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YK 621.878.2 [pynmna I'86
PYKOBOAANUN TEXHUYECKUN MATEPUAIN

KPAHbI I'PY30IIOAbEMHLIE. PTM 24.090.25-76
PACYET BEPOATHOCTHU
BE30OTKA3HOW PABOTbHl S/IEMEHTOB Beonurcs Brnepsbie

PacnopsxenueM MuHHCTepCTBA TSKEAONO M TPAHCIOPTHOIO Ma-—
wuHocTpoeHud or 8 deppana 1976 r. Ne I'C 002/1086 naHHBI pyKO-—
BOOAMME TexHMYeCKU#l mMarTepuan yTBepxOeH B KadeCTBe  pPEKOMEH-
AyeMoro,

Hactosumit PTM pacnpocrpansiercg Ha MexaHHM3Mbl M MeTaillo—
KOHCTPYKIHK KpaHOB M COAEPMHT ONMCaHWe MEeTOHOB pacyeTra Bepo-
SATHOCTH 6e30TKa3HOK paGoTsl OTAENLHLIX VIEMEHTOB M HX TPYII.

BeposrsocTts Gezorkaspoii paborel onpefensercd HO  YCIOBHIO
HemnpeBblUeHAd HArpyskol (HanpspkeHHeM) OMacHOrO YpOBHA H 1O
YCIIOBMIO COXpP&HEHMS LMKIMYECKOH NMpodYHOCTH., PacyeT BhINONHAETCH
Ha OCHOBE IMONIYYEeHHBIX B pe3ynbTare HATYPHLIX TEH30MeTPUYeCKHX
UCHHITAHMN WIH CTATUCTHYECKOrO MOQASNMPOBAHHS MAHHBIX O upen-
CTaBUTENbHEIX pealus3anuax WIH CTaTHCTHYECKHX pacnpeneneHudax
peficTBYIOMX HAr'PY30K (ﬂanpmxeﬂnﬁ), a Takxe HeoGXOoAMMeIX [daH—
HbIX O 3AKOHAX pacnpeneneHMs ONACHOr'O yPOBHA Harpysok (Hanps-—
xeunii)., CTaTHCTHYECKYE XAPAKTEPUCTHKY ACHCTBYIOWMX  HAPPY30K
(nanpsxenmit) MOryT GLITH OUpefeneHHl AHAIUTHYECKH,

PacyeTHas BeposTHOCTb 6e30TKa3HOX paboThl CONIOCTABISeTCH C
gopMatuBHol, Bpemd, B Tedenue xoroporo nomxupa obecneuuwparhod
BepoATHOCTL 6e30TkKa3HQIl paboThl, yCTAHABIMBABTCH Ha  OCHOBE
MPHEMHN3ALMY CpelHell cyMMBl NpHUBEeHHBIX IOOOBBIX 3aTpar MM 1o
JaHHBIM 9KCIUTyaTalMH JIy-HlHx o6pasuoB KpaHoB.

1. OBIUME TIOJIOXKEHWA PACYETA

1,1. BkcmryaTauuonnsie Harpysku (HANpsKeHud) ¥ OmacHslit
YpPOBEHL HAIPy30K (Hanpmexmﬁ) S€MEeHTOB KPAHOB  TPeACTABISIOT
coboii cnydaiiHpie IpPOIeCChl WIM CllydaiiHble BeluyMHbI, noaToMy
HoKalaTely HaAeXHOCTH SNIEMEHTOB HMEIOT BEepOATHOCTHLIE xapakTep.

Wananne odunuannHoe Ne 74045311 [lepemneuarka BOCHpeuleHa
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1.2. DneMeHTHl KpaHOB B 3aBMCHMOCTH OT CTeNEHM . OTBETCTBEH~
HocTH pendrcd Ha npe rpymmsl, K nepsofi rpymnme orHocarcs — ane-
MEeHTEl, OTKA3 KOTOpPLHIX uMeeT aBapMilikle nocinepcTteud. B xKavect-—
Be MX NOKal3aTeld HaNeXHOCTH NpHHUMAeTCH BEPOATHOCTH 0e30TKad-
soit pa6orer p(t) sa pacuersoe ppeMms t, . OcTanbHble SIEMEHTHI
o6pas3yoT BTOPYIO rpyiny. Mx OTka3 HpHUBOOUT X  SKOHOMHMYECKHM
norepsaM, M B KAYeCTBe IOKA3aTelnd HANSXKHOCTH OTHX oleMeHTOB
npuHEMaeTCcd CpefHuit pecypc.

1.3. Ilng sneMeHTOB mnepBo#l I'pymikl OOJIKHO BHINONHATLCH YCIIO-
BHe:

plt=ty)=lpl, (1)
rpe t ~ Texkyuee Bpems;

[p]-— HOPMHPOBaAHHOE 3HadeHUWe BepoaTHOCTH 6e30TKA3HO# pa-

6oThl, XKOTOpPOE YCTAaHABIURAETCH IIYTEM aHANu3a .Hane e

HOCTH SJIEMEHTOB JIYyWIKUX 00pasnoB KpPaHoB ®  COIO-

CTapilesy C HOPMHPOBAHHBIMH NOKA3aTelNaAMH HanemHO-

CTH 2JIeMEHTOB MAaIHMH APYyrux THUIIOB,

llpy orcyrcTBHMM STHX NAHHBIX pEeKOMEHAYETCS  NpUHUMATBL [id

KpaHOB O6mero HasSHaYeHWS:

[p1 > 0,99, (2)

1.4, OTKa3 cucTeMbl, COCTOdIEH U3 NOCIeAOBATENLHO COeAYHEH-
HBIX SIEMEHTOB, NPOYCXOAMT IPM oTKaze moboro M3 HUX,
BepogrnocTs 6e30TKa3HOil paGoThl CHCTeMsbl, cocrtodiefi u3 K
TIOCHENOBATENbHO COeAMHEHHLIX 3NeMEeHTOB oipejenderca mno dop-
myie
K
p(t) =j/7'7 pilt), (3)

rne  pj ( t) - BepoaTHACTD Ge_zao:rxasﬂoﬁ paboTsl 3aneMeHra J .

Orkaa cucremsl, cocrogiieil M3 NapAINIeIbLHO COCOWHEHHBIX Se-—
MEHTOB, NPOHCXOMMT B Cjiyuae oTka3a Bcex anementoB, Ilpu napan-
JelibHOM COeNMHEHWH 71 SIeMEHTOB M Heu3MeHHoH BEPOITHOCTH
f6esorkasholl paGoTel OCTABUIKXCH SIEMEHTOB (nocne OoTkKasa 4acTH
M3 HEX), O6mAs BEpOSTHOCTb 6E30TKASHON paGoThl CHCTEMbI  Olpe-
gengeTCs 10 3aBUCHMOCTH

I
plt)= 7-{/_/177 [1-pjft)1, (9)

rae pj ~ BepOSITHOCTH fesoTKa3Ho# paboTsl anemMenta j .,
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1.5. BeposarsocTs GesorkasHoft paGorsl j —Toro oneMexra, OT-

Ka3 KOTOPOI'0 MOXET BOSHHKHYTb M3~3a NpEBLIilieHHs Harpyakol
(manpspkenreM) ONACHOIO YpOBHA WM HAKOIIEHUS YCTamOCTHAIX
NOBpexAeHHit onpenendercs no ¢opmyine

pj (1) =pult) py (2, (5)

roe p (t) ~ BEpOSTHOCTL 6e30TKas3HO# paGoThl MO YCIOBHMIO Henpe-
BHIIIEHUS Harpyskoi (Hanpmeﬂnem) OIIaCHOI'0 YPOBHS;
p (t) ~ BEpOATHOCTbL 6e30TKA3HOHK paboTsl MO YC/IOBHMIO COXpa-
HeHUd LMKIWYECKOR IpOUYHOCTH.
1,8, PacueTHbe ornpeneneHue BepoSTHOCTH GE30TKA3HO#  pabGoTsl
orpasnuyuBaercsd 061acTbIiO

p(t) < 0,9999, (8)

1,7. Pacuer BepcarHocTn 6e30TKasHOil pabGOTLl 31E€MEHTOB M CH-—
CTeM BLUIONHSETCH Ha CTalld TEeXHHYECKOr'o MpPOeKTHPOBaHUS.

B cnyuae orcyTcTBHS CTATHCTMYECKHMX MAHHBIX IO HarpyskaM o
HaNpsHKEeHUIM [0IIyCKaeTC§ pacueTHOe OIpenejieHue BEpPOATHOCTH
6e30TKa3HO% pabOTHl IO pe3ynLTaTaM HATYPHbIX MCIBITAHMH  ONBIT-
HbIX 06Gpa3loB KpaHoB ¥ MX SII€MEHTOB.

2. PACYET BEPOATHOCTH BE3OTKA3HOW PABOTRI
S/IEMEHTOB KPAHOB p (t) [0 YCJIOBHUIO
HEMNPEBLIWEHNU A [LEm:Tli’ylomEu HAT'P Y3KOH
(HATIPSDKEHMEM) OITACHOI'O YPOBHA

2.1, OTkas us-3a NpeBpIUEHHS HArpy3koi (HanpsxesueMm) omac-
HOI'O YPOBHA MOXEeT BO3HUKHYTH B CBA3U C pa3pylleHWeM, HEOOHY-—
cTuMo Gonbluoll ynpyroi WM IUIaCTHYECKO# nedopMaumeil sieMeHra,

2,2, [ns onpeneniepusi BepoYTHOCTH 6e30TKA3HON pa6oThl HEo6-—

XO[MMEI BepOSTHOCTHEIE XapaKTepHCTHKH NPOLECCOB HarpyXeHust
(uomenenns HaupsokeHwii) M BE/NMWHHE! ONACHOFO yPOBHS  HAIDY3KH
(nanpsxenus),

BoamoxHb! OBa pacdeTHbIX Cliydad:

A - peficTBylomas Harpy3ka (Hampsxenue) — ciyyaitmeli mpomecc
S(t) (uepr, 1); onacHuit yposens Harpy3ku (Hanpsokenus) - ciy-
vaitnas Benmuuna S (uepr, 2);

B - NeHCTBYIOMMS HAIDY3KH (nanpsokenus) - COBOKYNHOOTH He—
3aBHCHMEIX ChyyaiHerx Bemwuud S (uepr. 8); onacHuif ypoBeHb Ha-
rRYSKH (manpsxenus) - cnyuaiinas BenuuuEa S o
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Cnyua#t A xapakrepeH Mmig GONBIIMHCTBA SIEMEHTOB MEXaHU3MOB
¥ MeTalIOKOHCTPYKIMi KPAHOB, HAIDYSKM ¥ Hanpskenus /S (t)/,
KOTOPLIX MEHSIoTCH B Ipouecce pabOoTel HeNpepsiBHO. Cryuaisbii
xapaxTep wamenenuss S (t) npenompenensiercs CiryH4a#iHOCTBIO TaKMX
$aKTOpOB, KaK ypOBEHb M 4aCTOTa AMHAMHUYECKHMX HAI'py30K, CKO-
POCTEL M HampasjeHUe BeTpa, SHAUCHHS KOS((MIMEHTOR TPEeHMd M T,I,

Cnyyait B uMmeer MeCTO TOI'ZQ, KOI'na Harpy3Kuw MOTYT pac-
CMATpHUBATBLCH KAK COBOKYNHOCTH HE3ABHCHMMLIX Clly4Ya#HbIX BeIH4MH,
Hampumep, HaArpySKM OT CWI TSDKECTH IONHUMAaeMbIX IPy30B ciy-
yaiitnol#f mMaccel, TMKOBLIE, He3aBuUCHIIMe ApPYyr OT Apyra HarpysKkHu,
BOS3HHKAOUIKEE IIpY COyOAPEeHHgX B 3a30opax WIH B pe3ynbTrate Halo-
XeHMd YIpYTUX KoneGaHyuil W 1.1,

2.3. Pacuer BepogrHocTH §Ge3oTkasHO# pabGorbl B caykdae A, npu
YCNIOBMH, YTO HeiCTBYyiomlasg HalpysKa $p/ifgeTcd CTAIUOHAPHLIM Cly-
HaftHpIM [POUECCOM C pacunpenelleHUeM OpiMHAT MO YCEe4YeHHOMY HOp-—
MaiibHOMY 38KOHY, & ONAaCHBI} YpoBeHb ~ ciyyaiiHad BenyduHa, Tak—
Xe pacnpepeneHHas IO YCeYeHHOMY HOPMANIbHOMY 3aKOHY,  BbINOIN-
HAeTCd O ¢dopMyite

LoBgtpil (<5g>—<8>)
ph'(t)=7 J;,/T'_L_EZT [2{6”2*52)] ? (7)

roe /1 - cpeflHee 4UCNO INepeCeYeHuii B e[MHUIY BpeMeHM  YpOBHH
npoueccom § (¢ );

tp ~ pacuerHoe Bpems paboOTHl 2NeMEeHTa;
C, = C,*Cy (8)
7
(= 9)
71 <5> Smin ~<8> ! (
Fo(Snu oS g (S 57),
7
Dz': (10)
7 <, Somin-<8p7q, !
@ X - Somin
TP <SR ) - g Somin 287y
raoe SD - tabynmpobannas ¢yskums Jlammaca  (cm,

TabaMIy H uepT, 4);
Smuaxs Smin — MAKCHMaNbHOe M MHUHAMANBHOS SHAYCHHS
. Harpysku (Hanpsxenus);
Sgmoxs Sgmin - MaKCHMaNbHOEe M MUHHMAIBHOS — 3HAYEHHS
ONACHOIO YpOBHSI Harpyaku (HamnpsKeHus);
Gy, 6y ~ cpelHNe KBaJpaTHieckKve OTKIOHEHHS
Harpyskyu (Hampsxemusi) m ee  OmacHOro
YPOBHS;
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Tpaduk ¢ymxuuu Jlannaca

@(x)
e o i
L
7
A 100
g5 99—
/ | LY
| 498 ,/
L\a,\w
4 7 2 Jx
Yepr. 4
<S>,<S,>~ maTeMaruyeckue OXHMAAHAS HArpYySKH

(Hampsokesus) ¥ ee ONMACHOrO YpOBHS,
Ecnu nopmanbisle pacrnpefefeHds UMeIOT HeyCeUYeHHBIH Xapaxk—

TEep, TO C0 = 1.
B ToMm cnyuae, xorna S;pgx><82*26 g U Smp<<8>-2ég,
Moxno monarate C, = 1, Ecnu Sp g 2<Sp>* 265 u Sgmin <

£45p>-26p , TO MOXHO mONararh Cy= L

an/IMep pacueTa 1ipubBefieH B IPUIIOXEeHMHU CIIPpaBOYHOM,

2,4, Tlpy ycrnoBusAx, OrOBOPEHHEIX B IyHkTe 2,3. HOPMHPOBAHHAMA
BEpPOoATHOCTE 0e30TKasHON paGoThl B TEYEHWE pPACUETHOrO BpeMeHH
tp 6yner ofGecrneyeHa, eClH

: Somi
Smax < 2228 (1)

roe  Spgx — MAKCHMabHOE PACHeTHOE HAmpsDKEHpe, xrc/oM?,
Smax =<8>(1+rxy); (12)
S0 mi = MEHEMANIBHO® PacyeTHOE OnacHoe Hallp SHKEHHe,
Krc/cm<,

Somin =<8q>(1-1v); (18)
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L
3uauenus dysxmur Jlannaca &(x) =—‘7%- Jetdt
n

X d(x) X &(x)
1,00 0,8427
1,06 0,8824 1,96 0,9942
1,10 0,8802 2,00 0,9953
1,15 0,8061 2,05 0,8963
1,20 0,9103 2,10 0,8970
1,25 0,9220 2,18 0,8078
1,30 0,9340 2,20 0,0981
1,35 0,0438 2,25 0,8985
1,40 0,8523 2,30 0,9988
1,45 0,887 2,95 0,9881
1,50 0,8661 2,40 0,9993
1,56 0,9716 2,45 0,995
1,60  0,9768 2,50 0,0996
1,65 0,0804. 2,65 0,0007
1,70 0,9838 2,60 0,9998
1,78 0,8887 2,65 0,0008
1,80 0,0801 2,70 0,8000
1,85 0,0911 2,75 0,9969
1,90 0,0028 2,80 0,9969
3,00 1,0000

77; — KOSQYMUMEHT 3anaca IPOYHOCTH;

_(1-1)prpy V2 +7)

n,= . 14
1 P(1+r) (14)
Cg
B oTuX 3aBUCHMOCTAX OGO3HAYEH.I: [ il
g
G
:<?5; ~ xoaddunuenT Bapuammu Hanpsoxesmit S (t);
K - KOIMYECTBO CPE[HMX KBAADATHHECKHX OTKIO-
HeHu#t Mexay cpenHuMM <S> M MakCHMAb—
. HbIM pacHeTHbIM HampskeHneM S mgx ;
=: So> — KOS(UNMEHT BApHALME ONACHOI'O HANPSKEHHS
0
So

{ - XonmMYecTBO CpeNHMX KBaOpaTHHYECKHX  OTKIIO~
HeHMA Mexnmy cpenHmMm <S> ¥ MHHMMAlb-
HBIM OIlaCHBLIM HalpshKeHHeM Sqmi:n 1

J — XapakTepuCTHKA 6e30nmacHOCTH

7=y-2nf- “;[npf‘/“ L) (13)
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[lpuMep pacyera npHBeAeH B NPUIOKEHMM,

2.5, Beifop reoMerpuyecKoff xapakTepucThky F (rmomaub, MO~
MEHT CONPOTHBIGHHS U T,N,) COUGHMS SNEMEHTa, NPH YCIIOBHSX, Oro-
BOpeHHKIX B NyHKTe 2,3, BolmonHgeTcs mo ¢opmyie.

S n
F= H.max b4

(16)

Somin
rme Sy mgx - PacueTHoe SHaueHMe MaKCUMAaIbHON BarpyakH, Krc.
Shmax =<Sy>(1* Ky @y ) ; (17)
<8y > - cpepmee 3HayeHMe HATPYSIKH, KIC;

G
Yn= < SS “i — KO9((¥IMenT BapHauuy HarpysKH;
H

Ky — KOIIMYECTBO CpelHUX KBAAPATUYECKHX OTKIIOHeHuil
MexAay cpeaHe# <S§ > M pacuyeTHON MakcHMaib-
HOt Sy mgx Harpyaxoii,

MunyManbHOe pacueTHOe omacHoe HampsxesHe S min Bbi—-
guciigeTcd mo dopmyne (13) a KosduuMeHT 3anaca NpPOYHOCTH 71
no ¢opmyne (14), B xoropoh Bce smauemuss <S> u Gg zaMeHs~
I0TCSl COOTBeTCTBEHHO Ha < Sy > u Bgy .

lpuMmep pacuera npupedsH B NPUIOMESHUH,

2.8, Pacuer mepoatHocTH Ge30TKa3HO# paGoTsl B cnydae A mnpm
yCNOBMM, 9TO MMeeTCs NpeACTaPUTenbHas peanuaamwds S (t) nesicr~
BYIOIIMX Harpy30K (Hanpsmceﬂnﬁ) Hu rucTorpaMma (CM. yepT, 1, 2)
MX OIIACHOI'O YPOBHS, OCymecTejigeTrcd no ¢opmyne

pult) =1-n"t,, (18)
roe n*=_2 ping ~ CpefiHee 4YHUC/IO BLIGPOCOR ' 3a omnacHbili  ypo-
=1 BeHb B €[MEHUIY BPOMEHH;

A; - 4YacToTa HonajaHug ciydaitHoro 3HaAYeHUd
ONaCHOr'0 YpOBHS B ( ~ThIl paspsal F'HCTO~

rpamMmel;
!l — obmee KOIMYeCTBO pa3psfioB B [HCTOrPaMMe

Sp;

ip ~ pacuernoe Bpems paGOThI SNEMEHTa;
f1; — cpefdee WHCNO BeIGPOCOB B eAHHENY BpeMe-
HH 3a ONacHeifi ypoBeHb [

ni=nyexp{-y[(Ro; ~1)2-(Ry-1)%1}, (19)
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raoe /1y - Cpe[iHee YHCIIO BHIGPOCOB B €AMHUIY BpeMeHH
0,855 mox ,

<S> !
Sipgx—- MaxcuMmanbHas HarpysKa B peanu3aluy;
<S> ~ cpenHee 3HaYeHUe HaArpy30K B peanu3aluyn
(npu onpepenenun <S> HyneBble yuacTKH He
YUATHIBAIOTCH, HArPY3KH GepyTcs 1O MOAy-
. mo);
- Sai
Rpi = & — OTHOCUTENbHLIH ypOBeHb, COOTBETCTBYIOWMI
cpefHeMy SHAUYEHMIO ([ -TOrO paspsja omnac-
HOr'o ypoBHA Sp; ;

3a OTHOCHTENbHbIH ypoBeHb Ry =

= ln ﬂ” ‘ln nK .
! [iR 1R, 12T

(20)

Ny - CpepHee 4nCyO BRIGPOCOB B e[MHULY BPDeMEHM 3a  OPHOCH-

TenbHell yposerb Ry = 0,97 S may
<S>

[lpumep pacueTa NpHBEAeH B JIPHIOXEHHH.

2,7, Pacyer BepogrhocTn GesoTkasHoit paboTkl pﬂ(t) B cCily4yae
B npu ycnosuH, uro meficTeylomMe Harpysku (HanpsKeHMs) M HX
onacHele YpOBHM pacnpefeisioTCs N0 YCEeYeHHHIM HOpMAa/lbHbIM 3aKO-
HaM, BHITIONHYETCH NO (opMyle

nt
& o105 ~8min) (<85> ~<8>)]. £g , [<5p> <S>\ P
=]t o.max —Rmin [/ -2
mtor={ o[ =o Voz+ak 172 Pzt )

rae /1 — KONMYeCTBO HApPYXEeHWil B e[HHUIY BpEeMEHH;
{p- pacueTHOe BpeMsi paGoTHI SNeMenTa

o= ! (22)
¢ 1 { @ S omar Smi) (<Sg> ~<5> )]_ ® (Spmin Smax) ~6Sy> =<8 >)] } '
2 AR VaVei+ek

dopmyny (21) pekOMeHAYeTCH HCHONbL3OBATH [UIS  HIDKGHOPHBIX
pacyeToB, OCHOBAHHbLIX HA HCHOIL3OBAHMM OOBIYHLIX TAaOmMI ¢(YHKIUHA
®(x) - B ToM cnyuae, korna ObGmee KONMYECTBO HAUpyKeHHd 3a
BpeMs paGoTsl ~ 7711, Haxomurcs B npepenax or 1 mo 200. Mpn
Gonbmux /7lp NPeANOYTHTONBHO HCIO/NL30BATDH IPeCTaBIeHHe )
Harpyske, Kak Clly4afiHoM mpouecce,

IpuMep pacuera npuBeneH B IPWIOKEHHH.
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2.8. IIpu ycnopugax, OrOBOPEHHBIX B NYHKTax 2,7., ¥H Koraa
C 0' x 1,0, HOpMHUpOBaHHAS BEPOATHOCTE 6e30TKA3HOU pa6GoThl B Te-
yeHHe BpeMeHu { 6Gymer ofecneueHa, eCIHd BEINOIMHASTCH HepaBeH-
creo (11).

B dopmyne sanaca mpounoct: (14) xapakTepucTHKa 6e30MaCHO-
CTH [} 3aMeHAeTCsH Beiu4MHOU

]’1=Xﬁ: (23)

rge X omnpepgengercd C IOMOUbIO TaGIMMLbLL WK yepT, 4 1o pacyer-~
HOMY 3Ha4eHHUIio

nt,
@(x) =2 YIpT-1. (24)

[lpumep pacuera npHBedeH B NPUIIOKEHHH,

2.9. Beibop reomerpuueckoit xapakrepuctike F (mnomamb, Mo-
MEHT CONPOTHB/IGHMS M T,M.) CEUeHHS SIeMeHTa, TNpH  YCIIOBHSIX,
OPOBOpeHHEIX B NyHKTe 2,7.,4 Korpa C_ = 1, Bemonusgercd mo ¢op-
myne (18).

Tlpy BhiyMC/IeHMH 3amaca NMPOYHOCTH J 3aMeHseTCd Ha ’l B
COOTBETCTBHH C NyHKTOM 2.8.

IlpuMep pacyera mpUBeaeH B NPHIOKEHWM.

!
o

3. PACYET BEPOSITHOCTU BE3OTKA3HOM PABOTHI
MEMEHTOB KPAHOB p_(t) 1O YC/IOBUIO COXPAHEHNSA
LIMKAMYECKON MMPOYHOCTHU

3.1. Orkas u3-3a IOTepH UMKIMYECKOH NMPOYHOCTH BO3HUKAET B
CBS3H C HaKOIUIGHHeM YCTAIOCTHEIX NOBpexNeHuit u obpasoBaHueM
MAaKPOCKONHMYEeCKO# TpelMHLl B SlIEMEeHTe.

3.2, lna onpeneneHnsa BeposSiTHOCTH 6e30TKa3HOK paGoTsl TpeGy—
I0TCH BEpPOATHOCTHHIE X8PAKTEPHCTHKY AMIVIMTYA NEHCTBYIOMMX HAI~
psokeHHll, MpUBeAeHHbIX K CHMMEeTPHYHOMY IMKIY, ¥ HEOI'DaHMYEHHO-
'O Tpefe/ia BHIHOCIHBOCTH SjleMeHTa.

3.8. Pacuer BeposrHOCTH Ge3oTka3HO# paGoTsl B Clyyae ycedeh-
HOI'O HOPMAanbHOI'O 3aKOHA paclupefelleHus HeoIl'PAHNYEHHOrO Ipene—

na BEIHOCIMBOCTH G -, BHINOIHSETCH NO dopMyne

Cy [ 18775 ~<6-1x> 8X~<6.1x>
pult)=3ol VEe, . ©)-* (e, In <), (25)
1 ;
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Ipenen BHIHOCHWBOCTH - CllyuafiHad BENUYUHA,
IucrorpaMma npenesioB BLIHOCIAMBOCTH

Pi
46-1x

-

464 6-1

<6—1K>

S-1ki
max
G-k o
Yepr, 5
roe  <6.;.% 66_7 ” é '_'7;‘,:‘ KI‘C/CM2 ~ MaTeMATHYECKOe OXH~

naHwe, cpepfHee KBapaTHYeCKOe OTKIOHEHHe M MaKCH—
ManbHOe SHAYEHHe HEeOrPaHWUYCHHOI'O npefeina BhHOC—
nusocTu anemenTa (uepr. 5);
C, - ompeflensercd no ¢opmyine, aHAIOIHYHON (10) npH
YCIIOBUM 3aMeHbl XapakKTepPHCTHMK BeIWuuHbl S o Xapak-
TepuCTHKaMi BenuwuMEbl & . 3
NOPOroBOe 3HAYEHWE HEOTPAHWHEHHOrO Ipefiefa BHIHOC—
nmuBocTH, Xxrc/cm“ (cM, Clleayomue MDyHKTSI);
@ - rabynupoBanmas ¢yskuud Jlannaca (cm, wepr. 4, Tab-
nuuy ).

3.4, Toporopoe 3HayeHHe HEOI'PaHUYEHHOI'O Ipe/ela BpIHOCIHMBO-
CTH 6*-11{’ IpyY ¥M3BECTHO! TrHCcTOrpaMMe AefiCTBYOLINX HamupsxkeHUik
(ananoruysoll npupeneHHOH Ha yepT. 3 NpY yCIOBUM 3ameHel S Ha
G, ), TpUBEJSHHBIX K CHMMETPUYHOMY LHKIY ONpejensercs o

dopmyne
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# 7. miN 6’%“/77 2
6'71\’:%/—(7 /70'5'* Gﬂp" P Krc/cm”, (26)

~IK

roe N, - Gasopoe 4YHMCIIO HHMKIIOB;
M - 1NoKasaTenb KPHBO# YCTAIOCTHOH IPOYHOCTH;
N — KOnMM4ecTBO LMKIOB M3MEHEHH HANpPSKeHHH 3a pacyeT—
Hplit CPOK CNnyxObl 27IeMeHTa;

‘dmax 7}?[‘

o

L. Gopi )L )-056%
(Méf'm p.¢ FZ) (Mé._fmﬂt) 496 1

= 1 (27)
6 -g56%,,

CYMMa OTHOCHTEIbLHHIX NOBpEXAeHHH, Koropas npu g < 0,2  mpu-—
HuMaeTcs pabBHo# 0,2; ecnu BCce aMIUIATYAs! G —— NpeBsIIaloT
3HaYeHNe 6*-11: B HeT SHAYMTEIbLHBIX KpaTKOBpeBl.éHHbIX neperpy—
aok (© np. max < (1,6-2) ¢, ), To cneayer mpummmats a = 1,
S, P — Hanpsxenwe, xrc/cm“ (cepenuna paspsna) u
YACTHOCTb ( ~TOI'0 pa3psana FHCTOrDaMMEI HpHBe-

nenHbix Hanpskemuit (oM, wepr. 38).
min > 6 max

Ecm ¢*, s & = ¢*
6% T T pu(t) 1, ecnm 6%, Tk ™
p (t) =0.

Pacnpenenesve npuBeneHHbIX HANpKEHUH & MOXeT GbITh 3a-
MEHeHO pacnpeneliesMeM aMmIuTyA - Gg krc/cm®, B srom ciyuae
thx omnpenengercd 1o ¢opMmyne

Am/N X m 2
Gy, T/ G, f; Krc/cMm 8
w Vi gx, ©7 Pl ’ (28)

(1R -(r) (14 R)
roe A = (7-<r>) s

()

N1 - KO3(p}HIMEeHT HYYBCTBHTOIBHOCTH K ACHMMETPHM NHKIA;
K ~ adpeKTHBHBIN KOShQUIMEHT KOHUEHTpaluu;
<r>-~ cpemnnii KoahpUIMEHT ACHMMETpUH,

Ypasresus (26), (28) pemaioTcs rpauuecks’WIM MeETOMOM MOC—
NenopaTeNbHEIX NPHOGIIKEHUH, ONHAKO, NpH BHIIONHAHHH pACYETOB C
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ToyHocThI0O A0 10% MOXHO monararb B NpaBbIX 4YacTax ¢opMyn (26),
(27), (28)

* o
6-7/( "'<G-7K> .

[Ipu aToMm conocraensioTrcd 3HauYEHUH @* ., BeIuMCIIGHHBIE no
topmyne (26) M IPUHATHIE B NIEPBOM npnsnﬁx{ermn mo  dopmyne
(28), B pe3ynbTaTe 4Yer'o HpUHUMaeTCcsd pelleHWe O HeO6XOmMMOCTH
YTOYHEHHOIO BHIYHCI/ICHUS IOPOrOBOI0 SHaYEHUI HeOI'paHW4eHHOTO
npejena BLIHOCIIVBOCTH,

[Ipumep pacuera mHpuBeneH B NPWICKEHUH.

3.5. Pacyer mnoporosoro ssayeHusi HeOrpaHHHEHHOI'O npepena
BEIHOCIIHBOCTH 6’_’_ ¢ B TOM ciydyae, KOraa pacnpejeiienue  amimii-
TYR NPeCTABNEHO B BYUAE CYMMbI /7 HOPMANBHBIX YCEYeHHBIX 3aKO-—
HOB BLINOJIHGETCH IO QopMyne

= A mfN mfQ .o
G.’;K —<6_7K>% . X, J§7 Kipigj' 1 (30)

n n
(E,7j8;) (£ pies)-05
206 @=L L7 ; (31)
A "X -0,5 ’

¥ OpH YCIOBHEX, OIOBOPEHHBIX B NyHKTe 3,4, NmpuHMMaercd 4= 1;
. Pj — BEpPOATHOCTH NOSBIECHHS YCEYEHHOIO HOPMANILHOT'O 3aKOHa
J. B O6mMeM CYMMAapHOM pacnpefe/leHH: aMINUTYM;
§j — HAXOMITCH IO HepT. 6 B saBHCMMOCTH OT<X;> ¢ Xeg 1
<XJ'> ~ OTHOCHTENBHOE 3HayeHHe MaTeMaTH4yeCKoIro OXHOaHUSA
pacmpefeneHys aMmiliuTyd j —-TOro 3aKoHa;
XGJ' ~ OTHOCHTEeNBbHOS 3HAYEHHEe CpelHero kKBaapaTH4ecKero OT-
KJ/IOHeHUS J —TOI'O 3aKOHa,

<Gj :
<,rj>=_J_,- "'6":’&‘;— ;
<<5_7”> J <B-py>

<éj>- MaTeMaTH4YeCKoe OXuaaHue J -~TOI'0 3aKOHa  pacrnpepnene-—
HUY aMIUIUTyO;

65 J - CcpefiHee KBaapaTH4YeCKoe OTKIIOHeHue j—'ror‘o 3aKoHa
pacnpepeiieHusas aMINIMTY.
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]

n2

G

a4

3navenne kOs(Pduumenra g j © SaBHCHMOCTH OT “xy> m de

a4 9 | oi=as |
<xp=08 16 XP=06 \
<xXpP=08 <xj)=08
(x)=10 r,zL <xpd=1,0
e PA—
s CXj3=0 " A <Xjy=0
1 S 77T o
]_ 5
6z 0% GF 08 xg 0 62 0% 0F 08 xy
a b

a-mnpu /M=6; 6 ~nupu mM=9

Yepr, 6

_S6j>+4d%;

X jrmax
J <G_yx” 2
P _<6i>“#667‘ .
men — ’
J <G_7K>

Kj=7

[¢(X max -<X; ) w(-ii_:l‘%ﬁﬁ)

6 =xj rsilprj=fajl-<xj> [fsj =4z} ;
Ci=Kjlf3j~Fuj) i

(82)

(83)

(34)

(35)

(36)
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.= kaM (uept. 7) B 3 -
f1,2,8,4j ~ ompenensiorcd no rpagi (wepr. 7) B sabucumo
CTH OT hJ " hJ

max

D M ; (37)
7
a5 —-<x5>
/7‘/'5"—,(6‘;1.“‘“‘1—‘ ' (38)

fi ~fa (1) togta%y)itsy ~fa ] Ditsj ~falr})

[IpuMep pacuera npupefdeH B NPUWIOXKEHHH.
3.6. Tlpu ycnoeumsx, oroBOpeHHulx B nyHkTe 3.3., HOPMUPOBAaH~
Hasd BEpOATHOCTH 6e30TKa3HOl pa6orel / p/ 3a mepuosn, COOTBETCT—
pyloumit, #/ HarpyxeHusMm, GyaeT obecneyeHa, eciu
@-_"‘m < _<_‘.5;7”_>_
g

PacuyeTHbie KoapduULHeHTH

gy (])» f;9 (]')
05

kre/cm2, (89)

n ///—

A/
N / / G4

/7L/ﬁ;///
ay /,
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rgpe @ * onpefengeTcd B COOTBETCTBMH C NyHKTaMu 3.4, wun 3.5,

1x
Kosddunvent samaca HUMKNUYECKON NpPOYHOCTH

"z=7—_7§7-—,§ ’ (40)

Foe X olpefensieTCs C IOMONbIO TAGNMUBl WM wepT. 4 MO  pac-
YEeTHOMY 3HAYeHMIO

2
Plx)= =— [ p]- 0,9972; (41)
C3
g
f;=<_6_££.; - KOoQpMIMEHT BapHaluM Ipepesna BBEIHOCIIKBOCTH
~TK areMeHTa B paC'{eTHOM CeyeHnu,

lMpuMep pacyeTa TpUBeNSH B TPHIOXKEHUM,

3,7. Br6op reomerpuuecko#t xapakrepuctiku F (mmomaab, Mo-
MEHT CONpPOTHBICHHS M T,Il.) CEedeHHS 3neMesra, NpM  YCIIOBHSIX,
OrOBOpEHHKIX B HyHKTe 3,3, BrINONHdAeTCH MO ¢opMyne

Styp 1y

F>
<G-1x? !

(42)
e noporopoe SHAYEHHWE Harpy3KHu s* onpepfenseTcss No ¢opMy-
nam (26), wm (28), unu (80), mpu yShoBun samenst G Ha S .
Koagdunuenr 3amaca HHKIMIECKOH NMPOYHOCTH HAXOAMTCS IO ¢0le§}1
ne (40).

Tpumep pacuera npuBeneH B INPWIOXKEHWH,

4, OMPEAEJIEHUE NCXOOHLIX OAHHLIX 1A PACYHETA
BEPOATHOCTH BE30OTKA3HOW PABOTLHI 3JIEMEHTOB
KPAHA

4,1. DxcnepuMeHTa/lbHble 3HAYEHMS CTATHCTUYECKHX XapakTepi-—

cTHK AeficTBYlomux Harpysok (Hanpsokenuit), <S>,8g, 7, S mgy s

Smins N w7, ¥ PacClpefeNeHns NpuBeNeHHEIX HaNpsSOKeHA#  om-
penensioTCs Nno pPe3ylbTATaM MCIbLITAHUA KPaHOB aHaIOIM4HON  KOH—
CTPYKIMM WM ONIsiTHOrO ob6pasla mpoekTHpyemoit Maumnei, O6pa6or-
Ka CTATHCTHYECKON MHGOpMAalMH O HarpYXEHHOCTH S/IE€MEHTOB HOIIK—
Ha TpOBOAUTHLCH B coorBetcTBMM ¢ PTM 24,080,07-75.

4,2, Bce xapakTepHCTHKH AeHCTBYIOUHX HArpysok (Hanpskennmir)
MoOr'yT OblTh OnpefeneHsl Ha CTaAHd NPOSKTHPOBAHMH C  IIOMOUIKLIO
3BM MeTonoM CTaTMCTHYECKOI'0 MONeNHpOBAHUA.

4,3. Ananuruveckoe onpepenenMe <S>,@g, 17 M XapakTe-
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PHCTHK pacnpefelleHnii NpuBeneHHbIX HAaIpsXKeHUH BEHINONHASTCS B
npouecce Ipc2KTHPOBAHUSA METONaMM CTATHUCTHYECKONR NMHAMHKH Ma-—
IWHH LMKIXYeCKOIr'o Ae#CTBHM.

4.4, XapakTepuCTHKH ONACHOI'O0 YpPOBHS HaArpy3oK (Hanpmxeﬂnﬁ)
<8¢>, 63 W UMKIMYECKO! NMPOUHOCTH NIEMEHTOB <& _,>, <7 >,

2y Vg , kg (d), knp(d) onpenensiorca Ha ocroBe HCmbITaHMH
obpaanos Marepuana (neraneft) M CONEPXATCS B CNPABOMHON jHTe—
partype.

4,5, PacuerHoe BpeMs t 3apnaercd Ha OCHOBe OGOGHIEHMS OIbI-
Ta PKCINIyaTalMH NydNnxax obpa3lop KpaHoB, BoamoxHO ompepenenne
i1 , umcxond M3 MHHHMH3AlMM I'OAOBHIX IPUBENSHHBIX SKCINIyaTalHOH-
nfix u KanuTanbHbIX 3aTpaTt.
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NDPUAOXEHUE
Crpapounoe

MPYMEPBI PACYHETA

[Mpumep 1. Pacuer BepoaTHOCTH 6e30TKas3HO# paBoThl OCH Me-
XaHuaMa NofibeMa IO YCIOBHIO HENpEeBhIeHHS Ha-
rpyskoit omacHoro ypopnsa (cnyuait A m2.3.).

Wcxopuple OaHHbIE:

d_ = 15,0 cM - OuamMeTp OCH B OIIACHOM CeYeHWH;
Wy = 335 cM3 - MOMEHT CONpOTHBICHMA CeueHH;
maTepuan - CTajh 34XH3M (HB = 270);

<6 _>=6,7-10 KPC/CM2 — MaTeMaTHUYeCKOe OXUAAHKE npepena
TEeKYUECTH; 3 5
<,so> =< GT> Wn = 6,7» 10335 = 22,5+ 10 xrc.cm - MaTeMa-

TIYECKOS OXHAAHHE ONACHOI'0 YPOBHSI HarpyXeHU;

v= 0,06 - xoaddunMeHT BapuaunMy OIACHOI'O0 YPOBHS HarpyXeHHd
Marepuasa;

6 VS, 7= 0,06.22,5 = 1,3+ 10 KI'CeCM ~ Cpefnee KpBalpaTuye—~
cKoe OTKHOHeH e OIlacHOI'0 YpPOBHA;

Smax=.9+10° krcec™M; Smin = 0; <8>= 3. 10° KrcecM; Gg =
= 2,2+ 10° krcecm; A = 11 7/c - XapakTepuCTHKH mpouecca Ha-
rpyseHid B, ONACHOM CeYeHHM Balla;

t = 2.10° ¢ - pacueTHoe ppeMg.pacoTs! Bana 3a 20-neTHuii ne-
pHoA PKCIyaTalMy KpaHa;

= 1,097;
9.109-3.10°, 0 — 3-10° dadt
E’( Vo210 )~ 2(52,2.100)
C2 =~
Cy = c1 C, = 1,007,
Pemmenue:

Vicxonuble namsbie noactapnmoTcd B dopmyny (7) nOna  onpepe—
NeHAS SHAYEHHS P (t) -~ BepoarmocTH 6e30TKa3Hoﬁ paboTsl 1O yC—
JIOBHIO HenpeBmmeHnﬂ Harpyskoii OnacHoro yposHs™

Lobstpr (‘50>'<5>)J -

t)=17- ex
* 3dech M fanee BEpOATHOCTL 1epadpyUeHHy OnpelenseTcd ¢ TOYHOCTHIO

A0 uyeTbipex 3HaKOB.
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=1- 1.097-%?3-105-2-§08-11 exp |- (22,5- 108 - 3-108)2 -
V2,22 + 1,82 10 A 2/(2,2-105)2+ (1,3 10°) 2/~
= 1-2,04:10% exp (-29) = 1-5,08-10~% = 0,9995,

MMpumep 2. Pacuer mpounocTn ocu GapaGaHa MexaHH3Ma IOOb—
eMa J10 3aflaHHO HOPMUPOBAHHOH Be/MuynHe 6e30TKA3~
HOl paGoThl, KOrja Harpy3ka €aBideTcs CclydaiHeIM
nponeccom (cnyuait A 1m.2.4).
Hcxonnsie panssre:
Marepuan ocu -~ cranb 34XH3M;
<S>= 0,45 103 KIC/CM2 — MaTeMaTHYeCKOe OXHIAAHHEe npouecca
nefiCTBYOIMX HanpshxeHui;

¢ = 0,75 - xo3(uuMeHT Bap¥alMu NPOHecCa HamnpsXKeHHH;
k = 8 - KonuyecTBO CpPefHHX KBAAPATHYECKUX OTKJIOHEHHM Mexny
<S> u Smax ,'3 N
<8 > = 7,6+ 10” ¥xrc/cM® - MaTeMaTH4eCKOe OXHAAHMEe  ONacCHOro
)
YPOBHS HaNpPXEHUI,;

v = 0,06 - xosadduunueHT BapHMAL¥H ONACHOI'O YPOBHS HaNpKEHHH;
= 2 ~ KOIMYeCTBO CPeAHNX KBAAPATHYECKHX OTKIOHGHHE  MexAay
<S8 o B So min 3 9 8
¢=0,7; =510 7/c; tp =2.10" ¢; /p/ = 0,99.
Pemenne:

1. Ilo ¢opMmyne (12)0npe)1ensle’rca MaKCHMa/IbHOe pacyeTHOe Hal-
psoKenye

Smax= <S> (1+k @) = 0,45-10%(1+8.0,75) = 1,46 10° krc/cnm2.
2. Tlo dopmyne (138) ompenemgeTcss MHHHMANLHOE pacyeTHOe
OIlaCHOe HaIllpsxeHue
S o min =<S0> (1=1v) =76 103(1-2.0,08) =6,7-10% xrc/cm?.

8. o ¢opMyne (15) ompenensiercs xapaKTepHCTHKA 6eS30LUCHO-
cTH

Ny 2
,=‘/-21n(-L”£’%—’if_)= l/‘z”'(‘ 1n 0,99 V140,752 _
LR 0,75:5.10-2.2: 108

=V-21n 1,67-10010 = v 2.22,50 = 6,71.

4, Tlo dopmyne (14) onpenenseTCs KOSpUIMeHT samaca  HpOd—
HOC'TH
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-+ Ve2+1) _ (1-2:0,06)(0,75+0,756,7-1,25) _ 9.5
0,75 (1+8-0,75) v

f" ¢(7“K¢)

5, Ilo ¢opmyne (ll) TIPOU3BOAUTCSI NIPOBEPKA NPOYHOCTH OCH Ha-

pabasa
. 3
S@’"‘” - 6';;'512 = 2,68-10% krc/om® > S pax = 1,46108 xre/end
I L

[lpouynocTk ocu ofecrneyeHa.

fipuMmep 3. Onpepenenve nuMaMeTpa pacHeTHOIO CedeHUS ocH
GapaGaHa TpU YCJOBMM, YTO HArpys3Ka apngdeTcs
caygaitieiv npoueccoM (cnyuait A m2.5).

Hcxoausle paHHble aHANOrWYHBI NpefplAymieMy HpPHMEpY.

LononauTenbHsle faHHbIE:
<S5 > = 38:10Y krc:cM ~ MaTeMaTHYeCKOe OXHMIAHUE OIACHOIO ypOB-
Mexay

HY  HArPYXeHUs;
= 8 -~ KOIMYECTBO CPe[HHMX KBANPATHUYECKHX OTK/IOHEHMHH

k

H
<Su> U S umay;

(pH = 0,75 - kKooddMiMeHT BapualUuM Harpy3KH,

Peenne:
1. o dopmyne (17) onpenengerca pacueTHOe 3HAYEHME MAKCH—
MallbHO¥ HarpysKHu
5
=<8 >(1+k @ ) =310° (1+3:0,75) =8,75-10° xro-cm.

Sn.mux
2, llo dopmyne (16) onpenensgeTCd MOMEHT COINPOTHUBICHHMS OCH

6apabana

- Sumax M7 _ 9,75 05' 54 9 3
f=—G——— = 8,7-10 = 3,7-10% om",

Sﬂ.mtn

H CHe[oBATebHO,

g3/32F _ 3/ 828,7.102 _ 15,6 on.
@ 3,14
Baliia

Mpumep 4, Pacuer BepoarnocTn GeaoTkasHol paGoTer
MEeXaHu3Ma NopgbeMa MO YCIIOBHIO HelnpeBbIlIeHN S
Harpyskoft onachoro yposus (cayusa# A m2.8.).

Hcxonnpie AaHHbIE!
= |5 ¢cM - OuaMeTp Balia B ONACHOM CeYeHUH;

d
< > = 22,5 105 KI'C+CM; A.S'o = 1,3 109 xrc.cM ~ cpefHee 3Ha-
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YeHWe M leHa paspdfa I'MCTOI'DAMMbI YDOBHS ONMACHOT'O HATDYXEHMS .
(nmo amanoruu ¢ npmMepom 1o m2.3.);
Mmarepuan Bana — crane 34XHSM (HB = 270);
pl = 0,02; p2 = 0,14; p3 = 0,34; p4 = 0,34; p5 = 0,14; PB =
="0,02; -~ 4acTOCTH NOSBICHAS HArPY30K B COOTBETCTBYIOIMX pas-
psAax IHCTOrPAMMSI ONACHOIO YPOBHS Ha0r‘§yx<emm (cm, =epr, 2).

Semin=<S80>-348p = 18,6:100 rrc.cm;

Spmax =<Sg> ¥8455 = 26,4 10° krc.cM -  MEHEEMANLHOE

¥ MaKCHMAbHOS 3HAYCHHS OMACHOI'O YPOBHS HAIPYXEHHS;

<8>= 8.10° krceeM; Smgx = 9°10° krc.cm — Maremaruyeckoe
OXHAaHNMe W MaKCHManbHOe 3HadYeHMEe INpoNecca HATPYKCHHY;

t = 2. 108 c ~ BpeMd paGoThl Baia;

npK = 2,55, 10! 1/¢c; n, = 1,1 1/c - cpensee wmcio BEIGPOCOB
B e[UHWIy BpeMEHH 3a YPOBHM RK u Ru' IOIyyeHHOe 10 OCIHIO-
rpaMmmam,

Pewenne:

1. B cooTeercTBHM C NMyHKTOM 2,6, omnpepenstorcs 3HAYeHHS
ypoeue#t Ry; RK, RH i xoagdummenT J’ ;

S .
R = Q0,87 max  _ 0,97 9 _ 2,01;

K <$> 3

R, = o.85<;5> max_ _ 0,35-9 - 2,55;

Ry, = Samiri;él So _ 1%.9 - 6,64;

Roa _ Sy mi,g;ZA 5o ='2'91;l2' - 7,06;
Roq = Sm‘:s*f £oe - 225 - 7,505
Ros = 'Samig’;':m:so =2%i = T.9%
Rog = SamiZ;fA 5o =2l - 8,36

lnng-1n g in 1,1- in8,5-10” ]

J,= [(RK—1)2..(RH_ 1)2] = [(2'91_1)2 —(2,55—1)2J = 0,91.
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2. llo dopmyne (19) onpemensercs cpensee 4HCIIO BLIGPOCOB B
e[MHANY BpeMeHU 8a KaxObli U3 ypoBHEH (.

7y = Ll ern {09106, 20-3 ~ (2,55~ 1%2/} = 1,1 exp (-22,5) =
114510500 )5.10-5.8,3.102 - 1,88-10-10 1/c;

= L1 exp {(_0,91 £(8,64-1)2 - (255 D%} = 1,1e0(-29,4) =
11°4,5:1079.4,5.1075.1,11.10-8 = 2,6.10~12 1/c;

= L1 e {-0,91 £(7,06-1) -(2,55-1)2; 1,1e2(-31,3) =
145~10-5.4 5.1079.4,5-10-9.0,273 = 2,74-10~ 1% 1/c;

= 1,1 exp {-0,91 /(7,50-1)% - (2,55-1)%/} = Lr1en(-36,4) =
= 145-10-545- 0-9.4,5.10-5.4, 67.10-9 = 1,68+10-16 1/¢;

= L1 egp { 0,01-4(7,04-1)2 - (2,55-1) 2]1 1,1 exp(-41,6)=
2145 1054 5 105,45 10-5.4,5010-5- 2,051 = 0,12:10-18 1/c;

76 = L1 exp 10,91 (8,35~ 1)2=(2:85- )Y = 1,1 exp (-47) =
= P 104,5106) 4.0, 1.10-% = 4,12.10-21 " 170,

8. OnpepengeTcs cpenHee uMCIIO BHIGPOCOB B ©AUHUNY  BpeMeHH
34 OnacCHBLIH YpOBEHb

n®=Zmp; = 1,810 0.0,02+25.1071%0,14+2,74. 107
.0,34+ 1,68 10-16.0,34 +9, 1210~ 18.0, 14 + 4, 12. 10~21.0,02 = 4,02. 10-12

4, Tlo dopmyne (18) onpefeseTCd BepOdTHOCTb  Hepa3pyumeHHd
Bajla ¥3 YCNOBMY HEIpEeBbIleHAN Harpy3Koll OnacHOro ypoBHI,

Py (t) = 1-n* tp = 1~ 4,02 107 2.2 108 & 0,9982.

[lpr CoBMeCTHOM OEe#CTBHM KPYYCHHS U U3ruba xapakrepHUCTUKH

IIpolecca HarpyXeHus MOXHO OIpeneliuTh II0 ClieAyIolHM 3apucu—
MOCT M

<5>=3/<SH72'+<5K>3 ;

S max = V(S ymax)? S x.max)? s

rae <S4, <Sx> - MareMmaTHYECKHe OXUIAHMS nponecca
HarpyXeHus NpU uarute ¥ KpPYUYSHHH;
,S’M max Sy mgy — MAKCHMalbHble 3HAYEHHd IIpolecca Har-
pYyXeHHs NMpH uarude H KpYydeHuu,
KonugeCTBO BHIGPOCOB B ©OMHHNY BPEMEHH NPMBEASHHOTO MOMEH-
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Ta S 3a ypoBHu S . S i OUPEMSNIIeTCA  HENOCPECTBOHHO Mo
OCLWIIOIDaMMaM,
ITpumep 5. Pacuer BeposTHOCTH 6e30TKa3HOH paboOThI Bajla
MexaHH3Ma IIoAbeMa IO YCIIOBHIO HENIPEBRIIEHNS
Harpysko# omacroro ypoens (cayua#t B m.2.7.).
Hcxonusie nanpbie;
d. = 12,0 cM - muameTp Bana;
WE = 169,68 cM3 - MOMeHT COTIPOTHBIICHHA CEeYCHH;
<6’T> = B,7. 103 krc/cM2 — MaTeMaTHUECKOe OXMOAHME npenena re-
Kydyectd mansa cranu 34XH3M;
<8 =<6, > W, = 11,4 10° xrc.cM - MaTeMaTH4YeCKOe OXHOa—
HWe  ONAacHOr'O YPOBHS HAr'pYXKeHHS;
c;o = 0,7 10° krc.eMm - cpepndee KBaapaTHYeCKOe OTKIIOHeHHEe OIac—
HOI'O YPOBHSI HaI'pyMeHHd; 5
Somax =<8,>+ 88, = 11,410°+8.0,7-10%=18,5-10° xre.cm;
Somin =48 o>~ 86, = 11,410° - 3:0,7:10% = 9,3-10% xrc.cn,

MaKCHManbHOe ¥ MHEUMANLHOS 3HAUEHWS ONACHOI'0 YPOBHA  HArpy-
XEeHHs;

Smox= 9+10% krceeM;  Spip = 0; < S>= 8 10° KI'C«CM;

6g= 2,2¢ 105 KI'Ce«CM ~- XApPaKTEepUCTHMKM NPOHEecca HarpyXeHus B
OnAaCHOM cgeqemm Bana;
t = 2:10° ¢ - pacueTHoe Bpems pabOTHl Bana;
n= 7,5-10‘7 1/¢ - KonuyecTBO HArDYXEHH! B €QUHMIY BpeMeHH,
Pemwenne:

B cooTBetCcTBMM C H.2,7. ¥ ¢opmyno# (21) onpepnenseTcs

Co = r
1_i¢[(13.§-105-0)-(11,4-105-3-105) ~
2 V8™ VU;1242,22.10°
1
<109 105 _2.109
q, &mof‘;ouo_lq_lz_(u.w_;im]} - 1,014

R IS

V2 Vo0,72+2,22.10°

p,(t) {122 o 13:5~105—0)-@4-105_3.1051] +

Y2 V0,72 +2,22.10°
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150
0 S— ')
, Lo ¢[m.4 105~ 8.10%) ]} -

2 V2 Vo,72+2,2%. 10
150

= {‘l’%& [®(1,56) + @ (2,58) ] 0 (0,0997) = 0,9660.

IlIpumep B, Pacyer npousocTH Bana MexaHM3Ma HOAbEMA o
3apaHHoO# HOPMHPOBAHHOY BenuuKHe 6eaoTkaanol
paboTtsl, Korga Harpyska aenfercd ciyyafiHoit Be-~
nwapolt (cnywait B, m2.8.).

Hcxonuete nannsle:

<8>=0,77-10 xre/cM2 - MaTeMaTH4eCKOe OXU[aHWe YpOBHA Ha-

npsOKeHN];
@ = 0,73 - xoappunmenT BapHalMH NeACTBYIOMMX HaNpEKeHui;
k = 2,7 - xonuuecTBO CpelHMX KBa[pATHHECKHX OTKIOHOHHE Mexay
<8>n Smaxe
v= 0,06 - xo%dxpunneﬂ'r BapHallMid ONMACHOI'0 YPOBHS HANPSDKeHWH;
<s 0> = 6,7.10 KI‘C/CM2 - MareMaTH4yeCKoe OxHAaHWe  ONnaCHOIo
YPOBHA HaNpHKeHWH,

C! =18 l=2 ¢= 14 [p] =089 t =210%c; 7=
=%,510"7 1/c. p

Pewenne:

1. Tlo ¢opmyne (12) onpenpensercs MakcuManbHOE pacueTHoe
HanpaKkeHue,

Smax=<8>+(1+kg) =0,77:10% (1+2,7:0,73) = 2,3-10% kro/om>

2,: ITo ¢opmyne (lS)onpeuenae'mﬁ MUHAMajIbHOE pacueTHOe Bna-
CHOe HamnpsxeHHe

3
Spmin= <8 > (1-1) = 6,7+10% (1-2:0,06) =5,0-10° xro/on®,

8.'Tlo popmyne (24) onpenensercst onawenne ¢ymxuum Jlamiaca
150

d(x) = 2 ”tf'x/[pf -1=2 Vv 0,9 -1 = 1,0,

4, Ilo Tabaune ycraHapnuBaeTCd, YTO AAHHOMY SHAYECHMIO ¢(x)
COOTBOTCTBYST BEHuMHA

x= 3,0,

8, Mo ¢opmyne. (23) onpepensercs xapakTepucTHKA 6e30NACHO~
cTH Y= xV2 = 3,0 Y2 = 4,35,
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6. Mo ¢opmyne (14) onpepenseTca KO3pjHIMEHT samaca  npoy—
HOCTH

(1=1v)(¢+ey Ve241)_ (]1-2-0,06)(1,4040,73-4,25.1,72) _
= ¢ (1+kg¢) 1,40 (1+2,7:0,73)
=1,41.
7. Tlo ¢opmyne (11) nporssBoauTCs HpoBepKa NPOYHOCTH  Bana
. 3
'S—':-?”L”e-ﬁlf—;llg— - 4,18-10% Ren2 > S gr. = 2,3-10° Kre/om?
7 9
IpounocTr Bana oGecreueHna,
llpuMmep 7, OnpenencHue nuaMeTpa pPacYeTHOI'O CEYEHHMH. OCH
GapabaHa MexaHM3MAa NOABEMA, IPH YCIIOBHH,  4TO
HArpY3Ka sBIfeTCH Ciydaimol Bemmomok (m.2.8,).

VicxonneiMu OaHHBIMM SBNSIOTCS AAHHBIC NPEABIAYIIMX  IPUMEpoB
5 u 6. INomuMmo aToro

- . = . == . 5
kH = 2,7; yJH 0,73; <;$H> = 3+10° Krc.cm.

Peuenne;

1, Mo ¢opmyne (17) ompenensercs pacueTHOe SHAuEHHE MAKCH-
ManbHOK Harpysky

Shmax= < 8 > (1 +kH qJH) = 8. 105( 1+2,7.0,78) = 9- 10° KIc.CM,

2, Mo ¢opmyne (16) onpefengeTcsi MOMEH™ CONPOTHBIICHHI OCH

5
£ Su.max 1 @10°<1,41 _ 9,10, 15° o,
Sa.min 5,0-1

3
dy= m .
/1 3,14 13,0 cMm,

MMpuMep 8, Pacuer BepogTHOCTH GeloTkaaHofi pabOTH: HQ YC-
[IOBHI0 COXDAHEHWS! NMEJIMYECKOfi HPOYHOCTH OCH ~i
6apaGana MexaHu3Ma NOALEMa NIpH H3rube.

Hcxonusie pnanhsie;

maTepuan oc - crans 34XH3M (HB = 270);

do = 20,0 cM — AnaMeTp OCH B ONACHOM CeieHHH;

W. = 785 cM3 - MOMEHT CONpPOTHBIECHHMS CedeHHS;

kg (d) = 2,9 ~ apjexTHBHHE KOodhMIMEHT KOHNGHTpAIMN B pacyeT-
HOM CeYeHMH;

oTKyna
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<@ ,” = 3,7 103 KI‘C/CM2 -~ Cpe[HfAd BejIMyMHA [Ipeneiia BbBIHOCIIH-
BOCTH MaTepuaia IO MIruGY;

L= 0,12 - xospdunnenT Bapuanuy npegelia BHIHOCIMBOCTH — MaTe-
puana;

g™ = 0; ém‘m = 1,2 103 KI‘C/CM2; 4é = 1.102 xrc/cM® -

np np np

MMHHMA/BEHOE, MAKCHMAallbHOe 3HAdYeHHS M [eHa paspgha IHCTOrpaM-—
Mbl NpHBENEHHHIX HaNpshKeHUi;

nﬁ = 12 - yucno paspapnoB TUCTOr'PAMMEI HPUBEACHHBIX  HalpsmKe-
HAM;
1 = 0,01; py = 0,05; p pg = 0,10; Py = 0,18; Py = 0,20; pg = 0,12;

=0,11; p, = 0,09; p., = 0,07; p,, = 0,08; p,, = 0,01; p =
Pa Pg 9 10 1 2
='0,01 - yacTocTH pa3papoB I'MCTOIDAMMSl NPUBENEHHEIX HAIpSDKe—
HUi;

N= 2 10 —~ KOJHYECTBO HarpyxeHu#t Bana 3a 20 ner skcmiayara-
HMK KpaHa;

NO = 2.106 - 6a30BOe YHCJIO HMKIIOB HAI'DYXEHHS,

M= 9 - nokasaTelb CTeNeH¥ KPHBOH YCTA/lOCTH.
Pemenne:

1. Onpenensmorca XapaKkTepHCTUKH Ipefena BpIHOCIMBOCTM ocHu
npy usrute,

3
L& .
<a = -1 =§"§'94'0— =‘I,3'103 KI‘C/CM2;
- 1K Kéd 1

ME
g = p(G_1) = 0,121,3.10° = 0,16:10° xro/en?
G’”"f{‘= Se_ T *t3 6, = L% 108 + 0,4810° = 1,78-103 Km/CM2;
. 3 3
Gmfg = <<$_1K> -3 de 13'10 ~ 0,48-10° = 0,82-10 KI‘C/CM2,
2, BrifupaeTca HauyanbHasg BenuuMHA NOporobdro sHauenus Heor~
paHMYeHHOr0 Ipe[ella YCTalOCTH

6% = 05<_ >= 0,5.1,8:10°. = 0,6510° xre/om;
05¢% = 0,5.0,65- 10% = 0,32:10° xre/onm?.:

8. Ompenenserca sHayenme cymMm B ¢opmyine (27) u ycraHasmH~
BaeTCsa 3Ha4YeHNe KOPpeKTUPYoWera xoagpguuueHTa a .

G“ ox 3 e
) Enp "2 0 2
a [ = O .
056, Snpi Pc 032 1103 Gnpi Pi = 3,5°10°.0,18+

+ 4,5:102:0,20+ 5,5 102:0, 12 + 8,5+ 1020, 11 +7,5- 102:0 ,09+8,5- 102.0,07+
+ 8,5:102.0,08 + 10,5+ 102.0,01-+ 11,5 102.0,01 = 4, 67-102



amex 12103
6 c = F = 0,18+0,20+0,12 + *
) 5@*, Pi = g P ! 112 40,11

4
+0,09 +0,07 +0,03 +0,01+0,01 = 0,82;

. 2 2
Zem0ili - g5e%,  MEL 385 HO 0,30
= " r == 'y N
e 'pat ~ G565, 12:102-8,2:10%

B) a=

4, OnpepengeTcs 3HAYeHWE CYMMBI NOAKOPEHHOIO BLIPAXEHHS B
dopmyne (26)
G%M 1210 ™
L, Ot i Gy S pi = (0810
(7 510°%) +(8,5'102) oo7+(9,5-10 )2.0,08 + (10,5-10%)° . 0,01 +
+ (11,5:10 ) +0,01 = 0,095 1027

5. Ilo ¢dopmyne (26) oNpene/ndeTCs Neppoe IpHOMMKeHHe 3Haye-
HUSl HEOT'DAHVYEHHOI'O TpejeNa BHIHOCIMBOCTH:

-émai( . B
g*(" =','/—”-—é?‘"" Smi P¢ = % +0,005:10%7 =0,9: 103 xre/cad *
~1K

6, Tponspoantcs pacuer cymm B dopmyne (27) m  ycraHasmu~
BaeTCsd HOBOe 3HaYeHHe KoadumumeHTa O M3 YCIOBMS, YTO

¢* = Gfgi) = 9.102 kre/om?; 0,6 6% =4,5:102 xro/em?,

-1k -1k
B aroM cnyuae

max
G np 1.z 103

a)  0Fet, S P 0.'«510’ ,';;PL = 5,5:10 012+6,5'102011+

+ 7,5-102.0,00 +8,5. 102-0,07 +9,5- 102-0,08 + 10,5+ 102.0,01 + 11,5+ 10%:0,01 =
= 8,14-10%
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G"ng 7a 103
6)  yEa Pé “firros Fi = 0:12+0,1140,0840,07+0,08 +
+0,01+0,01 = 0,44;

2
314102, 2 )
044 — 7 ,,_Z.QLAE_- 0 _
B) @=5.102-4,5-102 78102 = 0%

7, Onpepengercs SHauenne Cymme! B ¢opmyne (26)

an m Q'W!
).‘ Gppi Pi -gl,‘mz ,,,n p,,=(95010) .0,08 +
+ (10,5-102)%0 01+(115-102) 0,01 = 0,071:10%7,

8, OnpepenseTcst rTOopoe NPHOIIMKEHHOE 3HAYEHWE Heor'paHHYeH-
HOIO Ipefie/ia BHIHOCIIMBOCTH

8
o ®(2) _ 9‘/ 210" 5071107 = 0,8410% xre/en,
-1k 0,95.2+106

Jro 3mavenve 6" (2) npueMIileMo, TaK Kak }mxumﬁ TOpor CyM-—

MHUpOBaHHS B d)opmyne (28) 6su1 papnsiM 0,9.10 3 xrc/om?,
9, o ¢opmyne (8) c yweroM 3aMeHsl BENMUMHLI S Ha BenHuH~
HY G _, ompelensercs 3HaueHue KoaphunuenTa Cq

1

C, = =
3 7 6. G. 8T — 4@ _q,>
e N

ATE0 aﬂﬁ o QTSI ] T 1,0028.
[ V2:0,16.10° V/2:0,16.10°

10. TMo ¢opmyne (25) onpeaefieTCs BepOSTHOCTb Hepas3pyIeHMs
OCH mp¥ Marube mno ycuogmo COXPAHCHHS UMKINYECKOH IPOUHOCTH:

eex -<é-; 6o ~<é-1 -
py 0= 3o =)o (S e
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-'*—2—00 [ LM‘O‘ ) - ¢_4__4__g__1.3_m_8 1 )| = 0,9908,
V2-0,16:103 1/2+0,16-103
11, Pacuyer npuGmmxeHHOro 3payeHWd HEOrpPaHMYEHHOTO npepena
BEIHOCIIMBOCTH HPOMSBOAMTCH IO ¢OpMyTaM, aHAIOrHYHBIM (26),
(27)~. [Ipn @rOoM IpHHNMAeTCd HauyanbHOe 3HAYEHMEe G—Ii( =<G-1x>'
B ToMm cnyyae, korpa <é 1% > ><-'>1:;dx, OONYCKAEeTCH  HIKHAH,
npefiell MHTErpupoBanus B dopmyne (26) NPUHUMATE PABHEIM G”;;’.'
(] xh{ =< g lK> = 1,3. 103 xrc/cm2;
056" = 051,8.10% = 0,65:10° sre/om?,

12, Onpepensiorcs sHaveHus- cymMm B dopmyie (26)

max
G,,p 1z1o o0
L, = = 6,5-107.0,11 +
a) 058" 1 Snpi Pi 065!03 Snpi Pi y s

+ 7,5 102 10,00 +8,5-102.0,07 +9,5: 1020,08 + 10,5 102.0,01 +
+ 11,5:10%0,01 = 2,49.10%

12.10%
6) Z.P =o,sz-5 103 PL = 0; 1 14'0,094'0.07'*‘0,0&‘.‘0,0 l"'0,0l = 0'32;
max 3
Sap cm 1.zvra
B) zl:nin mp.i PL= 103 Cnpi Pi = (0,85 10 ) +0,07 +

+(0,9510%)2:0,08 + ( 1,05-10 ) -0,01+(1 15-103)2.0,01 = 0,087-10%7,,

18. Mo ¢opmyne (27) ompefenseTcsi CyMMa OTHOCHTENLHEIX NOB-
pexneHuik

Lénppi _ 0567, 3

Ip; 3 gg.;oz.glgg-g &0!0
a= = =
G 'r’:gx - 0}561&11\' 1,2:10 ."0165'1 0,24.

14, BeluncngeTcd NOpOrOBOe 3HAYGHNE HEOI'PAHMYEHHOrO lpene-
na BemocauBocTH no dopmyne (28)
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e AN ?'703 & - of
i Vaky jo13 e pe 0 2:1°2. 108 ° 0,087 1027
?
= 0,89« 103 xr‘c/CM2.

15. OTHOCHTeNbHASA BelHYMHA HOTPEMHOCTH IO, 9KBMBAIEHTHOMY
HANPKSHUIO BBLIYMCIIAETCS RaK

dﬁn—c’,f;ﬁ) 8.0. 2—8 40 02
A-——é—gi(—i,—— =" 8,410 . 100% = 8,0%.
16, Tipr NMOACTAHOBKE SHAYeHHS G *11{ = 0,89 103 xhc/om® B
dopmyny (25) aHamoruuyso nyskry 10 onpenensercs BEepoOgTHOCTD

7
HepaspymeHus OCH pu(f) = 0,9952.
OrHOCHTENBHAS NOrPEHOCTL IO BEPOSTHOCTHM HepaspylleHHs OCH
TIpH u3rube ompedeiMTCH Kak

4
» =P (t)-py(¢) _ 0,809 - 0,0052
p, () 0,9993

MNpumep 9, Pacuer BepogrHocTH 6e3oTKa3HO# paGoTEl HO YCio-
BHIO COXpaHeHMs IMKIMYECKOH NpPOYHOCTh Baja Me-
xapnaMa NOAbeMa NPH KPYyHeHUN (nymcr 8.5.).

Hcxopnvie nanHBIE:
Marepnan pana - cranb 34XH3M;
ke(d) = 2,7 - appexTuBHEI KOSPIUIMENT KOHISHTpAUMY Bana B
pacueTHOM ceveyun;
<T ,>= 2,210 xrc/cmM? - cpenuss BenwduHa npeneila  BoIHOCIIH—
BOCTH MATepHaja 110 KpYHeHHO;
L= 0,14 - xoapiuuEeHT BapHalmy Npefena BHIHOCIMBOCTH  MaTe-
pHana;
ST >= 60102 Krc/cm2; 67, = 0,8-102 KI‘C/CM2 ~ MaTeMaTHyecC-
KOe ‘OxufaHMe M Cpe[Hee KBalpaTHdeCcKoe OTK/IOHeHHe IIpH obpa-
60TKe Harpysku no orubampmei (oﬁpa6o'nca 0 aMINIMTYAaM HUBKO-
4aCTOTHOM cograBhsmomei);
<7T.>= 2,6:10 KPc/cM2; 672;- 2¢ 102 Kl"C/CM2 - MaremMaTiye—
CKOE OxMAaaHue M CpeNHeKBAAPaTHYECKOe OTKIIOHeHHe Ipu obpa6or-
K€ IO MAKCHMAILHBIM ¥ MHUHUMaIbHbIM 3HAYEHHAM HarpysKu;
#= 2.108 _ xommuectso HarpyXeHui Bana;
Ne = 2.10° - Gasopoe umcHO HarpyxeHnuit;

100% = 0,41%.
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M= 9 - nmoxasarenb CTENeHM KpUBOH ycranocty;
p, = 0,15 - BepoarHocTh mogBneHus l-ro sakona (o6paborka
oruGaomett );
Py = 0,85 ~ BepodATHOCTL NOGBIEHHUS 2-I'0 3aKOHA
MaKCHMAIIbHEIM U MUHUMAILHLIM SHAYEHUAM )}
C3 = 1,0028,
Pewenue:

1. OnpepensioTCsl XapaKTEePHUCTHKH Ipedelia BLIHOC/IIMBOCTH
0 KpYHYEeHMIO

i1t}

(obpaborka 1O

Bana

3
_<Ty> _2,2:10° _ 2 2
<T_7K>—m— 2.7 = 8,15.107 xrc/cm;
T 5= 0,14:8,15:10% = 1,14.10% xrc/cm
Cex =P <T-14>= Y s = 1,14-1 Krc/cMm;

o 2 2 2 2
1 T ST >*8Tey = 8151107 +8:1,1410° = 11,57-107 xro/ea}

s}
T, =<7 , »~8T4 = 8,15:10% - 8:1,14-10% = 4,73-10% xrc/em’,

2, Onpepensiorcs OTHOCHUTEINBbHLIE XAaPAKTEPHUCTHKH 30KOHOB PACI-
penenenyd npuBefeHHbIX aMIUIATY

2
< .
<xl>=___?3__>,,___§_19__._

<t " 8,15.102 - 76
. max <Ty>theT - 6-10% + 40,8 102 - 1.13:
1T T ke 8,15- 10% i
2 2
min_ <Ty>-4eTy _ 6:107-4-(y8-107 _ _
XS T 8,15- 102 0,344;
2
67Ty 0,8:10° _ .
%1= T 8150102 0,098;
<T 3 2 “
< Xp>= __—3_3-—.—.—2-*5-—.&2- = 0,307; xg”’”= 0;
<Ty>r43Tp _ 25.10° 2
max 2 — J—‘-.iéﬁ&l_o— = I 290,
Yo 7 8,15+ 10 it
2 <T—-7/I'> 2
é 2-10°
T, _ : =
8 = oy = 8,15.102 ~ 0246

3. Ompenengercs 3HaUeHUE koaddurmenra k j mo m,3.5., dopmy-
na (84); Kl ~ 1,0
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K 1 = 1,12,

.
1 ,1,29-0,307 0 - 0,307

5[“’( v2.0,246 ) - tll’(72-0,246 )] -

X

4, Onpepensiorcs 3paveHus dynkwal 7; ¥ h’,
max J

X —<x; > _
pmere Lt L13=0T38 _ 4 o,

X(,,, 0,098
_%X1> 40,5 __=0,736+0.5 _ _2.41;
T, 0,068 Al

pmax_ i 7 _1.29-0,807 _ 4,0;
2 XG 0,246
2
0,5~ <X,>
hy = 2=
Xg

0,5- 0,307
- A A o
0,2 0,785.
5, Ilo uepr, 7 onpenenstorcsa spaueHHs GyHKIMH

f11=fn/";m7= 2 (4,02) = 0,45;
for=fa(hy)= fo (-2,41) = -0,42;

Far=elh™ )=fg (4,02) = 0,50;
fu=fg(hy)=fg (-2,41) = -0,48;
fiofa(ty )=fa (4,0) = 0,45;
fag*fa (hy)=f4 (0,485) = 0,18;
fa=fg(hz""") =fg (4,0) = 0,50;
fua=fg (hy)=fg (0,485) = 0,29.

6. Onpenenserca 3Ha4eHHe KOS(PUUHMEHTOB 3]' ;i C J mo gopmy-
nam (35), (36)

6, = 0,098(0,45+0,42)+0,736(0,50+0,48) =0,085+0,725 =0,840;

cl = 0,98;
§ 5 = 1,12:0,246(0,45-0,18) +0,307(0,50-0,29) = 0,147;
C, = 1,12(0,50-0,29) = 0,235,

7. Tlo ¢opmyne (81) ompepmensercs SHavenue xoadduuMenta g
“. l;i‘Q.Bl +0'8§.!!I |57 - 0 5
a = 0,15-0,98+0,85.0,235 _ " = %%i = 0,278.
1,20 - 0,5 !
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8. Tlo uwepr. 6, 6 npu m = 9 onpenensercd 3HaAYEeHHE

ql 0,61 (mpu <x;>=0,736; Xe, = 0,008);
= 0,52 (npu <xz> = 0,307; *g, = 0,248).

9. Omnpepensiercd noporoboe 3Ha4YeHUE HEOr'PAHMYESHHOI'O mpenena
BLIHOCIMBOCTH Bala TpH KPYYeHHH COrnacHo Bepaxenmo (30)

S 2 1 9
T e = 815107 smsaess V0,150,619 + 1,12.0,85-0,529 =

= 5,07-102 xrc/om2

10. Omnpepensiercd BepOSTHOCTE Hepa3pylleHHWd Bana Ipu Kpyde—
HUM IO YCIIOBHIO COxpaHeHHﬂ LMK/IMYECKO# IPOYHOCTH

b (t) =,._3.[(D( ‘1K <L -1% )“P( T:z,,izf'c-“(})]

o 8 [¢(11.§7 10 8,]5-1 ) - 04.102 8,15-10 )
V21,1410 v’114-10

=—1'%Q-& [4:(2.12) - ¢(1,92)] = 0,9980.

11. B cinyuae copMecTHOro ae#icreua uaruba M KpydyeHMs ycTa—
HAB/IMBAIOTCA HOpOI“OBbIe 3HAYECHUd IIPH U3rutde 6* (CM. npuMep
10) u xpysemmn T

SOxBUBaNeHTHOS Hanpmeﬁne omnpefenseTcd COINIACHO  Clleayio—
el 3apHCHMOCTH

G- »
'g—m ‘/( —m)z'“(?j)z' (T-z,()z xr'c/cm2,

HaneHeimui pacueT BEepOSTHOCTY Ge30TKA3HOH# paboTHl MO yCiIo-
BUIO COXPAHEHWS WUMKIMYECKOH NMPOYHOCTH OCYMECTBISETCH N0 ¢op-
Mmyne (25) npu ycnopuu saMeHpl Benuumbsl @*, ma S

lTpuMmep 10. Pacuer muknnyeckoi npoqﬂoc'rﬁ ocn 6a1:1>a6ana Me—
xanuama mopvema (mysxT 3.6.).

Ucxonnrie nanneple aHanoruddsr npumepy 9. ITommmo sroro

<g w " 1,3 103 Krc/cm'z; é* K = 0,84. 103 KFC/CM2; C3 ~ 1,0;
- 5 -

[p7 = 0,99; ,s'rfp = 6,6:10" xro.cm; o = 0,12
Pemenne:

1. Tlo ¢opmyne (41) onpenenserca sHadende ¢yuxmum Jlamiaca
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2
P(x) = E‘- [p/ ~0,9972 = 1,9800 - 0,9972 = 0,9828,
3
2, Ilo Tabnuue wiM rpadwky Ha 4epT. 4 ycTaHaBluBaercs, YTO
bromy aHavenmio ®( X ) cooTBercTBYeT BERMUHHA
x = 1,68,

8, Mo ¢opmyne (40) ompenernsercs kospuumenT 3amaca  Tpov-
HOCTH

- 1 - 1 -
2 1-VY2xp 1-v2-1,68.0,12
4, T[lo dopmyne (39) IPOUSBOAMTC H IPOBEPKA MPOYHOCTU OCH

3
<c4-,K>= .10 2
Ny 1,4

n 1,4.

= 0,03:10% krc/ov®> ¢* 1 = 0184 10° kre/om?,
[lpumep 11, Ompepenepne OuameTpa paCYeTHOI'O CEYEHUS  OCH

fapabaHa 110 YCIIOBHMIO COXpaHEHWs IMKINYeCKOil NPOYHOCTH (nyHKT3.7.).
Ha ocHopasuu naHHEpIX npumMepos 9 um 10 mo ¢opmyre (42) omnpe-

pengercd MOMEHT COIPOTHBIEHMH ocu GapabaHa

Spe 2 £,6.10°-1,286 2 3
e o B S U

OTKyna [MamMeTp OCH

i §/32F _ 3/32.6,85.10%

ar 3,14 = 18,9 « 19 oM,




Moam, x ney, 7/1V-78 r. dopmar 60x901/
IMey, n, 2,25 Yy.-n3a, n. 1,65 Tupawx 430 :-)1(!3.
3ak, usHcr., 22/78 3ak, Tao, 217

HHHwnpopmraxmaw, 129835, I'CIT, Mockea, U-90, Tpouukas ynu., 17
Orpen BHeOpeHUS INPOUECCOB MUKDOGHIBMHPOBAHUSA
u oneparupnoll neuatu HHHurdopMTsmawa
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