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OBLIAS XAPAKTEPUCTHUKA PABOTbI

KoHCTpyKIIMM NOMKHBI YAOBIETBOPSATH MPOTHBOPEUMBHIM TPEOOBAHUSAM
MaKCUMU3alMK 0€30IaCHOCTH M MUHHMH3ALUU CTOMMOCTH (BKJItOYast YOBITKHA OT
BO3MOJKHBIX aBapuii). [l OJHOBPEMEHHOI'O OMHMCAHUS 3THX CTOPOH 3aJlayd HcC-
MOJIb3YETCS TIOHATHE «PUCKY», TOHUMAEMBbII KaK IPOU3BEAECHUE BEPOSITHOCTU OTKA-
3a Ha ymep0 oT Hero. OrpaHUYEHHs Ha PUCK B POCCHICKUX U 3apyOex HBIX HOpMa-
TUBHBIMH JTOKyMEHTax TPeOyIOT, 4TOObI aBapusiM C OOJBIIMMH YOBITKAaMU COOT-
BETCTBOBAJIa MEHbIIAs JOIMyCTUMas 4YacToTa. YacTo BMECTO KOJIMYECTBEHHOU
OLICHKM BO3MOXHBIX YOBITKOB aBapuu JAENAT HAa KATETOPUHM B 3aBUCUMOCTH OT
TSKECTU yuiepOa U OrpaHUYMBAIOT BEPOATHOCTHU IO KAaTETOPHSIM: TaK HalpUMeEp,
JUIA OTAaCHBIX OOBEKTOB B HE(PTETA30BOM OTPACIM M SHEPTETHKE YACTOTa aBapuid C
KaTacTPO(UIECKIMY TOCISACTBHSIMH He OIDKHA TpeBbiatsh 10° B rox. Beposr-
HOCTh OTKAa3a OIpPEAEIIAECTCS BCEMHU 3BEHBSAMH XU3HEHHOIO LUKJIA KOHCTPYKIIUH:
pa3paboTKON 3aJaHusl, MPOEKTUPOBAHUEM, H3TOTOBIECHUEM, OJKCIUTyaTallUel u
yrwinzanuen. JlanHas paboTa MOCBAILEHA aHalu3y 3aBUCUMOCTH BEpPOSITHOCTH
OTKa3a OT PE3yJbTATOB BBINOJHEHUS OJHOTO W3 3BEHBEB 3TOM LEMOYKU —
MIPOEKTHBIX PACUETOB HA IPOYHOCTb.

Ha nmpakTtuke pacu€THas OlleHKa BEPOSITHOCTH UMEET TOUHOCTh 10° - 10"
HE MOKET OBITH MOBBIIICHA 10 YpoBHs 10 BCleACTBHE OrpaHUYEHHOCTH TOCTYII-
HOTO 00bEMa UCXOJIHBIX JaHHBIX. BRIHYX)E€HHOE UCIIOJIb30BAHUE HEMPOBEPSAEMBIX
CTaTUCTUYECKUX THUIIOTE3, HApPUMEp, O BUJIE 3aKOHOB pacHpeleieHUs] CBOMCTB
Marepuana B 00JIaCTH MaJOBEPOATHBIX 3HAYEHUI, MPUBOJUT K TOMY, YTO PE3YJIb-
TaThl BEPOSATHOCTHOTO pacy€ra JOJIKHBI pacCMaTpPUBATHCA JHIIb KaK CPABHUTENb-
HbIE: U3 HECKOJIbKUX KOHCTPYKIUM Oe30MacHee Ta, y KOTOPOM — MpH OJMHAKOBBIX
METO/aX pacuera — MEHbIIE pacyéTHash BEPOSTHOCTh paspyweHus. llpu Takom
MO/IXO0/I€ pacU€THAsA BEPOSATHOCTh CTAHOBUTCSI OTHOCUTEJILHON BEJIMYMHOM, 110/100-
HOI K03 duureHTy 3anaca. B padore BbISIBIEHBI YCIOBUS, MPU KOTOPBIX PacyET-
Has BEPOSATHOCTH C1a00 3aBUCUT OT CTATUCTHYECKUX TUIIOTE3 U OIM3Ka K JeHCTBHU-
TEJIBHOU, U YCIIOBHUSI, PU KOTOPBIX OHA UMEET JIUILb OTHOCUTEIBHBIN CMBIC].

Ecnu pe3ynbrarsl pacyéToB MPUMEHUMBI JIUIIb B OTHOCUTEILHOM CMBICIIE,
TO ¥ KpUTEpPUHU 0E€30MaCHOCTU TAKXKE JOJHKHBI HOCUTh OTHOCHUTEIBHBIN XapakTep.
[Togo6HO TOMY, KaKk HOPMATHUBHBIA KO3(PPUIIMEHT 3anaca CBsI3aH C METOJIaMH pac-
4yéTa, BEPOSTHOCTb, OTACISAIONIAS «IIPUEMIIEMbIE» KOHCTPYKLUHUU OT «HEImpHemiie-
MBIX», TaKX€E JIOJKHA OBITh CBSI3aHA C METOJAMH pacyéTa U MPUHUMAEMbIMU CTa-
TUCTUYECKUMHM TUIoTe3aMu. YTOOBI MOAYEPKHYTh OTHOCUTEIBHBIN CMBICI 3TOU Be-
POSITHOCTU U €€ OTIMYME OT HOPMATHUBHOM, 3aJ]aBa€MOM M3 COLUAIIbHO-PKOHOMMU-
YECKUX COOOpakKeHHM, MPEeJI0KEH TEPMUH «IIpeliesibHas pacy€THasi BEpOsITHOCTD
otkaza» (IIPBO). B ocHoBy npemnaraemoit metoauku HazHaueHnust [IPBO nomnoxe-
HO COOTBETCTBHE MEXK]Y PE3yJIbTaTAMH BEPOSITHOCTHOI'O pacuera M pacyeToB IO
anpoOMPOBAHHBIM JIETEPMUHUPOBAHHBIM METOAMKAM: KOHCTPYKLIHUH, BEPOSTHOCTD
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oTka3a kotopbix Huxe [IPBO, momxHb ObITH HE OMacHee CYIIECTBYIOMIMNX. Y CTa-

HOBJICHHUE COOTBETCTBHS MEXKIY KOA(P(UIIMEHTOM 3araca U BEpOSITHOCTHIO pa3py-

HIEHUS B pEalbHBIX 337a4aX YCIOKHIETCS HaJUYUEM Pa3IMYHBIX BO3MOXKHBIX Me-

XaHU3MOB pa3pylleHHs (OJHOKpaTHas MEperpys3ka, yCTaloCTh, MOTEPS YCTONYM-

BOCTH W Tp.). B pabore crnenaHa moOmbITKa YCTAaHOBUTH 3TO COOTBETCTBUE HA

IIpUMEPE PEATBLHOTO JIEMEHTA KOHCTPYKLMH — CBAPHOTO TPOMHHKA MapoIpoBOJa

FOxxnoypansckoi ['POC.

Ecnu BelunCIsieMble BEPOSITHOCTH UMEIOT YACTOTHBIMA CMBICH, TO MOJY4YEH-
HBIE COOTHOIICHHUS TMO3BOJISIOT YCTAHOBUTH KO (PUIIMEHTHI BapUalliy HATPY3KU U
IPOYHOCTH (OTpakarollue KyJIbTypy HMPOM3BOACTBA M 3KCIUTyaTallMu), KOTOPbIE
npu 3aJaHHOM KOX(PQUIIMEHTE 3amaca OO0ECIeunBalOT BBHIMOJHEHHE COIMAIBHO-
PKOHOMHUYECKUX TpeOOBaHUMN K pUCKY. ClellaHHbIE OLICHKU IMO3BOJISIOT I1OKa3aTh,
KAKME€ YacTOThl JOCTHKHUMBI — JHOO NPUHLMIHAIBHO HEAOCTHKUMBI — TpHU
3aIaHHBIX KO3 UIMEHTaX 3amaca.

Henoctr>kuMocTh  3aJaHHOM  BEpPOSITHOCTH  OTKa3a MpU  MPUHATHIX
ko3 uieHTax 3amaca MPOYHOCTH YKa3bIBA€T HA HEOOXOJMMOCTh OOECIEUEHUS
TpeOyeMOl BEpPOSITHOCTH JIPYTMMHU CPEACTBAMHU: OTPAHUUYECHUSIMU Ha IUJIAHOBBIN
pecypc W ycloBHsS padOThl, JUArHOCTUKOW M OLEHKOW OCTaTOYHOrO pecypca,
JIOKaJIM3aluyen MOCIEACTBAN BO3MOKHBIX aBapUM U AP.

AKTYaJIbHOCTh PadOThI ONPENEIAETCS HAIWYUEM B HOPMATHUBHBIX
JOKyMEHTaX OrpaHWYEeHU Ha BEPOATHOCTh pa3pylIeHUs [JIsI  ONACHBIX
KOHCTpYKIMH. B TO k€ BpemMsi HOpMaTUBHBIE JOKYMEHTBI HE CTaBAT JOIYCKAaEMYIO
BEPOSITHOCTh B 3aBHCHUMOCTb OT METOJOB PAacu€Tra M HCIOJIb3YEMBIX TMIIOTE3 — B
OTIIMYME OT TOro, KaKk 7JTO Jenaercs B JOKYMEHTaX, HOPMHPYIOUIUX
JNE€TEPMUHUPOBAHHBIE PACUETHI.

Heanb ucciaenoBaHusi — YTOYHEHUE BBINOJHAEMBIX B HACTOSLIEE BpEMs
pPacCUYeTHBIX OLIEHOK PUCKA AKCILTyaTalluy OMACHBIX KOHCTPYKIIHMM.

JUist TOCTH>KEHMS 1IeJId B pabdoTe PEIIaoTCs CIEeYIOUUe 3a4a4u:

1. OmnpeneneHue yciaOBHM, B KOTOPBIX BBIYHMCIISIEMBIM BEPOSITHOCTAM OTKAa30B
HEJb34 NMPUAATh YaCTOTHBIM CMBICI.

2. Pa3paboTka METOAMKHM HA3HAYCHHS TIPEJEIbHON pPAacu€THOW BEPOSTHOCTH
OTKa3a — BEJIMYMHBI, pa3rPaHUUYMBAIOLIEH «ITPUEMIIEMBIE» U «HEIPHUEMIIEMbIE)
KOHCTPYKIUU MPHU ONpPEAEIEHHBIX METOJaX pacuy€ra U UCMOJIb3YEMbIX THIIOTE-
3ax. MeTronuka A0 HA ObITh OPUEHTUPOBAHA, MPEXKIE BCEr0, HA MAJIOYHCIICH-
HbIE OMACHBIE KOHCTPYKLHUU C HU3KOM 4acTOTOM pa3pylieHus (0TKas3a).

3. OueHKy BAMSHUS BapHallil Harpy30K W MPOYHOCTH HA PACUETHbIC 3HAUYCHHUS
BEPOSITHOCTU pa3pyllieHus U KodPUlIMeHTa 3amnaca; onpeaeieHue TpeOoBaHmii
K KOHCTPYKIIUSIM JIJI1 o0ecrieueHust TpeOyeMoro ypoBHs 0€301MacHOCTH.



Hay4ynast HOBHU3HA

1. Ilo pe3ynbpTaTaMm aHaiM3a YyBCTBUTEIHLHOCTU PACUETHON BEPOSITHOCTU B 0OJac-
TH MaJblX 3HAYEHHI BIEpBbIE ObUIM BBISBICHBI YCIOBHS, IPU KOTOPBIX PaCUET-
Hasl BEPOSTHOCTb OTKA3a IPAKTUYECKU HE 3aBUCUT OT CTATUCTUYECKUX TUITOTES.

2. [lpennoxena METOAMKA OMPEACNICHUSI KPUTEPUATBHOTO 3HAYCHHUS PACUETHOMN
BEPOSTHOCTH Pa3pyIICHUs, 0OECIIEUYUBAIONIETO PaBHYIO OMACHOCTh KOHCTPYK-
LMY, PaCCYUTHIBAEMON Ha MPOYHOCTh BEPOSTHOCTHBIMH METOJAMH (C OIpese-
JNEHHBIM HA0OpPOM THUIOTE3) U KOHCTPYKLMH, PACCUUTHIBAEMON IO CYIIECT-
BYIOILIMM HOPMAaTHBHBIM JIETEPMUHUPOBAHHBIM MeToaukaMm. [Ipeqnaraemoe kpu-
TE€pUAIbHOE 3HAYEHUE BEPOATHOCTH PA3pPYyLICHHs OTIIMYAETCS OT HOPMATUBHOIO
TEM, YTO ONPENEIAETCS HE JOIYCTUMBIM 3HAYEHUEM PUCKA, & METOIAMH BEPOSIT-
HOCTHOTO pacu€ra MU ONBITOM 3KCIUTyaTallud, OTPAKEHHBIM B HOPMATHBHBIX
ko3 uimenTax 3amnaca;

3. 1711 MHKEHEPHBIX PacyeTOB MPEIJI0OKEHA METOIUKA KOPPEKIIMH HOPMATHBHOTO
ko3 duirenTa 3anaca, odecreynBaronias TpedyemMyro 06€30MacHOCTh B CIIydasx,
Koraa Ko3(Q(UIMEHThl BapuUalldd [AapaMEeTPOB  HArPYKEHHOCTH  W/WIH
MIPOYHOCTH CYLIECTBEHHO N3MEHUIINCh.

JI0OCTOBEPHOCTD MOJYYEHHBIX PE3YIbTATOB 0OOCHOBBIBAETCS:

1. YkazaHueM rpaHul] MPUMEHUMOCTH PE3YJIbTaTOB, OOYCIOBIEHHBIX CTPOIroOu
CUCTEMOI1 MOCTYJIATOB, IPUHUMAEMBIX B PACCYKJICHHUSIX;

2. CooTBEeTCTBHEM 3aKOHOMEPHOCTEH, TOJYYCHHBIX B pE3yJbTaTe YHCICHHOTO
AKCIIEPUMEHTA, BBIIOJIHEHHOIO 10 M3BECTHBIM (AlpOOMPOBAHHBIM) METOAUKAM,
3aKOHOMEPHOCTSIM, TIOJTyYE€HHBIM B PE3YJIbTATE TEOPETHUECKOTO UCCIIEIOBAHUS;

3. CTporuM UCTOIB30BAHUEM MATEMATHIECKOTO arlapara.

3HAYMMOCTDb JJISl TEOPUM M MPAKTHUKM 3aKJII04aeTcs B pa3paboTaHHOM

METOJMKE OINPEACIICHNUS] U Ha3HaYEHUsl NPeIeIbHOM pacy€THON BEpOSITHOCTHOTKA-

3a, IPU KOTOPOM KOHCTPYKIHMSI PABHOOIACHA KOHCTPYKIMHU, PACCUYMTAHHOM IO ar-

pOOHMPOBAaHHBIM JIETEPMUHUPOBAHHBIM METOAMKAM. I[IpuMeHeHue MEeTOIuKH Mpo-

JEMOHCTPHUPOBAHO HA MMPUMEPE TUIMOBOIO 3JIEMEHTA — TPOMHUKA MapoNpoBOAA.

AnpobGauust padoTbl. OCHOBHBIE TOJOKEHUS IUCCEPTALMU TOJIOKEHBI U
ob0cyxnennl Ha |V Bcepoccuiickoil koHpepeHIMU «be30macHOCTh KPUTUUHBIX
uHppacTtpyktyp u Ttepputopuit» (ExarepunOypr, 2011), IV wmexayHaponHom

CUMIIO3UYME  «AKTyalbHble NPOOJEMBbl  KOMIBIOTEPHOTO  MOJAEIMPOBAHUS

KOHCTPYKIIMH u coopyxenuit» (Yensabunck, 2012), XVII wmexayHapoaHoi

KoH(pepenuun «TexHudyeckue Hayku — OT Teopuu K mnpaktuke» (HoBocuOupck,

2013), Il mexnaynapogHoii koHpepenuun «lllar B Oyayiiee: TeopeTHYECKUE |

NPUKIAAHbIE  HUCCIENOBAHMS  COBPEMEHHOM  HAyKW» M MEXKIyHapOAHOU

koH(pepenuun «IIpuopuTeTsl MHUPOBOM HAyKH: DSKCHEPUMEHT U HayyHas

nuckyccus» (Cankr-IlerepOypr, 2013).



Ha 3amuTty BBIHOCSITCS CIEIyIOIINE MOJOXKEHHS TUccepTannu, o0aanao-
1€ 3JIEMEHTAMU HayYHOU HOBU3HBI:

1. Pe3ynbpTaThl aHald3a YyBCTBUTEIBHOCTH PACUYETHOM BEPOATHOCTH OTKa3a K
CTaTUCTUYECKUM THIOTE3aM.

2. Metoauka Ha3HAYCHUS IPEACTBFHON pacu€THOM BEPOSITHOCTH OTKA3a;

3. Pe3ynbTarhl YNCIEHHOTO SKCIEPUMEHTA 0 OIMpPEIeTICHUIO MPEACTbHON pacuér-
HOI BEPOATHOCTH OTKa3a CBAPHOI'O TPOWHHKA MapONpOBOJa,;

4. MeToiMKa KOPPEKIIMA HOPMAaTUBHOTO K03 uirenTa 3amaca;

Ctpykrypa u 00béM padoThl. /(uccepTaiusi COCTOUMT U3 BBEJICHHUS, TSATU
TJIaB, 3aKJIIOYCHHs, CIIMCKA JIUTEepaTyphl U NpuiioxeHuil. Paborta uznoxena na 122
JUCTaxX MAIIMHONUCHOTO TekcTa, Bkimoyas 40 pucynkoB u 7 Talmimil.
bubmuorpadus padots cogepxkut 120 HauMeHOBaHHIA.

COJEPXAHUE PABOTHBI

CouunanpHo-3KOHOMHUYECKas noautuka PO B obsactu obecnieuenus: 6e30-
MACHOCTH OCHOBaHA HAa KOHLEMIHIX YCTOMYMBOTO Pa3BUTHUS U MPUEMIIEMOTO pHUC-
Ka, KOTOpbIE 00SI3bIBAIOT MPOBOJIUTH aHAJIN3 PUCKA TEXHOT€HHBIX 00BEKTOB. B Hac-
Tosiniee BpeMsa HopMbl OrpaHUYMBaIOT HE PUCK, @ BEpPOATHOCTH aBapuu (Beromi-
kuH A.I'., MaxyroB H.A. u ap.). U3 0030pa 3apyOeXHBIX U OTE€UECTBEHHBIX HOP-
MaTUBHBIX JOKYMEHTOB W psna crared (Aponos W.3., Bepéskun A.Il.,, Memie-
pun 1.B, Kolios A., Maddox S.J., Wiesner C.S. u ap.) cieayer, 4To METOJIbI OIICH-
KM pUCKAa MOYKHO Pa3/IeNIUTh HA JIB€ KATETOPHU: KAYECTBEHHBIE U KOJIMYECTBEHHBIE.
B paboTte paccMOTpeHbI BOIPOCHI, CBSI3aHHBIE C KOJIMYECTBEHHBIMU METOIAMH.

IIpu omnpenenennn BepostHocTH aBapuu (MaxyrtoB H.A., Huxawm-
kuH MLIII., [llapoB B./l. u 1p.) 3aiaua BKIItOYAET ONpe/IeSICHUE BEPOSITHOCTH OTKA-
32 TEXHUYECKON CUCTEMBI U ONPEEICHHE BEPOATHOCTH MHULUHUPYIOIINX BHEITHUX
coObitnii (Abpamona JI.C., boukapés A.H., 3yOkoB b.B. u 1p.), Bausoommx Ha
paboTy TeXHUUYECKOU cucTemMbl. B Hacrosmieil paboTe paccMaTpUBalOTCA BOMPOCHI,
CBSI3aHHBIE C ONPEIETICHUEM BEPOSITHOCTA OTKa3a TEXHUYECKON CUCTEMBI.

IIpu onpeneneHny BEPOSITHOCTUA OTKa3a TEXHUUYECKOW CUCTEMBI TPYJIHOCTb
3aKJII0YaeTcsl B TOM, YTO OTKa3 OJHOIO M3 DJIEMEHTOB TEXHUYECKOW CHUCTEMBI
MOKET MNPUBOJUTH K CYHIECTBEHHOMY IME€pepaclpeielieHuI0 MoJeid Harpy3oK H
U3MEHEHUIO0 (PU3NYECKUX CBOMCTB DJEMEHTOB CHUCTEMBI, YTO HEJIb3s YYECTh
METOAaMU CTPYKTYpHOH Teopuu HanéxkHoctu (AnekceeB B.B., Maxyros H.A.,
Markannes 1.B, Mocksuues B.B., Tumames C.A., Burdekin F.M. u ap.).

[Ipu ananuTHUECKOU OIIEHKE BEPOSITHOCTH OTKA3a OJIHOTO AJIEMEHTa TEXHU-
YECKOM CHCTEMBbI OCOOBIE CIIOKHOCTH BBI3BIBAET OLIEHKA JOCTOBEPHOCTU PE3YJib-
tata. [IpakTrka pac4€ToB MOKA3bIBAET, UTO JOCTATOYHOW CTaTUCTHYECKOU MH(OP-
Maluy JJI1 SMIIMPUYECKUX OLEHOK YaCTOThl MaJOBEPOATHBIX COObITUI HET. Beer-
Jla UCIOJIB3YETCsl 3aMEHa AMITMPUYECKOTO 3aKOHA pacrlpeieiieHusl clydyailHON Be-
JMYUHBI TEOPETUUECKUM. DKCTPANoJsALus B 001aCTh MaJbIX BEPOSITHOCTEH, B CITy-
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4ae UCIO0JIb30BAaHUS PA3JIMYHbIX 3AKOHOB PaCIpEAEIICHHs], IPUBOJIUT K CYILIECTBEH-
HbIM pasznuuussM B pesynbrarax (bapsimos C.H., bymwunckas A.B., Jlemem-
ko B.1O., Jlememxko C.b., CrennoB M.H., Cspanues B.H., UYepnssckuii A.O.,
Ilagann A.B. u np.). Pacuérasie BeposTHOCTH (B 061acTH 3HaueHuit MeHee 107
HE COOTBETCTBYIOT peajbHOM YacToTe aBapuil (1o JaHHbIM MOHOrpaduu «be3omnac-
HOCTh Poccum» mpoekTHas (pacyéTHasi) BEpOATHOCTh OTKa3a Uil pEaKTOPOB, Typ-
OoarperarosB, JeTaTeIbHBIX allapaToB OTIMYACTCS OT peajbHOW YacTOThl OTKas3a
Ha 1-3 nopsaka). HopMaTUBHBIX JOKYMEHTOB, CBSI3BIBAIOIIMX METOJ pacdyéra Ha
MPOYHOCTh M METOJ CTATUCTHUECKON 00pabOTKN MH(OpPMAIIUH, HET.

B Hacrosimee BpeMsi OCHOBHBIM MTOAXOA0M K pacyéTaM Ha IPOYHOCTb SIBIISI-
€TCsl JeTEPMUHUPOBAHHBIN. B OoTIn4Me oT 1eTepMUHUPOBAHHBIX METOA0B, BEPOSAT-
HOCTHBIE METOJIbI O0Jiee MH(OPMATUBHBI, TaK KaK UMEIOT MpsiMoi yu€T nnpopma-
MU O pa3dpocax: HAIpUMEP, B JIBYX pacdy€Tax IMpH OJHOM M TOM XK€ paclpejelie-
HUW HArpy30K M Pa3HbIX PACIpEAENICHUSIX MPOYHOCTU C OJAMHAKOBON MHUHHUMAJIb-
HOI MPOYHOCTHIO (KO3 (UIIMEHTHI 3a11aca OJUHAKOBHI), CIy4yail ¢ OOJbIIUM MaTe-
MaTUYECKUM OXKHUJAAHUEM MPOYHOCTU ONacHEE.

Ha ocHoBe ananu3a auTeparypbl cOpMYyJIUpPOBaHbI MPUBEJACHHBIE BbIIIE
3a/1ayy UCCIIEI0BaHUA.

Hcnonb3yemble TEPMUHBI U MIPEATIOI0KEHUS

Ilapamempuvr nazpyscennocmu u npoOYHOCMU SBIIOTCS UHTETPAIbHBIMU
MOHSATUSIMU, KOTOpPBIE B OJHOM 3HAUEHUM XapaKTEpU3YIOT HArPYKEHHOCTh WIIU
MIPOYHOCTh BCEW KOHCTPYKLUMH (UM €€ omacHoW Touku). B perepMUHHpOBaHHOM
pacy€re CUMTAeTCs, YTO MPEAEIbHOE COCTOSHUE HACTYNWJIO, €CIU OTHOIIECHHE
napamMeTpa MNPOYHOCTH K MapaMeTpy Harpy>KeHHOCTM MEHbIlIE HOPMATHUBHOTO
ko3ddunrenTa 3amnaca. B BEpOSTHOCTHOM pacy€Te BBIYHUCISETCS BEPOSTHOCTH
TOTO, YTO apaMETP MPOYHOCTH OKAXKETCSI MEHBIIIE MMapaMeTpa Harpy>KeHHOCTH.

Honamue rkolgppuuuenma 3anaca. PaccmaTpuBaroTcsi 1Ba MPEAECTbHBIX
COCTOSIHUS: pa3pylI€HUE OT OJHOKPATHOU Meperpy3ku (cTaTuueckasi IpOYHOCTh) U
pa3pylleHHe OT HAKOIUIEHHS TOBPEXKIEHUS  (IUIMTENIbHAs  IUKIUYecKas
Mpo4yHOCTh). [Ipu OlLieHKEe cTaTMUeCKOW MPOYHOCTH MOJ KO3(P(PUUIKEHTOM 3amaca
MOHUMAETCS  MHOMKUTENb, HAa KOTOPbIH HYXHO YBEIMYUTh IapaMeTp
Harpy>K€HHOCTH, 4TOOBbl HACTYNWUJIO TpenenpbHoe cocTosHue. llpu ouenke
JUTUTEJIbHON LMKINYECKOW MPOYHOCTH MO KO3 (PUIIMEHTOM 3armaca NOHUMAETCs
OTHOULIEHHUE pecypca K HapabOTKe.

IHonamue munumanvnou npouynocmu. HOpMBI UCHOIB3YIOT MOHATHE
«TrapaHTUPOBAHHBIX MEXAHMUYECKUX XapaKTEPUCTHUK», OJJHAKO HE YCTAHABJIMBAIOT
MpaBuUJ WX OINpeAelieHus MO BBIOOpKE Ciy4yalHbIX HcnblTaHuM. Jlanee moj
MUHHUMAJIbHON MPOYHOCTHIO OYyZIeM MOHUMATh 3HAYEHHUE, OJYyYeHHOE KaK HIDKHSISA
IpaHHIla CHUMMETPUYHOTO JIOBEPUTEIBHOTO HMHTEpBaJia MapameTpa MPOYHOCTH
(MEXaHMYECKMX XapaKTepUCTUK) IMpU BBIOPAHHOM 3aKOHE paclpeiesieHus |
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ypoBHe 10BepUs (1 — 2P;yier) , THE Piyer — BEPOATHOCTH BBIXOAA CIIy9alHOU
BEJINYMHBI 34 JIEBYIO WM NIPABYIO IPaHUIly JOBEPUTEIBLHOTIO NHTEPBAJIA.

Ilonamue maxcumanvuoi nazpy3ku. MakcumanbHas Harpy3Ka OINpeness-
€TCA KaK BEpXHAA TIpPaHULa CHUMMETPUYHOTO JOBEPUTEIBHOIO HHTEPBAJa
napamMeTpa Harpy>K€HHOCTH (JIOBEpUTENIbHAS BEPOSATHOCTh IMPOYHOCTH U
Harpy>K€HHOCTH OJIMHAKOBA).

AHAIM3 YYBCTBUTEJBHOCTH PACYETHON BepPOATHOCTH OTKa3a K
He0Ka3yeMbIM CTATHCTHYECKUM I'MII0OTe3aM

IIpr OrpaHMYEHHOM KOJMYECTBE HCXOAHBIX [JAaHHBIX CYIIECTBYIOLINE
CTaTUCTUYECKUE KPUTEPUHU HE MO3BOJSAIOT OJHO3HAYHO BBIHECTH CYKJICHUE O BUJIE
3aKOHA pacopelnesieHus, M B PAcUy€T MOKET ObITh 3aJ0KE€H 3aKOH, He
COBIIAJIAIOIINI C JEWCTBUTEIBHBIM 3aKOHOM pacmupenenenus. [lycts mapamerpsl
Harpy>k€HHOCTH M IIPOYHOCTH PACHPENEICHBI M0 3aKOHAM, OTIWYAIOIIMMCSA OT
HOPMaJbHOTO, HO B pacyérax AanmnpoOKCUMHUPYIOTCS HOPMAJIBHBIM 3aKOHOM.
OOBIYHO MapaMeTphl ANMPOKCUMHUPYIOMIETO 3aKOHA ONpPENENsoT U3 MUHUMYyMa
HEKOTOPOM (PYHKLHHU, XapAKTEPU3YIOIIEH OTIMYUS MEXAY alllPOKCUMUPYEMBIM U
anIpOKCUMHUPYIOIIMM  3aKOHOM. B kadecTtBe  METOOMYECKOrO  IIpuUMeEpa
MCIIOJIb30BAJIOCh BBIPAKECHUE:!

oo

R(m",o") = f[f“(x, mh,o") —gT(x,m",0")]? dx, (1)
—00
rae [ — UCTUHHBINA 3aKOH pachpeieeHus], a g — allmpOKCUMUPYIOIIHMA 3aKOH (B
MPUBOIMMOM MPUMEPE — HOPMAJIbHBIN 3aKOH).

OnpenensiomMMy ~ 3HAYEHUSIMU  [UIOTHOCTU  PACTPENCNICHUs]  IpU
HAXOXKICHHH BEPOSTHOCTH oOTKaza mopsmka 107°-10° sBmsrorcss 3HaueHms B
00JIaCTH MaJIOBEPOSITHBIX 3HAUYCHUN («XBOCTOB» pacmpenenenuii). [lostomy npu
anmpoKCUMaluy, HanpuMep JEeUCTBUTEIBHOIO 3aKOHA pPaBHOM IUIOTHOCTH
HOPMAaJbHBIM 3aKOHOM, Pacy€THas BEPOSTHOCTh OKAXKETCS 3aBBILICHHOW, a IMpHU
annpokcuManuu 3akoHa Jlammaca — 3aHwkeHHou. [lox  JaeWCTBUTENIBHOM
BEPOSATHOCTHIO OTKa3a MOHUMAETCS BEPOSITHOCTh, TOCYUTAHHAS C UCIIOJIb30BAHUEM
JEWCTBUTEIBHBIX 3aKOHOB PACHpPEACIICHUS] HArpy>KEHHOCTH M MPOYHOCTH, & MOJ
pacuéTHOI BepoATHOCTEIO (PP*“") — BepOATHOCTH, MOCUUTAHHAS C MCIIOIB30BAHHEM
annpOKCUMUPYIOIIUX (HOPMaIbHBIX) 3aKOHOB.

[Ipu olieHKe 3HAYUTEIBHBIX BEpOSTHOCTEH (PUCYHKM 1 — 3) MOrpemHocTh
BEPOSATHOCTHOTO pACYETA, OmpenesieMas MPUHATUEM HEBEPHOUW CTAaTUCTUYECKOMN
TUIOTE3bl, XOTh M COMNOCTaBMMA IO BEJIMYMHE C PACUETHOW BEPOSITHOCTHIO, HO
sIBIIIETCS mpuemiieMoi Bo Bceit oomactu (K, Ks), mosTomy pacuérHast BEposSTHOCTD
ropsaKa 10 umeet yacToTHBINA cMbIcH. U3 pucysnka 1 cinemyer, 4To eciivd 3aKOHbI
pacrpesiefieHdss Harpy>KeHHOCTH M TPOYHOCTU JIOCTOBEPHO HE W3BECTHBI, TO
pe3yJbTaT BEPOATHOCTHOrO pacuéra B 00JIACTH MaJIbIX (10'6) 3HAYEHUN HEIb3s



TPaKTOBAaTh B YACTOTHOM CMbIciie. Ecnu 10CTOBEpHO M3BECTEH OAMH M3 3aKOHOB
pacnpeziesieHusi: MPOYHOCTU (PUCYHOK 2) WJIM Harpy>XeHHOCTH (PUCYHOK 3), TO
MOKHO BBIACIUTh O0JIACTH, B KOTOPBIX pacuéTHas BEpPOSITHOCTh ONM3Ka K
JNEUCTBUTEIBHOMN (OTINYHUS MEHEE TOPSIIKA).

ks A ks i ‘
prect = 107 preet = 1076
pd —_—
0,15 pw 0,15 o —
10 10-1,3 - 10 /
01 A~ 0.1 YIS
L / 10—1,305 ' ,10 25 10-2,6 —
10 r i
0,05 = 0.05 f/_-r"‘
// /10_2’5/
g g _=______-10'2v4—>
0 0,1 0,2 Ki 0 0,1 0,2 Ki

PI/ICYHOK 1- I[CﬁCTBHTGHLHaH BCPOATHOCTL OTKa3a, ITIOCUUTAHHAA U3 YCIOBHUA, YTO
pacnpcaAciaCHuss HAIrpy>KCHHOCTH H IIPOYHOCTH (SaKOH Hamlaca) OIINO0YHO
AIlIIPOKCUMHUPOBAHBI HOPMAJIbHBIMH 3aKOHAMHA

ks 4 — k A———
/=107 06 Pr=10°
-1,9 yd
05| 7 '_/ 10 0,15/ o
/10‘5 _—

\WES | AT
N/ Y/
e o i

0 0,1 0,2 K 0 0,1 0,2 K

AN
;\\
AN

Pucynok 2 — JlelicTBuTenpHasi BEPOSATHOCTh OTKAa3a, MOCUNTAHHAS U3 YCIOBUS, UTO
pacnpeziesieHue Harpy»keHHocTH (3akoH Jlamaca) ommOO4YHO anmpoKCUMHPOBaH
HOPMAaJIbHBIM 3aKOHOM. Pacnipenienenre npoYHOCTH — HOPMAJIbHBIN 3aKOH



ke A ‘ ks 4 |
Ppacq = 10/ Ppacq — 10-6
0,15 10— 0,15
0,1 // 16 = 0,1
-15 10/ 1 0_3 —_—
0,05 0 V10t 0,05 /4 R
_19-—-'_'— 10- ] 5
/1|0 | g o —10°—

I
0 0,1 0,2 Ky 0 0.1 0,2 i
PI/ICYHOK 3 - I[eﬁCTBHTGHBHaH BCPOATHOCTDL OTKa3a, IIOCUHNTAHHAA U3 YCIOBHUA, YTO
PacipCaACICHUC IIPOYHOCTH (3aKOH Hanﬂaca) OITNO0YHO AIIIIPpOKCHUMHUPOBAH
HOPMAJIbHBIM 3aKOHOM. PacnpeneﬂeHHe Harpy>KCHHOCTHU — HOpMaJIBHBIﬁ 3aKOH

MeTtoauka Ha3HAYEHUS NpeaeIbHOM PACYeTHOH BEPOATHOCTH 0TKA3a
W neTepMUHUPOBAHHBIE, U BEPOITHOCTHBIE PACYETHI HE MOTYT OBITh IMPOBE-
JIeHbl 0€3 TPUHATHS TUMOTe3. B 1eTepMUHUPOBAHHOM pacué€re HOPMATUBHBIN
ko3 puIMeHT 3anaca KECTKO CBsA3aH C MPUHUMAaeMbIMU TUIIOTe3aMu. B ciyyae Be-
POSATHOCTHOI'O pacu€ra, BEpOATHOCTb, OTACISAIONIAsl «IIPUEMIIEMbBIEY» KOHCTPYKIUU
OT «HENMPHEMJIEMBIX» B 00JIaCTM MajbIX BEPOSITHOCTEH, TakKe JOJIKHA OBITh
yBsi3aHa ¢ Habopom runote3. s 9Toil pazaensioneil BEpOITHOCTH MpeiaraeTcs
HCIIOJIb30BaTh TEPMHUH «IIpejiesibHas pacu€THas BeposiTHOCTH oTkaza» (IIPBO).
Otnnuue ITIPBO oT nomycTuMoi 4aCTOThI OTKa3a 3aKJIFOYAeTCsl B TOM, UTO MepBast
VM3MEHUTCA MPU CMEHE UCIIOJIb3YEMBIX B pACUETE TUIIOTE3, @ BTOPast — HET.
Jna  wHaswauenus IIPBO  [P]

p A | [P] npejiaraeTcsi YCTaHOBUTh CBSI3b  MEXKIY

-y pacyéTHON BEPOSATHOCTBIO pa3pyIICHUS U
= :'\\?\\ kod(ddurmenTom 3amnaca. 3Ha4CHUE BEPOAT-
§ : . \!\\ ° HOCTH OTKa3a, COOTBETCTBYIOIICE HOpMa-
% | . R\ ° TUBHOMY Ko3(h¢uimenty 3amaca [Nn], sBiis-
£ I N ercs 3HaueHuem IIPBO [P] (pucynok 1).
- nl N Takoif cnocod Hashauenms ITPBO oGecne-

KOS(b(bI/IHI/ICHT 3amaca YUBACT PABHYIO OINIACHOCTbL KOHCTPYKIHWH,

MIPOYHOCTh KOTOPOH OOOCHOBBIBACTCS BEPO-
SITHOCTHBIMU pacuétamMu, U KOHCTPYKIIUUA
Pucynoxk 1 — Cxema onpezaenenus o¢ pacte ’ OHCTPYKIHH,

9 s o MIPOYHOCTH KOTOPOH 00OCHOBaHAa HOPMATHB-
MMpeaAciIbHON PpPacCdCTHOU BEPOAT- P p p

HOCTH OTKa3a HBIMHU NCTCPMUHHUPOBAHHBIMHA pacqueTaMH.
HYCTB sl IIPOU3BOJIBHOM KOHCT-

PYKLIHMHM, WMEKIIEN OIHO IPEACIbHOE
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COCTOSIHME, AaHATUTHYECKH 3aJaHbl (YHKIUH pacTpeaeNeHus] TPOYHOCTH U
HarpykeHHOCTH. IlycTp mMeeTcs aHamuTUYecKas CBSI3b MEXKIYy MHHUMAIbHOU
IIPOYHOCTBIO M MAaKCUMaJIbHOM HArpy3Koll C TpaHHUIAMU JOBEPUTEIBHOIO
UMHTEpBaja ciydaiHbix BennuuH. Onpenenum [IPBO kak QyHKnuio mapameTpoB
pacnpeaeneHun.

JletepMuHUpOBaHHBIM  pacu€T Kol duimeHTa 3amaca  HCHOJIb3YeT
BEJIMYMHBl MUHUMAJIBHOW MPOYHOCTH U MAaKCHUMAJIbHOW Harpy3KH, ONpeaessieMble
(BO3MO>KHO HESIBHO) Y€pE3 TE KE 3aKOHBI PACIPEAEIICHHS], YTO U B BEPOSITHOCTHOM
pacuére. OTO0 TpeOyeT UCHOIb30BaHUA W B JCTEPMUHHPOBAHHBIX, U B
BEPOSITHOCTHBIX pAacUETaX OJHUX U TEX K€ PACUETHBIX CXEM U THUIIOTE3.

BepositTHOCTh pazpylieHust ompezensercs (QopMylIol Hjis BBIYUCICHUS
YCIIOBHOW BEPOSITHOCTH B popMe, IpeasiokeHHOU A.P. PakaHUIBIHBIM:

0 X
P = ffz(x:mz'abpm'-upzn) ffs(yrero-s:pS& .. Dsi)dydx, (2)

rae fi(X,my,o1,pis,...,Pin) — QyHKIUS pacrpeneneHuss Harpy>KEHHOCTH C IapaMeT-

pamMu clIBUTa M; ¥ MacmTada o0j, a TakkKe JAPYrdMHU HapaMeTpaMH pacipe/IeICHUs

Pi3; - --,Pm, N — OOIIIEee YMCII0 MapaMeTpOB 3aKOHA PaCTIPEICIICHUS HATPYKCHHOCTH;

fs(X,M},05,Ps3,. - - ,Psk) — PYHKIHS TUIOTHOCTH pacHpeIeIICHUs IPOYHOCTH C MapaMeT-

pamMH cIBHTa Mg U MaciuTada o, a TaKkKe JPYTHMH MapaMeTpaMu pacipeIeICHHs

Ps3;- - -,Psk, K — 0OIIIEE YMCITO TApaMETPOB 3aKOHA PACIIPEICIICHUS IIPOYHOCTH.
Bripaxkenue (2) MOKHO TIPUBECTH K BUY:

%0 §
= 1 _f —1 n-— km
P = ko Kk, ffz( k, » Pi3 ...pm) ffs <—kmks » Ds3» ...psk) dndé, (3)

X y mg al
rae BBeaeHbl 00o3nauenus: — = &, —=n,k, = — , k;, = — k. = —.
pi| 0 m fl ms T], m m » my PRATS ms

Os

MuHuManabHass TPOYHOCTh M MaKCHUMajbHas Harpy3ka HMMEIOT CMBICI
KBaHTUJICH, KOTOPBIC MOYKHO IMPEJICTAaBUTh B BUJIC:
Omin = Mg + As0g;
Omax = My + A0y,
rae As 1 A — HeKoTopbie KO PHUITMEHTHI, OTIpeIe/IIeMbIe U3 YCIIOBUM:

(4)

Ag o
fs(x%,0,1,pg3, - Psk) = Proters f1(x,0,1, 13, - Pin) = Proter- (5)
—00 A
YuuteiBas (4), K0O3hPUIHEHT 3amaca MOKHO TPEJCTaBUTh (POPMYIION:
_ 1+ Agkg 6
T Ak, ©)

BripazuB u3 (6) kn depe3 koadpduument 3anaca [n] u noacraBus B (3),
MOKHO IIOJIyYUThb 3aBUCHUMOCTBH IIPEIEJIbHOM pPAacYETHOW BEPOSITHOCTU OTKa3a
(ITPBO) ot [n] u k;, ks. DTa 3aBHCHMOCTD MOKa3aHa HA PUCYHKE 2 JIJIS CIIydasi HOp-
MaJIbHBIX 3aKOHOB PacIpeeiCHHs U Pa3IMyHbIX 3HaUYeHUI K03 uimeHToB Bapu-
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aru K, Ks. Tlo pucyHky 2 MoHO

—E.10-2
__2_F_)t_0[e_r:_§_!-9 ___________ ] OLEHUTh BIMAHUE KOI((PULHUEHTOB
10 Bapuanmy Ha 3Hadenus [IPBO mpu
~_ | k=02 apuan a 3Haye O mp
. T k = 0,05 pa3IMYHBIX 3HAYCHHUSX HOPMATHB-
- T — !
10 \m HOTO K03 dUlMeHTa 3amnaca.
S
=0 05\\ Ecmm nns xoaddunrenTo
-6 - Yy o —
10 k|s= 0.05 N ks =0,05 Bapuanuu K, Ks W3BECTHBI TOJBKO
| ’ | \kl =0,2 UHTCPBAJILHBIC OIEHKH, TO (PUKCH-
N | | ’.
OBAaHHOMY HOPMAaTHBHOMY 3aIiac
1 11 1,2 n P y HOp Y Y

Pucynok 2 — 3aBUcHUMOCTb pacu€THOM Be-
POSITHOCTH pa3pylIeHHs OT Kodduimenra
3anaca N ¥ ko>(hPUIIMEHTOB BapHaliy Ha-

rpykeHHOCTH K; u mpounoctu K.

pacrpee/ieHnsT XapaKTepUCTHK HarpyKeH-
Hoctu f| u mpounoctu fs — HOpMaIbHBIH

[n] cooTBeTCTBYET AMama3oH 3HAYE-
auii [IPBO [P]. B ciywae memoc-
TaTKa JaHHBIX OPHUEHTHPOBATHCS
HY)KHO Ha HIDKHIOIO TPaHHILY 3TOTO
3aKOH  jpamasoHa: KOHCTPYKIHS C BBIYNC-
JICHHOM BEPOSTHOCTBIO Pa3pyIICHUS
P Oyzner 3aBelloMO HE XyX€ UMEIO-

el JEeTEpMUHUPOBAHHBIM 3amac

[n]. C pocrom [Nn] nuanazon nsmenenust [IPBO cranoBuTCs mmpe, nmpudeM Bepx-
HsSl TPaHUIA TIOYTH HEe MEHseTCs (OKONO 2Pyer), @ HUKHSISI CTPEMUTCS K HYIIIO.

Ecnu 3aKk0HBI, anpOKCUMHUPYIOIIUE

Harpy’>XC¢HHOCTb U IIPOYHOCTb, HOPMAJIbHBIC U

KO3 QHUIIMEHTH BapHalliil MPOU3BOJIBHBI, TO, COTJIACHO PUCYHKY 2, 3HAYCHHIO
[n] = 1,1 oTBeuaer MunnMansHoe 3Hagerne IIPBO 10, a mpu [n] = 2 yxe 10,

Jnst coydasi, Korga 3aKkoH
pacrpezesieHds napaMeTpoB Har-
PYKEHHOCTH M TPOYHOCTH HOP-
ManbHbI, u3onauaun [IPBO Ha
IJIOCKOCTH KO3((PUIIMEHTOB Ba-
pualuu NpeAcTaBiIeHbl HA PUCYH-
ke 3. [Ipu paccMoOTpeHHBIX KO-
Tpebdo-
BaHHME HE MPEBBILIECHUS BEPOSIT-

dunreHTax BapualuH,

HOCTBIO Ppa3pyLICHUs 3HAYEHUS
10°
KOHCTPYKLIMM HE ONacHEee, 4YeM

o0OecrieynBaeT  Co3JaHue
0 JETEPMUHUPOBAHHBIM METO-
nukaMm. IIpu Hekotopbeix 3Ha-
ko3¢ pUIIEeHTOB  Ba-
TpeGoBanme P <107
MOET ObITh OcJabJieHO, HampH-
mep, 1o P <107,

YEHUAX
pranuu
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Pucynok 3 — 3aBucumocts [IPBO oT k03(h-
(UIMEHTOB BapualM¥ HArpy>KeHHOCTU K, u
NPOYHOCTU Ks. 3aKOH pacrpenesicHus xapa-
KTEPUCTUKU HarpyxeHHocTH fj u nmpounocTu
f — HopmanbHsIii. [N] = 1, Pger = 1,5-107



Yucnennas oLeHKa MPEAEIbHON PACUETHOW BEPOATHOCTH OTKa3a IPOBELE-
Ha JUIsl CBapHOTro TpolHKKa napomnposoja IOxuoypansckoit ' POC, HarpyxeHHOro
BHYTPEHHUM  JABJICHHEM, KPYTAIIMMU W  HW3TMOAIOIMMUA  MOMEHTaMH,
HOPMAJIbHBIMU CHJIAMH B Ka)KJIOM CEYEHUHU TPOMHUKA. PaccMaTpuBaIuch TOJIBKO
CTAallMOHAPHBIE  PEXKUMBl  HArpyXeHHUs  («XOJOIHBII» M «TOPSYHID).
['eomeTrpuueckue aedexTsl (HEMpoBaphl, TPEIIMHEI U T1P.) HE YUYUTHIBAIUCH. Pacuér
MPOBOJMJICS MO JIBYM HPENEIbHBIM COCTOSIHUSIM: pa3pylIeHHE OT OJHOKPATHOMN
Neperpy3ku (craTuueckasi MpOYHOCTh), pa3pyLICHUE OT HAKOIICHUS MOBPEXICHUS
(nmuTenpHas LUMKIMYECKash IPOYHOCTH). PasHble TmpenenbHbIE  COCTOSIHUS
XapaKkTepU3yloTCcsl pa3sHbIMU  Kod(d(duiimeHTamMu 3amaca U BEpPOSITHOCTSIMHU
paspyiieHus. B 0oCHOBY BEpOATHOCTHON METOAMKHM ObUIM MOJIOKEHBI 3aBHCUMOCTH
JIETEPMUHUPOBAHHON METOJIUKH, TOTIOJIHEHHBIE YUYETOM XapaKTePUCTUK pazopoca.

YucneHHbll  3KCIEPUMEHT  mOpoBojamicsa  MerogoM  Monte-Kapio.
['eoMeTprueckre XapaKTEPUCTUKHA TPOWHHUKA IMPEANOJaraluch HEM3MEHHbIMU. B
KQ)KJIOM CEYEHUU TPOMHUKA Pa3bIrPhIBAIMCH HArPy3KH, 3aBUCAILIUE OT CIyYalHBIX
apryMEHTOB: JaBJIECHUS, TEMIEPATyphbl, MOHTAXHBIX yCHWIH. M3 HUX OoTOMpanuCh
COUYETaHHUs, KOTOPBIE YIOBIETBOPSIIA YCIOBUSAM NPOYHOCTH JAETEPMUHUPOBAHHOTO
Merona. Jlns BBIOpaHHBIX COYETAHUMN HArpy30K ONpENeNsiach BEPOATHOCTH
paspylieHus (0TKas3a).

P 1 ky. =0,01; k 0,01 Pt
10-2 %% « >0:-:X§_ ! ’ ogr =~ 10-2
* * %;é( b4
04’”: e
07 k=005 e 10°
og ~—
107 K. = 0,02
L1007 | N 8
1 1.1 1.2 n | Kope = 001 3
[n] \\
Pucynok 4 — Bnusiaue xodddummenra 107 t \j
- >

BapUaLMM XapaKTEPUCTHK IMPOYHOCTH 0 05 1 L5 0
Ha 3HAUYECHUE MNPEACIbHOU PAaCUETHOM ’ ’ i
BEPOATHOCTH OTKa3a OT OJHOKpaTHOM  PHCYHOK S — UyBCTBHTCIBHOCTH
neperpy3Kku. Piojer = 25107 [IPBO 0T UMKINYECKOrO HArpyKEHUS

K Kod(hduIMeHTy Bapualuu JUIH-

TEJBHOM MIPOYHOCTH K
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NHpaekcaMu «CT» U «1» Ha PUCYHKax 4, 5 OTMEUYEeHbl BEJIMYMHBI, OTHOCS-
HIMecsl K pacuy€Ty Ha CTaTHYECKYI0 U IUKIMYECKYIO MPOYHOCTH COOTBETCTBEHHO.
ConocTaBuB pe3yJbTaThl BEPOSITHOCTHOIO U JETEPMUHUPOBAHHOIO pacuéra, ObLIO
ycraHoBineHo 3Hadenme IIPBO s pasmbix mpemenbHbix coctostmii (1072 or
OJIHOKPATHOW TEPErpy3Ku U 10® or mukmHYecKoro Harpy>kenusi). boin npoBenéx
ananmu3 gyBcTBUTeNnbHOCTH [IPBO K k0addummenty Bapuanuu npodHocta Ks u
JOBEpUTEINBHON BepOSITHOCTH (1 — 2Pygjer). B 1esioM, 3aKOHOMEPHOCTH YHCICHHOTO
DKCIIEPUMEHTa,  COOTBETCTBYIOT  3aKOHOMEPHOCTSIM,  IOJYYEHHBIM  IpHU
ananutnueckoi ouenke [IPBO. HaOmromaembie pazdpockl OOBICHSAIOTCS TEM, UTO
Ha pHCYHKax I[I0OKa3aHa TIIOJHAs BEPOSITHOCTh pa3pyLICHHs, YUYHUTHIBAKOIIAS
pa3pylIeHHE B KaXKJI0M CEYEHUH TPOITHUKA.

MeToaukakoppeKIuM HOPMATHBHOI0 KO3(puIHeHTa 3amaca

Beime ObUTO TOKAa3aHO, YTO pacyéTHash BEPOSITHOCTh OTKAa3a CBS3aHA C
kodpdunreHTom 3amaca (PYHKIHUOHAIBHOW 3aBUCUMOCTBHIO, HOPMATHUBHOMY
K02 hULIMEHTY 3amaca MOXKET ObITh MMOCTaBJIEHA B COOTBeTCTBUE 3HaueHue [IPBO:
[P] = f(ki ks, fi,fs,[n]) (ki, ks — KOPbUIHIEHTHI Bapuanuy MapaMeTpoOB HArpyKeH-
Hoctd W npounoctw; fi, fs — 3akoHBl (yHKIMI pacnpenencHus mapameTpoB
HArpy>KEHHOCTH W TPOYHOCTH; [N] — HOpMaTUBHBIN Ko3(dumment 3amaca, [P] -
[TPBO). IlockombKy 3Ta CBSI3b  OJHO3HAYHA, €€ MOXHO OOpaTHUTh:
[n] = £1(Ky ks, fi, T, [P]). Taxum 0GpasoM, HaTHUHe ITOI CBS3H MO3BOISET HE TOIBKO
nepeaarbh pa3padaTbIBAEMbIM BEPOSITHOCTHBIM METOAMKAM pacu€Ta Ha MPOYHOCTH
ONBIT JKCIUTyaTallud, 3aJOKEHHBIA B JIETEPMUHUPOBAHHBIX METOAMKAX B BHUJE
Ko3(PUIIMEHTOB 3amaca, HO W clelaTh JAETEPMUHUPOBAHHBIE METOJIUKH OoJjiee
rMOKUMH, KOPPEKTUPYsl HOPMATUBHBIA Ko3(puuumeHT 3amaca a1 yuéra
U3MEHUBLIMXCS (HAalpuMeEp, B PE3yJbTaTe W3MEHEHUs TEXHOJOTHH) Kod(hdu-
1MeHTOB Bapuaruu K, Ks miam mpaxe Buga 3akoHoB f), f,. Takas koppekius Moxer
ObITh C/eNlaHa, HanpuMep, M3 YCJIOBHUS PAaBEHCTBA MPENECIbHBIX PAaCUETHBIX
BEPOSITHOCTEM OTKa3a B HOBBIX M NPEXHHUX YCIOBHUSAX (Mpearosaras, 4yTo 3TO
PaBEHCTBO 00ECIIEYMBAET PABHOOMACHOCTh KOHCTpYKLMiA). [locTynas takum obpa-
30M, MOKHO COXPaHUTbh OMNBIT JKCILUIyaTalldd U HUBEIUPOBATH CBS3b HOPMATHB-
HOTO KO3 duUllMeHTa 3amaca ¢ OnpeIeIEHHBIMUA YCIOBUSIMU IKCILTyaTallUH.
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OCHOBHBIE PE3YJBbTATHBI U BBIBO/IbI
BremmonHenHsii 0030p Hay4YHBIX MyOJMKAMi U HOPMATHUBHBIX JTOKYMEHTOB
MOKa3aJl, 9TO PE3yIbTaThl PACUETOB JIJISI MAIIOBEPOSTHBIX COOBITHI (B 001acTH
sHayeHnii Menee 10™) cumbHO 3aBHCHT OT [IPUHUMAEMBIX CTaTUCTUYECKUX
runore3. Ilpu »sTOoM cymecrtByromas cutyauus, koraa Hopwmel perna-
MEHTUPYIOT YaCTOTy aBapuil B 3aBUCHMOCTH OT TSDKECTH IOCJEICTBHI, HO HE
PErJIaMEHTUPYIOT METOJ] pacyéTa BEPOSTHOCTH OTKa3a 3JEMEHTa TEXHHYECKOU
CUCTEMBI, ABJIIETCSI HEKOPPEKTHOM.
BpInonHEHHBIM aHAINA3 YYBCTBUTEIBHOCTH MOTPEHIHOCTEN BEPOSITHOCTHOTO
pacuéra BBISIBUI YCIOBUS, IPH KOTOPBIX PAaCUETHASI BEPOATHOCTh OTKa3a UMEET
JIMIIb OTHOCUTENBHBIA CMBICII, U YCIIOBHSI, P KOTOPBIX OHA UMEET YaCTOTHBIN
CMBICIL.
JInst cuTyanuii, B KOTOPBIX BBIYHMCIIIEMBIM BEPOSTHOCTSIM OTKA30B HENb3s MpPHU-
JaTh YACTOTHBIM CMBICI, NPEIJIOKEHO TOHATHE MPEAEIbHON pacuyE€THON
BeposiTHocTu oTkaza (IIPBO), 3aBucsmieil oT NpUHUMAaeMbIX B pacuéTe
runore3 (B TOM uMciie U cratucthuueckux). Bemuuuny [IPBO npennoxxkeno
Ha3Ha4aTh, UCIOJIb3Ys CONOCTABJICHHUE PE3YJIbTATOB BEPOSTHOCTHBIX PACUETOB
U PAacu€ToB MO JETEPMUHUPOBAHHBIM METOJUKAM WU COOTBETCTBYIOIIMM UM
ko3 durmenTam 3amaca. Takoi cnocod odecneynBaeT co3JaHue KOHCTPYKIUI
0 BEPOSITHOCTHBIM METOJAMKAM HE ONacHee, 4YeM IO anpoOHpOBaHHBIM
JNeTepMUHUPOBaHHBIM Hopmam.
B paMkax OroBOpEHHBIX NPEAMNOJOKEHUN OblJIa TOJy4YeHa 3aBUCHUMOCTh
BEPOSTHOCTU pa3pylIeHUsOT Kod(dduimenta 3amaca. ITa 3aBUCHUMOCTh
MO3BOJIAET yCcTaHOBUTH 3HaueHWe [IPBO 1 KOHKpPETHBIX KOHCTPYKIMH B
CBSI3M C METOJJaMU U TUIIOTE3aMH BEPOSATHOCTHOTO pacuéra.
BpInonHEHHBIM B KA4€CTBE METOAWYECKOrO MpUMEpa pacu€r CBAPHOIO
TPOMHMKA MMAPONPOBOAA I[IOKA3al, YTO pe3yJbTaThl W 3aKOHOMEPHOCTH,
IIOJIyYEHHbIE B YHCICHHOM OJKCIepuMeHTe 1o HaszHaueHutwo [IPBO ma
TPOWHMKA, HAXOOATCS B TIOJIHOM COOTBETCTBUM C aHAJUTHYECKUMU
3aKOHOMEPHOCTSIMHU.
Ha ocHoBe aHanmu3a cBsI3M MexX1y KO3(p(UIMEHTOM 3amaca NpPOYHOCTU U
pPacUE€THOM BEPOATHOCTBIO Pa3PYLICHUS, HMMEIOUIEH YAaCTOTHBIA CMBICI,
MOKa3aHo, 4YTO TpeOyeMbIii ypOBEHb O€30MacCHOCTH MOXET OBbITh OOeCledeH
TOJIBKO TPU ONpPEAENICHHbIX COYEeTaHUSIX KO3(PQUIMEHTa 3amaca U Bapualui
Harpy30K U MPOYHOCTH.
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