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CTAHOAPT UKBA

Apmatypa ans marucTpanbHbIX
TpybdonpoBoaoB

HOPMATUBHbBIE HATPY3KU
OT TPYBOINPOBOOA

MeToguku pacyeTa U YNCII€HHbIE 3HAYeHunsA

[ara Bsegenus — 01.07.2014

1 O6nacTb NpUMeHeHus

HacTtosilyuin craHgapT pacnpocTpaHAeTcs Ha apmaTtypy Ansi maructpanbHbIX
Tpy6OnNpoBOAOB, NPOEKTUPOBAHUE KOTOPLIX BLINOMHAETCH B COOTBETCTBMM C Tpebosa-
Husimn Hopm CHul 2.05.06-85.

CTaHgapT COAepXUT METOAMKU pacyeTa W YMCHIeHHble 3HAYEHUA HOPMAaTUBHbIX
3HayeHWii Harpysok, AeNCTByIoWMX Ha apmaTypy oT Tpy6onposoga.

CTangapT MOXeT NpUMEHATLCH Npyu pa3paboTke apmaTtypbl BCEX BUAOB 1 Npw
NpoeKTUpoBaHuu TpyoonpoBoAOB.

2 HopmaTtuBHble CCbINKU

2.1 B cTrangapTe AaHbl CCbiSIKK Ha cregyoLne HOpMaTUBHbLIE AOKYMEHThHI:

FOCT 20295~85 Tpy6bl cTanbHble CBapHble Ans MarucTpanbHbiX FasoHedTe-
npoBopos. TexHuyeckue ycnoeus

FOCT 24856-2014 Apmarypa TpyGonposoaHas. TepMuHbl 4 onpeaenexsns

[OCT P 52857.1-2007 Cocyap! v annapatbl. HopMbl ¥ meToAbl pacyéTta Ha
npoyHocTe. Obiyne TpeGoBanus

MHAD I-7-002-86 Hopwmbi pacyeTta Ha npo4HocTs obopygosaHusa u Tpybonpo-
BOJIOB aTOMHLIX 3HEPreTUYECKNX YCTaHOBOK

CHuMM 2.05.06-85 MaructparnbHbie TpySonpoBofbt

1 3am.
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3 TepmuHbli, onpegeneHus n o6o3HayeHus

3.1 B HacToseM cTaHaapTe NpUMeHeHbl TepMuHbl U onpegenedus no FOCT
24856.

3.2 B cTaHpapTe NpUMEHEHL! crieflyioline 0CHOBHbie 0603HaYeHNA:

DN — HOMUHasbHbBIA guameTp apmaTypbl, MM;

PN — HomunHansHoe aasneHue, Mlla;

Dy — puameTp HapyxHbiii natpybka u Tpybonposoaa, Mm;

Dg— guameTp BHYTpeHHUiA naTpybka, Mu;

O — TONwWMHa CTeHKN naTpybka, Mm;

Op — TOMLLMHA CTEHKW pacyeTHas naTtpybka, mm;

&7 — TOMLLMHA TeXHoNoryeckan naTpybka, mm;

f — nnowLape NoNepeyHoOro ceyeHus naTpybka, Mm>;

W — MOMEHT conpoTyBrieHus usruby nonepeyHoro ceuexus natpybxa, mm3;

Rpoz — MMHMMAnNbHOE 3HAYEHUe nipeAena TeKyvecTu matepuana natpybka npu
pacyeTHol Temnepatype, Mla;

Rm — MUHUMaribHOE 3HaJeHue npefena npoYyHOCTU matepuana natpybka npu
pacyeTHol Temnepatype, Mla;

[o0] - HomuHanbHoe gonyckaemMoe HanpsbkeHve AN matepuana natpybka, Mila;

Q — HOpMaTUBHOE NPOoAONbLHOE CXUMAIOLLEE TeMnepaTypHoe ycunue, onpeje-
nseMmoe 13 ycrosuit NPOYHOCTY pacyeTHO Mogenu naTpybka apmatypsl H;

Mp — HOopMaTUBHLIN M3rnbamwmii MOMEHT Ha apMaTypy OT OECTBUSI BECOBLIX
Harpysok Ha Tpybonposog, H-mm;

My — HOpMaTUBHBIN U3rnbaroLnii MOMEHT Ha apMaTypy OT COYeTaHUst Harpysox,
BbI3BaHHbIX BECOM U TEMNepaTypHOil komneHcauueln Tpybonposoaa, H-mm;

Mc — HopMaTUBHBIA usrubarowmit MOMEHT Ha apMatypy OT CoYeTaHus Harpy-
30K, BbI3BaHHbLIX BECOM W TeMnepaTypHOi KOMMEHcauvel, a Taike CelcMUYecKUMn
BO3AEUCTBUAMM Ha TPyDONpoOBOL MHTEHCUBHOCTLIO 10 9 Bannos BKNIOUNTENbHO, H-MM;

Mcwm — TO Xe, uto Mg, HO npu celicmuyeckux sosgeiictensx 10 6annos, H-mMm
(momeHTbl Mp, My, Mc u Mcy onpefiensiiotca u3 ycrnoBuid NPOYHOCTU pacuyeTHol Moae-
nu natpybka apmaTypsi);

Fp — npopornkHoe pacTarvBaloliee HanpshkeHue Ha apMaTtypy oT AeWCTBUA HO-
MuHansHoro Aasnenus cpegol PN, H;

1 3am.
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Muys — varnbalowmii MOMEHT, AedcTByOWMiA Ha apmaTtypy oT Tpybonposoja,
H-mmM;
Mgp — KPYTALLMIA MOMEHT, JeWCTBYIOWMIA Ha apmaTypy oT Tpybonposopa (Mo-

MeHThl Mys i Mke onpegensiotest U3 pacdera Tpybonposoaa), H-mm;

4 O6wue rnonoxeHus

4.1 [Noa HOpMATHUBHBIMU HArPy3KkaMin MOHUMAEIOTCA YUCTIEHHBIE 3HAYEHNUA YCUITuit
N MOMEHTOB, KOTOPbI€ AOMMKHbI YYUTLIBATLCS NPU KOHCTPYMPOBaHNM apMaTyphl ¥ Npo-
eKkTupoBaHuy Tpybonposofa. HopmuposaHue Harpysok no3BonseT NpoBOANTL He3aBu-
cumyo paspaboTky apmaTypsi v TpybonpoBoaos.

Mpy KoHCTpyUpOBaHUK apmaTypbl JOfKHA OblTe NOATBEPKAEHA PacHeTOM fPoYy-
HOCTb, FepPMETUYHOCTE M PaBoTOCNOCOBHOCTL apMaTypbl NPpU COBMECTHOM BO3AeiCTBUM
[aBneHua cpefbl 1 HOpMaTUBHOM Harpysku ot TpyBonposoga.

Mpu npoekTupoBaHun Tpybonposoaa [OMKHO ObiTh NOATBEPXAEHO, YTO B MEC-
Tax YCTaHOBKM apMaTypbl BHYTPEHHME yCunus U MOMEHTbl B Tpybonposoje, Bbi3BaH-
HblE BHELLHUMY Harpy3kamy, He NPeBbILLaoT HOPMATUBHYIO Harpysky.

4.2 HopmaTuBHbIE Harpysku onpeaensiorcs Mcko,qn 13 YCNOBWIA NPOYHOCTU pac-
YyeTHbIX Mofeneit natpybkos apmaTypbl. [ins atoro ucnoneayoTtes TpebosaHus HOpM
MPOYHOCTY, NpUMeHsiemble B apmaTtypocTpoenuu (TOCT P 52857.1, nyHkT 8 u NMHAST -
7-002, nyHktel 5.4, 5.11). YuutbiaeTcs cymma membpaHHbIX ¥ oBLnX u3rubHbix Ha-
npsikeHuit. NpuBeneHHbIe HANPSHKEHUA onpefensiioTcs No Teopun Hanbonblumx Kaca-
TENbHbIX HanpskeHuid. HopMaTuBHbLIE HArpy3k NPUHUMAIOTCA C MOHKAIOLUM KO-
tuupeHTom 0,7 No OTHOLLEHUIO K A0NYCKaeMbIM Harpyskam Ha Mofenu naTpybxos.

4.3 B kayecTse HOpMaTUBHOWN Harpysku paccMartpusaeTtcsa ogHa, Haubonee 3Ha-
4YMMas COCTaBMSIOLLIAsa HarpysKky, IKBUBANIeHTHas AENCTBUIO BCEX YCUMiA U MOMEHTOB.

B HagsemHbiX 1 nog3emubix Tpybonposoaax, gecopmaLus KOTOPbIX He CTeCHe-
Ha MeXxay onopamu, Unu CTecHeHa HECYLLIeCTBEHHO, B Ka4eCTBE HOPMaTUBHOIA Harpys-
KM NpuHUMaeTCs u3rnbaowmuii MOMEHT, NpeACTaBAsioWMA Hanbonbilylo OnMacHOCTb.
PaccmatpusaeTtcs Tpu Tuna HopMaTtuBHbIX MoMeHToB Ma, Mk, Mc nnn Mcy (0606ieH-
Hoe obo3HauyeHue MomeHTOB Mi), BO3HUMKAIOWMX B TPEX peXuUMax HarpyXeHus, npea-
CTaBASIOWMX COYETaHUS faBfieHun cpepbl U Beca TpybonpoBoaa; AasreHus, Beca u
TeMnepaTypHoit kKoMneHcauun Tpybonposoaa; AaBneHus, Beca, TEMNEPaTypHO KoM-
neHcauun u celicMuyeckux BosgencTsuii Ha TpyGonposop,.

1 3am.
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B nopsemtbix TpybonpoBogax, paboTarollux B yCNOBUSX CTECHEHUA NPOAOSIbHBIX
W nonepeYHbiX NepeMeLleHnii, B kKa4ecTse HOPMaTMBHON Harpysku NpMHUMaeTca code-
TaHwe [aBneHns cpefpbl ¥ CUMAIOLLETo TeMnepaTypHOro ycunua Q, COOTBeTCTBYIoLLe-
rO MakcMMarsnbHOW pasHoCTU TeMNepaTypbl ariemMeHTa TpyGonposoaa B MOMEHT MOHTa-
3a U B npouecce sKcrnyarauun.

4.4 HopmaTuBHbIe Harpysku onpeaernsioTCa ¢ UCNOMb30BaHNEM [BYX pacyeTHbIX
Mozenei naTpybkos, UMEIOWMX MUHUManbHbBIE TOSLLMHBI CTEHOK, NPEAYCMOTPEHHbIe B
nyHkre 8.22 Hopm CHulM 2.05.06. HapyxHbie anameTpsl Dy pacyeTHbix mogeneit nat-
py6koB onpedensioTes, kak y cThikyembix Tpy6, cornacHo FOCT 20295 u ppyroi Hop-
MaTUBHOW JOKYMEHTaUUn.

Mepeas Mogenb natpybka MMeeT pacuyeTHYIO TONLMHY CTEeHKU Op, KoTopas on-
pepensietcs no copmyne (12) Hopm CHull 2.05.06 cornacHo ycnosuio NPpoYHOCTH:

DH-PN

~ 2([0]+PN) M

P

Bropasi mogenb natpybka uMeeT TEXHONOTMHECKYIO TOMLMHY CTEHKU &7, KOTO-

pas 6onbule pacyeTHO TOMWMHLI Op, M HA3HAYaeTCA B criydyae, ecnu pacyeTHas Ton-
LMHa OKaXeTcs HeJonycTuMo manoit. TonuwmHa Oy, cornacHo nyHkTy 8.22 Hopm CHull

2.05.06, fomkHa NPUHUMAaTLCH U3 PaBEHCTBA:
Ot = max {Dn/140; 3 mm ana Dy < 200 mm; 4 mm ansa Dy > 200 mm}. (2)

4.5 HopmaTtuBHbie Harpysku eauHbl Afist apMaTyphbl, MMEIoLEeil oauHakosbie oc-
HoBHbIE napameTpbl Dy u PN.

CornacHo ¢gopmyne (1), natpybkv nepsoit Mogenu, uMetoLne OAMHaKoBblE fa-
pameTpbl Dy v PN, nmetoT Takke oiuHakoBbie npoussesenus op-([o] + PN). Kpome To-
ro, 3aBucumocTb mexgy Op 1 [0] 6nuska k oBpaTHol nponopuymoHanbHOCTY, Tak kak PN
Mmano no cpasHeHuio ¢ [0]. Bnaropaps aTomy, HOpMaTHBHLIE Harpy3ku ByayT npakruye-
CKW OAANHAKOBB! Aif151 BCEX raTpybKoB ¢ ogMHakoBbIMK napameTpamu Dy n PN.

CornacHo paseHcTBy (2), naTtpybku BTOPO MoZenu UMEIOT OfHY TORLWMHY Or
Ana kaxgoro Dy, YunTsiBast, YTO TORWMHA CTEHK Or 3aBbllleHa, NpuHUMaeTcs eauHast
KaTeropusi npoyHocTn matepuana K195 (muHumanbHoe sHadeHue, Tpebyemoe anst
apmartypbl HedTernpoeofoB) Ans BCeX NAaTPyOKOB C TEXHOMNOIMYECKOR TONWMHOK. Ta-

1 3am.
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Kum oBpa3oM, B AaHHOM criyyae ans kawgoro codetanust Dy u PN yuuTbiBaeTCs ogHO
coueTaHvie Op 1 [0], n nonyyaeTcs OAHO 3Ha4YeHUe Harpysku.

4.6 Mpu onpepeneHn HOPMaTUBHBIX Harpy3oK He paccMaTpUBaeTCA BO3MOXHOE
3aBbilLEHWe TONLMH CTEHOK, Knacca unu Kateropum NpovHOCTU MaTtepuana narpybka

peanbHoil apMaTypsl unu Tpybonposoaa.

5 MeToaMKM pacueTa HOPMaTUBHLIX Harpy3okK

[onyckaembie Harpyaku Ha naTpybku Npou3BOnbHOW apMaTypbl 3aBUCAT OT He-
ThIpEX NapameTpoB - ABYX OCHOBHbIX Dy U PN, 1 aByx aononuutensHbix O v [o]. [ina
apmartypbl ¢ oauHakoBeiMut Dy u PN, HO pasnuuHeiMi O 1 [0], AonycKaeMble Harpysku
MOIYT 3HaYMTENbLHO pasnuyaThes.

MeTtogunka pacueTta gonyckaemblx Harpysok Ha naTpybku apmaTypbi, UMeloLLEen
npoussornbHble 3HaYeHus & 1 [o] nanaraeTca B nyHkTe 5.2.

MeTofuku pacyeta HOPMaTUBHbBIX HArpy3oK NPUMBOAATCS B NyHKTax 5.3 - 5.5. OHu
nosyYeHbl M3 METOLUK pacyeTa JonyckaeMblx Harpy3ok nyHkra 5.2 npu ncnonb3osaHny
OBYX pacyeTHbiX mogenein natpybkoB, umelowmx onpefeneHHblie 3HauweHusa O # [0],
yKasaHHble B nyHKTe 4.4,

MeTonvku pacdeTa HOpMaTUBHbIX Harpy3oK UCHOb30BaHbl B pasaerne 6 ans on-
pefeneHvst YNCHEHHbIX 3HAYEHUs1 HOPMAaTUBHbIX Harpy3ok. 3Tu MEeToAuKM MOTyT BbiThb
Talke UCNonbL30BaHb! A5 ONPeAeneHns: 3HaYeH! i HOPMaTUBHbBIX Harpy3ok B cny4vasix,
Korga B Tabnuuax OTCYTCTBYIOT HyXHble codeTaHua napametpos Dyu PN. Ecnin Heac-
HO, KaKylo U3 pacuyeTHbIX Mofenei natpybka npumeHuTb, TO pacyeT crieflyeT Bbinos-
HUTb C ucnonb3oBaHuem obenx mofenei, u BoibpaTb Honbilee 3HaYEHNe Harpysku.

5.1 [lonyckaemblie HanpshkeHUs

5.1.1 Hmxe npuBoasATCsA 3HAYEHUA LOMYCKAEMbIX HANpsHKEeHWH, KOTOophble peKo-
MEHAYIOTCS ONA MPYMEHEHNS NpPU BLINONHEHWN PaCcYeTOB apMaTypbl Ha MPOYHOCTD.
OHM xe ucnonbayloTcs B CTaHaapTe ANs onpefesieHns HopMaTUBHbIX Harpy3ok.

[onyckaemble HanpsKeHUs1 AaHbl A5 YETLIPEX TUMOB COYETaHWIl Harpysok ot
TpyGonpoBoa, NPuHATLIX B nyHKTe 4.3 HacTosillero craHpgapTa: Bec Tpybonposoga;
BEC W TemnepaTypHasa KoMneHcauus TpybonpoBoza; Bec, TemnepaTypHas KOMMeHca-
uusa v celicmudeckue BosgeiicTBuA Ha TpybonpoBof; NMPOAOMbHOE CKUMaloLiee TeM-
nepatypHoe ycunue. 3TU COueTaHUS Harpy3oK MPencTaBnAloT PasfuyHyio CTeneHb

8
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ONACHOCTU [NA apMaTypbl, NOATOMY AN HUX UCMOMbL3YIOTCA PasnuyHbie Jornyckaemble
HanpsxeHusi, o6o3HavaeMble COOTBETCTBEHHO, Kak [0ls, [0lk, [0l # [Olnr (06obLueHHoe
oBosHauerue [oli).

[onyckaeMble HanpsHKeHWs1 ONpeaernsitoTCs Kak npouaseaeHue

[oli=ki-[a], ©)

rae [o] — HoMuHanbHOe fonyckaemoe HanpshkeHue, onpeaenseMoe B 3aBUCUMO-
CTW OT MUHUMASILHOTO Npeaena TeKYY4ecTy Rpoz ¥ MUHUMASIBHOIO Npefena NpPoYHOCTK
R, maTtepuana natpy6ka npu pacuetHoit Temneparype (FTOCT P 52857.1, nyHkT 8):

[o] = min [Rpoz2 /1,5; Rm /2,4]; “)

ki— obobLyeHHoe 0603Ha4YeHne HopMaTUBHbLIX KOIPULMEHTOB kg, k1, ko, W Knr,

YYUTbIBaIOLLUX PASIINYHYIO CTeMneHb ONacHOCTN COOTBETCTBYIOLLEro pexunmMa.

5.1.2 [onyckaemoe HanpsbkeHue [o]s onpenenseTcs cornacHo nyHkry 5.4 Hopm
MHADS I"-7-002:
[ols=1,3{0], ks = 1.3. (5)

5.1.3 Ina ponyckaeMoro HanpsixeHun [olx npuHMMaeTCst OTHOCUTENBHO HEBLICO-
KOe 3HayeHve C y4eTOM TOro, YTO NPy TeMNepaTypHOI KomneHcaumun B Tpybonposoae
MOXeT ObiTb HAKONNEHa 3HauMTeNbHas 3Heprus aedopmauum:

[olk=1,5c], kx = 1,5. 6)
5.1.4 [lonyckaemoe HanpsixeHue [olc
[olc=1.6:[0], kc = 1,6. )

Honyckaemoe HanpsokeHue [O]c AOMKHO MCNONb30BATLCA NPY BbINOIHEHUN pac-
4YEeTOB apMatypbl Ha TMPOYHOCTb U NPY ONpeJeneHun AoNyCcKaeMoro MOMEHTa Ha apma-
TYpY OT Beca, TemnepaTypHOil KOMEHcaLumM 1 ceiicMuIecKknx Bo3geincTanii nioboi ux-
TeHcuBHoCTU. OHO UCTIONb3YETCst Talkke ANA OnpeaeneHws HopMaTUBHbIX MOMEHTOB
Mc, BKIOHAIOLMX CeicMUYecKkre BO3AEeHCTBUS MHTEHCUBHOCTBLIO fio 9 6annos.

Ona celicmuuHocTn 10 6annos HopmaTtuBHble MOMeHTEl Mcy onpegensiorca ¢

Ucnonb3oBaHneM [onyckaeMoro HanpsxeHus [U]CM

1 3am.
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[olem= 1,8[0], kem = 1,8. (8)

5.1.5 [lonyckaemoe HanpsikeHue [Olnr NPUHATO C YYETOM OMACHOCTK COYETaHUS

BHYTPEHHEr0o gasneHus N CxXMMaloLero TemnepaTypHoro HanpspkeHus

[olnr= 1,3 0], knr = 1,3. )

5.2 MeTopuka pacyeTa fonycKaembiX Harpy3oK Ha NPOU3BONbLHYIO apMaTty-

Py

5.2.1 Jonyckaembie usrubaiolme MomeHTH Ha natpy6ok apmatypel [Mi] onpe-
[EeNnsioTCs No NPUBNIKEHHOI thopMyne, CrieayIowei 13 yCrioBysi RPOYHOCTM naTpy6ka:

[Mi] = ([o] — Oup W, (10)

rae [M] - o6obLieHHoe ofoaHadeHne ponyckaembix MomeHToB [Mg], [Mkl, [Mc]
Ha naTpybok apmaTypel OT TpyGonposoga;

[0]: ~ 060bLueHHoe 0603HauYeHue fonyckaemblx HanpskeHui [ols, [Olk v [Olc, uc-
nosib3yeMbIX MpuY onpeseneHny 4onyckaeMbix MOMeHTOB [M], HopMaTUBHLIX MOMEHTOB
Mi 1 npu oLeHKe NPOYHOCTU apMaTyphbi;

Opnp — NPOAONBHOE HanpshkeHue B naTpybke, BbidbiBAEMOE AENCTBUEM [aBreHus
cpepbl:

(11)
W — MOMEHT conpoTusnerusi naruby nornepeyHoro ceyenus natpybka:

n(DE -D5) .

W= =5, (12)

Dy, Dg, # & — COOTBETCTBEHHO HapyXHbill U BHYTPEHHUA AuameTpbl, a Taioke

TOMNWMHA CTEeHKU NaTpy6ka.

5.2.2 [lonyckaeMoe CXMMaloLee TemnepaTypHoe ycunue Ha naTpyGok apmary-
pbi [Q] onpepensieTca ¢ ucnons3sosaHnem dopmynst (18) us Hopm CHull 2.05.06
[Q] ={[olnr - woxy } - T, (13)

10
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rae Oy, — KonbLieBoe (OKpYXXHOe) HanpshkeHue B naTpybke, Bbi3biBaeMoe AEiiCT-

BUEM faBneHus cpepbl:
PN-Ds.
28 '

Oky = (14)

H — xoachbduupmeHT NyaccoHa maTepuana narpybka;
f - nnowanb nonepeyHoro ceveHus naTpybka:

Di-Df

: (15)

f=mu
5.3 MeToauka pacueTa HOPMaTUBHbLIX U3rMBAIOLINX MOMEHTOE Ha apmarty-
PY, MMEIOULYI0 PaCHeTHYIO TONMNHY CTEHKM naTpyBKa

B paxtoil meToguke ucnonb3yeTcsa ycroBre paBeHCTBa KOMbUEBOro Hanpsixe-

HUSA Oy, BbI3BAHHOTO AaBneHnem PN, HoMUHaNLHOMY AONYCKaeMOMY HanpshkeHuio [o]:

ok = [0]- (16)

dopmyna Ans HopmaTuBHOro MomeHTa M cnepyet ua dopmynsl (10) npu uc-

nosib3oBaHUN NONOXeHUs nyHkra 4.2 n paseHcTs (3), (11), (14), (16):
PN-DB
Mi=07 "Zg;— 2k -1)W. 17)
Mpeacrasum Dgu W B Buge:
Dg=Dy-(1-2-a); W=m-8p-D,>(1-3a)/4; a = 3p/D,. (18)

MNopcrasum (18) B (17), nonyunm:
0,7-m 3
Mi= —1—6---'PN-DN (2 k; -1)-(1-5-a). (19)

C nomoLbio hopmynbl (1) NpeacTaBum «a» B BUAE 3aBUCUMOCTU OT PN u [0], a

Taioke y4tem, uto [o] >> PN

PN PN

4= 2(01+PN) © 2[0]” (20)

U3 dopmyn (19) u (20) BuaHO, YTO BANAHME MaTepuana Ha MOMEHT M; yuutkisa-

eTca Aonyckaembim HanpsbkeHuem [o], conepxaummcs B MHoxuTene (1-5-a), KoTopbiit

11
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6nu3oK K eauHule. 3anuem MHoxuTenb (1-5-a) B npubnvkeHHOM BUAe, He copepka-

Liem B AaBHOM Buae [o]:
1-5-a = 1- 0,014-PN. 21)
MorpeluHocTb Takol 3aMeHbl He3Ha4YUTENbHA.
Mocne noacraHosku B hopmyny (19) sHaueHuit k; cornacHo (11)-(14), a Tawke

paseHcTBa (21), nonyyaem hopMynbl Anst pacyeTa HOPMAaTUBHLIX MOMEHTOB, 3aBUCS-

LWUX B SBHOM BUAE Tonbko ot Dy u PN:

Mg = 0,070-1-D,>PN-(1- 0,014PN); (22)
My = 0,0881-D,*PN-(1- 0,014PN); (23)
Mc = 0,096--D,*-PN-(1- 0,014PN); 24)
Mcm = 0,114.-D,>PN-(1- 0,014PN). (25)

5.4 Metoauka pacueta HOPMaTUBHbIX U3rMbalolWUuX MOMEHTOB Ha apmarty-
pY; UMEIOLLYI0 TeXHONOrM4YeCcKyH TonumHy narpybka

B paHHom cnydae Ans nonyyeHusi efnHbIX HOPMaTUBHBIX Harpysok Ans apma-
Typbl, UMmetolieid onuHakosble Dy M PN, HeT HeoBXxoaumocTu ucknovatb us opmyn
TOMWUHY CTeHKu Jr, TaK KaKk OHa O[JHO3HaYHO CBfA3aHa ¢ guameTpom Dy. Kpome Toro,
AN BCEeX TUNOpasMepoB AaHHO! apMaTtypbl NPUHATA OAHA KaTeropus npoyHocT ma-
Tepuana Kr195. CoortBeTcryioliee 3HayeHue HOMUHANLHOE AOMYCKaemMoe Hanpske-
Hue [o] = 130 MIa.

PacuetHas dopmyna aAns aaHHoi apmatypbl cnefyer us cdopmynbl (10) npu
y4yeTe nonoxeHus nyHkra 4.2 v paseHcTsa (3):

M; = 0,7-([o]Ki = Onp) W. (26)

Mocne noacrtaHoeku B (26) 3HaueHuwit k; cornmacHo (11)-(14), u 3HauyeHus
[0]= 130,0 MIa, nony4yaem opmMysbl Ans pacyera HOpMaTUBHBIX MOMEHTOB:

Mg = 0,7-(169 ~ Gpnp)- W, (27)
My = 0,7-(195 — Onp) W, (28)
Mg = 0,7-(208 — Opp) W ; (29)
Mcwm = 0,7+(234 — Opp )} W. (30)

12
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MpogonbHoe HanpsbkeHwWe B NaTpybke Op, W MOMEHT CONPOTMBMEHUSA CEYeHUS
natpy6ka W, npeacrasneHHble yepes dru D, umeioT Bua:

_ PN-DH-(1-2.-57/DH)
e 4871

Wz m8r-D*(1-3-51/Dy)/4. (31)
5.5 Me’ronuxa pacuyeTa HOpMaTUBHOIO CXKUMaKILLero TeMneparypHoro ycu-
s Ha apMartypy

5.5.1 Ons apmatypel, UMeIOLLEN pacdeTHYIO TONLWMHY CTEHKW natpybka Jp, uc-
NoMb3YIOTCS YNPOLYEHUs, aHanoruyHble nyHkTy 5.3. ®opmyna ana ycunus Q crnegyet
u3 (13), npu y4ete paseHcTBa (9) u koadduumerTa lMNyaccona p=0,3:

Q = 0,35.-D,2-PN-(1- 0,003PN). (32)

5.5.2 ins apmatypbl, MMEIOLLEN TEXHOSOTMYECKYIO TOMLWMHY CTeHku naTpybka
O7, ycunve Q onpegenseTca aHaorMiHo ykasaHHoMmy B nyHkte 5.5.1, npu yyete HOMuU-
HanbHOTo gonyckaemoro Hanpsbkenus [o] = 130 MNa:

Q = 0,7-]220 - 0,3-0iy] - (33)

PN-DH-(1—2-0T/DH
(zesT /D). ¢ 1r.DuBr-(1- 51/Dk). (34)

Ok =

6 YucneHHble 3HaYEeHUA HOPMATUBHbLIX Harpy3ox

YucneHHble 3HaYeHUs HOPMaTKUBHBIX Harpysok npueegeHs! 8 Tabnuuax 1 —5 ans
apmaTypbi ¢ napametpamu ot DN 50 no DN 1400 v ot PN 1,2 MIMa go PN 16 Mlla. Ha-
rpysku paccyutaHbl no dopmynam nyHKTos 5.3 - 5.5, B KOTOpbIX MCMNOMbL30BaHbLI MOLENU
naTpybKoB ¢ TeXHONOrMYECKoi O Unu pacHeTHoN Op TONLMHAMY CTEHKU.

TexHonornyeckyio TonwmHy St umetoT natpybku apmaTypbl OTHOCUTENBHO Masno-
ro auametpa DN v (unv) manoro gasnenus PN. Beupny Toro, 4to TonwuHa Or 3aBbillie-
Ha NPOTYB PacHETHOW TONLLUMHB! U OAVHAKOBA ANA NaTpyGKoB OAHOro AvameTpa, HOMK-
HanbHbie Harpy3kyv Ars aToil apmaTypbl NaAaloT NO Mepe yBEeNUUESHUst [aBfieHus, vTo
BUAHO U3 chopmyn (27) — (30), (33) u TaBnuYHbIX AaHHbLIX.

[ns apmatypb!, uMeloLLeit pacyeTHyio TOMWUHY naTpybka Op, HanpoTWB, C yBe-
NYEHUEM JaBNeHUs HAarpysky pacTyT NoYTU NPONOPLMOHANbLHO, YTO BUAHO U3 hopmyrn
(22) —(25), (32) 1 TabANUHBIX AAHHBIX.
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IpaHuuelt mexxay apmaTtypol, UMeloLleil TexHonoryeckyto Or u pacyeTHyo Op

TONWWHbI nanyGKos, AABNSAETCA 30HA Aepexofia OT CHWKEeHUA Harpy3ku K ee Bospacra-

HUIO.

T a6 nuuya 1- HopmatusHbiit uaruGaroyuint MOMeHT Mg OT BECOBbIX Harpysok

D, | HopmatueHeiit usrubatowmnii MomeHT Ms OT BECOBbIX Harpy3ok, kH-m npu PN, Ma

DN MM 1,2 16 2,5 4,0 6,3 8,0 10,0 | 12,5 | 15,0 16,0
50 57 0,75 | 0,74 | 0,73 | 0,70 | 0,66 | 0,63 | 0,59 | 0,54 | 0,50 0,51
80 89 190 | 187 | 1,80 | 1,68 | 1,50 | 1,36 | 1,33 | 1,60 | 1,84 1,93
100 | 114 | 314 | 3,07 | 291 | 265 | 2,25 | 2,32 | 2,80 | 3,36 | 3,86 4,05
150 | 159 | 6,07 | 587 | 547 | 469 | 508 | 6,28 | 760 | 9,12 | 10,5 11,0
200 | 219 | 153 | 148 | 136 | 11,7 | 133 | 164 | 199 | 238 | 274 28,7
250 | 273 | 234 | 224 | 201 | 16,9 | 257 | 31,8 | 38,56 | 46,1 | 53,0 55,6
300 | 325 | 326 | 308 | 26,9 | 285 | 434 | 536 | 649 | 77,9 | 895 937
350 | 377 | 42,9 | 40,1 | 339 | 445 | 67,7 | 83,7 | 101 122 140 146
400 | 426 | 535 | 495 | 41,0 | 64,2 | 97,7 | 121 146 175 202 211
500 | 530 | 786 | 70,8 | 789 | 124 188 233 282 338 388 407
600 | 630 123 110 133 208 316 391 473 567 652 68
700 | 720 | 200 181 198 310 472 583 706 847 973 1020
800 | 820 | 280 251 293 459 697 861 1040 | 1250 | 1440 1510
1000 | 1020 | 542 486 563 881 | 1340 | 1660 | 2010 | 2410 | 2770 2900
1050 | 1067 | 636 572 645 | 1010 | 1540 | 1900 | 2300 | 2760 | 3170 3320
1200 | 1220 | 931 835 963 | 1510 | 2290 | 2840 | 3430 | 4120 | 4730 4960
1400 | 1420 | 1560 | 1410 | 1520 | 2380 | 3620 | 4470 | 5410 | 6490 | 7460 7820

1 3am.
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Ta6nuya 2 - HopmaTusHblil narnbaioluini MOMEHT Mk OT couyeTaHust Harpysok se-
COBbIX 1 TEMMNEpaTyPHO KoMneHcawuum Tpybonposoaa

HopmaTuBHbii n3rnbaiolnit moMeHT M OT COuYeTaHWs Harpy3oK BeCOBbIX U TEM-

DN 3:’; riepartypHoi xomneHcauum Tpybonposoga, kH-m npu PN, MlMa
1,2 1,6 2,5 4,0 6,3 8,0 10,0 | 12,5 15,0 16,0
50 57 (087 086 | 085 | 082 | 0,78 | 0,74 | 0,71 | 0,66 | 0,62 0,64
80 89 2214 218 | 210 | 1,99 | 1,81 1,67 | 1,68 | 2,01 2,31 2,42
100 | 114 | 3685 3,69 | 343 | 317 | 2,77 | 2,91 | 3,52 | 422 | 4,85 5,09
160 | 159 | 709 | 689 | 645 | 5,71 | 638 | 7,90 | 9,58 | 115 13,2 13,8
200 | 219 | 17,9 | 174 | 162 | 143 | 16,7 | 20,6 | 250 | 30,0 | 344 36,1
250 | 273 | 275| 26,5 | 242 | 21,2 | 323 | 40,0 | 484 | 58,0 | 66,7 69,8
300 | 325 | 384 | 366 | 32,7 | 358 | 545 | 674 | 816 | 979 113 118
350 | 377 | 50,8 | 48,0 | 41,8 | 55,9 | 85,1 105 127 163 176 184
400 | 426 | 636 | 596 | 51,6 | 80,7 123 152 184 220 253 265
500 | 530 | 94,3 | 86,5 | 99,3 155 236 292 354 424 488 511
600 | 630 | 148 | 135 167 261 397 491 595 713 819 858
700 | 720 | 240 | 220 249 390 593 733 887 | 1064 | 1220 1280
800 | 820 | 336 | 307 368 576 876 | 1080 | 1310 | 1570 | 1810 1890
1000 | 1020 | 651 595 708 | 1110 | 1690 | 2080 | 2520 | 3030 | 3480 3640
1050 | 1067 | 763 | 699 810 | 1270 | 1930 | 2390 | 2890 | 3460 | 3980 4170
1200 | 1220 | 1120 | 1020 | 1210 | 1900 | 2880 | 3570 | 4320 | 5180 | 5950 6230
1400 | 1420 | 1870 | 1720 | 1910 | 2990 | 4550 | 5620 | 6810 | 8160 | 9380 9830

Tab6nunuya 3 - HopmartueHbiil nsrubaiomin MomeHT Mc OT coveTaHus Harpysok se-
COBbIX, TEMMAEPATYPHOI KOMNEHcaLmu 1 ceiicmudeckux fo 9 6annos

HopmaTtusHbiid uarnbaroLmini MOMeHT Mc OT cCodeTaHus Harpy3ok BECOBbIX, TEM-

DN 3;’;1 nepaTtypHoii KoMneHcaumn 1 celicmudeckux ao 9 6annos, kH-m npu PN, Ma
1,2 1,6 2,5 4,0 6,3 8,0 10,0 12,5 15,0 16,0
50 57 1093|092 |09 | 088} 084 | 080 | 0,77 0,72 0,66 0,69
80 89 | 236 | 233|226 214 | 19 | 183 | 1,83 2,19 2,52 2,64
100 | 114 | 391 | 3,84 | 369 | 343 | 303 | 3,17 | 3,84 | 4,61 5,30 5,55
150 | 159 | 760 | 7,41 | 6,96 | 6,22 | 6,96 | 8,61 10,4 12,5 14,4 15,1
200 | 219 | 192 | 18,7 | 176 | 156 | 18,2 | 22,5 | 27,2 32,7 37,5 39,3
250 | 273 | 296 | 28,5 | 26,2 | 23,2 | 353 | 43,6 | 52,8 63,3 72,7 76,2
300 | 325 | 41,3 | 40,0 | 356 | 39,1 | 595 | 73,6 | 89,0 107 123 129
350 | 377 | 54,7 | 51,9 | 457 | 61,0 | 93,0 | 115 139 167 192 201
400 426 | 68,7 | 646 | 56,3 | 88,0 134 166 201 240 276 290
500 | 530 | 102 | 94,0 | 108 170 | 258 319 386 463 532 558
600 | 630 | 160 | 147 182 | 285 | 433 536 649 778 894 936
700 | 720 | 260 | 240 243 | 425 647 800 968 1160 | 1330 1400
800 | 820 | 364 | 335 | 401 628 955 | 1180 | 1430 | 1720 | 1970 | 2070
1000 | 1020 { 705 | 650 | 772 | 1210 | 1840 | 2270 | 2750 | 3300 | 3790 3970
1050 | 1067 | 827 | 763 884 | 1380 | 2110 | 2600 | 3150 | 3780 | 4340 | 4550
1200 | 1220 | 1210 | 1120 | 1320 | 2070 | 3150 | 3890 | 4710 | 5650 | 6490 | 6800
1400 | 1420 | 2030 | 1880 | 2080 | 3260 | 4960 | 6140 | 7430 | 8900 | 10200 | 10700

1 3am.
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Tabnuya 4 - HopmatusHbivi n3rmbatoumini MOMeHT My OT COYETAHUA Harpy3ok
BECOBbIX, TEMMNEPATYPHOI KoMNeHcauuy 1 ceicmudecknx 10 6annos

D HopMmaTtusHbliit usrubatoLtiuii MOMeHT Mcy OT COUETaHUA HAarpy3oK BECOBLIX, TEM-
DN M:l’l riepaTypHoii KomrieHcauum u ceiicmudeckux 10 6annos, kH-m npu PN, MMa
1,2 1,6 2,5 4,0 6,3 8,0 10,0 12,5 15,0 16,0
50 57 | 1,05} 1,04 | 1,02 | 1,00 | 095 | 0,92 | 0,88 | 0,84 0,79 0,82
80 890 {267 | 264 | 264 | 245 | 226 | 213 | 217 | 2,60 3,00 3,14
100 | 114 | 443 | 436 | 420 | 3,94 | 354 | 3,77 | 456 | 547 6,29 6,59
150 | 159 | 863 | 843 | 8,00 | 7,25 | 8,27 | 10,2 | 124 14,9 17,1 17,9
200 | 219 | 218 | 21,3 | 20,1 | 182 | 216 | 26,7 | 32,4 | 38,8 44,6 46,7
250 | 273 | 336 | 326 | 303 | 275 | 419 | 51,8 | 62,7 | 752 86,4 90,5
300 | 325 | 47,1 | 454 | 414 | 464 | 706 | 87,3 | 106 127 146 153
350 | 377 | 626 | 59,8 | 536 | 725 | 110 | 136 165 198 227 238
400 | 426 | 78,7 | 74,7 | 66,8 | 105 159 197 238 286 328 344
500 | 530 | 118 | 110 | 129 | 201 306 | 379 459 550 632 662
600 | 630 | 185 | 172 | 216 | 338 | 514 | 636 770 924 1060 | 1110
700 | 720 | 300 | 280 | 322 | 505 | 768 | 950 | 1150 | 1380 | 1580 | 1660
800 | 820 | 421 392 | 476 | 746 | 1130 | 1400 | 1700 | 2040 | 2340 | 2450
1000 | 1020 | 815 | 759 | 917 | 1440 | 2180 | 2700 | 3270 | 3920 | 4500 | 4720
1050 | 1067 | 954 | 890 | 1050 | 1640 | 2500 | 3090 | 3740 | 4490 | 5160 | 5400
1200 | 1220 | 1400 | 1300 | 1570 | 2460 | 3740 | 4620 | 5590 | 6710 | 7710 | 8080
1400 | 1420 | 2340 | 2190 | 2470 | 3870 | 5890 | 7280 | 8820 | 10600 | 12100 | 12700
Tabnuua 5- HopmaTrsHoe npoaonbHOE CXUMaloLee TemnepaTtypHoe yeunue Q
HopmaTuBHOE NPOAONbLHOE CxUuMatoLlee TemnepaTtyproe yeunue Q, kH npu PN,
DN | Dw A Mrla
MM ™92 17 16 | 25 | 40 | 63 | 80 | 100 | 125 | 150 | 16,0
50 57 | 771 | 76,7 | 759 | 744 | 722 | 70,6 | 68,7 66,3 | 63,8 62,9
80 89 | 122 | 121 119 | 115 109 105 100 105 125 133
100 | 114 | 156 | 154 | 151 145 135 128 139 172 205 218
150 | 159 | 217 | 213 | 206 | 194 176 217 270 334 398 423
200 | 219 | 397 | 391 377 | 355 326 419 512 635 755 803
250 | 273 | 491 | 482 | 460 | 424 507 640 795 986 1170 | 1250
300 | 325 | 580 | 566 | 535 | 484 718 907 1130 | 1400 | 1660 | 1770
350 | 377 | 665 | 647 | 606 | 618 966 | 1220 | 1520 | 1880 | 2240 | 2380
400 | 426 | 745 | 722 | 669 | 789 | 1230 | 1560 | 1940 | 2400 | 2860 | 3040
500 | 530 | 907 | 871 788 | 1220 | 1910 | 2410 | 3000 | 3720 | 4430 | 4710
600 | 630 | 1210 1150 | 1080 | 1730 | 2700 | 3410 | 4230 | 5250 | 6250 | 6650
700 | 720 | 1700 | 1630 | 1480 | 2250 | 3520 | 4450 | 5530 | 6860 | 8170 | 8680
800 | 820 | 2100 | 2010 | 1830 | 2920 | 4570 | 5770 | 7170 | 8900 | 10600 | 11300
1000 | 1020 | 3260 | 3130 | 2840 | 4520 | 7070 | 8930 | 11100 | 13800 | 16400 | 17400
1050 | 1067 | 3650 | 3500 | 3170 | 4950 | 7740 | 9770 | 12100 | 15100 | 17900 | 19100
1200 | 1220 | 4690 | 4490 | 4060 | 6470 | 10100 | 12800 | 15900 | 19700 | 23400 | 24900
1400 | 1420 | 6700 | 6440 | 5850 | 8760 | 13700 | 17300 | 21500 | 26700 | 31800 | 33800

1 3am.
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7 OueHka Harpy3ok, Nony4YeHHbIX U3 pacyeta Tpybonposoa

7.1 CornacHo TpeGoBaHulo nyHkTa 4.1, npu ApoekTuposaHum TpyBornposoaa
[OMKHO BbITb NOATBEPIKAEHO, HTO BO3AEWCTBUE YCUNWiA U MOMEHTOB OT TpyGonposoaa
Ha apmaTypy He NMpeBbILAET BO3AENCTBUE HOPMATUBHBLIX Harpy3oK, NpeaycMoTpeHHbIX
HacCTOSALLMM CTaHOApTOM.

B obuem Buge gaHHoe TpebosaHne CBOAUTCA K IPOBEPKE BbITONHEHNUR YCIOBUA

(o)ir = (o), (35)

rae (O)r - npuBefeHHble HanpsHKeHnA B nonepeyHom ceveHnn paC‘-IETHOVI moae-
nu natpybka, Bbi3biBaEMbie gaBreHUeM cpenbi COBMECTHO C BHYTPEHHUMM yCunnamu
1 MOMEHTaMu, neﬁcrsy}omvxmm B MeCTe yCTaHOBKW apMaTypbl Ha prﬁOﬂpOBOAe;

(O)i - HAnpsixeHus, Bbi3blBaeMble AasneHnem cpefbl COBMECTHO C HOpMaTua-

HbIMW Harpy3kamu.

7.2 B Hap3eMHbix 1 Apyrux Tpybonpoeogax, gecopmaiiusi KOTOPbIX He CTECHeHa
MeXay onopamu, Ha apMaTypy NepefaloTcs COCTABNSIOLME BEKTOPOB CUIT U MOMEH-
TOB, Bbl3bIBAEMbIX AeiiCTBUEM Beca TpyBonposoga (Fxs, Fys, Fzs, Mxs, Mys v Mzg), Be-
ca n TemnepaTtypHoii komnexcauuy Tpyborposogda (Fxk, Fyk, Fzx, Mxx, Myk u Mz, a
TaKKe Beca, TEMNepaTypHON KOMNEHCAUUN ¥ CeACMUYECKUMU BO3AEACTBMAMI HA TPY-
6onposog (Fxe, Fye, Fzc, Mxc, Myc n Mzc, nubo, B cnyyae ceiicMuqHocTy 10 6annos,
Fxom Fyem, Fzom Mxem, Myew v Mzew).

OueHKy Harpysok Ha apmaTypy, NofyyeHHbIX U3 pacuyeta Tpybonpososa, Aonyc-
KaeTcst OrpaHuynTb ABYMS PEXUMAMU HAarpyXeHust:

- COMETaHWe AaBneHus, Beca 1 TeMnepaTypHoit KoMneHcaLmm TpybonpoBoaa;

- COMEeTaHus OaBneHusi, Beca, TeMnepaTypHOW KOMMeHcauun n CercMUYecKnx
BO3#eNCTBNN.

CocrasnsioLye BEeKTOPOB CHM M MOMEHTOB, AEMCTBYIOLLMX B POU3BOSILHOM TOY-
ke ocu TpyBonposoga, nokasaHbl Ha pucyHke 1 (0BoblueHHbie oBosHaveHus Fxi, Fyi,
Fzi, Mxi, My; u Mzi). Tam e nokasaHa cuna Fp, Boi3biBaemas AeicTBUEM HOMUHANLHOIO
naenenus cpegbl PN. Ocb «x» coBnagaeT ¢ ockio Tpybonposoga, cunbl Fxi — npofons-
Hble, a cunbl Fyi, Fzi — nonepeuHblie, MOMeHTbl Myi u Mzi — nsrnbatowme, a Mxi — kpyTa-

e, OpueHTaumns oceil «y» 1 «Z» NPOU3BOSIbHAS.
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7.3 MpoBepxa sbinosiHeHna ycnosus (35) ana HagsemHolX TpybonpoBogos yn-
poujaeTcs, ecriv npeHebpedb BHYTPEHHUMU YCUIUAMKU Fxi, Fyiv Fzi. MorpelHocTts naH-
HOrO YNPOLLUEHWs1 He3Ha4MTeNbHa B criyyae, NPeACTaBNAoWeM uHTepec, Koraa Hanpsa-
XeHus (O)r MakCUMarnbHbl, TO eCTb B/IM3KM K COOTBETCTBYIOLUMM JONYCKAaEMbIM Hanps-
weHusm. B aTOM criyyae Aonst yCUnuil B HanpskeHusix (O)ir MeHblue JONM MOMEHTOB B

AecaTkn pas.

C yuyeTOM HasBaHHOTO ynpotieHust ycrnosue (35) MOXHO npefcTaBuTb B crie-

ayloliem sBuae (MHAEKC i Anst KpaTKoCTV OnyLUeR):

J(Mus + Fp%ﬂ)2 + Mkp? - Fp%}-l-s M (36)

roe Mus n Myp — narnbaroiyue 1 KpyTaLmMe MOMEHTbI B MECTE YCTaHOBKY apMa-

Typbl Ha Tpybonporoae:

Mus = /My 2 + Mz 2; Mgp = Mx, (37)

M — HOpMaTUBHbie n3rnbalolme MOMEHTh!, 3HaYEHUsT KOTOPLIX AaHbl B Tabnuuax

1-4.
Mpu 3anucu ycnosusi (36) ucnonb3oBaHO NpUbAMKEHHOEe PaBEeHCTBO, crieaylo-

wee u3 copmyn (12) u (15):

8
ﬂ :DH(I—ZB‘; ~

Dn
f 4 4

(38)
18
1 Hos.



CT UKBA 092-2014

B cniyuae, ecnu kpyTawmii MOMeHT Mkp He npeBbILLAET NOMOBUHL narubaroLero

Muz
MOMEHTa Mkp < —,  yenosue (35) - (36) MOXXHO JONONHMTENBHO YNPOCTUTD:

Mus < M (39)

7.4 [ns nogsemHbix U gpyrux Tpybonposoaos, Aedopmauns KOTOpbIX MEXay
onopamu CTECHeHa, NpPOoJoNbHOE CxUMalollee TeMnepaTypHoe ycunue B Tpyde Qr He

AOMKHO NpeBbiiaTb HOPMaTUBHOE 3HAYEHNE 3TOro ycunuma Q, ykasaHHoe B Tabnuye 5:

Qr<Q (40)

19
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eHepanbHbIi AupekTop

3A0 «HIM® «Lll(m O B B.M. Obigbiukms

3amecTuTens reHepanbHoro aupekTopa —
rNaBHbIA KOHCTPYKTOP B.A. lNopenos

3amecTuTerns AupeKTopa no Hay4Hoi paote /@&.%CH [LyHaeBsckuii

HauanbHuk oTAena TeXHUIeCKUX pacuétos @/ A.A. YepTteHkoB

Wenonuurens:

rnaBHbliil cneywanucT
OTAENA TEXHUYECKUX pacyéToB P.A. Asapawsunv
COrMNACOBAHO

£ y
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CT LIKBA 092-2014

JiucT perucTpauuu U3MeHeHUN
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