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HOPMATHBHO-TEXHUYECKHUE NOKYMEHTDI

PexomennoBano k nmpuMmeHeHno deepanbHoi CITy>KO0H 10 3KOIOTUIECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY Haj3opy. [Tucemo ot 27.11.2006, Ne KU-50/1219

Pazpaboran:

Hayuno-texunueckum npennpusituem Tpyoonposoza (OOO «HTII TpyOGonpoBoa»).
B pa3zpaboTke cranaapTa NpUHSIIM y4acTHe:

A.A. lllaranos, I''M. Cene3ueB (PocrexHanzop),

A.3. Mupkus, B.SI. Maranug, E.E. Hlanupo (OOO «HTII Tpy6omnpoBony),

B.B. Ycunbm, A.B. MarseeB, A.B. bymyeB (BAO «MHXeHEepHO-NPOMBIIUIEHHAs
He(TeXMMHUYECKask KOMIIaHU).

Penakumonnas rpymnma:

M.M. I'ma3zman, A.P. Ka6o, JI.b. Kopensmreitn, A.H. Kpacnokyrckuit (OOO «HTII
Tpy06ompoBom).

VYr1Bepxaen mnporokoiom Ne 19 3acemanus HTC 3A0 «UITH» u 000 «HTII
TpybonpoBoa» ot 11 oxts0pst 2006 r. (crannmapt npeanpustus 3-s pemakuus CTII
09-07-03).

PexomennoBan PocTexHaa3opoM B Ka4ecTBE JOKYMEHTA MEKOTPACICBOTO IPUMEHEHHSI
(mucemo KY-50/1219 ot 27.11.2006).
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CrangapT ycTaHaBIMBAaeT METOAbBl pacyeTa Ha CTaTHYECKYyl0 U LUKINYECKYIO
IPOYHOCTh, a TakXke BHOpAlMI0O TEXHOJIOTMYECKHX CTallbHBIX TpPyOONpOBOIOB,
paloTaroLMX Mol BHyTPEHHUM HM30BITOUYHBIM U HapY>KHBIM (BaKyyMHBIE TPYOOIIPOBO/IbI)
JABJICHUEM, a TAK)K€ MOJI ACUCTBUEM JOTIOJIHUTENBHBIX HAarpy30K U BO3AECHCTBUM.

PaCHpOCTpaHﬂeTCH Ha MMPOCKTUPYCMEIC, BHOBb HN3roTaBJIMBAaCMbIC n
PECKOHCTPYUPYCMBIC CTAJIBHBIC TCXHOJIOTHYCCKUC Tp}/'6OHp0BO,Z[BI, MMpeaAHa3HAYCHHBIC IJIA
TPAHCIIOPTUPOBKU Ta3006pa3HBIX, Hap006pa3HHx u KHUIKHUX cpea n

OKCIUTYAaTHPYIOMIUCCA Ha OITACHBIX HNPOU3BOJCTBCHHBIX 00BbEKTaxX B 3aKPBITHIX II€Xax,
HApY’KHBIX YCTAHOBKAX, a TaKXKC IPOKJIAAbIBAEMbBIX HAA3CMHO Ha HHU3KHUX, BBICOKHUX
Ooropax, 3crakagax u NoA3C€MHO B HCIIPOXOAHBIX U MOJYIIPOXOAHBIX KaHaJlaX.

Cranpmapt conxepXUT TpeOOBaHMS 10 OIPEIEICHUIO TOJIIMHBI CTEHKH TpyO U
(bacoHHBIX JeTajneil TpyOonmpoBoaa U3 ycaoBUs oOecleYeHNs UX Hecyllel CIoCOOHOCTH
[0 JEWCTBUEM BHYTPEHHETO U HapyXHOro nasieHus. IloBepouHslii pacuer
TpyOOIpoBOJa MpPEeAyCMATPUBAET OLIEHKY CTaTUYECKOM M LUKIMYECKOW MPOYHOCTH IMOJ
NEHCTBUEM Harpy30K UM  BO3ICHCTBHM, COOTBETCTBYIOIIMX KaK HOPMAJIbHOMY
TEXHOJIOTUYECKOMY PEXHUMY, TaK U JOIYCTUMBIM OTKJIOHEHHUSAM OT TaKOTO peXuma.

IIpenycmoTpen pacuer TpyOompoBoJa Ha BHOpalMioO IpH [POEKTUPOBAHMHU,
NYCKOHAJAJ0YHbIX paboTax M SKcIulyaTauuu. [IpuBeneHbl peKOMEHAAIUH 10
ONPENICJICHUIO aMIUITUTYAbl M 4YacTOThl IyJIbCallMii JaBiieHUs pabodell cpensbl,
TeHEepUPYEMBIX 000py/JIOBaHMEM, M COOCTBEHHBIX YacTOT KosiebaHui TpyOoIpoBoa.
CdhopmynupoBaHbl yCIOBHsSI OTCTPOHKH TPyOOIpOBOJIa OT pe3oHaHca. J[aHbl KpUTEPHH
MIPOYHOCTHU TPYOONpPOBOAA IPU HATMYMHU BHOpALIUU.

Crangapt npeaHasHaueH JUIsl CHELUAINCTOB, OCYIIECTBISAIOIIUX IPOEKTUPOBAHUE,
CTPOUTENILCTBO M PEKOHCTPYKIHIO CTalbHBIX TEXHOJIOTHYECKUX TpyOONpOBOJOB B
HedTenepepabaThIBaOLIe, XUMUYECKOH, HEPTEXUMHUECKOW, Ta30BOM U JPYrux
CMEKHBIX OTPACIISIX IPOMBIILITIEHHOCTH.

TekcT HaCTOSAIIETro M3JaHusI cTaHgapTa COACPKUT U3MCHCHUSA U JOIMOJHCHUSA K CTII

09-04-02 (001-CTII/A), Beimymernomy B 2004 rony B3amen PTM 38.001-94 «Yka3aHus
10 pacyeTy Ha MPOYHOCTh U BUOPAIIUIO TEXHOJIOTUYECKUX CTANBHBIX TPYOOIIPOBOIOBY.

BBE/IEHUE

B Crangapre 00001I€eH MHOTOJIETHHH OIBIT B OO0JacTH OLEHKH TMPOYHOCTH
TEXHOJIOTHYECKUX  CTaJIbHBIX  TpyOompoBojoB. Heobxoammocth B pa3zpaboTke
CTMEUAIBHOTO HOPMATHUBHOTO JIOKYMEHTa II0 pacyeTy Ha MPOYHOCTh OOyCIIOBIICHA
crienn (UKo TEXHOJIOTHIECKUX TPYOOTIPOBOIOB, KOTOPHIE XapaKTePU3YIOTCS:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHqa Tpyaa, ayauT K cepTHdMkalMe, { B QOKYME@HTIN: 4
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- MOBBIIICHHON OIIACHOCTBHIO TPAHCIIOPTHPYCMBIX CPCI (KOppOSI/IOHHaH AKTUBHOCTD,
B3PBIBO- U ITOKAPOOIIACHOCTD, TOKCI/I‘-IHOCTB);

- IIMPOKHUM JHUaIa3OHOM U3MCHCHUSA pa6oq1/1x napameTpoB (TeMnepaTyp, I[aBJ'ICHI/II/I);

- p33H006paSI/IeM BO3MOJXHBIX MCXaHU3MOB pPa3pyHICHUSA B PC3YJIbTATC CTATUYCCKUX,
LUKIAYECKUX U JUHAMHYECKHUE BO3ICHCTBUI.

[IpumensiBimiica 1o HepaBHero Bpemenu PTM 38.001-94 «Yka3zaHus 1o pacueTy Ha
IPOYHOCTh M BHOPALMIO TEXHOJOTMYECKHX CTaJIbHBIX TpyOOmpoBoaoB» [22] ycTapen,
0COOGHHO B YacTH OIEHKM MPOYHOCTH Haubojee HANpPSIKEHHBIX 3JIEMEHTOB
TpyOONPOBOJOB - OTBOJOB, BpPE30K M TPOHHHUKOB. OTIelbHBIE MOJ0XKEHUS
norpedoBajiock mpuBecTd B cooTBeTcTBUE ¢ «IIpaBumamm ycrtpoiicTBa u Ge3omacHOi
HKCIUTyaTalll TEXHOJIOTHYeCKUX TpyOompoBoaoB, [Ib 03-585-03» [14] u apyrumu
HOPMAaTUBHBIMHM JIOKYMEHTAaMHM II0 pacueTy Ha IpPOYHOCTb, BBEJCHHBIMU B JICHCTBUE
nocie 1995 rona [23], [1], [2], [20]. [Ipu 3TOM mpoBeeHa TapMOHU3ALMSA C HOPMAMH
CIIOA ANSI/ASME [32], [33], [34].

Hacrossmmit  crapmapt ycraHaBiIMBAaeT METOJABI pacyeTa Ha CTaTUYECKYyI0 U
[UKIUYECKYI0 TPOYHOCTh, a TaKXke BUOpAlMI0O TEXHOJIOTUYECKUX  CTabHBIX
TpyOONpOBOIOB, paboOTaOMMX TOJ BHYTPEHHHM HW30BITOYHBIM M  HapY>KHBIM
(BakyyMHBII TpyOOMpOBOJ) MaBICHHEM, a TAaKXe IMOJA JCHCTBHEM IOMOTHHUTEIHHBIX
HArpy30K M BO3JIEHCTBUI (Bec TpyOOMpOBOAa, TEMIEPATypHBI HATPEB. CMEIIEHUE OMOp
u T.a1.). HopMbl ¥ MeTonpl pacdyera Ha MPOYHOCTh MPUMEHHMBI MPHU YCIOBUHU, YTO
OTKJIOHEHHUSI OT TE€OMETPUYECKUX PasMEpOB M HETOYHOCTH IPU H3TOTOBJIEHUHU
pacCUUTHIBAEMBIX 3JIEMEHTOB HE IMPEBBIIIAIOT JIOMYCKOB, YCTAHOBJIEHHBIX HOPMAaTHUBHO-
TEXHUYECKON JOKYMEHTALUEH.

CrangapT npeaHasHaueH JUIsl CHELUAINCTOB, OCYIIECTBISIOLIUX IPOEKTUPOBAHUE,
CTPOUTENILCTBO M PEKOHCTPYKLHIO CTalbHBIX TEXHOJIOTHYECKUX TpyOONpOBOJOB B
HedTenepepabaThIBaOLIeH, XUMUYECKOH, HEPTEXUMHUYECKOW, Ta30BOW U JPYIrux
CMEKHBIX OTPACIISIX IPOMBIILITIEHHOCTH.

OCHOBHBIE YCJIOBHBIE OBO3HAYEHUA

VYcnosHoe
TepMUuHBI ¥ AMHUTBI U3MEPCHHUST
o003HaUYeHUE
[Tomn1aas monepeyHoro ceueHus TPYyOsl, MM2 Ap
Yxpemstonias 1mioiaib HaKkJIaIKu, MM2 An
MPOMBILLNEHHAR W 3HONOrM4Yeckan GesonacHocTs, Pasmewerue peknami
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 5
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VYkpennstomas IIomaas MTynepa, MM Ap
Panuycs! HauanbHON ¥ KOHEUHOH MOITYKPYTOBBIX TPEIUH, MM a0, af
IuprHa HaKIAIKH, MM bn
[IIvpuHa yIulOTHUTEIBHOM IPOKJIAJKU, MM b
Cymmapnas nprbaBka K TONIIWHE CTeHKH, MM. [IpuHnMaercs cornacuHo 1. 1. 1.6.3-1.6.6 c
Texnomornyeckast mpnOaBka K TONIIMHE CTEHKH, MM. [IpmHHMMaeTcst cOrjacHo II. II. cl
[IpnbaBka K TOJNIIMHE CTEHKHM HA KOPPO3WIO M 3pO3HUI0, MM. [IpHHUMaeTcst cornacHo 1. c2
m 1.6.3-1.6.6

CkopocTb 3ByKa, M/ceK C
Hapy>xHblii auameTp TpyObI Wiln 1€TaIn, MM D
BHyTpenHuii tnaMeTp TpyObl WM JeTaIn, MM Dj
HomunanbeHbIi fuameTp (yCIOBHBIA IPOXOJT), MM Dn
Hapy>xHbIll [riaMeTp KoXkyXxa U30JAIHH (IIPU OTCYTCTBHM KOXYyXa - HApYXKHBIN AUaMeTp Dk
W30JIAIUH, IPU OTCYTCTBHH U30JALHH - DK = D), MM

Hapy>xHb1ii tuameTp mrynepa (OTBETBICHHS) WM AUAMETpP LEHTPAIbHOTO OTBEPCTHSI B d
3arIyIKe, MM

JomycTumslil ImamMeTp OTBEPCTHS, HE TPEOYIOIIETO YKPETIIICHHUSI, MM do

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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OTBOJA

BHyTpenHuii tuamerp mryuepa (OTBETBICHHUS ), MM di
OKBUBAJICHTHBINA AUaMETP OTBEPCTHS B JIETAIH C BBITSIHYTON TOPIOBUHON, MM degq
Moaynb ynpyroctu Matepuaiia B X0JI04HOM coctosinuu, MIla E20
Moaynb ynpyroctu Matepuaia npu pacueTHol temneparype, Mlla E
i-s1 4acTOTa COOCTBEHHBIX KojleOaHui TpyOompoBoaa, ' fi
i-s1 9acTOTa BO3MYIIAOMIEH HATPy3KH, [T fip
[TapameTp, XapakTepHU3yIOMNK KOHIIEHTPAIHIO HATIPSDHKCHUH H3TH0a B TPOMHUKE H
BricoTa BBITYKIION YacTH 3ariyIKH, MM h
PacuerHble 3HaU€HMsI BEICOTHI BHELTHEHW U BHYTPEHHEH 4acTH LITyLEpa, MM hb, hbl
MOMEHT MHEPIMH TTOTIEPEYHOr0 CEYESHUs TPYOBI, v 1
MoOMEHTBI MHEPLUU [IOIIEPEYHOr0 CEYEHMsI IUTYLEPa, v Ip
ITonsipHBIl MOMEHT MHEPLIMU ITIONIEPEYHOTO CEYEHMSI IUTYLIEPa, vt Ipb
Kosdhpumment naTeHcHPUKAIN M3rHOHBIX HANPSHKEHUH M3 TUIOCKOCTH TPOWHUKA HUITH i0

Koadpduument nHTEHCHPUKAIMKA H3TUOHBIX HAMPSDKEHUH B IDIOCKOCTH TPOWHHKA WA

OTBOJIA
MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax:
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JAAaBJICHUA U JOIIOJTHUTEIIbHBIX HArpy30K U TOJIBKO OT JIEUCTBHS BHYTPEHHETO AaBJICHUSA

Koaddpunment nHTEHCUPUKAITIK HATTPSHKSHUH B OTBOAAX ki
Koaddumment rudkoctr M30rHyTOH TPyOBI O€3 ydyeTa CTECHCHHOCTH JedopManuu ee Kp
KOHIIEBBIX CEUCHHUI

Koa¢ppuument rubkocTd M30THYTOM TPYyOBbI C Y4ETOM CTECHEHHOCTH AedopMmaiuu ee K%
KOHIICBBIX CEUCHHUU

AMiuiatyaa 3(GQGEKTUBHOTO 3HAYCHUS KOA(PPHIMECHTa HHTCHCHBHOCTH HAINPSDKCHHIA, Kaein
COOTBETCTBYIOIIIETO Nopory ycranoctu, MIla

Pacuernas pnunHa sneMeHTa, MM /
JmHa TpyOBI M TIpoieTa, M M
Wzrubatormmii MOMEHT, IeHCTBYIOMIHMHA U3 TNIOCKOCTH TPOMHUKA WM OTBOMA, HXMM Mo
W3rubaromiuii MOMEHT, ASUCTBYIONINHA B TUIOCKOCTH TPOHHHKA WIIH 0TBOJA, HXMM M;
Kpyrammit moment, Hxmm My
IToronnas macca Tpy0OIpoBO/Ia, KI/M m
OceBoe ycuine OT JOMOJHUTEIbHBIX Harpy3ok, H N
PacueTHoe 4YHCIO TMONHBIX IUKJIOB, COOTBETCTBEHHO OT COBMECTHOTO JCHCTBHUS N¢, Nep
BHYTPEHHErO JaBJieHUS M JIOMOJHUTENIBHBIX HArpy30K W TOJBKO OT JEUCTBUA
BHYTPEHHETO JaBJICHUS

Uucno NOJHBIX LUKIOB, COOTBETCTBEHHO OT COBMECTHOIO JACHCTBHSI BHYTPEHHETO Ned, Nepd

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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Uucno NoiaHbIX LHUKIOB, COOTBETCTBEHHO C aMIUIUTYIOW SKBUBAJIEHTHOIO HANpPSKEHUS Nci, Nepi
cey, U C pa3MaxoM KosieOanuii nasienus /1P,

JlommyckaeMoe YHCIIO TOJHBIX IUKIIOB MPU BUOpaIuu [Nk
Yucno 060poToB Basia, 00/MUH n
PacuetHOoe BHyTpeHHee H30BITOUHOE WM HapykHoe naBieHue, Mlla. Ilpurumaercs P
cormacHo 11. 1.3.2 1 1.3.5 cOOTBETCTBEHHO.

Jomyctumoe u30bITOUHOE BHYTPEHHEE WIIM HapykKHOe AaBieHne, MIla [P]
Pabouee u ycoBaoe nasnenue, MIla Pp, PN
[omepeunsle ycumms, NEeHCTBYIOMKE B IBYX B3aMMHO NMEPICHIUKYIISPHBIX TUIOCKOCTSIX, 00, Oi
H

Panuyc kpuBHU3HBI OCEBOM JIMHUU OTBOJA, MM R
Panuyc ckpyriaeHus ropJOBHHBI B TPOMHUKOBOM COEIUHEHUH, MM r
HomuHanbHas TONIIMHA CTEHKU TPYOBI WK (haCOHHOH JIeTali, MM s
HomuHanbeHas TONMIIMHA CTEHKH IITYIIEpa, MM Sh
PacueTHas ToMIKMHA CTEHKK MaruCTpaau TpOMHUKA IpH jy = 1.0, MM S0
Pac4eTHas TonmuMHa CTEHKH IWTyNepa TpOHUKA 1pH jy = 1.0, Mm s0b
PacuerHbIe TONIIMHEI CTEHOK TPYO M (pacOHHBIX IeTanei, MM SR, SRi

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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OKBUBAJICHTHAs TOJIIMHA CTEHKU MarucTpaiu TPOMHUKA, MM s?
Pacuernas temrniepatypa creHkH TpyOonpoBosa, °C. [Ipuaumaercs coriacHo 1. 1.3.7 T
OUKTUBHBIE TeMIlepaTypbl NMpPU pacueTe BBICOKOTEMIIEPATYPHBIX TPYOOIPOBOJIOB Ha 2f, T5f
stanax 2 u 5 nosepouyHoro pacueta. °C. [Ipunumarorces cornacto m. 5.1.7

CKOpPOCTb ITOTOKA B TPYOOIPOBOE, M/C V
MOMEHT CONPOTHUBICHUS MONIEPEYHOT0 CEUeHHs IIPH U3ruoe, MM w
CuitoBoii (hakTop Ha i-TOM 3Tare pacdyera Xi
Koadpunment HanexHOCTH U1 HArPY30K WIIM BO3JACHCTBHH i-TOTO THIIA gi
Be3pasmepHsbIii mapaMeTp, XapaKTEepU3YIOUIMH IOHMXEHHYIO >KECTKOCTh OTBOAA MHpPH /
JeWCTBUN M3THOAONIET0 MOMEHTA

Koaddpunment crecuenus aedopmariy u3rnda Ha KOHIAX 0TBOJA x
CyMMa yKperIsSoumx mionaueu, MM SA

BpemeHHOe cONpOTUBIIEHHE PAa3phIBY COOTBETCTBEHHO IMPU pacueTHOIl Temmeparype U
20°C, MIla

IIpenen TexydecTu COOTBETCTBEHHO IpHU pacueTHol TeMnepaType u 20°C, MIla

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru
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A
YCnoBHBIHN Ipeen TeKy4ecTH pH ocTaTouHoH nedopmarmu 0.2% COOTBETCTBEHHO MPHU
pacuetHo# Temmeparype u 20°C, MIla
]
Tynz: Ty
YCnoBHBIN Mpeen TeKy4ecTH pH ocTaTouHoH nedopmarmu 1.0% coOTBETCTBEHHO NPy
pacuetHo# Temmeparype u 20°C, MIla
]
Ta1n-Tp

VYCa0BHBIM Npenen AJUTENBbHON INPOYHOCTH Ha pecype 10° wacos IIpM  pacyeTHOMI

teMmieparype, Mlla

ermﬁ

YCIOBHBIN MpeeT MOJ3YYeCTH MPU PACTSDKCHHM, 0OYCIIaBIMBAONIHKA AedopMaIuio B

1% 3a 10° yacos IIpu pacdeTHo! Temmeparype, MIla

L0400
PacyeTHOE KOJIBLIEBOE HANPSIKEHUE OT BHYTPEHHETro naBieHus, MIla K
AMIIUTY b SKBUBAJICHTHOTO HAIPSDKEHHS MOJHOTO LUKIA i-TO PEKUMa Harpys>KeHHS, Sae, Saei
MIla
MPOMBILLIEHHAR W JHONOMMYeCcKan Ge30NacHOCTS, PasmeweHne pexnamo
oXpaHa TpyHa, ayauT M capTudUkaLas, 4 e gokymenTax: 11
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MakcumarnbHast aMIUIUTY/1a HanpspkeHui ipu BuOparn, MIla

Saev

PacuerHas u normycTiMasi aMIUTUTY Ikl HANpsDKEHUH 1ipu BuOpauuu, MI1a

{saev}, [saev]

ITpuaumaeTcs cormacHo 1. 1.5.7

DxBuUBaJeHTHOE HanpshkeHue, MIla Se
CyMMapHOe cpefiHee O0CEeBOe€ HAIPsHKEHHE OT BHYTPEHHETO JAaBJICHUS, OCEBOH CHIIBI H Sz
n3rubaroiero Mmomenra, MIla

CpenHee oceBoe HapsHKEHHE OT BHyTpeHHero aasierus, Mlla Spz
OceBoe HampspKeHHE OT u3rudaromero momenta, MIla SzM
Hamnpsoxenue ot oceBoit cuisl, MITa SzN
JomyckaeMble HampsbKeHHs MpH  pacdyeTHOM Temmeparype u mpu 20°C, MlIla. [s], [s]20
OrnpenensitoTes coryacHo m.1.4

JomyckaemMass aMIUTMTyJa 3HAKONICPEMEHHBIX  HANPSDKCHUA TIPU  [TUKIHYCCKHX [sal
BozjeicTBusAx, Mlla

JlomyckaeMasi aMIUTUTY 1a BHOPAITUH, MKM s?
KacatenpHoe HampsbkeHHe oT KpydeHus, MIla

KoadpdumuueHT mnpoyHOCTH 3JEMEHTa CO CBAapHBIM I[IBOM HPH  PACTSDKCHHH. Jy
IIpunnumaercs cornacuo m. 1. 1.5.1-1.5.5

KosdhpummeHT mpodHOCTH d3IeMeHTa ¢ MOMEePEeYHBIM CBAapHBIM IIIBOM MPH H3THOE. jw

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru
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Koaddunmenr mnpouHocTn sreMeHTa C YIJIOBBIM CBapHbIM HIBOM. [IpuHHMMaercs JL

corjacHo 1. 1.5.8

KOBqu)I/IHI/IeHT MMPOYHOCTHU DJJICMCHTA, oc1abIeHHOro OTBEPCTHUCM. Brruucasrores B ]d

COOTBETCTBHH C 1. 3.4.3

KoadduuueHT ycpemHeHns KOMIICHCAIIMOHHBIX HANpshKeHUU. [IpHHUMAETCs COTJIacHO c
m 5.1.7

KoaddunueHt penakcannyd KOMICHCAIMOHHBIX HanpspkeHUU. [IpuHUMAaeTCs COrjiacHO d
m 5.1.7

[MapameTrp BHYTpEHHETO AaBJICHUS w, Wp
j-5 HE3IIAs KPyTOBasi 4acTOTa COOCTBEHHBIX KOJIeOaHUH, pannuan/c wj
j-91 HU3IIAs TEXHUYEeCKas 9acToTa COOCTBEHHBIX Koyebanuii, [ Ji

1 OBHIUE ITOJOKEHUSA

1.1 O0sacTh NpUMEeHEeHM

1.1.1. Hacrosiuuii craHgapT COAEPKHUT OCHOBHBIE IOJOXKEHHS IO pacyeTam Ha
CTaTMUYECKYI0 M  IUKIMYECKYI0 IPOYHOCTb, a TaKKe BHOpaALUI0  CTaJbHBIX
TEXHOJOTMYECKUX TpyOOIpoBOAOB ¢ pabouell TemmepaTypoil oT muHyc 70 10 mItoc
700°C, napyxubM naBienuem 1o 0,1 MIla (BakyymHBIH TpyOONpoBOI), BHYTPEHHHM
n30bITOYHBIM faBiieHueM a0 10 MIla u OTHOIIEHHWEM TOJIIMHBI CTEHKH K Hapy>KHOMY
nuamerpy (s - ¢)/D <0,2.

1.1.2. Cranmapt pacnpocTpaHseTcsi Ha MPOEKTUPYEMbI€, BHOBb M3TOTaBIMBAEMbIC U
PEKOHCTPYHPYEMBIE CTALHBIC TEXHOJIOTHYECKHE TPYOOIIPOBOIBI, SKCIUTYaTHPYIOIIHECS
Ha OTACHBIX IMPOM3BOJICTBEHHBIX 00BEKTAX B 3aKPHITHIX I[€XaX, HAPYKHBIX YCTAaHOBKaX, a
TaKKe MPOKJIAAbIBAEMbIX HAJ3¢MHO Ha HU3KUX, BBICOKHX OIOPaXx, 3CTaKagaxX M IMOJA3EMHO
B HEMPOXOAHBIX W TOJYNPOXOMHBIX KaHamax. CTaHmapT HE pacmpocTpaHsIeTCs Ha

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 13
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TpyOONpPOBOIBI, TPEOOBAaHUS K MPOYHOCTH U HAJCIKHOCTH KOTOPBIX PETIAMEHTUPYIOTCS
HOpMamH [23].

1.1.3. Cranzmapt cofepXuT TpeOOBaHUS MO ONPEACICHHUIO TOJIIUHBI CTEHKH TPYO U
(bacoHHBIX JeTajnel TpyOonpoBoaa U3 yCcaoBUs OOecCIeYeHHs: UX Hecyllel CIoCOOHOCTH
O] IeHCTBHEM BHYTPEHHETO U30BITOYHOTO U HAPYKHOT'O JIaBJICHHUS.

IloBepouHblii pacueT TpyOOHpoBOJa MpPEeIyCMaTPUBACT OLIGHKY CTAaTHUECKOW U
LUKINYECKOH MMPOYHOCTHU IMOJ JEHCTBUEM HArpy3o0K M BO3ACHCTBHH, COOTBETCTBYIOIIMX
KaK HOPMaJIbHOMY TEXHOJOTMYECKOMY PEXKHUMY, TaK U JOIMYCTHUMBIM OTKJIOHEHHSM OT
TaKOIo PeKuUMa.

IIpenycmotpen pacuer TpyOompoBoJa Ha BHOpalMi0O IpH [POEKTUPOBAHMHU,
MYCKOHAJAQJOUYHbIX paboTax M SKciulyaTauuu. [IpuBeneHbl peKOMEHAAIUH 10
ONPENICJICHUIO aMIUIUTYAbl M YacTOThl MyJIbCAallMi JaBiieHUs pabouell cpensbl,
TeHEepUPYEMBIX 000py/JIOBaHMEM, M COOCTBEHHBIX YacTOT KosieOaHHMi TpyOoIpoBoa.
CdhopmynupoBaHbl yCIOBHsSI OTCTPOHKH TPyOOIIpOBOJa OT pe3oHaHca. JlaHbl KpUTEPHH
MIPOYHOCTHU TPYOONpPOBOAA IPU HATMUYMHU BHOpALIUU.

BuyTtpenHue cunoBbie (QAKTOPBl M PEAKIUH OMOP OMNPEACNSAIOTCS PacyeToM
TpyOONpoBOJa Kak YIPYrol CTEPKHEBOW CHCTEMBI C YYETOM peadbHOW THOKOCTH
3JIEMEHTOB U CHJI TPEHHS B OMOPAX CKOJBKEHUS MO METOJaM CTPOUTEIbHOM MEXaHUKH
CTepHEBBIX cucTeM. Harpy3ku Ha 000pyI0BaHUE U OMOPHI OMPEAEIAtoTCa B paboueM U
XOJIOJTHOM COCTOSIHUSIX TPYOOTPOBO/Ia, a TAKXKE MPU UCTIBITAHUSX.

OneHka NpoYHOCTH IPOBOAMTCA PA3AEIBHO HA JIEHCTBUE HE CaMOYPAaBHOBELIECHHBIX
Harpy3ok (BeCOBbI€ U BHYTPEHHEE JaBJICHHUE) U C YUETOM BCEX Harpy’karolux GpakTopos,
B TOM YHUCIJIE TeMIlepaTypHbIX Aegopmanuii. [Ipu cobmoneHNH yCcIoBUN IHMKINYECKOM
IIPOYHOCTH, JIOIYCKAETCS 3HAYUTENIbHAs] KOHLEHTPalUs MECTHBIX HAIPSHKCHUH,
00YCJIOBJICHHBIX TEMIIEPATYPHBIM HaIrpEeBOM B paboyeM COCTOSIHUU TPyOOnpoBoaa.

HpI/IJ'IO)KCHI/IH COACPpKAT MCTOABI PCIICHUA PAaa CHCLII/I(I)I/IHGCKI/IX 3aaa4, CBA3aHHBIX C
pacu€TaM NPpOIYHOCTH U HAACKHOCTHU TCXHOJIOTHICCKUX Tp}I601'IpOBOI[OB.

1.1.4. B 060CHOBaHHBIX CIy4yasX BO3MOXKHO IPUMEHEHHE JAPYTUX METOJIOB pacyeTa Ha
MPOYHOCTh ¥ BUOPAIUIO, OTIMYAIOLINXCS OT HACTOAMMX. Perenne 06 3TOM NMpUHUMaET
pa3paboTUHK MPOEKTA.

1.2 Knaccudpukanus TpyoonpoBoioB

[Ipy mpoBepoUYHBIX pacdeTax B 3aBUCHUMOCTH OT YPOBHsI TEMIIEpaTyp U JUIUTEIbHOU
IIPOYHOCTU MaTepuaja, pa3audaroTcs CpEeIHETEMIIEpAaTypHbIE U BBICOKOTEMIIEPATYPHBIE
TpyOomnpoBobl. K BEICOKOTEMITEPATYPHBIM OTHOCSTCS TPYOOIIPOBOIBI:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 14
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- U3 yrﬂepO[[HCTOﬁ n HI/I3KOJ'ICFI/IpOBaHHOI71 CTaJIu IIpH pacquHoﬁ TCMIICPATYPEC BBILIC
370°C;

- U3 JIETUPOBAaHHOW ayCTEHUTHOW CTaJIA IIPU pacueTHOU Temmeparype Boie 450°C.

K cpenneremnepaTypHbIM OTHOCSTCA TpyOONpOBOABI, pacuyeTHas TeMIleparypa
KOTOPBIX HE MPEBBIIIAET YKa3aHHBIX NPEAEIIOB.

1.3 OcHOBHBbIE 0JI0KEHHUS 110 PACYETY HA MPOYHOCTD U
BHOpaLINIO

1.3.1. Pacuer TpyOOmpoBOIOB Ha MPOYHOCTh OCYIIECTBISCTCS IO PACUYCTHOMY
M30BITOYHOMY JTABJICHHUIO M PACUETHOM TEMIIEPAType C YUYETOM arpeCCUBHOCTH CPEJIbI.

1.3.2. PacueTHOE BHYTpeHHEE U30BITOYHOE JaBjieHue P onpeaensercs pa3paboTYuKOM
TEXHOJIOTMYECKOro npouecca. [lpu atom:

- U1l TpyOOIPOBOIOB, PaOOTAIOIIMX COBMECTHO C ammapaTaMy, PacueTHOE TaBIICHHUE
OIpPEACISIETCSI IO PACUCTHOMY JIABJICHHIO aliapaTa, ¢ KOTOPhIM COSMHEH TPYOOIIPOBOI;

- JUIsl HallOPHBIX TPYOONPOBOJOB LIEHTPOOEKHBIX MalIMH (HACOCOB, KOMIIPECCOPOB,
ra3o/lyBOK) - 10 MaKCHUMaJIbHOMY JABJICHUIO, PA3BUBAEMOMY MU 3aKPHITON 3a/IBUKKE CO
CTOPOHbI HAru€TaHuvsa, a [JIA T[OPIIHCBBIX MallMH - TII0 OaBJICHUIO HﬁCTpOI)IIKH
MNpECaAOXPAaHUTCIBHOIO KilallaHa, YCTAHOBJICHHOI'O HaA UCTOYHUKEC OAaBJICHUS.

1.3.3. [Ipu pacuere Ha MPOYHOCTH TPYOOIMPOBOJIA B PEKHUME HCIBITAHUS PACUCTHOE
AAaBJICHUC TPUHHUMACTCA PAaBHbBIM HAWMCHBIICMY H3 )IaBJ'IeHI/Iﬁ HUCIIBITAHUA DJICMCHTOB
CUCTEMBI (ammapat, KOMIEHCATOp U T.1.).

1.3.4. Ecnu Ha symeMeHT TpyOOIpoBoja JEHCTBYET THAPOCTATHYECKOE aBIICHUE,
cocrapstoniee 5% u Bblle paboyero AaBJIEHUs, TO PACUETHOE JABJIEHUE 3TOIO AJIEMEHTA
JOJI’)KHO OBIThH ITOBLIIIIEHO HA 3TO K€ 3HAUCHUE.

1.3.5. PacueTHOoe Hapy>KHOE AaBlIEHUE ISl BAKYYMHBIX TPyOOIPOBOAOB MPUHUMAETCS
MCXO0JI U3 0COOCHHOCTEH TexHoIorn4eckoro nporecca 10 0,1 MIla.

1.3.6. Ilpu pacdere BaKyyMHBIX TPYyOONpPOBOJOB OCTAaTOYHOE [ABJICHHWE JOJDKHO
npesbimath 0,001 MIla [14].

1.3.7. PacuetHass TemmepaTypa CTEHKH NPUHHUMAETCS PaBHOW MaKCUMAJIbHOMU
TeMIeparype cpezpbl (Ipu OTCYTCTBUU TEIJIOBOTO pacuera) COrIaCHO TEXHOJIOTMYECKOMY
perIaMeHTy WJIM MPOEKTY Ha TEXHOJOTUYECKUHA TPYOOIIPOBO/I.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 15
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1.3.8. Ilpu pacuere peraneil TpyOOmpoBOJOB Ha YyciaoBHOoe naBieHue (Py),
npuauMmaemoro no I'OCT 356-80, 3a pacdeTHyro TeMIeparypy CileayeT NpPUHHUMATh
200°C.

1.3.9. CgpoiicTBa Marepuana (JIOIMyCKaeMble HANPSIKEHUs, MOMAYJb YIPYTOCTH,
KO3(QQUIMEHT JUHEHHOro pacIIUpeHUss M T.I.) ONPEAESIOTCS IpPH  pacueTHOMH
temneparype. llpm oTpunarenbHONM pacdyeTHOM TeMmIepaType CBOWCTBAa Marepualla
IIPUHUMAIOTCS U1l TeMieparypsl 20°C.

1.3.10. PacueTHble 3Ha4YeHMs] HArpy30K U BO3JCHCTBHUI IPU OLIEHKE CTATUYECKOH
LUKINYECKON TPOYHOCTHU ONPEAEIIAIOTCS KaK IPOU3BEACHNE NX HOPMATUBHOIO 3HAUYEHUS
Ha KO3((UIMEHT HaNeKHOCTH gj. TUIbl HArpy3oKk M BO3JEHCTBHH, a Takxke
COOTBETCTBYIOLIME KOA(PPHUIIMEHTHI HAJIC)KHOCTH gj, IPUBEICHBI B pazere 2.

1.3.11. AMIIIMTYObl M 4YacTOTHl MyJbCallUi JaBJIEHUS B TPyOONpPOBOJE, a TAKKe
4acTOThl COOCTBEHHBIX KOJIEOaHUH, ONpeAEISIOTCS COTJIacHO paszenaM 2.2 U 6.

1.3.12. [Ina nmpenBapUTENbHON pacCTAaHOBKHM NMPOMEXKYTOYHBIX OINOP PEKOMEHAYETCS
nosib3oBatbes [Ipunoxxennem 1.

1.3.13. TloBepouHsblii pacyeT TpyOOIPOBOJIOB Ha MPOYHOCTH BBIMOJIHAETCA COTJIACHO
pasfeny 5 ¢ y4eToM Harpy3oK M BO3ACUCTBHIN, BO3HMKAIOUIMX IIPU CTPOUTENBCTBE,
UCTIBITAHUAX U DKCIUTyaTalui. BHyTpeHHHE cuioBble (aKkTOpbl B PACUETHBIX CEUCHMSAX
TpyOOIpoBOJa OMPEAETSAIOTCS METOJAMU CTPOUTEIIBHOM MEXaHUKHU CTEPKHEBBIX CUCTEM
C YYETOM MOBBIIIEHHOM TMOKOCTH OTBOJOB M IITYIIEPOB (OTBETBJICHUN) TPOWHUKOB U
Bpe3ok (mpuioxenue 2). TpyOompoBonHas apmaTypa paccMaTpuBaeTcs — Kak
HeJlepopMupyeMoe TeJlo.

1.3.14. BeiOop »neMeHTOB (IaHIIEBBIX COSAMHEHUN i pabovmX yCIOBHUI OMUCAH B
[Ipunoxxenun 3.

1.3.15. Pexkomennmanmuu 1O BbIOOPY CHIB(OHHBIX M JIMH30BBIX KOMIIEHCATOPOB
conepsarcs B [Ipunoxenun 4.

1.3.16. Meroasl 3amuThl TPYOONpPOBOMOB OT BHOpAlMM paccMaTpUBAaIOTCA B
[Ipunoxenunu 3.

1.3.17. Pacuer Ha3Hau€HHOIO pecypca (PacyeTHOTO CpoKa CIy>KObI) TpyOOIpoBoJa
npuseneH B [Ipunoxxenun 6.

1.4 lonyckaeMble HANIPSAKEHUSA

1.4.1. JlonmyckaeMoe HampsiKeHHUE [s] pu pacueTe TpyO M COCTMHHUTENBHBIX JeTaei
TpyOOINpOBOJa HA CTATUYECKYIO TPOYHOCTh

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 16
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- IJIg YIIICPOAUCTBIX U HU3KOJICTUPOBAHHBIX cranei

T JF L1334 Jpﬂ,ﬂ Jm,rms Jpl.lil.-'llils
247 1.5 15 710

[cr]= tritl

(1.1)

- I ayCTCHUTHBIX crane

(o] = tuin Ty Tno Tyng Truone
24715 7 15 7 10

(1.2)

[Ipn onpeneneHMn  JOOMYCKaeMbIX HANPSKEHUM UL CpeJHETEMIEpaTypHBIX

TpYGOIPOBOOB  XapakTepuCTHKH  jummTensHoil npounoctu — milfu  FLIY IF e
ucnone3ytorcs, T.6. B (popmynax 1.1 u 1.2 octaroTcss TOJNBKO IBa TEPBBIX WICHA B
CKOOKax.

1.4.2. HopmaTuBHBIE 3HA4YEHUs [s| AOMyCKAeTCsl NMPUHUMATh Ul DJIEKTPOCBAPHBIX
TpyO u aeraneit no [1], a GecoBHbIX - 1o [23].

1.5 KoappuuueHTHI IPOYHOCTH CBAPHBIX COCIUHEHUH

1.5.1. KoohduuuenTsl NMpOYHOCTH jy Ul CTBIKOBBIX CBapHBIX COCAMHEHUH IIpH
pacTsDKEHHHM  OT  JIaBJICHMsI, BBIMOJIHEHHBIX JIIOOBIM  JOMYIIEHHBIM  CIIOCOOOM
(aBTOMATHYECKOM,  IMOJyaBTOMAaTHUYECKOW  WJIM  PYYHOHM  JyTOBOM  CBapKoi),
o0ecreunBaIIUM TOJHBI TpoBap MO BCEW [UIMHE CTHIKYeMbBIX DSJIEMEHTOB, IPHU
MPOBEJICHUN KOHTPOJIS IBa paauorpadueil WiM yibTpa3ByKOM IOJ BCEHl UIMHE IIBa
MpUHUMAIOTCS 10 Tadmwuie 1.1.

Tabmuma 1.1
HIJ-DMI:.II.I.I.I'I'EHHEH W IKONora4eckan 'EBEOI'IEGH'I}E'I'I:._ P‘ﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 17
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Jy TIPH PacueTHOM
TeMIiepaType
Cranp 1 crocod cBapKu
510°Cu | 530°Cu

MeHee Gonee
VYriaepoaucras, HU3KOJIETHPOBAHHAS, MapraHLOBHUCTAas, XPOMOMOJIHOAECHOBas U 1.0 1.0
ayCTCHHUTHAS MPH JO0M crtocode CBapKu
XpomomoIinbieHOBaHaeBasi U BBICOKOXPOMUCTASI:
- TIPH 3NEKTPOIIIJIAKOBOM CBapKe 1.0 1.0
- TIPH JIEKTPOHHO-JTy4EBON CBapKe 1.0 0.9
- TIPH PYYHOM IyroBOM CBapKe, KOHTAKTHOW CTHIKOBOI CBapKe, aBTOMaTHYECKOU 1.0 0.7
CTBIKOBOH CBapke oz (irocom

Il pumeuyanue: npu pacuetHoit Temneparype ot 510 C no 530 °C 3naueHue
KO QUIIMEHTA jy, ONIPEAENAETCS JMHEHHBIM HHTEPIIOIMPOBAHUEM MEKTY YKa3aHHBIMH
3HAYEHUSIMHU.

1.5.2. KospduuueHnT NnpoyHOCTH CTHIKOBOIO CBAPHOIO COEAMHEHMS jy, KOHTPOIb
KayecTBa KOTOPOTo paauorpadueil Win yiabTpa3ByKOM JIOMyCKaeTcs MPOU3BOIUTH HE 110
BCEH JUIMHE Ka)KI0T0 1IBA, PEKOMEH/YETCsl IPUHUMAThL PABHBIM 3HAYEHHMIO j), COTJIACHO TI.
1.5.1, yMHO)K€HHOMY Ha BEJIUYHHY:

- IpU BBIOOPOUYHOM KOHTpoJie He MeHee 10% anmuubl qanHoro miBa - 0.8;

- IpU OTCYTCTBMM KOHTPOJII WJIM NPHU BBHIOOPOYHOM KOHTposie meHee 10% inHbI
nagHoro msBa - 0.7.

1.5.3. Tlpy Hanu4uuM CMEIICHHs KPOMOK CBApHBIX TPYyO KOI(PGUIMEHT MPOYHOCTH
CBAPHOI'O0 COEIMHEHUS jy, ONPEAETEHHBIA B COOTBETCTBUU ¢ mml. 1.5.1 u 1.5.2, nomxen
ObITh YMEHBIICH IMPOMOPLHUOHAIBHO CMELIEHUI0 KpoMoK. Hampumep, mpu cmemeHUn
KpoMoK Ha 15% 3nauenue ko3duirenta 101KHO ObITh yMHOKEHO Ha 0.85.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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1.5.4. Tlpu cxaTuum CTBIKOBOTO CBApHOI'O COEAMHEHUS KOI(P(UIMEHT HPOYHOCTH
NPUHUMAETCA paBHBIM jy =1.0.

1.5.5. Ilpu pacuyere OecmIOBHBIX TpyO M jAeTasell KO3(QQHUIHUEHT NPOYHOCTH
NPUHMMAETCS paBHbIM jy = 1.0.

1.5.6. Ycunenue cBapHOro IlBa IPH ONpeaeaeHUH K03 HUIUMEHTa IPOUYHOCTH jy HE
YUUTBIBACTCA.

1.5.7. KoadduueHT npoyHOCTH MOMEPEYHOTO CBAPHOTO CThIKA TPYO U JAeTaneil mpu
usrube j, ompeznensercs B cooTBeTcTBHHM ¢ mm. 1.5.1-1.5.5, HO He Ooyiee 3HAYCHMIA,
MpHUBEICHHBIX B Tabmuie 1.2.

Tabmuua 1.2

Jjw nnst Tpy6

Cranb

BecmoBHBIX | DnexTpocBapHBIX

AyCTeHHUTHasi XpOMOHHUKENEBas U BHICOKOXPOMHUCTAs 0.6 0.7

XpoMoMoInOAeHOBaHAANEBAS IPU PACUETHON TeMIepaType:

- 510°C u meHee 0.9 1.0
- 530°C u Gonee 0.6 0.7
YriepoaucTas, MapraHIIOBUCTAs H XpPOMOMOJIHOIEHOBAS 0.9 1.0

Il pumeuanue: npu pacaetnoit Temmneparype ot 510°C mo 530°C ko3 duiiueHt j
ONPEACIISIETCS TUHEUHOW MHTEPIOJISIITUCH.

1.5.8. KoaddumueHTs! MPpOYHOCTH jI, IS YTJIOBBIX M TAaBPOBBIX CBAPHBIX COSAUHEHUMN
MPUHUMAIOTCSI B COOTBETCTBHH C I1. T1. 1.5.1-1.5.5, HO He GoJiee cieayomux 3HaYeHUN:

- NP KOHTPOJIE MIBa paarorpaduyecKuM WU YIbTPa3BYKOBBIM METOJAMH IO BCEH
qimHe mBa - 0.8,

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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- IIp1 BEIOOPOYHOM KOHTPOJIE WIIM IPU OTCYTCTBUH KOHTPOIS - 0.6.

1.5.9. KoadduuueHT mnpoyHOCTH CBApHOTO MIBa A COCIUHEHUNH B HAXJIECTKY
NPUHUMAETCS B COOTBETCTBHH C I1. 1. 1.5.1-1.5.5, Ho He Gonee 0.6.

1.5.10. Hdomyckaercsi NpUHUMATh Jpyrue 3HAUYEHUS KOI(PPUIMEHTOB CHIKEHUS
NPOYHOCTH CBAapHBIX COEIMHEHMH (jy, jw M jL C Y4E€TOM YCIOBMH SKCIUIyaTallud M
rokasareseil KayecTBa 3JIEMEHTOB TPYOOIPOBOJIOB.

1.6 PacuerHast ¥ NOMUHAJBbHAA TOJIIMHLI CTEHOK
3JI€eMEHTOB

1.6.1. Jlnsa ompenesieHusi pacueTHOM TOJNIIUHBI CTEHKH SR dJEMEHTa TpyOorpoBoja
UCIOJB3YI0TCS (POPMYIIBI pasnena 3.

1.6.2. HomuHanpHas TOJMIIMHA CTEHKH 3JIEMEHTA OINpPEAEseTCs C y4eTOM NMPUOaBKU C,
HCXOJIS U3 YCIIOBUS:

s3sR+c

(1.3)

C OKpyIJIeHHEeM 10 Onwxkaimieil OOoNbIIeid TONIIMHBI CTEHKM IO CTaHIapTaM WA
TEXHUYECKUM YCJIOBUSAM. JloMmycKaeTcs OKpYTJIEHHE B CTOPOHY MEHBIIEH TOIIIMHBI
CTEHKH 3JIEMEHTA, €CJIM Pa3HUIla He TpeBbImaeT 3%.

PekoMeHnyeMble HauMEHbIINE 3HAYEHHs] HOMMHAJIBHOM TOJIIMHBI CTEHKU TPyO win
(acoHHBIX JeTaneil B 3aBUCUMOCTH OT Hapy>XKHOro nuameTrpa D mpuBeneHsl B Tabiuie

1.3.

Ta0muma 1.3

D £25|£57| £ |£219(£325|£377|3426
114

Haumenrsiiass HOMUHAaJIbHAS TOIIIMHA CTEHKH, MM 10 (15]20 | 2.5 3.0 3.5 4.0

1.6.3. CymmapHast npu0aBka K TOJIIIUHE CTEHKH ¢ BBIYUCIAETCS 10 hopmyie:

c3c1top,
(1.4)
np-Dthlllﬂ'ﬂHHEH W 3HoONori4Yackan ﬁB:!ﬂI'IECHDE'I’h, pﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 20
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rac

C1 - TCXHOJOIrndycCKasa HpI/I6aBKa, paBHad MUHYCOBOMY OTKJIOHCHHWIO TOJIIIMHBI CTCHKH
0 CTaHAapTaM U TCXHUYCCKHUM YCIIOBUSM;

¢2 - mpubaBKa Ha KOPPO3HIO U 3PO3UI0, IPUHUMAEMasi COTIacHo [14] umm orpacieBbM
JOKYMEHTaM C YYE€TOM PacyeTHOT0 CpOKa IKCILTyaTallUU.

1.6.4. Jlns Tpy0O-3aroToBOK, UCIONB3YEMBIX JIs1 THOKM OTBOJOB HA CTaHKaX, MprUOaBKa
€1 paBHa CyMMe€ JIOMYCKOB Ha MHUHUMAJIBHYIO TOJIIMHY CTEHKH TPYOBI-3aTOTOBKU W
MakcuMajabHOe yTOHeHuWe mpu ruOke. I[locmennsist BenMuMHA TIPU  OTCYTCTBUHU
CHeNHalbHBIX YKa3aHul omnpenensercs no ¢opmyne s/(1 + 2R/D).

1.6.5. Ina neraneii TpyOONpOBOAOB, MOJIY4YaeMbIX CBapKoW M3 TpyO (CEKTOpHBIE
OTBOJIbI, CBapHble TPOMHMKM W T.N.) mpubaBKa €, paBHA JOMYCKY HAa MHHUMAJIbHYIO
TOJIIIMHY CTEHKH TPYObI-3arOTOBKH.

1.6.6. [lnsa neraneit TpyOOIPOBOIOB, M3TOTABIMBAEMBIX U3 TPYO MyTEM ropsvyero u
XOJIOAHOTO J1e(OpMHUPOBaHUs, MPUOaBKa €, paBHA JOMYCKYy Ha MHUHHUMAJIbHYIO TOJILIMHY
CTCHKH, YKa3aHHOMY B COOTBETCTBYIOLIUX TEXHUUYECKUX YCIOBHUSX.

2 HAI'PY3KH U BO3JIEUCTBUSA

2.1 Harpy3ku 1 BO31eMCTBHS IIPU PacyeTax Ha
CTATHYECKYI0 M UKJIUYECKYI0 MPOYHOCTH

2.1.1. YuuTeiBaeMble B pacueTax Ha CTATHYECKYI) M I[HUKIWYECKYI0 MPOYHOCTh
HOpMAaTUBHBIE HArpy3Kd U BO3ACHCTBUS, a TAKXKe COOTBETCTBYIOIINE UM KOA(PHUIIUEHTHI
HAJEKHOCTH g; TpuBeAcHb B Tabmuue 2.1. PacuerHble 3Ha4YeHWsT HArpy30K |
BO3JCHUCTBUN  OMPEACISIIOTCS TyTEM YMHOXEHHUSI HOPMAaTUBHBIX 3HAYEHUW HaA
COOTBETCTBYIOIIMN KO DUIMEHT HAASKHOCTH gj. B 000CHOBaHHBIX CIydasx
JIOITyCKaeTCsl MPUHUMATh JIpyTUe 3HaueHUs KO (UIIMEHTOB HAJIS)KHOCTH gj.

Tabnuua 2.1
HopmaruBHBIE HArPY3KU U BO3ACHCTBUS Cnoco0 rmpokaaKu
Koadpunmenr
. HaJIeKHOCTH gj
TIO/I3¢MHBII .
Bun mudp XapaKTepUCTUKA Hanzemusbrii
B KaHaJe
MPOMEILLNEHHAA W IKONOMMYECcKan BE3oNACHOCTL, Paamewerue pexnams
oXpaHa TPYQa, ayauT v cepTrdukaLms, 4 e gokymenTax: 2]
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1 [CobcTBeHHBII Bec TpyO, neranei, 1.1
apMarypsl 1 00yCTpPOHCTB
2 |Bec uzonsuuu 1.2
[TocTosiHHbIE
3 |IIpenBapurenpHas pacTsikka 1.0
TpyOOIpoOBOJa, HATAT YNPYIHX
oriop, TpeHue B oropax
CKOJIbYKECHUS
4 |BuyTtpenHee naBieHHE 1.0
5 |TemmeparypHble nedopmManun 1.0
JnmurenbHbIe
BpPEMCHHBIC
P 6 |Bec TPaHCIIOPTHPYEMOTO 1.1
BeIIIeCTBa
7 |Bec oTiI0€eHUN U KOHIEHcATa 1.2
8 [CHeroBas 1.4
9 |Tononennas 1.3
10 |BerpoBas 1.4
KpaTtkoBpemeHHBIC
11 |IIpu cpabaTbhIBaHUU 1.4
NpeI0XPaHUTENBHOTO KilalaHa
12 |IIpu CTpOUTENBCTBE U UCTIBITAHUIX 1.0
13 |Pa3pymenue obopynoBaHus, 1.0
Oco0Obie .
TUIPABINYECKUHN yaap

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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prweltaHue: 3HAK «1+» O3HA4YaeT, uTO JaHHAasd Harpyska ujin BO3ACHUCTBHUE YUUTBIBAIOTCA
B pacUCTC HAa NPOYHOCTD, a4 3HAK «-» UTO HC YUYHUTHIBACTCA.

2.1.2. K KpaTKOBpPEMEHHBIM BO3JICHCTBUSAM [JOIyCKAE€TCS TaKXKe OTHOCHUTH
KpaTKOBPEMEHHBIE MpPEBbILICHUs JaBieHus (mwudp 4) m temmneparypsl (mudpp 5) mo
CpPaBHEHHMIO C pAacyeTHBIMU 3HaueHUsMH. Hanpumep, naBieHue U TeMIepaTypHbIE
nedopManuy B COCTOSIHUM UCTIBITAHUH, TPONapuBaHU U T.1.

2.1.3. Ilpu pacuere TpyOONpOBOAa B COCTOSIHUN TMPABIMYECKUX UCIBITAHUHA, BMECTO
BECa TPAaHCIOPTUPYEMOrO BEILECTBA 3aJacTCsl BEC BOJBI, PACUETHOE JABICHUE IIpU
MIPOBEICHUH UCIIBITAHUM U TEMIIEpaTypa MPOBEJCHUs UCTIBITAHUH.

2.1.4. TloBepouHblii pacueT TpyOOMpPOBOJA OCYIIECTBISECTCA KaK HA TMOCTOSIHHBIE U
JUTUTEbHBIE BPEMEHHbBIE HArpy3ku ¢ mudpamu 1-7 B tadn. 2.1 (no pexumy I1IH). Tak u
Ha JIOTIOJHHUTEIbHBIC BO3ACHCTBUS KPATKOBPEMEHHBIX M OCOOBIX Harpy3ok ¢ mmdpamu
8-13 B Tabx. 2.1 (mo pexumy [IIKOH). CootBerctByromue pexxumam [1JIH u ITJKOH
KPUTEPUU IPOYHOCTH MPUBEICHBI B TyHKTE 5.4.1.

OO0s3aTenbHBIM SIBISETCS BBINOJIHEHHE MPOBEPOYHOro pacyera mno pexumy I1JIH.
Heo6xoauMocTh JAONOIHUTENBHOTO IMPOBEPOYHOTro pacuera mo pexumy IIJIKOH u
BbIOOp YUMTHIBAEMBIX B pacueTe THIOB KPAaTKOBPEMEHHBIX U OCOOBIX HArpy3ok M3 Talil.
2.1, onpenensercs NPOEKTHOW OpraHu3anuei.

2.1.5. HopmatuBHBIE Harpy3ku OT COOCTBEHHOTO Beca TPyOONpOBOJa U H3OJIALUHU
OIPENIENIAIOTCS Ha OCHOBAHUM CTaHIAPTOB, pabOUYMX YepTeKeH M MAaCHOPTHHIX JaHHBIX
110 HOMUHAJIBHBIM pa3Mepam.

2.1.6. HopmaTuBHBIE Harpy3ku U BO3ICHCTBHS OT MOHTa)XHOH PpacCTAKKU
TpyOONpoBOJa, PACTSDKKM KOMIIEHCATOPOB M HATAra YNPYrUX OIOpP OIpPElessioTCs
IIPOEKTOM.

2.1.7. PacuerHoe  BHyTpeHHee  H30BITOYHOE M  HapyXHOE  JIaBJCHUE
TPaHCIIOPTUPYEMOTI'O BELIECTBA IPUHUMAETC cornacHo 1. 1.3.2 u 1.3.5.

2.1.8. HopmaTtuBHble 3HaueHHs TeMIEpPaTypHbIX JAeopManuil OmpenensoTcs
IIPOEKTOM IO Pa3HOCTU PACUETHOW TEMIEpaTyphl, ONpenesseMol coriacHo m. 1.3.7 u
MOHTQ)XHOM  Temmeparypbl. MOHTaXHass Temreparypa NpPUHUMAETCs  PaBHOM
TEeMIepaType OKpYXKaloIllero BO3/AyXa, B MOMEHT 3aMbIKaHUs TpyOompoBojga B
CTaTUYECKU HEONPEIeTUMYIO CUCTEMY (3aBapKa MOCIIEIHEr0 CThIKa IPU MOHTAXKE).

2.1.9. HopMaTuBHyr0 Harpysky OT OTJIO)KEHHH U KOHAEHCAaTa ONPENENAIOT [0
OTpaciIeBOM HAYYHO-TEXHUYECKOW TOKYMEHTALUH.

2.1.10. HopmaruBHas cHeroBas Harpy3ka Ha €IMHUIy [UIMHBI HaJ3€MHOIO
TpyOOIpPOBOJa pacCUUTHIBAETCA MO hopmyie:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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gsn = SomDj (H/m),
(2.1)

rae So - HOpMaTUBHOE 3HAYEHHME CHErOBOM HArpy3KH Ha FOPU30HTAIBHYIO IIOBEPXHOCTH
3emin B klla, mpuHuUMaeTcs B 3aBUCHMOCTH OT CHETOBOTO PaiioHa IO CTPOUTEIbHBIM
HOpMaM U mpaBuwiaM [26], m - koapduuueHT nepexoja OT Beca CHETOBOIO MOKPOBA Ha
€IMHHLY TIOBEPXHOCTH 3€MJIM K CHErOBOMl Harpy3keé Ha €IMHHLY IIOBEPXHOCTH
TOPU30HTAILHON MPOEKIMU KOXKyXa M30JSIIUU TPyOONpoBOjAa. MPUHUMACTCS PaBHBIM
0.4.

Taxxke peKOMEHIyeTCs YYMTbIBaTh CHETOBbIE HAarpy3Kd Ha ONMPAIOLIUECS Ha
TpyOOonpoBo 00yCTpoiicTBa, KoTOophIe onpenesnstorcs cornacaio CHull [26].

2.1.11. HopmartuBHass BeTpoBas Harpy3ka Ha €IUHULYY JJIMHBI HAJ3€MHOIO
TpyOOnpoBoa, AEHCTBYIOLIask NEPIECHIANKYIISPHO €0 0CEBON BEPTUKAIBHOMN MIOCKOCTH,
orpenensercs 1no Gpopmyie:

qwn = (Wetc + den)Dk
(H/m), (2.2)

r7ie CTaTUUeCKYl0 Wese M AMHAMUYECKYIO Wiyy cOCTaBISIONINE BETPOBOM Harpy3ku B klla
npunuMatorcss no CHull [26], npuueM mnocneaHsis BeIMYMHA HAXOJIUTCA Kak JUist
COOPY’KEHHUSI C IOCTOSTHHOM IIUPUHON HAaBETPEHHOM MOBEPXHOCTH.

2.1.12. HopmartuBHasi Harpy3ka OT OOJelIeHEeHHs Ha eAMHUIYYy JJIUHBI HaJ3€MHOIO
TpyOoIpoBoJa onpenensercs no Gpopmyie

ggn = 0.017bgDk (H /m).
(2.3)

rae bg - TonmMHa ci1od roaonena, MM. Ilpuaumaerca no CHull [26].

2.1.13. HOpMaTI/IBHBIC HarpyskKuv, BO3HUKAOIUC IMPU CTPOUTCIILCTBE W HCIIBITAHUAX
pr6OHpOBOI[a, OIPCACIIAOTCA MPOCKTOM B 3aBUCUMOCTU OT crocoba MMpONU3BOACTBA
pa60T 1 METOJO0B HCIIbITAHUH.

2.1.14. Harpy3ku U BO3JEHCTBUSI, BBI3bIBAEMBIE PE3KUM HapyIIEHHEM HOPMAaJILHOTO
peXuMa HKCIUTyaTalli, HalpuMep: MOJOMKOH 000pyloBaHMS WM CcpabaTbIBAaHHEM
aBapuUiHBIX YCTPOWCTB. YCTaHABIMBAIOTCSI B IPOEKTE C Y4YETOM OCOOEHHOCTEH
TEXHOJIOTMYECKOr0 IUKJIa MPOU3BOACTBA. BO3HMKaromMe NpU 3TOM Harpy3ku, B TOM
quCclie OT THIPABIMYECKOTO yJapa, ONPEAEIAIOTCS C IOMOILBIO CIIEHUAIbHBIX PAaCUETOB.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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2.2 JInuHaMUYeCKHe HATPY3KH U BO3ACUCTBUA NPH
pacueTrax Ha BUOpaUI0

2.2.1. Harpy3ku u BO3ACHMCTBHS, BBI3BIBAIOIINE BUOPAIMIO TPYOOTIPOBOIOB, Pa3IEISIFOTCS
Ha TPYIIIIHL:

a) MEXaHWYeCKHe BO3ACUCTBUS Ha TPyOONpPOBOJ CO CTOPOHBI 00OpYJIOBaHUA,
BBI3BAHHBIE HEYPABHOBEUIEHHOCTBIO ABMXKYIIMXCS MAcC, N3HOCOM MOAIIMITHUKOB U T.1.;

0) HecTalOHapHbIE THPABIMYECKIE BO3CHCTBUS B pe3yJibTare:
- IyJIbCAllUY AABJICHUS Ha BXOJIe B TPYOOIIPOBOJ OT KOMIIpECCOpa M HACOCa;

- IPOXOXKJEHUS MO cUCTeMe ABYX(a3HOH cpelibl, OCOOCHHO, B MPOOKOBOM PEXKHUME,
KaBUTAIUU U T.IL.;

- OTPBIBHBIX TEYSHUH 32 MECTHBIMU COIIPOTUBJICHUAMMU.

2.2.2.  AMmmryzasl  BO30OYXKAAIOLIMX  BUOpalMIO Harpy3oK M BO3IEHCTBUI
OTIPENIENIAIOTCS PACYETOM HJIM U3MEPEHUSIMH B MpOIECCe IMyCKO-HAIAaJOYHbIX paboT H
3aal0TCA B BUJAC IEPEMEUICHMM WM BHEIIHUX cWil. IIpu olLieHke HecTalnoHAapHBIX
THIPOAMHAMHYECKUX BO3ACHCTBHI paccMaTpUBAaIOTCS T€ CEUEHHUs TpyOompoBoja, Ie
MIPOUCXOAAT U3MEHEHMSI BEIMYMHBI M HAIIPaBJIIEHUs CKOPOCTH MOTOKA.

2.2.3. CrexTp 4acTOT IMyJbCAlluH, F€HEPUPYEMBIX MOPIIHEBBIMU M IIEHTPOOEKHBIMHU
MallluHaAMH

4= 1M
i T
6
(2.4)
roe i = 1, 2, 3... - HOMEp TapMOHHKH, 7 - YHCIO OOOPOTOB Bajia B MHH., M - YUCIIO

MUIMHAPOB MOPIIHCBBLIX WX YUCJIO JIOMATOK HCHTpO6e)KHBIX Har"ue€TarcCiibHbIX MalllkH.

2.2.4. Ecnu BO30yauTeNnssMH TyJibcalldii B TPyOONpPOBOJE SIBIISIOTCS MECTHBIC
THJPABINYECKUE COMPOTUBIICHHUS, TO TEHEPUPYEMasi IPU 3TOM YacTOTa PAaCCUNUTHIBACTCS
o gopmyne

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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)
o = 1200+ 500 —,
sy = 200+500) 7

1

(2.5)
rac V- CKOPOCTbB IIOTOKA, Di -ANaMETP CYKCHUA B MCCTHOM COIIPOTHUBJICHHH.

st omuHOYHBIX TIperpan B ¢dopmyse (2.5) nmpuHUMaeTcss MUHHUMAJIbHOE 3HAYCHUE
YHCICHHOTO Koddummenta, papaoe 200. [Ipu OTCYyTCTBHHM MECTHOTO Cy)KeHHS (TIpsmMast
Tpy0a) uncieHnblid kKo durueHT B hopmyie (2.5) npuaumaercs paBHbM 500.

2.2.5. ns tpyOompoBoAOB ¢ JBYyX(a3HbIM pabOYuM BELIECTBOM YYHTHIBAETCS
BO3MOXXHOCTh TMOSIBJICHUSI THIPOJUHAMHUYECKUX BO3MYIICHH, OCOOEHHO OIIyTHMBIX B
MPOOKOBOM peXuMe. AMIUIMTYAHO-YAaCTOTHBIE XapaKTEPUCTUKH HECTAllMOHAPHOTO
BO3JCHCTBUS JBYX()a3HOIO MOTOKAa HA MECTHBIE COIMPOTUBJICHHS ONPEACNAIOTCA MpU
MyCKO-HATaI0YHbIX paboTax WK MpeIBapUTEIbHBIMU pacueTaMu.

2.2.6. HpI/I IIPOCKTUPOBAHUU YUYHUTBIBACTCA BO3MO>XXHOCTb BO3HUMKHOBCHUA
PE30HAHCHBIX aAKYCTHYCCKHUX KOoJIEOaHHI pu CONMMKEHNH 3HAYECHUN TCHCPUPYCMBIX H
COOCTBEHHBIX YacTOT TUAPOAUHAMHYCCKUX KoJIeOaHMI CpCIbl. AMHJ'II/ITy,Z[HO—LIaCTOTHBIe
XApPaKTCPHUCTUKU AKYCTHUUYCCKUX KoJIeOaHMI I CIIOXKHBIX Tp}/'6OHp0BOI[HBIX CHUCTEM
OIpCACIIAIOTCA paCuUCTOM HUJIU B ITPOUCCCE ITYCKO-HAIAJOTHBIX pa60T.

Ilpumeuanue. CoOCTBEHHYIO YacTOTy aKyCTUYECKUX KoyiebaHMil TpyOompoBoaa
JUTS IPSIMOJTMHEMHBIX YYaCTKOB PEKOMEHIyeTCs OMPEeeNaTh o Gpopmymam:

- IJIsA TI)Y6]E>I C aKyCTHYCCKH OTKPBITBIMH WJIU 3aKPBITHIMHA KOHLIAMU:

0,5 C
Ty =—

L
(2.6)

- JJIA pr6LI C OAHUM aKyCTHYCCKH OTKPBITHIM KOHIIOM

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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02502 -1
jy -2

2.7)

rnei=1,2,3..., C - ckOpocTb 3ByKa B M/C, L - JyiiHa TPYOBI B M.

3 PACUET HA TIPOYHOCTH TPYE U
®ACOHHBIX JTETAJER MO
JTEACTBUEM BHYTPEHHEI'O
N3BBITOYHOI'O U HAPYKHOTI'O
JIABJEHUS (BAKYYMHBII
TPYBOINPOBO)

3.1 TpyOsI

3.1.1. PacueTHas TONIIMHA CTEHKH TPYOBl, HAIPYKEHHON BHYTPEHHUM H30BITOYHBIM
JaBlIEeHHEM

b
¥ 2ol

(3.1)

3.1.2. JlonycTiMoe BHYTpEHHEE N30BITOUHOE JIABIICHHE

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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]= 2["7]' ‘3:3,':5_5)

[P D-(s-¢)

(3.2)

3.2 OrBOALI

3.2.1. PacueTHas TONIMKWHA CTEHKH THYTHIX U KPyTOU30THYTHIX OTBOJIOB (puc. 3.1,a)

SRO = k1SR,
(3.3)

rae ko duuueHt k1 6epercs no Tadm. 3.1.

Ta0muma 3.1

R/(D - sR) 32.0 £1.0

k1 1.00 1.30

Ilpumeuanus: g IPOMEKYTOUHBIX 3HaUeHUI R/(D - sR), k1 onpenensercs IUHEHHOM
MHTEPIOJISALUEN.

3.2.2. PacueTHas TOJNIIMHA CTEHKH CEKTOPHBIX OTBOJOB (pHC. 3.1,0) BhIUUCISIETCS IO
dbopmyre

SRO = k2SR
(3.4)

JU1i HOpMAJIM30BAHHBIX OTBOJIOB, COCTOSIIIUX U3 MOJYCEKTOPOB U CEKTOPOB C YIIIOM
ckoca a £ 22.5, BeJIMUUHA K2 pacCUUTBIBAETCA Mo (hopMmyJie

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 28
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_ 4R-D+s,
P 4R-2D+2s,
(3.5)
a) -
A-A -

Puc. 3.1. OTBOABL: a - THYTBIN; O - CEKTOPHBII; B, I' — IITAMIIOCBAPHOI
3.2.3. PacueTsl IITaMIOCBApHBIX OTBOJ/IOB 3aBUCAT OT PACIOJIOKEHUS CBAPHBIX IIBOB:

- IIPU PacCHOJIOKEHUU CBAPHBIX LIBOB B IUIOCKOCTH KPHMBHU3HBI OoTBOAA (puc. 3.1,B)
pacueTHas TOJIIHMHA CTEHKU

SRO = k2XsRljy
(3.6)

- IIPU PacIoOJIOKEHUU CBAPHBIX IIBOB 0 HEUTpaiabHOW JuHUM (puc. 3.1,r) TonmuHa
CTEHKH OTIpeIeNIIeTCs] KaK HauOOoJIbIlee U3 IBYX 3HAUCHHH

SRO = max(sr/jy,k2%sR)
(3.7)

IIpumeuanue. B popmynax (3.6) u (3.7) sg onpenensgercs no gopmyie (3.1) npu jy =
1.0, a BemuumHa k2 - o popmye (3.5).

Tabnmma 3.2
[IITamnocBapHbie
I'HyTBIE U KPYTOU3OTHYTHIE CeKTOopHbIE HOPMATU30BAHHbBIE
puc. 3.1.B puc. 3.1.r
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 29
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k2/jy max(k2;1/jy)

k1 mo tabm. 3.1 k2 mo popmyie 3.5

k2 - mo popmye 3.5

3.2.4. lomycTuMOe BHYTpPEHHEE IaBJICHHE B OTBOJAX:

(3.8)

rae ko3¢ dunmeHt k; 6epercs u3 TadauIs! 3.2.
3.3 Ilepexoanbl

3.3.1. PacueTHas TOJNIIMHA CTEHKU KOHIIEHTPUYECKHUX NIEPEX0I0B, HAIrPy >KEHHBIX
BHYTPEHHUM H30BITOYHBIM JaBiieHUueM (puc. 3.2,a)

. Ao
2$y[J]cos£E+|P|’
(3.9)

S

®opmyna (3.9) npumenuma npu coONMIOACHNUN CIEIYIOMINX YCIOBUHU:

-npu a £ 15°
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PﬂﬂMEl.LIEHI‘IE peKname
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax:

COMacoBaHWA W paspeleHus — uslugl.complexdoc.ru reklama.complexdoc.ru

30



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

0,003 ¢ —2T ¢35,
(D_Sm)

-mpu 15° <a £45°

0.003¢ —2T <015

[‘D - SR.E')

DE—E'smil_Esma’ {4 Sem Spr

D=2 s, JCOs & D=2rggn| D-2v 84

VYron HaksioHa 00pa3yolIel a pacCUUThIBaeTCs 1Mo hopmyrie

D-D;
&= cxrc.ﬁgT

2

(3.10)
B KoTOpoii D, D7 v [ npUHUMAIOTCS B COOTBETCTBHH C pHUC. 3.2,a i puc. 3.2,0.

3.3.2. JlonmycTuMoe BHyTpEHHEE AaBlIeHHE B KOHIICHTPUUECKHX Mepexo1ax

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 317
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~ 2[5’].:;?}, (s-clcosa
[P] ) D-[s-¢)
(3.11)

3.3.3. PacueTHyl0 TOJNIIMHY CTEHKH OSKCIEHTPHUECKUX TMepexonoB (puc. 3.2,0)
JIOTTYCKAETCs OMpeNessaTh Mo GopMyiaM AJisi KOHIICHTPUYECKUX MIEPEXO0I0B.

Puc. 3.2. [lepexopl: a - KOHIEHTPUUECKUH, O - IKCIIEHTPUUECKHI
3.4 TpOMHUKM U BpPe3KHU

3.4.1. PacuerHas TOJIIMHA CTEHKHM MAruCTPaIM B TPOWHUKOBBIX COEIUHEHUAX
(Bpe3kax) nmpu AEMCTBUM BHYTPEHHETO M30BITOYHOrO NaBieHus (puc. 3.3) onpenenseTcs
o ¢opmyIe

£ 2
2min |@,.¢, |o]+ ||

Spig =
(3.12)

Jd - pac4eTHBIA KOI(P(PUIIMESHT CHIXKCHHS MMPOYHOCTH MAaruCTpalId TPOHHUKA (BPE3KH),
BBEIYHCIISIFOTCSI B COOTBETCTBUH C II. 3.4.3.

3.4.2. PacueTHas TOJIIIMHA CTEHKH INTyIlEpa B TPOMHUKOBBIX coeaMHEHHIX (puc. 3.3)
onpenensieTcss B COOTBETCTBUU ¢ 1. 3.1.1.

3.4.3. PacuerHplii KOA(DPUIMEHT CHUKEHHUS TMPOYHOCTH MATUCTPAIA TPOMHHKA
(Bpe3KM) WU SJUTUIITUYECKOM 3ariayIIKy, 0cIabIeHHONW YKPETIEHHBIM OTBEPCTUEM

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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@ = & 1+ 2
e 4 A= D- o)
R o ey

(3.13)

rae s * SRM ¢, a SA - cyMMa yKpEIUISIOMUX TUIoaAei mrynepa U HaKiIaaku (eciu
TaKOBasi UMEETCSI)

(3.14)

Jlyis mTaMoBaHHBIX TPOWHUKOB (puc. 3.3,0) BMecTo BenuuuHbl d;i B popmymny 3.13
MOJICTABIISIETCS

deq= di +0.25r
(3.15)

3.4.4. Ykpermstomas TIOMaIb MTyIepa OnpeaenseTcs mo GopMyiam:

- JUIsl HAPY’KHBIX IITYLEPOB, KOHCTPYKIIUS KOTOPBIX COOTBETCTBYET puc. 3.3,a 1 3.5,B

Ap=2hp[(sb - ¢) - Sob];
(3.16)

- ISl TIPOTYIEHHBIX BHYTPb HITYIIEPOB, KOHCTPYKIIMS KOTOPBIX COOTBETCTBYET PHC.
3.5

Ap =2hp[(sh - ¢) - Sob] + 2hp1(sh -
c); (3.17)

- I BBITSHYTOM TOpPJIOBUHBI IITAMIIOBAHHOIO TPOMHUKA, KOHCTPYKLHS KOTOPOTO
COOTBETCTBYET pHC. 3.3,0 WM 3JUIMNTHYECKON 3arIyIIKU ¢ OTOOPTOBAHHBIM OTBEPCTHEM

(puc. 3.5,0)

Apb=2(hbs — hp)[(sb - ¢) — Sos] + 2hp[(sh - ¢) -
Sob], (3.18)

rac MUHUMaAJIbHAsA TOJIKWHA CTCHKU ONPCACTIACTCA:

- 11 CBapHBIX TPOMHUKOB U BPE30K

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa,
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Puc. 3.3. TpoiiHuku u Bpe3KU: a - CBApHOI TPOHHUK (Bpe3ka), O - ITaMIOBAHHBII
(mrTamrocBapHON) TPOHHUK

3.4.5. HCHOJ’IB3Y€MOC npu pacuceTe 3HAYCHHUC BLICOTHI MITyHCpa IMPUHHUMACTCA I10
YCPTECIKY Ha I(OHI(pCTHBIfI mTynep, HO HE Ooiee IMPUBCACHHBIX HUIKEC 3HaYCHUH

By = b =1250(d -5, )5, - ¢),
(3.22)

By =05.0ld -5, )5 -¢)
(3.23)

[Ipy onHOBpPEMEHHOM YKpEIUIEHWH OTBEPCTHs IITYLEpOM U Hakiaako (puc. 3.3,a),
BBICOTA YKPEIUISAIOUIEH YacTH TyLepa /#p NpuHUMaeTcs 0e3 yuera TOIIIMHbI HaKJIaIKu

by =125.0(d -5, )5, c) -5

]

3.4.6. Yxpenstommas IIomaab HaKIa Ky onpeaensercs mno Gopmyne (puc. 3.3,a)

An = 2bnSn
(3.24)

I/IcnonbayeMoe B pacCyYCTC 3HAUCHUC MINUPUHBI HAKIIAAKA bn IMPUHHUMACTCS I10 YCPTECIKY
Ha KOHKPCTHYIO HAKJIaJIKY, HO HEC Ooiee

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 35
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b = \I(D -s)[s+ g, -f:)
(3.25)

3.477. Eciu B CBapHbIX TPOMHUKAX WM BpPE3KaX HOMHUHAJIbHAS TOJIIMHA CTEHKHU
MTylepa WK MPUCOCIUHCHHOW TPYyOBI Sp paBHA Sop+C TO HAWOONBIINNA BHYTPCHHHI
IUaMeTp IUTylepa TpOWHHMKA dj, TpPU KOTOPOM He Tpedyercs AOMOJHUTEIBHOTO
ykperieHus (SA4 = 0) Beraucisercst mo Gpopmyie

dy = i—l,?"ﬂ JD-a)s-c)

&
(3.26)

Ecnu BHYTpeHHMIA auaMeTp mTylepa d; mpeBblaeT d), TO HEOOXOAUMO YBEIHYUTH
TOJIIUHY CTEHKH IITYIepa Sp U UCTIOIB30BaTh YKPEIUISIONIYI0 HAKIIAIKY.

3.4.8. KoadduimeHT HEAOTpy3KH MArucTpaadl WIH KOpIyca TPOWHHUKA (BpPE3KH)
ClIeyeT OmpeAesTh o Gopmyie

_AD~(s-¢)]
% E[J](S—c) '
(3.27)

3.4.9. Ecam gomyckaemMoe HampspKeHHE ISl YKPEIUISIOMMUX AeTaliel [s]g MeHble [s],
TO pacuUeTHBIC 3HAYEHUS YKPEIUIIONINX TUIOIIAIeH YMHOKAOTCS Ha OTHOIEeHue [s]q4 /[s].

3.4.10. JlomycTuMOe BHYTPEHHEE JIaBJICHUE B MaruCTpaIM TPOMHUKA (BPE3KH)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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_ 2min[g,. ¢ [ofs-c)
[P] ) D-(s-c)
(3.28)

3.5 3araymku

3.5.1. PacuerHas TONIIMHA M JOMYCTUMOE JaBIICHHE JUI IIOCKOM KpYyIIOH
BHYTpUTPYOHOH 3ariymiku (puc. 3.4,a):

o053, A P myls-cf 5./0]
= m el zsnt i
(3.29)

3.5.2. PacueTHas ToJNUIMHA U JTOMYCTUMOE AABJIEHUE JUIS IIJIOCKON KPYIJION TOpLEBOi
3armymku (puc. 3.4,0):

Fp3 T

0,35 Pl o mals-cf
S el e gl
(3.30)

3.5.3. Jlna miockux 3ariymiek 0e3 orBepctus koddduiment mo pasern 1.0. s
3ariIylieK C LIEHTPaJIbHBIM OTBEPCTUEM AUAMETPOM d;:

1

My =
1+£+

L.

dfi

I

(3.31)

3.5.4. PacuerHas ToNIMHA IIOCKON MexdaHIeBol 3armyuiku (puc. 3.4,B):

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 37
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couttn oy Bt =cP o
tu =010 ) P ]
(3.32)

HIupuHa yIUIOTHUTENBHOW MPOKIAAKU b ompenensercss M0 TEXHUYECKUM YCIOBHUSIM
WIN 4EPTEXKY.

—

Puc. 3.4. Kpyrible miockue 3ariyIiky: a - BHyTpUTpyOHast; O - TopiieBas; B -
MexdQIIaHIeBas; T, 1 - (praHneBas

3.5.5. PacuerHas ToNmMHA M JOMyCTUMOE JaBJICHHE TUIOCKOW (DIaHIIEBOM 3ariIyIIKH,
COOTBETCTBYIOILIEH puc. 3.4,r:

5y = 041D |P|-[P]=M[cr]
B et oD

(3.33)

PacuerHas TommuHa MI0CKOH (IaHIIEBOM 3arIIyIIKWA, COOTBETCTBYIOIIEH puc. 3.4,1:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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52 =050, \E;[FF E o

(3.34)
3neck Dp NpUHUMAETCSI B COOTBETCTBUU C pUC. 3.4.

3.5.6. PacyeTHas ToOJIIIMHA CTEHKA M JOMYCTUMOE AABJICHUE ISl AJUTMITHYECKOMN
3araymku 0e3 neHTpanbHoro orBepctus (puc. 3.5,a) mpu 0.5 A/D3*0.2u 0.13 (s - ¢)/D 3
0.0025

__ Ao E[ ]=3[U]¢?y'[5‘¢);3
Aolp, +|7 27 D -2he-c)
(3.35)

Er3

Ecnu sg3 nonyuaercst menee sg ipu j = 1.0, T0 SR3 = SR.

3.5.7. PacueTHas TONIMHA ¥ JOMYCTUMOE JABJICHUE IS SJUTUITUYCCKON 3ariIyIiKH C
neHTpanbHbiM oTBepeTueM npu 0.5 A/D30.2u 0.1 % (s - ¢)/D * 0.0025 u di/(D - 2s) £ 0,6
(puc. 3.5,6,8,1)

i |7 D D o1 Buin( @, @)ls-ch
Sz T A _=[P ] - 2
min( @,, @,)[al+ [P 2% D= 2h(s-¢)
(3.36)
rae jd - KOIPPUIMEHT CHWKEHHS MPOYHOCTH DIUTMIITUYSCKOW  3ariyliKy,

ocnabJIeHHOW YKPEIJIEHHBIM OTBEPCTUEM, BBIYUCIIETCS B COOTBETCTBUM C II. 3.5.8.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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Puc. 3.5. Dnnuntudeckue 3ariayniky: a - 6e3 oTBEpCTHil; 0 - ¢ 0TOOPTOBAaHHBIM
OTBEPCTUEM; B - CO IITYLIEPOM U YKPEIUISIOIIECH HAKIIAKOM; T - C TPOXOIALIAM
IITYLIEPOM

3.5.8. Koa¢p¢unueHtsl NpoOYHOCTH 3ariymiek ¢ OTBEpPCTUSIMHU jq (pHuc. 3.5,B,T)
OTIpE/ICTISIETCS B COOTBETCTBUU C M. 3.4.3 TIpu Sp = SR3 U § > SR3 + ¢, a KOIPPUIHECHTHI
MIPOYHOCTH 3ariyIIeK ¢ OTOOPTOBAHHBIMU OTBepcTHsiMH (puc. 3.5,0) - cormacHo 1. 3.4.3
npu hp =L -1- h.

3.6 Pacuer Ha neliCTBHE HAPYKHOI'O IABJICHUSA
(BakyyMHBIH TPYOONIPOBO/)

3.6.1. Pacuerhl Ha [elcTBHE HApy)XKHOTO JaBlieHHs (BaKyyM) TIPeIyCMOTPEHBI
HACTOAIIUM CTaHJAPTOM TOJIBKO ISl CPEAHETEMIIEPATYPHBIX TPYOOIIPOBOIOB.

3.6.2. Jlna TpyO, mepexoaoB, TPOWHHUKOB W BPE30K, HATPYKCHHBIX HaPY>KHBIM
JaBJICHUEM, TOJIIUHY CTEHKH U JIOMYCTUMOE JaBJICHUE CIEAYET ONpEAeIsiTh U3 YCIOBUS
ycToiuuBocTH coriacHo [1] m mm. 3.6.3-3.6.7. Ilpu sTOM AOMyCTHMOE MO YCIOBHUSAM
NPOYHOCTH JABJIEHUE BBIYMCIIAETCS IPH jy = 1, a TONIIMHA CTEHKU IPUHMMAETCS PaBHOM
Pa3HOCTH HOMHHAJILHOM TONIIUHBI U CYMMapHOU MPpUOaBKH (s - ¢).

3.6.3. Jlns TpyO momycTUMoOe Hapy>KHOE NaBJICHHE ONpEIeNseTCs B COOTBETCTBUU C
[1]. ITpu »TOM MpUHUMAETCSI, YTO pacyeTHAs JJIMHA 00CHYaKN paBHA OECKOHEYHOCTH.

3.6.4. JlomycTUMO€ HapyXHOE€ JaBJCHUE JJIsI TEPEXOJ0B ONPENCNIoTCS B
cooTBeTCTBUH ¢ [1] mo popmynam st KOHUYECKUX 0OeUacK.

3.6.5. JlonycTrMoe Hapy>KHOE JaBJICHUE JJIS AJTUNTHUECKUX 3arIyIIeK ONpeaemseTcs
B COOTBETCTBUHU C [1] Mo ¢popmynam A JUITUITUYECKUX THUII.

3.6.6. [lonycTuMOe Hapy>KHOE€ JaBJIEHHUE JJISI TPOMHUKOB M BPE30K OMPEACISIETCS 10
dbopmyre

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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(3.37)

rae [Pl - IomycTUMOE Hapy>KHOE JaBlieHHE B TPOWHHUKE M3 YCIIOBHUSI MPOYHOCTH,
onpenensiemoe no ¢opmyne (3.28) npu j, =1. [P]E - 1omycTHMOE HapyKHOE JIaBJICHUE B
MarucTpajii TPOMHHUKA M3 YCIOBUS YCTOMYHUBOCTH, OTNpEeisieMoe coryacHo 1. 3.6.3 6e3
ydera ocabieHus] OTBEPCTHEM.

3.6.7. PacuerHas ToONIMHA CTEHKH TpH JEHCTBHHM HAPY)XHOTO JaBIICHUS TPYO,
MEePEXO0JI0B, 3ariIylIeK, TPOMHHKOB U BPE30K OMpENeNseTcs HUTepalroHHO o [1] u3
YCIIOBHUS, YTO JIOMYCKaeMOE€ Hapy>KHOE J[aBlieHHE pPAaBHO pACUETHOMY HApyKHOMY
napienuto P = [P].

4 BBIBOP PACUETHOWM CXEMBI
TPYBOITPOBOJIA

4.1. TpyOompoBojI paccMaTpuUBaeTCsl KakK YIpyras CTep)KHEBas CHCTeMa. DJIEMEHTHI
TEOpUn O00OJIOUEK YUUTHIBAIOTCS B pacuetax oTBOJOB (3pdext Kapmana) u, mpu
HEOOXOUMOCTH, B TPOWHUKOBBIX COeIUHEHUsX (cMm. mpuioxkeHue 2). HyxHo
CTPEMUTBCS K TOMY, YTOOBI pacyeTHasl CXeMa MPaBUJIbHO YUUThIBaJla KOHCTPYKTUBHbIE
OCOOCHHOCTH, KOTOpBIE BIMSIOT Ha HaNpsKEHHO-IEPOPMUPOBAHHOE COCTOSIHUE
TpyOomnpoBoja.

4.2. Tpy0OorpoBoJ paz0uBaeTCsl Ha NMPSAMOJIMHENHBIE U KPUBOJIMHENHHBIE (OYepUYCHHbIE
MO Jyre OKPYKHOCTH), Y4acTKH. TOYKH COIpPSDKEHHS] YYacCTKOB CIIYy)KaT pPacueTHBIMHU
y3J1aMH. B 4HCII0 pacueTHBIX y3/10B BKIIIOYAIOTCS:

* MECTa MPUCOCTUHEHUS K armaparam, oropam, KOJUIEKTOpaM H T.JI.;

* TOYKHU M3JIOMa WJIM Pa3BETBIICHUS OCEBOM JIMHUH TPYyOOIPOBO/IA;

®* TOYKU U3MCHCHMUS IMMONCPEUYHOI0 CCUCHUA UM HArpy3KH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 4]
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4.3. BHeniHue cTaTUYeCKHE HArpy3Kud pacCMaTpUBAIOTCS KaK COCPEAOTOYECHHbBIE WU
paBHOMEpHO pacnpeneneHHbie. Hapsiny ¢ HUIMHM B pacueTax CTaTUYECKU HEONPEACIUMBIX
CTEpKHEBBIX CHCTEM YYHUTBHIBAIOTCS Je(OpPMAIMOHHBIE BO3JCHCTBUS, BBI3BAaHHBIC
TEMIIEPATYPHBIM HArpeBOM (OXJIAXKACHHEM), CMEIICHHEM OMNOp WX O00OpYyIOBaHUS, a
Tak)Ke MPeBAPUTEIHLHON PACTSKKOH (CykaTueM) TpyOOompoBoa.

4.4. PaccTaHoBKa ONOp M IMOABECOK NpPU3BaHA OOECIEUYUTH JOMYCTUMBIA YPOBEHB
HanpsOKeHUH B 3JeMEHTaxX TpyOOIpoBoJa OT HE CaMOYPaBHOBEIIEHHOH (B 4acCTHOCTH
BeCcOBOH) Harpy3ku. IIpm 3TOM HyXHO wu30eraTb CiIy4aeB, KOIJla B Harperom
TpyOOIPOBO/IE ONOPHI U MTOJIBECKU OKA3BIBAIOTCS HEJIOTPYKEHHBIMHU.

4.5. Omnopsl M TOABECKHM MOJAEIUPYIOTCA IKECTKMMHM, JIMHEWHO-YOPYTMMH U
(PUKLMOHHBIMU CBA3SIMH, MPEMSATCTBYIOIUMHE ITEPEMEIIEHUSM TpYOOIIpoBOIa.

4.6. Cunb(oHHBIE, JIMH30BbIE M CaJbHUKOBBIE KOMIIEHCATOPBl MOJEIUPYIOTCS Kak
JUHENHO YIIPYrUe COYJICHEHMsI CTEPIKHEN OCEBOr0, MIAPHUPHOIO WM CIBUTOBOI'O THUIIOB
(B 3aBHCHMOCTH OT MX KOHCTPYKIHUH). ApmaTypa MoJenupyercs HeaehopMupyeMbIMH
(aOGCOMIOTHO JKECTKUMM) CTEP’KHEBBIMU 3JIEMEHTaMH.

5 HOBEPOYHBIN PACYUET
TPYBOIIPOBOJIA HA TIPOYHOCTD

5.1 OcHOBHBIC MOJIOKEHHSI. JTANbI pacyera

5.1.1. TommuHa cTeHOK TPyO M (haCOHHBIX JIeTasieil TPyOOIPOBOIOB OIPEEIISETCS B
COOTBETCTBHH C Pa3/IeloM 3 HACTOSIIIETO CTaHAapTa.

5.1.2. 1151 OLEHKH MPOYHOCTHU CIPOCKTUPOBAHHOTO HA3EMHOI'O WJIM MOJA3EMHOTO (B
KaHayie) TpyOONpOBOJa BBHIMIOJHICTCS MOJIHBIA pacdeT, COCTOSIIMK M3 O-TH 3TaroB
(tabmuua 5.1). Llempto pacuera sIBASETCS OIEHKA CTaTHYECKOM U IUKJIMYECKOU
IIPOYHOCTH, a TAK)KE ONPEAEIECHUE YCUIHNM, JeHCTBYIOIUX Ha 000pyA0BaHNE CO CTOPOHBI
TPYOOIPOBO/IA TIPU IKCIUTYATAIIMH U UCTIBITAHUSX.

5.1.3. Pacuer tpybomnpoBoma B pexxume IIJIKOH (¢ yderom KpaTKOBPEMEHHBIX H
0COOBIX HArPy30K, a TAK)KE B PEKMME MCIIBITAHHI) BBITIOIHSACTCS TIPH COOTBETCTBYIOIIEM
YKa3aHWH B IIPOCKTE.

5.1.4. Pacuer no stanam 1 u 2 mpoBOAMTCS IOCJIE BHIOOpPA OCHOBHBIX pPa3MEpOB
TpyOOIpOBOa U PACCTAaHOBKH OIIOP.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 42
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5.1.5. Pacuer TpyOompoBogoB 1o 3Tamam 3 U 4 cleayeT MPOBOJIUTH, €CIH YHCIIO
MOJIHBIX LMKIIOB Harpy>KeHWsi 3a Bce Bpems sKciutyaTauuu npesbimaer 1000 u B
pe3yJbTaTe pacuera o 3Tamy 2 yCTaHOBJIEHO, YTO

- Ul CpeHEeTeMIIepaTypHOTo TpyOoIIpoBoia

se’ 1.2[s],
(5.1

- Ul BBICOKOTEMIIEpaTypHOTo TpyOoIpoBoia

Se? [s].
(5.2)

5.1.6. Pacuer mo stamy 4 (Ha JIUTENbHYIO LUKIMYECKYIO NMPOYHOCTH) MPOBOIUTCS
TOJIBKO IS BEICOKOTEMIIEPATYPHBIX TPYOOIPOBOIOB.

5.1.7. Pacuer cpenHereMnepaTypHbIX TpyOONpPOBOAOB IMPOBOAUTCS IO PACYETHOM
temneparype 7. Jlns BBICOKOTEMIIEpAaTypHBIX TPYOONpPOBOJOB Ha 3Tamax 2 v 5 pacyer
BeJieTcs 10 GUKTUBHBIM Temneparypam 121u Tsf.

I2r= cT,
(5.3)

Tsp=-dT
(5.4)

3Ha4yeHus ¢ U d U1 pa3InuHbIX MaTepHUajIoB NpecTaBiIeHbl B Tabi. 5.2 u Tabm. 5.3.

KpOMe TOr0, Ha J3Tallc 5 BBOAATCA (1)I/IKTI/IBHBIG «COOCTBEHHBICY CMCIICHUA
3allIEMJICHHBIX KOHIIEBBIX CEUCHHUM prﬁOHpOBO,Z[B. OT Harpesa IHIpUCOCINHCHHOT'O
O60py210BaHI/I$I, Mnojiyqgaromuecss IIyTEM  YMHOXCHUSA 3HAYEHUH AEUCTBUTEIBHBIX
CMEILICHUM Ha BCIIMYUHY d co 3HaKOM «MHHYC».

Tabnuua 5.1

Mudpsr
Harpy3ok u

BO3/IEHCTBUII 11O
Homep| HaumeHoBanue sTana

Tabu. 2.1 Hasnauenue stamna pacuera
Tana pacuera
IIJIH| ITAKOH
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B AOKYMEHTaX: 43
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1 Pacuer Ha geiictBue He| 1,2, | 1,2, 3,4, |Onenka npo4HOCTH TPyOOIIPOBOIA
CaMOYpaBHOBEILIEHHBIX 3,4,16,7,8,9,
Harpy3ok B pabouem| 6,7 | 10,11,
COCTOSIHUU 12, 13

1 Pacuer ma peiictBue Bcex| 1,2,|1,2,3,4, |Oneaka nOpoYyHOCTH  TpPyOONMPOBOAA,  OIICHKA
Harpyxaroomux ¢GpaktopoB B| 3,4, | 5,6,7, 8, |Harpy3o0k  Ha  00OpyJOBaHHWE, OIOPHI U
pabodeM COCTOSTHUH 5,6,19,10, 11, |koHCTpYKUUHU

7 12,13

3 |Pacuer Ha neucteue| 4, 5 - Or1leHKA [TUKIMYECKON MPOYHOCTH TPYOOIpoBoIa

IUKJIMYECKUX BO3JCHCTBUN

4 Pacuer Ha mmurtensHyMO| 1,2, - OneHka JIUTENBHON IHMKJIMYECKOW MPOYHOCTH
MUKIAYECKYI0  TPOYHOCTH | 3, 4, TpyOoIpoBoAa
BBICOKOTEMIIEPaTYyPHBIX 5,6,
TpyOOTIPOBOIOB 7

5 |Pacuer Ha nelictBue Bcex| 1,2, - OrneHKka MPOYHOCTH TIOCE pellakcanud (TOJIbKO
HarpyXxamomux ¢GpaxTopoB B| 3, 5, BBICOKOTEMIIEPATYPHBIX TPYOOIIPOBOIOB), OIEHKA
XOJIOTHOM COCTOSTHUH 6,7 Harpy3ok Ha  OOOpyIOBaHHE, OIOPBl |

KOHCTPYKIHH (cM. 1. 5.3.2)

5.1.8. Ha »tame 5 s BBICOKOTEMIIEpATypHBIX TPyOOIPOBOMIOB, KOTOPHIE
paccuuTeIBalOTCA NpH  (QuUKTHBHOM Temneparype 75 Kod()OHUIMEHT JHMHEHHOIO
paciupenus Oepercs Ui pacueTHOU TeMmeparypsl 7.

5.1.9. Ha stane 5 Mmoaynb ynpyroctu npunumaetcs npu 20°C, a Ha stanax 1 u 2 npu
pacueTHoi Temnepatype 7.

5.1.10. 3navenus kodhduIeHTa TEMIIEPATYPHOTO PACITUPEHHS U MOAYJIS YIIPYTOCTH
OTIPENIEIAIOTCS M0 HOPMATUBHBIM W cHpaBodHbIM AaHHBIM [23], [1]. Koaddunuent
OTHOCUTENBHON monepeuHor aedopmanmu (koddpdumuent Ilyaccona) s Bcex
MaTepUasIoB U TeMIepaTyp NpuHUMaeTcs paBHbIM 0.3.

5.1.11. KoaddumueHT TpeHHuss B omopax CKOJBXKECHHs HpuHHMaeTcs paBHbIM 0.3 (B
clly4ae TPeHUs CTaJHU IO CTajH), a KO3 PUIMEeHT TpeHus B onopax kayeHus - 0.1.

5.1.12. B pacyerax Ha UHUKIMYECKYI0 M JUIMTEIBHYIO HHUKIUYECKYIO MPOYHOCTH
YUHUTBHIBAIOTCS BO3MOKHBIE IIUKJIBI C HEMOJIHBIM U3MEHEHHEM pabounx mapaMeTpoB.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 44
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5.1.13. Ecnu TpyOOnpoBOA 3KCILTyaTUPYETCsl MPH Pa3IMYHBIX PEXKUMAaxX, TO BO BCEX
peXMMax MPOU3BOAMTCS MPOBEPKA CTATUUYECKON IMPOYHOCTH; TAKXKE U3 pacdyera BO BCEX
peXKUMax ONpEIeNSIOTCS MpeaeibHble (MaKCUMalbHble W MHUHUMAJIbHbIE) 3HAYCHUS
Harpy3ok Ha 000py/10BaHHE, ONIOPHBIE U CTPOUTEIbHbBIE KOHCTPYKIIUU.

Tabnuma 5.2
3uaueHus K0 PHUIHEHTA YCPEIHEH S KOMIICHCAIIMOHHBIX
NeNe HAMPSLKEHUH ¢ TIPU PACUETHBIX TEMIIEPATypax
T Crann
/11
370 400 450 500 550 600 650 700
1 |Yraepoaucras 0.29 0.28 0.25 - - - - -
HU3KOJIETMPOBAHHAS
2 |JlerupoBanHas 0.37 0.35 0.33 0.30 0.24 0.16 - -
HeayCTEHNUTHAs
3 |JlerupoBanHas - - 0.38 0.34 0.30 0.25 0.20 0.16
ayCTEHHUTHasI
Tabmuua 5.3
3HaveHus K03 PHUIHeHTA peTaKkcallii KOMIICHCAIIHOHHBIX
NoNe HAIpPsDKEHUH d TpU pacyeTHBIX TeMIIepaTypax
T Crainb
n/m
370 400 450 500 550 560 630 | 700
1 |Yrneponucras 0.71 0.72 0.89 - - - - -
HHU3KOJIETMPOBAHHAS
2 |JlermpoBaHHas 0.63 0.65 0.70 0.80 0.95 1.0 - -
HeayCTCHUTHAS
MpOMBILLNEHHAR 1 3KONOMM4ECcKan BEI0NACHOCTE, PasmeweHue pexname
oXpaHa TPYQa, ayauT v cepTrdukaLms, 4 e gokymenTax: 45
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3 |JlerupoBaHHas - - 0.62 0.66 0.74 0.89 1.0 1.0

ayCTCHUTHAs

5.1.14. HampsikeHUst OT BCEX HArpy30K BBIUUCISIOTCS IO HOMUHAJIBHOM TOJIIIMHE CTCHKU
aneMeHTa. Pacuer HampspDKEHU OT BHYTPEHHETO JIABJICHUS B PEXKMME UCITBITAHUN
ocymiecTBIsieTcs 6e3 yuera mpruOaBKH Ha KOPPO3HIO.

5.2 IlpyuMeHeHMe ¥ yUYeT MOHTAKHOM PACTHNKKHI

5.2.1. B TpyOomnpoBoJax MOHTa)XXHas pACTsDKKa TPUMEHSETCS U YMCHBIICHHS
nepeaaBaeMoil Ha 00OpyJOBaHUE HArpy3KH. B BBICOKOTEMITEpaTypHBIX TpyOONpoBOmax
MPUMEHEHHE MOHTKHOW PACTSDKKH TIO3BOJISIET TIPU OTPEACTICHHBIX YCIOBUSIX TTOHU3UTh
3 deKT HakoIUIeHUs AeopMaluii Mon3ydecTd B HamOoJiee HANpsHKEHHBIX Y4acTKax
TpyOOoIpoBoIa.

HpI/IMeHeHI/Ie MOHTaKHOM PACTAKKHA 00OCHOBBIBAETCS pacde€ToM, TaK KaK ¢€¢€
BOS,Z[CfICTBPIG MOJKET OBITE U OTPHULATCIIbHBIM.

5.2.2. PexoMmenayercss  Ha3HayaTh  BEJIWYMHY  MOHTQXHOW  PACTSKKH B
cpenHeTeMnepaTypHbIX TpybompoBogax He Oonee 60% OT BOCHPHUHMMAEMOTO
TEMIIEPATypPHOTO YJ/UIMHEHUS, a B BBICOKOTeMIlepaTypHbIXx He Oonee 100xd %, rae
koa(durmeHT d onpeaeneH B Tadm. 5.3.

5.2.3. Ilpu npUMEHEHUH MOHTAKHOU PACTSKKH C HE TApPAHTUPYEMBIM KadeCTBOM
pacuer TpyOompoBoaa mpoBoaUTcs Oe3 ee yueTa. ['apaHTHpyemasi MOHTa)KHasl PaCTsKKa
YUHUTBHIBAETCS HA ATamnax 2 u 5 MOJIHOTO pacyeTa TpyOonpoBoa.

5.2.4. Jlns BBICOKOTEMIIEpaTypHOTO TpyOOmpoBOJa TMpH pacdyere Mo dTamy 2
MOHTaKHAsl PacTsKKa YYUTBIBACTCA MPHU OMpEIesIeHUH yCWIUid Ha obopynoBanue. [lpu
3TOM pacueT BBINOJHIETCS B IBYX BapHaHTaX:

- C yYeTOM MOHT@)XHOH pacTSHKKU M BBEJACHHUEM JCHCTBUTEIBHOW TEMIEpaTypbl
Harpesa T;

- C yuyeToM (UKTUBHOM MOHTAXHOM pACTSDKKM M C BBeJeHHEM (UKTUBHOI
TeMIepaTyphl Harpesa 72f.

5.2.5. Jlns BBICOKOTEMIIEPATYpPHOTro TpyOOmpoBoia 00s13aTEIbHO MPOBOAUTCS pacyeT
0 3Tamy 5, ecliu BeIMYMHA MOHTAXHOW PACTSXKKU MPEBBIIIACT 3HAUCHUE, YKa3aHHOE B II.
5.2.2. Ilpu 3TOM He yuuTbiBaeTcs 3PPEeKT caMOpacTsHKKH B pabodeM COCTOSHUU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 46
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5.2.6. Ydyer MOHTaXHOH pacTsDKKM B pacueTe TpyOOINpoBojia MPOU3BOIUTCS IyTeM
3aJlJaHUsl COOTBETCTBYIOIMX B3aUMHBIX CMEILEHUI CTBIKYEMBIX CEUEHUIA.

5.3 OnpeneseHne HATPY30K, MepeaaBaeMbIX
TPYOONIPOBOOM HA 000PYy/10BAHHUE, ONIOPHI U
CTPOUTEIbHbIE KOHCTPYKIIMHU

5.3.1. Harpy3ku TpyOompoBoga Ha 00OpyIOBaHHME, OTOPHBIE M CTPOUTEIHHBIE
KOHCTPYKLHH ONPENEISAIOTCS Ha dTare 2.

5.3.2. Ilpu pacuere Ha JeHCTBUE BCEX HArpykarwoummx (aKTOpOB B XOJOJHOM
COCTOSSHUM IO AJTamy S5 Uil BBICOKOTEMIIEPATYPHBIX TPYyOONPOBOAOB  YCHIIMS
BO3JICHCTBUS TPyOONpOBOJa HA 0OOPYI0BaHKE, OMOPHBIE U CTPOUTENbHBIE KOHCTPYKLUU
ompesensoTcs 6e3 yueTa pesakcaliii KOMIIEHCAI[MOHHBIX HalpsyKeHUH.

5.3.3. nsg BBICOKOTEMIIEPATypHOTO TpPyOOMpoBOAa C OJWHAKOBOM pPacueTHOM
TeMIepaTypoll W MaTepHaJOM BCEX YYaCTKOB MOYKHO OIPENEIUTh pPEakIH,
JEHCTBYIONME HAa 00OpyAOBaHWE B HAadaJdbHBI MOMEHT MOJIHOTO TporpeBa (0e3 ydera
CaMOPACTSDKKH) 1O cieayromen popmye:

=K,
e
(5.5)

rac

1]
XE - NPOM3BOJIbHAS pPEAKLMsA, NCUCTBYIOIIAs Ha omopy, Xi, X2 - Te K€ peakuuu Ha
sranmax 1 w 2 momHOoro pacdera TpyOompoBoaa, ¢ - KOI(DOUIMEHT yCpeaHEHUs
KOMIICHCAI[HOHHBIX HANPSHKEHUH 10 Tabu. 5.2.

5.3.4. na cpemHeremrmepaTypHoro TpyoOompoBoga (cMm. myHKT 1.2), eciu ero
TeMmreparypa U MaTepual Ha BCEX Y4YacTKaxX OJIMHAKOBBI, PEAKLUHH, ACHCTBYIOIIME Ha
000pyIOBaHUE B XOJIOJJHOM COCTOSIHUH, MOKHO OTIPENIEIUTh 0€3 BHIMIOJIHEHHUS pacyueTa 1o
3Tamy 5, BOCTOIL30BABIINCH CIEAYIOMIEH (POPMYIIOii:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 47
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

£y =(X2_X1)%+X1_X=

(5.6)

rae X1, X2, X5 - Ipou3BOJIbHBIE CHIIOBBIC (DaKTOPBI COOTBETCTBEHHO Ha 1, 2 u 5 sTamax
pacuera.

5.4 YcaoBusi IPOYHOCTH

5.4.1. YcaoBus IpOYHOCTH 110 BCEM dTallaM pacyeTa MPUBEICHbBI B TadymIie 5.4.

5.4.2. I1pu BBITIOJTHEHUH YCIOBHUM IIUKIMYECKON MTPOYHOCTH JIJI CPEIHETEMITEpATyPHBIX
TpyOOnpoBOI0B (3Tan 3) BBHIIOJIHEHUE YCIOBHM CTATUYECKON IPOYHOCTH HA ATare 2 He
o0s3atenbHO. OgHAKO Ui TPYO peKOMEeHAyeTcsl 00ECIeUnTh BHIMOTHEHHUE YCIOBUI
CTaTMYECKOI MPOYHOCTU HE3aBUCUMO OT Pe3yJIbTaTOB pacueTa Ha HUKINYECKYIO
MPOYHOCTh. Peanuzanus 3Tux TpeOoBaHMI cXeMaTHYHO MpecTaBieHa B Tabnuie 5.5.
3HaK «+» 03HaYaeT, YTO COOII0ICHIE YCIOBUN MPOYHOCTH 00513aTENBHO, 3HAK «-» - HE
00s13aTeNBHO.

Tabmnuua 5.4
VYcnoBust MpOYHOCTH J1JIst TPYOOIPOBOIOB
Howmep
JTamna HaunmenoBanue 3Tamna pacuera CpenneremMmeparypHbix | BeicokoTeMnepaTypHbIX
pacuera
IIH IMIKOH IIH IMIKOH
1 Pacuer Ha JelicTBUE He| se £ 1.1[s] | se £ 1.5[s] | se£ 1.1[s] [se £ 1.5[s]
CaMOYpPaBHOBEILICHHBIX ~ HArpy3ok B
paboueM COCTOSTHUH
2 Pacuer Ha gelicTBue Bcex Harpyxaromux |se £ 1.5[s]*|se £ 1.9[s]*| se £ 1.5[s] [se £ 1.9[s]
(hakTOpOB B paboYeM COCTOSIHUU

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 48
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Pacyer wHa geilicTBHE  IIUKINYECKHX

BO3JIEHCTBHIT

Sae £

ATlsal

Pacuer Ha JJATCIIBHYIO  IMUKIIMYCCKYTO
IMPOYHOCTH BBICOKOTEMIICPATYPHBIX

TpyOOIpOBOAOB

cMm. 1. 5.7

Pacuer Ha geilicTBHE BCEX HarpyKaroLUX

(hakTOpPOB B XOJIOJHOM COCTOSIHUU

se £ 1.5[s]*

se £ 1.5[s]20

Il pumeuanue: ycaoBusi IPOYHOCTH, IOMEUEHHBIC 3B€310YKOH (*) HE 00s3aTEBHBI,
CM. IIYHKT 5.4.2.

Tabnuna 5.5
Homep .
Tpoitauk
JTana HanMenoBanue 3Tamna pacdyera Tpy6a|OTBOX
(Bpeska)
pacuera
1 Pacuer Ha cTaTUCTHUYECKYIO MPOYHOCTh NOJ IEHCTBHEM He| + + +
CaMOYpaBHOBEIIEHHBIX HATPY30K
2 Pacyer Ha cTarMdeckyl0 NOpPOYHOCTh MOA OCHCTBHEM He| + - -
CaMOYpaBHOBEIIEHHBIX U CAMOYPAaBHOBEIIEHHBIX HATPY30K
3 PacueT Ha HUKIMYECKYIO POYHOCTD + + +
4 Pacduer Ha  UIMTENBHYI0 ~ LMKIMYECKYH)  IPOYHOCTh| + + +
BBICOKOTEMIIEPATyPHBIX TPyOOIIPOBOIOB
5 Pacuet Harpy30k B XOJIOJJHOM COCTOSIHUU + - -
MPOMBILLIEHHAR W JHONOMMYeCcKan Ge30NacHOCTS, PasmeweHne pexnamo
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 49
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5.4.3. Jlns BaKyyMHBIX CpeJHETEMIIepaTypHbIX TPyOOIpPOBOAOB Ha 3Tare 2 B pexXUMax
ITIH u IT/IKOH HeoOxoauMa JONOJHUTENbHAS IPOBEPKa HA YCTOMUMBOCTh COTJIACHO TI.
5.8.

5.4.4. BenuuumHa JOMyCTMMOH Harpy3ku Ha OOOpYyJOBAaHHE YCTaHABIMBACTCA
3aBOJIOM-U3roToBUTENEeM. [IpH OTCYTCTBMM 3aBOJCKMX [aHHBIX, OHAa MOXET OBITH
OIIpezeIIeHa pacy€eThl IIyTEM C IOMOIIBIO CIEUAIBHBIX IPOIPaMM U METOAOB pacueTa.

5.5 PacueTHble Hanpsi:KeHUs B TPyOax, 0TBOJAAX,
TPOMHMKAX U Bpe3Kax

5.5.1. CpenHee OKpy’>KHOE HaINpsDKEHUE OT BHYTPEHHETO JAaBJICHUS B TpyOaxX, OTBOJAX
Y OTBETBJICHUSX TPOWHUKOB M BPE30K BBIYHCIIACTCS 1O (hopmyJie

FlD-g
RN
2,5
(5.7)
rae D - HapyXHBI JUaMeTp pacCUUTHIBAEMOro ceueHus, ki - KodhduuueHt

MHTECHCU(UKAIMU HanpspkeHuid B oTBogax. Ilpu pacuere TpyO, TPOHHMKOB M BPE30K
npuHuMaercs ki = 1.

[Ipu pacdere wmarucrTpaau TPOWHMKOB W Bpe3ok B Qopmyny (5.7) BMmecTo
K03 QHUIMEHTA jy, CIIETYET NOACTABIIATE 3HAYEHHUE MiNn(jy, j4) U NPUHAMATS k; = 1.

5.5.2. CymmapHOe cpelHee OCEBOE HAMpsHKEHHWE OT BHYTPEHHETO JaBJICHMSI, OCEBOM
CHWJIBI M3rN0aroIIero MOMEHTA

Sz = Spz T SzN £ SzM.
(5.8)

B dopmymne (5.8) cpennee oceBoe HaNpsHKEHUE OT BHYTPEHHETO JaBICHUS
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_PlD-5)
2¢5,5

)

F

(5.9)

HAIIpsSIPKCHUEC OT OCEBOM CHIIBI

o = N

o T T, s
AF

(5.10)

3HaK 0CEBOM CHIIBI (<+»COOTBCTCTByeT PaCTSAKCHULIO, A «-» - CIKATHUIO.

OceBoe HAIPsSZKCHUE OT I/I3TI/I68.IOH_ICFO MOMCHTA:

1
Jm _W
(5.11)

(o,) + 6

M)

rae io, i; - KodhPuIueHTs HHTEHCU(UKAITMN U3THOHBIX HAMPSHKEHUH COOTBETCTBEHHO U3
IJIOCKOCTH M B TUNIOCKOCTH TPOWHUKOBOTO COSTMHEHHUS UM OTBO/JIA.

[Ipu pacuere OTBETBIIEHUS CBAPHBIX TPOMHUKOB U Bpe30K B hopmyny (5.11) BMecTo ji
CJIeIyeT TOJICTABIIATh 3HAYCHUE Min(jyy, jL).

5.5.3. KacarenbHoe HanpsKeHUE OT KPYUCHUS

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Mi
T=—1

2
(5.12)

5.5.4. DKBUBaJIEHTHBIC HANPSYKEHUS IPU OLIEHKE CTaTUYECKON IPOYHOCTH

g,= ot - ag, +a? +37

(5.13)

5.5.5. AMminTynpl 3KBUBAJICHTHBIX HAIPSDKEHMHM IIPU pacdeTe Ha LUKINYECKYIO
IIPOYHOCTH

g, =03,)a" -ag, + o} +37°
(5.14)
5.5.6. Hanpspkenust B TpyOax ompenemsitoTcsi B COOTBETCTBUM ¢ T, 5.5.1-5.5.5. Tlpu

3TOM KO3((HULIMEHTHI MPUHUMAIOTCS PaBHBIMU K; = () = ij =1, a XapaKTepUCTUKH CEUEHUs
orpeenstoTes mo Gopmyaam

W= '?4—?-(5—3)2 ‘g
Ap=n{D-s)s
(5.15)

5.5.7. Hanps>keHue B OTBOJAx ONpPEAENAIOTCS B COOTBETCTBUM ¢ mm. 5.5.1-5.5.5 g
nByX KpaiHux ceueHuii A-A u b-b (puc. 5.1,6). 3a pacueTHoe 3KBHUBAJIECHTHOE
HampsDKEHUWE TMpPUHUMAeTcs HaubOonbimiee u3 JByX 3HaueHud. Koaddumment
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MHTEHCU(PUKAIUU k; oripenensieTcs, coraacHo . 3.2.1-3.2.3, a koahULUeHTs iQ U ij -
M0 HIKENPUBEIEHHBIM (hopMyIam.

I[J'ISI THYTBIX, KPYTOU3OTHYTBHIX U HITAMIIOCBAPHBIX OTBOJOB, CTBIKYCMBIX C pr6aMI/I
Ha CBApKe

;= 075
(1 N
A ar,
. 0o
i~ T@rE L
Fa @,

(5.16)

J1J1 OTBOJIOB T€X e KOHCTPYKIIMM, CTBIKYEMBIX C MPSIMBIMU TpyOamu Ha (praHnax (Ha
000MX KOHIIaX)

i - 0,75
0N s
A @,
i = 09
I
A 3
(5.17)

Jlis OTBOZIOB TeX K€ KOHCTPYKIMH, CTBIKYEMBIX C TpyOamu Ha (QuiaHIle C OJHOTO
KOHIIa ¥ Ha CBapKe C Ipyroro
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075
a Al."ﬁmp
. __03
i /11."2':_:1:.:rFI
(5.18)

JI71s1 CeKTOPHBIX HOPMAJIM30BaHHBIX OTBOJIOB, CTHIKYEMBIX C TPyOaMu Ha CBapKe

. 0,5
i =1 =—
1]

i /-12."3&3?

(5.19)

B npuBenennsix popmynax:

ind a3
a= AR a0 P[Ds 2R
(D-sf F Bl 2 D-s
(5.20)

XapakTepucTuku ceueHnii W u Ap onpenensercs 1o ¢popmynam 5.15.

Puc. 5.1. PacueTHas cxema oTBoJia: a - CXeMa Harpy>KeHus, O - paCuUeTHbIE CEUEHUS

5.5.8. HampsokeHuss B TpOWHHKaxX OMNpeneNsitoTcst coryiacHo mm. 5.5.1-5.5.5 s
ceuennii A-A, b-b u B-B (puc. 5.2,06). 3a pacueTHOe SKBUBAJICHTHOE HAIPSIKEHUE
MIPUHUMACTCS HauOOoJIbIIIee U3 TPEX IMOTYICHHBIX 3HAUCHUH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Puc. 5.2. PacueTHas cxema TpolHUKa (BPE3KH): a - CXEMa Harpy>KeHus, O - pacyeTHbIE
CeueHus

5.5.9. Konnenrpanusi HanpspkeHUi u3ruba B TPOMHMKAaX 3aBUCUT OT Oe3pa3MepHOro
napamerpa H.

JIst cBapHBIX HE YCWJICHHBIX TPOMHUKOB, KOHCTPYKIMSI KOTOPBIX COOTBETCTBYET PHC.
33.a:

25
(D-s)
(5.21)

H =

Jlnst cBapHBIX TPOWHMKOB, YCWICHHBIX HAKJIAAKOW C TOJIIUMHOU Sp, KOHCTPYKLUS
KOTOPBIX COOTBETCTBYET pHC. 3.3,a

-npu s £ 1.5s
o o s+ 055, 1" |
7D ~1)
(5.22)

- IpH sp > 1.5s
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(5.23)

JIns  mTaMIOBaHHBIX M INTAMIIOCBAPHBIX TPOMHUKOB, KOHCTPYKLUS KOTOPBIX
COOTBETCTBYET puc. 3.3,0

H= 1+ :
(D -z D-¢

(5.24)

IIpu pacuere orBerBieHMs (ceueHue B-B) B 3Tu Gopmynbl BMECTO HOMHHAIBHOMN

TOJNIMWHBI CTCHKHW IIOACTaBJIACTCA B(I)(I)CKTI/IBHEUI Se, OIpeacirieMasl COIJIaCHO ITYHKTa
5.5.10.

5.5.10. IIpu HanuyuK BHYTPEHHETO JaBjeHus B Tpyoonposoae (P ' 0):

S, =88;/8tC,
(5.25)
rac s U SR COOTBETCTBCHHO HOMUHAJIbHAA U paCdyC€THasd TOJIIMHBI CTCHOK MarucCTpaiu,

a SRp Oepercs Kak HauOoiblllee U3 JBYX 3HAUEHUH SR U SR6 OMPENENSIEMBIX I10
dbopmynam myHKTOB 3.1.1 u 3.4.1 1)1 ceueHnss MarucTpan.

[Ipu orcyrcTBUM BHYTpeHHero nasieHus (P = 0)
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5 = S-{;?df(;?m ¢,
(5.26)

3neck jq Beruucisiercs no Gopmyie (3.13), a jrp npuHUMAETCs HAUOOIBIINM U3 JIBYX
3HAYEHMH jd U Jy

JRD = max(jd, jy)-
(5.27)

5.5.11. KoadpdunmenTsl MHTEHCHU(PHUKAIMKA HANPsSHKEHUH H3ruda Tpu  JICHCTBHH
M3ru0aroero MOMEHTa U3 INIOCKOCTU TPOWHUKA!

- B CBAapHOM TpPOMHUKE C OTHOUICHHEM HAPYKHOTO JHAMETpa OTBETBICHUS K
HapyKHOMY IuameTpy maructpamu d/D > 0.5

135
I = W
(5.28)

- B CBapHOM TpOWHUKE C oOTHomeHueM d/D £ 0.5, a Takke B IITaMIIOBAaHHOM
(ImTaMImocBapHOM) TPOWHUKE

Koaddunments nHTeHCHDUKAIMKM HATPSHKEHUH M3rnda mpy AeWCTBUM M3THOAIOIIETO
MOMEHTA B IUIOCKOCTH TPOWHUKA HE3aBUCUMO OT €r0 KOHCTPYKIMH U OTHOLIeHus d/D

ij =0.75%ip +0.25

(5.30)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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[Ipuyem xapakTepucTUKHU ceueHust D U § OTHOCATCA K MarucTpaiu.
5.5.12. XapakTepuCTUKH CEYeHUs MpU pacuere Mmaructpanu (ceueHuss A-A u b-b)

onpeaessirorcss mo gopmynam 5.15, a npu pacuere orBeTBieHHs (cedeHue B-B) mo
bopmynam

ria
W= E(ﬁf 'Sajg Sgpe Ay T md =) s
(5.31)
B KOTOPLIX SRD NPUHUMACTCA KaK HAMMCHBIICC U3 JIBYX 3HAYCHHU Se U beii
SRD = min(Se, SpXi;).

5.5.13. Bpe3ku, KOHCTPYKIIHMSI KOTOPBIX COOTBETCTBYET pHUC. 3.3,a, paCCUUTHIBAIOTCS
1o (hopMyJiamM CBapHbBIX TPOMHUKOB.

5.5.14. lna pacuera TpOMHUKOB M BPE30K, KOHCTPYKIMSI KOTOPBIX HE COOTBETCTBYET
puc. 3.3 (Kockle BPE3KH U T.1.), TIOIMYCKAETCS UCIIOIb30BaTh YNCICHHBIE METO/IbI pacueTa,
IpU YCIOBUU OOECIEUEHUs] 3aracoB MPOYHOCTH HE HUXKE YCTAaHOBJICHHBIX JTAaHHBIM
CTaH/IapTOM.

5.6 Pacuer Ha HUKJINMYECKYI0 IPOYHOCTh

5.6.1. [uknnueckasl MPOYHOCTh TPYOONPOBOA Ha dTare 3 cuyuTaeTcss 00eCIeueHHOH,
€CJIM BBITIOJHSETCS YCIOBUE

Sae £ AT[Sa],
(5.32)

rae ko3¢ dunuent npuBenaeHus k remneparype 20°C A1 =[s]/[s]20.
5.6.2. JlonmyckaeMas amIiuTyAa Hanpsbkenuil, MIla:

- Juia TpyOONpPOBOAOB U3 YIVIEPOJUCTOW M HU3KOJETMPOBAHHOW (HE ayCTEHHUTHOMN)
cTanu

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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[‘:ra] = 3[](1 + 12[][”;;0,533)[',625
(5.33)

- IU1sl TpyOOTPOBOJIOB M3 ayCTEHUTHON CTalln

EAR 110(1 + 1[][]@;?.533)&625
(5.34)

5.6.3. PacueTHOE YMCIIO MOJIHBIX IUKJIOB IIpH N¢ £ 10°;

i La7s)

s

N, =N, +D> 4N,

¢
iml

(5.35)
rac

Nco - 9UCIO TOJMHBIX LUUKIOB C aMIUIUTYJAMH SKBUBAJICHTHBIX HANPSKEHUH Sge, 1 -
YUCTIO CTYINEHEW aMIUIMTY]l 3KBUBAJCHTHBIX HANPSKEHUHU Sgei C YUCJIOM LHKJIOB HA
Ka)XJ0M CTYNeHU paBHOM Ncij;

Sge - AMIUTATY A DKBUBAJICHTHOT'O HAMPSDKEHUS Ha dTare pacyeTa 3, COriacHo 1. 5.5.5.
3HaueHue napamerpa Sqge npuHUMaerca 80 Mlla ans yriaepoaucThIX M JIETUPOBAHHBIX
HeaycTeHUTHBIX ctaneil u 110 MIla - ans aycTeHUTHON CTalu.

Ilpumeuanue: Ilpu uncne nukinos Ne mesbie 1000, pekoMeHayeTcsi IpUHUMATh €To
paBubeiM 1000.

5.6.4. Eciu paboume mnapameTpsl TpPaHCIOPTUPYEMOM Cpeapl HE IOCTOSHHBI BO
BPEMEHH, pacyeT HUKINYECKON MPOYHOCTH TPyOOIPOBOAA MPOBOJUTCS MPU NEPEMEHHBIX
3HAYCHUSX Sge. JIIS1 KQXKIOTO i-T0 MUKIA ¢ pabouumu mapamerpamu Pj, T; OnpenensoTcs
Saei. 3aTe€M pacdeT BeneTcs mo Gopmyiie 5.35, B KOTOPOUH MO/ Sge TOHUMAIOTCS 3HAYCHHUS
AMIUIMTYAbI, COOTBETCTBYIOIINEC [IUKITY C HanOOIBIINMHA pa60‘-II/IMI/I napamMeTpamu.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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5.6.5. Tlpu cnyuailHbIX KoJeOaHHMSIX TeMIepaTypbl U MAaBIEHUS M OTCYTCTBHH
COOTBETCTBYIOIIMX CTATUCTUYECKUX JAHHBIX PEKOMEHAYETCS HCIIONb30BaTh TakK
Ha3bIBACMYI0 TEMIIEPATypPHYIO HCTOPHUIO, B OCHOBE KOTOpPOH JICKUT BEPOSTHOCTHAS
OLICHKAa YCIOBMI OJKCIUTyaTallMM B TeueHHe roga. Kaxaplii LUK XapaKTepu3yeTcs
4acTOTOM IOBTOPEHUsS N¢i B OIPEINCICHHOM MHTEpPBAJIE BPEMEHU ! U U3MEHEHHEM
temneparypsl D7;. TemneparypHas uctopus UMeeT CIEAYIOIIWUN BU:

11 DT1 Ncl
%) D72 Ne2
th DTk Nck

U OOBIYHO CTPOUTCS B TNOpsAAKE YOBIBAaHHMS HWHTEPBAJIOB BpPEMEHHM M HW3MEHEHUM
TEeMIIepaTypsbl, T.€.

tn>n>.>t, DI >DT2>..>DITk,

npuueM D71 u #1 XapakTepu3yroT LUKI ¢ HAHOOJBIIUM HW3MEHEHHEM TEeMIIepaTyphl.
JlommyckaeTcsi He YYUThIBaTh U3MEHEHUS TeMIlepaTypbl B npeaenax +2,5% Haubounbliero
3HAYEHUs, IPUHATOTO B pacuere.

[MompasymeBaercs, YTO aMIUIUTyAa i-TO IMKJIA TPOMOPIHOHAIBHA OTHOIICHUIO
DTi/DT u paccuutsiBaeTcs mo Gopmysiam

O = EJE; i=23 .k
AT,
(5.36)

5.6.6. IIpu oreHKe ITUKIMYECKON MMPOYHOCTH PACUETHBIA CPOK CITyKObI TpyOOmpoBOIa
PEKOMCHAYCTCA NPUHUMATb HEC MCHCC 20 JICT, €CJIM B 3alaHMKU Ha IPOCKTHUPOBAHUC HC
OTOBOPEHO MHOT'O CPOKa.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 60
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

5.7 Pacyer Ha JJIMTEJNbHYI0 HUKIUYECKYI0 IPOYHOCTH

5.7.1. AnutenpHass MUKINYECKass MPOYHOCTh BBICOKOTEMIIEPATYPHOTO TpyOOIpoBOAa
Ha JTamne 4 cuuTtaetrcs 00ecreYeHHOM!, €ClIi OJTHOBPEMEHHO BBITIOIHAIOTCS ycinoBus (5.32)
u se £ 0,6[s], r1e Se - MAKCUMaJIbHOE SKBUBAJICHTHOE HAMNPSKEHHUE HA 2 3Tare pacyeTa.

5.7.2. AnutenbHass MUKINYECKasl MPOYHOCTh BBICOKOTEMIIEPATYPHOTO TpyOOIpoBOAa
npu se > 0,6[s] cumraercs 00ECIIEYCHHOMN, €CIIM BBITIONHSETCS CIEAYIOIIee YCIOBUE
CYMMHUPOBAaHHUSI TOBPEXJICHUM OT YCTAJIOCTH W TMOJ3YyYECTH MPU YCTAHOBUBILIEMCS
TEMIIEPATyPHOM PEXKUME:

Lars
-S| <o
L2l ¢
(5.37)
B stoit popmye
ar " T i
1-133 ——| wpu 02 z £0,3
D, -1 1,2 ] ) 1,2[«] )
Ly Ly
043+0.57 2 0,32 J <10
12e]| 1

L
Se - MAKCUMAJIBHOC 5KBHUBAJICHTHOC HAIIPSXKCHUE HA 2 Jrare pacucra,

m - TOKazaTeib CTENEHU B YpPaBHEHHM JUIMTEIbHOW HpodHOocTH. [Ipm oTcyrcTBUUM
CIPaBOYHBIX JAHHBIX MPUHUMAETCS paBHBIM m = 8.

IHIpumeuanue: Jonmyckaercs NPOBOAUTh OLEHKY MJIUTENIBHOM UUKIMYECKOH IPOYHOCTH IO

bopmye:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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(5.38)
Ipu se/(1.2[s]) £ 0,5 Bropoe cinaraemoe B ypaBHeHHH (5.38) He yuUTHIBaeTCs.

5.7.3. Pacuer Ha JJIUTEIBHYI0 LUKIMYECKYIO IPOYHOCTH IPOBOJUTCS C
UCIIOJIb30BAaHUEM AMILIUTY]] SKBUBAJIECHTHBIX HAIIPSHKEHUH Sge MOJIYYEHHBIX Ha 3Tane 3
0e3 ydera peslakcallii HaNpsHKEHUH, 1 MAaKCUMAaJIbHBIX SKBUBAJICHTHBIX HAIPSDKEHUH Se
JTamna 2, MOJIy4EeHHBIX ¢ y4eTOM KO3 (UIIMEHTA peslakcallii HapsHKeHUH C.

5.8 Pacuer MeCTHO# YCTOMYHUBOCTH CTEHOK BAKYYMHOI'0
TPYOONnpoBoOaa

5.8.1. Kpurepuii MeCTHOW YCTOMYMBOCTH CTEHOK TPyO M (haCOHHBIX JCTAJICH IO
COBMECTHBIM JCHCTBMEM HAapy>KHOTO JaBJICHUS, OCEBOIO C)KMMAIOLIETO YCHJIUS,
M3TUOAIOIUX MOMEHTOB W TONEPEYHBIX YCHUJIUN MPUHUMAETCS B COOTBETCTBUU C [1] U
BBITJISLAUT CJEIYIOUINM 00pazoM:

2
2 2 2 2
PN MM (Joa )

B ] ) |

5.8.2. 3HaveHHs JOMYyCKaeMOro HapyXHoOro nasiieHust [P] mis 1py®d m (acoHHBIX
JeTajeld MPUHUMAETCd B COOTBETCTBUM € 1. 3.6. 3Ha4Y€HUsA JOMYCKAEMOT'O OCEBOIO
cxuMarouiero ycunus [N], MoMenTa [M] u nonepeynoro ycunus [(J] onpenensitoTcs B
cootBeTcTBUU ¢ [1]. IIpym 3TOM TONIIMHA CTEHKU NPUHUMAETCS PABHOW HOMHUHAJIbHOU
TOJNIIUHE CTEHKH TPpyO W (acoHHBIX Jnerajedt s, W KOIDPHUIMEHT TPOUYHOCTH
IPOJI0JILHOTO CBAPHOTO IIBA HA JABJICHHUE TPUHKUMAETCA j) = 1.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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6 PACUET TPYBOITPOBOJIA HA
BUBPAILIMIO

6.1 Pacyer cCOOCTBEHHBIX YaCTOT

6.1.1. AHanmu3 cCOOCTBEHHBIX YacTOT B (popM KoJeOaHUil TpyOOIPOBOIa MPOBOAUTCS IS
OILIEHKH €T0 BUOPOTIPOYHOCTH U BO3MOXHBIX MTyTEH OTCTPOUKH OT JAETEPMUHUPOBAHHBIX
9acTOT BO3MYIICHHUsS. MeTO/ bl aHaJi3a He 3aBUCST OT JUAIa30HOB JAaBIICHUS U
TEeMIIepaTyphl.

[Ipu oneHKax BHOPOMPOYHOCTH TPYOOTPOBOA CIEAYET YUUTHIBATh BCe COOCTBEHHBIC
YaCTOTHI B YHEPTETUUYECKH 3HAYMMOM JIharna3one, Ho He 6osee 100 I

6.1.2. Pacyer CcOOCTBEHHBIX YacCTOT OCYIIECTBISETCS IO CTEPKHEBOHW MOJEIH C
y4eTOM Macchl pabodero BemecTBa W M3O0JAIHMH. ApMmaTypa paccMaTpUBaeTCs Kak
cocpenoToueHHass Macca. B pacderax yduThIBaeTCs TMOBBIIICHHAs THOKOCTh OTBOJOB M
TPOMHUKOBBIX COCIMHEHUN COTJIACHO MPUIIOKEHUIO 2 HACTOSIIETrO CTaH1apTa.

Pa3OnBKa y4YacTKOB M 4YHCIIO Y3JIOB C COCPEJOTOYCHHBIMH MacCaMH YyYacCTKOB,
JOJDKHBI OBITh JOCTATOYHBIMU JISI OMMMCAHMS HEOOXOIMMOTo yucia GopM KoJeOaHHUH.
JIOOKHBI  OBITH  TIPEYCMOTPEHBI  JONOJIHUTEIbHBIE Y376l B MeECTaX IPHIIOKEHUS
BHOPAITMOHHBIX HATPY30K.

6.1.3. 3nayenus COOCTBEHHBIX 4YACTOT f1, f2...fj.../n ONPENENAIOTCA W3 PELICHUS
JMHEWHON anredpandecKoi 3a1a49u 0 COOCTBEHHBIX 3HAYEHUSX:

det[ - [0? ]} [21] =0,
6.1)

rac

wj = 2pX fj - j-9 Kpyropas 4acToTa COOCTBEHHBIX KOJIEOaHMM (paauan/cex); fj - j-s
TeXHUYECKass 4dacTtoTa coOCTBeHHBIX Kojebanuii (I'm); [K] - cumMerpuyHas MmaTpuia
KECTKOCTH; [M] - MaTpuIla Macc CUCTEMBI.
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6.1.4. Jlna TpyOompoBosa, paccMaTpUBAaEMOIO KakK CTEpKEHb C IOCTOSHHBIM
HOIIEPEYHBIM CEYEHHEM Ha JIBYX ONOpax, COOCTBEHHAs 4acTOTa fj, COOTBETCTBYIOIIAS j-
TOM (hopMe cOOCTBEHHBIX KOJICOAHUI:

- 2
4210 P K B
. S T
(6.2)
rae Kj - j-Tblii KOpeHb 4YacCTOTHOIO ypaBHEHus; L - JuuHa TpybonpoBojga MeExIy
_ e o

I=Z1pt-D,

ornopamMu, M; 64 - MOMCHT MHEPIHHU MOICPECUHOTO CCUCHUSA pr6H, MM4; m

- IOTOHHAs Macca TPyOOIPOBO/Ia C YUETOM U30JISIIUH U pPab0Yero BENecTBa, KI/M.

OcHOBHBIE ~ pacyeTHbIE CXeMbl JUIS  OJHOIpPOJETHOro  TpyOompoBoma U
COOTBETCTBYIOIINE 3HaYeHUs Kj npyuBesieHb! B Tab. 6.1.

6.1.5. PactaruBaroiiee OCEBO€ YCHIUE IOBBIIIAET, a CXKUMAIOUIEe - IOHMYKAET
COOCTBEHHYIO YacCTOTY. DTOT (PaKTOp MOXKET UTPATh 3aMETHYIO POJIb I MePBOH (POPMBI
konebanuit. J[st TpyOBI ¢ IBYMS IIAPHUPHBIMU OTIOPAMHE 3HAYCHUE MTEPBO COOCTBEHHOMN
Y4aCTOTHI C YU4ETOM OCEBOU Chibl N

1, =1D'3% i),

M
(6.3)

rae Ner = 10'6szI/L2 - KpUTHUYECKas Harpy3Ka Ipu CKaTuu cTepxHs (H).

YacroTHble k03 dunuenTs! K 11 BEIYUCIEHH COOCTBEHHBIX YaCTOT KOJIeO0aHUN
TpyOOIPOBOJIA C OJTHUM IIPOJIETOM

Tabmura 6.1
HIJ-DMI:.II.I.I.I'I'EHHEH W IKONora4eckan 'EBEOI'IEGH'I}E'I'I:._ P‘ﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 64
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3nauenue K; nns
Dopmysl pacdera Kj, rae HACTOTHL
Pacuernas cxema TpyOompoBosa i ;
j=123,..
HepBoil | BTOpoii
CBoOoHO Nexkaras Ha oropax Tpy0a (IapHUp-1IapHUp)
i 3.14 6.28
= E 2
i L aiE
OpHU KOHEIT 3aIllEMJICH, a JAPYToi CBOOOIHO JICKHUT Ha
onope (LIapHUP-3a/1eTKa)
_ o p&j + /4 3.93 7.07
"’_
I L o
O0a KOHIIa 3amEeMIICHBI (3a/IeTKa-3a/IeIIKa)
i 3 p2j+1/2 4.71 7.85
1 F
| &
OnuH KOHeII 3aleMJIeH, BTOPOi cBOOOIeH (KOHCOJIb)
§ - 1.88 4.7
f |
. L N
I'-06pa3usbIii
T — 3.93
B
. 1.93
L
P
[T-06pa3usbrii - 1.76 -
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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1.41

Z - oOpa3Hbli

1.67

1.50

6.1.6. [1ns Tpy6omnpoBoaa o 1. 6.1.4, HO ¢ TOMOIHUTEIBHON COCPEIOTOYCHHOM MAaCcCOH,
PAacIIONIOKEHHOH B cepelnHe UINH Y9acTKOB, COOCTBEHHAS YacTOTa paBHA

’ _107 Al
J ] ?
2mr L m1+K‘?Q
mal,
(6.4)

rae O - cocpenorodyeHHas macca (Kr), Ky - monpaBouHblil K03QduIMeHT, 3Ha4YeHUs

KOTOPOT'O MPHUBEIEHBI B Ta0MI. 6.2.

[TonpaBouHble KOIPPUIMEHTHI Ky 171 y4eTa COCPETOTOYEHHOH Macchl

Tabnuua 6.2
Koa¢ppuunent| Tun tpydonposona (mneun |Koaddunuent
Pacuernas cxema TpybonpoBosa
Ky paBHBbIE) Ky
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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CBo0Oo/IHO JIeKamias Ha oropax Tpyoa

(1mapHUp-IIapHUp)

2.0
» I'-00pa3nerit
T L -
' —_—
0
0.28
OnuH KOHel 3allleMJIeH, a APYTon :
CBOOOJIHO JIXKHT Ha O1ope (IapHUp-
3aJIeIKa) 23 -
; ~— J
' i
O0a KoHIIa 3aIeMJICHBI (3a1eKa- IT-o6pa3Hebrit
3aJ1eJKa)
L

g o g 0.60

E] F 2

| ; | 7

T ' 0.70

KoHcounb ¢ Maccoli Ha KOHILIE Z-00pa3HbIi
2 $ : — 0.66
e L .—’ 39
» . 0.68

6.1.7. lns TpybonpoBoaa ¢ 60IBIINM YHCIOM MPOJIETOB PABHOMN JUIMHBI COOCTBEHHAS

gacToTa

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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f=E.K§x\E
oo B’

(6.5)

rae Kjn - j-Thlii KOPEHb XapaKTEPUCTHYECKOTO YpaBHEHHs U3 TaOIuULbl 6.3.

HI/I3H_IYIO CO6CTBeHHyIO JaCTOTY MHOTI'OIIPOJICTHOTO pr6onp0Boz[a C IMpoJjicTaMu
pa3anHoﬁ JJIMHBI MO>XHO OIICHHMBATH IIO HaI/I60J'IBH_IeMy IpoJICTY. Ecau stot IpoJICT
KpaﬁHHﬁ, TO JOIIOJHHUTCIIbHO OICHUBACTCA COOCTBEHHAsl 4acToTa BHYTPCHHETO IIPOJICTA
MaKCHUMAaJILHOM JUTHHBI U U3 ABYX IOJIYUYCHHBIX 3HAYCHUH BBI6I/IpaeTCH HaNMMCHBIICC.

YacrorHble kK03pduiuenTs! K, Ui TpyOOIpOBOIOB C IPOJIETAMU PABHOMN JUIMHBI

Tabnuma 6.3
Howmep rapmonuku
Pacuernas cxema TpyOomnpoBoaa Yucio nposeTos
1 2 3 4 5
1 3141 628 | 942 | 12.57 | 15.70
2 3.14 1393 | 6.30 7.06 9.42
o — 3 3.14 | 3.55 | 4.30 4.30 6.70
A A A
._L.I._LJFFI____ SLEd
4 3.1413.39 | 392 4.46 6.28
5 3.14 1 3.30 | 3.70 4.15 4.55
10 3.14 1 3.20 | 3.30 348 3.70
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, { B QOKyMEaHTN: 68
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1 473 17.851 10.99 | 14.14 | 17.28

2 3931474 7.07 7.68 10.21

i L 3 3.551430 | 4.74 6.69 7.45
t AL L

-

..J...L_L.L.M..'._LJ

i 4 3.39 |1 393 | 4.46 4.74 6.53

5 330 3.71 | 4.15 4.55 4.74

10 3.20 | 3.30 [ 3.49 3.70 3.93

1 3931797 1021 | 11.35 | 16.49

2 3.39 1446 | 6.53 7.60 9.68

- 3 3.27 1393 | 4.59 6.41 7.07
Y o
. . ]

i i 4 3201 3.64 | 4.21 4.65 6.35

5 3.20 1 3.49 | 3.93 4.37 4.68

10 3.14 | 3.24 | 3.46 3.58 3.80

6.1.8. B tabmumax 6.1 u 6.2 mis I, Z u [1-00pa3HBIX TOBOPOTOB B YHUCIIHTENC
MPUBE/ICHBI 3HAYCHHUS TIONMPABOYHBIX KOIPPUIMEHTOB I pacyeTa KojeOaHud B
TUIOCKOCTH TIOBOPOTA (PUCYHKA), @ B 3HAMEHATEJIE - U3 3TOH IIOCKOCTH.

6.1.9. Jlng cnoXXHBIX pa3BETBICHHBIX CHUCTEM TpPYyOONpPOBOAOB [UIsl OIpPEAETICHUS
COOCTBEHHBIX 4YacTOT MOTYT OBITh WCIIOJNB30BAaHbl CIEHUANBHBIE KOMITBIOTEPHBIC
IPOTPaMMBEI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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6.2 PacueTr BbIHYK/IEHHbIX KOJIe0aHUI TPYyOONIPOBOAA

6.2.1. JIns KOJMYECTBEHHBIX OLEHOK COINPOTHBIIEHHUS YCTAJOCTH IMpPHU BUOpALMU U
aMIUTUTY/ BHOPALlMOHHBIX IMEPEMEIICHUI B XapaKTEpHBIX CEUEHUSX IMPOBOJAAT pacyer
BBIHYKJICHHBIX M3rMOHBIX KosiebaHui TpyOonpoBoja. [Ipu 3TOM HCHONB3YIOTCS TaHHbIE
0 JAMHAMHUYECKUX Harpys3kax, IIOJy4eHHblE B COOTBETCTBMM C pasgeinom 2.2. Ilpu
OTCYTCTBUHM JIOCTOBEPHBIX JaHHBIX O XapaKTEPUCTHKAX Harpy3oK, BO30y>KIaroIux
BUOpAIMH, pacyeT BBIHYKACHHBIX KOJIeOaHUI MPOBOJAT C MCIIOIB30BaHUEM PE3YJIbTATOB
CMELUAIBHBIX UCIIBITAHUIO.

6.2.2. Pacuer mnpoBoaMTCAd B JMHEHMHOH IIOCTAaHOBKE U1 JAETEPMUHHPOBAHHBIX
KMHEMAaTUYECKUX M CHJIOBBIX BO3ACHCTBHUH, 3aJaHHBIX B IOJIMTAPMOHHYECKOM BHJE.
VY4uThIBaeTCSI BO3MOXKHOCTH CABHra (pa3 MexXIy Harpy3kamMu B Pa3jIMYHbIX CEYCHMSAX
TpybonpoBoja. PaccMaTpuBaloTCsl yCTaHOBUBIIMECS KOJEOAHUSI CUCTEMBI NMPU PabOUYMX
napamerpax. Omnopsl MOJENUPYIOTCS  JMHEWHO-YIPYTMMHM — CBA3SIMH.  3HAu€HUE
K03 PHIIMEHTa OTHOCUTEIBHOTO JeMI(UPOBAHUS PEKOMEHIYeTCsl MPUHUMATh PaBHBIM
0,02 (coOTBETCTBYET JOrapuPpMUUECKOMY JeKpeMeHTy Konebanuii 0,126).

6.2.3. PacueT mpoBOOUTCSA CIEKTPAJbHBIM METOJOM C pa3loKEHHEeM Mo (opmam
COOCTBEHHBIX KosiebaHuil TpyOompoBoja. OmnpeaenstoTcss aMIUTUTYAHO-4YaCTOTHbIE
XapaKTepUCTUKHU TE€PEeMELICHUH B pPACUCTHBIX CEYEHHUSX, a TaKKe BHOPALMOHHBIX
Harpy3oK Ha OTOpbI, [T0JIBECKU 1 000py10BaHHE.

6.2.4. Pacuer HampsyKeHMH NpPU BBIHYXIEHHBIX KOJIEOAHUSAX OCYIIECTBIISETCS 10
¢dopmynam stana 3. IIpu 3TOM yUUTHIBAIOTCSA pa3Maxy KoJeOaHUI BHEIIHUX HArpy3oK U
BHYTPEHHEr0 JaBJE€HMs Ui BCEX pacCMaTpHUBAEMbIX BO3MYILIAIOUIMX  YacCTOT.
[IpuBeneHHbIE K HOPMAJIBLHON TEMIIEpaType aMIUIUTY bl SKBUBAICHTHBIX HANpSKEHUH B
XapaKTepHBIX CEYECHUSAX TPYOOIPOBOa MPEACTABIAIOTCS B CIIEKTPaIbHOM (opme.

6.2.5. [1ns npubnmXeHHON OLIeHKH BUOpaIy B TpyOONpoBOa ¢ IepBOil cOOCTBEHHOM
gacToTod 10 60 I'y MOKHO BOCHOJIB30BaTHCS METOJIOM <«JIMHAMUYECKOW >KECTKOCTH.
CornacHo 3TOMYy METOJy OIpeeNseTcsl OTHOIICHUE MePBO COOCTBEHHOW YacTOTHI f1 U
4acTOT BO30YKJAalOUIMX HArpy30K fip. 3HAUEHHs aMIUIUTY BO3MYILIAIOIIUX HArPY30K C i-
TOW YacTOTOW YMHOXArOTCS Ha COOTBETCTBYIOLIUM AMHAMUYECKUN KOA(POHULMEHT kid,
KOTOPBII BBIYUCIISIETCS IO OpMyIIe:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 70
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Ky =

(6.6)

rae KodpduuueHT ycuieHus Konedanuil / ans npuOIMKEHHBIX PacyeTOB MPUHUMAETCS
paBHBIM 3.

Jlanee mpoBOAMTCS pacyeT TpyOOnpoBoa Ha MPOYHOCTH 1o Gopmynam 6.3.2-6.3.6.

6.3 Kpurepuu BUOpOnpoYHOCTH

6.3.1. OcHOBHBIM KpuTepreM oOecredeHrsi BAOPOIPOUHOCTU TPYOONpOBOIa SABISETCS
YCJIIOBHE OTCTPOMKHM COOCTBEHHBIX YacCTOT fj OT JUCKPETHBIX HaCTOT BO30YKIAIOIIMX
HArpys3oK fjp, ONPEAEIIEMbIX COTJIACHO 1. 2.2.

VYcnoBue OTCTpPONKHM COOCTBEHHBIX YacTOT JUIsl HEPBBIX Tpex (opMm KojeOaHuit
TpyOOIpoBOa B KaXk/10H MJIOCKOCTHU 3aIllMChIBAETCS B BUJIE:

Fiplfi £0.75ufiplfi> 13 (=1,2,3).
(6.7)

Jlnst Gomee BbIcCOKMX (opMm  Koje0aHWW TPH HAJIMYUH  BBICOKOYACTOTHBIX
BO30yauTENe BUOpAIIUU YCIOBHE OTCTPOUKH UMeEET ciemytonuii Bus [20]:

ol £0.9mfiplfi> 1,1 (j=4,5,..)
(6.8)

B ciyuae HEeBO3MOKXHOCTH BBINIOJIHEHUS TaHHBIX TpeOOBaHUI HEOOXOJUMO MOKA3aTh,
YTO YPOBHH BHOpAIHiil 3JIEMEHTOB KOHCTPYKLIUU HAXOASTCS B JOIYCTUMBIX Mpeaeax.

6.3.2. AMIIUTYpl BUOPOHANPSHKEHUM HA Pa3IUYHBIX YacTOTaX OIpPENEsIOTCS B
pe3ynbTaTe pacdyera BbIHYXJACHHbIX KosieOaHui TpyOompoBona (m. 6.2.4). Ilpu ouenke
BUOPOMPOYHOCTH JUISI K&XKJOTO XapaKTEpHOTO0 CEYEHMsI HaXOJSIT MAaKCHUMAaJbHYIO
aMIUIUTYly OSKBUBAJICHTHBIX BUOpPOHANPSIKEHUH (Sgev), KOTOpas TMOJIy4aeTcs B
pe3ysibTaTe HAJIOKEHUS PA3IUYHBIX POPM KOJIeOaHHH.

6.3.3. Onenka BHOPONPOYHOCTH TPOBOJUTCS W3 YCIOBHUA, YTO TPHU HAYATHLHOM U
KOHEYHOM pa3Mepax TpEeUMHbl (TpenuHonoq00Horo nedexra) mom IeHCTBHEM
BHOPOHANIPSDKEHU HE JTOCTUTAETCS] BEIMYMHA IOPOTa yCTAIOCTH. Takoe MOMyIIeHHEe
CIpaBeUIMBO, KOT/a YHCJIO BHUOPAIIMOHHBIX IIMKJIOB MPEBHIIIACT 107 3a BpeMs
JKCIUTyaTaluu TpyOompoBoda. JlocTmkeHHe TOpOTroBOro 3HadYeHHs KO3 dUIMeHTa

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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MHTEHCUBHOCTH HANpsDKEHUH NMpH BUOpAIMsIX O3HAYaeT paspylleHue TpyOompoBoaa 3a
CYLIECTBEHHO MEHBIINI Nepruo BpeMeHu, yeM pacuetHslii (10-30 ner).

JUiss MCXOJHOM TMOJIyKPYTOBOW MHMKPOTPEIIMHBI MpU KO3(PUIMEHTE PacKpbITHS,
paBHoM 1,0 gonmyckaemasi aMIUIMTy1a BUOPOHANPSHKEHUH HAXOIUTCS U3 YCIIOBUS:

[, |= K. 10,005
(6.9)

rIe

Kaeth - »>ddextuBHOE 3HAYCHHME aMIUTUTYABl TOPOTOBOro  KoddduimeHTa
WHTEHCUBHOCTH HAIPSHKEHUN PU yCTANOCTH, Kgeth = 1,2 MITaxu®> ,

ao - paguyc noiayKpyroBoi tpemusnsl, ag = 0,1,0,5 mm.
Hapsiny ¢ nmomyckaemblM B pacueTax y4MThIBaeTcsi 0Oe30MacHbIi  ypOBEHb
BHOPOHANPSKEHHM, JIJIs1 KOTOPBIX MPU PEATBHBIX pa3Mepax MOBEPXHOCTHON yCTAIIOCTHOM

TPCIOUHBI IOPOI' YCTAJIOCTU HE OOCTHIKHUM. ﬂJ’IH OLICHKHU DJTHUX HaHpH)KeHI/If/'I MO>KHO
BOCIIOJIB30BaTbCA YCIIOBHUEM:

(0} = Koyt [0.0057 gy,

(6.10)

rae af - MaKCHMallbHO  JOIYCTHMBIA  pPajuyC  MOJIYKPYIOBOM  TPEIIMHEI,
COOTBETCTBYIOIINI MOJOBUHE HOMUHAIBHOW TOJIIMHBI CTEHKH JIEMEHTA.

J171s1 OLIEHOYHBIX PACUETOB MOXKHO MIPUHUMATH [Sqev] = 70 MIla u {sgev} = 30 MIla.
IIpumeuanue. JlonymeHue o0 TOTyKPYroBoM (POHTE TPEIIMHBI HIIET B 3a11ac
MIPOYHOCTH, €CITU €€ PAJNyC PaBEH MOy IJIMHE, OTPEACIICHHON Ha TIOBEPXHOCTH

OJICMCHTA.

6.3.4. PacueTHOE YMCIIO MOTHBIX UKJIOB JOJDKHO OBITH MEHBIIE JOMYCKAEMOro:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 72
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Nc £ [N]
(6.11)

rae [N] B 3aBHCHMOCTH OT aMIUIUTYIbl BUOPOHANPSDKEHUN M MapKH MaTepuana
omnpeaensercs mo popmynam (6.12)-(6.14).

Ipu sgev £ {Saev} - AN YTIEPOIUCTON U JIETUPOBAHHOM CTAIH

59107
[N ]1 = Is 15755
Jﬂf + Jﬂﬂ'

R0 4,
(6.12)

- IJIsA aYCTeHHTHOﬁ CTalIn

42107
[NL = L6 1575
Jﬂé‘ + Jm _1
1104,
(6.13)

[Ipu {Saev} < Saev < [Saev] AN Beex cTanei

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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'y

Ceo — {

Ton)
_ _ Ar
A |
(6.14)

[Ipu Sgev ® [Saev] IS CTATBHBIX TPYOOIPOBOIOB IKCILTyaTaIMs HEOTYCTUMA.

6.3.5. Jlnst BeICOKOTEMIEpaTypHbIX TPyOOIpPOBOIOB B YCIOBUSIX BUOpaluu MpH Se £
0,6[s] nOmKHO BBITOMHATHECS ycioBue (6.11), a ipu se > 0,6[s];

Ne + % <
vk 1]

rae [Nk (k = 1, 2) onpenensiercst cornacHo 1. 6.3.4.

6.3.6. Ins TUNOBBIX TPyOOINPOBONOB B KadeCTBE KPUTEPUs BHOPOMPOYHOCTH MOTYT
OBITh MCTOJIB30BAHBI JOMYCTUMBIE AMIUTUTY bl IEPEMEIIEHUIN B XapaKTePHBIX CEUECHUSIX
TpyOOnpoBoa.

IHNPUJIOKEHHUE 1.

PACYET JJIMHBI TPOJIETA TPYBOITPOBO/JA

[IpenBapuTesbHYIO PACCTAHOBKY OIOP PEKOMEHIyEeTCS OCYLIECTBIIATH B COOTBETCTBUU
¢ nanubM [Ipunoxenunem. [lpu 3ToM ciaenyeT paznuyaTh CpeIHHE U KPAWHHUE MPOJIETHI:
KpallHUM CUMTAETCs MPOJIET, IPUMBIKAIOIIUN K HEMOJBMKHON ONope MM KOMIIEHCATOPY
(IT-o6paznomy, cuib(pOHHOMY, CaJTbHUKOBOMY H T.M.). [[nmMHA KpaHMX MpPOJIETOB
00b19HO He TipeBbImaeT 80% OT JTHMHBI CPETHHUX.

Paccrostnust MeXIy MNPOMEXYTOUHBIMH OINOpaMHU OIpPEAESIOTCS U3  pacuera
TpyOOIpOBOJIa KaK HEpa3pe3HOW MHOTOMPOJICTHOW OajKku, Harpy>KEHHON PaBHOMEPHO-
pacripeiesieHHON Harpy3koi. s mo0oro cpeaHero mposieta JOJDKHBI OJTHOBPEMEHHO
BBITIOJTHATHCS JIBA YCIIOBUS: IPOYHOCTH U JOITYCTUMOI'O ITPOBUCAHUSI.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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YcaoBue MIPOYHOCTU: HAIPSIKCHUA m3ruba oOT Beca TPY6OHpOBO,Z[a HC OOJIDKHBI
MPEBLIIATE OOITYCKACMBIX HaHpﬂ)KeHHfI, KaxKk B pa6oqu COCTOSAHUH, TaK U IIpU

HUCIIBITAHUAX

12W |,
P

i, =

(1

B atoit popmyie

[s] - momyckaemMoe HanpsHKEHHE OT Beca TPyOOIpoBo/Ia,

g - pacueTHas MOTOHHAas Harpy3ka oT COOCTBEHHOTO Beca TpyOompoBoaa B pabodeM
COCTOSTHUM WJIK B COCTOSIHUM UCIIBITAHUHN (ONpeesieTcsi B COOTBETCTBUHU € pa3aesiom 2.1

HACTOSIIETO CTAaHIapTa),

Jjw - K03(pPHUIHMEHT CHWKEHUS MPOYHOCTH TOMEPEYHOTO CBAPHOTO COCAMHCHUS Ha

H3ruo,

W - MOMEHT CONPOTHUBIICHHS CEUYCHUS TPYOHI,

B pabodem cocTosiHUM A0IyCKAaeMOe HAMPSDKECHUE COCTABIISET

P (D-2s)
a=11ca]- MI: £) )
4D -slsg

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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a IIpU UCIIBITAHUAX

B_(D-2s)
o= 1,5[5]——?; _5);1 _

Takum obpasom, npu pacuere mo popmyne (1) momaydarorcs 1Ba 3HAYCHUS lop AT
pabovero COCTOSIHUS U IJIsi COCTOSIHUSI HCTIBITAHHA.

Jlns ompeneneHus IOIMYCTUMOIO IPOJIETa [cp U3 yCIOBHsA OTPAaHUYEHMs MPOBUCAHUS
Dmax £ 0,02Dn, kOoTOpO€ MOXKET HPUBECTH K CO3[aHUIO "MEUIKOB" MPU OCTHIBAHUH
TpybonpoBoa (puc. 1) cIyXHUT cucTeMa ypaBHEHUI:

g :
55" - 2,2 + 5t -ix = 0,020

o 2 2 AT
H(qu—ﬁqu +4x)-i=0

)

?

3nech

0,02Dp - nonmycTUMO€E 3Ha4€HHE MaKCUMaJIbHOI'O IPOBUCAHUS B IIPOJIETE,

lcp - nnuHA TpoeTa,

X - pacCTOSTHHE OT JIEBOTO KOHIIA TPOJIETa J0 MECTa C MAKCUMAIIbHBIM IIPOTHOOM,,
i = h/l¢p - yK0H TpyOONpOBOa, IPUHUMAEMBIH COrIacHO MyHKTY 5.1.4 [14],

DN - yCcoBHBIN 1HaMeTp.

a

ITTTTEItI LIS IS I oI

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Puc. n. 1.1. Cxema nporu6oB Tpy0o0IIpoBo/ia MO paBHOMEPHO-PACIPEIEICHHON
Harpy3Kkou

)4 & ABYX 3HA4YCHUI le, MOJIYUCHHBIX 10 YCJIOBUAM IMPOYHOCTU (B pa60qu COCTOSAHHNH
" 1Ipr I/ICHBITaHI/IﬂX), " 10IIYyCTUMOI'O NPpOBHUCAHNA, BBI6I/IpaeTC}I HaAaNMMCHBIIICC 3HAYCHUC.

INPUJIOKEHMUE 2.

YYET NOBBIIEHHOU T'MBKOCTHU OTBO/10B,
TPOMHUKOB U BPE3OK

1. OTBOzIBI
1.1. ITpu moBepouyHoM pacuere TpyOONmpoBOJa HA MPOYHOCTh OOBIYHO YUYUTHIBACTCS
MOBBIIICHHAS THOKOCTH (TIOHMKEHHASI )KECTKOCTh) OTBOJIOB B PE3YJIbTATE OBAIM3AIMH HX

CeueHH pu U3ruoe.

1.2. Koaddumment rubkoctu 0TBOJA COSAMHEHHOTO C IPSIMBIMUA TpyOamMu Ha KOHIIAX
npu /> 2,2 pasen 1,0, a pu / £ 2.2 Beraucisiercs o popmysie:

L]
£ =KL
(D
rie
Kp - xoaddunment rubkocTr 0e3 yueTa yClIOBUH 3aKPEIICHUs HA KOHIAX;

X - KOS(i)(bHI_[I/IeHT, y‘lI/ITLIBaIOH_II/Iﬁ KCCTKOCTD IIPAMBIX Tp}I6 Ha KOHIIax OTBOJaA.

1.3. Koappumuent rudkoctu Kp

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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165
| S ,
i ST

)

rac

a [ ompenensieTcs: CorjaacHo MyHKTyY 5.5.7.

1.4. Benuyuna x ipu [ £ 1,65

5
Iy
. g [1 1,55] |

1+ | 1,65
3)

rae

W= 5"«' 2RI(D~3), g - IeHTpalbHbBIN yroa otBoAa (pax), R - paauyc ruda. [Ipu / > 1,65

BeJIMYMHA X TojaraeTcst paHoi 1.0.
2. TpoitHUKHU U Bpe3KH

2.1. [Ipu nmoBepouHBIX pacyeTax TPyOOIPOBOIHBIX CUCTEM PEKOMEHIYETCSl YUUThIBATh
MOHMKEHHYIO KE€CTKOCTh T-00pa3HbIX COEIUHEHUI B MeCTaX NMPUMbBIKAHHUS OTBETBICHUIN
K Maructpanu. HwkenpuseneHHble ¢GopMyia CHpPaBEAIUBBI ISl OPTOrOHAIBHBIX
TPOMHHUKOB U Bpe30oK ¢ oTHomeHueM d/D £ 0,8. Jlns opTOroHaJbHBIX PaBHOIPOXOAHBIX

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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WIA TIOYTH PABHOINPOXOAHBIX TPOWHUKOB M BpPE30K C oTHoweHueM d/D > 0,8
MOHMKEHHAs JKECTKOCTh OTBETBIICHUS, KaK IIPABHUJIO, HE YUUTHIBACTCS.

2.2. Yrasl moBOpOTa OTBETBICHUSA (pUC. O. 2.1) OT MNPUIOKEHHBIX K HEMY
M3ru0aroIMX MOMEHTOB B TNIOCKOCTH TPOHHUKA (Bpe3Ku) Mijh U B IEPIEHAUKYIISIPHON el
IUIOCKOCTU Mop @ TaKKe OT KPYTSIIET0 MOMEHTA Mzp BEIYUCIISAIOTCS 110 (POpMYIaM:

"y

D Md
8, =0,2:F = —2=
s Ef

_Dlﬂ-.l'f_ Mabd

8, =0,06F" [| =

i

w

4

VYriuel XapakTepU3ylT JKECTKOCTb OTBETBJIEHUS B TOUYKE, IJ€ OCEeBas JIMHUA
OTBETBJICHUS IIEPECEKAETCS C HAPYKHOM MMOBEPXHOCTHIO MarucTpasy.

B dopmynax (4):

Ip, Ipb - MOMEHTBI HHEPIIMU CEUEHHUS IITYyLIepa IIPU U3rHOe U KPyUeHHUH.
F = dxsp/(Dxs),

Sh - HOMUHAJIbHAS TOJIIIMHA CTEHKHA OTBETBIICHUSI.

VYTrioBble  MOJATAUBOCTH  (BENIWYHMHBI, OOpaTHBIE JKECTKOCTSIM)  COEAMHEHUS
OTBETBJICHUS C MATUCTPAJIBbIO PACCUUTHIBAIOTCS O (hopMyiam

b

Ay —mzaF‘D "f
3
s =0 F Y
=
,Fi —DDﬁF ——
5 Gfﬂ,
()

Hpumeuanus:

1. Ilpu HayMumK ycunuBaronei Hakinaaky B popmynsl (4) u (5) BMECTO S MOJCTABIACTCS S + Sy, TAC Sy -

TOJIIMHA HAKJIaJJKH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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2. B mrraMnoBaHHBIX U I TaMIIOCBApPHBIX TpOﬁHHKaX du Sh MPUHUMAIOTCA PaBHBIMU COOTBETCTBEHHO

JAWaMETPy U TOJHNHE CTCHKH OTBCTBJICHUSA (HC I‘OpJ'IOBI/IHLI).

)

Puc. n. 2.1. PacueTHas cxema TpoiiHHKa (BpE3KH) MO Harpy3Koi CO CTOPOHbI
OTBETBJICHUS

a - o0umii Bua, 6 - M3rud B IIIOCKOCTH (BOKPYT OcU X), B - U3TMO U3 MJIOCKOCTH (BOKPYT
ocu Y), T - KpyueHue (BOKpyT ocH Z)

2.3. Ilpu npucoenvHeHnu TpyOONIpPOBOA K annapary JOIMYCKAeTCs ONPEIeNiaTh yIibl
MMOBOPOTA MITyIEpa amnmapara mo Gopmymnam (4) u (5).

IPUJIOKEHUE 3.

BBIBOP ®JIAHIIEBBIX COEJJMHEHUH

1. Tumnbl pnaHLEeBBIX COEAUHEHHUH U 00JIACTh UX TPUMEHEHHS
Hcnonb3yembie B TpyOONIPOBOAHBIX cHCTEMAaxX (pIIaHIEBbIE COSANHEHHS Pa3InYatOTCs

- 0 KOHCTPYKTMBHOMY HCIOJHCHHIO (IPUBAapHBIC B CTHIK, IJIOCKHE, PE3bOOBBIC U
T.1.),

- TUIlY YHHOTHHTGHLHOﬁ MMOBCPXHOCTHU (C COCAUHHUTCIIBHBIM BBICTYIIOM, BBICTYII -
BIIaAWHA, IIMII - 1143, 10 OBAJIbHLIC, BOCbMUI'PAHHBIC, JIMH30BLIC HpOKHaI[KI/I),

- TUILYy ¥ MaTepHay IIPOKIAJIKH.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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O6nacTi TPUMEHEHHUs Ppa3TUYHBIX THUMOB (PIAHIEBBIX COCAWHEHUH U  UX
MaTepUaIbHOE WCIIOJIHEHHWE PErJIaMeHTUPYIOTCS HOPMATHBHBIMU JOKYMEHTAMU U
crangapramu [14, 24, 16].

2. PacueTHble yCIIOBHS U BBIOOp CTaHAAPTHBIX (IIaHIIEB

Kak mpaBuno, mpu NpoeKTHPOBAHUH TPYyOOMPOBOJOB HCIOIB3YIOTCS CTaHAApPTHHIE
¢dnanuessle coenuHenus (mpuauMarores 1o [3-10]). BeiGop cranmapTHOro ¢uiaHIIeBOTO
COCUHEHHS TPOU3BOJIUTCS B 3aBHUCHUMOCTH OT pabouuX (pacyeTHBIX) MapaMeTpOB,
YCIIOBHOTO JI1aMeTpa Dy 1 yCIOBHOTO JaBieHus Py.

IIpu BbIOOpe cTaHgapTHBIX (uaHueB 1o [3-10] Ha3HaueHHBI CPOK  CIYXKObI
TpyOOIpOBOJa TOKEH YUUTHIBATh PACUETHYIO MPUOABKY Ha KOPPO3HIO; 3aJI0KEHHYIO B
KOHCTPYKIIMIO CTAaHJAPTHOTO (IaHIa.

Kpome Toro, I'OCT [2] pexomenayeT, 4ToObl (iaaHubl u OONTHl (IIMUIBKH),
BBIIMOJIHEHBl M3 MAaTepHalioB OJHOIO KJjacca, HMMEILMX Onu3kue Ko3(pQuuueHTh
nuHelHoro pacummpenus. [lomyckaercs mpuMeHeHue (iaHueB W mmuiek (00aTOB) U3
CTallel  pa3MUuYHBIX KJIACCOB IpPH  YCIOBHM  IOJATBEPXKICHUS  PAacyeTOM  HX
pabotocnioco6HOCTH Ipu Temmneparype Boitie 100°C.

Ha ¢nanueBoe coemunenue TpyOOMpOBOJOB, KPOME BHYTPEHHETO WM HAPYKHOTO
JaBJICHUsI, MOTYT JIEMCTBOBATh TAK)KE OCEBasi U MEPEPe3bIBAIOLINE CHIIbI, U3THOAIOINE U
KpPYTSIIUNA MOMEHTBI, BEIMYMHBI KOTOPBIX ONPEACIAIOTCS W3 pacueTa HampsyKEHHO-
ne(GOopMUpPOBAaHHOTO  COCTOSIHMA ~ TpyOompoBona B wmenom. Ilpm  BeIOOpe
HOPMAJIM30BaHHOTO  (MJIAHIIEBOIO  COEJMHEHHUS  yKa3aHHbIE  CHJIOBbIE  (PAKTOPBI
YUHTBHIBAIOTCSI PACUETOM MpPU ONPEIECICHUU YCJIOBHOTO JaBJIECHUS, 10 KOTOPOMY
BbIOMPAIOTCSt HOPMAJIM30BaHHBIE (DIIaHIIbI

4 M+ M
v + - max 0y,
314
(D
rne My, M, - wusrnOaromMe MOMEHTHI, JCHCTBYIOIIME B JBYX B3aHMHO

MEePIEeHIUKYISIPHBIX TJIOCKOCTAX, MPOXOASAIINX 4epe3 och TpyObl, HxMM; N - oceBas
cuila, JelcTBylonlas Ha (iaHieBoe coenuHenue, H; (mpu pacTsykeHUU NMPUHUMAETCS CO
3HAKOM «IUTIOCY»; MPH CKATUU - «MUHYC»); G -2Q(PEKTUBHBIN AUaMETp MPOKIAIKH, MM.
HaznauaeTtcs B 3aBUCMMOCTH OT HIMPUHBI U (POPMBI CEYEHUSI POKITAIKU:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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- JUTS TIOCKUX MPOKIAAO0K MIUPUHON b < 15 MM, a Takxke JUIsl MPOKIAJ0K OBAILHOTO
WJIM BOCBMUTPAHHOTO ceueHus G - CpeIHUM TuaMeTp MPOKIIAJIKY;

- JUIA TUIOCKUX MPOKIJIAJIOK C HAPYKHBIM uaMeTpoM Dy u upUHOM b > 15 Mm

G=Dy - 387b, um
)

IHPUJIOKEHUE 4.

BbIBOP CUJIb®OHHbIX U JIMH30BbIX
KOMIIEHCATOPOB

1. YcioBHBIE 0003HaAYEHUS

VYcaosHoe
TepMuH 1 eTUHHUIIBI H3MEPEHUS
o0o03HaUYeHNE

Ywucno roppos n
MMupwuna rodpa, MM q
Pacuernas npubaBka K TOJNIIMHE CTCHKH, MM c
JimHa TO(QPUPOBAHHON YacTH OJHOTO CHIb(OHA B CIABHTOBOM KOMIIEHCATOpPE C C
BCTaBKOW, MM
Bespasmepubie k03 QUITUCHTRI Ca, C; Cp
MPOMBILLIEHHAR W SKOMOMMYECKAA GE30NACHOCTS, Pasmewerue peknami
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 82
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OceBas KecTKOCTh KoMIleHcaTopa, H/mm Ci
Yri10Bast ’KECTKOCTh KOMIIEHCATOpa, PaAnaH/MM Cq
CrBHroBas ’,ecTKOCTh KOMIIEHCAaTOpa Ha AeiicTBHe cuibl Vy, H/MM Cav
Yri0Bast ’KECTKOCTh KOMIIEHCATopa Ha JelicTBre MOMeHTa, HXMM/MM CdMm
BHyTpeHHM [uamMeTp KOMIIEHCATOPA, MM Dg
Hapy>xHblil tuamMeTp KOMIEHCATOPA, MM Dy
Cpennnii fuameTp KOMIIEHCaTOpa, MM Dp
Bricora rodpa, mm H
BespasmepHsrii ko3 durueHt K
KoaddunmeHt npuseneHns HanpspkeHUR Ke
Jmuna  kommeHcaropa  (pacCTOsSHME  MEXIYy  KpallHUMHM  TOYKaMH  rodp L
KOMIIEHCATOpa), MM

JInHA NUTMHAPUYECKON KpaeBoi 30HBI THOKOTO IEMEHTa, MM /
Wzrubatommii MOMEHT, IACHCTBYIOIIMM Ha TPyOOIPOBOX MPH IIOBOPOTE M CIBHIE My
KOMIIEHCATOPa Ha Benu4uHy, H Mm

Pacnopnoe ycunue, H R

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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Homunanenas TOJIIIMHA CTCHKHU KOMIICHCATOPad, MM

[epepessiBatomas cuiia, ASHCTBYOIIAs Ha TPYOOIPOBOJ IIPH CABUIe KOMIIEHCATOPA 0-
Ha Benn4uHy dp, H Mmm

Yron noBopoTa KOMIIEHCATopa, paj q
KommneHcupytomas cnocoOHOCTh 0CEBOTO (CABUTOBOT0) KOMIIEHCATOPA, MM Dk
BbokoBoe nepemenienne (nedopmanus caBUra) KOMIeHCaToOpa, MM dp
PacuetHoe oceBoe mepemMenieHne, MM Ip
[IpuBeneHHOE pacyeTHOE OCEBOE MEPEMEIICHUE, MM Inp
DOKBHUBAJICHTHOE MIEPEMEIIICHHE OT YTJIa IIOBOPOTA, MM lg
DKBUBAJICHTHOE NepEMENICHHE OT CABUTA, MM D
PacuetHoe paguanbHOE UM OCEBOE NIEPEMEILEHUE, MM p
PacueTHas aMIuMTya yCIOBHBIX yIpYrux HanpsbkeHuid, Mlla Sae
MakcumanbHOe 3KBUBaJICHTHOE HanpsikeHue, MITa Se
Oxpy>xHbIe MEMOpaHHbIC HAPSHKEHUS OT naBienus, MIla Scmp
OceBple H3TNOHBIC HANIPSDKEHUS OT nepeMerienun, MIla smbd
OceBple H3THOHBIC HATIPSDKEHUS OT naBieHus, MIla Smbp

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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OceBble MeMOpaHHbIEe HANPsDKEHUs 0T nepeMerneHus, MIla Smmd

OceBble MEMOpaHHbBIC HANIPSHKCHUS OT AaBicHus, MIla Smmp

2. Tunsl KOMIIEHCATOPOB U PEKOMEHTyEMbIE 00JIaCTH PUMEHEHUS

KomneHcaTopsl cOCTOST U3 OJJHOTO WIIM HECKOJIBKUX THOKUX 3JeMEHTOB (pHc. 1. 4.1),
Habopa aeraneid, NpeaHa3HaYCHHBIX ISl KPETUICHUS THOKHUX 3JIEMEHTOB, BOCIIPUSATHS TEX
WM UHBIX Harpy30K. IPUCOETUHEHMSI K TpyOOpOBOLY U T.A.

Puc. n. 4.1. I'ubkuii 31eMeHT KOMIIEHCATOpa

B 3aBucuMocTH  OT  XapakTepa  IMepeMeUIeHHWH, KOTOpble  HEOOXOIUMO
KOMIICHCUPOBaTh, MPUMEHSIOTCS CJIEAYIOIIME THIIBI KOMIIEHCATOPOB, CXEMBI KOTOPBIX
IIPUBENEHBI Ha puc. I. 4.2 1 0. 4.3:

- OCEBbIE KOMIICHCATOPHI:

- IOBOPOTHBIE (YTJIOBbIE) KOMIIEHCATOPHI,

- CIBUT'OBBIC KOMIICHCATOPHI.

-

IR A'AYA"A

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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Puc. n. 4.2. CxeMbl paboThl KOMIIEHCATOPOB: @ - OCEBOT0, O - YTJIOBOrO

Mor YT HCIIOJIB30BATHCA TAKKC KOMIICHCATOPBI, BBIIOJHAOINWEC OJHOBPECMCHHO
HCCKOJBKO (byHKHHﬁZ CABHUI'OBO-OCCBLIC, IMMOBOPOTHO-OCCBBLIC, CABUTOBO-IIOBOPOTHELIC,
YHUBCPCAJIBHBIC.

[To KOHCTPYKTHBHO-TEXHOJIOTUYECKOMY HCIIOJTHEHUIO THOKOTO 2JIEMEHTa Pa3inyaroT
CIIEYIOIINE TUIIBI KOMIIEHCATOPOB: JIMH30BbIE KOMIIEHCATOPHI, ¢ THOKUMHU IJIEMEHTaMH,
CBAapEHHBIMH U3 JIBYX MOIYJIWH3: CHIb(OHHBIE KOMIIEHCATOPHI, C THOKMMH 3JI€MEHTaMH,
MOJTyYeHHBIMH METOJIOM TUAPOGOPMOBKU: KOMIIEHCATOPBI C OMErooOpa3HbIMH rodpaMu
1 HEKOTOpbIE JPyTHE.

Beibop Toro wim WHOro THOKOTO »JJIEMEHTa OIpeaemseTcsl KOHCTPYKTHBHBIMU
COOOpaXCHUSIMH U BEITUYMHON pacueTHOro AaBlieHus. Tak, TUH30BbIE KOMIIEHCATOPHI
OOBIYHO HCHONB3YIOTCS TpH aAaBneHusx a0 1,0 Mlla, cunbdonnsie - mno 2,5 Mlla,
KOMIIEHCATOPBI ¢ oMerooOpasHeiMu rodpamu -0 4,0 MIla. Kpome Toro, nmpu GonbIimx
naBneHusx (> 6,0 MlIla) BO3MOXHO  UCHOIB30BaHHE  KOMIIEHCATOPOB  C
MOJAKPEIUISIIOIIMMU KOJIbLAMHU U MHOTOCJIOMHBIX KOMIIEHCATOPOB.

3. Yuer BIUSHHUSA KOMIIEHCATOPOB IPU pacyere TpyOooIpoBoia

IIpu pacuere TpyOOIpoOBOJa B LIEJIOM KOMIIEHCATOP paccMaTpUBAETCs, KaK 3JIEMEHT,
XapaKTepU3yeMblil. B 3aBUCUMOCTH OT KOHCTPYKIMM KOMIIEHCATOpPa, OCEBOM, M3rHOHOM
W/WIN CIOBUTOBOW JKECTKOCTBIO, ONpEAEIsIeMbIX 10 HOPMATHBHBIM JOKyMEHTaM Ha
KOMIIEHCATOPBI, TU00 10 (popMyJiaM I1. 5 HACTOSIIEr0 NPUII0KEHUS.

IlogaTnuBOCTBIO OCEBOTO KOMIICHCAaTOpa Ha CABUT IIPU pPaACUCTEC pr6onp0Boz[a B
CJIOM, KakK IIpaBUIIO, MOKHO npeHe6pe%, JaxKEe €CJIU C€ro KOHCTPYKLUA HOITYyCKacCT
paavaJIbHbIC TICPCMCIICHU. Y4uThIBaTh 9Ty BCJIIMUMHY PCKOMCHAYCTCA JIUIIbL B
TEXHHYECKH 00OCHOBAHHBIX ClIydasx.

IIpu pacuere TpyOOIpOBOIA YUUTHIBAIOT, YTO JABJICHHUE, JACHCTBYIOLIEE HAa CTECHKHU
rMOKHX  3JIEMEHTOB OCEBOTO KOMIIEHCATOpa, IOPOXKIAeT PACIOPHOE  YCUIIME,
orpenenseMoe o popmyie

R=PxFy
(1)

rac ng) - B(I)(I)GKTI/IBHB.H mIomajb, KOTOpasd HNPHUHUMACTCI B COOTBCTCTBUH C
HOPMAaTUBHBIMU JOKYMCHTAMHU HAa OCCBLIC KOMIICHCATOPHI.

B ClIydasixX TOBOPOTHBIX W CABHUIOBBIX KOMIICHCATOPOB PACIOPHOC YCHIIUC
BOCIIPUHUMACTCH CTSXKKaMH KOMIICHCATOPOB. vy OCEBBIX HCPA3rpyKCHHBIX
KOMIICHCAaTOpOB pacnmopHOC ycuiaue ,Z[CIZCTByCT Ha Y4aCTKH pr6onp0130z[a,
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IMPUMBIKAIOIHUE K KOMIICHCATOPY. 9T0 yCuime nepeaacTcs Ha OMOPhL pr6onp0130z[a, 4qTo
CJICAYCT YUUTBIBATH IIPHU UX PACUCTC.

4. PacueTHbI€ yCIIOBHS U BEIOOP KOMIIEHCATOPOB

[Ipu ucnonb30BaHUKM HOPMAIM30BaHHBIX KOMIIEHCATOPOB, UX BBIOOpP MPOU3BOJAUTCS B
3aBHCUMOCTH OT YCJIOBHOT'O JaBJICHHSI M KOMIIEHCHPYIOIIEH CIOCOOHOCTH P 33JaHHOM
yuciae UUKIOB. [Ipu 3TOM, KOMIIEHCHpYIOWIAs CIIOCOOHOCTh OCEBOTO KOMIIEHCAaTopa
JOJDKHA OBITh HE MEHEE PacueTHOro INepeMelleHus: (0CeBOr0 X07a), MOBOPOTHOTO - HE
MEHEee pacyeTHOTro YyrIjla MOBOpoTa (YIJIOBOIO XOfa), CIBHUIOBOTO - PAacYETHOTO
nepeMeIleHus, MEepHeHIUKYSIPHOT0 OCH  KoMmIileHcaropa (ciBura). PacueTHble
NepeMEILEHHs U YIJIbl TOBOPOTa KOMIIEHCATOPOB OIPENENAIOTCS Ha OCHOBAaHUM pacyera
TpyOOIpOBO/A B LIEJIOM.

HpI/I HUCIIOJIBb30BaHNH HCHOPMAJIN30BAHHBIX KOMIICHCATOPOB, BCIIMYHHBI
AOIYCKAEMOTI'0 OaBJICHUS U LUKIAYECKON JOJTOBEUYHOCTH KOMIICHCATOpa OIPCACIISAIOTCA
Ha OCHOBAHUH CIICHUAJIBHOI'O pacucTa (CM. II. Q HaCcTOAIICTO HpI/IHO)KeHI/ISI).

B cnydae, eciu oceBoit kommeHcaTop (puc. 1. 4.2,a) UCTBITHIBACT HE TOJLKO OCCBBIC
MEPEMEIICHUS, HO TaKXKE YIJIOBBIC TEPEMCIICHHsS W/WIM TEePEMEIICHUs CIBHra, TO
NPUBEICHHOE PACYETHOE OCEBOE NIEPEMEIIICHIE MOXKHO ONPEIEIISATh M0 hopMyJie

Aoy = |2 A + 2y 10,
)

TIe

lq - OKBUBAJICHTHOC IICPEMCIICHUC OT YyI'JIa ITIOBOPOTA

MM

2 E

A, =
(3)

&,
2

ZD - OKBUBAJICHTHOC IICPEMCIICHUC OT CABUT'a

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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30,4
A = i ., MM,
L
4
Dp - cpenHnil nuameTp KoMreHcaropa
o +10
Dy=—"2—2% mm
2
)

B CJIydac HCIIOJIb30BAHHA OCCBOI'O KOMIICHCATOPAa B KAYCCTBEC 3JICMCHTA CIABUTOBBLIX
HJIM TOBOPOTHBIX KOMIICHCATOPOB, MPUBCACHHBIC PACYCTHBIC OCCBBIC IICPECMCIICHUA JJI1

HUX MOTYT OBITh ONpeieNieHbl o (hopMyiam:

- sl TIOBOPOTHBIX KOMITEHCATOPOB (puc. 1. 4.2,0)

(6)

- 17151 CABUTOBBIX KOMITEHCATOPOB (puC. 1. 4.3)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX:
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k8D,
,%W = ° 7
2(L-C]

(7)
rac

_ 300-3CL

37— GCL A

(8)

5. JKecTkocTh KOMITIEHCATOpA

[Ipu wu3BecTHON oOceBOM xecTKOocTH (] yrioBas >KECTKOCTh KOMIIEHCAaToOpa MpH
MMOBOPOTE Ha yrou ¢ (puc. 1. 4.2,0) onpenensiercs mo ¢popmye

2
Z, =&CA,H'MM,

8
©)

a M3rUOAONMUil MOMEHT, JAEHCTBYIOUIM Ha TpPyOONpPOBOJA, COOTBETCTBEHHO, IIO
dbopmyire

M =6C Hwum
(10)

[Ipu caBure kommeHcaTopa Ha BETUYHHY dp BOSHUKAET IepepesbiBatomias cuiia O; u
n3rudaromuii MoMeHT My (puc. 1. 4.3). KectkocTs Ha AeiicTBUE CUITBI (7

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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30
CM=2—L‘;CA,HJ"MM,
(11)

KecTkocTh Ha fgericTBHe MOMeHTa My

30;
Ce = 4—;03 H vnafnam
(12)

o
T
[~
;f_
|
I
|
AN

T
J
e
[
-
=

Puc. n. 4.3 CxeMbl CIBUTOBBIX KOMIIEHCATOPOB:

a - 6e3 MPOMEXKYTOUHOM BCTaBKH, O - C IPOMEXYTOYHON BCTaBKOU-TPYyOOi
IlepepessiBatolas cuia U U3rUOAIOLINI MOMEHT, IEHCTBYIOLINE HAa TPyOOIPOBO NPU
CIBUI'€ KOMIIEHCATOPA, COOTBETCTBEHHO PABHBI:

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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0,=Cy d.H
(13)

M, =Cy 0, Hum
(14)

Ilpumeuanue. [Ipu pacuere TpyOONIPOBOAOB pabOTY CABUTOBBIX KOMIIEHCATOPOB Ha
M3TUO JOIMYCKAETCSI HE YIYUTHIBATh.

B cinyuae, ecam oceBas JKECTKOCTh CHJIb(OHHOTO WJIM JIMH30BOTO OCEBOIO
komrieHcatopa C] HeM3BEeCTHA, JIOMYCKAETCs ONPEICIATh ee 1Mo hopmyie

3
C, = LID,E] s Hfum,
HCI H

(15)
rac

H - BeIcOTa TOdpa

n -0
H=21__"% uu
2
(16)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 9]
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Cr - OGespasmepHblii kod(dunuent, onpenensdemslii mo rpaguky puc. m. 4.4 B
3aBUCUMOCTH OT Oe3pa3MepHbBIX apaMeTpPOB

|
= HBERNER | RN
, ‘““"{_“: e ———18
| “-;_\‘.- |
ekt gl L] | N
I : : H _l 5
| . .
| | | | i I O i T,

Puc. 1. 4.4. I'paduknu 115 onpenenenus koddpdunuenta Cr

6. PacueT ruOKMX 3J1€MEHTOB HCHOPMAJIN30BAHHBIX CI/IJ'IL(l)OHHBIX N JINH30BbIX
KOMIICHCATOPOB HAa CTATUYCCKYIO U MAJIOLIUKIIOBYIO IPOYHOCTh

I'nbGkue »1eMEeHTbl KOMIIEHCATOPOB JOJDKHBI OTBEYaTh TPEOOBAHUSAM CTATUYECKOM
NPOYHOCTH TPH  BO3ACHCTBUM  JaBjieHUs M oOecreyuBaTb  HEOOXOAUMYIO
KOMIICHCUPYIOIIYIO0 CIIOCOOHOCTh NpH 3aJlaHHOM 4YHCJIE LUKIOB Harpyxenus. Kpome
TOr0, CHUJIb(QOHHBIE KOMIEHCATOPBl, B 3JEMEHTaX KOTOPBIX JCHCTBYIOT CIKHMAIOIINE
HanpsDKeHUs, JOJDKHBI 00ecneunBaTh COXpaHEHHE OOlied M MeCTHOM yCTOMYMBOCTH
KOHCTPYKLIUU.

HaHpﬁI)KCHI/ISI OT ACUCTBHUSI BHYTPCHHCT'O NAaBJICHUSA B THOKHMX BJIIEMEHTaX CI/IJ'IB(l)OHHLIX
H JIMH30BbIX KOMIICHCATOPOB OMPCACIIAOTCA 1O (bOpMYJ'IaMI

- OKPY’KHBIC MeM6paHHBIe HaIPsAKCHUA

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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. PDH)

Can (s-c)L14+4H1q)
(18)

- OCEBbIe MEMOpaHHbIE HAMPSHKEHUS

Ty = M
2z -¢)

(19)

- OCEBbIE U3TUOHBIEC HAPSIKECHUS

F

_ PHC
2(s- c)g ,

Jm.ﬁp

(20)

rae Cp - Oe3pasMepHbIl KOY(QQUIMEHT, onpenensieMelii o rpaguky puc. m. 4.6 B

3aBUCHUMOCTH OT 0€3pa3MEepHBIX MapaMeTpoB a u b.

JlomyckaeTcsi mpoBOAUTH 00Jiee TOUHOE OIpPEAeTICHIE OCEBbIX U3TMOHBIX HANPSKEHUN

oT )Iel\/’ICTBI/Ifl JaBJCHHUS YHCIICHHBIMU METOAaMU.

VYcnoBusi CTaTUYECKON MPOYHOCTH THOKWX DJIEMEHTOB CHUJIB()OHHBIX W JIMH30BBIX

KOMITEHCATOPOB:

Scmp £ [S], MHa,
21)

Smmp £ [s], MIla,
(22)

Smmp + Smbp £ 2,5[5], MIla.
(23)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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B cjiyduae, CCJI AJInHa LII/IJII/IH,ZLpI/I‘{eCKOﬁ KpaeBoﬁ 30HBI THOKOT'O 3JIEMCHTA

F215 I:S _E)D £, OHA JOIOJHHUTEIBHO TIPOBEPSETCS Ha TMPOYHOCTh, Kak Tpyoa,

2

paborTarorias Mo ACHCTBUEM BHYTPEHHETO JaBICHUS.

[Ipu

I »1,5,/(s-¢)D " "
g HAMps>KCHUE B HHUJIHMHAPUYCCKOM KpacBOM 30HEC THOKOTO
9JICMCHTA JOJKHO OTBEYATh YCJIOBUIO

Fo, f <[] MITa,

2s-c) |15, /(e -c1D,
(24)

HaprI)KeHI/ISI oT I[eﬁCTBI/IH PACUCTHOI0 OCEBOro MnEpPEMCIICHHA B CI/IJ'H)(l)OHHBIX u
JIMH30BBIX KOMIICHCATOpax OINPEACIAOTCA 4YHCICHHBIMU MCETOJaMH. HOHYCKaeTCH
OTpeeNATh UX 1Mo GopMyIam:

- OCEBbIe MEMOpaHHbIE HAMIPSHKEHUS

(25)

- OCEBBIE U3THOHEIC HaIPs>KCHUA

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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SEs,
e T =

3HAC,
(26)

rae Cf, Cq - 6e3pazmepHble KOd(QOUIMEHTBI, ONpeaenseMblie 1o rpadukam puc. n. 4.4
U 1. 4.5 B 3aBHCUMOCTH OT 0€3pa3MepHBIX MapaMeTpoB a U b.

- -
C. 1/“] 22010,8
< . 1
‘ ‘ ] ___,J.,.-]__,,.L_a #'"i% 14
| =1
: . -t T e S 'Eg
| BT ﬁ f._,..f--""'“r-...-_ i
- 1 il
| =1 | 11+ |
e i I [ B | 4+T—10
: =1 | LT |
: — : | L3
= e '—h-.__‘_______‘ ——
= e
0.8 S~ —-— 1
—~L 1 | |
0.4 J_ l T p——id
0.4 | | | T 1 PR
] il o2 03 ] 05 0.5 0.7 a4 (] l q
o

Puc. n. 4.5. I'paduku ans onpenenenust kodgdurmenra Cg
MaxkcuMaabHOE SKBUBAJICHTHOE HATIPSKEHUE

Se = [Smmp + Smbp + Smmd T Smbd), MlIla
(27)

PacuerHas aMIunTyna yClIOBHBIX YIIPYTHX HaPSKEHUN:

Sae = 0.547Kese, MIla
(28)

Koadduuuent mnpuseneHus HanpsokeHUd Ke 111 CHIb(OHHBIX KOMIIEHCATOPOB,
MOJTyYEHHBIX METOJIOM THIPO(GOPMOBKH W JIMH30BBIX KOMIIEHCATOPOB, CBAPEHHBIX W3
JBYX TOJIYJIMH3, PEKOMEHYeTCsl IPUHUMATh 110 HIKETIPUBEIEHHON TabnuIie

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Koadduuument npusenenus Ke
Martepuan ruOKoOro 3JIeMeHTa
CHITb()OHHBIH JIMH30BBIH
KOMIICHCATOP KOMIIEHCATOP
VYraeponuctas ¥ JIETHPOBAaHHAas HeayCTCHUTHas 1,2 2,2
CTajb
AyCTeHHUTHas CTajib 1,05 2,0

Koaddurment A7 npuHUMAaETCs COTIIACHO MyHKTY 5.6.1 HacTOSIIEro cTraHaapTa.

B cnywae, ecnu pacueTHas aMIUIUTyJa YCJIOBHBIX YNPYTUX HaMpsDKEHUH,
ompeneneHHas o ¢opmyse (28), He MPEBBINIACT BEIUUMHBI 3[s]| qanpHEHIIas mpoBepKa
Ha [MKIWYECKYI0O TPOYHOCTh NpoBoAWTCA mo m.m. 5.6.1-5.6.6 craHmapra c
UCIIOJIb30BAHUEM TIOJTYYEHHBIX BBIIIE BEIMYUH Se U Sge. B TPOTUBHOM cCiydae,
OlpesiefiecHue  HaIpsHKEHHO-1e(OPMHUPOBAHHOTO  COCTOSHUSI ~ TMOKMX — AJIEMEHTOB
KOMIIEHCATOPOB BBIMOJIHAETCS YHUCICHHBIMH METOJaMH C Y4YETOM TIE€OMETPHUYECKOH u
(hbU3UYECKON HETMHEHMHOCTH.

s €,
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N s ' |
Nn\ ~S r ] ]
[ N '“Hi___:x__\ — ! ) r |
| e e |
=84 — PN - -
\r‘h xﬁ I -1
LT e
N N o
—-A_,_‘___H--‘- - L“‘.h—‘:“ =
[ el e =] 02
0.6 L I
! 1 e e 04
-\ —— s e e
. P————18
=] = —
0.4 “T.._ —— - - 1.2
g o
- ::"‘"'-.. - L&
—
4 “'--.___“________ >
e )
oz T - L
T —— 10
[ [y " _;I-,_
——]
[ )
"% ol ] 0.3 o4 ns 0.6 0T [T ne 1 N
o
]
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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Puc. 1. 4.6. I'padguknu 11s onpenenenus kodppunuenta Cp

INPUJIOKEHMUE 5.

PACYETHO-9KCHEPUMEHTAJIBHBIE METO/IbI
N CPEACTBA 3AIIUTHI TPYBOITPOBOJIA OT
BUBPAIIUU

1. TexHUYECKHE PEIICHMS 10 CHIDKEHUIO MyJILCAIIUH IOTOKA, BUOpaIiu TpyOOoIpoBoIa 1
BUOPO3ALIUTE OKPYKAIOLIUX 0OBEKTOB

CHmwxkeHue BUOpaMy MPOU3BOAUTCS IIyTEM YMEHBIIECHUS WIIM CHATHS BO3MYIIAIOIINX
Bo3zaelicTBuil. Ilpn 3TOM HEOOXOIMMO B TEPBYIO OYepedb YCTPAHUTh PE30HAHCHBIC
KojeOaHusi IyJbCUPYIOLUIET0 IOTOKA M OTCTPOUTH OT BO3MOXKHOI'O COBIAJICHUS
PE30HAHCOB ITOTOKA U MEXAHUYECKOU CHCTEMBI.

W3BecTHBI CleayIONe CIoco0bl OTCTPOMKH CHCTEMBI OT PE30HAHCHBIX KOJICOaHWI
rasa.

1.1. VI3MeHeHue JUIMH U AMAMETPOB yYaCTKOB TPYOOIPOBOJIHON CHCTEMBI, €CIIA ITO
JTOTTYCKAETCsl KOMITIOHOBKOW CHCTEMBI.

1.2. VYcranoBka muadparMm, KOTOpBIE pPACCEMBAIOT JHEPTUI0 KoJeOaHWi Tra3a u
U3MEHSAIOT aMIUIMTYAHO-YaCTOTHBIM CHEKTp ra3a B TpyOONpPOBOJHOW CHCTEME.
OpueHTHpPOBOYHO auaMeTp pactouku nuadparm coctasisier 0,5D; (D; - BHyTpeHHHMA
auaMeTp TpyOsr). OnTUMaNbHBIA TUAaMETp pacTouku Auadparmel d, 0OecTIeYMBAIONINIA
3¢ dEeKTUBHOE ralieHue MmyJIbCallii, MOXKET OBITh OTpeieeH o hopmyIie

d=D(Vp/ )22,
ey

rae Vep - cpenHsis CKOpoCTh ra3a B TpyOOIpoBo/IE.
Jist 1ByX(pa3HBIX TOTOKOB:

d=D(1,5x)"%,
(2)

re X - Ko3(pPUIHEHT CONPOTUBIICHUS AUa(pParMbl.
1.3. YcranoBka Oy(epHbIX €MKOCTEH C L€IbI0 YMEHbBIIEHUS aMIUIUTYAbl MYyJIbCAlluU

AAaBJICHUA 3a CUHCT PaCCCHBAHUA SHCPIHUHU, 3ana‘II/IBa€M0ﬁ Ha BO36y>KI[eHI/I€ MacCcChl rasa B

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 97
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oobeme OydepHOl eMKOCTH, @ W3MEHEHMs CIIEKTpa COOCTBEHHBIX YacTOT KoJeOaHUi,
Jnst HanOonee 3¢ exkTuBHOrO rameHus kojaedanuii 0ydepHas eMKOCTb yCTaHABIMBAETCS
HEMOCPEJCTBEHHO Yy MCTOYHUKA BO30YXAEHUS KoieOaHui (y LMIMHApPA KOMIIPEccopa).
Ha HeckonbkO HWIMHAPOB OAHOM CTYNEHH Ienecoo0Opa3HO YyCTaHAaBIMBATh OOILYIO
€MKOCTb.

1.4. VYcraHoBKa aKyCTHYeCKMX (UIBTPOB B TeX CIyd4asX, KOIJa BO3HUKAET
HEOO0XOMMOCTh B 3HAYUTEIBLHOM CHHKEHHUU KojeOaHWi, a TpeOyrommuecs Ui 3TOTO
rabapuTHble pa3Mepbl Oy(hepHOH €eMKOCTH MNPEBBIIIAIOT JIOMYCTUMBIE IO YCIOBHUSIM
KOMIIOHOBKH. AKYCTHUYECKHI (UIBTP XapaKTepU3yeTcs YETKHUM JUCKPETHBIM CIEKTPOM
MI0JIOC TPOITYCKaHMS U TAIIeHUs YaCTOT KojeOaHHii rasa.

H3meneHue TCMIICPATYPhI U JaBJICHUA HAHETAHUA KOMIIPECCOPA, €CJIIN 3TO BO3MOIKHO
1O TCXHOJIOI'MH pa6OTBI. Ot >THx MnapaMeTpOB 3aBUCUT BCIIMYNHA IIJIOTHOCTHU IMMPOAYKTA U
CKOpPOCTH 3BYKa, BJIMAIOIIHUX HA YaCTOTHBIN CIICKTP CUCTCMBI.

1.5. UnTtepdepeHunonHbId coco0 TameHus IyJabcaluid, KOTOpbli 3¢ dekTuBeH B
OYeHb y3KOH mosoce yacTtoT kojeOanuil. [IpenycmaTpuBaeT npuMeHeHHE CIEIHATbHBIX
OTBETBJIICHUI WM TeTeb, JUIMHY KOTOPBIX NOJAOUPAIOT PaBHOM HEUETHOMY YHCITY
IIOJIYBOJIH.

1.6. Coueranue B OJHOU TPYyOONMPOBOJHON CHCTEME PA3TUYHBIX CHOCOOOB TallICHUS
nmynbcanuil. Tak, BO3MOXKHA yCTaHOBKA AuadparM Ha BXOJI€ B EMKOCTh MU Ha BBIXOJIE U3
emMKkocTH. [Ipu 3TOM pa3mepbl eMKOCTH MOTYT OBITh YMEHbIIeHbl puMepHo Ha 30% 1o
CPaBHEHHUIO C €MKOCThIO 0e3 nuadparMbl. JIOMONHUTENBHBIE MOTEPU NABICHUS TMPHU
yCTaHOBKE AuadparMbl MEHbINE, YeM JOTOJIHHUTEIbHBIE TOTEPH MPH PE3OHAHCHBIX
KoJeOaHusX.

IlocnenoBaTeabHOCTh MIPOBCACHUA OTCTPOﬁKH OT PC30HAHCHBIX KOHe6aHI/II71, a TaKXeE
CHIDKECHMST KOJIeOaHUI AaBJICHUA Ta3a, IMPEACTaBIISICT coboii I/ITepaI_II/IOHHHﬁ mnmponecc
BHCCCHHA H3MCHCHUH B KOHCTPYKIHUIO Tp}/6OHpOBOI[H0171 CUCTEMEBI C HOCJ'ICI[}IIOH.Ieﬁ
HpOBepKOﬁ 3(1)(1)6KTI/IBHOCTI/I W3MEHEHUI pacucToM 1O CIICHHUAJIbHBIM IpOTrpaMMaM.

2. CHmxeHue BUOpaLuu ¥ BUOPO3aIUTa OKPYKAIOIINX O0BEKTOB

B pr6OHpOBOIlHBIX 00BsI3KaX NOPINHECBLIX MAlIWMH MaKCUMAJIbHAss OHCPIruAa
NpUXOAUTCA HAa HU3IMHNEC T'apMOHHUKHU. PacueTsl A0OIYCTUMO IMPOBOAUTHL IO HECKOJIBKUM
NEPBbIM (ILO 3-5) COOCTBEHHBIM YaCTOTaM KaXKaA0ro mpoJicta MU pCaIn30BbIBATH
OTCTpOﬁKy 110 3TUM 3HAYCHUAM.

2.1. ns ycTpaHEHUS MEXaHWYECKUX PE30HAHCOB IPOM3BOJMUTCS KOPPEKTHPOBKA
TpyOOIPOBOJHON CUCTEMBI.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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CHCKTp COOCTBEHHBIX YacCTOT JIFOOOM MEXaHUYCCKOM CHCTEMBI 3aBHCUT OT €€
O6’beMHO-KOHCpr1<TI/IBHBIX pemeHHﬁ, yCJ'IOBI/Iﬁ 3aKpCIJICHHUA n HHCPIHUOHHO-
JKCCTKOCTHBIX ITapaMETpPOB.

I[J'IH Tp}I6OHp0BOJIHBIX CUCTCM TAKHUMHU IMAPaAMCTPaMU ABJISIFOTCA:

- KOJIMYCCTBO YHYAaCTKOB, PACITIOJIOKCHHBIX MCKIY OIIOpaMU, UX KOH(I)I/II‘ ypanusi:
- HAINMYHUC COCPECAOTOUYCHHBIX MAaCC U UX BCINYHHA:

- YCJIOBUSA OIIMPAHUS;

- YOPYTHUC OIIOPBI U UX XAPAKTCPUCTUKU KECCTKOCTU:

- HTHCPIUOHHO-KCCTKOCTHBIC ITapaMETPhbl YHAaCTKOB.

COCpeI[OTOLIeHHBIe MacCChl YBCIMYUBAKOT MHCPIUHUOHHBIC XaPAKTCPUCTUKHU U CHUKAIOT
3HAYCHUS COOCTBEHHBIX 4YacCTOT. HpaKTI/I‘-IeCKI/I MOHIDKCHUE 3HAYCHHUS COOCTBEHHOM
YaCTOThl CHOCOOOM BKJIIOUCHHS JIOTIOJIHUTEIIFHOM MacChl MOXKET OBITh 3(1)(1)6KTI/IBHBIM
IIpU BCJIIMYNHC MACCBHI, COH3MCpI/IMOI‘;I C Maccou ydacTKa.

B PCAIBbHBIX CUCTEMAX COCPCAOTOYCHHBIC MACChl KOHCYHBIX PA3MCPOB YBCINMYUBAIOT
’KECTKOCTh CHCTEMBbI. B OONBIIMHCTBE CJIy4acB B pPCAJIbHBIX pr6OHpOBOIlHBIX CUCTEMAX
COCPCAOTOYCHHBIC MACChl UMCIOT CaMOCTOATCIIBHBIC OIIOPBI U MOTYT paCcCMaTpUBATLCS
KakK pasfaciuTeiii CUCTEMbl Ha HC3aBUCHUMBIC, C JXKCCTKHUMU 3aACJIIKAaMH B TOYKaAX
MMPUCOCAUHCHUS MACC.

VxecToueHue CHUCTEMBl BKJIOUEHHEM JOIOJHUTEILHOMN MacCChbl - (baKTop
KOHCTPYKTHBHOI'O YBCIMYCHUA COOCTBEHHOM 4YacTOTBl. BimsuHue Mmacc B KaXXJ10M
KOHKPCTHOM CJIy4ac MOXKECT OBITh MOJIYYCHO TOJIBKO pacu€TOM BCEM CHCTEMEI B IICJIOM.

2.2. CoOcTBeHHBIE YACTOTHI TPYOOIPOBOJA 3aBHCAT OT YCJIOBHM 3aKpEIUICHHs €ro
KOHIEBBIX U IIPOMEKYTOUHBIX YYacTKOB. [Ipy MpUMEHEHUH CKOJIB3SIINX OJHOCTOPOHHHUX
OIop HEOOXOIMMO IpPEIBAPUTEIBHO MPOBECTH pacdeT Ha CTATHYECKYIO MPOYHOCTh U
yOeaUTHCS B TOM. UTO COOTBETCTBYIOIME OJJHOCTOPOHHHE CBSA3H ABIISIOTCS 3aMKHYTHIMU.
[Tpu oTKNIOUEHHHM OAHOCTOPOHHEW OMOpHI (B Cllyyae Pa3OMKHYTOH CBSI3M) B UCXOJHBIX
JAHHBIX JUI1 pacueTa COOCTBEHHBIX YacTOT NMPUHMMAETCS CyMMapHas JUIMHA IpoJjieTra
MEXy [JBYMSI COCEIHHMH OIIOPaMH, YTO MOYKET CYIIECTBEHHO CHHU3UTh 3HAYCHUE
COOCTBEHHOM (TMapIMaIbHOI) YaCTOThI yUacTKa.

Ienecoobpa3HOCTh NMPUMEHEHUS YNPYTHX ONOpP C HPUHATHIMH XapaKTePUCTUKAMHU
KECTKOCTU OIPENEIAETCSl 10 pe3ysbTraTaM pacdera. YINpyrue OIOpbl, yMEHbIIas
SKBUBAJICHTHYIO JKECTKOCTb BCEH CUCTEMBI, CHWKAIOT HIDKHIOK TPaHMIy YaCTOTHOIO
JMana3oHa ydacTKa M cucTembl. llpumeHeHume uX >(PQPEKTUBHO NpU OTCTPOMKE OT
pEe30HaHCa B CTOPOHY YMEHBIIICHHUS 3HAaU€HUH COOCTBEHHBIX YaCTOT.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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2.3. Heo0XoguMoOCTh OTCTPOWKH TpPyOOMPOBOMHON CHCTEMBI OT PE30HAHCOB
OTIpENIeNIAETCS 10 KXIOMY M3 MOTEHLUAIBHO BO3MOMKHBIX MEXaHHU3MOB BO30YKICHHS
BUOpAIMK cornacHo 1. 6.3.1 HACTOSIIEro CTaHAapTA.

IlocnenoBarenbHO MO CTEMEHU LEIECO00Pa3HOCTH M 3((HEKTUBHOCTH MPUMEHSIOTCS
CIIEAYIOIIME CIIOCOOBI U3MEHEHHUS JITUHBI IPOJIETA.

- IS BBIBOJA CUCTEMBI 3a MPEAEbl Pe30HAHCA JOCTATOYHO M3MEHUTH AJUHY Yy4acTKa
Ha 15-20%.

- PEKOMEH/IyeTCsl BHayaje IPOBOJUTh KOPPEKTUPOBKY B CTOPOHY YBEJIMUEHUA fj, T.€.
YMEHBIICHUS AJIUHBI pojeTa L.

- Ilpy ka)xnoM BHOBb MNPHUHATOM 3HAa4eHMH L mpoBepsAroTcs yciaoBus 1. 6.3.1
HACTOAILET0 CTAaHIapTa [0 BCEM BO3MYLIAIOIIMM YacTOTaM.

- B CJIy4ac€ BbIBOJa CUCTCMbI U3 30HBI OJHOI'O M BXOJa B 30HY ApYToro pC30HaHCA,
CUCTCMA KOPPCKTUPYCTCA 10O HOBOMY PC30HAHCHOMY PCIKHUMY.

- IIpM HEBO3MOXKHOCTH KOPPEKTHPOBKH B CTOPOHY YBEIMYEHHs fj, KOPPEKTUPOBKa
HPOBOJIHUTCS YMEHBIIEHHUEM fj, T.€. yBEINUYEHUEM JJIHHBI ONPEETIAIONIEro fj yuacTKa.

2.4. YcnoBus 3aKpEIUIEHUS U YIIPYTHE OIIOPHI.

IIpn orpaHnyeHNMM BO3MOYKHOCTEH BapbUPOBAaHUS [UIMHOM IIpOJIeTa OTCTPOMKa
CHCTEMBl OT pE30HaHCa MPOBOJIUTCS BHIOOPOM THIIA OMOP U MOAOOPOM HMX KECTKOCTH.
N3MeHeHne pacnosioKeHus: COCPEJOTOUEHHBIX MacC 3a1aeTCsl PACUETYUKOM TOJIBKO MpHU
HaJIMYUU B CUCTEME COCPEAOTOUEHHBIX Macc.

IIpn ux OTCYTCTBUM CIIELMATIBHO BBOJUTH COCPENOTOYEHHBIE JOMOJIHUTENBHBIE MACChI
JUIA  U3MEHEHUS CIIEKTpa 4YacTOT PEKOMEHAYETCS TOJIBKO TpU HEBO3MOXHOCTHU
MIPUMEHEHUS APYTUX CIOCOOO0B /Ul OTCTPOMKHU OT pe30HaHca.

2.5. I3mMeHeHne reoMeTpum CUCTEMBI.

IIpu He’pHEKTUBHOCTH CIOCOOOB, M3IOKEHHBIX B MyHKTax 2.1-2.4, HE0OXOIUMO
U3MEHHUTh TEOMETPUIO CHUCTEMBI, OOecreuuB CBOOOIY BapHalMU fj, MaKCHMaJlbHO
CIPSIMUB TPACCy, MO BO3MOXHOCTH H30eras JUIIHUX MoBOpoToB. [Ipu 3Tom cmocobe
HEOO0XOMMO TPOBEJCHHE IMPOBEPOUYHBIX PAcCUYeTOB TPyOONpoBOAa HAa MPOYHOCTH M
KECTKOCTb.

2.6. Ilpu HedPPEKTUBHOCTH CMOCOOOB, M3IOKEHHBIX B MyHKTax 2.1-2.5, uaMeHeHue
WHEPIHOHHO-KECTKOCTHBIX ~ MapaMeTpoB  TpyOompoBoga oOecrmeunBaeTcss IyTeM
BapbUPOBAHUS JUAMETPOM TPYOOIIPOBOA.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname
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[Ipu a4y crieuranbHBIX HHEPLIMOHHO-)KECTKOCTHBIX FacUTENel, aHTUBUOPATOPOB,
UCXON U3 DKOHOMHMYECKOW M TEXHHYECKOH 1eJecoo0pa3sHOCTH HUX NPUMEHEHH,
MIPOCUUTHIBAIOTCS] BAPUAHTHI YACTOTHBIX CIIEKTPOB CUCTEMBI C TAaCUTENSIMU, U TIO (hopMam
KoJIeOaHU MPOBOAMTCS OLEHKA UX 3()(HEKTUBHOCTH.

KoppekTtupoBka TpyOONpPOBOAHOM CHUCTEMBI JJsl YCTPAaHEHHS MEXaHUYECKOTO
pe30HaHca NMPOBOAUTCS MO KaXJIOMy MEXaHU3MY BO30YKJIeHHs KojeOaHH HE MEHee YeM
M0 TSATH TapMOHHMKAM M KOJHMYECTBY COOCTBEHHBIX YACTOT KOJIEOAHUN CHUCTEMBI, WU
pPaBHOMY yJIBOGHHOMY 3HaU€HHIO YUCIIA YIACTKOB CUCTEMBI.

3. PexoMeHnmarum 1mo HHCTPYMCHTAJIbHOMY OGCHGI{OBaHI/IIO U MOHHUTOPHUHTY
pr6OHpOBOI[HBIX CHUCTCM U HAIHCTATCJIbHBIX MAIIWH IIPU IYCKE U SKCILTyaTallun

3.1. MucTpyMeHnTanbHbie oOcnenoBanus BubOpanmu [30].
Lenpro oOcnenoBaHUS SIBISIETCS:

- U3MEpeHHUe ypoBHEH BUOpanuu TPyOONPOBOIOB, CPABHEHUE UX C JIOMYCKAEMBIMHU
(cm. 1. 4.2.);

- OIpCACICHUC CTCIICHU OITIACHOCTHU BI/I6paI_II/II/I;

- aHAJIN3 CIICKTPOB BI/I6paI_II/II/I, JAUArHoCTUKa YaCTOTHBIX CIICKTPOB BH6pOBOSMyH.I€HPIfI
1 UX UHTCHCUBHOCTH,

- OIICHKAa ypOBHEH BHOpalMu >JIEMEHTOB HarHeTaTeNbHbIX MamuH (Tabn. 3-9) kak
HMCTOYHUKOB BUOpAIINU;

- HU3MCPCHHC ypOBHeﬁ nyJibCalluu MOAaBJICHUA, CPABHCHHUC HX C OOIYyCKACMbIMH,
OIIPECACIICHUC HCO6XO,Z[I/IMOCTI/I HUX CHUXKXCHUA,

- OIIpCACIICHUC HCOGXOJII/IMOCTI/I BI/I6pO3aH_II/ITLI OKpYZKaromux O6’beKTOB;

- 3aKJIFOYCHHUE O HCO6XO,Z[I/IMOCTI/I NepruoaANICCKOro Ui CTaluOHApHOTO MOHHUTOPHHI'A
BI/I6pa]_[I/II/I prﬁOl’[pOBOZ{OB W HarHeTaTCJIbHBIX MalllH.

3.2. U3mepenus BuOpanuu.

I/ISMepeHI/IH B KaXIOM HAMCUYCHHOM CCYCHHU MNPOBOAUTCA IO TPEM OCIM. YcaoBHO
IMPUHHUMAIOTC CIICAYIOIIUC HAITPABJICHUA oceil:

-Y - mo ocu Bajia MallIMHbI;
- X - B TOPU30HTAIBHOM IIJIOCKOCTH;

- Z - HOpMaIIbHO K I1ockocT XY.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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HaHpaBJIeHI/IC Y BBLACPKHUBACTCA 10 BCeM Tpacce I KaKA0Iro ydacTKa.
Touknu HU3MCPCHUA:

- HarHeTaresibHas MalllMHA - Ha TOPLAX IWJIMHAPOB, HarHeTaTelbHbIE NaTpyOKH,
(byHIaMeHTHBIE OOJITHI;

- OIOpBI TPYOONPOBOIA;

- CCpCAMHA KaXAOTO IIPOJICTa MCKAY OIIOpaMH, IMPU HAJIHWYHUU B IPOJICTC MCEKIAY
ornopamMu OTBOJOB - HAa KOHIIAX OTBOAA.

Omnpenensiercss ~ 4acTOTHBIK ~ cmekTp — BuOpaumu.  M3MmepsitoTcs — pa3maxu
BUOpOIIEpEeMEIICHUH:

- 00Mii (CyMMapHBbIii) ypOBEHb;

- JUIA KaXKJI0M 4aCTOTHOM COCTaBJISAIOLIEH CIIEKTpa.

[Ipu npoBeneHnn n3MepeHuit PUKCUpPyeTCs PEXKUM HArpyKeHHUs TPyOOIpoBoOa:

- COCTaB MPOAYKTa;

- TeMIIepaTypa Ha KaXJIOM y4aCTKe;

- JaBIICHUC;

- IPOU3BOUTEIILHOCTb;

- BpeMs U J1aTa MOBEJICHUS U3MEPEHUI.

[Ipu MeHsIOUMXCSA peXUMaxX SKCIUTyaTallud TpeOyeTcsl MPOBEIECHUE M3MEpPEHUI Ha
3-4-x pexumMax MNPOU3BOJUTEIBLHOCTH. Pe3ynbTaThl HM3MEPEHH MNPOTOKOIHUPYIOTCA C
YKAa3aHHEM UCIIOJIHUTEIICH.

3.3. MOHUTOPUHT BUOpALIUN TPYOOIIPOBOTHBIX CUCTEM.

Bun monuTopuHTra (MEpUOAWYECKUN WU TMOCTOSHHBIN) ONpeAenseTcss MPOSKTHON
JOKYMEHTAIlMel MM Ha3HA4aeTCs MO pe3ysbTaTaM MHCTPYMEHTANbHBIX 00CIeIoBaHUN

[15].
3.3.1. Ilepnonnyeckuii MOHUTOPUHT.

Brimonsstorcs Bce tpeboBanus 1. 3.1. IlepmoanunocTs M3MepeHuil BUOpaLuu npu
ONOPHBIX YPOBHSAX HE BhIIIE 2 (CM. MYHKT 4.2) Ha3HayaeTcsi HE peke OJHOr0 pas3a B
mecs. [lpu 3HaueHusx BuOpauuu, NpuOIMKaOIMUXCS K TPeThbeMy YPOBHIO - He pexe 1

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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pasa B Hexemo. Ilpu crabwinzanuu BuUOpauuu B pailoHe 3-ro ypoBHSA B TeueHHe 4-X
u3Mepenuit (1 Mecsir) J0MyCTUMO YBEIHYUTH IEPUOJAUYHOCTD JI0 OJHOTO MecALa.

[Ipu BO3pacTanuu ypoBHeW OT 3 10 4 HEOOXOIUM €KETHEBHBIH MOHUTOPHHT U TPU
JOCTUKEHUH pa3MaxoB BHOpAIMK CPEIHUX 3HAUCHUI B mosioce 3-4 ypoBHEH Tpedyercs
CpOYHAasi OCTAaHOBKA U PEKOHCTPYKLIUS CUCTEMBI.

3.3.2. CranoHapHbIii MOHUTOPUHT .

[Ipu cTanmoHapHOM MOHUTOPUHTE IIPETYCMATPUBACTCS:

- Ha HarHeTaTeIbHBIX MallliHAX - He MeHee oHoU ToukH (1o X, Y, Z);

- Ha TpyOOMpPOBOJHBIX CHUCTEMax - HE MEHEe, YeM B TpeX TOYKax IO Tpacce.
JlomyckaeTcst pukcanusi ypoBHel BHOpamuu A KaXIO0H TOYKH MO OJHOMY HIIU JIBYM
Haubosee BUOPOOTIACHBIM HAMPABICHUIM.

[To MakcuManbHBIM YPOBHSIM BHOpallMd M3 BCEX HAMEUYEHHBIX TOYEK IO Tpacce u
KOOpJMHATaM BBIOMPAIOTCS HE MEHEE JBYX JJI BKIFOUCHUS CUTHATH3AIUHN TOCTHKEHUS
aBapUIHOTO YPOBHS.

4. HopMupoBaH#ue IMyJIbCalliy TOTOKA U BUOpAIK TPyOOIpOBOIOB
4.1. Ilynscanust moTOKa NPOTyKTa.
HepaBHOMEpHOCTh TOTOKA OTPAHUYUBACTCS B 3aBUCUMOCTH OT pabovero JaBICHHS.

Tab6mumna 1

OFpaHI/I‘{eHI/IH HCPAaBHOMCPHOCTHU IMYJIbCAIIUU ITIOTOKA

P, MIIa <0,5 0,5,1,0 1,0,2,0 2,0,5,0 >5,0

d, % 4.8 4.6 3,5 24 23

J1y1st BcachIBaIOIUX JIMHUM U HE(PTSIHOTO rasza I0mycKaeTcs 0oJibliiee 3HaYeHUe
IMyJIbCallun JaBJICHHA.

4.2. Bubparus TpyO0nIpoBOJIOB.

Hopmupyrorcs mo amrumaTyae BUOpONEpEMENICHWH B 3aBUCHMOCTH OT YacTOTHI
BUOpALIUU.

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname
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PaznuuaroTcs ATk ONMOPHBIX YPOBHEH BUOpAIMH:

1. pacueTHBIN IPU IPOEKTUPOBAHUHU:

2. ,Z[OHYCKaeMHﬁ IIpU 3KCITyaTaluu;

3. TpeOytomuii UCTIpaBIIeHUs], PEKOHCTPYKIIMHU CUCTEMBIL;

4, YPOBCHB ITOABJICHUA aBapHﬁHBIX CHTyaHHﬁ.

COOTBETCTBCHHO B Jrara3oHax:

- 10 YPOBHS 2 - YZIOBJIETBOPUTEIILHOE COCTOSIHHE TPYOOIIPOBO/IOB;

- 2-3 - 1omycKaeMoe 3Haue€Hue, KOHTPOJIb;

- 3-4 - TOBBIIICHHBIN KOHTPOJIb, BO3MOKHBI OTKAa3blI, H606XOI[I/IMBI HCIIPpABJICHHC,

PEKOHCTPYKLUS;

- BpIIIE 4 - OKCTPECHHOC UCIIPABJICHUC.

B Tabn. 2 pgaHBl AWCKpETHBIE 3HAYEHHWS JOMYCKAaeMbIX 3HAYCHWH BUOpanuu

TpyOOIPOBOJOB isi (PUKCUPOBAHHBIX YACTOT.

Tabmuma 2

JlonyckaeMmble 3HaU€HUs aMIUTUTY T BUOpanuu TpyOOonpoBOa0OB Sq, MKM

Yacrorta, I'1g
YpoBeHb
? 4 6 8 10 20 30 40 50 60

1 120 115 100 90 85 60 50 45 40 50

2 250 230 200 180 165 120 95 85 15 70

3 500 450 400 360 330 230 180 145 135 130

4 1250 1100 950 800 750 500 420 350 320 300
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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[TpakTudecku 11st OONBITMHCTBA TPYOOPOBOIHBIX OOBSI30K HACOCOB U KOMITPECCOPOB
TJIaBHBIE AMIUTUTYTHBIE COCTABIISIONIUE MPOIIECCOB BUOPAIIMHU OTIPEACTICHBI B HAMa30He
¢ yactoramu g0 60-70 I

IIpu MoOHUTOpPHHIE BHOPOCOCTOSHUS TPYOONPOBOJOB B YCJIOBHUSAX HKCIUTyaTallMH C
LIEJIBI0 OLIEHKU M BBISBJICHUS MPUYMH TOBBIIICHHBIX YPOBHEH BHOpauuu, HEOOXOAUMO
UMETb, KpOME YpOBHEW MyJbCcallud AaBlieHHs, WH(pOpMaIMIO 00 YpOBHSAX BHOpaLuu
KOMIIPECCOPOB, HACOCOB, (DYHIAMEHTOB H T.JI.

Onenka BUOpAIIMOHHOTO COCTOSIHMS HACOCOB M KOMIIPECCOPOB, 32 MCKIIOYEHUEM
MOPUIHEBBIX MAIIMH ¢ HOMHUHAJIBHOM cKkopocThio oT 120 go 15000 MI/IH_I, IIPOBOJUTCH 10
3HAYEHUSIM  CpPeHUX  KBaJApaTM4YHBIX  3HAaueHUH  BmOpockopcth  (MM/C) |
BUOpoOMepeMenieHnii (MKM) B COOTBETCTBUH C [2] u [25]. B ocranpHbBIX ciydasx, HE
NPEIYCMOTPEHHBIX B [2, 25] A7 OLEHKU BUOpAIMM UCIIOIb3YIOTCS NMPHUBOJUMBIE HHKE
JIOMYCTUMBIE aMIUIUTY/1bl BUOPAIIUH Y3JI0B U 3JIEMEHTOB HarHETaTEIbHbBIX MAIlIUH.

Tabnuua 3

Hacocer

YacroTa Bpauienus Baina, ['1g <12,5| 12,5,16,5 16,5,25,0 | 25,0,50,0 |> 50,0
Jonycrumas amruntyaa BUOpauu Sq, MKM 120 100 80 60 50
Tabnuua 4

q)}IHI[aMeHTI)I MOPIIHCBBIX MAaIlH

Yacrora xonedanui, I'11 <3,5 3,5.8,0 8,0,25,0 25,0,30,0

Homyctumast aMmruntyna BuOpanuu Sg,

400 200 100 50
MKM
Tabmuua 5
CDYH,Z[aMeHTLI BHCKTpOHBHFaTeHeﬁ
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 105
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YacroTa konebanuid, I'i <8 8,12,5 >12,5
Jonycrumas amrunTyaa BUOpauu Sq, MKM 200 150 100
Tabnuua 6
®yHIamMeHThl TypOoarperaton
YacroTa xonedanuit, I' <25 25,50 > 50
JlomycTumas aMIuTya BUOparuu Sq, MKM 100 70 40
Ta6mmma 7
I_II/IJ'II/IH,Z[pI)I M MCKCTYIICHYATBIC allllapaThl IOPITHEBLIX MAIlIMH
Yacrora Konebanuii, 'y <10 >10
Jomyctumast aMIUTUTyIa BUOpAIiH Sy, MKM 250 200
Ta6mmma 8
[Tonmmnuuky TypOoarperaTtos
YacroTa konebanuid, I'ix 25,50 50,80 80,135 > 135
Jonycrumas amruntyaa BUOpauu Sq, MKM 95 20 13 1,5
Tabnuma 9
[ToamumHNKY 37IEKTPOIBUTATENEH
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 e gokymenTax: 106
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YacroTa konebanuid, I'i <12,5 12,5,16,5 16,5,25 25,50
Jomyctumast aMIutuTya BUOparmu Sy, MKM 80 65 50 25
Tabnuua 10

PaGouee MecTo MalIMHUCTA

Yacrora KoneGanuii, 'y <3135 | 58| 815 | 1530 |>30

Jomyctumast aMIuTUTyIa BUOpaIiu Sg, MKM 300 | 200 75 25 15 5

4.3. bosee MoHO OLIEHKA BUOPAIMH TEXHOJIOTHYECKUX TPyOOIpOBOI0B n3noxeHa B [30].

INPUJIOKEHMUE 6.

PACUYET HABHAYEHHOI'O PECYPCA
(PACYETHOI'O CPOKA CJIYKBbI)
TPYBOIMPOBOJIA

1. Hacrosmas Meroauka OIEHKM HA3HAYEHHOIO pecypca pacHopoCTpaHseTcs Ha
CTAJIBHBIC TCXHOJOITHNYCCKHC pr6OHpOBOI[LI, BKJIFO4asd 3MCCBHKU TCXHOJIOINMYCCKHUX
neyei.

2. HaznaueHHbIIl pecypc TpyOOIpoBosa onmpesensieTcs Kak MUHUMalIbHOE 3HAYCHUE
COCTAaBJIIIOLIMX €ro JJIEMEHTOB M coequHeHuil. [lon Ha3HAYEHHBIM pecypcoM
MOHUMAETCs YKa3aHHOE B MPOCEKTE PacyeTHOE 3HaueHHe HapabOTKH (B rojax, ThICSYAX
YacoB), MNpH JOCTHKEHMHM KOTOPOW OKCIUTyaTaluss TpyOOmpoBoja JOJDKHA OBITH
IpeKpalleHa JUIs OLIeHKH €ro OCTaTOYHOW MPOYHOCTH.

3. YkazaHHas B MNpPOEKTax BEJIMYMHA HA3HAUYEHHOTO pecypca (pacuyeTHOro cpoka
CIIy>k0bl) TPyOOIIPOBOJIa HE AOJKHA MpeBbIaTh 20 Jer.

4. Jlnst smeMeHTOB TPYOOIIPOBOIOB C YMEPEHHOW TeMIepaTypod MpH MPOBEACHUHU
pacyeToB Ha LHUKIMYECKYIO IIPOYHOCTh Ha3HAYCHHBINA PECYPC ONPEIEIACTCS CIEAYOIUM
obpa3zom:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 107
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TIe

Ncz - pacyeTHOE YHMCIIO TIONHBIX IUKJIOB HArpyKeHwss 3a | TOJ DKCIUTyaTaliu
TpyOompoBoIa, mocuuThIBaeMoe 1o hopmyie (5.35),

[Nc] - momycTHMOE YHCIIO TOJHBIX IIUKIJIOB HArPYKCHHUS 3JIEMEHTA, ONpeIeIsieMoe 1o
dbopmyre:

- qLa7s
&
[¥7,]= v
Fee |
@
2)
3nech
a= 80 MIla u b = 1200 - mis 3JIEMEHTOB W3 YIJIEPOAWCTOM W JIETUPOBAHHOM

HEayCTEeHUTHOM CTalH,
a= 110 MITa u b = 1000 - my1s1 571€MEHTOB W3 AyCTEHUTHOMN CTaJIH.
[Ipu sge £ 80 MIla Ha3HaueHHBIN pecypc pUHUMAaETCs paBHbIM 20 rogam.

5. Jlns BBICOKOTEMIIEpaTYpHBIX TpPyOONPOBOJAOB M 3MEEBUKOB TIPH OIICHKE
JUTMTEIIbHON ITUKJIMYECKOW MPOYHOCTH IO OINPEACIICHHOMY PacueToOM 3HAYEHHUIO Se U TIO
KPUBBIM JIJTUTEIHLHOW MPOYHOCTH HAXOIUTCS BpeMs 10 paspyiieHus [7] B romax, zatem
no 1. 4 ompenenstorcss 3HaueHust [Ne] u Ne.. Jlanee moacuuThiBaloTCs MapameTp ¢ =
Neco| T)/[Nc] v BenmnumHa Ha3HAYEHHOTO pecypca:

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 108
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T, =ﬂnpnc =10,
g+ 233

" =ﬂnpnc 210
2330 +1

3)
Hpumeuanus.

a) IIpn oTCyTCTBHM CIPaBOYHBIX JAHHBIX IO JJIMTEIHFHON MPOYHOCTH Marephaia TpyOOIpoBOJa I

oreHKH [ 7] MOXKHO BOCIIONB30BATHCS (POPMYIIOiL:

g
7= 114 12L%ko
A==

&

“4)

6) Ecnm moBepounslii pacuer TpyOONpoBOJa HAa MPOYHOCTh HE MPOBOAWICS, TO IPU OTCYTCTBUH

KOPPO3HOHHOTO H3HOCA BemumnHa [ 7] omnpenensercs mo Gpopmyie:

[T]=114f =2

Fp

(5)
rae MEOkHuTeNb 11.4 coorBerctByet 20-T1 Togam (100 000 gacoB).

6. J17151 BBICOKOTEMIIEpAaTypHBIX TPYOOIIPOBOIOB U 3MEEBUKOB ITPU KOPPO3UOHHOM H3HOCE
Y CTaTUYECKOM HArpyXeHUU

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PBSII'IEI.LIE‘HI‘IE‘ peKname

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 109
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rae

Ve - CKOPOCTH KOPPO3UH B MM/TO/I,

S, SR - HOMUHAJIbHAS U pacyeTHasl TOJNIUHBI CTEHKU 3JIEMEHTA,
c] - npubaBKa HAa YTOHEHHE CTEHKH,

m - TIOKa3aTelb CTENEeHHOM 3aBUCHUMOCTH TpeaeNna UIUTEIbHOW MPOYHOCTH OT
BpeMeHH (IIPH OTCYTCTBUU CHPABOYHBIX JaHHBIX MPUHUMAETCS m = §).

OcTtanbHble 0003HAYEHUS - B COOTBETCTBUH C ITYHKTOM 1.4 HACTOAIICTO CTaHdapTa.

J171g O1leHKM Ha3HAYEHHOTO pecypca MoMUMO GopMyJbl (6) MOKHO UCTIOIB30BaTh PHUC.
. 6.1, B KOTOpOoM

_S‘C‘l _.5"-5'1
g=—— P5—
& Ep

7. Ilpup Hamumuuum  KOPPO3HMOHHO-3PO3HMOHHOIO  HM3HOCA CTEHKH  JJEMEHTa
CpeAHeTeMIIepaTypHOro TpyOONpoBOAa €ro Ha3HAYCHHBIH Pecypc pacCUUTHIBAECTCS IO

dbopmyre

Ty
[
@)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, { B JOKyMaHTax: 110
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8. Ilpu coueraHun yCcTaOCTHOTO MOBPEXKACHUS U KOPPO3ZUOHHO-3PO3UOHHOTO U3HOCA
MaTepuasa B CpeqHeTeMIIepaTypHBIX TPyOONpoBOJaX MPOBOAUTCS pacyeT HA3HAYEHHOTO
pecypca o dopmynam (1) u (7), a 3aTemM BbIOUpaeTCss HAUMEHbIIIee 3HAYCHHE.

9. Ilpu coderaHWH YCTAJOCTHOTO TIOBPEXKICHUS W KOPPO3MOHHOTO H3HOCA B
BBICOKOTEMIIEPATYPHBIX TPYOOMPOBOIaX MPOBOIUTCS pacueT Ha3HAYEHHOTO pecypca Io
dopmynam (3) u (6), a 3aTeM BBIOMpAETCS HAUMEHbBIIIEE 3HAYCHHE.

10. Ecim pacueTHas TOJLIMHA CTEHKM DJJIEMEHTa OKaXETCs MEHbIIE €€
OTOpAaKOBOYHOIO  pa3Mmepa, TO  Ha3HAuYeHHBIH  pecypc  Uii  CpelHe- H
BBICOKOTEMIIEPATYPHBIX TPYOOIPOBOJIOB MOACUYUTHIBaeTcs Takxke 1o dopmyne (7), B
KOTOpPOH pacyeTHas TONIIMHA 3aMEHEHa Ha OTOpPaKOBOYHYIO, a 3aTeM BbIOMpaeTcs
HauMEHbIIIEE 3HAYCHHUE.

=
-

Puc. . 6.1. K onpenenenuro Ha3HaYEHHOTO pecypca BBICOKOTEMITEPATyPHBIX
TpyOONpOBOI0B

HOPMATHUBHO-TEXHUYECKUE
JOKYMEHTDI

1. TOCT 14249-89. Cocyas! u anmapaTtsl. HopMbl 1 METOABI pacueTa Ha IPOYHOCTD.
I'occrannapr CCCP. Mocksa. 1989.

2. TOCT P HUCO 10816-3-99. BuOpanus. KOHTpoib COCTOSHHS MAaIIUH TI0
pe3ynbTaTaM HM3MEpEeHMl BHOpanuu Ha He Bpamaroummxcs vacTiax. Yacte 3.
[TpombIIIICHHBIE MAalllMHBI HOMHHAJIBHON MOIIHOCTBIO Oonee 15 kBT m HOMHHAIBHOM
ckopoctbio ot 120 10 15009 MuH. lNoccrannapt Poccun. Mocksa. 1999.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 111
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3. TOCT 12815-80. ®naHus!l apMarypsl, COC,Z[I/IHI/ITCJIBHLIX yacteil 1 TpyOONpoOBOOB
Ha Py ot 0.1 5o 20.0 MIla (ot 1 mo 200 Kkre/cm’ ). Tunsl. [IpucoequnuTenbHble pa3Mepsl
U pa3Mephbl YIUIOTHUTEIbHBIX IOBEPXHOCTEN.

4. ’'OCT 12816-80. ®naHupl apMarypsl, COC,Z[I/IHI/ITCJIBHLIX yacteil 1 TpyOONpOBOJOB
Ha Py ot 0.1 10 20.0 MITa (ot 1 mo0 200 Kre/cm> ). O0mre TeXHuYecKrue TpeOOBaHMUS.

5.TOCT 12817 80. ®nanp! auThie U3 ceporo yyryHa Ha Py ot 0.1 no 1.6 MIla (ot 1
110 16 kre/cm” ). KoHcTpykuunu u pasmepsl.

6. TOCT 12818 80. dnaHLBl TUTHIE U3 KOBKOTO uyryHa Ha Py ot 1.6 1o 4.0 MIla (ot
16 10 40 kro/em? ). KoHcTpykunu u pa3mepsl.

7. FOCT 12819-80. ®nanipsl auThie cranbHble Ha Py ot 1.6 1o 20.0 MIla (ot 16 o
200 kre/em? ). KoHcTpykuuu u pasmepsl.

8. I'OCT 12820 80. dnanH1p! cTaJbHBIE IIOCKUE NpuBapHble HA Py ot 0.1 1o 2.5 MIla
(or 1 mo 25 Krc/om? ). KoHcTpykunu u pa3mepsl.

9.T'OCT 12821- 80 @uaHLBl CTanbHBIE NpUBapHbIE BCTHIK HAa Py ot 0.1 no 20.0 MIla
(ot 1 mo 200 Krc/om? ). KoHcTpykunu u pa3mepsl.

10. TOCT 12822-80. ®naHubl CTaJ'ILHBIe CBOOOJHBIE HA MMPUBAPHOM KOJjblle Ha Py oT
0.1 no 2.5 MIla (ot 1 go 25 Kre/om? ). KoHcTpykunu u pa3smepsl.

11. MV-PB-1-86. Mertoauueckue yka3zaHUs IO PAaCUETHOM OLEHKE U CHIKEHHIO
JMHAMUYECKUX BO3ACUCTBUM Ha KOHCTPYKLUH TEXHOJOTHYECKOr0 00OpYyIOBaHUS.
Munneprexumnpom CCCP.

12. MP 61-82. Meroguueckue pekoMeHAanuu. Meron pacuera CIOXKHBIX
MIPOCTPAHCTBEHHBIX KOHCTPYKIMH B obnactu Hu3mMX ¢opMm koiebanuil. ['occranmapt
CCCP.

13. OHTII 02.18. Pa3zpaGoTka METOJOB NPOEKTHPOBAHUSA M OIKCIUIyaTalluu
Tpy6onpoBogoB ADC. PykoBoaCTBO 10 060CHOBAaHHIO MPOYHOCTH TpyOoIpoBooB ADC,
Munatomanepronpom CCCP, Mocksa, 1990.

14. IIb 03-585-03. [IlpaBuma ycrpolicTBa u 0€30MacCHOW SKCIUTyaTalluu
TexHojorudeckux TpyodompoBonoB, ['YII «HTL] mo 6e30macHOCTH B MPOMBIIUICHHOCTH
I'ocroprexnaazopa Poccun». Mocksa, 2003.

15. IIb_03-582-03. [IlpaBuma ycrpolicTBa H 0€30MacCHOW  SKCIUTyaTaluu
KOMIIPECCOPHBIX YCTaHOBOK C TIOPIIHEBBIMH KOMIIPECCOpPaMH, pPa0OTAIOMIMMHU Ha
B3pbIBOONAacHbIX M BpeaHbix razax. ['YII «HTL] mo 6e3omacHOCTH B MPOMBIIUIEHHOCTH
I'ocroprexnaaszopa Poccun», Mocksa. 2003.
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16. I1b 09-540-03. OO6ume IpaBuia B3pBIBOOE30MIACHOCTH JUTS
B3pBIBOIIOXKAPOONACHBIX XMMHUYECKHUX, HEPTEXUMHUECKUX U HedTenepepadaThIBAIOIINX
npou3BojacTB, ['YII «HTL mo Ge3omacHocTH B HpOMBIIIIEHHOCTH [ocroprexHanzopa
Poccumy», Mocksa, 2004.

17. IIb 08-624-03. IIpaBuiia 6€30MaCHOCTH B HE(PTSIHON M ra30BOM MPOMBIIIIJIEHHOCTH.
I'VIT «HTL[ mo ©6e3onmacHocTd B mpoMbliuieHHOcTH ['ocroprexnamsopa Poccumy,
Mocksa, 2004.

18. IIb_09-297-99. [IlpaBuna ycrpolicTBa M 0€30MaCHOW  SKCIUTyaTalluu
KOMITPECCOPHBIX YCTaHOBOK C TOPIIHEBBIMH KOMIIpECCOpaMH, padOTaIoONMMU Ha
B3pbIBOONAcHBIX W BpeaHbix razax. ['YII «HTL] mo 6e30macHOCTH B MPOMBIILIEHHOCTH
I'ocroprexnaaszopa Poccun». Mocksa, 2000.

19. IIb_12-529-03. IlpaBmia 0€30MaCHOCTH CHUCTEM Tra3opaclpesielieHuss |
razonorpednenus, [YII «HTL —no  Ge3omacHOCTH B  NPOMBIIUIEHHOCTH
I'ocroprexnaaszopa Poccun», Mocksa, 2003.

20. [IHAD I'-7-002-86. IIpaBuia u HOpMBI B aTOMHOM 3Hepreruke. Hopmsl pacuera
Ha MPOYHOCTh 000pPYAOBaHMUS M TPyOONPOBOAOB aTOMHBIX SHEPreTUYECKUX YCTAHOBOK,
«OHeproaromusgar, Mockaa, 1989.

21. IIporpammuas cuctema CTAPT. Pacuer mpoyHOCTH U &KECTKOCTH TPYOOIIPOBOIOB.
PyxoBoactBo none3zoBatens. OO0 «HTII Tpybonposoay.

22. PTM 38.001-94. Vkazanuss 1o pacyeTy Ha TMPOYHOCTb U BHOpALUIO
TEXHOJIOTHYECKUX CTAIBHBIX TpyOoIpoBo1oB, Munromsuepro Poccun, Mocksa, 1994.

23. P 10-249-98. HopMmbl pacueta Ha MPOYHOCTH CTALMOHAPHBIX KOTIOB U
TpyObonpoBogoB wapa u ropsdyer Boxel, I'YII «HTL[ mno ©Oe3onmacHoctu B
poMbIlIeHHoCTH ['ocroprexnanzopa Poccumn», Mocksa, 2001.

24. PJL 26-15-88. Cocyabsl u ammaparsl. Hopmbl M MeTOAbl Ha MNPOYHOCTH U
TepMETUYHOCTD (DJIAHILIEBBIX COEAUHEHHH.

25. CA 03-001-05. [lenTpoOexHbIE HACOCHBIE M KOMIIPECCOPHBIE arperathl OMAaCHBIX
MIPOU3BOJICTB. DKCIUTyaTaliuonHble HopMmbl BuOparuu. HIIL] «/Iunamukay, Accounarus

«Pocrexakcnepruza», Mocksa, 2005.

26. CHull 2.01.07-85. Harpy3ku 1 BO31€HCTBUS.

27. CHull 2.04.12-86. PacdeTr Ha MPOYHOCTH CTATBHBIX TPYOOIPOBOIOB.

28. CHulI 2.05.06-85. MaructpaibHble TPyOOIIPOBO/IBI.
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29. CHullI 23-01-99. CtpoutenpHas KIMMaTOJIOTHSL.

30. CTII 07-04-02. Ouenka BuOpanuu TeXHOJIOTHYECKUX TpybOompoBomoB. OO0
«HTII Tpy6onposoa», 1999.

31. CTIT 11-06-01. TexHonoruueckue TpyOOHpoBOoasl HedTenepepadaThIBalOIIEH,
HepTexumMuueckod M xumudeckoil npomsbiieHHoctd. OO0 «HTII Tpy6Gonposoay,
2006.

32. ANSI/ASME B31.3. ASME Code for pressure piping, B31. Chemical plant and
petroleum refinery piping.

33. ANSI/ASME B31.8. ASME Code for pressure piping, B31. Gas Transmission and
Distribution piping systems.

34. ANSI/ASME B31.1 ASME code for pressure piping, B31. Power piping.

L]
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VYBaxaewmslil EBrennii ApceHtseBny!

Pocrexnamzop paccmorpen mpeacTaBieHHbI Bamm  crammapr  Accoumarmu
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