakUMU Ha HanpsKeHUs ABMAETCA Y3KOMOMOCHBIM W MOAYMHAETCS HOPMAanbHO-
My pacnpegeneHuio (pacnpegeneHuio laycca), pacnpeneneHne Makcumyma NOKarnbHbIX HANPsKeHn (amnnuTyasl) S, i,
ONpeensanT Kak NNoTHOCTb BEPOATHOCTW pacnpeneneHns Panes no chopmyne

(Saim) = |2t —‘—_ng'"' ; (C.31)
M\ odp 2035p
rae S, ,, — MakcMMyMm NoKarbHOro HanpsxeHus (amnnutyna), Ma;
Ggp — CPeAHeKBaapaTMYeCKOoe OTKIMOHEHWNEe peakuvy Ha HanpskeHus, MNa.
[ns nuHenHon kpuBor yctanoctu S—N ycTanocTHOe NOBpeXaeHne onpegensoT no dopmyne
Vg T
Dy = ~252 - (2V2asp)™ T |G +1), (C.32)
roe Ty, — MPOAOIBKUTENBHOCTE KPATKOBPEMEHHLIX COCTOAHMIA MOPS;
['(d) — ramma-cyHKUMA.
laMma-gyHKUMS ONUCLIBAETCS BblpaKEHUEM
T(9) = -1+ "dr, (C.33)
0

roe d) ABNAETCA I'IBpeMEHHOVI.

[Ons 6unuHerHon kpuBon yctanoct S—N COOTBETCTBYIOLLEE BhIpaKeHWe AnA yCTanoCTHOro NOBpexaeHus npu-
HUMaET BUS,

(2V205p)™ [( rn1) [ & ]2} (2V265p)™ [( ma S ]2]}
Dy =V - Tee * 4 oot 1+ + = v 1+ 5= |——— ' C.34
SNj = Vo " Tss { &y r 2 '\ 2v204p) az ¥ 2 1"\ 2vy20gp) { !
roe BepxXHH HENONHYH ramma-cbyHKu,mo M HEMOJTHYH FaMMa-beHKLI,VIPO onpegenarT No crnegyrwnm BblpaXKeHNAM:

T(9; 2) =[t+" - e =T($) — (¢ 2); (C.35)

z
Y(p; 2) = o - o, (C.36)

z

roe ['(¢; z) — BepxHAa HenonHas raMMa-yHKUMS;
v(d; z) — HenonHasa ramMmma-yHKUUS;
¢ ¥ Z — NepemMeHHsbIe.

Takvm 06pa3om, yCTanocTHOE pa3pyLUeHVe BbIPaXaloT Yepes CpefHeKBaapaTUYECKOEe OTKMOHEHME U CPEdHIoK Ya-
CTOTY Nepexoaa Yepes HyrNeBoe 3Ha4YeHe peakuun Ha HanpshxeHus. [JaHHblin noaxon yaobGeH Ana aHanuaa B 4acToTHOWN
oGnacTu, Npy KOTOPOM pesyrnbTatel 06LLero aHanusa BelpaxaroT B )OpMe CNeKTPanbHOM NIOTHOCTY S_ (W gp) Peakumm Ha
HanpsxeHWe, re mgg ABNAETCA YINOBOW YaCTOTOW peakUvy Ha HanpskeHue.

CpepHeKBaapaTUYeCKoe OTKIIOHEHUE G g M CPEHIOI0 YacTOTy Nepexofa Yepes HyNeBoe 3HaueHue v, onpenenaoTt
no popmynam:

162

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 166 /218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

. (C.37)
osp = Vo
-1 ]k (C.38)
YT o Vi
roe ly — MOMEHT CNeKkTpa peakuny Ha HanpsKeHne Hynesoro nopsaka;
l, — MOMEHT CneKkTpa peakumu Ha HanpAXeHne BTOPOro NopAaka.
CnekTpanbHblii MOMEHT 11-ro nopagka [, onpegenatoT no gopmyne
I, = Imgn * Soe{0sR)dOSR. (C.39)
0

C.6.2.3 YcranocTHoe noBpexaeHWe OT Y3KOMOMOCHOMO HAarpyXeHus ¢ pacnpegeneHvwemM, He ABMAAWMMCA Hop-
ManbHbIM

[na aHanu3a BO BpemMeHHOW obracTu YacTo UCMoNb3yoT AByXnapameTpuyeckoe pacnpegeneHue Benbynna, kak
obo6leHve pacnpegeneHus Panes ans nokansHOro MakcuMyma, T. €. A5l HErayCCOBbIX NPOLECCOB peakuun Ha Hanps-
xeHus. [NnoTHocTe pacnpegeneHus Benbynna ona amnnuTyabl HANPHKEHUA Sa,,m onpenensoT no dopmyne

a,im

[+

]
}. (C.40)

RSem) =t -B-Sh- exp[

roe o — napameTp macwTaba pacnpenenexHus Benbynna;
} — 6e3pa3mepHblil NnapameTp dopmbl pacnpeaeneHusa Beibynna (moayns Benbynna).

Mpumevyanue — PacnpepgeneHve Panes B Bolpaxerun (C.31) nonyyeHo npu a =2 v § =20,

Pacnpegenexue Belbynna moxeT ObiTb NMPMMEHUMO 4151 KpaTKOBPEMEHHOro (MN 4ONrOBPEMEHHOMO) pacnpegene-
HWA nokansHOro Makcumyma. MNapameTpel pacnpedenequs Benbynna cesaaHbl O CTATUCTUMECKUMW MOMEHTAMU L1y U Gy
OTs NoKanbHOro MakcumMyMa, onpegensaeMsiMm no hopmynam:

1+—|: (C.41)

pg=a-T

1
B

- 1
Ogt = 0. ' \] r B B
®opmynel (C.41) n (C.42) moryT BbITe MCNOMNBL30BaHbI A8 onpegeneHa oLEeHOK MOMEHTOB NapaMeTpoB pacnpeae-
NeHUA Ha OCHOBE BbIDOPOYHLIX OLEHOK |1y U G NO pe3ynsTataM MoaennpoBaHusa Bo BpeMeHHoi obnactu.
[ns NMHEMHOM 1 BUNMHEHOW KpUBBIX yCcTanocT S—N ycTanocTHoe paspylleHne ans paccMmaTpueBaeMblX COCTOS-
HWIA MOPSA ONpeaensaT no dopmynam:

1+2]rf1+1 (C.42)

Doy = 2582 . gy 1—(1+ ); (C.43)

Dsw:%_%_{(za)‘m [1 ]*%'7[[1 L ]} (C.44)

CnegyeT OTMETUTE, YTO NapamMeTp opMel pacnpeaeners Beilbynna 3 cylwecTBeHHO BIMAET HA pacyeTHoe 3Hadve-
HWe ycTanocTHoro noepexaeHna. Korga ycTanocTHoe NoBpexaeHWe pacCYUTLIBAIOT Ha OCHOBE aHanMUTMYECKUX peLueHuit
C OONyLWeHMeM NpUMeHEHUs LONToBpeMeHHOoro pacnpepenernus Beinbynna ans pasmMaxoB HanmpspKeHWA, MCNonb3yemMblid
napameTp cdopMebl 3 nomkeH BbiTh BbibpaH ¢ y4eTom TpeboBaHui kK obecneveHnto BesonacHoCTH.

31 31

C.6.3 LupokononocHoe ycTanocTHOe NoBpexaeHue

[ns paizepoB peakunsa Ha HaNPsKEHWS, KaK NpaBuIo, He ABNSAETCH B YACTOM BMAE HW Y3KOMOMOCHOW, HU LUMPOKO-
nonocHou (cm. pucyHok C.10). B rpacdmke LWWMPOKONONOCHOW peakuuy Ha HarpyeHme OTCYTCTBYET CTPOroe COOTHOLLEHWE
MeXay LMKNaMu HanpsKeHWsa 1 MakcumasbHEIMU U MUHUMATbHBIMW 3HaYEeHWAMIW HanpskeHWs. o 3Tol npuyuHe pacnpe-
OerneHve LUKMOB HAaNpsKEeHUN HE MOXKET BbITb OLEHEHO MO pacnpeneneHuio MakcumMymMoB HanpsixkeHust. OueHKa LIMPOoKo-
MOMOCHOro YCTaNoCTHOrO NOBPEXaeHNs MMeeT 0coboe 3HaYeHve ans OLEHKM YCTanocTu Npyv KOMOMHNMPOBaHHOW peakLmu
Ha HanNpPsKEeHUs C YACTOTOM BOMH W HA3KOYACTOTHLIE HANpPsKkeHWsA. Kak npasuno, aTo NPUMEHUMO K pe3ynsratam aHanunaa
BO BPEMEHHOI 06N1acTu, HO TakKe MOXET ObITb NPMMEHMMO K aHann3y B YacTOTHOW 06nacTi ¢ NoMoLLb Npeobpa3oBaHns
pe3ynsTaToB B HAaCTOTHOW 0BnacTu BO BpeEMEHHY0 06rnacTb, HanpuMep, NOCPeacTBOM UCNONMb3oBaHUA ObicTporo npeob-
pasoBaHua Pypbe.

Mpw oUEHKE YCTaNnOCTHOMO NOBPEXAEHUS ANA LUMPOKOMONOCHOTO NpoLecca MoryT ObiTb MCNOMNL30BaHbI CregyrLlmve
npouenypbl:

- anropuTMbl LUKMWYECKOTO PacyeTa;
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- NOMy3aMnMpUYecKne NonpaBkyu Ha OCHOBE OTKOPPEKTUPOBaHHOTO LUMPOKOMOIOCHOTO pesynstaTa;

- YNpOLUEHHbIE aHANUTUYECKUE pelleHust Ana BrMoaansHoro auanasoHa.

OBLWKMM 1M pekoMeHayeMbIM NMOAXOAOM AN pacyeTa YCTanoCTHOrO NOBPEXAeHUs ABMAETCA OnpeaeneHue yucna
MOMHbIX LUKMOB HANpsHKeHW B peanbHbIX UM CMOAENMPOBaHHBIX BPEMEHHbBIX paaax HanpsxeHuin. Beinu paspaboTaHsl
cneuuansHbIe anropuTMbl A58 ONPEAENEHNs YCNA MOMHbIX LMKIOB HanpskeHuin. PekomeHayeMsiM METOAOM SBMAETCA
MeTon «goxaa» 8 coomeememeuu ¢ FTOCT 25.101.

[Mpwn peanusauum anroputMa Ang ornpefeneHs YMcna NosHbIX LUKIOB HanNpsKeHW BbIMOMHAIT AUCKPETU3aLMIo
rpadmka U3aMeHeHUs! HanpsiXeHus 1 onpeaensioT MakCUMyMbl M MMHUMYMbI 3Ha4YeHui [cMm. pucyHok C.10 a)]. Ha ocHoee
MOMYyYeHHbIX AaHHBIX BBIMOMHAKT pacyeT C UCMNOoNb30BaHMEM MeToda «aoxas». [pu 3ToM BaXHO UCMONbL30BaTh AOCTa-
TOYHYH) YacToTy AMCKpPEeTM3auMK ANA rapaHTUPOBAHHOMD BLISBMEHUS MUHMMYMOB U MakcumymoB. [Npu HegocTaTodHow
4yacToTe AWCKPETU3auuy BO3HWKHET TaK HasbliBaeMblil 3(hhekT HanomKeHWs, KOTOPLIM NPUBOOUT K BLISBMEHWID NTOXHbLIX
umknoe [cM. pucyHok C.10 b)]. CnegyeT npuHMMAaTL 4acToTy AUCKPETU3aLUMK Kak MUHUMYM B OeCATb pa3 bonblie, Yem
HanbonbLlaa yacToTa LMKNa HanpsKeHus Ha rpaduke.

ok o)

Y

Y

a) Yacrtota guckpetnsaumnm hakTmHeckm b) 3aHumxeHHas YacToTa QUCKPeTU3aumnm
[ocTaTovHa NPUBOAUT K ahDEKTY HANOXEHNS

G — HanpsxeHve; T — BpeMs

PucyHok C.10 — MeTog HaxoxgeHUs MakCUMyMOB U MUHUMYMOB

B 3akntoueHume npeancTaBnAlOT pacHEeTHbIE PE3YNbTaTbl, HANPUMEDP TMCTOrpaMmMy pa3maxa HaI'IpH}KEHI/IIﬁ OTHOCHUTENb-
HO KOrnn4ectBa (‘-IaCTDTbI) UMKNoB HaI'IpFI}KEHI/Il?I B edvMHULY BpeEMEHMN. Takke paccy1TbiBakdT cpegHee BbiSDDOHHDE 3Ha-
YeHWe HanpaxeHuda n CtaHaapTHOe OTKNOHEeHWEe HanpaxeHuA. Tem He MeHee, pa3max Hal'lpﬂ}KEHMI;i ABNAETCA OCHOBHOM
I'lpl/l"WIHOI;'I YCTanoCTHOIoO NoBpeXxneHus.

BMecTo noCTpoeHUA ructorpamm MOXKeT BbITh paccyMTaHa MHTerpansHas oyHKUMsS pacnpeneneHus LUKNoB Hanps-
HeHWA NpUMEeHNTENBHO K aHannTUYeCcKon Mogenu, HanpuMep, pacnpegeneHunto Beﬁﬁynna.

C.6.4 [JonroBpemeHHOe yCTanocTHoe NoBpexaeHue

B kayecTBe ankTepHaTMBHOMO NOAXO4a K pacyeTy YCTanoCTHOrO NOBPEeXAEHWs ANS Kagoro paccmaTpyuBaemMoro
COCTOSIHMSA MOPSA BHayare MoxeT ObiTb MONyYeHo ONroBpeMeHHoe pacnpefdeneHne LMKIOB HanpsiKeHWin ¢ MOMOLLbHD
B3BELUEHHOrO CYMMWPOBaHWS pacnpeneneHnsa UMKNoB ANA pa3nuyHblX COCTOSHWIA MopsA. 3aTeM nonyyYeHHoe pacnpene-
NEHWE ONUCHIBAIOT SKBUBANEHTHBIM aHanMTUYeckUM pacnpegeneHvem Tuna pacnpedenedus Beinbynna. 3atem cooTteert-
CTBYIOLLEE YCTANoCTHOE NOBPEeXAeHMe pacCHMTLIBAOT C UCMOMb30BaHWEM CTAaTUCTUYECKMX MapaMeTpoB 3TOro AoNroBpe-
MEHHOro pacnpegeneHus.

HonroepemeHHoe pacnpegeneHve pasmaxa HanpspkeHuii Benbynna moxeT ObiTe MCNOMB30BAHO ANSA NOCTPOEHUS
rMcTorpaMMel HanpsikeHud. [pyu NPUMEHeHWW rucTorpamMmmel ANs ONWcaHWsa pacnpefeneHus HanpshkeHWn KOnUYecTBO
BnokoB HanpsXeHWn k cnegyeT NpUHUMAaTh OOCTaTo4HO Bonblwnm ans obecneveHns HeobXoaMMOR TOYHOCTH, HO HE Me-
Hee 20. CrnegyeT yoenaTe Hagnexallee BHUMaHue BbIBOpY MeToAa WHTErPUPOBaHUS, TaK Kak pacrnonoXeHue TOHeK Ync-
NEHHOT0 MHTErPUPOBaHMA MOXET CYLLIECTBEHHO MOBNMATb HA PACCYUTLIBAEMYIO YCTANOGTHYO AONTOBEYHOCTL. [aHHbie no
NPOrHO3MPYeMbIM HaMNPSBKEHUAM, B HAWBOMbLLE CTeNeHn BNUSIOLLME Ha YCTanoCcTHOE NoBpeXaeHve, creayeT oLeHnBaTh
Hanbonee TWaTENEBHO.

Pacnpenenenune Bebynna v ructorpamma HanpskeHvii yao6Hel Ana ycTaHOBNEHNS:

- MPOEKTHbIX YCTANOCTHbIX HArPy30K UMW BbI3BAHHBIX UMW HANPSRKEHWH;

- onTUMUW3aUUK KO3 MULMEHTOB KOHLEHTPaUMM HanpsikeHWn Ans KOMNOHEHTOB;

- OLeHKW pocTa YCTarocTHOW TPELUMHEI.
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PacyeT Ha ycTanocTb MOXeT OblTb OCHOBaH Ha MPOTrHO3WPYEMbIX 3HAYEHWUSX HanpPsiKeHWW, KOTopble MOryT ObiTe
onpeneneHbl Kak okuaaemMoe KONMMYecTBO LMKMOB ANA KaXOAO0ro YPOBHS pa3maxa HanpsKeHW B Te4eHWe NporHosvpy-
eMoro cpoka cny»x6el. Pe3ynstatom aToro ABnseTca onpeaeneHue AONrOBPEMEHHOTO NPOrHO3a pa3MaxoB HanpsKeHWA,
KOTOpLIA HEOBXOAMMO OLEHMBATL € TOMKU 3peHua Ge3onacHocTu. [porHo3 pasmaxa HanpsxeHuid, B Haubonellen mepe
BNUSAIOWMX HA YCTanocTHOE NOBPEeXAeHne, cregyeT BhiNonHaTe Hanbonee TwarensHo.

[onroBpemeHHbIA NPOrHO3 pa3Maxos HanpsKEHUA MOXET ObiTb BbipaXeH AByXnapameTpu4eckuM pacrnpeneneHv-
emMm Beibynna (cm. C.6.2.3). 3710 gocTuraeTcs NocpedcTBOM 3aMeHbl MPOAOIKUTENBHOCTA COCTOAHUS MOPS U CcpedHel
4acTOTbl Nepexoaa Yepes Hynesoe 3Ha4yeHWe COOTBETCTBEHHO Ha CPOK CryXbbl Lg M CPeOHIO YacToTy nepexoda Yepes
HyneBoe 3Ha4YeHue v, g 3@ CPok cnyx06el. [Ina nuHelHon 1 BunvHenHol KpnBon yctanoctn S—N HakonneHHoe Aonroepe-
MEHHOE YCTanocTHOE MOBPEXAEHUE ONpeaensaoT no opmynam:

Dy = Voas"-s . @ay"- T 1+%); (C.45)
e (20)™ my) (S P (20)™ ma|.| S |F
Dsyi=vos LS{T 1"|:(1+T. E] + & [1+T' E) . (C.46)

C.7 OueHka pocTa yCTarnocTHON TpeluHbI

B kauecTBe fOMONHEHWUSA K AaHHBLIM KpUBOW ycTanoctu S—N ana aHanvaa ycTtanocTi MOXHO MCMoNb30BaTh aHan1a
MEXaHUKN paspyLUeHHs.

AHaNM3 MexaHWKN paspyLUEHNs PEKOMEHOYETCH MCMNOMb30BaTh NMPU OLEHKE AONYCTUMbIX OEEKTOB, ONpeneneHnum
OONYCTUMbIX KPUTEPUEB NMPUEMKM M3OENWUIA NPU M3rOTOBMNEHUK 1 AN NNAHWPOBaHWA AMAarHOCTUYECKOro obecnegoBaHus Ha
HanuM4Me ycTanocTHLIX TPELMH B MPOLECCEe KCNnyaTauuyi. 3TOT MeTo NO3BOMAET YYECTb HAanuune TpeLnHonogobHbIX
AedeKkTOB 1 CNPOrHO3MPOBAaTL UX Pa3BUTHE NPU 334aHHOM KOMWYECTBE LIMKIOB HanpskeHWi.

AHanu3 pazBuUTWUA YCTanOCTHLIX TPELLMH, KAk NPaBnno, BKMOYAET CreayoLWMe OCHOBHBIE LAru:

- onpefeneHne oXxMaaemoro AONroBpPeMeHHOro pacnpegeneHusi paamaxa MeMBpaHHbeIX (HOMUHAMBHbIX) Hanps-
KEHWI;

- BbIBOp NOAXOAALLEro 3aKoHa pocTa TPeLuMHbl ¢ COOTBETCTBYIOLMMIU NapamMeTpami pocTa TpeLMHbl ANns 3a4aH-
HbIX YCNOBWUIA BHELUHER cpeakl (cM. [21] unu [20]). MNapameTpbl pocTa TpeLyvHbl cnegyeT onpeaenaTh Kak cpeqHee 3Have-
HWEe MNMC ABa CTaHOAPTHLIX OTKNOHEHWS;

- oueHka oxugaemoro (50 %-Has BepoATHOCTb OBHapYKEHUS) NepBOHAYanNbHOrO pasMepa TpeLUMHbl Nocne u3-
FOTOBMNEHUA U MPUMEHEHWA METOOOB HEPAa3PYLUAKLLEro KOHTPONSA UMM OXMaaeMoro pasmepa noboro obHapyxuBaemoro
nedekTa;

- onpefeneHue UMKMUYECcKOoro pocTa TpeLLWHEl B NpeanonaraeMoii nnockoCTU pasBuTUS TPELLWHEI;

- onpefeneHne KOHEYHOTo pa3mepa TPELLUHbI;

- WHTErpUpOBaHWe 3aBUCUMOCTU PacrnpocTpaHeHUs yCTanoCTHOW TPELLWHbI OTHOCUTENBHO AOMroBPEMEHHOMO pac-
npefeneHna pasMaxoB HanPsHKEHUA A8 ONpeaeneHns KONMMYECTBa PACYETHbBIX LIMKIIOB POCTa TPELUMHbI.

B mMexaHWKe paspylUeHWs, UCMOMNb3yeMoi ANS OLEHKW YCTanocTW, 3Ha4YeHWe pacnpoCTpaHeHns TPeLLUMHbI 33 Kax-
OBl UWKN HanpskeHua da/dN aenaetca yHKUuMer koappuuneHTa MHTEHCUBHOCTI UMKITMYECKUX HanpseHnin AK, onpe-
gensemoro no dopmyne

(C.47)
AK=8-Y -Vn-a,
roe S — pasmax HOMUMHanbHbIX (MemMBpaHHbIX) HanpskeHui, [a;
Y — nonpaBoYHbld KOSPULMEHT UHTEHCUBHOCTI HaNps)eHWI;
a — rnybuHa TpeLmHLl ANA NOBEPXHOCTHLIX 4eEKTOR MW NOMOBMHA IMyOWHbI 0118 BHYTPEHHEN TPELUMHBI, M.
Mocne onpeneneHnsa AK MOXeT ObiTb paccyMTaH poCcT TPeLUMHbl 3a UWKN HanpshkeHnin da/dN ¢ ncnonb3oBaHuem

KOHCTaHT C 1 K, 33BUCALLMX OT CBOWCTB MaTepuana ¢ y4eToM ypasHeHus lMapuca

08 i i C.48
o=C- (K (C.48)

PaccuuTbiBaEMOE YMCMNO NPOEKTHBIX LIMKMOB A0 paspyLUeHns NJ0 ABNAETCH KONUYECTBOM LMKOB, Tpebyembix Ans
pacrnpocTpaHeHus TpewMHLl 0T NepBoHaYansHoro pasmepa a, 00 AOMYCTUMOR KOHEYHOW rMyOuHEI TpewmuHel a, Yucno
MPOEKTHbIX LMKINOB [0 paspyLUeHns MOXeT DbiTb ONpeaeneHo ¢ NOMOLLBKO BbIMUCEHWA MHTerpana ot ypaeHeHus Mapuca
no dopmyne

Np=£%’, AK > AKp, (C.49)

roe AKm ABNAETCA NOPOroBbiM 3HA4YEHNEM KOSdDCbHLI,VIGHTa WHTEHCWUBHOCTU Hal'lpﬂ}KeHVII:’l, HWMXE KOTOPOro pocT yCTanocTt=
HOM TpelWWHbl HEe NPONCXOONT.
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PekomeHgauum nNo aHanuay ycTanoCTHOW TPELUWHBI, BKMOMAA YpaBHEHWSA pacnpoCTpaHeHWUs TPEeLUWHbI, 3HAYEeHWs
KoHCTaHT C U K, ,, pac4eT NOpPOroBbIX 3HAYEHUIA POCTa TPeLLUH 1 ANanasoHa KoahdULMEHTa MHTEHCUBHOCTI HAMPsHKEeHU
npueeneHsl B [20], [21] unun opyrix GENCTBYIOWUX CTaHaapTax.

B npouecce aHanuWsa pocTa ycTanocTHOW TPELMHEI CreayeT y4uThIBaTe BO3MOXKHbBIA POCT TPELLUMHEI Kak B rMyOuHy
Marepuana, Tak u B MONepeyHoM HanpaeneHny, U paccHMTbIBaTh pacnpeneneHne HanpsXKeHUn nNo TOMWKWHE W B MIOCKO-
CTW OKPYXXHOCTMW, HOPMArbHOW NO OTHOLLEHWIO K HAaNPaBneHU0 PAcNpoCTPaHeHNA TPELUMHbI.

McxonHbIi pazMep TPeLMHbI, MCMoMNb3yeMblid B MPOLIECCe pacyeTa ee pocTa Nnof AeACTBUEM MPOEKTHBLIX LUKINYE-
CKUX HanpsKeHWin, OomKeH ObiTb onpefeneH ¢ NpMMEHEHMEM METOA0B HepaspyllatoLlero koHTpond. Ecnu B npouecce
HepaspyLUALWEro KOHTPONS OCYLLECTBMASIOT TOMbLKO U3MEPEHME ONUHBLI TPELLWHbLI U ONPEAENsoT ee pacrnonoXeHue Ha
MOBEPXHOCTW, TO AOMKHBLI BbITh cOoenaHbl AONYLEHNS OTHOCUTENBHO BO3MOXHOW rMyBuHbI 1 hopMbl NEpBOHAYarnsHOM
TpelumHbl. Heobxoanmo yunTeiBaTh, YTO NapaMeTpbl MOBEPXHOCTHOTO AedhekTa BIUSAIOT Ha KOHLIEHTPaLWI0 HAaNpPsBKEHWH,
Hanpumep, opMy BepPLUWHBLI Ui KOPHS CBapHOTO LWBa CneayeT NPUHUMAaTh NONyanMnTUYEeCKOR C OTHOLLEHWEM MMy OWHBI
K 00LWeit NnoBepxXHOCTHON AnvHe bonble 5. MNpruHUMaeMbli NepBOHaYanbHLIA pa3mep TPELLMHbI MOXKET YYUTbIBaTb OLUEHKY
BEPOSATHOCTM 0BHapyKeHWA AedekTa NPy HepaspyLUalLem KoHTpone, paeHyo 50 % BeposiTHOCTU 0BHapYKEHUA TpeLLu-
Hbl ANa NPUMEHSEMOro MeToaa.

[1nsi NOBEPXHOCTHBIX TPELUMH, HAYMHAKLLMXCA OT rpaHvLbl MEXIY CBapHbLIM LUBOM W OCHOBHLIM MaTepuanom, npu
OTCYTCTBUM (DaKTUYECKUX OaHHbIX, rMyBuHY TpelnHbl MOXKHO NpuHUMaTb paBHon 0,15 Mm. Takme noBepXHOCTHbIE Tpe-
LLWMHBI BO3HUKAKT M3-3a NOAPE30B MMM MUKPOTPELLMH Y OCHOBaHWA nogpes3oB. B kayecTBe npeanonaraeMoro OTHOLIEHWSA
rnyBuHbl TpeLrHbl K 00LLEN NOBEPXHOCTHOW ANWHE CenyeT NpUHUMaTh 40CTaToMHO HeOOonbLIOE 3HaYeHWe, Hanpumep,
MeHee YyeM 1:5. [ina yoaneHns nogpesos, yBENUYEHUA JOCTOBEPHOCTN PE3yrsTaToOR HEPA3PYLLAKLWEro KOHTPOMSA U yryy-
LLIEHUS YCTANoCTHLIX CBOMCTB MOXET ObITh BhINONHEHA Hebonbluasa WNUGOoBKa Yy4acTKOB C AeEKTOM.

[ns oOHOCTOPOHHKX KOMBbLIEBLIX CBAPHLIX LUBOB AedEKThbl TUMNa HEMOMHOro MponnaBneHus AOCTAaTOMHO CMOXHO
BbIABMSAOTCA NPW MPOBEOEHNN MHCTPYMEHTaNbHOro KoHTpons. Ha npaktuke rmybuHy gedektos mexay 1,0 mm 1 2,0 MM
MOXHO paccmMaTpuBaTh B KAYECTBE rPaHWyYHbIX 3Ha4eHWid 0BHapy»KeHWs KOpPHEBLIX 4eEKTOB C UCMONb30BaHWEM YyNbTpa-
3BYKOROW nedbektockonuu. Mpu MCNonb30BaHWM BbICOKOKAYECTBEHHOW YNLTPa3BYKOBOW AeEKTOCKONUU NepBoHavanb-
Hble pa3Mepbl TPELUUHLI B KOPHE CBApHOro LWBAa AMA aHanuaa Ha ycTanocTb MOryT ObiTh MPUHATEI paBHbeIMK 1,5 x 10 Mm.
CeapKky KOpHEBOro NpoxoAa BoMb(hpamMoBbIM 3MEKTPOAOM B CPEOE MHEPTHOIO rasa npu He3HAYUTENBHOM 3KCLIEHTPUCK-
TETE KOMbLEBbLIX CBAPHbLIX LLUBOB MOXXHO pacCcMaTpyBaTh B KAHECTBE MEPbLI NOBLILUEHWA COMPOTUMBIEHNS YCTANOCTH KOPHSA
ceapHoro wwea. MNMogroToBka TpyO/KOMNOHEHTOB C BHYTPEHHE BbICAAKOW U MexaHn4yeckas obpaboTka KOpHEeBOro Npoxoaa
MOMET TaKke ObITb paccMOTpeHa B Ka4eCTBE Mepbl NMOBLILLEHWS CONPOTUBIIEHUSA YCTANOCTU CBApHOIO LUBA.

[onycTUMBIA KOHEYHbIM pa3mep TpeLLWHbl He OOMMKEeH NpeBbilaTh YeTBepPTh TOMWMHbI CTeHKM (cM. 7.2.10) (cTaH-
[apTHas npakTuka) Uy 3Ha4YeHUe KPUTUYECKOTo pa3Mepa TPELLMHbI, ONpedensemMyo Npyu aHanuae Ha yctanocTb C MC-
none3oBaHuem guarpamm (cm. [20] u [21]).

Kak npaBwmrno, npegnonaratoT, 4TO CKUMaKLLME HanpsKeHWsa He CnocobCTBYIOT Pa3BUTUIO TPELLMHLL. TEM HE MEHee,
ONA CBapHbIX AeTanei ¢ OCTaToOYHbIMKU HaNpPSKeHUaAMU creayeT NPUHKMMaTh MOMHbIA pasmMax HanpsikeHWA He3aBUCUMO
OT CpPefHero ypoBHS HanpsxeHus. HeobxoaMMo paccmaTpuMBaTh TONLKO COCTABRMALIME HANPsiKEHWs, HanpaBneHHble
nepneHouKynsapHO K MNOCKOCTU pacnpoCTPaHEHUS TPELLMHBI.

[Tpy NpOEeKTMPOBaHWW KONMMYECTBO LUKIOB HAMPSXKEHWA 40 OOCTUKEHUS MPEAENBHOMO 3HAYEHWA TPELLMHBI MOXET
BbITb ONpegeneHo ¢ NOMOLLBID YUCNEHHOTO MHTETPUPOBAHMA CKOPOCTW pocTa TpewwHbl. [Ina noaTBep#aeHnsa COOTBET-
CTBWS YCTAHOBMNEHHBIM OrPaHUYEeHNAM Ha MHTEpPBan 3HavyeHW rMyOuHbBI/LWWMPKHLI TPeLHbl Heo6XxoaMMO NOBTOPATL pac-
YeTbl C YBEMUYEHMEM WHTEpBana pasMepoB [0 TeX Nop, NoKa M3MEeHEHUA B PACCHUTAHHbLIX KONMMYECTBaxX MPOEKTHbLIX LW-
KIOB CTaHYT HE3HAYUTEMLHBIMMU.

[MpuHUMaeMbIi NpyY pacHeTe YKncna LIMKIOB pasBUTUSA TPELLMHLI pa3Mep BhISBNEHHbIX AeteKToB JOMKEH BbiTk OC-
HOBaH Ha NokasaTensx TOYHOCTW 0bopyaoBaHWA, NPUMEHAEMOro AMA onpeaeneHus AnvHb, rMyOuHbI, pacnonoXeHns u
OpUEHTaLMKN TpeLMHONOA0bHbIX AecdhekToB. Hanuyne ycTanoCTHbIX TPELUWMH He ABMSAETCS OrpaHMYeHWeM Ond SKcnnya-
Taumu panaepa 3/PC. PekomeHOauum no peMOHTY BbISIBNEHHbLIX AeEKTOB C NOMOLLbH WNMdoBKK NpuBedeHbl B C.8.2.

C.8 NoBbiweHWe ycTanocTHONW JONTOBEYHOCTU NMPU NPOU3BOACTBE

C.8.1 O6Gwwme nonoxeHun

MeToabl yBenuyeHusa conpoTUBNEHUS YCTANOCTU CBAPHLIX COEAUHEHWNA MOTYT BbiTb pa3feneHsbl Ha ABe OCHOBHLIE
KaTeropum:

- yoaneHue Aed)eKkToB CBapHbIX LUBOB M M3MEHEHWE (hOpMbl CBAPHOTO LIBA, HANpPUMep, C NOMOLLIbK MITOCKOro Me-
XaHW4YeCcKoro WnMdoBaHMA MU TEPMUYECKUMIW METOAaMW, TakuMK Kak oMHUWHaA obpaboTka ¢ ucnonb3oBaHWeM nnas-
MEHHOI CBapKMX, CBapKW BONb(PaMOBLIM 3MEKTPOAOM B Cpeae MHepPTHOrO rasa;

- MEexaHW4ecKne MeTofbl CHATUSA OCTaTOYHbIX HANPSKEHWUNA.

Cnegyet oTMeTUTb, 4TO 0bpaboTka rpaHuLbl HApYXKHOW NMOBEPXHOCTW CBAPHOIO LUBA HE MOBMUAET HA YCTanoCTHYIO
[ONroBEYHOCTb, ECNU HAaUBonee BEPOATHLIM PEXMMOM pPaspyLUeHnsa SBnfeTcA 06pa3oBaHne yeTanocTHbIX TPELLUH B KOp-
He ceapHoro wea. MNpoeoantb 06paboTKy rpaHuLbl HapyKHOW NOBEPXHOCTKM CBapHOTo WBa Lenecoofpa3sHo TONbKO, Korga
KOpeHb CBapHOrO LIBa HE pacCMaTpUBalOT B Ka4ecTBe KPUTUYECKON HadanbHOW Todku. Hambonee pacnpocTpaHeHHbIMW
MeTOAaMK NOBbILLEHWS YCTanoCTHOW OOMrOBEYHOCTM B MpoLecce U3roToBneHns pazepa 3/PC ABnAKTCA M3MeHeHue npo-
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dwuna ceapHoro wea, wnvdosaHve, duUHUWHas obpaboTka ¢ UCNoNb30BaHWEM CBapKu BOMb(PaMOBLIM 9N1EKTPOAOM B
Cpefe WHEPTHOrO rasa W yaapHoe ynpodHeHwe. B HacTosAweM pasgene paccMaTpuBaeTcs ToMNbKO MexaHuyeckoe Lnudo-
BaHWe CBapHOro LUEa.

YoapHyto 0bpaboTKy nokaneHbIX y4acTKOB, TakUX Kak rpaHvua Hapy»KHON MOBEPXHOCTW CBApHOTO LWBA, NPUMEHSAIOT
BMECTE CO WndoBaHMEM, NPU ITOM LUNMDOBAHNE BINOMHAOT C LENb0 yaaneHns KOHLEHTPATOPOB HanpsKeHWn, Takux
KaK NOBEpPXHOCTHblE AedeKTbl, ¥ CO3AaHWNA HanpaBnALLEN KaHaBKM ANA MHCTPYMEHTAa Ha y4YacTke yaapHou obpaboTku.
Kak wnundoeaHve, Tak 1 ygapHasa obpaboTka, TpebyT HanM4Msa COOTBETCTBYIOLLEro OMNbiTa U MPOBEAEeHUs creunansHo
NOArOTOBKY, W, KaK MPaBwuio, He NMPOBOAAT Ha NPOM3BOACTBEHHbIX MAoWaakax Ana W3roToeneHwWs paisepa. bonee nog-
pobHas nHdopMaLmMa 0 AaHHbBIX TEXHOMOTMYECKUX npoueccax npueeaeHa B [45], [52] u [53].

C.8.2 WnudoBaHue cBapHbIX WBOB

[ns cBapHLIX COeQUHEHWMIA, NOOBEPXKEHHBIX PUCKY BO3HUKHOBEHWUA TPELLUH Ha rpaHWLe HapyXXHOW NMOBEPXHOCTH
CBapHOIO LUBA, NOBbLILIEHWE CONPOTUBMIEHUA YCTANoCTU NOCPEeACTBOM YBEMWYEHNS YCTANoCTHOW JONTOBEYHOCTH KakK MU-
HUMYM B B2 pa3a, MOXeT ObiTb JOCTUIHYTO NOCPEACTBOM MOKaNbHOMo WANMGOBaHUS rpaHnLbl HApYKHOW NOBEPXHOCTU
ceapHoro wea. lnndoraHwe npoBogaT Ans npuaaHus KPOMKE Hapy»KHOW NOBEPXHOCTU CBapHOro Wea (opmMel, Heobxo-
OUMOW ANA YMEeHbLUEHUS KO3(hULMEHTA KOHUEHTPALMW HaMpsXXeHWd 1 yaaneHnsa onacHbiX AedekToB CBapHOro LBa
(c™m. pucyHok C.11). Heobxoanmo oTMETUTL criegytollee:

- ANA yoaneHyWsa NnoapesoB criedyeT 3a4MCcTUTh rpaHMLy Hapy»KHOW NOBEPXHOCTM CBAapHOIO LWBa Ana hOpMUpOBaHWSA
NNaBHOTO Nepexoaa u yrnybuTtb ee Hbke NOBEPXHOCTM C LEnbio yaaneHua 0edekTos;

- wnundoBaHue cneayeT NPOBOAUTL HIKE NMOBEPXHOCTU MUHUMYM Ha 0,5 MM 1 Hke OCHOBaHMA NMHOBLIX BUAVMBbIX
noapesoB A1 yaaneHus OTKPbIThIX AeDeKToB, UCNonb3ya WNMGOoBanbHLIM POTALUOHHBIA HAMUITBHUK;

- cnegpl WNdoBaHMA He OOMKHbI BbITb HANPaBMNEHb! NapaniensHO OCK CBAPHOTO LLBA, a A0MKHbI pacrnonaraTbcs
nopg, Hagnexalum yrrioMm;

- MakcuMarnsHas mybuHa WwnvdoBaHWA He OOMKHA NPEBLILIATL MEHLLLIETO M3 3HaYeHWA: 2 MM UK 5 % TONWKWHBI;

- anameTp WnudoBansHOro POTaLMOHHOIO HAaNUMbLHKWKA AOMKEH ObiTh HE MeHee 6 MM AN hopMUpPOBaHUS MUHW-
MansHOro paguyca npoduna CBapHOro LWBA Mocrne 3a4McTki MeHee 6 MM;

- Mocne 3aBepLUeHUs 3a4UCTKX FPaHuLLbl Hapy»KHOW NMOBEPXHOCTM CBAPHOIO LWUBA CregyeT NMpPOBECTW BM3yalbHbIN
KOHTPOIb M MarHMTOnNopoLUKoBy AedrekTockonuio 100 % MoBepxXHOCTH, NoABEPrHyTOW LWNNOBaHWIO;

- Ha NOBEPXHOCTM LUBa MOcne WNU(OBaHUA AOMKHbI OTCYTCTBOBaTL TPELLMHBI UMK MX CMedpbl, a TakKe MpU3HaKu
nogpesa Wiy Hannsiea.

dmax
o

/a

e e

2 Hanpasnexue wnvdgoBaHus.
b ZauncTka 4na yaaneHus KpoMKW noapesa.
¢ Yaanexue Hanfblea 40 yPOBHSA NOBEPXHOCTH TRYObI.

0ax — MakcumanbHas rmybuHa WnnoeBaHna OTHOCUTENBHO NOBEPXHOCTH

PucyHok C.11 — LUnudoeaHune rpaHnLbl Hapy>KHOW NOBEPXHOCTW CBAPHOIO LWBa

HomkHa 6bITe paspaboTaHa getanbHaa paboyasa npouenypa wnudoeaHusa. B pabodel npoueaype OomkHbI ObiTh
onpegeneHsl WNUGOBanbHbIe UHCTPYMEHTLI, HanpasBneHue LWnugoBaHna, LWEepPoXoBaToCTs NOBEPXHOCTU U KOHEYHBIN
npochunb NOBEPXHOCTM CBapHOro Wea. MoryT BbiTe NOAroTORNEHL! KOHTPOMNEHLIE 0Bpa3Libl TUMOBLIX COEAMHEHWIA M CeKLIMIA
A5s UCNONb30BaHUs B npouecce npuemkn o6paboTaHHbIX CBAPHbIX LLIBOB.

LWnndosaHne obecnevymBaeT yBeNUMYEHNE YCTaNOCTHON 4ONTOBEYHOCTM TONBKO A8 CBaPHbIX COEAUHEHWMIA, pacno-
NOMEHHBIX HA BO3AYXE UMW Haanexallmm o6pasoM 3allMLEHHBIX 0T KOPPO3WM BCNEACTBME BO3LENCTBUA MOPCKON BOAbI.

LLinndhoBaHWe Takke ynyyLllaeT Ka4ecTBO KOHTPONA Nocne Npov3BoacTBa M obcneqoBaHvs B NpoLecce aKCnnyatawmm.

C.9 lMNpopneHHas ycTanocTHaa 4ONroBe4HOCTb

MpogneHHan ycTanocTHasi OMrOBEYHOCTE MMEEeT MECTO, Korga pacyeTHas ycTanocTHas OOMroBeYHOCThb NPeBbl-
WaeT oBLKIA CpOoK aKCMNyaTauum, yMHOXEHHBIR Ha KoahpUUMEHT ucnons3oBaHua. C Apyroi cTopoHkl, NpoaneHHas ycta-
NOCTHas AONTOBEYHOCTE MOXKET ObITb OCHOBaHA Ha pe3yneratax MHCTPYMEeHTanbHOro KOHTponsa Hanbonee HarpyXeHHbIX
Y4acTKOB, BbINOMHAEMOrO B TEYeHWe BCero cpoka cnyxObl pansepa. Takas oueHka gormkHa bbiTb OCHOBaHa Ha cnegylo-
WX JaHHbIX:
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- pesynbTaTax aHanuaa pacdeTHOro pocTa TPeLWH, COAepXallMxX XapaKTepucTUKK pocTa TPeLLMHbI, T. €. ANUHY U
rny6GuHy TpeLlMHbI Kak yyHKLMKD OT BPeMEHU U KONMYECTBA LIMKIMOB HANPSKEHWIA;

- TOYHOCTU WM HAOEXHOCTU UCMONb3YEMbIX METOLOB WHCTPYMEHTANbLHOMO KOHTPONA, U BpeMeHW, npolueflemM ¢
AaTbl NoCNeqHero MHCTPYMEHTANLHOTO KOHTpond. [1na KOHTPONS NOBepPXHOCTHLIX TPELUMH PEKOMEHAYETCS UCMONBL30RBAThL
BUXPETOKOBbIA METOO MMM MarHUTOMOPOLUKOBYIO AetheKTOCKONMI.

[ns cBapHbIX COEOVHEHWI, NOABEPrHYTLIX OYUCTKE M HEPa3pYLUALWEMY UHCTPYMEHTaNbHOMY KOHTPOIMK Ha Hanu-
Yyue YCTanoCTHbIX TPELUMH, MOXHO NMPUMEHSTE CreayoLLY Npoueaypy pacyeta NpogneHHoR yeTanocTHOM AOMNroBeYHO-
cTU. HakonneHHoe ycTanocTHOE NOBPEeXAeHWE AN paccMaTpUBaAEMOro yHacTka MOXET BbITb MPUHATO paBHbIM HYMO NpK
YCMOBWM, YTO Matepuan ¢ NoBepxHOCTU Bein yaaneH WwnvdoBaHWem Ao rmy6uHbl npubnuantensHo 1,0 MM 1 No pesynb-
Tatam HepaspyLlalLWwero MHCTPYMEHTaNBHOMO KOHTPONA NMOATBERKAEHO OTCYTCTBME YCTANOCTHBIX TPeLMH Ha Haubonee
Harpy»eHHOM Y4acTKe Y KPOMKW Hapy>KHOW NOBEePXHOCTK cBapHOro wWwBa. [MNpu o6Hapy»KeHWKM YCTanoCTHON TpeLMHbl Heob-
XOAMMO BbINOMHUTE AanbHeillee WNUugoBaHWe Ana yoaneHus BcexX NpU3HakoB 3ToM TpeluHbl. Ecnu npu wnudosaHmum
yaaneHo 6onee 10 % TONWMHLI, TO MpX OLEHKEe HOBOW YCTAnOCTHOW AONTOBEYHOCTW HEOBXOAMMO YYMTLIBATbL BMAHKE
YMEHBLUEHUA TONWMHEI Ha YBENUYEHWE HANPSXKEHWA. YMeHbLUEHWE TONWWHbLI Takke HeoBXoAUMO YUUTLIBATL NPU KOHTPO-
ne npegena npoYHOCTU Ha pPaspbiB U M3BLITOYHOM NNacTUYeckoid gedopmMamm.

Cnepnyet 0TMETUTb, YTO YCTANOCTHbIE TPELLMHBI, PACMPOCTPAHALMECH OT KOPHS CBApHOIO LIBA, CNOXHO BbISBUTb
npy NpPOBEAEHNM WHCTPYMEHTaNbHOrO KOHTpons. Kpome Toro, ycTanocTHas OOMroBEeYHOCTb TakMX YYacTKOB HE MOXET
BbITh NpoAneHa WNMdOBaHNEM NOBEPXHOCTW CBAPHOIO LLBA.

Takke cnegyeT ydWTblBaTb, YTO CYLLUECTBYET BEPOSITHOCTL HaNW4Msl NPOWM3BOACTEEHHbIX AeheKTOB Ha cocedHUX
Y4YaCTKaX, pacrnonoXeHHbIX B HENMOCPeACTBEHHOW BNM30CTU OT Harpy)XeHHOro y4acTka, Ha KOTOpOoM BbINo BbIMOMHEHO BOC-
CTaHOBMNEHWE NOCPeACTBOM MOKaNkHOM WNMgOBaHWA BhIABMEHHbIX TpelyH. [pn 3TOM coceaHue ydacTku Taioke Bbinum
NoABEPXKEHBI CYLLECTBEHHOMY YCTANoCTHOMY Harpy»eHWto, Ho Ha HUX He Bbina NpoBeaeHo WNUdoBaHKe.
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MpunoxeHune D
(obsAzaTensHoe)

MeToObl OLEeHKU CONMPOTUBMEHUA MaTepuanos

D.1 BeegeHue

D.1.1 Uenb

B npunoxeHun D npuBedeHbl pekoMeHOauun M KpUTEpUU COOTBETCTBMA ANA METOA0B, KOTOpble MOryT BbiTb MC-
NoNbL30BaHbl MpKY onpefeneHnu NNacTUYeckoro paspyLueHUa Uy NMPOYHOCTHLIX XapakTePUCTUMK KOMMOHEHTOB Mog BO3-
OelcTBUEeM NpefenbHbIX Harpy3ok. B npunoxeHun D He paccmaTpusaeTca paspylUeHue U3-3a ManouuKnoBoi yCcTanocTu
¥ NOTEPU YCTOMYMBOCTH.

D.1.2 MeTtoabl

YCTOWYMBOCTE 2NEMEHTOB palisepa K nNnacTMYecKoMy paspylUeHW WMAW UX NMPOYHOCTHLIE XapaKTepUCTUKW Npu
BO3AEWCTBMM NpedenbHbIX Harpy3oK crnedyeT onpefenaTs C MOMOLLbH PacYeToB MK 3KCNEPUMEHTanbHbIX UCTbITaHWA.
MNpoekTHble pelweHns, chOPMMPOBAHHbLIE HA OCHOBE PEe3ynbTaToB WUCMbITaHWIA UNW AKCNyaTauMOHHbIX AaHHbIX, cnegyeT
NoATBEPXKAATL pacHeTamu.

KOHCTPYKTVMBHBIW pacHeT BKIIOYAET BLINOMHEHWE BBIMUCINEHWIA W NPOBEOEHWE aHanv3a C UCMNoNb30BaHWEM METO-
OOB YMCreHHoro MogdenvposaHus. NpoBedeHne BbIYMCIEHMI NpeanonaraeT onpegeneHne ConpoTUBNEHNS C MNOMOLLbIO
aHanuTuyeckux oopmyrn, HanpMMep MeToAoB pacyeTa Mo AOMNYCTUMBIM HAMPSHBKEHUSAM MW NO NpefenbHbIM Harpy3sKam.
Pesynetatel BEIMUCMEHWIA crieqyeT NPOBEPATeL ¢ UCNONb30BAHUEM METOAOB YMCNEHHOrO MOAENMPOBAaHWUSA /MK nocpen-
CTBOM MPOBEAEHUS UCMBITAHWA.

[poekTvpoBaHWe Ha OCHOBE pe3ynebTaToB METOOO0B YWUCIEHHOro MOLENUPOBaHWA (Hanpumep, MeToda KOHEeYHbIX
9MEMEHTOB UMM METOAA rPaHUYHbIX ANIEMEHTOB), BKIKOYAET:

- pacyet ynpyrux gegopmMmawui;

- aHanu3 npefdenbHblX COCTOSHWUIA Ha OCHOBE MOAENW WAaeanbHOro ynpyronnacTM4eckoro Matepyana v Teopvuu mMa-
MbIX ynpyronnacTu4eckux gedopmMaLmii;

- @Hanu3 NNacTUYecKoro paspyLlleHus Ha ocHoBe hakTnYeckoro AeopMaLUMoHHOMo YNpoOYHEHUs Matepuana v Te-
OpWKW NMacTU4HOCTU Npw Bonblnx aedopmaumnsx.

MpumedvyaHune — OnpegeneHue TOMLWUHBI CTEHKU TPYD HA OCHOBe aHanuUTU4eckux gopmyn (cMm. 6.5) asnseT-
Ca NpeanoyTUTENBHBIM NPU NPOEKTUPOBaHMM par3epa Mo CpaBHEHWIO C NPUMEHEHWEM METOA0B YMCNEHHOro MOGEeNMpo-
BaHWA MMM MCNOMNb30BaHWA PE3YNLTaToB UCMbITAHWA.

[nga BepudnKalLmm NpOEKTHbIX PeELLEeHUA MOryT BbiTh NpoBeaeHsbl ucneiTaHusa (cm. D.2.5).

PacueT Ha ycTanocTe cnegyeT NpoBOAWTE B COOTBETCTBUM € NONOXeHWAMU 6.4.9.

HanpsxeHna B anemMeHTax OMKHbI ObITe 06beAUHEHBI C UCNONb30BaHWEM KpuTepua Museca, Ho Takke MOXHO nNpu-
MEHHATE TEOPMIo HanBonbLUKMX KacaTenbHbIX HaNpshkeHnin Tpecka.

D.1.3 lMNpepgen npoYyHOCTU NpU NpeAenbHLIX HAarpy3Kkax
Hanpsikenne npw pacuyeTHoi Harpyske S;, MIa, gorkHo yOoBNETBOPATE CreaylolemMy KpUuTepuio npeaena npoy-
HOCTH:

2
Sdst'Rm.':?'Cf'Rucl (D.1)

rae Fy — KoahhULMEHT UCTONL30BaHIS,
R, — Npeaen npoYHocTk matepuana, MlMa (cm. 6.2.4);
C; — xoachhULUMEHT NCMONb30BaHMA A7 YCIOBUIA HarpyxeHusa (cM. Tabnuuy D.1).

Tabnuya D.1— KoadpuyneHT MCcnonb3oBaHua ANa YCNoBUI HArpyKeHus

YcnoBua HarpyxeHus (cny4ai) C; OcHoBa ana pacyeTa Buaa oTkasa
Cb6opka (3akpenneHune bontamu unm 1,35 OcHoBbIBaeTCcA Ha PakTUYECKMX PacHETHbLIX 3HAYEHWSX MPK
CBUHYMBAHWE) U pa3bopka (pas3BuHYK- Temneparype BbiNonHeHns cbopku/pasbopkiu
BaHue)
3aBofckue npuemo-caaTtovHble UCTbl- 1,35 OcHoBbIBaeTCHA Ha pakTUHECKUX 3HAaYeHUsAX NPy Temnepa-
TaHWs, TMAPOCTATUYECKOE NCMbITaHUE TYpE NPOBEAEHWs UCNbITaHWA 1 CBOMCTBax cnovaa (rmapo-
nog AaeneHuem CTaTU4EeCcKOoro UCnelTaHWs)
HopmaneHas akcnnyataums 1,00 OcHOBLIBAETCA Ha TOMLWMHE CTEHKW, NOABEPKEHHON KOPPO-

3UW, NpU NPOEKTHOW TemnepaType MeTanna
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OkoHYaHue mabnuusi D. 1

YcnoBus HarpyxkeHus (cry4am) o OcHoBa Ans pacyeTa Buaa oTkasa

JKkcnnyartauusa B HELLTaTHLIX YCNOBUAX 1,20 OcHoBbIBaeTCs Ha TONWWHE CTEHKKU, NOOBEPKEHHOM KOPPO-
3UW, NPV NPOEKTHOW TEMNepaType metanna

McnbiTaHue cucTeMbl Nog, AaBneHuem 1,20 OcCHOBbLIBaAETCSA Ha TOMLWMHE CTEHKUW, NOABEPHEHHOW KOPPO-
(B Mpouecce akcnnyaTauum) 3uu, Npy TEMMNEepaType UCNbITaHNS
BpemeHHble onepauuu 1,20 OcHoBbIBAETCA Ha TOMLWMHE CTEHKW, NOABEPKEHHOW KOPPO-

auK, Npu akTU4eCcKon TemnepaTtype Metanna

AeapwuiiHoe cocTosaHue (obecneveHune 1,50 OcHOBbIBAETCA HA TOMLWMHE CTEHKW, NOABEPKEHHOW KOPPO-
XKUBY4ECTH) 31K, Npy dakTU4ecKon TemnepaTtype MeTanna
MpumeyaHue — [onycTUMYyK Harpy3ky Ha KOMMOHEHT yCTaHaBMMBAKOT C NOMOLLLK KoadduumeHTa uc-

nonb3oBaHWA OnNA npefena npoYHOCTHU Martepuana. 3JTO 03Ha4aeT, 4YTo 06LIJ,VIL71 MWHUMarbBHBIA 3anac NpoOYHOCTK OT-
HOCUTENBHO NpeBbIWEHUA Npegena TeKy4ecT OnA HopManbHbIX (I'IpDEKTHbIX) yCHOBMﬁ KCNnyaTaunm CoCTtaBnAaAeT 1,5
AnA OCHOBHbIX HArpy3okK. anI aHannse npenenbHblX HArpy30K 40NYCTUMOE HarnpAaXeHne cCoCTaBnAeT ABe TPETW nNpeje-
Na TeKy4eCTWn AnA HOpManbHbIX yCJ'IOBMﬁ.

D.2 MN36biTo4Hana nnactuyeckas aedopmMauumsa

D.2.1 O6uwue nonoxeHunA

B D.2.1 npuBeneHbl NONOXKEHMA MO KOHTPOMK M30LITOYHOW NMnacTuyeckon AedopmMaun KOHCTPYKTUBHBLIX KOMMO-
HEHTOB.

[nst KOMNOHEHTOB CO CMOXHOW reoMeTpruyYecKkoi (PopMOIN /UMK CROXHOW CXEMOWN HarpyxeHWs paHKupoBaHue Ha-
NPSKEHWIA NpWU pacyeTte ynpyrix gedopmaunini TpedbyeT oT NpoekTMpoBLUMKa rMyBoKknX 3HaHMiA B aaHHoW obnactn. 1o
0coBEHHO aKkTyanbHO AN TPeXMepHLIX nonew HanpshkeHwi. NpuMeHeHWe METOLOB aHanvaa Ans ynpyronnacTuy4eckoro
MaTepuana pekoMeHOyeTcs B Criyyae, Korga NpoLecc paHXnpoBaHUS HaMNpsKeHUA MOXKET 4aTb HEOOHO3HAYHbLIE Pe3yrib-
Tartbl.

Mcnonb3oBaHue pesynsTaToB pacyeTa no ynpyro MoAenu U Knaccuukaumsa HanpsekeHWn B Lensax obocHoBaHWA
CTPYKTYPHOW LlenocTHocTU Anst paboTatolmx nof AaBneHUEM TONCTOCTEHHbBIX KOMMOHEHTOBR (C COOTHOLIEHWEM Avame-
Tpa K TonwuHe cTeHku MeHble 10), ocobeHHO, B OKPECTHOCTY KOHCTPYKTMBHBLIX HEOAHOPOAHOCTEN, MOXKET NPUBOAUTE K
HEKOHCEPBATUBHLIM pe3ynsTataMm M He pekoMeHayetcs. [lonyyeHne HeKOHCEpPBaTUBHLIX pe3yrnbTaTtoB OObACHAETCH He-
NMHENHLIMW pacnpeneneHuaMI HanpAXKEeHWA B TONCTOCTEHHbLIX CEYEHUSAX, KOTOPLIE HE MOTYT OblTb TOYHO NPeacTaBeHb
NMHENHLIM pacnpefeneHuem HanpaKeHWn, NCNomnb3yeMbIM B NpoLeaype Kateropusauuy 1 knaccudukaumnm HanpspreHni.
OwwndKK Npu pacnpefeneHny HanpsXKeHWin BO3pacTaloT B ClNyYae BO3HUKHOBEHWUS NNAacTMYHOCTW. Hanpumep, npu pacyeTe
MUKOBbIX HANPSXEHWIA B 3NeMEHTE TOMNWWHbI CTEHKW, pa3Mepbl KOTOPOro NpeBbilwakT S % OT TONLWMHBI CTEHKW, MAHEWHBINA
aHanua ynpyroct MOXET NPUBECTU K HEKOHCEPBATUBHOMY peaynkraTty. B aTux cnyyasix pekoMeHOyeTcsi BbINoSHeHue
aHanuaa ans ynpyronnacTu4eckoro matepuana.

OUEHKN MPOYHOCTU KOHCTPYKLKMM, MOMYYEHHbIE B pamMKax ynpyrol Mogenu, MoryT Nullb NpUONmKeHHoO XapakTepu-
30BaTb BO3MOXHOE pa3BUTME NnacTtuyHocTu. bonee ToyHoe MofenupoBaHue, obecneynBaloLLee 3alUMTy OT M3DLITOYHOW
nnacTudeckoil gecopmMauun, nogpasyMeBasT UCNONb3oBaHWe YNpYyronnacTUYeckMX MOEnen ans nonyyYeHust npenens-
HbIX HAarpy3oK WX Harpy3oK, NpMBOOALLMX K MIacTUYeCKOMY Pa3spyLUeHW0, OLEHOYHbLIX XapakTepucTuk agedopmMauum n
LIeNOCTHOCTM B OTHOLLUEHUM 0BecnevyeHnsi repMeTUYHOCTH.

D.2.2 AHanu3z MeToAoOM KOHEYHbLIX 3NIeMEHTOB

AHanM3 METOAOM KOHEYHbBIX 3NEMEHTOB AOMKEH ObiTh NPOBEAEH ANA BCEX OETarnel, KOTOpble ONpeaenstoT npoy-
HOCTb W FrEpMETUYHOCTE KOMMOHEHTA.

[Mpw aHann3e MeTOOOM KOHEYHbIX 3MeMEHTOB AOMKHbl BblTh MPegyCMOTPEHbI Mepbl ANA UCMOMb30BaHUA Haanexa-
LLMX TUNOB 3N1eMEeHTOB, MPOCTPaHCTBEHHOE paspeLleHe pacyeTHON CeTKM Modenu, HasHadeHns pasmepoB 1 (hopMel ane-
MEHTOB W OnpeAeneHus rpaHuYHbIX yenosui. [ns onpeaeneHns NoBbIWEHHBIX HanpsKeHUA U NOKanbHBIX NNacTUYECKUX
Aedopmauuii pacyeTHan ceTka MOOeny Ha KPUTWMYEeCKMX yyacTKax A0oMmkHa MMeTk Donee BbICOKOE NPOCTPaHCTBEHHOE
pa3pelueHue. bonee Toro, BaXHO MMETb HEMPEPbLIBHYIO 1 Be3 pe3knx 3MeHeHW NMOTHOCTL 3MeMEHTOB CETKM Ha y4acT-
Kax, rge OomKHbl BbiTe NpoaHanvManpoBaHbl Hanpsxenwa/gehopmaumn. Cnegyer NpOBOANTL aHanW3 YyBCTBUTEMNbHOCTH
K ceTKe pa3bveHns Ha anemeHTbl 4nA obecneveHna 4OCTOBEPHOCTM NPOrHO3MpOBaHua peayneratos. CnegyeT npegycma-
TpUBaTb MPOBEPKY Ka4ecTBa NPOCTPaHCTBEHHOW CETKU Mogenu.

Tam, rge NpUcyTCTBYET 3HAYUTENBHOE BMUMSAHNE HENMUHEeWHOCTW (CBOMNCTBa MaTepuana, Hanu4ine TpeHWsl, KOHTaKTa,
noTepu yCTOWYMBOCTU), AOMmkeH BbiTb NpoBeOeH HeNMHEWHbIA aHanui. TpexmepHbld aHanu3 cnegyet NpUMMeHdaTb Ansa
MPOrHO3MPOBaHWA TOYHOTO COMPOTUBINEHUA AeTaneil HECUMMETPUYHON (PopMbI (HanpuMmep, paspesHble Konela, 6onTel U
oTBepCTMA nod BonTbl) NPY HaNMYMKY HECUMMETPUYHBIX Harpy3oK K HanpsikeHnidi. CnegyeT BKNOYaTb B MOLENb KOHTaKT-
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Hble Mapbl ANA NpeacTaBleHns B3auMogencTBuS Mexdy KOHTaKTUPYOLWUMK NOBEPXHOCTAMM, HanpuMmep KOHTaKT Mexay
BUTKaMK pe3bbbl, ABOVHON/OAMHAPHBIA yNop B pe3bboBbIX COEOAMHEHUAX, KOHTAKTUPYIOLWMWE NOBEPXHOCTU dhnaHues, no-
BEPXHOCTUN YMNOTHEHUIA W KAHABOK NoA YNNOTHEHWUS, B3aUMOAEWCTBUE raviku 1 conaHua.

MpumeyvyaHune — MeTog pacyeta ynpyrnx gedopmauuid TpebyeT pasgeneHns HanpsKeHWd No KaTeropusm
Ha OCHOBHbIE W JOMONHUTENBHBIE. Takoe pasgeneHue He Bcerga odeBuaHo. OOuH M3 NpMMEpPOB — Knaccudukaumsa Ha-
MPSXKEHUS CBUHYMBAHWA BO BTYMKe chraHua. YnpyronnacTuyeckuii aHanna He TpebyeT KaTteropusauum Ha OCHOBHbIE U
LOOMOMNHUTENBHLIE HAMPSXKEHUS U OAET €AWHCTBEHHbLIM pe3ynsTaT (KoToporo B o6LemM cnydae HeT Npu KaTeropuaaumy Ha-
NpsKeHU). YnpyronnacTUYeckni aHanma METOA0M KOHEYHbIX anemMeHToB obecneyreaeTt Gonee peanucTUYHOE U TOYHOE
MOZENUPOBaHWE HaNpPsKeHWA, AehopMaLvii U CMELLEHUIA, YeM YNPYIIA aHanua, BKINYas nepepacnpeaeneHme nokarnb-
HbIX Harpy3oK 13-3a nNnacTu4eckux gedopmaLinini 40 MakCUMansHOW HecyLLen cnocoBHOCTH UIM COMPOTURIIEHNS.

Ecnu coeguHutens MoXeT BbiTb pacCMOTPEH KaK OCeCMMMETPUYHLIN, a Tpyba nogsepraetca achekTUBHOMY Ha-
TsKeHuo T, n narnbatowemy MoMeHTy My, TO MOMEHT MOXeT BbiTb Npeobpa3oBaH B 3KBMBANEHTHYHO OCEBYI0 Harpyaky.
O6Lwyo oceByHo Harpy3ky, AelCcTBYOLY0 Ha TpyDy, onpegenstoT no dopmyne

Teot = Ta " Top (D.2)

roe Teq — 3KBMBANEHTHOE HaTAXeHWe BCNeacTeue OercTBUS Marnbarowero MoMeHTa Mbm' onpegendemoe no CbOpMyJ'IE.‘

My - T 32-f- (D, — LR

Moo r , D.3
s Ao Mo 3= (Do-2- 1F e

!
roe Teq — 3KBMBaneHTHoe aheKTUBHOE HATAXKEHUE, Bbl3BaHHOE U3rMbatowmnm momeHToMm, H;
r — cpegHuin paguyc Tpyoel, M;
| — MOMEHT MHepLmK TpyBkl, M*:
A, — nnouiagb Nonepe4Horo ceveHna TpyGel, m2;
t, — TonuwmHa cTeHkn Tpybel 6ea oonyckos, m;
D, — yCNoBHbIA UM HOMUHATBHLIN HAPYXHBIA anameTp TpyGbl, M.

[JaHHana KoHUEenuWsa SKBUBaNeHTHOro aeKTUBHOIO HATSKEHWA NPOCTas U HEMHOMO KOHCEepBaTUBHAs, 0CcOBEHHO
LNA KOMMOHEHTOB, e NepedatoLllMid Harpy3ky AMaMeTp KOMMOHEHTa CYLLECTBEHHO OTNIMYAETCA OT CpeaHero guameTpa
TpyBbl. MoryT GbITh TakKe UCNONb30BaHLI anNsTEPHATUBHLIE BEPUIMKALUMOHHBIE (DOPMYTIbI.

n puMmedaHune — Mopenu poBaHKue BonToBbIX OTBepCTIfII;I npu oceCMMMETPHUYHOM aHanumae Cb]"laHLl,E.‘B MeTogoM
KOHEYHbIX 3NeMeHTOB Tpe6yeT pac4yeTa MCKYCCTBEHHO yXyOLUEeHHbIX UK MO,D,MCbI/ELI,I/IpOBaHHbIX CBOWCTB MaTepuana. 310
HeobxogMmo ansi y4yeTa W3MEHEHHOW KEeCTKOCTU U3-3a HEeOOHOPOOHOCTH OTBepCTIfIVI. [aHHbI nogxod He pekomMeHgyeT-
CA AnAa ynpyronnactu4eckKoro aHanvia npejgena npo4yHOCTU KM TpeﬁyETCH BbINONHEHWE HEeKOTOPbIX BUOOB TPEXMEpPHOro
aHanuaa, nubo aHanuaa nonosuHel BonToBoro CeKTopa ond CUMMETPUYHOrO HarpyXeHusa Mnmv nonoBUHbI (pnaHLLa ansa
HarpyxeHus VI3FM68}OLIJ,MM MomMeHToM. OBanbHOCTb nonepeYyHoro ce4vyeHus pr6b| BcnegcTene ,ElegICTBIAH I/ISFVIﬁal'OLLI,eFO
MOMEHTa He NPpUHMMaKT BO BHUMaHWe npyu oceCUMMeTpU4YHOM aHanumase.

HomkHbl BbITE NOCTPOEHbLI KPUBLIE «HArpy3ka — nepeMeLLeHMe» 1 BbINOMHEHa UX OLeHKa ANS KOMMNOHEHTOB, He-
CYLLMX OCHOBHYIO Harpysky B COeAMHEHUSX, Tak1X Kak conaHubl 1 BonTel, B 4ONONHEHWE K KOHTAKTHOMY YCUMWIO, TAKOMY
Kak gaBneHue B YNNOTHEHWW W KOHTaKTHOe JaBneHue Npy OeACTBUKM Harpy3Ku.

HeobxoamMmo paccmaTpueaTs BUAHKME OONYCKOB, 0COBEHHO ANS pasMepoB YNMOTHUTENBHBIX KoMnew, U AUaMeTpPoB Ka-
HaBOK nop ynnoTHeHus. CnegyeT NPOBOAMTE aHaNM3 YYBCTBUTENBHOCTU B OTHOLLEHUM CNeaytoLnx 3HaYMMbIX NapamMeTpoR:

- JOMYCKW Ha reoMeTpuyeckue pasmMepbl, HAanpUMep YNMOTHEHUA M SNEMEHTOB, ABNSIOLMXCA KOHLEHTpaTopamu
HanpsKeHU;

- TPeHWE;

- NpegBapuTEnBHOE HarpyKeHue;

- pacyeTHas NpPOYHOCTL Matepuana fetanei B KOMNOHEHTe, BkMNYas TpyOy, cBapHble Webl, 6onTsbl U T. 4.

[na HecyLMx Harpy3Ky YNmOTHEHUIA X CONPOTMBREHME CNEeayeT OLEeHWBaTb C y4eTOM 0BecnedeHs repMeTU4HOCTH
nog OeWCTBMEM HarpysoK B NpoLecce CBUHYMBaHWA W Nocnegytowlei akcnnyataumun. OueHKy HeoBxoaMmo NpoBoanTE 4nA
YCMNOBUWIA BBICOKOTO W HM3KOTO BHYTPEHHEro AaBMNeHUA B COMETAHWUU C BHELUHWM AaBNeHUeM.

Mogenb ans aHannsa MeTO4OM KOHEYHbIX 3MIEMEHTOB AOMKHa BKIIOYATb y4acToK conpsiraemMoi Tpy6bl goctatou-
HOM ONWMHbI ANS UCKMIOYEHUs TpaHWYHbIX adhchekToB. [omkHbl BbiTh NpoaHanuaMpoBaHbl CBapHble LUBbl COEAWHEHHbIX
Tpy6. OcoBoe BHUMAaHWE cnedyeT YAenaTs KOHUEHTPAaLUUMA HAanNpaKeHWA, BO3HUKAKOLMX BO BHYTPEHHUX W BHELUHWX CBap-
HbIX LUBAX M3-33 BIMSHUA COELUHUTENS UMK KOMMOHEHTA.

D.2.3 PacyeT ynpyrux gechopmaLMi — Kateropusauua HanpsxxeHUH
B Tabnuue D.2 npuBeaeHbl orpaHUYeHns 4NA NIMHEapWU30BaHHbIX HAaNPsKEHWIA, YA0BNETBOPALLMX PACHETHBIM Ha-
rpy3kam, BKMNoYas YWUCTLIA COBWT U CTATUYECKUE CMUHAKOLLME Harpy3Ku.
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MpoBepKky NPOYHOCTH AOMKHE! ObITh BLINOMHEHB! ANA BCEX MPUMEHUMBIX CEYEHUA KOMNOHEHTOB W B NPUIEratoLmx
cekuusax Tpyb, rae HanpsXKeHUs 3aBUCAT OT BO3AEHCTBUA HA KOMMOHEHT.

Ona cdnaHuee noanexar nNpoBepke UMNUHAPWUYECKUE BTYNKW, napannenbHble ocu dnadua v vyacte cnaHua, co-
Jepxallaa oTBepcTua Ansg 6onTo..

[ns oUEeHKN HaNPsKeHUA OT NPOEKTHBIX HArpy30K Camy Harpy3ku JOMmKHb! BbITh BHaYane nuHeapusoeaHbl. Hanps-
XEHMS OT NMMHEaPW30BaHHbIX HArpy3oK AOMKHbI ObiTb pa3AeneHbl Ha OCHOBHbIE W OOMONMHUTENBHbIE.

[nsa npefeapuTenbHO HArpyXeHHbIX KOMMOHEHTOB pa3sfeneHne HanpsKeHWn Ha OCHOBHBLIE 1 AOMNOMHWUTENbHbIE ANs
nocnenywLLero aHanMaa ycrnoBuid HarpyKeHus sABNAETCA CNoXHON 3agadeit. B aTux cnyvasx pekoMeHAyeTcs BbINOMHATh
YNpYyronnacTu4eckvii aHanua Unu UCnonb3oBaTh NpeaernbHbIe HArpy3kuy, onpeaensemMbie aHanuTUYecKUMY MeTodaMu.

[na KOMMNOHEHTOB pai3epa KpUTepUU OOMYCTUMBIX HAMPSBKEHWI, NpyvBedeHHble B Tabnuue D.2, npuMeHuMsl ans
KOMBUHUPOBAHHBIX 9KBUBAMNEHTHbIX HanpsxeHun Muaeca, nonyyYeHHbIX U3 NMHeapU30BaHHbIX HaNpsKeHWA. [pu Hanuuum
HanpsBKeHUs CKATUA HEOBXOOUMO BbINOMHATL OLEHKY MOTEPH YCTOMYMBOCTH.

Ecnu HanpskeHWa oT NpeaBapuTEnbHOIO HarpyXeHus U TEMNepaTypHOro pacluMpeHns paccMaTpUBakT Kak gonor-
HUTENLHbIE, TO U3TOTOBUTENL OOMKEH NOKa3aThb, YTO Nbble NOCToAHHbLIE AedopMaLMK OT NPeaBapUTENbLHOMO Harpyxe-
HWA HE NPUBOAAT K NoTepe hyHKLUOHANBHOCTU.

Ta6bnuua D.2 — Kateropuw HanpsKeHWA 1 4ONYCTUMbIE HANPSKEHNUA

IuHeapun3oBaHHOe 3KBUBANEHTHoeS ,D,OﬂyCTVIMOE hanpsxehue

HanpspkeHue no Musecy

Obuwee BonTbl (30Ha BnagvHbl)
O6Lwee ocHOBHOE MeMOpaHHOe HanpshkeHue 2 ]
(6,,)p S="Cs- 0 (6.)p S= Ci o
P88 eq/P, =g " ~f Oy eq/P, =g "~ Oy
INokanbHoe ocHOBHOE MeMBpaHHoe HanpskeHue
b B P (Gag)p S Cs- 0y, HenpumeHumo
I

OcHoBHoe membpaHHoe (obLlee unu nokansHoe)
Mc 0CHOBHOE Marnbatollee HanpsxeHe (Ogqlp = Cs- o), (Geglp = Cr 0y,
(P + Ppg) vnm (P + Pp)

QOcHosHoe (P) nntoc gononHuTtensHoe (Q,)

MemBpaHHble HanpsxeHus + uarubaiollee Ha- HenpumeHumo (Oeq)py+Quetpos = 0,75 G 0,
npsKeHve
OcHOBHORM NMNOC OOMNOMHUTENBHBIA pa3max d

o Ao =200 Ao <0
HanpPsXeHUiA® (P, + Py + Q) unn (P, + Ppg + Q) (AGeglpsq, <20 - oy (AGeqlprq, <0y
OCHOBHOE CpeaHee KacaTenbHOe HanpsbkeHne Py, (tsp)p, =04 G- o, (tep)p, 0.4 Cs- oy,
CpeaHee HanpspkeHUWe CMATUA Pbrﬁ 9 (Gbr)p+gs = Gy HenpumeHumo

8 COOTBETCTBUE OrpaHUYeHUsAM 0BLLNX MEMBpPaHHBLIX OCHOBHbIX HaNpPsKeHW Ans Tpy6, coeanHeHHBIX ¢ KOMMo-
HEHTOM, AOCTUIaeTCs 3a CYET TOMNWMHEI CTEHKM TPYDbI, CNedoBaTeNsHO HanpsaXeHusl He 4onycKaeTcs KOHTPONMpPoBaTh
OaHHBIM METOAOM.

b PaccTosiHMe, Ha KOTOPOM OCHOBHOE MeMBpaHHOE HarnpsikeHue P, npesbiwaet 0,75 npedena TeKy4ecTH, He
AOIDKHO MPEeBbIlWaTh 3Ha4eHns ¥r « f; Mo HanpaBneHuo ocu.

¢ [onycTuMble 3HaYeHUS OCHOBHOTO MIOC AOMOMHUTENBHOIO pa3maxa HanpshKeHWi 419 KOMNOHEHTa NPUBEOEHbI
ANs KOHTPoNs ynpyrux Aedbopmaumii nocne HecKomnbKMX LIMKMOB paboynx Harpy3ok, MMerLwux MakcumarnbHbl A pasmax.
Mpyv onpedeneHWM MakCMManbHOrO pasmaxa Ans OCHOBHOro MMC AOMOMNMHWUTENbHOMO HanpseHWd Heobxoanmo
paccMOTpeTe COYETAHWA LIMKIMOB Pa3nuMYHOW NPUPOALI, KOTOPbLIE MOTYT NpUBECTU K ObLleMy paszMaxy HanpsKeHun,
BonbLlwemy, YemM pazMax HanpsHKeHWn nNpy Nobom OTAENBEHOM LMKIE.

d NononnuTtenbHble HanpseHna nocrie cBOpkn GONTOBOMO COEAMHEHWA BKMKOYAIOT HAaMpPsXeHWs OoT
NpPeABapuUTENEHOIO Harpy>KeHUs 1 oT TENMOBOIO PacLUMpPEeHUs.

© B npouecce GONTOBOrO COBAUHEHUA HanpsikeHne BoNTa ABMSETCH OCHOBHbLIM.

f B cnyuae, korna pacctosHue [0 kpas KOMNOHeHTa Bonblie, YeM paccTOsHWE, Ha KOTOPOM MpUKNaabIBaeTcs
CMUHAaKLWAas HarpysKa, HanpsxeHWe CMATUA MOXeT ObITb yBennyeHo B 1,5 pasa.

9 Korga onopHble Harpy3kn NpUKNagbIBaroTca K geTansaM, MMetowmm cBoboaHble rpaHulbl, Takme Kak BelcTyna-
IOWMIA Kpan, cnegyeT y4uTbIBaTh BO3MOXHOCTb PaspyLUEHUs Npu CABUrE.

Hanpspkenuns ana 6onToB JomkHbI BbITb OrpaHUYEeHbl 3HAYEHWAMK, ONpedenaeMbiMU B COOTBETCTBUMM C Tabnu-
uen D.2. Heo6xoomMmo onpefenuTb KONWYeCcTBO NonepedHbIX cevyeHnid BonToB 1 nnolwaib aTX cedeHui, Heobxoaumblx
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ans obecnevyeHna CoNPoTUBIEHWSA OCHOBHBIM Harpyakam. B npouecce aHanu3a 6ONTOBbLIX COEAMHEHWIA HeOBXOANMO Y4M-
ThIBATE HAarpy3Ky oT adychekTa pelyara, Bei3BaHHOTO NOBOPOTOM KOHTAKTUPYHOLWMWX NOBEPXHOCTEN.

CpedHUM KacaTenbHbIM HanpsKeHUeM ABNAETCA cpeaHee HanpsXeHWe B NONepeYyHOM CeYEHUW, PACTIONOKEHHOM
napannensHo HanpaeneHW AeACTBUS Harpyaki. MNpuMepom Takoro HanpsaxeHUa ABNAETCA cpeaHee HanpskeHue BAOMb
BNaguH BUTKOB pe3bbbl NPy NPUNOXKEeHWM OCEBOIM HAarpy3kn K coegmHuTento. CpegHue OonyCTUMbIE KacaTenbHble Hampsi-
*eHus B Tabrivue D.2 onpepenerbl ona yrna nneda 90°. [Ing onpegenerlna npegenbHbIX HAarpy3ok Npu Opyrx 3Ha4eHun
yrna MoryT 6blTb MCMNOMb30BaHbI NMOMNSA NUHWIA CKOMbKEHWS.

CpegHee HanpsikeHWe CMATUS — 3TO HanpshkeHWe, HanpaBnieHHOe Mo HopManu K ComnpuKacalowmMcs noBepx-
HOCTAM YacTei KoMnoHeHTa. [Ina coeguHUTENA NpUMepaMy Hanps)eHWin CMATUA ABNAITCA HOpMAasbHbIE HanpsKeHWs
Mexay pe3bbamu B CoeauHeHWW, Y NpeaBapuTenbHO Harpy)XeHHLIX TOPLOB UNv Mexady wanbamu, kynadykamu u T. n. u
KOPMyCOM COedUHUTENS.

B kayecTBe anbTepHaTUBbl BO3MOXKHO NPEBbLILLEHME OMYCTUMOrO HaNPsXKeHWs CMATMA NPW YCIIOBUM, YTO AONYCTM-
MOCTb 3TOr0 NPEeBbLILIEHWS NOATBEPKAEHA C NMOMOLLLI UCMBbITAHUIA UMK PacYeTOB U UMELOLLAs MECTO NOCTosHHasA gedop-
Maumsa He BNUSET Ha yHKUMOHANbHbBIE NapaMeTpLl KOMNOHEHTA.

[na pacyeTa 3KkBUBRANEHTHOMO HANPSHKEHUS No Mu3ecy TpU COCTABNAKLLIMX OCHOBHBIX NMHEAPU30BAHHLIX HAMpPSKe-
HUIA CYMMUPYIOT Mo doopmyne

1
Oea = y2 Vio, — 0, + (0, — 6, + (0, — oF, (0]
A€ Ggq — OKBWBANEHTHOE HaMpsKeHne no Mwnzecy, Mla;

04, Oy, O3 — OCHOBHbIe Hanpsikernus, Mla, B HanpasneHusax 1, 2 1 3 COOTBETCTBEHHO.

B crniyyae, Kkorga HanpaeleHMA OCHOBHbIX Hal'lpFl)i(eHVllﬁ OOWNHaKOBbBI ANnA yCJ'IOBMIjl aunb, pasmaxm OCHOBHbIX Hanpa-
KEHUN onpenenAlT B COOTBETCTBMW C BblpaXXeHUAMMK:

(Ao)y = (Agy), — (Acy)y; (D.5)

(Ao), = (Aoy), — (Aoy)p, (D.6)

(Ac)y = (Acy), — (Acy)y, (D.7)
rae (Ac)y, (Ac),, (Ac); — pasamax OCHOBHbIX HanpsikeHuid, MlMa, B HanpasneHusx 1, 2 1 3 COOTBETCTBEHHO.

Paamax aKBMBaneHTHOro HanpaxXeHna Mmexagy yCnoBuAMKM HarpyxeHma a v b onpeaenAarnT B COOTBETCTBUMX C Bbl-
paxeHunem

Oun = 75 * VI{BoY, ~ (Bo)F + (Ao}, — (Bo)F * [(Ao), ~ (Bo)F- ©8)

J'IwHeapnsau,Mﬂ npegycmaTtpueaeT NOUCK OnA KayK4oW CocTaBnsaLen HanpsaxXeHuA no TornnHe cekunm TNIMHENHOoro
pacnpegeneHnd, Nnpy KOTOPOM 3KBUBANEHTHbLIE HArpy3ka n MOMEHT MMEKT Takune Xe 3Ha4YeHWA, YTO 1 CpaKTVI‘-IECKHB.

KomnoHeHTbI MEMﬁpaHHDrD HanpaxeHna ABNAKTCA NOCTOAHHBIMKW NO TONWWHE CTEHKW W BOONb y4YacCTKa INUMHUAK
KOHTaKTa, KakK NoKa3aHO B BblpaXeHWUn

(D.9)

roe 6, — membpaHHoe Hanpsxexue, MMa;
G — HanpsikeHue, MlMa;
t — TOMLUWHA CTEHKW, M;
ry — Pafuyc CeveHus, M.

KoMnoHeHTh! uarubatoLlero HanpaxeHWAa Ha obonx KoHuax y4acTka KOHTaKTa NMHUK onpenendatoT no cpoprvlyne

6
=+ — - |olrs) - (raddrs,

Op itz_! {rs) - (rs)drs (D.10)

2

roe o, — narnbalollee HanpsbkeHue, MlMa;

ocTanbHbIE NEPEMEHHbIE COOTBETCTBYHOT BhipaxeHuto (D.9).
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LONsa NMHENHbIX HanpsSXKeHWn B cevyeHur (TONWKHe), HanpuMep B Tpybe, NogBEpKEeHHOW NpocToMy U3rnby, Mem-
BpaHHbIe 1 M3rMbaloLme COCTaBMSIOLWME PacCYUTLIBAOT No hopMynam:

e (6mr2+ o) ; (D.11)
Gy =t {Om * So) ; So) (D.12)

roe G,,, — HanpsxeHwe Ha BHYTpPeHHel cTopoHe cTeHku, Ma;
G, — HanpsiKeHne Ha Hapy»HOW CTOpoHe CTeHKW, MIa.

He pekoMeHOyeTCA NpoOBOAUTE NMHEAPW3aUWKO KacaTernbHbIX HaI'IpFl)KeHVII:‘"I. BmecTo atoro ans pacyeTa BCbeeKTVIB-
HbIX Hal'lpﬂ)KEHI/Iﬁ no MVI3B{3y [O0CTaToYHO onpenennTe cpejHee 3Ha4dYeHne HanpsaxeHnsa B CeYeHUn. Takke gns NpoBepKn
CYMMbI MeMﬁpaHHbIX n VI3FI.168IOLLMX HaI'IpH}KEHIIIIFI Ha BHelWlHeM WUk BHYTpeHHeEM OUaMeTpe KOMMOHEeHTa, HaxoaAleroca
noa qeﬁcmmem BHYTPEHHETO WU BHELWIHEro gaBneHws, HeOﬁXO,D,VIMO MNCNONb30BaTb CbaI{TM"IECI{ME 3Ha4YeHWA OaBneHus
ana onpeneneHuA pa,qwaanoﬁ COoCTaensLLEn HanpsXXeHuA.

B Cny4vasx, Kora sHa4yuTenbHaa BHELWHAA Harpys3ka 06ycn03neHa Kpy4deHuem, cpefHee KacatenbHoe HanpsxeHune
'[',e, Ma, B paccMaTpueaeMom nonepeyHoM cedeHU MOXeT BbITb annpoKCMMUpPOBaHO BblpaXKeHem

Mr-rnp
U Sy (D.13)
raoe My — NPUNOXeHHbLIA KpYTALWNA MOMEHT, H-M;
I, — CPEAHWIA pagnyc ceveHus, M;
J — NONSApHLI MOMEHT MHEPLIMK cevenus, M2,
Mpumeyanue — B [8] (npunoxeHue C) npuBedeHO oNVUcaHWe 3TOro MeToa.

D.2.4 YnpyronnacTM4eckui aHanus MeTogoM KOHe4YHbIX 3NeMEeHTOB

YnpyronnacTU4eckuin aHanma MeETOAOM KOHEMHbIX 3MeMEHTOB MOXHO MCMOMNbL30BaTh AN ONpefeneHus Makcumans-
HOW AONYCTUMOI Harpy3ku Unu NnacTUY4ecKoro HarpyeHusa U hyHKUMOHAMNBHBIX orpaHudeHnid. [lonycTuMyto Harpyaky Ha
KOMMOHEHT YCTaHaBNMBAKT NOCPEACTBOM MPUMEHEHUA KO3hdULUMEHTA MCMONbL30BaHWA ANA nNpefena NpoYHoCTU mMaTe-
pwana (cM. D.1.3). AHanua ynpyronnacTUYecknx HanpsxeHnin obecnevymBaeT Bonee TOMHYIO OUEHKY ANndA 3allnTbl KOM-
MOHEHTa OT MOBLIWEHHBLIX NNacTU4ecknx Aedopmalmii No CpaBHEHWID ¢ METOAOM pacyeTa ynpyrux gedopmacuin (cm.
D.2.3), Tak kak Bonee TOYHO anNpoKCUMUPYeT haKTUYECKME NPOYHOCTHLIE CBONCTBA.

[omkHa BbiTe pazpaboTaHa KOHEYHO-3NEMEHTHAnA MOAENb KOMMOHEHTA, YYMTLIBAKOLWAA €ro CYLLECTBEHHbIE reo-
MeTpuyeckne xapaktepuctuku. Cetka, ucnonb3yemasi Ans aHanu3a METOAOM KOHEYHbIX 3N1eMEeHTOB, A0oMmkHa obecrneyn-
BaTb AOCTaTO4MHO TOMHOE MOAENWPOBAHWME MEOMETPUM KOMMOHEHTA, IPaHMYHbIX YCIOBUIA M NPUKNaabIBaeMbIX HArpy3okK.
[ononHuTensHO, AOMKHO ObITe 0BecnevyeHo yBENMYEHWE NPOCTPAHCTBEHHONO pa3peLleHns pacyeTHOW CETKM MOLENN B
30HaX BO3HUKHOBEHWSA W KOHLEHTPAUWMW HanpsKeHuid. [na JOCTMKEHWA HEODXOOMMOW TOYHOCTM ONMUCAHWMA HanpaXKeHns
1 gedopmaLiMii B KOMMNOHEHTE MOXET NOTPeboBaTLCH NPOBEAEHWE AaHANW3a HECKONMBKNX KOHEYHO-3NEMEHTHBIX MOZENEN.
LWnuneku 1 6onTel MOXHO MOAENVMPOBATL B Biuae 6anoyHbIX 3NeMEHTOB UMW TBEPAOTENbHLIX AMIEMEHTOB B 30HE BNaawvH,
He YYMTbIBasA NOKanbHbIE KOHLEHTpaLUWM HANPSKEHNA B BUTKaX pe3bbbl.

LlenocTHOCTL YNMOTHEHMSA B OTHOLUIEHWM ODecneveHus repMeTU4HOCTM JoMmkHa ObITb OLeHeHa No pacnpenene-
HWKO KOHTaKTHLIX HaNpsbKeHWA Mexay YNIOTHAEMbIMW MOBEPXHOCTAMK. XapakTepUCTUKM pacnpeneneHust HanpsXkKeHuin B
30HE KOHTaKTa YNINOTHEHWA, Takne Kak OnvHa, lWvpuHa u oblwasa dopma, B Haubonblien Mepe BNUSIOT Ha onpegeneHne
CBOWCTB YMMOTHEHUS.

MpumedaHMe — AHanU3 nNpefenbHbIX COCTOAHMIA OCHOBaH Ha MOAENW MOearbHOro ynpyronnacTU4eckoro
martepuana 1 Teopun ManbiX YNpyronnactuieckux deopmauuid. AHanM3 NNacTMYecKoro paspylieHus GazvpyeTcs Ha
dhakTryeckom AedopMaLMOHHOM YNPOYHEHMM MATeprana u TEoPWUKM NacTUYHOCTM NpW Bonblmx gedopMaLmnsx.

AHanm3 MeToaoM KOHEYHbIX 3MEMEHTOB O0MmkeH ObiTb NPOBEAeH HAa OCHOBEe ycrnoBus TekydecTu Museca m ac-
COLMMPOBaHHOIO 3aKoHa MIacTUYecKoro TeveHus. BoaMoxHO gonylleHne 0 HanmuyMu M30TponHoro aedopmauyoHHOro
ynpodHeHus. MNpegen Teky4ecTn, Kak npaBumo, onpedensioT Kak HanpsbkeHne, npusogsllee k 0,5 % obwen gedopmaumm
(cm. 6.4.6). D10 cooTBETCTBYET OCTAaTOYHOM nnactuydeckon aedopmaumu 0,2 %. Micnonb3yemble KPUBbIE UCTUHHBIX Oe-
thopmMauuin «HanpskeHne — gedopmMaumnsa» JOMKHbl OTpaxaThb 9ToT addhekT. [Npegen conpoTUBNEHUSA KOMMNOHEHTa MOXET
ObITb ONpeneneH NOCPeacTBOM NMPONOPLUMOHANEHOIO YBENMYEHUSA BCEX HArPY30K, BKITHOYEHHbIX B PACHETHLIN BapMaHT Ha-
rPY3KW, [0 TeX NMop, NoKa KOMMOHEHT HEe CMOXKET BonbLUe BblAEPKUBATL HArpy3ky n/unu ByaetT UMeTb MECTO 3HAYUTENBHAA
nnacTudeckaa aedopmaumns, KOTopasa NPUBEOET K YXYALWEHNO hyHKLMOHAMNBHLIX XapakTEPUCTUK KOMMOHEHTa UMK YCKO-
pwuT ero pasveguHeHve. MakcumansHas onycTUMan Harpyaka unu 3HavyeHue nNnacTUyYeckoro Harpy)XeHus OOmKHbI DbiTb
onpeeneHbl Kak MMHMMAanbHOE U3 Criedyownx 3Ha4eHA:
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a) oM KpUTEPWIA, NPeACcTaBNALLMA CODOW Harpyaky, KoTopas NPUBOAWT K OBLLIEN CTPYKTYPHOW HEYCTONYNBOCTH,
T. €. MAaKCUMAarnbHY0 Harpyaky. [1ns oLueHKX cneayeT UCnonb30BaTh NpeaernsHoe 3HadeHne obLiein gedopmMauumn KOHCTPYK-
umu B cootBeTcTBUKM ¢ D.2.5;

b) KpuTepu nokansHON HEYCTOWYMBOCTK, NPencTaBNaoLWMA coboi HarpysKky, Npu KOTOPOW 3KBWBANEeHTHas ocTa-
TOYHas nnactudeckas gedopmaums no Muzecy npeBbllIaeT KPUTEPUWIA, NpUBEdeHHbIA B BolpaxeHun (D.14), B nobon
TOYKE KOMMOHEHTA:

; ]
Epeq SMIN [0,1;0,5-(1—4}, (D.14)
Gy
€ &,,, — 9KBUBANEHTHas NiacTUieckas fedhopmanns;
G, — pacyeTHbIN Npegen TeKy4ecTW NpU MakcMManbHOW pacyeTHol Temnepatype, Mla;

GZ — pacyeTHLIN Npeagen NPoYHOCTI Ha PacTaXeHWe NpKY MakcumaneHoW pacyeTHoW Temnepatype, MMa;

c) kpuTepuii obecneveHnsa Tpebyemoin hyHKLUMOHANEHOCTA, KOTOPOMY AOMKHEI COOTBETCTBOBATL BCE YYACTKW KOM-
MOHEHTA NPV BO3OEWCTBUM PACYETHLIX HArpysok, T. €. yHKUMOHanNbHBIE NapameTpbl AoMmKHbl ObiTe obecnedveHsl nocne
BO30EWCTBMSA Kak HOpMarbHBIX, TaK U 3KCTpemMarnbHblX Harpy3ok. Ecnu gaHHoe TpeboeaHWe onpedeneHo 3akas4qnkom, To
doyHKUMOHaNbHbLIE NapamMeTphbl Takxe OOMKHBI obecnevymBaTbCs Nocne Bo34encTBMs 0cobbiX Harpy3ok. B kavecTBe kpute-
pueB oLeHkK Tpebyemoi dyHKUMOHANBHOCTH NPKY 3a4aHHON Harpy3ke MOXHO MPUBECTU credytoLlyue NpUMephbl:

- Harpyska, NpvBOOALLAas K BO3HWKHOBEHWIO yTeukn dnonga, T. e. Harpyska, NpyM KOTOPOW KOHTaKTHOe JaBneHue
CTaHOBUTCA MeHblle, Yem [aBneHue yaepxveaemoro doniovaa, yMHOXEHHOe Ha COOTBETCTBYIOLWMIA KoahduumeHT Bes-
onacHocTu (cMm. npunoxenve H);

- Harpyska, NpeBbllLatoLLasn CONPOTUMBIEHNE TPEHWA U NPUBOAALLANA K padbequHeHWo pe3bbbl/Kynaqkos;

- Harpyska, npuBoAsLWas K NocTosiHHOW AedopMaluy CO 3Ha4eHWeM, MpPU KOTOPOW KOMMOHEHT TepseT (OyHKLM-
OHarnkbHble CBOWCTBA, HanpvMep B pesyfbTaTe MHOTOKPaTHOMO CBUHYMBAHWS/PasBUHYMBAHWUS COEAWHWTENS, MOBTOPHOM
durKcauun coeguHUTENER HKHEro yana-npeseHTopa pansepa 3/PC, noTepy npeaBapuTEnbHONO HarpyXeHus, YTo MOXET
BbI3bIBATb YTEYKY, YCTANOCTHOE NOBPEXAEHWUE UMN MEXGHUYECKOE UCTUPaHME.

Mnactnyeckan gedopmaumna 6e3 petyeTuHra (HakonneHwa gecpopmMmaumm) UMeeT MECTO B CIyyae, Koraa OecTBYeT
TOMbKO OCHOBHOE LMKINMYECKOE HarpyxeHue (KOHTponupyemasi Harpyska), a CyMMapHble amninuTyabl Harpy3oK B Kaxaoun
TOYKE LMKNa He NPeBbIWaT MaKCUManbHOW AOMYCTUMOW Harpy3ku MM NnacTUYeckoro HarpyxeHus. B atom cnydae He
TpebyeTca NpoBOAUTE NPOBEPKY Ha hopMMpOBaHWE HAKOMMEHHOW NnacTuyeckon gedopmMaumun. PeTUeTUHr crnegyeT yun-
TbIBaTh B Chy4ae AeNCTBUS LMKNMYECKOro 4ONONHUTENBHOMO HarpyXeHwus (KOHTPONMpyemMoe CMeLLeHne) Nc OCHOBHOE
HarpyxeHve (koHTponupyemas Harpyaka). [1pn KoHTpone peT4yeTuHra He crnedyeTt MCMonb3oBaTh M30TPoNHoe Aedopma-
UMoHHOE ynpodHeHne. Ecnn koHTponupyemasa Harpyska v KOHTPONMpyemoe CMEeLLeHWe OMpedensioTcs KaK OCHOBHble
Harpysku, To Npv NPOeKTMPOBaHUW He TpebyeTcs NPOBOAWTE MPOBEPKY HAKOMMeHHoW Aedopmauunn.

KpuTepuu, ucnonesyemble ans onpegeneHns mMakcuManbHOW AOMYCTMMOW Harpy3ku MM NNacTUYeckoro Harpy-
XeHus, npegnonaralT OTCyTCTBMEe OedeKToB, XeCTkoe W ynpyroe noBedeHWe maTepuana v ycureHuwe CBapHOro LWBa,
ecnu npumeHnmo (cMm. 7.2.14). [Ina oueHKM BO3MOXHbLIX AedeKTOB CrieayeT UCNONb30BaTe aHann3 MexaHuky1 paspyLueHnst
(cm. 7.2.10.3).

Cnegytolipe KpvBble SABNAIOTCA TUNOBLIM PE3yNsTaTOM aHanv3a NnacTUYecKoro paspyLleHwus: 3aBUCKMOCTb CMe-
WeHus (BpalleHus) UNn aKBMBANEHTHbIX NnacTuyecknx gedopMauuii OT NPWUINOXKEHHON Harpy3km (MOMeHTa) Ansa BCcex
OCHOBHbIX KOHCTPYKTUBHbLIX KOMMOHEHTOB, 3aBUCHMOCTb PAacXoXAeHWa TOPLOB COeANHUTENS OT NPUINOXEHHOW Harpysku,
3aBWCHYMOCTb BblAABMUBAHWA MPOKNaZKM OT Harpysku M 3aBUCUMOCTE KOHTAKTHOMO yCUNWA Ha npoknagkax (NuHeiHas
Harpyska) OT NPUIOXKEeHHOW Harpy3ku ANA HW3KOMo W NPOEKTHOrC AaBneHns. 3TW KpuBbie JoMMKHbI BbiTh oueHeHbl nocne
onpeneneHyna MakcumarnbHOW JONYCTUMOW Harpy3KkM Uy NNAcTUHECKOro HarpyXeHus.

D.2.5 UcnbiTaHMe — nnacTv4Yeckoe HarpyxeHue (nnacrtM4eckoe paspyLueHue)

[na onpegeneHna Harpy3ky NNacTUYECKOro paspylleHus, Kak npaBuio, AOCTaTo4yHO NPOBeAEeHUs 0OHOMO WUCMbI-
TaHusA. McneltaHve Ha nnacTuyeckoe paspylieHwe HeobxodvMo NpoBOAMTE Ha NornHoMacwTabHoM obpasue, 3a UCKIo-
YEeHWeM cry4aeBs, Korga MCNOoNMHWUTENb MOXKET AokasaTb 0O0CHOBaHHOCTL MacluTabuposaHus. Obliee pykoBOACTBO Mo
NpoBeaEeHWIO UCMLITaHWIA C HarpyXeHnem NpuBeaeHo B NpUnoxeHun J.

Mpouedypa McnbiTaHWA 1 MHTepNpeTaumsa pesynsTaToB AOMKHbI YYUTBIBATE BO3MOXHOCTE YBENUYEHWUS TOMLMHbI
maTepuana anemMeHTa, HanpuMep, 3a CYeT MpWnycka MeTasnmna Ha KOPpPOo3WK0 UMW Hanu4yus Apyroro matepuana, KoTopblii
HE MOXET paccMaTpUBaTLCH B KAYECTBE YNPOYHEHWS AeTanu.

Vcnonbayemeie TEH30METPUYECKME OATHUKN OOMKHEI MMeTb TouHocTh 0,005 % vnu Beiwe. TeH304aTYNKMA U UCNOTb-
3yeMbli AN WX KpenneHus Kne JomKHbl ObiTe NPYMeHUMBbl AN onpedeneHns 3HaveHnid gedopmMauimmn Kak MUHUMYM Ha
50 % BbllLe OXXMOaeMblX.

HomkHo GbITe BbINONHEHO 0BOCHOBaHWE MECT pa3MelleHst TEH30AaTYUKOB AN NoATBEPKAEHUA TOro, YTO U3Me-
peHua ByayT BLINOMHEHbI B Haunbonee KpUTUYECKUX 30HaX. TeH304aTYMKN MK IKCTEH3OMETPhI A0MKHBI BbITe pa3MeLleHsl
Takum 06pa3om, 4ToObl M3MEpPATb Pe3yNbTaT OCHOBHOMO HarpyXeHwus U He y4WTbiBaTk pesynstaT 4ONOMHUTENbHOro Ha-
TPYXKEHWUS UM NNKOBbIE 30 (EKTLI.

175

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 179 /218
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

FOCT P 71205—2024

B npouecce MUCMbITAHWIA 3HAYEHWe Harpy3kn OTKNaablBaloT No OCWM OPAMHAT, a No ocK abcumce oTKNaablBatoT 3Ha-
YeHust M3MeHeHWI pasMepa obpasua Npu UCNonb30BaHWK 3KCTEHIOMETPOB UMW MakCUMarksHble rmaeHble AetopMaumnn
NOBEPXHOCTM NPU UCMONL30BAHUM TEHI0AAHTUYUKOB.

3HayeHMe Harpysku nNnacTMYeckoro paspylleHus (npegena npoYHOCTM) AOMKHO MPUHUMATBECA Kak 3HaYyeHue Ha-
rpy3ku, NpMBoAALLER K AecbopmaLiu, He NpeebllwaLlen 2 %, T. e. ocHoBHasA oblasa gedopmauma He OMmKHA NPeBbIWATh
2 %. MNpenenbHoe 3HavyeHne obwen gedopmaunn OoMmKHE BblTb OCHOBAHO Ha hakTMYeCKOW AedopMauny KOMMOHEHTA,
BO3HUKaIOLWEN BCNEACTBME OCHOBHbBIX HAMPSKEHNA.

Lar ysenvyeHus aaeneHus UM Harpyaku aomxkeH o6ecneyreatb BOZMOXHOCTb NOCTPOEHMA rpadiuka 3aBUCMMOCTI
aedopmauun 4ng nocneayoLwero onpeaeneHnsa oTHOLWEeHWS AedopMauMmn K Harpyske B yNpyrom v ynpyronnacTu4eckom
avanasoHax. [ns oueHKU 3KCnepuMeHTanbHbIX PesynsTaToB OOMKHB! ObITh BhINMOMHEHb! pacyYeTh!.

lMnacTuyeckoe Harpy;eHue, UCnofbalyemoe ANs NPOeKTUPOBaHWA, AOMKHO BbiTe ONpeaeneHo Kak nnacTuyeckoe
HarpyxeHwe, nony4yeHHoe B NpoLecce UCMbITaHUs, YMHOKEHHOE Ha OTHOLLEHME 3aJaHHOro npefena TeKkyyecTu mate-
puarna npu NpoekTHOW TemnepaType K M3MePeHHOMY NMpW UCMNbITaHUK Npedeny TeKy4ecTW MaTepuana npu Temneparype
ucnbiTaHua. MpenensHY Harpyaky npu HopMansHOM peXuMe aKCnnyaTauum onpeaensatoT no opmyne

2 Gy
Rg= 3 Rofest | == |, (D.15)
roe R, — npedenbHas Harpyska npu HOpMansHOM pexume akcnnyartauuun, Ma;
R¢ test — TMPeOen Npo4HoCTY (Hecyllas cnocobHocTs), Mrla;
6, — Npejen Teky4ecTn ANs WCMOoNb3oBaHWA B pacdeTax npu MakcumaneHoW pacdetHoi Temnepatype, Mla
(cm. 6.4.6);

Oaqt — (PakTMyeckoe cpedHee 3HadeHWe npenena Teky4ecTu And obpasuos (He MeHee Tpex 0OpasuoB) Npu Temne-

patype ucneiTaHus, Mla.

®dakTnyeckoe cpegHee 3HaveHve npeaena TeKyYecTW G, He JOMKHO BbiTh MEeHbLIE MPOEKTHOTo npeagena Teky-
4ecTn o [MTpoyHOCTE McnbITaTeENbHEIX 06pa3LOB OOMmKHAa COOTBETCTBOBATL (PAKTUHECKOW MPOYHOCTHM UCMBITHIBAEMOrO
KOMMOHeHTa nocne uarotoBnexus. Ecnu haktuyecknin npegen Teky4ecTy onpegensioT TONLKO NOCPedCTBOM UCTLITaHWUS,
YyKa3aHHOro B TEXHWYECKWX YCIOBUAX Ha mMatepuan, To JOonycTMmas NpoekTHas Harpyska gomkHa coctaenate 0,80 ot
3Ha4eHus, onpedensemoro no gopmyne (D.15).
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MpunoxeHue E
(cnpaBo4Hoe)

Mpumep pacyeTa AnNA NPoOeKTUPOBaHUA TPYO nog AaBneHUeM

E.1 BeBegeHue

B npunoxeHwn E npegctaeneH npumep pacyeta TpyObl paiizepa nog AaBneHWeM B COOTBETCTBUM C TpeboBaHsAMK
HacToswero ctaHaapTa. MNpyMep pacyeTa BKNIOYAET cneayiolne OCHOBHBIE Laru:

a) 3agaHue UCXOAHbIX AaHHbIX ANS NPOEKTUPOBaHUS;

b) onpeneneHve MUHYMaNBLHOTO BHYTPEHHEro AuameTpa Ans NpPoxoxaeHus WwabnoHa;

c) onpegeneHune Tpebyemol TONWMWHBLI CTEHKU UCXOAS U3 HecyLei cnocoBHOCTK NO BHYTPEHHeMY AaBneHuto (pas-
pbIB);

d) onpegeneHue conpoTUBNEHWA MakCMManbHOMY BHELLHEMY AaBNeHWH0 U NPOBEPKa Ha KoNbLEBYH NOTEP YCTOM-
YMBOCTH.

O6Lwmin aHanu3 1 NPOBEPKY HanNpPsHXKeHW NP CoOYETaHUK Harpy3oK He NPOBOAAT.

E.2 UcxogHble gaHHble Ons NpoekTUpoBaHUA

HomunanbHoe 3HaveHuve aaeneHua 69,0 MlMa, knacc Temnepatypel K (cm. Tabnuuy 8).

E.3 MNpenBapuTensHoe onpeneneHue pasmepa

E.3.1 BeegeHue

Llenbio gaHHOro wWwara ABMAETCA MoNyvYeHWe NpenBapuTenbHbIX pasmepoB Tpyb paisepa. B HekoTopbix cny4vasx
MOXHO BLINOIHSATL OLEHKY pa3MepoB OTAENbHbIX KOMNOHEHTOB pai3epa (YCUIEHHOTO COEAMHEHWS, HATSXKHOMO COEAMHE-
HWA W IMagKoro coeauHeHus). BeluncneHe Ha 4aHHOM Liare, Kak NpaBuno, BLIMOMHAOT BPYYHYH.

[ns onpegeneHus pasmepoB Tpyb HeobxoOMMbl CregyLLne UCXOOHbIE AaHHbIE:

- BHYTPEHHWIA OUMAMETP C AOMYCKOM Ha OBanNbHOCTb, AOMYCK HA TOMLUMHY CTEHKU TPyBbI M NPUMNYCK HA KOPPO3UID;

- pacyeTHas Npo4HOCTb Marepuana u Mogyne HOHra;

- BHYTPEHHEE W HapY}XHOE NPOEKTHOE JaBMNeHUE.

Tenepb MOXeT ObITb ONpeneneHa TonwMHa cTeHkW, obecnevmBatoLLas:

a) coxpaHeHwWe LIENocTHOCTU Npu MakcumansHoM 3dhheKTUBHOM BHYTPEHHEM [aBreHWn (UCKMoYEHWE paspbiea),
cm. 6.5.2.2;

b) Hagnexallyd NpoYHOCTL MNpu 3PEEKTUBHOM BHELIHEM [OaBneHWM (MCKMKYEeHWe KomnbUeBoro Komnanca),
cm. 6.5.2.3.

MpenBapuTenbHble pasmepbl TpyG M KOMMOHEHTOB paizepa, Nony4eHHble Ha 3TOM 3Tane, credyeT onpedensaTh
O0CTATOYHO TOMHO, YTOBKI MCKMIOYUTE HEOBXOAMMOCTE CYLLUECTBEHHLIX U3MEHEHWUIA Ha aTane paboyero NpoekTUpoBaHus/
aHanuaa. [ng otgensHbIX 3a4a4 Unu rpynn 3agad MoryT noTpeboBaTeCa HECKOMNBKO UTepauuii ANg onpeaeneHns pasme-
poB Tpy6 1 KOHCTPYKLUWMA KOMIMOHEHTOB.

E.3.2 MyMHMManNbHLIA BHYTPEHHUIA OnameTp

MWHUMaNEHBIA BHYTPEHHWIA AWaMeTp Tpybbl D,-m,min HeobxoouMo onpefensTh C YHETOM CneayiowmMx napamMmeTpoB
(cm. pucyHok E.1):

a) npoxoAHoi anametp D ;.. (CM. Knaccel WwabnoHos B Tabnuue 5), B AaHHOM NpUMepe NPUHAT pagHbiM 129,29 Mm;

b) HavanbHaa oBankHOCTh TPYObI (HA KOHUAX U B CpeaHeil YacTu TpyGel) f), B JaHHOM MpuMepe NpUHATA PaBHOM
0,005;

C) BbICOTa Banuka NocnefHero crnoa CBapHoro LWBa oT AMaMeTpa KOpHA cBapHoro wea D, B AaHHOM npymepe
npvHATa pasHor 1,5 mm;

d) coocHocTe Tpyba/coeguHuTens (Oonyck BelpaBHUBaHWA) no gunametpy D
HoW 1,5 MM;

€) MUHUMAanbHbIV 3a30p CMeLLEeHUsA No anametpy D ... B JaHHOM NpMepe NPUHAT pasHbIM 2,0 MM.

MuHUManNbHLIA BHYTREHHWUIA AvaMeTp Tpybbl D MM, ONpeaensioT no gopmyne

align’ B AaHHOM npuUumMepe npuHATa paB-

int,min?
Dint min = Dt * Dwerd * Datign * Dejear) - (1 + ) = 135,0 mm. (E.1)
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D clear

@D,

Xpea

\\ﬂ
T ‘\%

DD yrift

g‘Dint

1 — Tpyba; 2 — ceapHOW LWOB;
D, — HapyxHblii gnameTp Tpybbl; D,z — MakCumarnbHbli NpoXogHoW anamerp; D, — BHYTPEHHNUI
AnameTp Tpy6bl; H,,,;— BbICOTA BanMKa CBAPHOTO LWBA; X,., — AONYCK HA HECOOCHOCTL TPyGbl/coeanHUTENS;
D

clear — MMHWAMANbHbIA 3330p CMELLEHWA No AuamMeTpy

PucyHok E.1 — MUHMManbHbIA BHYTPEHHWMIA OnaMeTp

E.3.3 PacyeT MMHMManbLHOW TOMWWHLI CTEHKU TPYObI Ha paspbIB Nod AeCTBUEM BHYTPEHHEro AaeneHus

OTpuuaTenbHbIA 4ONYCK Ha TOMWMWHY CTEHKKW, Kak NPaBvno, BeIPAXAKT B BUAE NPOLEHTa OT HOMWHANEHOW TONLWK-
Hbl Anga 6ecluoBHbIX TPy6, 1 Kak abcomoTHbIA NokasaTens — Ans cBapHbIX TpyO.

Kputepuit Ha paspble nog AeCTBMEM BHYTPEHHETO AaBNeHUs ONpeenseT MUHUMAarbHy0 TpeGyemyto TOMwuHY ¢,

Ha ocHoBe yka3aHHOro Bbille KpUTepus MUHUManeHas TONWMHa CTEHKU TPyObl Be3 NpunyckoB 1 TEXHOMOMMYeCKNX
[IOMYCKOB f;, M, MOXET BbiTb paccynTaHa ans Tpy6bl ¢ 3a4aHHbIM HapYXHbIM AMaMeTpoM no opmyre

h= Do
" 11-F ’
‘Fp-(oyt+o
L1 5Pt o ¥iou (E.2)
Pint.d — Po,min
rae D, — YCnoBHbIA UMY HOMWHAMBHBIA HAPYXHbLIA ANAMETP, M;
Fp, — xoadhruyneHT ncnonb3osanua Ans pacyeta Tpy6bbl Ha paspsis nof AefcTBUeM BHYTPEHHEro AaBeHus,
o, — Mpeaen Teky4ecTy ANA UCMONb30BaHMA B paceTax npy MaKCUManbHOW pacyeTHoW TeMnepaType, Ma;
G, — Npeaen Npo4YHOCTH Ha PACTSXEHWE [N UCNOMNb30BaHUA B PACYETaX NP MAKCUMANbHOW pacyeTHOW Temnepa-

Type, MNa;
Pint.g — BHYTPEHHEe pac4eTHoe JaBreHue, Ma;

Po min — MUHUManbHOE Hapy»HOE rMapoCTatM4eCcKoe AaBneHne, Ma.

Mnu aona Tpy6kl ¢ 3agaHHbIM BHYTPEHHUM anameTtpom D
Ha) no hopmyne

i M (MUHUMANBHBIR AUamMeTp Ana npoxoxaeHus wabno-

{
D,-m'('l—ﬂ +2 -ty

f = 100
1.7 L]
1,1-Fb-(o'y+o'u). 1_fﬂ_(1+t,,ag (E.3)
Pint.d — Po,min 100 100
roe
Diyy=Dy—2- 1, (E.4)
t.q — MPUNYCK HA KOPPO3NIO/M3HOC/APO3NID, M;
t, — HOMUHanbHas (3afiaHHas) TOMWMHA CTeHKU TPYBbI, M;
Atneg — MPOUEHTHOE BbipaXXEHWUE OTpUUAaTenbHOro 4onycka Ha TONWKWHY CTEHKN;,

t.] — MUWHMManbHas TosLWMHa CTEHKM TpyDObl Be3 NPUNYCKOB U TEXHONOTMYECKNUX JOMYCKOB, M.

Takvm 06pasoM, MUHUManbHYH HOMUHAMBHYK WKW 3a0aBaeMyto TOLLMHY CTEHKU TpyBbl onpefensioT no dopmMyne

t

n= t1 + tfab + tca' (E.5)
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roe tfab — abconiTHoe 3HaYeHne oTpULaTensHOro 4onycka U3 TEXHUYECKMX YCoBUiA/cTaHaapTa Ha maTtepuansl, M.

n puMmedaHue — [aeneHue B npouecce 3aBOACKMUX NPUEMOYHbBIX M NPpUEMO-COATOYHbIX WCMbITAHUIA He ABMS-
€TCcA onpegendalowmM and BbIGOpa TONLWWHBI CTEHKW.

E.3.4 PacueTt conpoTMBNeHusl KoNbLEeBOW NOTEPU YCTOMYMBOCTHU (KONbLEBOro Konnanca)
MuHMManNbLHOE JaBneHue KOMbLEeBOW NoTepyn YCTOMYMBOCTU TpyBbl P, i, 4718 BHELLHEro AaBneHus cregyet onpe-
OENsiTe U3 BblpaKeHns

D,
{Pe.min — Pet,min) * (Pé,.min —Pg.min) = Pemin * Pelmin * Pomin* 2 fo * f ' (E.6)

A€ Py min — MWHUManNbHOE OaBNeHWe OKPYXHOW NoTepy YCTOMHWBOCTM (KOMbLEBOTO KOMmarnca) nonepeyHoro ceveHms
TpyObl NpK yNpyrx HanpspkeHusx, MNa;
— MWHWManeHOE AaBNEHUE OKPYXKHOM NOTEPK YCTOMYMBOCTI (KOMBLEBOrO Konnanca), npy KoTopoM HacTynaeT
nnacTuyeckan gedopmauuns B nonepeyHom ceveHumn Tpybel, MNa;
fy — HavanbHas oBanbHOCTL TPYObI;
D, — yCnoBHbIi NN HOMUHATBHBIA HAPYXHLIA AMameTp TpyBbl, M;
ty — MUHWMArbLHas TONWKUHA CTeHKU TpyGbl 63 NPUNYCKOB 1 TEXHOMOMMYECKUX [OMYCKOB, M (CM. 6.5.2.1).

Pp,min

BripaxeHwne (E.6) moxet BbITh NpeobpazoBaHo B cnegyrllee ypaBHeHWe:

Pe,min )3 Pe,min 2 Pe,min fo' Dy | Peimin Pat,min
_ _ 4 " - ={. E7
Pp,min Pp,min Po,min 182 {4 Pe,min * Pe,min D (E7)
PeweHue ypasHeHus (E.7) npvBedeHO B BblpaXeHUsx:
1
Pemn=Y— 3’ b, (E.8)
b = —Pej min> (E.9)
=_|p2. +2- : cf - Do (E.10)
¢ =—|Ppmin Pp,min ~ Peimin ~ To L
E.11
d = Petmin * P,&’.min- ( )
o1 oL ) E.12
== 3 b2 +¢g|, ( )
1 2 1 )
= — .| =—.KI_— .- (E.13)
vE 5l b 3 b-c+d|,
-V
¢ = arccos [—W} (E.14)
y=-2-¥u cos [ + T}, (E.15)
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MpunoxeHue F
(cnpaBo4Hoe)

PYKOBO,D,CTBO no NocTaBKe
anIJ'lO)KEHVIe F COOepXNT OCHOBHbIE MNapamMeTpbl, onpegendaemMble npu 3aka3e 1 nNoctaBke paﬁaepos, BXOOALLKMX B

obnacTb OEACTBUA HACTOALLErO CTaHpgapTa. 3HaveHun napaMeTpoB B TEXHMYECKNX CI'IELI,MCbHKaLI,MFIX, HE YKa3aHHblE 3a-
Ka34MKoM, OOMKHbI BbITh onpegeneHbl N3roToBUTENEM B NpoLecce NPOeKTUPpOBaHUA.

OBLLAA NHPOPMALINA

3akasuuk: Ccbinka Ha JaHHble 3akazquka:
[poekT:

TenedoH: PacnonoxeHve:

dakc:

[laHHble TEXHWUYECKOrO cneyuanmMcTa 3akasduka ans KoH- [ata 3anpoca:

TAKTOB:
HeobxogumocTe cooTtBeTcTBUA [OCT P 71205—2024 [ata npegocTaBneHns oTeeTa:
O OaQHer
TWUN CUCTEMbI
NnogBOOHAA ®OHTAHHAA APMATYPA 3/PC PAWU3EP
BepTtukansHoro tuna O daOHer [ByxTpyBHLIN pansep O daQ0Her
[opu3oHTansLHoro Tuna Q fdaQHer HewHTerpupoeaHHsiin AByxKaHanbHbin W Oa d Her
pansep
Lpyras YkasaTb MHTerprpoBaHHbIN ABYXKaHaNbHbIW QOdaQdHer
pansep
OPUEHTALWA TPYEHOW rONOBKKU KoHueHTpuyeckuii pansep QdaQHer
MaccuBHan O daOHer Paitzep n3 bypunbHbix Tpy6 O daQHer
AkTUBHaA QfdaQHer Paiizep n3 obcagHbix Tpy6 QdaQHer
METO[ BbINONHEHWA PABOT B MOPE [pyroi YkazaTb
C HanpaBnawwymMm QdaOHer
Bea HanpaensoLwmx QO 0alHer
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OCHOBHBLIE KOMIMOHEHTbLI CUCTEMbI

O6wwe
KomMnoHeHTbI Ans pexuma PaGOTbI KoMNOHEHTE! ANA PAXIAMA PaGoTat ¢ MOA KOMMOHEHTLI
¢ TpyOHOM ronoBKon ansa gByx
pPeXnumMoB
WMHcTpymeHT ana cnycka Tpy6Hon QOaQHer | UHcTpymeHT ang cnycka MNPA QOalHer | QdalHer
rOroBKK
WMHCTpyMeHT ang cnycka Konnaka QdaQHer | YeuneHHoe coeguHeHne QOdaQHer
MOA
CoeavHeHne Ana opyveHTaumm QdadHer | Mmbkoe coegnHeHne QOdaQHer
TpyOHOW ronoBkK
McnbiTaTenbHas cekuus B cocTaBe QOalHer | MBOKITT QOaQHer | QhaQHer
KOMOHHEI Ang crycka
PasbeguHuTens cekumu ans uchbi- Q0aQdHet | Mogynb 3KCTPEHHOro oTCoeanHe- QOalHer | QhadHer

TaHWUA CKBaXXWH HWA

[penoxpaHuTensHOE CoeauHeHne QO daQdHer | MNpenoxpaHuTensHoe CoegUHEHWE QOa0Her | QdaQHer

(cnaboe 3BeHO) (cnaboe 3BeHO)

CpesHoe coefmMHeHne O daQHer

MepekniovaTtene KaHana QO dadHer | MNepeknioyatene kaHana QOalQHer | Q0aQdHer

CTonopHbIf KnanaH O dadHer | CtonopHblii knanaH QOda0Her | QdaQHer

KnanaH ny6pukatop d0daQHer | Knanan nybpukarop QfaQHer | QdaQHer

CranaapTHble cekuuy pansepa QOadHer | CtangapTHble cekyuun pansepa QOaQHer | QhaldHer

KopoTkme natpy6ku O 0daQHer | Kopotkme natpy6ku QJa0Her | OdaQdHer
HaTskHoe coeguHeHue QOdaQdHer

Mmagkoe coeguHeHne QdaQHer | Magkoe coegnHeHKe QOaQHer | QhaQHer

Beptnior QdadHer | Beptnior O0aQHer | QdadHer

Many6bHasa ucnbitatensHasa poHTad- QO MdaQHer | ManybHasa ucneitatensHas QalHer | OdaQHer

Haa apmartypa doHTaHHas apmartypa

Apantep ans KII'T QdOaldHer | Agantep ana KIIT'T QOalHer | QhaldHer

[pomMbIBOYHASA ronoBKa Ans kaHaT- QOaQHet | lNpomMbiBOYHAsA ronoBka ans KaHar- QOalHer | QhaldHer

Hbix paboT HbIX pabot

HatskHas pama nanyBHoin OJdaQHer | HatsxkHas pama nanybHon ncneita- QJa0Her | O daQdHer

vcnbITaTeNsHOM apMaTyphbl TeNeHOW apmaTypel

Cnangep ons noaseluvMBaHuns O dadHer | Cnangep ansa nogeelUnMBaHUSA QOaQHer | QdaQHer

WMHCTPYMEHT ANA CBUHYMBAHWSA QO 0adHer | MHCcTpymMeHT ans cBUHYMBaAHUA QOaQHer | Q0aQdHer

cekuuii pansepa CeKUuiA paiisepa

3arnyLuKkm Ans onpeccoBKN CEKLUA QdadHer | 3arnywkn Ans onpecCcoBKU cekuuia Q0aQHer | QdadHer
painzepa pain3sepa

BcnomorareneHelil nHctpymeHT ang [ 0adHet | BenomorateneHbld mHcTpymeHT ana A daQdHer | QdaQHer
paboThl C pansepom paboThkl C parn3epoM

Kpbiwka ana rmywenna v unpkynsa-  QdaQHer | Kpoiwka gnga mywenns v uvpkyns-  QJaQHer | QdaQdHer
Lmm Lnm

XomyThl WwWnaHrokabens QO dadHer | XomyTel wnaHrokabens QO0aQHer | QLdaQHer
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MmopaBnuyeckas cunoeas ycra- QdaQHer | M'vopaenuyeckasn cunoeas ycta- QOaQHer | QdalHer
HOBKa HOBKa
[MmaBHasg naHenb ynpasneHus OJaQHer | MasHas ynpaensawowas naHens Of0a0Her | QAaQHer

MaHenb guctaHumoHHoro ynpaeneHus O OalHer | MNaHens guctaHuuonHoro ynpasnedns Q1 daQHer | O QdaQHer

MaHene akTuBaLun aBapunHoOro QO daQHer | MNaHenb akTUBaLMW aBapUUHOTO QdaOHer | QOalHer
ocTaHoBa OoCTaHoBa

[NaHenb TEXHONMOrM4Yeckoro ocTta- QdaQHer | MNaHenb TexHonorn4eckoro octa- QdaOHer | QdaOHer
HOBa HOBa

Monyns ynpaBneHusa pansepom QaQHer

Mopynb ynpaeneHusa pemoHTHeiMy - Q1 Jad Her
paboTamu B CKBaXMHE

Ny6pukatop wnaxrokabens OJa0Her | lydpukatop wnaHrokabensa OfaQHer | QAalHer

LLinaHrokabensb onsa pexvma pabo- QJaQHer
Tbl C TPYBHOW ronoBKon

LLinaHrokabens ana pexuma pabo- O 0aQHer | WnaHrokabenb ansa pexuma pabo- QOalHer | QOalHer
Tbl ¢ MDA Tbl ¢ MDA
Lkmebl wnaHrokabens O da0Her | lWknebl wnadrokabens Of0a0Her | QdaQHer

OBLLKME NPOEKTHLIE TPEBOBAHUA

CPOK CNYXBbl LUABJIOH

[MpoexTHEIN cpok cnyxbbl (06LwmiA) rogsl Knacc wabnoHa ocHoBHOro cTeona
(cm. Tabnuuy 5)

JKcnnyaTaunoHHbIR pecypc rogel Knacc wabnoxa 3aTpybHoro
npocTpaHcTea (cM. Tabnuuy 5)

NMPUNYCK HA KOPPO3WUKO
Mpunyck Ha BHYTPEHHIOK KOPPO3ulD | MM
(cm. 6.4.4)
Mpunyck Ha BHELLHIOK KOPPO3WI0 MM
(cm. 6.4.4)
KNACCbI PACYETHOIO OABNEHUA U TEMMNEPATYPbI
BHyTpeHHee Temnepatypa [MnoTtHoCTb
3Ha4YeHue BHYTPEHHEro AaBneHns AARIBHUEG crionaa chrionaa B i
AaBneHus
MMa X6 Kkr/m3
[MpoekTHoe faeneHve O Yctee U Bepx paitzepa
MpenensHoe naBneHve Q Yctee O Bepx paitsepa
MpobHoe gaBneHWe s UCNbITa- Q YcTee U Bepx paitzepa
HWS CUCTEMBI
[aeneHue 3aBoACKUX NPUEMO- NA
COATOYHBIX UCMBITAHWUIA
MwuHMManebHaa TeMmnepartypa b3 MakcumanbHaa Temnepatypa | °C
(pacyeTHagq) (pacyeTHasn)

KPUTEPUN TEPMETU4YHOCTH

Ykaszatb noboln KpUTepui repMeTUHHOCTM, ABMAIOWMIACH Bonee XecTKUM, YeM yKkasaHHbIe B MPUMEHSAEMbIX HOpMaXx
unu ctangapTax (cMm. Tabnuuy 2).
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MOAVYIb YMNPABJIEHUA PEMOHTHBLIMA PABOTAMW B CKBAXXUHE — NAPAMETPLI BHYTPEHHEIO ®JTIOMOA

OABJEHUE, TEMMEPATYPA U NNOTHOCTbL

BHyTpeHnHee | Temnepary- | MNMnotHocTe | OnucaHve

3HaveHue BHYTPeHHero naeneHve | pa cnromga chnonpa hnonga
aasneHus (HedTb,

MMMa "G Krim3 ras, Boaa)

YpoBeHb onpefeneHus AaBneHus

lNpoekTHOE gaBneHne

0 YcTtee O Bepx paisepa

MuHMManeHoe gaeneHve

O Ycrbe QBepx panzepa

[Mpo6Hoe paBneHve ans
WCMbITaHWA CUCTEMBI

O Yctee QBepx paiizepa

[aBneHue 3aBoOACKUX
NpYeMO-CAATOYHbIX
MCNbITAHWUIA

HenpumeHumo

COCTAB @llIOUOA

CopepxaHue novaa (ykasatb) Hanuune koppo3voHHO-akTMBHbIX cocTaenaowmx? [ Ja d Het
Wcnons3oBaHne MHrMBUTOPOB (MPOTUB

[MpucyTcTBME CNUMPTOB? QO OadHer - BEE (p Q0adHer
OTNOXEHWUs conen, napadguHa U T. 4.)7
MpucyTcTBMe apomMaTtuye- HarHeTaemble XMMU4ecKvue peareHTbl?

pucy b QdaQdHer P QdadHer

CKMX CDCTaBJ’IﬂPOLLI,VI)(?

anJ’IO}KI/ITb Gonee OetanbHyH chpopmaumm, €CInn OHa eCTb B Hann4nu.

SKCMNYATALIMOHHBLIE OrPAHUYEHUA

Pexxum akcnnyatauuu

PEXWM PABOTbI C N®A

PEXXWUM PABOTbI
C TPYBHOW ronoBKONn

Bbicota
3HaYNTENbHbIX
BOIH, M

Mepwopg nuka
CnekTpa, ¢

3Ha4eHus
yCTaHOBUBLUE-
rocsi CMeLLeHus

cyaHa, m

Yron oTKNoHe-
HWSA HWXKHEro
rmbkoro coeau-
HEeHWA, rpag

Yron oTKNnoHe-
HWSI BEPXHETO
rmbkoro coegu-
HeHus, rpag

Cnyck

Mocagka n coeguHeHne

HatsxkeHune gns nogreepxae-
HKUA huKcaumu

MenbiTaHne cucTeMbl faBneHnemM

Hopl\nan bHaA aKCnnyartauyns

3aKpbiTUE CKBaXKMHLI apMaTtypon
Ha NMOBEePXHOCTU

3aKpbITUE CKBaXKMHLI N0 BOAOW

Hopman bHOE OTCOoOEeAUHEeHne

EbICTpOE oTcoegunHeHwne

BbiBeluMBaHWe

N3bbiTOMHOE HaTAXeHue Ans
ocBoBOXKAEHUS NPUXBaYEHHON
Tpy©Hol ronoekn/HKT

Henpumenumo | Henpumenumo

HenpumeHumo

OTka3s B cMCTEME HaTSKeHWs.
OTKa3 0gHOro yCTpoMCTBa Ha-
TSXKEeHUA

HenpumeHumo

Henpumenumo
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OTKaz B cUCTEME HaTsKeHUA. 3a-
KMUHWUBAHWE KOMMEHCATOpa Kayku

OTKa3 AKOPHOW CUCTEMBI

OTKa3 CUCTEMbI JMHaMMUYECKOro
Nno3nUUoOHMpOBaHUA

MakcumanbHas BepTu- M
KanbHag Kadka npu nocag-
ke 0B6opyaoBaHWs

MakcumansHas ckopocTb M/c

nocagky obopyaoBaHus

TPEBOBAHWUA K CPE3AHUIO

MBO K/TT? QJaQHer | Knanan ny6pukartop, pexxum pabothl Q0aQHer
C TpyBHOW ronoBKON?

ManybHas ucneiTatensHasa oHTaHHadA QJaQHet | KnanaH nybpukartop, pexum padoTsl QOaQHer

apmarypa? c MPA?

[dA? QdOaQHer | CpesHoe coeguHeHWe AnNa OOHOW rMbKon QdaQHer
TpyObI?

CTonopHbIA KNanaH, pexum padoThbl Oda0Her | Cpe3Hoe coegUHeHWe A1 HECKONBKUX OdaQHer

¢ TpyBHOM ronoBKon? rmbkmx Tpy6?

CTonopHeIA kKnanaH, pexunm paboTsl OfaOHer

c MNPA?

Mpu noaTBEPKAEHUM YKa3aTbk TpeboBaHusA.

mMoaynb YNPABNEHUA PEMOHTHLIMWA PABOTAMW B CKBAXKWHE.
NOCNEOQOBATENBLHOCTbL ABTOMATUYECKUX OCTAHOBOB
TexHonorm4ecKnini ocTaHoB? Q0aQHer | ABapuiHbIN OCTaHOB? Qda0Her
ABapuiiHoe oTcoeuHeHue? ddaQHer

MAPAMETPbI ®NIOUOA BHYTPU PAU3EPA 3/PC

OABNEHME, TEMMNEPATYPA U TMJIOTHOCTb

3Ha4eHne BHYTpEHHEro aasneHus

BHyTpenHee | Temnepary- [noTHocTL
nasnexHune pa cnovga dnronga
MMa Le Kkr/m3

OnucaHne
dnovga
(HedTs, ras,
Boga)

YposeHb onpegeneHis
AaBneHus

[aBneHue CKBaKWHbI, 3aKPbITOW
apmarypoit Ha NOBEPXHOCTU

Bepx pansepa

[aBneHue CKBaXXWHbl 3aKpPbITON
apmMaTypoit Ha yCTbe

YCTbe CKBaXMWHbI

MwuHMManbHoe gaBneHue

Q YcTtbe O Bepx pansepa

MakcumaneHoe gaeneHve npu
I'IpOﬁl{OBOM peXxume noToka

 Yctee O Bepx pansepa

MakcumaneHoe gaegneHve npu
MyLweHn CKBaMHbl

Q Yctee O Bepx pansepa

MakcumansHoe gasneHue npw
npoBedeHMN TMapopaspbiBa

Q Ycrtee O Bepx pansepa

MakcumaneHoe aasneHne npu
MHTEHCUMMKaLMIK NpUTOKa

O Yetee O Bepx paiisepa

MakcumansHoe gaBneHne Ha-
rHeTaHunsa

O Yctee O Bepx paisepa
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MakcumansHoe faeneHve Q Yctee Q1 Bepx paiisepa
MpW BO3HUKHOBEHWUU YTEYKMN U3

APYrMX UCTOYHMKOB (Hampumep,
nvHWK ynpaeneHua SCSSV)

Mpunoxunte NogpobHy MHdOPMaLUo 0 BHYTPEHHEM AaBNeHWW Npw aKkcnnyaTaumm 6e3 BogooTAensoLWLen KONoHHbI 1
BHyTpW BypoBoro paisepa.

OAHHbIE MO COCTABY ®IMIOUOA BHYTPU PAW3EPA 3/PC YCNOBUA SKCNNYATALMA
ConepxaHve NaCl | MaccoBbIii % BOAbI Onucanve dH,SACOo,
Copep:aHue xnopuaos x 1078 MpumennmocTs Tpebo- Q0aQHer

BaHun FOCT P 53679 u
rOCT 536787
[azoBbIN hakTop m3/m3 MpumeHeHune Tpeboeannin T 0al Her
OCT P 513657 (ykasaTb
Knacc)
Hanuuue cnuptos? Q0a0Her MapumaneHoe gaenexHue MMMa
H,S

Hanuune apoMaTtnyeckmx Kom- QdaOHer [MapunansHoe gaeneHve Mla
NOHEHTOB? CO,

Kopp0o3WoHHO-aKTUBHbLIE Belle- O 0a0Her Hg rim3
cTea?

MHrmbuTopsb! (NPoTUB OTNOXeE- QO 0aQHer BbiHOC necka r/c
HWA conew, napadguHa 1 1. 4.)7
HarHeTaemble xumudeckre Q0aQHer Pasmep yacTtuu necka MKM
peareHTbI?
dnrong 4na 3akaH4MBaHnA? O0a0Her pH BogHoW chazbl

MPUMEYAHWE — [lpy Hanuunm NnpunoxuTe AeTanbHble JaHHbIE O cocTaBax dnonaa. Takke NpUunoxnTe

OdaHHbie ob apoMaTuHeCcKrMx KOMMNOHEHTax, KOPPO3MOHHO-aKTUBHbIX BelleCTBax, VIHFVI6VITOan, cnupTax, TBepOblX
Yyactuuax Ui HarHetaemMblX XMMWYECKUX peareHtax B CoctaBe cbmow,qa.

MAPAMETPbI ®NMIOUOA BHYTPU BYPOBOIO PAU3EPA U NMNBO

3HAYEHWA OABINEHWA

MakcumaneHoe gaeneHue Mra MakcumansHoe gaenexdme | Mla
WCMbITaHWA HWXKHMX NNawek ncnblTaHua 3aTtpybHoro
rneo NnpocTpaHcTBa B npuaa-
©OMHOIN 30He
MakcumansHoe JaBneHue uc- MMMa MakcumanbHoe ckBaxuH- | MMa
nbiTaHusa MNMNBO Huxe konbue- HOEe JaBreHue nocaakn
BOr0O NMpeBeHTOpa nakepa
MakcumansHoe gaBneHue uc- MMa
NbiTaHWA TPYGOHOW ronoBKNn
OAHHBIE MO COCTABY ®NMIOMOA
MakcrumManbHas NNOTHOCTb MwHUMansHas NNOTHOCTb
Tun conronpa
Kr/m3 kr/m3
dniona ans 3aKkaH4mBaHua? ddaQHer
BypoBon pacteop? Oda0Her
Mopckas Boga? QdaQHer
Paccon? QdaQHer
OunaenbHoe Tonnueo? QdaQHer
Opyron (ykasats)? OJaQHer
185
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BHELIHAA CPEA

MYBUHA BOAbI

NAPAMTEPbI TPYHTOB

CpeaHuii ypoBeHb BOAbl M

[MapameTpbl rPYHTOB (rNWHa,
necok)

MUHMManbHBIA YPOBEHbL MOPS C YY4ETOM | M
npunuea

ConpoTueneHne HegpeHuposaH- | kMa
HOMY COBWTY

3hheKTUBHLIA yaenbHbIA BEC kH/m3

MakcumanbHbIA YpoBEHbE MOPS C y4e- M
TOM NpWUnuBa

Yron BHYTPEHHEro TpeHus

MakcumansHbIN LUTOPMOBOW HAroH M

TEMIMEPATYPA BO3YXA

OomxHo nu paccmatpueath B3a- A 0adHer
MMOOENCTBUE TPYHT/KOHCTPYK-
LK CKBaXWHbI?

MwuHuManeHas TeMmneparypa °C Ecnu ga, oetanuavpoBaTh.
MakcumanesHasa Temnepartypa G BUOJIOTMYECKOE OBPACTAHUE
MwuHuMmaneHaa Temneparypa npu xpa- L HyxHo nu yuuTeiBaTe Buonornyeckoe QfdaQHer
HEeHWW/TPaHCNOPTUPOBaHUK obpacTtaHne?
MakcumaneHasa Temneparypa npu xpa- | °C Ecnu ga, To npuBecTn gaHHble o Ton-
HEHWW/TPaHCNOPTUPOBaHWUK WMHe obpacTaHns 1 ero napameTpax
no AnvHe pansepa

MAPAMETPLI MOPCKOW BOAbI NEQOBOE BO3OENCTBUE

[1noTHOCTL kr/m3 Hy>KHO nNK y4uTBIBaTL BAUSAHWE Nbaa? O daQHer

3HaveHue pH

Ecnu ga, To NpUBECTU AaHHbIE O
MakcumanbHoMm obrnegeHeHun, gpende

MwHuManbHas TeMmnepatypa Ha no- “C ancbeproe 1 negAHLIX Nonemn
BEPXHOCTU
MakcumaneHasa Temnepartypa Ha no- °C
PaTyR BONHEHUE
BEPXHOCTU
MuHuMmaneHaa Temneparypa y mopcko- | °C BeicoTa xapakTepHO BOMHEI M
ro gHa VIV MakcMMarnbHasa BbicoTa
BOJTHbI
MakcumanesHaa Temneparypa y Mop- G lMeprog nuka cnekTpa wnu gua- | c
CKOro gHa NasoH NepUoaoB BOIMHbI
OAHHBIE O TEMEHUAX YacToTHO-HanpaeneHHbIA CNeKTP BOIH
[Mpodhune CKOpPOCTK TEYEHUA m/c PyHKUMA pacnpegeneHns

[laHHble 0 TeYeHUAX cnepyet npecrtaBnATb Kak beHKLI,I/IPO
FﬁyﬁVIHbl BOAbl, HANpaeneHna U NOBTOPAEMOCTHM, BKNKO4an

HHd)OpMaU,MIO 0 NOoKalbHbIX ABNEHNAX. Cne,u,yeT TaKxKe

npencTaBvTe CONyTCTBYHOLWME OXKuaaemble npocbnnm ana
aHanuni3a skcnnyarauMoHHbIX DFDaHMHEHMI?I 1 aHanm3a Ha

YCTanocTb

AwarpaMma noBTOPSAEMOCTU BOMH (H, Tp)

MapameTpbl BOMH CNeayeT NPeAcTaBnaTh Kak yHK-
L1I0 HAMpPaBNeHns 1 NOBTOPAEMOCTH

186

GostExpert.ru

https://GostExpert.ru/gost/gost-71205-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=68280
https://gostexpert.ru/gost/gost-71205-2024?utm_source=pdf&utm_medium=68280&utm_term=page

rOCT P 71205—2024

CMNEUWAIIbHBIE NMAPAMETPbI CYOHA

XAPAKTEPUCTUKU CYOHA

BYPOBAS BbILLKA U MO BYPOBOW BbILLKU

Twn cygHa (nonynorpyxHas nnatgopmal/Gyposoe MakcumaneHasa BbicoTa nogbemMa M

cyoHo/ap.) (aneBaTop BYypoOBO#A BbILLKW)

MakcumansHasa paboyas rny6unHa M Beicota nona 6ypoBoi Hag OCHOB- M

BObI HOW NUHWEN cyaHa

OnuHa M Hanu4yve nosopoTHoi onopel Tane- Qa0 Her
BOro 6rnoka/BepxHero npueoga?

LWunpuHa M

BogownamelleHue KH Hanuiue npomMexyTo4HON onopsbl QO 0alQHer
Tanesoro bnoka/BepxHero npueoaa?

Pabo4as ocagka M

Ocagka B pexume BbhKMBaHMWA M lMoeopoTHaa onopa nanybHon O 0aQHer
vcnblTaTeNsHOW (hOHTaHHOR
apMartypbI?

Pasmepbl BypoBoi wWaxThl M MpomesxyToyHas onopa nanybHow ne- Q1 0ad Her
nblTatensHoW (hOHTaHHOW apMaTypbl?

XAPAKTEPUCTVKM KAYKU MoBopoTHasn onopa rmagkoro Oda0dHer

coeavHeHus pansepa 3/PC?

OueHKa Kadku cydHa ¢ 4acToTon q [daq Het lMpomexyTouHan onopa rnagkoro Qa0 Her

BOSHbI C NnpuMeHeHem RAO (one-

coefuHeHus pansepa 3/PC?

paTopoB aMnnUTYOHOW XapakTe-
PUCTUKK) K yrna caeura cas ans
NpoAonbLHOW, NONepeyHour, Bep-
TUKanbHOW, BOPTOBOW U KNNEBOK
KayKn 1 pbICKaHUA Kak yHKUUN
4acToThkl BOMHBLI?

Ecnu ga, AdeTanninpoBarb.

Mpw noaTBep:kaeHUM NpuBecTU getanusauuo ana RAO

YCTPOWCTBA HATSXKEHUA

W yrna caeura dhas Kak (OyHKLMM YacTOThl BOMHGI.

KonnyecTBo HE3aBUCUMBIX yCTpDFICTB HaTAXeHWA

BeptukansHoe nonoxerHne RAO B M py30nogbEMHOCTE KaXaoro H

cucTeMe KOOpAMHAT CyaHa OTHOCU- YCTPOWMCTBA HaTSKEHWSA

TernbHO OCHOBHOMW MUHUW CyaHa

MNonoxeHne RAO B cucteMe M OuHaMunyeckne XxapakTepucTukn? O 0aQHer
KOOpPAMHAT CygHa OTHOCUTENBHO

KOPMOBOrO NepneHaukynsipa

[NonoxeHwe poTopHOro crona oT- M OnwvHa xona M
HOCUTENbHO KOPMOBOTO neprneHau- m n H
kynsipa KUBbI, MONOXEHWE U BbICOTA O0aQHer
[MprBecTn onpefeneHne cUCTEMbI KOOPOUHAT cyaHa ana | Pa3mepbl TpocoBbix netens ycTpoi- O f0adHer

RAO

CTBa HaTSKEHUA?

OnpegenuTb Kypc CyaHa NO OTHOLUEHWIO K BCTPEYHOM
BonHe (Hanpumep, 0° unn 180°)

Ecnu ga, AeTanm3npoBaTh.

Onpenenutb eguHULbI n3MepeHus RAO u yrna casura a3

KOMMEHCATOP KAYKW BYPOBOW NEBEQKU

MepemelleHs cynHa BTOPOro Mno-
psaka

QO dadHer

Ecnu ha, getanm3npoBarb.

npOM3BO,E{MTeJ'IbHOCTb naccBHOro H
KOMMNeHcaTopa Ka4vku
rlpClI/ISBO,E{MTeJ'IbHOCTb aKTUBHOroO H
KOMNeHcaTopa Ka4vku
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no3nuMOHNPOBAHUE

[OrHamMu4eckne xapakTepucTukmu? QJaQHer

HAkopHasa cuctema? OJaGHer

[OnunHa xona M

Ecnu ga, To npmBecTn 3HayeHne ycta- | M
HOBMBLUErOCA CMeLLeHNs Npu oTKase
OOHOW SIKOPHOW NMUHUWM UMK AKOPSA

Ecnwv ga, To npuBecTn getanuaauunio TpeboBaHun.

KOPIMYC CYOHA

[uHamuyeckoe noavumoHnposadme? QO 0aOHer Pasmepbl 6ypoBoit waxTei? OJdaQHer
ToYyHOCTbL NO3ULMOHUPOBAHMSA M PaccToaHve Mexagy NnoHToHaMmn? QO daQdHer
CHoc cyaHa npu oTKase CUCTEMEI QOaQHer PaccTosHve Mexay KpenneHuem Q[aQHer
3HeprocHabeHna? NMOHTOHOB?
WMcxogHele napameTpel cHoca? QOaQHer [onyctymas BbiCOTa HUXKHETO yana- Q/[aQHer
v N - H NpeBeHTOpa pai3epa Ans PEMOHTHBLIX
CNoBUA YCTOWMYMBOIO CHOCA™ OJa0Her paboT B ckBaxuHe 1 cBopku MOA npu
nepemeLleHn B BypoByto waxty?
YBog cygHa? Qda0Her Ecnu ga, npyueecTty getanusauuto TpeboBaHuii, BKMOYas
YepTexu.
MapameTpbl yBOda cyaHa? QOaQHer MpencraenexHsle napameTpbl CyaHa OOMKHBLI BKIKOYaTh

Ecnn ga, To nprBecTn getanuaaumno TpebosaHui.

nnaH pacrnonoXxeHus, oTpasKatoLmnia Kypc cygHa, Cesep-
HbliA MONIOC, OPUEHTAaLMIO pai3epa U 6YPOBOW BbILLIKK,
BKMOYanA ornopy pan3epa.

TPEBOBAHUA K COMNPAXEHUAM

OBOPYOOBAHUA ANA NOABELUMBAHWA

NMOOBECHLIE YCTPOUCTBA Y CBUHUYUBAHMS

[OnNuHHEIE WTponsl? QdaQHer [MogBecHow cnaaep, nocTaense- Q0adHer
MbIl 3aKas4MKoMm

[py3onogbeMHOCTb kH WMHcTpymeHT onda ceuHumBanma, no- O dadHer
CTaBnAeMblii 3aKa34uKkom

OnuHa M [eTanuaauus ConpsiKeHuin poTop- QOaQdHer
HOro cTona

OnameTp MM Ecnwv ga, npeactaBuTb AeTanbHYH MHOPMAUMIO.

Ecnu HaTtspkHan pama nanybHoOW ucneiTaTensHOM
POHTAHHOW apMaTypbl NOCTABAAETCA 3aKa34nKkoMm, TO
crneadyeT NpedcTaBuTb €e TEXHUYECKUe AaHHble, BKoYas
pa3amepsbl, cneuvdurKaumn Ha Mmatepranbl U PyHKLMO-
HanbHble XapaKTepuCTUKA.

OBOPYOOBAHUE ANA KAHATHbBIX PABOT

BYPOBOW PAWU3EP

TpocoBbli WN037 OdaQHer Paamepbl 1 BblcOTa YyCTaHOBKK O dadHer
aveepTopa?

MBO KIMTT? QdaQHer Paamepbl 1 BbicOTa yCTaHOBKM Q0adHer

E 6 BepPXHEero rudkoro/LLapoBoro

Cnu kaHaTHoe obopynoeaHWe NocTaBnaeTcs —

3aKa34yuKoM, TO cneayeT NpeacTaBuUTb TEXHUYECKME

AaHHble 060pya0BaHNA, BKMOYasA pasMepsbl, BEC 1 Paamepsl, BoicoTa yctaHoBku 1 xog @A [daQdHer

getanusauuio conpstkeHuia MNNBO. TenecKonM4yecKom cekumu (CKonb-
3ALero coeguHeHns)?

OBOPYOOBAHWE ANA TMBKUX TPYB CraHgapTHelE cekuun pavsepa
YcTponcTBo nogayn? O OaQHer OnuHa M
JkeKkTop? OdaQHer BHyTpeHHWIn gnameTp MM
188
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MBO ana rmbkux Tpy6? Q0aQHer HapyxHeiil guameTtp MM
Ecnv obopynosaHue ana rubkux Tpy6 noctaBnaercs Bec Ha Bo3ayxe KH
3aKa34nKoM, TO CregyeT NpeacTaBUTb TEXHUYECKUE 5 H
AaHHbie 000OpYOOBaHWSA, BKMOYaA pa3Mephl, BEC U v BLOTRYREGHEOM SOGTCHRIM, K
netanuaauuio conpsxkenun MMNBO. BRI LR
o Paamepbl v pacnonoxeHue gpoc- alHer
APMATYPA PAVIEPA (EAPBEPbI), MOCTABNSIEMAS | ~22VeP=! 7 PECIATNEEYS Abo Hfad
NMONb30BATEJEM Y
HUa?
ManybHas ncneiTatensHas QdaQHer Mopgynu nnasyyecTu pansepa
oHTaHHasa apmaTypa?
Mogynk 3KCTpPeHHOro oTcoeguHe- O daQdHer OnuHa M
HUA?
MBO KIIT? QdaQHer BHyTpeHHUR anameTtp MM
MOA? O daQHer HapyxHeiil guameTtp MM
WHcTpymeHT ang cnycka MNOA? QOaQdHer Bec B norpy»KeHHOM COCTOAHWM, KkH
BKIKOYasA CoAepKUmMoe
KonoHna ans cnycka? OJdaQHer Bec B norpy>KeHHOM COCTOSHWM, KH
BKMKOYaA COAepXUMOe
Ecnwn kakue-nubo Gapbepbl NOCTaABMNAITCA 3aKa34YUKOM, BbicoTHblE OTMETKM B cOBpaHHON Q/0aQHer
TO CrefyeT NpeacTaBMTh AeTanbHYH MHMOPMaLUWio, cekuum pansepa?
BKIMHOYasA pa3Mepbl, BLICOTY YCTAHOBKU OTHOCUTENLHO
P P Yy Pasmepbl HvxHero rubkoro/iiapoeo- [ [0a Q Her
YCTbSi CKBaXKUHbI, CNeunuKaLmio Ha UCNONb30BaHHbIE
o ro COEAIMHEHWA U BbICOTHAA OTMETKA
MaTepuansl, BEC, AeTanM3aumo CONpKeHUi, yHKLMO- 16 oCm?
HarnbHblE XapaKTepPUCTMKA KOMMOHEHTOB U KO3t urLmMeH- -
Thl KOHUEHTPaLMUWY HANPSKEHUH, TMOpaBnMYeckyto cxemy, | Paamepbl HEP v BeicoTa yctaHoskr QD [dalHer
pPexXnMbl IKCNNyaTayumK, yron otTcoeagnHeHna 1M gp. OTHOCUTENBHO YCTbA CKBaXXWHbI?
Paamepsl MNMBO u BbicOTa ycTaHOB- alHer
YCTBE, HKT M OBCAIHbIE TPYBb! P y Qiad
KW OTHOCUTENLHO YCTbA CKBAKUHBI?
Ba3oBbii ypOBEHb YCTbA CKBEXWUHBI | M Paamep TpybHbeix nnawek MNMNBO? Q/0adHer
Ha4 MOPCKUM JHOM
Yron HaknoHa yCTbA CKBaKUHbI ° Tun cpesatowmx nnawek MMBO n O 0aQHer

cpesatllee ycunue?

Paamep HKT, Bec u haktnyeckas QdaQHer Ecnu ga, To npeactaBuTe AeTanbHy MHpopMauuio.
rnybuHa no BepTvkanu? Pasmepbl BepxHeit yacti cM. pucyHok F.1 n Tabnuyy F.1
Paamepbl HWXHEN YacTu cM. pUucyHok F.2 n Tabnuuy F.2.
CxeMa obcafHbiX KOMOHH? W OadHer Cyxon Bec NMMNBO kH
Ecnu ga, To npenctaBuTh AeTanbHy MHopMaLUuio. Bec MrNBO B norpyeHHom coctoa- | kH
HUK (nycToro)
OONYCTUMbIA BEC OBOPYOBAHUSA Cyxon Bec HEP kH
OrpaHu4eHue no MakcumMmansHoMy 0O daQdHer Bec HEP B norpyxeHHom cocTos- KH
Becy 6rioka (T. e. HUKHero yaena-npe- HUK (NycToro)
BEHTOpa pait3epa, KOp3vH, rMapaBnu-
YEeCKOW CUNOBOWM YCTAHOBKWA U T. A.)7
Ecnu ga, 1o ykasats. 30bITOYHOE HaTAXKEHUE COeMHU- KH
Tena HBP

OrpaHuyeHre nNo MOpcKon oTrpy3ke | kH

OrpaHuyeHne no Nnorpy3oyHbIM kH
pabotam Ha nanybe
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1 — KomneHcaTop kadku; 2 — non 6ypoBon BhILLKK; 3 — POTOPHLIA CTOM; 4 — AnBepTep;
5 — rubkoe/lwapoBoe coefrHeHne; 6 — BHYTPEHHAs Tpyba Teneckonmnyeckon cekLmMmn (CeKLUM CKONBXEHUS);
7 — HapyxHasi Tpyba Teneckonmu4eckon CeKLIMKN (CeKLMM CKOMBXEHWS).
®opma ans paamepos — cM. Tabnuuy F.1.

PucyHok F.1 — Paamepbl BepxHel YyacTu Bypoeoro pansepa
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Tabnuua F.1— ®opma gns pasmepoB BepxHel yacT OypoBoro panaepa

[NepemeHHas Paamep, mm KommeHTapuu
Lq BblcoTHaa oTMeTKka H13a BypOoBOro cTofa OTHOCUTENBHO nona 6ypoBoi YCTaHOBKU
Lo BreicoTHaa oTMeTKa Bepxa Kopnyca AMBEPTOpa OTHOCMTENLHO nona ypoBoi ycTa-

HOBKM (C yOaneHHOW BCTaBKOW)

L3 BbicOTHas 0TMETKa HU3a Kopnyca AWBepTopa OTHOCUTENBHO nona GypoBoi YCTaHOBKK

Lg BeicoTHas oTmeTka rubKoro/luapoBoro coevHeHUs, BEPXHEro NepexodHuKa OTHOCU-
TeneHo nona 6ypoBow

Ly BbicoTHas oTMETKa OCK NOBOPOTa FMBKOro/LapoBOro coeAMHEHUS OTHOCUTENBHO
nona 6yposon

Lg BbicoTHas oTMmeTka rubKoro/lapoBOro CoOeaMHEHUSA, HUKHETO NEPEXOAHUKA, OTHOCU-
TernbHo nona BypoBon

Ly BbicoTHasa oTMeTKa cpefHero NonoxeHus TeneckonMyeckon CeKLUM OTHOCUTENBHO
nona 6ypoBo Npu akcnnyaTauMoHHOW ocanke

Lg BbicOoTHaa oTMeTKa HU3a HAapPY)KHOW TpyBbl TENECKONUYECKOW CEKLMY OTHOCUTENBHO
nona 6ypoBoON Npu aKcnnyaTaLunoHHOW ocaake

Lg BeicoTHas otmeTka UeHTpa WKUBa HATAXXHOro Tpoca OTHOCUTENbHO nona 6ypOBOI7I
L']O PacctosiHue ot ocu POTOPHOIO CTONa A0 UeHTpa WKWBa HaTAXXHOMo Tpoca
L11 BelcoTHas oTmeTka CDe,E[I/IHI/ITEFIbHOI?I ckobbl HATAXKHOIO TpOCa Ha HaTAXHOM Konbue

OTHOCUTENBHO Nona BypoBOM NpK AKCNNyaTaLWOHHOW ocagke

H1 Xo BHM3 TENECKONMYECKOW ceKkunn (T. . XOO4 BHW3 OT CPegHero NonoxeHns npu aKc-
rnnyaTaumoHHOW ocagke)

Ho Xopn BBEpX TENeCcKONUYeCcKoW CeKUMm (T. . X0 BBEPX OT CPELAHET0 NOMOXEHUSA MPH
3KcnnyaTauuoHHOW ocazke)
D MakcumansHbIi BHYTPEHHWUIA AUAaMETP POTOPHOrO CToMNa C yAaneHHsIM BKNaakbilem
Do BHyTpeHHUX guameTp AuBepTepa ¢ YCTAHOBNEHHOW BCTABKOW
D3 BHYTpeHHMIA gnameTp Kopnyca AUMBepTepa ¢ yaaneHHOW BCTaBKOW
Dy BepxHuii nepeBogHUK rmMbKOro/LapoBoro coequHeHs, BHYTPEHHUIA gunameTtp
Dg [Mbkoe/WwapoBoe coegMHEHME M HUXKHWIA MEPEBOLAHMK, BHYTPEHHWI AnameTp
Dg BHyTpeHHsasa Tpyba Teneckonnyeckon CekUuWn, BHYTPEHHUIA gMaMeTp
D7 Hapy»Has Tpyba TeneckonMyeckon CeKUnn, BHYTPEHHUIA AMameTp
Dg [dunameTp WKMBa HATSXKHOIO Tpoca
Ot BbazoBoro BeicotHaa otMeTka 6a30BOro ypoBHA YCTbA CKBaXKWHbBI OTHOCUTENbBHO nona Gyposon
YPOBHSA yCTbA A0 npw 3KCNnyaTauMoHHON ocaake

nona GypoBow

OT cpenHero BbicOTHaA OTMETKa CpedHEro YpoBHSA BOAblI OTHOCUTENLHO nomna BypoBOW Npu 3KC-
YPOBHS BoAbl A0 nnyaTtauuoHHON ocagke
Byposoro nona
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1 — ocb BpaleHus rubkoro coeguHeHus; 2 — NepexodHuk pansepa; 3 — rubkoe coeguHeHne; 4 — BEPXHUI KONbLEBOW
npeseHTOp; 5§ — coegmHuTens HBP; 6 — HMXHWIA KONbLEBOW NPEBEHTOP; 7 — BEPXHUE Cpe3alolUme NNaLlkn; 8 — HKHMe
cpesawlue nnawkn; 9 — sepxHue TpybHble nnawkw; 10 — cpeaHune TpyoHble nnawwky; 17 — HkHWe TpyBHbIe NnaLuku;
12 — npoxon ANS OPWEeHTUpYOLWero wTudTta TpyOHOW ronosBku; 13 — 0a30BbIM YPOBEHb, BEPX YCTbS CKBaXWHbI,
14 — coeAnHUTENb YCTbA CKBAKUHbI
Paclwwncpoeka obo3HaveHnid npueseneHa B Tabnuue F.2.

PucyHok F.2 — lNpucoeguHutensHble pasmepsl MNMNBO

Tatnuua F.2—lNpucoegnHuTensHble pasmepsl BOP

Pazmep Paamep, Mm KommeHTapum
Ly BbicoTHas 0OTMETKa Bepxa nepexogHuka pansepa
Lo BbicoTHas oTMeTka ock rMbKoro CoequHEHUS
L3 BbicoTHas 0TMETKa BEPXHEro KOMbLEBOrO NpeBeHTopa
Lg BricoTHas oTMeTKa Topua coeauHuTtens HEP
Ly BbICOTHAs OTMETKA HIDKHETO KONbLIEBOMO NPeBeHTopa
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Paamep Pa3amep, mm KommeHTapuu
Lg BbICOTHasA oTMeTka BEpXHWX Cpe3arolmnx nnaLlek
Ly BbicOTHasa oTMeTka HYXKHUX Cpe3alLwWwmnx nnawex
Lg BbicoTHas oTMeTka BepXHUX TPYBHBIX NnaLlek
Lg BbICcOTHasa oTMeTKa OpUEeHTUPYIOLLETO WTudTa TpYBHOW roNoBKU
L1o BricoTHas otmeTka cpegHux TpyBHBIX nnalek
L1q BeICOTHas 0TMETKa HMKHUX TPYOHbIX nnaLluek
HA1 BeicoTa BepxHero KonbLEBOro NpeBeHTopa
Ho BbicoTa HUXHETO KOMbLEBOro NpeBeHTopa
H3 BeicoTa BepxHMX cpe3arowux nnawuex
Hg BbicoTa HMXKHUX cpesatoLmux nnawex
Hs BbicoTa BepxHUX TpyOHLIX nnaluek
Hg BeicoTa cpegHux TpyBHbBIX Nnalek
H7 BeicoTa HUXHUX TPYBHbBIX Nnawek
DA HoMWHanbHbIA BHYTPEHHUI OWaMeTp NepexodHuKka pansep
Do HomMWHanbHbIA BHYTPEHHMI guaMeTp rubKoro coeguHeHns
D3 HomuHarnbHbIM BHYTPeHHUI gnameTp MNMBO
CoepuHutens HBP YkasaTb 1N
CoepguHuTenb yCTbA YKasartb T1n

OOMNONHUTENbHLIE TPEBOBAHUA

TpeboBaHus kK MaTepuanam B AOMNOMHEHWE K HACTOALLEMY CTaHaapTy? Q[aQHer
Ecnwn na, To ykasaTte TpeboBaHus.

TpeboBaHus K M3roTOBMNEHWIO, B AoNONHeHWe K TpeboBaHWAM HacTosLEero OJaQHer
cTaHpapTa?

Ecnwn ga, To ykasaTe TpeboBaHuA.

3aBofcKkue NpUeMo-CAaTOYHbIE UCMBITAHUS, MPOBEAEHME KOTOPbLIX OJaQHer
HeobxodMMO B JOMNOIMHEHKE K yKa3aHHbIM B HAcTOALWEM cTaHAapTe?

Ecnu ga, To npuMBecTW cocTaB UCMbITaHWA.

MapkupoBka, Tpebyemas B JOMONMHEHWE K HACTOALLEMY CcTaHaapTy? Q0aQdHer

Ecnu ga, To npuBecCTn AeTanbHbie TpeﬁDBaHMﬂ.
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TpebytoTca N UCNbITaHWA ANg NOATBEPXAEHUS KBanMdpukauum? O 0aQHer

Ecnu ga, To NpUBECTM AeTanbHY MHAOPMaLKIo.

[ononHuTenbHble TpeboBaHUA 3akoHodaTenecTea? O 0aQHer

Ecnu ga, TO NPUBECTM AeTanbHy MHDopMaLuo.

TpebyeTtca N KOHTPOSb CO CTOPOHBI 3aKasvmka? Qfa0Her

Ecnu ga, To NpyvBecTW AeTanbHy MHopMaLuto.

O6wue TpeboBaHns B gononHeHue k TpeboBaHNAM HACTOSALLErO Ofa0Her
cTaHgapTa?

Ecnu ga, TO NpYBECTM AeTanbHy MHopMaLuo.

TPEBEOBAHUA K NMOCTABKE U TEXHUYECKOMY OBCITYXUBAHUIO

TpeboBaHusa K NOCTaBKe:

TpeboBaHUs Mo TPAHCMOPTUPOBAHMIO, YAKOBKE U XpaHe-

HUHO!
TPEBYEMASA OOKYMEHTALIUA
WMcxopHble gaHHble ans npoektvpoeadua? O JaOHer | MNnax o6ecneveHns kayecTBa U3roToBne- OfaQHer
HUSA
OT4eTbl NO NPOEKTUPOBAHNID? QalHet | TexHuyeckme ycrioBms Ha NpoOU3BOACTBO QJaQHer
WMHcTpykums no akcnnyatauumn? QOalQHer | UcnonHutensHaa gokymeHTaums ddaQHer

CeopHas npoektHada v npou3soactBeHHas O aOHer | JokymeHtauus no pesynstatam kBanucdu- O daOHer
OOKyMeHTaumua? Kaumu

MHcTpykuma no TexHudeckomy obenyxmsa- QO JaOHer | Opyras (ykaszatb) O daQdHer
HWIO U 3ameHe?
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MpunoxeHne G
(cnpaBo4Hoe)

MpepBapuTenbHOe HarpyXeHue GoNToB

G.1 Metoabl npeaBapuUTenLHOMO HarpyxeHua 6ontoe

G.1.1 O6wme nonoxeHns

Mpn cBUH4YMBaHMKM BONTOBOrO COedMHEHMS O0MKHO ObiTb 0becneyveHo gocTUXeHWe TpebyeMoro aHadYeHus npea-
BaApUTENbHOTO HaTSKEHUA. VicnonbayeMble B NPOLIECCE CBUHYMBAHUSA WHCTPYMEHTHI AOMKHBI BblTh OTKanNnMBpoBaHbl B CO-
OTBETCTBMM ¢ TpeboBaHWAMK NpuaHaHHOro cTaHaapta. Kannbpoeky crieqyeT NpoBOAMTL AN BCEW CUCTEMbI Npeasapu-
TEMNbHOMO HAaTSHKEHWUS, BKMOYMAa MHCTPYMEHT U M3MepuTernbHble YCTPOWCTBa. [NpeaBapuTenbHOe HaTsKeHne BonToBOro
COEOWMHEHUA OOMKEH BbINOMHATE KBANUMULMPOBaHHLIA NepcoHann.

MpenBapuTencHoe HaTsKeHue BONTOBOMO CoedVMHEHUs MOXET GbiTe obecnedyeHo HecKonbkKUMW METOO4AMMW: MUC-
nonb30BaHWe rMapaBnUYeckMx YCTPOMUCTB ANs NpeaBapuTensHOro pacTsKeHus (yanuHeHus) 6onTta, ucnonb3oBaHue au-
HaMOMETPUYECKOTO KIoYa WM 3aTsXKKa C KOHTPONUPYEMBIM YIMOM MOBOPOTa ranki. Huke npueBedeHo KpaTkoe onucaHve
yKasaHHbIX MeToaoB. OnpegeneHue akTM4eckoro NpearapuTenbHOMO HaTsHkeHua BonTokoMnieKkTa ABNAETCA CrOXHON
3agaveil, NoaToMy BCe MeToOb! NPEeABapPUTENBHOIO HATAXKEHWA UMEOT ONPeAeneHHYH MorpeLlHoCTb.

G.1.2 BbiTArnBaHve 60nTa ¢ NOMOLLbLIO pacTArMBaloLero ycTpomcTea

Mpwn ucnonb3oBaHWKM aHHOTO METOA4A NpenBapuTENbHOE HaTsKeHne BONTOBOro COeAMHEHMA OOCTUIAeTCAa 3a CHeT
MpUNoXeHUs K BONTy OCEBOM Harpy3ku M HaBUHYUBAHWA NEepen CHATUEM Harpyakv raiikm oo ynopa 6es3 ucnonb3oBaHus
3aTarvBalLero uHeTpymeHTa. Kak npaeuno, ruapasnuyeckMe YCTPOWCTBA, MCMonb3yeMble ANs pacTArvBaHus OonTog,
npegcTaensawnT cobol MogudUUMPOBaHHbIE TMAPaBMUMYeckne AOMKpaThl. [1pv BO3MOXHOCTM 0BEecnevyeHWs pPOBHOMO W
XKECTKOro yrnopa Ansg AOMKpPAaTOB M UX COOTBETCTBYIOLLEN KanMbpPOBKM ruapaBnnyeckme pacTarMBatowmMe yCTponcTea no-
3BONAKT 06ecneynTh BLICOKYH) TOYHOCTL NpeaBapUTENLHOro HaTsKeHua BonToB..

Mpwn cHATWUKW Cc BonTa OCEROM HArpy3ky OT pacTArMBAOLLEro YCTPOWCTBA YCUMME OT OCTATOMHOMO YANMMHEHUSA bonTa
NPUBOOWT K BO3HUKHOBEHMIO HArpy3kM Ha raviky, BO3HUKalLWMe Npu aTOM NnokanbHble Aedopmaui Ha OMOPHLIX NOBEPX-
HOCTSX pe3bbbl NPUBOAAT K MOTEPE 4AacTW CTArMBAKOLWER Harpy3ku. 3TO yMEHbLUEHVME CTAMMBAKOLLEN Harpy3ku crnenyet
y4MTbIBaTh B Npouecce HaTskeHua (cm. G.2.2).

G.1.3 OuHamomMeTpUYecKue KN4 U MOMEHTHbIE UHCTPYMEHTLI

Mpwr NOBOPOTE raikm ¢ MOMOLLLHO KoYa B BonTe co3daeTcsa NpenBapuTensHasa Harpyska, 3aencALLan oT Lara peab-
6b1 BonTa. bonbluas 4acTb NPUNOXKEHHOTO KPYTALLEr0 MOMEHTA WCMOMb3yeTCA Ha NMpPeonofieHne TpeHWa B pe3bbe M Ha
OMOPHOW NOBEPXHOCTKU raMkn. TpeHre 3aBUCHMT OT CBOWCTBA Marepuana noBepXHOCTH U Mcnonb3yeMon cmasku (cm. G.3).

G.1.4 MeTon KOHTpoOnNUpyeMoro yrna noBopoTa ramku

MeTod KOHTpONMpyeMOro yrna noBOpOTa ranku BKM4YaeT B ceba npunoxeHue HayansHOro KpyTALLEro MOMeHTa
3a4aHHON BENWYWHBI U NOocreayoLLee n3MepeHne yrra noBopoTa raikv. Takme npouenypbl 4OMKeH NPONTK NpPoLece Kea-
nudmrKaunmn NocpecTBOM NPOBEAEHUS UCTbITaHWA. ITH npouedypbl MOTYT BbiTh Kak BECbMa NPOCTLIMK, TaK M AOCTAaTO4HO
CNOXHbIMW. [MpuKnagbiBaeMblii Ha4arbHbIN KPYTALLMIA MOMEHT hOpPMUPYET HavarnbHYK 3aTskKy raiku. [Npu Hanbonee
MPOCTOM MPUMEHEHUW MOCMeOyHLWUA NOBOPOT rakn obecneyvBaeT AOCTxeHWe BONTOM cBOero npedena TeKy4decTw.
MockonkeKy B Npouecce npouenypel BeIMONHAKT KOHTpOne AedopMaunm, To OTCYTCTBYET PUCK YpesmMepHor Aedopmaim
GonTa Npu NpeBbILWEHUM Npegena TekydecTn. Tem He meHee, 6onTbl, NPEeABapPUTENEHO HarpyKeHHbIe A0 Npeaena Tekyye-
CTU, He JOMYCKaeTCs MCNoMb30BaTk MOBTOPHO.

Mpw peanusauun bonee CrnoxHbIX NpoLeayp MakcMManbHoe SKBUBANeHTHOe HanpsixeHne Bonta MoXeT He JOCTU-
raTb npegena TekyvecTtu. B aTom criyyae gonyckaeTcs NOBTOPHOE Mcrnonb3oBaHne 6onTos.

G.2 MNpepBapuTensHoe HaTsAXeHue GonTa

G.2.1 Obwme nonoxeHUs

MpenBapuUTenLHOE HArpyXKeHUe JOMKHO YYUTbIBATE HEOBXOAUMOE YCUnue Ana repMeTUYHON Nocaakyu NpoKnagku
B YCMOBMSAX BHELUHEro BO3AEWCTBMA B NPOLECCE CBUHYMBAHWA WM HanMyun NorpewHocTU npyv opMUpoBaHuWK npeasa-
puTenbHOM Harpysku. MakcumanbHaa npeaBapuTenbHas Harpyska c y4eTOM MOrpeliHoCTU W BHELWHMX BO3OEWCTBUA He
OOrm¥Ha NPUBOAWTL K MOBPEXAEHWKD COEOUHUTENS, NPOKNaAoK 1 BonToB (ecnn NPUMEHUMO).

Bce meToabl NpedBapUTENbLHOTO HAarpy>KeHWs MMeloT ONpeneNieHHy cTeneHb norpelHocTu (cm. G.3), koTopyko
cnefyeT y4uThIBaTh.

MWHUMaNEHYH U MakCUManbHY0 NpenBapuTeneHble Harpy3ku 6onta (HaTsKeHWe) Npu CBUHYUBAHWKA ONpeaensioT
no cpopmynam:

Tpmin = Tonom * (1 —€); (G.1)
Tpmax = Thnom - (1+e+A,), (G.2)
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rae Ty min — MWHMMarbHas npefsapuTenbHasa Harpyaka 6onTta (HaTskeHne) Npu cBUHYMBaHUKM, H;
Tb,nom — HOMWHaneHaA npeaBapuTensHaa Harpyska 6onTta (HaTaxeHue) Npy CBUHYMBaHWK, H;
Th max — MaKcumanbHas npefBapuTensHas Harpyska 6onta (HaTsikeHue) Npyu CBUHYMBaHUK, H;
& — pas3bpoc 3Ha4eHnn NpeaBapuTEnbHON HAarpysKn Npyu CBUHYMBaHWUK (cM. Tabrnnuy G.1);
A, — noTepa HaTsKeHua GonTa nNpy UCNoNb30BaHUM PACTATUBAIOLLErO YCTPONCTBRA.

Mpy 3agaHHOM 3HAYEHUU MUHUMANLHOW NPeaBapUTENLHON Harpyskn T, .. HOMUHAMLHOE 3HaYeHWe onNpeaensoT
no opmyne

T
To,nom = —(1"f"2) : (G.3)

CoOTBETCTBYIOLLYHO MaKCUManbHY0 NpeaBapuTenbHYD HArpy3ky GonTa, Ucrnonb3yemyto npy CBUHYMBAHWK, onpe-
0ensaT no dopmyne

T = Tb,mln ) (1 tet Ab)
A (1-¢)

(G.4)

G.2.2 PacTtArnBarouwee YCTPOUCTBO

[Mocne cHATUA ¢ BonTa Harpy3ku OT rMAPaBNMYECKOro pacTArMBaloLEro YCTPOWCTBa Y HArpy»KeHUs rankn Bcneg-
CTBWE YCUNWNA OT OCTaTOMHOTO YANuHeHWs BonTa Bo3HWKawwWwasa B pe3sbe Aedopmaunsa NpUBOAWT K NOTEPe HaTsKeHUs
bonTa, KOTOpYK ANSA CTaHAapTHbIX MeTpuyecknx pe3bd n pessd UN B criydyae KOHTaKTa MecTKUX NnacTuH (TopueBble
dnaHLbl) onpegensioT (B cpegHeM) rno gopmyne

d
Ap=09- =b (G.5)
b
roe d, — HOMWHanNbHLIA HapyXHbIA AuameTp peasbel GonTa, M;
l, — AnuHa BONTOBOrO KPEnneHWa (PaccTosHME MEeXIy KpanHUMU BUTKaMK B 3aLenneHnn), M.

ﬂpeﬂ,BapMTeanoe HaTsKeHue BonToB npy NCNonb3oBaHMK pacTArMeaolero yCTpOF‘ICTBa OOIMXHO yO0OBNETBOPATL
YCnoBWKO

Tb max
—_—— G.6
oA S08, (G.6)
rae A, , — nnowaane Gonta no BnaguHe pessob, MZ;
o, — npenen TEKy4eCcTKu, UCnonbayemMblii B pacyeTe, NMa (cm. 6.4.6).

y
Mnowank 6onTa no BnaguHe pesbbbl Ay, MMZ, na CTaHAapTHLIX BONTOB ¢ AKIMOBOI pesbboii ¢ yrnom peabbl
60° onpegenstoT No opmMyne

Ap= - (@s= 1.3 ben?. (G.7)

roe Ip,-mh — war pe3sdbl, MM;
dj, — HOMUHanbHbIA HAPYKHbIN AUaMeTp pesbbbl GonTta, MMm.

Lna aHanorMyHbIX MeTpUYeckMx pesbd nnolwaae Gonta Nno BNaguHe onpeaenstoT No hopMyne (eaMHULEl M3aMepe-
HKA NPUBOAST B MM)

As =G (dy = 1,22687 * by’ (G.8)

Tpumepsbi

1 Ons pe3b6el 114" 8UN, m. e. codepauwieli soceMb 8UMKo8 pe3bbbi Ha OiolM, lpimh = 25,4 Mm/8 = 3,175 mm
u duamempa 6onma d, = 1,25 diwima = 1,25 x 254 mm = 31,75 mm, nnowade 6onma no enaduHe pe3b6bl
A, = 599 mm2,

2 finsa pe3bbel M30 % 3,5, duamempa 6onma 30 MM, waza pe3bbbl 3,5 mm, A, = 519 MM2,

G.2.3 MOMEHTHbIA MHCTPYMEHT
BonT gomxeH yooBneTBOpsiTE YCNOBUAM NPU CBUHYUBAHWN B COOTBETCTBMW C BbipaXXeHWeMm

2 2
Tb,max ] Mb,max < 0 9
+ 3 3 )
Uy A Ab,r - db ’ (G 9)
Gy~ :
12
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roe
Mb‘max = Mb,nam (1+g) (G.10)
T; i - d|
Mp,nom = b:lnum : p;;ch + 0’:83;,; + U, dsl (G.11)
gy = ot I, (612)
2
d; = d, —0,6493 - ‘rpr'tch' (G.13)

rae My nax — MakcUManbHbIA KPYTALWMA MOMEHT NpKU CBUHYMBaHUM, H-M;
My, nom — HOMMHAMbHBLIA KDYTALLMA MOMEHT NpKU CBUHYUBAHUK, H-M;
£; — pasbpoc 3Ha4eHWin NpUKNaabLIBEAeMOoro KpyTALLEr0 MOMEHTA NPU CBMHYMBAHWK, Kak npaswno, paseH 0,03
Ans KanubpoBaHHOrO MOMEHTHOTO MHCTPYMEHTA,;
d,, — 9 EKTNBHEIA AUAMETP KOHTAKTa ONOPHOM NOBEPXHOCTM ranku, M;
d.r — pasmep «Nof KIk4» rakin Mexay napannensHeIMyA rpaHami, m;
lp."fch — war pe3bbsl, M;
[; — KoathhUUMEHT TpeHus mexay raikoi n peabfon 6onra;
d; — cpeaHuii anameTp pessbbl, M;
By — nonosuHa yrna npodouna pe3stel, pasHasa 30° ana UN pesst;
U, — KO3MMOUUMEHT TPEHNS MEXOY raiikoi N onopHON NOBEPXHOCTLIO;
dj, — HOMMWHambHbIA HapyXHbIA AMameTp peabbel 6onTa, M;
dyp;, — AnameTp oTBepcTua nogd 6onT, M.

M3roToBuTENE OOMMKEH OTPa3WTe B AOKYMEHTALMM 3HAYEHUS PEKOMEHOYEMOrO KPYTALEro MOMEHTa W HATSKEHNS
[s KOHKPETHOMO COeAMHEHUS U NPUMEHAEMOr0 UHCTPYMeHTa. MIHCTpYMEHT Ans CBMHYMBaHWA BONTOB 1M pacTArusalLLee
YCTPONCTBO AOIMKHBI BbiTh OTKanMbpoBaHbl Ang obecneyeHnsa HeobxoarMon TOMHOCTU NPeABapUTENBHOMO HaTsHKeHUs
GonTa UW/1nu KpyTALWEero MoOMeHTa.

MpenBapuTencHoe HaTspkeHue GONTOB OOMKHO UCKMIOYAaTE pasgeneHne Wnu CMelleHve coeauMHeHHblx drnaHues
n/MNWU packpbITE 32KMMOB Nof AelcTBUeM Harpysku. MNpeasapuTensHoe HaTsxeHWe BonToB cnedyeT BelGUpaTe Takum
obpasom, 4Tobbl CONPOTMBNEHWE TPEHWIO, CO34aBaeMOoe KOHTaKTHbIM AaBNeHeM OT NpeBapyTenbHOTO Harpy}eHus, uc-
KMro4ano npockane3biBaHWe COedMHEHHbIX MOBEPXHOCTEN.

Ona MUHUMU3aUMM LMKNMYECKUX HanpsXXeHWn B BonTax OT BO3AENCTBMUA BHELUHWX LMKIMYECKUX HArpy3oK Harpy-
MEHHYK (3aKMMHY10) ANWHY y4acTka 6onTa u nnoLagk NonepevHoro ceveHns cnegyeT BelbvpaTte TakvM obpasom, YTobbl
ofbecne4ynTb MakcMmanbHy rMbkocTe BonTa B Npedenax orpaHUYeHWiA KOHCTPYKUMK (T. €. MakCMManbHO YBENUYNUTE OT-
HOLLEHWE 3aKMMHOW AnvHbl BonTa Kk ero guamerpy).

3atarveaHvie UNv NpeaBapuTEnbHOE HaTsxeHue 6onTokoMNNeKkTa, NOABEPKEHHOMO OCEBOW Harpyske, CyLUecTBeH-
HO yBenWM4YMBAET COMNpOoTMBIeHue ycTanocTu. bonee BeiCOKMe CxMUMalOLWME YCUMUA YBENUUYNBAIOT XECTKOCTb COEqUHEHWS
¥ yMeHbLLAIOT pasMax HanpsbkeHuid B 6onte. Kpome TOro, BepOATHOCTL YCTaNOCTHOrO paspylleHus GonToe Bo3pacTaeT,
ecnu npv cbopke MCNonb3yT MATKWE NPOKNAaAKM, BOCTIPUHMMAIOLLME BHELLHIOW Harpysky, unu 6onTel He OTUEHTPUpOBa-
Hbl M HE 3aTAHYTbI AOMXKHEIM obpasom. ConpoTveneHWe ycTanoctu 6oNToB, NoABepPKEHHBIX A4ENCTBMIO OCEBOW HArpys3Kku,
KaK NpaBuNo, HEYYBCTBUTENBHO K CPeOHEMY HaNPsKEHMIO.

[na oueHKM LMKNMYeCcKMX HanpsxeHwn BonToB nog BO3OEWCTBMEM AABMNEHUS W BHELIHUX Harpy3ok MOXeT ObiTb
ncnonb3osaH aHanus MK3. lNpu npoBegeHny aHanusa 3HaqeHwe npegBapuTenbHOrO HaTsxeHws BonTos cnegyeT npu-
HUMaTb MUHUMaNbHbIM.

G.2.4 Pabouasa anuHa pe3bboBoro coeguHeHUnA

B cBMHYEHHOM COCTOsIHMM pe3bba GonTa 4omKHa BEICTYNaTh 3a raiky kak MUHMMYM Ha OOWH-ABa BUTKA pe3bbbl.

Ecnv ona coeguHeHWs MCNOMb3YIOT OTBEPCTMA C BHYTPEHHeW pesbboit, To aomkHa 6biTe obecneveHa nonHas Bbl-
coTa nNpoduns 1 YNCTOTa NOBEPXHOCTU ANA BCEX BUTKOB peabbbl, a paboyasn AnvHa pe3bBoBoro coeaMHeHns He JoMmKHa
ObiTb MEHbLUE 3HAYEHNs1, onpeaensemMoro no opmyrne

R0 5r7.stud
Rio s/7tapped

lep = min [d,,; (0,75 : } (G.14)

roe lse — pabouyasn anvHa pesbboBOro COeAUHEHNH, M;
dj, — HOMUWHambLHLIA HapyXHbIA AMameTp peabbebl bonTta, M;
Rto5/T stud — 3aAaHHOe MMHUMANbHOE 3HaYeHUe NPeAena Teky4ecTn Ana 0,5 % OTHOCWTENBLHOTO YANMHEHWUS HaPYXX-
HOIM pe3bbbl NpW 3agaHHON TemnepaType, la;
A 0,
RtO‘SIIrapped — 3aAaHHOe MIHUMANLHOE 3HAYeHNe Npedena Teky|ecTu Matepuana BHyTPeHHeil pes3bbel gns 0,5 % ot-
HOCMTENBLHOMO YANWHEHUA NPW 3adaHHoR Temnepartype, MNa.
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He pekomengyetcs, 4ToObl MakcuManbHas paboyan AnvHa pe3b00BOro coeguHeHUs NpeBblllana 3HadYeHue, onpe-
nensaemoe kak 1,5 - db.

G.2.5 CGopka chnaHUeBbIX coeAUHEeHUN

Mepen cbopkol coeaMHEHNA MOHTaXHWMK AomkeH yoeamTbca B OTCYTCTBMM NOBPEXAEHMIA Y cOOMpaeMbIX anemMeH-
TOB W B JOMKHOM YMCTOTE NoBepxHocTen hrnaHues, 60MNTOB W YNAOTHEHWIA. Ha NoBepxXHOCTL pe3bbbl BONTOB U raek OOMmK-
Ha BbITb HAHECEHA CMa3Ka B COOTBETCTBUU C TEXHUYECKMI YCMOBUSMMU.

®naHupl HEOBX0OMMO YCTaHaBNUBATL POBHO MO KOHTYPY W Nog npsMbiM yriom 6e3 ycunus, 4tobbl conpsragmblie
MOBEPXHOCTU PABHOMEPHO MPUNErany K yrnioTHUTENLHOMY KObLly, MOCME Yero 3aTaHyTb C PABHOMEPHbLIM HATSKEHUEM
BonToB A0 3HAYeHWUs, 3aaHHOro ONA AaHHOrO coeduHeHus. [na npegynpexaeHns HepaBHOMEPHOIo HarpyXeHus creay-
€T OJAHOBPEMEHHO WCMOMNb30BaTh HECKOMNBKO MHCTPYMEHTOB, HANpUMep, YeTbIpe UM BOCEMb MHCTPYMEHTOB.

[na obecneyeHna NpaBUNBHOW YCTAHOBKKM DONTOB W YMMOTHWUTENBHOMO KOnbLa conpdAraemsble cnaHubl crnegyet
BblpaBHUBATL.

G.3 Pas3bpoc 2HavyeHMI npegBapyUTernbHOW Harpy3Kku OnA pa3nuyHbIX MeTOOAOB CBMHYMBaHUA GonToB

Bce meToabl CBUHYMBAHUA BONTOB C MPUMNOXEHWMEM KPYTALEro MOMEHTA UMW HaTSKeHUA MMEoT OonpeaeneHHy
norpelwwHocTe. B Tabnuue G.1 gaHel 3HaveHns € ans 6onToB.

Tabnuuya G.1— XapakTepHble 3Ha4eHUs € AnsA 6onTos

MeToa sakpydueanus (3atarusanHus) bontos. Meton usmepexms dakTopsl, BNMAKLWME Ha pasbpoc Pa3bpoc 3HadeHui £
[ae4HbIi KMoY: G perynupyeMbiM UM Heperynupyemelm Kpy- | TpeHue, KecTKOCTb, KBanuduka- 05
TAWUM MOMEHTOM LMS MOHTaXKHUKA '
Py4Hol nHeEBMaTU4ECKUIA rankoBepT TpeHue, XKecTKoCTb, kanubpoBka 0,4
[OvHaMoMeTprUYecKWin KNy, SKBMBANEHTHLIA raedHoMy Kno- | TpeHue, KecTKocTk, kKanubposka
4y, HO MO3BONAKLIMA OCYLIECTBAATL U3MEPEHWe KPYTSLLero 0,3
MOMEHTA
Mopaenuyeckoe pacTarveatowee yctpoucTeo. VamepeHue | XKecTkocTk, AnuHa BonTa, Kanu- 02
rMOpaBnM4ecKoro AaeneHus Bposka '
[ae4HbIi KoY MUY rmapaBnUMYeckoe pacTarveatolLee yctpoi- | XKecTkocTe, AnvHa GonTa, kanu- 015
cTBO. MlamepeHune yonuHeHus bonta bpoBka '
laeyHbI knod. KoHTponb yrra noBopoTa rankuM (noyty o | ecTkocTs, AnvHa BonTa, Kanu- 0.10
npegena TekydyecTtn 6onra) BpoBka '
[aeyHbIX KoY. MiamepeHue KpyTSLWwero MOMeHTa M KOHTPOrnb KanubpoBka 007
yrna noBopoTa raikv (nodTu oo npenena Tekyvectu bonTa) '

OnbITHBIE MOHTaXHWKKM MOrYT 0becne4nTb 3Ha4eHne pasbpoca MeHbLIee, Yem npueegeHHblie B Tabnuue G.1 3Have-
HuA (Hanpumep, € = 0,2 BMecTo £ = 0,3 NpyU MCNONb30BaHNUN AUHAMOMETPUYECKOTO KIoYa). Y HeOoNbITHLIX MOHTaXXHUKOB
pa3bpoc MOXKET NPEBbIWAaTEL YKasaHHble 3Ha4YeHus.

[ns rmagkux NoBepxHOCTEN ¢ HAHECEHHOWN CMa3Koi Ha ocHoBe gucynbguaa monubaena (MoS,) u ana ropade-
OUMHKOBaHHEIX KPENeXHbIX OeTanein, CoOOTBETCTBYOWMX knacey B7 no [371] unm knaccy L7 no [35], B kayecTBe TMNoBoro
3Ha4YeHUs KoahduumMeHTa TPeHUA Mexay 6oNToM 1 ralkon 1 Mexay rankon U pnaHuem mMoryT 6biTb NPUHATEI 2HAYEeHUA
ot 0,10 go 0,13.

Huke npuBeneHsbl HeKoTOpblE haKTopbl, BIMAOLIME HA COOTHOLUEHWE MEXAY NPUMOXKEHHBIM KPYTALLMM MOMEHTOM
W HanpspkeHvem B BonTe:

- war, cpegHvn guametp 1 hopma pesbbbl;

- meTog 06paboTKn NoBepxHOCTU pe3bbbl M ONOPHOW NOBEPXHOCTU raku;

- CTeneHb napannenbHOCTX ONOPHON MOBEPXHOCTU rarkv U NOBEPXHOCTW hraHua;

- Martepuan NoBepxHOCTW ranku/GonTta/onopHON NOBEPXHOCTW ralku;

- TWMN CMasku pe3bObl M ONOPHON MOBEPXHOCTH rankn.

dakTopamy, BAMAOLWMMY Ha NpeaBapuTensHoe HaTskeHne 6onTta npy UCNonsL30BaHWW PACTATMBAIOWErO YCTPOWA-
CTBa, ABNAKTCA:

a) NoTepst HAaTMKEHWA NPU UCNONB30BaHUW PacTArMBaloLLEero yCTponcTBa;

b) cTeneHb mapannensHOCTM Kopnyca pacTArMealoLLlero ycTpoicTea U ocu Bonta.
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MpunoxeHune H
(cnpaBo4Hoe)

YnnotHeHuA

H.1 O6wme nonoxeHnsa

YNnoTHeHWe npeacTaBnaeT coboil COBOKYMNHOCTb COMpAraeMbiX 3MeMeHTOB COeUHEHWA, 0DecnevrBaLLmMX Heob-
XOOWMYH repMETUYHOCTL NMOABWAKHBLIX UMM HEMNOABWXHBIX COeqMHsAeMbIX aeTanei. GyHkUmen ynnoTHeHUs AenaeTcs obe-
crneyYeHve 1 NogaepaHue repMeTMYHOCTU MEXIY KOMNoHeHTamu (dnaHubl, MydTa/HUNMNENb) B TEYEHWE NPOACIIKUTENb-
HOTo Nepuoga BpeMeHMW. YNNOTHEHWE OOMKHO ObiTb YCTONYMBLIM K BO3AENCTBUIO YNNOTHAEMOW CPeapl, K BHYTPEHHEMY U
BHELUHEMY OaBMIEHMIO, TEMMNEPATYPE M BHELLHWM Harpy3kam.

lMpwn oueHKe CBOWCTB YNIMOTHEHWA crieayeT yYyuTbiBaTk NpPEeABapUTEnbHOEe HaTsKeHue BOMToB M paccMaTpuBaTth
YNIOTHEHWE, COEOUHWUTENL W BXOASLLME B HEero BonTel Kak eauHyo cuctemy. [pyn paccMoTpeHun BNWAHUA COBQUHUTENSA
Ha CBOWCTBA YyNMNOTHEHMA HEOOXOOAMMO paccMaTpUBaTh TakMe NapaMeTphbl, Kak KpYTALWWIA MOMEHT CBUHYMBAHMA HUNnens/
MythTbl COEOVHWUTENSA, NMpeaBapUTENbHOE HAaTSKEHWE W COMPOTUBREHNE BONTOB.

[Mpy BO3MOXHOCTH, B COEAWHWUTENAX pai3epa HeobxoanMo MCMoNBE30BaTh HEMNOOBWKHLIE YNIIOTHEHUS, T. €. YNIOTHE-
HKA, pasMeLlaemMble MexJy NMoBEPXHOCTAMM, C MUHUMANbHBLIM OTHOCHUTEMBHBLIM NEPEMELLEHUEM UMM HEMOOBWKHLIMKA MO-
BEPXHOCTAMK. HenoaBkHLIE YNNOTHEHWA PEKOMEHOYIOTCA UCNONBb30BaTh B AUHAMUYECKW Harpy>KaembiX COEAUHUTENSIX.

YNNoTHEHUS MOTYT BOCTIPMHUMATb BHELLHIOW HAarpyaky (T. €. ABNATLCH 3NeMeHTaMu, HECYLLMMW OCHOBHYIO Harpya-
Ky) UMW He NoABepraTbCs BO3AEWCTBUIO BHELUHEW HAarpy3ku. B AuHaMM4ecku Harpykaembix COEAUHUTENSX PEKOMEHOYETCA
UCMONb30BaTb KOHCTPYKLMIO, B KOTOPOW YMIOTHEHWUA He MOABEPKEHbLI BO3OEWCTBINIO BHELLHEW Harpy3ku, Ana obecneyeHns
BLICOKOW HaEXHOCTWM U repMeTMYHOCTN COELMHEHWS Ha MPOTSXEHUW Bcero BpemeHu pabotel. Kpome Toro, npu onpe-
OeneHnn NpegBapUTENbHOMO Harpy>KeHWs COeqUHUTENST HEOOXOOMMO YYMTBLIBATL BO3MOXHbLIE COYETAHUS OEWCTBYIOLLUX
Harpyaok.

Mpy NpoeKTUPOBaHUKM YNINOTHEHUIA ANs TpyBONpoBO4HOW apMaTypbl, (PUTUHIOB U cCOeOMHUTENEN cnenyeT y4uThbl-
BaTb AENCTBWE BHELUHETO AaBneHus. BHellHee aaBneHne MOXET NPeBLICUTL BHYTpeHHee pabodee aaBneHve B npouecce
BHYTPWCKB&XKWHHBIX paboT (Mpu 3HA4YMTENBEHOM CHWXXEHWW OABNEHWA B parn3epe), a Takke Npuv 3Kchnyarayun pansepa B
rnyBoKoBOAHLIX YCrIOBMAX. [TpU NPOEKTUPOBAHUK YNNOTHEHUA CNEeAYET YYUTLIBATL YCIIOBMA 3KCMyaTaln U UCMbITaHWA,
MpU KOTOPbIX MOXET MMETb MECTO YacTOe U3MEHEHWE JABIEHWUS YINOTHAEMOW CPEefbl, YTO B COMETAHWUMW C BbICOKMM BHELL-
HUM JaBMEHUEM BOLObI NPUBOOWT K LIMKMMYECKOMY M3MEHEHUIO HAMPAaBNEHUs AEWCTBUA AABMEHMS Ha YNINOTHEHWE.

Mpw BbIGOpE YNNOTHEHUS HECOXOAMMO YYMTLIBATE CPOK Er0 CIy»Obl, XMMWYECKME CBOWCTBA U TEMMNEPATYPY YNnoT-
HAeMoii cpenbl, paboyne JaBneHVs U BO3MOXHbLIE OTHOCUTENbHbIE NepeMeLLeHNs YNITOTHALMWX NOBEPXHOCTEW. YNnoT-
HEHWS NOABEPKEHbI MOBPEXOEHMAM B NPOLECcCe NepeMeLLeHUs, YCTAHOBKW W MOBTOPHOW cOopki. Mo3ToMy equHUYHOe
YMIIOTHEHWE MMEET OrPaHUYEHHY0 HaOEXHOCTh. [Ins NoBbILWEHWA HAASKHOCTM COEAUHEHWMA MOXHO WCMONb30BaTh ABOK-
Hoe ynnoTHeHwe. [na obecneyeHua pe3epBUpPOBaHUS CneayeT WUCMonb3oBaTh ABA YNNOTHEHUA, UMEKLLME Pa3NUYHYK
KOHCTPYKLMIO U HE MOABEpXEeHHLIE 0DLLEMY OTKa3y.

YnnoTtHeHWe crnegyeT ycTaHaBnMBaTh B NPOLECCE CBMHYMBAHUA COeQnHUTENSA C yyeToM TpeboBaHui 6.4.12 k obe-
cneyeHvio repmeTndHocT. CnegyeT OTMETUTB, 4TO AnA bonee Hu3koro aaeneHus (3,5 Mla) KoHTakTHOE HanpsxeHve B
COeOQUHEHUN MOXKET DbITb HEOCTATOYHbIM 1A 0becneyeHns TpeboBaHWUiA K repMETUYHOCTW.

YNNoTHEHWA MOTyT ObiTb pa3AeneHbl Ha ABE OCHOBHLIE KATEMOPUWA: METanM4ecKue YNoTHEHUA U MATKKE (KoMBu-
HUPOBaHHLIE UMK HEMETanNu4eckie) ynnotHeHusa. bonee nogpobHana nHdopmaumsa npueegeHa B H.2 n H.3.

H.2 YnnoTHeHuA «MeTann K metanmny»

B kayecTBe MeTannMuyeckoro ynnoTHEHUS MOXHO paccMaTpuMBaTh nnacTudecky feopMupyemble MeTannuMyeckue
KOnbLa, BOCMPUHUMAKOLLME BHELLHIOW HArpy3ky, ynpyro aedopMupyemble MeTanimyeckme Koneua, He BOCNpUHUMaloLLMe
BHELLHIOK HarpysKy, UNn ynmioTHEHWs, (hOPMUPYEMbIE HENOCPEACTBEHHBIM KOHTAKTOM YMMOTHUTENbBHBIX METANMMYeckux
NoBEPXHOCTEW. B MeTannvMyecknx npoknagkax B BUAE YNIIOTHUTENbHbLIX KOMeLl, cneynanbHon hopMbl MCNOMb3YIOT Kak
ynpyro gecopmupyemMble, Tak U NNacTUHeckn aedopmMupyemMble MeTanIMyeckne ynnoTHeHUs. YNnoTHEHWE NPU UCMOMb-
30BaHWM METaryIM4ecKux YNNOTHUTENbHBIX KOMew AOCTUraeTcs 3a cyeT addheKTa packNMHMBaAHWUSA, KOTOPLIA Bbi3biBaeT
HanpskeHWe CxKaTWusa B koHTakTe, obecnedynBas repMeTuyHoCTb. HekoTopele M3 YyNnoTHEHWIA SBNAIOTCA CaMOYMNNOTHA-
WMMWCA, XapaKTEPU3YIOLLIMMKUCS YBEMWYEHNEM HArpy3ky Ha YNNOTHAOLWME NOBEPXHOCTMW 3@ CYET AaBMNeHWs YNnoTHAEMOM
cpedbl. B BonblUMHCTBE cny4yaer npu UCNOMNsL30BaHWK YINOTHEHNA «MeTarnn K MeTanny» Ana obecneyeHns repmMmeTudHo-
cT1 HeoBxoamMmo obecneynBaTh BbICOKOE KA4ECTBO NOATOTOBKM YMMOTHUTENBHBIX NOBEPXHOCTEN U TpebyeMoe 3Ha4YeHue
HanpsXeHWs CKaTus B KOHTAKTe Ha YNNOTHSIOLLER/NocagoqHOW MOBEPXHOCTM.

B TeXHWYeCcKMx YCnoBUSAX NPOU3BOAUTENSA AOMKHO BbITh YKa3aHO MUHUMAaNbLHOE HauyanbHOe KOHTaKTHOe Hanpsxke-
HWe nocne Nocagku YNnoTHeHWs, MUHMMaNbHOE KOHTakTHoe AaBneHue B NpoLecce akcniyataummn u UcneiTaHuia, Heobxo-
avmoe ans obecneyeHns repMeTMHHOCTK, U TpeboBaHue Kk ynucTote 06paboTku noBepxHOCTU. Huke npuBeaeHsl Npumepbl
TUMNOBbLIX TpeboBaHWA.

[na koppeKTHOW cBopKN MeTannM4yecknx ynnoTHeHWA HeobxoammMo obecneynTb HavanbHOe KOHTaKTHOe Hanpsike-
HWEe B YNMOTHEHWM M MecTe Nocafku, NPMBOASLLEE K NNacTMYeckon aedopmMauMn matepmana ynnoTHEHUS UK NocagoM-
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HOW noBepxHOCTU. [Ins ra3oBoi ynnoTHAeMOo cpeabl TpebyoTca Gonee BbICOKME HaYalbHble KOHTAKTHbIE HAMNPSKeHNs,
yeM Onsa KUAKON.

KoHTakTHOEe HanpsKeHue B YNNOTHEHWW M MEcTe MocafKku A0MKHO ObiTh BhIlLE AABMEHWS YNNOTHAEMOW cpenbl.
OTHOLLEHWE KOHTAKTHOrO HanpsXeHWs K AaBneHWo YNIoTHAEMOW cpedbl oMmKHO cocTaenath 2,0 anda rasa (asoT) u 1,2
ANSA KUOKOCTW.

YNNOTHMTENBHBIE NOBEPXHOCTU OOMKHBI UMETE HU3KYH LUepoxoBaTocTb. CpeaHee apndMeTUYEeCcKoe OTKITOHEeHWUE
OoLUeHNBaeMoro nNpoduns WepoxoBaTocTu, onpegensemoe B cooTBeTcTBUK ¢ FOCT P MCO 4287, He AOMKHO NpeBbIWaTh
Ra = 0,8 ans razosoi cpefbl U Ra = 1,6 ONs »XWOKOCTW.

Heobxogumo noateepanThb, YTO Npu Haubonee HeBnaronpuUATHOM codeTaHuK gedpopmMaunii, 3aBOACKUX AOMYCKOB
1 Harpy3oK He NPOUCXOAUT HEAOMYCTUMOE YMEHBLIEHNE KOHTAKTHOMO HaNpsPKeHWs B YNINOTHEHWMW 1 MECTE NMocagKku, a Ha-
YanbHOe KOHTaKTHOe HanpsbkeHne obecnedynBaeT nnacTuyeckyo gedopMaunio matepuana, OOCTaTOuHY ONA co3aaHmsa
HaOeXHOTro YNMOTHEHWUS.

LOns ynydweHnsa ynnoTHAKLWMX CBOMCTB Ha MeTannuMyeckue YnnoTHeHMA MOXeT ObiTb HaHeceHo MokpbiTve. Kak
Npaewuno, AN CHKEHUS UCTUPaHWUA NPUMEHSIOT UWHK Ny cpocdaTt MapraHua, Ana NoBbILEHUS ra3oHEeNpPoOHULAEMOCTH
MOXHO MPUMEHATL NOKpLITHE cepebpom. MNonuTeTpadTopaTUNeH MOXHO NPUMEHATL ANSA CHWKEHUS TPEHUSA, YNYyYLIEHNS
repMeTUYHOCTM NPUMEHUTENBHO K XKMAKOM YNNoTHAEeMOR cpede v T. 4. B kaxagom cnyyae B pamkax kBanvukauun Bbl-
BpaHHOro NOKpPLITUS ANA YCNOBUA NPMMEHEHUA OO0MmKHbl ObiTh NpOBeAeHbl McnbiTaHuA. B npouecce Bbibopa NOKpbITMA
crnenyeT y4uTbiBaTb MEXaHWYECKYH, AMEKTPOXMMUYECKYIO 1 XMMUYECKYD COBMECTMMOCTL MaTepuarnos, paboyue Temne-
paTypy W OaBMneHue, BHELUHWE Harpy3Kn U CPOK CryXbbl.

H.3 Msarkue ynnotHeHus

MaTepuansl, U3 KOTOPbIX W3rOTaBMMBAKT MATKME YMNIOTHEHWSA, UMEIOT pasfyHble XapakTepUCTUKWN CTOMKOCTU K
OEWACTBUIO XMMUYECKW arpeCCUBHOM CPebl 1 K MOBLILLEHHLIM TEMMAEpaTypam. Takve Matepuarnsl, Kak NpaBuno, UMeKT He-
3HAYMTENMLHY NPOYHOCTbL, pa3pyLUaKTCsa MpU BbIAABNMBAHUKM W MOTYT paspyLUaThCs NPy CHUKEHWUA HAYaNLHOTO KOHTaKT-
HOrO HanpshKeHWs nocne nocagky ynnotHeHus (oM. [54]). Co BpeMeHeM 3KCnnyaTauMoHHbIE CBOWCTBA MATKUX YNNOTHEHMIA
yXyalWwarTcs, KpOME TOro, OHW NOOBEPXEHbI MON3YYECTy.

[Ona noaTeepxaeHUsa (OyHKLMOHANbHLIX CBOWMCTB MSATKOrO YNNOTHEHUSA OOMKHO DbiTb onpegeneHo Hanbonee He-
BbnaronpuaTHOe coyeTaHue gecpopmMaumii U OOMYCKOB, NPUBOAALLMX K (DOPMUPOBaHUIO 3a30pa, YEpPE3 KOTOPLIA MOXET Mpo-
WNCXOOWTL BblAABMMBaHWE YNNOTHEHMA. B mpouecce KBanuuUkaLum MATKMX YNIOTHEHWA OOMKeH ObiTb OonpeaeneH Cpok
nx cnyx6bl UMW NEPUOANYHOCTL 3aMeEHbIl, AOMYCTUMbIE 3HAYEHWMA TEMMepaTypbl U AABMEHUA, MUHUMAaNbHOE 3HaYeHue
3a30pa, NPVBOLALLETO K BbIAABNMBAHUIO, M NAPaMETPORB YNIOTHAEMON cpeabl. [Ins ynnoTHEHWI NOABUKHBIX COEaUHEHUIA
[OMKHbI ObITh NPOBEOEHbl LMKNMYECKWe UcnbiTaHus. Npolecc KBanMuUkaunm yNnoTHEHWA AOIBKEH BKNIOYATL UCTbITaHME
Ha repMeTUYHOCTb.

Mpu pacyeTe MakcUManbHO AONYCTUMOrO 3a30pa, UCKMKYAKWEro BhIAABNMBAHME YNIOTHEHWS, CNEayeT yYWThbl-
BaTb BCE [0MYCKW, TEXHOMOMMYECKUe 3a3opkl U AedhopMauuy, BKMKYAaA OCEBOE CMELLEHNE COeUHEHUA.

3nacToMepbl W MONUMEPLI NOABEPXEHbI YXYALIEHNIO 3KCMTyaTauWnoHHbIX CBOMCTB NPU BO3AENCTBMW OKpY>KaloLLEeR
cpegbl. B npouecce kBanvukaummn Takux MaTepmanos A0oMKHbl BbiTb NPOBEAEHbI UCTLITAHUA Ha BO3OEWCTBUE OKpY>Kato-
Lew cpedbl B COOTBETCTBUM € TpeboBaHMAMM NPU3HaHHBIX CTaHAapToB, Hanpumep [OCT 28198.

PykoBoACTBO MO UCMbLITAHUIO HEMETANMMYECKUX YyNNoTHEHWI npuBedeHo B [12] (nogpasaen F.1.13).
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MpunoxeHue J
(obsAzaTentHoe)

Kpanucdukauma coeguHnTenemn

J.1 BeepgeHue

J.1.1 Ha3HaveHue
B npunoxeHnn J npueBeneHsl pekoMeHaaUnMn no NnpoBeaeHnio KBanudukauum coequHUTENe.

J.1.2 O6wume nonoxeHud

B pesynetate npouecca kBanuukauum coeauHUTENen OOMmKHO ObiTe NOATBEPXOEHO UX COOTBETCTBME YCTAHOB-
NEHHbIM KOHCTPYKTUBHBIM ¥ (DYHKLMOHAamNbHBIM TpeboeaHuaM (cm. 6.6).

lMporpamma kBanuvKauum COeaMHUTENS OOMMKHA COAepKaTh PacyeThl, BKIOYAs aHanusa ¢ ucnons3soeaHnem MK3,
W NepedeHb HeoBXoaUMBIX MCMbITaHWIA. VcnbITaHns cnenyeT NpOBOAMTE HA OrpaHUYeHHOM yucne obpasuoB C Lensio Be-
pucdbukauun pesynsratoB aHanmaa MK3 1 npoBepku akcnnyaTalMoHHbIX NapamMeTpoB, KOTOPLIE HE MOTYT ObiTb CMOAENA-
poBaHbI ¢ nomoLbo MK3, Hanpumep conpoTUBNEHWE NCTUPAHWIO, M3HOC, NPefoTBpaLLeHe yTeqek, BNnsaHne obpaboTku
MOBEPXHOCTM Ha 3KCMIyaTalWOHHbIE XapaKTEPUCTHKW, CBOMCTBA MOKPLITUA, BUA U KOMWYECTBO CMa3Ku.

Ananua MK3 cnegyeT npoBoavTh A5 OLEHKW KOHCTPYKTUBHBIX PELLEHWIA, MPOBEPKU FEPMETUYHOCTM U YCTanoCTHbIX
XapaKkTepucTuK coeanHeHms. [JJomkHbl ObITe pazpaboTaHbl Auarpammbl CONPOTMBNEHUS (TPaHKLbl YCITOBUWIA 3KCNnyaTaumum)
AN KOHTPONS LenoCcTHOCTA W repMETUYHOCTU CoOeUHEHMA C Ucnonb3oBaHWeM aHanuaa MKD3 (cm. npunoxeHue D). Ana
OLEHKWN 3KCMNMNyaTaLlMOHHBIX CBOWCTB YNINOTHUTENEN U KOHCTPYKTUBHOW LIENOCTHOCTM COeAUHUTENSA JOMKEH BbiTh BbINOM-
HeH ynpyronnacTnyeckuin aHanma MK3 c BknioYeHMeEM B MOLENb KOHTAKTHbLIX NoBepxXHOCTEN. JomkHbl BbITb pACCMOTPEHbI
BCE MPUMEHUMbIE 3HAYEHWSA OABMEHWA, TEMMNEPaTypbl M BHELUHWX Harpy3oK, BKIHOYasa UMKIMYECKOe BO3OelCcTBUE yka-
3aHHbIX hakTopoB. Pe3dynsrarthl OOMmMKHbI BbITh NPeacTaBneHbl B BUAE OETANM3UPOBAHHLIX AMarpamMM KOHTaKTHbIX Ha-
NPSKEHNIA MeXAY YNNOTHATENLHEIMU MOBEPXHOCTAMUW ANA OLLEHKW FEpMETUYHOCTU U B BUAE AMarpaMM HanpsKeHuin, ae-
dopmMaLmin U cMeLLIeHWUIA ANA MCCNefoBaHNsA NOTEHLMANbHBLIX PEXUMOB U MECT BO3HWKHOBEHWSA OTKA30B. XapaKTepUcTUKK
pacnpefeneHnsa KOHTAKTHBIX HANPSKEHWA B YMNOTHEHWM, Takue Kak AnvMHa, WnMpuHa u obuwaa dopma, B OONOMHEHWE K
cpeaHeln KOHTaKTHOW Harpyske Ha eguHULY LIMPWHBI KoHTakTa (1 MM), B Hambonbluen Mepe onpeaensaioT akcnnyaTaLloH-
HblE CBOWMCTBA YMNNOTHEHUS.

Ob6bem ucnbITaHWit B paMKax npoueaypbl KBanndukaummn JomkeH ObiTb COrmacoBaH M3roTOBUTENEM W 3aKa34MKOM.
Kak MUHMMYM, [OMKHbI ObITh NPOBEAEHLI CrieayioLLMe NonHoMacLLuTabHbIe UCNbITaHWA:

- MMOpPOCTAaTUYECKOE UCMBITaHUE Kopryca AnA BepudyKaumn KOHCTPYKTMBHOW LENOCTHOCTY U FTEPMETUYHOCTH,

- UCMBbITAHWUS C UUKIMHECKUM W3MEHEHWEM AABMNEHUs, BKIOYAS LMKIbI UBMEHEHUSA TeMNepaTypbl, ECr NPUMEHN-
MO, ANns BepubuKaLMn repMeTUYHOCTM NPY NPOEKTHOM M NMOHMKEHHOM AaBNeHuy;

- UCMbITAHNE BHYTPEHHWUM OABNEHWEM Ha paspbiB AN BepUUKaLMW LENOCTHOCTM NPX AENCTBUM JABMNEHNS;

- WCMbITAHWE Ha BO3OEWNCTBME BHELLUHMX HArpy3oK B COMETAHWUMW C (DYHKUMOHANBHBIMW UCTIBITAHUAMKU 018 BeEpUthu-
Kauun gnarpamm COMpoTUBMEHNS;

- UCMbITAHNE HA BO3AEWCTBUE BHELUHWX LUMKIMWYECKMX Harpy3oK OANA BepyudUKalnmM CONPOTUBIEHWMSA YCTanocTu U
obecrneyeHns repMeTUYHOCTH;

- WCMbITAHWE BHELUHUM AaBneHnemM Onsa Bepudmnkauuy repMeTMYHOCTM OTHOCUTENBHO AEUCTBUS BHELIHero dhnovaa.

[Mpw NnaHMpoOBaHUM UCMIbITAHWIA B paMKax KBanuduKaluy crnegyeT OLEHUTE BIIMAHWE NPOEKTHBIX TEMMNepaTyp (Mak-
CUMarbHbIX U MUHUMarbHLIX) U eACTBYOLWWX HA coeauHuTens dnionao. MoryT ObiTh Takke BKITKYEHB! JOMNONHUTENb-
HblE UCMbITaHWS, NpuBeAeHHbIe B J.9.

Mpouecc kBanuyKkauum JOMMKEH BKMOYATL BANWMAALMIO PE3ynbTaToB UCNbLITAHWA U pacYEToB, NPeanoYTUTENBHO C
ucnone3oBaHuem aHanusa MK3.

J.1.3 BbesonacHOCTL NepcoHana npuv npoBegeHWH UCNbLITAaHUA

Mpouenypbl UCMbLITAHWI AOMKHBI BKNIOYATL ONUCAHME NOTEHUMANbLHLIX ONacHocTel 1 TpeboBaHus Kk obecnedyeHuno
GesonacHocTu nepcoHana. [JomkHel BbITe NPUHATHI MEPLI MO YCTPAHEHWKD MMM MUHUMW3ALUN BO3AEACTBUSA KaXO0ro uc-
TOYHMKa onacHocTu. McnbiTaHna crnenyeT NpoBoAWTL B CrieumansHo NpeqHasHaveHHbIX 4ns 9Toro Mecrax.

[Mepen Ha4yanom MCNbITaHWA UCNbITaTeNsHOEe 000pyaoBaHNE OOMKHO ObIT MPOBEPEHO Ha COOTBETCTBME Tpeboea-
HKMAM Be3onacHoCTy.

Mpw ucnbITaHWK ra30BON Cpedoy B Kaxkablii obpasel, AN UCMbITaHUS O0MKHb! BbITh NOMELLEHb! LieNbHOMETannm-
Yyeckme BCTaBKW AN MMHMMKM3aUUM nogaBaemoro B obpasel, obbemMa raza. [JuameTp BCTaBKW JOIMKEH ObITh Kak MOXHO
6nunxe K BHYTpPeHHEMY AvaMeTpy obpasua ons UchbITaHus.

J.1.4 UcnbitatensHoe o6opynoBaHue M o6pa3subl ANA UCNbLITAHKUA

Ina obecneyeHna JOCTOBEPHOCTU PE3YNETATOR UCMBITAHWIA UCMbITaTensbHoe 06opyaoBaHWe OOMKHO BbITe KBanu-
dULUMPOBaHO ANA AAHHOIO BUAA UCTBITAHWIA M OOMmKHA BbiTh NpOBeAeHa ero KanwbpoBKa, pesynsTaThl KOTOPOo Heobxo-
OVMMO OTpasuTb B 3KCNiyaTaunoHHOW gokymeHTauun. MenbitatensHoe obopynoBaHve AofmkHO obecrnieynsaTts cozgaHue
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BHYTPEHHErO AaBNeHns, M3rnbaroLLero MoOMeHTa W/ OCEBOI Harpy3Kku 4na NpoBeAeHUs KOMOWHMPOBaHHBLIX UCMLITaHWIA
C Harpy»eHuem.

CoefMHUTENb, UCMOMb3YEMbINA NPY NPOBEAEHUW UCMBITAHUIA B pamMKax KBanugukauum, JOMKEH NOMHOCTBIO COOT-
BETCTBOBATL CTAHAAPTHOMY 3MEMEeHTY paii3epa, BK/Yas pa3mepsl C YY4eTOM TEXHOMOTMYECKUX OOMYCKOB, TEXHOMOMMIO
06paboTkn NOBEPXHOCTW, MCNONb30BAHHLIE NOKPBITUE U MaTepuarsl.

[o Havana nwboro ncneiTaHns pasmepbl M COCTOAHWE NOBEPXHOCTM COEAVHUTENSH OOMKHbI COOTBETCTBOBATHL napa-
MeTpam COeqUHWUTENS NOCIe U3roToBNeHUA. ECnn 3HaveHne J0NYCKOB BIUAET HA 3KCMNIyaTalUOHHbIEe CBOMCTBA COEAMHU-
Tens, TO UCMbITAaHNA CNeaoyeT NpoBOAUTL NpU Hanbonee HeOnaronNnpUATHOM COYeTaHUK gonyckos. [Jo Hayana ucnbiTaHWs
OOMKHbI ObITh NpeAcTaBneHsbl cepTudgmKkaTel MaTepUanoB COEAVHUTENS U NPOTOKOMbLI HEPa3pyLLAKLLEro KOHTPOIS.

Bca npenycmoTpeHHasi npoektom TepmMoobpaboTka coequHUTENsST U CBapHBLIX LWBOB A0MKHA ObITe NpoBeaeHa Ao
Hayana ucneitadusa. Obpasubl B UCXOOHOM COCTOSIHWMA M MOCME CHATUS HanpsbkeHWW nopriexaT npoBepke AN Konuye-
CTBEHHOMW OLEeHKW gechopmaunid, BbI3BAHHOW CBapkon M TepMoobpaboTkoi. JomkHo ObITh NPOBEOEHO CpaBHEHUE TeKy-
LUKMX pasmMepoB C pasMepamMu, CHATLIMK [0 BbINOMNHEHWS cBapku. [onyyeHHble pesynsTaThl OMKHBI ObITh MCNOMb30BaHbI
AN NoATBEPKAEHUS COOTBETCTBUA PA3MEPOR COEAMHUTENS YyCTAaHOBNEHHBIM fonyckaM. Ocoboe BHUMaHUE OOMKHO BbITh
yAeneHo pazMepamM NoBEpPXHOCTEW, HA KOTOpPbLIE YCTaHABNMUBAIOT YNIOTHEHUS.

[ns coeguHuTEnen, NpUBapeHHbIX K Tpybe, HeoBXxoaMMo oTpasuTb B AOKYMEHTALMW pa3MepPbI KOMbLEBOrO CBapHO-
ro LBa, BKMNo4an 0CeBoe CMELLEHNE Mexay TpyOon n coeanHuTENneMm.

[OnuHa obpa3uoB OomkHa ObITb JOCTATOYMHOW ANA WMCKITIOYEHWS BMMAHWMSA FPaHWYHBIX W KOHLUEBLIX 3(hdeKToB Ha
pe3ynsTathl MCMLITaHWA.

[ns oueHkn Bo3aencTBUS M3rnbaloLwero MOMEHTa cneayeT NpUMEHSTL YETBIPEXTOYEYHBIN M3rnb ans co3gaHus no-
CTOSHHOIO 3Ha4YeHus U3rmbatoLLero MOMEHTa Ha UCTILITLIRAEMOM Y4acTKe.

[Mpuv npoBeAEeHUN UCTBITAHWA CBUHYUBAHWE 1 Pa3BUHYMBaHUE pe3bb0oBLIX COEAMHEHWI CNeayeT BLINOMNHATL B COOT-
BETCTBUW C NPOLIeAYPON, aTTECTOBAaHHOW U3rOTOBUTENEM.

[Mpn Hanuuuu pe3epBMpOBaHWA YMIOTHWUTENEN B NPOLIECCE UCMLITAHNS AOMKHO OblTb MOATBEPKAEHO, YTO repMe-
TUYHOCTE coeduHeHus obecneurBaeTcs OCHOBHLIM ynnoTHUTeneM. MNepen UCMbITAHUAMU Ha NpefenbHbIE Harpyaku u
yCTanocTb COeaUHUTENL AOMKEH ObITh CBUHYEH C MMHUMANBHO AOMYCTUMBLIM NpeaBapUTENBHLIM HATAXEHUEM.

[Mpn npoBegeHUn UcnbITaHWMIA, Kak npaBuno, Tpebyetcs He meHee Tpex obpasuoB. [pyuMepsbl ncnonb3oBaHWsa 06-
pa3uoB AnA UCNbITaHWA NpuBeaeHsl B Tabnvue J. 1.

Tabnuua J.1— lNpumep ncnonb3oBaHus 0BpasLOB ANa UCTLITAHUA

Obpasey 1

O6pazey 2

O6paseu 3

(DyHKLI,VIDHaJ'I bHbl€ UCMNbITAHWA

(DyHKLI,I/IOHaJ'IbeIe MCNbITaHNA

d)yHKLI,VIOHaJ'Ibeie NCrbITaHKMA

Linknnuyeckoe UCrbITaHWE BHYTPEH-

McnbiTaHWe BHELUHMM JaBneHnem

McnbiTaHne Ha BO34eUcTBME BHELL-

HUM OaBneHnem HUX LUWMKITUYECKUX Harpy3ok

cnbiTaHWe Ha BO3OEUCTBME BHELL-
HUX LIMKITMYECKMX HArpy30K Jo pas-
pylweHusa obpasua

WMcnbiTaHne Ha BO3OenCTBME BHEL-
HWUX LMKNMYECKUX HArpy30K

McnblTaHne Ha BO3OENCTBME BHELL-
HUX LUMKITMYECKUX HArpy30K

WcnbiTaHne Ha BO3OeNCTBUE BHELL-
HUX Harpy3ok, BKMO4Yana UcnbiTaHue —
[0 paspyLleHUsl KOHCTPYKLUMK

McnbiTaHne BHYTPEHHUM OaBreHUeM
Ha paspbIB

J.1.5 MeToabl KOHTpONA

Bce vcnbiTaHua AomkHbl ObITe NPOBEAEHbl MPY UCNOMNB30BAHWUK Haanexalen cuctembl cbopa OaHHbIX, BKIHOYaa
rnokasaHusA TEH30METPUYECKUX AATYUKOB, 3HAYEHUS AABMNEHNUS, TEMNEpaTypbl U T. 4.

Ha obpa3ubl 4ns UcnbITaHUA OMKHBLI ObITh YCTAHOBMNEHBI TEH30METPUYECKUE OATYMKN ANA ONpedeneHns Hanpsaxe-
HUIA HA OCHOBHLIX Y4acTKax v CpaBHEHUSA NOMyYeHHBIX 3HaYeHUI ¢ pesynsratamu aHanmaa MK3. Kak npaBuno, K ocHoB-
HbIM OTHOCATCH Y4acTKK C HaMBOonbLUMMK KOHLUEHTPALUAMKM HAanpPAXKeHWA N y4acTkK, roe BO3MOXKHO obpasoBaHue nnactu-
yeckoro wapHupa. [Ana donaHueBbix coeguHeHni gomkeH 6biTe obecneyeH KOHTPONe CocToAHMA BonToB.

TeH304aT4MKK O0IPKHEI 00ecnevmBaTe BepUUKaL Mo NpeaBapuTenbHBLIX HAaNPSXKEHWI, HANPsKeHWA BONU3K y4acT-
KOB KOHLIEHTpaLUWUK HaMNpsKEHWIA N B CTOPOHE OT TakUx y4acTKOB. Y NMpUBapeHHbIX COEAMHUTENEN TeH304aTYMKA OOMMKHbI
ObITb paaMeLLeHbl B 30HE KOMbLEBbLIX CBAPHLIX LLBOB, a ANs CoequHUTenei ¢ BoNToBbIM KPEnneHnemM oMmKHo ObiTe NpoBe-
OEHO U3MepeHue aedopmManun penpeaeHTaTuBHblx 6onToBs. MokasaHuWs TEH304aTYUKOB U COOTBETCTRYIOLLME UM YCITOBUSA
Harpy»eHns OoMmKkHbIl ObiTb 3aperMcTPUPOBaHbl M COXPaHeHbl Kak YacTb NPOeKTHOW AOKYMeHTauun CoOeauHUTENs.

J.1.6 CmazKa v NoKpbITHUE

Cmaska 1 NoKpbITME COBAMHUTENA AOMKHBI BbITh KBaNUULUMPOBaHLI ANA YCNoBUiA npyMeHeHus. B npouecce BoiGo-
pa v kBanuuKkaunm cneqyet Kak MUHUMYM YYUThIBaTb CNEAyOLME nokasaTenu: TpeHne, obpasoBaHue 3agupoB, KOppo-
3MOHHYH 3aLUWTY, COBMECTMMOCTbL C YNMOTHUTENBbHBIMK 3rIeMeHTaMK, COBMECTUMOCTL C BHYTPEHHUMW W/ BHELLHUMMN
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dnrongamu, meTogel HaHECEHUs W yaaneHus, obbem U MecTo HaHeCEHWs, KONMMYECTBO HAHOCUMOW CMa3Kku ANs 3alluThl
HUMNensa/MydTel rMapaBnUYeckMx UKCaTopoB/canbHUKOB U T. 4.

Mpnmevyanue — OBLWENPUHATON NPaKTUKOW ABNAETCA NOKpbITUE pe3bb coegmHuTenen nonuteTpadTopaTu-
neHom, dpocdaTom LuHKa, docdaTom MapraHua, Medbio, ranbBaHU4eCcKUM LMHKOBaHWEM, TOpAYMM LIMHKOBaAHWEM W T. 4.
HekoTopble NMOKPLITUS YMEHbLLUAKOT TPeHWe M KOPpOo3uio, ApYyrve yrydwarT npupaboTky 1 3awuiaoT OT 3agvMpoB, UK
YBENUYUBAKT TPEHVE.

Ecnu npegycmotpeHo ucnonb3osaHne peabboBoi cMmasku, To HeobxogmMmo onpegenunTb Npoueaypy ee HaHeceHns
Ans obecneyeHna NOCTOAHHOW KOHCUCTEHLMW B NPOLIECCe UCTbITaHUI 1 3KennyaTaumu.

J.1.7 Cpepa npu npoBefeHUN UCTILITAHUIA

B kauecTBe paboyei cpefbl B NPOLECCE UCMbITAHWIA ANA HOpMarbHbBIX M 3KCTPEMarnbHbIX YCIOBUA HEOBX0AMMO 1C-
nonb30BaTb BO3OYX WIMK @30T, 3@ UCKIIOYEHNEM Cry4YaeB, Korga pasMmep obpasua ana uenbitalna TpebyeT Gonbliore 06b-
eMa rasa, KOTopblil HE MOXET ObITb CHIDKEH 33 CHET MCMOMb30BaHUA LIENbHOMETaNNMYECKX BCTABOK, UMW ECITU UCTIbITaHWA
razoBol cpegoi He obecnevymBatoT BhiMonHeHWe TpeboBaHKii 6e3onacHOCTU NepcoHana. Bece uenbitaHua 4o paspyLueHus
obpasua gomkHbI BbITh NPOBEOEHLI C MPUMEHEHUEM BOALI UMW aHANOTMYHOW XKUOKOCTW, HE COAepKaLlen TBEpabIX YacTull,.

McnblTaHus BHELWWHUM JaBNeHUEM MPOBOAST C NMPUMEHEHUEM BOAb! UMW aHAMOTMYHOW KMAOKOCTU, HE COAEepKaLlen
TBEpAdbiX YacTuu.

J.1.8 lNepuopn BbigepxKu

Hauano nepuoga BeIOEPKKU COOTBETCTBYET MOMEHTY cTabunuaauum gaesneHus v temnepatypsl. [lomkHa ObiTh 3a-
JaHa NpoaomnXKUTENLHOCTL NEPUOLA BbIAEPKKM AN KaXO0ro LWara HarpyeHusi, BpeMs BbIOEPKKUA HE [OMKHO ObiTb MeHee
15 MuH. [laBneHne cunTarT cTabunuavpoBaBLLIMMCS, ECITU CKOPOCTL ero M3MEHEHWS He MpeBLILLaeT MeHbLUEE U3 3Have-
HWIA: 5 % OT gaeneHnsa ucneiTaHusa B 4ac unu 3,45 MIMa/y. Ha npoTskeHun nepyona BbliAepKKM U3MEHEHWE AaBleHus He
OOMKHO MpeBbilaTh MeHbLUee 13 3HaveHuid: 5 % oT gaBneHus ucnbitTaHua unuy 3,45 MlMa. Temnepatypy cyuTatoT cTabu-
N3NPOBaBLUENCH, ECNW CKOPOCTL ee n3MeHeHusa coctaenaeT meHee 0,55 °C/MuH. Ha npoTtsxeHun nepuona BblOEPKKA
TemnepaTtypa He AoKHA NpeBbIlaTh AKCTpemMansHoe 3HadyeHue Gonblue Yem Ha 11,1 °C.

J.1.9 KoHTponb nocne UcnbITaHUN

OB6pasubl 4nsa UcnbiTaHWa OOMKHbI ObITh pa3obpaHbl u o6cnenoBaHbl. PeneBaHTHLIE areMeHTbl JOMmKHbI BbITh cho-
TorpadmpogaHsl. Mo peaynstatam NPoOBEPKN A0MKHO BbiTs 0hOpPMIEHO AOKYMEHTaNLHOE 3aKMNYeHne, YTO COeaUHNUTENL
UINA ero KOMMOHEHT HE COAEPXUT Oe(EKTOB, HE COOTBETCTBYHOLLMX IKCMNyaTaUUoHHEIM TPeBOBaHUSM.

Mocne ucneiTaHUA(MA) HEOBXOAUMO BbIMOMHUTE M3MepeHWe 0Bpa3LOoB ANSA UCMbITAHUA C LUenbk KONMMYeCTBEHHON
OLeHKM OCTaToYHOM AedopMaunuy, BO3HUKILENA B npouecce ucnbitanus(uin). MonyyeHHoe 3Ha4yeHWe OcTaTouHON gediop-
MaLWM JOMKHO BbITh MCMONb30BaHO ANS Banuaalyy napameTpoB MPOYHOCTU U FePMETUYHOCTW COEAMHUTENS.

J.1.10 TpebGoBaHuA K Nnolwagke NpoBeAeHUs1 UCNbITAHUNA

VcnbiTaHWe MOXET NPOBOANTL M3rOTOBUTENb HEMOCPEACTBEHHO Ha NPOM3BOACTEE B MPUCYTCTBMM YNOMHOMOYEHHbIX
npenctaeutenei. McneltatensHasa nnowagka AomkHa ObiTe akkpeauToBaHa MPU3HAHHOW OpraHn3auuer Uy Kak MUHU-
MYM WCMONb3yHlLleeca Ha Hel obopyaoBaHWe OOMKHO ObITh 0TKaNMBpoBaHO, HaNPUMEpP KOHTPOINBHO-U3MEpPUTENLHAA an-
napartypa, CTeHAbl ANA HarpyXeHns, 0aTYUKKN OABNEHNS, MHCTPYMEHT ANS CBUHYMBAHUA/Pa3BUHYMBAHUSA.

[MporpaMmMa vcnbITaHWIA QOIMKHA Kak MUHUMYM BKIOYaTh:

- NOPAAOK NOArOTOBKM ANSA KaXA0ro BMAa UCNbITaHWM,

- MOLLIaroBble NpoUedypbl Ans KaX40ro BUAa UCNbITaHW,

- 3HauYeHWsl NPUKNadblBAEMbIX HArpy30K ANns KaKgoro BMAaa UCMbITaHWA.

[na Bcex BUAOB UCMbITaHWIA OOMKHa ObiTe 0becneveHa HenpepbiBHAA PErMCTPaLMA 3Ha4YeHWIA AaBneHns, Temnepa-
TYpbl, OCEBOW Harpysku, uarnba, nedopmaLm U CKOPOCTM YTEYKN.

Ha vcnbiTaTensHON Nnowanke cneaqyet BECTU XKYpPHAN BbINOMHEHHbLIX MCMLITAHWA ONA KaXA0ro CoOeauHeHUs!, B KO-
Topom HeobxoaMMo oTpaxkaTb AaTy M BpeMsi MPOBEeAeHWA Kaxaoro wara npoueaypbl M Bce OTKITOHeHUs, 3addMKCUMpOBaH-
Hble B Mpouecce McrnbiTaHuA. HeobxoamMmMo BeINONHATL choTorpadmpoBaHue obpasua ana ucneitanus. MNpy neneiTaHUAax
00 pa3pylweHus obpasel gomkeH ObiTh cchoTorpadnpoBaH Nocne paspyLlieHnsa ¢ yKkazaHueM MecTa U BUA4A pa3pyLueHus.

J.1.11 Bepudpmkauua coeguHUTENS U BHECEHUE U3MEHEHWUI

CoeauH1TENb C TUMOBLIMKW pasmMepamu Ansi U3roTaBnNnMBaeMon Cepyn AOMKeH ObITb NOOBEPKEH UCTMLITAHWAM B paM-
kax npouecca keanudukauuu. Noareep:aeHne COOTBETCTBMA COeAMHUTENE aHanorM4YHOro TvMna, Ho MMeKLWMX gpyrue
pasmepbl, MOXeT BbITe obecnedyeHO NOCPEACTBOM BhIMOMHEHWA pacHeToB W/unuv npoBedeHwsa aHanusza MK3. Wcnbitel-
BaeMblil COeAMHUTENb OOMKEH COOTBETCTBOBATL M3rOTABNMBAEMBEIM U3OEMUAM B OTHOLLEHUM KOHCTPYKUMW, Pa3MEPOB U
UCMomnb3yeMblx MaTepManos.

CoeanH1MTENDL OQHOIO TUNOpPasMepa MOXHO NCNoMNbB30BaThk ANA BepuduKauun coequHUTENEn Apyroro Tunopasmepa
NpY YCNOBWK, YTO Y HUX COOTBETCTBYIOT MPUHLUMNMBI M KPUTEPWMW NPOEKTUPOBAHMSA, NCNONb3yeMble MaTepuansl, KoHurypa-
una 1 QyHKUMOHaNbHLIE TpeboBaHUs.

Ecnu KOHCTPYKUMA W3Oenus UMeeT oTnnyuda B dopme, (OyHKLUMAX WM UCMOMb30BaHHbLIX MaTtepuanax, To U3roTo-
BMTEMb AOMKEH MOLTOTOBUTE 3AKMKOYEHWE, OTpaKalLee BNUSHWE TakUX U3MEHEHWIA HA 3KCMNyaTauWMOHHbIE CBOWCTBA
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coeguHuTens. NpoekKT, B KOTOPbIA BHECEHB! 3HAYMTENbHBIE M3MEHEHUS, SBMNSAETCS HOBbLIM NMPOEKTOM, Tpebyowmum npo-
Be[leHWs1 MOBTOPHOW KBanudmkauun. 3Ha4uTernbHbLIM ABNSeTcA nioboe M3MEeHEeHWe KOHGWUIypauun WU MCnonb3yeMbix
MaTepuanoB, KOTOPOE BNUSIET HA SKCNNyaTaUWOHHLIE NapamMeTpbl U3AeNUsa UNu YCrnoBKUa ero npuMeHeHus. BHeceHHble
W3MEHEHUA OOMKHbI BbITh OTPAXKEHLI B JOKYMEHTALMKM, U3rOTOBUTENL AOMKEH 060CHOBATL HEOBXOAMMOCTL MPOBEASHUS
NMOBTOPHOI KBanUduKaLmum Unm oTCyTCTBUE Takol HeobxoamumocTu. [py MCNonb30BaHUM ApYrMx MaTepuanoB NpoBefeHne
MOBTOPHbIX UCMNBITAHUA MOXET He NoTpeboBaTbCH, ECn NPUMEHUMOCTE HOBbIX MaTepnanos MoxeT BbiTb NoaTBEpKOEHA
OpYruMK cpedcTBamMu.

Cnenyet ¢ OCTOPOXKHOCTBIO MCMOMb30BaTh 3hekT MacluTabupoBaHUsA, ecni CyLLecTBYET HeOoNpeaeneHHoCTb B
JOMYCTUMOCTU MPUMEHEHWUA PeLIeHA PeanM3oBaHHOro NpoekTa, HanpuMep AN YCrnoBWii BEICOKOW TEeMMepaTypbl U/Unu
AaBrneHus.

J.1.12 CBnaeTenbCTBO TPETLENA CTOPOHLI
Mpv NpoBeAeHW UCNbITaHWIA criegyeT NPeaycMOTPeTb MPUCYTCTBME NPEACTaBUTENSA HE3aBUCHMMOW TPETbel CTOPOHbI.

J.2 M'mgpocTaTUieckue UCNbITaAHUA

[o Havana ucnblTaHuii B paMKkax npouecca Keanvdukauum sce obpasibl AnA UCMbITaHNA OOMMKHbI BbITh NOABEPTHY-
Tbl TMAPOCTATUHECKOMY MCMbITAHMIO C AaBneHnem Ao 1,5 oT NpoeKTHOro 3Ha4eHus.

J.3 LUuKnunyeckne UcnbiTaHUA AaBrneHUeM U TeMnepaTypon

B npouecce ucnblTaHUs coeaMHUTENS OOSMKHO ObiTh peanu3oBaHO He MEHEE TPeX UMKIOB U3MEHEHUs OaBMeHus
B AManasoHe OT HynsA [0 NPOEeKTHOro AaeneHus. [NpoBepka repMeTUYHOCTU JomkHa BbiTh OCYLLECTBMNEHA MPU NPOEKTHOM
naeneHun. MNepen Havyanom 1 nocne NpoBeAEHUsA UCMbITAHUS LMKIMHYECKM OaBNeHUeM criefyeT NpoBOAUTE MCTbITaHME
Ha repMETUYHOCTL NMPU NMOHWKEHHOM OABNEHWUW NpKM KOMHaTHOW TemnepaType. [pu HeobxoaMMOoCTK y4YeTa BNUAHUS TEM-
rnepaTypbl UCNbITAHUA cneayeT NPoBOAMTL B COOTBETCTBMM C TpebosaHuamuK [12] (nogpasgenst F.1.11 u F.1.13 gna metan-
NMYECKMX M HEMETAaNMMYECKWX YMNOTHEHUA COOTBETCTBEHHO). [INA MeTannMyeckux ynnoTHEHWI NOHWKEHHOE AaBleHne
npy UCMNbITAHWKM HA TEPMETUYHOCTL A0MKHO cocTaBnaTe oT 1,38 go 2,07 MMa.

J.4 UcnbiTaHWe BHYTPeHHUM OaBreHMeM Ha pazpbiB

[ns noaTBepXaeHns LenoCTHOCTW U 3 (PeKTUBHOCTH YNNOTHUTENEW COeANHUTENSA U onpedeneHnsa MexaHnsMa
paspylweHna AomKHO BbiTe NPOBEOEHO MMAPaBNUYECcKOe UCMbITAHWE BHYTPEHHWUM AABMEHUEM HA paspbiB COEOMHU-
Tena/Tpy6ebl.

J.5 UcnbiTaHua Ha Bo3geACTBME BHELWHUX Harpy3okK

McneiTaHns Ha npegen NpoYHOCTU M repMETUYHOCTL CNeayeT NPOBOAMTL NPY COMETaHUN BHYTPEHHETO LABMNEHUs U
BHELUHWX Harpy3oK Ansi BepuKaumm KOHCTPYKTUBHOW NPOYHOCTK, CONPOTHBMNEHWS pasbedUHEHNH KOHTAKTHBIX MOBEpX-
HOCTEW 1 repMEeTUHHOCTM (CM. anarpaMmel Ha pyucyHke 11), noaTBepxaeHua OyHKUMOHANBHOCTU NOCNE 3KCTPeManbHbIX
YCNOBUWIA 3KCMnyaTauum 1 onpegeneHns MexaHn3ma paspyLleHnsa KOHCTPYKUWK. [na AByXKaHamnbHbIX pai3epoB K UCMbIThI-
BaeMoOMYy COedWHEHWI0 HeoDXxoaMMo A0DaBWTL KaHamn OOCTyna B 3aTpybHOEe NPOCTPaHCTBO M KPENeKHbIE XOMYThI.

B pesynbraTe ucnbiTaHus Ha paspylleHUe KOHCTPYKUUWM COEdMHUTENS A0MmKHA ObiTh OnpeaeneHa pasHuua Mmexay
pacyeTHbIM U hakTUHECKMM NpeaenomM npodYHocTy. MNpu NpoBeaeHun UCMbITaHWS Npenen NPoYHOCTU TpyObl JOMKEH npe-
BbILLATL Npeden NpoYHOCTA COeAUHUTENSN AMNs UCKITIOYEHUS paspyLueHus Tpybbl 40 3aBepLUEHNS UCTIBITaHUS.

McnbiTbiBaeMble 06pa3uUbl 4OMKHBI ObiTe MOABEPrHYTEl HArpy3kam, onpeaenseMbiM Ha OCHOBE AuarpaMmbl COMpo-
TUBMEHUS COedWHWUTENS ONSA PasnuuHbIX PEXUMOB 3KCMnyaTauuu. B npouecce MCNbITaHWUA COeOUHUTENb OOMKeH ObiTb
TPOEKpaTHO MOABEPrHYT HArpy3kam, COOTBETCTBYHLLMM HOPMansHOMY W 3KCTPEMAanbLHOMY pexumam akcnnyataumu. MNo-
cre NpUNoXeHWs Harpy3oK, COOTBETCTBYHOLLMX 3KCTPEeMarnbHbIM YCMOBUAM 3KCnnyatauuy, Heobxoanmo BbIMONHUTE one-
pauun pasBUMHYMBAHUA W CBUHYMBAHWA COEOWHWUTENS ANS NOATBEPXOEHWs OTCYTCTBMA BMUSHWS OCTAaTOYHbIX OedopmMa-
LUMIA Ha BLINOMHEHME YKa3aHHbIX onepauni. CoeguHUTENb AoMmKeH BbiTb NOABEPrHYT BO3AENCTBUIO 0cOOO0A Harpy3kM B
COYETaHWW C HW3KUM BHYTPEHHKMM AaBneHvem. B tabnuue J.2 npencrtaBneH NpUMep COMETaHWA Harpy3oK M AaBMeHUA B
npouecce UCNbITAHUA NS Pa3nUYHbIX YCNOBUIA akcnnyatauun. MNpoeepka repMeTUYHOCTY NPY KOMOMHMPOBAHHOM Harpy-
YKEHUK OOMKHA ObITh NPOBEAEHA NPY HU3KOM M BLICOKOM AaBMNeHUN. McnbiTaHne Ha repMETUYHOCTL NPY HU3KOM JaBNeHun
BbINONHAKT npw gaeneHuu ot 1,38 po 2,07 MlMa. UcneitaHue Ha repMETUHHOCTL NPY BBICOKOM AABMEHUW NPOBOAAT Npu
NMPOEKTHOM 3HA4YeHWW OABMNEHWUA COEAMHUTENS.
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Tabnuua J.2— NpumMep COMETAHUA HArPYy30K 1 JaBNeHuA

WcnbiTanne BHyTpeHHee aaenexHve BHeluHsA Harpyaka

Harpyskun, cooTBETCTBYHO- Hiisite Hu3koe ycunune Ha pacTsxeHue 1 60nbLIon n3rndarLni
LMe HopMaribHbIM yCro- MOMEHT
BMAM 3KCMyaTaumm

3HauyuTensHoe ycunme Ha pactdaxeHue mn HeBOoNbLIOW 13-

Hunakoe y
rnbatoLMin MOMEHT
Huakoe ycunue Ha pactskeHne 1 6onbLIoK narnbarownin
[MpoekTHoE
MOMEHT
3HauuTenNbHOe ycunue Ha pacTsKeHne ¥ HeGonbLIoN 13-
MpoekTHOE .
rnbatoLmMin MOMeHT
Harpysku, cooTBeTCTBY- i Huakoe ycunue Ha pacTsbkeHue 1 60MbLUIOK M3rndaroLnia

HLWKWe 3KCTPpEMalnbHbBIM MOMEHT
ycrnoBuam aKcnnyataunn

3HaynTenbHoe yCcunue Ha pactaXeHne n HebonbLwon na-

Huskoe .
rnbatoLLmMin MOMeHT
Huakoe ycunue Ha pacTskeHne 1 60MbLUIOK U3rndatoLunia
[MpoekTHOE
MOMEHT
3HauuTenkLHOE yCunue Ha pacTsKeHne ¥ HeGonbLIoN 13-
[MpoekTHOE 5
rnbatoLmMin MoMeHT
Ocobasn Harpyska Huskoe Ycunue Ha pactskeHue uunu narnbarowmn MoMeHT

WcnbiTaHre ao Ycunue Ha pacTsikeHue U/unu usrnbarLwmin MoMeHT 4o
[MpoeKkTHoE UMK HU3KOoe
paspyLueHust pa3spyLUEHUs KOHCTPYKLMM COEANHUTENS

Mocne 2aBepLUeHUs UCTIBITAHWS C BO3AEWUCTBMEM Harpy3ok, COOTBETCTBYHILUMX 3KCTPEMArbHbIM YCIIOBUAM SKCTy-
atauuu, W nepef UcnbiTaHUeM Ha pazpyLUeHUe KOHCTPYKLMM COeaMHUTENb AOIKEH BbiTh pa3obpaH 1 BhINOMHEH KOHTPOMb
€ro COCTOAHUS.

Ecnu nocne ucnbitaHws Ha Bo3aencTBre 0coBoi Harpy3ku OTCYTCTBYIOT YTEYKU U3 COBAUHUTENS, TO HAMPY3Ka AOIK-
Ha BbITb YMEHbLLEHA 10 3HA4YEHWs!, COOTBETCTBYIOLLErO HOPMarbHbBIM YCMOBUSIM 3KCNyaTauuy, U OOMmKHb! BbiTb NpoBeae-
Hbl UCMbITAHUSA 4Ms BeprMUKaLUv repMeETUHHOCTH.

Wcneitanne Ha paspylueHue KOHCTPYKLUW COEOWHMTENS NPOBOAAT MOCPEACTBOM YBEMUYEHUA BHELUHEW Harpy3ku
MpY HA3KOM UMW NPOEKTHOM BHYTPEHHeM AaBneHuu cniouaa. B npouecce yBenuuyeHWs Harpyaku U Ao paspyLUeHus co-
e4MHUTENs HeoBXOAUMO PErucCTPMPOBaTL BO3HUKAKLLME YTEYKM BMECTE C YKA3aHUEM 3HAYEHWUs NPUNOKEHHON Harpy3Ku.

J.6 UMknuyeckoe ucnbiTaHWe BHELLHEW Harpy3Kou

CoeguHnTens OoMmkeH BObiTb NMOABEPrHYT UCMBITAHUSAM Ha YCTanoCTb NOCPEACTBOM MOAEMUPOBAHMSA MPOEKTHOMO
LUMKITUYECKOro HarpyxeHus. McnelTaHus Ha ycTanocTe NPOBOAAT AN PELUEHUs CNeayrLmMX 3a4au:

- BepudUKaLUM YCTaNOCTHbIX XapaKTepUCTHK, 3asBNeHHbIX M3roTOBMTENEM;

- Bblbopa coeguHUTENS, CONPOTUBMNEHWE YCTaNoCTWU KOTOPOro COOTBETCTBYET YCMOBUAM NPoeKTa;

- MPOBEPKWU rEpMETUYHOCTM (KOHTPOIb M3HOCA YNIMOTHEHWS) B MPOLECCE LIMKMUYECKOTO HarpyXeHus;

- MAEHTUDUKALMN MECT BO3HUKHOBEHWUS W Pa3BUTUA YCTANOCTHLIX TPELLUH U BEpUMKALUM 3HaYeHUs Koadhduuu-
€HTOB KOHUEHTpaUWK HanpskKeHnn.

[na ceapHbIX COBOWHUTENEN yCTanocTHaa AOMroBEYHOCTb COEAUHUTENSA He AOMKHA OblTe MEeHbLUe YCTanoCTHOW
OONrOBEYHOCTM KOMbLEBbLIX CBapHbIX WBOB. [Mpy nnaHuMpoBaHWW MCMbiTaHWA CreayeT WCMNoNb3CBaTk CPEOHWE KpUBble
yctanoctn S—N. Pa3amax HanpsXeHuin B NpUcoeduHEeHHON Tpybe OOImKeH COOTBETCTBOBAaTL CPEOHEMY KONUYECTBY Lu-
KINOB [0 paspyLueHus, npumMepHo pasHomy 100 000.

B npouecce vcnbiTaHua B obpasue fomkHo ObiTe CO30aHO BHYTPEHHee AaeneHue drouaa, COOTBETCTBYHLLEE
NPOEKTHOMY AaBreHu. Ecnv OCHOBHOM YCTanoCTHOW Harpy3kon ABAAETCS LMKNMYEeCKUA narnbatolmini MOMEHT, To K 06-
pasuy MoOXeT ObITb NPUNOXKEHO NOCTOAHHOE OCEB0e pacTArMBakLee yocunme, COOTBETCTRYIOLLIEE OXiaaeMomMy/cpeqHemy
pacTarMeaoLlLeMy YCUIui B npouecce akcnnyartauun. MNocne UMKNMYeckMx UCMbITaHWIA cregyeT NPoBECTU UCNbITaHWE Ha
rEPMETUYHOCTL NPU HA3KOM AaBMNEHUN.

Linknuyeckoe UCNbITaHUE BHELLHEN HArpy3Kkoit, Kak NpaBuno, NpoBROAAT HA BO3AYXE NPW KOMHATHOWN TEMMNepaType.

Linknuyeckomy MCNbITAHWUIO J0MKHO ObITh NMOABEPXEHO He MeHee Tpex obpa3suoB. Kak MUHUMYM, ANs ofHoro ob-
pasua McnbiTaHne OOMmKHO BbiTe NPOBEAEHO A0 pPa3pyLUEeHWs COEOVWHUTENA C UENblo naeHTUUKauny y4acTKoB, KpuTude-
CKMX C TOYKW 3pEHMA YCTaNoCTHOMO pa3pyLUueHus.
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J.7 WcnbiTaHne BHeWHWM gaBneHuem

WcnelTaHne BHELWHUM OaBNEHUEM NpoOBOOAT ANA NPOBEPKW LEeNnoCTHOCTKU coeanHuTena 1 SCbCI)E'KTVIBHOCTI/I ynnot-
HEeHWA Npu BO34EWCTBUN BHELLHErO AaBNEHUs.

Mo pe3ynbratamMm UcnbiTaHWUA O0MKHa ObITb noaTeepXxgeHa repMmeTuanpyroian CnocobHOCTb yI'IJ'IOTHeHI/II?I npu ,Elel?l-
CTBMW BHELLIHEro rmgpoctatu4ecKoro gaBneHus. 3HaueHMe BHeLLHero AaaBneHuA B nNpouecce ncnbiTaHWUA a0 HO ObITb Kak
MUHUMYM Ha 20 % Gonble, YeM MakcMMarnbHoe rmgpocrtaTtn4veckoe gasneHue, oxngaemMmoe npuy akcnnyartaumu. BHyTDEH-
Hee aBneHne B coeUHUTENEe OOIMKHO PaBHATLCA aTMOC(’.pEpHOMy.

Ecnun coegunHuTens 060py,qoaaH BHELWHUMU I'Iany6KaMVI Ana naMmepeHud gaeneHmnAa, ToO OHU MOryT BbITb MCNONBL30-
BaHbl OA noATBERXKOAEHNUA rEepMEeTUYHOCTH yl'lﬂOTHHTEJ'Ieﬁ, NpPEwW yCNoBMKX 4TO UCNoONb3yemMbl€ YNIMOTHUTEINN obecneunBaoT
OBYXCTOPOHHKOKO repMeTM4HOCTb.

J.8 DyHKUMOHANbLHLIE UCNLITAHUA

Ons noaTeepXaeHnAa napamMmeTpoB npouecca coeduHeHWA B paﬁotmx YCNOBUAX, X NMOBTOpPAEMOCTW B npouecce
MHOIOKpPaTHoro coegMHeHna U B3alMMo3aMeHAeMOCTH COB,qMHI/ITeﬂeﬁ OOIMKHbI ObITb npoBegeHbl NCnbiTaHUA Ha coednHe-
HWe N OTCoeUHEeHKe. Kpome TOro, AOIKHO ObITb noaTeepxneHo, 4To ypoBeHb N3HOCa U O6paSDBaHMH 3agupoB HaxoguTcsa
B OONYyCTUMbIX npefenax, a ncnone3dyemble npoueaypbl 1 MHCTPYMEHTBI OCTakOTCA NPpUMEeHUMbBIMKW Nocne NpUTHUpKK no-
BEpXHOCTeﬁ B pe3dynbrate MHOMoOKpaTtHoOro NoBTopeHua npouecca coeuHeHnA 1M UMKNNYeCcKkoro BO34ENCTBUA TeMneparty-
Pbl. Cne,qyeT OUEHWNTE BINMMAHWE NOTEeHUKMaNbHbIX I'IOBpE)K,D,EHMI;L BO3HUKAKLWWX MNPy nepemMmeLlleHn coeguHmnTena.

,D,OJ'I}KHO BbiTh onpengeneHo MakCMManeHO gonyctimoe Konm4ecTeo onepauuﬁ no cﬁopke coeguHUTEnAd B Te4eHne
pacyYeTHOro CpoKa 3KcnnyaTtauuu. F]pM WUCMNbITAHWW OOIMKHO ObITh BbINONHEHO He MeHee 10 nocrnegoBaTenbHOCTEN co-
eanHeHUA.

Ecnn NpUMeHMMo, 3Ha4eHWA, NonyvYeHHbIe B pe3ynbrate aHanumsa MK3, crnegyet noATBepdnTb NOKa3aHNAMKM TeH-
300aTHMKOB, YCTAaHOBNEHHbIX HA Bbl6paHHbFX y4vacTKax coeguHUTEeNA 1 Ha BonTax. MSMBpEHHbIe OCTaTto4Hble HAaNpAXXeHna
OT NpeaBapWTENbHOINO HATAXXEHUA OOIDKHbI BbITb HYXKE MakCUMarnbHO O0NYCTUMbIX Hal'lpﬂ}KeHMI:‘I 1 npesBbiWaTte MMHUManb-
HO HeOﬁXO,D,VIMbIe HanpsXxeHua npy npegBapmUTeribHOM HaTAXEeHUN.

,D,J'IH nogreepxgeHua beHKLIMDHaJ'leOCTM KaKk MUHUMYM TPU oGpasu,a cnegyet UcnbiTate Ha coeagunHeHne, otcoegn-
HEHMWE M B3aMMO3aMeHaeMoCcTh. Kaxabln 06paaeu, cnegyet Kak MUHUMYM NATb pa3 COeUHUTL, UCNBITATb NPWU OaBNeHUK,
cocTaenswLlem He meHee 1,25 oT MPOEKTHOro AaBrneHnA, n OTCOeQNHNUTb. McnbiTaHne gaBrneHMeM MOXET COoYeTaThbes C
ncnelTaHMeEM Ha repMeTn4HOCTE NP HN3KOM OdaBNEeHWH. [Mocne atoro KaxKayr noroBuHy o6pa3u,a cnegyet coednHuTe C
HOBbIM KOMMNOHEHTOM W MOBTOPWUTb WUCNbITAHWE. Ecnn HeOGXO,EI,VIMO, MOKET BbITh BbINOMHEHA 3aMeHa YNNOTHUTENbHBLIX
anemMeHTOB coednHUTENA.

J.9 [ononHuTenbHbLIe UCNbLITAHUA

[Mpy HeoBxogumocTn JomkeH BeiTe ONpedeneH CocTaB W AOMKHO BbiTb OpraHW30BaHO NpoBedeHne AOMONHUTENb-
HbIX UcnbiTaHWi. [Tpumepamum Takvux UCNbITAHWIA ABMAAIOTCA: UCNbITAHME Cnangepa Ha BHELLHee BO3[AelCTBMe, UCNblTaHue
noAd Harpy3kow BCMOMOraTenbHOro MHCTPYMEHTa, UCMNblTaHWe KPenexHblX YCTPOWCTB BCMOMOratenkeHblX NMHUIA paisepa,
MCMbITaHWe Ha BO3OEeNCTBME MaKCUMANbHOW W/MNi MUHUMAaTEHOW TEMNEepaTypel U LIMKNMYEeCKWe TeMnepaTypHbIe Ucneita-
HWA, UCMbITAHWE COEOUHEHWIA C MHOMOKOHTYPHBIMW YMNMOTHEHNAMM, UCMbITAHWE 3NACTOMEPHbIX YNNOTHEHWIA, UCMbITAHUA
NS OLEHKW BNUAHWS M3MEHEHWS pa3Mepa AOMNycKka Ha KOppo3uio, WCnbliTaHue Ans OLUEHKW BNWAHWUA AABNEHUA CMa3Ku,
MCMbITAHWE Ha BO34EACTBME ManouvKknoBor obpaTHOW Harpy3ku, UCMbITAHWE HA OTHECTOMKOCTb, UCMLITAHUS Ha BO3AeW-
cTBWe dronaa, cogepxallero cepoBoAopo, UCTbITaHWe Ha LLENeBylo KOPPO3uio, CMbITaHWE Ha CxXaTue, UCTbITaHue Ha
BO3HWKHOBEHWE CaMOBNOKMPOBKM, UCTIbITAHWE Ha aAre3vio NMOKPLITUS M UCTbITaHWE Ha Harpy3Kky Npy KOHTaKTe C BHELLUHUMMN
obbekTamu. PykoBoAgCTBO MO LMKNUYECKMM MCMbITAHUAM Ha BO3AeNCTBME OABMNEHWS U TeMnepaTypbl npuBedeHo B [12]
(nogpaspen F.1.11).

[Mpw npoekTMpoBaHUK CriegyeT NPOBECTW aHanM3 NPoLeccoB NOLAKMOYEHWA, PUKCaLMM U OTCOedWHEHUS ruapas-
NIMYECKOro COedWHWUTENA B IKCTPEMarbHbIX YCMOBMAX 3KCNMyaTauun, XapakTepuayoLMXcs HanuyMem yrrioBoro U oce-
BOMO CMELLEHWIA, @ Takke NOBOPOTA MMAPaBNUYECKOro CoeguHUTENs OTHOCUTENbHO pasbemMa. Pesynsratel MccnegoBaHui
AOMKHbI ObITe BeprdMUMpPOBaHE! NPW MPOBEAEHUMN UCTBITAHMA.

J.10 JokymeHTauusa

Mocne 3aBepLUEHUA UCNBITAHWIA AOMKHbI BbITh NOArOTOBNEHB! NPOTOKONMbLI UCTLITAHWUIA, MOATBEPXAAKLLWE, YTO UC-
NbITAHUA B pamkax npouecca keanudukauum coequHuTens Bbinv NpoBedeHbl B COOTBETCTBUU C MOMOXEHUSAMW HACTOS-
Lero cTaHgapTa.

MaroToBUTENEM OOMKHBLI BbITb MNOATOTOBNEHbLl AOKYMEHTLI, CoaepXallue onucaHue npoueayp NpoBeaeHnUs K pe-
3yNbLTATOB BCEX UCMbITAHWA, BLINOMHEHHbLIX B paMKax npolecca Keanuukaunm CoOequHUTENS Ha COOTBETCTBUE TpeboBa-
HUSAM HacTosAWero ctaHaapTa. Ecnv npuMeHMMo, NpoToKoN UCTNbITaHUIA AOMKEH BKIOYATE CNeayoLLyo MHopMaLnio unu
CCbINKW Ha UCTOMHUKW, COAEpXKaLUMe AaHHYH UHGopMaLmio:

a) MOeHTUUKALMOHHBIA HOMEDR U HOMED pPedakLuM LOKYMEHTa, COAepKaLlero onucaHne npouecca UCneiTaHns Unu
OTHOEenbLHOW Npoueaypsl;

b) maHHble ONS MAEHTUMDUKALWMK COEaVHWUTENSA U KOMMOHEHTOB, NOABEPILUMXCH UCTBITAHUIO;
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c) paboune yepTen COeOUHWUTENS U TEXHWYECKMe YCNOBKMA Ha MaTepuanbl, MCNOMb30BaHHbIE NMPU M3rOTOBIEHUN
COEOWHUTENS, BKNOYas yNnoTHeHWA 1 BonThl;

d) yepTex oblwero BuAa UCNLITAaTENEHOrO CTEHAA, COeQUHUTENS, YNNOTHEHWA 1 obpasua Ang ucnbiTaHus, ¢ oTo-
OpaeHWeM y4acTKOB, Ha KOTOPLIX BbINOMHANVCE U3MEPEHUs TeMnepaTypbl U AaBNeHus;

e) onucaHve npouenypbl NPeaBapuTENbHOrO HATMHKEHUS, BKMIOYAA 3HAaYeHWe KPYTSLLEero MOMEHTa Npy CBUHYMBA-
HUW W Pa3BUHYVMBaHWMN COEONHEHNS UMW YCUIWA, NPUKNaabiBaeMoro pacTarMBaloLwWwyM yCTPONCTBOM;

f) dpakTUyeckne pasmepbl YNNOTHATENBHBIX MOBEPXHOCTEW Nepes CBapKoW, nocne cBapkn n TepmoobpaboTku 1 no-
cre UcnblTaHus;

g) BCE NapameTpbl UCMbITAHWA, YKasaHHbIE B HACTOSALWEM CTaHaapTe, BKMoYan (hakTU4eckne yCnoBUa UCNbITaHUA
(maBneHwe, Temnepatypa, Harpy3ku U T. A4.) 1 3amKCHpoBaHHble hakTel BO3HUKHOBEHWS YTEYKW (HApYLUEHWUS repMeTy-
HOCTW) UNu Apyrue akTbl, OTpaxarLlme KpUTepru NPUemMK pesynsTaToB UCNbITaHus;

h) onucaHme ncnbliTaTensHoOW cpeasl;

i) cepTudhmkaThl HA MaTepuanbl, UCNOML30BaHHLIE NPW M3TOTOBMEHUM KOMMNOHEHTOB, NOABEPTLUMXCHA UCMBITaHWIO;

j) cocTas v kBanudukaLmua nepcoHana, NPOBOAMBLUETO M KOHTPOMUPOBABLUENO UCNLITAHUS,

k) Bpema 1 MecTo NnpoBedeHWs UCTbITaHUs.

CpaBHeHWne 1 OLEeHKY pe3yrnbTaToB MCMbITAHUIA credyeT NPoBOAWTL € y4YeTom pesynsratoe aHanusa MK3 u Bos-
MOXHbIX OTKMOHEHWA PasmMepoB, AOMYCKOB M MPOYHOCTHBIX XapakTepucTuk. [Ins oueHKn pesynsTaToB UCMblTaHua Ha BO3-
OeWCcTBMe BHeELLHero narnbatolero MoMeHTa MoXeT noTpeboeaTbes BbiNOMNHeHWe TpexmepHoro aHanusa MK3.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBEHGHHH O COOTBEETCTBUU CCLINOYHbIX HAUMOHANBbHLIX U MeXrocyngapCcTBeHHbIX CTaHQapTOB
MeXAayHapoaAHbIM CTaHOapTaM, UCNONMb30OBaHHbLIM B Ka4eCTBe CCbINOYHbIX
B NTPUMEHEHHOM MeXayHapogHOM CTaHOapTe

Tabnuuya QJA1

OBosHaveHue CCblNouHOro CTeneHb 0Obo3HavYeHMe U HAaMMEHOBAHWE CCbINOYHOrO
HAtMokalIbHorD, COOTBETCTBUA MeXOyHapoaHOro ctTaHaapTa

MEXIoCcyapCTBEHHOIO CtaHgapra

[OCT 1497—84 IDT ISO 6892:1984 «Marepunansl meTannuyeckue. McnbiTaHne Ha pac-
TSXKEHUEY

[OCT 31446—2017 MOD ISO 11960:2014 «HedTdaHasa 1 rasoBas MPOMbIWMAEHHOCTL. TpybbI

(ISO 11960:2014) cTanbHble, UCNOMb3yeMble B KadecTBe o6CcagHbIX M HACOCHO-KOM-
NPeCCOopHbIX TPYD ANA CKBaKUH»

[OCT 31458—2015 MOD ISO 10474:2013 «Ctanb n ctanbHble usgenns. [JJoOKyMeHTbl O KOH-

(1SO 10474:2013) Tpone»

[OCT 31841—2012 MOD ISO 14693:2003 «HedhTAHan n rasosasn npoMbilneHHocTb. Obopy-

(1SO 14693:2003) AoBaHue ana BypeHust n obcnyXMBaHUSA CKBaKMH»

[OCT 31844—2012 MOD 1SO 13535:2000 «HedtaHaa v razoeas npombIWNeHHOCTE. BypoBoe

(ISO 13535:2000) W aKcnnyaTaunoHHoe obopyaosaHue. NogbemHoe obopyaoBaHUe»

[OCT 32626—2014 MOD 1SO 11961:2008 «HedTsHas W rasoBas NPOMbLILLNEHHOCTL. Tpybbl

(1SO 11961:2008) BypunbHBle cTanbHbIE»

[OCT 33439—2015 NEQ 1SO 4885:1996 «MepHble meTtannel. Tepmuyeckaa obpabotka. Cno-
Bapb»

MOCT 34438.2—2018 MOD ISO 10424-2:2007 «HedTerazoBaa npomeiwneHHocTs. Obopyaosa-

(ISO 10424-2:2007) HWe Ans poTopHoro BypeHwus. Yacte 2. HapesaHue pe3bbbl U KOH-
Tponb Kanubpamu pe3sB0oBbIX YNOPHBIX COEaUHEHNIA»

MOCT I1SO 898-1—2014 IDT ISO 898-1:2013 «MexaHu4eckMe CBOWCTBA KPemneXHblX U3genui u3
YrMepoavcTbIX M NerMpoBaHHblX ctaner. YacTtb 1. BonTbl, BUHTBI U
LMWIBKW YCTaHOBIEHHBIX KNACCOB NMPOYHOCTH C KPYMHBIM M MENKUM
warom pe3cbbi»

[OCT I1SO 898-2—2015 IDT ISO 898-2:2012 «MexaHn4eckie CBOWCTBA KPEMNeXHbIX U3OeNui 13
YIMepoancTbIX U NerMpoBaHHbIX cTanen. Yacts 2. [alkum ycTaHoOB-
MEHHBIX KNaCcCOB NMPOYHOCTH € KPYMHbIM M MEMKUM LLAaroM pe3sbbi»

[OCT I1SO 3183—2015 IDT ISO 3183:2012 «HedtaHaa v razoBas NpPOMbILUNEHHOCTE. TpybBbl
cTanbHble Ana TpybonpoBOAHO-TPAHCNOPTHBLIX CUCTEM»

[OCT ISO/IEC 17025—2019 IDT ISO/IEC 17025:2017 «Obwme TpeboBaHns K KOMNETEHTHOCTM WCIbI-
TaTenbHbIX U KanMbpoBOYHLIX TabopaTopuii»

[OCT P 51365—2009 MOD ISO 10423:2003 «lNpombiwneHHocTe HedTAHaA 1 razoeas. byposoe

(MCO 10423:2003) 1 aKcnnyaTauuoHHoe obopyaoBaHue. YcTeeBas U hoHTaHHas apMa-
Typa»

[OCT P 53678—2009 MOD ISO 15156-2:2003 «HedTaHas n razoBan npoMmbILneHHOCTb. [1po-

(MCO 15156-2:2003) EKTUPOBaHWe M 3KCnnyaTaumsa cucteM NoaBoaHoM 4obbluu. YacTs 2.
Cuctembl mbkmx Tpy® MHOrocCrnorHoOW cTpykTypbl 6e3 cBA3ylomx
CNOEeB Ans NOABOOHOIO U MOPCKOTO MPUMEHEHNS»
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COOTBETCTBMA CTaHOAPTOB!

Oﬁos:gqi::;c::g:gqﬂom CreneHb O6osHa4veHne u HauMeHOBaHWe CCbINOYHOTo
4 ’ COOTBETCTBUA MEKOYHapOOHOro CTaHaapTa

MEXIOCYapCTBEHHOIo cTaHgapra

[OCT P 53679—2009 MOD ISO 15156-1:2001 «[MpoMblluneHHOCTL HedhbTAHaA 1 razoead. Marte-

(MCO 15156-1:2001) pwansl Ana NpUMeHeHWA B cpefax, codepxallux ceposogopod, npu
HedTe- 1 razogobeiyde. Yacte 1. Obwme npuHUWNbLl BeiBopa TpeLuum-
HOCTOMKMX MaTepnarnoB»

[OCT P 53845—2010 MOD ISO 377:1997 «Cranb 1 ctankHble u3genusa. PacnonoxeHue v npu-

(NCO 377:1997) roTOBMeHUe UCNbITbIBaeMbIX 06pa3LoB 1 06pa3yoB ANg KOHKPETHLIX
MEXaHWYECKUX UCTIbITAHNAY»

[OCT P 59309—2021 MOD ISO 13628-2:2006 «HedtaHaa v razoBas NpoMbILNeHHocTb. [po-

(MCO 13628-2:2006) EKTMPOBaHWe N 3KCNnyaTauMs cucTeM nogeogHol gobeiumn. Yactb 2.
Cuctembl rubkux Tpy® MHOrocrnonHow cTpykTypbl 6e3 ceBAsyrWmx
croeB ons NoABOAHOMO M MOPCKOTO NPUMEHEHUSY

[OCT P 71160—2023 MOD ISO 13628-6:2006 «HedtaHaa v razoBas NPoOMbILLINEHHOCTL. [po-

(MCO 13628-6:2006) EKTUpOBaHME M 3KCnAyaTaunsa cMcTeM NodeogHoM aobbibn. YacTs 6.
CucTembl ynpaBneHva noABogHoW Aobbiuen»

[OCT P 71204—2024 MOD ISO 13628-5:2009 «HedtAaHaa v rasoBas NPOMbIWNEHHOCTL. [po-

(MCO 13628-5:2009) EeKTUpOBaHWe 1 3KCNnyaTaums cucTeM nogeoaHon aobelumn. Yacte 5.
MNopaBoaHble WnaHrokabenu»

[OCT P UCO 148-1—2013 IDT ISO 148-1:2009 «MaTepuansl meTannuyeckue. MicnelTaHue Ha ygap-
HbIA M3rMb Ha masTHUKoBOM kornpe no LWapnw. Yacte 1. Metog wmc-
nbiTaHUA»

[OCT P MCO 2566-1—2009 IDT ISO 2566-1:1984 «Ctanb. Tabnuubl nepeBona BENUYMH OTHOCUTENb-
Horo yanuHenus. Yacte 1. Ctanb yrnepoanctas U HU3KoNernposaH-
Has»

[OCT P MCO 6507-1—2007 IDT ISO 6507-1:2005 «Matepuanel MeTannuyeckue. OnpegeneHue
TBepaocTu no Bukkepcy. Yacte 1. MeTtoa ucneitaHus»

[OCT P MCO 9606-1—2020 IDT ISO 9606-1:2012 «ATTecTauMOHHbIE UCNbITAHUA cBapLMKoB. Ceap-
ka nnasneHvem. Yactb 1. Ctanu»

[OCT P UCO 9712—2019 IDT ISO 9712:2012 «Hepaspywatowmin koHTpones. Ksanudukaums n at-
TecTauusa nepcoHana»

[OCT P MCO 13533—2013 IDT ISO 13533:2001 «HedtAHas v rasoeas npoMblLLNeHHOCTb. bypoBoe
n HedTenpomeicrioBoe obopygosaHue. bypoeoe npoxogHoe obopy-
AoBaHue»

[OCT P MCO 13628-4—2016 IDT ISO 13628-4:2010 «HedtaHasa v razoeas NpPOMbILNEHHOCTb. [po-
EKTUpOBaHWe 1 3KCnnyaTaums cucTeM nogeogHon gobblun. YacTs 4.
MoasoaHoe o6opyaoBaHUe YCTbA CKBAXWHBI M YCTHEBOW erkmu»

MpumeyaHune — B HacToswelh Tabnuue WCNonb30BaHbl CNEAyOWMe YCnoBHble 0B03Ha4YeHWsa cTeneHu

- IDT — mpeHTUYHbIe CTaHaapThl;
- MOD — moguchnumMpoBaHHble CTaHaapThl;
- NEQ — HeakBMBaNeHTHbIN CTaHaapT.
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API Spec 16C-2021

API RP 17B-2014
MCO 13628-11:2007

IMO circular 645

ASME PCC 1

Bubnuorpadun

TexHuyeckme ycroBus Ha (PoHTaHHbIE W NPOTUBOBLIGPOCOBLIE cucTeMbl (Specification
for Choke and Kill Systems)

Pexomengauun ansa rubkmx Tpy6 (Recommended Practice for Flexible Pipe)

HedTaHaa v rasopas NpoOMbIWNEHHOCTb. [POEKTMPOBaHUE W 3KCMMyaTauusa CUCTEM
nogeodHon gobbivn. Yacte 11. Cuctembl rmbkux TpybonpoBogoB Ans NOABOAHOMO W
MopcKoro npumeHeHus (Petroleum and natural gas industries — Design and operation
of subsea production systems — Part 11: Flexible pipe systems for subsea and marine
applications)

Linpkynap MexayHapogHoi mopckon opraHu3auun. PykoBogcTBo ana cygos, obopy-
[OOBaHHbIX CUCTEMOW AMHamuyeckoro nosuumoHupoBaHus (Guideline for vessels with
dynamic positioning systems)

PykoBogcteo ana chnaHueBbix 60NTOBLIX coeanHeHuin ana obopygosaHus, paboTtato-
wero noa aaenenunem (Guidelines for pressure boundary bolted flange joint assembly)

BLEVIN R.D., ®opmynbl gns cobcTBeHHOM YacToTel M dpopmbl Konebanui (Formulas for natural frequency and
mode shape, Krieger, 1984)

API RP 2A-WSD

API RP 2RD

PekomeHgauuv no nnaHWpPOBaHWK, MPOEKTUPOBAHMIO W CTPOMTENLCTBY cTauuoHap-
HbIX MOPCKMX nnartcgopm. MeTog MpPOEKTUPOBaHMA MO AOMYCTUMBIM HaNpPsKEHWAM.
(Recommended Practice for Planning, Designing and Constructing Fixed Offshore
Platforms — Working Stress Design)

MNpoekTupoBaHWe pal3epoB ANA NNaByyuMx HedTerazonpoMbICNOBBIX COOPYKEHWIA
1 nnatdopm Ha HaTsxHbeIX onopax (Design of kisers for aloating Production Systems
(FPSs) and Tension-Leg Platforms (TLPs) )

KIRKEMO F. YpaBHeHus npegencHoro coctoaHus Tpy6 npw paspeiBe 1M Bonblumx nnactnyeckux aedopmMaumnax.
Yactb 1. Teopus. Tpyabl MexaoyHapoaHoro obliectea MOPCKMX W NONSAPHbIX MHXeHepos (Burst and gross plastic
deformation limit state equations for pipes — Part 1: Theory, Proceedings of the International Society of Offshore
and Polar Engineers (ISOPE), 2001)

KIRKEMO F. and HOLDEN H., ¥paBHeHus npedensHOro coctosHus Tpy6 npu paspbiBe U BonbLWKMX NnacTU4eckux
nedopmaumax. Yactb 2: NpumeHeHne. Tpyabl MexayHapoaHoro obuectBa MOPCKUX M MONAPHBIX UHXEHEPOB
(Burst and gross plastic deformation limit state equations for pipes — Part 2: Applications, Proceedings of the
International Society of Offshore and Polar Engineers (ISOPE), 2001)

API Spec 6A

MCO 10423:2003

DIN EN 1591-1-2014

DIN EN 1591-2-2008

API Bull 6AF

API Bull 6AF1

API Bull 6AF2

Cneuundukauma Ha ycTbeBoe obopynoBaHue U poHTaHHy apMatypy (Specification for
Wellhead and Tree Equipment)

HedhTaHaa 1 razoras npoMbiluneHHocTs. BypoBoe W akcnnyaTtauuoHHoe obopynoea-
Hue. YcTbeBoe obopynoBaHue W choHTaHHas apmarypa (Petroleum and natural gas
industries Drilling and production equipment Wellhead and tree equipment)

®naHubl U X coeauHeHns. MNMpaeuna pacyeTa Kpyrnbix naHueBbiX coeguHeHui ¢ npo-
knagkow. YacTe 1. MeTtog pacyeta (Flanges and their joints — Design rules for gasketed
circular flange connections — Part 1: Calculation)

®naHupl 1 nx coeguHeHus. NpaBuna pacyera Kpyrmbix (hriaHUeBbIX COeAWHEHUIA C MPO-
Knagkow. Yacte 2. MNapameTpsbl npoknagkn (Flanges and their joints — Design rules for
gasketed circular flange connections — Part 2: Gasket parameters; German version
EN 1591-2:2008)

Ceonctea dnaHues APl npu BosgelcTBUM codeTaHus Harpysok. (Capabilities of API
Flanges Under Combinations of Load)

TemnepaTypHOe CHWKeHWe xapakTepucTuk gpnaHues APl npn komBuHMpoBaHHOW Ha-
rpyake (Temperature De-rating of API Flanges Under Combination of Loading)

ConcTea UenbHbix dnaHues APl npy BosgeincTBum codetanma Harpy3ok (Capabilities
of API Integral Flanges Under Combination of Loading)
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[18] ISO/TR 9769:2018 YyryH u ctans. OB30p cylwecTByLWMX MeTogoB aHanuaa (Steel and iron — Review of
available methods of analysis)

[19] MCO 6892-3:2015 Marepuansl meTannuyeckue. VicneitaHna Ha pactskeHune. Yacte 3. Metoa ncneitanns
npu HUu3Kon Temnepatype (Metallic materials — Tensile testing — Part 3: Method of test
at low temperature)

[20] API RP 579 PekomeHaoyemasi npakTuka Ang OLUeHKWM NpurogHocTu K npumeHeHuvto. (Recommended
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