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MNpepgncnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHns paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n roCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna
N pekomeHgauumnm no mMexrocyfapcTBeHHOW cTaHgaptusauun. Mpasuna pas3paboTku, NPUHATUSA, 0OHOBEHUSA
N OTMEHBbI»

CBepfeHuAa o cTaHgapTe

1 PABPABOTAH MexrocygapCTBeHHbIM TEeXHUYECKMM KOMWUTETOM no cTaHgaptmsaynm MTK 523
«TexHuka W TexHonorum [o6blun n nepepaboTkm HedTy u rasa», 3akpbiTbiM akUMOHEPHbIM O06L,EeCTBOM
«METPOXM WVHXWHUPUHI» (3BA0 «MXW»), AKUMOHEpPHbIM 06wWecTBOM «Bcepoccuinicknii  Hay4dHo-
nccneposaTtesibCKUiA M NMPOEKTHO-KOHCTPYKTOPCKUIA  MHCTUTYT  HeMTAHOro  MalWHOCTpoeHusa»  (AO
«BHUVMHE®TEMALL»), O6wecTtBOM C OrpaHWYeHHON OTBETCTBEHHOCTbIO «Hay4yHO-TexHuuyeckoe npepnpu-
atne LEHTPXUMMALL» (OO0 «HTM LUEHTPXUMMALL»), AKLMOHEPHbIM 06LWecTBOM «Hay4yHo-uccrnegosa-
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2 BHECEH ®epgepaibHbIM areHTCTBOM NO TEXHWYECKOMY peryMpoBaHuio 1 MeTponornm

3 MPUHAT MexrocygapCcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTpoaorum wun ceptudukauunm
(npotokon oT 14 uiona 2017 r. Ne 101-M)

3a NpuHATNE NPOorosiocoBasu:

KpaTkoe HavMmeHoBaHue CTpaHbl Kopg, cTpaHbl no MK CokpaleHHoe HanMeHOBaHVe HalMOHaNbHOIo opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTmsauuu

ApmeHua AM MuH3akoHOMUKM Pecnybnvkn ApmeHust

Benapycb BY lFoccTaHpapT Pecnybnvkn bBenapycb
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Poccusa RU PoccraHgapt

Y36ekucTaH uz Y3ctaHgapt

YkpanHa UA MwH3aKoHOMpa3BUTUA YKpaviHbl

4 Tpuka3zom PenepanbHOro areHTCTBa MO TEXHUYECKOMY perynvMpoBaHuio n metponorum ot 14 nekabps
2017 r. Ne 1992-cT mexrocyaapcTBeHHbli ctaHaapT FTOCT 34233.4—2017 BBef€EH B AE€CTBNE B KAYECTBE Ha-
uMoHanbHOro ctaHgapta Poccuiickoli ®epepaunn ¢ 1 asrycta 2018 r.

5 B HacToAweM cTaHgapTe yuYTeHbl OCHOBHble HOPMAaTUBHbIE MOIOXKEHUSA CeAyLWnNX MeXAyHapoaHbIX
CTaH[apToB:

- ISO 16528-1:2007 «KoTnbl 1 cocynbl, paboTalwme nog fasneHnemM. Yactoe 1. TpeboBaHus K pabounm
xapakTtepuctukam» («Boilers and pressure vessels — Part 1. Performance requirements», NEQ);

-ISO 16528-2:2007 «KoTnbl n cocyabl, paboTtawoume nog fasneHnem. Yactbe 2. lMpoueaypbl BbINOA-
HeHus Tpeb6oBaHuii 1ISO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the
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6 HacTtoswuii cTaHgapT NOAroToB/IEH Ha OCHOBe npumeHeHusa TOCT P 52857.4—2007*
7 BBEAEH BIEPBbBIE

8 NMEPEVN3AAHWE. Anpens 2019 r.

* MMprka3om PefepanbHOro areHTCTBa No TEXHUYECKOMY PerynvMpoBaHuio 1 meTponorun ot 14 pekabps 2017 r.
Ne 1992-ct FOCT P 52857.4—2007 oTmeHeH ¢ 1 aBrycta 2018 .
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHjapToOB, M3jaBaeMblX B 3TWUX rocygapcTBax, a Takke B ceTu VHTepHeT Ha caliTax cooTBeT-
CTBYIOLLNX HALMOHA/bHLIX OPraHoB MO CTaHAapTu3auumm.

B cnyvae nepecMoTpa, W3MEHEHWSs WAM OTMeHbl HacTOosWero cTaHjapTa COoOTBeTCTByKLWas
MHpopmauma 6ygeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MexXrocygapcTBEHHOrNo cogeTa
no cTaHjapTmsaumm, MeTponorum u cepTudukauum B KaTanore «MexrocygapcTBeHHble cTaH4apThbi»

© CtaHpgapTuHgopMm, odopmaeHne, 2018, 2019
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Cocyabl 1 annaparthbl
HOPMbl N METOAblI PACUETA HA NMPOYHOCTb
PacuyeT Ha NMPOYHOCTb U repMeTUYHOCTb P1aHLEBbIX COeANHEHU

Vessels and apparatus. Norms and methods of strength calculation.
Strength and leak-tightness calculation of flange joints

Jata BBegeHna — 2018—08—01

1 O6nacTtb NPUMEHEHNSA

HacTtosawwmin ctaHgapT ycTaHaBnMBaeT HOPMbl U MeTOAbl pacyeTa Ha NPOYHOCTb M FTepMETUYHOCTb hiaH-
LUeBblIX COEAVUHEHNA COCYyAO0B M annapaToB U3 YrnepoaucTbiX WU NEerMpoBaHHbIX cTanei, LBeTHbIX MeTasnsios
(anomMuHNA, Mean, TUTaHa M UX CNJaBOB), MPUMEHAEMbIX B XMMUYECKOW, HEDTEXMMUYECKON, HedhTenepepa-
6aTbiBalOLWEN 1 APYTMX OTpacnsax NPOMbILIEHHOCTM, paboTalwmnx nog BHYTPEHHUM N36bITOYHLIM AaB/ie€HU-
eM WM BakyymoM, Nnoj AelicTBMEM OCEBbIX CWI N U3rMbalL X MOMEHTOB B YC/I0BUAX OA4HOKPATHbLIX N MHOFO-
KpaTHbIX HarpyxeHuii. icnonb3oBaHne HacTOSLWEro cTaHAapTa Takke fgonyckaetca ANA pacyeTa onaHueBbIX
coefuHeHuli TpybonpoBoaos. Hopmbl 1 MeTOAbl pacyeta Ha NPOYHOCTb U repMeTUYHOCTb h/laHLEeBbIX coeaun-
HEHUI MPUMEHUMbI NPV YCNOBUMW, YTO TEXHUYECKME TpeboBaHWUS K KOHCTPYMPOBAHWUI, U3TOTOB/IEHWIO U KOH-
TPOO YAOB/ETBOPSAKT Tpe6OBAHUAM HOpPMATUBHbIX AOKYMEHTOB. Ecniv cBOcTBa maTepuasioB, OTKIOHEHUS
OT reomMeTpuyeckoin hopmbl, HETOYHOCTM UM KAYECTBO UITOTOBJIEHUS OTNIMYAOTCA OT TpeboBaHWii HOpMaTHB-
HbIX AOKYMEHTOB, TO NPV pacyeTe Ha NPOYHOCTb 3TV OTCTYM/IEHUS AO/IKHbI ObITb YY4TEHbI COOTBETCTBYHOLLENA
KOPPEKTUPOBKOW pacyeTHbIX hopmysi.

HacTtoswunii ctaHgapT NpMMeHstoT coBmecTHO ¢ FTOCT 34233.1—34233.3, TOCT 34233.6, FOCT 34233.10,
FOCT 34233.12 n FOCT 34283.

2 HopmaTnBHbIe CCbIIKU

B HacToAwem cTaHAapTe UCMNOMb30BaHbl HOPMATUBHbLIE CCbINIKU Ha cnefylowme cTaHgapThl:

FOCT 34233.1—2017 Cocygbl 1 annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha MPOYHOCTL. O6WMe Tpebo-
BaHUA

FOCT 34233.2 Cocyabl 1 annapatbl. HopMbl 1 MeTOAbl pacyeTa Ha MPOYHOCTb. PacyeT uunuHppuye-
CKMX U KOHUYEeCKMX ob6eyvaek, BbIMYKbIX U NIOCKAX OHULLL U KPblLLEK

FOCT 34233.3 Cocygabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha MPOYHOCTb. YKpPenaeHne oTBEPCTUi
B o6evaiikax u gHULWLAX NP BHYTPEHHEM W BHELWHEM faBfieHuax. PacyeT Ha NPOYHOCTb o6evaek v AHULY, npu
BHELLUHMX CTaTUYECKUX Harpyskax Ha wwryuep

FOCT 34233.6 Cocyabl 1 annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha NPOYHOCTbL. PacyeT Ha NMPOYHOCTb
npyv ManouMKMOBbLIX Harpyskax

FOCT 34233.7 Cocygabl M annapatbl. Hopmbl M MeTOoAbl pacyeTa Ha MNPOYHOCTb. Tenso06MeHHble
annapartbl

FOCT 34233.10 Cocypgbl 1 annapatbl. HopMmbl 1 MeTOAbl pacyeTa Ha NpPo4YHocTb. Cocyabl M annaparhl,
pa6oTawlme ¢ cepoBoOPOLAHBIMU CpefamMn

M3paHne oduumanbHoe
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FOCT 34233.12 Cocyabl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NPoOYHOCTb. TpeboBaHUA K hopme
npegcTaBNeHNa pacyeToB Ha MPOYHOCTb, BbIMO/IHAEMbIX Ha DBM

FOCT 34283 Cocyabl 1 annapatbl. HOpMbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb MPU BETPOBLIX, CENCMUYe-
CKMX U APYTUX BHELIHUX Harpyskax

FOCT 481 [MMapoHUT 1 Npoknagknm n3 Hero. TexHU4eckme ycnosus

FOCT 2208 ®donbra, /ieHTbl, NONOCHI, JIUCTbI N NINTBLI NaTYHHbIE. TeXHUYECKMe yCcnoBusa

FOCT 2850 KapToH acbecToBblil. TeXHMYECKNE YCMOBUS

FOCT 5632 JlernpoBaHHble HepXaBewwMe cTanm K chnaaBbl KOPPO3UOHHO-CTOKME, XapOCTOlKne u
XapornpouHble. Mapku

FOCT 7338 [lMnacTuHbl pe3nHOoBble U pe3nHOTKaHeBble. TexXHNYeckne ycroBus

FOCT 9045 TlMpokaT TOHKO/IMCTOBOWN XON0AHOKaTaHbIi M3 HU3KOYrNepoauCTO KayeCTBEHHOW CcTanau
ONA X0N04HOM WTaMnoBKN. TeXHUYECKME YCNOBUSA

FOCT 21631 JluCTbl U3 aIlOMUHUA N aNtOMUHUEBLIX CM1aBoB. TeXHUYeckne ycroBus

MpumMmeyaHue — [lpy NOMNb30BAHUM HACTOSALLMM CTaHAAPTOM LEeecoobpasHo NpoBepUThL AENCTBUE CCblIoy-
HbIX CTaHAAPTOB M KNaccMMKaTopoB Ha othuLMaibHOM MHTEPHET-caiiTe MeXrocy4apcTBEHHOr0 coBeTa Mo cTaHAapTu-
3aumn, MeTposiorum 1 ceptTuchmkauum (Www.easc.by) nim no ykasatensMm HauMOHasIbHbIX CTaHAapPTOB, M3JaBaeMbiM B
rocyaapcTBax, ykasaHHbIX B MPEAUCNOBUM, WM Ha OhULMasIbHBIX caliTax COOTBETCTBYIOLLMX HaLMOHAIbHLIX OpPraHoB Mo
CTaHaapTu3aumn. Ecnm Ha OKYMEHT fiaHa HeflaTMpoBaHHas CCblika, TO ceflyeT UCNo/b3oBaTh AOKYMEHT, AecTBY LM
Ha TEKYLUMA MOMEHT, C Y4YETOM BCEX BHECEHHbLIX B HEr0 U3MEHEHWA. Ec/iv 3aMeHEH CCbINIOYHbINA JOKYMEHT, Ha KOTOPbIi
[aHa faTupoBaHHasi CCbliKa, TO CnefyeT MCMoMb30BaTh yKasaHHY BEPCUID 3TOro AoKyMeHTa. Ecnv nocne npuHSATMS
HaCTOSILLErO CTaHAapTa B CCbIIOYHbIA AOKYMEHT, Ha KOTOPbIA AaHa AaTMpOBaHHas CCblka, BHECEHO M3MEHEHWe, 3aTpa-
rMBaoLLee NosIokKeHNE, Ha KOTOPOE AiaHa CChlIKa, TO 3TO MOJSIOKEHNE NPUMEHSIETCA 6E3 yyeTa AaHHOTO U3MeHeHus. Ecnm
[LOKYMEHT OTMeHEH 6e3 3aMeHbl, TO MOJIOKEHNE, B KOTOPOM AaHa CCblfIka Ha Hero, NpUMEHSIETCS B YacTu, He 3aTparvea-
IOLLE 3TY CCbIKY.

3 O603HayveHusa

B HacTofAwem cTaHfapTe NpUMeEHeHbl cnegyouwune 0603HavYeHns:

A6 — cyMmapHas nnowajb cedeHuss 601TOB (WUNW/IEK) N0 BHYTPEHHEMY AuameTpy pes3bObl UM Harpy-
XEHHOMY Ce4YeHU0 HauMeHbllero guameTpa, MM2;

— nnevyo ycuaunii B 6ontax (wWnunbkax) cBo6oAHOro aHuya, MM;

b — nsievo ycunnin B 6ontax (Wnuabkax), MM,

b0 — ahpeKkTUBHAA WNPUHA NPOKIALKN, MM;

bn  — wwupuHa npoknagkun, Mm;

c — npubaBKa Ha KOPpPO3Uo, MM;

CF — KO3(p(PMUMNEHT, yunTbiBalOW N M3rnb Tapenkn iaHua mexay 6ontamu (Wnuibkamu);
DH — HapyXHblii gnameTp caaHua, Mm;

D — BHYTPEHHWi aunameTp cnaHua, Mm;

D6 — AnaMeTp OKPYXHOCTU pacnosioxXeHus 60NToB (LWNuiek), Mm;

Ocn  — pacueTHbIl AnameTp NPokKNagku, mMw;

DHn  — HapyXHblii gnameTp NPoOKAagKku, MM;

DK — BHYTPEHHWI AnameTp Konbua cBO60AHOrO hnaHua, Mm;

DHK — HapyxXHblii gnameTtp Konbua cBo604HOrO hnaHua, mMM;

Ds — HapyXHblili AnameTp KOHTakTa 6ypTta u kosbua cBo604HOro hnaHua, Mm;

D* — nNpuBEeAEHHbI anameTp dnaHua, Mm;

d — HapyXHblii gnameTtp 6onta (WNUNbKK), MM;

En  — ycnoBHbIA Mogynb cxaTtus npoknagku, MMa;

£]° — MOAy/ b NPOAO/ILHOI ynpyroctn matepuana 6onta (Wnuabkn) npu Temnepatype 20 °C, MMa;
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MoAy/b NPOAOJILHON ynpyroctu martepuana cBob6ofHOro konbua npu Temnepatype 20 °C,
MMa;

MOAy/b MPOAOJILHON ynpyrocTu mMatepuana cBo60A4HOro KosbLa Npu pacyeTHoON Temnepa-
TYype, Mlla;

MOAy/lb NPOAO/ILHOW ynpyrocT MaTepuana 6onta (WNWbKW) NpyY pacyeTHOl Temnepartype,
MMa;

MOAY/b NPOAO/IbHONM YyNpyrocTn matepunana pnaHua npu temnepartype 20 °C, MMNa;

MOAYy/b NPOAO/ILHONM YyNpyroctTn maTtepuana paaHua npu pacyetHol tTemnepatype, MMa;
MOAYy/b NPOAO/IbLHONM YNPYrocTn matepuana Kpbilwkn npyu temnepatype 20 °C, MMa;

MoAyNb NPOAO/LHOW YNpyrocTh mMatepuana KpblWK/A NpU pacyeTHOW TemnepaType, MMa;
n/ieyo ycunus ot AeicTBuUS AaB/eHUs BHYTpU riaHua, MM;

BHELIHAA oceBas cuna (pacTarMsawollas cuna 6Gepercs Co 3HAKOM MJIOC, CXuUMaroLas
cuna — co 3HakoM MUHYC), H;

KO3 PULUMEHT YBENMUYEHUA UIIMOHBbIX HaNpskeHuin B ceyeHun SO NpUBaApPHOro BCTbIK
dnaHua;

naowagb NONEpeyvYHoro ceyeHms 6onta (WNWAbKKM) NO BHYTPEHHEMY AMaMeTpy pesbbbl unu
CeyeHN HauMeHblUero gnameTpa, MmM2;

TONNWWHaA Tapesikn Q)naHu,a, MM;

paccTosiHMe OT HapY)XHOM NOBEPXHOCTM obedvalikm [0 BHYTPEHHEN OKPYXHOCTW KOHTaKTa
6ypTa 1 Kosbl,a cBOGOAHOTO hnaHua, MM;

To/WMHA KoNblLa cBo6oAHOrO hnaHua, MMm;

TO/ILMHA KPbIWKX 1 ee hNaHLeBoit YacTu B 30HE YNNOTHEHNUS COOTBETCTBEHHO, MM;
TOMILMHA NPOKNAaLKK, MM;

ToNuWMHa TPYOHOW peleTkn Uan 3aknagHoi getanun mexay npokiagkamu, MM;
TOMIWMHA Waibbl, MM;

KO3t hnymMeHT 06XXaTusa NpokIagKu;

OTHOLLUEHME HAaPYXHOro AnameTpa Tapesky diaHua K BHYyTPEHHEMY AnaMeTpy;
OTHOLUEHME HaPYXHOro gnameTpa NJIOCKOWA KPbIWKN K CpegHeEMY AnaMeTpy NPOKNagKu;

KO3 PULMEHT yBENNYEHNS [OMNYyCKAEMbIX HanpshkKeHWid npu pacyete (h/iaHUEB C Yy4eToM
CTECHEHHOCTU TeMnepaTypHbIX gecdopmaymii;

KoappuumeHT ycnosuin paborsl;

KO3 PULMEHT YCNOBUIA 3aTAXKM 6ONTOB (LWNUek);

KO3h PULMEHT yyeTa Harpy3ku oT TeMnepaTypHbix gedopmaynii;

KO3 hnymneHT yyeta pasamepoB Tapeskm naHua;

KO3 PULMNEHT yBENYEHNS AONYCKAEMOTO yria noBopoTta haaHueB Npu ucnbiTaHum;
aphekTuBHaAA gnvHa 6onTa (WNUAbKA) NpU onpeAeneHnn noaaTAnBoCTH, MM;

paccTodaHne mMexay ONMOPHbIMU NMOBEPXHOCTAMM raiku v ronoBku 6onTa Uan ONOpPHbIMK NO-
BEPXHOCTAMU raek, MM;

ANVHA KOHUYEeCKOWN BTY/IKM NPUBAPHOro BCTbIK (olaHua, MM;

napameTp AJIMHblI BTY/IKW, MM,

BHELHWI n3rnbarwmii MOMeHT, H-MMm;

pacyeTHbIn N3rnbarLWmin MOMEHT, 4ENCTBYOWMIA Ha hnaHel npu 3aTsxke, H MMm;
pacyeTHbIn n3rnbarLwmnin MOMEHT, 4ENCTBYOWMIA Ha hriaHel B pabounx ycnosusax, H mwm;

pacyeTHbIA M3rMbawWmMini  MOMEHT, AEelCTBYWLWNA Ha KOMbLO CBOGOAHOrO diaHua mnpu
3aTskke, H-MwMm;
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K — pacuyeTHblli M3rnbarwnini MOMEHT, AEACTBYHOLWMNIA Ha KOMbLO cBO6GOAHOrO (hnaHua B paboumx
ycnosuax, H mwm;

Mip — KPYTAWMA MOMEHT Ha K/to4ye npu 3atsxke ansa 6ontos (wnunek), H-mm;

T — NPOKIaf0YHbIA KO3 PULNEHT;

Nip — 4YWC/O LUKIOB U3MEHEHNS PEXMMOB 3Kcnayatauum;

e — YUCO LUKIOB COOPOK-pa3bopok;

[p — [0onyckaemoe YMC0 LMKI0B U3MEHEHUS PEXMMOB 3KCnayaTauuu;

[/]c — [Jonyckaemoe 4ucno UuknoB c60pok-pa3bopok;

n — KO/AimyecTBO 60NTOB (WNUAEK);

nT — KO3thduymeHT 3anaca NPOYHOCTM NO Npefeny TeKyyecTu;

na — KO3(h(hMLUMEHT 3anaca NPOYHOCTM MO Mpeeny ANMTeNbHOW NPOYHOCTH;

nn — KO3 unuMeHT 3anaca NPOYHOCTU NO Mpeaeny Non3yyvecTtu;

P o6x — ycunue, Heobxoanumoe ANA CMATUA NPOKNaAKW Npu 3aTaxke, H;

P6L — pacyeTHasa Harpyska Ha 60nTbl (WNWUAbKW) NpPU 3aTaxke, Heobxogumas Ania obecnevyeHus B

pabounx ycrnoBuUAX OaBMeHUs Ha Mpoknagky, AOCTATOYHOro ANnd repmetmsauum dnaHueBoro
coegunHeHus, H;

P62 — pacyeTHas Harpyska Ha 60nTbl (LWNUAbKK) NpPU 3aTshkke, Heobxoaumasa ans obecneyeHus 06-
XaTusa npoknagku M MUHMMa bHOTO HavyanbHOro HaTshkeHus 6ontos (wnwunek), H;

pMm — pacuyeTHas Harpyska Ha 60nTbl (LWNWNbKX) NPWU 3aTAXKe hnaHueBoro coeanHeHus, H;

P$ — pacyeTHas Harpyska Ha 60/Tbl (LWNWUAbKKU) hriaHUEeBbIX coegnHeHUl B pabounxycnosusx, H;

p — pacueTHoe faBneHue (BHYTpeHHee — MOJIOXKUTENIbHOE, HapyXHoe — oTpuuaTenbHoe),MMMa;

pnp — npuBeneHHoe pasnieHne, MMa;

(0] — paBHOZelcTByKOWAn Harpyska oT gasneHus, H;

Opm — npuBeAeHHas Harpyska, Bbl3BaHHas BO34EWCTBMEM BHELUHel CU/bl 1 n3rnbatoliero MomMmeHTa, H;

Qt — Harpyska, Bbl3BaHHasi CTECHEHHOCTbIO TeMNepaTypHbIX gedopmaunii, H;

[d] — JonyckaeMoe yaenbHoe gassieHue, MMa;

o} — pacyeTHoe yaenbHoe gaBneHue, MMa;

Pobx — yfAenbHoe JaBneHne obxaTtus npoknagku, MMa;

Rc — paanyc KpUBU3HbI CDEPUYECKO YacTU HEOTOOPTOBAHHONM KPbILWKKA, MM;

Rjq — ycunuve Ha npoknagke B pabouyMx ycnoBusx, Heobxoaumoe Ans obecneyeHuss repMeTu4HOCTHU
naHueBoro coeguHeHus, H;

S3 — 3KBMBAJNIEHTHAA TO/WMHA BTYNKM hraHua, mw;

50 — TO/IWMHA BTY/IKM MPUBAPHOro BCTbIK d)slaHLa B MecTe npuBapku k obevaiike (Tpybe), TonuwmHa
obeuvalikn (Tpy6bl) nnockoro gnaHua unn 6yprta ceobogHoro chnavuya, MMm;

51 — TOJILWMHA BTY/IKW MPUBAPHOr0 BCThIK (pNlaHUa B MecTe NpucoefnHeHns K Tapeske, MMm;

t — pacyeTHas TemnepaTtypa CTeHKM kopnyca (WwTyuepa) B MecTe pacnofioxeHus praHuesoro

coeanHeHus, °C;

£, £42, fih — pacyeTHaa Temnepatypa dnaHua, °C;

f6 — pacyeTHasa TemnepaTtypa 6onta (wnunbku), °C;

fK — pacuyeTHasa TemnepaTtypa cBob6ogHoro konsya, °C;

£ — pacyeTHad Temnepartypa Kpblwku, °C;

fp — pacyeTHasa TemnepaTtypa TpyOHOl peweTkn WA UHON 3aknafHOW AeTanu, 3axaTon mexay

dnaHyamu, °C;

XKp — napameTp MN/IOCKOW KPbILLKU;
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OTHOCUTENIbHAA ANMHA BTY/KM bnaHua;

noaatnMBoCTb Npokiagkn, Mm/H;

nofaTnAnBoCTb 60NTOB (Wnunek), Mm/H;

yrnosasi NnogatnMBoCTb hriaHua npu 3aTtsaxke, 1/H-mm;

yrnoBas noAaT/InBOCTb CBOOGOAHOIO KonbLa npu 3aTsxke, 1/H-mm;

yrnoBas nofaTt/iMBOCTb hiaHua, Harpy>eHHOro BHELWHUM n3rnbarwwmum MoMmeHToMm, 1/H-mMm;

yrnoeasi nogaT/MBOCTb KOMbLa CBOGOAHOTO hiaHua, Harpy>E€HHOro BHELWHUM n3rnbaroum
MoMeHToM, 1/H-mm;

yrnoeasi noAaTt/IMBOCTb M/IOCKOW KPbIWKW MAM yrnoBasi nogaT/MBoOCTb (hylaHua co cpepuue-
CKOli HeOT6OPTOBAHHO KPbIWKOWK, 1/H-MM;

KO3 QUL MEHT XKEeCTKOCTM (P1aHLEeBOro COeLNHEHNS, HATPY)XXEHHOr0 BHYTPEHHUM [aB/eHnem
WAN BHELIHEN O0CEBOWN CUNON;

KO3(D (PULIMEHT XECTKOCTU (D/TAHLLEBOTO COEAUHEHNS, HArPYy>XXEHHOT0 BHELIHUM WU3TM6aLumM
MOMEHTOM;

TemnepaTypHbli KO3 ULMEHT NMHERHOro paclwmpeHns matepuana cnaHua, 1/°C;
TemnepaTypHblit KOS PUUMEHT IMHENHOTO pacwnpeHus martepuana 6onta (wnuibkun), 1/°C;

TeMnepaTypHblii KO3((PMUMEHT NMHENHOro paclupeHns MaTtepuana Kofbua CBO6OAHOrO
naHua, 1/°C;

TemnepaTypHblii KO3 PULMEHT NMHERHOTO paclUpeHust matepuana kpbiwku, 1/°C;

TeMmnepaTypHbIi KO3(hpUUNEHT NUHEHOTO pacliMpeHus matepuana TpyOHOU peleTkn uam
WHOW 3aknagHon petanu, 3axaTtolh mexay hnavuamu, 1/°C;

TemnepaTypHbIli KOIPPULMEHT NMMHENHOTO paclwnpeHnsa matepuana wainbsl, 1/°C;
KOS (PMUMEHT KOHLEHTPALUN HaNPsXXEeHWU;

pacyeTHble KO3(hdnUMeHTbI, 3aBUCSALLME OT COOTHOLIEHUS pa3sMepoB Tapesku naHua;
pacyeTHble KO3(hnLMeHTbI, 3aBUCSLLME OT COOTHOLWEHUST pasMepoB BTY/NKU hnaHua,;
OTHOLWEHME TOJIWMNHBLI BTY/IKW B ceY4eHun S1kK ToNnwmHe B cevyeHun SO;

XEeCTKOCTb (p/laHLeBOro coeanHeHuns, H/mwm;

KO3 (PMLUMEHT yBEIMYEHNS AOMNYCKAEMbIX HAaMPSXXEHW Mpu 3aTsxke A dpaHUeBbIX CO-
efNHEHWIA;

KO3 (PULMEHT, YUUTLIBAIOLLUIA KOHLEHTPALMIO HANpPsSHKEHU B pe3bbe;
yrosl noBopoTa Kosbla cBo6ofHOro dhaHua B pabouux ycnosusix, pag;

AOnycKaeMbli yron noBopoTa NpMBAPHOro BCThIK dolaHLa, Naockoro naHua uam 6yprta cBoO-
6ogHoro chnaHua B pabounx ycroBusax, pag;

— [JonyckaeMblil yron noBopoTa Kosibla cBO60AHOO hfiaHua B paboumnx ycroBusX, pag;

KoahpuuneHT;
napameTp cpepunyeckoin HeoT60PTOBAHHOW KPbILLIKW;
KO3 hnumneHT, 3aBUCALLMNIA OT COOTHOLIEHNA pPasMepoB BTYNkM ddaHua;

pacuyeTHas aMnNAUTyAa NPUBELEHHbIX YNPYrUX HanpskeHuii, MMNa;

pacueTHast aMnMTyAa NpUBEAEHHbIX YNPYTUX HaNpPsKeHUin ans pabouunx ycrnoeuii, MMa;

BpPEMEHHOE COMpoTMBEeHNe MaTtepuana 6onTtos (wnunek) npu Temnepatype 20 °C, MMa;
BPEMEHHOEe CONpoTMBNEHMEe MaTepuana 60nToB (WNWAEK) Npu pacyeTHOW TemnepaTtype,
MMNa;

npegen TeKy4yecTu npu ocTaTouyHoMm yasnnHeHuu 0,2 % maTepuana 601TOB (WNUIEK) NPU TEM-
nepatype 20 °C, Mla;
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npegen TeKyyecTu Npu OCTATOUYHOM yanuHeHumn 0,2 % maTepuana 60nToB (LINUIek) npu pac-

aT
YeTHOW TemnepaTtype, Mla;
°n05 — cpefHee 3HauyeHue npegena ANTENIbHON MPOYHOCTM MaTepuana 6onToB (wnunek) 3a 105y
npu pacyeTHoli Temnepatype, MMa;
a1 %105 — cpefHuii 1 % npegen nonsyvyectn matepuana 60nToB (wnuaek) 3a 1054 npu pacyeTHol TeMm-
0
nepartype, MMa,
g'\l/' 96\/! — MepuagnoHanbHOe M3rMbHOe HanpshkeHune BO BTy/Ke dinaHua B cevyeHunm S1 um SO cooTBeT-
CTBEHHOo, MMa;
’C'\ﬁl_l '\ﬂz — pacyeTHble MepugnoHasibHble HaNpsXXeHns B obeuvaiike (BTy/Ke) hriaHua npu 3aTsxke Ha Ha-
PY>XHO 1 BHYTPEHHE NOBEPXHOCTW COOTBETCTBEHHO (ceuveHue S.,), MMMa;
f‘g’l' ;% — pacyeTHble MepuanoHanbHble HanpsXeHusa giaHua npy 3aTsXke Ha HapyXHOW 1 BHYTPeHHel
NOBEPXHOCTMN COOTBETCTBEHHO (ceyeHne SO0), MMa;
2“1/'3 g”ﬂ — OKPYXHble HanpsHXXeHUS MpU 3aTAXKe Ha HAPYXXHON N BHYTPEHHEel NMOBEPXHOCTN COOTBETCTBEH-
HO (ceuyeHue S-j), MMa;
°15 a16 — pafjuanbHble HanpsXxXeHus npu 3atsxke (ceveHue S.,), MMa;
gM aM — OKPYXHble HanpshyKeHUs nNpu 3aTsHkke Ha HapPY>XHOW U BHYTPEHHE MOBEPXHOCTM COOTBETCTBEH-
HO (ceyeHue S0), MMa;
<M "M .
a 05, C106 — paguanbHble HanpsbkeHusa npu 3aTshxke (cedyeHue SO), MMa;
°1 °0 — pacyeTHble MepuanoHanbHble N3rMGHbIE HaNpsXXeHUs B paboymx ycnoBusax (B ceyeHun Slu
S0 cooTBeTCTBEHHO), MMMa;
I (TBMM— MepuanoHanbHble MeEMOGpaHHbIE HaNpshKeHUs B paboumx yC/I0BUAX BO BTy/ke dpnaHua (B ce-
o ' yeHun S1u SO COOTBETCTBEHHO), MMa;
OO — OKpPYXHble MeMO6paHHble HanpsXeHus B pabounx ycnoBusax B cedeHum SO, MMMa;
o1 °12 — MepuaunoHasbHble HanpskeHns B obevaike (BTy/IKE) B pabouymx YCNOBUAX Ha HaPYXHON wu
1" BHYTPEHHE NOBEPXHOCTU COOTBETCTBEHHO (ceuyeHue S.,), MMMa;
ogi 0p2 — MepuanoHasbHble HanpshkeHns B obevaike (BTy/IKE) B paboumx YCNOBUAX Ha HaPYXHON wu
BHYTPEHHE NOBEPXHOCTU COOTBETCTBEHHO (ceyeHue SO0), MMa;
cro3 a04 — OKpYXHble HanpsxeHusi B obevalike (BTy/NKe) B pabouymx yCNOBUAX HA HAPYXXHOW U BHYTPEHHEN
NOBEPXHOCTN COOTBETCTBEHHO (ceyeHne SO0), MMa,;
°05 c06 — pagnasnbHble HanpshxeHus B pabouux ycnosusax (ceveHne SO0), MMMa;
073 crl4 — OKpYXHble HanpshkeHus B obeyalike (BTy/IKe) B paboynx YCIOBUSIX HA HAPYXHOW U BHYTPEHHE!
NOBEPXHOCTM COOTBETCTBEHHO (ceyeHne S”, MMa;
°15, 016 — pajuanbHble HanpsxeHusa B pabounx ycnosuax (cevenue S.)), MMa;
061 — pacueTHoe HanpshxeHne B 6onTtax (Wnunbkax) npu 3aTtsxke, MMa;
062 — pacyeTHoe HanpsxeHue B 60nTax (Wnunbkax) B paboumx ycnosusax, MMa;
— pacyeTHOe HanpshkeHue B KosblLe cBob6ogHOro chnaHua npu 3atsxke, MMa;
ap — pacyeTHOe HanpshkeHue B Konble cBobogHOro hnaHua B paboumnx ycnosmax, MMa;
ol — pagnanbHOoe HanpshkeHve B Tapesike NMPUBApPHOro BCThIK onaHua, maockoro diaHua u bypre
cBO60OAHOIO hnaHua B yCNnoBuAX 3atsxkn, MMa;
af — OKpYXHO€ HanpshKeHue B Tapesike NpMBapHOro BCTbIK haiaHua, naockoro dpiaHuya v 6ypte cBo-
604HOr0 hsiaHua B yCnoBuAX 3aTskkn, MMa;
oP — pagnanbHOe HamnpsiXeHue B Tapefsike NMPMBapPHOro BCTbIK (haaHua, N0CKoro dpiaHya u bypte
cBoboaHoro pnaHua B pabouux ycnosusax, MMa;
arP — OKPY)XHO€e HanpsiXXeHue B Tapesike NpuUBapHOro BCThIK hsiaHua, nNaockoro goaHua un bypTte cBo-

6o4HOro dhnaHuya B paboumx ycnosusax, MMa;
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[g]00 — ponyckaemoe 3HauyeHWe YC/IOBHbIX YNPYrMx HanpshkeHuii B ceyeHun SO, MMa;

[a]® — HomMuHanbHOe gonyckaemoe HanpshkeHue ans 6ontos (wnwunek) B pabounx ycnosusax, MMa;

[er]° — ponyckaemoe HanpshxeHue Ansa 60NTOB (WNWNek) npu 3aTaxke, MMa;

[olJp — ponyckaemoe HanpshxeHue Ansa 60nToB (WNuMNek) B paboymx yCrioBMSAX U NMpU pacyeTe Ha yCcroBus

ncnbiTannsa, MlMa;

[a]20 — ponyckaemoe HanpsikeHue Ana matepuana dnadua unm 6ypta csobogHOro naHua npu temne-
patype 20 °C, MMla;

[a] — Jonyckaemoe HanpsixeHue ans matepuana draHua uam 6ypTa cBO604HOro siaHua npu pacyer-

HO TemnepaTtype, MMa;

m
[a] — [ponyckaemoe HamnpshkeHue ANns maTepuana Konbla cBob6ogHoro cnaHua npu temnepatype 20 °C,

MMa;

[olk — ponyckaemoe Hanpsh)XeHue Anst matepmana Koabua cCBO60AHOro hiaHua npu pacyeTHol Temnepa-

Type, MMa,

[o]m — ponyckaemMoe 3HauyeHue O06WKUX MeMOpPaHHbIX W U3rMOHbIX HaMNpPsHKeHUA B COOTBETCTBUM C

FOCT 34233.1—2017 (nyHkT 8.10), MMa;

[)]JR — ponyckaemMoe 3HayeHMe CYMMAapHbIX YC/AOBHbIX YMAPYrMX HaMNpsHXXeHWin B COOTBETCTBUM C

FOCT 34233.1—2017 (nyHKT 8.10), MMa;

A2 A<Jg3 Aa84 [crf [loa2 — MakcuMasbHble Pa3HOCTM 3HAYEHUIN HaNPSXEHWI Npu pasIMyHbIX
3KCN/lyaTauMoHHbIX Harpyskax, UMewLwnx Mecto B TE4EHNE OfHO-
ro yukna Harpyxexunsa, MlMa,

WK  — koadhduuymeHT;
®wl — KoaphmumeHT chepuryecKkoli HEOTOOPTOBAHHOM KPbILIKK.

4 O6wme rnonoxeHus

4.1 OCHOBHble TuMbl (haHLEeBbIX COEAMHEHNIA, paccMaTpMBaeMbiX B HACTOSILLEM CTaHgapTe, npueeje-
Hbl Ha pucyHkax 1—3. Ha pucyHke 1 npuBefeHbl npumepbl hyiaHueBbiX COeAWHEHUI C NPUBaPHbIMU BCTbIK
hnaHuamMun, Ha pUCYHKe 2 — C NAOCKMMWU MpuBapHbIMKU hnaHuamu, Ha pucyHke 3 — €O CBOGOAHbIMU (hNaH-
uamMmu.

HacToswunii cTaHgapT NO3BONAET Takke paccuMTbiBaTb (D/1aHLEBble COEAUHEHUA CMellaHHbIX TUMOB:
npuBapHble BCTbIK — C NIOCKMMU, NNOCKME — CO CBOBOAHbIMM (hylaHUamMmn U T. 4., coeguHeHns dpaadHuya ¢ nno-
CKO MAn HeOTO6OPTOBAHHON ChepuyecKom KpbIWKOM, a Takke dhaHueBble COeAUHEHUS C 3aXaTbiMU MexXay
pnaHyamm TpyOGHbIMK pelleTkamu Ui ApyruMun 3aknagHbiMu getansiMmu.
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a — pnaHLeBOe COeAMHEHME C [NafKoW YNIOTHUTEbHOM 6 — chnaHueBoe coeMHEHNE C YN/IOTHUTEIbHOM
NMOBEPXHOCTbIO TUNa COGAMHMTeﬂbeIVI BbICTYnN NMOBEPXHOCTbIO TMNa BbICTYN — BNaaunHa
B — chbnaHueBoe coeiHEHWEe C YNJOTHUTE IbHOIA r — dpriaHueBoe coegMHeHne ¢ KaHaBKoM
NOBEPXHOCTbIO TUNa Wnn — nas noJ, BOCbMUTPaHHYH U1 OBa/TbHYIO MPOKIaLKy

PucyHok 1— ®naHueBble COeAUHEHNS C MPUBAPHLIMK BCTbIK haHLamMm
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— chbnaHueBOe coeguHeHMe € rNagkon ynaoTHUTETbHOM 6 — dpnaHueBoOe coefUHEHME C YNNOTHUTEIbHOM
NOBEPXHOCTbLIO TUMNA COeANHUTENbHbIN BbICTYT NOBEPXHOCTLIO TUNAa BbICTYN — BraguHa

B — q)naHuesoe coeanHeHue C yI'II'IOTHI/lTe]'IbHOVI NMOBEPXHOCTbIO TUNa Wnn — nas

PucyHok 2 — dnaHueBble COefiJUHEHNs1 C N/IOCKAMM dhiaHLamm
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a — hnaHueBoOe coeauUHEHUNE C YNTOTHUTENbHOW 6 — (pniaHLUeBOoe coefiHeHNe C YNIOTHUTEbHOM
NMOBEPXHOCTLIO TUMA BbICTYN — BNaguHa NMOBEPXHOCTLIO TUMA NN — nas3

PucyHok 3 — ®dnaHLeBble COeIMHEHUS CO CBOBOAHLIMU KOJbL@aMM

MpumedaHue — PucyHkn 1—3 He onpenensioT BCex AeTaneli KOHCTPYKLMM (haHLEBbIX COEAUHEHNIA.

PekomeHgauum no npegenam npuMeHeHus iaHues U NpokNafoK pas/indHbIX TUNOB NpUBEAEHbI B Npu-
NioXXeHunn A.

4.2 HacTosiwunii MeTof pacuyeTa pacnpocTpaHsieTcs Ha (priaHLeBble COeAMHEHNS, OTBEYaloLIMe YCN0BuU-

AM, NpuBefeHHbIM B 4.2.1 n4.2.2.
4.2.1 YKNOH BTY/NKM NPMBAPHOro BCTbIK oaHua He go/mkeH npesbiwatsh 1:1 (1,0):

A 10. (1)

Ecnu yknoH BTY/IKM NpuMBapHOro BCTbiK onaHua npesbiwaeTt 1:3 (0,33), BTy/NKa pnaHua B Mecte npu-
BapKu A0/HKHA UMETb LUINHAPUYECKYIO YacTb TonwmHol SO. Mpu 3TOM pekoMeHayeTcs, 4To6bl AnHa LUIUH-
Apuvyeckol yactu BTy/sKM 6bina He meHee 1,5S0.

4.2.2 COOTHOWEHNA TeoMeTpuYecknx napameTposB diiaHUueB AOMIKHbI fiexaTb B npefesax rpadgukos,
npuBefeHHbIX Ha pucyHkax K.1—K.4 npunoxeHunsa K.

Ecnv coOTHOWEHNA reoMeTpuyeckux napameTpoB (iaHueB BbIXOAAT 3a npefenbl rpadukos, npu-
BeJleHHbIX Ha pucyHkax K.1—K.4 npunoxeHus K, cnegyet ncnonb3osaTb ANA pacyeTa pnaHues n/wam ans
onpefeneHns CoOOTBETCTBYHOLWNX KOI(PPNLNEHTOB YNCNIEHHOE MOAE/IMPOBAHME UM UHbIE chelnanbHble Me-
ToAbl pacyeTa.

4.3 Tlpu pacueTe (hnaHUEBbIX COEAMHEHWIA YUNTbLIBAIOT cneayowmne Buabl Harpy3ok:

- ycunne 3atsxkm 60nToB (Wnunek);

- BHYTPEHHEEe AN HapyXHoe faBlieHue;

- BHELWWHAA oceBasa cuna,;

- BHEWHWUI nM3rnbarwmnin MOMeEHT;

- ycunus, Bbl3BaHHble CTECHEHHOCTbLIO TeMnepaTypHbIX AecdopmManmnii 31eMeHTOB hlaHLEeBbIX COeauHe-
HWiA, BKNOYasA hnaHubl, 601Tbl (WNWBKK) 1 3aXaTylo Mexay diaHuamMmun TpyOGHYH peLLeTKy Uau 3aknagHyr
AeTanb.

10
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Ecnn mexay dpnaHyamu 3axaTa Tpyb6Has pelueTka Wav 3aknajHas getasb, AaBneHus no 06e CTOPOHbI
KOTOpPOW oTnmMyaloTcsa ApYr OT Apyra, B pacyeTte h/laHLEBOro coefnHeHNa cneayeT yunTbiBaTb AaBneHve, gei-
CTBYylOLLEE HA KaXAbli U3 dhnaHUeB B OTAE/bLHOCTU, 1 obuiee Ansa AByxX hnaHUeB ycuaue B 6onTtax (LWnubkax).

Ecnv B kauecTBe OTBETHOrO (hflaHua MCNOMb3YKT KPAaeBY 4YacTb TPYOHOW pelleTkn KOXyxoTpybuyaToro
Tennoo6MeHHOro annaparta, To Npu onpefesieHnn Harpy3ok, AeiCTBYLWNX Ha 3NeMeHTbl (d1aHLeBoro coeamn-
HEeHUs, 1 Yr10B NOBOPOTOB (h/iaHUEB cnepyeT yunTbiBaTb gedopmMaumy Koxyxa, TPyOHOro nyyka nm peweTku
B cooTBeTcTBUN Cc TOCT 34233.7.

4.4 Ecnu BHeWwHASA oceBas cuna F BkivaeT cocTtaBnsaowyo oT AaBfeHns, TO B pacyeTHble QOpMYy/bl
cnepyet Bmecto F nogctasnate (F- Op).

dnaHueBbie COEAMHEHUA AO/DKHbI OTBeYaTb YC/IOBUMAM MPOYHOCTM WM MAOTHOCTM Kak B c/lydae yuyeTa
BHELWHEN OCEBOW Cubl N M3rMBGAKLWEro MOMeHTa, Tak 1 Npu pacyeTe TONbKO Ha AENCTBME AaBNeHUS.

PekomeHgauum no BbI6GOpPY HOpPManM30BaHHbIX U/laHLEBbIX COEAVMHEHWUI, Harpy>XeHHbIX LaB/IEHUEM,
0CEeBOW cunoii n n3rnbarwLnuM MOMEHTOM, NPUBEAEHbI B NPUIOXeEHUN B.

4.5 Ecnn annapat paboTaeT Npu HECKOIbKUX Pa3/INYHbIX pexunmMax, pacyeTt AO/MKEH ObiTb BbINOMHEH HA
ycnosus, o6ecneymBarolime NPpOYHOCTb U TEPMETUYHOCTb (PNaHLEeBbIX COEAMHEHU NPU BCEX peXumax.

4.6 PacueTHble TemnepaTypbl 3/IEMEHTOB (0/1aHLEBOI0 COEAUHEHUS, HEOO6X0AMMbIE ANA onpefesieHns
PU3NKO-MEXAHNYECKMX XapakTepUCTUK MaTepmanos M AONYyCKaeMblX HanpsXXeHWin, a Takke npu pacyeTe Ha
NMPOYHOCTb C Y4€TOM CTECHEHHOCTM TemnepaTypHbIX gedopmaunii, onpesensioT Ha OCHOBAHUN TENNOTEXHU-
Yeckux pacyeToB WAN pe3ynbTaToB UCNbITaHUn B cooTBeTcTBUK ¢ TOCT 34233.1—2017 (pasgen 5).

PekomeHfauuy no Ha3HavyeHUo TemnepaTyp 3/1IEMEHTOB (pNaHLEBOro COeANHEHNS NPU OTCYTCTBUMN pe-
3yNbTaTtoB cneumnanbHbIX TENOTEXHUYECKNX PaCYeTOB WAN pe3ynbTaToB UCMNbITaHWIA NPUBEAEHbl B NMPUIOXe-
HUM B. PekoMeHpauuun, NpuBeLEHHbIE B NPUIOXEHUN B, He pacnpocTpaHATCSA Ha hiaHubl C MPOPE3aMU 1
hnaHubl, MeXxay KoTopbiMy 3axaTta TpybHasa pelleTtka wiv 3aknagHas getanb.

4.7 Ecnn cBobogHoe TemnepaTypHOe paclUpeHne B OCEBOM HaMpaB/eHUU 3/IEMEHTOB hbnaHUEeBOro
COE[HEHVNS, HAaXOOALWMXCA MexAy ONOPHbIMM MOBEPXHOCTSAMM raek (rosloBkM 60nTa U raiku), npesbiliaeT
cBobogHOE TeMnepaTypHoe nepemMelieHme 60nNToB (Wnuaek), pacyeT paaHueB n 60AToB (WNUIEK) C YH4EeTOM
YCUNWIA, BbI3BaHHbIX CTECHEHHOCTbLIO TeMNepaTypHbIX gedpopMmaunii 3anemMeHToB dp1aHLEBbIX COeAUHEHWIA, A0-
nyckaeTcs He NPOBOAWTL B C/IEAYHOLNX CyYasx:

- eCc/In pacyeTHas TeMmnepaTtypa 3/71eMEHTOB (P1laHUEBOro coeguHeHusa He npesbiwaeT 120 °C;

- ecnu cBob6ogHOe TemnepaTypHOe paclwiupeHne B OCEBOM HanpaB/ieHUU 31eMeHTOB (haaHLUeBoro co-
eANHEHMNSA, HaX0AAWMNXCA MeX Ay ONOPHbIMU NOBEPXHOCTAMMU raek (rosloBku 60nTa U raiku), BkaYasa naHubl,
warnbbl 1 3axaTty Mexay dnaHuamu TPpyOHYH peweTky WM 3aknagHyk getanb, nNpesBbillaeT cBO6oAHOE
TeMnepaTypHoe nepemeuieHne 600ToOB (WNuAek) He 6onee yem Ha 10 %.

4.8 Ecnn Heo6Xxo0AUMO yyYecTb YCUUSA, Bbi3BaHHbIE CTECHEHHOCTbLI0O TeMNepaTypHbIX gedopmaumnii ane-
MEHTOB ()/1aHUEeBOro coegnMHeHus, cnefyeT BbIMONHUTL [Ba pacuyeTta: pacyeT 6e3 yyeTa yCuUNuUii, Bbl3BaHHbIX
CTECHEHHOCTbIO TeEMNepaTypHbIX gedopMaunii 31eMeHTOB dh/1aHLEBbIX COEANHEHWUR, U C UX YY4ETOM, UCNONb-
3ys B K&XAO0OM C/iyyae COOTBETCTBYHLME 3HAYEHUS A0MYyCKAaeMbIX HanpsXeHuin. MNpu 3TOM B KaX[oM criyyae
[O/MKHa 6bITb o6ecnevyeHa NPOYHOCTb U FTEPMETUYHOCTbL BCEX 3/IEMEHTOB (D/1AHLLEBOIO COEAUHEHUS.

4.9 Heob6xoaMmoCTb BbINOMHEHUA pacyeTa (PNaHLEBOIN0O COEAUHEHUS HA MasoOLMKIOBYH YCTasoCTb
onpegensetca B cootBetrcTBuM ¢ TOCT 34233.6 B 3aBUCMMOCTM OT pacyeTHOro umcna cbopok-pa3bopok u
LUMKIOB HarpyXXeHus fasneHneM Wav TenoCMeH.

4.10 Pacuet hniaHueBOro coeguvHeHnsa ANs YCAOBWUIA UCNbITaHWIA NPOBOASAT TakK Xe, Kak Ans pabounx
ycnosuii. Mpu 3TOM gonyckaemble HanpskeHus ANS yCA0BUIM WUCNbITAHWSA MPUHMMAKTCA B COOTBETCTBUU C
FOCT 34233.1—2017 v npunoxeHnem . PacueT piaHUEBOro coeguHeHna a8 yCNOBUIA UCNbITaHWS NPOBO-
OWTb He TpebyeTcs, ecnu BbINOMHAETCS COOTBeETCTBYlOWeEe ycnosue, npuBegeHHoe B NOCT 34233.1—2017
(nyHKT 8.4).

4.11 PacueT pnaHUEeBbIX COeAUHEHNIT HA NPOYHOCTb U FEPMEeTUYHOCTb COCTOUT U3 CreayloLWnx 3Tanos:

- onpegeneHne ycunusa, AencTBYOLEro Ha Npoknagky B paboumx ycnoBusx, Heobxogmmoro Ansi obe-
crneyeHuss repMeTUYHOCTU (h/IaHLEBOr0 COeAMHEHUS, U YyCUIUSA, HE06X04MMOTro ANA NepBOHAaYas/bHOIo CXaTtus
npoknagku;

- onpegeneHue ycunua B 6ontax (Wnuabkax) B paboumx ycnoBusax U ycunms npu 3aTsxke, He06Xoanmo-
ro ana obecnevyeHus repMeTUYHOCTU P1IAHLEBOrO0 COeAMHEHUA B pabouynx yCrioBUSX;

- NpOBepKa NPOYHOCTM 60ATOB (WNUAEK) U NPOKNALKN;

- pacyeT Ha NPOYHOCTb 3/1IEMEHTOB (D/1AHLEBOr0 COeAUHEHUSA MNpY 3aTsHKKe M B paboymx ycrnoBuax npu
JelicTBuM gasneHuns, ycunuii B 6ontax (Wnuabkax), HEO6X0AMMbIX A1 06ecneyeHnss repMeTUYHoOCTN hnaH-
LEeBOro CoefuHeHUs, N ApYyrux Harpysok;

n
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- MpoBepKa yrnos nosopoTta hnaHues;

- pacyeT 3/7IeEMEHTOB (p/1aHLEBOr0 COeMHEHNS HA MasIOLMK/IOBYIO YCTa/IOCTb B C/lyyae, ec/n Harpyxe-
HUe HOCUT UMKINYECKNn XapakTep.

4.12 Ecnun gns yyeTa BO34eNCTBUA Ha hnaHel, KOPPO3MOHHO-aKTUBHOW cpeAbl Ha3HavyaeTcs npubaska K
pacyeTHON ToNLWMHE ANA KOMNEeHcaLMm Koppo3un, crepyeT npu onpefeneHun nofatinsoctu dpiaHues n ycu-
NViA, BencTBYOWNX HA 3NeMeHTbl D1aHLEeBOro0 COeANHEHNS, NCMOb30BaTb HOMUHaIbHbIE pasmepbl diaHua
6e3 BblyeTa NpubaBKM Ha KOPPO3UIO.

Mpu onpefeneHnn HanpsxXeHuii Bo hiaHuax cnefyeT BO BCEX C/ydasX WCNOMNb30BaTh pacyeTHble TOJI-
LMHbI 3@ BblYyeTOM npubasBky Ha koppo3uio B cooTBeTcTBUM ¢ TOCT 34233.1—2017 (nyHKT 12.1).

Ecnu gns 3awuTbl naHua oT BO3AelCTBUS KOPPO3MOHHO-aKTUBHON cpefbl MCMNOMb3yeTCcs HansiaBka
KOPPO3MOHHO-CTONKOW CTasnbto, cnegyeTt nNpyu onpegeneHnn nogatamBoCcTy priaHueB M YCUINA, 4eACTBYOLWNX
Ha 3/1eMeHTbl (bnaHLeBoro coenHeHNs, NCNOb30BaTb HOMUHAa/IbHbIE pa3Mepbl )laHua C Y4eTOM TOJILWUHbI
Hannasku. MNpu onpegeneHny HanpskeHuii Bo hsiaHLe 1 NMpoBepKe ero NPoYHOCTU YYeT HanjaBku NpoBOAAT
B cooTBeTCcTBUM € TOCT 34233.1—2017 (NyHKT 8.8).

Ecnu gna 3awmTtbl OT BO34EliCTBMS KOPPO3MOHHO-aKTUBHOW cpefbl MCMNOMb3yeTcs 06/MUOBKA /INCTOM
13 KOPPO3MOHHO-CTOMKON cTanu, cnegyeT Npu onpefesieHnn NoAaT/IMBOCTU dhnaHLeB, YCUNuii, AeliicTByLWmnx
Ha aneMeHTbl (PNaHLEBOTO COEAMHEHUSA, U HANPSHXXEHUU BO yiaHLe MCNosib30BaTb HOMWHA/bHbIE pa3Mepbl
hnaHua 6e3 yyeta TONLMHBI 06/INLOBKMA.

5 Ycunusi, Heob6xoaumble A1 CMATUS NPOKNaAKM 1 obecrneveHns
repMeTUYHOCTU (h1aHLEBOro CoeaMHEHNS

5.1 2dhheKTUBHYH WNPUHY NPOKAAAKM BblYMCAAKT MO hopmyiam:
- AN N0CKUX NPOKNagokK:
bQ=1Wn npu <15 MM, ()]

M=3,8"7 npn W">15mMm; ©)
- 4NnAa nNpoknaaokK oBasibHOrNro nanM BOCbMUIpaHHOIoO cevyeHua

5= @

PacueTHblii guameTp NOCKUX NPOKMAA0K BbIYUCAAIT MO hopmye

Dcn = &HM~bo- ®)
PacueTHbI AavnamMmeTp npoksiagok oBasibHOIro Uanm BOCbMUTPaHHOINo ceyeHnda paBeH cpegHemy aunameTpy
npoknagku.
5.2 Ycunue, Heo6xoguMoe AN CMATUA NPOKMaAKU NPU 3aTsHKKe, BbIYNCAAIOT No popMyne
Po6x = °»5a'Dcn *b0 ' 906x- (6)
5.3 Ycunue Ha npoknagke B pabounx ycnosuax, Heo6xoanumoe s o6ecneyeHns repMeTUyHocTH naH-
LLeBOro COeANHEHMNs, BLIYUCAAIT No opmMyne
Rjl =iC'Dgh'~q‘W|p], (M

rae NpokKnafouHblii KO3 UUUEHT T onpefenstoT no Tabnuue .1 npunoxexusa .
B cnyuae pacueTa Ha AelicTBME HApPYXHOro AaBfieHUss npuHumarT Rn = 0.

6 Ycunma B 6ontax (Wwnuibkax) golaHUeBOro COeAMHEHUA MPU 3aTskKe
1N B paboumnx ycrioBusx

6.1 CyMmapHyto njowajb cedyeHuss 60NTOB (WNWIek) No BHYTPEHHEMY AuMaMeTpy pe3b6bl Wau Harpy-
)XEHHOMY CEYEHWI0 HaMMeHbLUEero AnameTpa BblYUCASAT No hopmyne
A6=n 6. (8)

Mnowaam nonepeyHbix cevyeHuii 60NTOB (LWNUIeK) NpMBeAeHbl B NPUIoXeHun L.
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6.2 PaBHOAECTBYIOLLYI0 HArpy3Kky OT AaB/ieHUsl BbIYUCASAIOT NO chopMyse
Op =0,785DCn2p. 9)

6.3 MpuBeAEHHYO HarpysKy, Bbl3BaHHYl BO34eliCTBMEM BHELHel cufbl U N3rMGaroL,ero MOMEHTa, Bbl-
uncnaAwT No popmysne

0°)
Acn
6.4 HarpysKy, Bbl3BaHHYH CTECHEHHOCTbI TemmnepaTypHbiX gedopmaynii, BbIMUCAAKT No opMyaam:
- B COEAMHEHUAX C NPUBaAPHbIMU BCTbIK (CM. PUCYHOK 1) 1 nNOoCKMMU (CM. pUCYHOK 2) chnaHuamm

Q( = y[(adL, + aulu)<dl- 20)+(ad2R + aulu)(*d2-2 0 )- a6 (ft, +ft2)(f6- 20)]: 11)

- B COeiMHeHnsax co ceobogHbIMU pnaHuamu (CM. PUCYHOK 3)

_y (a1 + awldw) (*cpl 20) + (ach212 + aw2Wu) (*h2 20)+ 2ak \ (*K 20) (12)

_-a6 (fti + /2 + 2ftK) (16 -20)

- B cOegnHeHnn c KprLIJKOI7I

U =r[(adm+" wliaw)(<d - 20)+ (“ kp/kp +auiu ) (» - 20) - “6(1+"p) (B - 20)]; <13>
- B C/lydae, ecnn Mmexay (*)}'IaHLI,aMI/I 3axaTta pr6Haﬂ peweTka nnan nHad 3aknagHaa getasib

0%= (adp-T +«mA)("dp 1% 20) + (a 212 + aw2w)("p2 “ 20) + ap/ip (fp _ 20) (14)
=Y a6 (ft +ft2 + fp)(i6 - 20)

KoathpuuymeHT xecTkocTn naHueBoro coefnHeHus y onpeaensioT B COOTBETCTBUM C npuaoxeHmnem E.
dunsnyeckne n MexaHuyeckme CBOWCTBa KpPeneXHbiX geTaneli npuBeaeHbl B npuioxenun XK.
6.5 PacueTHyto Harpysky Ha 60nTbl (WNWUAbKKA) (bnaHueBbiX COEAUHEHNI MPU 3aTSHKKE BbIYMCAAT MO
dopmyne
P& =Tax{P6l, P62),(15)

roe P6l — pacueTHasa Harpyska Ha 60nTbl (WNWAbKKA) NpU 3aTshkke, Heobxogumas gns obecnevyeHus B
pabouynx ycnoBusix AaBNeHMSA Ha NpPOKNagKy, AOCTAaTOYHOro ANa repMmetmsaumn raHueBoro
coefnHeHNs

Nan \M
a(dy +F)+Rn+

PGl = Tax< cn (16)
da.. M|

a(op +p)+/im+ —Q
cn

KoahhuumeHTbl a n am onpeaensanT no npunoxeHuto E.
P62 — pacueTHas Harpyska Ha 60NTbl (LWUNWAbKK) NpU 3aTsaXKe, Heobxoaumas Ana obecneyeHns obxa-
TMA NPOKNaAKM U MUHUMASIbHOTO Ha4yaslibHOro HaTsxeHus 60NToB (WNunek)

P62=T1ax{pob6x;0,4]8 [®}. 17)

Ecnu onpepgeneHHasa no popmyne (15) pacyeTHas Harpyska Ha 60nTbl (LWNUAbKK) hriaHuesoro coegu-
HeHus, Heobxoaumas ana obecnevyeHUss MUHMMaNbHOIO HayaslbHOrO HaTsHXKeHus 60nToB (Wnunek), NPpUBOANT
K YBE/IMYEHUIO TOMUWMH hbnaHues, AOMNyckaeTcs MNpPuM UCMNO/b30BaHMM 3aTSHXKM C KOHTPOJIEM MO KPYTSLWEMY
MOMEHTY WM 3aTSHKKU C MOMOLLbIO OAHOMOMEHTHOI KOHTPOMIMPYEMOW BbITSXKKM LIMW/IEK NPUHUMATb NMOHMXEHHOE
3HayeHMe HOMWHANbHOIO A0MNYCKAeMOro HanpskeHus Ans 60nToB (WNWAEK) NPU 3aTsHKKe U UCNbITAHUU Npu
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Temnepatype 20 °C, Ho He MeHee 2,5(Po6w//16). Mpu 3TOM [O0/KHbLI 6bITb BbINOJSIHEHbLI BCe TpeboBaHUA Mo
MPOYHOCTU N TEPMETUYHOCTN B COOTBETCTBUM C HACTOALWMM CTaHAapToM. Heobxoanmoe 3Ha4YeHne KpyTALLero
MOMEHTa WKW NpefBapuTeIbHOW BbITSAXKW LUNUEK, onpeAesieHHOe C YY4eTOM NPUHATOIO MOHMXKXEHHOro 3Hayve-
HWS HOMMWHA/IbHOTO A0MNYyCKAaeMOoro HanpsxeHus ana 6onTos (WnNuiek), 4O/MKHO ObiTb YKa3aHO Ha vyepTexe U
B PYKOBOACTBE MO MOHTaXy W aKcnayatauumu.

6.6 PacueTHyto Harpysky Ha 60MTbl (WINWUAbKK) hlaHLEeBbIX COeANHEHUI B pabounx yC/OBUSX BbIUNCAS-

10T no chopmyne

P =P&+(1-a)(0O g +F)+Qf + 4(1~am)M . (18)
°cn

7 TlpoBepka NPOYHOCTN 601TOB (LWNWUNEK) U MPOKIaaKM

7.1 PacueTHble HanpsixeHus B 60nTax (WNUAbKax) paaHLeBbIX COEAUHEHUN

PacueTHble HanpsbkeHnsa B 60nTax (WNuabKax) BbIYUCAAKT No hopmyiam:
- Npu 3aTaxke

(19)

- B pabouunx ycnoBusx

PP
(20)
7.2 YcnoBuUSA NpOYHOCTM 6GONTOB (WNUMEeK) PpaHUEeBbIX COeaUHEHU

YcnoBus npoyHoOCTM 601TOB (WNuaek) onpeaensitoT no popmMysiam:
- Npu 3aTaxke

o6 5 [<E (21)

- B paboumx ycnosusax

62 + MP 22)

Jonyckaemble HanpsxxeHus ansa 6onTos (wnuaek) npu 3atsxke [a]® n B pabouux ycrnosusx [a]p onpe-

LEenAT No npuioxeHuo I

14

7.3 Ycnosune NPOYHOCTU NpOKNagKun

YcnoBuve NpPOYHOCTM MPOKAaAKM NPOBEPST AN MATKAX NPOKNafoK 1 onpeaensatoT no dopmyne
max
Q= M- (23)
n‘cecn*

[Llonyckaemoe ygenbHoe gaBfieHune [q] onpeaensitoT no npuaoxeHuto W.

8 PacueT hnaHUEB Ha CTAaTUYECKYH MPOYHOCTb

8.1 PacuyeTHbIi M3rMbarWmMin MOMEHT, AEeNCTBYOWNIA Ha baHey Npu 3aTaxke

PacueTHbIl n3rnbawwmnini MOMEHT, AeiCTBYOWNA Ha hnaHel Npy 3aTsaxke, BbIYMCAAIT No hopmynam:
- N8 NpUBapHOro BCThIK (onaHua, niaockoro pnaHuya m 6ypta ceo6ogHoro gaaHua

Mm=Cp -Pn-b; (29
- NS Konbua cBobogHoro thnaHuya

MK = CF P6 'a- (25)
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8.2 PacueTHblii n3rnbarwmii MOMEHT, AeicTBYOWNIA Ha hpnaHely B pabounx ycnoBusax

PacueTHblii n3rubawlnii MOMeHT, AecTBYOW NI Ha thnaHel B pabounx yc/oBuaX, BbIYUCASAIOT No dop-
Mynam:
- AN1A MpYBapHOro BCTbIK hriaHua, njockoro piaHua v 6ypta cBo6oaHoro piaHua

Mp = CFmax{[p@ t+ (Og +QFM)e]; |<am+OPv|e}; (26)

- oNnsa Konbua cBob6ogHoOro cnaHuya
Mg=CF P a (27)

Koatppuuynent CFonpenensaT no npunoxeHuo K

8.3 PacueTHble HanpsXeHUs BO (hnaHue nNpu 3aTsaxke

8.3.1 MepugnoHanbHoe N3rM6HOE HanpsiXeHue BO BTy/NKe NPUBAPHOro BCTbIK (oflaHua, obevaiike (Tpy-
6e) nnockoro goiaHya unn obevalike 6ypta cBO60OAHOrO oiaHua BbIYUCAAKT No hopMynam:
- AN NpUBapHbIX BCTbIK (paHLeB ¢ KOHNYECKO BTY/KOW B cevyeHun S1

Mm
oY ~ (28)

X(S,-cfD¥*
- ANA NpuBapHbIX BCTbIK (hr1aHLEeB C KOHMYECKOWN BTY/IKO B ceyeHun SO
a0 = ]; -M.» (29)
- ANA NpuBapHbIX BCTbIK (hriaHLeB C NPSIMOM BTY/IKOW, NAOCKUX (hyiaHueB M cBO60AHbIX hnaHueB

Mgy M 30)
J.(SO- ¢)2D*
X, D* n ["onpepensaoT no npunoxeHuto K
8.3.2 HanpsixxeHns B Tapesike NpMBapHOro BCTbIK hsiaHua, naockoro dpaHua n 6ypte ceobogHoro dpnaH-
Lia B YCNOBUSIX 3aTSXKKWU BbIYMCASAIOT NO popmynam:
- pagnanbHoe HanpsixeHue

:(133Pp »H)nr.

as (31)
X h\D
- OKPY)XHOE HanpsxeHue
G (32)
T h*D ‘
X 10, PF, py u pz onpegensoT no npuaoxeHuo K.
8.3.3 OKpYyXHO€e Hanps)keHue B KO/bLe CBOOGOAHOr0O (hnaHua B yCNOBUAX 3aTSHKKM BbIYUCAAKT Mo hop-
myne
aw _ Py-4M (33)
KoathpuumneHT py onpegensatoT no npunoxenuo K
8.4 PacueTHble HanpsaAXeHUs BO pnlaHUe B pabouynx ycnoBusax
8.4.1 MepuanoHanbHble N3rnbHbIEe HaANPsSXXeHUs BO BTYy/Ike NPMBAPHOro BCTbIK ddnaHua, obeualiike (Tpy-
6e) nnockoro naHua wnm obevaiike (Tpybe) 6ypTa cBob6oaHOro hnaHua B pabouynx ycroBuax BbIYNCASAKOT NO
opmynam:
- 4119 NpUBapPHbIX BCTbIK h1aHLEeB ¢ KOHMYECKOWN BTY/KON B ceyeHun Sl
MP
(34)
x (sl- ¢)2d*’
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- ANS NpUBapPHbIX BCTbIK (hN1aHLEB C KOHWYECKOW BTY/IKO B ceuyeHun SO
aB f erf; (35)

-4NA NpMBapHbIX BCTbIK oNlaHLEB C NPAMON BTY/IKOM, NAOCKUX haHUeB U paHLeB CO CBOOGOAHbIMU
Ko/ibL,amu

aB (36)
X(S0-¢c )V

X D*u f onpepensatoT no npunoxeHuto K.

8.4.2 MepugnoHanbHble MembpaHHble HanpsHXXeHWs BO BTY/IKE NPUBAPHOro BCTbIK hnaHua, obeuvalike
(Tpy6e) nnockoro dpnaHua mam obevalike (Tpybe) 6ypta cBo60AHOI0 haHua B pabounx yCcnoBuaxX BblYNCASAOT
no cpopmynam:

- ANS NpPUMBapHbIX BCTbIK (hNaHLEB C KOHNYECKON BTYNKON B ceyeHum S1

0,78502p +F+ ,4M
P+S,)

37)
7t(D+ S1)(S1-c)

-ANs NPUBApPHbLIX BCTbIK hIaHLEB C KOHWYECKO BTYNKOW B ceueHun SO, NpuMBapHbIX BCTbIK (hN1aHLEB C
npsIMOI BTYNKOW, NIOCKUX (naHueB v CBOGOAHbIX hriaHUeB

0,785P2p +F *, u
OP —(P +3p) 38
Tnam {D+ S0)(S0- ¢) (38)

8.4.3 OKpyXHble MeM6paHHble HanpsXXeHnsa OT AeNCTBUSA AaB/eHNS BO BTY/IKE NPUBAPHOro BCTbIK hnaH-
ua, obeuaiike (Tpy6e) nnockoro driaHua unm obevalike (Tpybe) 6ypTta cBobogHoro cnaHua B cevyeHun SO
BbIUMCAAOT N0 hopmyne

Op =-- P (39)
Qo 2{s0_cy
8.4.4 HanpshxeHus B Tapesike NpMBapHOro BCTbIK hnaHua, naockoro iaHya n 6ypte csob6ogHoro haaH-

ua B pabouunx ycnoBuAX BbIYUCASIOT MO popMyiam:
- pagvanbHoe HanpsheHue

(133(Y*-d)ar,

(40)
X+h2IQmD
- OKpYXHOE HanpsieHue

P PYMP a P 41)

X, 10, PF, py, pz onpegenstoT no npunoxeHuo K
8.4.5 OKpyXHOe HanpshkeHue B KosibLe CBOGOAHOrO hsiaHua B pabouymx yCcnoBUAX BbIYUCAAT Mo dop-
mMyne

@ @)

K
KoathdhnuymeHT py onpegensatoT no npunoxeHuo K

8.5 YcnoBuAa cTtatnyeckolh NMpoyHocTU naHueB

8.5.1 [na npuBapHbIX BCTbIK h/1aHLEB C KOHMYECKOW BTY/IKOW B cevYeHnn S1ycnoBus cTaTUYeckol npouy-
HOCTW BbIYUCAAKT N0 PopMynam:
- Npn 3aTaxKe

max{ja“ +~ |;|ai"+ °r|} M m! 43)
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- B paboumx ycnoBusx

max* A[- O+t M 1um alj +al, }sks KTu M, (44)

1M.m
roe KT= 1,3 npyu pacuyeTte c y4eTOM CTECHEHHOCTUM TemnepaTypHbix gedopmauyuii. Mpu pacyeTe 6e3 yyeTa
CTECHEHHOCTU TeMnepaTypHbixX gecopmaunii KT = 1.
Ks=1npu Ks< 1,4, Ks = 1,2 npn Ks > 2, anss npoMeXyTo4uHbIX 3Ha4yeHuii npu 1,4 < K < 2 3HaueHne Ks onpe-
OEenSAT ¢ NOMOLLbI0 JIMHEHON UHTepnoNALun.

8.5.2 [Ons npuBapHbIX BCTbIK )/1aHLEB C KOHUYECKOI BTY/IKON B cevyeHnn SOyCcnoBusA cTaTUYeCKOn npou-
HOCTK onpeaensaT no opmynam:

- NpY 3aTskKe

a#<1,3[a]R; (45)
- B pabounx ycnoBusax
maxi 30+<JOMM  °'3a0+00Mo|; |°'7ag +(<C M* ° OM.0)[}£ 13M / (46)
8.5.3 [na npuBapHbIX BCTblK (dlaHLEB C NPSMOI BTY/KOMW, MAOCKMX (diaHueB UM 6ypToB CBOGOAHbLIX

thnaHueB B cedeHun SOYCMOBUS CTATUUECKOW MPOYHOCTM BbIYUCASAIOT N0 (QOPMYIam:
- Npu 3aTaxkKe

Tax{|<$ +og|; 0] +a“ [} SKS KT[c]O; 47)

- B paboumx ycnoBusx

max aK- aOM.M+C 0 uomm d; 5 B1%Bum?t sks kt[e]O, (48)

roe [0]0 = [a]M— ponyckaemMoe 3HauyeHWe YC/IOBHbIX YNPYrux HanpsbxeHuii B cevenmnm SO.

Onsa nnocknx conaHuyes npu D > 400 mm gonyckaeTtcs npuHumath [a]0 = — [a]?.

3HauyeHus koaphuuneHtos KTu Ks onpegensatoT no 8.5.1.

8.5.4 MpoBepKy NprMBapHbIX BCTbIK hNaHLeB ¢ NpSMO BTY/IKOM, NNOCKNX bnaHues 1 6ypToB cBOGOAHbBIX
hnaHueB B ceyeHun SO no 8.5.3 gonyckaeTca He NPOBOAUTL, €C/AW BbIMOAHATCA cAeaylolwmne ycnoBus:

S0 < 16 MM; (49)
— <300; (50)
h MV _r-120
G (51)
P WP <[a]. (52)
h2D

8.5.5 [lna chnaHueB Bcex TUMNOB B ceuyeHun SO AO/HKHO BbINOMHATLCS Creayloliee ycoBue

max {|<*0M.O|* IOOM-Ml} -M (53)

8.5.6 [ns Tapenok npuBapHbIX BCTbIK (piaHLEB, NAOCKMX hnaHueB M 6ypToB CBOGOAHbLIX (hriaHUEB
[O/IXHbI BbIMOJIHATLCS CReaylolne ycnoBus:
- Npu 3aTsxke

Tax||a}$|; [a$?|}< KT [o]; (54)
- B pabouumx ycnoBusax
TaXfasl: far[}-~T[0]- (55)
KTonpegensioTt no 8.5.1.
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8.5.7 [na koney cBOGOAHbLIX (haHLEB YC/I0BUA CTATUUYECKON NPOYHOCTU ONpeaensinT no opmynam:
- Npy 3aTsxke

BIN*M « £ °: (56)
- B paboynx ycnosusx

aPiKTM K. (57)

KTonpegenswoT no 8.5.1.

9 MpoBepKa yrnos NnoBopoTa d1aHLEes

9.1 Yron noBopoTa nNpuBapHOro BCTbIK (haiaHya, naockoro cnaHua v 6ypta ceob6oaHoro pnaHua B pabo-
YUX YCIOBUAX BbIYMCAAKT NO hopmyne

c0
0=MPyp”"-< K B[B]. (58)

JonycTumblid yron nosopoTta NPMBapHOro BCTbIK hiaHua:

[0] = 0,006 npu D <400 mm,

[0] = 0,013 npn D > 2000 mMm.

Mpn 3HauveHmsax 400 mm < D < 2000 mm gonycTuMMmeblil yron nosopoTa [0] onpegenstoT ¢ NOMOLWbO /K-
HelHol nHTepnonaunn.

JonycTumblin yron noBopoTa nsiockoro gonaHua wunm 6ypta ceobogHoro chnaHua [0] = 0,013.

KoachpuuymeHt KO = 1 — B paboumx ycnosusx; KO =1,3 — B yCNOBUAX UCNbITAHUS.

9.2 Yron noBopoTa Kofbla cBO60AHOr0 diiaHua B paboyux ycroBUSAX BbIYMCASAIOT No dopmyne

£20
®K=UYP-Y K-#-"0[®]k- (59>

JonycTumblii yron nosopoTta Kosbua cBob6ogHoro ¢gpnaHua [0] = 0,02.

10 PacuyeT 3/1eMeHTOB (p/1aHLIEBOr0 COEAVHEHNST HA Ma/IOLUK/IOBYHO YCTa/lOCTb

10.1 Pa3mMaXx YC/IOBHbIX YNPYINX HanNps)XeHnn B a/ieMeHTax o/1aHUEeBOro coeguHeHns

10.1.1 Pa3max YC/IOBHbIX YNPYrMX HanpshKEHUA Ha HApYXHOW M BHYTPEeHHeli NOBEPXHOCTAX KOHUYECKOl
BTY/IKW MPUBAPHOIO BCTbIK hiaHLa B ceuyeHun S1B ycnoBUAX 3aTSHXKKU BbIYUCASIOT MO hopMyam:
- MEpUANOHANbLHOE HaMpshKeHMne:

’(]'\41” aL* (60)
al2 = (61)
- OKpPYXXHOE HanpsiXeHune
di3=al4=°T" (62)
- pagnanbHoe HanpshXeHue
al5=al6=as- (63)

10.1.2 Pa3max yC/0BHbIX YNPYrMX HanpsbkeHWii B MEPUAMOHAIbHOM HanpaB/ieHUM Ha HapYXHOW 1 BHy-
TpPEHHEe MOBEpPXHOCTSAX KOHWYECKON BTY/IKM NPUBAPHOrO BCTbIK (priaHua B ceveHun SO B YC/IOBUSX 3ATSKKM
BbIUMCAAT No hopmynam:

a0l =a0> (64)
M. — nM
a02 * —a0" (65)

10.1.3 Pa3mMax yCcnoBHbIX YNPYrnx HanpsXXeHnin Ha HapyXXHON M BHYTPEHHE NMOBEPXHOCTAX BTY/IKW NpU-

BapHbIX BCTbIK (D/1aHLEB C NPAMOIA BTY/KOW, niockux dpiaHueB u 6ypta cBo60aHbIX hnaHueB B ceveHun SO B
YCNOBUAX 3aTSHXKKM BbIYUCASIOT MO hOpPMyaM:
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- MepuanoHanbHoe HanpsxeHue:
™ —#M

all-a P (66)
Clo2 = -BO; (67)
- OKpY)XXHOE HanpshXeHue
B“3=°04 =B"; (68)
- pagnanbHoe HanpsxeHue
a05=°06=0R (69)

10.1.4 Pa3max YC/MOBHbIX YNPYrMX HaNpshXKEHWA Ha HAPYXHOW 1 BHYTPEHHel MOBEPXHOCTAX KOHUYECKO
BTY/IKM NMPUBAPHOro BCTbIK (hlaHLa B ceyeHun S1B pabounx yCA0BUSIX BBIYUCAAT No popMynam:
- MepuanoHasnbHOe HanpsXeHue:

a?l=cl+cw (70)
B?2=-B?+B?MM; (72)
- OKPYXXHOEe HanpsixeHue
np_—hP —gPm
a13 _a14 1> (72)
- paguanbHoe HanpsixeHue
np_—nP_ —
al5“ al6 - °rf§ m (73)
10.1.5 Pa3max YyCNOBHbIX YNPYIrMx HanpshKeHUn Ha HapyXHOW U BHYTPEHHE NOBEPXHOCTAX KOHUYECKON

BTY/IKW MPUBAPHOr0O BCTbIK (h/iaHua B ceueHun SO B pabounx yC/IOBUSIX BbIYUCSAIOT N0 QOpPMynam:
- MEpPUANOHAsIbHOE HanpsXeHune:

a0l=°0+a0mM T4>
°02=-40+ a0 Mwm; 75>
- OKPYXXHOEe HanpsixeHue:
c0O3=a0Om.o+ 0'3a0 (76)
€04 = °0M.0 _ °>3%0- )
10.1.6 Pasmax ycnoBHbIX YNPYrux HanpskeHuid Ha HapyXHOW W BHYTPEHHe NOBEePXHOCTSIX BTYNIKU Mpu-

BapHbIX BCTbIK (0/laHLEB C NPSMOI BTYJIKOW, NAOCKMX dhnaHueB n 6ypta cBo60AHbIX dhiaHueB B cevyeHun SO B
pa6oumnx ycrnoBusiX BbIYMCNAIOT N0 hopMynam:
- MEPUANOHAIbHOE HaMpsXeHue:

°01=al0+BOMM (78)
°02 =-°0+00MM; (79)
- OKpYXHOe HanpsxeHue
s "aos " (80)
- pagnanbHOE HanpsaxeHue
a05"“ a06 “ °R- (81)

10.2 PacuyeTHble aMNAUTYAbl NPUBEAEHHbLIX YCOBHbIX YNPYTMX HaNpsXeHUn npu 3aTsaxke

10.2.1 [na npuBapHbIX BCTbIK (P/1aHLUEB C KOHWYECKON BTYNKOW aMniuTyfy NPUBEAEHHbIX YC/TOBHbIX
YNpYIrux HanpshKeHuidi npu 3aTsXkKe BbIYUCASIOT N0 hopMyse

_max il 2% My o0 )
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ao onpeaensitoT no rpaguky, NPpUBEAEHHOMY Ha PUCYHKe 4, B 3aBUCUMMOCTU OT OTHOLIEHUs r/S1

PucyHok 4 — Mpachuk a

10.2.2 Ana npuBapHbIX BCTbIK hlaHLEeB C NPSAMON BTY/IKOM M 6ypTa cBOGOAHbLIX (hriaHueB amnautyay
NPUBEAEHHbIX YC/IOBHbIX YNPYINX HaNpsXXeHWii npu 3aTsxKe BbIYUCAAKT No dhopmyre
c>a:maxR Hwm|: [or-°06]| |°0ij} (83)
2
aGonpegensanT No rpaduky, npuBefeHHOMY Ha pucyHke 4, npn S1= SO.

10.2.3 Ans nnockux hnaHueB amnauTyny NpUBEAEHHbIX YC/IOBHbIX YIPYTUX HaNpPsHKeHWI npu 3aTsikke
BbIYMCAAT Mo popmyse

1,5tax{ja”“ |, |a"2-a o™-o
aa = (84)
10.2.4 Lna koney cBO60AHbLIX (PIAHUEB aMNANTYAY NPUBEAEHHbIX YC/TOBHbIX YNPYIUX HaNpsXeHuli npu
3aTsAXKe BbIYUCAAT Mo hopmyne
cr,, —FaK (85)
10.2.5 Ans wnunek (6oNToB) aMNAUTyAy NPUBEAEHHbLIX YCMOBHbIX YNPYIMX HaNpsXXeHWid npu 3aTsxke
BbIUMCAAKT N0 hopmyne
1,8061
g = (86)
10.3 PacyeTHble aMNANTYAbl MPUBEAEHHbBIX YNPYTUX HanpsXXeHun B paboumx ycanoBuax
10.3.1 ONns npuBapHbIX BCTbIK hlaHUEB C KOHWMYECKOI BTY/IKOW amMnanTyfny NpuBEeAEeHHbIX YCNOBHbIX
YyNpyrux HanpshkeHuin B pabouymx ycrnoBmusix BblUNCASAOT Mo hopmyne
= maXR [Agll: IACJL2~A(yldh H]<712~Aal6ll 87)

aa onpeaensatoT no rpaduky, NpUBEAEHHOMY Ha pUcCyHKe 4.
10.3.2 [Ons npuBapHbIX BCTbIK h1aHUEB C NPSMON BTY/IKOW M GYPTOB CBOOGOAHLIX (PNlaHUEB amMnauTyay
NpPUBEAEHHbIX YCNOBHbIX YNPYINX HANPSHXXeHW B pabounx yCNoBUAX BbIYMCASAIOT No hopmyne

p _max{ag[Acgll; |Aogl-Aog3|; - AcgS|; |aof2|; |ea82- Aogd|; |Aog2 - Aagbll @8,
Oa =

aaonpeaenstoT no rpaduky, NpMBefeHHOMY Ha PUCYHKe 4.

10.3.3 Ans nnockux hnaHues amnauTyay NpUBELEHHbIX YC/IOBHbIX YNPYrMX HanpskeHuidk B pabounx
YCNOBUAX BbIYUCASAIOT MO hopMyne

1,5max Aos; |Roll1-AB83l; |A0Q2| |aod4f; las82-AanLy (89)
« 5 -
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10.3.4 Lnsa koney cBOGOAHbLIX (hbNaHUeB aMnAMTyAy NPUBEAEHHbIX YCMOBHbLIX YNPYIMX HanpshkeHuii B
paboumnx ycnoBusax BblYUCAAKT No popmyne

[EP

90
) (90)
10.3.5 Onsa wnunek (6onToB) amnAnTyay NPUBEAEHHbLIX YC/IOBHbLIX YNPYTUX HaNpshKeHnin B paboumx yc-
NIOBUAX BbIYMCASAIT NO hopmyne
(91)
Oc”,, Acki» °02" A°03" ~°04' Nete2 B d°PmYnax (87)—(91) onpepensaT Kak MaKCMmasb-

Hble pPa3HOCTM 3HaA4YeHWUli HanpsXeHui, onpepenieHHbiXx B cooTBeTcTBuMm ¢ 10.1.4—10.1.6, 8.4.5 un 7.1;

afi, oglf (Jg2><o3>004» O0K' ~62— COOTBETCTBEHHO MNPU pas/INYHbIX 3KCMAyaTaLlNOHHbIX Harpyskax, uMmeto-
LWMX MECTO B TEYEHMEe OLHOr0 LuKa HarpyxeHus.

KoadppuuneHT r| onpegensetca no FOCT 34233.6.

10.4 MMpoBepkKa ManoUMKIOBO/ NPOYHOCTU 3/IEMEHTOB (PNAHLEBOTO COeAMHEHUSA

MpoBepKy MasoLMKI0BOM NPOYHOCTU 3/IEMEHTOB h/IaHLEBOr0 coegnHeHus nposoaat no FOCT 34233.6.
[Onsa aToro no aMmnanTyge HanpshkeHwin, onpeaeneHHon n3 ycnosus 3atsxkm (oa) no 10.2, onpegensatoT gony-
cTMMoe uncno cb6opok— pasbopok [Ac. Mo amnanTyae HanpsXeHuin, onpegeneHHol Ana paboynx ycnoBuii
(al) no 10.3, onpegensaoT 4oNycTUMOE YUC/O LUKIOB M3MEHeHUs pexunma akcnnyatauum [N]p.

Ycnosue NpoOYHOCTU ANA 3a[4aHHOro Ynucna LuKIoB c60pOoK-pasbopok JIC n n3sMeHeHuii pexumma akcnny-
atauun Np 6yfeT BbINOMHATLCS, €CK

(92)
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MpunoxeHue A
(pekomeHgyemoe)

PekomeHgaunn no npepesam nNpuMeHeHus priaHueB M NPOKIa[oOK pa3/siIMYHbIX TUNOB

A.1 PekomeHpgauun no npegeniam npuUMeHeHUs cTasfbHbIX dilaHLEB U NPOKIaA0K pa3/iNyHbIX TUNOB

Mnockne n ceBobogHble thnaHubl pEKOMEHAYETCA NPUMEHATb Npu Temnepartype cpegpl 4o 300 °C.

®naHUpbl C r1agkoli ynaoTHUTENbHON MOBEPXHOCTLI TUMA COeAUHUTESbHBIA BbICTYN PEKOMEHAYETCA MPUMEHSITb
AN YyCNoBHbIX AaBnieHnin cpebl Ao 1,6 MIMa. JonyckaeTcs Mcnonb3oBaHve naHues ¢ raaKoi ynnoTHATENbHOW NoBepX-

HOCTbHO AN 60/1ee BbICOKUX ,El.aB]'IeHVIVI Npn NCNosib30BaHNN CNpasibHO-HAaBUTbLIX NMPOKIa4okK C ABYyMA OrpaHNYNTEIbHbIMUN
Konbuamn.

dnaHupl € ynnoTHUTE/TbHON NOBEPXHOCTLIO «BbICTYN — BMaAuHa» PEKOMEHAYHTCS A1 YCOBHbIX AaBNEHNA cpeapbl
6onee 1,6 o 6,3 MlMa.

dnaHupl C YN/IOTHUTE IbHO MOBEPXHOCTBIO «ILWM — Ma3» PEKOMEHAYITCS A5 NPOKNaA0K, KOTOpble HEOGX0AMMO
nomMeLlaTb B 3aMKHYTbI 0OBLEM.

®naHupl C yNIOTHUTE/bHO NOBEPXHOCTLIO MO, META/IIMUYECKYIO NPOKIAAKY OBa/TbHOMO WM BOCLMUIPAHHOIO ceve-
HUS PEKOMEHAYIOTCS /151 YC/IOBHbIX AAB/IEHWIA cpefbl He MeHee 6,3 MIa.

A.2 PekomeHgauun no npegenam npuMeHeHus naHues U3 aslloMUHUA

dnaHueBble coeIMHEHUS C NPUBAPHLIMU BCTbIK (hriaHLaMu pekoMeHayeTcs NPUMEHSITL Npu TeMnepaType cpenbl He
Bbiwe 100 °C n ycnosHoM gasnexHumn o 1,0 Mla.

Mnockne npmeapHble naHLpbl PEKOMEHAYeTC NPUMEHATL Mpyu Temnepatype cpefbl He Bbiwe 70 °C 1 yC/I0BHOM
pasnexumn go 0,3 Mla.

CoefiHeHVs co cBOOOAHBbIMM oaHLamMy 13 a/IlOMUHUS PEeKOMEHAYeTCS NMPUMEeHATb Npu Temnepatype cpefbl He
Bbiwe 150 °C n ycnosHoM fasneHumn o 1,6 Mla.
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MpunoxeHve b
(pekomeHayemoe)

PekomeHgaunm no Bbl6Opy HOpMasiM30BaHHbIX P/laHLEBbLIX COeAUHEHNIA,
HarpyXeHHbIX AaB/ieHNeM, OCeBOV CUNOW N M3TNBGaK LWL MM MOMEHTOM

Ec/m KpOMe BHYTPEHHEro AaBfIEHUst P HA HOPMasiM3oBaHHOE (dflaHLEBOe COeAMHEeHWEe [AEeCTBYIOT OoceBasi pac-

TArMBaiowas cuna F u nsrnbarowmii MomeHT M, npy BbiGope HOPMasIM30BaHHbIX (haHLUEB CieayeT BMECTO AaB/EHNs P
UCMoMb30BaTh NPUBEAEHHOE AaBMEHNE PIIp:
( LANTIAN

Prp =P+ F+ (B.1)
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MpunoxeHve B
(pekomeHgyemoe)

PekomeHgaunn no HasHavYeHUto Temnepartyp
3/IEMEHTOB Ct)l'laHLl.eBOl'O coegnHeHNA

PaGouyto TemnepaTtypy 3/1eMeHTOB (h/TaHLEBOr0 COeAMHEHVS ONPeAensitoT Ha OCHOBaHWM TEMNIOTEXHUYECKMX pac-
YeToB UM Pe3yNbTaToB WUCMbITaHWA. Mpn OTCYTCTBUN 60/1ee TOUHbIX AaHHbIX [OMNYCKAETCS ONpeaensiTb pacieTHyo TeMne-

partypy anemMeHToB hlaHLUEeBoro coeuHeHns no Taénuvuam B.1 n B.2.

Tabnuuya B.1 — PacueTHasa TemnepaTypa 3/1IEMEHTOB CTaslbHbIX (pnaHues

M30n1poBaHHble dhnaHLpbl HewzonmpoBaHHble thnaHLbl
Tvin donaHLEeBOro coevHEHMS
tK *b 'K 5
[nockune, npuBapHbie BCTbIK t — 0,97t oge — ope
Co cBO60OAHBLIMM KOMbLamu t 0,971 0,90t ope 0,90t 0,81f

Tabnunuya B.2— PacueTHan Temnepartypa 3/1eMEHTOB a/TlOMUHWUEBLIX (hriaHLEeB

M30nmpoBaHHble dhiaHLbl HeunsonmpoBaHHble dnaHLp!
Tvin dhnaHLUEeBOro coeanHeHns
o) t* o K 6
lnockue, npuBapHblE BCTbIK t — ofa ope — 0,841
Co cB060AHbIMKY KO/bL@AMU t 0,951 oae 0,921 0,87/ ofa
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MpunoxeHune I
(o6sa3aTtenbHoOE)

Jonyckaemble HanpsaxXeHUs
oNna maTtepuana 6ontoB (Wnunek)

HomuHasibHOe fonyckaemoe HanpsbkeHve A5 601T0B (LUNUNEK) NPY 3aTsHKKE 1 UCTbITaHUM BbIYMCAKOT MO hopmy-
ne (I'.1) npu Temneparype 20 °C.

HomuHanbHoe gonyckaemoe HanpsbkeHue ans 60nToB (Wnuniek) B paboumx YCrnoBUSX BbIMMUCNAOT No chopmy-
nam (I.1), (r.2), Ho He 6on1ee HOMUHaIBHOTO AOMYCKAEMOro HaMPSHKEHNUA MPU 3aTSHKKE:

- ecnn pacyeTHas Temnepartypa 418 601TOB (LWNWek) U3 YrnepoaucTbix cTanein He npesbiwaeT 380 °C, HU3KONe-
rMpPOBaHHbIX cTaneli — 420 °C, aycTeHUTHbIX cTaneih — 525 °C:

- eC/I1 pacyeTHasi TemnepaTtypa 60aToB (LUNWIEK) U3 YINepoancTbIxX cTanein npesbiwaeT 380 °C, HU3KONErMPOBaH-
HbIX cTanein — 420 °C, ayCTeHUTHbIX cTaneii — 525 °C:

(r.2)

rae NT — ko3dhULMEHT 3anaca no OTHOLUEHWIO K Mpedesy TeKyyecTu:
nT = 2,6—2,8 — Anqa yrnepoaucTbiX CTasield, y KOTopbIX 20,7,
nT = 2,3 — ANA yrnepoancTbix ctaneid, y kotopbeix a /¢ f0<0,7;
nT = 1,9— ans craneii aycTeHUTHOrO Knacca;
nD= 1,8 — ko3thdoMLMEHT 3anaca NPoYHOCTY Mo Npeaeny ANMTeNbHOM NPOYHOCTY;
nn= 1,1 — koadhnLMeHT 3anaca NpPoYHOCTM NO Npegesy nonsy4vecTu.
Jonyckaemble HanpskeHust gns 601TOB (LUNWNEK) Npu 3aTskke B paboynx YCNOBUSAX W MPU pacyeTe Ha YCoBus
UCMbITaHNA BbIYNC/IAIOT NO hopMyIam:

(r3)

(~-4)

roe N = 1,2 — Koadh(hnuneHT yBEMYEHNST 4ONYCKAEMbIX HaMPSHKEHWIA Npu 3aTsHKKe;
Kyp — koadhduumeHT ycnosuii paboTbl:
Kyp= 1,0 — gns pabounx ycroBuii;
Kyp= 1,35 — gn1s ycnoBuii UCMbITaHWs;
Ky3 — KO3h(hULIMEHT YCNOBUIA 3aTSKKM:
Ky3 =1,0 — npn 06bI4YHOI HE KOHTPO/IMPYEMOL 3aTSXKKE;
Kyg =1,1 — npu 3aTskke ¢ KOHTPO/IEM MO KPYTALWEMY MOMEHTY (CM. npunioxeHue N);
Ky3 = 1,3 — npu 3aTshkke C NOMOLLbH0 OJAHOBPEMEHHON KOHTPO/IMPYEMOI BbITSXXKE LLMU/IEK.
PekoMeHayeMble 3HAYEHNS KPYTALLMX MOMEHTOB MPU 3aTSHKKE MPUBEAEHLI B NPUIoXeHun JT;
KyT — ko3dhhnuymeHT ydyeTa Harpy3ku OT TemnepaTypHbIX gechopmaunii:
Kyt = 1,0 — ecnn Harpyska OT TemnepaTypHbIX fehopMaluii He yunTbiBaeTcs;
KyT = 1,3 — npu pacyeTe ¢onaHLEB C y4ETOM Harpysky OT TeMrepaTypHbIX AedhopmaLii.
HoMuHasbHbIE AonyCcKaeMble HanpshkeHust A4ns 6onToB (Lnwnek) npueeaeHsl B Tabavue 1.
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Ta6nuya I1— HomuHanbHble foNycKaeMble HANPsHXKEHWsI A4St 6OMTOB (LLNWEK)

Temnepary-

26

PacueTHasn

pa 6onToB
(wnunek),
°C

20

100

200

250

300

350

375

400

425

450

475

500

510

520

530

540

550

600

35,40

130,0

126,0

120,0

107,0

97,0

86,0

80,0

75,0

68,0

HomuHanbHoe gonyckaemoe HanpskeHue gns 60nToB (wnunek), MMa

12X18H10T,
10X17H13M2T

98,0

95,0

90,0

86,0

85,0

83,0

82,0

80,0

79,0

78,0

75,0

73,0

70,0

65,0

63,0

56,0

45X14H14B2M

160,0

150,0

150,0

1440

139,0

128,0

128,0

128,0

125,0

123,0

120,0

118,0

117,0

116,0

115,0

114,0

113,0

Mapkn maTepuana

20X13

195,0

182,0

165,0

158,0

150,0

147,0

146,0

145,0

143,0

142,0

140,0

35X, 40X, 38XA,
37X12H8r8MbB®,
20XH3A

230,0

230,0

225,0

222,0

222,0

185,0

175,0

160,0

156,0

30XMA

230,0

230,0

200,0

182,0

174,0

166,0

166,0

166,0

161,0

156,0

25X1Me

238,0

227,0

217,0

210,0

199,0

185,0

180,0

175,0

168,0

161,0

132,0

73,0

62,0

ANOMUHNEBBI
cnnas 16

(o0}
w

(0]
o

76



MpopomkeHne Tabnmubl I 1

PacueTHasn
Temnepary-
pa 6onToB
(wnunek),
°C

20
100
200
250
300
350
375
400
425
450
475
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640

650

25X2M10

238,0
232,0
231,0
224,0
220,0
213,0
209,0
206,0
202,0
199,0
195,0
139,0
128,0
117,0
107,0

64,0

FOCT 34233.4—2017

HomMuHanbHOe fonyckaemoe HanpsbkeHue Ans 60nTos (wnunek), MMa

20X1M®1BP

238,0
234,0
2240
213,0
202,0
185,0
183,0
182,0
178,0
175,0
171,0
145,0
138,0
131,0
124,0
117,0
110,0

103,0

18X12BMBP®

238,0
234,0
231,0
227,0
227,0
220,0
216,0
213,0
208,0
203,0
196,0
172,0
164,0
156,0
147,0
139,0
131,0

122,0

Mapkn maTtepuana

14X17H2

232,0
230,0
220,0
218,0
209,0

207,0

07X16H6

321,0
314,0
312,5
309,5
307,0

307,0

07X21r'7AH5

191,0
145,5
144,5
131,0
118,0
1155
114,0

113,0

XH35BT

208,0
196,0
186,0
186,0
186,0
186,0
186,0
186,0
186,0
186,0
186,0
186,0
185,0
184,0
183,0
181,0
180,0
165,0
150,0
135,0
120,0
115,0
110,0
105,0
100,0
94,0

88,0

08X15H24BA4TP

231,0
226,0
221,0
219,0
217,0
215,0
2140
213,0
213,0
213,0
213,0
208,0
205,0
202,0
199,0
196,0
195,0
183,0
1710
169,0
157,0

147,0

27



FOCT 34233.4—2017

MpunoxeHuve [

(cnpaBo4yHOE)

Nnowaan nonepeyHbIX ce4yeHUn 60aToB (WNUNEK)

Mnowaab nonepeyHoro ceveHuss 6onta (LUNWbLKK) N0 BHYTPEHHEMY AnamMeTpy pe3bbbl f6 1 MMHUMaibHbIe noLa-
OV NonepeyHbIX CeYeHuin WNMAeK ¢ NPOTOYKON npuBedeHsbl B Tabnuue [.1. Bce 3HaveHuss B Tabnuue [.1 npvBeaeHsl ans

pe3b6bl C KPYMHbLIM LLIAroM.

Tabnuuya A1 — MNnowans nonepeyHoro ceveHms 6onrta (LUNUAbKKM)

AvnameTp 60nTa (WNNABbKK), MM

[Mnowaab nonepeyHoro ce-
YyeHus 6onToB (wnunek) 6e3
NPOTOYKM, MM2

Mnowaabs nonepeyHoro ce-
yeHns 6onToB (LWNwUaekK) c
NPOTOYKON, MM2

OkOHYaHne Tabnmupl 4. 1

AvnameTp 60nTa (WNUABbKK), MM

[nowaab nonepeyHoro ce-
YeHus 6o0nToB (Wnunek) 6e3
NPOTOYKM, MM2

Mnowaabs nonepeyHoro ce-
YyeHuss 60nTOB (Wnunek) c
NPOTOYKON, MM2

28

M10

52,2

47,8

M36

760,0

707,0

M12

76,2

70,9

M42

1045,0

962,0

M16

144,0

133,0

M48

1376,0

1257,0

M20

225,0

201,0

M52

1652,0

1521,0

M22

2815

2545

M56

1905,0

1810,0

M24

324,0

314,0

M60

2227,0

21240

Mm27

430,0

380,0

M64

2520,0

2290,0

M30

520,0

452,0

M68

2888,0

2463,0
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MpunoxeHue E
(o6sa3aTtenbHoOE)

Mneyn geicTBUS cuUN M KO3 PULNEHTbI XECTKOCTHU

Mneun peincTeus cun B 6onTax (LWUNWAbKax) BbIMMCASIOT MO hopMynam:
- ANS NPMBAPHBIX BCTbIK W M0CKMX hnaHueB

Bb=0,5(06 -0 cn); (E.2)
- ANst onaHueB co CBOGOAHLIMM KOMbLAMU:

a=0,5(D6-Ds), (E.2)

6 =0,5(DS-D cn). (E-3)

Mneyo ycunus oT AeiCcTBKA faBneHns Ha donaHew, Ans BceX TUMNOB (iaHUEB NPYHUMAETCS PaBHbIM:
e =0.5(Dc,-D -S 3), (E.4)
roe S3— aKBMBasIEHTHAsS TOMLMHA BTY/KM (h/1aHLEB MPUBAPHLIX BCThIK, BblYMCseMas no popmyne
S3=C-S0. (E.5)

KoachhyupeHT  3aBUCSLLMIA OT COOTHOLLEHWSI Pa3MEPOB KOHMYECKOI BTY/IKM chriaHua (3U X, ONpefensioT no rpa-
dhvky, NprBEAEHHOMY Ha pucyHke E.1, WM BbIMMCASIOT Mo hopmysie

C=1+Ne-1)— 77r. (E-6)
) ap—
4

roe p, X — BbluucnsaoT no oopmynam (K.9), (K. 10) npunoxerHus K

0,5 10 15 2,0 25x
PucyHok E.1 — KoadhdpmymeHTt C

3KBVIBZ:U'IEHTHy}O TOJIWWMHY NJTOCKUX Cbl'laHLl.eB n (*)]'IaHLI.eB Cco CBO60,EI,HI:>IMI/I KO/ibLi@MW BbIYUCIAKOT MO (popmyne
S3 = S0. (E.7)

YKecTKoCTb (D/IaHLLEBOr0 COEAVHEHVIS Y BLIYMUCASIOT MO cdopMyiam:
- 0711 NPUBAPHBIX BCTIK U MIOCKMX (h/1aHLEB

1
el

o0 (E.8)

y*+y»-£-+
\'
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- Ans pnaHueB co cBOGOAHLIMY KOJbLIaMU

_ E.9
y=— £D £20 £20 (E9)
Yn+Y6-T + 2YK1T a2+ yphiT-+Yp 2~
- AN coeguHEHNs doslaHua C KPbILLKOWA
y=— 20N (EPO)
B&" oy D b2
c6 'KoY

KoadhhmuMeHT XXecTKOCTM a (h/1aHLEBOr0 COeAMHEHUS], Harpy>XEHHOTro BHYTPEHHUM AaB/IEHUEM WM BHELLHEN oce-
BOV CW/OM, BbIMMCASAOT No hopMy/iam:
- ANA NPVBAapPHbIX BCTbIK U NAOCKMX pNaHLEB C N/IOCKMU NPOKNaAaKaMm

b 1 YN-(Ydhlel+Yd2s2)I.

(E.12)
In+Je+tjii +Jiz)e2 ’
- AN coegmHeHunst dhiaHua ¢ NOCKOM NPOKIAAKONA C KPbILLIKOM
YnH - -0.)*e
(ycb-e +Ykp-0.) (E12)

Y, +Y6+ Yty b2

[ns dnaHUeB ¢ 0Ba/IbHbIMW M BOCbMUTPaHHLIMK MPOKIaAKaMu 1 ans CBOGOAHBIX (olaHUEeB KO3PULMEHTbI XeCT-
KOCTV a NlaHLUEBOr0 COEAUHEHNS NPUHMMAIOT PaBHbIMK 1

KoathdonumeHT xectkocTn am di/laHLEBOr0 COEAMHEHMS], Harpy>XEHHOTO0 BHELLUHMM WU3rmbarolyM MOMEHTOM, Bbl-
yncnsT no dopmynam:

- 0151 NPUBApPHbIX BCTbIK U NAOCKUX dhaHLeB

Y6+ 2Y . H* Dy

< al (E.13)
2
Y6+Yr [V +2YdhHb2
1°cr>
- Ansa dnaHueB co cBOBOAHLIMU KOMbLAMU

Y6 +2Ydhca2+2Yp«b\l +e-

(E.14)

Y6+y,, (~ 3 +2M¥h@2+2Y (,Y

v o cn

MopatnmeocTn ym, y6,y ~, Yd2, yk, Yo H, Ybc, yip B hopmynax (E.8)—(E.14) onpenenstoT no npunoxeHmio K.
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MpunoxeHune X
(cnpaBo4HOE)

dun3nyeckne U mexaHmyeckme ceoiictea KpenexHblX MaTepunanos

Mogynn npoposibHOM YNpyrocT KpeneXHblX MaTepuasioB B 3aBUCUMMOCTW OT TemnepaTypbl NpuBeLEHbl B
Tabnvue X.1.

Tabnuua X1 — Moaynm npofosibHOW YNpYrocTy KpenexXHbIX MaTepuasion

Mapka cranm Mogaynb ynpyroctn E KO 5, MMa, npu Temneparype, °C

wn cnnasa 20 100 200 300 400 450 500 550 600 650
10, 20, 25, 30, 35, 40 2,13 2,10 1,98 1,90 1,85 1,82 1,79 — — —

35X, 40X, 15XM,
30XMA, 35XM

12X1M,
25X1M0,
25X2M10,
20X1M1®1TP,
20X1IM1d1EP,
20XH3A

2,18 2,15 2,08 2,01 1,92 1,86 1,79 — — —

2,15 2,12 2,08 2,02 1,94 1,89 1,83 1,77 1,70 —

20X13,
15X11M®,
20X12BHM®,
18X11MH®B,
1X12H2BMO,
18X12BMB®P

2,28 2,22 2,13 2,05 1,93 1,89 1,84 1,751> 1,70 —

12X18H10T,

08X18H10T,

08X16H13M2b, 2,05 2,02 1,97 1,90 181 1,80 1,73 1,70 1,65 1,60
31X19HOMBET,

XH35BT

07X16H6 2,08 2,01 1,92 1,83 1,73 1,68 1,62 — — —
07X21I7AH5 2,13 2,00 1,93 1,89 1,83 — — — — —

10X11H22T3MP

(311696M) 19 181 1,69 1,58 1,48 1,42 1,37 1,33 131 1,30

416 0,71 0,67 0,59 — — — — — — —
1) Mpu Temnepatype 565 °C mMoAy/b yNpyroctu paeseH 1,73 « 105, MlMa.

KoadhhmumeHTbl NMHENHOMO pacLUMPeHns KpeneXHbIX MaTepuasioB B 3aBUCMMOCTY OT TeMrnepaTypbl NpuBeAeHb! B
Tabnuue X.2.

Ta6nuua XX.2 — KoathdmumeHTbl NMMHERHOTO pacluMpeHust KpenexHbIX MaTepuasioB

Mapky cTan KoadhthyupeHT nuHeliHoro paclumpenmns 106a, =
wwm cnsasa
20—100 20—200 20—300 20—400 20—500 20—600
10, 20, 25, 30, 35 111 11,9 — 13,4 — —
40 11,3 12,0 13,3 13,3 — —
20X13 10,4 10,9 11,4 11,8 — —
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OKOHuaHne Tabnmupl X.2

Mapi cranm KoadhdpmupeHT nnHeiiHoro paciumpenns 10ea, =
W criasa
20—100 20—200 20—300 20—400 20—500 20—600

14X17H2 10,6 10,8 11,0 111 11,3 —
35X, 40X, 38XA 13,4 13,3 — 14,8 — —
20XH3A 11,0 12,0 13,0 135 14,0 14,5
30XMA 12,3 12,6 12,9 13,9 — 14,4
25X1Mo 11,3 12,7 — 13,9 — 14,6
25X2M1o 12,5 12,9 13,3 13,7 14,0 14,7
18X12BMB®P 11,2 11,3 114 11,8 12,0 —
37X12H8Ir8Mb® 15,9 18,0 19,2 21,5 22,4 21,0
o 16,6 17,0 18,0 18,0 18,0 —
45X14H14B2M — 17,0 — 18,0 — 18,0
XH35BT 14,8 15,1 15,5 15,9 16,1 16,6
08X15H24BA4ATP 145 15,5 16,3 16,8 17,2 17,4
07X16H16 11,2 11,9 121 12,5 12,9 —
07X21Ir7AH5 15,4 16,0 16,8 17,3 — —
016 22,7 23,4 — — — —
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MpunoxeHne U
(o6sa3aTtenbHoOE)

FOCT 34233.4—2017

XapaKTepUCTUKN OCHOBHbIX TUNOB MNpPOKAa[okK

XapaKTepuCTUKM OCHOBHbIX TUMOB MPOKIAZ0K A/ NCMO/b30BaHUsl B pacyeTe (h/iaHLEBbIX COEAUHEHNMIA MO HACTOS-
LeMy cTaHapTy npueefeHsl B Tabnuue U.1.

Tabnuya W1 — XapakrepucTUKM OCHOBHbIX TUMOB MPOKIaf0K

Tun n maTepuan npoknagku

Mnockass HemeTasIMueckas
npoknajka us:

pe3uHbl no NFOCT 7338
C TBepaocTbio no LWopy A
[0 65 egnHny,

pe3uHbl no FOCT 7338 ¢ TBEp-
nocTtbio no Lopy A 6onee 65
eavHnL,

napoHuta no NOCT 481 npu
TONWyWHe He 6onee 2—3 MM

KapToHa ac6ecToBOro no
FOCT 2850 npu ToNnwmHe
1—3 mMm

oToponnacTa 4
npu TonwpHe 1—3 MM

TepMopacLU/pPeHHOro rpa-
dmToBOro Matepuana (Tmna
«[padhnekc») ¢ 06TIOpaTopoM

TepMopacLUMpPeHHOro rpa-
¢mToBOrO MaTepuana (tvna
«[padhnekc») 6e3 obTIOpaTopa

Mnockas MeTasiiMyeckass npo-
Knagka us:

aItoMUHMA Mapkn AL
no MOCT 21631

natyHn mapku J163
no MOCT 2208

cTasin mapkun 05k
no MOCT 9045

Mnockas npoknagka u3 acbecta
no FOCT 2850 B 060/104KE U3:

aoOMUHNA
Meay 1 naTyHu
cTanu Mapku 05kn

cTauin Mapku 12X18H10T

MpoknagoyHbIii
KoathhnuneHT
T

0,5

1,0

2,5

25

25

2,0

2,5

4,0

4,75

55

3,25
35
3,75
3,75

YpaenoHoe faB-
neHve obxarmsa
npoknagkun

YooK MMa

2,0

4,0

20,01)

20,0

10,0

4,02)

4,02)

60,0

90,0

125,0

38,0
46,0
53,0
63,0

[onyckaemoe
yfenbHoe
nasnexHunen],
MMNa

18,0

20,0

130,0

130,0

40,0

200,0

120 — npwn
=2 mm;
100 — npwm
[M=3 MW

KoadhdpmumeHt
o6xaTnsa Kook

0,04

0,09

0,90

0,90

1,00

1,00

1,00

YCnoBHbI MOy b
oXaTusi NPoKNagKu
En e 1(r5, MMa

0,3 10-4 "+ By >

rK)
0.4-10n 1+ 5
L

0,02

0,02

0,02

0,02

0,02
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OkoHuaHne Tabnmupl L. 1

MpoKaaoyHbIi
Tun n matepyian NPoKIaaKn KoadhepmLmeHT
T
[nockasa cnupasibHo-HaBuUTas
npokagka ¢ IEHTON ©3:
HepXaBetoLLen ctam 3,0
Yr1epoancToi ctanm 25
KonbLo ¢ oBasibHbIM WM BOCb-
MUrPaHHbIM CEYEHUEM U3:
cTann mapky 05kn
no MOCT 9045 wnn 08X13 55
no OCT 5632
cTtanin mapkn 08X18H10T 6,5

YnensHoe fas-
NeHve obxatusi
NpoKNaaKn
W  Ma

69,0
69,0

125,0

180,0

flonyckaemoe YCroBHbI MOAYb
yAensHoe Koodepument g rlpOKng.yqKVI
AaBﬂ,\iH:e[p], obxatis Kobk Enm10-5, Mra

1) [ins cpeq ¢ BbICOKOI NMPOHUKatoLLeli CNnoco6HOCTLI0 (BOAOPOAA, TeNnsi, IETKUX HeddTENPOAYKTOB, CXKKEHHbIX

rasos 1 T. n.) Aook = 35,0 Mla.

2) Ana npoknagok TPl BenMuMHa yAenbHOTrO AaBieHns 06xatnsi podx AelicTBUTE IbHA TOMbKO MpW OTCYTCTBUM

KOHCUCTEHTHbIX CMa30K Ha NPMBaJ/IOYHbIX MOBEPXHOCTAX ql)l'laHLI'EB.
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MpunoxeHue K
(o6sa3aTenbHoOE)

OnpepenieHne nopaTIMBOCTN NPOKNagKu,
6onTtoB (Wnunek), pnaHues

K.1 MogatnuBOCTb NpoKNagknm n 6ontoB (LWNWAeK)
MoaaTnMBOCTb NPOKNAAKM YN BbIYUCNSAIOT NO hopmyne

¥n ‘

n cn n

[Ons meTannuyecknx 1 acboMmeTanIMuecknx npoknagok yn= 0.
MopatMBocTb 60MTOB (LNWMEK) Y6 BBIMUCAAIOT No hopMmyrie

y =_b__ ( (K.2)
6 £6H*M

roe L6 =160 + 0,28d — gns 6onta;
L6 =L60 + 0,56d — ans Wnuibku.
K.2 PacueTHble napamMeTpbl U yrioBas noAaT/iMBoOCTb hiaHueB
MapameTp oAnHbI 06evalikn BbIYUCASAOT Mo hopmyre

h~ 'SOe (K.3)
OTHOLLEHNE HapyXHOro AvameTpa Tapenku naHua K BHyTpEHHEMY AnaMeTpy BblYUCASAOT No dopmyne

D.
K = (K.4)

KoachcpuupmenTsl $T $u, py 1 (¥, 3aBUCALLME OT COOTHOLLEHUS Pa3MEPOB Tapesiku thiaHLa, onpeaensioT no rpadu-
kam, NpYBEAEHHbIM Ha pucyHke K.1, B 3aBUCUMOCTM OT K Wan BbIMUCAAIOT MO hopMyiam:
K2(1+8,551K)-1

PT= (1,05 +1,945K2) (K -1)* (K.5)

K2(1+8,5514/C)-1.

(K.6)
1,36(2-1)(K-1) ’
( .
0,69 +5,72 V2 \AK (K.7)
v K2-if
K2+1
K.8
h K2-n K8)
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1,021,03 105 110 120130 150 200 300 500K

PucyHok K1 — KoadhdpmumeHTsl pr, pu, py 1 pz,
3aByCALLME OT COOTHOLLEHNA pa3MepoB Tapesku donaHua

KoadhcprumeHTsl pF, py, 1 f, 3aBrCALLME OT COOTHOLLEHUS pa3MEPOB BTY/IKU (hi1iaHLa, A1 (haHLEBbIX COEAVHEHNI
C NpvBapHbIMY BCTbIK (/1aHLLaMU1 C KOHUYECKOl BTY/IKOI OnpesensitoT no rpacukam, NpuBeAeHHbIM Ha pucyHkax K.2—K.4,
B 3aBMCYMOCTU OT OTHOLLEHWIA:

S (K.9)

P so (K.10)
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PucyHok K.4 — TNonpaBoyHblii KoadhdnumneHT
[ANs HanpsbkeHuid Bo BTyske donaHua f

FOCT 34233.4—2017
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[ns chnaHueBbIX COeANHEHNI C NPUBAPHLIMU BCTbIK hnaHLammn ¢ NpsMOi BTY/IKOM, N10CKMMK dhiaHuamm 1 csobog-
HbIMM cbnaHuamu: pF=0,91; py = 0,55, f= 1
KoadhcpuupmeHT X BblUMCAAOT No dropmyne

A +'<> pu3 (K.12)
wo Mr'JI

YI0BYy0 NOAAT/IMBOCTb (h/iaHLa Mpy 3aTshkKe BbIUMC/ISIIOT Mo dopmyrie

0
0.9% (K-12)
£20XXdq
YrnoBylo NOAATANBOCTL KOMbLia CBOGOAHOTO thiaHLia Npu 3aTsKKe BbIYMCSIOT N0 diopMy/ie
e = (K.13)
roe Vk=1,281g (K.14)

YrnoByo NoAATAMBOCTb (hnaHua, Harpy>XeHHOro BHELLUHUM M3rM6aroLwymM MOMEHTOM, BbIUUCAAKOT MO dhopmynam:
- AANA NpUBapHbIX BCTbIK hriaHLEB M NIockux donaHueB (CM. pUCYHKM 1,2)

a
K.15
YPH 4/ £20.0,03° (K1)
Ans 6yprta cBo6ogHoro gonaHua (CM. pyucyHokK 3)

Ac (K.16)

YPH 45 e D3’

- ANA Konbua cBoboAHOro gonaHua (CM. pyUCyHOK 3)

YA (K.17)

A) £20-0. /B
KoadhhmumeHT, yunTbiBatoLmii U3rné Tapenku goaHua mexay wnunbkamu (6osTamm), BbIMUCAST No dopmyne
n-D6

CF = max U n (K.18)
L2ds O

| T+0,5

MpuBeAEHHbIN AramMeTp NPMBAPHOrO BCThIK (h/laHLLa C KOHUYECKON UM NPSIMOIA BTY/IKON paBeH:
D =D — npn D > 20S.,;
D =D+ S0O— npu D<20S1uf>1 (K.19)
D =D+ S1— npu D<20S1nf=1

MpuBegeHHbIi AnameTp naockoro dnaHya: D* = D.

K.3 YrnoBble nogatnnBocTu hsiaHua co chepnyeckon HeEOTOOPTOBAHHOW KPbIWKOW M NIOCKOW KPbILWKA

YrnoByto NofaT/IMBOCTL ¢h/laHLa co chepuyeckoii Heo60PTOBAHHONW KPbILLKOW BbIYUCASIOT Mo hopmyre

[1-a>1(1+1,285")] D.+D

Yip £20"3  p D (K.20)

n h =
rfleXl = m te

1+1,2857+1,63% lg—
D
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YrnoByto NOAAT/IMBOCTb MJIOCKON KPbILLKMA BbIYMCASIOT N0 hopMysie

¥ —F20s3 *
o

067 «e(i+Mewg-1
roe*Ne= %
-1+ TK*

FOCT 34233.4—2017

(K-21)
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MpunoxeHwne
(cnpaBo4HOE)

KpyTsawmuii MOMEHT Ha Katlo4ye nNpu 3aTsxke

KpyTawmin MOMEHT npu 3aTskke Ana 6ontoB (lwnuniek) 6e3 cmaskM B 3aBUCMMOCTU OT HanpshkeHus oGl B 6osTe
(wnunbke) onpefenstoT no rpadnky Ha pucyHke J1.1. B cnydyae npyMeHeHUs1 60/1TOB CO CMasKOoi 3HauYeHne JUKp CHDKaeTcs
Ha 25 %.

Mdp, MH*"M

PucyHok 1.1 — KpyTawmii MOMEHT npu 3aTsbkke A5 601ToB (LUNWEK)

Mpun a6l < 120 MMa KpyTALWMIA MOMEHT BbIYMCAAIOT N0 dhopmMyse

. n (n_l)

[Npn onpepeneHnn BesIMUYMHBI KPYTALLLEro MOMEHTa cnefyeT yunTbiBaTb BCE BO3MOXHbIE PEXMMbI HarpyXeHus
oNaHUEBOr0 COeAMHEHUSI.
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