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€O0TIPe/ICJICHHOCTH BEPOSITHOCTHBIX OLIEHOK CYIIIe-
CTBEHHO C/IEPXMBAIOT M OTPAHUUYMBAIOT HCTIOJIb-
30BaHUE KOJMWYECTBEHHBIX pE3yJIbTaTOB BEPOSIT-
HOCTHOTO aHayiu3a Oe3ornacHoctu (nanee — BAD)
B TMPAKTUYECKOW JeATeNbHOCTH, B TOM 4YHUCIE
U Juist ToBbIeHUsT 3 dekTuBHOCTU 3KcTutyaTauuu ADC.

B mepBbix nyonukauusx MATATD no temaruke BADB [1]
HEONpPeIeJIECHHOCTh YacTOThl TOBPEXJAEHUS aKTUBHOW 30HBI
(nanee — YITA3) rpybo olieHeHa Ha ypOBHE OJHOIO MOpsiaKa
OT PacCUMTAHHOTO TOUYEYHOTO 3HAYEHUsI, OTMEUEH 3HAYUTEJIb-
HBII POCT HEOIPENeICHHOCTH TIPY pacueTe YacTOThl Mpeaesib-
Horo amapuiiHoro BwiOpoca (najee — YITAB). B nactosimee
BpeMsi B MHUPOBO M OTEYECTBEHHOUW MpaKTUKEe HAKOTIJIEH
OosiblIOi OmNBIT BbIMOJHEHUST BADB, cobpaHbl u perynspHO
OOHOBJISIIOTCA crieluduueckue 0a3bl JaHHBIX MO0 HAJIEKHOCTHU
000py/IOBaHUS M YaCTOTAM MCXOJHBIX COOBITHII, YTO TIO3BOJIU-
JIO TIOBBICUTH JTOCTOBEPHOCTH BBITIOJIHSIEMbIX BEPOSITHOCTHBIX
OlLIEHOK. B pamMkax MeXIyHapoJHBIX MPOEKTOB (Hampumep,
[2, 3]), vHULIIMMpPOBaHHBIX TTocie aBapun Ha ADC «DyKkycruma-
Hauuu», TpomosKaeTcsl yCOBEPIIEHCTBOBAHUE METOIOJIOTUN
BADB 1715 yueta penkux 3KCTpeMaJibHBIX MPUPOAHBIX BO3IEH-
CTBU, yBeJIMYEHUs] BDEMEHHOTO WHTEpBajia aHaau3a no 72 4,
OLIEHKM B3aMMHOTO BJIMSIHUS 3HEProOJIOKOB Ha TLIOLIAJIKE
ADC u mp.

OueBUJHO, UYTO HEOIPEIETICHHOCTH BEPOSITHOCTHBIX Olie-
HOK HEBO3MOXHO WCKJIIOYUTh, TaK KaK OlIEHKaM pucKa
CBOMCTBEHHa ciydaiiHas (CToxacTUYecKasl)) TIpupojaa pac-
cMaTpuBaeMbIX COObITHIT (0TKa3oB). CylIeCTBEHHBIN BKJIAJ
B HEOMpPENeJEHHOCTh TaKXXe BHOCST HOMYUICHUSI, TIPUHSITHIE
MpU TIOCTPOEHUM PACUETHON MOIEIU BCJIENCTBUE HENOCTaTKa
3HaHWI O peajbHBIX Ipoleccax JUOO C LEeAbl0 YIpolle-
HUS 1 (MJIM) yMEHbIIEHUS o0beMa BEPOSITHOCTHBIX OIEHOK.
Kak ckazan u3BeCTHBI aMepUKaHCKUN (PU3UK-TEOPETUK
Puyapn ®deiitamaH, «UTO He OKpYXeHO HEOIpenaeeHHOCThIO
HEe MOXET OBITh IpaBaoi» [4].

HecmoTpst Ha Hanuuue HeomnpeneJeHHOCTe, TpUuMeHEeHue
BEPOSITHOCTHBIX OLIEHOK B JIOMIOJTHEHUE K JETEPMUHUCTUYECKO-
MY aHaJu3y, UMesl PsiJi HEOCTIOPUMBIX TIPEUMYIIECTB, arpoou-
pPOBaHO U PEKOMEHJOBAaHO HAIlMOHAJbHBIMU HOPMATUBHBIMU
IOKyMEHTaMHU [5, 6] 1 MeXAyHApOIHBIMU cTaHAapTaMu [7, 8].

J1si mpaKTUYECKOro TMPUMEHEHHUST BEPOSITHOCTHBIX OLIEHOK
B COCTaBe PUCK-MH(POPMHUPOBAHHOTO IIPUHSITHUS pelIeHUs [5]
TpeOyeTcsl peliuTh KOMIIJIEKCHYIO 3a7a4y Mo UAeHTUGUKauunm
WCTOYHUKOB HEOIPENeeHHOCTE W OILIEHKE WX BEJUYUHBI,
a TakXe pa3paboTaTh TMOAXOA K YYETy HEOINpeneeHHOCTEN
BADB B cOBOKYITHOCTHU ¢ IpyruMu (pakTopaMu, (GOPMUPYIOLIN-
MU 0a3y AJis IPUHSTUS PEIICHUSI.

[Mpobnema nneHTUGUKALIMM U OLIEHKHW HEOTM PeleIeHHOCTEN
BAB nperanbHO mpoaHanu3upoBaHa B [9—I11] u 3aech He pac-
cmatpuBaetcs. Llenb maHHOW cTaTb — TIPEAJIOXUTH TOIXO
K KjaccuduKallMu YPOBHEU HEOMNPENEeJIEHHOCTU U UX YYeTy
MpU MPUHSATUU PUCK-UHGOPMUPOBAHHBIX PEIICHU.

Knaccudukanusi yposHeii HeonpeneaenHocTu. [list mocrpoe-
HUS KjaccudUKallMu YPOBHEW HEOIMPENeeHHOCTU TIpe-
JlaraeTcsl MCIOJIb30BaTh TMOHATUE Ko3((duilneHTa Bapualvu.
Briepsoie 3ToT TepmuH Ob BeneH K. IMupconom B 1895 romy
[12] kak Ge3pa3mepHasi Mepa paccessHUsl pacrpeiesieHus Ciy-
yaitHOW Benu4uHbL. [ist ueneit kinaccudukaluuu ypoBHENH He-
OTpeNeICHHOCTU KO3(GGUIIMEHT Bapualluy OMpenessieTcs cie-
IYIOIIUM 00pa3oM:

c

I

Ie o° — OUCTIePCUs; u — MaTeMaTUUYecKoe OXMIaHWe CIIy-
YaifHO BeJIMYMHBI (B 0OIIEM ciydyae 3HaUCHUE | MOXET OBbITh
KaK TIOJIOXKUTEIbHBIM, TaK U OTPUIIATETbHBIM).

Ky 100 %,

2
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HccnenoBaB nucniepcCMOHHBIE XapaKTEPUCTUKU CIIydailHOMW
BEJIMYMHBI, aBTOPOM 3TOH CTaThM pa3paboTaHa Kjaccudpuka-
us (1IKajga) ypoBHE HEONPENeeHHOCTU UCXO/sT U3 3HAYEHU I
koa(duimenta Bapuanuu (tadn. 1). Mcronb3yst naHHylo 111Ka-
JIy, MOXKHO 3aJaBaTh YPOBHU HEONPEAEJIEHHOCTEN KaK sl Be-
POSITHOCTHBIX, TaK U JJIsI IETEPMUHUCTUYECKMX OLIEHOK.

Kospduuumenr papuauuu Ky, u, KaK CJIEICTBUE, YPOBEHD
HEOTPENEEHHOCTU JUJISI BEPOSITHOCTHBIX OLIEHOK OIpenessi-
eTcs MCXOMs U3 3HAUEHUI 62 U [, PACCUNTAHHBIX C MUCIOIb30-
BaHueM moneau BAB.

Tabauya 1. Knaccudukauusi ypoBHel HeornpeaeaeHHOCTen

YpoBeHb
Koadduuuent
Knacc HeonpeneieHHOCTH Heomnpeze-
Bapuauuu K,
JICHHOCTH
€TepPMUHUPOBAHHAS o
Aetep P K,=0 HyneBoii
BEeJIMYMHA
0<K,<20% Huskuit
CnyyvaitHasl BeTMYMHA 20 < K. <50 % | Cpenrmii
C KOHEYHOW Jucnepcuen V= 0 bell
Ky, > 50 % Bricokuit
CnyyaitHasi BeIMYMHA % Kpaiine
¢ OeCKOHEeUHOI Aucnepcuei v BBICOKU

JIist IeTepMUHUCTUYECKUX OLIEHOK, TIPEATIONIOXKNB YPOBEHb
HEOIpeeIeHHOCTU KOHEUHOTO Pe3yJibraTa U 3Hasl ero TOUeuHOe
3HaYEeHHWE, MOXXHO pacCYMTaTh 3HAUECHHME AUCTIEPCUU U TIOCTPO-
UTh QYHKIIMIO paclipeiesieHUsl Pe3yIbTUPYIOlIei BeTUYNHBI.

Takoit mepexon OT 3KCMEPTHON OLIEHKM K YUCIEHHOW Xa-
pPaKTepUCTUKE CJIy4yailHOW BEJIMYUHBI J1aeT BO3MOXHOCTb
MPOBECTU TIPOBEPKY Ha COOTBETCTBUE 3aJaHHBIM KPUTEPUSIM
C yU4eTOM HEOMpeNe/EHHOCTE! B X 3HAUCHUSIX.

OO0mas cxemMa NPUHATHSA PeIIEHH MO COBOKYMHOCTH KpH-
TepueB NMPUEMJIEMOCTH C y4eTOM HeompenejgeHHocTeid. OCHOBO
IS TIPUHSTUS petieHus (puc. 1) siBjisieTcsl TpoBepKa BBITION-
HEHUsI KPUTEPUEB TPUEMJIEMOCTHU, HArpuMep MO 3HAYEHUIO
YITA3 u (unu) YITAB nubo mo makcMmasibHOW Temrepary-
pe obosnouku TBAaa. [lpenrnosnaraercsi, 4To B OOlIEM ciydae

BO3MOXHBI HECKOJIbKO aJIbTePHATUBHBIX pelIeHUM {An} (Ha-
MpUMep, PA3JIUYHbIE TEXHUUYECKUE PpELIeHUsT 1Mo Moaudu-
kauuu ADC), n=1,Ny, Kaxaoe U3 KOTOPbIX IOJKHO ObITh
MMPOBEPEHO Ha COOTBETCTBUE PSIAY (PAKTOPOB — KPUTEPHUEB
MPUEMJIEMOCTH PEILICHUS.

ITpu poBepKe pelieHnsT Ha COOTBETCTBUE KPUTEPUSIM TIPHU-
eMJIEMOCTHU (BEPOSITHOCTHBIM U JIETEPMUHUCTUUYECKUM) YUU-
THIBAIOTCSI HEOTPEACJIEHHOCTU PE3yJIbTaTOB OLIEHOK JAaHHOTO
pemeHus. OnpenessieTcss ypoBEHb HEOIPEIeJIeHHOCTH 1 Mapa-
METPbI pacrpeesieHus paCYeTHBIX BEJIMYMH COTJIACHO PacCMO-
TPEHHOMY BbIIIIE MOAXOMY (CM. Tabi. 1) U Takum obpa3zom ocy-
LIECTBJISIETCS TePEeX0/l OT TOYEUHO! OIIEHKU K MHTEPBaJbHOMA.

BBeneM MHOXeCTBO KPUTEPUEB TTPUEMIIEMOCTHU

F={h}, 1=1L,

JUIST KOTOPBIX, B OOIIEM ciIydyae, TaKxKe MOTYT ObITh 3adaHbl
JIOTTYCTUMBbIe OTKJIOHEHUS.

PaccMoTpum st yIpollgHUsT TTPOCTPAHCTBO ABYX KPUTE-
pUEB TIPUEMJIEMOCTH, 3HAYCHUST KOTOPBIX OTPaHUYECHBI TIPSIMO-
YTOJIBHOI 00JIaCThIO.

Kax BI/I,Z[HO u3 gnc 2, TIpY TIepexoie OT TOYEYHON OIEHKH
perieHust A ( fl , ) K MHTEePBAJILHON €€ 30Ha HEOMpPeaeIeHHO-
CTU MOXET TPEBBILIATH KPUTEPUU ITPUEMIIEMOCTH, UTO HYXKHO
MPUHUMaTh BO BHUMaHUE TIPU MPUHSITUU PELISHUSI.

OnHUM M3 CIOCOOOB TMOCTPOEHUST 30HBI HEOIpeaeJeHHO-
CTHU SIBJISIETCS MPUMEHEHHWe U3BECTHOIO MpaBuJja «TPpEX CUrMa»
JUTSI OLIEHOK PelleHUsI:

h e|:fl0 —351,f/0 +36,],l=1,

B 3TOM ciyvae miist KaxX 10 OLIEHKHU pelIeHUs! (BEPOSITHOCT-
HO M IETCPMUHUCTUYCCKOM) TOJKHO BBITIOJHSITHCST YCIOBHE

£ 30 e[ S ] 1= 1L

B mpoliecce Takoil MpOBEepKM HEKOTOPHIE W3 aJIbTepHa-
TUBHBIX PpELIEHWI OTBEpraloTcs, W KakK pe3yJbTaT HMeeM

{An}!n = laNO
McxogHoe mHokecTBO
a/bTePHATUBHbIX
pelweHni

|

MNposepka Bcex
pelleHui no
KpUTepuam
COOTEETCTEMA

{A,i},n =1N,

MHoxecTBO
ansTepHaTUBHbIX
pewenuii nocne

NpoOBEepPKH

A

MNpuHATOE peweHue

Beibop nyuwero
PeLleHMA U3 JOCTYMHBIX
ansTepHaTUB {An}

Puc. 1. 061_[[3.91 CXeMa NpUHATHUA PCLIICHUA IO COBOKYITHOCTU KPUTEPUCB IPUEMIIEMOCTHN
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Yuer HeomnpeneJeHHOCTe BEPOSITHOCTHBIX OLEHOK MPU PUCK-UH(POPMUPOBAHHOM MPUHSATUN PELICHU I

f
130 AR, )
'fz max . /
5 <
Ein
.fl min fl max .. fl
-3¢ JAREL

Puc. 2. 3oHa HeomnpeaeIeHHOCTH
B TIPOCTPAHCTBE IByX KPUTEPHUEB

YCEUeHHOEe MHOXECTBO aJIbTepHATUB {An}, n=1,N;. Eciu
N, > 1, T. €. BCce elle MMEETCA HECKOJIBbKO aJIbTEPHATUBHBIX
pelIeHU i, TIPUMEHSIETCSI OIMH UJIM HECKOJIbKO MU3BECTHBIX Me-
TOOB MPUHSITUS PEIICHUI, HATIPUMEP METO/ TJIAaBHOTO KPUTE-
pus [13—16]. B otmuume oT KJ1acCMYeCKOTro MOHUMAaHUS 3TOTO
npoiiecca Kak BbIOOpa JYUIIero pelieHus] U3 MHOXECTBA aJib-
TepHATUB IIPU NPUHSITUM pelleHuil mo Oe3omacHoctTu ADC
3a4acTyl0 MMEEeTCsl JIUIIb OJWH BapUaHT PEIIEeHUS], KOTOPbI
HYXXHO TPUHSTHh UJIW OTBEPTHYTh C YYETOM BCEX KPUTEPUEB
MPUEMJIEMOCTH, OIMH U3 KOTOpbIX — 3HaueHue YITA3 u (nin)
YTITIAB.

Meponpusitusi  1JiS  KOMIIEHCAMHM  HeompejeJeHHOCTel
NMpy NPUHATHU PUCK-MH(OPMUPOBAHHBIX peleHuii. B mpouecce
MPUHSTUAS PUCK-WHMOOPMUPOBAHHBIX PEIICHUIN HEO0OXOMMMO
HaAWTU OTBETHI Ha JIBa KJIOUEBBIX BOIIPOCA:

— SIBJISIETCS JIU YPOBEHb HEOIMPENEIEHHOCTU TTpUeMaeMbiM?

— Kakue KOMIEHCUPYIOIIUE  MEpPOMPUSITUS  JOJKHBI
OBITh TIPEATIPUHSTHI B 3aBUCUMOCTU OT YPOBHSI W TIPUPOIBI
HeornpeneaeHHocTen?

OTBeT Ha MepBbI BOMPOC 3aBUCUT OT YPOBHSI HEOIpene-
JICHHOCTHU TIO 11IKaJie, TpuBefaeHHoOU B Taba. 1. CortacHo mipea-
JIOXKEHHOU KytaccuuKalluu ypOBEHb HEOMPEACIEHHOCTU MpU
K, > 50 % cuntaerca BeICOKMM. OYEBMIOHO, YTO IIPU MpU-
HSATWUU PEIIEHUU ClieAyeT OTAaBaTh MPEATNOUYTEHUE BapUaHTy
¢ OoJiee HU3KMM YPOBHEM HEOTPENeIeHHOCTH.

it KOMIIEeHCAallMM BBICOKOTO YPOBHSI HEOIPEeNeIeHHOCTH
MpU TPUHSTUU PEUIeHUI TIpeajaraeTcs MpearycMOTpeTh Cle-
NYIOIIE MEPHI:

YCUJIEHHBIII MOHUTOPUHT TIPU pean3aiiuu pelieHusl;

YBEJIMUEHUE 3aMacoB OE30MaCHOCTH;

orpaHuveHue 00JaCTU UCTIOJIb30BAHUS PEIICHMUS;

JOTIOJTHUTEIbHBIE TEXHUYECKUE MEepOIPUSTHSI,
JICHHBIC Ha TOBbBIIIEHUST 0€30MACHOCTH.

Harmpas-

BbiBOAbI

HeCMOTpH Ha pa3BUTHUC METOAOJIOTMMU BEPOATHOCTHOTO
aHajM3a 0e30MaCHOCTH HEBO3MOXHO WCKIIOUUTH HEOoIpEac-
JICHHOCTDb PE€3YJIbTAaTOB BEPOATHOCTHBLIX OLICHOK B CHUJIY UX IIPpU-
poabl 1 OrpaHNYCHHOCTHU 3HAHUU O MOICJINPYEMBIX ITpoLECCax.

PI/ICK-HH(IZ)OpMHpOBaHHI)IG pelICHuA OCHOBLIBAIOTCA
Ha KOMOMHAIIUU BEPOATHOCTHBIX M AOCTCPMUHHUCTUYCCKUX
OLICHOK, IJId KOTOPLIX JOJI>KHBI OBITH paCcCUMTaHbI NJIW 3aJaHbl
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VPOBHU HeompeneaeHHOCTU. [IpuMeHeHre KoadhduiimeHTa Ba-
puanuu JUIs 1ejiell KiaaccuduKaluy ypoBHEM HeornpeaesieH-
HOCTH TIO3BOJISIET BBITIOJIHUTH TIPSIMOM M OOpaTHBIN TepecyeT
MmapaMeTpoB paclipeleieHUsT pe3yJbTaTOB aHaJin3a pelieHus
W OCYHIIECTBUTH MEPEXod OT TOYCUHOM OIEHKW K MHTEPBallb-
HOW TIpU TIPOBEPKe COOIONECHUST KPUTEPHUEB TTPUEMIIEMOCTH.

Ilpy IpUHATUM pEIIEeHUI B YCJIOBUSX BBICOKOW HEOMpeme-
JICHHOCTM HEOOXOOMMO TIpeayCcMaTpUBaTh JTOTOJHUTEIbHbBIE
KOMIIEHCHUPYIOIIINE MEpPHI.
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