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YIK 621.873.2 Fpynma I'86
PYKOBOAAINUM TEXHUYHECKUN MATEPUA

KPAHBI M'PY30I0abEMHLIE. PTM 24.090.25-76
PACYET BEPOATHOCTMU
BE30TKA3HOW PABOTHLI S/IEMEHTOBR BeoouTcs Bnepssie

PacrniopsbkesueM MuHMCTepCTBA TEKEIONO H TPAHCIOPTHOI'O Ma—
lWwHHOCTpOoeHud orT 8 deppana 1976 r. Ne I'C 002/1086 pauspiit pyko-

BOOANMYE TEeXHUYECKUU MaTepuall yTBEePXOSH B KadgecThRe - peKoOMeH-
AyeMoro.,

Hacrognmit PTM pacrpocrpansierca Ha MeXaHU3Mbl M METAallIO—
KOHCTPYKIHH KPAHOB U COHNEPHT OIIMCaHHEe MEeTOMNOB pacyeTra Bepo-—
SATHOCTH 0e30TKa3HOM padboTsl OTHAENbHBIX ANIEeMEHTOB U HUX TI'PYIIIL

BepoarsocTh 6esotTkasHoil pab®orel onpefiensdercd HO  YCIOBMIO
HEeMpPeBbIIeHNd HArPY3ko# (HanpspkeHMeM) OMacHOro ypoBHA M TiO
YCINOBHIO COXpPAHEeHMH LMKIWYEeCKOH IPOYHOCTH., Pacyer BBINOIHSASTCH
HA OCHOBe IOJIYy4YeHHBIX B pe3ynbTaTte HATYPHEIX TeH30MeTpPMYEeCKHX
MCIHITAHNH WIH CTATUHCTHYECKOI'Q MQASNMPOBAHMS AAHHBIX O lIpef-
CTaABUTENLHLIX peanu3anugax WiH CTaTHCTHYECKHUX pacrpeaeneHuax
AefiCTBYIOIMX HArPY30K (HanpskeHuii), & TaKkke HeOOXOAMMEIX AaH—
HEIX O 3AaKOHAX pachpenelleHMsl ONACHOIO YPOBHH Harpysok (Hampsi-
KeHMit ), CraTHCTHYECKUe XApPAKTEePUCTHKM ACHCTBYIOMX  HArPY3OK
(manpspkenuii) MOryT GLITE ompelelieHbl AHAIMTHYECKH.

PacuerHaa BeposaTHOCThE 6e30TKa3HOU paboThl Cconocrapiigercd C
HopMaTuBHOU, BpemMd., B TedyeHue KOTOPOr'c AOMXKHA obecneuuBarThod
BepodTHOCTL Oe30TKa3HoU paboThl, yCTAHABINBABTCH Ha  OCHOBE
MUHUMHE3AUMH CpenHell cyMmel INpuBefieHHBIX IOOOBBIX 3aTpart MWIH IO
JaHHBIM SKCINIyaTalMH JIywlHx O0Opas3uoB KpaHOB.

1. OBIUME TIOJIOXKEHVWA PACHETA

1,1, DKcIuryaTauuoHHele HAPPY3KM (HANpDKeHud ) ¥ OIaCHbI
ypOBeHb HArpy30oK (HamnpsbkeHMil) SeMEeHTOB KPAHOB  NPEeACTABISIOT
coBOoii cnydaiiHoie IPOLEeCcChl WIU CllydauHble Bellu4YWHbI, NO2TOMY

IOKA3aTEeH HAOESKHOCTH SMEMEHTOB HMEJOT BEepOATHOCTHLIM Xapakrep.

Wapanue odunuanbhHoe No 74045311 [lepereuarka BOCIpeUuleHa
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1.2, OneMeHTHl XKpaHOB B 3aBUCHMOCTH OT CTEIl€HM . OTBETCTBEH~

HOCTH OelgTCcd Ha ABe I'pylikl, K mneppofi rpynne OTHOCHTCH 9l
MEHTEI, OTKAa3 KOTOphIX uMeeT apapMilinie nocineactsufd. B kagecr-
BE UX Noxa3aTend HAOEXHOCTH IIPUHAMAETCHd BEepPodTHOCTL 0e30TKad-
goit paGorsr p(t) sa pacuermoe Bpemsa L, . OcranbHble SlIeMEHTHI
obpal3yioT BTOpYIo pyluny., Mx oTka3 IpUBOOYMT K  SKOHOMUYECKHM
noTepsM, U B KAayeCTBe nokKasarend HAASXKHOCTH OTHX oleMeHTOB
NpHEMMAaeTCd CpeaHuil pecypcC.

1.3, Inga snmeMeHnToB nepBofl I'PYIILI QOMKHO BLINOIHATECH YCIO-
BME;

plt=ty)=lpl, (1)

rae t ~ Tekyiee BpeMSd;
[pJ]~ HOpMHpOBaHHOE 3HauYeHHe BEpogTHOCTH 6e30TKa3HO¥ pa-
O0ThI, KOTOpOE YyCTAaHABRIUBAETCHd NYyTEM aHanusa .Hale e
HOCTH 3IeMEeHTOB Nywnux obpasnos KpaHoB ®  COIO-
CTap/IeHid C HOPMUPOBAHHBIMH [OKA3ATEINAMH HalewHOo-
CTH 3JNIeMEHTOB MAallUH APYIUMX THUIIOB.

[ipn oTcyTCcTBMM STHX HOAHHBIX pPEKOMEHAYeTCH NpPUHUMATL L4
KpaHoB OOmEero HasHAYeHWd:

[pl > 0,99, (2)

1,4, OTtKas cucreMel, cocTodied U3 NOCNEeAOBaTe/ILHO COoenyHeH-~
HbIX SMIEMEHTOB, MNPOUCXOAMT IIPYM OTKAa3e Modoro M3 HHX.

Bepogaraoctyr 6e30TKa3HOil padboThl CcHCTeMsbl, cocTodmeili H3 K
NOCHENOBAT@INBbHC COeAMHEeHHbIX 3NeMeHTOB olpenendercd 1o  dop~
Myiie

K
P(t) ’_J YPJ(IE), (3)

rne A (t) - BepoAaTHACTH Ge3orKasHOH paGoTLl SNemenra j .

OTkaa cucTeMei, CoCTOsEe#l M3 NapANIeNbHO COSNMHEHHBIX S/e—
MEHTOB, NPOHCXOHUT B CJjiydae OTKas3a Bcex anemeHToB, [Ipu napan-
JeIbHOM COEOMHEeHWUU 77 3SBIIeMEHTOB U HEeU3IMEHHOU BEepOATHOCTH
6e30TKa3HON paboTel OCTABIIMXCH 9MeMeHToB (mociie OTKasa 4YacTH
n3 Hux), obmas BepOATHOCThL 6e30TKa3HOl paborsl CHCTEMLI  Onpe—
AendeTcd 1Mo 3aBMCHMOCTH

plt)=1 Jﬂf [1-pj(t)], (4)

roe f; ~— BEpPOSITHOCTD 6e30TKA3HON paGoTHl aNeMeHnta |
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1.5. BepogruocTs 6e3oTkasuoit paborsl J -TOI'0 dJIeMeHTa, OT-—

Ka3 KOTOpPOI'0 MOXeT BO3HHUKHYTH H3~3a IPEeBLIlUeHAd HarpysKou
(HaHpH}KeHHE’:M) OIIACHOI’O YPOBHY WU HAaAKOINeHud yCTAanoCTHRIX
TIOBpPEeXAeHUll olipenendercd 10 ¢opMylie

Aj (t)=pylt) Py (t), (5)

rae p (t) - BEPOATHOCTbL 6e30TKasHOH paGoTHl 1O YCIOBHIO Herpe-

BEILICHHS HArpy3Koi (HAaIpsKeHneM) OnacHoro ypoBHS;

p (t) ~ BEPOATHOCTHL 6e30TKA3HOH paboTsl IO YCIOBHIO COXpa-
HeHMSI LMKIXYSCKOH IPOYHOCTH.

1,6, Pacuernbe omnpeneneuue BepodTHOCTH 6e30TKas3go#t  paboTsl
orpaspyusaercd 06nacThbIO

p(t) < 0,9999. (6)

1.7. PacueT BepcarHOCTH 6e30TKasSHOU paboTbl 2NIIEMEeHTOB U CHU-
CTeM BbBIHIOJIHFeTCd Ha CTaiul TeXHUYeCKOr'0 MpoeXTHpOBaHHuH.

B ciyuae orcyTcTBUA CTATUCTHUYECKMX [HAHHBIX II0 HaArpysKkaM o
HalpoKeHNaM AOIyCcKaeTCd pacudeTHOe OIpeferienue BEPOATHOCTH
0e30TKA3HO# paboTbl N0 pe3ynbTaTaM HATYPHbIX HUCHBITAHHU  ONBIT-
HeIX OOpa3lioB Kpagop M HX SJIEMEHTOB.

2. PACYHET BEPOATHOCTH BE3OTKA3HON PABOTHI
SJIEMEHTOB KPAHOB p (t) IO YCJOBHUIO
HEINPEBRLIWEHUA OENCTBYIOWEN HAIP Y3KO
(HATIPSDKEHUMEM) OITACHOIO YPOBHA

2.1, Orkas u3-3a NIpeBplUeHAS HArPy3KO# (HAaNpsHKeHHeM) omac-
HOr'O YPOBHY MOXeT BO3HUKHYTL B CBM3U C paspylieHueM, HeOOHY-—
cTAMO OONBIIOH YIPYro# MM INIACTHUYECKOl nedopMauueil snemMeHra,

2.2, Hna omnpenenenus BepodTHOCTH 0e30TKaA3HOU paGoThl HEOO-

XONNMBI BEPOSTHOCTHEIE XApAKTEPHCTHKH IMPOIECCOB HArDYKEeHHAS
(noMeHeHusi HanpspKeHMY) M BeMMUHHBI ONACHOIO YypOBHS  HAIPY3KH
(Hanpsxenus).

BoaMoxHAI ABa pacdyeTHbIX Cliyyad:

A ~ peficreyomas Harpy3ka (HanpsxeHue) ~ ciiydaiuelit nponecc

S(t) (uepr, 1); onacHet ypopenb HArpy3ku (HanpsxeHud) - cuy-
qaiinas Benwanna S (4epr, 2);

B - OeliCTBYIOmHS HAIDYSKH (HanmpsDKeHWs) — COBOKYNHOOTL He-
3aBHCHMMBIX Ciydaiinbix Benuuud 5 (uepr. 8); onacHuilf yposehn Ha-
rpysku (HanpsokeHWs]) ~ chyuaiinas BeiMuMHA S
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Cnyuaii A xapakrepeH Mg OONBUIMHCTBA SJIIEMEHTOB MEXaHH3MOB

W MeT&/IOKOHCTPYKIMA KPaHOB, HArpysku ¥ nampskemus /S (t)/, B
KOTOPLIX MEHMIoTCHd B Ipolecce pabOoTel HEIpepbiBHO, Crydaiinbii
xapaxTep uamenenusa S (t) mpepomnpenensiercs CirydadiHOCTBIO TAaKMX
GaKTOpOB, KaK ypOBEHb M 4YacToTa AMHAMHYeCKHX HAarpy3ok, CKO-
POCTH H HAalpas/ieHUe BeTpa, 3HAueHud KO3(phULUESHTOB TPEHUd M T,I.

Cnyuyaii B uMeerT MeCcTO TOI'la, KOIaa Harpy3KH MOIDYT pac-—
CMATPHUBATECH KAK COBOKYINHOCTBL HE3ABUCHMBLIX ChnydYalHbLIX Belud¥H,
HamnpumMmep, HAPPY3KH OT CWI TSKECTH IIOAHUMAaeMEbIX I'py30B CI1y-
yalinolli Maccel, NMUKOBLIE, He3aBUCHIIHEe OPpYyr* OT Apyra HarpyskKu,
BO3HUKAIOIHUE IIpHU COYOAPEHUAX B 3a30pax WIH B pPe3ynbTaTe Halo-
KeHud YIpYrix KolebaHHMi U T.II

2.3. Pacuer mepogrHOoCTH 0e30TKA3HON paGoThkl B ciayuae A, Ipu
YCIIOBHH, YTO HeHCTBYyollag HaArpysSkKa ap/igercd CTalUOHApPHLIM Cly-—
yallHpIM [IpPOHEeCCOM C pacHnpeaeleHueM OpiIAMHAT IO YCeYeHHOMY HOp-
MaiibHOMY 3aKOHY, a OIAaCHbI YpPOBeHb ~ CcliyyaiHad Benuduna, TaK-
Xe paclpepeneHHad o yCeyeHHOMY HOpMANBbHOMY 38KOHY,  BbIIOI-
HgeTcda o ¢opMmyiie

_ ;065 tp I (<Sg>—<8>)
Pult)=T VW E'.er[ 2((55 +6§)] ) (7)

roe n - cpefHee YUCnO IiepeCevyeHUd B eQUMHUNLY BpPeMeHH - YPOBRHI
npoueccoM 8 (1 );
Lz ~ pacyeTHoe ppeMsa paboTbl SIeMeHTa;

C, = C,*Cy (8)
Ly = T T (9)
I ] <5> by~ <8 > 4 ,
e - (g
(S1e z )7
10)
-< S Somin-<8n2 d (
ki _.tzzaa___i, of Somin-<8p?
L ) (SeF =)
rae tP - rabynupopannag ¢yukums Jlamtaca  (cm,
TabIUIy H HepT., 4);
Sy Sip — MAKCHMANbHOE M MHUHHMAJIBHOS —3HaYeHHS
s Harpyakyu (HanpsokeHwd);

'Sqmarx, So ren - MarcumManbHoe 1 MHHUMAIIBHOC 3HAYeHHNd
ONACHOIO YpPOBHHA HArpy3ku (HanpshKeHus);
Gy, 6, - CcpedHNe KBaapaTuyeckKue OTKIIOHEHUS

Harpysku (HanmpsxenMsi) ¥ ee  ONACHOTO
YPOBHS;
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l'paduk ¢yuxuun J/lannaca

<S8>,<S,>~ MareMaruieckue OXHAAHUI HarpysKu
(HampsoKeHUs) ¥ ee ONaCHOrO YPOBHAIL
Ecnu mopManbsble pacripefelleHRd UMeT HeycedYeHHbId XapaK-
Tep, TO Co = 1,
B Tom cnydsae, Koroa Sp;gx?<8”’tZ26 5 U Smipns$<8”C6gq,
moxno mnonarate C, = 1, Ecau RomarZ<8p>*86 g5 ¥ Somin<
£<3p>-26p , TO MOXHO mONarark C2 = ],

[lpuMep pacuyeTa IpUBeeH B IPUIOXKEHHUH CIPAaBOYHOM.

2,4, llpu ycnoBugx, OroBOpeHHpIX B NyHKTe 2,3. HOPMHUpOBaAHHAL
BEPOATHOCTE 6e30TKa3HO# paboThl B TeYEeHHEe paCyeTHOr'0 BpeMeHu
tp OyneTr obecrieueHa, eClu

13 max < f_?m 7 ( 11 )
7
roe S m@x — MAaKCHMAaIbHOE pacyeTHOe HanpsKeHHe, KIC / CM2,
Smax =<8>(1*+*ry); (12)
Sy /ey — MUHMMAIbHOE pacyeTHOE oracHoe HaTIp K eHue,
Kirc/ CM2,

Somin =<Sg>(1-1v); (18)
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L2 [t
3HayeHHd QYHKUME Jlannaca CD(X ) = Vf ;{ e " dt
T e [+ [
1,00 0,8427
1,05 0,8624 1,95 0,9942
1,10 0,8802 2,00 0,9953
1,15 0,8061 2,05 0,0083
1,20 0,9103 2,10 0,8870
1,25 0,9229 2,18 0,8078
1,30 0,9340 2,20 0,9081
1,35 00,0438 2,25 0,9885
1,40 0,8523 2,30 0,9988
1,45 0,9597 2,35 0,8991
1,50 0,9661 2,40 0,99908
1,55 0,9716 2,45 0,9985
1,60 0,9766 2,50 0,0868
1,65 0,6804. 2,65 0,9807
1,70 0,8838 2,60 0,9908
1,75 03,8867 2,65 0,008
1,80 0,0801 2,10 0,90809
1,85 0,9911 2,75 0,9808
1,80 0,0028 2,80 00,9889
3,00 1,0000
77y — KOS(QUUHEHT 3anaca IpOYHOCTH;
N (1= prpy Vs +7 ) (14)
’ pl7+AY)
G g
B sTHX 3aBUCHMOCTAX OOO3HAYEHHI: jﬂ = . ;
g
G
9 g's; ~ KOoddunuenT sapuaumy Hanpsokesui .S (1 );
K -~ KOIMHEeCTBO CpedHMX KBAAPATHYECKHX  OTKIIO-
HeHu#t Mexnay cpeHuM <S> M MAaKCHMAIb-
G, HEIM pacHeTHbIM HANpPMKEHUEM S ;o ;
= 2-5 —~ KO2Q)(pMUHUEeHT BaApHaAlUM OIACHOI'0 HAIpDKeHHd
07 .
Sp 1
{ ~ XKONMYeCTBO CpeAHHMX KBaApPATUYECKHMX OTKJIO—
HeHMH MexAy cpefHuM <S> M  MHUHAMAMb-

HEIM OTACHBIM HAUPDKCHUSM  Spmip ;
{ — XapakTepHCTuka 6e30nacHOCTH

Zn[p][/ﬁ-q) ) |

' “Zln( @ty o (15)



[IpuMep pacuerta npHBeneH B NPUIIOKEHYM,

2.5, Bruibop reomerpuyeckoif xapaktepuctukd F (mnomangwk, mo-
MEHT CONPOTUBJIGHMS M T,I,) CEUYSHHS SIEeMEeHTAa, NPH YCIOBHHX, OIo-
BOpeHHbIX B NYHKTEe 2,3, BoIIOIHIeTCHd NHO ¢opMmylie.

S ' I
__:____l:l.;m__!gr.x' L, (16)
grrer
roe S H/ngx — PacueTHoe 3HAYEHHe MAKCHMAIbHON HarpyskH, KIc.
Shmax =<8y>(1*Ky@y); (17)
<8y ? - cpeanee 3HayeHWe HArpys3KkH, KI'C;
G
Wy = — SH  _ goodduiMeHT BapHAnUM HAIDYSKH;
<Sy>

Ky — KOIHYECTBO CpelHMX KBAApATUYECKHX  OTKIOHeHHH
MexXOAy cpenHel < § g~ B PacHeTHO# MakchManb-
HOH ‘SH. max Harpysxoi,

MuauManbHOe pacyeTHOe onacHoe HanpskeHue S pip  Bbl-
uncnserca no gopmyne (18), a xooddunueHT 3anaca NPOUHOCTH my
mo ¢opmyne (14), B koropok Bce sHauenuss <S> u Gg caMeHs-
I0TCH COOTBeTCTBEHHO Ha < S, > U B¢y .

[IpuMmep pacyeTa npUBedeH B IPUIIOKCHUM,

2,6. Pacuyer mepoaTHocTH 6€30TKA3HO# paGoTel B cnyuae A mnpH
YCIOBUM, YTO MMeeTcd Npe/cTaBuTenbHAs peamusamua S (¢) mesicT-
pylomux Harpyaox (manmpsokemmit) m rucrorpamma (cm. uept, 1, 2)
UX OIIACHOI'0 YPOBHS, OCYyHIECTBAAETCS IO dopMyne

: Pult) =1-n"t,, (18)
rae r?*-'-“_Z Iy -~ Cpe[iHee 4YHUCNO BRIOPOCOB 3a onacHbii  ypo-
e=7 BeHb B ©[MHULY BpPEMEeHH;

A, — yacToTa nonagaHugd Cciy4aiHoro SHa4yeHud
OIIaCHOI'O ypOBHS B ( ~ThIik paspgan FHCTO~

IpaMMBbI;
[ — obmee KONNMYeCTBO pal3psaloB B TUCTOrpaMMme

Sp ;

¢ p — pactdeTHoe BpeMd PaboTh! ATEMEeHTa;
f1; — cpefHee 4MCNO BHIOPOCOB B eAUHMIY BpeMe-
HH 3a OIacHbIfi ypOBEHbL [ }

n;=ny exp{-y[(Ry; -7)3-(ﬁﬁ-7)3]f, (19)
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rae /1y — CpepHee 4HC/IO BLIOPOCOB B eOMHHLY BpEeMeHM
Y,
3a OTHOCHUTENBHLIH ypOBEeHb Ay =-3—3-§-’§—’-7-7i‘-'-‘-'-'

<8 > ’
Sigx— MakcuManbHas HarpysKa B peanusalH;
<S> ~ cpepHee 3HAYEHUE HAI'DY30K B peanus3aliiy
(npu ompepenenuM <S> HymeBhle y4acTKH He
Y4YATBIBAIOTCH, HATPY3KU OepyTcd 1O MOMAY-
Sy mo);
Kpj = — OTHOCUTEINbHLI ypOBEHb, COOTBETCTBYIOWMI
CpefHeMY 3HAHEHMIO ( —TOIO pas3psgaa olac-
HOT'O YPOBHA Sp; ;

- ln ”h‘ -1ln f?,f _
(TR )Ry 1127’ (20)

[1y — CpeaHee 4YuCJ/IO BrIOPOCOB B eAMHHNY BpPeMeHM 34  OTHOCH-

TenbHpIf ypOBEeHb A K~ 0,97 8 max
<9>

[IpumMep pacueTa npupefeH B IIPWIOXKEHUM,

2,7. PacgeTr BeposithocTH 6€30TKASHON paGOTHI pH(t) B Cllydae
B npu ycioBuu, 4TO AelicTBYOmHe Harpysku (HanmpsikeHMs) M HX
ONACHEIE YPOBHM pACIPeneidioTCHd MO YCEeYEeHHHIM HOpMAbHBIM 33KO-
HaM, BBINIOIHYETCH YO dopMmylie

nt
8 [(Spmar ~Smin)-5g>~<8>)]. €] <52 =<5>)]" *
le)= [ 7|2 Vo2 rak 5 PVziezet )f » (21)

rrae /7 — KONMUYEeCTBO HarpyxeHui B e€JUHUNY BPeMeHH;
fp-- pacyeTHOe BpeMs paGoThHl 3iieMeHTa

(=

/
. ———= (22)
/ S “Smen) (<85> =<8>11 (S min A )-(&S,>-<8>)

= P}O[ﬁﬁm;:_z__n fgﬂf@ga ] q:v[ o : ”<;§+6§ ]}

dopmyny (21) pPEKOMEHAYEeTCSH UCHOIb30BATh MAII9 HHKEHEPHBIX
pacyeToB, OCHOBAHHbLIX HA HCIONb30BAHMY OOCBIYHLIX Tabiuu GYHKINH
d(X) - B TOM ciyyae, korga obmee KONMYECTBO HArpyxeHu# 3a
BpeMs pa6oTel - /7f, Haxonutrca B npenenax or 1 mo 200. IMpu
Gonbmux /71p NPeANOYTHTENbHO HCHOIb30OBATDL IIpeaCTaBlIeHUe 0
HarpyskKe, Kax Clly4YalnHOM npouecce,

[IpuMep pacueTa lpUBeneH B NPUIOXEHHM.
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2.8, Ilpu ycnopugx, OrOBOpPEHHLIX B IYHKTAX 2 7., H KOorna
C (: ~ 1,0, HOpMUpOBaHHAg BepPOATHOCTL 6e30TKA3HOM padoTel B  Te-
yenye BpeMenu € 6ynet ofecrieyeHa, €C/IM BBIIOIHASTCH HepapBeH—
creo (11).

B ¢opmyne samaca npounoctu (14) xapaktTepucTHka Ge30IHaCHO-
CTH ) 3aMeHfdeTCd Belin4YuHOU

2’7':')(‘/:2- ; (23)

rge X onpegendgercd C NOMOUbBIC TaOAMULI MM YepT, 4 MO pacyeTr-
HOMY 3HaYeHHIO

nt
P(x) =2 *g[pJ-?. (24)

[IlpuMmep pacuera npliBeneH B NPUIIOXKEHUMU.
2.9. Bei6op reomerpuueckoit xapakrepuctuku F (mnomams, Mo-

MEHT CONPOTHUBIEGHMS ¥ T,[M.) CEUEHHUH snemeHTa, MpH  YCJIOBHSIX,
Or'OBOpeHHbIX B NIyHKTe 2,7.,M KOIr'pa C * ], Bomonugercd 1o d¢op-
myne (16).

[lpy BHIYUC/IEHMM 3amaca NpOYHOCTH J 3aMeHsdeTCd Ha )’1 B
COOTBETCTBHM C NYHKTOM 2.8.
[IlpuMep pacyera npuBegeH B IPIOKEHUMU.

3, PACYET BEPOATHOCTHY BE3OTKA3HOMN PABOTHI
S/IEMEHTOB KPAHOB p_ (t) MO YCJZIOBUIO COXPAHEHUA
HUK/AWYECKON TTPOYHOCTU

3.1, Orkas ua-3a norepM UMKIXYECKONH MPOYHOCTH BO3HUKAET B
CBE3H C HAKOIUIeHUEM YCTANOCTHHIX NOBpexKIAeHUT U obOpa3opaHuem
MAKpPOCKOITHYECKONA TpelMHb! B 3l1eMeHTe.

3.2, [lnga onpeneneHnsd BepodTHOCTH 6e30TKa3HON paboThl Tpeby-
I0OTCH BEpPOSTHOCTHbHIE XapaKTepUCTHKM AMIUIATYA HNeHCTBYIOLIHX HAIl~
psbKeHHil, NMpUBeAGHHLIX K CHMMETPHYHOMY IHKIY, B HeOoI'paHuYeHHO-
'O Ipefieila BHIHOC/IMBOCTH 2JlIeMeHTa,

3.3. Pacuer BeposTHOCTH 6€30TKA3HON paboTel B Cllyyae ycedyeH-
HOI'0O HOPMANBHOIO 3aKOHAa pacnpepenesHvs HeoI'PpaHMYeHHOr'o npepe-

lla BHIHOCIIHBOCTH G ;. BBINOJHAETCH IO ¢opMyie

A Zix —<6- 8, ~<6-7,>
pqu[«p(W)—w( et (25)




rae <G_7Kf‘"

ﬁ
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[lpegen BHIHOCHHBOCTY —cAvuaiiied BEINYUHA,
ucTorpaMMa npenenoB BbIHOCIUBOCTH

Fe
A6-1
?
~ || V=
46y l -1
O-1ki
max
_C-ik
Yept, 5
& Gmaﬁr /e 2 A - o
] YOy S -1k KI'C/CM™~ ~ MaTrTeMaTuyeCKoe OXH~

fnaHve, cpepHee KsajpaTHYeCKOe OQTKIIOHeHHe M MakKCH-
MallbHOEe 3HAYeHNMEe HEOrPAHHYCHHOI'O Ipe[ella  BhIHOC—
IUBOCTH 2/1eMeHTa (4epr. 5);

onpefendgercd no ¢opmMyne, aHaAIOI'MYHOHU (10) pu
YCI/IOBHM 38MEHh! XapaKTepPUCTHK BEIWYUHBl 3 , Xapak-
TEPUCTHKaAMHU BelVYNHb] & 1K;;

IOPOroBCe aﬂaqenﬂe HeOI'paHWYEeHHOI'O Inpefena BHIHOC—
MMBOCTH, Krc/cM? (cM. Cllefyiomue ITYHKTSI);
tabynupopannas dyakuuda Jlannaca (cm, gepr. 4, Tab-
any ).

3.4, Iloporopoe 3HaueHNe HEOI'PAHUYEHHOTO MHNpefella BhIHOCIIYBO-
cTH 6" , , TMpM USBECTHO TIHMCTOrpaMMe MAeHCTBYIOWMX HanpsxeHui
(aHanor‘Hqun IIpUBEAEHHOH Ha yepT. 3 NPY YCIOBMM 3aMeHbl O Ha

) NMPUBEASHHBIX K CHMMETDUYHOMY LHKIY OIpeellseTcs 1o

tbopmyne



max
% _ 1 m/N G 5
= /-'-'/;é','# Gpi Fi Krc/cm<, (26)
e/

roe A, - 6a30BOe YMCIO LHMKIIOB;
Ml - 1oKasaTenk KpUpo#h yCTANOCTHOH IIPOYHOCTH;
A — KOnu4YecTBO LMKIOBR M3MEHEeHMS HalpsKeHM# 3a pacuer-—
Hblll CPOK CnyxKObl 2lleMeHTa;

max mﬂx
‘G pr

(fé..m Crp. f) (,J'c% pi)- 056*7/(

g
mm' -g56*,,

a= - ’ (27)

CyMMa OTHOCHUTENBLHLIX IOBPexAeHMi, kKoropad npu g < 0,2 npu-
HuMaeTcsa paBHoit 0,2; ecnum Bce aMIIUTYALI G o IIPEeBHIIAIOT
SHa4YeHue 6*1 ¥ HeT 3HAYUTEJILHLIX Kp&TKOBpBEfI'éLHHbIK neperpy-
30K (an. max < (1 5-2) G*l ), TO cnegyeTr NpUEAMATL a = 1,
Gﬂpt y P — Hampsxenue, KI‘C/CM2 (cepenuna paspspna) H
4aCTHOCTB ( —~TOI'0 paspsna I'UCTOrpaMMsbl IipuBe-—

neHHelx Hanpspkenuit (oM, wepT. 3).

Ecm ¢*, s 6™ , TO pu(t) =1, ecnu 6% > T 10

K

~1k -1x - 1K -1k '’
p_(t) =0.
Pacnpenenenue npupeaeHHbIX HaNpXeHHR & poMOKeT ObITh 3a-
MEHEHO pacnpefellieHieM aMmiIuTyn - Gg I&I‘C/Clvlz. B stoMm cnyuyae

é* . onpenensercsa mo dbopMmyiie

- 1K
m/ N Z(m::a::t - o/ o (28)

(7-?{’?)—-(?')(7*?1’?') |
(7-<7r>) ’

roe A = (29)

/1 ~ KOobhpHIUEeHT YYBCTBHUTEILHOCTH K ACHUMMETpPUU IUKIA;
X — a2¢beKTHBHLIN KO3hPUIHMEeHT XKOHUEHTpAaiIMH;
<F>~ cpeaHuil KoadppUuIMEeHT aCUMMEeTpHH,

Ypapuenus (26), (28) pewalorcs rpa¢muecky WM METOMOM INOC-
nenoBaTelbHLIX INpHOmMKeHuil, ooHaKo, NMpH BHIIOJIHGHHH pacdYeToB C



ToudocThio 10 10% MOXHO monaraTh B NpaBelx 4YacTax ¢opmyn (28),
(27), (28)

* Fa
6"7}{ ~ <6*—?K}

[Ipy 2TOM CONOCTaBISIOTCH SHaAUYEHHS 6‘:11{, BHIYNCII@HHbIE 1o
gopmyne (26) M npuHATHe B IEPBOM IPHOIMXEHHH 110  gopMyie
(28), B peaynbTaTe 4ero NPHHUMASTCH DEIEHHE O HEOGXOMMMOCTH
YTOUHEHHOI'O BRIYMC/ICHUS IOPOrOBOr0 3HAYEHU HeOTIpaHuYeHHOI'O
npefena BbIHOCIIMBOCTH,

[Ipumep pacuyera npuBeneH B IIPUIIOXKEHNH,

3.5. PacueT HOpoOroBOro sHayeHHs HEOI'PAHHYEHHOIO npenena
BhAIHOCITABOCTH 6*1 B TOM Cllyyae, Korpa paclpepelieHyie aMilivd-
TY[ IPeACTaBASHO B BUAEe CYMMSbBI /7 HOPMABHBIX YCEYEHHBIX 3aKO0-

HOB BLIIOIHHAETCH MO dopMyiie

A miN m/]] 7
- —.‘/——- g 0
S =<C-w”Yg Vu, V5 "iPi%5 s (30)
7 1
é;PJBJ) : QE,PJ"J)"@5
2de @ - T - (31)

WM IIpY YCIOBUEX, OrOBOpPEHHLIX B NyHKTe 3,4, NpMHIMaercd 4= 1:
- fj — BEpPOATHOCTL NOSB/ICHHS YCE4YeHHOI'0O HOpPMAallbHOI'0 3aKOHa
J. B obiileM CYMMAapHOM pacHnpelelleHHH aMIUIMTY;
§f = HaxOmUTCH MO 4epT. 6 B 3aBUCMMOCTH OT <X ;> ¢ Xg ji
<Xs3 ] > — OTHOCHTEIBHOE 3HaAYyeHHe MaTeMAaTH1eCKOr0 OXHOaHUS
pacnpeneleHud aMiIiuiTyn J —=TOro 3aKoHa;
XGj ~ OTHOCHTE/IbHOE 3HAYEeHHEe cpedHero kBajpaTHyecKero OoOT-
KJIIOHEHU S J'- -TOI"O 3aKOHa,

G .
<,\'J> __J_ ; XGJ.::_EJ_ ;
“lfr G-1x>

<¢;> - MaTeMaTrH4yeCKoe OxHAaHHe [ ~TOro 3aKOHa  pacmpenerne—
HUS aMIUINTYL;

Gg j — CPenHee KBaIpATHYECKOEe OTKIIOHeHHe J —roro 3aKOHa
pacnpeneieHuda aMIUIETYIL
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3nayenve KO3ppuneHTA 9 B 3aBUCHMOCTH OT '”,} > M Ag g

"

! .
T T X imax —<X;> Kimin=<Xj>) '
L ¥, _

8j =Kj {xsilfrj~faj]=<Xj>[f3j~fujlf s

Cj=Kj(f3j ~Fuj) ;

(34)

(35)

(38)
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Fios, 4j " Onpeﬂ.’&’:ﬂﬁ}}?o%%ﬁ H; P?f'?f(bHKﬂM (uepr. 7) B 3aBHCHMO-~
CTH OT J J
Xmm < x>
max __ Ay ~ 7
hi == = . 37
; e : (37)
b —<XxXq>
h‘] - »’5 d " ’ (38)
XGJ'

f1j ~fa (hjnm)i foj=fa(j)its; =fg (h;max)if#j =fglh;).

[ipuMep pacuyeTa npuBefeH B NPUITOXKEHNH.

3.0. Ilpu ycrnopugx, OroBOpeHHuIx B nyakTe 3.3., HOPMMDOB aH -
Had BepOATHOCTh 6e30TKa3HO# paborel [/ p/ 3a mepuon, COOTBETCT—
Byomwmiti, &/ Harpyxenusam, Oyaer obecneyeHa, eciy

<G >
(gf}ﬁ____ — 1K I{I“C/CMQ, (39)
2

PacyeTHble KO2hGUUHEHTbI

'Fg (j)l ’% (f}

G4 _. r
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¥
rpe 6
O —1x

KosdbduuueHT 3anaca HMEKINYECKOU MPOYHOCTH

”z“‘;ﬁ 4 (40)

rnoe X onpefensieTcs C IoMomblo Tabnuusl UM yepT. 4 IO pac-
YEeTHOMY 3Ha4YeHHO

onpefengeTcsa B COOTBETCTBMH C NyHKTamu 3,4, wna 3,5,

2
Px)=——— [p]-~ 0,9972; (41)
Cs
Gg
P =<—g—ff—; ~ KOohpUIHEeHT BapHanyuy pegena BBIHOCIIRBOCTH
1K slieMeHTa B pPACYETHOM CEeYyeHHUH,

[IpuMep pacuera npuBeOeH B IPWIOXKEHMM,

3.7. Bei6op reomerpuueckoit xapakrepuctuku F (mnomanb, Mo-
MEHT CONpPOTMBIICHMS M T,Il,) CEeUYeHMH IIeMeHTa, NpY  YCIIOBHSX,
O'OBOPEHHLIX B IIYHKTe 3,3, BhINOIHAeTCHd HO dopMyiie

F> a1z
<G-1x7 !

rfe NOpOorosoe 3HAYEHME Harpy3Ku S’; onpefensercs no (JopMy-
nam (26), win (28), wnu (80), npu VONOBHN BaMeHs! ¢ Ha §_ .
Koadduuuear sanaca UUKIHYECKO¥ MPOYHOCTH HAXOAUTCH ifo (bOpM)E-
ne (40).

[IpuMep pacueTa IpUBEHEH B IIPWIOKEHWH,

(42)

4, OITPEAEJIEMUE WCXOOHBIX OAHHBIX /1 PACYETA
BEPOATHOCTU BE3OTKA3HON PABOTHEI 2/IEMEHTOB

KPAHA

4,1, DxcnepuMeHTalbHble 3HAYEHH CTATHCTHYECKHX XapakTepH-

CTHK [AeHCTBYIOUMX Harpy30K (Hanpﬂ}KEHHﬁ), <S> 163 Ty S mex s
Smin - ﬂr: ¥ pacnpefeneHisd NMpUBEeAeHHBIX HanpmKeHA#t  omn-

peaendioTCd Mo pelyinbTaTaM HCHBITAHUU KpaHOB aHalIOMMYHON  KOH-
CTPYKIMM WM OILITHOIO obpasdlia npoekTupyemoi mManmpel, O6pador-
Ka CTATHCTHYECKOUW HMHPOpMAaUNMU O HarpyXeHHOCTH 3IIE€MEHTOB HOIXK—
Ha NpoBOAMTLCH B coorBercTBUH ¢ PTM 24,080,07-75.

4,2, Bce xapaxkTepuCTHKH OeHCTBYIOIIHX HArpy30K (H&HPHH{GHHﬁ)
MOI'YyT ObITH OIipenenedbl HA CTAAHU TIPOCKTHPOBAHHA C  IOMONBIO
OBM MeTo[AOM CTaATUCTHYECKONO MOOeNnHpOBAHH.

4,3. AnanuTnueckoe onpepeneHue <5>,8g , 7 1 XapakKre-
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DUCTHK pacnpefelliednii npuBeneHHbIX HanpskeHU# BLINONMHIETCSH B
[Ipolecce npc2KTHPOBaAHMS METOHNAMU CTATHCTHUYECKOR AMHAMHMKH Ma-
IIMH LIMKJINYeCKOI'O OeiCTBH4.

4,4, XapakTepuUCTHKH ONACHOI'O YpPOBHS HATPY30K (HanpsxeHui )
<Sg>, Gy U UMKIMYECKON NMPOYHOCTH SIIEMEHTOB <& ,>, < T_
Ly Vg 5, kg (d), kn(d) onpepensmorca Ha ocHOBe HCHBITAHHH
obpa3noB mMarepuana (ﬂeTaneﬁ) M copepxarcd B CIPaBOYHON JHTe—
parype,

4,5, PacueTHoe BpeMsa t 3amaercd Ha OCHOBe OGOGHIEHUS OIIbI—
Ta IKCINIyaTandy J1yduax 068&31105 KpaHoB, BO3MOXHO olpepeileHue
1 , Mcxoad M3 MUHMMH3aAUMYU I'OAOBBIX IIPHBEASHHBIX IKCINIyaTalluOH-

HRIX ¥ KanuTanbHbIX 3aTtpar.
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HPUAOXEHUE
CrpaBoyHoe

[NPVMEPDI PACHETA

[IpumMmep 1. Pacyer BepOodaTHOCTH 6e30TKa3HOH paBoThl OCU Me-
XaHu3Ma nofbeMa 0 YCHOBHIO HEeNpPEBbLIIIeHHS  Ha-

rpyskoit onacsoro ypoeus (cnydait A m2,3.).
Vicxopuple pnaHHbIE:

dB = 15,0 cM ~ pgumaMeTp OCH B ONACHOM CeYeHWMH;
W, = 335 CMS —~ MOMEHT CONPOTHBIICHMSA CedeHHUS:
marepuan - cragk 34XH3M (HB = 270);

< GT >= 6,710 KIC/CM2 — MaTeMAaTHYeCKOe OXM[AHMEe npepnena
TeKy4eCTH; 3
<SO> = < GT:’*WH = B,7+ 107335 = 22,5 105 KI'CeCM -~  MAaTEMa~

THHYECKOSC OXMH[aHHe OIIaCHOI'O YPOBHA HAT'PYXeHWUd,

V= 0,06 - kosdduuueHT BapHaluy OIACHOI'O YPOBHS HarpyxeHud
MaTepuana;

60=\?(SG>== 0,06.22,5 = 1,3 105 KI'CeCM =~ CpEfHee KBanparTnye—~
CKOe€ OTKHOHeH%e OIIAaCHOI'0 YPOBH; 5
Smax =9 107 krceeM; Smin = 0; <8>= 3+107 krc.cm; g =

= 2,2+ 10Y krcscm; N1 = 11 7/Cc - xapakTepHCTHKHM npouecca  Ha-
PpyXeHud % OIlaCHOM CeYeHUU Bana;

t = 2.10° ¢ -~ pacuyeTHOe ppeMd.paborhl pana za 20-nerTHufl TIE~
pﬁba FKCIIyaTaluuu KpaHa;

i
= 1, ?
[ 9.10° — 3. 10° 5 1,us?

p( Ll =3 10 1/_2210 )__q)(D 3. 10

V2:2,2 105

{ R

2 o
o c1 C, = 1,097.

Pemenune:
Ucxonuple paHHble NMOACTABIFIOTCH B hOpM YLy (7) ang onpene-—

NeHUs SHAYCHHS P (t) — BepogarsHocTH 6e30TKa3HON pPa6oTLl MO yC-—
JIOBMIO HETPEeBLIUEHHS HANPY3KO#A OMACHOTO y;:»-:::qsmﬁ;‘5

Cg@S tp/? (“CSQ}“‘:S-})
t)=7-- ~ .. =
Pul?) V6Z+6d ’w[ 2(6¢+6 %) J/

® dnech M panee BepodaTHOCTh HEPAIPYLEHHY OfPeAeNisieTCH C TOHHOCTHIO
A0 YeTbipex 3HAKOB,
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o 8 5 512
1 - 1,097-%?2-10 2:10° 11 ., _ (22,5-10° ~-3-10%) _
v2,2% + 1,84. 10 “r { 2/(2,2:10°)2+(1,3+10 )2]}

1 - 2,04:10° exp (-28) = 1-5,08-10~% ~ 0,9995.

[Ipumep 2. Pacyer mpouHoctéd ocu OapabaHa MexaHU3Ma I0Qb-—
eMa 1o 3apaHHOl HOPMHUPOBAHHON Be/munHe 6e30TKaS-
HOiI paboThi, KOria Harpys3ka gsideTcd ClydanHbIM
nponeccom (cnydait A 1m.2.4).

Mcxonapie OaHHbIE:

Matepuan ocu -~ cranb 34XH3M;

<5>= 0,45+ 10° xrc/cM2 - MaTeMaTHYECKOe OXMOAHHE Ipolecca

AeUCTBYVIOIUNX HanpodxeHUu,

¢ = 0,75 - xosquumeHT BapyalMu Ipourecca HaTpKEeHUH;
k = 83 - KonuueCTBO CpefHuX KBaApaTHYECKHUX OTKIIOHEHWH MeXIy

'{SO)» = 7'6; 10

KTC/CMe® - MATEMATHUYRCKOS OXUAaHUue Onac HoT'O

YPOBHS HAaIpsSXeHUH,

v = 0,06 - xoaddunmeHT BapHal¥l ONACHOI'0 YPOBHS HANpsKeHH;
= 2 -~ KOJIMYECTBO CpPe[HUX KBAAPATHYECKHMX OTKIIOHEHMH  MexAy
4,3' - M ISU!TIUT , 2

@=0,75; 7 =510"2 7/c; £ = 210" c; [p] = 0,99,
Pewenue:

1. Ilo gopmyne (12)0npenenﬂeTCH MAakCHUMallbHOe pacyeTHOe Hall-

poKeRue

Smox= <S> (1+k @) = 0,45:10%(1+3-0,75) = 1,46- 10° xrc/cm2.
2. [lo dopmyne (18) omnpenengercs MHHHMAILHOE pacuyeTHOe

OIlACHOE HalpDXeHue

CT

o.miT <S;p> (1 =L-v)=17,86 103( 1-2.0,08)=6,7: 103 KIC/CM2,

3. Ilo dopmyne (15) ompepensgercs xapakTepUCTHKa 6€30LUCHO-

H
tn [nl i+ @2 ool 0952
X:‘/_Zln(__}i';/ ¥ )= ‘/—-21,17(- Ln0,89V1+0,75 _
protp 0,75+5.10~2.2. 108

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

4, Ilo dopmyne (14) onpenengeTcs KoagpUuLMeHT 3amaca  IIpoy-

HOC TN
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o (I WNergVg2e1)  (1-2:0,06)(0,75+0,75:6,7: 1,28
T w(1+r @) 0,75 (1+3:0,75)

5. I[lo dopmyne (ll) IIPOU3BOAUTC H NPOBEpPKaA INPOYHOCTU OCHU Ha-
pabaHa

Sgmin _ _6,7-10
q 2,54

[IlpounocTe ocu obecrnieueHa.

IlipumMmep 3. Onpepenenne puaMeTpa pPacyeTHOI'O CEUCHUI OCH
bapabaHa TpH YCIOBUM, YTO HArpy3Ka ABIIdeTCd
cayyaiinbiM npoueccoM (cnywai A 1m.2,5),

HcxonHele paHHble aHaNOrWA4HBl IpefslayiieMy npHMepy,

Llononsurenbasie NaHHbLIE!

<5 (> = 3-10° Krc:CM — MAaTeMATHYECKOS OXUJAHUE OIMACHOIr0 YypOoB-
HY  HaArpy:XeHusd;
kH = 3 ~ KONUYeCTBO CpefHNX KBAaApaTU4YECKHX OTKJIOHEHHHE  Mexay
“Su>USymax;
(/)H = 0,75 -~ ko2dbduuMeHT BapHallH HArpy3KH,
Pemenue:

1. Ilo dopMmymne {17) omnpependercs pacueTHOE 3Ha4YeHME MAKCH—
MAaNbHOY HaArpy3KH

5 5
S max =< 8 214k @ ) =8:10" (1+8:0,75) = 9,75-10” krc-cm.

2, Mo dopmyne (16) ompenenseTca MOMEHT COMPOTHUBIIEHHS OCH
bapabana

S .max 17 9,75.10°-2,54 3
F:: - * " — —L——T—_ e * 2
S 0 men 8,7-10 3,710 cmMm -,

= 2,54,

3

= 2,.,63-'103 krc/cmM> > S moax = 1,46-103 KrC/cM2

M ClHedOBATeIbHO,

102
d_._.,i/_?_%ﬁ _ 3‘/_3_2_-3_._?_1_@__ . 156 o

T 3,14
Mpumep 4. Pacyer BepodTHOCTH 6e30TKA3HOU PadOTHI pana
MEeXaHn3Ma nogbeMa Ho YCIOBHIO HelpeBbIlIeHH A

HAPPY3KOH ONacHOI'0 ypoBHSA (cnyuasr A 1,2.6. ).
HNcxonusie naHHbIe:
d = 15 ¢cMm - OMaMeTp Bajia B ONacHOM CeYeHUH,
{EOI‘—* = 223,0° 105 KI'C+CM; ZJ,S'O = 1,3 109 kxrc.cM -~ cpefHee 3Ha-
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yeHHe M LGHA pas3pg/aa THCTOI'paMMbl YPOBHS OMACHOI'O HAIDYMEeHH
(no amamoruu ¢ npuMepoM mno m.2.8.);
Mmarepuan Baina - crtans 34XHSM (HB = 270);
pl = 0,02; P2 = 0, 14; p3 = 0,34; 134 = 0,34; p5 = 0,14; p6 =
="0,02; - 4aCTOCTH NOUBIIEHHS HAI'PY30K B COOTBETCTBYIOIHMX pas-
PAAAX THCTOFPAMMSI ONACHOTO YPOBHS HATDYMSHNS (cM. gepr. 2).
Somin=<S8¢g>-345p = 18,6 105 KI'C*CM;
Somax =<Sp> 3455 = 26,4.10° xrc.ocM -  MHHEMATBHO®

¥ MakCUMAalbHOe 3HAYEHHS OMacHOI'O YPOBHS HAIPYXEHUd;

<8>= 8.10° krcecom; Smax = 9 102 Krc.cM — MaTeMATHYECKOS
OXHOAHNE M MakxCUMalibHOe 3HaYeHHEe Tpollecca HAIr'pYXKEeHMY;

t = 2 108 ¢ - BpeMs paGoThel BAA;

npK = 2,00 IC)"'1 i/c; n._ = 1,1 1/c - cpeanHee 4YuCII0 BKIOPOCOB

H
B eJHMHHUIIY BpeMeHH 3a ypoBHM I o B RH, IIONYYeHHOe IO OCIMIIO-

I"paMMaM,
Pelienne:
1. B coorseTcTBUM C NYHKTOM 2,06, olpeaendioTCd 3HAYeHUd
onpHe#t * R 1 xosddmimenr ¥ ;
JP RUL ! RK’ I (btbﬁ J/ ?

0,97 Smax _ 0,979 _
p - 087 Smax 0879 _ g4,

K <S> 3
_ 0,8 Smax_ _ 0,859 _ _
R, =33 = 2,55;
Sa.mm 18.6
HDI = <S> ="'—‘""3 = 6,20;
Semin*4 So 19.9
Ry, = <55 = —g = 6,64
Sp min*249p 21,2
o3 ~ <S> =Tg T 005
Spmen T34 5
04 <S> 3
S +*4AS
R = g.1mun 1, _ 23,8 = 7.04;
05 <S> 3

= 8,306;

s
=
&
i
N
™
\'4
|
o

] _ _in1,1- 1n3,5-107" - 001
! [(R_-1)2 (RH-—l)QJ [(2,91-1)% —(2,55-1)27 =
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2, Mo gopmyne (19) onpemensiercs Cpepmsee YHUCIO BHIOGPOCOB B
eNVHULY BpEeMeHH 3a Kax[Onliii U3 ypoBHEll (.

1, = L1 exp {-0,91/(6,20-1)°~(2,55~1)%/] = 1,1 exp (-22,5)-
— '1-4’5- 10""5.4,5- 10“5.8'2110_ = 1’83- 10—10 I/C;

N, = 1,1 exp {(-0,91-[(6,64-1)2- (2,55-1)2]} = 1,16xp(-29,4) =
f,1.4,5:1072.4,5:1075.1,11.10-3 = 2,5.10~12 1/c;

ng = 1,1 exp §-0,91 £(7,06-1)2 - (2,55-1)2Jr} - 1,1 e2(~31,3) =
- 1,1-4,5:10-5.4,5. 1079.4,5-10~2.0,273 = 2,74-10~ 1% 1/c:

n, = 1,1 exg {-0,91 £(7,50-1)° - (2,55-1)%7} = 1,1ex0(-36,4) =
= 1,1.4,5+10-9.4,5.10-5.4,5. 10-5.4,67. 10=3 = 1,68+10~16 1/c;

A= 1,1 exp § -0,01-0(7,94-1)2 - (2,56-1)%7] = 1,1 exp(-41,6)=
- 1,1-4,5.1079.4,5.10~5.4,5.1075.4,5.10-5. 2,02.10~! = 9,12.10-19 1/c,

!

2. = 1,1 expi-0,01/(8,36-1)%=(2,85-1)277 = 1,1 exp (-47) =
- £1(4,5:106) 4.9,1.107% = 4,12.10721 1/c,

3. OnpepengeTcsa cpepHee 4HUCIO BHIOPOCOB B SOMHUIYY BpeMeHU
34 OlaCHbIA YpPOBEHb

n* =Znp; = 1,88 10~ 1%.0,02+2,5.1071%.0, 14 +2,74 10714
'0,34+ 1,68' 10_16-0,34 +9, 12- 10_' 19-0, 14 +4’ 12. 10"'21.0’02 ~~ 4’02. 10— 12.

4, Tlo dopmyne (18) ompenensgeTcd BepOSTHOCTbL  HEpaspyWIEHHH

Bala W3 YCHOBUSY HeIlpephlnlie HAR Harpy3Koll onacHoIro yposH4,
P (t) =1-n" tn = 1~ 4,02 10" %.2.10° = 0,9992.

[Ilpy coBMecTHOM AOe#CTBUM KPYYSHHH M U3ruba XxapakTepHCTHKH

IIpoIleCccCa HAarpyxeigid MOXHO OIpeeliuThL IO CcliedyiolluM 3aBsHC i~
MOCTIM

{,S:-:-"E/u:g”;*‘?’-;-dsﬂp'E ;

S mux = W‘*(Smmax) °

rae <S8,7, <S,> - MareMaTHHeCKHe OXHUIAHUSI Mponecca
HarpyxeHus npu u3rudbe ¥ KpydyeHuy;
Sy i 1P x mgy -~ MarxCUMallbHble 3HAYEHHd Nponecca Har-
PYXEHHI IIDH uorude H KpYy4deHUNH,
KonuyecTBO BLIOPOCOB B €OMHHMIY BPEeMEHH NPUBEASHHOI'O MOMEH-
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ra S 3a ypoBHH S g B A . OMpenensercsa  HeNOCPEeACTBEHHO 1O
OCIHWITIOI'paMMaM,

[ipumep 5., Pacuer BepoarHocTH 6e30TKa3HO¥ paboOThHL Bajla
MEeXaHu3Ma HoabeMa I0 YCIIOBHIO HelpeBhIERNd
HArpyaKoil omnacHoro ypoBms (cnyuait B 1.2,7, ).
HMcxopaeie manHbIe:
dB = 12,0 cM - gnameTp Bana;
Wy, = 169,6 cMY —~ MOMEHT CONPOTHUBIICHHUH CeYeHUd;
<(5T? = 6,7 108 krc/cM2 ~ MaTeMaTHYECKOe OUAAHME npenena Te-
KydecTH ang cranu 34XH3M;
<,SO> = < c-ST-‘? Wu = 11,4 105 KI'C.CM - MaTeMATHUHEeCKOe OXHUaa-
HUE OIACHOI'O YPOBHS HArPYXKEHHS;
G, = 0,7+10° Krc.cM - Cpepdee KpaapaTHYeCKOe OTKIIOHEHHE ONac-
HOT'O YPOBHS HAI'pYXEHU;

- i} 5 5 5 _
Somax =<8, + 88 _ = 11,410°+8:0,7.10%=18,5: 10" xrc.cy;

Somin =48 o>~ 86 _ = 11,4:10° = 3:0,7:10° = 9,3-10° xrc.cm,
MaKCHMAaIbHOe ¥ MMUHMMANbHOE 3HAYEHWH ONACHOIO YPOBHS  HaArpy-
M EeHUS;

Smox= 9° 102 krcecm; Stmin =0 <85>= 3 10° krcecm;

Y
Gg = 2,2°107 xrce.cM ~ xapakTepMCTHKH Npomecca HarpyxeHus B
ONACHOM CEeYEeHHM Ballag

t = 210" ¢ - pacyeTrHoe BpeM#f pabGoThl Bala;

pn= '7,5-+1(.‘l"'7 1/¢c - KonuyecTBO HAI'DYXEHHUA B eOUHULY BpPEeMeHM,
Pemenpe:

B coorBercTenu ¢ m.2.7. 1 ¢opmynoit (21) onpenensercd

1 7

Cq =
1 {q: [(18,5:10°-0) = (11,4-10°-3-10%)3
: Vi~ V0,124 2,22 105

1

e A e S e

& "5_. » 5_..l 5
o [(843:10°-9,0-10°) — (11,4-10% -3+ 10 ]} - 1,014

L o SRR

ﬁ— V0:72 ‘+2:22' 105

1,014 . r(18,5.10%-0) - (11,4-10°-3.105)
b, (t) ={7= o (18,5.10°-0) - (11,4-10°-3. 105 4
V2 V0,72 +2,22.10°
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150
. 1,014 ¢[(11,4-105-3-105} U -
2 Vo !/0,7-2-1-2,52- 105

150 150
= {—1*92—1-‘-‘- [ ®(1,56) +cb(2,58)]} = (0,9097) = (,9660.

[Ipumep 6. PacueT npouHoCTu Bana MexaHusMa NoLbEMA IO
3afaHHO HOPMUPORAHHOK BenuuKHe be3oTKasHoit
paboTel, KOr'aa Harpys3ka gBifgercd CllydailHoili Be-
muumpo#t (cnyuait B, m.2.8.).

Hcxopurle AaHHBIE:

<S5>=0,77.10 xrc/ CM? — MaTeMaTHueCKOe OXHAAHME ypOBHA Ha-

npsOKeHU i,
w= 0,73 - KoadpduiMeHT BapualMy AEHCTBYIOWMX HaNpdKeHu;
k = 2,7 - xonu4yecTBO CpelHMX KBalpaTUUYECKHX OTKI/IOHEeHHMH Mexay
<S> % Smgxe
v= 0,06 - KO%(b(bHIIHeHT BaApHallii ONACHOI'0 YPOBHS HANDDKSHWH:
<8, > = 6,7 10 KrC/CM% - MaTeMaTH4eCKOe OXHIAHHe  OACHOIO
VPOBHA HANpPsSKEeHUH,

C'~1,0; 1= 2 @ = 1,4; [p/ = 0,99; t -_-.*2.102 o n o=
=07,5' 10-7 1/c. B

Peuenne:

1. [To dopMyne (12) onpenelgeTcd MakKCHMallbHOe pacyeTHoe
HanpsoKeHne,

Smax=<8>+(1+kg) =0,77 10° (1+2,7-0,78) = 2,8¢ 10% xre/om®
2.: Tlo dopmyne (13)onpenensercs MHHEMAaIbLHOE pacueTHOE GHa-
CHOe HAIpShKeHHe

3
Somin= <8 > (1-1») =6,7:10° (1-2:0,06) = 5,910° xrc/cn?.

3, o ¢opmyne (24) onpenengercd sHauenwe ¢yuxkuuu Jlamnaca
150

i z
d(x)=2 "PvVips-1=2 V 080 -1 = 1,0.

4, Tlo tabnuue ycrasaBiuBaeTCs, 4r0o AaHHOMY 3SHauenumio &f X)
COOTBETCTBYST BE/IHUMHA

x = 3,0.

5, Ilo dopmymne. (23) anpepensercs xapakTepuCTHKa 630MACHO~
CTH | = XY2 = 3,0- Y2 = 4,35,
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6. Mo ¢opmyne (14) ompenensieTca KOapMOMEHT 3amaca  NpoY-
HOCTH

.(k_l_v_)_(_fﬂ_-&_ Ve241)_ (1-2:0,06)(1,40+0,73:4,25+1,7
v (1+k ¢) 1,40 (1+2,7-0,73)
- 1,41-
7. Mo ¢opmyne (11) npomsBomMTCS NMpoBepka HNPOYHOCTH  Bana
. 3
53;}%—519"—;119— - 4,18-10° KiRwen2 >,y = 2,3-10° xrc/oM2

IlpouHocTes Bana ob6ecrneuena.
[IpaMep 7, Onpenencure nuamMeTpa pacyeTHO'O CeYEHMS. OCH
6apabaHa MexaHM3Ma NOAbBEeMA, IIPH YCIOBHM,  4YTO
HAI'PY3Ka sBiageTcd chydafiHoit Benwymuol (m,2.9,).
VicxonueiMu NaHHBIMHM SBISIOTCS AAHHEIC NPeAbIAYIIMX  IPHUMEpOB
5 u 6. IlomMuMmo atoro

5
kH = 2,7 @, = 0,73; <,S'H>' = 310" krc.cm,

Peuienne:
1, Ilo dopmyne ( 17) onpenmensercs pacyeTHOe 3HAYEGHHE MAKCH—

MAaNnBHON HAI'pY3KH
St mgx= ‘SH?’ (1 +f£H SVH) = e 105( 1+2,7.0,78) = 9- 105 KI'CsCM,

2, Mo ¢opmyne (168) onpenensieTcss MOMEHT CONPOTHBICHHS OCH

)
co Sumar 7y _ @10%1,41 _ 510,182 cnd,
Jamm 5,9-10
OTKYHAA
3 2.16- }

8,14

[Ipumep 8, Pacuer BeposrTrHOCTH 6e3oTka3Hoii paborsi- ma YC—
JIOBHIO COXpaHeHHNsl HKJIMYEeCKOH [POYHOCTH OCH =i

capaGana Mexanu3aMa IoaALeMa IpHA H3rube.,

HUcxopnsie paHpsie:

maTepuan ocu - crank 34XH3M (HB = 270);
d, = 20,0 cM - ;maMeTp OCH B ONACHOM CeieHHN;

W = 785 cM® -~ MOMEHT CONpPOTHBNICHUS CEYeHNS,;
K (d) 2,9 - a2ddexTHBHBIE KOoa(MIMEeHT KOHNEHTpAIMM B pacHeT-
HOM CeYeHNM;
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<G 7 = -‘3,7-103 KPC/CM2 ~ CpedHad BejuyMHa fpenana BbIHOCIH-
bHOCTH MaTepuala o u3rudy;

L= 0,12 - xosjdpduLMEeHT BaApHaAUHM Ipefella BbIHOCIHHUBOCTH MAaTECw

puana;
¢ -0, ¢TI 2 1,210% krc/om®; 48 = 1.102 xro/em@ -
1np p Inp

MUHAMANIbLHOe, MakKCHMAallbHOe 3HAUSHHS M UeHa padpgia IMECTOI'pAM-
Mbl NIPUBEOEHHPIX HAaNpsKeHUH;

n = 12 - yycno paspdanoB TI'UMCTOr'PaMMbl HPpUBEASHHBIX  HallpshKe-

Hul;

P, = 0,01; Py = 0,05; Pq = 0, 10; Py = 0, 18; Pp = 0,20; Pg = 0,12;
p., = 0,11; p, = 0,08; p, = 0,07; p,, = 0,08; p,, = 0,0}; " p., =
7 8 9 10 11 12

= 0,01 -~ yacTocTy paspgioB I'HCTOI'pAMMSEI NPUBEAEHHBIX HaIp DKe-
HUH;

N= 2:10" ~ xonuyecTBO HarpyxeHuil sana sa 20 ner sKcmiyara-
UM KpaHa;

NO = 2-106 - Hasopoe HUCHO NHUKIIOB HAr'PYyXeHHH,

M= 9 - [okKasaTellb CTEeNeHU KPHUBOH yCTAallOCTH,
Pemenue:

1. Onpenenmorcsa xapakTepHCTHKH Npefiena BpiHOCIMBOCTU ocu
IpH u3rude,

3

<. .
<g_, >="=1" = BLI0 i5010% kro/om?;

Red "
" 2
6g . = P G_IK) = 0,12.1,3.10 =30, 16-10 K:I;C/CM ;

df?ﬁcx= < (5'_1K> + 3 GGK = 1,3.-10 + 0,48:10" = 1,78'103 KI"C/CMQ;
‘ 3

MM =<g_ >-8&, =:i1,810° - 0,4810° = 0,82-10° kre/nds

2, BoibupaeTcs HaualnbHag BenuuMHA noporoBdro sHaueHMs HeOT-
pagHyeHHOrO Ipenella yCTaloCTH

3 3

th{ = 0,5--':6_11{} = (0,6.1,3- 103~= 0,65 103 Km/cmz;
0,5(«':’;;E = 0,5-0,65-103 = 0,.32-'»103 KI‘C/CM2.

- 1K

3. Onpepensercs sHauyeHMe CyMM B dopmyiie (27) ¥ ycTaHABIH~

BaeTCsd 3Ha4YeHMe KOppeKTHUpYIlera KoaggpuiueHra 4a .
max

6 np £2:103 oo o
a) 2 e Cmpi P 2 1 %npi P¢ = 3,5°107-0,18 +
20'56_1,( 2 0,33'10 2 ~ 2
+ 4,5:107+0,20+5,5 100,12 + 6,5 10%0, 11 + 7,5+ 10°.0,09+8,5 104.0,07+

+ 98,510<.0,08 + 10,5- 102.0,01+ 11,5+ 10%.0,01 = 4,67+ 10°;
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) gt 1.2‘72403
O A = - = 0,184+0,20+0,12 +0,11 +
056 %, Fi = o303 P ' O,
+0,09 +0,07 +0,03+0,01+0,01 = 0,82;
. 2 2
E_é'gE"; i _ 0,,5:53.‘}Jlt 4,67-10 ~3,2:10
B) a=— Lo — = 0,82 = 0,30,

max RTRTV YR
¢ Bat ~ g6, 12.10<-3,2-10

4, Onpependgercq 3HAYeHUE CYMMbI INOAKOPEHHONO BBIPAXEHMS B
dopmyne (26)

max

o 12:10° 2.9

2 Gf!;;rl Ai= Lk, GTP A = (6,6°107)7.0,11 +
cZ1k  9.g 06510% g oo -
(7,5-10%)” +(8,5:10°)° . 0,07 + (9,5-10)"+0,08 + ( 10,5+ 10°)" . 0,01 +

+ (11,5-10%)Y 0,01 = 0,005-10%".

5. llo dopmyne (28) onpenendgeTCsl Neppoe NpuONmxKeHHe 3sHave-
HIS HEOrPAHMYEHHOIO IIpefeina BLIHOCIMBOCTH

- ,IMax
N ©np 9/ 9. .
630 =V Lo Sipi Pi - V&l +0,005-10%7 20,010 kro/cad

6. [lporapomurcs pacuer cymm B dopmyne (27) u ycraHapnu-
BaeTCd HOBOE 3Ha4YeHHe KosaqduumeHTa O M3 YCIIOBME, 4YTO

¢* = d*(l) = $3«~102 KI‘C/CM2; 0,5 éf o =4 5e 10:2 KPC/CM2.

-1k - 1K
B sroMm cinyuwae

1

Snp 12103
a) I ewnp=Y &7 g 9 o
056% 1 7 Ai 045103 P P = 5,5:10°.0,12+6,5°16.0,11+
+ 7’5' 102.0|09 +835' 102;0,07 +9,5- 102.0'03 + 10'5- 102.0’01 " 11'5_ 102.0’01
2

= 3,14-107;
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an 12-10°
6) Mﬁ_mﬁo -—a§5 ,3 Pi = 0,12+0,11+0,08 +0,07+0,03 +
+0,01+0,01 = 0,44;

3, 14 10 2

~ 4,5:10
0,44 _;__12_
B) @="15102-4,5-102 7,5+ 10

7, Onpepengercd 3Hauesaue CyMmsl B ¢opMmyne (26)

L -
6_1" anﬁ' pt 102 ”P!’ p(' (9’5110 ) .0’03 +

+ (10,510%)°.0,01 +(11,5.10 )9001 0,071-1027,

8. OnpenengeTcsa BTOpoe INpHOIIKEHHOE 3HaAueHVe Heol'paHuyeH-
HOY'O Iipenesia BBIHOCIIMBOCTH

o108 '
4 %(2) _ 9"/__?_{]_9___6. .0,071:10%" = 0,84:10° xrc/em?,
-1k 0,35:210

%
STO 3HayeHue G E ) IIpHeMileMO, TaK KaX HWxKHHE NOOopor CyM-—

muposanis B dopMyne (26) 6uu1 paBHBIM 0,.9-103 KPC/CM2.
0. o dopmyne (8) c yueToM 3amensl BEMWYMHEI S Ha Belu4H~
HY 6—-11{ onpepensgeTcsa 3Ha4YeHMe Ko2ahduuueHTa C3

|

3 max_ B —<d_g> E?Cﬂ__, - =
"[q’(d vz szé )~ (= 7%23 “=)]

C

1
i.[ .10°- 1,8 )ch( 0,82:10° ~ 1,310~

) = 1,0028.
V:.Zo. 16.103 \/2:0,16-10° ]

10, o ¢opmyne (25) onpepensieTcss BepOATHOCTb HEPA3PYIIGHHUS
OCH IIpH H3rude no yciopmio COXPAHCHHS IMKNIUYECKOHU IPOUYHOCTHS

C eMax —<¢_ a¥, -<éd.
pq(g)h.zl[ ( :(_ o 1K ) q,( m ~1K )]




PTM 24,090,25-76 Ctp. 20

3 3 3 3
_ 1,0028 [cp(l,IS-lO = 13107, _ , (0.84:10°- 1,3:10 )J= 00908,

2 v2+0,16.103 \/2.0,16-108
11, Pacyer npuOnmxeHHOro 3HaAUuCHWY HeOrpAHHYEHHOT'O Ipepena
BLIHOCIIMBOCTH NPOMSBOAMTCH MO GOpMyNiaM, aHaIOrHyHBEIM (26),
(27). Tlpu 2TOM NpHHMMAETCd HAYANLHOE 3HAYGHHEe 6 1i€ = <% 1
max — O
B ToM cnydae, Koraa <o 1% > >GH , AJOIyCKaeTCd  HIxuuH,
R P minn
npefen UHTErpupoBanusg B ¢opmyne (26) npunaMarb paBHEIM G 1
G fIK = < 6_1K> = 1,..3«'103 rcrc/cmz;
0,667, = 0,51,8:10% = 0,65:10% xrc/cm?,
12, Onpepensiorca 3HA4YeHUHd: CYMM B ¢opMyiie (26)
max .
Gnp 1210 5
F. Qppi B; = & Gnni Pi = 6,5°107.0,11 +
2) o O5& T "2P“ 085103 W P o '
+ 7,510° 0,09 +8,5.10<.0,07 +9,5.1040,03 + 10,5°10<.0,01 +
+ 11,5:10%0,01 = 2,49-10%
12-10°
6) Ip; =o,sf‘-'5_103 Pi = 0,1140,09+0,07+0,08+0,01+0,01= 0,32;
max 7
6ﬂp m 1:2'10 3 9
B) G‘E’""'" G pi Pe=L Cnpi Pi = (0,85:107)"+0,07 +

082103
+(0,95¢ 103)9-0,6§ + ( 1;05-..103)892-0,01 +(1,15¢ 103)8.0,01 = 0,087- 102",

18. lo ¢jopmyne (27) ompenengeTcs CyMMa OTHOCHTEONLHBIX MOB—
pexpeHui

LGnp Pi _ 0567,

. n =.2.9.9.:10_%-_93§2:Q.ﬁ%§92 - 0.4
¢ To* ~ 0,56, 1,2:10°~0,65- 1 e

14, BriucngeTCcd NOporoBoe 3HaueHMe Heor'paHNyYeHHOro npeae—
la BLEIHOCTUBOCTH N0 dopMmyne (26)
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miNy = 103 8
o= 7 am. g = 210
'K aNy 1,06-10,3 d”’m oL 0,24:2. 10 * 0,087 1027 =

= (0,80, 103 I{I‘C/CMQ.

15, OrHOCHTENbLHAd BEeJMYMHA IOTPeliHOCTH 110, 2KBUBAIIGHTHOMY
HAIP DK HUIO BRIYUCIFIETCH KaK

A____,_E*’;ﬁr"étgﬁ) _ 8,0 102-8 4. 102 100% = 6.0%
G2 8,410 ' s

*IK = (0,80 103 Kf‘C/CMZ B
dopMyiLy (25) aHanoruuso nydkty 10 onpenengercd BEPOITHOCTE
HepaspyluleHusd OCH pji(f) = (J,9052.

OTHoCcHUTelIbHAS NOIrPEIIHOCTh MO BEePOATHOCTH HepaspylleHHd OCH
IpH U3rude omnpeldeiIuTCH Kak

16, Tlpy noncTaHoOBKE 3HAYCHUH G

_p_(t)-p/(t) _ 0,9998 - 0,0952
p_(t) 0,9998

[Ipumep 9, Pacuer BepoarTHOCTH 6e30TKa3HO#U pabOTEl IO YCIO-

BUI0O COXpaHeHUs IMKJIMYECKOH IIPOYHOCTh Balla Me-
xapnaMa monbema Ipu xpysenux (nymxt 3.5, ).
HcxopHkie paHBbIe:

Marepuan pana - cranb 34XH3M;

ko(d) = 2,7 -~ obpekTuBHLIl KOSPPUIMEHT KOHUSHTPANMM Bana b
pacyeTHOM ceueyny;

<7 ,>= 2,210 krc/cM? - cpepuss BenyuMHA Tpeneila  BHIHOCIM—
BOCTH MaTepHaia 10 Kpy4eHHo;

P = 0,14 - xoaduunedT BapHaluy Npenena BEIHOCIMBOCTH  MaTe-
puana;

<T > = Be 102 Kr‘c/cm2; Gy, = 0,8 102 krc/cM® ~ MaTeMaTHueC~
Koe IOH{HJJ.&IHHE.' M Cpe[Hee KBaApaTU4ECKOE OTK/IOHEeHMe IIpH obpa~
60Tke Harpysku no orubawpmeil (o6paboTka NMo aAMINIMTYASM HUSKO-
4aCTOTHON COGTaBNsiomeit );

<T 5" 2,510 KPC/CM2; 672,== 2:102 xrc/cm? -  MaremaTHUe-
CKOe Oxyuaanue M cpeaHekpaApaTHYeCKoOe OTKIIOHeHHe Ipu o00OpactoTr-
K€ II0 MAKCHMAalIbHBIM M MHHMMAIIbHbBIM SHAYEHUAM HarpysKu:

# = 2.10% - xonmuecrso HAPPYXKeHuil Bana;

M = 2,107 - DasoBoe uMCIIO HArpYeHM;

100% = 0,41%.
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/= 8§ — nokasatesrb CTEICHU KPHBOH YCTANOCTH,

p1 = (J,15 - BepogarHOCTE nosaepneHud 1-ro0 3akoHa (06pa60'rrca 110
or‘nﬁalomeﬁ) ;

Py = 0,85 —~ BeposTHOCTHL TOgBIEHUS 2-I'0 3akoHa (o6paboTKa MO
MAaKCHMAaIbHHIM W MUHUMAILHBIM SHAYEHHAM );

C3 = 11,0028,
Pemenpue:

1. OupenendioTCcd XapakTepUCTHKHM npefelia BLIHOCIUBOCTH  Bana
10 KPpYy4YeHUIo

~ 3
- < 6....7' } _. 2 2I O _ 2 2‘
> o) —-"——1—-2’7 8,15:10" xrc/cm;

Ten=P<T-1,>= 0,148, 15:10° = 1,14-10% xrc/om®;

T,. = 8,15 10 +8+1,1410° = 11,57-10° xrc/cns

o
>~8T,, = 8,15-10° - 3:1,14-10° = 4,73-10° xrc/omy

Ik

T—IK = LT >+ 3

e —— s
{ = <Y
~ 1K

2. OnpependioTcd OTHOCUTENBHLHIE XAPAKTEPUCTHKH 3aKOHOB pPACIk-
peneleHud TPHUBEASHHLIX AMIVIUTYI

2
Cx > 12 8102

1 <Tx> | 8,15.102 ~ 790
<T.>+4g3 . 2
Jmax _ =t Ty __6:10% +4-0,8107 _ | 13,
’ <T gy > g, 15+ 102 P
cmin, STPo4ery | e0f-adeae’ |
7 <Toqx”> 8,15-10< A
617 <z_, > 815102 = U
<22  95.10° mény
<Xg>= <Tay > =W = 0,307; Xo =0
(max_ ng-”"‘#G'E’Z _ 2,0° 102-1-4 2° 102 - 1.290:
2 <T_g.0> 8,15+ 105 e
6T .10
_ 2t 2 10 _
XGZ <T_;.> 8,15+ 10 0,246.

3. Onpepengercqa 3Hauenue Ko3adgdunuenra k j o 1, 3.9., dopMy-
na (34); k= 1,0;
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kg - 1 = 1,12,
1. ,1,29-0,307 Q — 0,307
1ad 750246 )~ 250245 )]

max
4, Onpenensnorcsa 3payenus ¢ysxkuui A, u Ag
max /=

X —~ L X; 2
gk L L13=0.090 _, o

1 XG-, 0,008
“<X7~> 40,6 _-0,7386+0,B
oy ————n oy S A -2 41,
M Xe, 0,008
bma;[ szax <K Xg > _ 1£29—01307 = 4,0;
3 XGZ 0,246
0,5"":]('2:"
ha = ———— =
6,
0,5- 0,307
SRS | Sanhed: bl
0,245 0,785

5. [lo 4epr, 7 onpepnensmoTca sHauyeHHs GyHKIMA
max

fir=falhy )= { (402) = 0,45;
for=fallhy)= f'af 2,41) = -0,43;

7”31"7"6’[” ) fe (4 02) = (0,50;
fur=fg (h;)=fg (-2,41) = -0,48;
ffz“fa( E =1y (4,0) = 0,45;
f99fa (hs)=£7(0,485) = 0,18;
fi=fg(hz ) =fg (40) = 0,50;
fya=fg(hs)=fg (0,485) = 0,29,

6. Omnpenensgercsa sHavenue Kospduumenros 4§ j 1 ¢j 1o dopmy-
nam (385), (886)

6 = 0,088(0,45+0,42)+0,736(0,50+0,48) =0,085+0,725 = 0,840;

C1 = (J,98;
C, = 1,12(0,50-0,29) = 0,235,

7. 11o gopmyne (31) ompefensercd 3Ha4Yenue xoadduuMeHTa (g

Q, 15:0,81+0,85.0,147

0,15:0,98 +0,85- 0,235 —0‘27'%’3 = (0,278,
1,29 - 0,5
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8. 1lo yepr. 6, 6 npu m = 9 onpepnengercd 3HayeHHe

ql = (0,61 (HpH ‘:K-!:'": 0,736; ‘KG-! = 01098);
qo = 0,52 (npu  <xp> = 0,307; *g, = 0,248).

9. OmnpependeTrcd Noporopoe 3HAYEHUE HEOrrpDAaHWMYEHHOI'O IIpenena
BEIHOCIIMBOCTH Balla IpPH KPYYEHHH COIMACHO BbIPAXEHHIO (30)

R = 2 L 4 o9 1.12:0.85.0.52°
T~ 815107 ;oamess V0,1500,61° + 1,12:0,8540,527

- 5,07 102 KI‘C/CMZ.

i

10. OnpepnensgeTcd BepoaTHOCTE Hepa3pylleHUud Bana Ipu Kpyye—
HUU YO YCIOBHIO COXPAHEHHE IMKIMYECKOH IIPOYHOCTH

= TAX _ o : X T >
A D215 Sy o 7K 1K ~
pu(f) 2 [ ( 1/2-2?6;{ )2 ( Y2 T, )] o
=_ng&_[¢( LST-10°-8,15:10%) _ (3 04:102-8,15:10% | _
V2:1,14-10 V2-1,14-102

5_119.20_2.8_ [¢(2'12) - ¢(1,92)_] = 0,9980-

11. B cnyuae copMmecTHOro aeficTeui Ma3rua M KpydeHHd yCTa—
HABJINBAIOTCS MOPOr'OBLIE 3HAYCHUS IIPH KU3rHGe 6#11{ (cM. mpumep
10) u kpywenmu T, .

~ 1K
JKBUBAICHTHOE HANpMKEeHHe olipefessieTcd CoriaCHo  cllieayo-

el 3apHCUMOCTH

% % \2 ,6-7\2 , « _.'.;,_ 2
S =y ()P ) e crorond
HanpHelinuit pacueT BepOSATHOCTU 6e30TKAa3HO# paboThl HO YCIIO-
BUI0O COXPAaAHEHUH UUKIHYECKON NPOYHOCTH OocyulecTBiIgeTCcd MO dop-
Myne (25) npu ycloBuH 3aMeHbI BeNMYHHbI 6*11{ na S* .
) — -1x
[IipumMmep 10. Pacuer muxknuuyeckKoi mpodyHOCTH ocu 6bapabana me-

xanuama noaveMa (nysxT 3.6.).
Mcxonusie pnanneple aHanoru4Her npumepy 9. Ilommmo aroro

qd—hc? = 1,3 103 Kr‘c/cm'z; Gilm = (,84. 103 KPC/CM2; C3 ~ 1,0;
_ P P . _
[ p/ = 0,99; ’gnp 6,6° 10" Krc.cm; P 0,12.
Pemesue:

1. [Io dopmyne (41) onpefensgerca sgauenve gyuxmam Jlamiaca
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),
dP(x ) = c_ /p/ ~0,9972 = 1,9800 - 0,9972 = 0,9828,

3
2. [lo Tabnuue uin rpadguky Ha 4epT. 4 yCTaHaBIWBAeTCH,  yTO
bromy sHawenuio ®( X ) cooTBeTcTBYeT BenHUMHA

X = 1,68.
3. Mo dtopmyne (40) omnpenergercs kosgduUUMEHT 3amaca  HOpoY-
HOCTH

! 1
[l m e oo TR RT——— e
2  1-Y2xp  1-v2-1,68.0,12

4, [To dopMmyne (39) Dpou3BOAMTCSH HPOBEPKA NMPOYHOCTU OCH

3 3 2

<G.4,> .
o ’

1,4,

> & x
~1K
[ipumep 11, Onpepnenenue OuamMeTpa pACYETHOI'O CEUYEHUS  OCH
bapabaHa 1no YCHOBMIO COXpaHeHUd HUMKINYECKOH IPOYHOCTH (HyHKT 3.7.).
Ha ocuopauuu naHepix npumepor 9 u 10 nmo ¢gopmyne (42) oTpe~
fengercd MOMEHT CONpOTHUBJIeHMd ocHu bHapabana

S 7 .10°.
_ ! e =w___ 655102 om°,
<@gy 1,3+ 10

OTKyna OMaMeTp OCH

3 321-“' 3 3_2;6,55? 102_
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