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Cnmcok INTEPATY P

MPEJHCJI0OBHE

AHANH3 ¥ yNpaRNeHHe PHCKOM ABNKIOTCH NpeIMeToM BO3pacTaole-
ro HHTEpeCca HHAHBMIYYMOB, OPraHHsaunii u obmectsa B uenom. Puck
— HEOThEMIeMan 4epTa moboil senoseveckoil neaTensHocTH. Ynpap-
JCHUB! CAMBIX PasHEIX obnacTell NEATENBHOCTH BRMIONAIOT METOIb
4HAMH3A PHCKA B NPOUECC MPHHATHA pewenuii. Menonssosanne puck
AHANH3A B PA3IHYHBIX AHCLHILIHHAX NPHBEIO K BLEMEPHOMY Pa3BHTHIO
TEOPHH, METONONOTHH H NPAKTHYECKHX npuaoxenuil. [lpu sToM BHOEE
NPHXOAHT MOHHMAHHE TOrO, YTO 4eM GOMbIIE MBI 3HAEM O CIOMHOM
npeaMeTe, TeM ACHEE TO, KAK MHOTO ELI¢ HEHIBECTHO.

CnokHOCTb aHANHIA H YNPABACHHA PHCKOM BO MHOTOM 0GyCHOBIe-
HA TEM, YTO NAHHAA NpeaMETHas oDJacTh ABNAETCA MEKAHCUHMITHHAD-
Hoil. Kak criecTene, pHCK NPEANoONaraeT HATHYHE PASIHYHBIX KOHIIET-
UMl H MEP, H 10 HACTORLIENO BPEMEHH HE CYLISCTBYET YHHOHIHPOBAH-
HOMO NoAXoAa K npobneme ynpasieHus pHckom. Kpome toro, anamus u
YUPABRIEHHE PHCKOM OCYLIECTBAAKTCA B VCIOBHAX HEONpemeneHHO-
CTeH, NMPOHH3LIBAIOUIMX (AKTHYECKH BCE acmeKThl Hamedi susumu, M,
HAKOHELl, CHTYalHA OCNOMHACTCA TEM, YTO HA NPAKTHKE, KAK MpPaBmIo,
MPHXOJHTCE MCKATh PEINCHHA MHOTOKPHTEDHANBHEIX 3734 (4To ywme
camo no cebe NpencTaBAReT CADKHYIO NpoGIeMy) NPH HATHYMH pHCKa,

HasecTHo, 4T0 B YCHOBHMHX He3HAKOMON MECTHOCTH Ny4ille HMETh
X0TA Obl NPHGIHIHTENBHYIO H HENONHYHO KapTy, 4€M HE HMETH BOODIIe
HHKaKoi. [TpHMeHnTeNEHO K 33739aM OLIEHKH PHCKA 3TO O3HAYAET, 4TO
HETOHAA, HeONpeAeneHHas, (ParMeHTapHad, MPOTHBOPEYHBAS HH-
(hopmalind H, fake, OTCYTCTBHE KONHYECTBEHHOH HEDOPMaLIH He Mo-
TYT CIY#HTH NOBOJIOM UIA OTKA3a OT NPOBEJEHHA olleHOK pHcka. Bonee
TOrO, YeM MEHbLIE HHPOPMALIHH MEI HMEEM O CHCTEME, TEM BaXHEe 1A
HAC OLCHKA PHCKA, C HeH CBAZAHHOTO, M YNIPABNEHHE 3THM PHCKOM.

B nannom yuefnom nocoGuu He aenaerca noneiTka o6LaTE HeOGL-
ATHOE, T.€. HCHEPNBIBAKMIHM 06paioM OCBETHTE NPoDIeMEl, CBA3AHHEE
C PHCKOM — 3TO npeamer monorpamii, oawako naerca obwiee mpen-
CTABICHHE O HANCKHOCTH TEXHHYECKMX CHCTeM, Ge3onacHocTH, pucke,
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paspafoTkoil HeYeTKO-BEPOSTHOCTHHIX Mozenel OLCHKH pHCKS ]
PYIOIIHXCA KAK HA TEOPHH BEpOATHOCTEH, TAK H Ha TEOpHAX: B Tii:nnm

KOTOPBIX JIEHKHT TEOPHA HEYETKHX MHOMKECTE, H METOJIOB
HHA MHBOPMALIHE cy4aiiHof W HeveTKoH NpHpoas ans 3ai
HCKA.
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1.2. MCTOPHYECKHI OB30P

B nayane 60-x npowworo rojios sexa ananus GesonacHoctn Gasupo-
BAICA Ha IMITHPHYECKHX METOIAX, & TEPMHH HadeXCHocms UMe] BechbMa
orpaHHyeHHOE npuMenenne [1]. Tonvok ana cosnanma YHCIEHHBIX Me-
TOJ0B OUEHKH HANSHHOCTH OBA JaH aBHALMOHHON HHAYCTpHedH. B wa-
CTHOCTH, YBEIHYCHHE WHTEHCHBHOCTH MONETOR H ABHAIMOHHBX KaTa-
cTpod npueeno k HeoOxoAMMOCTH BLHIPaGOTKH KPHTEDHER HAASKHOCTH
H TpeGopannii k GesonacnocTH. Tak, GO YCTAHORMEHO, YTO OfHA Ka-
Tactpoda npuxonuTea B cpeaneM Ha | munanon nocagox. Crenosa-
TEABHO, ANA CO3MARACMEIX ABTOMATHUSCKHX CHCTEM MOCANOK AOMYCTH-
MBIM MOKHO OBIIO MPHHATL 44CTOTY B OfHY Katactpody Ha 10 mun-
JTHOHOB MOCANO0K,

B CILUA B 40-x rogax npouioro Beka OCHOBHEIC YCH/HA MO NOBLI-
WEHHIO HANSKHOCTH OBUIH COCPENOTOMEHBl Ha YIYHMIICHHH KavyecTsa,
Paznoobpasieie Mepsl GbiH HANPABICHE! HA YBEIHUYCHHE JOITOBEYHO-
CTH MAllHH. COBEPLIEHCTBOBAHHE KOHCTPYKUMI, NOBRIIEHHE Npo4HO-
CTH MATepHANOB, YHCTOTH 00paboTiH, ynyuiieHHe noTpeGHTENBCKHX
Ka4ecTB MIMEPHTENbHBIX MHCTpyMeHnToB. Hanpumep, dupma «/Dxene-
pail MOTOPCY YBEHMHNIA Pecypc ABHraTenedl JOKOMOTHEOB B YeThIpE paia
33 CHET YAYYIIEHHOH HIONSUMH H NPHMEHEHHA YCOBEPIIEHCTBOBAHHELX
NOAMHITHHKOB,

B 50-e roam mummncTeperso oboponw CLLA obuaponosano uHdop-
MALHI0 O TOM, YTO rOA0Bas CTOHMOCTh ODCNYKHBAHHMA BOOPYKEHHA
cocTasnser 23 Ha 13 ero crommocty. To ects, 3a 10 ner sxenayaraumu
BOOPYREHHA CTOMMOCTBIO 1 Mnn. $ notpebyerca 20 man. § Ha ero co-
AepxaHue. ITO NOKA3AN0 UenecoobpasHOCTE MEpPONPHATHA MO NOBLI-
WIEHHIO HANEWHOCTH KOHCTPYKIMI ellle Ha CTANMH NPOEKTHpPOBaHNA. B
3TH e rojsl OO0 MONOKEHo HAYaN0 paspaboTke METONOB KONHYEecT-
BEHHOH OLEHKH «4e/0BEYeCcKoro (akTopay — OLEHKH BKIAga ommboK
YENOBEKA B ABADHHHOCTE CHCTEM «qENoBeK — Mamuuay, Yactora omu-
Bok wenomexa B 3aBHCHMOCTH OT yenopmii coctasuna 0.01 — 0.02. Bro
MOIBONKIO B NANEHEHIIEM YUHTHIBATE YeloBeUeckKHe olMOKH nNpH npo-
BENEHHH OLECHOK HAIEHHOCTH,

B 60- rofikl B CBAIN C PAIBHTHEM KOCMMYECKOH TEXMHKH Haspena
HEODXOAHMOCTE B HOBBIX METONAX MOBBLILCHHA HANCKHOCTH, OCHOB-
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HBIE YCHIHA ObUIM COCPENOTOYEHB HA NOCHENCTBHAN OTKA308 pasiHy-
HBIX 31EMEHTOB B cHeTemax, B 1961 rogy X.A. Yorcon u3 «Bemwn tene-
thoyH» NpeiIoKHN METON AHANKIA HANEWHOCTH © HCMOJIBI0OBAHHEM JIE-
PEBA OTKa30B V14 CHCTEM YNPAaBICHHA MEKKOHTHHEHTAILHEIMH pake-
Tamu «Munutmeny. B naseneiimen J1.®. Xaacas PA3BHII 3TY METOIHKY
AR IIHPOROTO Kpyra TEXHHYECKHX Npo0ieM, OTHOCAIIMXCS K Hages-
HocTH. B 1966 rony musucreperso oSoponst CUIA npunano CTaHmap-
Tel H BBENO TPeDOBAHMA MO NPOBENCHHIO AHANHIA HANEHKHOCTH BLEX
BHIOB BOOPYKeHHH. B 3T e rofisl cTaaH IIHPOKO H3MaBaThed KHATH H
HYPHANB, NMOCBANICHHEIE HaaexHocTH. Bee ato NPHBEIO K Hakonie-
HHIO H CHCTeMATHIALHM JAHHBLIX IO IIE.PEME'I‘P-E.M AMEMCHTOB, CHCTSM M
OIHDOK Yenoreka.

70-¢ roasl 0IHAMCHOBANHCE HHTEHCHBHBIMH paboramu B ofnactu
OUCHOK DHCEA N4 ATOMHBIX IEKTPOCTAHUHNA, OHH O3HAMEHOBAMHCE
BeIXONOM B 1977 roay paGorm « WASH-1400. Ananns GesonacmocTs
peakTopay. Pykosoaumas npodeccopom H, PacmyccenoM rpynna me-
CAEAOBATENEH MPOAHANHINPOBANA BOIMOKHEIE ABADHH B ATOMHOH IHep-
FETHEE, NPOBENA HX KNACCHOHKALMIO B 3aBHCHMOCTH OT BEPOATHOCTH
MOABICHHA H OUEHHIA NOTEHIHANBHEIE MOCHEICTBHA B OTHOLICHHH Ha-
cenenns. Memonesosanueie B sToM oTuere IEpeBbA OTKA30B, NEpeBLA
COBRITHH H METOMIBI OLICHKH PHCKA CTAMH MPHMEHATLCA H B APYTHX OT-
PACIAX NPOMBINLICHHOCTH.

Bospactanme mHaycTpHANEHBIX onacHOCTel I8 Yenopexa H OKpYy-
KAWIEH CPelbl, H POCT B CEN3H C 3THM 03a60YCHHOCTH HaceneHHs
MPHECH K NMPHHATHIO B PAa3BHTHIX CTPAHAX PAMA 3AKOHOB, MPENTHCH-
BAFOIIHX NPOBEICHUE HCCNENOBAHWI HCTOYHHKOB DHCKa Tepea Hawa-
JIoM cTponTenbeTea npeanpuaThil. [punarie 8 CLLIA sakosor of ox-
PAHE 3N0POBRA HA NPOHIBOJACTEE NPHBENO K VBEIHUYEHHIO pacxonoe B
1977 rogy ToAbko B XMMHYECKOH NPOMBIIIEHHOCTH Ha 2 mipa. 3.

1.3. HACTOTA H BEPOATHOCTE

Hacmoma ¢ pasMEPHOCTBIO «B EIHHHILYY BPEMEHI» B IHANAIOHE OT
HOMA 10 DECKOHEUHOCTH 03HAYAET YHCIO MOSBAEHHH COGMTHII B (emn-
HHYHOM) BpEMEHHOM HHTepBane. Beposmuocms GespaimepHa, HiMeHA-
ETCH OT HOA 10 CAHHHUB! H HMEET pasnuunbie onpegenenns. [yTannua
MERIY HACTOTOH H BEPOATHOCTRIO ABAAETCA PE3V/ILTATOM noTpedHOCTH

.




ONpefeNHTh BEPOATHOCTE OTKA3a B TEHYEHHE KOHKPETHOTO NMPOMEXYTKA
BPEMEHH, HAMPHMEP, B TeYeHHe roga. Takoe BHMHCICHHE BEPOATHOCTH
ABHO PACCMATPHBAET BPEMEHHOM MHTEPBAN H, CENOBATENEHO, ABIAETCH

yactoroil. OnHako HeoDXOAHMO MPOABNATE IHAYHTENBHYIO OCTOPON-
HOCTB, YTOOEI rapaHTHPOBATH, YTO BHIMHCAEHHS NPABHIBHE M0 paiMmep-
HOCTH M YJIOBIETBOPAIOT COOTBETCTBYIOLIEH anrehpe.

Hue NpHBOAATCA TPH HHTEPTIPETALIMYE 3HAYEHHA BEPOATHOCTH!

1. Bepoamuocms Slanraca.

Yucno peanuzayuii cobuimus

Bepoamuocms = (1.1)

Wjee yucno peanizayui

Bripaxenne (1.1) npeacTasnser 3nadedne pepoaTHocTH no Jlansa-
cy. OHO cnpaBeiIMBO, KOrAa 4HCNo coOuITHA cYeTHOE W KawmIbli pe-
IYALTAT OJMHAKOBO BEPOATEH, HANPHMEP, NPABHILHARY HIPAIBHAL
KOCTE NpH Noa0packiBAHHH HMEET PABHYH) BEPOATHOCTD YNACTh Ha JTH0-
Oy10 W3 MWecTH rpaHeii,

[pu GpocaHHy ABYX HIPAIBHBEIX KOCTCH YHCIO BAPHAHTOB C BRIMA-
ACHHEM «TpH» pasHo aeyM: 1 1 2 unn 2 | 1. ODmee yHcno BOIMOKHEIX
BAPHAHTOB JUIA JBYX WIPANBHBIX KocTell pasHO 6x6=36. Cnenosarens-
HO, BEPOATHOCTBE TOrO, YTO cymma Oyler pasHa TpeEM, COCTaBJAET
2/36=1/18.

Henocrarkom mopoOHoro onpefenesHs BEPOATHOCTH ABANETCA TO,
YTO OHO OTPAHHYEHO BEIMMCIEHHEM BEPOATHOCTEH MPOLECCOB, A KO-
TOPBIX BCE HCXOMIEl HIBECTHL H PABHOBEPOATHEL JTO OFPaHHYMHBACT e
HCMIONBIOBAHHE [UIA ONMpPEaeneHHA BEPOATHOCTH ABAPHI CHCTEM,

2. Bepoamuocms von Misesian. 37Ta BEPOATHOCTb ONpPEAENAeTCA H3
IKCTIEPHMEHTA MYTEM JENEHHA YHCIA PEIVILTATOR ONPEAEneHHOro TH-
na N Ha oburee yHcno HeneITaHHi Ny

N
= lim — 1.2
Bepoamnocmn “miﬁnﬂ N, (1.2)
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Koraa Ny crpemures k Geckoneunoer, otnomenue B (1.2) crpe-

MHTCA K BEPOATHOCTH. [IpeHMYIIIECTBOM 3TOrO THIA BEPOATHOCTH ABNA-
€TCA TO, UTO OHA [JAET BEPHBIH pe3ynLTaT H B cnyyae gedexTHOH Hr-
PanbHOH KOCTH (C HEPABHOBEPOATHOCTHRIMH Hexomamn). Ee uenonssy-
KOT MR OnpejenceHHs BEPOATHOCTEH aBapHii, HO oHa MoeT ObITh MIo-
XOH anNpoKCHMAaLMei, ecH YHCNo HensITaskil Hepennko, Ha npaktHke
ITOT BAPHAHT, KAK MPABHIO, H PEATH3YETCHA, MOATOMY BEPOATHOCTH
HMEET HEONIPENENeHHOCTE, CRA3AHHYIO ¢ OTPAHHYEHHEIM YHCIOM HCMEI-
TaHHH, 3TOT THI BEPOATHOCTH YACTO HA3BIBAKT YACMOMNBIM Onpede-
AEHNEM S8EPORMNOCHIN, XOTA OHA HE HMeeT PAIMEDHOCTH B CINHHHLY

BpeMenu». PaMepHocTs cieayer W3 Toro dakra, yto Ny cooTHocHTCH

¢ HHTepBanoM BpeMenH. [Ipn ouens Gonbulom 4Kcne HenbITaHmil sepo-
samnocme von Misesian npuGmmxaerca k seposmuocmu Jlannaca.

3. Beposamnocms xax mepa dosepun. CyulecTBYeT MHEHHE, Y4TO Boe
BEPOATHOCTH ABJAIOTCA YCIOBHBIMH BEPOATHOCTAMH, B mpHmepe ¢ ur-
PATBHOH KOCTEIO, BEPOSTHOCTD ABMAETCA YCIOBHOM, TAK Kak npeanona-
TAETCHA, YTO KOCTh HACANEHA H cnocol OpocaHHs He BIHAET HA pPe3ynb-
TaT. HexoTopele aBTOpH YTBEPHIAIOT, YTO BEPOATHOCTE CBA3AHA C Me-
Poii A0BEpHS (3HAHMA, KaK MPaBMIO, HeonpeaeneHus). BeposTHocTs B
ITOM CMbICHE BEIIOYAET B ¢eba BCO HHMOPMALIMIO, KOTOPAs CBA3AHA C
KOHKpEeTHBIM cobwiTHeM. [lonobHas mudopmauna moxer GuiTe npen-
CTABACHA KaK pacnpefefieHHe, BHICOTA KOTOPOTO NPONOPUHOHANLHA
YBEPEHHOCTH B CODLITHH, 3 WIHPHHA OTP@KAET HEONPEACNEHHOCTD,
lMonpoGtee 0 pepoATHOCTHOM Mepe KAK YACTHOM CTYUaE HEYETKHX Mep
NOroBOPHM MO3IHEE.

1.4. ATPETHPOBAHHE BEPOSATHOCTEMN

Hepecevenue unn ymnoncenue,

Ecii 3KCNepHMENT 3aKII04AETCA B NOABIeHHK cobriTHii 4 wium B,
BEPOATHOCTE MOABNACHHA CODBITHA A ecTh Pfd), a BeposTHOCTL NogBNE-
HHA coOBITH A ¥ B onHospemenHo ects P(A xB), To yel0BHAS BEPOAT-
H[I;:TI: nosenenus cobeitia B (npu ycnosmu, 9to cobuitie A npon3oi-
N0) ecTh




P(B|A) = P(A=B) / P(A), (1.3)
oTKy/a

P(A%B) = P(B|A) x P(A). (1.4)
Ecnit A 1 B HesapHcHMy

P(A%B) = P(B) * P(4). (1.5)

B ofwem cnyuae, NpaBuio arperHpoBaHuA BEPOATHOCTEN B Ciy4ae
nepecedeHnA CODBITHH CTh YMHOMKEHHE BEPOATHOCTEH

P{AxBx. . . »F) = P(4) = P(B) % ... *x P(F), (1.6)

PAT4)=T1P(). (1.7)

=1 =i
Ofvedunente Wil CIONCEHNE,
Ecnn coOBTHA HE MOTYT NOABHTECA OJJHOBPEMEHHO, OHH HA3LIBAKOT-
CA HECOBMECTHRIMH. I8 TakHx CODRITHH

P(A+B) = P{4) + P(B) (1.8)

P(Y> A4)=) P(4) (1.9)

jm] =l
Ecnu aBa coOBITHA MOTYT OBITh COBMECTHERIMH,

P(A+B) = P(A) + P(B) - P(4) * P(B). (1.10)
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Hns Tpex coOBITHH, KOTOpBIE MOTYT OBITE COBMECTHEIMH,
P(A+B+C)=P(4)+P(B) +P(C)-P(A) xP(B)-P(4) *P(C)-
. -P(B) xP(C)+P(A) =P(B) xP(C). (1.11)

B obmem coygae N coBMeCTHRIX coDBITHI

P(Q A)=2 P(4)- P(4,A4)+ ZJPM,APAJ
iy f

=l =] l.J

—...41~||[—-I}I"'r"Iﬁ'-r[."-'[r'!,]'p~ (1.12)

=]

Huazpammm Benna.
Anarpammel Benda no3BonfioT HArNAAHO NPEACTABHTE OCHOBHEIE

onepauHH Haa MHoxkecTeaMH. Ha puc. 1.1 npraBenen npumep nuarpaMm
Benna.

ANB

AUR

Puc. 1.1. Tlpamepsl nnarpamsy Benna
13
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Kpyramn oGoznauenn muomecrsa 4 u B. 3awprxosannas obaacts
MPCACTABNAET NEPECEYEHHE HTHX MHOXKeCTB. OOLeHHEHHI0 MEOKECTR
COOTBETCTBYET BCA ODNACTh, BEAHOYAIOINAY Kak MHOWECTBO A, Tak W
MHo#ecTBO B. [IpaMoyronbHHK B Npasoii wacTH pucyHka oboaHagaer
NOMONHEHHE MHOKECTRA A.

1.5. OLHEHKA HANEXXHOCTH TEXHHYECKHX CMCTEM

Ilon HapexuocTeIO 3nemenTa (cHeTeMsl) GyaeM MOHHMATE BEPOST-
HOCTE BMTIONHEHHA 33aHHBIX (YHKUHI B 330aHHBIX YCIOBHAX B Teue-
HHE 3AJAHHOTO NEPHOJA BPEMEHH.

OueHka HAACKHOCTH 0GWMHO HAYHHAETCH HA CTATHH NPOSKTHPOBA-
HHA. 3a mocnesHHe rofkl GBUTH PasBHTH PamIHYHEIE METOAR OLCHKH
HAJEKHOCTH. YCIOBHO MOMHO BLUIETHTH fABa Kiacca Momeneil: cratu-
MECKHE M AHHamMideckne. Hioke nan kpatkmii 0630p 3THX ABYX KNaccos.
3aTeM PacCMOTPEHB! OCHOBHBIE METOIbI OLCHKH HANEKHOCTH, HCMONb-
3yeMBIc Ha npakTHKe. K HHM OTHOCATCA: METO[ JepeRa OTKA30B, METOS
AepeBa coOmTHH, Mapkobekuii MeTon, Metoa Tabauu pewernii, MeTon
COKpAIEHHA CCTH, 3HATHI BHIOB OTKAI0B H NOCNENCTEHI, AHANH3 KpH-
THYHOCTH, NPEARAPHTENEHEIH AHATHI ONACHOCTH M APYrHE, a Takke
PA3HYHBIE HX PAa3HOBHAHOCTH. KOHKPETHOE MCMONBIOBAHHE ITHX Me-
TO/IOB 3ABHCHT OT PasiHYHMX (PAKTOPOB, BKIKMAR TpebOBAHHA, BEIIBH-
FacMble NpH peUIEHHH KOHKpeTHOH 3amavn. Hanpumep, meton aepesa
OTKA30B ABIACTCA OJHHM H3 OCHOBHHIX HHCTPYMEHTOB OUEHKH HANCHK-
HOCTH B AepHoA HHAycTpHH. HeobXxoammo WMeTs B BHIY W TO, 4TO He-
NOMB30BAHHE HEKOTOPLIX METONOR NMPEANOIAraeT HATHYHE ONEITA N0 HX
HCTIONB30BAHMIO. 3T0, B HACTHOCTH, OTHOCHTCA K METOIY JEPeBa OTKa-
30B. JIpyrue %e METO/R!, HAPHMED METOI COKDAINEHHA CETH, He Tpe-
OYIOT HATTHYHA ONpPeNeNeHHOTO ONEITA.

1.5.1. Craruveckne MoJeaH OUeHKH HANSKHOCTH

Bo MHOTHX Cly4asX HaJeKHOCTH TEXHHYECKHX CHCTEM OLECHMBAKOT
Oes yuera dawtopa spemenn. TIpu 5TOM HaeKHOCTE KOMMOHEHTOB
CHCTEMBI MPEANONAracTCA NOCTOAHHON. DT0, KAK NpaBHiIo, npeiBapH-
TeNBHEIH HIH 3NEMEHTapHBE ananus. HagemHocTH cHCTeMBI TIPH 3TOM
XapakTepuiyerca Onok-cxemoi. B cBolo ouepens, Giok-cxeMa cocTonT
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H3 MHOIHX GMOKOB, NPEACTABIAMOMMX MOICHCTEMEI (4acTH cHcTeMEl).
BepoatHocTs oTKasa MM HanekHOCTH CHCTEMSI OLEHHBAIOT IyTEM
OIEHKH BEPOATHOCTH OTKa3a (HANCKHOCTH) COCTABMAIOMIMX GIOKOB,
[Tpy 3TOM BEPOATHOCTE OTKARA KOMNOHEHTOB NpeanonaraéTcs He HiMe-
HAKOWIEHCA co BpeMeHeM (nocToarHoi). ObsMHO MpH TAKOM THNE aHa-
TH33 HANEHKHOCTH CYHTAETCA, YTO KOMINOHEHTH OTKA3ILIBAIOT HEIARMCH-
MO ApyT ot apyra. Hioke GyayT paccMmorpens TPH THNA COCTHHEHMH
MIEMEHTOR, BCTPEYAIOIIMXCA HA MPAKTHKE: NOCHEN0BATEILHBIN, napan-
NeNBHBIH B THITA MOCTA.

Hocnedosamensnoe coedunenve anemenmos. T0 COSNHHEHHE HAMH-
Gonee npoctoe M3 Boex coenmHenuii. Bnok-cxema CHCTEMEBI ¢ N mocne-
AOBATENLHO COSAHHEHHBIMH 3/IEMEHTAMH, NPHBENEHA Ha pHe. 1.2, Kau-
Asii G10K NpeACTABAAET ONMH KOMNOHEHT (3nement) crcremel. Ecnn
MO0OH H3 37EMEHTOB OTKAIBIBAET — OTKAIBIBACT CHCTEMA. JApyriamu
CAOBAMH, BCE JMEMEHTH CHCTEMBI JOMKHEL pabOTATE 1A ee YCewmHol

padoTh.

Puc. 1.2 Brnok-cxema nocnenoeartensHoro COEIHHEHHA EMEHTOR

Hapmesuocts cueremsl, npeacrasnensoii na puc. 1.2, onucwiBaeTca
opMy a0k

R =Pix, x3... ,x), (1.13)

rae R — HanesHOCTH CHCTEMBI HIH BEPOATHOCTE ee Ge30TKasHo# pa-

DoThI; X; — coObITHE, 03HAUAIOMICE GesoTkazHywo pabory anementa i, i =
Ldiesoi it Py, Xa:e Xy ~BEPOATHOCTD PEATHIALNK COBRITHIT s 78 S, .1

AR HEe3aBHCHMO OTKAILIBAIOIWIMX IIEMEHTOR | ypasHenue (1.13)
TpaHCHOPMHpPYETCH B

R =P(x)) - P(xs) -...- Pf,), (1.14)
15




rae P(x) — BEPOATHOCTS NMOABNEHHA cobuiTha i, i=1,2,..., n.
Obosnaune B; = Pix;), MOXHO 3aIHCATE

R: =[], (1.15)

rae R; — HANEKHOCTD -0 JMIEMEHTA.
HHEIMH CIOBAMH, HANSHKHOCTE WIEMEHTOR, COCIHHEHHBIX MOCIenc-
BATENLHO, PABHA MPOH3BEACHHIO HANCKHOCTEH JTEMEHTOBR.

Hpumep 1. 1.
HomycTHM, CHCTEMA COCTOHT H3 TpPEX HE3ABHCHMBIX ONHHAKOBRIX

aneMeHTOB ¢ HaaexHocTeio R; = 0.8, i=1, 2, 3. Ecnu oTkaseiBaeT OfHH
M3 EMEHTOB, TO CHCTEMAa BRIXOAMT M3 cTpos. Kakosa HamexHOCTh
cucremu? Ionctasue 3Haqerns By = 0.8 B ypapuenne (1.15), momy4nm

R, =(0.8)(0.8)(0.8) = 0.512,

Hapaweibhoe coedunenue 3TeMeNmos. ITOT THN COCOHHEHHS
APEACTABNSET CHCTEMY IEMEHTOB, (YHKUHOHHPYIOWMX OIHOBPEMEH-
Ho. TIpH 3TOM NpeANONaraeTcs, 4To A4 HOPManbHOH paboTel CHCTEME
nomkeH paboTate xoTa OBl oH 3neMenT. CHCTEMA N NAPANIENEHO CO-
eqHHEHHBIX JEMEHTOB NpeacTasicHa Ha puc. 1.3,

Puc. 1.3. Bnok-cxema napaniensHoro coeHHEHHA 31EMEHTOR
16

BepoaTHOCTE OTKA3a CHCTEMB] ONPENENAeTCA KaK

PP = P(X)s X305 T )1 (1.16)

rae ¥, — co0mTHE, O3HAYalOWee OTKa3 alemeHta, | = 12,..., m
P(x,,%,,..,%,) — BEPOATHOCTH TIOABJIEHHA COOBITHH X, %;,.... X, .

Jina He3aBHCHMO OTKa3BIBAIOIIMX 3NEMEHTOB YpaBHeHme (1.16)
MOAHO NEPENHCaTh Kak

PF = P(x,)P(x,)...P(x,), (1.17)

rae P(x,)—sepoaTrHocTts cobiTHA X, (0oTkasa anementa i), i=1,2, ..., n.

fpumep 1.2,

CHCTEMa COCTOHMT H3 TPEX HE3ABHCHMBIX HACHTHYHBIX 3NEMEHTOB,
dyHKUHOHApYIOIHX ogHoBpeMento. PaborocnocofHocTe ee coXpaHs-
ercd, ecnM Xotda Obl ofMH 3neMeHT pabotocnocoben. Haiitn sepoat-
HOCTB OTKA3a CHCTEME], €CJTH BEPOATHOCTE OTKA3A MnemenTa pasHa 0.1,

MopcrapHe nanHbie B ypasaerne (1.17), nomy4aem:

PP = (0.1)(0.1)(0.1) = 0.001.
Coedunenie IEMERMOE MUNa Mocma. JTOT BH COSIHHCHHA Je-

MEHTOB BCTPCUAETCA B PANTHYHEIX NPHNOMeHHAX. brok-cxema coemd-
HEHHA NpHBENEHa Ha pHe. 1.4,

Puc. 1.4. Bnok-cxeMa coeHHCHHA 3TEMEHTOB THNA MOCTA
17 . Hlue
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ﬂ.ﬂﬂ HEIABHCHMBIX 3NCMCHTOR HAASWHOCThE CHCTEMBI BhIPAMKACTCH
EaK

Rﬂ-b=.2R; R_;! R_] R-l Rj "‘.R} .R_:r R{"'R; Rj Rj'i'Rll R;‘l‘R} Rj"'R_;' R_i R.l Rj'—
=R, Ry Ry R—Rs R R; Rs-R; R; Ry Rs-R; R; R, Rs, (1.18)

rae R;— HanemxHoCTs i-ro aneMenTa, i= 1, 2, ..., 5.
JINA HAEHTHYHBIX ATEMEHTOB

RS =2R° -5R* +2R° +2R*. (1.19)
1.5.2, JInnaMuvecKne MOIe/IH OUeHKH HATEKHOCTH

B peanbHol XHIHH HAOEKHOCTH OOBLEKTOB MIMCHACTCA CO BpeMe-
HeM. JpyraMe cioBaMH, HaJeXHOCTh 0DBEKTOR HE ARNACTCA KOHCTAH-
Toil. Ha npakTHke, Ha OCHOBE JNAHHBIX MO aBAPHHHOCTH 00LEKTOB BEI-
YHCIAKOT CPeHee BPEMA JI0 OTKA3a (cpensee pema HapaGOTKM Ha OT-
Ka3) H HacToTy oTkazos, CpemHes BpeMs 0 OTKA3a MOMET ONMMCHIBATHCA
PasTHYHEIMA MOJeNAMH. B nocneaHee BpeMa ANd TOH LeAH HCMOAB30-
BAIHCE pasHble CTATHCTHYECKHE pacnpenetennd. OHH BKIHOYAWOT pac-
NpefeleHAA: 3KCNoHeHUHanbkHoe, Befibynna, HopManenoe, rammda M
pacnpepenenne Rayleigh. Cumraercs, uro cpensee Bpems no oTkasa
INEKTPOHHBIX KOMMOHEHTOBR NPHOOPOB MONYHHAETCA IKCMOHCHUMAS-
HOMY pacnpefeleHHIo, MEXaHHYECKHX KomnoHeHToB — BeiiGynna. Ha
npaxkTHEe HanboMnee WHPOKO HCNONBIYETCA 3KCNOHEHUMANBHOE pac-
ApeAeneHHe NO NPHYHHE ero NpocToTel. Hike MBI PACCMOTPHM OLIEHKY
HANEKHOCTH CHCTEM MNPH PA3sNHYHBIX BHAAX COCAHHEHHA 3EMEHTOR

A4 JHHAMHYECKOH MOJENH, T.€. KOrja BEpOATHOCTH OTKala MeHAETCA
CO BpEMEHEM.

lTocaedosamensnoe coedunene. HalewHOCTs CHCTEMB! B 3TOM CITy-
Yae ecThb

HORS § A0 (1.20)

18

rae R’'(t) — HANEKHOCTE CHCTEMEl NMOCNENOBATENEHO COEAHHEHHBIX

IMEMEHTOR B MOMEHT BpeMeHH [, Ryf) — HAAeKHOCTE -0 ATEMEHTa B
MOMEHT Bpemenn #, i=1,2, ..., n.

Jna cnyuan HKCNOHEHUHANLHOTO PacnpeieNeHHd CPeIHEro BpeMeHH
10 OTEA3a dIeMenTa | (T.€. MOCTOAHHON YacTOTH OTKAZ0R)

R(r)=e", (1.21)

rae ,.-1',' — YACTOTA OTKAZ0R VIEMeHTa i.

Orkyna

R(1)= i (1.22)

Ecim At mMHOTO MeHBIIE eHHNLEL, ypasHenue (1.22) npeobpasyer-
cA B

R;{:}sr:l‘i.l,r. (1.23)

=]

[locnegHee ypaBHeHWe CIYXKHT XOpOILIeH anmpoKCcHMalHeH, Korga
A1 =0.05.

Hurerpupys ypasxenme (1.22) no spemenn ot 0 g0 «, nomydaem
VIS CPEIHETO BpeMeHH /o oTkaza MTTF' (Mean Time To Failure):

MTTF? =1/} 4. (1.24)
(L]

HEI'P]I’.DHE MOKa3aTh, YTO YACTOTa OTEA30BE CHCTEMBI MOCICIOBATENb-
HO COCTHHCHHBIX MWIEMEHTOB PaBHA:

2= 110/R0)=3 4, (1.25)
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rae f(t) — QYHKUHA IUIOTHOCTH BEPOATHOCTH (aBapHHHOCTH) CHCTe-
MBI,

[Tapawrenvnoe coedunenne. JIna cnydas NMapaiensHOrO COSAHHE-
HHA 3EMEHTOR

R7 (1) =1—f[ [1- R,(0)]. (1.26)

im]

[lpn nocToAHHOH YacTOTe OTKAZ0B (IKCMOHEHUHANLHOE pacnpene-
fIEHHE BpEMEHH 0 0TKa3a)

RPN =1-[J1-e). (1.27)

Ta]

Jina ciyydas HICHTHYHBIX 3NeMeHTOB A, = A :
RF(D=1-(1-e7%)", (1.28)

Mpu At = 0.05 ypaexenue (1.26) npeobpasyerca k BHIY

RE(1) = l—ﬁl,r. (1.29)
i1
Ecin sneMeHTH HIEHTHYHBI,
RE(D) =1=(A1)", (1.30)
a Cpe/lHee BpeMA 10 OTKa3a
MTTF? =[}i|ﬁ)fﬂ. (1.31)
i
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Coedunenue anemenmos muna mocma. JIna cnydas HaJexHOCTH, 3a-
BHCALICH OT BPEMEHH, H HISHTHYHBIX MIEMEHTOB (CM. pHC. 1.4)

Rit)=2e¥ 5™ +2eM42¢ . (1.32)

” rae 4 — 4acToTa OTKA30B MIEMEHTA.
HuTerpupya 3T0 YpaBHEHHE MO BPEMEHH OT HYNA 10 DeckoHedHOo-
CTH, MOMY4aeM IS CPelHero BpeMenH /10 OTKa3a

MTTE® = 49/604. (133)

1.6. METO1bl OLUEHKH HATEAXHOCTH
| 1.6.1. MeToa ynpomenus ceTH (cxemei)

IT0 OOHH M3 CAMBIX MPOCTHIX METOIOB OLIEHKH HANEKHOCTH CHCTe-
MEI, COCTOALIEH W3 MOJACHCTEM: MOCNENOBATENBHO H MapaLIeIEHO Co-
¢AHHEHHBIX 2EMEHTOB, 4 TAKKe coeqHHennii THna mocta. [Tocnenosa-
TenbHO O0beIHHAS W YMEHBILAA KOMHYECTEBO NMOCNEN0BATENLHEIX H MNa-
paIenbHEIX NOACHCTEM MOMKHO CBECTH CIIOMKHYIO CHCTEMY K IHIIOTETH-
yecko eguuuue. KondHurypauns THNa MocTa Takke MoryT OwITe che-
JeHbl K MOCHeNOBATENbHO HAH NAapanieibH0 COeIHHEHHRIM MOACHCTE-
MaM C HCNOABIOBAHHEM pA3IHYHBIX METONOB paviowkeHHA, [ nasHoe
MPEHMYILECTBO 3TOTO NOAX0AA COCTOHT B TOM, YTO OH MPOCT B MOHH-
MAHHH H Nerko npuMeHuM. [TponeMoHCTPHpYEM METOM Ha CHemyomeM

npHMepe.

T g

Ilpumep 1.3.

Cxema puc, 1.5, npeacrasnser coboil CHCTEMY C HEIABHCHMBIMH
UTEMEHTAMH — KAkl 610K ecTs oTaensHe anement. Hagexnoct R,
aTeMeHTOB A | = 1, 2, ..., 5 npuBeneHs 3aeck #xe. Onpenendm Ha-
ASKHOCTE CHCTEMBI © HCMTOMB30OBAHMEM METOIA YIPOILEHHS.

Bo-nepssiX, BeIENHM noackcTeMul A, B w € kak mokazaHo Ha pHC.
1.5,a. lMoncuerema A prmovaer aneMenTsl | B 2, cCOeIHHEHHBIE MOCe-
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HOBATENEHO. 3aMEHAEM HX OJHHM THMIOTETHYECKHM IeMEHTOM ¢ Ha-
AEKHOCTRIO

Re=R; R;=(0.4)(0.5)=0.2,

rae R, — HajlexHOCTb NOACHCTEME A.

Taxum obpazom, noacHeTema 4 yNpomaercd 40 eIHHCTBEHHOIO TH-
MOTETHYECKOTO 3MeMEHTa, HMelowero HanexHocTes 0.2, CooTBercrBeH-
HO, YNIPOLIEHHAS CXeMa NpHeeneHa Ha pHc. 1.5,0. JleBas 4acTs CHCTEME
COACPHHT JBa 3ICMEHTA: A H J, COSNHHEHHEIX NAPALIENLHO. ¥ MPOCTHM
noacHcTemy C, cBeld €€ K OIHOMY IHIOTETHYECKOMY JJIEMEHTY Che-
OYHOLIHM 00pazoM:

RBe=1-(1-R)(1-Ry)=1-(1-02){1-03)=1-0.56=0.44.
AHATOTHYHEIM 00paloM yNMpoCcTHM MOACHCTEMY B:
Re=1-(1-R)(1-Rs)=1-(1-0.6)0(1-05)=1-02=0.8

CoOTBEeTCTRYIOLAA YIPOMIEHHAS cXeMa NpHBejeHa Ha puc. 1.5,8.

Taxkum obpazom, cHCTeMa YNPOCTHIACH 00 ABYX THIOTETHYECKHX
teMenToR B u C, coeaMHeHHNMX nocneaosatensio. HaaexHocts 1ol
CHCTEMBH 5 ONpeengercs Kax

Rs= Rg* Rc=(0.8)(0.44) = 0.352.

Takum obpasoM, HCXOAHAS CXEMa M3 NATH VIEMEHTOB YNPOLIEHa A0
OJHOTO THINOTETHYECKOTO MIEMEHTA C HANEWHOCTbIO Ry, KOTOpas pasHa

HAJEHHOCTH HCXOAHOH CEeTH,
1.6.2. [lepero oTkazon

MeTon ananksa ¢ HCNOAE3IOBAHKEM Jepera 0TKal08 0Ll paspaboTan
B nabopatopun «benn Tenedonr» X.A. Yorconom B 1961-1962 rogax.
JlepeBes OTKA30B ABNAIOTCH CHOMHBIMHM NOTHYECKHMH CTPYKTYPaMH.
Ina HX NOCTpOeHHA H KONHYECTBEHHOTO AHATHIA HEOOXOIHME! IHAHHA
Oynepoii anrebpel, TEOPHH MHOMECTE M APYTHX PA3AEN0B MATEMATHKH.

22

Rg=0.352

r

Pue. 1.5. OnpeneneHne HAOEKHOCTH CHCTEMEI MTYTEM yIpoLeHui
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[MonesnocTs Aepesa 0TKA30B 3AKIOMACTCH B CASIVIOLIEM:

AHAMH3 COCPENOTOYEH HA OTLICKAHHH OTKA3OE,

BBIABJIMKOTCA BAKHEIE VIR OTKA3I0B ACNEKTE CHCTEMEL,

obecneunpaeTcd rpadMyecKoe NpeacTaBIeHHE MaTepHana;

MOABIACTCH BOIMOKHOCTE NMPOBEICHHA KaYeCTBEHHOTO H KONMHYecT-

BEHHOTO AHAIH3a HANEHKHOCTH CHCTEMBI,

00ECTIEYHBAETCA BOIMOKHOCTE COCPENOTOYHTRCA HA KOHKPETHOM

OTKA3E CHCTEMBI;

NOABMACTCA BOIMOMHOCTh INYOOKOTO NMPOHHKHOBEHHA B NpoLEcc

paboTEl CHCTEMEI.

DaKTHYECKH JCPEBBA OTKA30B CTANH CPeAcTBOM o0LICHHA chielna-
JHCTOB B 0DJACTH HANEHHOCTH.

CrpykTypa nepepa oTKa30B npuseieHa Ha puc. 1.6. Hexenarensnoe
COOBITHE, ABMAIOIICCCH NpPEIMETOM AHANH3A, PACMONArAETCA BBEPXY
Aepesa 0TKa308 (KoHeYHOE COOBITHE) H COSMHHACTCH ¢ APYIHMH cobbI-
THAMH BIUIOTE A0 HCXOAHBIX MYTEM KOWCMamayuti cofsimuti W aozuye-
cxux cumeonoe. DCHOBHOE NPEHMYILECTBO AEPEBa OTKA30B B CPABHEHHH
C OPYTHMH METOIAMH 3aKII0MAETCH B TOM, YTO AHANM3I OPaHHYeH BhI-
ABICHHEM TONLKOG TEX HEMEHTOB CHCTEMB! H COOBITHI, KOTOpBIE NpH-
BOJAT K JAHHOMY KOHKDPETHOMY OTKA3Y HIH aBapHH,

[Moctpoenue nepeBa OTKAI0B SBJACTCA ONPENENEHHBIM BHAOM HC-
KyccTBa B Hayke. Bpan nu HajiiyTca ABa CEUMATHCTA, KOTOpKIE CO3Ma-
OYT NBa HACHTHYHBIX [OEpPEeBa OTKA30B. JTH [EPEeBbH, CCTECTEEHHO,
JOMKHE! OBITE IKBHBANEHTHBI B CMBICIE BRIABNEHHA OTKazoB. B stom
CMBIC/IE OTBET HA BOMPOC O MPHIOJAHOCTH ANA OLEHOK HAJEHKHOCTH CHC-
TEM NMPaBHI H MPOLEAYP AEpeBa OTKA30B (EChH 3TO HCKYCCTBO) ABNSET-
cf OTEPLITBIM. OHAKO MHOTOMETHAA NPAKTHKA YCMEWHOTO NpHMEHE-
HHA [IepeBLEB OTKAI0B [UIA YCTAHOBIEHHA NMPHYMHHHEI BIaHMOCES3eH B
CHCTEMaX MO3IBO/AET MOBOPHTE 00 MX HECOMHEHHOH NONEIHOCTH.

IIpHuHHHEIE B3AHMOCBAIH B CHCTEME MOMKHO YCTAHOBHTH C HCNOJb-
30BAHHEM Nepesa oTkasoB, [locTpoms nepeso oTkasoe, ero HeodOXonHMO
MOABEPTHYTE KAYECTBEHHOMY H KOIMYECTBEHHOMY AHATHIAM I8 BbI-
ABNEHHA COYCTAHMH MCXOAHBIX ABAPHHHBIX CODBITHHA, BEOYIIHX K BO3-
HHKHOBEHHIO OMACHBIX CHTYauui B cHcreme. [Tocae Toro, Kak 9TH coue-
TAHHA BLIABJICHE], CHCTEMA MOeT GBITE MOJAEPHHIHPOBAHA H MOTEHLH-
ANBHEIE OMACHOCTH YMEHBIIEHE,
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(TKa3 CHCTEME! HITH NPOHCIIECTBHE

IlepeBo 0TKA30B COCTOMT M3 NMOCIEL0BATENBHOCTEH

COORITHH, KOTOPBIC BEOYT K OTKA3AM CHCTEME] HITH
MPOHCIIECTBHIO

[NocnenoBaTeNsHOCTH CODBITHIH CTPOATCA © NOMO-
s norHdeckHx 3Hakon «H», « HITH» u ap.

CoORITHA HAJ TOTHYECKHM IHAKOM H BCE CODBITHA,
KOTOpBIe HME0T Gonee JNeMeHTapHbIE IPHYHHEL OTKA-
308, MOMEIAITCA B MPAMOYTOIEHHKE, 4 caMo cobkITHE

OMMCAHO B 3TOM NPAMOVIOABHHKE

[MocnenoBaTenbHOCTH B KOHEMHOM HTOTE BEAYT K
HCXOAHBIM NMPHYHHAM, I8 KOTOPBIX HMEITCA NAHHBIE
M0 YaCTOTE OTKA30B. ITH HCXO/IHLIC NPHYHHE 0003Ha-
yaT KpyroM. OHM NpeacTaBasio0T paspellaionyo cno-

¢cOOHOCTE IAHHOTO JEpesa OTKA30B

Pue. 1.6. OcHoBHAaA CTPYKTYpa AepeBa 0TKA30B
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Ocroenvie Bioxu depesa omyxaszos , 3TOM NpAMoyronbHHke. OBan — ycioBHoe cobBITHE, HCMOIB3IYEMOE C
Jlns OTHICKaHHA W HATISIHOTO NPENCTABIEHHA NPHYMHHON B3aHMO- I JMOTHYCCKHM SHAKOM
. CBA3H C HCMONB30BAHHEM fEpeBa 0TKa30B HeoOXoauME DNoKH, noapas-
I nenAwmKe H ceasuBalomme codeimud. Cymecrsyer aea tHna Gnokos:
NOZUNECKUE CUMBONL! W CUMBOTB! COBBIMUIL. : sk ol mﬂtﬂf&"&:‘ﬂﬁﬂm iy
| Joauyeckue cumaoasl. JIorHYecKHe CHMBOJIB CBA3LIBAIOT COORITHA B BB L
‘ COOTBETCTBHH C MPHYHHHBIMH B3auMocBA3AMH, (OCHOBHBIE TOIHYECKHE
’ CHMBOJ/TBI NPHBEIeHE Ha puc. 1.7. B HikHell YacTH Joruyeckoro 3Haka Buxomoe  cofbimie  MpOHCXOMMT,
PacronaralTcA BXOJHLIE COOLITHA, B BEpXHEll — BHXO0mHOe cobBITHE. Fua «M Ty ecau. cHyNACTCA. MmoGoe H3. BXOMHSIX
Bxoauex cobermuii moxker OrITE 1pa win Gonee, BRIXOIHOE — OJIHO. ot
BemonHoe cobeTHe nornyeckoro 3Haka «M» wactynaer B Tom ciy-
Yae, KOrja Bce BXO/HBIE CODLITHA NOABIAKTCA OQHOBpEMeEHHO. Brixoa-
HOe coDmITHE Yy noruveckoro sxaka «HJIH» wacTynaer, xorma wmeer
MECTD HHJEQE: H3 BXOJHEIX E{l’ﬁHTHﬁ. | Hanwume sxons BMIMBAST MOADBRE-
[MpHYHHHEIE CBA3H, ONpeleNfeMBie JOTHYECKHMH CBAIRMH «M» u i SR T A et e e
:{H.HIEI:& ABIAKOTCA nmpnﬁpnnaﬂﬂuuﬂ B TOM CMBICHE, 4TO MOABIE- ' b PO vt
HHE BRIXOAHOTO COOBITHA NOMHOCTEIO OMpENeNseTcH BXOAHBIMH. [[na f
NPEeACTABNEHHA BEDOATHOCTHRIX NMPHYHHHBIX CBA3CH MCMONLIYETCHA N0- !
rudeckmii 3HaK «3anper». Hanuume BXOAa BRIILIBAET MOABIEHHE BLIXO- '
A3 TOTAd, KOrja TMPOHCXOAMT ycnoHoe coberHe. HHEMH cnopamm, : /I\ E:ﬂm“ﬁ::mém :pf::‘-
BXOJHOE COOBITHE BBI3BIBAET BEIXOAHOE COOBITHE C BEPOATHOCTBIO Mo- i i g SO ¥ Heton ok taeke
ABIEHHA ycnopHoro coObITHA. Hanpumep, cobeimua «yTeuka ropiovei Tl HAMPARD
HHAKOCTH® H «MOMKap» CBA3AHLI He JETEPMHHHPOBAHHON, a4 BEPOATHO-
CTHOH CBA3BI0, TAK KaK HE BCAKAN YTEUKA roprodeil MHAKOCTH NPHBOIHT
K nowapy. [lns BOIHHKHOBEHHS NOMapa HeoDXoaMMO ycrnopHoe cobEI- S Buxogroe coBHTHE MPOHCKOMNT,
THE — HAMTHYHE HCTOUHHKA BOCTLIAMEHEHHA, P e GCAN CHYHACTCR ONHO (HO We oba)
[Mpumeps Mecnmonb3oBAHKA Nornyeckux 3HakoB «H» u « MJTH» npu- HITH» H3 BXOAHMK CoGHTHH
BeAeHb! Ha pHc. 1.8.
Cumsonst cobeimuti. Cumeonsl coOBITHH TpHBeNeHH Ha puc. 1.9.
Kpyr obo3nauaeT HCXoOHOE cOOBITHE, oDecNevYeHHOe JOCTATOYHEIMH Bexonnoe cobmrie npomcxo-
JaHHEIMH, T.€. M0 KOTOPOMY €CTh JdHHBIE TO0 BEPOATHOCTH OTKA30B. 3nax m o n AHT,  SCHN . SRNIOTGCE: I, B
BXOAHBIX COOBITHHA
Pomb — coferTHe HEIOCTATOYHO AeTAnbHO paspaboTanHoe, T.e. He obec-
MeYyeHHoe MAHHBIMH MO BEPOATHOCTH OTKasop. IlpAMoyroasHHk — co-
' OBITHE, KOTOPOE BBOIMTCA JOMHYECKHM MEMEHTOM, T.8. ONMHCHBAEMOE B
Puc. 1.7. JloruueckHe CHMBOBI
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«3anper». Jlng onucanns coDBITHA, KOTOPOE MOMKET CAYMHTBCH WIH He
CAYMHTECA, Henoak3yerca cumpon «[Jomux». [na yopomenna niobpa-
KEHHA JIEPeBa OTKA30B HCMOMB3YIOTCA CHMBOMNEL « T PeyronbHHERY.

Haxosedenue asapuiinozo cobwmun

Jns aHanu3a MPHYMHHBIX CBA3CH B CHCTEME HMEETCA [Ba MOIX0oaa:
NpAMOH AHANHI H AHATH3 ¢ ODPaTHEIM MOPAAKOM. AHANHI C MPAMBIM
MOPAAKOM HAMMHASTCH C ONpEJeNeHHA NEPEYHA OTKAI0B H PaIBHBACTCA
B MPAMOM HANPABMIEHHH ¢ ONpejeeHHeM NocaeacTari 3THX cobbITHI.

TMoosan

O

lFoposes BewecTRO Heromies bocnaasesiening

Teepaoe Knawoe Fasoolpannoe Moanus Hexpa

Puc. 1.8. Tpumep HCnons30BaHHA NOTHYECKHX 3HAKOB «k» 1
«HJIH»

[Ipn 3TOM HCMONBLIYETCA NMpAMas (MHAYKTHBHaA) noruka: Yro cay-
YHTCA, EC/IM OTEAKET Hacoc? AHANH3 ¢ ODPATHBIM NOPAIKOM HAMHHAET-
CA € OTBICKAHMA ONACHOTO COCTOAHMA cHCTeMbl. (T 3TOro COCTOAHHA B
ofipaTHOM HaNpaBIEHHH OTRICKHBAIOTCHA BOIMOMHBIE MPHYHHE! NOABIE-
HHA 3TOr0 cocToAHMA. [lpH sToM HCnoas3yerca obparTHas (NeIyKTHE-
Has) noruka: «Kaxnm obpazoM MOMeT 0TKazaTe cHeTema?s. Xapakrep-
HBIM MPHMEPOM HCMONBIOBAHHA NMPAMOTO MOAXOMA ABISETCH MNOCTpoe-
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HHe Aepera cobermuil. ObpaTHoro — gepera oTkalop. [IpH BRINOMHEHHH
AHATH3A B MPAMOM NOpAIKE NMpHHMMaeTca Habop nocnenopaTensHOCTE
coOBITHIT H COCTABAAIOTCA COOTBETCTBYHILHE HM CLEHAPHH, OKaH4YH-
BAIOMIHECH OMACHEIMH COCTORHMAMK., [1ng cocTapneHnus cueHapHs Heob-
XOAHMBI JAHHEIE N0 E30UMOCERTN INEMEHMOE W MOno2Paiun CHCImeMb,
a TAKKE JAHHEIE MO OTKA3AM 3/IEMEHTOB. JITH #e JaHHbBIe HeoDXOoaHMbI
H JUIA NOCTPOEHHA IEPEBa OTKAIOB.

Baaumocasu sneMenmos 4 monozpadhus cucmemst

Crxcrema BEIOMAET MeMEHTH o0OpYOOBaHHA, NMEpCOHAN, Haxons-
wHecs B okpysaiomedl 1 couMansHoi cpene, M NOABEPralTCs CTape-
HH. CTapenne, OKpYHAaILan cpefia H MepPCOHA] MOTYT BIHATE HA CHC-
TEMY TOABKO NOCPEACTEOM BIHAHMA HA dneMeHThl. Kamaeil sneMenT B
CHCTEME CBA3aH C JPYrHMH. JTH CBA3ZH CNeuHQHYHEI H MOTYT Mo-
pajHOMY NPOABIATECA B pavIHuUHBIX cHcTemax. [lpw npopenennn ana-
H3a HADEHHOCTH CHCTEMEI HEﬂﬁK{]ﬂHH{] YTOMHHTL BIAHMOCEAIH H TO-
norpayHio CHCTEMEL.

Xapaxmepucmuxn 0mKazos 3NeMeRmos

[Ipn amanuie NPHYMHHEIX CBA3CH OCHOBHEIMH JaHHBIMH ABIAKOTCA
naHHsie 1o orkasaM. OTkadsl KIACCHOHUMPYOTCH HA HEPEUUHBIE, GMO-
PusHsie W owuboyHse KoMands.

epeuynsitl omras MeMeHTa ONpeIensoT Kak ero Hepabouee co-
CTOAHHE, NPHYHHOH KOTOPOro ABMAETCA CaM EMEHT. JTH OTKa3kl Mpo-
MCXOAAT TPH BXOAHBIX BOIAEHCTBHAX, HAXOAALIWXCA B HOMHHATBHOM
nHanazoHe. [IpHyKHA THX 0TKa30B — eCTECTBEHHOE CTAPEHHE.

Jlns BTOpHYHOTD OTKA3A CAM MICMEHT HE HBJINETCA NPHYHHOH OTKa-
3a. Hx npuurHa — npeapaymHe HWIH TeKYllHe HIDLITOYHEE HAIPY3KH
HA WICMEHTEL. JTH HATPY3KH MOTYT OBITEH BEIZBAHBI COCEIHHMH JEMEH-
TAMH, OKpYXaWel cpenoi win nepconanoM. [Ipumepom Takoro pona
OTKAI0B MOMKET DBITE «BBIXOJ M3 CTPOR YCTPOHCTEA H3-3a MOBLILIEHHOTO
HANpAxeHHA B ceTi», Kak npasmuio, BTOpHYHEIE OTKA3E! He oDecneyeHs!
AAHHBIMH N0 YaCTOTE (BEPOATHOCTH) O0TKa308. ECaH we BHJ NepBHYHO-
ro HIH BTOPHYHOTO OTKA3a OTNIPEIENEH H NaHHBIE 110 HEMY H3BECTHBI, HX
PACCMATPHEAINT KaK HCXOJHBIE, KOTOPRIE B JCpPEEE OTKAZ0E MOMEIANT
B KPYT.
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Hexonnoe cobumae, obecne-

K MEHHOE JOCTATOMHBIMH A3H-
PyT HbIMH

ColsrTre, HeJOCTATOUHOD Oe-

Pomb TanbHO paspaboTanHoe
Cobsrmae, BECIHMOE
[pAMOYFONBHEK AOTHSECKHM JMEMEHTOM
Oiean YonosHoe  cODMTHE, HC-

NOALIYEMOE C JOrHYECKHM
THAKOM (GanpeTs

TpeyronsHHKR %\ A CHMBOUTE NEPEX0LE

Puc. 1.9, Camponsl coDeITHi
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= nepeHuHLIt OTKA3,

2— BTOpPHYHEE OTKATH

3~ omHBOYHBIE KOMAHIEL,

4— aneMEHTH B JANANHLIX PeAHMax paboTsl;
5— MIORITOMHBIE HANPAAKEHHA,

6= oIHOOUHLIE KOMAHIE,

7— ecTecTBEHHOE CTAPEHHE;

8- cocenHHe WIEMEHTRI,

9— OKpYHAIOIUIAN CPEa;

10— nepcoran npeanpHATHA

Puc. 1.10. XapakTepHcTHKH OTKA30B JIEMEHTOB
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Chunbounme xomandsl NPEICTABIAIOTCA B BHAE MIEMEHTA, KOTOPLIH
HAXONWTCA B HepaDoueM COCTOAHHMH H3-33 HENPABHIBHOTO CHIHANA
YNPABIEHHA HIH MOMEXH NPH 3TOM, B OTAHYHE OT ABYX MpeIbLIyiHx
BHAOB OTKA30B, MOXeT He TpeDOBATHCA PEMOHT A BOIBpAlCHHA B
uexoanoe cocrosnue. [Ipumep ommbOYHOH KOMAHAB «ONEPATOP HE
BIJIHOYHII CHIHAN ONOBELUEHHAY.

Ha puc. 1.10 npHeeneHsl XapakTepHCTHKH OTKA30B 3nementos. OH
pmovaer «(OTKa3 3neMeHTa», BHB OTKA30B, HX XApakTepHCTHEY H
NPHYHHEL

DEprcmuNecKue npasuna a8 HOCMPoeRua Jepesa omrazos
AnropHT™ pa3paboTKH OTKa3a 3NeMeHTa npuseaeH Ha puc. 1.11.

Orrras aeMenTa

IepaHu-
HbIH OTKA3

Puc. 1.11. Pa3zpabotka oTkaza 3neMeHTa
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Orkas ameMeHTa BITOYAET: NEPBHYHEIH OTKa3, BTOPHYHBIH OTKA3 H
omnbouHy0 KoMandy. [IpH aHanu3e CHCTEME! ¢ HCTOAB30BAHHEM Jepe-
BA OTKAI0B OMHOOYHAS KOMAHOA ABNAETCH OOBIYHO CODBRITHAMH «CO-
CTOAHHE CHCTEMBI», KOTOpOe clenyeTr paspabaTeiBaTh JeTanbHee, MOKa
He OYAYT HalAeHsl COOTBETCTBYIOWMHE CODRTHA THNA COCTORHHE 3Me-
MEHTa».

[Ipy NoOCTpOCHHH AEPEBA OTKA30B NPHMEHAIOT CEMb OCHOBHEIX Npa-
BHJI, B COOTBETCTEHH C KOTOPBIMH HeoDX0AHMO:

3aMEHATE abCTpakTHEIE CODBITHA MEHEe abCTPAKTHRIMH;

pazfenaTs coDRMTHA HA DoNee MMEMEHTAPHEIE CODBITHA;

TOMHO ONPEAEIATE MPHUHHE! CODRITHI;

CEAIBIBATE HHHUHHPYIOIIHE CODRITHA ¢ CODBITHEM THIMA KOTCYTCTBHE

JAUIHTHEIX AeACTBHAR;

OTBICKMBATE COBMECTHO AeHCTBYIOMINHE NMPHYHHE! CODBITHIT;

TOYHO YKA3BIBATE MECTO OTKA3A IEMEHTA,

aeTanbHo paspafaTeiBaTE OTKA3Bl IEMEHTOB B COOTBETCTBHH CO

cxeMoH, npuBeaeHHoH Ha pre.l.11.

[Noctpoenne nepesa OTKA30B 18 CHAOMHBIX CHCTEM TpeDyer 3Hauu-
TeNbHEIX 3aTPaT CPeAcTB H BpeMeHH. K ToMy e npH NocTpoeHHH Hews-
Geanel owmMbkH venosexa. buuik paipaboTaHel paznHuHBIE METOMIE,
NOIBOAAKIINE YIPOCTHTE MpOLECe MOCTPOeHHA Jepeea otkazos [1],
HANpHMEp, METO[ NMOCTPOeHHA AepeBa OTKA30B NPH NOMOIIM TabnMu
pemenni. [Ips 3ToM MOXET HCNONB3OBATLCA KOMIMBLIOTEPHAS MpOrpamM-
Ma, 4TO MO3BONAET CPABHHTEAEHO OBICTPO NMOCTPOHTE AEPEBO OTKA30B.

llocmpoenue depesa omuazos

PaccMOTpHM NpHMEp NOCTPOCHHS AEpeBd OTKA30B [ANd KOHEYHOTO
coOBITHA «OTKA3 3aMyCcKa EKTPOABHIaTeNA» B cHcTeme pHe. 1.12, roe
! — reneparop, 2 — BHIKNIOYATENE, 3 — MMEKTPOABHIaTENE, 4 — Kabens, 5
— NpeAOXPaHHTENb.

Jepeso 0TKa30B ABMAETCA rpadHUECKHM NpeACTARNCHHEM MPHYHH-
HEIX B3aHMOCBA3EH, MOMYYEHHBIX B Pe3yibTaTe MPOCHeXHBAHHA OmMAac-
HBIX CHTYauMil B cHcTeMe B OOpPaTHOM NOpAIKEe ANA OTHICKAHHA BO3-
MOMKHEIX TIPHYHH HX BO3HHKHOBeHHA. Takum obpazom, onacHas cHTya-
IHA B CHCTEME ABRNAETCA KOHEYHBIM CODBITHEM fAepeBa 0TKa3oB. B Ha-

33




HieM Cydae TMOMHBIM KOHeYHbIM coDBITHEM ABIAETCA «OTKAa3 3amycka
WEKTPOABHIATENA MPH BRIKOYEHHH BhIKIOUATEIAN.

1o cobriTHe MOReT OLITE BEIZBAHO TPEMS MPHYHHAMK:

NepBHYHEIH OTKa3 3MEKTPOABHTATENA;

BTOPHYHEIH OTKA3;

omHBoYHAA KOMAHIA.

IMepauuHEH OTKA3 3TO OTKA3 MIEKTPOIBHIATENS B PEIYNBTATE eCTe-
CTBEHHOTO cTapeHHA. BropHuHele OTKA3k! NMPOMCXONAT H3-32 NMPHYHH,
NeRANHMH 38 NMpEReTaMH, 3a1aHHEIMH TEXHHYECKHMH YCIOBHAMH, Ha-
NpHMEpP, TAKHMH Kak:

neperpes oOMOTEH;

HEHOMyCTHMEIE BHOpaLIAN;

HenpaeWIEHOE 0DCTYKHBAHHE,

oy

: 4
Puc. 1.12. DnexTpHdeckas cXeMa CHCTEMEI

OmmnbouHEle KOMAHIH BHIILIBAIOTCA CAMONPOH3BONBHEIMH YTIpaB-
NAIONHMH CHIHAMAMH HIH nomexaMd. B Hawem cnydae 310 «OTCYTCT-
BHE HANMPMHKEHHA HA 3NEKTPOIBHIaTENEY.

Jlepeso oTKa30B AA AaHHON CHCTEMEI NpHBeaeHO Ha puc. 1.13.
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Orrxcas 3amyveka aNeKTpOIERraTens (3.4.)

Eabens we nposogaT

3.0.

Her Toka B BRKmOYaTERE

INenepatop He BHpabaTi-
BAET TOK

4

Llenms We MpOBOIHT TOK

H.O.
reHep

[IpeAoXpaHHTENS He NPOBOIHT
TOK

H

B.O.
npea

Puc. 1.13. ¥npowennoe aepeso oTKasor ANR cHeTeMu puc. .12
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[MpHYHHE, NPHBEINIHE K BTOPHYHOMY OTKA3y, MOM/IH NMPOH30NATH B
moboe BpeMs 10 paccMaTpHBaemoro momenta £ Ho npougcc e pac-
CMATPHBAETCA BO BPEMEHH, T.€. MEPBHYHBIH WIH BTOPHYHBIA OTKa3H B
MOMEHT | ABNAKOTCA KOHEYHBIMH CODRITHAMHE, a JSTANLHEIH AHANTHI He
npopoaHTcA. MHEIMH CnoBaMH, NEpeBO OTKA3OB €CTh (MIHOBEHHBIH»
CHHMOK CHCTEMBI B MOMEHT BpemenH I. [leperunoe cobuiTHe 3akmioue-
HO B KpYTe, NOCKONBKY SBIAETCA HMCXOAHBIM COOBITHEM, /U4 KOTOPOro
eCTh JAHHEIE MO oTKazaM, BropuuHoe coOBITHE HE ABISETCA MOMHOCTEIO
pa3paboTaHHBIM, MO3TOMY NoMemaeTcs B pomd (cM. puc. 1.13).

Konu4ecTeHHbIE XAPAKTEPHCTHKH BTOPHYHBIX OTKA30B Heolxomm-
MO OLEHHTE COOTBETCTBYHOLIMMH METOIAMH, NOCIE Yero OHH CTAHOBAT-
cA HCXOAHBIMH coORTHAME. OmmboyHaA KOMaHOA «HET HANPAXEHHA Ha
3eKTPOIBHIaTeNey BOIHHKACT MPH OTKA3E COCENHHMX ieMenToB. B ne-
peBe 0TKA30B MpeJCTaRIeHa eTANBHAA MpopadoTka 3Toro coDRITHA.

B wWrore mpHXoaMM K coOLITHIO «NpPeJOXPaHHTENE HE NpPOBOOHT
TOK». 3710 coOBITHE MOXET NMPOMCXOAMTE H3-33 MEPBHYHOIO OTKAa3a
NPeIOXPAHHTENA HIH €ro BTOPHYHOTO 0TKa3a. MokHO BBECTH COOTBET-
CTBYIOLIYI0 OWHOOMHYI0 KOMAHOY, OJHAKO, BCE IIEMEHTH LENH pac-
CMOTpPEHBI panee, H He Omn0 00HAPYMEHO OTKA30B, BRIIBIBAIOIIHX 3TO
cobriTHe, CnegosaresHo, MOXKHO HE YYHTHIBATE JAHHYK OLIHDOYHYIO
KOMAHIY, T.€. JEPeBO OTKA30B MOCTPOEHO MONTHOCTEIO.

1.6.3. lepero cobuiTHil

Jepeso cobbITHIl HenoNe3yeTca LIS ONpeneieHHs NOCHeNoBaTelb-
HOCTH cOOHITHI NpH aBapHH, NPH 3TOM NPHMEHACTCA NpAMas, T.e. HH-
NYKTHBHAA Noruka: «YTo cnydyHTcs, ecnu...». PAccMOTpHM MpHMEp no-
CTPOEHHA fepeBa OTKA3OB IMPH aBAPHH C NMOTEPEH TEIUIOHOCHTENA A
THNHYHOH ATOMHOH INMEKTPOCTAHIHH. ABApHA HAUMHAETCA C pajpylue-
HHA TpyGOMpoBOaa, HMERIEero seporTHoCTs Py (pre. 1.14). Ananuin-
PYHOTCA BOIMOMHBIE BADHAHTLI PAIBHTHA CODBITHI, KOTOPBIE MOTYT NO-
CNeNOBaTh 33 paspyleHHeM TpyGonposona. Jepeso cobutuil n3obpa-
#aeT BCE BOIMOKHEIE AnkTepHATHBH! (M HX BepoATHOoCcTH). Ha nepsoii
BETEBM PACcCMATPHBAETCA COCTOAHHE WIEKTPHYECKONO NHTaHHA, Ecau
NHTAHKHE eCTh, MOJBEPraeTca AHANHIY aBAPHIHAA CHCTEMA OXJIAKICHHSA
AKTHBHOH 30HB peaKkTopa.
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B C
dnextpo-  Apapuitian
NHTAHHE CHCTEMA  OX-

NARIEHHA
peaKTopa

Puc. 1.14. Tlpumep aepera cobrrmaii.
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A B C D E
[Monoura AnexTpo- Apapufinas  YoancHue LlenocTHOCTE
Tpyho- MHTAHHE  CHCTEMA OX-  PAgHOaK- JAMEHYTOMD
npoBoaa AEKACHHA THEHBIX KOHTYpa
peaxTopa MpOAYETOB
.Flp..' = F,J.,
Yenex P ——
1=Py
Fe _'_:
Han-
LHHPY 1O
uee
cobrTHE
——
Orxas
Py PiEPy

Puc.1.15. Ynpoiennoe aepepo cobuITHil

Orkas asapuiisol cHCTEMBI OXNAKICHHA ¢ BEPOATHOCTBI0 Py Mo-
ET NMPHBECTH K PACIUIABNEHHI0 TOMIHBA H YTeuKe PaIHOAKTHBHBIX
nponykroe. PaborocnocoDHOCTE CHCTEMB YAANECHHA PAIHOAKTHBHEIX
OTXO/IOB, B CEOIO OMEpENh, MPHBOIHT K MEHBIIHM YTEUKaM, YeM B CIly-
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4ae ee OTKa3a. PaccMorpes Bece BapHaMTEl [epeBa OTKA3OB, MOMYYacM
pasiHYHEIE BADHAHTEI BOIMOMHBIX YTEYEK H HX BEPOATHOCTH JUIA pa3-
JIHYHBIX CHEHAPHEB Pa3sBHTHA ABAPHH.

Ha npakTHke ymaercd yNpocTHTE NOCTPOSHHOE NEPeB0 OTKa30B. B
HallieM MpHMEpE, B CIY4ae OTKA3A WIEKTPHHECKOro MHTAHHA HHKAKHE
CHCTEMBI 3ALIHTEI 3a1eHCTBOBAHE! DBITE HE MOTYT. YNpolleHHOE Hepeso
OTKa30B, NMpHBENeHHOe HA pHc. 1.15, He comepmur Beibopa B cayuae
OTCYTCTBHA JIEKTpOnHTaHHA. B 3ToM ciyyae npoHCXomMT oMeHb Gomb-
mas YTeYyka ¢ BepoOATHOCTHIY PyxPp. [logcuer wonuuecTs yTeuxH pa-
AHOAKTHBHOTO MATEPHANA [N4 KaKIOT0 BADHAHTA PAIBHTHA ABAPHH M
ux rpajuueckoe npeacrasnenne naer daxTHyeckn kpusywo dapmepa,
KOTOpas MOMKET CAYKHTE OLEHKOH HANCHKHOCTH PLAKTOPA.

Kpueas dapMepa 3T0 3aBHCHMOCTE MEXIY cpeaHeil BenH4HHOH pa-
JHOAKTHBHBIX YTeuex B aTMoC(epy H3 PeaKTopa H BEPOATHOCTHIO ITOTO
coDBITHA — CNANANIIAS KPHBAR, OTIeNAm0Was o6nacTs HEJONYCTHMOTO
PHCKa (BhlNEe W npagee) oT 00JaCTH NPHEMIEMOTO PHCKA (HIGKE H ne-
Bee).

1.6.4. [lepeBo pemenuii

Hepero cobuThii MoseT DeITh npeobpasosano B Aepero pemenni. B
HEM PaziH=a0T Yiusl cobemHi P H yans pemenni D (puc. 1.16).

..-”/
‘-\.\\

Puc. 1.16. Yane cobumuii P # yansl pemenwii D

D

[Mpeanonaraercs, 4ro B yanax cofwrmuil BeIGOp nanbHEeHIIEro nyTH
5y OTIPEIENAETCA BHEIUHHMHE YCAOBHAMH ¢ COOTBETCTBYIOIHMH BEPOAT-
HOCTAMH p(5,), 8 B yanax peieHnii — neficteuaMu (anbTepHaTHBaMH) ol
anua, npuuaMaromwero pemennsa (JITIP). Bee sossomHsie aeiicTBHA
MOMHO CBA3ATE C yanamu pemenuii. [Tpumep nepera pemennii npuse-
neH Ha puc. 1.17.
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-DJ' 'DJ 4
\ Cs

D,
Cs
Yanel pemennii Yl cobbTHil [MocnencTaua

Puc. 1.17. CxemaTHueckoe H3obpakeHHe fepesa peleHui

B yane [ BOaMOMKHEL TPH BAPHAHTA pelleHHii M, COOTBETCTBEHHO,
TpH BapHawTa aeiicteui dy: D)~ Dy, Dy- Dyw D= Dy. B yanax cobuThi
P; — Ps po3MOMHB padiHuHble cAyvaiiHBle NOCAEOyOUIHE PEATHIALIHH
5y Obiee yneno nefcTeni u cOOBITHIE 308CH NPEICTARICHO CXEMATHY-
HO.

Hepesea pelueHHil HepapxHyecks npencrasnmior coboil noruueckue
CTPYKTYPH! MPHHATHA pelieHnH, 4To oferdyaer npouece yACHEHHA 3a-
0a4H H BIpADOTKH NMpaBHABHBIX peleHnH. [epesba pelIcHHH NErKo
MOANAKTCA MOZHQHKALMH — HX MOXHO JONOIHHTENLHO Pa3BHTH HIH
YMEHBILIHTE MYTEM HCKIIOHMEHHA BETBEH, He HMEIIIHX 3IHAUCHHA.

B otnHumse oT W3IBeCTHOH MaTpHIE! pelieHWil nepessd PeleHHH no-
IBONAKT HAOMONATE BPEMEHHOM XOA Mpouecca NPHHATHA pemenuii. C
ApYTOi CTOPOHEI, NepeBkd pellieHHi B oblneM ciydae Henb3a npeacTa-
BHTH npocToii matpuued pemenuii. Takum obpazom, MoryT OsITe nipe-
CTAB/NEHE TONBKO OTAENLHEIE 3Tankl npouecca. Pazbuenne Ha >1ank
NPOBOAAT TaK, YT00EI BEIDOP pelieHHs HAYHMHANCA C HEKOTOPOTO Y3na
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PelieHH, OT KOTOPOro HCXOMAT OAHA MIH HECKONBKO BETBeH, npen-
CTABNAKILUMX BAPHAHTE! pelleHHi. 3aTeM cnenyoT y3nel cobuiTHil, a B
KOHLE — EOHEYHBIE COCTOAHHA C COOTBETCTBYHOLHMH 3HAYEHHAMH BbI-
XoaHsiX napameTpos. Ecim 3a yanamu coGeimhii onats chnenyer ysen
pelieHHi ¢ COOTBETCTBYIOUIMMH AEHCTBHAMM, TOTA 3TO M MOCHeNY0-
LlHE pa3BETBICHHA OTHOCAT K Oonee moanxel cranuu seiGopa petneHns.
CnenopaTelbHo, MOMHO NPOCNEHTs BECh MYTEH OT HAYana OO KOHLA
Nepesa peleHns.

MOKHO MEepesecTH [JepeBo pellleHHH B MOCNEA0BATENBHOCTH MaT-
pHL, COOTBETCTBYIOWIMX OTAENbHBIM 3Tanam nponecca [2]. [Ipumenss
onpefeaeHHYH NOCNeA0BATENEHOCTD IIAr0E Ha KAWKIOM 3Tane, MOMHO
pa3bHTs MHOTOATANHOE AEPEBO PeLeHH Ha PAll OJHOITANHELX, Kax10-
MY H3 KOTOPBIX COOTBETCTBYET OJHa MATPHLA pPeLUCHHIA.

PaccmoTpuM xapakTepHeiil npuMep NepeBa pelleH i ¢ OAHHM Y3/I0M
peiieHui 1 TpemMa yanami cobprTiit (puc. 1.18) [2].

Hyfd;,sy)

ﬂ;:(d;--'?ﬂ

Haifdasy)

Mzafds53)

Hayfds,sy)

Hya(dy52)

Puc. 1.18. Tpumep nepesa peinexHii
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Tpu BeTsH, HCXONSIIHE W3 y3Na pewieHni, npeacrasnsror coDoi
ANETEPHATHBHEIE BAPHAHTE AeiicTeHil 4y, db 1 &y (Hanpumep, COOTBET-
CTBEHHO, HEIHAYHTENLHEE, cpenHue W DoneliMe pacxonsl Ha Delomac-
HoCcTs). [lapsl Berseil, HCXONAUWMX W2 Y3N0B CODBLITHH, MPEACTABIAKT
cofoil pasnHuHEIe CIy4aifHble HCXOMB! §) HIH $3 C BEPOATHOCTAME p(sy)
H p{53) COOTBETCTBEHHO.

Haa i-ro pewenus, oHO03HAYEHHOTO &), Pe3yNLTAT KOMOHHALUHH CO
CLIEHAPHEM §; eCTh napa (d,5;). Pasmep nocaenctsui, accouHHPOBAHHEIX
¢ mapoit (d.s), =1, 2, ..., m; /=1, 2, ..., m obo3Ha4YEH KaK L.

(cudaemoe IHAYEHUE PEIVILIMANT.
Jna onpefeneHHds ONTHMANBHOTO PelleHHA BRIYHCIHM OMHIAEMOES

JHayeHue pesynbrara Efa;] nna kaxnoit u3 n ansrepHa™is (n=3, m=2):

Ela]= iF(S;]#.g,-- (1.34)

f=1

OnTeManeHas ATbTEPHATHBA ONPENENACTCA MaKCHMH3aUHed no i,
paccMaTpHBas IHAYEHHA PE3YALTATA KAk, HANPHMED, 3HAYCHHA HAleH-
HOCTH, hopmynoi

Iy

E .o mf::-:{E[a,]}. (1.35)

1.6.5. MapxoeckHii ananns

Jina npoBejeHHs OLEHOK HANEKHOCTH WHPOKO Henonsiyercs Map-
KOBCKHH auanu3. Meroa Ha3sBaH B YECTE POCCHHCKOTO MAaTCMaTHKa,
Auapes Angpeeswda Mapropa (1856-1922). MapKoBCKHH aHANH3
BECEMA MOJE3CH [NA MOOENHpPOBAHHA 3IEMEHTOB (CHCTEM) C IBYMA
BOZMOMHBIMH COCTOAHHAMM: HCMPABHOE COCTOAHHE M COCTOAHME OTKAa-
3a. [Tepexo/l H3 HCPABHOTO COCTOAHMA B COCTOAHHE OTKA3A HAILIBAETCA
OTKa30M, 00parHeli nepexon — pemonToM. B cioydae, ecnu 3NeMEHT He
BOCCTAHARNTHBAEMEIH, COCTOAHHME OTKa3a npoao/pkaeTca seyHo. Map-
KOBCKHi anann3 0azupyeTca Ha CACOYIOWHX TPeanoNoKeHHAX

® YACTOTA OTKA3OE H PEMOHTOB MPEANONaraloTes MOCTORAHHBIMH,
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* BEPOATHOCTE MEPEX0/a H3 OJHOTO COCTOAHHA B Apyroe 3a dHKCH-
POBAHHBIH BpeMeHHOH HiTepBan Af onpenensercs kak adf, rae o — uH-
TEHCHBHOCTE MEPEX0oB (MHTEHCHBHOCTD OTKA30B A H HHTEHCHBHOCTD
PEMOHTOB Ji},

* BEPOATHOCTE Gonee 4em onHOro nepexona (aByx u Gonee) B Teye-
HHE MAIOr0 HHTEpBana BpemeHH Af npeHebpexuMo Mana (T.e.
()= (ad)—0), (

¢ COOBITHA He3aBHCHMB! OIHO OT JPYroro,

IIpumenenne MapkoBCKOro aHATHIA PACCMOTPHM Ha npHMepe,

Ilpumep 1.4,

HikeHepHas CHCTEMa MOMET HAXOMMTHCA B OJHOM H3 IBYX COCTOR-
HHH: MCTIDABHOM MNH 0Tka3a, COCTOAHMA CHCTEMBI MPEICTABIEHE! HA
prc. 1.19. HurencHBHOCT: OTKa30B A, WHTEHCHBHOCTH PEMOHTOB |,
TMony4umM ypasHenus Ana MokazaTeneil HANEKHOCTH M HEHALEKHOCTH
{:u}::remu H CPEJHETO BPEMEHH [0 OTKa3a (cpeaHsas HapaboTka 10 oTKa-
3a).

Henonesys Mapkosckuii MeToq, sanumem cremyoume YpaBHEHHA
s anementa puc. 1.16:

Py(1+Af) = P.(1-AA1), (1.36)
B(t+A0) = c+(AADB(1), (137)

rae Fi(1+ At)— peposTHOCT TOro, 4T0 BO Bpema (f+ Af) cHcrema
HAXOIHTCA B COCTOAHMH i, i = () (HcpaBHOe cocTosnme), i = | (cocToa-
HHe oTkaza); Fi(1)— BepoaTHOCTE TOrD, 4TO BO BpEMA ! CHCTEMA HaXo-
AHTCH B COCTOSHHH [, | = 0 (McnpasHoe coctoanue), i = 1 (cocTosnne
OTKa3a); A — HHTCHCHEHOCTB OTKA30B CHCTeMBI; AA! — BEPOATHOCTE

OTKa3a CHCTeMB! B HHTepBane Af; (1- AAf ) - seposTHOCTE BezoTrazHOi

paboThl CHCTEMB! B HHTEpBANe BpeMenH Af, KOT/Ia CHCTEMA HAXOIHTCS
B COCTOSHHH ().
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A
McnpaeHoe Coctosarne
COCTOAHHE u OTRA3A
0 1

| Pric. 1.19. JnarpamMma nepexofos V1A COCTOAHHI 31EMEHTOR

IMepexons k npemeny B ypaprennax (1.36) u (1.37) nomy4aem:

jim B+ AN=F(0) _dR() __p ) (1.38)
fti—0 AfF it
H
lim H{I+N}—ﬂ(f}=ﬂﬂ[ﬂ ="I'H:IU}' (1.39)
Ar—+0 At dl
B momenT =0, Pi0)=1u P{0)=0.
Peman ypasnerna (1.38) u (1.39) nomy4aem:
|
B(O=R (=", (1.40)
P(=UR(=(-e"), (1.41)

rae R,(f) wanexHocTs cHcTeMbl B Moment f, a UR () — nenanex-

HOCTH CHCTEMB! (MOKA3ZATENh HEHANEKHOCTH) B MOMEHT BPEMEHH 1.
Cpennee BpeMa 10 0TKa3a

1

MTTF, = :jn,{r}.:fr = :[e“’t‘dr == (1.42)

1.6.6. MeToa nexoMno3HUHH

3TOT METOJl MCnoMb3yercd, YTo0R OLEHHTE HANEKHOCTh CHOMHEIX
cucreM. Ilpu 2ToM chnomnas cHerema pasnaraeTca Ha Dojee mpocTeie
NOACHCTEMBl ¢ NpHMEHEHHeM MOHATHA YCloBHOH BeposTHocTH. Ha-

AEHHOCTE CHCTEMBI MOMYYAETCA MyTeM KOMOHHHDOBAHHA MEp Halew-
HOCTel MOJCHCTEM.

[lepeeiM menoM OTHICKHBACTCH KNIOMEBOH J/IEMEHT, KOTOpPBIA Mc-
NOJB3YETCA JUIA AEKOMMNO3HUHH JanHoH cHerembl. Heyaaunmil smbop
ITOr0 INEMEHTA NMPHBOIHT K HH3KOH 3ddekTHBHOCTH pacueTa HameH-
HOCTH cHCTeMbl. Kak npasuio, nponuibii onsiT o6EMHO HIpaeT BeTy-
Y0 pOJik B MPABHARHOM 0TDOpE KMIOYEROro MIeMeHTa.

[Tepsmiii Wwar COCTONT B TOM, YTO KIHO4EBOH IMEMEHT, CKDKEM X, 3a-
MEHAETCA IPYTHM JIEMEHTOM, KOTOpPHIH HHKOTIA HE OTKAa3bIBAET, T.e.
HAIEKHOCTE KoTOporo cocrasnser 100 %. Bropo# mar coCTOHT B TOM,
4TO KIHOYEBOH JMEMEHT 3aMEHAETCH APYTHM 2MIEMEHTOM, ¢ HeHaIek-
Hocte 100 % (T.e. oH nonHoCTEIO yaanseTca W3 cHeTeMel). Ilpw Takom
CLEHADHH HAEHKHOCTE CHCTEMBI ONPEEIACTCA KaK

R, = P(x)P(cucmema pabomaem/ anemenm pabomaem) +
+ P(x)P(cucmema pabomaem/ anemenmomuazan),  (1.43)

rae R, — HanesHocTs CHCTEMB,

P(x) — HamexHOCTh KIKYEBOT0 MEMEHTA X;

P(x) — HeHaneXHOCTE KAHOYEBOr0 JNeMeHTa X,

P(cucmema pabomaem [ anemenm pabomaem) — HANEKHOCTE CHC-
TeMEI, KOT/Ia X aDCOMOTHO HANEHKEH;

F(cucmema pabomaem ! snemenm omiagzan) — HANEKHOCTE CHCTE-
MBI, KOTaa X abcomoTHO HeHANEKEeH.
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AHATOTHYHO HEHANEKHOCTE CHCTEME] ONPEICNACTCA KaK

UR, = P(x)P(cucmema omxasana/ snemenm pabomaem) +
+ P(x)P(cucmema omrasana | anemenm omxasan),  (1.44)

rae P(cucmema omrkazana | anemenm pabomaen ) — HEHANEKHOCTH

CHCTEMBI PH a6CONMIOTHO HANEKHOM X,
P(cucmema omxazana [ a1eMenm omykazai) — HEHANEKHOCTE CHC-

TeMBl NPH A0COMIOTHO HEHAJEHHOM X.
[TpuMeHeHHE METOMA PACCMOTPHM HA CAEHYIOMIEM MPHMEPE.

Ipumep 1.5.
Ha pucyHke 1.4 nNpHBENEHA CXEMa MOCT2 C MATEI0 IEMEHTAMH,

HMEIOLIMMH HagexkHocTs R, § = 1, 2,..., 5. OnpefennM HaJeKHOCTE
CHCTEMEI C HCMONB30BAHHEM METOAA ACKOMIO3HLIHH,

MMpexae Beero, BeifepeM aMEMEHT ¢ HANEKHOCTBIO R; B KauecTse
KmoueBoro anemedTa. PaccmatprBad ero Kak abComoOTHO HANEeWmHEIH,
nomy4aeM noacHcTemy pHc. 1.20, a. YOHpas 3TOT JIEMEHT B Npeino-
nosxesnd ero 100 % HeHAZSKHOCTH H3 CHCTEME!, NOMYYaeM NOJCHCTE-
MY, MpeACcTARTeHHY0 Ha puc. 1.20, b.

i e W e

C1-
Ry
[n) 1]

Puc. 1.20. [IpuMeHeHHe METOAA JACKOMITOZHIIHH.

Ins noacucremed puc. 1.20, a monyyaem 3HAYEHHE €€ HANCHHOCTH
KaK

R, =[1-(1=R)Y1-R)[I-(1-R)Y1-R;)].  (1.4)
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Ecnu anemenTs HOoeHTHYHEL, T.e. R;=R;=R,=R.=R
R, =[1-(1-R)’T. (1.46)
AHATOTHYHO /1A MOJACHCTEMEI, Npe/CTaBeH 0l Ha pue. 1.20, b
R,=1-(1-RR,)1-R.R). (1.47)

JIns HASHTHYHBIX AIEMEHTOB NOC/NEIHES YPaBHEHHE NEPEXOIHT B

R,=1-(1-R)y*=2R*-R". (1.48)

HanemHocTs W HeHAIEXHOCTE KTIOYEBOTO AMeMenTa 3 IAMAKTCA,
COOTBETCTBEHHO, KaK

P(x)=R, (1.49)

P{I] =(l- Ra:i

P(x)=R,

P(x)=(1-R). (1.52)

Moactapnas nonysenHsle Bupakenna (1.45), (1.47), (1.51) m (1.52)
B (1.43), nonyuaem:

R=Rs[1-(1-R,)(1-R)[1-(1-R:)(1-Rs)]+
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H1-Ra)[1-(1-RR:)(1-R4R5)]. (1.53)

Ina waeHTHUHBIX 3nemenToB (1.53) TpanchopMupyeTca B Belpae-
HHE

R=R(2R-BV+1-R)2R*-R*=2R*+2R*-5R*+2R’, (1.54)

Taxum ofpaszom, ypasHenns (1.53) # (1.54) npeacrasna0T HANEK-
HOCTE PACCMOTPEHHOH LENW ¢ PasiHYHEIMH MO HANEHKHOCTH H WICH-
THYHEIMH 10 HAAEAHHOCTH JNEMEHTaAMH, COOTBETCTBEHHO.

1.7. METOWKA H3YYEHHA PHCKA
MeToaMKa H3yUeHHA PHCKA BKITIOMAET HECKO/BKO CTAIHI.

Cmadus I: [pedsapumenwnriti anatus onacuocmeit (IA0).

Onpedenenue cucmemui.

PHCK HA MPOH3BOACTEE CBA3AH ¢ GECKOHTPOJILHBEIM BHICBOOOM/ICHH-
eM JHEpTHH WIH YTeukaMmy paiuoakTHeHe peuiects (PB), win Tokcu-
yeckHx Bemiects. B 3ToH CBAIH OnpefencHHBIE YYACTKH NPEANPHATHA
MpencTaBAioT GONbIIYID ONacHoCTs, YeM apyrue. Tlostomy B Hauane
aHANH3a CNenyeT pasdHTh NPEANPHATHE HA NOJCHCTEMSI, JUIA 3TOTO HE-
0OXOOHMO BLIABHTH YMACTKM H (WIH) KOMIOHEHTHI, KOTOpLIE ABIAIOTCA
BOIMOKHEIMHE HCTOUHHEAMH GeckoHTponbHEIX yTedek. Takum obpaszom,
NEPBRIMH LIArAMH ABIAITCA:

IHlaz 1. BeipneHHe HCTOMHHKA ONACHOCTH (B3PBIBEL, MOMXAapLl, YTe4-
KH H T.IL).

Illaz 2. Onpeneneuie yacTed MOJACHCTEME], KOTOPEIE MOTYT BI3BATD
YTH OMACHEIE COCTOAHHA (PEaKTOpbl, EMKOCTH H XPaHWIHIIA, YHEPTCTH-
YECKHE YCTAHOBKH H NP.).

Ipy noMcke MOACHCTEM, KOTOPBIE MOTYT BEISEIBATR ONACHHE CO-
CTONHHA, MOME3H0 COCTABHTE H HCMOJB30BATE CMNHCOK KIOUEBBIX CI0B H
BEIpGKEHHH A1 oOHApY:KeHHS TeHICHLMA K HIMEHCHHMAM: «Oombiue
qeM», (MEHBIIE HeM», «YaCcTh H3M H Ip.

CpencreamM K JOCTIDKEHHIO NMOHHMAHHA OTIACHOCTEH B CHCTEME AB-
NAETCH HHAKEHEPHEIT aHATH3 M JeTanbHbil aHatn3 pabotel 0bopyaoBa-
HHA W OKpy#atomieii cpenst. [Ipn 3ToM BaxHO 3HaTL Npaswia Gelonac-
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HOCTH, BIPBIBOONACHBIE YCIOBHA, CTENeHs TOKCHYHOCTH, YCAOBHA BO3-
TOPAHHA W JApPYTHE JEeTanH NpOTeKaHHA NPOLECCOB B CHCTeMax. 3aech
MOMCT MOMOYE COCTARIEHHE MEPEYHA HCTOUHHKOB 3HEPIHH H COOTBET-
CTRYIOIMX onacHocTed [1].

Ha aroil cragns HeobXoauMe! M OTPAHHYEHAA HA aHamm3. Tak, Hele-
necoofpasHoe AeTANTBHO HIYHATh NapaMeTphl PHCKA, CBAZAHHOTO ¢ pa3-
PYIIEHHEM, HANPHMEP, EMKOCTH ¢ HeQTENpOIYKTAMH B pelyikTare
CTONIKHOBEHHA C Hell camonera. Ho apnaumoHHKE kaTacTpodsl, 3emie-
TPACEHHS M [APYTHE MANOBEPOATHHIE BHIEI onacHocTel Heobxoanmo
NPHHATE BO BHHMaHHE NpH ananuse pucka a1 ADC B CBA3H © BOIMOK-
HeIM GonbmmM Macimrabom HebGnaronpuaTHeix coOwrruil. [Tostomy He-
OOXOHM CAeay OLHIE war,

Illaz 3. Beenenve orpaHi4YeHHH Ha aHATHS.

Hanpumep, Heobxonumo pelnts, DyaeT I BXOOWTE B aHANM3 [de-
TANBHOE HIYHEHHEe PHCKA B pesynsTaTe aumeepcHi, cabotaka, BofiN,
3EMIETPACEHHIE H Mp.

Lleneto cragum | ananusa pHcKa SBAAIOTCH OoNpeeNeHHe CHCTeMEl H
BEIAB/ICHHE B ODIIMX YepTax MOTEHIHANBHEIX OMACHOCTEH.

OopHas cxeMa KiaccHHHKALINN OTACHOCTEN BEIIOYAET:

wnace [ - sppexTs;

knacc Il — rpannunsie ddherTel;

knace 11 — kpUTHYECKHE CHTYALIHH;

knace [V — karactpodmHueckie MocneIcTBHA.

HeofxonuMo HAMETHTE NPeNyNpeIHTeNbHEIE MEPEI (ECITH OHH MOTYT
ObITB NMPHARTHL), 4TO0B HCKMIOYHTE aBaphH knacca IV H, BOIMOMKHO,
xnaccoe 111 # 11, BoaMosHsie pelieHHs, KOTOPEIE MOTYT OBITE paccMoT-
PEHE, NPHBEACHE] B BHIE NepeBa pewennii Ha puc. 1.21.

3HAYHTENEHYIO MOMOIE MOTYT OKAa3aTh CTAHAAPTHEIE OPMEI, TPH-
HATHe npu nposegeHHH [TAQ B pasnHYHBIX OTPACTAX NPOMBIINEHHO-
cre. Conepmanne >1HX GOPM HOCHT OMHCATENBHBIR XapakTep C nepe-
YHCTCHHEM KAk OTOeNLHBIX COOLITHI, TaKk H KOPPEKTHPYHOIIMX AcHCT-
BHHA, KOTOPBIE MOTYT ObITh NPEANPHHATE B OTBET Ha 3TH CODBITHA.

Bonsinoe 3HavenHe NpH BemonHernn [TAO HMeeT y4eT rpaHHYIHEIX
ycnonnit ang ofopyaosadHa M nmoacucTeM. Masecten knaccHueckmi
cnyuail, npoHIcWeMIHA HAa panHeidi cragum pazpaboren GanmHcTHYe-
ckux paxer CLLIA w3-3a npofinem conps:keHHs MeKTpoHHEX Onokos. B

49




BBEJIEHHE

HCNPABIEHHHA

B MPOEKT

OBA

MEPOTIFHATHA

OBECNEYEHHE

HEHMITATHBIX jP———p

JNERCTBHA

\

;

PELUHIEHHE
YCTPAHHTD

HIIH

YMEHBUIHTDL

OMNACHOCTE

ﬁ

ONMACHOCTH
HARIEHKI

H
OINPEJEJEHBI

PEIIEHHE
NMPHMHPHTRCH

C
ONACHOCTAMH

OMACHOCTH l

HE

HAHJIEHBI

BBINMOJTHEHHE

AHAITH3IA

OMACHOCTEH

Lh
=

Puc. 1.21. [lepeso pemennii qns aHaNH3a onacHocTedl

pe3yabTare apapHii OBUIH YHHYTOMKEHbl CAMH PAKEThl M IIAXTHBIE CTap-
TOBBIE KOMIUIEKCH CTOHMOCTBRI0 HECKONBKO MHITHOHOB Jonnapos [1].
Cnenyer OTMETHTB, 4TO B PAXIHYHEIX OTPACAAX MPOMEIIEHHOCTH
METOAHKH H3y4eHHd Oe30MacHOCTH MOryT painuuatkcs. B ycnoeuax
OTCYTCTBHA AHPEKTHBHEIX JOKYMEHTOB, NMPEANHCHIBAIOIMX HCTOAL3O-
BAHHE ONPENENeHHEIX NPOLELYpP, NPaKTHEA H TEPMHHOIOIHA, HCNOAb-
IYeMBIE B MPOMBIILTEHHOCTH M OTHOCAIIHECH K CTaaMH |, MoryT Baphm-
poBaTkCA B WHpokHX npenenax. B uenom [MTAO ecte nepsas noneiTka
BRIABIEHHA ODOPYIOBAHHA CHCTEMB! H OTAENBHLIX CODBITHI, KOTOphIE
MOFYT NPHBECTH K BOIHHMKHOBEHHIO onacHocteil. Kak nmpaeuno, stor
AHATH3 BRIMOIHASTCA HAa HAYAJIBHOM Tane paspaboTkH CHCTEMEL.

Cmadur II: [locredosamensnocmu onackeix cumyayusi, depeso co-
OwimuL, depeso OmKazoe.

Cranus Il ananusa vaunxaercs ofkYHO nocne Toro, Kak GsUIO BEI-
Gpano ofopynoeanne W onpeleneHa KoHHrypauds cucremsl [lpw
ITOM HCMOIBIVIOTCA, KaK MPaBWIo, MeTonsl, GasupylolMecs Ha He-
NONL30BaHUHK Jdepesa coDBITHH H JepeBa OTKA30B, a TAKWE APYIHe Me-
TO/EL.

B kavecTse npHMepa paccMOTPHM BapHAHT H3Y4eHHA De30macHOCTH
peakropa. Puc. 1.22 npencrapiaser ceMb IIABHBIX 33784, PeliaeMbx
npH aHanuse GezonacHocTH peakTopa. [pennonosum, Ha cragun | Gwi-
N0 YCTAHOBJIEHD, YTO OCHOBHOH pHCK oOYCHOBICH PaaHOAKTHBHBIMH
yreukamu. Craaua 11 cornacHo puc.1.22 HaYHHAETCA C PACCMOTPEHHS
MEPBOH 3aJa4H — ONpeleneHHa NOCIeN0BaTeIbHOCTH Pa3BHTHA aBapHH.
B 310l cBA3M Ha craauy | OELIO BHIARIEHO, YTO KPHTHYECKOH 4aCThIO
PEAKTOPa, ¢ KOTOPOH HAYHMHAETCA Pa3BHTHE aBapHH, ABIACTCA CHCTEMA
oxnaxaeHHa peaktopa. CleqopaTenbHO, aHAMHI PHCKA HAMHHACTCH
NPOCASKHBAHHA MOCIEI0BATENIBHOCTH BOSMOMKHBIX CODBITHIE ¢ MOMEHTa
BEIXOJA H3 CTpoA TpyDoNpoBoAa OXMAAMTENA (HHHLUHHPYIOWEro cobel-
THA), BEPOATHOCTE KOTOpOro paexa P, (cm. puc. 1.14).

Benwuuna P, moxker OBITE NONYYEHA, HAMPHMED, C HCNONBIOBAHHEM
Aepesa OTKA30B, 00LEIHHAIILEND COOTBETCTBYIONIHM 00pa3oM JKCne-
PHMEHTANBHEIE JAHHEIE M0 OTKA3AM IEMEHTOB M OMHOKAM 4enoBexa,
B cnyuae oTCYTCTBHA HHPOPMALMH MOTYT OBITH HCIIOUIB30BAHE METO/IB!
MOMYYeHHA JAHHBIX, KoTopele obeyxaatotea Huxe. [Mpouenypa subopa
napaMeTpoB MpelcTaBneHa Ha pue. 1.22 xax 3ajava 2,
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B coorsercreun ¢ puc. 1.14 nocne paspywenus tpybonposoga ox-
NAIWTENA AHANHIHPYIOTCA BOIMOMHEIE BAPHAHTH PalBHTHA CODBITHH,
KOTOPhIE MOTYT NOCAEAOBATE BCAEH 32 3THM.

B Bepxnel wacTH gepeBa NpHBEISHLlI OCHOBHBIE CHCTEMBI H CODHI-
THH, CNEAYIOLIME 3a nmonoMkoil TpyGonposoaa (4). Tak, paccMaTpHea-
€TCcA cocToAHHe MekTponyTanua (B). Ecan anextponuranHe orcyTeT-
BYET, TO HHKAKHE ApPYrHe CHCTeMEl, KAK NMpaBuno, He pabotatot. B stoM
cay4ae aepeso coOBITHI cBOOMTCA K ynpomerHoMy (oM. puc. 1.15). B
HEM HET BRIDOPA B CAY4ae OTCYTCTBHA MICKTPONIHTAHMA — NPOHCKOIHT
OuYeHs DONBIIAA yTeyka ¢ BepoaTHoCTI0 PyxPp. Ecnu me snextpude-
CKOE MHTAHHE eCTh, MOABEPracTCA AHANHIY ABAPHIAHAA CHCTEMA OXJIam-
nenua peaxropa (ACOP). Ee oTkas ¢ BepoATHOCTED Pr; NPHBOOHT K
NOCNeN0BATEIHOCTH cODBITHIL, NpencTaBneHHbIX Ha pHc. 1.14.

1. Onpene- 4. Pacnpo- 5. Bo- 6. OG-
NEHHE M- 3. ¥ TeuKa CTpaHEHHE AeficTene (1138
chReaosa- MpoayK- PB 8 ox- H& 3A0- CUEHER
TEABHOCTH [ ToB AcAc- @ pyxaiomcH B poBecH 4 phcka
PaIBHTHA HHA cpeae MATEPH-
AP ANEHBIE
HEHHOCTH
2. Bubop napa- 7. Ananns
METROR, XaPaK- APYrHX
TEPHIYVIMIIHN HETOYHH-
BEPORTHOCTE KOB pHCKSA

Puc. 1.22. Cems rnaBHsIxX 3a0ay, peluacMeIX MPH aHANTHIE
Ge30MacHOCTH peaKkTopa

Ecnn ACOP ne pabotaer, a cHcTeMa YOANCHHA PATHOAKTHBHBIX
npoayeroe (D) HenpasHa, TO yTeukH Merbie. [anee paccMaTpHBASTCA
UENOCTHOCTE 3AMKHYTOr0 KoHTYpa (£). PaccmoTpes Beck cnekTp cobri-
THH, MOXHO NONYYHTE BCE BOIMOMHBIE BEIHYHHEI Ana yTewexk PB.
Bepxuas perss nepesna ABNAETCHS OCHOBHBIM BAPHAHTOM, KOTOPBIH Moj-
BEPraeTcs AHANM3Y NpH npuemke peaxtopa. [Ipeanonaraercs, wro Tpy-
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GonpoBos paspyIlaeTcs, a BCe OCTANBHEIE CHCTEME! COXPaHsoT paboTo-
cnocoDHOCTS.

Mpy aHanHie ¢ HCNONB3OBAHHEM [BOHYHOH CHCTEMBl, B KOTOpDOJ
IMEMEHTHI WIH BHTOJHAT CBOH 11}"HHI.I.HH HIH OTKA3BIBAKOT, YHCNO
NOTEHUMANBHEIX OTKA30B paBHo 27, rae N — YHCAO aHATHIHDYEeMBIX
INEMEHTOB.

CoOBMECTHOE HCTIOJIL30BAHHE JePeBses CODBITHIA H OTKAZ0B MO3BO/IN-

€T BBIABHTH MOCHEN0BATENBHOCTH OMACHEIX CHTYalHH W OUEHHTE HX
BEPOATHOCTH,

Cmaoua II: Awanuz nocredcmeuti

Ha saxniounrensHO cTAAHH HIYYEHHA PHCKA NPOBOJHTCA:

e opuenka xonwuecTsa yreuxs PB ana xamnoro papuaHTa paiss-
THA aBAPHH (3a0a4a 3 Ha pac. 1.22);

s  pacyer pacnpocrpanenns PB B oxpymxaromei cpene (3anava 4
Ha pue. 1.22);

* OleHKa MOCNEICTBHI apapHH Ha 300POBLE MIOACH H MATEpPH-
ANbHEIE LEHHOCTH (3a0a4a 5 Ha pue. 1.22);

®  AHANH3 JPYTHX HCTOYHHKOB pHCKa (3anada 7 va puc. 1.22);

* puipabotka ofiiero MHEHHA O JaHHOM peakTope (3anaya 6 Ha
puc. 1.22) Ha OCHOBE CPABHEHHA C APYTHMH BHIAMH PHCKA.

Ha ocHoBaHHH pelieHH 3a0a4H 3 COCTaBIAETCA THCTOTPAMMa BE/TH-
YHH BEPOATHOCTEH B 3ABHCHMOCTH OT BeIMUMH yTeuek (puc.1.23).

18
£
§ PaxPey PAKP'NIPE: PaxPpyx PoatPa=Pg
E PAxPn‘. PaxPey i
&
Odens manas Manan Cpeguas Bonewaa  Ouens Gonsian
nﬂ-‘lul Fm

Puc. 1.23, IucrorpamMma YacToT AN paiHYHbIX BENHYHH YTEUeK
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[MpeoGpazopas 3Ty rUcCTOrpaMMy B KPHBYIO, MOMYy4HM (akTHUECKH
KpHBYI0 Dapmepa, KOTOpas MOMKET CIVKHTE Mepoil ouenkn GesonacHo-
CTH KOHKPETHOTO peakTopa. Bee npyrie EXoQHbIE BETHUHHB ARASIOTCA
creuHduIeckuMi 118 aHATHIHPYEMOro MPOEKTA H 3aBHCAT OT reorpa-
GuyeckHx ocobeHHoCTell MecTa CTPOMTENBCTBA, BKAKYAA METEOpPONO-
THYECKHE W JeMorpadudeckne nanHele. Ha Gase pemwenna sanay 4, 5, 7
MOMeET OBITH CHENaH BRIBOJ O PHCKE NAHHOTO peakropa (3anaua 6) B
CPaBHEHHH ¢ ApPYTrHMH BHIAamH pucka. Herpyawo nokasarts, 910 pHCK,
CBA3AHHEIH C AJEPHBIM PEAKTOPOM OYeHB M, Mo KpaiiHed mepe, Ha
HECKONBKO MOPAJKOB HIGKE BCEX PaccMOTPeHHbIX pHekos [1].

Cnenyer oTMETHTB, YTO CYWIECTBYIOT M APYTHE METOMLI AHATHIA
PHCKa, HAMpPHMED, AHANH3 KPHTHYHOCTH, SHATHI BHIOOB OTKA30B M MX
nocnencTerd W Ap. B moworpadun [1] onn npenctasnessl B nopaake
BOSPACTAHHA CAOMHOCTH H MOTYT OBITE MCIIOAL30BAHE B 33BHCHMOCTH
OT CREUH(HKH 3201394 H KBATHOHKALMH JHL, OCYLIECTRAMIOUIAX aHa-
TIH3.

1.8. BAMECOBCKHME CETH

bafecoBCKHE ceTH COCTABNAIOT KIACC BEPOATHOCTHRIX MojeneH ans
MOENHPOBAHHA JIOTHKH H 3aBHCHMOCTEH Memay nepeMeHHBIMH, Tpei-
CTABMAIOIIHMM CHCTEMY.

Metononoruio GafecoBckoro moaxona GyaeM NoHMMaTs B obme-
MPHHATOM NS 3TOTO NMOHATHA CMBICAE, TO €CTh KaK COBOKYMHOCTh
MPHHIHIOB NOCTpoeHHA, hopM H cnocobos nomyuenna [3]. 3auacTyio,
roBopa 0 DAHeCOBCKOH TEOPHH, HMEIOT B BHAY KakoH-mHGO oTaenbHbI
ee ACMeKT, HaNpHMep, cYOLEKTHBHOE TONKOBAHHE BCPOATHOCTH, METO-
JAOMNOTHE), OCHOBAHHYIO Ha Teopeme baifieca, DafiecoBCKyi0 TeopHio pe-
WEHHA H T.1L. B coBpemenHoM e npeacrasnenuy Gailecosckuii nomxon
ABJIACTCA CAMHOH TeopHell, KOTopas OpraHM4HO coyetaer B cebe TpH
TTABHBIX MOMOMEHHS:

1. TTapameTpsl HecnenyeMOR CHCTEMBI HITH MOJETH SBIAKTCA CIy-

YaHHBIMH, IPHYEM CIY4aiiHOCTE MOMKET TPAKTOBATRCA HE TOMBKO
B ODIIENPHHATOM CMBICTE, HO TAKKE KaK HEONpeneNeHHOCTb,
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CayuaiiHoMy napaMeTpy NpHIHCHIBACTCH ANPHOPHOE pacnpese-
NeHKe.

2. Pesynetarsl HabmoaeHHs H aNpHOPHOE pacnpeeieHne obbenn-
HAKOTCA MPH NMOMOILK TeopeMsl baileca ¢ LeNkO MONYYEHHA ano-
CTCPHOPHOIO pacnpeacIeHHa napaMeTpa.

3. CTarHcTHYECKHH BBIBOI HIH PELIAOIIEEe MPABHIO NPHHHMAETCH
HCXOA H3 MAKCHMM3AIHH OXHAAEMOH MONEe3HOCTH, B YacTHO-
CTH, MHHHMH3ALHH NOTEPb, CBAZAHHEIX ¢ MPHMEHEHHEM 3TOrO

MpaBHIa.

PaccMOTPHM KPaTKO KOKA0E W3 NPHBEICHHBIX MOIOMEHMIL,

|. Hurepnperauns cymaeHWHd B DalecoBCKOH METOLOJIOTHH BCEraa
HOCHT BEPORTHOCTHEIH XapakTep, NPH 3TOM CAY4alHOCTE TPAKTYeT-
CA HE TOJIBKO B KIACCHYECKOM CMBICIE, HO M Kak HeonpemencH-
HOCTE. BeposTHOCTHRIE CysROeHHs MOryT OHITE NMpeAcTaBIeHB B
OJHOM H3 TPEX BHIOB:

*  C MNOMOWIBK YACTOTHOMH (00OBEKTHBHON) HHTEPNPETALHHA BEPOAT-
HOCTH, BCTPEYalOWIEica KpaiiHe peiko, TaK Kak Npeanoiaraer
CYMIECTBOBAHKE HHOOPMAIHH H DONBIIOE YHCAO NPOLLILIX Okl
TOB;

* C MOMOIIBK PALHOHANBHEIX CTEMCHEH YBEPEHHOCTH, KOTOPBIC
A MPAKTHYECKHX 347184 NMPEeHMYUIECTBEHHO CBOOATCA K Mare-
MATHYECKOMY BBIPRKEHHIO OTCYTCTBHA ANPHOPHLIX 3HAHMIA;

* C NOMOLIBIO CYOBEKTHBHEIX YPOBHCH MOBEPHE, KOTOpHIE BHIpa-
HAT NEPCOHATEHOE OTHOLIEHHE MCCAEN0BATENA K HIYIAEMOMY
ABMCHHIO HIIH CHCTEME.

OrMerns, 4To o0JaCTH NPHMEHEHHA YKA3AHHLIX CnocofoB MpaKTH-

YECKH HE MEPeCeKalnTCA.

2. Meroaudeckoli OCHOBOH nepexoia oT anpHopHoil HHQOPMALHH,
dopManuloBaHHON B BHOC aNPHOPHOID PacrpeaeneHus, K anocre-
pHOPHOH HHQOPMAIHH MyTeM A0DABJEHHA IMITHPHYECKHX JAHHEIX
ABnAETCA Teopema baifeca. DakTHyeckH 3T0 ecTs mpouecc mocne-
JIOBATENBHOTO HakOMIeHHA gauHeiX. Ha neppoi cragmm H3ydenns
ABIEHHA HCCIEI0BATENE HMEET HEKOTOpOe MpeicTaRieHHe o CBOH-
cTBax ODBEKTA HCCNCIOBAHHA B BHAC HeOPMATHIOBAHHOIO ONEITA
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H 3MIHPHYECKHX NaHHBIX, MOMYHYEHHBIX NPH AHANOTHYHBIX HCCae-

Aosanuax. [lpu veneirannax obbexTa nossngercs Hoeas HAdoOpMa-

UHA, KOTOPAS KOPPEKTHPYET NpeAcTaBleHHe (BEPOATHOCTHOE CYHk-

AexrHe) o ceoficTrax obnekta. [TposexoanT nepecMoTp H NepeoLieH-

K2 AMpHOPHOrO NpeACTARIEHHS.

Cxema npollecca NepecMoTpa BEPOATHOCTE! NPH MONYYEHHH HOBBIX
JaHHEIX, NPEIOKeHHan 3enbHepoM, MpHBeeHa Ha puc. 1.24.

Hauans-

HaA HH- AnocTepHop-

HOE pacnpee-
hul:‘:ﬁ‘ JMEHHE
1, h(8 | 1)

AnocTepn-

Teopema OpHOE pac-
EBaffeca B NpEIENEHHE
H(® | x, 1)

= PYHKLHA
DBERIT TPABIOT- '/'
—

AAHHBIE Ao
x L8| x)

Puc. 1.24. Cxema npoliecca nepecMoTpa BEPOSTHOCTEH

Popmyna Baiieca npH noMoLIk npeobpasosaHus

LGALCIN

H(fx,1,)=+
= T Lo

(1.55)

NO3BOJIAET MOJYYHTE ANOCTEPHOPHOE pacnpefencHue napamerpa 0:
HfEIl.r, I,), KOTOpOE ABNAESTCHA YCIOBHBIM [0 OTHOLUEHHIO K MEPBOHA-
yansHoH HHQOpMalHK [, H SMIHpHYeckuM ganueM x. [lo mepe Hakon-
NEHHA MHQOPMALMHH MUIOTHOCTh ANOCTEPHOPHOTD PacnpeieneHHs Bee
DoMiblIe KOHUEHTPHPYETCH BOKPYT HCTHHHOTO 3HAMEHHA NMapaMerpa.
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OTMETHM, YTO CYWIECTBYIOT M DOMee HIOWPEeHHEIE PA3HOBHAHOCTH
dopmynet Baifeca, npeaycMaTpHBAIOUIHE BOIMOKHOCTS KOPPEKTHPOBKH
anpHOPHEIX YPOBHEH N0OBEpPHS.

3. B OaflecoBckoM Moaxofe pasnHYHe Mexay napaMmerpom (caydaiinas

BETHYHHA) H ro OUeHKOH (Hecay4aiiHan BeNHYHHA) HAXOMHT CBOE BhI-
paxeHHe B ()YHKLHH MONE3IHOCTH, KOTOPAA B MPAKTHYECKHX NpPHMEHe-
HHAX npeacrasaser coboll dynxuuio noreps. [pasuno oueHHBAHHA
BEIOHPAETCA M3 YCIOBHA MHHHMHIALMH MATEMATHYECKOrD OXHAAHHMA
dyukuun noreps. OrMeTuM, 410 B DaflecOBCKOM MOIX0/E He BOIHHKA-
eT npobnemMa Mansx BOOpOK.

baiiecopckan ceTs BrIOYAET B ceba:
o Habop nepeMeHHRIX,
* rpadHYECKHE CTPYKTYPhI, COSAHHAIOLIHE NEPEMEHHEIE,
*  Habop YCIOBHBIX pacnpefeneHHi,

DdaxTHyeckH DaliecoBCKas ceTh npeicTasnser coboil HanparneHHLIH
rpady, cocroammid w3 Habopa yanos u ayr. Yanel npencrasnswT coboii
nepeMeHHbIe, 8 JYTH — YCIOBHEE 3ABHCHMOCTH B Moaenu. OtcyTcTeHe
OYTH MEXKAY ABYMA NEPEMEHHBIE YKAILIBAOT HA MX YCIOBHYIO HEIaBH-
CHMOCTE, TO €CTh BEPOATHOCTE OOHON H3 NEPEMEHHBIX HE 3aBHCHT He-
NOCPEICTBEHHD OT COCTOAHMA JPYTOi.

ITepemennsie

[Mepemennas MOMET PACCMATPHBATBCA Kak OTODpaXeHHe H3 mpo-
CTPAHCTEA BOIMOWHEIX PE3YNBTATOB B NMPOCTPAHCTBO JHCKPETHRIX HH-
CAOBBIX 3HAYEHHA WIH HENMPEPEIBHLIX BenW4YHH. BepoaTHoCTHEIE MOJe-
fIH MOTYT HCTIONBIOBATECA, YTOOEI CONOCTABHT 3THM YHCIOBRIM 3HAYE-
HHAM COOTBETCTBYHOIIHE BEPOATHOCTH HIH GYHKLIMH MIOTHOCTH Bepo-
ATHOCTH COOTBETCTBEHHO.

Coomuowenus 8 baliecosckot modenu

Mopenn baiieca npeanonararT HCNONB30BAHHE 3APABON0O CMEICIA H
peanbHOi HHGOPMALMH N8 YCTPAHEHHMA YPE3IMEPHOI CIOKHOCTH MO-
nenH cucTeMbl. Hesnauumble cOOTHOIEHHA He BRIKYAIOTCA B MOJENb.
ITocne ycTaHOBNEHHS BCEX JHAYHMBIX TMEPEMEHHBIX B MOJGNH mnepe-
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MEHHEIE (B YyIaxX MOIEIH), KOTOPBIE ABNAKTCA MPHYHHOH HIMEHEHHH B
cHeTeME, JOMKHE ORITE COOTHECEHE! ¢ TEMH NEPEMEHHBIMH, HA KOTO-
phiE OHH OKA3EIBAIOT BIHAHHE, PACCMATPHBAKOTCA TOJIBKO CBAZH MEAILY
YKa3aHHBIMH MEPEMEHHLIMH BBEICHHEM MYT Mexay yanamu. Kascias
AyTa JONAHA NPEACTARIATE NPHYHHHLIE OTHOLIEHHA MEXKAY Npensiny-
UMM — AHTELENeHTOM (POAHTENBLCKAA MEPEMEHHAA) H NOCHELYIOLIHM
pesynsTaToM (movepHas nepemennas). [Mockonexy monens Qoxycupy-
eTcd TONBKO HA CYUIECTBEHHEIX 3ABHCHMOCTAX B CHCTEME, €€ CIOX-
HOCTE JHAYHTENEHO MEeHGIE, YeM Yy MOJenH, YYHTHIBAIOWEH H coBMme-
CTHBIE PACTIPENENEHHA BEPOATHOCTEH.

Bweogd

Bripoj, TAKKE HA3LIBACMLI oyenxolu Modenu, npeactaBnger coboi
npoligce 0OHOBNEHHA BRIXOAA — BEPOATHOCTH M3 PE3YNLTATOB, OCHO-
BAHHEIX HA OTHOLICHHMAX B MOJENH H noaydaemod wudopmamms. B mo-
AENH HCMONB3YETCA HHPOPMAUHA O HEJaBHHX cCODRTHAN WK Habnoe-
HHAX — aNpHOPHAR HHOPMaLHA, OTPAKAIOINAA HCXOAHEIH YPOBEHD 10~
pepus. [Nocne nobasneHns B Moens HOBOH HHOOPMALHH 0OHOR/IEHHEIE

BEPOATHOCTH XapakTePH3YIOT HOBLIE YPOBHH JIOBEPHA B CBETE MOMY-
yelHO# HoBOH HHGOPMaLIHH — ANOCTEPHOPHY K BEPOATHOCT.

Cosdanue cemu

BaifecoBckan ceTh MOKeT ORTH CO3NAHA COTMACHO CHAEIYHOLHM Ina-
ram.
1. Cosgath Habop nMepeMeHHsbIX, NPEACTABAAIOIINN KIOHERRE e-
MEHTH MozenHpyemoil curyauun. Kakigasa nepemenHas NpeacTaBnaeT-
ca DaiiecoBckoil nepemennoi. Kamnas Takas nepeMeHHas ONHCHIBAET
HabOp COCTOAHHH, NPEACTABNAKIIHX BCE BOSMOMKHEIE CHTYalHH 1A
nepeMeHHON,

2. Jlna kawnoii Takoll nepeMeHHON onpeaeaHTs HabOp BOIMOMKHBIX
pe3yILTATOR HWAH COCTOAHMI. DToT Habop BRAKYAET BCE BOIMOMHEE
BAPHAHTEl /1A NEPEMEHHOMN, TO ecTh ABAAETCA NOAHBIM. [TpHYMHHBIE
OTHOIIEHHA MEXIY MEPEMEHHBIMH MOTYT OBITE MOCTPOSHE! ¢ YHETOM
OTEETa Ha BOTMPOCKH!: Kak JAPYTHE NepeMeHHEIE (eCcH ecTh TAKHE) MOTYT
HEMOCPEACTEEHHO BIHATE HA 3TY MEPeMEHHYH); H KK JaHHAA NepeMeH-
HAA MOMET BIMATE Ha APYrHe NepeMeHHbie (ecnH ecTh Takke). B cran-
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napTHoi DafiecoBCKON CeTH KaXIas nepeMeHHas, HA3ILIBAeMan YUIOM,
MPEACTABACHA HUTHIICOM, KBAIPATOM HAH M1000#H Apyroi gurypoii.

3. YCTaHOBHTE MPHYHHHBIE COOTHOINEHHA MeXIy nepeMentsivMu, Ha
ITOM LUATe CO3NAKTCA AYTH, HAYLIHE OT POAHTENBCKOH nepemMeHHON K
acuepHedi nepemenHoi. [lyra umeeT cTpenky, YKasbBalOLIYO Hanpas-
NIEHHE BIHAHHA.

4, OUeHHTE aNpPHOPHHIE BEPOATHOCTH, NOJCTABIRA B MOAENE YHCIO-
BbIC¢ 3HAYECHHA BEPOATHOCTEH /I8 KRAI0H poaHTENbCKO nepeMeHHol B
COOTBETCTBHH ¢ WwaroM 3. Henons3osate yCNOBHBIE BEPOATHOCTH, Y4TO-
Oul onmcats GafiecoBCKHe CBAZM, KaK MokazaHo Ha puc. 1.25,

Bapuant (@) nokasweaer, wro X; w A5 3asucar or X;. CoepmecTHas
BEPOATHOCTL MepeMeHHBIX X, Xz W X3 Moxer OBITH npencrasnexa ang
ITOrO CAY4Yas C HCMONB3OBAHHEM YCIOBHEIX BEPOATHOCTEH KaK

P(X,, X2 X5) = PUG | X)) PLY: X)) PUXG). (1.56)

Ciyuaaii (6) nokassiBaeT 3aBHCHMOCTE X5 oT X, M X3, KoTOpas MoxeT
OwITE NpeacTaBneHa B BUAC

P(X), X, X5) = P(XG | X, X3) P(XG) POXG). (1.57)

Hna cnyqaes (s8) # (2) 33aBHCHMOCTH CTPOATCA AHANOTHYHBIM o6pa-
3oM. Jlns cnyuan (&)

P(X\, Xz, X5) = P(XG | X)) POXLXG). (1.58)

C ydyeToM H3IMEHEHHA HANMPABTEHHA BEKTOPA AYTH MERIY NepemMeH-

HbIMH X| H X; COBMECTHAA BEPOATHOCTE AN mepemeHHEx X, X: u X5

AIA ciy4an () N0 CPaBHEHHIO CO cay4aeM (a) BHIOHIMEHAECTCH COOT-
BETCTBYHOLIMM 00pasoM H MOKeT ObITh NPeACTARNEHA KAK

P(X, X3, X3) = PUG | XG) P | X2) POX). (1.59)
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X T :-{1 xl X2
l 4/

X3 X3

(a) (6)
Xypope——i X X X2
! v
X3 xf'l
(8) (r)

Puc. 1.25. BailecoBckas ceTh

Ina cayyas (2) COBMECTHAS BEPOATHOCTE UIA NEpeMeHHbIX Ay, X3 H
A5 MoeT ORITE 3anHCaHA B BHOE

P(Xy, X3, X5) = PUX, X | X)) POY), (1.60)

P(X, Xs, Xa) = P(X2 | X, D) POXG |LXG) POYG). (1.61)

5. BaiiecoBCKHE METOIL MOTYT HCMOALIOBATLCA JUIA YTOUHEHHA Be-
posTHocTei Ha Oase HOBOH nOMyHeHHOH WHOQOPMALMH. ATpervpys
BHOBE MOMYYEHHYH) HHOOPMALMIO € HCNONk30BaHHeM OaiiecoBCKHX
COOTHOLUEHHIT, KakI0e YTBepKIEHHE, B KOHEYHOM CHETe, YCTAHABIHBA-
eT OmpefefeHHY MEpY YBEPEHHOCTH, COTMIACYHOIIYIOCA © AKCHOMAMH
TEOPHH BEPOATHOCTH. BnusHHe Kaxaod HOBOH nopuxu nHbOpMALMK
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PacCMaTPHBAETCA KaK BOSMYIICHHE, KOTOPOE PAcTpPOCTPAHAETCA Hepes
CETh MOCHUTKOH — nepenayel coCenHuX NepeMeHHBIX,

3aBHCHMOCTH MERIY MNEPEMEHHBEIMH MOMXHO MPEICTABIATE H C HC-
nonssosannes Gaifecobckux TabnHL H BEPOATHOCTHRIX AepeBbes. Baile-
coBckas TabnHua 310 TAbNHYHOE MpeicTaBneHHe 3apHcHMOocTedl, Toraa
KaK [epeBo BEPOATHOCTEH — rpadHYecKoe NMpeAcTaBleHHE MHOTOYPOB-
HEBBIX 33BHCHMOCTEH ¢ HCMONB3OBAHHEM HAMPABNCHHBIX MPAMEIX, TO-
noDHBIX MpHBENCHHEIM Ha pHc. 1.25.

PaceMoTpHM npHMep Henons3oeanns Oaitecosckmx Tabmnu. Yonos-
HYH BEPOATHOCTE A NpH ycnoeuu B, obosnadaemyio kak P(A | B), Mox-
HO NPEICTABHTE B BH/E cleayrowei Tabnuis

Tabnuua 1.1
Ipumep Gaiieconckoii Tabauusl
Tepementnie BepostaocT
4 P(A|B) =095 P(AB)=0.01
A P(A|B) = 0.05 P(4|B) =0.99

B srom npumepe, nepeMennas B BiuAeT Ha nepeMennyio 4. Beramc-
fIeHHA BEPOATHOCTH B LNA ABYX CIOY4aes: MoAmneHna 4 W NOABNEHHA

A moier GBITH NPEICTARIEHO C HCNONB3OBAHHEM Taba. clenyommMM
obpazom:

Tabnmua 1.2
Jna cayuas nossienns cobuirna A
Anpropuas | Yenosuse sepo- | CoBMmecTHEE BEpOST- ANOCTEPHOPHAS
BEPOATHOCTE | ATHOCTH A8 A W HOCTH ana A w B BEPOATHOCTS Aan B
ans 8 B MOCHE NOABNEHHA A
AB)=00001 | P(AB)=095 | P(B)P(AB)=0.000095| P(BlA)=P(B)P(AB)/
= { P A) =0.009412
P(B)=09999 | P(AB)=001 | P(B)P(AB)=0.009999 P(B A)=P(B)P(AB)/
fP{A)=0.990588
MMoanan = 1.0 P A) = 0.010094 Momwas =
P(BA)+ P(BlA)=10
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Jnm cnyuan nossaeHns cobpimus A

AnNpHopHAR Yonoaueie pepo- | COBMECTHRIE BEPORT- AnocTepHopHas
BEPOATHOCTE | ATHOCTH ANA A M HOCTH WA A w B BEPOATHOCTE A8 B
ana B B MOCHE MOARREHHR
A
P(By=0.0001| P(A|B)=0.05 | P(B)P(A|B)=0.000005 | P{B|4)=P(B)P(A]8)
{ P(A) = 0000005
P(B)=09999 | P(A|B)=0.99 | PB)P(A|F)=0989901 | P(B|A)=P(B)P(AE)
{PA) = 0.999995
Tionnan = 1.0 P(A) = 0, 989906 [Monnas =
P(B|A)+ P(B|A)=1.0

OTMeTHM, YTO CYMMa P(A) + P(4) = | s obenx Tabmmn,

Kax yxe 0TMEUYaI0Ch, BEPOSTHOCTHOE AEPEBO MOMET OBITE HCNIONB-
30BAHO AN OTOOPAMEHHA 3JABHCHMOCTEH MEXIY CIy4YaHHBIMH nepe-
MeHHEMH, COOTBETCTBYIOLICE BEPOATHOCTHOS NEpPeBo JUIA IBYX NMpHBe-
nexHeix B Tabn. 1.2 1 1.3 npusMepos npuseaeHo Ha puc. 1.26.

TNpencrapnensl cobumid B 1 B ¢ MX anpHOPHEIMH BEPOSTHOCTAMH,
NpH 3TOM K&KOaA NepeMeHHas npeacrasnserca Gafiecosckoll nepemen-
Holi. Kawpnas Takas nepemeHHas ONMHChIBaeT Habop cocToAHMI, mpen-
CTARMAIOIINX BCE BOIMOMHBIEC CHTYAUHH 418 nepeMenHoi. Hopas Hu-
bopMaLMHA HCMONB3IYETCA I8 YTOYHEHHMA AnpPHOPHBIX BEPOATHOCTEH.
Arpervpyio BHOBbL NIONYYEHHYH HHOOPMALHIO ¢ HCNOAB30BaAHHEM Dak-
ECOBCKHX COOTHOLUEHHH, NOMyYalT yTOUHeHHBIe Ha Dale onbiTa 3HAYe-
HHg anpHopHoll whdopmaumn. Kampnas Hosas nopuus uadopmaimy
YVTOUHAET pacnpefeneHue BepOATHOCTE!, 3a1aBas HOBBIE JHAYEHHA ano-
cTepHopHOi HHGOpManHH. YCIOBHEIE BEPOATHOCTH, TAKKE 3HAMEHHA
COBMECTHBIX BEPOATHOCTEH NMpHBENEHE HA pHC. 1.26 neBee BEpTHEANL-
HOH NYHETHPHOH JNHHHH. JHAYCHHA AMNOCTEPHOPHBIX BEPOATHOCTEH
NpHBEACHE B NMPABOH YaCTH PHCYHKA — NpaBee ITOH MYHKTHPHOH IH-
HHH.
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I
ANpHOpHIE Yenonume Coemecthme | | AnocTrepuophiie
BEPOATHOCTH BEPOATHOCTH BEPOATHOCTH E BEPOATHOCTH
1
4 :
(000095
i = {00 12
0.000095 i 0.010094
0.95 :
e I
A i
i 0000005
0.000005 T o000s
i
0.05 :
4 i 0.009999
: i
0.00999¢ | i 901009 TR
0.01 :
L]
L]
— :
% ! 0. 98990] 00000
. -
0,989901 E 0.989906 =0 5
i
0.99 :
P A) = D.010094 i
P(A) = 0.989906 [Nonnas sepo- '
ATHoCTE = 1.0 )

Puc. 1.26. Tlpeacrapnenne GaliecoBckoil MOJIETH MOCPEACTBOM
BEPOATHOCTHOTO JepeBa
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Onpenenense cHcTeMbl MOMKET PAacCMaTPHBATBCA Kak Mpollecc, Ko-
TOPEIi BHABIAET XAPAKTEpPHLIE NMPH3IHAKH CHCTEMBl. 3Tankl 3TOro npo-
uecca (GopMHpPYIOT HEPApPXHYECKYI0 CTPYKTYPY CHCTEMBl H pellieHHe
npofiieM 4epes aHANHI, HIY4YeHHe, abCTparHpoBaHHe, MOACNHPOBAHHE
H obpaboTtky wHopmanuu. PeaynsTaToM MOMET ABNATECH NMOBHILEHHE

HAASHHOCTH CHCTEME] 9Cpe3 YCTPAHCHHE cnadbiX MECT H YCOBEPIIEHCT-
BOBAHHE.

|
|

Cnapa 2

AHAJIHM3, OUEHKA H YIIPABJIEHHE PHCKOM

2.1.PHCK KAK HEM3BEXKHOE H HEOBXOJHMOE YCJIIOBHE
PA3BHTHA

CoBceM HeAaBHO MENOBEK BechMa BONBHO 0Dpallancs ¢ TAKHMH M0-
HATHAMM Kak Ge30nacHoCTh, OMACHOCTH, PHCK, MPaKTHYECKH HE MEITa-
fACh WX WISHTHHIHPOBATE H OLEHHT: KONHMUecTBeHHO. B nocnennee
BPEMA C YBEHYEHHEM BHHMAHHA K HAYMHOMY MOXOAY NMPAKTHYECKH BO
peex o6nacTAX 3HAHHI CMBICT HTHX H APYTHX CMEMHBIX MOHATHH cTan
foasepraTeca rayboxoMy aHamH3y, W MOABKIACE HACTOATENbHAR MO-
TpebHOCTE BBEICHHA KONHUECTBEHHBIX MED JUTA HX H3MEPEHHA, OLEHKH
H cpaBHenua. [Ipese BCETo, 3T0 OTHOCHTCH K PHCKY [4].

CyluecTBYeT MHOKECTBO Pa3IMYHBIX ONpefencHHi pHCKa. Hame
BCEr0 PHCK OMpENENAOT KaK COBOKYMHOCTh BOSMOMHOCTH yiuepba
ero TaaecTH. QOOHAKD N0 CHX MOP HET eIHHOTO MHEHHA O PasNH4YHBIX
acnexTax pHcka. Bo MHOrOM 3TO €CTh CHAEACTBHE TOTD, YTO NMOHATHE
PHCKA BEIIOYAET HE TONBKO ODBEKTHBHYH COCTABNAIOLIYI0, KOTOPYIO
MBITAKTCA AHANTHIHPOBATE M KOJHYECTBEHHO OLEHHBATH, HO M CyOBek-
tHenyio. [Tocneanee ofcTOATENBETRO B ONpENENEHHON CTeMeHH o0BAC-
HAET NPHYHHY PATHYHA TPAKTOBOK PHCKA M IIMPOKHH HANA30H OTHO-
WEeHHA K HEMY — OT HENMPHATHA Qe He3HAYHTENBHOIO pHCKa RO nof-
Horo npexHeGpexenna K KaracTpodHueckoMy pHcky. MepHioM onacHo-
CTH 3AYACTYIO CNYWHT HHIMBHIYAIBHOE BOCIPHATHE PHCKA, 4 HE ero
peansnan senwunHa. [losToMy cTONb BakeH Y4eT MCHXKOMOTHHECKHX
ocobeHHOCTel yenosexa. BRICOKHI PHCK YacTO OKA3LIBAETCH MpHEMIe-
MEIM JUIS MHAHBHAYYMa, €CIH OH CaM MOMeT BeIOHpaTh, MOABEPraTh
ceba pucky wiH Her, CyumecTeyer QaKkTop NPHBLIKAHHA K ONMACHOCTH. B

STOM CMBIC/E HOBEIE BHABI JEATENLHOCTH nyrawT Oonblie, 4YeM MpH-

shiypele. OTianeHHbBe NMOCNENCTBHA BOCHpHHEMarTCA Gonee npHeM-
neMBIMH, UeM GirzRHe, X0TA MOTYT OBITE Gonee 3HAYHMMEIMH. bonbiuoe
HAYCHHE HMEeT M CTENeHs JOBEPHA K TOMY, KTO JaeT HHOOPMALHIO O
pricke. Mapectiio, 4To y HaceneHns Gonkliee TOBEpHE BEIBIBAKOT Opra-
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HH3ALUMH C BBLIBECKAMH <OKONOTHYECKAA», YEeM MNPABHTEILCTBEHHEIE,
oHO Donbile JOBEPAET CPEACTBAM MacCOBOH HHOOPMALIHH H 3HAKOMBIM,
yem cneudanHcTas. [losTomy B HEKOTOPBIX CAYYAAX BOIHHKAET OLLY-
LUCHHE, YTO NOHATHE PHCKA OIHKE K TAKHM HEYETKHM KATETOPHAM, KAK,
HanpHMep, KpacoTa, YeM K TakHM, Kak repu, mxoyas. [loatomy u Boc-
NpHATHE ero OHXKe K BOCMPHATHIO BKYCA W LBETA, YeM CTOMMOCTH.

CnoHOCTE, MHOTOMEPHOCTE MOHATHA PHCKA MPHBOIAT K TOMY, 9T0
1A AOKA3ATENRCTEA MPHEMICMOCTH Kakoi-THbo TexHonoruu Heobxo-
JHMO HE MNpOCTO NPOAEMOHCTPHPOBATE BENHYHHY «NPHEMIEMOCTH»
pucka. B 310l cBA3n HeoDXOAHMO COBEPLISHCTBOBATE METOAHKH OLIEH-
KH PHCK&, B TOM YHCIE C HCNOAL30BAHHEM COBPEMEHHEIX TEXHONOTHH,
NO3IBOAAKIIMX ANEKBATHO YYHTHIBATE CYDBEKTHBHYID HHPOPMALHID,
Frro noMoxer Donee yOEAHTENLHO NOATEEPMIATE ONACHOCTE WIH Deso-
NAcHOCTE TEXHONOTHH, MpOLEcca, COBEpIUEHCTBOBaTE pabory mno
YMEeHbILEHHIO (ONMTHMH3ALINK) pHcka. B cBolo ouepelb, aHANHI H OLICH-
Ka DHCK2 ABJIAKOTCA CTHMYJIOM /18 COBEPIIEHCTBOBAHHA NpHOOPOB H
YCTAHOBOK, NOHCKA MYTEH YMEHBILIEHHA YHCTA ABADHH.

Heropua wenopedecTBa — 3TO HCTOPHA PA3BHTHA TEXHOMOTHIL,
YMCHBIIAIOUIMY 3ABMCHMOCTE OT HETATHBHEIX NPHPOAHBMX SBICHMI.
[Noka nocneacTBHA HCMONB3IOBAHHA THX TEXHONOrHH OBUTH HEBETHKH M
oDOZPHMEL, & HX PEANH3ALMA NETKO MPOBEPANACH HA MPAKTHKE 10 WIH-
POKOT0 HCNONBE30BAHHA, MOKHO OBUIO HE OYeHb 03aJa4YHBATHCA Heob-
XONUMOCTRI) MPEBAPHTENLHEIX OLEHOK pHCKA BHeapeHus. C waMene-
HHEM MaciraboB BOIMOMHBIX NMOCHENCTBHIA JEATEILHOCTH 4enoBexa
CHTYallHA KOPeHHBIM 00paloM HiMeHwnacs. B HacTosulee spems Heob-
XOAHMO HE TONBKO MPOBOAHTE NPEIBADHTENLHEIE OLEHKH PHCKa MC-
NONEIOBAHMA HOBOH TEXHONOTHH, HO H pa3padaTeeaTs MOIEIH OLEHKH
PHCKa, YYHTHIBAIOIHE BCE CTAAHH OT BHEAPEHHA [0 BHIBENCHHH H3 HC-
NONB30OBAHHA ¢ YYETOM B3AHMOBJIHAHMA APYTHX TEXHONOTHH, BIHAHHA
HA OKPYXKay0 Cpeny H YenoBexa, BKI0Yas cOLHANbHBIE MOCHeIcT-
BHA. TONBKD HA HTOM MYTH MOKHD MOMYYMTE OTBET HA BOMPOC, HE MpH-
BEAET H BHEApPEHHE HOBOH TEXHOMOIHH K POCTY 0DMIEro pHcka wunH
KATACTPOMMISCKHM MOCHENCTBHAM.

[IpumMepoM TEXHONOTHH, KOTOPAd BHICTABMIA MENOBEKY HENpHBLIY-
Hbl¢ TPEDOBAHHA K OTBETCTBEHHOCTH 33 CBOM NCHCTBHA, SBANECTCH suep-
Had TexHonorua. C onHoH CTOPOHEI, HMEHHO HASHTH(HKALMA €€ Kak
KpaiiHe ONacHOi TEXHOMOTHH ¢ CAMOTO MOMCHTA MOABICHHA MPHBEN0 K
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TOMY, 4TO B paMKax 3T0i TexHoMorHH paspabotansl adderTHBHEE MO-
feNH OUEHKH PHCKA, ABNAHOIIMECH NPHMEPOM IR APYTHX 3HEproTex-
Honorwit. C Apyroii cTopoHsl, ANEPHAA TEXHOIOTHA NMPHBEIA K NOABE-
HHEO HOBOTO THIA raobansHoro pucka. [Jaxe B ciayuae NoJHOTO OTKa3a
OT ANEPHOH JHEPreTHKH, NHIDHBIUHCE MOMYTHO COOTBETCTBYHOMIMX
Grar, GyAeT HEBOIMOWHO TMOAHOCTRIO YCTPAHHTE 3TOT pHCK. B aToM
CMBICIC AfCPHAA TEXHONOIHA 3TO TEXHONOIHA HOBOTO THNA, OTKPHI-
BAKOLLAA HOBHI JTAn PajBMTHA YEI0BEKA, XAPAKTCPHIYIOWMIACA HATH-
YHEM HEYCTPAHHMOTO PHCKA, CO3AAHHONO MM caMuM. B aToii curyaumm
Bee Oonpluee 3HavYeHHe NpHOOpPeTaeT BHIPADOTKA PALMOHANBHOTO OT-
HOLIEHHS K OMAcHOCTH, PHCKY. BeccMBICIEHHO CTPEMMTHCA CHENaTs
PHCE HyJessiM., Hy®HO yMeTh anexBaTHo OLEHHTH OMACHOCTH H Hay-
YHTBCH VIPABAATE 10,

2.2, DBOJIKOLUHA PHCKA

[lo oueHKaM y4YeHBIX MPOLEIC NMPHMEPHO 4 MAPIA. NeT ¢ MOMEHTa
BOIHHKHOBEHHA HH3HK HA 3emae H OK0NO 4 MAH. JIeT ¢ MOMEHTa Moss-
nenns qenosexa [5). To ecTs, HenoBeK HE BRDKHBAET B TEYEHHE JUITH-
TensHoro Bpesend. [lepexoas k apyroil, AeHOMHHHPOBAHHON mKane,
momysaeM, 4To npomnoe 40 ner co BpeMeHH NOABICHHA paHHHX (opM
AHIHH, 4 YeN0BEK MOABHIICA MPHMEPHO NBe Henenw Hazan, B sToit wka-
JIE PAHHHE UHBHIH3AMHH ohOPMHIHCE TONBKO 20 MHHYT Ha3am, a HHIY-
CTPHANBHAA PEBOIIOLHA, KOTOpas npeobpajopana MX MH3HB H TENeps
ABNACTCA YIPO30H BELKHBAHHA YENOBEKA W OKPYRAIIEH Cpensl, Ha4a-
NACE NPHMEPHO B TEYEHHE NMocaeIHed MHHYTHI.

[leppoOLITHEIA YenoBeK OB HACTHID OKPYXAWIUEH NPHPOIOE, H
TOABKO Dosee NO3AHME LMBHIK3ALNH (He Oe3 BAHAHHA 3amaaHbIX duno-
COMOB M PEAHTHH) BOCTHTEIBAIHCE HA TIPECTABIEHHH, YTO MHD H €ro
pecypchl CORIAHBI U HCKIYHTENBHOTO HCNOILIOBAHHA YeI0BEKOM,
K cyacTeio, B TEYEHHE NOCHEAHHX JECATHICTHH, MO BIHAHHEM BHIBO-
A0B HAYYHLIX MCCIEMOBAHMIl, BHICOKOMEPHOE OTHOLIEHHE K MPHPOAE
MYCTE MEICHHO, HO HAYHHACT MCHATECH,

To, uTo yenopex He TONBKO BEIKHIA, HO H CTAN JOMHHHPYIOUIHM BH-
A0M, SBHAOCE CAEACTBHEM [ABYX BAAMHBIX CBOICTE — BOIMOMHOCTH 00-
IWATHCA W BHICOKOpaIsMTOMY YMY. Hepes obuieHne uenosex cMor geii-
CTROBATE KONMEKTHEHO — 3TO Jan0 BOIMOMHOCTR VCNewHO 3auMaThCH
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B MOJHOM YIPo3 OKPYXEHHH H 3QeKTHBHO HCMNONBIOBATE 3EMHEIE pe-
CYPChI, B TOM YHC/IE NPOAOBONILCTBEHHEIE.

[Mpennonaraercs, 4To HHTENNEKTYANBEHEE CNOCOGHOCTH YE10BEKa BO
MHOTOM OMPENeNAOTCA paIBHTHeM A3uika, [IyreM passwTHA 2THX Cho-
cobuocTedl, obyyenno, HaOMOAEHHIO H ONBITY YENOBEK NMOJYYHA BO3-
MOKHOCTE YBEHYHBATL KOHTPOAL Hajl OKpymawwed cpenoi u ceoe
cyanboii.

PaseuTHE HAYKH H TEXHHKH NPHBENO K CYLECTBEHHBIM HIMEHEHHAM
B OKpy#aouenm Hac Mupe. Henopex NeMOHCTPHPYET YHHKANBHYH) CrO-
COOHOCTE BBDKHBAHHA B PAVIHYHBIX MEHAIOWHXCA ODCTOATENBCTBAX
MyTeM AJANTALHH M HCIIOABIOBAHHA NOCTHKEHHH HAYYHO-TEXHHYECKOH
peeomounH. B TeYeHHe AByX nocneaHHX MOKONCHHH YHCIEHHOCTh JI0-
nel ynpounack. B pasBuTEIX cTpaHax, rie npedieBpeMeHHas cMepr-
HOCTh CBEIEHA K HHIKOMY YPOBHIO, Donbiue 3aD0OTATCH 0 KayecTre wH3-
HH, YéM O MPEeXACBPEMEHHON CMEPTH. K COMANEHHID, IHAYHTE/LHEIE
MATEPHANLHEIE H COLMANBHEIE MPEHMYLIECTRA, ARNAIOUIHECH CNeICTRH-
eM HAY4YHO-TEXHHYECKOH PEBOIOLHH, JOCTHIAKTCH LeHOH BOIHHKHO-
BEHHA HOBLIX TEXHOTEHHBIX YIPO3 KaK KAYECTBY, TAK H CAMOM MH3IHM.
IpO3HA NMOYB M YHHYTOMKEHHE JNIECOB, JArpA3HEHHE BOAHEIX OGacceiios,
HapyuleHHe Tennoporo Hanadca B arMocdepe W paspylieHHe 030HOBOTO
C0A — BOT AANEKO HE MONHBIH NepeveHb HEMATHBHEIX BO3NEHCTEHI ve-
JOBEKA HA OKPYRAWIYIO CPeay.

IMapagokcanbHo, HO THM MPOLECCOM YMPABIAET HHCTHHKT BhIKH-
BaHHA. Y HHAMBHAYYMOB — 3TO YBENH4eHHE KonuyecTsa ocobeid. [Ipo-
H3IBOACTBA M OpraHusalmy GOPHOTCA 3a BRUKMBAHHWE NMyTEM POCTA HHC-
Toii npuOsUIH. Hawbonee addexTHBHLIH NyTh ee YBENHUYEHHA — BK/A-
IOBIBAHHE AEHEr B HOBBIC TEXHOMOTHH. [IpH 3TOM B NpoLece HEH3DEKHO
BOB/JEKACTCA PucK, NPHYEM HE TOJBKO [UIA HHBECTOPOB, HO H INA pabo-
TAIOWHX, NOKYNaTeneH HoBo# NPOIYKIHH H 0DILECTEA B LIEI0M.

Takum ofpasom, pHCK — HeoThEMAEMan yepTa moboii yenoseyeckoi
nesTensHOCTH. B kasgoM pemleHHH 3anokeHa He aneTepHaTHea: "puc-
KOBATH HIH HE pHCKOBaTs", a "kakoi puck subpats”. Yenosek, opranu-
JAUHH H MPAaBHTENLCTEA CTANKHBAIOTCA C OJHHMH M TeMH Xe npobne-
MaMH YNpapieHHa pHckoM. CHOKHOCTE YNPABNCHHA PHCKOM BO MHO-
roM OOYCNOBIEHA TeM, YTO [JAHHAS NpeaMeTHas o0NacTs ABIAETCA
MERIHCUHNIIHHAapHOH. Martematukn, duinkn, OHOMOrH, IKONOTH, Me-
AHKH, (H3HONOTH, IKOHOMMCTEI, YNPABIEHUE, MOAHTONOIH M APYrHEe
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CNEUHATHCTE JO/DKHEl BHOCHTE CBOH BKIAJ B PElIEHHE NAHHOH mpo-
Onemel. Kax cnegcrede, pHCK NMpPeAnofaraeT HAMHYHE PA3IHYHBIX KOH-
UMM M Mep, M 10 HACTOAILETD BPEMEHH HE CYLIECTBYET YHHQHLUHPO-
BAHHOIO MOAX0ONa K npobieMe ynpasieHus pHckoM. C HeH3I0eKHOCTEIO
MPHCYTCTBYWT npoliembl ¢ QyHIAMEHTANBHBIMH KOHUENUHAMH, OC-
HOBHBIMH OmpeaeneHHaMH M TepmuHonoruei. Cymecrsyer Goabmoe
uRCno myOaMKaLnil, B KOTOpEIX 00CyMIACTCA MPOHCNOAIEHHE TEPMHHA
puck. PaccMOTPHM KOPOTKO €ro HCTOPHIO.

Mponcxoxcdenue mepMuna puck.

Cuuraercs, 4TO CJIOBO PHCK MPOMCXOOWT OT apabCKoro ciosa risk,
WIH JaTHHCKOTO risigum. [lepBoe o3Havaer «HevTo, 4T AaHo Bam (Do-
roM), H MOCPEACTBOM YET0 Bhl NOAYYAETE BEITOAY» H HMEET JONMOIHH-
TENLHOE IHAYEHHE Kak cnydaiinelii n OnaronpuaTHeil Hexon. Bropoe
NEPBOHAYANEHO OTHOCHIOCE K BEI3OBY, KOTOPEIH pHe Dpocan MOpAKY, H
HMEND JAONONHHTENLHOS IHAMEHHE, KaK Cly4aiiHelii, Ho HebaaronpuaT-
HBIH HCXO/.

I'peveckoe MpoM3BOAHOE apabekoro risk, KOTOPOE HCMONBIOBANOCE B
XII Bexe, OTHOCHIOCE K CAYYARHEIM HCXOJaM BOODIIE H HE NOApazyMe-
BANO HH MONOKHTENEHO0, HH OTPHUATENBHOIO JHAYEHHA.

CospemenHoe (paHIlyIcKoe Fisgué MMEET IIaBHBIM 0o0pasoM Hera-
THBHOE, HHOIIA NOZHTHBHOE JONOIHHTENbHOE 3Ha4eHKe (nothing ven-
tured nothing gained), B TO BpeMA KAk AHITTHACKOE PHCK HMEET YETKYIO
HHTepnpeTauMio kak B «run the risk ofs mwam «at riskw, o3Hauaromee
«TOABEPraThCA ONACHOCTHY.

Oxford Dictionary (1976) onpenenser pHCK KaK «BEPORTHOCT
ONACHOCTH, IUIOXHX MOCNENCTBHi, noteps M T.4.». Webster cnopaps
(1981) Takxe NOOMEPKHBAET HETATHBHLIC MOCNEACTBHA «BOIMOMKHOCTH
noTeps, NOBpeKAeHNA, yilepba wnu paspywenus». Cnopaps Omerosa:
| — BO3IMOKHAA OMACHOCTE, 2 — AeHCTBHE HAY a4y B HANEKIE HA CHacT-
JTHBBIA HCXOJL.

C TEHEHHEM BP‘EHEHH JHAYEHHE CNOBA HIMEHHNIOCE OT ONMHCBIBAID-
WETo HEKOTOPRIFA HEOWHIAHHEIH HCXOA (NA0XO0H HWIH XOpOWMIi) peue-
HHA HITH J[E:ﬁ{.‘-'I'EHI:E E 3HaYCHHID, D'I'II'EIﬂCIlI.[EM}'EH K HEHETATENBHBIM HC-

X0JaM H BEPOATHOCTH HX NMOABIEHHA.
B cnenqansHOR THTEPATYPE CNOBO PHCK MOAPAIYMEBAST HIMEpEeHHE
CAYHAHOCTH (BOIMOMKHOCTH) HCXoa (pe3yakTard), ero BeNHYHHY HIH
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KOMOHHALMIO o0oMX. TIpeInpHHHMATHCE MHOTOMHCIEHHEIE MOTIEITKH
O0BEIHHHTE H TO M ApYToc B OMHOM OMPENeNeHHH, HATPHMED, «PHCK —
NOTEHLIHAT LA HEMKETATENbHBIX HETaTHBHBIX TOCNENCTBMH coBRITHS
HIH NefiCTBHAY, «MEPa BEPOATHOCTH H CEPhEIHOCTH HeOmaronpHATHBIX
aﬂ:?eman HIH «PHCK — HEKHH HenpeaHaMepeHHsll WiH HeomuaaH-
HEIH Pe3yLTAT (HCXOM) PelIeHHA HAH NeHCTEHAY, «BOSMOMHOCTE Yeno-

BEYECKHX KEPTB H MATCPHANBHEIX MIOTEPs MM TPABM M MOBPERKACHHIN
HT.L

Creusanuct no HamexHocTH (opMynHpyer puck unaue: «sepoaT-
HOCTE HEJIOBEUECKHX H MATEPHANBHEIX MOTEPE HINH NOBPEXACHHIHY,

Mamemamuuecxoe swipaxcenue dan pucka

MaremaTHueckn pHCK MOKET GBITE NPEACTABNEH KAK HEKa® KOMGH-
HaUHA (oGBenHHEeHHe, WHTerpauMs, COHAHHE, CIIAB) BEPOSTHOCTH
(Bo3MONKHOCTH) HeBnaronpHATHOrO COGHITHS H ero nocneacTenii. B
obuIeM Clryuae 3T0 MHOTOMEPHAA BENHIHHA ((yHKuHOHAN) [6]:

R= [{PI:EIL ';D:ﬁl]s e {Fm'ﬂ'n:.]: (E ”

rie p; — BEPOATHOCTE HMHUMAEHTA, ¢; — €ro MOCAEACTBHA, KONHYECTRO
MOCAEACTBHI.

Ofimee sripakenne 114 pHCKa MOXET GHITH MPEeJCTABICHO KAK

R= [wlnﬂitulaclﬂﬁﬂl}: vy [P.,.ﬂ.,,ﬂmfsmﬂ'ﬂ,]L (2.2)

TAE pi — BEPOATHOCTE, O; — MOCNEACTRHE (HCXOM, NPOHCUIECTBHE), 1, —
IHAUHMOCTE, ps; — CLEHAPHIA HHUMIEHTA, po; — NOmy ALk, NoJBEep#HEH-
HafA NOCIeICTBHAM,

BeposTHocTe npoucinecTsns plo) moxer GhITh NpeicTaRNeHa Kak
KOMITOIHLIHA BEPOATHOCTH HeOmaronpuaTHoro cobwITHA pit) u ycnos-

HO# BEPOATHOCTH HCXOJA MPH YCIOBHH NMOABNEHHS HebnaronpHaTHoro
cobBITHA:

plo) = p(t)ploh), (2.3)

TAi¢ BEPOATHOCTE Plo/l) XapaKTepH3VeT YAIBHMOCTE CHCTEME MpH Ycio-
BHH MOABNEHHA HEOIAronpHATHOrO cobnTha,
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B TexHH4eCcKHX TepMHHAX pHcK moboro uenoBexa NorHOHYTE B Te-
YeHHWE Tofia, HaNpHMep, B aBTOMOOHABHBIX KaTacTpodiax coCTaBnseT
[1): R =n /N, rae n — YHCno CMEPTEIbHEIX CAYYAes B aBTOMOOHILHELX
karacTpodax B JaHHOM PerHoHE, a N — 9HCIo WHTenel JaHHONO perto-
a. Ecmm n=5x10%, a N=2x10%, 10 R = 2.5%10™ (cMepTensHEX HCXOMOR
B rog Ha venopexa). [TocKONBKY pPHCK MOMKET HMETH He 0DA3aTENLHO
CMEPTENBHEI Hexo, fonee oDIIHM BHPOKEHHEM ABIAETCA:

puck [nocaeactene / Bpema] = wacTora [cobuTHe [/ Bpema] x
* peananna [nocnencrene / coberrne].
Hanpumep,
5x10* [cmeprenbabix cryuaes / roj] = 5x107 [asapuii / roa] = 107
[emepreit / apapwii].

HeobxoauMo caenaTs HECKOABKO 3aMedaHHil OTHOCHTENBHO NMpHBE-
NICHHBIX BEIpaXeHHi 1A pucka. Bo-nepeeix, OTMETHM, YTO BEPOATHO-
crias pemmunna 2.5x10™ cMepTenbHEIX HCXOIOB B rojl Ha YeloBeKa 03-
HAYALT, 4TO ecaH Obl WHTENH JAHHOIO PErHoHa HMETH PaBHYIO BEPOAT-
HOCTE NOruOHYTH B aBTOMOOMNEHEIX KaTacTpodax, To, MPH OTCYTCTBHH
APYTHX NPHYHH CMEPTH, BCE HACENEHHE pervoHa norutino 66 B TedeHne
4 TeICAY nET.

FamMeTHM, YTO TONEKO HANHYHE AaHHIX Bonsloro obnema npuiaer
CMBICI chaenaHHsiM BeigoaaM. JlroGol muTens perHoHa MOMKET CKa3aTh,
YTO MPHBEIEHHEIE JAHHEIE HE HMEKT UIH Hero ocoforo cMeicna, no-
CKONEKY MOrHOHYTE B KatacTpode OH MOMET, HanpHMep, NOChe3aBTpa.
H B avaunTensHO# cTenenn oH 6yaer npas.

M2 npuBejeHHOr0 BLIPAXKEHHA [U14 PHCKA BHOHO, YTO KAK CAMO 3HA-
YeHHEe pHCKA, TAK H 4acToTa (B obuleM ciyyae M BeJHYMHHA) ECTh NPo-
H3BOJIBHBIC JHAYEHHA, He 00AIATENBHO MEHBLIE ¢IHHHIIBI.

IMoaxon K aHATH3IY PHCKA, KAK MPaBHI0, BCTPEUAONIMIC B IWTepa-
TYPE, OCHOBAH HA KNACCHYECKOM NMPHHLMIE ONPEAENCHHA OTHOCHTENb-
HEIX 4acToT coOBITHH NpH AUIHTCIBHBIX HCNBTaHuAx. B srom cayuae
qacTOTA NpuobpeTaeT TPAaKTOBKY BepoATHOCTH. OHAKO B pRAE ciy4a-
€8, HATIPHMED, €CTH aHAMHI PUCKA MPOSKTHPYEMOID PEaKkTopa JaeT Be-
r:m-xmlju,fh’.‘.ll'T WEPTE B N'OM, MBI HMEEM J1E10 HE C OTHOCHTEIBHBIMH YaCTO-
TAMH TPH UTHTENBHBIX HCTIBITAHHAX, @ C TAK HAJBIBAEMBIMH «PEAKHMH
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cOOBRITHAMMY, K KOTOPLIM KNTACCHYECKHH BEpOATHOCTHBIA Moaxoa, oc-
HOBAHHBIH HA CTATHCTHYECKHX BHIBOAAX, HE MOMET OLITH MPHMEHEH.

Bocnpusmue pucka

BocnpHHHMaeMelil pHcK H (akTHueckHii puck He o0A3aTeNBHO COB-
NajarT B PEANBHOH WH3HH.

HHAMBHAYYMbI, OPraHH3alHH o MPaBHTENECTRA, NPHHHMAaR pelue-
HHA, Ga3HpYIOTCA Ha HX BEPOATHOCTHEIX MocheacteuaAx. IlpH sToM He-
KOTOpBI¢ Hen30eKHBIE MOCNENCTEHA MOTYT OBITE HE HASHTHHHUHPOBS-
HBl, BOIMOMHE! 3HAMHTEIBHBIE NPOCYETEl ¢ CAMHMH NMPEACKAIHIBACMEI-
MH COOBITHAMHE H HX OUESHEHHBIMH BEPOATHOCTAMH, HEKOTOPHIE H3 HHX
MOTYT BBITh Ckopee BoODpamaeMbsIMH, YeM peanbHeiMA. HHBIME cnosa-
MH, MOKeT OBITh 3IHAMHTENRHOE HecOoBnmazeHHe Habopa peaibHBIX H
BOCTIPHHHMAEMBIX MOTEHLUHANBHEIX Hexoaos. Hanpumep, 3HauHTeNbHAS
YACTH HACENEHHA BOCMPHHHMAET ATOMHYH) JHEPIETHKY Kak kpaifine
OMAcHYI0, B TO BPeMA KaK CrEUHANHCTR B 0DIACTH PHCKA NPHACPRKHBA-
€TCA MPOTHBONOIOKHOTO MHEHHA.

OwmnboyHoe BOCTIPHATHE MOCHEACTBHA pemenuii camo no cebe —
IHAYMTENEHEIH HCTOUHMK PHCKA B NpHHATHH pemenuii. [Tostomy neob-
XOIHMO MPHENAABIBATE BCE YCHIHA JTA NMOMYHEHHA NOJHOTO H TOYHOTO
BOCNPHUATHA PHCKA Mepeq NpoBeNeHHeM ero aHanmu3a H oueHkH, Peans-
HEii WK BooGpaxaeMelil BOCNPHHHMAEMBIH PHCK J0KeH ObITh NPHHAT
BO BHHMAHHE MPH MPHHATHH PEIUEHHH, H CYLIECTBYET HACTOATENLHAN
HeOOXOAMMOCTE B COOTBCTCTBYHOLMX METONAX AHANHIA H OLCHKH PHC-
KA.

OToMIeCTRICHHE BOIMOMHBEIX PEIYNBTATOR PEICHHH ecTh Uensb
AHANH3A PHCKA, A OLIEHKA BEPOATHOCTEH M BEIHYHHEI HCXOLOB — Mped-
MET OLICHKH PHCKA.

Ananus pucka

AHAMH3 eCTh PAVIOMEHHE LENOro Ha KOMMNOHEHTHI, HCCAEAOBAHHE
LENOro, ero MEMEHTOR H WX B3aHMocBa3ed. Paznowenne Moxer OuITh
(haKTHUECKHM HIH MBICTEHHBIM, PAacCMOTPHM NpHMEp aHANH3a pPHCKA
Ha MPOCTOM NMpHMEpeE.

IMapagaursMa pHcka MoweT OBITE NpeicTasieHa B opMe nepesa pe-
weHuHi [5].
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Pue. 2.1. lepepo pemennii ans napaMrmsl packa

Ha pue. 2.1 npeacrasnens! e ONMUMH: ONUMA A He HMEET albTepHa-
THE H BEALT K ONpeAeneHHOMY HCXoay. B nawsom cnyyae ona xapakre-
puayer cmamyc xeo. Onuus B uMeeT IBa BEPOSTHOCTHRIX MCXOHA - C
BEPOATHOCTBI) P MOKET pEaNH30BATLCA BAPHAHT C BRIHIPBIEM &
(gain), unu ¢ epoaTHocTsio (1-P) BapuanT ¢ notepamu L (loss).

TpuMep: NMpoNOMKEeHHE BBIMYCKA XOPOWIO HIBECTHOH NpPOMYKIMH,
HIH BEIXOJ HA PHIHOK ¢ HOBOI. BosMomHOCT: npHOBLTH (BBIHIpPBIL)
COCYILECTRYET € PHCKOM noTeps. B peantHoH CHTYauMH Moxer GEITH
Gonbile BapHanToB BLIGOPa HWIH HCXON0B, ONHAKO CYTH OT 3TONO HE Me-
HAeTca. bonee ofinas Monens MOXKET BRTIOYATE BOIMOKHOCTE H Nocne-
JAOBATCNBHOCTD BIAHMOCBAIAHHBIX PELICHHH, PasnHYHBIE ANBTEPHATHBE
BEIDOpA WIH KOHTHHYYM BOIMOMHBIX HCXOJOB JUIA HEKOTODHIN OMLIH,
Crpyrypa nonofuoi Moaenu Moxer OBITh BeCbMa HENPOCTOl, HampH-
MEp, KOTa MPOBOOHTCA AHANHI CHOMHOrO obDmrexTa. TeM He MeHee B
KAXI0H TOYKE PELIEHHA CYIIECTRO NPoOeMsl OIHO H TO %e — Heobxo-
JAHMOCTE CPaBHEHHA IBYX HIH Donee BOIMOMHBIX HCXOMO0B CO CBOHMH
BEPOATHOCTAMH. [Ipouece oleHKH BEPOATHOCTH H PasMepa BOIMOMKHBIX
HCXOIOB H OLUCHKA &1bTEPHATHBHEIX cniocoboB AeHcTEMIl M eCT OLIEHKA
pHCKa.
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Oyenra pucka

OueHKa ¥ CPABHEHHE PHCKOB NMPEANONAraeT HATHYHE HeKoH Mepsl
pucka. B Teopun pewenuii oxunaeman BerHIHHa MoxkeT GBITH Onpene-
NIeHA KaK BEPOATHOCTHO BIBCILUCHHAN CYMMa Nno Beem uexogam. B cny-
Yyae HameHd Moaend okHIaeMas BeTHYHHA I8 onuHH B

EV[B] = PG + (I-P) xL; (2.4)

B obLIeM ciyuae

BV [v]1=Y P xv,, 2.5)

|

rae P; — BEpPOATHOCTB i-r0 HMCXOMA, ¥, — BENHYHHA i-r0 HCXoja,

> P =l

=l

Hucnepcus, Kax Mepa pucka.

Henons3oBaHue CTATHCTHYECKOTO NOIX0AA MOMET OBITE paciiHpeHo
NyTEM HCNONLIOBAHHA CTATHCTHYECKOH MEpHl JHCMEPCHH WM BapHa-
DeNBHOCTH Kak mepw pucka. B Hawem cnyyae BapHalMA BOIMOMHEIX
HCXOI0B H3-3a BeIDopa B momeT OWTH Onpenenesa Kak

VIB] = Px(G-EV[B]Y'+(1-P)=(L-EV[B])’; (2.6)

Vivi= P, x (v, - EV [v]*. (2.7)
fm

Omupaemyo senwuuny EV/B] MO®HO HHTCPNPETHPOBATH JBYMS
myTaMu. [IpocTeiimas HHTEpNpeTany — 3TO CPeHAS BEIHYHHA HCXO/A,
ROrga pellcHHE NPHHAMACTCH MHOTO Pa3. Bonee ciokHas — 310 MAKCH-
MATBHAA IIATa, KOTOPYH «PAalHOHANEHEIHY YeNOoBeK TOTOB 3AIUIaTHTh
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33 BOZMOXKHOCTE CHITPATE B HIPY, B KOTOpOH MCXONB HMEHT JaHHIE
BEPOATHOCTH. Bropas nHrepnperauys, onnako, MoxeT ObITh 0OBACHEHA
B TEPMHHAX CPEIHHX Pe3yneTaToB H (asHpyeTca Ha TexX JKe pe3oHax,
4YTO H NepBas.

D1a npocTas Mepa ABIAETCA, HECOMHEHHO, MoJesHol ocHOBOH AnA
CpaBHeHHH BO MHOTMX cHTyaumax. Ha npaktuke nmoaoluedi nmomxon
HMeeT pasHoo0pasHEIe ONPAHHYEHHA: PellieHHs, KAk NPaBHIo, NMpHHH-
MAIOTCA OJIHH pa3 (B CHTYalLHH, KOTOpEIE HE nosTopaoTca). Kpome To-
ro, B TEPMHHAX HAlIEH MOAENH HCXOA MOXET OBITE BEIMIPBILIEM HIH
yOBITKOM, 8 He «OKHIaEMOll BeTHIHHODY, BapHalma HCXomoB — CHHO-
HHM PHCKA B HHBECTHLHOHHAIX OLIEHKAX,

Cnenyer oTMETHTE, 4TO pasHble GHONOrHYeCKHEe BHOL CBOHM [OBe-
JAEHHEM JEMOHCTPHPYIOT cTpemieHHe wiberars pHcka. Tak nyens
NpeAnoYHTAT MOCEIATh UBETE ¢ MOCTOAHHBIM CONEPHAHHEM HEKTa-
pa, a He ¢ MepeMeHHEIM (HO C TEM Ke CpeaHHM colepkanHem). Bonee
TOro, ¢ YBeIHMeHHEM KoneDaHui cojepakaHHs HEKTapa B UBETax C ne-
PEMEHHBIM COISPAAHHEM MPHBOIMT K POCTY YHCIA muen, Hiberanommux
pHCKa. 3TO NPOHCXOIMT A0 TeX NOp, MOKa cpefHee B LBETaX ¢ BapHa-
UHAMH He NPEB30HIET 3HAYEHHE CONCPMAHHA HEKTApA B LBETAX C Mo-
CTOAHHBIM €ro 3HaueHHeM. Torga nuyensl «coDNAIHAWOTCH PHCKOMYD H
JETAT K uBetam ¢ DonbmM pasdpocoM 3HaveHHii HEKTapa.

Taknm oOpazom, eciu ecTh IBa HCXO0MA ¢ OHHAKOBBIMH BEITIATAMH,
HO Pa3sHBEIMH BapHALMAMH — npeanoytuTensHod Oyner Ta, roe BapHa-
UHH MeHbLIE. Eciu e HCXOB HMET OJIHHAKOBYH) BaPHALIMIO, NMpEe-
noyTHTensHeIM Gyaer uexon ¢ Goneimed cpenHeil BRNIaTOM.

2.3. BE3OINNACHOCTH, OITACHOCTS, PUCK

B nacTosuee BpemMs HeT YCTOABLIEHCA TEPMHHONOIHH, enHHo0Gpas-
HO TPaKTYIOLIHX MOHATHA Ge30MacHOCTH, OMACHOCTH M pHcka. 3auac-
TYID B O4HO H TO K€ NMOHATHC PA3HEIC ABRTOPEl BKAANLIBAIOT Pa3HEIH
emeica. Haubonee uacto B auTepaType noHaTHe GE30NacHOCTH ONpene-
JIAETCA KaK COCTOAHHE 3allHIeHHOCTH. [IpH 3TOM NOHSTHE 3alHIICH-
HOCTH HE packphiBaeTcd. HexoTopeie aBTOPEI CHHTAIOT, YTO €ONACHOCTE
H PHCK — CHHOHHMEL. .., 8 DE30NacHOCTE HMEET NPOTHBOMONONHOE 3Ha-
sermen [7]. Huorpa GesonacHoCTh pacCMATPHBACTCA KaK NOHATHE Npo-
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THEOMONOAHOE NOHATHIO ONacHoCTH [8]. Tem cambiM TikecTs onpene-
NEHHA OIHOTO MOHATHA NEPEHOCHTCH HA IpyToe,

B cratee [9] npennpunata nonsirka smcrposts NOTHYECKY D MOCne-
JOBATENBHOCTE NOHATHH, BEAYIIHX K ONPEACICHHIO OHATHA «be3onac-
HOCTE® HEPE3 PACCMOTPEHHE NOHATHH «CHCTEMAY H «RIAMMOICHCTRHEN,

[lpn 3TOM MHp NMPEACTABNAETCH KaK COBOKYNHOCTH CHCTEM, Bhljle-
/IEHHBIX MO ONPEACICHHBIM NPHIHAKAM YACTeHd MHPA, BHYTPH KOTOPHIX
CCTh ONpeleNeHHEIE CBAIM, MOIBONAKILIHE PACCMATPHEATE HX Kak Lienoe
M0 OTHOLUCHHIO K APYTHM CHCTeMam (oM. puc, 2.2). PasOuenne Ha cHe-
TEMB! JABHCHT OT BHIDOpA KPHTEPHER M SBAAETCH, BOOGILE roBops, He-
OnHO3HAYHEIM. B3aumonelictans cucremsl ¢ apyrimm BHYTPEHHAR
AHHAMHES PasBHTHA TPHBOOAT K HIMEHEHHAM CHCTEME (nepexomam
MeExny ee cocToaHHAMH). [lo oTHOWeEHHO K Kakoii-mubo BELIeNeHNHO
CHCTEME OCTANBHBIC CHCTEMBI 00PAsyIOT «OKPYHAIOUIYIO cpemys.

Beenem noustue «Oyenuguiy (oM. puc. 2.2). [peanonaraercs, yro
OH KIACCH(HLMPYET NMPOMCXOASUIME ¢ NAHHONH CHCTEMON (oGbexToM
Ge30nacHOCTH) HIMEHEHHS, NPH HATHYHH MEPKI ONpeenss HX B 3aBH-
CHMOCTH OT LENEBRIX YCTAHOBOK KAK MOIMTHBHEIE (BRIFOAa), HeraTHe-
HBIE (YOBITKH) HiH HefiTpaisibie, CaM OUEHIIHK MOMeT BhITh Kak BHE,
TAK H BHYTPH cHCTeMEl. BoaMookHa cHTYaUMA, Koraa ¥acTs NapaMeTpoB
CHCTEMBI HIMCHACTCA B CTOPOHY BBIFO/IbI, @ PYTas B CTOPOHY YOLITKOS,
O6umii sddext npr sTom onpemensercs kax PAIHOCTH BBITO/JR M
yOBITKOB.

B cnyuae, koraa otpuuaTensubie nocaencTens NPEBATHPYIOT H 00-
UHH 3eKT OTPHUATENbHEIT — CHCTEME NpPHYHHEH yuepd. Onpene-
UM Viygepf — HeratHeHEN dddesT npoHcxoaIIMX B AaHHOI cHCTeMe
HIMEHEHHI.

Onpenenum: onackocme — BOIMOKHOCTE TOTO, YTO AAHHOH CHCTEME
Oyner Hanecen ymep6.

C y4eToM KauecTBEHHOrD PAITHYMA NMPOHCXOAALIMX HIMEHEHMH M
BHIOB BOJNEHCTBHA MOMHO PACCMATPHBATEH MOMKAPHYIO, XHMHYECKYHD,
PATHALHOHHYI H Ap. BHIB ONACHOCTH W, COOTBETCTBEHHO, COCTAB-
aioume obuero yuepGa. TpHHHEL OMACHOCTH MOTYT KPBITHCH KaK B
caMofi aHAMHIHPYEMOIl CHCTEMe, TAK M B OKPYKAIOUINK CHCTEMAX,

Beenem nonatie «Ynparnexeuy (cw. puc. 2.2), Ilpeanonaraercs,
HTO OH MOMET BIHATE HAa CHTYAIHIO, B KOTOPOH €CTE BOIMOMHOCTE
MPHYHHEHHA yilepDa. Y NpasneHel pyKoBOICTBYETCA KiaccHdHKaumei,
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NaBaeMoil OUeHIMKOM. YIpaBieHel MOXET HAXOAMTHCA Kak BHYTPH
CHCTEMBl, TAK H BHE €€, OH MOMET COBMEILATH (YHKUMH OLUCHKM H
ynpagieHiA, PazHble CTPaTterd YNpaRieHHA NO-pasHOMY BIHAKT Ha

yiueph cHCTeME.

wCHeTEMBIN L LTI TN «¥YnpasaeHeny

Puc. 2.2

Ina ouerkn AHOEKTHBHOCTH YNPABICHHA MOWHO BBECTH NMOHATHE
WPUCKY» KaK MEPY ONACHOCTH NPH Pa3HOM CTPATErHH YNPaBICcHHA,
BENIOYAR PHCK NPH OTCYTCTBHH yrnpasienHa. Onpenennm: puck — Mepa
OMACHOCTH, XAPAKTEPHIVIOWAA BOIMOKHOCTL NPHYHHEHHA yuuepba o
ero Tamects. [IpeanonaraeTcs, 4T0 MOKHO OLEHHTH MaciTad }Lmepﬁa -
Ero TANKECTh. JTO ONPEASICHAE BKAKYALT B ce0A KaK YacTHLIA cyva
MPHMEHAEMBIE HA MPAKTHKE METO/LI OLEHKH PHCKA KAK MaremarHic-
CKOTO odkHAaHus yuepba.

B uenoM NOHATHA «PHCK» M «onacHocTey DaM3Kn. Haue BCero pHck
BBICTYMAET KaK XapAKTEPHCTHKA NEHCTBHA (PHCKOBAHHEIC ﬂ.ﬂﬁETEHH]., a
ONACHOCTE — KaK XapaKTepHCTHKA cocTosHMA obbexTa (onacHeii gak-
T0p). ‘

KnaccHiHKauny prcKa MoxeT OLITE NPOBEEHA N0 MECTY H BpPEME
HH — KaK JOKANBHEI] W MHTETPAIBHBIA; M0 NONHOTE OXBATA — KaK nap-
UHANBHBIH W CYMMapHLIH; N0 THIY ONGCHOCTH — :-:Hmwecxuﬁ,upuna-
NHOHHEIA H Ap.; N0 A0GpoBONLHOCTH NPHHATHA — A00POBONBHEIH H BBI-
HY#ICHHEI; N0 MPHEMIEMOCTH — HEAOMYCTHMBIH, NPHEMIEMBIH, mpe-

ML -
HEﬁﬂ:mﬂume ppeMs NpeodajalomMUM CTAHOBHTCA NOHHMAHKE TOTO,
YTO PHCK Ana 1060il cHeTembl He MomeT ObITh CReIEH K HYII0. HHBIMUH
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crnosamiu, abcomoTHOH BesonacHoCcTH HeT. B 3ToM CMBICIE NPeacTaB/IA-
erca Gonee NOrHYHEIM TPAKTOBATE DE30NACHOCTE CHCTEMB! KAK TAKOE ee
COCTOSHHE, MPH KOTOPOM CYMMApHBIH PHCK HE NPEBRIIAET HEKOTOPOIO
MOPOroBOTO 3HAYEHHA, ONPEIeNSeMOro OLEHIHKOM B COOTBETCTBHH C
peiGpannCil wxanoii uenHoctei. lpn 3ToM MokHO DLUIO DM Onpene-
NUTE BE30MacHOCTE Kak npedplBaHHe JAHHOH CHCTEMEI B YCIOBHAX He-
CYNIECTBEHHOND PHCKA, ITOT NPHHLAIN HIBECTEH B 3apy0ekHOl THTepa-
Type kak npunumn ALAPA (As Low As Practically Achievable — na-
CTONBKO HHIKO, HACKONBKO 3TO MPAKTHUECKH NOCTKUMO). OfHAKO B
VCIOBHAX BRICOKOH TEXHOTEHHOH ONACHOCTH H 3ANPAIHEHHA OKPYMHa-
el cpensl mogobHE noaxon Obul G5l H3NHIWHE HAcANHIHPOBaH. [lo-
ITOMY B HACTORIIEE BpeMA OOIICMPHIHAHHEIM ABAACTCH CHEAYIONee
onpegencHue: Ge3onacHocTH — NpeGLIBaHMEe NAHHOH CHCTEMEI B YCI0-
BHAX MPHEMIEMOTO PHCER. DTOT NPHHIMI HIBECTCH Kak MPHHLADN
ALARA (As Low As Reasonable Achievable — nactonsko nu3ko, Ha-
CKONBKO 3TO PasyMHO JOCTHAHMO).

HeoBxoguMO OTMETHTB, 9TO H B TOM H B [APYTOM CiAy4ae ILIKaNa
Ge30MACHOCTH ABIAETCH NOPAJKOBOH IWKAnoH, T.e. 3HAMEHHE HMEET
JHIIE HeNpeBbillieHHe YPOBHA PHCKA, OrPAHHYEBAIOWEro CBEpXy 00-
NACTH DE30NacHOCTH, HHBIMH CMIOBAMM, NOpoT DE30NACHOCTH,

Omuocumensnocms Ge30NacHOCMY
MomHo yKazats, no kpaifiHell mepe, NATE ACNCKTOR OTHOCHTENBHO-
cTi Be30MacCHOCTH. AHATHIMPYA BONPOCH Ge30MacHOCTH, HeoDX0IHMO
MOHHMATH:
1) o GesonacHOCTH Kakoil CHCTEMBI HIET pevk;
2) ¢ KaKWX MO3MLMIH PACCMATPHBAIOTCA M3MCHEHHA B CHCTeME (KTO
OLIEHILHEK);
3) kak onpeaenena ob1actTb GelonacHOCTH (NpHEMAEMBIH WK Mpe-
HeOpemHMBIH PHCK);
4) KakoB nopor HE30NACHOCTH;
5) KaKoBA AHHAMMEA MPOUECCOB, BAHAKMIIAXY HA HIMCHEHHE OLICHOK
pHCKa M ycTaHoBIeHHe nopora GesonacHocTy (Beunol Gesonac-
HOCTH HET).
[lpn onpeaeneHiH TPaHuLL Apuestemoso pucka DOABIIYIO PONE HI-
paioT MHOTHE OOCTOATEARCTEA MECTa H BPEMCHH, @ Takke XapakTep
obIIECTBA H er0 IKOHOMHYECKHE BOIMONKHOCTH, TPALHLIHHK, NMpeanoyTe-
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HHS JTHL, MPHHHEMAWHX pemeHys ¥ 1.0, O6WHi MPHHUHAA MOXHO
chopmynuposats cnenyiouM ofpasoM: ppuemteMbiM SBIAETCH YpPo-
BEHb PHCKA TEXHOPCHHOH NEATENBHOCTH, KOTOPHIH OOLIECTBO rOTORO
NPHHATE PAmgH MOMYYAEMBIX SKOHOMHYESCKHX M COLHANBHEIX BEITOL.
HusivMi criosami, obinii sddext 310l gesrensiocTn nomken GwTE
MOIOKHTENBHBM, KOHEYHO, IPH 3TOM MHTEPECH PasHBIX IPYNN Hace-
NCHHA H HHAHBHAYYMOB MOTYT 3aTparHpaThca mo-pasHomy. [Moatomy
npodieMa ONpeleleHHs YPOBHEH NPHEMAEMOro pHCKa SBAAETCA 4a-
eTbio obued npobreMsl ONTHMH3ALMH Y4eTa pacnpeleleHHs OrpaHH-
YEHHBIX CPEICTB ¢ YYeTOM PAiHLIX HHTEPECOR — MHOTOKPHTEPHAIBHYIO
3amaqy.

HeobxoauMo oTMETHTS, YTO HECMOTPA Ha MPHHLMN OTHOCHTENBHO-
cTH GEe3onacHoCTH onpeneneHHe «be30NacHiii» HMEeT NpaBo Ha cyile-
creoBanue. [pu 3TOM, HanpHMep, 1A 00BEKTa HMEIOTCA B BHOY Onpe-

AeneHHbIE YCIOBHA 3KCIUTYaTaluH, obecnevHBaouMHe He NpeBsleHHe
nopora Ge’onacHoCTH.

2.4. TEXHOJIOTHH PHCKA

Texnonorum pucka (TP) — meToas win npoueccsl, HCNoONbIyeMblE
AR OLEHKH H YNPABIEHHA pHCkaMH, TP MeToam MOHO knaccHdmny-
poBaTE patiHYHBIM 00PA3OM; OHH M3 BAPHAHTOBR KNACCHOMKAMMA NpH-
BeleH Ha puc. 2.3. TexHONOTHH pHCKA B JAHHOM BADHAHTE BEIIOYAKOT
YNpaBIeHHe PHCKOM (management), KOTOPOE MOAPAIYMEBAET AHATHI
pucka (analysis), ouenky pucka (assessment) W KOHTpONb pHCKa
(control), a Tarcke pHCK - KOMMYHHKaLHH (risk communication) [6].

Anaus u oyenka pucka BEMOMAIOT WACHTHOHKALMIO ONACHOCTEH,
OLEHKY BEPOATHOCTH CODBITHI H OUeHKY nocnencTemil,

Konmpone pucka NpeaNOnaraeT onpefeneHHA NMPHEMIEMOrO PHCKA
H CPABHHTENBHYI0 OUCHKY BADHAHTOB H/HIH ANLTEPHATHE MOCPENCTBOM
MOHHTOPHHIA M aHANH3a pelleHuid. KoHTpone pHCKa Takwe BKIOYEET
NpeaOTBPALIEHHE OTKA3OB (aBapHit) H YMEHBIIEHHE WX MOCNENCTBHI.

PHCK KOMMYHHMKAUWH BKIIOYAET BOCHPHATHE PHCKA H 3aBHCHT OT
AYAMTOPHH, NO3TOMY H KNACCHHIMPYETCH KAK PHCK - KOMMYHHKALHH
co cpefcTeaMi Maccopoil Hubopmaunn (CMH) 1 obuectsom, 1 prck -
KOMMYHHKALIHH C HIDKEHEPHBIM coODIIECTROM.
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10. XapakTEpHCTHKA CTENEHH H3MEPHMOCTH H MPOTHO3HPYEMOCTH
pHCKA.

‘L !L . (1) Mo wcrounukaM, GakTopaMm HAH OPHYHHAM ONACHOCTH
YnpasaensHe pHCKOM PHCK-KOMMYHHKALHH (yimep6a) MOAKHO BBIICIHTE CIGAYIOMIHE BHAB PHCKOR:
AHTPONOreHHLIE, CBA3AHHEIE C IEATENBHOCTRIO YEN0BEKE;

4, ' ! L NPHPOAHLIE, CBA3AHHBIE ¢ NMPHPOIHEIMH KATACTpOdaMH M CTH-

AHATHI H OLEHED CMH n HumenepHoe XHITHEIMH DeCTBHAMM,

pHcEa ofmecTao coolIecTro COUHOTEHHEIE (COIHANBHEIE — MPECTYNMHOCTh, HEOIaronmpHAT-
HBIE COLMANBHBIE MPOABNCHHA H Mp.; SIKOHOMHYECKHE; MOJHTH-
HeCcKHE);
Puc. 2.3, TeXHONOTHH pHCKa TEXHOTEHHEIE, CBA3AHHEIE C (PYHKUHOHHPOBAHHEM TEXHHYECKHX
CHCTEM;
KOMOHHHpOBRAHHKEIE (MPHPOIHO — AHTPONONEHHBIE, NMPHPOOHO —
TEXHOTEHHBIE H 1TP.);

TMoa knaccHpHKALMNEH NOHMMAETCA MOJPa3ieNeHHe PHCKOB HA KaTe- BHYTPCHHHE, CBAIAHHBIC, HANpUMEP, ¢ opraHusauuedi paGoThl

KOHKPETHOH QHpMEI;
FOpHH ¢ MPHMEHEHHEM OMpejeneHHbIX KpHTepHes. Bubop kpurepHes
3ABHCHT OT 34, Ueel H ocoBEHHOCTE! MpPOLIeNyp TeXHOMOrHil pHe- BHELIHHE, ONMPEIeNseMble BHEIHHMH 0BCTOATEIBCTBAMH.

OCTH IHOCTH KPHTEPHEB M (HIM) XapakTe-
;:ﬁ:g:: Mﬂ?ﬁﬂﬂﬁTi:l::;ﬁﬂ]i ® ) op o ofbexTaM ONACHOCTH MOMHO BBIIEAHTE PHCKH:!

e OBuIYIO KIACCHOMKALMIO PHCKA, *  COHHANBHO-MONHTHYECKHE, e O0BEKTOM OMACHOCTH CHYMHAT
o0IIeCTBEHHEIE OTHOWIEHHA — 3[ECh MOMXHO BBUICHAHTH CHEIyHOLIHe
PHCKH:
HHIHBHIYAIBHBIE;
KOJLTEKTHBHBIE,
obDllecolHANLHEIE,
BHY TPHIIONMHTHYCCKHE;

2.4.1. Knaccupukauusa pucka

*  YACTHEIE BHALI KIACCHOHKALMH,

Obugan kraccughurayus

Kprrepusamu Toii knaccH(HKaliul BECTYNAIOT 0OWHE 1A BCEX BH-
[OB PHCKA XAPAKTEPHCTHEM.

B pamkax ofieil knaccuMKaLHH KPHTEPHAMK MOTYT SBIATHCA: |
MCTOMHHEH, QAKTOPH HIH NPHUMHEL ONACHOCTH (ywepba); e A TR
o BEKTH ONACHOCTH: oOLenoNHTHYECKHE,
yPOBHK/MaciITalbl ONAcCHOCTH (NOCNEACTBHI); IHOHOMHYECKHE.

Wﬁ;ﬂﬁﬂmﬁm, (3) Mo ypoeram/macmrabam onacHOCTH (MoOCaeACTEHIE).

XapaKTepHCTHEA NOCHENCTRHI peann3almy pHCKa; [No kpHTEpHIO reorpaHYecKoro OXBATA MOKHO BRISIHTE PHCKH:

XAPAKTEPHCTHEA B3aMMOIEHCTEHA C APYTHMH PHCKaMH, ®  NOKAIBHBIE
XapakKTepHCTHEA MaciuTaba pHCKa; *  PErHOHANBHBIE,
BOIMOMKHOCTE CBOOOE BEIDOpA; *  HANHOHANLHBIE,
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*  rnobaneHBIE,

[Mo kpHTepHId CTENEHH ONAcHOCTH (MOCNENCTBHI) PHCKH MOMHO
MOOpasae/HTh Ha:

*  HeIHAYHTENbHBIE,

®  CYLICCTBEHHEIE;

*  IHAYHTENBHEIE,

MoxHO NpoBECTH aHANOIHYHOE pasfieNeHHe PHCKOB M, HanpHMep,
I8 COLHATEHO-3KOHOMHYECKOH CHCTEMBI.

(4) Ilo BpemenHO# IABHCHMOCTH KPHTEPHAMM I knaccHpHKa-
UHH MOTYT BBICTYTATD:

e  CreneHs feficTeig BpeMeHHOTO dakTopa.

3neck MOKHO BBIIEIHTE CEIYIOLIHE PHCKH:

- Deccpouneie;

- AOArOCPOtHEIE;

- KPaTKOCPOYHBIE.

*  3aBHCHMOCTE PHCKA OT BPEMEHH,

31eck MOKHO BEIIETHTE:

- CTATHYECKHE PHCKH;

- THHAMHYECKHE PHCKH.

* [IponomkHTensHOCTh BHIABNCHHA W THKBHIALUHH OTPHUATENb-
HBIX MOCHEACTEHH.

Kak npaeuno, BOSMOMHO BBIUIENHTE PHCKH © KPATKOCPOYHEIM,
CPeAHECPOYHBIM HIH JOATOCPOYMHBIM BHIABICHHEM HETATHBHBIX [10-
chefcTRHIL.

BONBWHHCTBO PHCKOB OTHOCHTCA K TPYNNE ¢ KPATKOCPOYHEIM BLIAE-
JEHHEM HETATHBHEIX nocneactsuii. OQHaKo B page CIydaes, BESBIEHHE
yiepba MoMeT NPOHCKXOAHTH YEpes BECHMa NMPONO/KHTENbHEIE MEPHO-
IBl BpEMEHH, HHOTIA decaTwneTHa. Hanpumep, Koraa onacHoCTs Kako-
ro-nu6o Qaxropa BLIABIRETCHA HE Cpasy.

(5) Ilo peryaspHOCTH HAH THHHYHOCTH PEANHIANNE PHCKA

3necs KpHTepHeM KIaccCHOHKALMH MOXET CHYKMTE TO, HACKONLKO
THIHYEH H PEryIApPEeH PHCK ANR NaHHOTO 00beKTa W/HIH CHTYAIHH.

Mo naHHOMY KPHTEPHIO MOXHO BEIIENHTE:

*  (yHIAMEHTATEHBI PHCK,
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T.2. PHCK, BHYTPEHHE NPHCYIUIHIA JTaHHOMY 00BEKTY (CHCTEME) W/ HIH
CHTYALIHH, 8 TAKAE PHCK, OCHOBAHHBIA Ha NMPHPOAHEIX HIH COLHANBHBIX
JAKOHOMEPHOCTAX,

*  CropagHYeckuii WK ce30HHBIH PHCK,

T.¢. HEePEryAApHBIH PHCK, KOTOPBIH BRI3LIBACTCH PEOKHMH COOBITHA-
MH H (HOpCMaKOPHBMH 0OCTOATENLCTBAMH; PHCK, BEPOATHOCTE KOTOpO-
ro HH3IKa.

B 3ajauax ynparneHHs pPHCKOM HeoOXO0OHMO B NEPBYIO ouepelb
YHUHTHIBATE QYHIAMEHTANBHEIE PHCKH, & CIIOPAIHYECKHE — B COOTBETCT-
BHH € LEAMH WIH HHEIMH KPHTEPHAMH KNACCHPHKALHK,

(6) [lo xapakTepy noc/AeacTBHH PeaJH3ANHNA PHCKA

3aeck MOKHO BBIIC/IHTE:

®  YHCTHIH pHCEK,

KOIda BCE MCXO/El CBA3aHB ¢ HErATHBHEIMH mocneacTteuaMu. Ilpu-
MEPOM MOMKET CITYHHTH MoXKap;

*  CNeKyNATHBHBIH PHCK,

KOTa HCXOAB MOTYT OBITE CBS33HEI KaK C HEraTHBHBIMH (nMpomr-

phIll), TAK K C NOIHTHBHBIMK (BLIATPHINT) mocaencTeramy. [Ipumep —
urpa Ha DHpaxe.

Mopobnas kKnaccHpHKAUKA BaxHa A Bmbopa metonos Gopebbl ¢
THMH pHCKaMH. Tak, OT YHCThIX PHCKOB 3alHILAKTCA CTPAXOBAHHEM,
4 OT CNEKYNATHBHEIX — XeKHPOBAHHEM,

(7) Ilo xapakTepHCTHKE BIAHMOAEHCTEBHA C APYTHMH PHCKAMHE.

B peansHOi HIHH PHCKH BCTPEMAKOTCH HE PA3ie/IbHO, & B COBOKYM-
HOCTH. YacTo 314 B3aHMOCBEAZE ABNACTCA KNOUYEBEIM ACMEKTOM, TAK Kak
PHCKH YCHIHBAKOT WIH ocnabnaioT Apyr ApyTra.

Kpureprem knaccHbHKaNMH 37€Ch MOMKET CAYHHTE CTENEHB pac-
NPOCTPAHEHHOCTH JAHHOIO PHCKA, B 3ToH CBA3H MOMWHO BEUIEIHTE:

*  MACCOBHIE PHCKH,

KOTOPBIE XapakTepHH A8 GOMBILOTD YHCIa OJHOTHIHEIX 00BEKTOR;
MPHMED — ABTOMOOHIBHBIE ABAPHH;

*  YHHKATBHBIC PHCKH,

BCTPEYAIOTCA ¥ OTACALHEX 0DBEKTOB.
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[To KpHTEPHIO BOIMOMHOCTH HHAYUHPOBAHHA NOCAEAOBATENBHOMN
LEMOYKH PHCKOBR MOMHO BELIEITHTE:

*  MEPBHYHBIC PHCKH;

HEMOCPEACTBEHHD CBA3AHHEIE ¢ HeGNAroNpHATHEIM HCXOAHBIM CO-
OBITHEM:

*  BTOPHYHEIE PHCKH;

0By CAOBICHHEIE NOCNEACTEHAMH NEPBHYHBIX PHCKOB;

®  TPETHYHBIE PHCKH H T.1.

[TpumepoM coOBITHA 30€CE MOKET COYKHTE IEMISTPACEHHE: paspy-
LIEHHE MIOTHHE! NPH 3TOM COOTBETCTBYET MEPBHYHOMY PHCKY, a No-

CNEACTEHA HABOMHEHHA, BhIIBAHHOIO Pa3pylUEHHEM MIOTHHEL, - BTO-
PHYHOMY.

(8) IMo xapakTepucTuke MmacmTabor pHCcKa.

MousTie mMacuraGa (BeTHYHHEI) PHCKA NPEANONAraeT COrNACOBAH-
HBIH aHATH3 [IBYX XapaKTePHCTHK — 4acTOTh BOIHHKHOBEHHA H pa3Mepa
nocnencTeuii (vinepba).

KpuTepHaMH KiaccHOHKALHH 31eCh MOTYT BRICTYNATR:

*  HaCcTOTA BOSHHKHOBEHMA yulepDa; NMpH 3TOM MOKHO BBIAEIHTDL
CHEAYHOHE KIACCH PHCKOB:

PeNKHE PHCKH,

PHCKH CpeJIHEH YacToTH,

JACTHIE PHCKM;

*  pasMep yuepda — mo JaHHOMY KPHTEPHIO MOMHO BEIICIHTE:

MATEIE PHCKH,

CPeHHE PHCKH,

BRICOKHE PHCKH,

KaTacTPO(PHYECKHE PHOKH;

* [0 KPHTEPHIO NPHEMIEMOCTH MOMKHO BBIJICAHTE PHCKH:

HENPHEMIEMBIE,

MPHEMIEMBIE CO 3HAYHTENBHBIMH OTPAHHYEHHAMH,

npHeMIeMEle 623 3AMETHRIX OTPAHHYEHHI.

(9) Ilo BoamoxnocTi ceofons BEGopa
PHCKH MOMKHO Pa3fIeflHTh Ha:

*  0DpOBONBHBIE,

®  BRIHYAICHHBIC,

(10) [To xapakTepHCTHKE CTENeHH HIMEPHMOCTH H NPOrHO3IH-
PYEMOCTH PHCKA

Mo sTOMY KPHTEPHIO PHCKH MOMKHO PasfenHTs Ha:

*  MpeAcKazyeMuie (MPOTHOIHPYEMEIE), KOTOPHIE MOMHO NpEBH-
ETE, HO, KaK MPaBHI0, HEBOIMOKHO MPEACKA3aTh MOMEHT HX MOABIC-
HHAS

s  Henpeackasyemble (HEMpOrHOZHPYEMBIE) PHCKH.

06 3THX pHCKaX, Kak NMPABWIO, HHYEr0 HE H3BECTHO. ITO MOWET
GBITE CBAIAHO KAK C MOAHEM WIH YaCTHYHBIM OTCYTCTBHEM HHGpOpMa-
MM, TAK W C HEBOIMOKHOCTEIO KONHYECTBEHHOH HIH KauecTBeHHOH
OLEHEH.

Jlna npeackasyemblx PHCKOB aHANH3 CBA3aH C MomyueHueM Heobxo-
IHMOH HHpOPMALIMH,

Fra HHHOPMALHA MOAET OEITE:

- KOJH4eCTBEHHOH,

BEIPKEHHOH B BHIE YHCIEHHBIX JHAYEHHI;

-  KauecTBEHHOH,

oTpaxkaiomiedl sepfanpHoe ONMMCaHHE WHIH OLCHOYHBIE CYMIACHHA

00 o0BREKTe WK Mponecce,

Yacmnee sudsl kraccughuxayun
lpuBeneHHA 0030p KPHTEPHER KNACCH(MKALIHH PHCKOB HE ABAA-
eTcA HedepneBaouMM, Boe mepedncieHHEle KpHTEpHH — oblIKe, B TOH
WIH HHON Mepe MpHCYNIHe BCEM BHAAM PHCKOB. JInd KOHKPETHBIX BH-
0B PHCKOB MOWKHO BRIIEINTE H CRISIHOHYECKHE KPHTEPHH KnaccHpH-
KAlMH, KOTOPEIE TECHO CBAIAHE ¢ 0CODEHHOCTAMH YKa3aHHBIX PHCKOB.
Tak, po3MOXHO BhIACTEHHE cneUHHYECKHX PHCKOB BENEHHA KOH-
KpeTHOoro THna Ou3jeca, RanpHMmep, NPOHIBOACTBEHHOIND, TOProBO-
3aKYNIOYHOTO, CTPaxoBoro win Gankosckoro. [Tpu sToM KnaccHukalma
[ODKHA OTPaXaTh ocoDeHHOCTH GHIHECa, YUHTHIBATE KOHKPETHYHD 3KO-
HOMHYECKYI0 CHTYALHIO H CREUH(HKY NPOABICHHS PHCKOB B KOHKpET-
HOH cepe AeATEIEHOCTH.




2.4.2. BocnpuaTHe pHCKa

PeaneHeiii pHCK M BOCOPHATHE PHCKA MOTYT JHAYHTENBHO paiiH-
yarsea. Tabn. 2.1 [6] nokasweaer paanHuse B BOCMPHATHH PHCKA JIHIOH
MWCHIMH, CTYACHTAMH H 3KCOEPTAMHA JUIA pasnuyHeIX obnacteill pucka.
Ouennpanocs 29 BHIOE NEATENEHOCTH M TeXHONOrHH. AHanus Tabnuie!
NMOKA3ILIBAET, YTO, HAMPHMED, PHCK, ACCOLMMPYEMBIH C AIepHOH IHEpry-
eff, CTABHTCA JHIOH MEHIIHH K CTYACHTAMH HA MEpBOE MECTO, B TO
BPEMA KaK JKCTEPTH MOMECTHIH ero Ha 20-e MecTo. DKCnepThl nocTa-
BHJIH PHCK, CBA3AHHBLIA ¢ aBTOMODHIBHEIM TPAHCTIOPTOM HAa NEPBOE ME-
CTO, B TO BpeMA KaK CTY/AeHThl Ha NATOE,

ObmecTeeHHOE BOCOPHATHE PHCKA H DE30NacHOCTH H3IMEHAOTCH C
BO3PACTOM, POAOM 3aHATHH, 0OpajoBaHHEM, KYNGTYPOH H APYrHMH
daxropams. HHaMBHAYYMEl HHOTOA HE CNOCODHBI OLEHHTH HEONpee-
NEHHOCTE, CBA3AHHYIO C PHCKOM, YTO BEACT K HeoDOCHOBAHHOMY AOBE-
PHIO K HHAHBHIYANBHOMY BOCTIPHATHIO PHCKA.

Crywan cMepTH, CBA3AHHBIC ¢ PEAKHMH NPHYHHAMH, YacTo nepe-
OLEHHBAKOTCA, @ WHPOKO PAacnpoCTpaHEeHHEIE MPHYHHLI CMEPTH HYacTo
HEeAOOUEHHBAKTCA. BocnpHHEMaeMEIl PHCK YaCcTO 3aHHKAETCA MPH
NPHBLIKAHHK K onacHocTH. Ecan OuITYIOT HeBepHBIE MpeACTABIEHHA O
PEANIBHOCTH, 3TO MOMET NMPHBECTH K HEBEPHEIM BRIBOJAM H DEIICHHAM.
Hanpumep, seibop cnocoba TpaHCMOPTHPOBKH — MOE3N, ABTOMODH/S,
MOTOLHEN, aBTO0YC, BENOCHNEN, H T.J. DaIMpYETCH HA MHOIHX KpHTe-
pPHEX, BKIKYAA TAKHE KAK CTOHMOCTh, CKOPOCTH, YA00CTBO, H De3onac-
HocTh. Bec W ouenka kpurtepes B BeiGope cnocofa TPAHCIOPTHPOBKH
OCHOBBIBAETCH HA MHIHBHAYANBHOM BOCNPHATHE (e30MacHOCTH, KOTO-
poe MOMET IHAYATENLHO OTAHYATLCA OT peantHoM. [loHMMaHHe 3THX
PEITHYHI B BOCIPHATHH PHCKa M De30MacHOCTH ABNAETCH MHIHEHHO
BAXKHBIM 1A YNPABICHHA PHCKOM H PHCK - KOMMYHHKALMH,

2.4.3. AHaJH3 PHCKA CHCTEM

Cucrema MoxeT ObITh ONpeeneHa Kak 00beKT, COCTORLIMHA H3 B3aH-
MOJEHCTBYIOLIHX 3IEMEHTOB H NOJTHOCTLIO ONpeAenieMeli ¢ HCNONb30-
BAHHEM JETEPMHHHCTCKON monenn. CloBo demepmunuposanibil noj-
Pa3yMEBaeT, YTO CHCTEMA MOKET DEITE ABHO ONKCAHA, H HET Heompe/e-
nenHoctTeit B ee apxurexType. OnHcanne cucTeMsl DasHpyeTca Ha aHa-
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nu3e ee QYHKUMOHANEHEIX WiM pafouMX XapakTepHCTHK. 3a4acTyio
cHCTEMa MoseT ObITh MOApa3fiencHa Ha BIAHMOACHCTBYIOWHE NOACHC-
TEMEI,

Tabmwua 2.1
BocnpusTHE PHCKA

Bua peareasHOCTH Jlura CryaenTsi
HOH TEXHNIOrHA HWEHIOHE

Anepuan SHEPTHA 1 l 20
ApTOMOGHAH . 2 3 1
Opyxne 3 2 4
Kypenne ) 3 2
MoTounsie 5 6 &
ANRoronkH, HANHTEH B 7 3
Annauma ofmas 7 15 12
Pabora 8 noaHLHH B 8 17
TMecTamnan 9 4 g
XHpyprus 10 11 5
MNowapusie 11 10 18
CTpoHTEARCTRO 12 14 13
Oeora 13 18 23
A H 14 13 25
Mﬁwﬁm 15 2 28
Benocknen 16 24 15
ABRALHA KOMMEPY. 17 16 16
SNEKTPHUCCTRO . 19 9
[nasanne 19 29 10
KonrpauenTrae 20 9 11
JIboEHLIA CROpT 21 25 29
PerTres 22 17 7
Cnopr cTyIeHY. 23 26 26
HenezHnie AOPOrH 24 23 19
KoHcepaanThl 25 12 14
Epacumenn neues. 26 20 21
KocHnen 27 28 27
ArrabHoTHER 28 21 24
Jomawuns pabota 29 27 22




Oyenra pucka

HHonamue oyeHku pUCKa

Hayuense pucka NpeanojiaraeT HCNoAb30BAHHE AHAMHTHYECKHX Me-
TOMOB HA YPOBHE CHCTEMBI, KOTOPBIE NPHHAMAIOT BO BHHMAHHE KOMMIO-
HEHTHEl M MOACHCTEMBl H YYHTBHIBAIOT HX BEPOATHOCTH OTKA30B H MO-
CeNcTBHA THX 0TKa30B, [IpH 3TOM HCNONBIYIOTCA KONHYECCTBEHHBIH,
KAYECTBEHHBIH HIH MONYKOIHYECTBEHHBIE NMOAXOAL, YTO0H OUEHHTE
BEPOATHOCTH OTKA30B M HX MOCNENCTBHA ANA TEXHHYECKHX CHCTEM,
CucreMaTHaeckHii MOOX0A MO3IBOJAET AHANHTHKY ANCKBATHO H JIETKO
OUCHHBATE 0E30MACHOCTE H PHCK CNOMHEIX CHCTEM MPH PasIHYHBIX
IKCIUTYATALIMOHHEIX H Ype3BeYaiiHbBIX yenopHax. CnocodHOCTE KoTHYe-
CTBEHHO OLCHHBATH TH CHCTEME! MOMOTAeT COKPAIIATH JKCIUTYaTalH-
OHHEIE PacXOfl H COKPAIIATL YHCI0 IKCTPEMANLHBIX CHTyauuid. Pe-
IYABTATE AHANH3A PHCKA MOTYT TAKKE HCMOAb3OBATRCA MPH NPHHATHH
pemieHHH, KoTophie Ga3MPYIOTCA HA AHAIH3E (IATPATH — BRINOA».

OueHka pHCKA — MPOLECS, MPH KOTOPOM PHCKH UIA CHCTEMBI MOJE-
JHPYIOTCA H ONPENenaoTes KonHyecTseHHo. [IpopeieHne OIEHKH pHC-
Ka TPEANoNaraeT MONy4eHHe KavecTBCHHBIX WHIH KONHYECTBEHHBIX
paunex gna JITIP ¢ uensio Henods20BaHHA B YIPABIEHHH PHCKOM.

AHATHI H OLEHKa PHCKA MpPEeanoNaraiT HICHTHOHKAUMI OnacHo-
creil, oUeHKY BepoaTHoCTel coburwii M oueHKy nocneacteuii. ITpu
ITOM [AKTCA OTBETH HA BOTIPOCEL:

4T0 HeGNAroNpHATHOE MOMET Npou3oiTH?

Kaxopa BEpOATHOCTE TOTO, HTO 3T0 Npon3oiiner?

KakoBhl MOCNEACTBHA 3TON0 COOBITHAT

OTBeT Ha ITH BONPOCH NOAPATYMEBAET HCNMIBIOBAHHE PATTHYHBIX
METO/I0B OLEHKH PHCKA, KOTOPBIE MBI H 00CYIHM HHXKE,

Memodorozua oyenrku pucka

Tpouece OLEHKH PHCKa NPEANONaraeT HCNoAb30BaHHE NPeaBLLYILLE-
I'0 OMBITA, HIBECTHEIX MOACHeH OLEHKH PHCKA, 8 TAKKE BCeX HMEHUIHX-
CA MCTOUHHKOB AaHHBIX. [IpH 3TOM HeoOXONMMO KOPPEKTHO YHECTh
PasAHYHEIE MCTOMHHKH H THIE HEOMpPEIENeHHOCTH, BOBIAEYEHHOH B
3TOT MPOLECC NPHHATHA peinenns [6].

B 210M pazaene paccMOTPHM METOACIOTHIO OLEHKH PHCKa CHCTEMEL
Ha puc. 2.4 npusenesa THNHYHAS GIOK-CXEMA YNPABNEHHS CHCTEMOH
Ha Da’je pHCK — METONONOTHH.
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l

OnacHocTH H
cilenapHH aRapRi

!

KauecTReRAAH
OUEHKA PHCKA

1

KoanwecTnenHan
OUEAKA PHCKA

l

I MpuuaTae pemenni

Puc. 2.4. [lnarpaMma pHCK — METORONOTHH

MeTogonorna BRIKMAET CHeIyOUIHE Ward:
1. OnpeneneHne CHCTEMBI, 8 TAKKE LENeH H KPHTEPHEB aHAIH3A.
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2. AHanus onacHocTeii, onpeneneH e ClieHapHeB OTKA30B H aBapHi,

3. CHhop naHHBIX.

4. KauecTeeHHas OLEHEA PHCKA.

5. KonuuecTeeHHAA OLEHKA PHCKA.

6. YnpapneHHe CHCTEMOH MOCPEACTBOM NPENOTBPALUEHHA OTKAlO0B
(apapuii) ¥ ocnableHHA HX NOCNEACTBHI ¢ MCNONLIOBAHHEM MPHHATHA
peleHnii Ha Da3e OLEHOK pHCKa.

Ilars 1 ¥ 2 B Toil WIKH HHOH Mepe paccMaTpHBANHCE B riaee |, no-
cpamennoii Hagewnoctn cherem, Illar 3 — cGop nammeix Gyner pac-
CMOTPEH HHAE,

B paMkax BeiG0pa METOAOB OLEHKH PHCKA PACCMOTPHM MOJETH OT-
kazop (asapuii). Ouenny 3¢dperT po3aeACTBHA OTKAIABUIMX NEMEHTOR
WIH CHCTEM Ha JPYTHE MEMEeHTH (CHCTEMBI) B TEPMHHAX KaTeropui
pucka. [IpH 3TOM HCMONE3YIOTCA paifiMdHble TepMbl (MOIBI), BKIIO-
YalOIIAE MOMIY OTKa3a (apapHH), MOIY MOCIEACTBHH, MOIY CEPRE3HOCTH
nocneacTsHil 1 ap.

e  Moda omrasa (asapuu) — NOCOENOBATENLHOCTE COCTOSHIH, MpH
KOTOPEIX MPOLECE HITH 2IEMEHT OTKA3BIBAET.

s Peiimunz cepvesnocmu (PC) — olleHKa BaxHoCTH 3bdexTa. Jina
e OLEHKH 0DBMHO HCMOMBIYETCA OTHOCHTeNBHAA wKana o1 | mo 10 (]
— He cepheansiii, 10 — IKCTpeMAnEHO cephesHbiii) — oM. Tabn. 2.2 [6].

o [lpusuns omxasoe (asapuil) — KCTOYHHKH H3MEHeHHIl npouec-
ca, CAOyKalHe TpHYMHOH oTRasa. HMuenTHOHKALMA NpPHYKH J0KHA
HAMHHATHCA C GHANH3A OTKAI0R C CAMBIMH BHICOKHMH OLIEHKAMMH CEpb-
€3HOCTH.

s Oyenrxa noserenua (Of) — 4acToTa NOABRAEHHA CODOHITHA, Ciy-
WAlIero NpHYHHON 0TKa3a (asapuu). JIns ONUCaHHA YacTO HCMOIB3YET-
ca wkana or 1 go 10 (em. TaGn. 2.3 [6]).

e Texyujuii KoHMPoas — KOHTPOk, KOTOPBI NPeAOTBPALIAET aRa-
PHH NyTeM BHIABICHHA MOTEHUHANBHEIX OTKA30B.

s Oyenxa sppexmuanocmu obnapyacenun (030) — mepa addek-
THBHOCTH TEKYLIEro KOHTPONA. YKashiBaeT CRoCODHOCTH TEKYUIEro
KOHTPO/A 0OHAPYKHBATH CKPBITHIE NPHYHHEI 0TKA3a 710 HX MPOARICHHA.
XapakTepH3yeT BEPOATHOCTE TOIO, YTO TEKYIIMH KOHTPONE BEIARHT le-
dexT 1o ero ABHOro npoAsneHHs (tabn. 2.4 [6]).
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PeliTHHr KpHTEPHEB CEPhLEIHOCTH

Pefirunr

Onucanue

HesxauxrensHeail

Hesnaunmensuuil; Het sduexTon

Hezamernnli; wer »dupexron

Cnalio sameTunii; cnafuie 3dupexTat AnA MOABIOBATENR

JuauHMBIE HpPeKTH

Buicoxas crenens »dexton

DKCTpeManbHbie MderTh

PefiTHHr OUEHKH NOABRTEHHA

Tabnuua 2.3

PefThur

Onucanle NOCNENCTRHA OTKAM (ABAPHH)

HeanaunrensHhiHA

Huzkwi

2
3

Orkas manopeposTed. Hukakke 0Tk He &c-
COLMHPYHOTCA € NOSTH HASHTHYHBIMH

Tonsko OTAENBHME OTKAIH ACCOUHHPYIOTCA ¢
MONTH HACHTHYHBIMH NPOLECCAME
OTAeABALIE OTEAIL ACCOLHHPYIOTCH © HOEH-
THYHBIMH NPOUECCAMH

<| w3
1,000,000

20,000
| w3
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Mpopomxense Tabn. 2.3

YacTora
PefiTHnr OnrcaAne nocnencTeni oTkaza (aBapHN) .
Cpennmii
O6M4HO SCCOUMAPYIOTCR ¢ NoaobHEIME Npo-
4 1 w3 1000
LECCAMH, BRIZRARIIHMH CyuaiHbe OTKAIN
5 1 w3 400
6 1 13 80
Bricoxuii
7 OGRMHO ACCOUNHPYIOTCA ¢ NOAO0HMME Npo- | w3 40
UECCaMH, KOTOPEIE YACTO MPHBOIHIH K OTKATIM
8 TMpolece He KOHTPONHPYETCH 1 w320
IRCTPEMANBHEIA
9 OTeas nowTH HewsbemeH 1wl
10 132
Tabanua 2.4

Kpurepnii BoifBIeHNs NedeKTa 10 ero nposBicHus

Pefirnar Onucanne
OnpedereiNocmt 8 NeoGNapyICeNun
10 KoHTpons e MoxeT oBHAPYXHTE CYLIECTBOBAHKE aederTa
Ouens Fuzsu

9 Kontpone, Bepostio, ke GyaeT OGHAPYWHBATE CYUECTBORANKE NederTa
Huezrudi

7-8 Kowrpons uMeeT HA3KHI wane na ofHapymenne cymecTaosanis AederTa
Cpedhid
56 Kontpons momer obfHapyxuTs cywecTsopanne medesta
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[Mponomxenne Tabn. 2.4

PefirHur Omscanmne
Burcowiti

34 KouTpons umeet xopownil wanc Ha obHapyXeHHe CYLECTBOBARNA JedexTa;
ABTOMETHYCCKH ﬂﬁltﬂpﬁ'?l:llﬁi!’l‘l:ﬁ OTEAT

Cenn B OOKNT

I-2 KonTpons noyTH HapepHAKa o0HAPYAMT CyUISCTROBAKHMNE AedeKTa; ABTOMA-
THYECKH NMPENOTRpaIRAeT NansHeHins pabota

Huoexe pucrka (HP).

Hugexc prcka MoweT OBITH BBEIEH KAK BIBEIIEHHOE YHCIO, HCONb-
3yeMoe N4 paHmoMH3IauuH 3Ha4qeHHil pucka. HP doxycupyer ycunua
Ha BREIABIEHHH (aKTOpPOB, KOTOpLIE 00ecnedHBalOT BOIMOMKHOCTD HaH-
Gonemmx ycopepiiencTpoBaHHil. Ouenka pucka nomwHA ObiTe BRINOM-

HEHE A7A OnpeJeneHHA HeoOXOIHMOCTH KOPPEKTHDPVIOMIHX AeicTaMii.
HP paccuuTRIBaETCA CREIYIOMHM 00pasoM:

HP = (OITPC)O30) (2.8)

KoppekTupyroume AeHCTBHA A0DKHE CHAYANA DBITE HANPABRIEHE! HA
thaxTophl, HMEIWILME CAMEIA BRICOKMIT panr.

Lent KOpPpexTHPYIOWMX ACHCTBHHA COCTOMT B TOM, YTODH YMEHB-
IIATh OUEHKH CEePhEIHOCTH, MOABIEHHA W oDHapywenHs. Ycunmus
A0MKHE DBITH HALEIEHE HA NPeJOTBPallcHHE OTKAa30B (aBapHii) myTem
KOHTpOJIA WM ycTpaHeHHs MX npHuuH. Ocoboe BHHMaHHE A0MKHO
OriTe HanpasneHo Ha cHTyauHH ¢ HP Doneme wem 125.

Mampuya pucka

Prck MomeT OITE OLEHEH W MPEACTABICH ¢ HCMOMNBIOBAHHEM MaT-
PHLL, YTO NO3BOJSET NPOBOIHTE NpeBapHTensHoe CYOREKTHBHOE Ole-
HHBAHHE BEPOATHOCTH W MOCAENCTBHI KauecTBeHHBIM oDpazom. Mar-
PHLA PHCKE — JBYXMEPHOE NPEJICTARICHHE BEPOSTHOCTH H NOCAEACTRHA
€ HCTOJIBIOBAHHEM KaYeCTBEHHOH MeTpHKkH ana oboux uamepeuii. Co-
FAacHO 3TOMY METOAY, PHCK XapakTepHIyIOT, NPOBOAA KaTerOpHIaLHI0
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BEPOATHOCTH H MOCAEACTBHA N0 ABYM OCAM MaTpHilsl. MaTpHLE! pHCKa
ABMAIOTCA YAOOHEIM HHCTPYMEHTOM JUIA HArlfoHOrO MpeacTaBleHH
pucka, OHH MOTYT HCMIOIB3OBATECA camMy no cebe, WK Kak nepsbii mwar
B KONMYECTBEHHOM aHamnie pHcka. HesaBMcHMO OT HCMONBE3YEMOTO
MOAXOMA, AHATHS PHCKA JOMAKEH NpeacTasisTs coboll mpouecc B AHHA-
MHKE — TO €CTh NPOLECe, I¢ OLEHKH PHCKA MOBTOPHO HCCIEN0BAHBI H
ananTuposansl. Kakue-nubo aeiicteus wnm Oespmeficteve B 0aHOH 00-
NACTH AEATENBHOCTH MOTYT MOBAHATE Ha PHCK B Apyroii obnacTu nes-
TENLHOCTH, MOATOMY HeoOXOAHMO HenpepsiBHOe oDHOBIEHHE HHGpOP-
MALHH O PHCKE,

BeposTHOCTHAS METPHEA MOWET OBITh MOCTPOEHA ¢ HCNOIL30BAHHEM
KaTeropuii, npeacTaaeHHsx B Tadn. 2.5 [6], a MeTpHKa nocneacTsHil ¢
HCONB30BAHKEM KaTeropui, Tabn. 2.6 [6]. [IpuMep KaTeropHH nocnen-
cTeuii npusenes B Tabn. 2.7 [6].

Tabnauua 2.5

KaTeropus seposTHOCTEH 118 MATPHIEI PHCKA

Kﬁ;::[“' Onucanne Juanason BepoATHOCTEN (roaoBke)

A Boasoscho (Likely) =0.1 (1 w3 10)

B ManosepoaTro (Unlikely) =0.01 (1 w3 100) mo <01

C OueHE MANOBEPORTHO 20,001 (1 u3 1000} ro <0.01
(Very unlikely)

D Comuurensio (Doubtful) =0.0001 Huzi 10,000) o

=1, 0001

E Kpaitne ManopeposTHO =0.00001 (1 n3 100,000) Ho
{Highly unlikely) <0.0001

F Ypeansrqafino MANOBEPOAT- <0,00001 (1 w3 100,000)

o (Extremely unlikely)

Kareropus BepostHocTei Tabn. 2.5 QOKycHPYIOTCA Ha 3A0pPOBLE Ye-
NOBEKAa H IKONOTHYECKHX acmexTax mocnenctsus. Kareropuw nocies-
cTeHA Tabn. 2.7 oTpamaloT IKOHOMHYECKHE BOJACHCTBHA H AO/MAHBI
OBITH aNanNTHPOBAHE K KOHKPETHEM npunokenuaM. [IpHMep MaTpHILm
pHCKa nNpHBeleH Ha puc. 2.5 [6]. Kaxnaa KneTouka Ha HEM 3aTEMHEHa B
COOTBETCTBHH ¢ CYDBEKTHBHO BOCMPHHHMAEMEIM YPOBHEM pHcka. Me-
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NoAL30OBAHE TPH YPOBHA pHCKA: HH3KHIH — Low (L), cpeanuii — Medium

(M) 1 Beicokmnii — High (H). Hx MOXHO cONOCTABHTE, CODTBETCTBEHHO,

¢ npeHeOpeHMEIM, TPHEMIEMEIM H HEMPHEMIEMBIM YPOBHAMM PHCKA.
Tabnuua 2.6

Kateropun mocieacreuii A MaTpHILI pHCKA

Karero- OnHcanse Mprseps
el
I Eatactpodumeck BONBLIOS KOAHYECTEO CMEPTER WHAH SHAMHTCAL-
we (Catastrophic) HOE DOATOCPOMHOE IKONOTHYSCKO: Boadeficrame
I InaunTensHil CuepTentHiie CAy4an WHAH IMITHTEALHOE KpaT-
. {Major) EOCPOYHOE IKOI0MHYECKoe BosaeficTene
1 Cepoeannie (Seri- Cepbeitbie NOBPERICHHA WHIH CYLIECTBEHHOE
ol ) IKONOTHUECKOE BOIAEHCTEHE
v CymecTeeHHbIE HeanaunTensiie NOBpeRIeHEE WHIH KpaTKO-
(Significant) CPOMHOE IKOMOIHIECKOE BOAIEHcTIRE
¥ HeamaunTensniie Heboasime nospesxaennn miin MEHEMAILHOS
(Minor) IXOMOTHYECKDE BoaneicTane
¥I Hukagne (None) OTCYTCTBYIOT CYLIECTBCHHEIC NOCTCACTEHA

TaGnuua 2.7

IpuMep KaTeropHii NOCASACTEMIA AIA MATPHILI PHCKA

Kateropuu Onucanne CroHMocTs,
Karactpoduseckie noTepu
1 (Catastrophic) =310,000,000,000
Il IHAMHTENLHEE NOTEPH =51,000,000,000 no
(Major) <$10,000,000,000
I CepeInsie NoOTepH =5100,000,000 po <$1,000,000,000
(Serious)
v CyulecToeHHME NOTEPH =510,000,000 no <$100,000,000
(Significant)
v HesnauuTensHbie noreps =51,000,000 wo <510,000,000
{Minor)
Wi HecymecTeeHHBE NOTEPH =51,000,000
{Insignificant)
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BepoATHOCTHBIE
KaTeropHH

KateropHu nocneacrari

Puc. 2.5. [IpuMep MaTpHIlEl PHCEA

Jpyrue ypoBHH PHCKA MOMHO N00aBHTH, HCNOAB3YA PACIIHPEHHYIO
IIKATY, HANPHMED, C MATBIO HIH CEMbI) 3HAYEHHAMH BMECTO TPEX, EC/IH
3TO HeOOXOIHMO.

MaTpHua pHcka, NpelcTABIEHHAA BhHIIE, HE YYHTHIBAET MOTEHLIH-
ANBHYI0 BRITOAY NPH OTCYTCTEHH HEONAronpHATHEIX COOBITHH HIH NMpH
noseneHuy GnaronpuaTHoro Hexoga. B kauecrse mpumepa BeposTHO-
CTH H [JEHEMHO-KPEIHTHBIC KATCrOpHH MOMYT ObITh pacliMpeHbl, Kak
3TO mpencTapneHo B Tabn. 2.8 w 2.9., COOTBETCTBEHHO. 3TO A4eT BO3-
MOMHOCTE NMPEACTABHTE BOIMOMKHEIC BRITO/EL.

TaGnuua 2.8

Pacmimpentble KATETOPHH BEPOATHOCTEHN 18 MATPHIE! PHCKA

Tabnuua 2.9

NMpumep kareropuil nocheacTBMiE AR MATPHI PHCKA

Kareropns Onucanue CronmocTs, §
KaracTpodmueckue nore-
1 oi (Catastrophic) 2510,000,000,000
I FHAUHTEALHLIE NOTEPH =51, 000,000, 000 jo <5 10,000,000, 000
(Major)
I Cepreimuie noTepH =2 100,000,000 wo =51, 000,000,000
(Serious)
v CyecTBeHHbIE MOTEPH =R10,000,000 1o <51 00,000,000
(Significant)
v HeanauumensHnie momep 251,000,000 mo <5 10,000,000
(Minor)
¥l HecyuecToe e moTepH <% 1,000,000
{Insignificant)
[+ HecywecTeeHHbIR BRINr- <51,000,000
peint {Insignificant gain)
I+ CyuecToeHibi BhlHr- =51,000,000 wo <510,000,000
poit (Significant gain)
i+ FHAUHTEALHLITT BRI =£10,000,000
(Major gain)

Kareropns Onucanne Jnanason seposTHoCTEl {rogoBe)
Denn Boamoskno (Very

AA likely) =0.8

A Boasowno (Likely) 0.1 (1 13 10) Ho <0.8

B ManoseposTio (Unlikely) 0,01 (1 w3 100) no <0.1

C CricHb ManoeeposTHO (Very 0001 (1 wa VOO wo <0001

unlikely)
D Comumrensio (Doubtful) >0.0001 (1 w3 10,000) wo <0,001
E Kpaiine sanopepoaTHo 2000001 (1 w3 100,000) Ho <0.0001
(Highly unlikely)
F Ypesnbigaino ManopepoaTHO <(0,00001 (1 w3z 100,000)
{Extremely unlikely)
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CooTseTcTBylOmAas MATPHLIA PHCKA NPHBEIEHA Ha pHC. 2.6,

=|m|e|n|=l=

- i 3

11+

11+ | I+ | BeposTHOCTHBIE
KATETOPHH

V|Iv|m|m|1

=l

Kareropiy pe-

HIPEILLA

Ka TEMpIE NOTCPR

Pue. 2.6. lpumep MaTpHILL PHCKA C MOTEHUHANBHBIMH BHIHIPBILIAMH,
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B cooTBeTcTEHH C pHc. 2.6 NOTEHUHANEHEIE BRIHTPBILIN CIPYNIHPO-
BAHBI HA TPEX YPOBHAX: HH3IKHA omutaeMblil BaHrpsin (L+), cpeaHui
owHIaeMEl BeMrpeim (M+), BeicoKHH ounaeMblii BeHrpein (Ht),
CueHapHH, BEIYIIHE K BHICOKOMY BBIMIPHILY (NpHOBUTH), NODKHEL OT-
CIEMHBATECH UTA COASHCTBHA HX PEATH3ALHH.

Kavecmeennas u KOANYECMEERNAR OWERKY PUCKA

MeTo/E! OLIEHKH PHCKA MOTYT TaK#e DBITH OTHECEHBl K Ka4eCTBEH-
HBIM HIH KONHYECTBEHHEIM B COOTBETCTBHH C TEM, KaK PHCK Onpenens-
etcd. KayecTpeHHslii aHANH3 PHCKA HCNONB3YET CYMIEHHA H MHEHHHA
IKCNEPTOB, Y4T0Obl OUEHHTE BEPOATHOCTH M 3HAYEHHA MOCNEACTBHA He-
GraronpuaTHix cobemHil. DhdexTHBHOCTE 3TOr0 CYOBEKTHBHOIO NOJ-
XOMa JIA OLEHKH PHCKA CHCTEMBI 33BHCHT OT HMEHILMXCA PECYpCOB.
KonuqecTBeHHBIH AHAMH3 MONAraeTcA HA BEPOATHOCTHLIE H CTATHCTH-
YecKHe MEeTOfEl, 4 TaK e Ha 0a3nl JAHHBIX, KOTOPLIC NMPEIOCTABIAKT
YHCAOBBIE JHAYEHHS BEPOATHOCTEH M NOCNSNCTBHH N8 OLEHKH PHCKA.
Iror obBeKTHBHEI NOAX0J] OUESHKH PHCKA NMPEANOJAraeT HCCIeaoBa-
HHE cHeTeMBl ¢ Boakiei cTene B0 JeTaTH3alHeH,

BriGop KOMHYECTBEHHOTO HIH KAYECTBEHHOIO METONA 3aBHCHT OT
HANMHYHA JAHHEIX A0S OLCHKH ONACHOCTH H HeoDXONHMOTO YPOBHA aHa-
NH3a A NPHHATHA pelleHHA. KauecTBeHHBIE METOIB! NMPENaranT He-
cnegoBaHuA Oe3 neTanbHOR HHGOPMALHH, HO HHTYHTHBHEIE H CYy(OBEK-
THEHEIE MPOLECCH MOTYT NPHBOAHTE K PAMIHYHBIM PEIYALTATAM B 3a-
BHCHMOCTH OT TOrO, KTO HCnonb3yer Hx. KonuyecTBCHHBIH aHAIHI B
uenom obecnedHBaeT GoNblIee NOHMMAHHE CPEOM PANTHYHBIX HHAHBH-
AYYMOB, HO TpebyeT Gonee KAYECTBEHHEIX JAaHHEIX A MOMYHEHHA pe-
synsTaros. KoMGHHALAHE Ka4eCTBEHHOrO H KONHYECTBEHHOTO aHANH30B
MOTYT HCIIOBI0BATECA B 3JABHCHMOCTH OT CHTYALHH,

PacueTsl pHCKa NpeAnofaraioT HANHYHE ANNPOKCHMALMA 3HANEeHHH
BEPOATHOCTEH OTKA30B JUIA 3AMAHHBIX YPOBHEH NPHHATHA PeLUCHHA.
BepoATHOCTH OTKA30B MOTYT OBITE OLgHEHE B (opMe «NOKHIHEHHOH»
BEPOATHOCTH OTKA3a, «TOA0BOH» BEPOATHOCTH OTKAa3a, CPeQHEro Bpe-
MEHH MERIY OTKAa3ami, HiH HacToThl OTKa3oB. OuEHKH MOTYT ObITH
MpeicTaBieHbl B YHCAOBOH WM Heuncnosod dgopmax. [pumep uncno-
Boii (opMEI ANA «TOACBOH» BEPOATHOCTH oTkaza — 0.00015; cpenwero
BpEMEHH Mey oTkazaMu — 10 net.
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[Tpumep newncnosoil GopMel n% «roJoBoii» BEPOATHOCTH OTKA3A —
«DonBIIARn; NA CPEIHErD BPEMEHH MEXAY OTKa3aMH — wcpeaneen, B
mocneaHei, Heuncnosoil QopMe, npeanonaraeTca HannuMe HHbopMa-
LHH OTHOCHTENLHO IHAYEHMI TAKHX MOHATHI Kak «Donswok», wcpen-
HHH», «ManeHBKHHAY, «odeHs DOABIIOHY, «0¥MeHh MANeHbBEWH®, M T.IL
Bribop dopMmel npeacrasieHns gomkeH DAIMPOBATECA HA HATHYHH JOC-
TYNHOH HHpopMaunn, cnocoGHOCTH nepconana paGoTaTs ¢ YHCAOBON
HAH HeuHCIoROH WHOOpMauMed W IeNaTh NPaBHILHBIC BRIBOIBI TIPH
HOpPMYIHPOBKE HTOTOBOTO PELLICHHA,

Buael nocaencremil oTkasos (apapuii), KOTOpsie HeoOXOIHMO YuH-
THIBATE, BEIIOYAIOT NPeKpauleHHe NPoHIBOCTBa, yulepd cobereeHHo-
CTH, IKONOTHYeCKH yuiepd, a Takwe noTeps 4eNOBEYecKoH MHIHH H
yimeph, He CBAIAHHEIH CO CMEpTenbHEIM HcxonoMm. Pacuers! pHcka
MpeanoNaralT HATHYHE aNNPOKCHMHPOBAHHEIX 3HAUCHHH NOCIEICTEHI
(yuiepba) Ana 3anaHHOrO YPOBHA MPHHATHA peiueHnd. [logodHeie ouen-
KH TAKHE MOTYT OBITE B YHCI0BOH HAH HeuHcnosol dopmax. [pamep
YHCA0BOH (OPMEI NOCNEACTBHA NpeKpaiieHds npoussoactea — 1000
SOHHHL, HewHcnoBo Qopmbl — «DonbOH». AHATOIHYHO BEPOATHO-
CTAM [UIA HEMHCAOBOH (OPMEI MOCNEACTBHIT OTKA3IOB MpPEAnonaraeTca
HATHYHE HHPOPMAUHH OTHOCHTENBHO 3HAYEHHI TAKHX MOHATHH Kak
«DONBIWOHY, «CPEeIHHIn, «MATEHBKHID, «OUeHE DONBILIONY, YOUeHE Ma-
NeHbKHI H T.n. Beibop dopmMel Takke nonweH DaIHPOBATECA HA HATH-
YHH B NPHIOOHOCTH MHPOPMALHHK, CNOCODHOCTH NEpPCoHANa npeacTa-
BHTHL €¢ B TOH MM HHOH dopMe H BEKHOCTH HATHYHA YHCIOBOH HIM
HEYHCI0BOH HH(POPMALHH NPH QOPMYIHPOBKE HTONOBOTO PELICHHA.

OueHkH  pHcka MoryT OwTh  OnNpefeneHsl B TEOPETHKO-
MHOMECTBEHHOM NMpPEICTABICHHH Kak komOunaums (nepeceuenne, obn-
EIHHEHHE) COOTBETCTBYIOMIMX COOBITHII MM KaK Pe3yiBTAT ArperHpo-
BAHHA BEPOATHOCTEH M mocnencteud (ywepbos). Ha npaxtHke, kak
NPaBHIo, OIPAHHYHBAKTCA APHDMETHYECKHM YMHOMKEHHEM COOTBETCT-
BYIOLUHX YHCIOBRIX 3HAYEHHH.

Kak anvrepHatvsa 1na DONBIWMHCTEA CHTYALMH, BCTPEYAIOIHXCH Ha
MpaKTHKE, MOTYT ObITE NpeacTaBiedsl rpadHEN 3ABMCHMOCTH BEPOST-
HocTel oT nocneacreuii (yuepda), KOTOPBIC NOIBOAKIOT OCYLIECTRHTE
NPpHOIHIMTENBHOE PAHMKHPOBAHME HX HA TPYNNE B COOTBETCTBHH C
OLCHKAMH PHCKA, BEPOATHOCTBIO OTKA3Aa WHIIM MOCAEICTBHAMH OTKA3a
(yuepGa).
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2.4.4. Puckn, ofycnosiaeHHbIe HEN0BEKOM

Quenka pucka Tpebyer NMpoBEACHHA AHANHIA CHCTEMEI, COCTABJIEH-
HOii M3 pasHooOpasHBIX rPyNN KoMmoHeHToB. JIIoaH TaKme ABMAIOTCH
COCTABHOH 4acThi0 OOMBIIHHCTBA CHCTEM, H OHH TAKKE JAKT CYUEcT-
BeHHEIH BKIAN B PHCK. JTOT BEAA] 38YacTYI0 HA3BIBAOT «HeNOBeYe-
ckiM daktopom». CormacHo OLEHKaM, 4eNoBeYecKHe OHOKH B OT-
AENBHEIX CIY4AAN ABRAANOTCA NpuYHHOH noutH 90 % asapmil W KaTtacT-
pod. Yenoeeyecknii BKIAA B PUCK MOeT ObITh OLIEHEH ITyTEM HIyHe-
HHA MOTHBALMH C MpPHBICYCHHEM 3HaHMA H3 ncHxonordH. [Ipuw aTom
KK OTKA3bl TEXHHKH, TAaK H OWMOKH YenoBeKa JOMAHB YYHTHIBATHCH
MpH aHanu3e ¥ oueHkax pHcka. Kax Toneko BepoaTHoCTH omMbOK ve-
NOBEKA OMpPENeneHsl, 0TKA3E], CBAIAHHES C YEN0BEKOM, PACCMATPHBAOT
MPH BEIMOJHEHHH OLEHOK PHCKA TEM e CaMbIM cnocoboM, ¥To H OTKa-
361 TEXHHKH,

Brnan uyenosexa B pHCK ONPEIesfioT ¢ YUEeTOM aHATH3A HANEMHOCTH
YEIOBEKA KAK YACTH CHCTEMBI YelOBEK-MAlllHHA. AHAMTHIHPYETCH BO3-
meficteHe mofeil Ha HagexwHocTH W OezonacHoCcTH cHereM. Bamubii
pe3ynbTaT TAKOr0 AHANH3A — ONpPENeICHHE BEPOATHOCTEH YeN0BEHECKHX
oWHGOK, a TAKKEe PEKOMEHIALNH, B COOTBETCTBHH C KOTOPEIMH HenoBe-
ueckHe oWHOKH MoryT OBITE YMeHblleHBl. B koMOHHAINH C H3BECTHEI-
MH METONAMM OLEHKH PHCKA TEXHMYECKHX CHCTEM 3TO MO3BOJNAET Mpo-
BOAHTE yHeT 3dpexTon BAMAHHA Yenosexa Ha paboTy cHcTeM. AHanu3
HAJCKHOCTH Ye/oBeKa ODBMHO NPEACTABIANT COCTOALIHM H3 TPEX OC-
HOBHBIX 4YacTel: oWHOOK HACHTHOHKALMH, MONENTHPOBAHHA H NOTHYe-
CKHX OMHKDOK.

Hpyrue WCTOMHHKH PHCKOB, ODYC/IOBAEHHEIX HEJOBEKOM, MOIYT
OuITE CBA3AHEL], HanpuMmep, ¢ cabotamem, Teppopu3Mom. OnacHocTs B
ITOM CNy4ae HOCHT HHTEIeKTYansHuIH xapaktep. Mertoasl, paccmot-
PEHHEIE BHILIE, HE MOTYT GBITh NOMHOCTLIY NPHMEHHMEIMH B 3TOM CITy-
vae. CueHapuH yrpo3 B 3ToH CHTYaLHH HMEIT JHHAMHYECKHH Xapak-
Tep, YTO HAKNANBIBAET OTNEYATOK Ha paspaboTKy COOTBETCTBYHMILHX
MOfenei ynpaeieHHs JUIS NpoTHBROJEHCTBHA yrpose. B stom ciyuae
MOMKET OKA3aThCA HEOOXOOHMBIM MCIONb30BATE METO/B TEOPHH HIP B
KOMOHHALMH C JPYTHMH METOJAMH AHANHIA PHCKA, TEOPHAMH NpPHHSA-
THA PELIEHHI B YNPaBIEHHA.
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Hoenwmudhunayun ownbox vervaexa

Hpenrudurauma ownboK veNoBeKka BAXHA 14 NPoBeIeHHA NOIHOH
M AIEKBaTHOMH OUEHKH pHcka. JLns 3TOro HYKHO HMETE COOTBETCTBYIO-
IHE MOJIEAH, ONHCHBAOLIHE OWMOKH 4eI0BEKA B TEXHHYCCKOH cHCTe-
me. Maoentudukaumns yenopeyeckHx omubox Tpedyer 3HaHWil o plaM-
MOJCHCTBHAN YENOBEKA C APYIHMH M0ALMH M Mawmpamu, Hayuenne
ITHX BIaHMOJCHCTEHH NMOIBONAET NPOACHHTE NMPHYHHLI OWHOOK Yemo-
peka. [lpu 3ToM OonbLIOE 3HAYMEHHE MMECT OMPEACHCHHE CONCPKAHMA
BHAA JEATENLHOCTH, HATHYHE HHGOPMALKMK O HABBIKAX H YMEHHH HH-
JHMBHIYYMA, VHET MCHXOIOTHYECKHX M NeHXO(HIHUeCKHX XapaKTepH-
cTHK uyenosexka. Heobxoamsm # yuer paboTocnocobHOCTH YeloBeKa B ee
auuamuke. Ha puc. 2.7 B kauectse npuMepa npeactasiens gassl pabo-
TOCHOCODHOCTH YE0BEKA B TeueHHe pabouero aHs.

Qa3w paboTocnocobHOCTH BEMIOYAOT: | — npenpaboyee COCTOAHME,
Il - spabatsigaemocts, Il - yerofiunesii nepuog, IV - yromnenne, V -
BOZPACTAHHE MPOLYKTHBHOCTH 33 CYET IMOLMOHAILHO-BONEBOIO Ha-
npaxeHud, V1 — nporpeccHBHOe CHHMXeHHMe npoaykrHeHocTH, VI —
BOCCTAHOBICHHE QYHKLHHA.

Yuer guHamukH paboTocnoco0HOCTH YENOBEKA MOMET MO3IBOMAHTH
YMEHBLIHTE BEPOATHOCTH owHbok venoeexa. Hudopmaums ana toro,
yToDE HISHTHPHUWPOBATE OWMOKH YeJOBEKa MOKET OBITH MONYYEHA
M3 AHANH3A 30398, CYKICHHA IKCNepToB, nadopaTopHeIX HCCIegoBa-
HHil, MOIEIHPOBAHMA, H W3 IMTEPATYPH.

OunbKH YenoBexKa MOryT HMETh PAaIHYHY 0 npupoay. Baxno obpa-
THTH BHHMAHHE Ha pavHyHe MeRIy OIHOKAMH YelOBEKa M YeloBeye-
CKHMH (axTopamu,

OwnbkH 4enopexa o0BYHO PACCMATPHBAKDT OTAENLHO OT AHANHIA
YENOBEYECKHN (PAKTOPOB, KOTOPBIH HCNOAB3IYeT HH(OPMALHID O Yeio-
BCUECKOM [MOBEICHHH, CNOCODHOCTAX, OrPaHHYEHMAX, NCHXOIOTHYe-
CKHX, NMCHXODHIHONOTHYIECKHX, AHTPONOMETPHYMECKHY H APYIrHX Xapak-
TEPHCTHKAX “EN0BEKA, BAKHBEIX UIA paipaboTKH HHCTPYMEHTOB, Mexa-
HHIMOB, pabo4YHX MECT W OPraHHIalMKy OKpyHRalweil cpens s Geso-
nacHoi, yaodHoi H 3ddexTHeHoi paboTel YenoBeKa.

Yenoreueckue akTopsl onpelendior, BRINOIHAS HCCAEOOBAHHA MO-
NYJALHHA W NPOBOIA IKCNIEPHMEHTEI HA pabouHX MecTax. AHANH3 veno-
BEYECKHH (aKTOPOR OIHOBPEMEHHO BHOCHT BKJ2J B AHAIHI HANESHHO-
CTH YENOBEKA.
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Puc. 2.7, thasu paboTocnocobHOCTH YeNOBEKa B TEYECHHE [IHA.

HeobxonumMo OTMETHTB, ¥TO OJHO3HAYHOE, BCEOOBEMNIOLIEE ONpe-
nenedHe oHOKH YenoBexka NaTe TpyAHO. B nuTepatype npHBOAMTCA
Sonbioe wHeno noaodbuwx onpeaenequii. Muryurusno, ownbkn yeno-
BEKA - HERETaTeIbHEIC 0DCTOATENBCTEA, BEIIBAHHEIE NIOIBMH, KOTOpHIE
MPHBOOAT K OTKJIOHEHHIO OT HOPMATEHOTO PYHKUMOHHPOBAHHMA CHCTE-
MEI. 1"[3 AHAMOrHH YeNOBeKd C TEXHHYECKHMH CHCTEMAMH {}H.Il-iﬁlm HEeno=
BEKA MOWET OBITH ONpeeneHa KaK «BEPOATHOCTE TOTO, YTO YE/IOBEK HE
B COCTOAHHH ODECneYHTs BeinonHeHHe Tpedyemuix dyHrumiin. B Imom
ONpefe/ieHHH COCPENOTAYHBAIITCA HA MOCNEACTBHAX H HE CONEPHHTCH
HHKAKHX CCHLIOK Ha TO, MoYeMy omHbKa npoH3omna.

Konuenuun omnbok yenobexa NOMKHE HCXOIHTE M3 TOTO, 4TO He-
JOOCTATOMHO PACCMATPHBATE OWMHOKH M MX MNOCACACTEHA MPOCTO Kak
pe3yNbTaT HHAHBHIYATEHOTO YeoBeyeckoro otkasa. HecuacTHeuie ciy-
YaH — MOYTH BCErda pe3ynbTaT MHOTOKPaTHRIX 0wHboK M komOHHa-
uHA OWHDOK YeNoBeKa ¢ YAIBHMOCTBIO cHeTembl. Hike paccMoTpeni
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ABa MOAX0Ja K OnpeeieHHio ouboK Yenosexka: HIkeHepHslid 1 Oain-
PYIOLIMACSA HA AHATHIE HHIHIEHTOB.

[.  Huxcenepnan konyenyus ouwnbox

OmnbKH YenoBeKa MOMHO KIACCHOHIMPOBATL PATIHYHBIMH CIOCO-
Oamu. Hanpumep, B8 monorpadmu [11] npeanaraercs pacnpenenurs ux
no TpeM ypoeHaM. K neppoMy YPOBHIO OTHOCATCA GaKTOPEI, 3aBHCALLHE
OT HMHOHBHAVANBHBIX OCODEHHOCTEH, KO BTOPOMY — CHMTYALHOHHBIE
daxTopsl # K TpeTREMY — HewenaTelnHule cobuTHA. [lpH 3TOM BHAR
OWHOOK [ANA CHCTEMBl «HEIOBEK - MALUMHAY Mpeanaraercs Knaccudgu-

UHPOBATE CAEAYIOLHM 0DpazoM:
OmwubEH NpoeKTHPOBAHHA.
Oneparopckse oMOKH.
OwnbxH HINOTORIEHHS,
OwnOKH TexHHYecKoro o0CIyKHBAHHA,
s  [Ipussecenusie oHOKH (NPHYHHOH KOTOPHN MOMET OBTE KAk
YeNoBeK, TAK W 0Dopya0BaHHE).
o Ownbry KoHTpONA.
s  Oumbrn obpalieHHA.
Ownbkx opraHu3aumy pabouero Mecta.
o  Owwubku ynpapneHu.

. & * @

Meister [12] pasnenser ommGKH YeI0BEKa HA YETRIPE TPYNNEL:

*  HEMpaBHILHOE BRIMOIHEHHE HEOOX0IHMOTO AeHCTBHS,

*  nponyck Tpedyemoro aeHcTBHA,

*  BHINOJIHEeHHe TpeDyeMulX AeficTBHil B HenpasWILEHOH nocneno-
BATENBEHOCTH,

®  BBIMIOJIHEHHE HETPEOYEMOro QeHCTEHS.

HonoauurensHas rpynna MoeT OLITE CBAIAHA C HEBLINTOIHEHHEM
TpebyeMoro NeficTBHA B Npefenax 3ajaHHoro BPEMEHH.

10 ocobeHHO AKTYANEHO B CHTYALMAX, Te YeNOBEHMECKoe BMelld-
TEALCTBO TPeDYETCA B OTBET HAa MOTCHUMANBHO OMACHYK) CHTYALHIO.
BrileynoMAHYTOR ONHCAHHWE, CTPOTO TOBOPA, ABISETCA CKOpee Kiac-
cHpHKkaldeii, yeM onpeneneHHeM OWHOKH, TAK KAK paccMaTpHBAIOTCH
HEKHE XapakTEPHCTHKH KaK NMEPBbIi BaPHAHT ONpeaeleHHs, ONHChIBaA
TO, MTO CAYYHIOCE, 3 HE NOYEMY 3TO CYHHIOCE.
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2, Cuubka 4eroeexda Kak RpuyinG uniyudenma

AHANH3 HECHACTHRIX CAYYAEB MOKA3LIBAET, YTO OHH PEIKO BOIHHKA-
10T H3-3a eHHCTBEHHOH YeloBeYecKoil OIMDKH MIH OTKA3A JEMEHTA.
Hame npuyunoil asiasercs koMOMHALMS HHHUHHPYIOMErO CcOOLITHA
(TeXHHKa WIH 49EN0BEK) H HCXOOHBIX YCIIOBHI, KaK TO — OHOKH Npoek-
THPOBAHHA, OTKA3L OOCHYHHBAHMA, Me(HUHT BCNOMOTATENBHBIX Bhi-
YHCHTEABHBIX CPEACTE H Np.

[NoaToMy uenecoobpasHO AENaTh PAITHYHE MEKIY AKTHEHEIMH H Na-
TEHTHBIMH (CKPEITEIMH) OWHOKaMH HAH OTKa3laMH. AKTHBHAA denoBe-
weckan omnOKa HMeer HemeLeHHel sdidert 1 HenocpeacTrenHo 0by-
CAOBIHBACT OMNACHOE COCTOAHHE CHCTEMbl HIH ABIAETCA NMPAMBIM HHH-
IHATOPOM HEnH coDBITHH, KoTophie DRICTPO BEAYT K HEKENATENEHOMY
COCTORHHIO,

Jpyrasa KareropHs JaTeHTHBIX OWHOOK MOMKET NPOHI0NTH Ha YpOB-
HE MPOCKTHPOBAHHA HIH YIIPaBIeHHS,

B kauecTBe HWTOroBLIX onpefeneHuid owWHOOK MOMHO BBECTH cre-
YOI IPagaLHo:

*  AKTMBHAA OIHOKA: AKTHBHAA “ENOBEYECKad OWMDKA ecTh He-
npeaHaMepeHHoe AeHCTBHE WIH NpeaHaMepertoe nedcTexe, Gasupyro-
WeecH Ha OWHOOYHOM AHArHO3IE, HHTEPNPETALHH MK APYTOM OTKase,
KOTOpOE He AeMnHpYEeTcs M HMEeeT CyUIeCTBEHHBIE OTPHLATENbHEIE
NOCAEACTBHA 1A CHCTEMEL.

¢ Crkperrad omnbka (IKCIAYATAUMOHHBI YPOBEHB): CKPLITAA He-
fAoBedeckas OwHOKA nogo0Ha aKTHBHOH owMOKe, HO NOCHEACTBHA
OWHOKH MOTYT NPOABHTLCH MOCIE HEKOTOPOTO BPEMEHH HIH B KOoMOH-
HAllHH C JAPYTHMH OWHOKaMH, HIH cnelHdHYSCKHMH 3KCIUTYATALHOH-
HBIMH YC/IOBHAMH.

¢ Crkperran omnbka (ypoBeHE YNpamneHHs): omHOKa Yenosexa
YPOBHA YNPaBRJEeHHA €CTh HEANeKBATHAN WIH IANPCIICHHAA MOJAHTHKE
yNparieHHA, KOTOpas cO3NAET NpelBapHTeNbHBIE YCIOBHA JUTH AKTHB-
HOrO WIH JATEHTHOro oTHasa (omuOKH) Yenopexsa, TEXHHKH HIH npo-
rpaMMHBIX CPEICTE.

» Hapywenwne: HapylleHHe NPOHCXOIHT, KOTAA BhINOJAHAETCA
JAedcCTEHE, KOTOPOE NpeiHAMEPEHHO HIHOPHPYET HIBECTHRIE KCILTVA-
TALHOHHEIE NPABHAA, OTPAHHYEHHA WK npoueaypel. OaHako 310 onpe-
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AE/IEHHE HCEMHOHAET JeHCTBHA, KOTOPHIE OCYIIECTBAAIOTCA NpeaHaMe-
PEHHO, YTOOH NOBPEAHTH CHCTEME, H OTHOCALUMECH K KATEropHH cabo-
TAMA,

¢  Ownbka BOCCTAHOBNEHHA: OTKA3 MPOHCXOIMT, €CAH MOTEHLH-
&1BHO BOCCTAHABMHBAEMANR aKTHBHAA HIH CKpaTan ownbka He obHapy-
AMEHBI, HIH KOPPEKTHPYIOILEE ACHCTBHE He NPEeNNpHHATO A0 TOTO, KaK
HErATHEHBIE NMOCNEACTEHA OIHOKH NPOABNSIOTCH.

Ha BRILIEYNOMAHYTEIX ONpPEAENeHHaX, TEpMHH "omnbKa" HCnonb3y-
eTCA AnA cay4ad omubku camoi no cebe, a "orkas” ans nocnemcreuii
omHOKH.

Modenuposanue owubox verogexa

Kak Toneko ommbkn 4enopexa MACHTHOHUHPOBAHEL, OHH JOMHKHEI
OBITh MpeACTABNEHE! B NOrHYECKOH H NoLtaloweiics KoMHIeCTREHHOMY
ONMHCAHHIO CTPYKTYPE Hapaly ¢ APYIrHMH KOMMOHEHTAMH, KOTOpLIC
BHOCAT BKJIAA B PHCK CHCTEMBI. JTa CTPYKTYpa MoieT OkITh onpenene-
Ha MyTeM paseHTHA Mojgeneii pucka. B HacTosuee BpeMs HET cornacHs
B TOM, K&K JOCTOBEPHO MOJAETHPOBaTh OWHOKH yenosexa. [pennosensl
PAITHYHEIE MOJEAH, HCNOMBIYIOUIHE A¢peEbA COOBITHIE H NepPEBLA OWIH-
Gok 4enosexa, 4ToOB NMPEACKA3LIBATE NAPAMETPhl Mo HATEHKHOCTH.
CueHKH YacTOT OTKA30B 4eNOBeKa 0DLIMHO OCHOBHIBAIOTCA HA TECTAX,
MOMIENHPOBAHHH H YKCNIEPTHBIX OLIEHKAX,

Koauvecmsennoe onpedenenue owubiox veroeexa

Konuuectrennoe onpefenenwe ownbok uenosexa crnocoleTeyer
BRIIOYEHHI0 HHAHBHAYYMa B KOHTEKCT AHANHIA PHCKA. 3TO pa3BHBaIO-
IaAcs OTpacns, KoTopas TpeOyeT 3HAHHA (HIHOMOTHH YENOBeKa, OCo-
DeHHOCTeH KOTHMTHBHBIX MPOLECCOB H OCODEHHOCTEH YenIoBeYecKoro
BOCNPHATHA. [Tockonbky TOUHAS MOJENE YEN0BEYECKOTO MO3HAHHA OT-
CYTCTBYET, GONBIIAR YaCcTh TEKYIIMX JAHHLIX N0 HAJAEKHOCTH Yel0BeKa
OCHOBLIBACTCHA HA HMEIOLIMXCA Da3ax JAHHEIX MO HECHACTHERIM CYYanAM,
MOIENHPOBAHHH H APYTHX IMITHPHYECKHX noaxonax. MHorxe M3 cywe-
CTBYIOLHX AAHHBIX DBUTH MOMY4eHb!, HANPHMED, B ANepHON H aBHalH-
OHHOH MPOMBILIIEHHOCTH.

PeaynsTaT KONHYECTBEHHOrD onpeacneHHe owHGOK Yenopeka B
TEPMHHAX BECPOSTHOCTH HX MOABICHHS XapakTepH3yeTcs Kak BepoAT-
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HOCTE ouMboK Yenopeka. BeUiH pasBHTH pasiHYHEIE METOOLI U1 TOO,
qTOGE MOMOYS MPEICKa3LIBATE BEPOATHOCTL owmbok uenosexa. Ilpen-
CKasaHHe BEPOATHOCTeH omMbOK YenoBeka — oMK H3 Hanbonee LWHPO-
KO HCTIOMBIYEMBIX METONOB [N KOMHYECTBEHHOTO ONpeleleHHA JTHX
pepoATHOCTE. O Ga3MpyeTcA, KAK NPABKIO, HA NAHHEX, COOPAHHBIX B
AMEPHOI M XMMHYECKOH HHIYCTPHH ¢ HCMONB30BAHHEM JepeBber cobbl-
THH.

Ha cTeneHs «HANEKHOCTH» HeN0oBEKa BIMACT MHOro (akropos, 3a-
TParHBaIHX cnocofHOCTE MioAeH BEIMNOIHHTE TpedyeMmble 3ama4qH.
BuyTpennue (AKTOPEI BEMOYAIOT HHIHBHIYANBHIE NPHIHAKH YEN0BE-
ka (ONMMWT, YPOBEHb MHTENIEKTA, HABBIKM, CNOCOOHOCTH, YCTAHOBKH),
KOTOPBIE 3aTPArBaloT CNoCoOHOCTE HENOBEKA BRINONHATL KOHKPETHBIE
sanayd. Bremmue dakropbl — AMHAMHYESCKHE ACNEKTH CHTYALIHH, 3a1a-
4H H TEXHHKA, KOTOPHIE JATParHBaloT cnocobHOCTE BEINONHATE ITH 33-
naun. THNHYHEIE BHEWIHME DAKTOPE BEAKOMAKOT, HAMPHMEP, CTPECCOo-
B¢ (hakTOpel (BRICOKAA TEMNEpaTypa, XOJMo, WYMOBOE NOE, CHTya-
THBHOE HAMPAXKEHHE, BPEMA JIHA), OFPAHHYCHHA BPEMEHH H Ka4CCTBO
nHTepdeiica wenopek — MawnHa, OOYYeHHE MOXET NOMOYE MNOBLICHTH
HHANEKHOCTE? YENOBEKA.

Opzanuzayus Gaz dannsex 0 ownbrax yeloeexa.
Baiel aanuex o0 omHiKax YeIoBeKa MOVKHO Pas/iciHTbh Ha TPH KaTe-

ropuu [11]:

1. Ba3su 3KCNEPHMEHTANBHBIX JAHHEIX,

OHH BETIOMAIOT Pe3yIETATE IKCNepHMeHTAILHEIX paboT B nabopa-
TOPHBIX YCIOBHAX. JaciyxuBaioT Sonsloro aosepus. OnHAKO HE HYK-
HO 3a0LIBATE, YTO HECMOTPA HA TILATENLHOCTH WX (hOPMHpOBAHHA, B
HHX BCETA MPHCYTCTBYET MEMEHT CyOBeKTHBHIMA.

2. Baswl akcnayaTauHOHHBIX JAHHEIX.

Bonee anexBaTHbl PeanbHOH CHTYAUHH, OAHAKO (QOPMHPOBATE HX
BECHMA 3ATPYAHHTENEHO, TAK KaK 3T0 TpebyeT TIMATENBHOH perHcTpa-
UMM ASHCTBHI B peanbHbIX YCIOBHAX IKCTUTY ATALHH.

Mapectrnl paznuyHble §askl HKCIUTYATALHOHHBIX AaHHBEIX. Kak npa-
BHIO, OHH NMPHMEHHMEI TOMNEED B RDHE]]E‘IHHK CHTYALHAX, OrpaHHYEH-
HBIX JKECTKHMH paMkamd, Hanpumep, MOMHO NPHBECTH OLUCHKH OLIH-

106

Gok oneparopa M3 XOpOIIO H3IBECTHOIO CHELHANHCTAM JOKYMEHTa
WASH-1400.

* Brifop He npocTore nepexnouaTensd, a yNpaBIseMoro fpH no-
MOILIH K1H0Ya NPH OTCYTCTEHH OHOKH B NPHHATHH PelleHHA — YacToTa
ommGok 107,

*  Bmbop nepexniodarens, He MNOX0Xero no GopMe HIH M0 pacno-
NOMEHHI0 HA HYWHBIH Nepeiouarels NpH OTCYTCTBHH OIUHOKH B NMpH-
HHTHH PElIeHHA — YacToTa ommbok 107,

s O0pmHas omHbKa 4YeNOBEKA NPH BRIMOJHEHHH OonepauMsH (Ha-
NPHMED, B PE3YAETATE HEMPABHILHOTO CUHTHIBAHHA TabnW4KH noa ne-
peknoarenem) — sactora ommbok 3x 107,

o O0pmHas ownbka venosexa (YNYIIEHHE) NPH OTCYTCTBHH HH-
.H.HI;:HI-I.HH 0 napaMeTpe, YNYIEeHHOTO OMEPATOPOM — YacTOTa OMHDOK
107,

* [lpocteie apudmerHyeckHe OWMOKH NPH NPOBENEHHH CAMO-
;p?g'.;pn:u Ge3 BRIMOMHEHHS MOBTOPHBIX BRIYHCIEHHH — yacToTa owHGOK

X ]

o  Owmbkn HenpaBWIeHOrO nepexnovedHs. Yactora ommbox —
17X, X = yHCno HEMpaBHALHEIX NMepeknioyaTenei, pacnoloMeHHBIX pA-
NOM © MPaBWIBHEIM nepermovarenem. @opMyna NPHMEHHMA, eCiOH
HMEETCH [0 NATH-IIECTH NepermoYaTenei.

e [lepconan apyroil cMeHel He nposepaeT obOpyAOBaHHE, €CIH
HET MHCEMEHHOH NHPEKTHBE HIH CNENHANBHOTO NepeyYHa UIA NpoBep-
KH — wacToTa ommbok 107,

e  (OOpuHas YacToTa OWHOOK NPH YCAOBHH HanpsxeHHoH paboTsl
OMEpPaTopa, NpH KOTOpol o4YeHb OLICTPO NPOHCXOIAT ONacHele Aefict-
BHA — yacToTa owHbok 0.2 - 0.3,

3. bam sxcnepTHOl HHQOpMALIHA.

He tpebyioT anaunrensHex 3atpar. Jas Henoas3osaHua 310l cybs-
EKTHRHOH HHPOPMALIHH MPH AHATTHIE HAIEXHOCTH YeNoBeKa, cleoyer:

*  obecrneyuTh HeOOXOOHMYIO TOMHOCTE JAHHBIX ;

e obecrneunTs NPEICTABHTENLHOCTE JKCNEPTHRIX oueHok. [na
ITOTO B KAYECTBE JKCNEPTOR C/AENyeT MCMONBI0BATH TONBKO BHICOKO-
KBATH(QHLUHPOBAHHEIX CHIELHAIHCTOR |
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®  MPaBHIBHO YCTAHOBHTE YPOBEHB HKCMNEPTHOID OUEHHBAHHA,
BoigeHTs (akTopsl, ONpEIeIAOIIHE KA4eCTBO OUCHHBACMON paboTel H
ONpEASHNTE THNBI OLIAGOK, XAPAKTEPHBIX [UIA OLEHHBAEMOr0 NPOLIECCa;

*  YEeTKO ONpefenHTE NpoUeaypy ouenHsanus. Hanpmaep, 1o
MO#eT OBITH METO MAPHOTO CPABHEHHA.

Mmen navnble, HAMPHMED, O BEPOATHOCTAX OWMOOK Yenopexa, RO3-
MOEHD BEMHYEHHE YeN0EeEd B KAUECTREEe CAMOCTOATENEHOTD obbekTa B

MOIENH OLEHKH PHCKA.

2.5. MOCNENCTBHA W TAXECTE ABAPHH

Orxasel (aBapHH) TEXHHYECKHX CHCTEM MOIYT NPHBOAHTE K CEPbe3-
HBIM nocaeacTeHaM. [ToaToMy HeoDXOAHMO OLEHHBATE NOTEHIHANLHEIE
NoCAeACTBHA 0TKa3a. MeTo/as! O1eHKH MOrYT Da3HpOBATECA Ha:

*  AHATHTHYCCKHX MOJENAX, HCMOMEIYIOMHX IKOHOMHYECKHE Ka-
TETOPHH,

* coDpaHHBIX JAHHEIX 00 HHUHICHTAX.

B oueHKax NOCHecTBHI W TawecTH apapuu (ywepba) seonpene-
NEHHOCTE MOKET DEITE CMOJETHPORAHA MYTEM HCTIONEIOBAHMA CITYUAil-
HEIX MEPEMEHHRIX C IANAHHBIMH QYHKUMAMH PACTIPEIC/ICHHA BEPOATHO-
cTel | X NapaMeTpaMH. :

B kauectse nocredcmenii ABAPHH MOMXKET BOZHHKHYTh MOMKAp, BIPHIB,
rasoBoe 0061aK0, MOBPEAKICHHA, CMEPTHBIE CITYYaH, HeraTHBHBIE 3(dex-
TR JI8 3O0POBEA, OKpymatoled cpensl, YORTKH. TAaxcecms aBapHH -
KauecTBO, YCAOBHE, CEPLEEIHOCTh, HWIH HHTEHCHBHOCTE NoCneaAcTRHHA
ABAPHH,

Yinepb He Beeraa moweT GbITh OLEHEH ¢ YBEPEHHOCTBIO, HO Mpe-
MOYTHTEAEHO ONPEIEIATE €T0 B ASHENHOM BRIpakeHHH. Heonpenenen-
Hbl XapaKTep TAKECTH ABAPHH NPEANONAraeT €ro OLUCHKY B TEPMHHAX
BEPOATHOCTH. TRKECTE ABAPHH ABIAETCA QUEHKOH NOTEHIHANBHEIX M0~
Tephb, KOTOPEIE MOTYT BEJHYATEL NOTEPH M0AeH, CODCTBEHHOCTH, CNno-
cOOHOCTE MPOMIBOAHTE NPOIYKUHIO, YXYIUCHHE COCTOAHHA JMKOH
NpHPOAEL, OKpY:kalolled cpeas # T.0. Mx Tamke crieayer onpeieiars b
AEHEXKHOM BLIPAMEHHH WIH B TEpMHHAX nonesHocTd noreps. Hanpw-
Mep, BEIOPOC HAOBHTOTO BENIECTBA MOMHO OXAPAKTEPHIOBATE KOJHYE-
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CTBOM 3TOro seltectsa. [IpH 3ToM MoeT OHTE NpHYHHEH Yiiepd 310-
poBei0 moaeii. [Ipk B3psIBe MOTYT NoCTpanaTe cTpoeHHs M moan. [lpw
ITOM MATEPHANLHEIE MOTEPH MOMHO MPENCTABHTE B JEHEHHOM BBIpa-
MEeHHH, 1A MATEPHANBHOTO BEIPAMEHHA XH3HH H 300pOBbA NIOHCH
TpebyIoTCA CelHANBHEIE MOAX0MIE.

Heonpenenennocts yiepba npHeena K NOABAEHHIO cnetndHieckix
MCP THINA MAKCUMATbHAR SOIMONCHAR NMOMEPA W BEPOAMHAL MAKCU-
MaTeHaR nomeps, ANA OUEHKH, COOTBETCTBEHHO, MAKCHMANBHOH moTe-
PH, KOTOpas MOMET NPOH3IOHTH NPH HAMXYIMEM CTeueHHH 00CTOR-
TENECTB H NOTEPH, KoTopas Gasupyerca Ha HanGonee BepoATHOH KoM-
OuHauuH obcroarenscts. HanpuMep, B ciyyae moxapa B 10Me NOJMHYIO
MOTEPIO 3JAHHA MOAKHO PACCMATPHEATE KAK MaKCUMATEHAA 80IMOMNCHAR
nomepa, TOTAA YacThk 3TOH NONHOR NOTEPH MOMKHO PACcCMATPHBATH KAk
sepoamuan maxcumarshas nomeps. [logobraa rpagaums ywepbor we-
NOAL3YETCH MPH CTPAXOBAHKH 0DBEKTOB.

Kamnas aBapus cHCTEMBI XapaKTepH3YETCA ONpEAeNeHHBIM Yiuep-
Gom. OH MOMKET ONPENENATRCA IKOHOMHYECKHMH KaTEropHAMH THRA
YMEHBIIEHHE MPOHIBOIHTENBHOCTH, BPEMEHHOH WIM MOCTOAHHOH no-
TepeH NpoayKuHH, notepel kanuTana. Yiepd MOXeT BHIPaIHTECA H B
Gonee cepresnbX cOOBITHAX THNA 3KOJOTHHECKOTO OENCTBHSA, MOTEPH
HEAOBEYECKOH WH3HH, YXYMIEHHS 310POBhA HIH 00lecTBEHHOI yrpo-
361, Ouenkn yumepba GasupyroTcs WiH Ha co0BITHAX B MpOLLIOH MCTO-
PHH, WIH Ha HAYYHOM MPOTHO3E, HCMONBIYIOWEM CNELHAIEHLIE METO-
Akl
Kacnwiii BHA aBapuH NOMKeH XapaKTepH3IOBATHCA ONpEaeNeHHBIMH
ypoBHAMH ywiepba, 4Tobnl oUeHHTE pHCK. Kak npaBnio, nocneacTeHA
ABAPHH MOTYT OBITE ONMHCAHEI B BHE YHCISHHBIX JHAYEHHH WA 3Haye-
HHI CTAHIAPTHIMPOBAHHEIX HHAEKCOB,

OfHH H3 CAMBIX TPYAHLIX H AeGaTHpYeMbIX TANOB B ONPEAEHeHHH
PHCKa CBA3aH ¢ oueHkoi ymepba. Hanpumep, senwunny yuepba cober-
BEHHOCTH MOMHO ONPEACIHTE, OLEHHB PACXO/BL, KOTOpBIE HeoBX0aHMO
MOHECTH ANA 3aMeHBl WIH BOCCTAHORMCHHR yulepba, BRIIBAHHOIO aBa-
preli. OnHako oueHKa ApPYrHX BHA0B yuepOa He ABIAETCA CTOMNL Mpo-
CThIM MeponpHaTHeM. [Isa supa ymepboe, Hawbonee TpyaHo nognao-
LHXCA OLEHKE, 3TO MOTEPA YEeNoBeYECKoi WHIHH M yuweps OKpykar-
meii cpene. OauH U3 cnocoboB KOMHYECTBEHHOH OLIEHKH 3THX yuepbos
— COOTHECEHHME PAVIHYHBEIX ypobHel yiuiepboB ¢ paziHUHBIMH KaTero-
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pramu. Hanpumep, niofisle ciryuan, KOTOPBIE IPHBOAAT K MOTEpe oNHOH
- OByx wH3Hei, Morny Obl GBITH OTHECEHB K 4-i KaTeropH yuepba;
cAy4aH, KOTOPEIE IPHBOMAT K NOTEpe Tpex - HeThipex ku3Hel K 3-i Ka-
TErOpHH; MATH - [NECTH MH3HeH Ko 2-H KaTeropHH, CeMH HIH donbime
#H3HeH K 1-H KaTeropHH.

B 3T0OM CMBIC/E PA3IHHMHBIM TPYNNAM MHICH, HMEOMWHM PaTHIHEIE
YPOBHH LIEHHOCTH N0 KAKOMY-1HB0 KPHTEPHIO, MOTYT OBITE NMPHIHCAHE
onpefeeHHBIE SHaYeHHA yiuepGos.

Huse paccMOTPeHBl BOIMOMHBIE METOILl OLEHKH MaTepHAIBHBIX
BHIOB YulepGos, a Takke yiepGoB AnA #H3HM venosexa. OHH MOTYT
OBITH A1ANTHPOBAHE! H U8 OLEHKH APYTHX THNOB Yuepbos, HANpHMED,
IKOAOTHHECKOTO.

2.5.1. AHaNHTHYECKAR OlEHKA yuepha

Juazpamms « RPUNNHEL — NOCTEOCMEUA»

Yinep6 or asapud MoxeT ObITE OLUEHEH C HCMONB3OBAHHEM JHA-
rpaMMBl «npHYHHEl — nocneactsray ([IT). Dtv anarpamMmel OsUTH pas-
paboTaksl 14 OLEHKH NOCTENCTEHH aBapHi, HCMONL3YA CTPYKTYPY le-
peBa ¢ [IOCTATOWHMM YpoBHewm netanwsauwn. B coorsercrenn ¢ I1I1
AHATHS HAYMHACTCA ¢ oTOOpa KPHTHYECKOrD CNYy4as, KOTopEiH obevHO
peifHpaeTca kak yaoOnas ornpasHas Touka s paseuris I nwa-
rpammel. JIns 33aHHOTO KPHTHYECKOTO CY4ad MOCACACTEHA npoclne-
JHBAIOTCA, HCMONB3YA JOrHYECKHE NepeBki CO 3BEHBAMH, COOTBETCT-
ByonmMH cobetuam. [Ipudem HCNONb3YETCA KAk MpAMad NOTHKE (Kak
B JepeBbAx cobErTHi), Tak M obpathas (kak B Jepesbax oTKa3on). Me-
topuka nocrpoenns [T mwarpamm MoseT Ha nioGoi craamn aHanHsa
MCMONB30BATE OTBETE Ha Habop Bonpocos. Bonmpock MOTYT BRAKYHTE,
HANPHMEP, CAETYIONIHE:

» MoeT 310T cny4ail NpHBECTH K APYTHM OTKa3aM (apapHam)?

» Kaxue ycnosra HeoBXoauMBl, 4ToDE! 3T0 COBBITHE NPHBENO K APY-
rHM CODBITHAM?

» Kakne Apyrie KOMNOHEHTH 3aTParuBagT 1o cobprmue?

» Kakue apyrue coOsITHA BEI3BAHE! 3THM COOBITHEMT

« Kakue nocnencTBHA CBA3aHB! C APYTHMH (NOCHeIyHMHMH) coOkl-
THAMM?
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» KakoBbl BEPOATHOCTH BO3HHKHOBEHHA MOCAEAYIOUAX CODBITHA
HIH BEPOSTHOCTH OTKA3a KOMMOHEHTOB?

Mamepuaroneii yiyepd

OueHka MaTepHanbHOro yulepba B pesyNbTaTe aBapHH MOXeT OHTH
BRIDAWEHA B NCHEMHBIX CAHHHUAX C HCMOJbIOBAHHEM IKOHOMHYECKHX
mogeneit. CTpykTypa i 3d{eKTHBHOCT TAKHX MOJIENEH 3aBHCAT OT BH-
na onacHocTei. [IpH 3TOM NOTEPH MOTYT BETIOYMHTE MallkuHkl W obopy-
JnoBaHHe, 0DCTAHOBKY, CHIPEE H MATEPHANBHEIC 3AMACKL,

Y1o0kl OUEHHTE NOTEPH, HHOTIA HCMOABIYETCA CTOMMOCTE 3AMEHEL,
YVYHTHIBAIOLAA CTOMMOCTE BOCCTARHOBIEHHA CODCTBEHHOCTH ¢ nmomob-
HEIM BHIOM H KauecTro. [TepBHuHOe paznuuHe MexIy HHMH — oDecue-
HHBAHHE,

Heroeeueckue Neepment

ABapHH MOTYT NPHBOJAHTE K YeN0BEYecKHM Kepream. [Toatomy npu
paspaboTie TEXHHYECKHX CHCTEM HeoDXoaHMO HCMONB3I0BATE MOMXO,
ofiecneyHBalONIHe MAKCHMANBHEIE BBITOAR! /18 ODIECTBA H MHHHMAIE-
HYH0 BEPOATHOCTh YENOBEHECKHX JKEpPTE H yulepba 310poBel0 (HanpH-
MEp, METOM «3aTpaT - pesynsTarosx). Jlas ontHMHzaumH ofuero adg-
dexra HeoDXOAHMO BRIPAMATE BOIMOMKHEIE MOCNEACTBHA 3[0POBBI0 H
MOTEHLHANEHEE YEIOBEYECKHE EPTBEl B TEX e eNMHHLIAX, YTO H Bbi-
roasl 1ns obwectea. CoOOTBETCTBEHHO, B AHANH3E HCMOMBIYETCA KaTe-
rOpHA, CBA3AHHAS ¢ OLCHKOH YenoBevecKoil XHIHH.

[MoTpefHOCTE YHETa BOIMOMHEIX YENOBEYECKHX HKEPTB, 4 TAKKE Mep
I8 MY MCK/IOYMEHHA MPHBOAAT K HeoDXOAHMOCTH OLEHKH De3onacHo-
CTH KHIHH 4ENOBEKA B CTOMMOCTHOM BhipaxeHHH. B [1] pacemorpeno
MATH NOIXOA0B, MPEATOHKEHHEIX 14 NPHAAHHA JEHEKHOTO BHPAKEHHA
mepam no obecnedeHiio DE30NACHOCTH B paMKaX OLIEHOK «3aTpat - pe-
IYNBTATOBY;

o  Koceennar CrIOUMOCHb.

Fe30macHoCTs YeN0BeKa OLEHHBAETCA B COOTBETCTBHH CO CTOHMO-
CTHIO MEPONPHATHI, NPOBOOHMEIX € UENbH YMEHBIIEHHA PHCKA CMep-
TH.

o Suunsiii kanuman.
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Be3onacHoCTh OUCHHBAeTCA Kak 4acTh 3apaboTka HHOMBHAYYMA,
CBAZAHHOID C PHCKOM,

o  Cmpaxosanue.

Be30nacHOCTE OUCHHBASTCA HA OCHORE CYMMB! JIHMHOIO CTpaxosa-
HHA.

o Cydefinsie auiniamoi.

BeINAaTel MO PEMICHHI0 CYAA B KA4ecTBE KOMIMEHCALHMH 3a NOTEPIO
#U3HH GepyTca 33 OCHOBY JUIA OTIPEIENEHHA PasMEPa CTOHMOCTH be3o-
MACHOCTH.

s JloBposoasisl RAGHEBL

OueHHBASTCS YMEHBILIEHHE PHCKA N0 BeanuMue 100poBONEHOH nia-
TEI 33 Mepk! DE30NACHOCTH.

Bee npHBeleHHBIC METOIB TAK HIH HHAYE 3aBHCAT OT JOXOA0E HH-
AMBHAYYMOB, CBA3AHHEIX C PHCKOM, M OT AeHCTBYIOUWIHX OPHAHYECKHX
nopm. JIns NpoBeicHAS KOPPEKTHLIX OLECHOK B PaMKax «3aTpar - pe-
IYNLTATOR? CHEAYET YYHTBIBATH MPHYHHY CMEPTH H ApPYTHE obcrod-
tenscrea. Hanpumep, B CILIA npr notepe TpyAocnocobHOCTH cya 3a-
YACTYIO MPHHHMAET pEelLICHHE BEINIATHTL Donblie, YeM NpH CMEpTEb-
HEIX HCXOMAaX.

B kauecTee MpHMEpa paccMOTPHM BAPHAHT OLCHKH 0e30MacHOCTH
YeJOBEYECKON HHIHH B CTOHMMOCTHOM BBRIDRAKEHHHM C HCOONB30BAHHCM
MeToaa N00POBOIBHEIX MUIATh.

Meton nobposonbHol MuaTe GasHPYETCA HA CTATHCTHYECKHX OLICH-
KaX TOTOBHOCTH PYNNL! M0aei 3an1aTHTe 38 YMEHLIUCHHE BEPOATHO-
CTH CMEPTH HIH yiuepda 3M0poBLI.

Hanpusmep, ecnd moan #3 nonynauxs B 100 000 yenosek roToshl
JANAaTHTE B cpefHeM mo 50 gonnapos Kaabli, 4T0DH YMEHBUIHTE
cMepTHEE cydan ¢ 4 w3 100 000 ao 2 w3 100 000, To obulas nobpo-
BOMBHAS MIATA MOMeT ORITE ONpeeeHa KaK 5 MHLTHOHOB J0/UIapOB H
CTOMMOCTE YenoBedeckoil xunn Byaer oueHena B 2.5 MHUTHOHA 11011
NAPOB, MOCKOIBKY MPH 3TOM JBE KHIHH MOTYT OBITh CTIACCHBL. B sapy-
GeHoil MHTeparype nooOHEE IHAYCHHA HAIBIBAIOT HHOTAA CTATHCTH-
yeckoil CTOMMOCTBI) uYenoBedeckod mu3HH. Kak npasuio, 3HaYCHHA
OLIEHOK, MOJYYEHHBIE THM METOJOM, NPEBOCXOIAT JHAYCHHA OLEHOK
CTOHMOCTH Ye0oBedecKoi HHIHH, Nony4YeHHBIE IPYTHMH METOIAMH.
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Metoa AoGpOBOALHON NJIATEL HCMOAB3YET NOHATHE MAKCHMH3ALHH
colHanssoro Gaarononyuns. OUeHHBAETCA TOTOBHOCTD HHAHBHIYYMOB
3AMIATHTE 33 OC30MacHOCTh, @ 3ATEM ArperHpylOTCA OLEHEHM BCEX 3a-
TPOHYTHIX HHAHBHIYYMOB, FKOHOMHCTEL 0/100pAIOT ITOT METO/, MOTO-
MY YTO TEOPETHYECKH OH OTPAKACT PLANbHYH0 CTOHMOCTR GesonacHo-
cTH venoseka. Ha BHPTYANEHOM pbiHKe Npoaak Oe30MacHOCTH ITOT
nomxon npueen 6B K ueHe, KoTopyto noTpebuTenn GyayT OXOTHO nia-
THTh 32 CBOI0 DE30NACcHOCTE.

TunuuHbE OYERKY CRIOUMOCITN YET08EHECKON NCUZHU

PesyabTaThl OLEHOK (CTATHCTHUECKOH) CTOMMOCTH H3IHH HEN0BCKA
CHIBHO BAPHMPYIOTCA B 3aBHCHMOCTH OT HCTOYHHKA JAHHBIX, HCNONE-
JyeMOi METONOMOrHH M CAENAHHBIX TPEANONOKEH ui. KomMnunsusa
NAHHEIX, DAIMPYIOWMXCH HA KOHUENUMH [ODPOBOJBHON IUIATHL, NAET
MenHaHHoe FHaueHHe B 2.6 MHAHOHOB Aonnapos (B LeHax 1990 roaa).
[‘MCTOrpaMMa CTOMMOCTH JKHIHH MEI0BEKa, NOCTPOSHHAA ¢ HCMOAL30-
BAHHEM ITHX AaHHBIX, NpHBEAcHa Ha puc. 2.8 [2].
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CTOMMOCTE BIIHI B M. J0/1apoB

Puc. 2.8. 3Ha4eHHA CTOMMOCTH ¥H3HH Yel0oBeKa

IHayeHHd CTOHMOCTH YeNoBeYecKOoH MH3IHH, HCMONBIYCMBIE TPH
TPAHCIIOPTHBIX KATACTpOdax ¢ 4YeSOBEYCCKHMH KEPTBAMH B CLIA (8
nenax 1990 rona) ouexupaiotca oT 50 000 nonnapoe go 29 000 000
fonnapos, ¢ meauanoi 312 000 ponnapos. Bapuallui OTpadaloT pas-
JHYHS B BOCTIPHATHAX PHCKa OOLIECTBOM,
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B 2001 rogy oduc musmcreperaa Tpancnopra CLUA ycraHoBH MH-
HHMAaIBHOE JHAYEHHE CTOMMOCTH A4 MPeAOTBEPALLCHHA CMEPTENbHOTO
HCXO0[a B MHHUMACHTAX B 3 MH/LUTHOHA JOMIAPOB.

Komuccna CLIA no GesonacHocTd w3geanii s notpebureneii ye-
TAHOBHIA AHANOMHYMHYIO LKATY A OLUEHKH CTOMMOCTH WH3IHH 4elope-
ka B quanasoxe ot 80 000 moanapos no 1 400 000 gonnapos (B ueHax
1990 roga).

Henaprament Gesonackoctd Tpyna CIIA npHBOAMT AHANA30OH LIKa-
Abl ans crorMoctH #H3HKH oT 130 000 monnapos o 91 muaHapaos
DOMNEPOR ¢ OLEHKOH 3HAYCHHUA MEIHAHE B 6.7 MHWIIHOHOB I0TAPOB.

ATEHTCTBO Mo oxpaxe oxpysaromedi cpeaw CIIA ycranoswio aua-
Ma3oH OLUEHOK IS CTOMMOCTH ®H3HHA oT 9 000 nonnapor oo 4.4 MuUiH-
apaos aomnapos. MeanaHHoe 3HaueHle oueHHBaeTCA B 21.5 MHIIHOHA
nonnapoe. [IpH 3TOM OTAENBEHO BEIASAAOTCA HEKOTOpHIE BEIIECTEA,
NOMIEKALHE PEryAHPOBaHHI0 (Hanpumep, Oenszon, acOecT, MBIIBAK M
ap.). 3nech WKANA OLUEHOK NexHT B ananazone ot 200 000 gonnapoe no
20 muuHoroe ao/napos (100 MHATHOHOB AONIAPOB MO APYTHM OLEeH-
KaM).

JlHanasoH OLEHOK CTOMMOCTH ¥H3IHM, CBAJAHHBIX C PAJOHOM B HH-
NBIX [I0MaX, NEKHT B Npefenax oT 4 MUIIHOHOB JOMIAPOB A0 7 MHA-
nuoHoe goanapoe. [lpe stom adpexTHeHeM ana S0-neTHero nepuoaa
#HHIHH cuMTaeTca pacxon B 4 000 nonnapos NN cokpamenus ofbeM-
HOI AKTHBHOCTH Ha OJMH MHEOKIOPHIHTP (cToMMocTs wH3nu 400 000
NOMNAPOR ).

MHHHCTEPCTEO TPYAA B OTASN MEAHLHHCKOTO ODCIY:KHBAHHA MpH-
poanT axanasod or 12 000 nonnapos ao &5 MHANHOHOB AONIAPOB C
oueHkoH MegHads! B 265 000 goanapos.

OOwHi aHANH3 JAaHHEX PAITMYHLIX BEJOMCTE JAET OHAMA3OH CTOH-
MOCTH #H3HH oT 300 000 moanapos no 6.5 MHUIHOHOB AOAAapoB (B
uenax 1990 roga). Ouexka MeaHAHB (BO3MOMHO, HE CIHIIKOM HANEW-
Haf) — 1.4 MHIIHOHA AONNAPOB.

Panenun

B tabn. 2.10 npHeeneHa MKALA CEPREIHOCTH PAHEHHH, NPEANOKEH-
Has B 1969 rofy H KPHTHYECKH NMEPECMOTPEHHAA 3a MPOLIE/INIee BpeMa,
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llikana cepLeInOCTH PAHEHH

Tabnuua 2.10

Kon
cephes-
HOCTH
PAHCHHA

HOCTH paHe-
HHA

OnpeneneHme

hno-
WHTENE
(%a)

Benmunns
AoBpoOBONE-
HO#E MaTsl
(ROMAApH,
2001r)

TNerkwi

Cpeanni

Ceprernnif

Tasenmil

Kpnruse-
crmHil

Cueprens-
HbiH

[MospexacHHA KOXH, pac-
THACHHE CBABOK, 0OT
nepuofl CTENEHH; TPAEMA
ronoBsM ¢ ronosHod Gono
HITH TOROBOKPYRKEHHE
Peauas pand; COTPRCEHHE
MO3rE (MOTepa COIHANMA
scHee 15 MuHyT); painpol-
MEHHE (MY TALHA) HAAbILE;
IAKPLITEIE NepenoM Tasa
Paspuin HepBa; MHOTOKPET-
Wil nepenos peben; KO-
TYIHA OpraHa OpHHLHOH
NonoCTH; paanpobnente
(aMrryTALAA) PYKH (HOTH)
Paspuip ceneIcHkH; nepe-
nOM HOTH; nepdopass
IPYAHHLL COTRRCEHHAS MO3-
ra ¢ APYTHMH HEBPOSOTH-
WECKHMH TPHIHAKAMH (0=
TCPH COIHAHHR MEHEE YEM
Ha 24 waca)
CmHHHO-MO3MOBAR PHE,
00T 3-H CTEMeHH; COTPA-
CEHHE MOITa C COPLEIHBMH
HEBPOMOrHYECKHME IPH-
IHAKAMH (MOTEPA COIHAMMA
Gonee yem Ha 24 vaca)
PaneHHA X0Th M HE daTans-
HEIE, HO 3AKAHYHBANOUINECR
CMEPTEIO B Teuenne 30
AHEH Nocne HHUMASHTE

0.2

1.55

5.75

18.75

T6.25

100.00

G000

46 400

172 500

562 500

2 287 500

3 000 000
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Cepbe3HocTs paHeHHs OLEHHBACTCA Mo wkane | — 6, rae | sensercs
HE3IHAYHTENbHBIM (JIETKHM), 5 — KPHTHYECKHM, H 6 — HecrnocoGHBIM K
BRUKHBAHHIO. ITOT MACIITal XapaKTepHIyeT Yrpo3y KHIHH, CRAZAHHYIO
C KOHKPETHOH paHoi W He NpefHasHAYeH ANA TOro, ¥ToOhl BBIPAMATS
BCECTOPOHHIOW MEPY CEPLEIHOCTH,

MNpuBenenHas wWkanad He ABISETCH BRIPUKEHHEM apH(METHYECKOTO
MaclrTaba paHLl, TO €CTh PAIHHLA MEKIY YPOBHAMH ¢ Kofamu | 1 2, He
TO K€ Ccamoe, YT0 Me#AY 4 U 5; TO ecTh, Mbl HMEEM [0 ¢ NOpPAAKOBOF
LIKAMOH.

TaGn. 2.10 nokasbiBaeT COOTHOLUEHHE MEXIY IIKANOH CephesHOCTH
paHeHHA ¥ (pakunedl (Y4acTeio) BENHYHHE! T0GPOBONBHON niaTe, Dta
(hpaKums, BEIpakaeMan B MPOLEHTAX, OTPAMAET NMOTEPID KAMECTEA HH3-
HH H KOMHYECTBA JIET AHIHH, THIHYHOTO IS JaHHOTO YPOBHS PAHEHMHA.

B nononHeHWe K 3uaueHuAM AoOpOBOABHON MIaTh JeNapTaMeHT
TpaHcnopra CLUA uIeHTHOHUMPYET W ApyrHe 3aTpaThl, CBA3aHHEIE ©
PAHEHHAMH H CMEPTEBHEIMH HCXO0OaMH, 00YCIOBIEHHBIMH TPAHCTIOP-
THPOBKOH, BKIOYAA 3aTPATE! B CBA3H C YPeIBRIYAHHBIMH OOCTOATENBCT-
BAMH, MEIHUHHCKHM OOCTYKHBAHHEM, HOPHAHYECKHM 00CTYKHBAHHEM
M cyneOHeMH manepxkamu. TlocKoNEKY MEIHIHHCKHE H cyaebHbIe H3-
ACPHEKM, CBA3AHHBIE C OTACALHEIMH BHAAMH PAaHEHHI, MOTYT ObITh Crie-
LH(HYECKHMH, OHH NpeacTaBneHs oTaensHo B Tabn. 2.11. B weil npu-
BEACHEI MEHUHHCKHE M Cyne0HEle H3Nepxkd B nonnapax (uexs 2001
rofia) Ha OAHOrO MOCTPAJABILETO A ABHALMOHHBIX MPOHCILECTBHIL.
[Tpusenennsie B Tabanue 3HaYEHHA, HYKHO H0BABHTE K CYMME OLICHKH
3a ymeph KOHKPETHONO HHAHBHAYYMA.

TaGanua 2.11

Menuuunckne u cynebnsie nagepxin ($), npn paneHnax

HE 1::3: Em::m o skt l?fp:uﬂr;acmc Monnas
CEHE HYOEPAEN i IO
paHEHHA HATEPAKH
I Jlerxui 600 1900 2500
2 Cpensmit 4600 3100 T100
3 Cephesinii 16,500 4700 21 200
4 Tameanii 72500 39,100 111 G040
5 Kpirtusecknii 219,900 80,100 300 000
& Cseprensuuil 52,600 £0,100 132 700
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Koceennble nomepu

KocBeHHBIE NOTEPH ABIAIOTCH NOTEPAMH BTOPOTO NOPAAKA, BhI3BAH-
HBIMH TPAMEIMK noTepami. OHH MOTYT KAAcCHpHUMPOBATHCA KaK He-
JABHCHMEIE OT BPEMEHH HIH 3aBHCHMBIC OT BpeMmeHM notepd. Hanpu-
MEp, NOTeps 3aHHA BKIIYACT NPAMBIE MOTEPH €r0 CTOHMOCTH H KOC-
BEHHBIC TOTEPH M3-3a HEHCNONB3OBAHMA 3JAHMA, KOTOPBIC €CTh (yHK-
uHA BpeMenH, HesaBHcHMEIE OT BPEMEHH NMOTEPH MOTYT OBITH CBA3AHE,
HanpHmMep, ¢ notepei kakoit-nubo yacTH rapaepoba. KocseHHele note-
pH TakKe BKIOMAIOT MOTEPH H3-3a JAKPLITHA OH3HECA WM €ro Cokpa-
wekns. OHH MOTYT BENHOMaTE 00ECUCHHBAHNE; HECTIOCODHOCTE BHINIA-
THTE 3AJ0JAEHHOCTH, 3apIUIATy NEpCoHany, OMIATHTE PEKNaMHble H
CepRHCHBIC PACXOAL; a Takwe obA3aTenseTsa no cybkontpaxtam. [lon-
HAd MOTEPA TAKKE 3ABHCHT OT MEpPHOAA NMPEpLIBAHWA JEATENbHOCTH.
HekoTophie BHIB KOMMEPHECKOil IEATENbHOCTH HEODX0AHMO TIpOaO.-
AT, YTO BEACT K AOMOMHHTENBHLIM NOTEPAM H3-32 Gonee BRICOKHX
PACXONOB HA ApeHiy, OMIATY nepcoHana u Marepuanos. Koceenmeie
MOTEPH MOMYT Takke ObITh CBA3AHBL, HAMPHMED, ¢ XYIHMH MOKasaTe-
AAMH KOMIUIEKTYIOWMX WIH MAaTepHanoB JUIA KaKOTO-THOO H3JEnus,
MPECTYMHBIMH MNOTEPAMH H3-32 HENOPALOYHOCTH CITYKALHX H T.10.

2.5.2. 310poBbe HACEAEHHS H IKOJOrHYECKHH yuepd

JIns oueHKH MOTEPH 3I0POBRA HACENCHHEM TpeDyeTcs BHINOMHHTE
OLEHKY BOANEHCTBHA KOHKpeTHOro (akTopa, HAmpHMep, XHMHYECKOro.
Uenopex, yToObl OKA3aTHCA B OMACHOCTH, A0/KEH BOHATH B KOHTAKT €
XHMHUYECKHM BEILIECTBOM, HO MEpa ONAacHOCTH CHIBHO 3ABHCHT OT TOTO,
CKOMBKO KamJOro BElECTBA MPHCYTCTBYET, KTO M KaK NOJABEPracTca
poseiicTeiio. OlEHKE IKCNOIHLHH XHMHYECKOTO BELUECTBA CISNYeT 33
OLIEHKOH €ro TOKCHYHOCTH, [A Toro 4To0k! ONpeiennTs Kakne 3abone-
BAHHA WiIH Apyrie 3hdexThl 418 3A0POBEA MOTYT OBITh BHI3BAHBI JIaH-
HeM Bo3feHcTeHeM. HeoOxomumo Takke ONpelenHTh KOIHYECTBa Be-
HWECTBA, KOTOPEIE MOTYT NPHYHHHTE BpeaHkie HpdekTsl A18 300pOBEA
(TO €CTh, CKONBKO KaMA0r0 XMMHHECKOTO BELIECTBA HEODXOIMMOD, 4TO-
6bl MpHYHENTE Bpea). Boobue, dem Boule 103a, TeM DONee BEPOATHO,
YTO BEILECTBO MPHYHHHT Bped. 3TOT Bpea HEoOXOAHMO COMOCTABHTE C
yMeHBIIEHHEM MPOJOTKHTENEHOCTH HIH IKBHBATIEHTOM NOTEPH AKH3HH.
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MeToaonorHa OLEHKH PHCKA XHMHYCCKOTO BOZNEHCTBHA BENIOHAET
cemyomme sranst [13]:
HACHTHOHKALHA ONACHOCTH;
OLEHKA IKCIIOZHITHH;
YCTAHOBNEHHE 3aBHCHMOCTH «aosa-adiber;
XapaKTePHCTHKA H OLEHKA PHCKA;
aHANH3 (PAKTOPOB, BIHSIOUIHX HA J0CTOBEPHOCTE PEyIbTATOR;
XapaKTePHCTHKA HeonpeaeneHHOCTeH.

Puck nebaazonpusmiozo 8030elicmeun Ha OKPYXCAOUYIo cpedy

OCHOBHBIMH HCTOYHHKAMH YPE3BBIMANHBIX CHTYaUMil ABRAAOTCA
MPHPOAHBIE CTHXHHHBIE GECTEHA W TEXHOTEHHBIE ABADHH H KaTacTpo-
(Bl B KOTOpPEIE BOBNEKAIOTCA HACENEHHE, MPOMBILUIEHHRIE H MPaskIaH-
ckHe 00BEKTEI H npuponHas cpeja. Jns oueHKH pHcka HeoOxoauma
HHPOPMALIMA KaK N0 HHTEHCHBHOCTH 3BAPHHHBIX CHTYaUMit (BEpOATHO-
CTAM), TaK H Mo yuwepby ana oxpysaromeit cpensl. Hanbonee asmubim
PEUHNHEHTOM DHCKa ABNAeTCH 4enopek. Bes cuerema GesonacHocTH
CTPOMTCH, Mpeae BCEro, B OTHOWIEHHH 4enoseka. B s1oif ceasu npw
KOHYECTBEHHO OLEHKE PHMCKA NMPHHHMAIOTCA BO BHHMaHHE, M0 BO3-
MOMCHOCTH, BCE OCHOBHEIE BHIAR yuiepDa, HAHOCHMOrO 4Yel0BeKy, Moj-
JaolHecs KOIHYeCTBCHHOMY onpeaenenunio. Onnake nHeGnaronpHsar-
HOMY BO3JICHCTBHIO (B TOM YHC/E CO CTOPOHB YENOBEKA) NOJBEpranTCy
H OKpYMarollas cpefa (BKN0Yaiias pacTHTENbHBIH H XHBOTHBIH MHD,
COCTARNMAIONINE IKOCHCTEMY ). B HeKoTOpOM OTHOLICHHH OLUEHKA PHCKa
BO3AEHCTBHA Ha 00BEKTHI OKpY#aloued cpeasl Aenferca Gomnee Clow-
Ho#H 1 Gonee HeonpeneneHHOH, HeM OLIEHKa PHCKA 3A0POBRIO YEN0BEKa,
B oTHOmMEHHH 00BEKTOR OKpYXalolied cpefibl B 3aBHCHMOCTH OT Mac-
wrabos BO3AEHCTEHA B NPOLESAYPAX OLSHKH PHCKA MOXHO BhIIEAHTE
TPH YPOBHA: NOKaNbHbIH, perdoHansHeiii B roobansueiii. [To npopon-
KHTEILHOCTH BO3/IefiCTBHA — KPATKOCPOYHLIE, CPEIHECPOMHBIE H OTHa-
NeHHble Bo3AcHCTBHA. [IpH 2TOM onpenencHHBIE BOIACHCTEMA MOTYT
HMETh HeoDpaTHMBIH XapakTep, HanpHMep, HCUEIHOBEHHE OTHENBLHEIX
GHonorn4ecknx BuAoB. OUEHKaM ITHX BHIOB PHCKa HeoOXOIHMO npH-
haeate ocoboe 3navenne. B cocras neoGxoaumoll Ans ouUeHKH pHcka
HHGPOPMALHH J00#HE GMTh BKIKYEHE! JaHHbIE [0

®  COCTOAHHIO BO3AYILHOTO DacceiiHa M ero 3arpAIHeHHIO;
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e xapaxkTepHMcTHEe JaHgmwadra W ero yCToH4YHBOCTH K TEXHO-
reHHEBIM HArPY3KaM;

® COCTOAHWIO W 3AIpA3HEHHOCTH NOBEPXHOCTHRIX H IPYHTO-
BBEIX BOJ, COASPAAHNIO B CTOKAX BPEIHEIX BELIECTB]

* COCTOAHWIO 3eMensHOro (oHAA H ero 3arpasHeHHOCTE BpEl-
HEIMH BELIECTBAMH,

®  COCTONHMIO MWBOTHOTO MHPA M PACTHTENBHOCTH, HX YCTOH-
YHBOCTH K HATPYIKAM,

e (OHOBBIM 1A PACCMATPHBAEMOH TEPPHTOPHH YPOBHAM 3a-
IPAIHEHHIA.

HeofxoaMmo oTMETHTE, 4TO M00ad OLEHKa PHCKA €CTh JIHIIE HEKOS
npHOJIHAKEHHE K «PEealbHOMY» PHCKY. oMy CcnocoOCTBYET IHAYH-
TENLHOE YHCNO HEONpeIeNeHHOCTeH: B Pe3ynbTaTaX HIMEPEHHH KOH-
UEHTPalUHi BpENHLIX BELIECTB B HCMONBIYCMBIX MOIENAX; B OLCHEAX
TOKCHYHOCTH H TPAHCMOPTHEIX NapaMeTpoB H Ip.

OueHka SKOIOTHUECKOTO PHCKA, B MEPBYI) OMEPEh, KACACTCH OLEH-
kM BAHANHA sebnaronpuaTHex 3ddexTos GakTOpOR pHCKa HA NOMYAs-
LMK KHBOTHBIX, pacTeHHil WIH MHKPOOOR H Ha CTPYKTYPHI H DYHKLMH
akocHeTeM. MeToasl OUEHKH DPHCKA JUNS MONyRsuHid OHOMOTHYEeCKHX
BHIOB AHANOTHYHE! TAKOBLIM /UIA MOMyASlUMH uenopexa. B 1ol cBA3M
APEACTABNAIOT MHTEPEC HIMEHEHWS B CMEPTHOCTH, d:uauunm_::m HIIH
MPOSBIEHHE OTKIOHEHHH H YCTOIMHBOCTE K CTPECCOBLIM BO3AEHCTBHAM
okpy#atonieli cpeapl. PHCKH 118 onpe/leneHHON IKOCHCTEMEI BEIOYA-
[OT TakHe (akTopsl HHTEpeca KaKk HIMEHEHHA pasHoobpasHa BHAOB, HX
pacnpocTpaHeHHA, MPOAYKTHBHOCTH M HAKOMICHHA OHoMaccel, CBAIH
WHBLIY H HERHBEIX AEMEHTOR IKOCHCTEM, YCTORYHBOCTD K PA3NTHYHOIO
pona BO3ACHCTBHAM H 1P,

MeTonsl A18 OLEHKH NOTEHUHATBHOTO BO3AeACTBHA (aKTOpoB pHe-
K& OTHOCATCH K OIHOMH M3 ueTsipex Kateropuii [14]:

e  TECTH /18 OfHOTO DHOMOIHYMECKOro BH/A;

e TecTel Oonee yeM Ans oJHOro GHONOrHYECKHi BHA;

s nabopaTopHkie TECThI,

®  TECThl JUIA MONEBLIX YCIOBHH.

Ouenka wposneiictene-3dderTs — Hanbonee CNOKHAS COCTABRIAIO-
as obmeii mpolieMsl OLEHKH PHCKA IKOCHCTEM. Tak, aKTHBHOCTE of-
pasuos ofAyYeHHBIX HOHHIHPYIOLHM HITYYCHHEM HKHBOTHRIX H Opra-
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HH3MOB, a Takxe merabonnyeckne/dHIMONOrHUECKHe acnekTsl GHOMO-
FHYECKHX BHJOB, KaK NPaBHI0, HMERT GONBIIHE BApHALMH H MeHee
H3YHECHBI, YEM 14 YeNOBEKA. JTO JelaeT onpenenexne (B ocofeHHOCTH,
NOrnoIeHHOH W 3PeKTHBHOR [0361) H IKCTPANOMAUMIO «IO03a-
adppextn Gonee cnowkol And GonbUIMHCTEA NPOLETYP OLEHKH KO0-
FHYECKOrO pHCKA.

B COOTBETCTBMH ¢ NPHHLHMOM 3KOMOIHYECKOTr0 HMMEpaTHBa [15]
LA YCTOHYMHBOIO Pa3sBHTHA COLMATEHO-3KOHOMHYECKHX CHCTEM 3KO-
HOMMKS JOKHA YAORNETROPATE HY:# B! H 33KOHHBIE KEJaHH Kama10ro
HeIOBEKa H 0DlIeCTBa B LENOM B YCHOBMAX NMOBLIICHHA Ge30nacHoCTH
(YBEAHYEHHS NPOAOKHTENBHOCTH KH3HH H €€ Ka4ecTRa) NPH YCIOBHH
COOTBETCTBHA 3KONOrHYECKHM BO3MOKHOCTAM Omocdepsl. [MpakTHye-
CKad peanH3aliA NPHHUHMNA BOIMOMKHA, TOALKO ECHH HCMONb3YETcs
CHCTEMa MHAHMKATOPOB COCTOAHMA OKpYXalmed cpens u chopmupo-
BAHHAA HA €€ OCHOBE COBOKYTHOCTE NMOKasaTenei, KoTopelie OBl KonHue-
CTBEHHO HA HAYYHOH OCHOBE ONpeienaNH COCTOAHHME Oe30macHOCTH
3T0i cpensl. PaspaboTka TakHx nokazateneii sanserca pakHeliwedi
CloHeHmeH npobaemol. B HacTosmee Bpems Bonpoc o paspaGoTke
TAKHX MOKA3ATENICH HAXOMMTCA TONBKO HA CTAAHH NMOCTAHOBEM. K HuM
Ha CETOAHALIHHH JEHbL MOMHO OTHECTH JIHIUbL CTeneHb «GIH3I0CTH co-
CTOAHHA JKOCHCTEMBI K IpaHHLe ee YCTOHUYHBOCTH». OTMETHM, 4TO M
3aja4a KONHYECTBEHHOH OLICHKH cTenedH GIM30CTH IKOCHCTEM K Ipa-
HHLAM WX YCTOHMMBOCTH ABIAETCA OMCHBb cnomuoil. TeM He MeHee B
HEKOTOPBIX CTPAHAX TAKHE OLCHKH YiKe HCNOMB3YIOTCA JUIA BBEIEHHA B
PETNAMEHTHPYHIIYH) JEATENEHOCTE N0 DE30MacHOCTH KONHYECTBEHHEIX
3HAYCHHH M4 NpefieNbHO  JOMYCTHMBIX TEXHOTCHHBIX HATPY3OK
(MAHT) na npuponryo cpeny. Taxue TIHT DomkHK rapaHTHPOBaTH
OTCYTCTBHE HEYCTOHYHBOCTH M HENPENCKAIYEMOCTH COCTOAHHA 3KONO-
THYECKHX CHCTEM NMPH COOMIONEHHH OrpaHHYeHHIl YPOBHA TeXHOIeHHO-
ro po3nedcTeud. Tak, cornacHo npuastoMy B Huaepnanaax sakoHoma-
TenscTBy [16], yposens BoanelicTeHa Ha 3kocHcTemy (T.e. [IJITH) me
AOGKEH NPEBBIIATEL YPOBHA, NMPH KOTOPOM MOTYT MOCTPagaTtk 5 % BH-
JOB B 3KOCHCTEME.

Heofixonumele mard Ha myTH peienns 1ol 3a1aun — co3anHe ne-
PEUHA HHIHKATOPOB COCTOAHHA okpyaromeii cpenw (OC) (Tabn. 2.12)
[17]. Mpn 3ToM Henons3oBans! paspaboTku o 3Toil npofneme, BRMON-
HEHHBIE CTaTHCTHMeCKHM ynipasnennem OOH (CV OOH) u opranmsa-
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uHell Mo IKOHOMHYECKOMY Ppa3BHTHIO W cotpyanmuectsy (O3CP).
OACP paccMmaTpHBaeT HHAHKATOPEL OKPYMKAIOWIEH CPelkl B KOHTCKCTE
HATPY30K HA OKPYHAOUIYI0 cpemy (ABHMYLIHE CHIBL), €2 COCTOAHHE,
oTBeTHOH peakumH, Gazosoil undopmamnn; a CY OO0H - B KonTekcTe
COLHANEHO-IKOHOMHYECKHX BHAOB NEATENLHOCTH, BO3ACHCTBHA M HX
NOCNEeNcTEHIi, OTBETHOH peakuMK Ha Bo3feiicTera W DazoBoi WH(OpMa-

IHH.

Tabnuua 2.12

Croansii nepededs HHAHKATOPOR COCTORRHA OKPYRAKLIEH cpelbl

Mpo- Harpyaxn (O3CP). Cocroaume OTeeTHan peax- Balopas
Gnem- Coupanbso- OC (O3CP). | uma OC (O2CP). | wmdop-
HEIE IKOHOMHYECKAR BoaneficTens OreeTnans peax- MALLMA
obaacTH AEATENRHOCTE (CYOOH) LiHA 1A BOAReHCT- CY
na (CYOOH) OOH)
ATHO= BuGpocw CO;, Konuenrpauua | Hukawnx nnan- | MNoroause
cihep- S0y, NO,. CO;, 50, KaTOPOB Npea- H KIHMa-
HE Motpefinenne omo- MO, Oy u nomeHo He GeU0. | THYECKHES
Boamyx HOPEIPY IO LMY BIBEIIEHHEX YCMOBHE
KJIHMAT BEIIECTE HACTHLL
Jesunn/ | Himenenus B sem- [nowan, Mpuponooxpan- | Obpaba-
noYBa NENONBICBAHKH, MOABEPKEHHAR | HEIE TEPPHTOPHH | THIBASMBIE
HCMOALIOBAHKHE NoYBEHHOH {% oT Beedl nno- | 3eMaH BA
yaohpenni 0 ofx IPOTHA LWAAH IEMEND) AylIY Ha-
MECTHIHIOE CCACHHA
" Boma/ Togonok abop Koruentpauns | ObGpaGorka crod- | Pesepam
npecHo- IPYHTOBBEX H NO- CBHHUA, Kaa- HBIX Bog (Y ox- TPYHTO-
BONHBE | BEPXHOCTHBIX BOA. | MHA, NECTHIH- | BAMEHHOMD HACE- BhIX BOJ]
pecypcsl Moayiesoe no- MOB B NPECHO- | EHHRA), A0CTYN-
TpelneHHe BoaL BOJIHBIX BOA0- HOCTE Belonac-
ans ORITOBLIX LHE- emax, BITK » HO#H TENA0BOH
nefl, NPOMBILACH= XIIK B npe- BOjI6 (% OoxBa-
Hoe ¥ X Boao- CHOBOAHBIX YEHHOMD HACEAE-
MONL30RIHHE BOJOEMAX HHA)
Pecyp- [Toxa ne npeano- Moxa we npen- [Moka we npea-
Chl MO WCHO HHEAKHX AOKEHD HHKS- | NOMEHO HHKAKHX
CROH HHAHKATOPOR KHX HHOHKA- HHIHKATOPOR
BB TOpOR
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[Mpoaomxenne Tabn, 2.12

MMpo- Harpysgu (O2CP). CocroaHne OreeTHAd peak- bBazonan
Gmen- CouHanbio- OC (02CP). | un= OC (O2CP). HHGHOp-
HblE IKOHOMHYECKAS Bozaefictemn | OrseTHas peax- MALIHA
ofnacTu ACATENEHOCT (CYO0H) A Ha BoagefcT- (CY
s (CYDOH) O0H)
buono- | Fogosoe npoinsoa- | Temnw obes- | Temnwu necopoc- Yuer
rHye- CTBO KPYTIsKa, NEceHns, Bhi- CTRHOBREHHA, Necos
CKHE H MOAYLIEB0E 0= MHPAHHIHE H MECOIAUHTHERE
apyrie | TpefAcHHe TONMAHB- | HAXOMAUHECH TeppHTopHE (%o
nmpH= HOH JpeRECHHEL, oA YIposoi OT BCoil TCppHTO-
pPOOHEE | YIOB MOPCKHX BM- BRIMHPAHKA PHH)
pecypehl i (4] GHOBIIE
Mue- Hasneueuue MuHe- Herowenue IMoxa ve npen- Buapneu-
[rilfiR- PANBHEY PECYPCOB, | MHHEPANBHBIN | ROMWEHO HHEAKHX HBIE MH-
HEE, FOIOB0Ee MOTYIE- pecypcos (% HHANKATOPOE HEPaib-
BEIH)- BOC JHEpromoTped- OT BbIHBACH- HEIE pe-
BEL NEHHE HEIX PECYPCOB) CYPER,
amepre- BRARTEH=
THYE= HEIE 3HED-
cKne ropecyp=
pecyph L]
OTxoas Oines DHTOBRX [Moxa ve npen- MMoxa ve npen- IToxa He
OTEOI0H, P iy e OREHD HHEA- SA0EEHG HRBEAKHY npeano-
HMNOPTA H IKCHOP- KHX HHAHKE= HILTHKATOPOR HEHO
T OMACHMXY OTX0- TOPOR HHEAKHX
A0ER HHIHER-
e L TOPOE
Moce- Temne pocta ro- MMnowasas u IMoxa we npen- Moka ne
JHEHWA POACKOTD HACEME- HAceaeHne NOMEHD HHKIRHX MpeRo-
GeaoBe- | HHA, Y POPORCKOTO MAPTHHANE= HHAHEATOPOE WEHD
K HACENeHHH, KOITH- HBIX TIOCEAE- HHKAKHX
HECTBO ABTOMODH- HHH, %5 Hace- HMHEA=
nefi na 1000 gen. JEHHA ¢ CaHH- TOPOE
TAPHBIMH YC-
AYramu
Crn- Yactora Koanuecrao IMoxa we npea- Moka e
KHAHEE PAMENLIX K AOMEN0 HHEAKHX fipe -
Bener- WEPTR HHAHEATOPOE WEHD
RHA HHEREHX
HHAHEA=
TOpO#
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Bonbioe BHAMAHHE SOMKHO YAENATECA HE TONBKO MpodnemMe 3KoNo-
riyeckoil Ge30MacHOCTH MPHPOAHOH cpeisl, HO H npobieMe OLEHKH
GromorsyeckHx (PaxTOPOB ONMACHOCTH OKPYXKAKIMEH cpeas A CAMOTD
yenoseka. B 3ToM Bonpoce Takke HMEHOTCA 0OLEKTHBHEIE TPYAHOCTH.
Basa gauHex «Bo3feiicrene-3ddexT? BECEMA OTPpaHH4YeHa, KPOME TOr0,
OTCYTCTBYIOT 00IIENpPHIHAHHEIE KPHTEPHH, OLCHHBAKOWIHE OHONOIHYe-
ckHe (axkTopsl ONACHOCTH cpelsl anA 4enopeka. Mcrnoneayemas Ha
PAKTHKE CHCTEMA OLEHOK, OCHOBAHHAA Ha e/IHHCTBEHHOM THIE HOpMa-
tHBoB — [1JIK /N8 OTAENBHEIX TOKCHUECKHX BellecTs AsnAerca Heobxo-
auMoii, Ho HepoctaTtouHoii. Jna muorux sewects B [1IK ne sanoxena
OLIEHKA WX MYTAreHHOCTH, KaHUEPOTeHHOCTH, HMMYHHOH H MCHXOTOK-
cHuHocTH, smbpHoTokcHYHOCTH. [loaTOMY Tak BaWHBI HCCIENOBAHHA,
HANpaBleHHBIE, C ONHON CTOPOHBL, Ha Pa3paboTKy KPHTEPHEB, NO3BO-
JAKOWMX OUSHHTE W NMPEICKA3ATh BECh KOMIUIEKS OHONOrHYECKHX (ak-
TOPOB OMACHOCTH, &, ¢ JAPYrofl CTOpPOHBI, HA paspaDoTKy MaremarH4e-
CKMX METOM0B arperHpoBaHHA PasHOPOAHOH HHQOPMALIHA H BEIPAGOTRY
HHTErPHPOBRAHHOTO KPHTEPHA OUEHKH OMACHOCTH.

Hayuno ofocHOBaHHOE MpHHATHE peweHuii B oluacTh 3KoAOTHYE-
ckoil GesonackocTd (kak W B mobGoi apyroii) Tpefyer B3BelIEHHOTO
AHANH3A, OCHOBAHHOIO HA OUECHKAX PHCKA C YYETOM IKOHOMHHYECKOH
PHEKTHEHOCTH ITHX PelIEHHH.

2.6. ®OHOBBIH YPOBEHb PUCKA

BaHbIM MOMEHTOM B BONPOCAX PHCKA ABIAETCA MOHATHE (POHOBOTO
pucka [18].

CyIecTBYIOIHI B JaHHOM pafioHe YPOBEHB PHCKA, CBA3AHHEIH C
BOZMOMKHOCTBIO THOENH HIH NOAYUEHHA TPABMBI BCIESNCTEHE HEECTECT-
BEHHBIX NPHYHH — HECYACTHOTO CAYHas, MPEeCTYTUIEHHA HIH APYToro
«HEECTECTBEHHOTO CODBITHA®, ONPENENAeTCA TEPMHHOM «(HOHOBEIH
puck». Ecan He orosopeHo ocofo, OyaeM OTHOCHTE 3TOT TEPMHH K Ka-
TErOPHH AHTPONOTEHHOTD PHCKA.

MOMKHO BEIIEAHTE HECKONBKO YPOBHEH ANA PACCMOTPEHHA H OLEHKH
(POHOBOTO PHCKA:

*  MHPOBO,

*  HAUHOHANBLHELH,
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*  pPErHOHANLHBIN,

*  MECTHBIA.

B obuem cnyvae He cylECTBYET Kakoii-nHOO 3aBHCHMOCTH MEXIY
IHAYEHHAMH PHCKA Ha 3THX YPOBHAX.

Cuymraercs, 4T0 cOOLITHA, BEPOATHOCTE KOTOPEIX HHXE ypoBHA do-
HOBOTO PHCKA, MOTYT HE PACCMATPHBATHECA C TOYKH 3PEHHA MX BIHAHHA
Ha PHCK HE3ABHCHMO OT NOCHEACTBHIA TaknX CoDBITHH.

[lpH cO3naHMH #e MOTEHLMANBHO OMNACHBIX TEXHOTEHHBIX 0DBEKTOR
AOMYCTHMEIH YPOBEHE PHCKA LenecooDpasHo (XOTH, BEPOATHO, 3TO He
BCEr/la PealbHO OCYILECTBHMO) CPABHHBATE ¢ MHHHMAIBHBIM YDOBHEM
PHCKA HA BCEX YPOBHAX. DTO MCKMIOMAET Ciy4ad, KOrja B PerdoHe c
NOBBILUEHHBIM (DOHOBBIM YPOBHEM pHCKa 0OOCHOBBIBAETCA MOMYCTH-
MOCTh pPasMelieHHA 00BEKTOR ¢ YPOBHEM PHCKA HHME MECTHOTO YPOB-
HA, HO 3HAYHTENBHO NPEBLILAIILErD, HANPHMED, HALIHOHANLHLIH.

B nurepatype NPHHATO OTHOCHTE PHCK K OAHOH H3 TPEX KaTeropHii:
NpeHedpeRHMEIH, MPHEMITEMBIH, HENPHEMITEMBIH.

B 3anafiHeIX CTPAHAX MPHEMIEMBIM pHckoM cuntaerca: 107 = 10% s
roa. B Hunepnannax g 1985 roay KOHUENUHS nMpHeMieMoro pucka Owl-
N1a NPHHATA B KauecTee 3aKoHa. BeposTHoCTs CMEPTH OT onacHocTei,
CBA3AHHBIX ¢ TeXHOoCHEpoH, CUHTAETCA HENOMYCTHMOH, €CH OHA Mpe-
sennaer 10°. [Tpuemaemolt no 3ToMYy 3AKOHY CHHTAETCA BEPOATHOCTE
meree 10°%. B nuanazone 10° — 10® pemenne npusMMaeTcs Hexons s
IKOHOMHYECKHX H COLHATEHBIX ACTCKTOR.

[lpy oueHKe BeNHYHHEl MPHEMIEMOTO HHAHBHIYAIBHOTO PHCKA
DONBIIMHCTBO 3aMAJHEIX ABTOPOB CXOASTCA MPHMEPHO Ha BENHYHHE
10 8 roa. Puck seiue 107 onHOIHAYHO CUMTAETCA HenpHemeMeiM. B
oDuemM cay4ae HeoDXOOHMO PYKOBOACTBOBATLCA 3HAYEHHAMH PHCKA B
IaHHOM MECTe.

MuausuayaneHslil pHck smower ObITh 00yCIOBIEH palTHYHBIMMH
npuuuHamu [19]. Do, npexne BCETD, NEHETHYECKHE H COMATHYECKHE
7a601epaHNA, 4 TAKKE CTAPEHHE, T.€. NPHYHHL], CBAIAHHEIE C HCTOYHH-
KOM pHCKA CMEpPTH — BHYTp¢HHeH cpenol oprawmsma. Heroumuxom
PHCKE CMEPTH ABIAETCA TAKME ECTECTBEHHAA cpela oDHTaHMA, paimny-
Hbl¢ NPOLECCH B KOTOPOH MOTYT NPHBOAXTE K MPpHeKTaM pasHOro Mac-
wraba, Yenosexk B NpoUecce CBOSro PasBHTHA co3aan ocobue ycnosua
CYLIECTBOBAHMA, KOTOPHIE MOMHO ONPENEIHTE TEPMHHOM WHCKYCCT-

124

BeHHas cpeaa oburanuayn. B 2710l cpese noABMAKCE HOBEIC BHIBI ONAC-
HOCTH, CBA3AHHBIE C HECYACTHRIMH CNYYaAMM HA TpaHCIoOpTe, B DRITY, a
TAKAE ¢ JArPASHEHHEM OKpYXXatomed cpeanl. Kpome nepedHcaeHHBIN,
HCTOMHHKAMH PHCKa CMEPTH MOMET SBAATHCA NMpoQecCHOHANbHAS H
HeMpo(eCCHOHANBHAS JEATENBHOCTE YENOBEKa, 4 TAKKE COUHANBHAA
cpena.

B Tabn. 2.13 npusenexna knaccHpHKAHA HCTOYHHKOB PHCKA CMEPTH
[19]. [lpuBeneHHEBIE HCTOMHHKH PHCKA CMEPTH TONLKO B MEPBOM MpH-
OAMKEHHH MOXKHO CHUHTATH ACHCTBYHOLIHMMH HA YEOBEKA HE3ABHCHMO
apyr ot apyra. [lpu Gonee aeTanbHOM aHaIH3E HEODXOAHMO YYHTHIBATE
Hx B3apMoBIHaHHe. Tak coOMTHA B €CTECTBCHHOH H WCKYCCTBEHHOMH
cpenax o0HTaHHA, KOHEYHO e, OKAILIBAKT BAHAHHE HA BHYTPEHHIOK
cpeny opranuimMa. Hanpumep, 3arpasHeHHe OKPY#®aOIEH cpelbl Hera-
THEHO BJIHAET HA 3J0POBLE MENOBEKA, ITO 00CTOATENBCTBO HEoDNOAH-
MO YMHTHIBATE NPH OLEHKAX HHTErPAILHOIO PHCKA.

Tabnnua 2.13

KnaccHpHKANHRA HCTOMHHKOBR PHCKA CMEPTH

Ne | Merousuks pHcKa OcHOBHEIE TPHYHHEL CMEPTH

n'n CMEPTH
| | Buytpennas cpe- | lemerndecknwe W coMaTHueckue 3aone-
na ODHTAHHA BAHHA, CTApEHHE

2 | EcrectBennan HecyacTHeIe cy4ad NPH 3eMIETPACEHH-
cpena obHTaHKA AX, YparaHax, HaBOHEHHAX H T.11.

3 | HekyceraeHHan HecuyacTHele chayyas Ha TpaHcnopre, B
cpena oburanma | GuiTy, 3abonepaeMOCTh OT 3arpAIHEHHA
BHEIIHeH cpelibl H T.11.

4 | MNpodeccuonans- | [lpodeccHonancHele 3abonesanHd, He-
HaA JEATENbHOCTE | CYACTHEIE CYYAH HA NPOH3BOACTEE

5 | Henpodeccuo- 3abonesaeMoCcTs H HECHACTHBIE CIYYAH B
HANbHAR nes- | M0OHTENBCKOM CHOPTe ¥ OPYTHX BHIAX
TENEHOCTh HenpodecCHOHANEHOMN IEATENEHOCTH

6 | CoumaneHas cpe- | ¥OuiicTea M camoyOMicTBa, paHeHHA M
na np.
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[lpoctoe cyMMHpOBAHHE NPHBEICHHLIX coCTARMAOmMX Dyner na-
BATh (PAKTHHECKH NEPBOE MPHOMHKEHHE K HHTErPANbHOH OLIEHKE PHCKA.
Jns afexBaTHOH OLEHKH PHCKA MOXHO BMECTO NHHeiiHoH monenw M-
MONB30BATE APYTHE MOIEIH, HAMPHMED, MYIBTHILTHKATHEHYI0. OnHaKo
mofyio Momens, ocofenHo Gonee CNOMKHYIO, €CTh CMLICH paspabarhl-
BATEH, CCAH €€ MOKHO 0DeCneuHTh HeoDXOIUMBIMH JAHHEIMHE.

B tabn. 2.14 npusenenn obobuieHHbIe JaHHBIE MO CPEAHHM 3HAYE-
HHAM OLICHOK PHCKA CMEPTH OT BO3NEHCTBHA PANIHYHBIX HCTOYHHKOB
OMACHOCTH, BEIIOYMAA €CTECTBCHHYIO H HCKYCCTBEHHYHO CpPEBl, a TakKe
HENpOMECCHOHANEHY) H NPOPECCHOHANTEHYI0 NeATENLHOCTH M COLM-
ansHyio cpeny [18].

Tabnwnua 2.14

CpaBHHTEILHAN OLEHKA AHTPONOreHHOr0 PHCKA

B tafn. 2.15 n1a cpaBHeHHA NpHBeeHsl 0000WEHHEIE JAHHBIE MO

(oHOBOMY PHCKY [UIA TeppHTOpHIL B rpanuuax 6usuero CCCP [18].

TabGnuua 2.15

CpagHHTEILHEIE AaniBIE 10 HOHOBOMY YPOBHID PHCKA

INopanok sepo-
ATHOCTH rubeny IpuunHa rudenn
[en./roa]

- 12 Cmepu, yparad, TOpHaao

- 11 I'poza

- 10 3eMneTpACeHHEe, HABOJAHCHHE, LIYHAMH; YKYChl H
VKOl AA0BHTHIX 3KHBOTHBIX H HACEKOMBIX

-9 Baphigkl ORITOROINO Ta3a B JOMAX

-8 ABapHy Ha ODIECTBEHHOM M ENEIHOLOPOKHOM
TpaHcnopTe

-7 Katactpodel caMONeToR rpasJaHcKoMi ABMALHM;
HECYACTHBIE CTYYaH NPH KaTAHHH HA FOPHEIX Jkl-
AWAX

-6 AsromobuneHas apapua (CLUA); wnecuacTHme
CIIVYAH TIPH 3aHATHAX MOTOCTIOPTOM

-5 HecyacTHele cnyuaH ¢ aneNHEHCTAMM; npodec-
CHOHANBHAA JEATENBHOCTE MOJHUESHCKHX, NoXap-
HBIX, JCTUHKOB-HCNBITaTeNned, Gokcepor

-4 CrnopTHBEHBIC ABTOTOHKH, CKAYKH C MPENATCTBHA-
MH, SKHNAXH BOSHHBIX BEPTONETOR
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CobpiTHe BepoATHOCTh
IMoctpanats | [orubuyTe

I'ubens OT HEECTECTBEHHBEIX TMPHYHH Ha- - 1510
cenenna r. KamGapka
CMepTh OT HEECTeCTBEHHBIX MPHYHH - 1.1x10”
(1987 r.) 4
Mubens B NPOHCIIECTEHAX ¢ NOJBHAHEIM - 1.6%10
cocraBoM (1988 1.)
Y6uiicteo win camoybuiicrso (1991 r.) - 1.6x107
PHCK B J0pOWHO-TPAHCTOPTHLIX npomc- | 1.14x107 | 2.68x10°
mecTeuax B Mockorckoi ofn. (1991 r.)
Pitck rubens B pesynsTare YMBIIUIEHHOTO - 7.0x10°
youiictea B Mockosckoii 06n. (1991 r.)
Bepxuas oleHKka nopaweHns nepcoana | 1.6<107 1.9x10”
TexHOreHHsix 00LeKTOB
Bepxisa olenxa rubenn Hacenenus B | 1.3x107 1.2%10°
pesykTare MPHPOAHOrD HpeIBblMAaiHOro
cobbITHA (1989 1)
Bepxiss OlleHKa ruGend Hacenexus B | 2.0x107 2.4x10"
pesybTaTe TEXHOTEHHOro Ype3Bnyaiino-
ro cobsimua (1989 r.)

AHanua npHBefeHHEx B Tabn. 2.15 AaHHBIX NOKA3BIBACET, YTO A4
tepputopuit Grsmero CCCP doHoprif ypoBeHb pHCKa (CMEPTL OT He-
ecTecTeHHEX npuunH) Gmsok k 1x107, BeposTHocTs rubenn o Heec-
TeCTBEHHBIX NpHYHH A1 Hacenenua r. Kambapka, B pafione koToporo
pacrionoAen obBEKT 110 XpaHeHHI0 OTPABRNAIONIMY BEIUeCTs, eile Dok
e, ITo HA HECKONBKO MOPSAKOB BHIILE, YeM NPHHATHIL B 3anaiHeIX
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CTpaHaxX HOPMATHBHEIA ypoBeHb. OIHAKO OPHEHTHPOBATECH HA YPOBEHB
12107 Bpsin n cnemyet. B To e BpeMa BepxHAA Oenka rubenu Hace-
fEHHA B PE3YIETATE TEXHOTEHHOTO Ypelnkaiinoro cobbITHA COCTABIA-
er 2.4%10%. C yuerom 3THx B npyrux obcrostenscrs B pabore [18]
NpeANaraeTcs CYMTaTE And TeppHTOpHH Pocchu QOHOBEIM YPOBHEM
pHcka 3nauenne 5x107°. [paHnueli e HeAOMYCTHMOTO PHCKa Mpeiia-
raeTcs cunTath 5x107,

HuTepechrii 0630p HIMeHeHHs onmacHocTell B TeueHue aHg BN co-
crapien corpyanukom Gupmel Imperial Chemical Industries. Ha pwuec.
2.9 npHBeleHa THHAMHKA HIMEHEHHA pHCKa B Teuenue aus. Ilo ocn op-
JHHAT OTIOXEHA YacToTa cobuTHil ¢ daTansHeM Hexogom [2].

M3 ananusa pHCYHKA CAEAYET, YTO paboTa B XMMHYECKOH MpoMBILLI-
MEHHOCTH, BOMPEKH CHOWHBIIEMYCA MHEHHIO, HE HAMHOTO OMAacHee,
yeM JOMALHWIE TYANneT W NPHHATHE MHIIH H SHAYHTENBHO MEHee onac-
Ha, uem 3abapbl BpONe €3kl HA MOTOLHKE.

: Con 660 680
b Jhoasamnmiil TYRIET 18 PRI TnG N
a0 «; [oeuma na anroucdice
- dl: Jhicman padors
& Dife el nepepun
I: Exm ma morotnmg:
g Pasnaccras (G}
Bl
% 5T o CTpOMTCEMCTIG ET
0 "'| [
g
50 EIpNAUWEIL I R 1R
a5 35
g 25 5 25| 22 |25
1.0
ia 1.3
03 a ble d e d cl b || o [fib]a
3 4 & i ] 2 14 16 1% | .1 2]

Diposis (i

Puc. 2.9. [TorceaHeBHRE OMACHOCTH
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2.7. KOHUEMNLMA NPHEMJIEMOIO PHCKA

JMioBoiil BHI JEATENEHOCTH CBAMH C ONPEIeNeHHONH CTENEHbI0 Bpea-
Horo sosaeiictana (puckom). Tlpu atom fonHo OwTh obecneueHo yc-
loBHE GEI0NAcHOCTH — T.6. YCIOBHA NpHemiemoro pucka. B uieane
MPHEMIEMBI PHCK JQKEH COOTBETCTBOBATE YCIOBHIO PABHOBECHA
MEHCTY PHCKOM M NOJB30H OT 3TOTO BHAA AEATEILHOCTH.

Ha oCHOBaHHHM KpPMTHYECKOTO AHANH3A CYIECTBYIOWHX NOAXON0B
w1t oBOCHOBAHMA KpHTepHes obecnedeHuA OE3IONACHOCTH HENOBEKa
ommedaerca [19]:

e BEpOATHOCTHBIH XapakTep NOTEHUMATEHBIX HCTOMHHKOB ONac-
HOCTH;

e HHAHBHIYAIbHAA BapHabeNbHOCTE MOCHEICTBHH BOaeiicTBHI
PATTHYHEIX TEXHOTEHHBIX (aKTOPOB;

s GecrnoporoBEii XapaKTep CTOXACTHUECKHX MPOABIEHNHH Bo3neH-
cTBHS HeGNAroNPHATHEIX TEXHOTEHHBIX (JaKTOPOR;

e koMOMHHpOBAHHOE BO3JEHCTEME PANIHYHEIX TEXHOTEHHBIX
thaxTOpos;

* OrpaHHHEHHOCTh JOCTYIHBIX PECYPCOB IIA obecnedenna De3o-
MACHOCTH.

Mpw 9TOM OCHOBHBIE MPHHLMITE KOHUETIUMH NPHEMIEMONO PHCKA
MOXKHO chopMynHpoBaTs B BHae nonoxenni [19]:

1. TIpHHHMAETCA Mepa OMACHOCTH — PHCK.

2. VTBepmaaercs, 4To NI0DOMY YPOBHIO BO3JEHCTBHA COOTBETCTBY-

€T HEKOTOPEIH YPOBEHE PHCKA.

3. Tpu3HAETCA HATHYHE OMACHBIX COYETAHMH HCTOMHHKOR BO3eH-

CTBHA.

4. TlpeanonaraeTca CYMIECTBOBAHHE HEKOTOPOTO YPOBHA NPHEMIE-

MOT'O pHCKA,

5. CuyWTaeTcs, 4TO YPOBEHBE NMPHEMIEMOID PHCKA MOAKHO YCTAHO-

BHTE € YHETOM IKOHOMHYECKHX, CONHANBHBIX H IPYTHX YCIOBH.

6. TocTynupyercd, 4TO YPOBHH MNPHEMIEMOro pHCKA CTHXHHHO

BhopMHpPYIOTCA B 06LIECTBE H MPOARIAIOTCA B MaclTabax pHCKa.
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7. IoctynupyeTcA, 4TO YPOBHEM NpPHEMIEMON0 PHCKA MOMHO
YNPaBAATE, BOIACIICTEYA HA YCIOBHA ero (pOPMHPOBAHHA.

8. IlpennonaraeTca HCNONL3OBAHHE KOHUENLMH 3aMELICHHA «CTa-
PBIX®» PHCKOB HOBBIMH» NPM YCNOBHH CHIDKEHMA OOLIEro ypoBHA
JOCTHTHYTOTO PHCKA.

[poGnema onpeneneHHs NPHEMIEMOND PHCKA MMEeT COLMANLHELE,
3IKOHOMHHMECKHE, MCHXONOTHYeCKHe H ApYrHe acnekTsl.

Conmansiele NPOABAAKTCA B PasNHYHAX NOMAL3B H BPENa OT KOM-
KPETHOMO BHAA AEATENBHOCTH JUIA PATTHYHBIX COUMANIBHEIX MPYIN.

[Meuxonoruyeckre npodneMisl O4YeHsL CNOMHEI H HEJOCTATOYHO H3Y-
yeHbl, Kaxapii 4enopex HMEET CBOIO WKATY OLUEHKH PHCKA.

FKOHOMHYECKHE ACNEKThl MOXKHO BRIABHTH KK MPH PaccMOTPeHHH
IATPAT, CBAAHHEIX CO CHHMEHHWEM PHCKA, TAK H MpPH AHANH3E MOTEpPh
H3-38 HEOCTATOYHO HH3KOIO YPOBHA PHCKA.

Bripaas 3aTpaThl H NOTEPH B OJHHAKOBBIX €IHHHIAN, YTO CAMO MO
cele nMpeacTaBAAeT HEMPOCTYH 3aJa4y, H CYMMHPYH HX, MOMHO oOle-
HHTh IKOHOMHYECKY10 LenecooDpaIHOCTh JAIMTHBIX Mep. B 3ToMm cay-
Yae, B MPHHUHIE, BOIMOKHO OTBICKATE MHHHMYM CYMMEI NOTEPE H 3a-
TPAaT, COOTBETCTBYOIIHIA ONTHMANBHEIM YCI0OBHAM PEaTH3ALHH Mep.

Yposens prcka, obecneuHBalOIMH MHHHMYM CyMMBl MOTEPL M 3a-
TPAT, MOMHO YCAOBHO HAIBATE HPHEMACMBLY,

OpHako Ha NMpaKTHKE 3aTpaThl H MOTEPH 3a4aCTYI0 BLIPAXKAIOTCA B
pPasHBIX €IHHHLAX (NpeacTaBjieHbl B Pa3HbIX LIKANAX), MOITOMY CBEje-
HHe HX K eIHHOl Wwkane npeacrasnger coboll HETPHBHANBHYO 32034y M
HE BCErla BOIMOMHO.

Kpome Toro, TOUHBH BHJ 3aBHCHMOCTH 3aTPAT H MOTEPL OT YPOBHA
pHcka B DONBLIMHCTBE CAYYACE HEHIBECTEH, MOITOMY OTBICKAHME MM-
HHMYMAa CYMMBI MOTEPE H 3aTPaT 3aTPYAHHTENRHO.

Ycnopua MHHHMYMA M, COOTBETCTBEHHO, YPOBHA MPHEMIEMOTO PHC-
K3 MOWHO HaiTH, aHATHIMpYa MaciuTalbl PHCKA B HH3IHH ueJOBEKa.
370 MHEHHE OCHOBBIBAETCA HA MPHIHAHHH CTHXMIHO peanH3yeMbIX B
obluecTBe TEHACHLMA YCTAHOBICHHA NMPHEMIEMOTO PABHORECHS MERIY
MOABL3OH H 3ATPATAMM JIA PAIHYHBIX BHAOE ASATENbHOCTH. ObIIecTRBO
JABHXETCH B EEHPHBJIE‘IIHH TAKOTD P-HBHDBEEHH AMITHPHYCCKHM TV TEM,
nmyTeM npod | omHbok,
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HeobxoaMo OTMETHTE, YTO TOBROPA O NPHEMIEMOM PHCKE, Mbl, KaK
NPaBHI0, HMEEM B BHY JHANa3oH, & He 4YHCIO, COOTBETCTBYIONIEE He-
KOEMY MHHHMYMY.

2.8. TIPOLUEOYPA ALARA

B 1990 roay Mexayxaponnas KoMHccHs no pagHolorHyeckoi 3a-
wrme (MKP3) [20] BenycTHIa pEKOMEHIALHH, B KOTOPRIX OBLIM onpe-
AeneHs! TpH yHIAMEHTAILHBEIX MPHHLIMNG, JEKAUHE B OCHOBE COBpe-
MEHHOH CHCTEMBI PAAHALIHOHHOHN 3aLIHTE:

- HUKGEAA RpaKmuyeckan JeRmeibHocmb, CEAIaNKan ¢ obIyHeHNeM,
Ne J0IMCHO NPUHUMAMbLCA, €Tl HOTb3a Om Hee OIR OOAVHERNBIX TuY
Wi obujecmea & yeloM He npessiuaen  yuepia om blIGanHO20 e
ofaywenus;

- Oan wobo2o OMOeNBNO20 HCMOYKLKA 8 PAMKAX OaNNOL npakmuve-
ckoll deamensRocm SHavenus undusndyanshelx 0oz, wucio obayyen-
WX AL W BOIMONCHOCIHE HOOSEPZHYMbCA ODAYNENUAM, KOMOpLIE He-
OfRIAMETEHO CTYHAMCH, QOANCHB NOODEPHCUEAMBCA HA CMOAD HUIKIUX
VPOSHAX, KAKUE MOIBKO MO2YM Gbimb PAIVMHO OOCMUZHYIMEL C YYemom
IKONOMUNECKUX U COYUATEHEX (haKmopos;

- ofnyuenite OMOETbHBX AUY OM COMEMANUA 6CEX COOMBEMCmEyio-
wiux eudos MPAKMUYEcKol OSAMEIsHOCHN OOANCHO O2PAHNMUEAMBCA
npederamu o3l WIU KOWMPOAEM PUCKa 8 CAYNAE HOMENYNATsHO20 0b-
AYueHuA.

ITH TPH NpHEHLMNE, 00BMHO HajbiBaeMble «0DOCHOBAHHE, ONTHMH-
3aUHA H HOPMHPOBaHHE®, NPEACTABNAIOT CODOH KyIbMHHAUHOHHBIH
MOMEHT MEPexoia OT OrpaHHYeHHA HHAHBHAYANbBHBIX 103 K CHHKEHHID
103 [0 ONTHMAILHONO YPoBHA. KOHUENIMA ONTHMHIaWHH yposHeil ob-
nysenns win ALARA (cokpamenne "As Low As Reasonably
Achievable” — "HacTONBKO HHIKO, HACKOJIBKO PazyMHO AOCTHMHMO")
CTANA OCHOBHBIM MPHHLMIIOM B COBPEMEHHOH PaJHALMOHHON 3alMTe.
OnHako BCASACTBHE KAMECTBEHHOH NPHPOAB KOHUETIHH, KOTOpas
NpefNaraeT YYHTHIBATE "JKOHOMHYMECKME W COUMANbHEIE (QaKTopH’,
BOIHHENA HEODXOAMMOCTh BeIPaDOTATH ACHBIE M HEABYCMBICACHHBIE
MPABHIA 118 e HHTEPNPeTalHH.
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Hixe npueenens! 0CHOBHEIE NONOKEHAS KoHuenmHH [21].

Hpunamue pewenuii ecms wacme NOScedHesRol NCUINN

Kamasii neHs HaM NPHXOAMTCA NMPHHHMATE MHOMECTBO pelISHHIL
3a4acTyio MBI lae He 3anymuiBaemca ob 3toM. Yto oners? BaaTh 1u ¢
coboii 30uT? ['1e u kak nepexonnts gopory? Kamasiil pas Mbl crapaem-
CA MOCTYMHTE ONTHMANBHEIM oOpazoM. YacTo npolecc NpHHATHA pe-
LEHHH MPOHCXOAHT Ha MOMCO3HATENBHOM YpoBHE. B cnyyae, korna Mel
HMEEM JIefI0 CO CIOMHBIMH CHTYALMAMH, MOXeT norpeboBaThes 0co3-
HAHHAA OUEHKA AOBOMAOB «3a» M «NPOTHB» PAlIHYHEIX BAPHAHTOBR pe-
wenni. Hanpumep, npr nokynke asToMoOHIA MOTYT MPHHHMATBCA BO
BHHMAHHE pazTHyHele (akTope: 0e30MACHOCTh, HANEKHOCTH, LEHA,
LBET, padiHYHbIE TeXHHYeCKHE xapakTepucTHEH. [IpH aToM MBI HMeem
Aeno ¢ MHOTOKpHTEpHansHbIM Beibopom. [lpouenypa BIBelIMBAHHSA
NOCTOHHCTE H HEJOCTATKOR KOHKPETHOTO pELIEHHA H OnpeleneHHe
AYHUIETO H3IBECTHA KAK ONTHMH3AUMA. B OoCHOBE ONMTHMM3ALMH NEKHT
3ApaBLIH CMBICH. 31eCh MBI CHOKYCHpPYEM BHHMAHHE HA ONTHMHIALHH
PanHAIHOHHOH 3aIHTEL.

OnTHMHIAUAA paIHALHOHHOH 3aIHTEI YaCTO HAILIBAETCA TMPHHLH-
moM "ALARA". Takum obpazom, mo cyTH:

ALARA = ONNTHMH3ALMA PATHALIMOHHOMN 3AILIMTEIL

Konwenyuu, nonoxcennsie 8 ocnosy npuniyuna ALARA

B HawansHble rofikl CTAHOBIEHHA PAIHALMOHHON 3allMTE GEITOBANO
MHEHHE O TOM, YTO €CIH HHIHWBHIYANLHAA [1033 HE NMPEBRICHT Onpeae-
JIEHHOTO TIOPOTOBOTO YPOBHA, TO BPEla 3M0POBBID YenoBeka He Oyuer.
3T0 MHEHHE OCHOBBIBANIOCH HA HAbMIONEHWAX HECTOXACTHYECKHX, WIH
AETEPMHHHPOBAHHEIX 3PHEKTOR NMPH AOCTATOYHO BONBIIMX Q033X PEHT-
FeHOBCKOTO HIMYYEHHA MW HINYUEHHA PAIHOAKTHBHBIX HYKIH/O0B, KO-
TOpPBIE BRIBLIBANH ONpee/ieHHRIE NOBPEXICHHA TKaHeH YeloBeKa, B To
BPEMA KAK NPH HH3KHX A03ax TakHx 3dupertos He Habmoganock. Mexo-
JA H3 3TOTO, PAHHHE CHCTEMB! PAIHAIIHOHHOMN 3aLMTE OLLIH Hanpasje-
HEl H3a NOLIEPHAHHE HHAHBHAYANBHLIX 03 HHXKE NpemeNbHbIX, KOTO-
pbi¢ OMPEAENANNCE B COOTBETCTEHH C MOPOTOBBIMH 3HAYEHHAMH NS
ITHX 3pherTos.

IMozxe BHACHHNOCE, YTO CYIIECTBYIOT W APYTHE MOCAENCTEHA MM
JA0POBEA OT pPagHauMONHOTe ODNYYEHHA: coMaTHYeCKHe (BO3IHHMKAD-
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IHE HEMOCPENCTBEHHO ¥ OOMYYEHHOTO YeNoBeKa) H reHeTHueckue (Y
€ro NOTOMCTBA), 1A KOTOPHIN, MO-BHAMMOMY, HE CYWMECTBYeT Habmo-
NAEMOro A030B0T0 NOpora. 3TH 3 pekTsl HAZLIBAKTCH CTOXACTHYECKH-
MH HIH BepOATHOCTHRIMH. [IpHueM, yeenHyenHe 1036l pafiHalMy BeaeT
K POCTY BEPOATHOCTH BOIHHKHOBEHHA 3THX dddexTon. Takme cunraer-
CH, YUTO T4 32BHCHMOCTE COPABE/UTHBA BIVIOTE 00 HYJNEBBIX 3HAYEHHH
103, T.C. Jae MPH 0YEeHB HHIKHX YPOBHAX ODMYYEHHA CYILIECTBYET He-
HY/IeRasd BEPOATHOCTE yuiepba ans 3aopoess. Ilpuues, cBAsh MeXIy
1030H H BEPOATHOCTRIO BOIHHKHOBEHHA BPEIHBIX UTA 310p0oBLs 3ddek-
TOB OMMCBIBACTCH AMHEHHOH 3aBHCHMOCTRIO «103a-3ddekTs.

[Mpu3nanne TOro, 4TO HE CYLIECTBYET HE30NACHOIO YPOBHA paaHa-
UHOHHOTO OONYYeHHA, NPHBENO K MBICAH O HEOOXOAMMOCTH €ro
YMEHBIIEHHA HACKONBKO 3T0 BO3MOMHO, ONHAKO pajHalMOHHAS 3aLH-
T4, K&K H MHOTHE JPYTHE NPAKTHYSCKHE 3a/1a4H, NOAMHHACTCA "3aKOHY
yomsatoweii a@pexTusnocTH”. B nanHoM ciyyae 3aKOH rIACHT: NEpBO-
HAYANLHLIE 3ATPATH HA JAIMTY MOIYT NPHBECTH K IHAYHTENLHOMY
CHIDKEHHIO 103, OIHAKO NOCHeIyIONIHE 3aTPAThl JAK0T BCE MEHBIUMI M
MEHBIIHH 3(hexT. AHATOrOM MOMET CIYAHTE CHTYALHA C YCTaHOBKOH
OONOJHHTENBHBIX OKOHHBIX paMm B JoMe. YCTAHOBKA NBOHHOH pamel
BMECTO OJIHHOYHOH JaeT 3aMETHBIH BRIMIPHILI B TETUIOHIONALHH, YCTa-
HOBKA TPOHHOH paMsl IACT IHAYMTENBHO MeHbILMI ddekT, a yeTnep-
HOH - elle MeHbIUMHA. «3axoH yOmBatoweil addexTHBHOCTHY B pagHa-
UHOHHOH 3al1HTe NPOHIUTICTPHPOBAH Ha pHe. 2,10,

>
Pacxonm

Puc. 2.10. 3akon ydrpaoweil >3 ek THBHOCTH
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B cooTeeTcTRHH € pHC. 2.10 ypenHueHHe packoios ¢ Py a0 Py npuso-

JOUT K YMEHBIIEHHIO 003k obnyvenus ¢ Dy no D), oaHaKo IKBHBANEHT-
HOE YBEMHYEHHE pacxofos ¢ P Ao P; NpHBOANT K CYIIECTBEHHO MeHb-
IeMy YMEHBIIeHHIO 10361 obnyyenus ¢ Dy no D,

B cuity orpaHHMeHHOCTH pPecypCoB, BhlfeNfeMBIX Ha PATHALIHOHHY IO
JANIMTY, 3AKOHOMEPEH BOMPOC, HACKOABKO JANEKO HYMHO HIOTH B CHM-
WEHHH [103. PelienHe crefyer HCKaTh HA OCHOBE HEKOTOPOTO KOMIIpO-
MHCC2 MEXIY CHHMMEHHEM [03bI H CTOMMOCTBE) JAUIHTHRIX MEPONpHA-
THi, KOTOpEIE MOTYT DBITE MPHHATEL. ,[[p}'nmu croBaMu, HeobxoIHMa
ONTHMHIALNA PATHALMOHHON 3a1HTRL.

Taxum obOpazoM, 1pe OCHOBHEIE NPEANOCHUIKH: OTCYTCTEHE Habmio-
JaeMoH MOporoBoH 003kl H OIPAHHYEHHOCTH JOCTYMHBIX [IS 3AUIHTH
pecypcoe, SBIAIOTCA MOTHBOM JUIA paspaforsu npuaumna ALARA.

JaHHBIA MPHHUHN COAEPXHT 1BAa MoMeHTa. Bo-nepsuix, oH KOHCTa-
THPYET, 9TO HE cleayeT MHHHMHIHpOBaTk A03kl mobolt ueHoH, nmo-
CKONBKY NMPH YME NOCTHIHYTOM ONTHMATEHOM YPOBHE 3ALIMTRI H NpH
038X, He MPEBBIUAIOMIKX AOMYCTHMEIX NMpENeNoB, HeT CMEICIA Mpo-
JOMKATE TPATHTH Pecypesl ANS AanbHeHiuero cHumeHHs ao3el. OHA
MOTYT DBITE HCNOB30BaHE! ¢ DoNbIIEH MONB30H NO-ApYToMY.

Bo-Bropeix, Kak yae ynomusanock, nogxon ALARA ocHoBaH Ha
OTCYTCTBMH HabmogaeMoil noporoBoil 4036l A4 CTOXACTHYECKHX (-
dexros. OanHako aake B NPeANONOKEHHH, YTO TAKOH MOPOr CYILECTBY-
€T, KOMIIPOMHCC MEKIY CHHMKCHHEM 03Bl H COOTBETCTEYIOLUHMH 3a-
TpaTaMH HeoDX0AHM NpH YPOBHAX, 3aBE0MO MPERLIIAKLMY 3TOT No-

por.

Peanuzayun npunyuna ALARA

Ana noesnuenHa OezonacHocTH B MoboH chepe AEATENBHOCTH BaK-
HeHlHM YCOOoBHEM ABIAeTCH (OpPMHpOBaHHE Y KAMIOrD "KYNBTYDhI
OesonacHocTh". OdesHIAHO, ANA TOrO YTOOB MONHOCTEH) PEATH3OBATE
npaHiHn ALARA, HeobGxomnumMo JoOHTRCA OT Kawaoro paboTaomeno ¢
pajHalmeii YeTKOro OCO3MAHHA NPHHUMNA W ero Tpebosanuii. Onnako
NOCKONBKY NpHHUHN Oonbile KavecTBEHHBIH, YeM KONHYeCTBeHHBIH,
KakIEIH MOMET HHTEPNPETHPORATE €10 NO-CBOEMY.

OnHuM M3 KMOYEBRIX MOMEHTOB, TPeOYIONIMX CBOErD MOACHEHHS,
ARIAETCA OTBET HA BOMPOC, KAK MHOrO-younuil HeoBxoaumo npuno-
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WHTE, YTO0E YMEHBIINTE 00NYyHeHHE, TAK KAK ANPHOPH HET OIHOZHAY-
HOH CBA3H MERIY A030H H CBA3aHHBIM ¢ Hell yuepboM 310pOBEID.

3aMacTyio pelieHHe no paaHalHOHHON 3aMTe MOXKeT OLITh NPHHIA-
TO MOACOIHATENBHO, HO BCETIa MOAe3HO NMPHMEHATE NOCIEA0BATE/IbHbBIH
CHCTEMHBI NOIX0A. ITOT CHCTEMHBIH NMOAX0/ HA3EIBACTCA MPOLEIYPOH
ALARA. Opgnoli w3 ocHOBHEIX ¢¢ (yHKUMI ABNAETCA CTPYKTYPHPOBa-
HHE M CTaHJAPTHIAUMA OLEHOK PpalNHYHBIX MIOAEH, MPHMEHAOMIMX
NpOUSAYPY, WIH ONHOTO YeN0BEeKd, CPARHHBAIIIErO PASHEIE CHTYALHH.
Takum obpazoM, Npoueaypa AOMKHA NOMOYE B MOAYUCHHH COraco-
BAHHBIX H NMOCHEN0BATENBHEIX PEIIEHHH.

CylecTBy 0T pas/iMyHBIE METOL, KOTOPHIE MOTYT MPHMEHATRCH B
pamkax npoueaypel ALARA. Her neofxoaumMocTH B NPHMEHEHHH ITHX
MCTOIOE BO BCEX CAYYasX, A3 H CAMH 3TH METOMbl NOAHOCTLIO HE3ABH-
cumel o1 npoueaypsl ALARA. Onuum W3 3THX METOA0R ABAAETCA AHA-
M3 «3aTPaThl - BHINOOA», KOTOPBIH O0BIYMHO OTOMISCTBIAETCA C
ALARA.

Baxno nousts, ¥ro nmpouenypa ALARA ssnserca nonesHoil npw
hipaboTke pemenuii. CaMa no cefe oHa He npuHUMAaeT pemenus. [Ipn-
HATHE peleHHii — NPEPOraTHBa JIHLa npHHUMalowero pemenus (JITP).

Ipoyedypa ALARA — ob3op

Kak 6eu10 ckazano eeuue, npouenypa ALARA — aro npoctoi nepe-
YeHb WAT0B, KOTOPHIl ONpefenseT CTPYKTYPY NOAX0Aa H PELICHHSA 0~
Boit 3anaun pagHaHoHHOH 3ammMTel. O01Ad cXeMa, HIIKCTPHPYIOIAA
3TH LIarH, NpecTaBnesa va puc. 2.11.

Jlna MOACHEHMA TOro, Kak peanwsyerca npoueaypa ALARA Ha
NPAKTHEE, PACCMOTPHM YCTPOHCTBO 3IALMTHOIO OIPAMIEHHA BOKPYT
KJIANaHa M Hacoca Ha Tpybonpoeoje ¢ pagHoakTHBHON Bomoil. Knaman
YIpaBifeTca BPYHMHYIO pa3 B HEIe0, Hacoe #e Tpebyer obcnymHBaHHA
pas B roay.

Cam TpyGonpoBoa XOpoIIo 3allHUIeH, HO OKOJO KIAnaHa H Hacoca
MOMHO MOAYHHTE 3HAYHTENEHYH Ao3y obnyyenus. Ha puc, 2.12 noxa-
3aH Mpeanaraemuiii MIaH orpasieHua. byaem cuMTaTh €ro HCXOIHBIM
'E.E'pHﬂ.HTL‘I'.'-!..

AKTYaneH BONPOC — HRIAIOTCA JH JI03kl CTONE MANBIMH, HACKONBKO
BOIMOMEHD FEE}"M'I:!{‘I NOCTHYE € YHETOM IHOHOMHYECKHX H COUHANBHEIX
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dakropos. 3anada, KOTOPYIO HYXHO PElUNTh: NOIKHE! JH OBITE MOIH-
GHUHMpOBAHEl TUIAH H MOPANOK paboTEl ANA [JOCTHIOKEHHA JTYHLIEro
YPOBRHA 3HTE MPH JAHHBIX YCIOBHAX.

Jlna oTBETa HAa 3TOT BOMPOC HEODXOAHMO PACCMOTPETH BOIMOMKHEIE
papHanTsl; cobpars HHOOPMALHID 0 KOKIOM BapHaHTe, a TakKe yoTa-
HOBHTE KpHTepHH oThopa.

MoxHO NPOBECTH 3TOT AHANM3 HA OCHOBE BIBELIHBAHHA «3a% M
«IMPOTHB», HO TYyHILE MPUMEHHTL npouenypy ALARA.

OcoinanHe CYTH 380090

MocTas opea 2 g04K

4

Ianas we nupraiTOR B
paxTopos

-
| K oomm e TR 08

onpegene M e SHKTOpER 10
| ERXA0r0 B pumiTa

KavecTmemmue
faRTOpe :

L
Cpapnesne n swbop
BAPHANTON

AHpnna
WYBE THHTE ARMOCTH

‘. B l( ~

MpeacTanaed ko
PEIYALTATOR

[

DroH9ATEALHOE PEHIEHHE

Puc 2.11. MocnenoBatenbHOCTE Waros npoueayps ALARA
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l :H:I HACOC >
KJIATIAH
1.5 m3afw 1.0 m3afy

] !

Puc. 2.12. YerpoiicTeo 3alIHTHONO OTPRKICHHA BOKPYT
TpyGonpoBoa ¢ pagHoakTHeHOH Bogo# (Bapuant A)

Ocoznanue npobaemsl

IMepen npumenerHeM npouenypsl ALARA nepssiM aroM B nMpHHA-
THH pellieHHs SRNAETCA ACHOE OCOIHAHHE CYTH 3a7a4d. Hanpumep, ap-
JIAeTCA K npobiema cNOXHOH HIH 0THOCHTeNBHO npocToii? Kak MHoro
yeHaHii (Bpemenn H cpencts) notpebyerca? byner au cneumanucr, Ko-
TOphii aHanu3MpyeT npobieMy, NpHHMMATE Takwe W pemenne? OTHo-
CHTCH JIH HCKOMOE peIlieHHE K 3a/la4e HHIKOTO YPOBHA (Hampumep, pe-
[IEHHE NMPHHHMAETCA HCMOJHHTENAMH, H OTHOCHTCA K YacTHOMH 3anaye,
Takoii kak Belfop ofopyAoBAHMA) MM BBICOKOIO YPOBHS (HanpHmep,
pelleHHe NPHHHAMAETCH PYKOBOIALIHM COCTAROM HIH NMpPaBHTENLCTREH-
HEIMH YHHOBHHMEAMHM M OTHOCHTCH K Oonee maciurabHeiM npobnemam,
HAMpMMEp, K BRIDOPY TEXHONOrHH)?

TMocne oco3HAHHA 330a4H, MOMKET NOTYYHTLCA TAaK, YTO e¢ pellieHHe
OKAKETCH HACTONRKO OUYEBHAHEIM /UIA ONBITHOTO cletHanieTa B obiac-
TH pasHalHoHHOH (€30MacHOCTH, YTO CTPYKTYPHBIH NOAXOA MpOoLery-
pei ALARA He norpebyerca. OHako ecnM pelleHHe He ABNAETCA 04e-
BHAHEIM HIH €CIOH CNEUHATHCTY, NMPHHHMAOMEMY pelleHHe, MOHAN0-
Burca obocHosatk ero, npouenypa ALARA nomxHa BeINONTHATECA.

Ipoueaypa ALARA

Hocmanoexa 3adauu

Sror nepeslil war mpoueaypsl ALARA HEMOCpeNCTBEHHO CNemyeT
33 OCOIHAHHEM MpobNEeMEl H ABMAETCA PEIIAKILHM B ONPEIENEHHH TO-
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ro, Kak MHOIO YCHIHI W pecypcos notpedyerca And aHanM3a 3amavu.
Jlna Toro 4robsl NPaBWIEHO M AErKO NOCTARHTE 330249y, HeobDX0aHMO:

1. ChopMynHpoBaTs UEIH HCCAEIOBAHHA Tak, 4Tobdbl ¢ camMoro
Hayana AoOHTBCA YeTKOro MOHHMAHHA MKENAeMOro peilvisTara. ITo
0cODCHHO BAKHO, KOTAA AHATHI BREINOJHAKT OIHH, & NPHHHMAKT pe-
WEHHE ApYTHEe MoAH. TouHOE onpeicncHHe UeAeH NOMOraeT B Jaik-
Helfllem W30exKaTe ABYCMBICACHHOCTH NPH aHanuie u ofecneduTs 10
Hauana paboT COracoBaHHOCTL MEMIY CHCLHATHCTAMM, MPHHHMAK-
IHMH PElIeHHE H OCYIUECTRARKOIMMH AHATH3,

2.  Onpenenute 007acTh HCCASAOBAHHH H €€ MPAHHIE C TEM, YTO-
OBl 3HaTH, KOrNa HeoOXOAHMO ocTaHOBHTECH. Hanpumep, sanserca M
HEOOXOAHMEIM PACCMOTPEHHE NOI0BKIX HATPY3I0K Ha MOAeH, KOCBEHHO
NoABEpraeMelx pagHaLHoHHOMY obmyuennio ot obopyaoeanna? Ecte
IH OTPAHHYEHHA HA (HHAHCOBLIC PECYPCH, KOTOpBIE MOIYT OBITH MC-
NONB30BaHL N4 pelleHHA 1ol sanayu? Kakwe ypoBHH TOMHOCTH H
JEeTANHIAUWH HeoDXOAHME! NPH npoBeaeHHH ananiza’?

3. Koucynstaumn. [locTaBne 3anaqy, clenHAMHCT MO AHAIH3Y 11
NPOREPKH NPABHIBHOCTH MOCTAHOBKH 34703a4H, NOKEH NPOKOHCYIETH-
POBATHCH CO CICLHATHCTOM, NMPHHHMAIONIHM PEIIEHHe, HIH, eCliH He-
ODXOIHMO, ¢ PYKOBOAHTENEM Donee BrICOKOTO paHra. Ecau nocranoBka
3afa4H OyJeT NpHIHAHA NPaBHILHON, TO CTIEUHANHCT MO AHATHIY MO-
WET NpHCTYNATE K pabote. B npoTHBHOM caiy4ae HCXOAHBIC MONOHEHNS
JOMKHE DBITE NEPECMOTPEHE,

Jna GonblMHCTBA 337134, KPOME CaMBIX NMPOCTEIX, LenecoofpazHo
3aNHCaTe NOCTAHOBKY 3agavn Ha Oymare, 4To0bl CKOHLECHTPHPORATE
BHHMaHHE, H BO BPEMA AHATH3A HE TPATHTE HANPACHO YCHIHI Ha pemie-
HHE BOTIPOCOB, HE CYILECTREHHBIX [UIA JaHHOH 3a0a%H.

Ina Hamero mpumepa "kiaanaH-Hacoc”, ONHpasck Ha BHILIETNPHEE-
nexHble noANYHKTH (1), (2) u (3), MoxHO chopMyIHPOBATE 3amaqy
cnenyrommm obpazom:

e 3anaua “Knanad-Hacoc” SBMAETCA CPABHHTENBHO NpOCTOH; pe-
leHHe, cKkopee Beero, OYOeT NPHHMMATBCH TEM e CNELHATHCTOM, KO-
TOPBIH BBLINOIHA AHANH3, HA OTHOCHTENBEHO HHIKOM YPOBHE; H3 CAMOil
3afa4yy clenyeT, YTO OHA He 3aiiMeT MHOIro BpeMEHHM WIH YCWIHH Ha
JNeTansHY npopaboTky.
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* [lpeanonaraerca, 4To cxema puc. 2.12 peanusosana; 3aja4a co-
CTOMT B TOM, YTO0BI OLEHHTE, COTTIACYETCA /IH JaHHAA CXEMA C MPHHLH-
nom ALARA, win 97a cxema JomkHa OITE MOAHOHUHMPOBAHA, W SCIH
na, To Kakum obpasom.

¢ PemeHo orpaHHYHTE HCCAENOBAHHE J03MH PEMOHTHBIX pabo-
YHX, KOTOphie OYIyT YNpasiaTe MEXAHHIMAMH BHYTPH 3alIHTHOrO Or-
paxieHHs (BHE orpasneHus OyayT QopMHpPOBATHCA HACTONBKO HHIKHE
ypu;nu A03, YTO OHH HE MOBJIHAIOT HA BRIGOP KOHCTPYKUHH OTpaae-
HHA).

* [Ipeanonaraercs, 4yTo NpHeMAEMEIMH GYIYT 3aTPaThl, COOTBET-
CTBYIOLIHE BepxHel rpaHMle AMana3oHa, oNpeleleHHoro rocyaaper-
BEHHBIMH OPTaHHIALHAMH /I8 CTOHMOCTH Yen. 38,

®  Jlna 370if 3a1a4H BEICOKHI YPOBEHE TOYHOCTH HE HY®KEH,

*  Her HeoDX0IHMOCTH KOHCYIBTHPOBATHLCH H COrNACOBLIBATE MO~
CTAHOBKY 3aa4H ¢ Kkem-mHDo ete.

3adanue sapuanmos u rakmopos

Chenyiolas cragms npoueayps! — 3ajaHHe BaPHAHTOB H (PaKTOPOB.
Bapnantsal npencrasnsior cofoii ankTepuaTHBHBIe DeiicTeHE, SRIAIO-
[MHECH BOIMOMKHBIMH pelleHHAMH 3ajaun. DakTop 3ajaeTcs Kak onpe-
AeNCHHAN MEPa HIH Ka4eCTBO, C NOMOIIBH KOTOPOro PainHYalorcs Ba-
PHAHTEL.

JlioGas 3ajaua panManHOHHON 3AIMTE! JOMKHE YUHTHIBATE [036
obnyuenna (ddpexTuBayi0 103y) M NOSTOMY INA ONpENENEHHS BO3-
MOMHBIX BADHAHTOB NMONE3HA NPOCTEHIIAN 3ANHCE YPABHEHHA [UIA KO-
JIEKTHBHO#H 10361

S=H-t-N, (2.9)

rie § — konnexrupnas nosa, 1 — cpenHas MOWHOCTE 036L, [ — BPEMS
pabotel, N — ncno pabounx.

BapuanTal 3amMTel 6YAYT NONYHEHS HIMEHEHHEM OJHOTO HIH He-
CKOIBKHX (H3 TPEX) KOMIIOHEHT YpaBHEHHA.

BapHaHTsl, yMEHBILAKIHE MOUIHOCTE J03hI, BKAHYAKT AOTONHH-
TENBHYKO JAUIMTY H HIMEHEeHHE THIA HCTOMHHEA
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Bpems, HeoOX0IHMOE HA BRINOIHEHHE NOCTABICHHBIX 38134 H KOMH-
4eCTBO HCNONHWTENeH Xapakrepuayior obmui obvem pabor. On MoMxeT
OBITE YMEHBIICH MYyTEM NPOCTOH PeopraHH3alMH; MOXKHO COKPATHTH
BPEMS BHINONHEHHA PaboT MyTeM NpeABaApHTENLHOrO o0yueHHA nepco-
Hana Ha pabouHX MAKeTax WIH, BOIMOWHO, NMPHMEHAS CrelHalibHbIE
HHCTPYMEHTE! HIH PoDOTEL.

B namesm ciydae mbl GyAeM CHHTATh, 4TO 4HCNO pabouMx H LTH-
TENLHOCTE TEXHONOIHYECKHX onepaumii yxe onTuMuinposansl. Octa-
ETCA MOHATE, 4TO MO®eT ObITh CHENAHO ANA CHHACHHA MOLUIHOCTH J03E
MyTeM MOIHHKALIME CXEMBI OTPaRIEHHA.

Tlocne KOHMCYJABTALHH ¢ Pa3palOTYHEAMH CNELHATHCT MO aHANH3Y
MOTY4AET ABE APYTHE BOIMOMKHEIE CXEMbI 3ALIMTHOTO OrpakaeHns. OHu
noKasaHel Ha puc. 2.13 1 2.14.

Bosmoscnsie gapuanmsi:

(A) He npeanpHHHMars Boo0le HHKAKHX NEACTBHH H OCTABHTE
CYIIECTBYIOLLYIO CXEMY, NMOKA3aHHYH Ha puc.2.12. (3ToT BapHaHT 4ac-
T0 HaswBaerca "GazoRkiM ciydaem”, "HyNEBbIM YDOBHEM 3AUIMTHL" HIIH
"BAPHAHTOM HYJIEBOH 3aIHTEL".)

(B) [MocTaBHTh CBHHLUOBYI TEPErOpoJKy Tak, Kak MOKAa3aHO Ha
puc.2.13. Tenepe pabouuii, YNpaBnAWHHA KNanaHoM, 3aUMIICH HEKO-
TopeiM 06paoM OT HAacoca M, AHATOTHYHOD, pabouni, obcnyxuBaloLil
HACOC, TYHIIE 3AUHILEH OT KianaHa.

(B) MocraguTh pasaensiolyr: CTEHY MEXKIY KIANaHOM H HACOCOM,
MOMy4as [ABe OTAENBHLIE KOMHATE, KUKIYI0 CO CBOCH BXOAHOI ABepbIO,
Kak nokazano Ha puc.2.14. MoumocTe 20361 B 00€HX KOMHATAX CTAHO-
BHTCH TETIEph elle HWMHe.

Onpenends BapHanTsl, o0patiM BHHMaHue Ha Qakropu. B Gons-
WIHHCTBE 3a/1a4 PaJHAIHOHHON 3aIIHTEE (JAKTOPHI NPHHANLIEKAT OLHOH
M3 ABYX OCHOBHBIX TPy

Mo Pacxome
- KonnekTHBNbIE Q036 - HupecTsums
- Pacnpeaenenne MHAHBHAYATEHBIX 103 « IKCIUIYATALMA W PEMOHT
- PacnpenencHie MOUIHOCTH A036l B0 Bpe- - Pacnpeaenchue 3aTpar BO BPEMEHH
MEHR - BranmosaBscHMOCTS 33TPAT

- CootHowenne obWeCTREHHMY W npodec-
CHOHANEHBLIX HHTEPECOR
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Jlna Gonee cnosHbIX 33084 MOIYT YYHTLIBATHCA H ApPYTrHe GaKkTopsl.
CyuecTByOT pellleHHA 0MeHb BHICOKOTO MONMTHYECKOrD cTaryca (Ha-
NpHMep: BEIGOP NIOIIAN0K AN pasMelleH s PalHOAKTHEHLIX OTXO/0B),
rae A0MKHEI MPHHHUMATECA BO BHHMAHHE COLMANbHBEE (AKTOpH, B 4a-
CTHOCTH, ODIIECTBEHHOE MHEHHE H IKONOrHYecKHe QAKTOPBI.

7
: HACOC : >
KNAMAH EE
i
1.1 m38/a :': 0.7 m3n/a
4

oo g

Puc. 2.13. BoamoxkHas cxema orpaxnenna (Bapuaur b)

= e |
|

KJIAITAH
0.9 m3s/u
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Puc. 2.14. Bosmoxknas cxema orpaxaenns (Bapuant B)

0.6 m3B/u
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Koauvecmaennoe onpedenenue axmopos 018 sapuanmos

[MpHCTYHM K KONHYECTBEHHOMY 3amanuio gakropos. Kak npasuio,
310 Haubonee TPYAOCMKAs 9ACTh AHANW3A, HO A4 JaHHOrO MpHMEpa
3TO COENATE HE CNOKHO,

O3kl

KonnexkTHBHAA 1032 ONpENENseTcd MOUIHOCTEIO A03bl H KOMHYECT- |
BOM HENOBEKO-4ACOB, 3aTPAYEHHLIX HA BRIMONHEHHE paboT B YCIOBHAX
oGayHeHHs ¢ JaHHOH MOIHOCTBIO A036L JL1A Hawero npumepa nocTa-
TOYHO AJCKBaTHRIM MpHOMGKeHWeM OGyAeT MCNOAbL3OBAHHE IHAYEHHI
ek THEHOM 1036 38 1o,

YacroTa

Knanax — pas B Henemo (40 paboumx Hemens) 3a roj;
HACOC — Pa3 B IojL

[TpogomHTeNsHOCTE paboT:

knanaH = 15 muHyT (0.25 uaca),

HACOC — 5 Yacos.

CrefloBaTenbHo, BpeM:, MPOBSIEHHOES 38 BRIMOIHEHHEM KOKIOH H3
sTHX pabor 3a rom:

knanad — 0,25x1 x40 = 10 yenosexo-4acos;

HACOC — 5 YeNOBEKO-4ac0B.

Monyuennsie npu paboTe ¢ KIANAHOM H HACOCOM A03BI PA3IHYHEL
Takum oDpasomM, TOMOBBIE KO/UIEKTHBHBIE [03BI, COOTBETCTBYHOIIHE
Tpem BapHaHTam, Oy IyT, COOTBETCTBEHHO, PABHEI:

BapHAHT A — HHKakuX neiicTeui, (cxema Ha pue. 2.12);
(1.5%10) + (1.0%5) = 20 uen-m3p-ron’; '
papHaHT b — BBEfeHHE CEBHHLOBON 3aIHTH, (CXeMa Ha pHC. 2 13);
(1.1x10) + (0.7%5) = 14.5 yenrm3nron’;
papHaHT B — oTaensHEe noMenieHns, (cxema Ha puc. 2.14);
(0.9%10) + (0.6%5) = 12 wen-m3n-ron . |
Takum oOpazoM, CHHMEHHE TONOBOH KO/UIEKTHBHOH Aoskl Ha 5.5
qesrM3B-ToN ' JIOCTHraeTCH MPH Nepexoe oT BapHaHnTa A K papuanty b.
Jansnreiimee cHikenne Ha 2.5 4en-M3pToN ' IOCTHTAETCR NPH MEPEX0-
ne oT BapHaHTa b x sapranTy B.
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Pacxoabl

Jina uenu cpaBHEHHA PAcXofbl AOMKHE ObITH ONpeNeneHsl IS TOro
We MpOMEKYTKA BPEMEHM, YTO M OO3H, T.€. 3a roj. Pacxoasl B 3TOM
CcAy49ae NOMKHE YHHTHIBATE HAa4albHBIC KAMHTANOBIOWEHHA, BpeMms
aKcyarauMH ofopyI0BAHMA ¥ TOLOBBIE PacXolhl HA €ro PEeMOHT M
obcmyxnBaHRe.

Briwe 06110 pelieHo, YTO BEICOKHIH YPOBEHE TOUHOCTH PacueToB He
notpedyerca. [loaTomMy nMpHMEM, YTO KaNHTANOBIOKEHHA pacnpenens-
JOTCA PABHOMEPHO MO BPEMEHH B TEHeHHe SKCnayartauuu obopynosa-
Hu4. (B Gonee OeTANbHBIX HCCHCNOBAHHAX HIMEHEHHE HHIEKCA UEH BO
BPEMEHH MOMET YYHTHIBATECA MOCPEACTBOM AHANH3IA TAKHX IKOHOMH-
YecKHX MOHATHH, KaK aMOPTH3aLMA, CKHKA, obeclieHHBaHHe. )

[MpuMeM AN HALIETD NPHMEpPA, MTO BPeMs IKCnayatauns obopymo-
paHnA cocrasnser 20 ner. KanuTanosnoseHHs JUIA BapHaHTa A, oye-
BHIHO, ABNAKOTCA HYNEBBIMH, T.€. JOTIONHHTENBHEIX PACXOA0B HA 3AL0H-
Ty He Oyaer. CTOMMOCTE BESJEHHS CBHHLIOBOTO 3KpaHa B BapHaHTe b —
1200 € (Espo — Esponeiickan nesexHan exnHHua). CToMMocTs aobas-
MEHHA ABEPH H CTEHKH ANA CO3OAHMA JABYX NOMEIIEHHH cocTapnser
4100 €.

Beenense CBHHUOBONO 3IKpaHA YBCIAHYMBAET TOJOBYI0 CTOHMMOCTH
IKCILTYATALMH Ha 5 € AnA papHanTa b, bonee cnoxuan cxemMa BapHaHTA
B norpebyer nononHHTensHo 135 € Ha IKCIUTYATALHKD EXEr0aHO.

Takum obpazoM, roloBsle pacxoilbl, COOTBETCTBYIOLUIHE TPeM BapH-
AHTaM, ABMAKOTCH CHELYIOMIHMH:

BAPHAHT A — HET AeiCTBHH, HET NONOIHHTENBHAIX PACX0I0B;

BAPHAHT b — CBHHUOBEIA JKpaH

1200/20 + 5 = 65 €. rox’';

BapHaHT B — paifiencHele NoMEeHHA

4100/20 + 15 = 220 €. rog .

Tenepk HeoOXOAHMO OTBETHTL HA BOMPOC, HTO JYHIUE: HHYEro He
AenaTks W MEPHTBCH C nmnmﬁ KOJUIEKTHEHOH no3oH B 20 gen- H3H rog”
HIH TpaTHTh 65 € rog’ Ans CHHWEHHA 10361 Ha 5.5 ven-m3e: rox” (uto
IKBHBANEHTHO 3aTpaTam 11.8 € ana cHHAKeHHs 10361 HA | Yen-M3B) HIH
notpatiTs eme 155 € roa” ans pansseiilero cHskeHHs 103 Ha 2.5
gesrM3B-ron” (4TO IKBHBANEHTHO AanbHeiiuM 3atpatam 62 € Ha co-
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kpawerie 1036l B 1 wen'mM3s). OTBET 3ABHCHT OT TOTO, CKOJIBKO CPEICTB
MOMET OBITH 3aTpadeHo, wToDbl CHH3HTH KOMMCKTHBHYIO 03y Ha |
uyen'M3e. Hmenno 3neck HeoOX0OHMO PYKOBOACTEO, PEKOMEHOYHOLIEE
BEIHYHHY JEHEKHOI0 IKBHBANCHTA CHHAKEHHA EOAHHUB KOMIECKTHBHOH
A03bI.

Jdns npHHATHA pelleHHil B palHALHOHHOH 3alMTE CYLUECTBYET
CTAHOAPTHOE IHAYEHHE, HIBECTHOE MHOIHM Kak MapaMerp o — CTOH-
MOCTE YemM3B HAH JeHeXHLIH JKBHBANEHT eNMHHLBLI KOMICKTHBHOH
ao3el. Ero 3nasenne mabo peKOMEHI0BAHO MOCY AapCTBEHHBIMH OpPraHH-
JAMHAMH, OTBETCTEEHHBIMH 33 PAIHALHOHHYIO JALMTY B cTpaHe, nubo
VCTAHAB/IHBAETCA BHYTPH oprannsaimnii. CyulecTsyioT pasiH4HBE Me-
TOHE!, NOMOTAKILHE OUEHHTE TAKOE CTAHOAPTHOE 3HavenHe, B 3Tom
NpHMepe TEPMHH “MapaMeTp o HCNONBIYETCA KaK CHHOHHM 3HAYCHHA
"pennurna ven-38"; ofHako napamerp o umeer Donee cneundHUecKoe
OnpeaeneHle, KOTOpoe 30ech He 0DCY M AALTCA.

Jna ueneil HATAAAHOCTH B HAIIEM TIpHMepe MBI GyaeM HCMONE30-
BATH CTAHIAPTHOE 3HAYMEHHE [CHERHOrO IKBHBANCHTA KOICKTHBHOH
no3sl B 30000 € pa 1 wen-3s, T.€. B 30 € Ha venM3E.

Cpasnenue u enibop eapuanmos

PelieHHS MHOTHX 33134 PaJHalHOHHON 3aIMTEL MOryT OTE mony-
YyeHEl MYyTeM MPOCTHIX PACCYHICHHH W 3[paBoro CMBICAA, OCHOBAHHBIX
Ha onerre. OOHAKO N4 HeKOTOPHIX 3aAa4 Hy®eH Oonee TiNAaTeNbHEBIH
NoaxXoA, W OHH MOTyT noTpedoBaTe MHCEMeHHOTO ananwia. lna atoro
CYIECTRYHOT METOAB! MOMIEPKEN NPHHATHA pewnennii. Hesasucumo or
TOT0, HCNOABIOBAMHCE IH 3TH METOILI MAH HET, CHEUHATHCTY MO MpH-
HATHIO PElIEHHS BaXKHO 3aNmHcaTh 3afavy Ha Oymary ana Toro, 4Tobwl
NPOACHHTE TS CaMoro cefs MpoLece OCMBICTIEHHS 3a1auH, HiH YTobbl
0BOCHOBATE APYTOMY HMENOBCKY NMPHHATHE JAHHOTO PEIIEHHA.

MeToasl MOANEPHKKH NPHHATHA peulennit prmovalT B cedd TpH
Hanbonee IWHPOKO HIBECTHRIX:

o ananus «3ATPATHI - BhII'OJA»;

o mupdepenumanshnii ananus «3ATPATEI - BBIIOIA»;

s  MHOroakToOpHLIH aHATH? 3)PEKTHBHOCTH.
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Anaruz a IATPATHI — BAITOfA»

Meroauka amanuia «3IATPATEI - BBIINOJA» ocHoBRBaSTCA Ha
VpaBHEHHH, KOTOPOE ONpejieNfser Jy4iuee HWIH ONTHMAILHOE pelleHHe
KAK BAPHAHT, MHHHMHIHPYIOWHE oDIIYI0 CTOHMOCTE, T.€. HTOT (HHAH-
COBBIX PAcXo[0B H PAacXo/l0B, CBATAHHLIX ¢ MPHYHHEHHEM ymlepha 310-
poBbio. OH TakKe HA3BIBACTCA METOAOM HTOMOBOH CTOHMOCTH I aHa-
nwza «3ATPATEI - BRITOJJA.

CrommocTs yilepda 310poBBI0 €CTh MPOHIBEIEHHE NEHEHKHOID IK-
BHBANEHTA eIMHHLE KOMIEKTHBHOMH 0036 () HA KOMIEKTHEHYIO J03Y.

Tabnuua 2.16

bBaza nanneix 18 anaania «3ATPATEI - BBITOJJA»

Bapuant CTOHMOCTE Hoza Hror
X L4 Wi oS ™
(€) (qen = M38) (€)
A - 20 600
b 63 14.5 500
B 220 12 580

(*) — anHavyeHHe eOHHHLB! KONMEKTHBHOR 103w (o) cocrarnner 30 €
(uen-m3s)’.

H3 tabn. 2.16 cnenyer, 94T0 ONTHMANLHEIM BAPHAHTOM ABIACTCA Ba-
pHanT b, HMEIMHH CaMYI0 HHIKYIO HTOTOBYIO CTOHMOCTE.

Ha pue. 2.15 31H #e pesynsTarsl NpeacTaBneHsl rpadHuecku: npH-
BeeH Ipa(MKH 3aBHCHMOCTEH CTOMMOCTH X, CTOMMOCTH 03Bl @5 H
rpaduk #x cyMmel. Kak cnegyer w3 rpadHkoB, ONTHMANBHEIM SBIAETCH
BapHaHT b, COOTBETCTBYHILHA MHHHMYMY.

HUNATBHBIL ) # IATPATHI- Ay
ANBTEPHATHBHEIM METONOM paboThl ¢ JAHHBIMH ABIAETCA Audde-
pesuHaneHeli aHanu3 «3ATPATBI - BBII'OOA». 3tor meTon 3axmio-
YAETCA B AHANH3E PasiHYMi Mesay cocenHuMH BapHanTamu. [Lna storo
NaHHbIE A0MKHB OBITE paHMHPOBAHBl MO BO3PACTAHHK pacxofos. B
Tabnuue 2.17 npuBeaeHsl JaHHBIE, OTHOCAIHECH K HAILEMY NPHMEpY.
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Hrorosas Xras 2
CTOHMOCTE B
ECU s rog B s
40
B
200
B
A A
—
10 1% KonnekTHBHAR Q038 20
gen'm3s-rog’
Puc. 2.15. I'paduxn ananmsa «3ATPATBI - BbITOJ1A».
Tabnuua 2.17

Janusie 1A onddepeHnnaILH0M0 AHATHIA «3ATPATH - BLIN0Ja»

_Ei-apll- CroH- Hoza [pHpocT CHipae- AXTAS
ANt MOCTE 5 CTOHMOCTH | HHE J03h -E‘w{qen-m'.in}"
X (uea-m3e) AY AS
(€) (€) (uenm3s)
A - 20 - - -
E A5 14.5 65 5.5 11.8
B 200 12 155 2.5 62.0

OnTHMATEHEIM BAPHAHTOM CNEOYET CUHTATH BAPHAHT ¢ MHHHMANL-
HEIM OoTHOWEeHHeM AX/AS. B Hamem cnyuae 510 BapHaHT b, T.e. ToT we
¥TO M B NpeasayuieM cny4ae. Takum oOpasoM, NMONYy4YeHHOE HAMH pe-
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MIEHHE HE 3ABHCHT OT HCMNOABIYEMOTD METOOA MOIOCPHEH MPAHATHA
peleHuHit.

Ananuz yyecmenmeisRoOCmu

AHATH3 YYBCTBHTENBHOCTH — 3TO CHCTEMHEIH ¢nocod oTBeTa HA BO-
npoc "Yro Gyaer, ecan..." ang Toro, 4rodHM MPOBEPHTE YCTOHYHBOCTE
pelleHHs N8 HacTosmiere BpemeHH W obozpumoro Oyaywero. [lo-
BIIMSIOT 1H H3MCHCHHA BHEIIHHX YCAOBHH, KOTOPBIE MOXKHO OWMIATE B
peaneHOi KHIHK, Ha BMOOp pewenmA? ByoyT AW HeonpeneneHHOCTH
MAHHBIX (T.€. AHANA30H 3HAYCHHH, BHYTPL KOTOPOro, BEPOATHO, MONa-
NaeT peabHOEe IHAYEHHE) NOCTATOMHO OONBIIHMH, 4TODBI NMOMY4YHTH
ApYroe onTHMaisHOE pemenne?

AHATH3 YYBCTBHTENBHOCTH MOMET OBITH MPHMEHHM K CeIyHOuHM
acnekTtaM npoueaypsl ALARA:

nepeydHio GakTopoR WHIH BAPHAHTOB, BEIYEHHEIX B MPOLEAYPY;
Baze NaHHBLIX (HANMPHMEp, PACX0/Bl, AO3MMETPHS, YWHCIO Mojeil M
T.A.);

HeonpeaeneHHOCTAM B Dase JaHHBIX;

HCTIONBIYEMBIM MOJEAAM (HANMPHMEDP, MONCTHPOBAHHE 103k, Npo-
LeAyphl JHCKOHTHPOBRAHHA );

JHAYCHHAM OLCHOYHBIX QAaKTOpPOB (HANMPHMED, 3HAYEHHE O, APYTHE
BECOBEIE KO3 PHUHEHTEI).

FTOT AT MOMET BBINOMHATECA B CAMOM HAYANE NPOLEAYPE
ALARA kasecTeeHHO (JaMe eCciH OCTANLHAR YACTh AHATHIA BRAKMACT
KOAHYECTBEHHYH0 OLEHKY) WIH KOIMMECTBEHHO, MCMONB3YA ONHH H3
HMEILIHXCA METO/IO0B.

CylecTsyeT HECKONBKO CNEUMANBHEIX METOA0B JANA BBINOMHEHHA
CAOMHOrO HIH PaclIHPEeHHOTD AHANM3A YYBCTBHTENBHOCTH, TAKHX KAK
metod Monte — Kapno u Metoa ructorpams. Ho ang pemenns 3agay, ¢
KOTOPHIMH 00BIMHO NPHXOQHTCA HMETE AEN0, OHH NPHMEHAIOTCH PEaKo.

[IpocTeiimmii cnocobd amanu3a YYBCTBHTENBHOCTH 3AKMHOYMAETCA B
H3IMEHEHHH 3HAUCHHA OJHOTO M3 MApAMETPOB (NPH OCTANBHBIX (HKCH-
POBRHHBIX ) JUIA OLIEHKH €r0 BIHAHHE HA Pe3yNbTaThI.

Hanpumep, B Haweid 3agade "Kinanad-Hacoc” MO¥HO Opno OBl Ole-
HHTb BJHAHHE HIMEHEHHS PACXOJ0B HA TOOOBYH0 IKCIUIYVATALMIO HIH
HOPMATHBHOH CTOHMOCTH Yel-3B.
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JUis yCKOpEHHS NMPOBENEHHA aHANH3A YA00HO NONEIOBATECH KOMIIb-
IoTepHEIME nporpamMMamu. Hanucanue TaKMX nNpoTpaMM HMEET CMBICT
104 clokHEIX 3aaa4. [padHKn U PHCYHKH TakKe MOTYT OBITE MONE3HE
IIA HAMIOCTPAUMH BAHAHHA, KOTOpOS MApaMETpPhl OKA3LIBAIOT HA Pe-
syneTaTh ananuia. Hanpumep, Ha puc.2.16 wsofpaxen rpadrk BIMA-
HHA HIMCHEHHA JHANCHHA TApaMETpa ¢ HA HTOrOBYH0 CTOHMOCTE.

1400
100
(e
Hresfcaii
e sl
T T 1]
€

I H i 40 50 ik 70

Yrarsciisie (L, € (werads)”
Puc. 2.16. Biuaxue SHAYEHHAA O HA HTOTOBYH) CTOHMOCTE

OnrManeHEM peinennes npu asammse «3ATPATHI - BBIFOJ1A»
ABNAETCA peleHHe ¢ HAMMEHbUEH HTOrOBOH CTOHMOCTEIO (c yqeToM
HHHAHCOBEIX W PAIHONOrHYECKHX (AKTOPOB), MOITOMY CaMad HHAHAS
KpHBad Ha rpaduke npencrasnder cobol ONTHMANBHOE PELICHHE. IMpu
aHaveHHH o Huke 11 €-(uen-m3B)’ ONTHMAIBHEIM CTAHOBHTCA BADHAHT
A, a NpH 3HAYEHMH 0. NpeBBILAIOMIX 63 € (denm3p)’ ONTHMATHHLIM
CTaHOBHTCH BapHaHT B.

IMpedemagaenue peiyabmamos

B 3apHCHMOCTH OT NPHPOALl W CHNOKHOCTH 3afa4H Mpousaypa
ALARA MOKET 3aHATH OT HECKONBKHMX MHHYT 0O HECKONbKMX IHEH;
MOMET BBEIMOMHATHCA MHTYMTWBHO ONHMM JHuoM, nubo coCTaBNaTE
MHOTO CTPaHHLL BEIMHCneHuil 1 Tekcra. Kpome Hanbonee NpocThIX 3a-
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fa4, KOrja pelieHHs NPHHHMAKTCA SKCNePTaMH NoACOIHATENbHO, aHa-
AH3 W PE3yABTATE JOMKHBE (HKCHpOoBaThCA Ha Oymare. PesynkTaThl
IO/HEl MPEICTABNATHCE TaK, YTOOK! HX JIETKO MOXHO ObUIO MOHATE,
ocoBeHHO KOrAa MPOLECCH AHATH3A W NMPHHATHA PellleHHA OCYLIeCTB-
ASHOTCH PAIHEIMH JTHLIAMH.

YeHaMa H pecypehl, 3aTpadHBacMbié HAa NMpeAcTaBleHHE pe3ynbTa-
TOB, AOMKHB! COMMACOBLIBATLCA C:

* XapaKTEpOM 3aa4H,

®  LEIAMH HCCNIEN0BaHHA,

e OOMACTEID HCCNEAOBAHHA H CYIIECTRYHOIHMH OTPAHHYEHHAMM

H JO/DKHEI ONpENensThed 3apanee. JLnA Haillero mpHMepa, rae pac-
CMATPHBANHCE rO0BEIE pacxo/sl nopaaka 200 €, He HMeeT CMBICIA MTH-
caTh paciiHpennbii over. CTpanuusl TekcTa OyAeT BronHe AOCTaToY-
HO.

TNpx NpeacTaRIeHUH AHATHIA H PE3YALTATOB HEOOX0IHMO!

®  COCTABHTE NepeveHb MPEeanoIoMeHHH H THNOTES ¢ pasbhACHE-
HHAME K HHM;

s  eclH HEBOAMOWHO 00OCHOBATH BCE MPHYHHBE M COODpaKEHHA,
KOTOpHIE BEIYT K MOMYYCHHOMY PeIyNbTATY, PELAT, KakHe H3 HHX Gy-
YT NOAHOCTBID 00OCHOBaHE!, 8 KakHe GYIyT TOBKO KPAaTKO YTIOMAHY-
Thi;

*  [IPOKOMMEHTHPOBAaTH (DAKTOPh!, KOTOPHIE OBUIH PACCMOTPEHE!,
HO OCTA/HCH BHE J0HE! AHANW3A, TAK, HAMPHMEP, B HAlleM ciydae He
PACCMATPHBANHCE HHIHBHIYANBHEIE 10361, NOCKONBKY NMPEANoJIAraioch,
YTO KOJJCKTHBHAA 033 oDecrnevHBaeT B JOCTATOUHON CTEneHH y4er
HaHeceHHoTo yuepba;

®  NPOKOMMEHTHPOBaTh BCE HCMONBb3YyeMble CYOBLEKTHBHBIE BECO-
BHE KOMDOHIHERTE, TAKHE KaK JeHEKHLIN IKBHBANEHT eAHHHLE! KO-
NEKTHBHOH J0361;

*  NPOKOMMEHTHPOBATh BCE MAaTEMATHYECKHE MOMENH H METO/L!
MOIEPHKH MPHHATHA PEIIEHHA, HCMONB3YeMbIe B AHANH3E,

*  NpPEACTABHTH PE3YNBTATH AHATHIA HYBCTBHTENBHOCTH. [Ina Ha-
FAAAHOCTH PE3YALTATh MOTYT GEITH NPEACTABNCHB] TPaHYecKH;

®  YKa3aTh, C YeM CBR3aHa HaWOONBIIAA HEONPENENEHHOCTE H MO-
YT JIH MOBTOPHBIE OLEHKH YIYYIIHTE aHATH3.
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[pencrapaeHue pesyILTATOB ABIRETCA SAKMHOUHTENBHBIM  LIATOM

npoueaypsl ALARA.
Pewenue

Mpumenenne npouenypst ALARA NpHBOIMT K MOMYYEHHIO OMTH-
MAIBHOTO Pe3y/bTaTa, OOBIMHO C PasiidHBIMHA OroBOPKaMH. OfHako
stor pe3ynsraTr ALARA He ABNAETCA ABTOMATHHECKH "KOHEYHBIM pe-
meHHeM", OH MOMET PACCMATPHBATECA TONBKO KAK PEKOMEHAALM, no-
MOTAIONIAA OTBETCTBEHHOMY NHIY NMPHHATH ASHCTEHTENBHO ONTHMATL-
Hoe peuwenne. OKoHYATENbHAA OTBETCTBEHHOCTE 33 €TI0 MPHHATHE 0CTa-
eTCH 38 HHM.

Ecnu peiieHHe NPHHAMAIOT M BEIMOMHAIOT AHAMH3 pasHble ChclHa-
NMCTHL, Kax 4acTo ObIBAET B chAydae CHOMKHBIX 3a0a4, BAAHO, yTOOR
CRELMANHCT, MPHHHMAIOIIHA PELIEHHE, YeTKO NPEICTARIAL ITankbl Mpo-
xoxnenna npoueayps ALARA. IMosranHoe oTCAEKHBAHHE NPOLEIYPLI
MOMOET eMy OMpEAeiHTh H NOHATH (AKTOpPBI, CBA3AHHKIE ¢ PA3HEIMH
BApHAHTAMH, BKIIOYMaA Te, KOTOpIE HEe OBUIH 3aaHBl YHCIEHHO H no-
ITOMY HE BKAIOYEHE B KOJIHWYECTBEHHLIH aHANM3, Yetkoe noHHMaHHE
Toro, Kak Oeun copmuposan pesynstat ALARA, A0KHO NOMOYE EMY
NPHHATE OKOHYaTEeNbHOE PElIeHHE.

© Jlna Gonee CHOMHBIX HCCAENOBAHHH CNEUHATHCT, MPHHAMAK M
peleHHe, HECOMHEHHO, NOMKENAET PACCMOTPETh ANEKBATHOCTL AAHHBIX,
HCMONB3YEMBIX B GHANHIE H OUCHHTH, HY#HBI JH JOMONHHTENBHEIE HC-
cleoBaMi AIA CHHAKEHHS HEONpPEeIeJeHHOCTH HEKOTOPHIX NapaMmer-
OB, HIH KOJIMMECTBEHHOIO YHETA HEKOTODHIX (paKTOPOB, KOTOPHIE Dbl-
/I PACCMOTPEHk TONBKO KauecTBEHHO. B 3THX ciy4yadx OH OCTaHaB/IH-
BACTCA Ha OIHOM H3 JBYX BADHAHTOB: NHG0 MPHHATE pellleHHe cefitac |
MHDPHTBCA € MOCHENCTBHAMH, NTHOO NOTPATHTE DONLILE BPEMEHH H pe-
CYpcoB, ¥TOOB YIYHIUHTS AOCTOBEPHOCTD, MPEAKIE HeM NPHHATE OKOH-
yatensHoe pemenue. Hanpumep, B caydae 3anaun "Kianad-Hacoc” He
BRUIO CIOMHBIX HCCNEN0BAHMH, H TAK KK PasHHLA B HTOTOBOH CTOHMO-
CTH MEXIY PATHYHBIMH BADHAHTAMH COCTABIAAA TONBKO HECKONBKO
necaTtkoB € 3a roj, JanbHeHlnee AETATEHOS HCCAENOBAHME INA Y-
HIeHHs aHAIH3A He OnpasfaHo. OJHAKO BBHIY CPABHWTENBHO HH3KOH
pasHuib B pUHAHCOBOH CTOMMOCTH MEWKILy BapHaHTaMH b H B (Tonsko
155 €) cleuHaATHET MOKET peluTs Bubpate Donee NOpOroll BAPHAHT.
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Takum ofipa3oM, OKOHYATENBHOE PElIEHHE BCEra OCTASTCA MPEeporaTH-
BOH CHeUHANKCTa, OTBETCTEEHHOTO 34 €ro NPHHATHE.
Pesome

e [Ipoueaypa ALARA sBnfercs mpoCThIM MEpPeuHEM ITANOB aHa-
nisa, obecnedHBAIIIMM CTPYKTYPHIALHIO Noaxoaa K mobod 3a-
Aade HIH pelleHHio B paiHauHoHHOH 3awmte. Takum obpasom,
OCHOBHAA UENb MpOUEIypPs — OMPAalHTh IKCMEPTa OT NPHHATHA
NOCHEMHBIX PELIEHHH.

e [lpouenypa ALARA moMoraer cCcTraHjapTHIHpPOBATE NpoLece
NPHHATHA PeUIeHHA KAK OJHHM JIHUOM, TaK H rpYnnoi i,
ofecnedHBas ONpeNeeH Y0 NOCIEN0BATENBHOCTE B MPHHATHH
PELLISHHA.

o Tounoe cnegosanne npouenype ALARA naer yBepeHHOCTB, 4TO
HHEKAKHE BaXHBIE (HakTOphl He OBUIH NPOMYIIEHE! H BCE BOIMON-
HBIC BAPHAHTE! OLUTH PACCMOTPEHEL.

* B ocHOBe CTPYKTYpH3aLMH, npeanaraemoii npoueaypoit ALARA,
no CYWECTRY, TERHT NpocTo 3apassiii cmeica. [lpouenypa He 3a-
KIouaer B cebe HHYero HOBOTO — 3T0, AefiCTBHTENLHO, 3APABEIH
CMBICH,

e [Ipouenypa ALARA B pasHOll Mepe NPHMEHHMA K ONTHMH3IALHH
BOMPOCOR PAAHALMOHHOIN DE30MACHOCTH KK HA CTAIHH JKCTUTYa-
TALMA, TAK H HA CTAIHH MPOeKTHpOBaHHA. Paznnyne 3axkmiovaeT-
¢ TonkKo B Habope aHanu3npyeMerx GaKTopoR.

s  YpobeHb pelieHns obLIYHO onpeenser 00beM YCHIHH, KOTOpLIe
HO/KHB OBITE 3aTpaueHbl HA HCCIEN0BAHHE H NMpEICTaBIeHHE pe-
synsTaToB. B paccMoTpEHHOM NpHMEPE pellieHHe DEUIO BeckMa
HHIKOrO YPORHA H TPBOBAND OTHOCHTETEHO MANIBIX YCHIHIL.

e buuH ofcyAaeHsl TONBKO B3 METONA NOLICPHEH MPHHATHA pe-
mieHHii — METo] HTOroeoi ctommoctH aHanmsa «3ATPATHI -
BBINOJ1A» u muddepenunanshbii anams «3ATPATBI - Bbl-
F'ONA», Ecny paccMaTtpHuBaeMble QaxkTopkl H HX YHCIOBBEIE 3HA-
YeHHA OCTAHYTCA HEH3MEHHRIMH, TO peayasTar ALARA ne Gyner
JABHCETE OT TOTO, MO KAaKoH W3 00Cy#aaeMbIX METOIHK NMPOBOIH-
nHck pacdersl. JnA cROWHBIX 3a4ad, BEANOYAKMIHX JOMOTHH-
TenbHbE (aKTOphl, NOMHMO PACXOOB M /10361 MOkeT notpebo-
BATBCH HCMONBIOBAHHE JPYTHX METONOB.
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e  AHATHI YYBCTBHTENBHOCTH AOMKEH BRINOMHATHCA JUIA MPOBEPKH
YCTOHYHBOCTH PE3YNBTATOR MI000N0 AHATH3A. Jlns 3TOro HY®HO
paccMoTpeTh Tiobble BOIMOMKHEIE BAPHALMK, @ TakKe M0GHE He-
OMpeAeNeHHOCTH B AAHHBIX.

e Tlpouenypa ALARA smnsercs TONBKO NOMOUIHHKOM B NPHHATHH
pemeria. OKOHMATENEHOE PELICHHE OCTAETCA MPEPOTATHEOMH
CTELHATHCTA, OTBETCTBEHHOTD 38 ErD NPHHATHE.

2.9, VIIPABJIEHHME BE30OMNACHOCTBLIO M PHCKOM

Vnpasnenne Ge30MacHOCTRIO H PHCKOM 3TO HANPABICHHAA AEATC/Ih-
HOCTE HA TOCYJAPCTBEHHOM, PErHOHANLHOM H TPOH3BOACTBEHHOM
ypoeHe no obecnevenyio Ge30NaCHOCTH HACENEHHA, HAPOAHOXO3AHCT-
BEHHEIX OOBEKTOB M OKpYKalowiel cpesl OT BO3ACHCTBHA aHTPONOTeH-
HEIX aBapHil 1 KaTactpod, a Takke, B Honee WHPOKOM CMEICHE, OT BCETO
KOMIUTeKCa HeBGNaronpHATHBIX BO3NEHCTBHI, B TOM HHCIC MOMHTH4E-
CKHX H COLMATEHO-aKoHOMMHMeckHX [22].

Kak yxe 0TMEYANOCEH, B TUTEPATYPE BCTPEUYALTCA PasiH4HOE TOAKO-
BaHHe TepMHUHA «prck». OnHAKD OBWMM N MHOIHX H3 3THX ONpeae-
feHMil ABNSeTcH TO, YTO PHCK MOApPalyMeBacT HeYBepeHHOCTE, Mpo-
WI0MeT NI HeWkenaTensHoe coOBITHE H BOIHHKHET JH HebnaronpHaT-
Hoe coctosHue. [Tomobueii HegocTaTok MHPOPMALIMH POJHHT PHCK C
NPHHATHEM PELIEHHIL B YCIOBHAX HEIETEPMHHUPOBAHHON HHbopMalHH
[23].

Ouenb 4ACTO MOHATHE PHCKA CBAZLIBAIOT C COOBITHAMH, HMEIOUIHME
katacTpoduueckne nocneacTenaMy. OTCIO0a BHITEKACT OTHOLICHHE K
TAKOMY PHCKY KaK HENpHEMIEMOMY H K HeOoOXOIHMOCTH MCKIIOUHTE
Takoe coBLITHE M3 UMCIA BOIMOMHBIX cobbrmui mioGoil uenoll. Ecau
pedb MIET O KHIHH H 30POBbE YENOBLKA, MON0DHOE MPECTABAEHHE
aKueHTHpYeTcA ocobo W (opManuiyercs B PasiMUHBIX HHCTPYKLMAX,
HANPHMep, No TexHHKe GesonacHocTH. CneayeT enle pas NoAMEpKHYTE,
4YTO TEXHHYECKHX YCTPOHCTB ¢ HY/NEBLIM YPOBHEM PHCKA OBITH HE MO-
eT, KakHe OBl 3aTPaThl Ha X CO3MAHHE HH HCNONBE30BATHCE. Ho B Tex-
HHueckoit obnacTH Mbl JANEKo HE BCETAA HMEEM Ne0 © IKCTPEMAIBHO
OnAacHHMH obcTosTenscTBamu. M B aTOM cMbicne, ymepb B cBA3H ©
MPHHATEIM C YHETOM PHCKA PELICHHEM, BIOIHE MOMKET OKAIATRCA HA-
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YTOMHO MANLIM MO CPABHEHHIO C 3ATPATAMM HA NPEJOTBPALLCHHE M0-
TEHUHATEHOTO yuepda. [ToaToMy NMOHSTHE pHCKA B 3a0a4ax NPHHATHH

TEXHHYECKHX PELICHHI MOWET HMETE CBOK crelHdHEY.

BapuanTe! npolenypel MPHHATHA PEILCHHH ¢ PHCKOM MOXHO paijie-
JINTH HA IPYNMLL C:

YMEHBIIEHHEM PHCKA,

MHHHMH3aLHEH pHeka,

ONTHMH3aLHeH pHCKa.

Pewenus, cBA3aHHBIE C PHCKOM, BCETNA BHI3BIBAKIT COMHEHHA, MO-
CKOJIBKY anpHOpH ONPeleiHTe HeoDXOAHMBIE BAOKEHHA NS HETKOro
pasfeneHHa ONpPagiaHHOro M HEONPABIAHHOID PHCKA MPAKTHYCCKH He-
BO3MOKHO. BrACHHTS, OB 1M NaHHBIH pHCK ONpasiaH, YIAeTcd Tolb-
KO MOC/AE HACTYIUICHHA HEXENaTeNsHOTo coDLITHA.

HanexHble NpeanockUIKH A4 ONpEAeIeHHs PHCKA 3a4acTyio Jaer
CPaBHEHHE [AHHOH CHTYAUHH ¢ AHANOTHYHEIMH CHTYAUHAMH B MNpo-
uosM. Onnako npofneMy OLEHKH 3TO, KAK NPaBHIo, He pemaer. B on-
PeleNeHHBIX CAYYaAX MOKHO OTpaHH4YMTECA Tpebosanuem, 4Tobe mo-
NYCTHMBIH pHCK ObLI 3aBEI0OMO HIGKE PHCKA, HMEBLIEr0 MECTO B aHAIO-
FHYHBIX CHTYaUHAX B npoiwiom. OnHakoe B APYrHX ciayuasx, ocofeHHo
npx GonBWIAX 3aTpaTax, 5T0 He pelaer 3afady. YacTo BhLABHracMoMy
TpeOOBAHHI0 YETKO OFPAHHYHTE JONYCTHMEIE BEPOSTHOCTH PEATH3ALNM
HEMENATENLHOMO COOLITHA NPENATCTEYIOT CASAYIOUIME NONOKEHNA;

*  noaobHOro pofa rpasHIEl AOMAKHEL GHITE HE3ABHCHMBIMH OT
IKOHOMHYECKHX 3ATPaT, AHATOTHYHAA HE3IABHCHMOCTE JOJIHHA CYLIECT-
BOBATE W 1A YTpo3sl GesonacHocTH mofell M MaTepHANBHBIM LIEHHO-
CTHM;

*  3aKOHOJATENH JOMKHBI 14 NOAOOHBIX MPaHHL NPHHHMATE 0of-
Iee PpeleHHe, KOTOPOE YYHTRIBAET BCIO CIeUHHEKY YACTHBIX CY4aes;

*  YTBEPKICHHE, YTO TAKHE MPAHHLBl COOMIOAAKTCA, MOXKET OCRO-
Doauts JIIP ot 0f43aHHOCTH AHANTHIHPOBATE CHTYALHI) JANbILE H eIne
Donewe NoBRILATE Ge3onacHocTs moae. [lpu 3ToM BO3IMOKHEI CHTYa-
IHH, KOTAa NpH HeDONBIIMX 3aTpaTax OMACHOCTh MOWET ObITh 3HAMM-
TENEHO CHIDKEHA, a 9THM npeHefperaloT, NOCKONLKY IPaHHLE YCTAHOB-
JICHBI;

*  YTBEPWOEHHE, YTO CcoOMOOAOTCE ONpeleneHHBIE TPaHHILL,
NpeanoIaraeT KauecTBeHHOE efHHCTBO JaHHBIX, YTO, KaK Npasuno, He-
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JOCTHAMMO, TAK KaK HMEIOT MecTo npolieMsl caMoro pasiHyHoro TH=
na;

e  OrpaHMuEHHS JOMYCTHMOTO PHCKA 3ABHCAT OT BPEMEHH H Mc=
HAKOTCH ¢ HIMEHEHHEM IKOHOMMYCCKHY H TEXHHYECKHX YCIOBHH.

Yrposa Ge3onacHOCTH JIOJEH, KaK yike OTMENAnock, Yale BCETO
BRII0NAET PANTHUHLIE COCTABJAIOIINE PHCKA: OCHOBHOTO CYIICCTRYIO-
ero pucka, pHcKa Hi-3a OWMOOK W PHCKA, HA KOTOpBIA HAYT CO3Ha-
TeNbHO TPH ONpeaeneHHsx yenosuax. Tlpn nansHeHieM paccMoTpe-
HHH MOJyqaemMsle pesynsTarTsl GYAYT OTHOCHTBCH, TIABHEIM obpazoMm K
OCHOBHOMY PHCKY.

2.9.1. OcnoBran GOPMAILHAR CTPYKTYPA NPHHATHA pemenni

[MpunaTHe peuleHuii NpecTaBIseT coboii Buibop OJIHOTO U3 HEKOTO-
POTO MHOKECTBA PACCMATPHBAEMEIX BAPHAHTOB: E;€eE, i=1,...m.

TlycTh KamaoMy BApHAHTY peiieHHA E; COOTBETCTBYET pE3y/BTaT &.
By/leM CUHTATh, HTO KaKABIA PE3yNBTAT JOMYCKACT KONHYECTBEHHYIO
oueHky. By/ieM OTOMIECTRIATE ITH OLIEHKH C Pe3yIbTATaMH, obo3Hauan
MX OJJHHM H TEM He CHMBOJIOM €.

Bes Hapymenua ofumocTH GyaeM MCKAT BAPHAHT C HaHBONBIIHM
peIYNLTATOM, T.€. Max & no i. 3T0 ONPaBIAHO, ECIH OUCHKH XapaKTepH-
IYI0T, HANMPHMED, HAAEKHOCTh, MONEIHOCTE, npubsine. BapHaHT ©
OLIEHKOH MOTEPs MOMXHO HCCNEI0BATE MyTeM MHHHMHIALHH & HiIH pac-
CMATPHBATE OTPHIATENBHEIE BENHYHHEL NOJEIHOCTH.

Buifiop ONTHMANEHOTO BAPHAHTA MPOHIBOAMTCA € MOMOUIBIO KPHTE-
pHAa

E, = [E,,,IE,[, € E ne, =max e,} (2.10)

T.e. muowecTe0 Eg ONTHMAILHEIX BAPHMAHTOB COCTOHT H3 BApHAHTOR
Eg, KOTOPHIE NPHHALTEAKAT MHOKECTBY £ BCCX BAPHAHTOR M OLICHER i
KOTOPBIX MaKCHMAILHA CPE/H BCEX OLIEHOK &y

Brfop ONTHMANLHOTO BapHAHTA B COOTBETCTBHH C KPHTCRHEM
(2.10) He Beeraa ABASETCA OJHOIHAYHEIM, T.K. MAKCHMYM OLEHKH MO-
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WET JOCTHIaThCA HA MHOMECTBE PElyNbTaToB He enwHow Ikl Ha npak-
THKE 3TO NPHBOAHT K HeoDX0oAMMOCTH BeIDOpA OOHOTO pelleHHA W3 He-
CKONBKHX XOPOIIHX, KAK MPaBHIO, HE CHIBHO PainHYaoMxcs. 310 He
BEIZRIBAET 3HauHTensHelx npobnem. [losromy we Ovaem crneuHansHO
OCTAHABMHBATECA Ha JAHHOM BOTMPOCE.

Takoil cnyuail NPHHATHA PELUICHHH, KOT[a KOXIOMY BAPHAHTY pe-
WICHHA COOTBETCTBYET eHHCTBEHHOE BHENIHEE COCTOAHHE, H, CleloBa-
TenbHO, OJHO3HAYHO ONpefeNieTca eIHHCTREHHbIH Pe3yIbTaT, Ha3kiBa-
eTcs CAy4aeM NeTepPMHHHPOBAHHEIX pemieHuil. B Oonee cnomumx cmy-
qagN KaxnoMy IONMYCTHMOMY BADHAHTY pellleHHA £; MOTYT COOTBETCT-
BOBATH PA3IHYHEIC BHELIHHE YCNOBHA (cocTosHus) F; (=1, 2, ..., n) K,
COOTBETCTBEHHO, Pe3yNLTaThl €y pewenuii. [Toa pesynsTatoMm ey OyaeM
NMOHHMATE OLEHKY, COOTBETCTRYIOMIYID pemeHHo E; u ycnosuam F, W
XAPAKTEPHIYIOUIHM, HANpPHMEP, HANEHKHOCTH, NONEIHOCTE HAM ITpH-
Geuie. Byfem HA3LIBATL €r0 NOJE3HOCTHID pemeHHs. B atom cnyqae ce-
MeHcTBO peleHHA ONHCHIBAETCA Mampuyeld pewenusi (Tabn. 2.18).
Yeennuenne obnema ceMelicTsa Mo CpaBHEHHIO ¢ BAPHAHTOM JETepMH-
HHPOBAHHEIX peleHuii o0BACHASTCA KAK HEJOCTATEOM MHGOpMaLMH,
TAK H MHOTOODpaIHeM TEXHHYECKHX BOIMOMHOCTEH.

Tabamua 2.18
MaTpuua pemenuii
FJ' F; Baw .-F_:l LR F!
E; e Ej2 L E_ﬂ o EET
E; &3 €12 Ex €2
E; = [ Ey Ein
E! e:l-_n] E:E aEn Erg L e-m

JITIP # 30ece cTpeMHTCA BHIOpATH BAPHAHT PELUEHHA C My4YIIHM pe-
FYAETATOM, HO NOCKONLKY 3apaHee HeM3IBECTHO, ¢ KaKHMH BHELIHHMH
YCAOBHAMH MPHACTCA HMETH AEN0, NMPHXOJAWTCA NMPHHHMATE BO BHHMA-
HHE BCE OLEHKH €, COOTBETCTBYIUHe pewenuio £, [lostomy sagauy
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MAKCHMHIAIAH € B COOTBETCTBHH ¢ KpuTepHem (2.10) caemyer 3ame-
HUTH ApPYroil, yUHTHIBAIOWEH BCE NOCNENCTBHA KAAIOTD W3 BAPHAHTOB

peieHHs £
2.9.2, Ouenounasn GyHKUHA

Tng Toro 4robsl NPHIATH K ONHO3HAYHOMY M M0 BOIMOMHOCTH Hau-
AyHIEMy PELIEHHIO H B CY'ae, KOr/ia BAPHAHTAM PELICHHA E; cooTBeT-
CTBYIOT PAIHYHEIC BHEIUHME YCOBHA F) BBONATCA HEKHE OLEHOMHRIE
(uenessie) dyHrmAH. Kaknomy BapHaHTy pellieHHS E; NIpHNHCEIBAETCH
HEKOTOPEIH Pe3yNLTaT £, KOTOPHH XAPAKTEPHIYET BCE nocnescTeHE
sroro peiexud. Ilpn 3ToM MaTpHUAa pelleHHi CBOAMTCA K OJHOMY
cToabiy.

Kakoii cCMBICT BAOKHTE B PE3YILTAT ;7

Ecay NOCHEncTBHA pelleHHi XapakrepH3oBaTh komOHHauped H3
HAaHOONBIIETO H HAMMEHBILETO PE3yILTATOR, TO

e, =mine, + maxe;. (2.11)
i J

Hanwnysuinii pesynsTaT MpH 3TOM HMEET BRI
max e, = max(mine,; +mF e). (2.12)
i i i
B npusenennom cyyae JITIP HCXOAHT M3 KOMIPOMHCCA MEKILY Nec-
CHMHCTHYECKOH M ONTHMHCTHYECKOH NOIHIHAMH.
MoKHO PACCMOTPETE M APYTHE BAPHAHTE! OLIEHOWHBIX yHKLHH.

[Heccumucmuyeckad nOFUHA.

max e, = max mjn €. (2.13)
i d

TMpu sToM JI[IP OpHEHNTHPYETCH HA HAHMEHES GnaronpuATHLIA cay-
yaii, MPHNHCHIBAS KAKIOMY M3 ANLTEPHATHBHEIX BAPHAHTOR HAMXYI-
i pesynsTar w3 posMokHeix. [locne sToro BHIOHpaETCR CaMbli BEl-
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roaHelil BapHanT. MHEIMH cnopaMH, 0HAAETCH HAMIYYIIHA BAPHAHT B
HAHXYIEM clydae.

O nmuMuCMUNecKas HOFUYUA!

max e, = max m?.x €ye (2.14)

B kamaoil cTpOKe MaTpHUb! pelmeHHH subupaerca HanbonsmuHil pe-
ayneTAT. 3areM M3 MmomyuHBluerocs cronbua BeIOMpaeTCH pesyibTar,
HMEHNIHA HaHDONbILICE 3HAMCHHE,

fTozuyus nedmpanumema:

maxe, = m}ax(% Te)). (2.15)

=l

l'lpﬂnnﬂnmmﬂ, YT BCE HMEHMIHeCH OTENOHCHHA pﬂﬂ]’ﬂh’I‘ﬂTﬂB
pPeLIeHH 0T «CPEeAHEro» OJHHAKOBO BOIMOMKHEI, H BRIOMpAETCA BApH-
AHT, ONTHMATBHBIH ¢ 3TOH TOYKH 3peHHA

TMozuyusa omKOCUMEILHO20 RECCUMUIMA!

mine, = min m?:-:{mfax e, —€y). (2.16)

Mo#HO NPHBECTH W APYTHE MPHMEPh! OLEHOMHEIX GyHKUHA. Hewo-
TOpHIE H3 HHX AOBOJNBHO MHPOKO HCTIONBIYIOTCH B NMpakTHYecKod nes-
TensHocTH. B cHTYammMM, KOrAa BHEIIHHE YCIOBHA He WIBECTHEI, 4acTo
OpPHEHTHPYIOTCA Ha Haubonee HebnarompHATHYIO CHTYaumio, BelbHpas
oUEHOUHYIO hYHKLHIO neccHMHIMa (2.13).

Bausuue noapuuy JITIP va apdexTMBHOCTE pe3yibTaTa pellieHHA
MOMHO HHTEPNPETHPOBATE TPAQHYECKH HA MUIOCKOCTH, PACCMATPHBAA
cayuail ¢ ABYMSA BHEIIHHMH COCTOAHMAMM (n=2) NpH m BapHaHTax pe-
LIEHHI.
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AVYT !
: : -
min max £

Puc. 2.17. MMone epbopa peluenuil

Mo ocu abeunce GyneMm OTKNANEIBATH 3HAYEHHA PEIYNbTATa peluc-
HHA €, COOTBETCTBYIOLIME BHEIIHEMY COCTOAHHID F), 4 10 OCH OpAHHAT
_ aHaueHns e, COOTBETCTBYIOLIHE cocTosHmo F. [IpH JTOM KakioMy
papHaHTy peleHua E; COOTBETCTRYET TOMKA ¢ KOOPAHHATAMH (en, en),
i=1, 2, ..., m Ha IocKoCTH. TOYKY © KOOpAHHATAMH (max e;, max ea)
HasoseM yTomuueckoil Toukoil (¥YT). KoopauHatsl BCex TOYEK (eq, en),
i=1, 2, ..., m, COOTBETCTBYIOILHX BAPHAHTAM peinenuit Ey, ..., En, I-If
MOryT GuiTh Gonbiue, yem y YT. JlnA aHATOTHYHOH AHTHYTOMHUCCKOR
TouH (AYVT) KOODIMHATE! BCEX TOHMEK PEIIEHHH HE MOTYT OBITE MEHB-
we, gem ¥ AYT. CnenosarensHo, BCe m TOUEK pellieHHil TeKaT BHYTPH
APSMOYTOMBHHKA, CTOPOHb! KOTOPOTO NApaiieNbHbl OCAM KOOPIMHAT, 3
MPOTHROMO/OMKHELE BEPLIIHHEL ECTh TOYKH YT u AYT. Dot npamo-
YrONBHHK HAZ0BEM MOAEM NONE3HOCTH pewenuii. [lns cpasHeHWA BapH-
AHTOB PELUEHUIl ¢ TOMKH 3PEHHA H3 KAYeCTBa, HA30BEM BApHANT petlie-
Hua E; He xynumm, dem E; ecan A COOTBETCTBYIOWMX TOUEK (ew1, €ia)
H (€, €2) BHMOMHAIOTCA HEPABEHCTBA €28 H GG Bapuaut E;
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CHHTAETCR JIyqinHM, 9eM E,, ecnn xord Okl 0AHO M3 3THX HEpPaBEHCTB
BEIMOJIHAETCA CTPOTO.

[Tpu Takom onpenenenuy He mobble B BapHAHTA pPEIEHH A0myC-
KalOT CPABHEHHE B TOM CMBIC/E, YTO OJIHH M3 HHX OyaeT ayuwe apyro-
ro. Hanpumep, ans asyx yka3saHHLIX TOYEK BHINONHAKTCA HEPABEHCTBA
€€y H ep<e;s. MaTeMaTHYeckH 3T0 MOKHO chopMyIHPOBaTE KaK yc-
TAHOBNEHHE OTHOLIEHHA YaCTHYHOIO NMOPAJKA HA MHOMECTBE BApHAH-
TOBR pewienuii. CroiicTBa 3TOM0 OTHOIIEHHA MOMHO NPOHILTIOCTPHPO-
BatTh Ha puc. 2.17. BruibepeMm B mone nose3HOCTH NPOM3BONBHYID pac-
cmatpueaeMyto Todky (PT). [Tpopens yepes wee npAMele, napanienb-
HEIE KOOPAHHATHEIM OCAM, MOJYYHM deThipe dacT. OboaHaunm ux I, 11,
I, IV. [ing Hawiero ABYMEPHOTO CIy4Yas Kaslad H3 9THX yacreil HMmeer
BHA (DEeCKOHEYHOTD) NPAMOYronbHHKA. Jlnd cayvyas npoH3IBOABHOM
pasMepHOCTH OHH NPEBPaLaOTCA B TAK HA3LIBAEMEIE KOHYCHL.

AHANHIHPYA MOMOMEHHE TOYEK MNOJAA MOJE3IHOCTH OTHOCHTENBHO
ITHX HETHIPEX KOHYCOB (MPAMOYTONBHHKOE), MOWHO KOHCTATHPOBATE
cnenyronmee. B cumbicne BBENEHHOrO BBILE YACTHYHOTO TOPAAKA, BCE
ToukH KoHyca | myqme, sem PT. [Toatomy 3ror KoHYC HaselBaeTcAa Ko-
Hycom npednoymenus. Haobopor, ana konyca [1l Bce TourH xyxe, dem
PT. 31071 xoHYC HAasLIBaeTCA aHTHKOHYCOM. CleloBATENBHO, N4 ITHX
KOHYCOB OLEHKA KAYecTBa TOYEK, HM NMPHHANNEHKALIMX, B CPABHEHHH C
PT npocra u onHoznayHa, [lns touek konycos I m IV nonoGras ouenka
ABNACTCA HeompeneneHHoi. [loaToMy 3TH KOHYCa HA3BIBAKOT KOMYCAMY
neonpedenennocmu. JIN8 3THX TOMEK OLIEHKY MOXKHO MOJYMHTH TOJNBKO
¢ HCMONB30BAHHEM BRIOPAHHOTO KPHTEPHA NPHHATHA PEILIEHHIA,

Kpurepuii NpHHATHA PeIleHHH A1A CTyYad m BADHAHTOB peLleHHi 1
1 BHELIHHX YCIOBHH MOMKHO 3aMHCATE KAK

max K{Eﬂ, i Eﬂﬂ}, {2 1?]
=1, ..., m,
HIH
min Ki(ep, ..., €n), (2.18)

=1, ..., m.




K senserca (yHKuMell n nNepeMEHHBIX, XapakTepH3yeT COOTBETCT=
BYIOLINI KPHTEPHiT M OJHOBPEMEHHO 3ANAET OLCHOUHYIO dyHELHIO,
PacemoTpim 3Ty (DYHKUHIO B n-MEPHOM MPOCTPAHCTES R". 3annmem

K{Eﬂ, rauy Em} =K. i:2-. l-g}

KOHKDETHIIM 3Ha4YeHMAM Kk CTABHTCA B COOTBETCTRHE THIEPII0-
CKOCTD B ", HA3BIBAEMAN nosepxHocmblo ypoeid. B 1BYMEPHOM CliyHae

Kiey, ea) =k, (2.20)

MOAYYaEM Ha TUIOCKOCTH KPHBYH, HAILIBAEMYID JIHHHEi YPOBHA, COOT-
peTcTEyIOIe sHauennio k. Jlna QHKCHPOBAHHOIO k ypasnenne (2.20)
onpenenser HYHKUMOHAIBHYID 3aBHCHMOCTE MEHIY &; W e, KoTopas
HASMBAETCA (hyniyued npednoumenun. Hat0BeM ITHM KE TEPMHHOM H
COOTBETCTBYIOUIYIO KPHBYIO Ha IUIOCKOCTH (€7, €:2)-

Menons3yeM s HATH3A NPHBEAEHHYH BBILE OLCHOMHYIO by HE-
unro (2.15) ana nosuupy Heiirpanutera. [lomyyaeM cemeicTBO dyHk-
LHit MpeANoYTEHHA, JABUCAIHX OT NapaMeTpa k:

(entea)2 =k (2.21)

Ha rpadmke 3T0 BpakeHHe JaeT NMpAMbIE, NAPALIEIBHEIS DHCCeK-
TpHCE BTOPOro M YETBEPTOro KBAIpPaHTOB ILIOCKOCTH. CooTBETCTBEHHO,
MBl Ha30BeM HeHTpankHOH M COOTBETCTEYIOULYIO eil by npen-
MOYTEHHA.

PaccMOTpHM npou3BonsHyH Touky PT Ha Kakoi-MH00 THHHH YPOB-
HA HTOrO KPHTEPHA M MPOBENEM HEPER HEC wocesol kpect». On pastn-
BaET IUIOCKOCTE HA OMHCAHMBIE BHILE HETHPE KBAAPAHTA: MpeanoyTe-
HHA, AHTHOPEINOYTEHHA H HeoTIpeieNeHHOCTeH.

VeIOBHO MOMHO CKa3aTh, UTO BCE TOHKH H3 obnacreil HeonpeneneH-
HOCTEH, NEXALHE CIPABA H BhILIE 3TOI NHHHH YPOBHA B CMBICIC Halle-
o KPHTEPHA, JIYUIIE TOUEK, NEKAUHX CNEBA H HIDKE. 370 Xe cnpapen-
MBO W 14 M0Boro apyroro kputepua (puc. 2.18.).
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Puc. 2,18, OyHKUHH NPEANOITEHHA IS NPHHATHA PeleHHH
CIUTOLIHAA THHHA — ONTHMHCTHYECKAA MO3HIHA, IITPHXITYHKTHPHAR
— HelTpansHas;, MYHKTHPHAA — MeCCHMHCTHYECKA

Eciim HeKOTOPOMY KPHTEpPHIO Ha rpadHKe COOTBETCTBYET BOTHYTas
KpHBaA (IITPHXOBad), TO B COOTBETCTBYIOIMX e oDnacTaX Heompene-
MEHHOCTH HMEESTCA MEHRIIEE MHCIO TOYEK, YeM NPH HEATPanbHOM KpH-
TepHH (IITPHXTYHKTHPHAA JIHHHA). 3Ta BOTHYTAd KPHBAA XapakTepH3y-
eT neccuMMcTHUeckyio mosuimio JITIP. CrnnomHas BEIMYKIAA KPHBAaA
COOTBETCTBYET ONTHMHCTHYECKOMY noaxony. [lna mee umeerca Honb-
ee YHCAOD NYHIIHX TOYeK B 0OMACTAX HEONpENeNeHHOCTH NO CpaBHe-
HUIO ¢ HeliTpansHeiM KpuTepHeM. [IpenensHeiM ciydaes ONTHMHCTHYE-
CKOMl NO3HUMH SBISIOTCA rpaHH4HEIe npaMbie keanpanta III, a neccwu-
MHCTHYeCKOH — kpagpanTa 1. Hem Gmuke NoaxogsT KpHEslE Npeanoy-
TEHHA K ITHM IMPAHHYHEIM NPAMBIM, TeM B Donblueli cTeneHH oHH CooT-
BETCTBYIOT ONTHMHCTHYECKOH (NECCHMHCTHYECKOH) MO3MLIHM,

Beakoe pellieHHe B YCIOBHAX HEMOMHOH HHOOPMAUHH (CO3HATENBHO
HIH HEOCOIHAHHO) NPHHAMAETCA B COOTBETCTBHM ¢ Kakoii-nubo oue-
HowHO# dyHKkumei. Ecu 3T0 NPHIHAETCA, TO CAENCTBHS PEIEHHH CTa-
HOBATCA DoNee Npo3paduHbIMH, YTO JACT BOIMOMHOCTE YAYHLIHTE HX
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HIH MOArOTOBHTHCA K BOIMOMHEIM HEFATHBHBIM NOCMENCTEHAM pelle-
nuii. [pu 31oM BEIGOP OUeHOYHBIX QYHKIHA NOMKEH OCYLUIECTBIATECA
C Y4ETOM BCEX XapAKTePHCTHK CHTYALIHH NMPHHATHA peIIeHHH.

Ecny papHaHT pellieHus, HanpHMep, E; okalancs HACTONBKO Yaau-
HEIM, 4TO U1 moforo Apyroro BapHanta E, BRINOMHAKTCA HEPaBEHCTBa
ey>ey A j = 1, ..., n, TO TOBOPAT, YTO BAPHAHT E; noMHHHpYET Haj
papHaHTOM E,.

Kak 65110 MOKa3aHO, A CIY4as ¢ ABYMS BHEIUHHMH COCTORHHAMH
BAPHAHTHI MPHHATHA PelleHHi, NyYIUHe, YeM COOTBETCTBYIOLIHE TOHKE
PT, nexar B I kpanpante (cM. puc.2.18), a xymmme — 8 [Il kpagpanTe.
Jlns uenH oLUeHHBaHuA ocTaloTea ToukH K3 11 u IV keanpanros. [lonsl-
TAaeMCA HANTH B HHX BAPHAHTHI, ONTHMANBHBEIE B CMBICIE Pa3IHYHBIX
KPHTEpHEB M NAIHM MM KOJHYECTBEHHEIC OUCHKH, NMpeBAPHTENLHO
YMOPALOYHE COOTBETCTEYIOUIHE DYHKLMH NPEANOYTEHHA.

2.9.3. KnaccHueckHe KPHTEPHH NPHAATHS peliennil
Munumaxcheiii kpumeputi (MM)

ITOT KPHTEPHIl HCMOMB3YET OLEHOUHYH (YHKUHH), KOTOpAd CoOT-
BETCTBYET MO3HIMH KpaiiHeH 0CTOPOMHOCTH:

Zipi = maxe, (2.22)
M
e, = min ¢ (2.23)
CRpaBe/IHBO BEIPAKEHHE
E,= {Em E,€E re,=max mjn e,j}, (2.24)

rae Zyy— oueHouHan dynkuus MM-kpuTepus.
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daKTHYECKH MATPHLA PEIleHHHA AONOIHASTCA elle OHHM CToNOUOM
M3 HAHMEHBIIHX Pe3yIbTATOB Kam1oii CTPOKH H BHIDHpAETCA BAPHAHT C
HauGOoNBIIMM 3HAYCHHEM cTonbua.

Bribpasibie BAPHAHTE MOAHOCTEIO HCKMIONAaT puck. To ects JIIP
HE MOMKET Ha NPAaKTHKE CTONKHYTHCA C BAPHAHTOM XYHKE, YeT TOT, Ha
KOTOPBIH OH opHenTHpyerca. TloaToMy yKasaHHBIH KPHTEPHHA — OfHH H3
dyHIAMEHTATEHBIX, H NPHMEHAETCA OH B TEXHHYECKHX NMPHIIOKEHHAX
yame APYrHY KaK CO3HATENRHO, TAK H Heoco3HaHHo. OaHako Heobxo-
AHMO OTMETHTE, YTO MonoMeHHe o0 OTCYTCTBHH PHCKA MOMET NpHBec-
TH B DANE CAYHMAEE K 3HAMMTENBHBIM rMoTepaM. Paccmorpum 310 Ha
npumepe (Tabn. 2.19).

Tabmuua 2.19
IMpumep esibopa pemeHus
Bl BHemHne cocTOARHE 5 max e,
Fy F i
E; 2 200 2
E: 2.1 2.1 2.1 2.1

B coorsercTsuH ¢ MM-kpuTepHeM oNTHMANBHEIM BAPHAHTOM ABMA-
ercs Ey = E;. OpHako W3 paccMOTPEHHA BHAHO, YTO BapHaHT £, ABNAeT-
cA Donee BRTOIHBIM,

[punsaThe pemenns no MM-KpHTEPHIO MOKET OKa3aThCA elle Me-
Hee LenecoodpasHeIM, eclH PelleHHe PeanH3yeTca MHOTOKPaTHO, H CO-
crosHHe F; BCTpeYaeTca yalie, yem cocrosnue F,

Bribupas E:; B cootercTeHe ¢ MM-kputepuem, mbl uiberaem He-
YARYHOTO 3HAYEHHA 2, KOTOpOe peanusyercs B papHaunTe E; npa Fy, on-
Hako, npH F; Tepsem eimrpei 200, nonyyas tonsko 2.1.Buawxo, yto
neccuMusmM MM-KpHTEpHA MOMWET OKA3ATHCA HEBBIMOAHBIM BO MHOTHX
MPaKTHYECKHX CHTYALHAX.

Cuntaerca, uro npumenenne MM-kpuTepns onpapaaHHo, ecnH pe-
MIeHHEe PEAlH3YETCA OHH Pa3; 0 BOIMOWHOCTH MOABNEHHA BHEUWIHHX
COCTOSHMI F; HHYEro HE M3BECTHO,
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®  NPHXOIWTCA CYHTATHCA ¢ BOIMOMHOCTEHIO TIOSBJIEHHA pasiHd-
HBEIX BHELIHHX COCTORHHH, -

*  caegyer HCKIHYMTE Mo00H PHCK, T.6. HH NMPH KaKHX YCIOBHAX
F, e fonyckaeTcs NoayueHHe pesynbTaTa MeHblle, YeM Zyuy.

Bonee nogpobHo npolema pHCKa, CEA3AHHOTO C MPHHATHEM pelle-

wui, Oyner obcyRuaTeCA HIDKE.
Kpumepuii Batieca - Jlannaca (BL)

Eciu B NpeABIAYILEM CITy4ae NPH NOCTPOCHHH OUEHOYHOH BYHKLMH
kaxneii BapuanT E; Osu1 npeacTasneH NHIE OJHHM H3 pe3ynbTaTOR, TO
kpuTepuii Bajieca-Jlaniaca yMHTRIBAET KRXI0€ H3 SHAYCHHHA:

Ly = TLAX €5 (2.25)
e, = Eeﬂ s (2.26)
J=1

CIPaBETHBO BEIPAKEHHE

El} e {Em

B NPHBENEHHBIX BBEIPAMEHHAX ‘-5';' — BEPOATHOCTE MOABIEHHA BHELL-

E,cEne,= m,ﬂZﬂﬁ; an‘, = 1}, (2.27)
=l

j=1

HEro COCTOAHHA .F}

[pn Henone3zopanun BL-kxpHTEpHA NpeanoaraeTes:

®  pelueHHe, No KpaitHel Mepe TeopeTHYeckH, peanusyerca Oec-
KOHEYHO MHOTO pas;

®  BEPOATHOCTH MOABJIEHHA COCTOAHMA [, HIBECTHEI M HE 3ABHCAT

OT BpeMeHH;
® JUIA MATOTO YHCAA PEANH3ALHA NOMYCKaeTCs HEKOTOPEIH PHCK.
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Mozuuua JITP, npumenawmero BL-kpurepuit bonee onTHMHCTHY-
Ha, ueM B ciyqae MM-KpHTepHA; HO NPH 3TOM NpeanonaraeTcs Dosee
BBICOKHI YpOBeHE HHMOPMHPOBAHHOCTH H JOCTATOYHO JNIHHHBIE pea-
JH3AIHH.

HasecTHBl H IPYTHE KIACCHYECKHE KPHTEPHH.

HeobxoaHMo OTMETHTE, YTO BCAEACTEHE MECTKOCTH HCXOOHOH To-
THIHMH KIACCHYECKHE KPHTEPHH NPUMEHHME! TONBKO IS HACANHIHPO-
BAHHBIX pemeHuii. Kpome Toro, npexie 4eM peKOMEHAOBATE TOT HAH
HHOH KpHTepHil, WenarenbHo NOJYYHTE JOMONHHTENRHYH HHQOpMa-
LHIO O CHTYALHH.

2.9.4. [Ipon3BoJHbLIE KPHTEPHH
Kpumepuii I'ypeuya (HW)

Yrobel 3aHATH YPABHOBELIEHHYH) MOZHLMIO MEKIY KpaHHHM MeccH-
MH3MOM H MpeAelbHBIM ONTHMHIMOM, [ YPBHL NPEANOKH OLUEHOYHYIO
hyHELLHIO

Ly = MaX g, (2.28)
g, =cming; +(1-c)max &, (2.29)
l ]
Torna

E, = {Em!Em eEne,= mFJ{c ming; +(1-c)maxeg]A0<sc< ]}, (2.30)
1 |

|
Fae ¢ — BECOBOH MHOKHTES,

[pH MCNONBIOBAHHH 3TOTO KPHTEPHA MAaTPHUA PelleHHH A0MOAHA-
eTcd cToIGLOM, COCTORIIHM H3 BIBCLICHHBIX HAMMEHBIIHX W HAHOOMB-
MIHX PE3yNLTATOR Kaw4oil CTPOKH, H BRIOHMpAETCA BAPHAHT ¢ HAHDONL-
MM 3HAYEHHeM cTonbua.

Mpu ¢ = | HW-kpurepuit tpancdopmupyerca 8 MM-xpurepni. Ec-
au ¢ = 0 oH NpeBpallaeTcs B KPHTEPHH CBEpXa3zapTHONO Wrpoka. Takum
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obpazoM, NpaBHNbHEG BRIDOP BECOBOrO MHOMHTENS KpailHe BaKeH.
Opuaxo eeiOpate ero OBIBAST TAK ME CIOMKHO, KAK H ONPEeNeNHTBCH C
BEIDOPOM KpHTEpHA. [loaToMy Ha NpakTHKE 9acTo npuHMMaeTca c=0.5 B
KAYECTBE «CpeqHe» NOIHLMH MEXTY ONTHMHIMOM H MECCHMMIMOM.

Heobxonumo oTMETHTE, 9TO H 3TOT KPHTEPHii, HECMOTPA HA MOMLIT-
KY YPABHOBELIMBAHHA TOUCK 3IPEHHA, MOWET NPHBOJMTE K HEpPalMo-
HANBHBIM pemenHam [23].

HW-kpurepuii npeanonaraet BHIMONHEHHE CHEIYIOLMX MOI0MXKe-
HHi:

®* 0 BEPOATHOCTH MOABNEHHHA BHEIIHHX COCTOAHHI HHYETD HE W3-
BECTHO;

* C MOABAEHHEM pAVIHYHBIX BHEIIHHX COCTOAHHA HeoDxoamMMO
CHHTATBCH;

*  pPEANHIYETCA MANOE KOHYECTBO PEILeHHI;

*  [ONYCKacTCA HEKOTOPBIH PHCK.

Kpumeputi Xodxca — [lemana (HL)

Jror Kputepuii onupaercs HAa MM-kpurepnii u Ha BL-kpurepmii.
[px TOM BBOAMTCA MApaMeTp v, KOTOPLI XapakTepH3yeT CTeneHb 10-
BEPHA K HCMONB3YEMOMY pacnpeneneHuio pepoatHocTeil. Ecnu nopepue
BENHEO — YNop JenaercAa Ha BL-kpuTepHil, B NpoTHBHOM ciiy4ae npen-
noyrenune orgaerca MM-kpurepuio.

Oueno4Has QYHKIMA KPHTEPHA ONPEACNAeTCH BHPAKEHHEM

Ly = maxe,,, (2.31)
eir=vieijqj+[|-l’}m_iﬂ€-.j. (2.32)
Jol -

a MHosecTBO HL onTHMansHBIX pelueHHil 3anHCBIBAETCA KK

E,= {E,.,IEm eEne, = mElJ{ PZeiqu +(1-v) mJ ing;]A0svs 1}.{133}
T
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Takum obpaszom, MaTpHua pelreHuii fononHAseTca cronduom, co-
CTABRJIEHHBIM W3 CPEHHMX BIBEIUEHHBIX MATEMATHHECKOTO OMHIAHHA H
HAHMEHBIIErO Pe3yNbTaTa KakaoH CTPOKH.

IMpu v=1 HL-xpuTepuii npespamaerca B BL-xpuTepnii, a npu v=0
nepexoaut 8 MM-kpurepnii.

EctecteenHo, Beifop napamerpa v cybnektneed. Kpome toro, He
VUHTHIBAETCA YHCO peanusaumuid. IloaToMy NpH NPHHATHH TeXHHYE-
ckux pewennii HL-kpuTeprii npakTHYeCKH HE NPHMEHASTCA.

B ofimem cinyyae HCnoAs30BaHHe KpHTepHil Npeanonaraer, 4ro:

®  BCPOATHOCTH MOSBAEHHA BHEWIHHX COCTOAHHI HEH3IBECTHEI, HO
HEKOTOPEIE NPEANOIMKEHHS 0 HHX BOSMOMHEI;

®  [PHHATOE pellieHHe N0oMyckaeT DecKOHeYHO MHOTO peanH3atiHi;

®  [PH MAZIOM YHC/IE PeATHIALME JOMYCKAeTCA HEKOTOPEIH PHCK.

HagecTHEl ¥ ApyrHe NpoH3BoAHbe KpHTepHH. CuuTaerca, 4Yro npH
BRITIONHEHHH PEKOMEHIALMA MO HX HCNone3oBaHMo [23] nosbilaeTcs
HANEWHOCTh PELIEHHA.

2.9.5. llpuaaTHe pemeHHid NPH HATHYHH PHCKA

B pamkax JaHHOIO H3JaHHA HE MPEJCTABIAETCH BOZMOMKHEIM MMPOBe-
JeHHE JETATRHOTO aHanu3a 3Toro sonpoca. [Mosromy Gyaer Aad nHme
KPATKHA anropHT™ A8 €ro paceMoTpeHHda. bonee nompobuyio wHpop-
MALIHIO MOMHO HaliTH, HanpuMep, B [23].

B ocHoBe paccMOTpeHHH CHTYAUHH NPHHATHA PEIIEHHH, CBA3AHHBIX
C PHCKOM, MIEHHT NpEANodKeHHe O TOM, YTO PelleHHe, COOTBETCT-
BYIOIIEE HAHMEHBIIEMY 3HAYCHHIO rrt_inx ; M3 pAna N0NYCTHMEIX 3HaYe-

HHH napaMeTpa X; NPHBOIHT K CAMBIM HeQUIArONPHATHEIM MOCNEACTEH-
aM. Kpome Toro, npeanonarasTes, 4TO 3TH 3HAMEHHA ABAAIOTCA peanH-
saumed cny4aiHOro NpoLUecca ¢ COOTBETCTRYIOLHMH OTHOCHTEIEHBIMH
YACTOTAaMH pacnpenencHua hy, ki, ..., M, KOTOpEIE B CBOW OHEpedb,
CXOJATCA K (TEOPEeTHUECKHM) BEPOATHOCTAM Py, Pi, ..., Py ITHX 3HAYE-
Huil napamerpa. CpenHas BeNHYHHA 3a0aHHOTO pAda 3HAYEHHH napa-
METpa JOMAKHA CYLUIECTBEHHO OTIHYATRECH OT HAHMEHBIUETO M3 €r0 3Ha-

weHmit minx,, 4To OyIeT XapaKTepH3IOBATHCA TAK HAIBIBACMbIM doge-
i

pumensHiM Gakmopom, OUSHHBAEMBIM 3apaHee 3a1aBACMOH BENHYH-
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HO# BEPOATHOCTH & MPHHATHA omnbouHoro pemwenns. [Ipu arom Oynem
pPamuTHHaTh TPH NPHHUKNHATEHO PAIHBIX CIYHan:

1. Ha ocHoBaHWH H3BecTHOH BeIOOpKH 3HAYeHHIl mapameTpa WiH no
pe3yNLTATAM MPOBEICHHA ¥ IKCMEPHMEHTOR N0 ONPENENCHHIO €0
JHAYCHHI OLIEHHBAETCA OTHOCHTENBHAA BENHMHHA OTKIOHSHHA
TEOPETHYECKOr0 CPeAHEro 3HAYEHHA OT €ro HaHMEHBLUEro 3Have-
HHA, 3T0 OCYLIECTBIRETCA ¢ HCNONL30BAHHEM IMnupuveckozo do-
gepumenshozo gaxmopa ¥ (a).

2. TlpH H3IBECTHBIX BEPORTHOCTAX Py, P2, ..., Pu OUCHHBACTCH OTHOCH-
TeNbHAA BENHYHHA OTKIOHEHHH CPEIHEro 3HA4YEHHA W3 BEIDODKH,
ModY4eHHOH NMpPH NMPOBEEHHH CEPHH W IKCMEPHMEHTOR, OT HaM-
MEHBIIETD JHAYCHHA NapaMeTpa; MPH 3TOM HCNONBIYETCA NPOsHO-
cmuveckuii dosepumensibiil ghaxmop Via).

3. OTHOCHTENRHAA BEIHYHHA OTKIOHEHHA CPEAMEro 3HAY“eHHs napa-
METpa OT ro HAHMEeHBIIETD IHAYCHHA OLEHHBASTCA 414 NpoBene-
HHA CEPHH H3 W IKCMEPHMEHTOB MO Pe3y/bTATAM HIBECTHOH BbI-
BGOpKH H3 ¥ AKCMEPHMEHTOR; 3TO OCYUIECTRAACTCA C HCMONB30BA-
HHEM 3IMIHPHKO-NPOrHOCTHYECKOro JoBepHTensHoro axropa
¥, ().

Mocnenuuii moaxon BrMo4aeT B ceba 3a1add ABYX NMpPEedlecTBYH-
LIMX ¥ AyHilie APYTHX ANanTHPYETCH K NPaKTHYECKHM 3anaqam.,

Jlonmyienne Jake Manoll BEPOATHOCTH O MPHHATHA OWHGOYHOro
pElIEHHS He MCKIYALT BOIMOKHOCTH PHCKA JaXe ¢ Y4ETOM BBEICH-
HEIX AOBEPHTENLHEIX AKTOPOE.

IMonxoe yCTpaHEeHHE PHCKA NMPH MPHHATHH peenuii n He Tpebyercs;
Gosee TOTO, HEKOTOPBIA PHCK BBOJMTCA CO3HATENEHO, MOCKONBKY MpH-
HATHE pelenuil 0e3 pHCKA, C NMPEeeIbHO NECCHMUCTHYECKHX MO3HLM,
kaK ObLMO MOKA3AHO BHILIE, 3AYACTYH NMPOCTO He BhroaHo. [lpu sToM
ONMpaBAAHHEI PHCK CeyeT OTIHYATE OT PHCKA a3apTHOro Hrpoka. Bo-
NEePBhIX, PHCK JOIAKEH MO BOIMOMKHOCTH YUHTBIBATBCA MOJHO, (KOMHYe-
CTBEHHO) ONHCHIBATHCA H OMPAHMYHBATECA. Bo-BTOpPRIX, HE MpeBLILATE
YpOBEHb, MPH KOTOPOM Pe3yIsTaT JOCTHIAETCA C JOCTATOYHOH Halew-
HOCTBIO.

B KayecTBe BHIPRKEHWA 117 OLEHKH PHCKA NPHMEM BLIpRMEHHE
{2.24) 1nA COROKYMHOCTH BAPHAHTOR PEIIEHHA MO MHHHMAKCHOMY KpH-
TEpHIO, KOTOPOE COOTBETCTBYET NMO3HUHH Kpaiined octopoxuocTH. [lpu
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BEIDOpE BMECTO ONTHMANLHOTO MO JAHHOMY KPHTEpHIO Kakoro-nubo
Apyroro sapuanta E; cTeNeHb HECONTHMANBHOCTH MOMXHO BhIMHCIHTb B
BHIE Ne()eKTa BApHAHTA pelleHHA £; OTHOCHTENBHO OMOPHOTO IHAYEHHA
oueHOUHOH (pyHKUMH no MM-kpuTepHio

-l —mJiner,‘r. (2.34)

MagcHManbBHY0 pas’HOCTh Ne(EKTOB NMPH PACCMOTPEHHH BCEX BO3-
MOMKHBEIX BADHAHTOB pewwenns £, i=1, ..., m, MOXKHO OXapaKkTepH3I0BaThL
KaK BOIMOMHEIH PHCK

™™ = max(Zy —rr:rine#j —min(Zyy, —rr;inaﬂ.} = Zyp —minming, (2.35)
)

CrenoBarenbHo, BOMOKHBIE pHCK £ He3aBHCHMO OT MHpoOpMa-
MM O NapaMeTpax, HMEIOUIEHCA Mo pe3yasTaTaM BhIDODKH, a TAlKe OT
YHCAa peanHianMii npouecca npeacrasnser cobol MaKCHMATBHO BO3-
MOMCHYI0 BETHYHHY HEpeanu3yeMoil none3HocTH peweHua. [IpH mMansix
JHAYeHHAX o0BeMa v BRIDOPKM M uHcIa peanwsaumi w DezonacHee npu-
nep#ueatecd MM-kpuTepna, npu Gonswmx uenecoobpa3HO OpHEHTH-
posatecad Ha BL-gpurepnit. Oba oun obobwarwtca BL-kpuTeprem, no
YCOBEpIIEHCTBOBAHHOMY BAPHAHTY KOTOPOro ONTHMATBHEIM CUHTAETCH
pewiense E;, 118 KOTOPOro BEIPAKEHHE

&, =up eh +(1 - u)mine;. (2.36)
J=l

[AeT MAKCHMAIBHOE 3HaYeHHe. JHa4eHHa hy, =1, ..., n — OUEHKH BEpoO-
aTHoCTeH BHeWHHUX yenoewi FJ, =1, ..., n. B xauecrre u; uenecoobpas-
HO HCNO/IBIOBATE IMITHPHKO-TIPOTHOCTHYECKHH NOBEPHTENBHBIN (aKTop

Vr(a):
Vr(a), rIw 1, aTamxe lﬂ"{a]y}m 0 u Fia) i}u. (2.37)
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Biano, yro npu Gonbmkx o0beMax BHIOOPKH y H OJHOBPEMEHHO
GonBIIOM HHCE peanusaumii w ynysimenssii HL-xpurepuii npuGan-
saeTcH K HeifrpansHoMy BL-kpuTepHio, a B ciyuae manoro obbema
BEIBOPKH ¥ W/HAH YHCIa peanu3anmuii w — k MM-kpurepio,

Takum obpazoM, NpH HATHYHH HHOOPMALHK O BEPOATHOCTAX BHELI-
HEX COCTOAHMIl F, , nawe B ciydae Manoro 4YMcia peanusauqii w (uro
GYAET OTPAKEHO B MANOCTH BETHYHHEI IOBEPHTENLHOTO aKTOpa) HMe-
eT CMEIC/ BBIATH 33 paMKH CIe0BAHHA MHHHMAKCHOMY KPHTCPHIO, €C-
mu JITIP roToB modiTH HA HEKOTOPBIH PHCK, ONpefenfeMelil BETHYHHOH
£™" Jns HeKOTOPEIX BAPHAHTOR BHEUIHWX yCnoBuil, uMewoninx bonk-
WYI0 BEPOATHOCTE PEATH3ALMH, MOTYT NOJYYHTHCH BapHaHTBl pelle-
HHA, JANIHE JHAYHTENBHEIH BHATPERIL 10 CPABHEHHIO C OMTHMANLHEIM
pemennenm o MM-kpuTepiio. C LENbI0 OLUEHKH KOHKYpeHTOCNocobHO-
CTH ITHX pelUeHHH BBEAEM JUIA KaXA0ro sapHanta E; BenH4HHY, pas-
HYID CYMME MHHHMAIBHOIO PE3yabTaTa mfineﬂ, Jj=1...,n 1 3bpdexta

pHCKa:

rrbin e, +&. (2.38)

BenwunHa £, MO CMEICTY [I0/DKHA OTBEYATh OIPAHHYEHHIO
& =min(&™" "), (2.39)

DTHM rapaHTHPYETCH HEMPEREILCHHE BENHYHHOH & 3HAYCHMA Je-

(eKTa i-ro PElCHHA MO OTHOLICHHIO K ONTHMYMY, NOAYHYEHHOMY MO
MHHHMAKCHOMY KpuTepHio (2.34), a Takxe BENHYHHBI AOMYCTHMOTO
pHcka £, MakcHManbHEI PHCK NMPH PacCCMOTPEHHH BCEX BAPHAHTOB
pemenns E;, i=1, ..., m, paBHACTCA:

£= max g, = max min(g ™ ,&™ ). (2.40)

170

2.9.6. M'ubxuii kpuTepnii pbopa pewesui

[Mpennaraerca kpuTepHii Buibopa pelnennii, kotopaiii rudko covera-
€TCA C KAYECTBEEHHBIMH XAPAKTEPHCTHKAMH HCXOOHOH HHOQOPMALMH H
YHCAOM peanH3aluni pellieHHA, YTO XapaKTepH3IYeTCA, COOTBETCTBEHHD,
IMIHPHYECKHM H MPOrHOCTHYECKHM [OBEPHTENBHBIMH (daKTopaMi.
[IpoBoaHTCA TaKKE YYeT BOIMOMKHOIO PHCKA, KOTOPHIH OTPaHHYEH €ro
AOMYCTHMOH BENHYMHOH. B npuBeseHHOM HIDKe CTyvae NpH MOMOILLM
nATH yonoeHi Gy, Ga, Gy, s, Gs onHcelBaeTca MHOMeECTBO Ey onmTH-
MANBHBIX COTNTACHO rHOKOMY KPHTEpHIO pelueHHil E € E; B BHe

E,=1{E|G, A(G,vG,)AG, AG,}. (2.41)

[Ipu 2moM yenoeua Gy QOpManbHO XapaKTEPHIYVIOTCH CHAEHIYHIHMH
COOTHOLICHMAMM:

O EekE;

G,: noBepHTENBHEIH (DAKTOP paBHAETCA NOMYCTHMOMY JOBEPHTENb-
HOMY (hakTopy;

Gy 22, —[I'IjI'IEg. S8

(s: HCnons3yercs ridxas oueHOYHAA yHKLHA;
Gs: NONONHHTENBHOE YCIOBHE.

Ycnosve G| COOTBETCTBYET TOMY, Y4TO NpH BeIDOpe ONTHMANBHOTO
BAPHAHTA PEHICHHA PACCMOTPEHHIO MOATEHKAT BCE BOIMOKHEIE BApHAH-
ThI H3 MHOokecTBa E. Yenosna G u G onpefensioT rpaHMils! BeTHYHHE
JOMYCTHMOIO PHCKA NMPH HCNOAB30BAHHH rHOkoro kpurepus G,. Oue-

HouHAA (yHKUMA rHOKOrO KpHTepHS (fy MOMKET COOEPWHATE BENHYHHY
£, ONPEJENAOUY BOIMOWHEIH PHCK NMPH NPHHATHH pewiedHa. Co-
rMacHo YCIoBHE (s M3 NONYYEHHOND MHOMECTBA B KayecTBe ONTH-

MANBHEIX BEIOHPAIOTCA TONBKO BAPHAHTE PEIICHHA, ONTHMANBHBIE B
cmpicne BL-kpurepus.

Pang ycnopuii B BeipakennH (2.41) onpenenser npouenypy NpHHATHA
pellieHHs, KOTOpas 3aKnouaeTcd B (MKCAUHH JONMYCTHMBIX TIPaHHIl
PHCKA C MOCAEOYIOUWIHM BEINOIHEHHEM B PAMKAX 3aJaHHEIX BO3MOMKHO-
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cTeit MOHCKa ONTHMANBHOIO BapHAHTA PEIICHHA. Taxkoii papHaHT npei-
cTApIAeTcA Hambonee LenecoofpasHeiM NpH pa3padoTke anropHTMOB
MPHHATHA PELIEHHA C HCTONL30BAHHEM DBM.

2.9.7. Henob30BanHe HEMETKHX Mode el NpUAATHA pelneHni

B cHTyaluH, cBs3aHHoH ¢ GoabiLoil HeONPEAENeHHOCTRIO, HEUCTRO
CTEIO, (DParMeHTApPHOCTEI0 HCXOOHEIX NaHHBIX, Kak NPaBiio, HeT Heob-
XOMHMOCTH (HOPMY/IHPOBATE 34189y C BRICOKOH TOUHOCTBIO. Mgi BBIHY-
#IeHE MPHGErHyTs K HEMETROMY ONHCAHHIO 3a7a4H B paMmKax TEOPHH,
BasHpYIOLHXCA HA TCOPHH HEYETKHX MHOKECTB. PaccMOTPHM 3TO Ha
KOHKPETHOM NPHMEDE.

[pennonokHM, 9T0 HMEKTCH:

1. MHo#ecTBO BAPHAHTOR PEIIEHHA £
2. OrpaHHYHBAKIIHE A0NOIHHTEIBHEIE ¥ CIOBHA,
3. OnHa HIH MHOTO UeeBbIX yHKUHi,

[lycTs B KavecTBe:

|. BapHAHTOB PELUCHHA BHICTYNAKOT BCC HeQTpHLUATENBHBIE YHCIA
E=R*. 310 MOXHO Y4eCTh, BBENA (QYHKIHIO MPHHALICHKHOCTH, HANPH-
Mep, BHA

0, eciu x<0

Hy (x) =Jl (2.42)

1, eciu x=0.

2. wxeE NOMKHO HAXONHTBCA B OKPECTHOCTAX uucna 11». 310
MOMWET DEITE YYTEHO C HCTTONBE30BAHHEM Y HELHH NPHHALNEHHOCTH

o (x) =11+ (x=11)"]. (2.43)

3. «r NOMKHO OBITB 3HAUHTENBHO GonblIe 10%. 310 MOXKHO
Y4ECTh, BBEAA GYHKIUHIO NPHHAATEHHOCTH, HANPHMED, BHAA:
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0, ecow x<10
Holx) = 1—[l+[“—'5m]‘3", PN e el

B KauecTse DYHKUMH MPUHALNEKHOCTH I8 MHOMECTBA pelleHHi
MOWHO HCMONb30BaTh QYHKUHIO, 00pasyolyIOCH B pe3yILTaTe Nepece-
4eHHA TpeX NPHBEACHHBIX BhIle (GyHKUMHA NpHHALTEKHOCTH, B Kave-
CTBE ONepaLiH nepecedeHua Mower ObITh BHOpaHa, B YACTHOCTH, one-
paLHA MHHHMYMa!

gg(x)=min[ g, (x) fe(x) Ho(x)] (2.43)

KaknoMy pauHOHANTBHOMY BAPHaHTY pelleHHs x OyaeT cOOTBETCT-
BOBATEH CBOE 3HAYCHHE (DYHKUMH NMpHHALNEKHOCTH M (x) - B obnacTH

fepeceMeHnA iy M o (puc. 2.19). B kadecTse pesynkTaTa, T.€. 06BIMHOIO
(He HeweTkoro) 3HaueHHs MOkHO BeOpaTh 3HAYEeHHE x*, COOTBETCT-
BYIOIEE MAKCHMANLHOMY 3HAYEHHI0 QYHKUMA nNpPHHALIEKHOCTH
H(x). Fror npouecc HasuBaerca nedazanduraimed. OrveTumM, YTO
HIBECTHB! M ApPYTHE BapHaHTHl AedaisvdHEALME, HANPHMEP, METOMEL
LEHTPA TAMKECTH, LEHTPa MIOLIAMH, MOIANEHBIX IHAYECHHH.

[pHBeneHHEIE BEILIE METOIb MPHHATHA TEXHHYECKHX PELlCHHI AB-
nAroTeA, (PAKTHYECKH, OCHOBOM, BBEEHHEM B NPHHLMNE H MPAKTHKY
cnocofor NMPHHATHA pemeHnd. CylIecTBYIOT CHCTEMBl, KacaloulHecH
TEK HA3LIBAEMEIX MHOTOKPHTEDHANBLHEIX 3a7a4 (33734 ¢ BeKTOPHBIMH
HeNeBEIMH (DYHKLHAMH), CHCTEME! PEIICHHH ¢ HepapXHYeCKOH CTpYK-
Typoii, 3aprcAmel o1 BuBopa cTpaTerny (HaNpHMep, MABHLHA H BTOpO-
cTereHHbI HIPOKH); OHHAMHYECKHE WIPEL, T.€. MHOINOIIAroBBIE Mpo-
pecchl BEGOpa peleHuii co cayvaRHBIMH BAHAHHAMH, B KOTODBIX, MO
Kpaiineif Mepe, 1Ba NAPTHEPA HMEIOT PALTHYHEIE HHTEPECHL.

i mpobieMbl HAXOAATCH B MPOLECCE AKTHBHBIX HCCIENOBAHMI, H
Jlade KpaTKoe HX HanoweHHe TpedyeT 3HAYHTENEHOTD MECTA,
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Puc. 2.19. loctpoerne PyHKIHA NPHHATIEHKHOCTH PCILICHHA

2.10. CTPAXOBAHHE PHCKOB

OTHOWEHNS, BOIHHKAIIIKE NPH HCTIONBIOBAHHH ATOMHOH IHEPrHH
B MHPHBIX H OGOPOHHBIX UEmAx, perynanpyer Penepanshpii sakod «00
HCMONBIOBAHMH aTOMHOI 3Hepriuny [24].

depepanbHEIH 3aKOH ONPEfenseT NpaBoBYH OCHOBY H NMPHHLUMILI
peryIHpOBaHIA OTHOLUEHHH, BOIHHKAIOLINX MPH HCNONL30BAHHH aTOM-
Ol SHEprHH, HANPARIEH HA 3ALIMTY 300POREA H AKHIHH JIOAEH, OXpaHy
OKpy#aloliel cpeibl, 3alMTY COGCTBEHHOCTH NPH HCNOME30BAHHH
ATOMHO# YHEPrHH, NPHIBaH COCOGCTBOBATE PAIBHTHIO ATOMHOH HAYKH
H TEXHHMKH, COACHCTBOBATL YKPEIUIEHHI) MEMIYHAPOAHOTO pPeRHMA
fe30MacHOrO HCMONBIOBAHHA ATOMHOH IHEPrHH,

OCHOBHBIMM NPHHLMIAMH MPABOBOTD PEryIHPOBaHHA B oDaacTH
HCTIONE30BAHHA ATOMHOH YHEPIriH ABMKIOTCA;
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s« obecnevenne Ge30NACHOCTH NPH  HCMOAB3OBAHHH ATOMHOH
IHEPTHH — 3ALMTA OTACABHBIX ML, HACENEHHA H OKpYXalolleH cpebl
OT pagHalHOHHOH ONacHOCTH;

*  JOCTYNHOCTh HWH(OPMALMH, CBA3AHHOH C HCMONL3OBAHHEM
ATOMHOH YHEPTHH, ECTH Ta HHDOPMALMA HE CONEPMHT CBENEHHH, Co-
CTARMAIIMX FOCY AApPCTREHHYIO TAHHY;

*  yyacTHe TPamiaH, KOMMEpPYECKHX H HeKOMMEpYECKHX OpraHH-
3aLHiH, HHBIX OPHIHYECKHX NHI B 00CYRACHHH rocyJapcTBEeHHOH mo-
JMHTHEH, NpoeKToR defepanbHBIX 3aKOHOB H HHEIX MPABOBBIX AKTOB
Poceuiickoii Denepaiyy, a TakkKe B NPakTHYECKOH NEATENBHOCTH B 00-
AACTH HCNONBIOBAHHA ATOMHOH JHEPTHH,

s  poIMeleHHe yiepba, NPHYHHEHHOTO PAIHALMOHHBIM BO3JeH-
CTBHEM;

* mpegocTarneHHe paboTHHKaM ODBEKTOB HCMONL3IOBAHHS ATOM-
HOH IHEPIrHH COLHANBHO-3KOHOMHYECKHN KOMMEHCAllHi 33 HEraTHBHOE
BO3EHCTBHE HOHH3HPYHOIErD HIMYYEHHA HA 3N0POBLE YENOBEKA H 33
JAOMONHATENBHEIE AKTOPHI PHCKA;

o obecrneyeHHe COUMANEHON 33UIHTH FPAKIAH, NPOKHBAKIUHX H
(WIH) OCYIIECTRAANIIAK TPYIOBYHO AEATENbHOCTh B paloHaX pacnono-
WEHHA ITHX 00BEKTOR,

O6bexTaMu NPHMEHEHHA PEAEPANbHOND 3AKOHA ABIAKOTCA.

*  AfCpHEIE YCTAHOBEH,

®  COOPY:EHHS M KOMIUICKCH ¢ NMPOMBINLIEHHEIMH, MKCNEPHMEH-
TATEHBIMH M HCCNEAOBATEBCKHMH AACPHEIMH PEAKTOPAMH, KPHTHYE-
CKHMH H MNOAKPHTHYECKHMH A/IEPHEIMH CTEHIAMH,

®  COOPYKEHHSH, KOMIUIEKCEH], TIOHIOHE, YCTAHOBKH H YCTpoicTea
¢ AfEPHBIMH 3apAIAMH 18 HCMONBIOBAHHA B MHDHBIX LEMAX;

®  IpYTHE COepRAlIHE ANepHBIE MATEPHANL COODYMEHHA, KOM-
IIEKCH], YCTAHOBKH 1A MPOH3BOACTBA, HCMONLIOBAHHA, nepepaboTky,
TPAHCMOPTHPOBAHHA AJEPHOTO TOMUIHBA H AJIEPHEIX MATEPHANIOR;

¢  pAIHALHOHHEIE HCTOYHHKH — HE OTHOCALIHECA K ANCPHBIM YC-
TAHOBKAM KOMIUICKCHI, YCTAHOBKH, annapatsl, obopyaosaHHe W H3fe-
JHA, B KOTOPHIX CONEPHATCA PANHOAKTHBHEIE BEIIECTBA HIH MeHEpHpY-
eTCH HOHHIHPYIOLIEe HITYYEeHHE,

® MYHKTHl XPaHEHHA HACPHRIX MATEPHANOB H PaaHOAKTHBHBIX
BELIECTE;
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*  TEMIOBRAENAKMHE COOPKH ANCPHEIX PEAKTOPOB;

* obayueHHBIE TEMIOBLLIENAONME COOPKH SACPHOTO PEaKTOpa —
oBny4eHnBIe B SACPHOM PEAKTOPE M H3IBACYEHHBIE H3 HETO TEMIOBbLIIE-
nawommMe cGopkH, cofepaaliHe oTpaboTasilee AAEPHOE TOTUTHEO;

e  sjepHble MATEPHATH — MATEPHATH, CONEPWANIHE HIH CTIOCOG-
HblE BOCHPOMIBECTH AENALIHECA (pacllenidionHecs) SAepHLIe BelecT-
Bd,

*  PAIHOAKTHBHEIE BEIIECTEA — HE OTHOCAIIHECH K ANCPHBIM MaTe-
pHanaM BEILECTBA, HCTYCKAIOIIHE HOHHINPYHOUIEE HITYHEHHE,

¢  paTHOAKTHBHEIE OTXO/E! — SACPHBIC MATEPHANE H PATHOAKTHE-
HElE BEIECTBA, JANBHEHIICe HCMONBIOBAHHE KOTOPBIX HE MPEqyCMar-
PHBAETCA.

denepanbHElil 3AKOH PACTPOCTPAHASTCA HA CENyIOllHe BHILI 1ed-
TENBLHOCTH B 0GNACTH HCMONB30BAHHA ATOMHON JHEPTHH:

*  pasMelieHHe, NPOEKTHPOBAHKHE, COOPYMEHHE, IKCIUTYATALMI0 H
BHIBOJ M3 IKCIUTYATAUHH AACPHBIX YCTAHOBOK, PATHALUHOHHBIX HCTOH-
HHKOB H MYHKTOR XpaHEHHA,

e paipaGoTKy, NMPOM3IBOACTBO, MCMBITAHHE, TPAHCIOPTHPOBAHKE,
XpaHeHHE, YTHIH3ALMIO, HCNONBIOBAHHE AJEPHBIX 3aPANOR B MHPHBIX
enax W oDpanieHHe ¢ HIMH;

e obpaiieHHe ¢ AACPHEIMH MATEPHANAMH H PaJHOAKTHEHBIMH
BELICCTRAMH, B TOM UMCAE TP paiBelxe W Jo0bMe MoNeIHsX HeKonae-
MBIX;

e obecmedenne OE3ONACHOCTH TPH HCMONBIOBAHHM ATOMHON
IHEPTHH,

e  KOHTpONE ofecneveHHs SALPHOH, PATHALHOHHON, TEXHHIECKOH
W nowapHol  GesomacwocTd, 33  obecneueHHeM  CaHMTApHO-
IMHAEMHONOrHYECKOro ONarononyyHs Ipakiad NpH HCNoAIL30BAHHH
ATOMHOH 3HEPTHH,

s  MpoBeAcHWE HAYYHBIX WCCNEnoBaHMil BO Beex ofnacTax wc-
NOALIOBAHHA ATOMHOH IHEPIHMH;

e  (hHIMYECKYIO 3AIIMTY ANEPHLIX YCTAHOBOK, PaiHaUHOHHBIX HC-
TOYHHKOB, MYHKTOB XpaHEeHHA, AACPHBIX MATEPHANOE H PANHOAKTHBHEIX
BEIECTE;
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®  VYET M KOHTPONB SACPHBIX MATEPHATOR H PAAHOAKTHBHEIX BE-
HIECTE;

e IKCMOPT H HMIOPT ANEPHBIX YCTAHOBOK, O0OPYI0BAHHS, TEXHO-
NOrWit, SASPHLIX MaTepHanoB, PAIHOAKTHBHBIX BEIIECTS, CHEIHANLHEIX
HeAJePHEIX MAaTEPHANOB H YCIYT B 0GNaCTH MCMONB30BAHHS ATOMHOH
IHEPrHH;

*  rOCYJapCTBEHHBIH KOHTPONE pajHalHOHHOH OOCTAHOBKH Ha
teppuTopiH Poccuiickoi depepalimt;

¢  [OATMOTOBKY CNEUHATHCTOB.

B denepanbholi coGCTBEHHOCTH WM B CODCTBEHHOCTH POCCHHACKHX
OPHAHYECKHX MHIL HAXO0AATCA:

AMEPHEIE MATEPHANK!, AIEPHEIE YCTAHOBKH; IYHKTE! XPaHEHHA,

pagHalHOHHBIE HCTOYHHEH, PAHOAKTHBHEIE BELIECTBA MOTYT HAXO-
AMTECA B efepanshoil cobcTBeHHOCTH, CODCTBEHHOCTH CYOBEKTOB
Poccuitckoii Menepaumn, MyHHLMNANEHON COBCTBEHHOCTH WK B CO0-
CTBEHHOCTH HOPHANYECKHX JTHLL.

Mpeaunentom Poccuiickoil denepaunn  yTBEPHAAETCA NMEPEUCHb
ANEPHBIX MATEPHANOB, YCTAHOBOK, MyHKTOB XPaHEHHA, a TaKKe mepe-
4eHb POCCHICKHX HOPHAHYECKHX JIHIL, B CODCTBEHHOCTH KOTOPEIX MOTYT
HAXOJAHTHCA AJIEPHEIE MATEPHANDI, YCTAHOBKH, MMYHKTH XPAHCHHA H T.0.

CoOGCTBEHHHKH AEPHBIX YCTAHOBOK, PAAHAlMOHHBIX HCTOYHHKOB,
MYHKTOR XPAHEHHA, ANEPHBIX MATEPHANOB, PANHOAKTHBHEIX BCIIECTB
OCYIIECTRIAIOT KOHTPOIL HAA MX COXPAHHOCTRIO M HALTEHALIHM HC-
NOJbIOBAHHEM.

drefiepaibible HOPME! H Npasiia B 00JACTH HCMOMBIOBAHHA ATOM-
HOIl IHEPrHH YCTaHABNMBAIOT TpeDOBaHHA K BE30NacHOMY HCMONbL30Ba-
HHIO ATOMHOMN SHEpPIrHH, BRINOMHEHHE KOTOpBIX 00dA3aTeNkHO NMpPH OCY-
IMeCTRIeHHH MoGoro BHAA AEATENLHOCTH B ODNACTH HCTONB3OBAHMA
ATOMHON 2HepriH. YUHTHIBAIOT PEKOMEHJAUMN MEKIYHAPOAHBIX Opra-
pH3aumii B oBIACTH HCMONL30BAHHA ATOMHON 3HEepruM, B pabore KoTO-
phix NpHHHMaeT yuacTre Poceuiickas Qenepauua.

I pasIaHCKO-NPABOBYI0 OTBETCTBEHHOCTE 32 YORITKH, NPHYHHEHHBIE
dHIHUCCKHM M IOPHIMYECKHM [THIAM PAaIHALUHOHHBIM BO3JEHCTBHEM
npy BEINOAHEHHH paboT B 061acTH HCNOJB3IOBAHHA ATOMHOH IHEPrHH,
HECET IKCIIYATHPYIONas opraHuiaund. OTBETCTBEHHOCTE KCILTYATH-
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pylolleli OpraHH3alMH 3a YORITKH H Bpel, NPHYHHEHHBIE PaaHALHOH-
HBIM BO3AEHCTBHEM, HACTYIAET HE3ABHCHMO OT BHHbI 3KCIUTYATHPYHO-
med opramwsaunk. Ecan yOeITKH M Bpel MPOH3OULIH BCIEACTBHE He-
NPeoaoaHMOi CHLL, BOCHHBIX NEHCTBHIA, BOOPYMEHHBX KOH(QIHKTOB H
YMEIC/IA CAMOT0 MOTEPNEBLIEro, TO IKCIAYATHPYHOIIAR OPraHH3auHA
OCBOGOX/IAETCA OT OTBETCTBEHHOCTH 32 YORITKH H BpelL

Poccus patnduumposana Benckyw konseHuuto 1963 rona «0 rpa-
WOAHCKOH OTRETCTBEHHOCTH 32 ANEpHLI ymepd», KOTOpas YCTAHABIM-
BACT MHHHMATBHBIE HOPMBI 1A obecneyeHHs (PHHAHCOBOI 3AIHTEL OT
yuiepba, BOIHHKAKOErO B Pe3yNbTATE ONPENENeHHRIX BHIOR MHPOBOTO
HCTIONEI0BAHHA AIEPHON JHEPIHH.

B cooreercreuH ¢ Benckoil KoHBEHUMEH OTBETCTBEHHOCTE ONEPaTo-
pa MoxeT DBITh OrpaHHYeHa OTBEYAMOIIHM 33 YCTAHOBKY IOCYIapcTBOM
He MeHee yeM 5 muH, amepukasckux aonnapos CLUIA (mo ero sonoromy
napuTeTy Ha 29 anpens 1963 roaa) 3a Kaskaeii aaepHeii HEUMaeHT. B
nepecydeTe Ha pyGaH 3Ta cymMma ceifyac COCTAaBIAET npumepHo 2,5
Mpa. pybneii [25].

Ot onepatopa SAepHOH YCTAHOBKH TpebyeTca NolepAHBaTs CTpa-
XOBaHHE MM apyroe QuHaHCcOoBOE oDecneveHHe ero OTBETCTBEHHOCTH,
MOKPHIBAIOLIEE Ero OTBETCTBEHHOCTS 32 AnepHblil yimepd [24-23].

FocypapcTeo, OTBEMAWMICE 33 YCTAHOBKY, oDecneuMBacT BhIMLIATY
BO3MELIEHHI T0 YIOBNETBOPEHHBIM HCKOBbIM 3aABICHHAM NMPOTHE OMe-
patopa 3a AnepHul yuwepb rnyTem NpeaocTaBleHHA HEOOXOOHMBIX A0-
MOMHATENBHLIX CPEICTE B TOM pasMepe, B KaKOM pasMep CTpaxoBaHHA
HEIOCTATOYEH ANA YAOBNCTBOPEHHA TakWx TpeOOBaHHH, HO He BbILLE
ycraHosaeHHoro npejena. B revenue 10 ner co AHA HHUMACHTA MOWKHO
NoJaTh HCK Ha NpaBa BO3MeweHHa yuepba, NPHYHHEHHOTO BCIEACTBHE
ANEPHOTO HHUHAeHTa [25].

HeobxoauMpM yCIOBHEM MHLEHIHPOBAHHA IKCILUTYATHPYIOIHX Op-
raHu3auuil asngerca Hanuuue duxancoBoro obecneyeHHs OTBETCTBEH-
HOCTH. B mHacTosuuii MOMEHT EIHHCTBEHHOH noCTYNHOH Qopmoil
obecrneueHHs OTBETCTBEHHOCTH KCIUIYATHPYIOWINX OpraHH3alHA ARNa-
eTCH CTpaxOBaHHe IPaXIAHCKOH OTBETCTBEHHOCTH H NPENOCTABICHHE
crpaxoeoro nonuca B Pocrexsansop.

ADC OCYIWECTBAAIT CTPAXOBAHHE HMYLIECTBa, 0C000 OMACHBIX
00BEKTOB, TIMAPOTEXHHYECKHX COOPYMKEHHH, 3KONOTHH, NepeBO3IKH
ANEPHEIX MATEPHANOE, MPa¥IaHCKOH OTBETCTBEHHOCTH.
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Ha cnyuail kpynHo# aBapus, noaodHoi Yepuodslnbckoi, cosnaercs
AnepHbil cTpaxosoil nyn. 210 o0beIHHEHHE CTPAXOBIIHKOB C LENLIO
CTPAxX0OBaHHA GONBINHX PHCKOB 33 BOSMOMHBIA saepHwmi yuepd. B ka-
WO0H crpade, rae ecte AJC, CYLIECTBYET MO ONHOMY ANEPHOMY MYY.
Kak npapuio, HALUHOHANRHEI CTPAXOBOH My1 HE B COCTOAHMM B OMH-
HOMKY MOKPBITE AJCPHBIC PHCKH B CBOEi CTpaHe W 4acTh PHCKOB nepe-
CTPAXOBBIBAET B 3apy0eskHEIX cTpaHax. BoNbIIHHCTEO ANCPHBIX CTPAXO-
BEIX MYJI0B OCYIIECTRIAET NEPECTPAXOBAHKE HA JOOPOBONBHOH OCHOBE.

B Poccru saepHblii cTpaxosoi nyn cywecrsyer ¢ 1997 roga, xoraa
20 crpaxoBbiXx koMnaduil sakmoudnn Cornamende o cosmannH Poc-
cHiickoro aaepHoro crpaxosoro nyna (PACIT). Ceroauns 8 PACII sxo-
AHT 24 cTpaxoBble KoMnasnH [26]. Kawnauii yyacTHHE myna HMeeT on-
pefeneHHyio fonw B odiei cTpaxosoii cyMMeE o NOroBopy CTpaxosa-
HH#A, 3AKPeIUICHHY B coriawennn o cosganun PACIa. Jona yvact-
HHEa ONpEIeNseTcd ero NoMoKeHHEM NPH BCTYTUICHHH B MyJ1, HO OHA He
moser npepsiuars 10 % ero cobcreenHux cpeacts. Crpaxossie B3HO-
CBl K&WIOMY YMACTHHKY MO JOrOBOpAM CTPAXOBAHMA, & TAKWKe CTpaxo-
Bas BBITLIATA KAMAOT0 YYACTHHKA NMPONOPLUHOHATLHEL €ro A0Ne B My e.

ITo cBoeil cyTH Ny ABIASTCA MOHOMONHCTOM, TaK KaK B CTPaHe OH
OfIHH H MPEeICTARNNET HHTEpechl OOMBUIHHCTEA CTPAXOBBIX KOMIAHHI.
[locpe HHYECKY IO AEATENBHOCTE MO MOKYNKE H MpOIawe CTPaxoBhIX
YCAyr OCYLECTBIAET CTpaxoBoi ODpoxep. 3Ta NeATENBHOCTE MOApasy-
MEBAET COACHCTBHE COTNALICHHIO MEWY CTOPOHAMH M MpPeIyCMAaTpH-
BAET BEJEHHE [NOTOBOPOB MO CTPAXOBAHHID COTMACHO BONEHIBABRMNCHHIO
cTpaxoBaTels HIH crpaxopmmka. Koneunoii uensio Opokepckod nes-
TEMBHOCTH ABIAETCA HaxomoeHue ycnosuii W QopM CTpaxoBaHHi,
B3aHMOMPHEMIEMBIX A CTOPOH.

B ocHoBe onpenencHHA TapH(HOH CTABKH NE&XMHT BEPOATHOCTH Ha-
CTymieHua crpaxoeoro cay4as. Llenswo pacyeros sensercs onpejene-
HHE HETTO-CTABKH, ¢ MOMOLLEI) KOTOPOil ONpelieNsercs BeNHYHHa HET-
TO-BHOCA CTPAXOBATENA, T.€. TOH CYMMEI, KOTOpas HAET HEMOCPEncT-
BEHHO HA BHIIUIATHI MO CTPAXOBBIM CyYasM.

IMo merony pacuera TapudHoi craBkH W QHHAHCOBEIX 0DA3aTENBCTE
CTPAaXOBIHKA MO CTPAXOBBIM BRIMJIATAM BCA 00A3AHHOCTE CTPaXOBaHHA
JIENHTCA HA JIB€ YACTH: CTPAXOBAHHE MHIHH (HA CIYYaH N0MHTHA, CTpa-
XOBAHHE HA CIYYail CMEPTH, NEHCHH H T.1.) H «PHCKOBEIE BHIEI CTPaxo-
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BAHHAY (CTpaxoBaHHE OT HECYACTHOro ciay4vad, Doneinel, cTpaxoBaHme
HMYLLECTEA, MPaXIAHCKOH OTBETCTBEHHOCTH H T.1.).

PacyeT cTpaXxoOBBIX CTABOK B CTPaXOBAHHH MH3IHH OCHOBAH HA TaK
HaspBaeMBIX TAbNHLAX CMEPTHOCTH HACENEHHA, B KOTOPBIX HA OCHOBA-
HHH AeMorpadH4eckoil cTaTHCTHEH B TabaHunoi dopMe oTpaweHa 3a-
BHCHMOCTE CMEPTHOCTH HACE/ICHHA OT BO3PACTA, M HA OCHOBAHWH KOTO-
poii MokHO ¢ DONBIIOH TOYHOCTEIO OMPENENHTE BEPOATHOCTE CMEPTH
YETOBEKA ONPEeIeeHHOrD BOIPACTA B TeHeHHE Moboro Hanepen 3aiaH-
HOT'O NEPHOJA BPEMEHH.

B «pHCKOBEIX BMOAaX CTPAXOBAHHA» BEPOATHOCTE HACTYILTEHHA
CTPAX0BOTO CNY4AA ONpPeIeNsieTc H3 CTATHCTHYECKHX AaHHeX, dakTH-
YECKH IHAHHE BEPOATHOCTH HACTYIUICHHA CTPAXOBOTO CHYHMAA MOMET
OBITE B3ATO B KAYECTBE HETTO-CTABKH MO AAHHOMY BHIY CTPaxoBaHH.
IpH 3T0M YYHTHBAKOT B2 ODCTOATENLCTRA: CTPAXOBAN CYMMa HE BCe-
ria BHIMAA4YHBAETCA B NOJHOM obbeMe; CylIEeCTBYeT OTKIOHEHHE KOIH-
YECTRA CTPAXOBBIX CAYYAEE OT TOrO 3HAYEHHA, KOTOPOE MONYHEHO Ha
OCHOBAHHH CPENHErND 3HAYEHHA BEPOATHOCTH. EcnM oTRIOHEHME npo-
HI0ULIO B DOMBIIYIO CTOPOHY, TO CODPAHHEIX HETTO-BHOCOB MOXET OKa-
3aThCH HEJOCTATOMHO AR CTPaxoBeiX Beimiar. Jlna ydwera 3Toro K HeT-
TO-CTaBKe NoDaBNAETCA C/laraeMoe — pHCKoBas HanbaBka.

Hanuuke 3axoHOogaTeNbCcTBa H NOANHCAHHE MEXKIYHADOAHBIX KOH-
BEHUMI OnMpeaenaeT JANbHEHIIYHI0 NOIHTHKY PajsBHTHA aTOMHOMH oTpac-
mu Poccwiickol denepaumu. Ilmoc K 2TOMY ANEKBATHOE CHHMKCHHE
CTPaxoBeIX TApHOB rapaHTHPYET pa3sBHTHE ATOMHON OTpaciH H BEI-
nonHenne nporpammel [pesngenta Poccriickod @eanepaumu no passu-
THIO atoMHO# oTpacnu Poccuiickoii ®Menepaunu no 2010 roaa. 3akono-
narenscTeo Poccriickod QemepaunH H paTHOHUHPOBAHHAS BEHCKasR
KOHBEHLIHA TapaHTHpyeT Ge30NacHOCTh aTOMHOH 3HEPrHH ANA Hacene-
HHA.

Imonomuyeckui yiyeph

IKOHOMHUYECKHH yuwepd OT pagHalHOHHOH ABAPHH ONpEaenAeTCH
HECKOMBKHMH KOMITOHEHTAMM:

yuepd, HEHOCHMBIA 3IOPOBLI0 NMEPCOHANA H HACENEHHA NOCTYyNJe-
HHEM PAIHOAKTHEHEIX BELUECTE B OPraHHIM B pe3ynsTaTe pajHalHoH-
HOMH aBapHH, a TAKKEe B NpPOLECcce NHKBHAALIMH €€ NOCNencTEMHA (ne3ak-
THBALHH TEPPHTOPHH);
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MPAMBIE 3ATPATEl HA JHKBHAALMIO NMOCEACTEHH palHalHOHHOH asa-
PHH (N€3aKTHBALMA NPOHIBONCTBEHHLIX TNOMEIIEHHH, TEPPHTOPHH
NPOMIIOIANKH W CRHHTAPHO-3AIIMTHOM 30HEL, ¢0Op, BEHIBO3 H 3aX0po-
nenne PAO u ap.);

3arpA3HEeHHe OKpY®alowmed NpHpPOaHOH Ccpeibl palHOAKTHBHBIMH
BELUECTBAMM;

yiepl, HAHOCHMEBIH HMYILECTBY IPaXIAH W OPraHH3aLLHi;

yiepl, HAHOCHMBIH BHIBEIEHHEM 3EMEND H3 CENBCKOXO3AHCTBEHHO-
ro obopoTa.

Memodu HEma IKOHOMUY 20 Ve

B nactosmee spemsa B POCCHH HCMONE3YETCA YETHIPE METOAMKH pac-
yeTa SKOHOMHYECKoro yuepba.

1. MeToaHKa OLEHKH BOIMOMHOIO JKOHOMHYECKOTO H IKONMOrHYe-
ckoro ymepba oT peanH3alHH BHYTPEHHHX H BHEIIHHX YTPO3 Ha ASC
koHuepHa «Pocaneproarom», Mocksa, 2004 [27].

2. MexoTpacnesas METOIMEA pacyera SKOHOMMYECKOrO yilepba ot
panMaLHOHHEIX ABApHIi NPH HCMONBIOBAHHH PAIHOAKTHBHBIX BEILICCTB
& HapoaAHoM xoasiictee, CankT - [TerepGypr, 1998 [28].

3. EnuHas MexBeIOMCTBEHHAS METOIHEA OLUCHKHM yuepha or upes-
BEIMAHHBIX CHTYaUHHA TEXHOMEHHOrD, MPHPOAHOTO H TEPPOPHCTHHECKO-
o XapakTepa, & TAKKE KNacCHPHKALUMH M y4eTa Ype3BhidaiiHBIX CHTYa-
wai, Mocksa, 2004 [29].

4. MeTooHKa onpelencHHs pasMepa Bpela, KOTOPEI MoweT ObiTh
MPHYHHEH KH3HH, 300POBBI0 (HINYECKHX JHL, HMYUIECTBY QHiude-
CKHX H IOpHIHYECKHMX MLl B PeIyNLTaTe aBapHil THAPOTEXHHYECKHX
COOPYKEHHH NPeANPHATHH TOMIHBHO-IHEPreTHYECKOTD KOMIUIEKCa,
Mockea, 2003 [30].

Memoduxu [ u 2

Mertonnka | MoseT GITE HCTONB30BAHA A PaspaboTKH H peanysa-
LMK MEpONpPHATHI no nossiwenwo sammmennoctn AC, paspaboTkn
AeKnapalHi npoMeinLieHHol Gesonacnoct AC, NNaHAPOBAHHUA MEp o
3JAUHTE MEPCOHANA, HACENEHHA W TEPPHTOPHH, NHKBHAALMH MOCNEACT-
BHil pagMalMOHHBI ABAPHH, CTPAXOBaHHA OTBETCTBEHHOCTH 3KCMITYa-
THpYIOUIEH OpraHHiauMu — koHuepHa «Pocaneproatom». [lodsonser
onpefenuTh yilepd OT aBapHH TPEThHM NHIAM, OKPYRAIOLIEH cpene,
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nepcoHany W camoi AC, paccyMTaTh 3aTPaThi HAa MHKBHIALMIO NOCHe-
CTEBHH aBapHH.

MeTtommkn 1 1 2 noxowH B onpegenennH yigepba, CyliecTeyer pas-
HHLA MEXAY HHMM NPH ONpefencHuy yuepba Bpela 300pOBEID HAcene-
HuA. ABTOpE MeTOAHEH | DepyT CTOMMOCTE Yen-3B HCXOMA H3 [eHEH-
HOT'O IKBHBANEHTA MOTepH | uenoBexa-roja ®M3HH, KOTOPbI ycTaHas-
NMHBACTCA METONHYECKHMM YKalaHuAMH (enepansHoro oprana [‘occau-
AMHAHAAIOPA B pasMepe He MeHee | rofioBoro OYLWEBOTC HALHOHANEHO-
ro goxona (HPB-99). Metoauka 2 onpenenser CTOMMOCTE 4en-38, crne-
AyA PEKOMCHAALMAM KOOPAHHALMOHHOIO COBETA MO PaAHALHOHHOMY
pucKy MuHaroma N8 pacyeToB 3KOHOMHYECKOTo yumepba mans 3nopo-
Bbd. K npumepy, uenoeex nmony4aer Ao3y B 1 38, KoMneHcauMa cocTa-
BAT 20 0008, 3Tofi CyMMBI ABHO HEAOCTATOMHO [UIA MPOBENEHHA KOM-
MAEKCHOTO M NONTHOTO NeYeHHA.

Metoanka | paccmaTpHBaeT fABa Buaa yuepba 310poBsi:

yiuepd 3M0pORLI0 MPH MANBX 003aX OLEHHBAETCA MCXOIA H3 CTOM-
moctH | wen-3s 8 0,3 Man. pyd.;

npy BonsiMx Ao3ax (octpas myuesas GonezHb, CMEPTh) KOMIIEHCA-
uHA | senosexy cocrasnfer |1 mun. py6./gen.

Edunan mexceedomemeennan memodura (3)

Ennsas MexBEeIOMCTBEHHAA METOAHKA OUCHKH yulepDa oT 4pe3skl-
4AHEIX CHTYALMH TeXHOMeHHOro, NPHPOLHOIO H TEPPOPHCTHHECKOID
XApaKTepa YYHTBIBAET TC e MAPAMETphl, YTO M PACCMOTPEHHBIE paHee
METOHKH NPH ONPENeIeHHH YIIepDa TPETEHM THLAM.

MeToanka MoweT OBITE HCMONB30OBAHA LA

*  OUEHKH yuiepba nNpH paccnenoBaHWH aBapHil H Ype3BuvaiHbIX
CHTYALIHii;

o  paspaboTkH Oexiapaury NpoMeILLIEHHOH Oe30nacHoCTH;

*  ONpele/eHHA BETHYHHE! (PHHAHCOBOTO oDECneyeHHA IPpawiaH-
CKOH OTBETCTBEHHOCTH  COOCTBEHHHKOB (IKCIUTYATHPYIOMIHX OpraHH-
3aumif) 3a Bpen, NPUYHHEHHEIH B pe3yNETATE aBAPHH ONAcHOTO 00hexTa,
COCTAB/NEHHA [eknapaumii Ge3onacHOCTH, NIAHHPOBAHHA aBapHiiHO-
cnacatensHeIX pabor, a Takke 00OCHOBAHHA MEPONPHATHH, CHHMKAO-
IHX HETATHBHEIE MOCIEACTEHA aBapHiH;
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®  CTPaxOBAaHMA TPA#IAHCKOH OTBETCTBEHHOCTH CODCTBEHHHKOB
ONAacHBX OOBEKTOR (IKCIUTYATHPYIOLIHX OPraHu3alMi) 3a Bped, npHYH-
HeHHBI B pelynsTaTe asapuil Ha dTHX O0BEKTAX, /IS ONpeAcHCHHA
pasMepa CTPaxoBOi CyMMEL;

¢  NNAHHPOBAHHA aBapHiiHO-CIACATENBHBIX padoT;

s oDocCHOBaHHA MEpPONPHATHIH, CHIKAIIIMX HETATHEHEIC NOCAE-
CTBHA aBApPHH;

®  MPOTHO3HPOBAHMA PaIMEpa cyMM, HeOOXONMMBEIX A BO3ME-
MEHHA BPeia OT aBapHH OMacHOro o0LEKTA H MHKBH/IALHH €€ Nocnel-
CTBHH.

MeToanka y4HTEIBaeT Ge3B03BPATHEIE MOTEPH TPYAOBLIX PECYPCOB H
MoTEpH TOCYNAPCTEA, CBA3AHHEIE © TPYAOBRIMH PECYpPCaMH. Bpen nns
30POBBA OLECHHBAETCA KOJHYESCTBOM OKA3AHHBIX MEIHLHMHCKHX YCIyT
NoCTpafdBIIeMY HACENEHHS B TEYeHHEe roa mocne asapud. Metotuka
He YYHTHIBAET PAIHALHOHHOE BO3ACHCTBHE HA YENOBEKA B TOM CIy4ae,
ecn He Gyer obpalieHHs B MEAHUMHCKOE YupesIeH#e ¢ xkanobam Ha
anoposbe. Yiuepl, NpHIHHEHHEIH HMYWIECTBY (DHIHYECKHX H I0pHANNE-
CKHMX JIHII, OMpeensercs CTOMMOCTHOM OlEHKOH BOCCTAHOBICHHA Mo-
ppesaennoro dgonna. TIpoBOAHTCA OUEHKA BOSMOKHOCTH BOCCTaHORAE-
HHA YHKIHOHHpOBaHHA HMyuwectsa. [ing nposefeHHs nofpobHoH
OLIEHKH HeoDXOAHMO NPHBACYCHHE KOMMETCHTHBIX OpTaHH3alliH, 4To
Tpebyer NONOAHHTENRHBIX MATEPHATBHBIX 3ATPAT.

Memoouxa 4

MeTonHE ONPEAeNAeT paiMep Bpela, KoTophill MoweT GuITb MpH-
YHHEH FKWIHH, JNOPOBEI HUIHYECKHX JIHL, HMYIIECTBY (HIHIECKHX H
JOPHAMHECKHX NIHIL B PE3y/IBTaTe aBapHi rHAPOTEXHHYECKHX COOpYHKe-
piii (I'TC) npeanpHsTHIi TOITHBHO-2HEPreTHHECKOTO KOMIERCA. ¥r1-
pepiiczena npukasom MUYC Poccun w Munauepro Poccuu ot 29 pexab-
pa 2003 r.

Jaunas meroamka paspaoTaHa JUIA ONpENeNeHHA pasMepa Bpeaa,
KOTODHIT MOeT GbITh MPHYHHEH JKHIHH, 3IOPOBBIO (QHUIMHECKMX JIHLL,
HMYIIECTBY (DHIHYECKHX H IOPHAMYECKHX JHL B PE3YNbTaTe ABAPHH
I'TC. MeToauka NpeHA3HAYEHA [UIA ONpPeJENeHHA BENHYHHEL BEPOAT-
Horo Bpeaa snafensuaMu [TC B uensx onpeneneHHs BEIHYHHEI dn-
HaHCcOROro obecrneyeHHs OTReTCTBEHHOCTH Bhanensues ['TC npu nek-
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napuposanun GesonacHoctd I'TC, a Takke npH nomave 3asBKM HA
BrmoueHHe I'TC B Poccuiicknil perucTp r4poTexHHYECKHX coopyke-
HHH.

Ilpn ouenxe Bpena cenbckoMy Xxo3miiCTBY OLEHMBAIOT MOTEPH OT
YXYOIUEHHA Ka4YecTBa 3eMIIH H HENONONYYeHHA CeNbCKOXO3ANCTBEHHON

mponykunH. Metoamka oueHHBaeT yuiepl eMeHTaM TPaHCHOPTA M
CBAZH.

2.11. PHCK 3KCTPEMAJIBHBIX CHTY ALTHIA
2.11.1. Beenenme

Jlna Toro yrobe MeTonONOTHA pHcka GbUIA NONEIHBIM H dheKTHE-
HBEIM HHCTPYMEHTOM MPHHATHA PELICHHH, OHa NoMmKHA OkiTh penpeleH-
TATHBHOH, T.e. JO/DKHA AJIEKBATHO YYMTHIBATE M KaracTpodMueckue
PHCKH.

OcHoBHas 3a13ua peweHHH, YIHTHIBAIOWMX PHCKH, He 06A3aTeNBHO
JAODKHA CBOJMTBCA K TOMY, YTODK 4YeTKO (JOPMYJHPOBATH HAMIYHIIYIO
CTPAaTerHio (TakTHKY) AeiicTeuii, a ckopee H3beraTh IKCTPEMANBHO
XYAWYI0 H CAMYIO PAspyLIHTENbHYI0 CTPATETHIO, T.€. TY, NPH KOTOPOii
NEYEHHE OKAILIBACTCA ONAcHee, YeM caMa DoneIHe.

Puck ofbi4HO onpenenseTca Kak Mepa BEPOATHOCTH H CEpPhe3HOCTH
HeGaronpHATHEIX 3QderToR. BRpakenne B KONHYSCTBEHHLIX KATErD-
PHAX PHCKa, TPakTyemoro nogodbHeiM o0pasoM M LMHPOKO aJanTHpPO-
BAHHOTO KO MHOIHM AMCUHIUIMHAMM, YaCTO NPHBOOHT K HEAOpasyMe-
HHAM, OLIHDOYHBIM pesyneTaTaM W 3aKmodeHMaM. HawGonee obiee
KONHYECTBEHHOE BRIDAXKEHHE PHCKA, HCTIOAB3IYHLIEE MATEMATHUECKYID
KOHCTPYKIHIO, HIBECTHYIO KaK OMMIeMan BelHYMHA, ABNSETCH, BEpO-
ATHO, AOMHHHPYHILEH NPHYHHON mia nogodHMX HemopasyMeHmii B
KOJIHHECTBCHHOM onpefeneHnH pucka. Hesapucumo ot Toro, kak pac-
CMATPHBAIOTCA BEPOATHOCTH, ACCOLMHPOBAHHLIE C MPOCTPAHCTEOM CO-
OBITHI — B AMCKPETHOH HIH HenpepsiBHOi (opme, okHIaEMAan BeTHYH-
Ha PHCKA — ACHCTBHE, KOTOPOE, MO CYWECTRY, NPEANONArasT YMHOMKE-
HHE 3HAYCHHA MOC/AEACTBHH 1A KaMAOro Ciy4yad Ha BEPOATHOCTh €ro
BOJHHKHOBCHHA H CYMMHPOBaHHE (MNH MHTEIDHPOBAHHE) BCEX ITHX
MpOM3BENeHHH M0 NMOAHOMY MPOCTPAHCTBY COOWTHIA. DTa onepaums
(pakTHUECKH CoMIMEpSeT HeGNAronpHATHEIE COBBITHA C THKENBIMH MO-
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CNEeNCTBHAMH H HHIKHMH BEPOATHOCTAMH NOABNEHHA, ¢ OfHOH cTopo-
HEl, ¢ CODBITHAMM C HEIHAYHTENBHBIMH TOCAENCTEHIT W BBICOKHMH Be-
POATHOCTAMH MOABNEHMA, ¢ Apyrod [2]. B sTtoM pasnene paccMoTpHMm
HENpasHibHOE ynoTpebieHHe, HEBEPHOE MCTONKOBAHHE M oOMaH4H-
BOCThL OMHIAEMBIX BEIHYHH, KOTA8 OHH HCNIONBIVIOTCA KAK CIMHCTBEH-
HBIH KpHTEpHii pHCKa NPH NPHHATHH peluennd. Bee Gonbuiee uneno
CMEUHATHCTOB MPHXOAHT K MBICAH O CEPbe3HBIX OIPaHHYEHHAX KOH-
UEMUHH OMKHAAEMOH BENHYHHBIL, PACIUHPAR 3TY KOHUEMLMIO AOMOMHH-
TENBHOH MEPOH yeroenozo oxcudanus. [IpH ITOM pelLIeHHA © Ype3Bbl-
YafHBIX H KaTacTpodHueckHX cOORITHAX HE ycpenHaoTca ¢ Hanbonee
HACTO BCTPEHAKOUIHMHCA COOBITHAMH «BBICOKAN YACTOTA — HH3KHE Mo-
CNENCTBHA.

Puck upesswiyaiineix cobsimui

[lepen nMuoM Takux HenpenBHAeHHEIX OeacTeHil Kak NpOPHIBEI
nami, najeHHe MOCTOB M KaTacTpodbl CAMONETOB, MBI JOMKHE MpPH-
3HATH BAKHOCTH HIY4eHHA "uypessblvaiinwx” coOwermui. CoBpeMeHHBIE
JITIP Gonbme He 3a1a10T BONMPOCH 06 OMHIAEMOM PHCKE; BMECTO 3TOTO,
OHH 33aJaKT BOMPOCHE 00 OMHIAEMOM KaTacTpodHUECKOM HAM Heno-
MYCTHMOM PHCKE. TH aHANMTHKH COCPENOTOMHBAIOT YCHIHA Ha dop-
MHPOBAHHH Donee 31paBoii OUEHKH Ype3BbMaiHBIX coDLITHIT Kak B Teo-
PETHYECKOM, TAK H B NMpakTHyeckoM cMeicne. Kpome Toro, Mexemxeps
M JIHUA, MPHHHMAONIHE pelieHne, Donbllle BCETO 3aHHTEPEcOBaHHl B
PaccMOTPEHHH PHCKA, CBABAHHOIO C ONpelefieHHbIMH paccMaTpHBae-
MBIMH CIy4asMH, @ HE ¢ BEPOATHOCTBIY CPENHHX He(JaronpHATHBIX
Pe3yNbTATOB, KOTOPHIE MOTYT OBITEH CBA3AHEI ¢ PAITHYHBIMH ONACHEIMH
CHTYaUHAMH. B 3TOM cMBbic/ie okHIaeMas BENHYHHA PHCKA, KOTOPas 10
HACTOALLETO BPEMEHH HMEET JOMHHHPYIOLICE IHAYEHHE B AHAIH3E PHC-
K8, He TONBKO HeA/ICKBATHA, HO H MOMKET NPHBOAMTE K OHOGOUYHEIM pe-
3yaeTaTaM ¥ HHTepnperaunaM. Jloam, kak npaeuno, Gonsme obecno-
KOCHBI KATAaCTPOHYECKHMH CODBITHAMH C HHIKOH BepOATHOCTEHIO, YeM
HACTO BCTPEHAKIIMMMCH, HO MEHEe CePbe3HBIMH HECUACTHEIMH Cy-
4aAMH. B HeKOTOPBEIX CHTYAUMAX HEIHAYHTENBHOE MEepepacnpeneneHHe
HMEHOLHXCA CPENCTE MOMKET HMETh 0ueHb Hebonswoil sduperT wia Hes-
YCIOBHOTO OHAAEMOr0 PHCKE, HO NPHBOIHTE K CYILECTBEHHEIM HiMe-
HEHHAM I8 YCIOBHOTO OKHIAEMOro IKCTpeMansHoro pucka. Cnenosa-
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TENLHO, YCIOBHEI OHAAEMBIH IKCTPeMANbHLIH PHCK MOXeET OBITh CY-
MecTBeHHEIM (JaKTOPOM NPH PacCMOTPEHHH Mpobiem pHCKA.

Jlpa CNOWHEIX BOMPOCA — 4TO TAKOE JOCTATOMHAA De30macHOCTE, H
YTO TAKOE NMpHEMIEMBI PHCK? — MOAYEPKHBAIOT HOPMATHBHY O OCHOBY
B MPHHATHH peluchuii Ha Dase pucka. Ha cerofHsmmHMA AeHb OTCYTCT-
BYET MaTeMaTHYecKas, IMIHpHUeckas Gaza jnanuil, koTopas Morna Owl
ANEKBATHO MOJEJHPOBATh BOCTPHATHE PHCKOB MPH NMPHHATHH pellie-
Huii. B 210ii CBAZH AKTYATEHO PACCMOTPEHHE BONPOCOB, CBAIAHHBIX C
MPUHATHEM PelleHHi NMPH HANHYHH HECKOLKMX KpuTepnes. B cnyuae
MHOTOKpHTepHaneHOH onTaMuzannyd (MKO) nmoHaTHe ONTHMANEHOCTH
aMEHAeTCA MOHATHEM HEAOMHHHPYEMOCTH. M ecliH B ciy4ae OHOKPH-
TEPHANBHOI 3aa49H PEIEHHE eCTh TOUKA ONTHMYMA, B MHOTOKPHTEPH-
anbHOH 3a7ade OHO JAeT MHOMKECTRO MPHeKTHBHBIX (ONTHMATBHEIX 110
[Mapero) anerepHaTe. Bo MHOrMX CHTYALMAX NPOLECC NPHHATHA pe-
WeHHH, YH4HTHIBAMHY PHCKH, MOKET H NOMKCH PACCMATPHBATRCH Kak
PAIHOBHAHOCTE MHOPOKPHTEPHANBHON ONTHMH3ALNH, B KOTOPOH HEKO-
TOpEIEe KpHTepHH (Hienerbie GyHKUNH) eCTh QYHKUHH PHCKA.

CTONT OTMETHTE, YTO €CTh JIBA NOJAX0AA K PACCMOTPEHHIO NPHHATHA
peleHHil NpH HANHYHH PHCKA B PaMKaxX MHOTOKPHTEDHANBHBIX 3a/1aM.
INepeeiil paccMaTpPHBAeT PHCK (HANpHMep, NpopeIBa nambel) KaK uene-
BYI0 (DYHKLMID, KOTOpas 3aMeHseT (YHKUHH CTOHMOCTH M BHITO/EL
Bropoii noaxoa Kacaercs TPAaKTOBKH ywepbos painnyHOH BETHYHHEL H
pasMYHLIX BEPOATHOCTEH ero BOIHHKHOBEHMA KAK HECOOTBETCTBYH)-
HFX (HECOpa3MepHEBIX) 1eNH, KOTOphle TakHM 00pasoM A0mKHb ObITh
yCHIeHb BBENcHHeM (yHKuHI pHcka (Hanpumep, YCIOBHOH omHaae-
moii dyukumn). Momanyil, camelii BaKHBIH ACNEKT PACCMOTPEHHA MPH-
HATHSA pellieHHA ¢ yderoM pucka B pamkax MKO — koppexthas obpa-
6OTKa IKCTPEMATBHEIX COOBITHIA.

CylmiecTBYeT PpaviH4HE MEXKIY KOIHYECTBEHHBIM OMNpeeicHHEM
PHCKA, KOTOPbIH ABIAETCA 3MIHPHYECKHM NPOLIECCOM, H ONPE/IENeHHEM
Be30nACHOCTH, SRAAIOIIMMCA HOPMATHEHEIM npoueccoM. B oboux stHx
npoleccax CYIECTBEHHa POilb AHANTHTHKE, OCYIECTRIANIIETO OUEHKY
H YNPaBIeHHE PHCKOM.

Inasnad npobnema MM AHUA, NPHHHMAIWETO pPelicHHE — nepe-
rpy3ka mAdopmaumeii: LA Kaxaoi subpannoil crpateruy (neicrans
WIH MEpBI) CYIIECTRYET ODIMHPHOE MHOMECTBO NOTEHUMANBHBIX YObIT-
KOB, TaK K€ KaK BBIFOJ H 3aTpPaT ¢ COOTBETCTRYIOIHMH HM BEPOATHO-
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cramH. Mmenno na 310l cragny OONBIIMHCTBO AHATHTHKOB NOMNANAET B
JIOBYIIKY AHANH3A, HCIONL3YHIOLIETD OMHAAEMEIE BeNM4YHHEL YToOH
samHTHTE JITIP oT HudopMausorHoil neperpysku, aHATHTHEN Npeasa-
PHTENLHO COMIMEPAIOT KATACTpOdHUECKHEe YORITKH, KOTOPHIE HMEIOT
HHIKYI0 BEPOATHOCTE BOIHHKHOBEHHA, C HEIHAYHTENBHEIMH YOBITKAMH,
KOTOPBIE MMET BBRICOKYH BEPOATHOCTE MomABneHvs. (JueBHaHO, YTO
KaTacTpohHyeckHii npu;:mm naMOBl, CIENCTBHEM YEro MOXeT CTATh 3a-
TOIUIEHHE, cKakeM, |07 akpoB 3eMiIH C COOTBETCTBYHOLIMM Yiuepbom
A YeN0BEHECKHX MHIHEH H OKPYRAoWeH Cpeibl, HO KOTOPBIH HMEET
0YeHs HHM3KYH) BEPOATHOCTE MOSBIeHHA (Hanpumep, 107), He momwen
paccmatpusarses JITIP Tak we, kak satonnenwue 10° akpoB ¢ BEICOKO#
peposTHOCTRI0 107, XoTa 06a colMTHA HMEIOT OJHHAKOBYIO OMXKHIae-
My GyHkuHio pHcka. ComocTaBneHHe HHIKOBEPOATHOCTHOIO, HO C
BEICOKHM yiepbom cobuITHA ¢ coDBITHEM C BEICOKOH BEPOATHOCTEID
NOABMEHHA H HH3IKHM yimepOom B paMkax ofHO W Toil we owugaemoi
dryHKUMH pHeka (Hekoel pasHOBMAHOCTH (YHKLMH NONEIHOCTH) 3aMeT-
HO HCKAHAET OTHOCHTENLHYH0 BAKHOCTE 3THX coDRITHI U MX nocneact-
BHH.

Chunbounocms oxcudaeMbix 8eTUYuH

Onun u3 Hanbonee BaXHEIX WATOB B NPOUECCE OLEHKH PHCKA — KO-
NHYecTBEHHOE ero onpenenenie. B kauecTse Mephl PHCKA HCMONBIYIOT,
KaK NpaBHio, ero oHIAEMy0 BENHYHHY. DaKTHYECKH, OHA HE Mony-
YHIA TOrO BCECTOPOHHETD NPOPECCHOHANBHOIO MCCICI0BAHNA, KOTOPO-
ro 3acNy#HBaeT. YCIOBHAA OMHIZEMad BENHYHHA PHCKA JKCTpEMAlb-
HeIX COOBITHH B pamMiax pa3iensHOr0 MHOTOKPHTEPHANBHOTO METONA
oueHkn pHcka (PMMOP) - ogHo u3 HeMHOr#x HermoveHuii [2].

Iycte pofx) obossavaer dyHruMo nioTHOCTH BepoaTHocTH (DIIB)
cay4qaiiHoil nepeMenHoil X, rae X KOHUCHTPALUHA 3arpasHUTENA B IPYH-
TOBOH BOJE, HWIMEPEHHAA B yacTHuax Ha MuwuiHapn (usapa). Oxunae-
Mad BETHYHHA KOHUEHTPALMH 3arpASHHATENS (PHCK TOTO, YTO MPYHTOBaR
BOIA 3arpA3HHTCA CpelHel KoHueHTpaumedl sarpazuurens), ecrs EfX)
ysapi. Ecaun dyskusa naoTHOCTH BEPOATHOCTH ABMAETCA AHCKPETHOH
MO N PErHOHAM B MOJAHOM MPOCTPAHCTEE KOHUEHTPAUMH JarpAZHHTENA,
Torga E(X) pasHAeTca cyMMe NpoM3IBENeHMil p; W x, rae p; - BEpoAT-
HOCTB TOMO, YTO i-biH KOMMOHEHT BEPOATHOCTH HMEET KOHLIEHTPALHIO
Jarpa3HnTend x,. B choyuae HenpepsiBHO NepeMeHHOl BMECTO CyMMM-
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POBAHMA MCTONL3YeTcs nHTerpposanne. (TMETHM, YTO HCNOMb30BA-
HHE OWHIAEMON BETHYHHEL IENAET COHIMEPHMEIMM CODBITHS C HH3KOH
KOHLIEHTpAlHEH JArpA3HHTENA M BRICOKOH 4acToTol H cODBITHA C BBICO-
koil KOHIeHTpanHeil sarpasHuTeNa W HA3KoH YacToTol. Hanpumep, co-
GeiTHS X; = 2 4-Mapa # x; = 20 000 uwMApI, KOTOPEIE HMEIOT BEPOATHO-
cri py = 0.1 u p; = 0.00001, COOTBETCTBEHHO, MAKT TOT e CaMeli
BKNAA B MONHYIO0 oxanaemyio sennanny: (0.1) (2) + {(0.00001) (20 000)
= (.2 + 0.2, Onnaxo, ang JITIP cuTyaums ¢ OTHOCHTENBHO HHIKOH Bepo-
ATHOCTBI0 KaTacTPOMHYECKHX 3arpA3HEHHHA IPYHTOBOH BOMIBI NPH KOH-
HeHTpalHy 3arpazukTens 20000 gmapn He MOKET OBITh SKBHBATEHTHA
CHTYALMH C 3arpAIHEHHEM MPH HH3KOH KOHUEHTPaLHH 2 uMIpa nae
NPH OYeHb BHICOKOH BEPOATHOCTH TAKOTO sarpasHenud. Hs-3a xapakre-
pa MATEMATHYECKOr0 CrIAMHBAHMA, HCNOMB30BAHHE yCpeaHEHHOH
(pYHKIHH KOHUEHTPAlHH 3arpA3HHTENA B 3TOM MPHMEDE HE MOMET
CAYHKHTE PAIYMHOI OCHOBOW 1A NPHHSTHA pelieHRH. 3To ABRMACTCH
cleICTRREM TOTO, YTO OWHMIAeMBlil PHCK He BEIFUIEHAET KaTacTpodiye-
ckHe coDBITHA H HX MOCNENCTBHA, HCKAMWAA, NMPEICTABRIAd B JIOHKHOM
CBETE TO, HTO HAOMKHO ObUI0 OBITH BOCTIPHHATO KK HENOMYCTHMBbIH
PHCK.

CTOMT OTMETHTh, YTO HA MPAaKTHKE GOILINOE YHCIO MPHHATHIX "XO-
poIMX" pelenyii He MOKET CITYAKHTh ONPAaBAHHEM Jiake HeDOMBIIOro
YHCAA PELICHMH, KOTOPBIE NPHBENH K OENCTBEHHEIM MOCHENCTBHAM.
ToaToMy OHEHIaEMBIH PHCK HE MOMKET CITYKHTh MEpPOi, KOTopas alek-
BATHO OMMCHIBAET CHTYALHIO. YCIoBHAA OXHIAEMan BENHMHHA DHCKA
IKCTPEMANBHBIX COOBITHH, MOMYYEHHAA C HCMONL30BAHHEM PMMOP
coMecTHO ¢ (Ge3yclnoBHOM) OMHIAEMOI BEIHYH HOM, MOMET BHECTH
3aMeTHRI BKJAJ B PEleHHE 3a1adqd ynpasneHus puckom. B atot cay-
yae JIMIP AomkHO MOHTH HA KOMOPOMHCC HE TONBKO MEKIY CTOHMO-
CTHIO MPEIOTBPALICHHA 3arpA3HEHHA TPYHTOBOH BOJIK M oRHAAEMOH
BENHYHHON PHCKA TAKOTO 3ATPASHEHHSA, HO TAKKE H MEXITY CTOHMOCTRIO
MPeAOTRPAIIEHHA H YCIOBHOMH 0XHAACMBIH BENHYHHON 2KCTPEMANLHOTO
sarpassenns. Takol ABOAKHI MHOTORPHTEPHAILHEIH ananus obecnewn-
paer JIIP Gonee noaHoi, Gonee BReecTOPOHHEH W MEHEE arperHpoBaH-
roit mudopMalHedi 0G0 BCEX BOSMOMKHEIX BAPHAHTAX H KOMIPOMHCCAX.

[oxo, HCMONEIYIOUWMA BETHYHHY OMHIAEMOT0 3HAYECHHS, aHANO-
FHNEH B HEKOTOPBIX CMBIC/E BEIPAKEHHIO (ArperHpoBaHHIo) BCEX BRITO]
H 3aTPAT B CAHHOMN WKANe — IIKANE IEHEKHEIX SHHHIL JeHCTEHTENRHO,
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BpAlN W uenecoodpa3Ho paccMATPHBATE AHAIHI «3ATPAThl — BRIMOOAN,
rae BCe BBINOMALI, 3ATPATEI H PHCKH BRIPAMEHB] B JCHEKHBIX ¢IHHHLAX,
KaK AJIEKBATHYI0 H MPHEMIEMYI0 MEpY MIA NPHHATHA PelleHHA, Korjaa
OHa HCIIOIB3YETCA KAaK €JHHCTBEHHBIH KpHTepdH BmibDopa. AnsTepHa-
THBHBIM MOIXOAOM B 3TOM CMBICIE MOMET CTATh MHOMOKPHTEpHANBHBIH
AHATH3.

Urobel NpoOAeMOHCTPHPOBATE OTPAHHYEHHH, NPHCYILHE AHATHIY
@3aTPaThl = BBITOA», PACCMOTPHM npol/ieMy NpPOeKTHPOBAHMA C 4e-
THPBMA BapHaHTa (ankTepHaTHBaMH) npoekta [2]. YuuTeBaKOTCA Che-
OYIOUME KPHTEPHH: CTOHMOCTB, CPeHAA YaCTOTd OTKA30B (TO €CTh
OMHIaEMAs BENHYHHA OTKA30B JUIA HOPMAIbHO pacnpeneienHol dyHk-
UHH TJIOTHOCTH BEPOATHOCTH OTKA30B) H CTAHIAPTHOE OTKIOHEHHE
(rabn. 2.20). Puc. 2.20 m300pamaeT HOPMAIBHO pacnpenencHHEIE
(GYHKUMH MIOTHOCTH BEPOATHOCTH OTKA30B [UIA KAXAOTO H3 HETHIPEX
E'H.FIHEHTI]B. Ha CCHOBAHHH TONBKO OMHITAEMEIX JATPAT, NpeanmodTH=-
TeNbHEIM ABAAETCA BHIDOpP YETBEPTOrO0 BAPHAHTA NPOEKTA, KAK AME-
wero HaMMersiyo croumocts (40 000 §). Oguako ananus BapHALMii,
KOTOPLIE CIYAKAT HHIMKATOPOM SKCTPEMANLHBIX OTKAI0B, MOKAILIBAET,
YTO 3TOT BEIOOP, B KOHUE KOHLOB, MOMKET He OBITH HAWIYYLIHM; H 3TO
NPHEOAHT K HeobxoaumocTH Gonee raybokoro ansTEpHATHEHOMD aHa-
JIH3a.

2.11.2. MHOTOKPHTEPHAIBHBIH AHAJHI PHCKA

PMMOP prigenser MHOXKECTBO JHANA30HOB NOBPeKIEHHI (onpene-
Nfs TAK HAILIBAEMBIC YACTHYHBIC BEPOATHOCTH) M FCHEPHPYET YCHOB-
Hble OGKHIAHNA yulepba NpH YCIOBHM, ¥TO yilepd MonagaeT B npeaensl
HHAHBHOYANBHOTO AHANA30Ha. A yoioswoe oxcudakue onpeaenedo Kak
OMKHIBEMOE IHAYEHHE CAY4YaiHOH nepeMeHHOH, YUHTHBAA, YTO TO 3HA-
YEHHE HAXOAMTCA B MPEIeiax HEKOTOPOro NpEABAPHTENLHO 3a0aHHOTO
JIHanaoHa BepoATHocTel. SICHO, YTO 3HAYEHHA YCMNOBHBIX OMHIAHHIA
JABHCAT OT pajdHeHHA OocH BepoATHOCTeH. BapuanT pazOHeHHa BriDH-
paeTca CyOBEKTHBHO B 3aBHCHMOCTH OT IKCTPEMATBHBIX XAPaKTEPHCTHK
npobnembl npuHATHA pewennd. Hanpumep, ecnu JIIIP npeanonaraer
AHATHIHPOBATE KATACTPOQEI, NMPOHCXOJALIHE "pa3 B MHAAHOH JeTr",
pazdueHHe HY®XHO BEIOHpaTh NA AKUEHTHPOBAHHA OXHIZEMOrD Kara-
CTpOHUECKOrD PHCKA.
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Tabmuua 2.20

BHPHEHTH AARHLIX H Ppe3YabLTATEI

Homep CroumocTs, | Cpennss oxugaeman | CrannaprHoe
BAPHAHTA 3 BETHYHHA M OTKNOHEHHE §
1 100 000 5 1
2 80 000 5 2
3 60 000 5 3
4 40 000 5 4

Puc. 2.20. Yernipe BapHaHTa MIOTHOCTH BEPOSTHOCTH OTKA30B

OxonyarensHas wenk 3PPeKTHBHOH OLEHKH PHCKA H YNpaBIeHHA
COCTOHT B TOM, YTOOB! MPELICHHTE HEKOTOPHIE MPHEMIEMEBIE H Teope-
THYECKH 000CHOBAHHLIE NMPHHLUMNL BMOOpa pacnpeneieHHd BEPOATHO-
cTeil. 3TH NPHHUMNE BRIGOpA pacTipeleNeHHid BEPOATHOCTEH AOIDKHBI
MOMOYb BENIOYATE 3HAYAILHE KPHTEPHH PCILCHHA, TOYHEIE OLIEHKH PHC-
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Ka, & TAKKE BOCMPOH3IBOAHMBIC M yDeauTenkHBle HccnegoBaHHA. Tak
KaK 3TH OLIEHKH PHCKa YacTO NPHBA3AHEl K OYEHb PelKHM KaTacTpodm-
HeCKHM COOBITHAM, HeoOXoaMMo 4ToOB PYKOBOMAIIHE MPHHLMIL OC-
HOBBIBAIMCh HA CTATHCTHKE 4pelBbidaiineix cobwTHil B Bmibope pac-
npeaeaeHHi BEpoATHOCTEH.

Cywecteyer pazHooDpasHas AHTEPATYpa, KOTOpas pPaccMaTpHBAeT
METObl ANNPOKCHMALHH pacnpeneleHHil BEpOATHOCTEH W3 aMnHpHYe-
CKHX NaHHbIX. JInd OUEHKH napaMeTpoB pacnpeaeneHHil MOKHO Hc-
MO/I0OBATH, HAMPHMED, METOJ MOMEHTOB HWIH METoj MAKCHMYyMa
dyukums oTkauka. Kak npapuno, NpH ONHCAHHH NPHPOIHBIX KATAK-
NH3MOB H 3KONOMHYECKHX CLICHAPHEB HCMONB3YIOT "YHCTHIE" pacnpene-
neund. [IpoGnema 3aKM04aeTCA B TOM, YTO VIS NPHPOAHEIX ONACHOCTEH
OLEHKH H PelieHHA OCHOBBIBAIOTCA HA XYIIHX CLEHAPHAX, COOTBETCT-
BYIOLIHX «XBOCTaM» pacnpeaeneHuii. Pasauuma B HMX MOTYT OMTH
OYEeHb CYILECTBEHHE], JAKE EC/IH NapaMeTphl, KOTOPhIE XAPAKTEPHIYIOT
LEHTPANBHEIC YacTH pacnpeaeneHns, noaodusl. HopMansHoe H paBHo-
MEpPHOE pacrnpefe/leHHdA, KOTOphle HMET MoAoDHLIE OMIIEMEIE 3HA-
YEHHA, MOTYT 3aMETHO OTNHYATECA Ha XBocTax. BosmomHocTs 3HauH-
TENbHOTO MCKAWEHHA MOTEHUMANLHO CAMOH BAMHOH YacTH pacnpene-
NEeHKA, XBOCTOB, BEJIBMIA@eT Ha Nepeslil muaH 3aga4y swibopa pacnpene-
NCHHH BEPOATHOCTEH NMPH PacCMOTPEHHMH YpelBhMadHble coOwTHA, B
3T0# CBA3IH HeoOXOAHMO NPHIOKHTE BCE YCHIHA YyToOR, HApPALY C MO-
JAENHPOBAHHEM MOMHOTO PacnpeieNeHHd, OXApaKTEePHIOBATE XBOCTEI
pacnipefeneHii. YAyYlIeHHOe COOTBETCTBHE MEKIY JKCTPEMANLHEIM
coDBITHEM W XBOCTAMH pacrnipenenendii obecneunsaer JITTP Gonee Toy-
HOH M 3HaunMoil Madopmaumeii. [nasuwie QakTopsl, KoTophe HeobXO-
AUMO VYECTE MPH 3TOM:

* NPHIOJHOCTE JAHHEIX,

* XAPAKTEPHCTHEH «XBOCTOB» pacnpeneneHuii (Taxme, kak dopmMa
H DEICTpOTA cnaga),

* [OMOMHHTENEHAS HHQOPMALIHA.

PMMOP — meron aHanu3a pHcKa, pasBHTHIA N4 PElIEHHA MHOTO-
KPHTEPHANBHBIX 33/184 BEPOATHOCTHOrO Xapaxtepa. Bmecto Toro urobu
HCIONBIORATE TPAMHLUHOHHYID OXHIAEMYIO BEIHYHHY pucka, PMMOP
reHepHpyeT Habop yCnoBHeIX 3Havennit Qyurumii (“dyHxumnit prcka®),
KOTOpBIE MPEICTABIAIOT PHCK, COOTBETCTEYIOLUMA ONpeIeneHHoMY
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[HANA30HY BepOATHOCTEH noseneHns HeGnaronpuaTHoro cobbrrus. B
MPOTHEONIOAOKHOCTE METOY, Te 3a1a4M, Mo Kpaiineii Mepe ¢ OHOM
cyuaiinoil nepeMeHHoll, pelmaloTes MyTeM BHMHCeHHS De3ycnoBHOro
OWHIAEMOTO 3HAYEHHA, NPEACTABIAILErO HeOIaronpHATHOE CODRITHE,
PMMOP swinenser wabop AHanasonos HeONaronpHATHEX CODBITHEH,
ONpeleNss TAK HA3ILIBAEMBIE YaCTHYHLIC BEPOATHOCTH, W TEHEpPHpYET
yCloBHOE OXHAaHHE HeONaronpHATHOrO CODBITHA NPH YCIOBHH, 4TO
nebnaronpuaTHoe coDRTHE HAXOAMTCA B MPEENax COOTBETCTBYIOMIETO
ananasona. [ogobuemv o6pazom PMMOP noponaer HabGop GyHKumHA
PHCK&, OHY ANA KOKAOTO AHANA30HA, KOTOPEIE 33TeM NMONOIHAKT OI-
THMH3IALHOHHYHO NPoGIEMY Kak HOBLIE LeNeBkle QyHKIHH.

YcnopHble MaTeMaTHYECKHE OMHAAHHA HAaXOOAT, pasfensas ock Be-
posTHOCTElH M oToOpaKan 3T0 painencHHe Ha ock ymepba. CoorseTcT-
BEHHO, 0Ch yiepOa TakKe OKa3sIBAETCH Pa3ieNeHHONH HAa COOTBETCT-
BYIOLIHE [HANAI0OHE. A VCIOGHOE MAMEMamuNECKoe oxcudanie onpe-
Jedemca Kak oNcudaeMoe IHaveHue CIyHaunol nepeMennol, npuies
IMO IHQYEHUE HAXOOUMCA 6 npedeiax HeKomopozo Npedeapumeibo
sadannozo duanazona eeposmuocmed. [TOHATHO, YTO 3HAYEHHA YCIO0B-
HEIX MATEeMaTHYECKHX OXHAAHHA 3aBHCAT OT TOTO, KAK pajgencHa oChb
peposaTHocTell. BriGop BapnanTa pasjienenus 3ToH ocH onpenensercs
cyOBEKTHBHO AHANHTHKOM B 3aBHCHMOCTH OT XapakTepa JKCTpeManb-
HBIX XapakTepHCTHE npobnemsl. ECHH, HanpHMep, aHANHTHE paccMar-
pHBaeT katactpody "pas B MHIMHOH NeT", paifiencHuHe AOKHO OBITH
TakuM, 4ToOR (bl AKIEHTHPOBAH OXHIAeMBIi KaracTpotuueckuil
puck. Xors obmee npaswio nonolHOro pasiefeHHs OTCYTCTBYET,
MpefnaraeTcd B CIydae HOPMANBEHOIO pacnpeielleHHs BEpOATHOCTEH
npH BebOpe Tpex AMANAsoHOB Yuiep0a B KawecTBe PajenArmHX 3Ha-
ueHnit aucnepcui BROGpaTe +1s B +4s. DTH IHAYEHHA COOTBETCTRYIOT
pasaeneHmio ocH pepoaTHocteii B 0.84 u 0.99968, T.e. MHaNa3oH HeIHa-
unTensHoro yulepba Gyner comepaare B4 % coOwITHH, npoMexyTOY-
Helii ananasod 6yaeT comepxare Tonbko 16 %, a AHanazoH KaTacTpo-
dmueckoro yuepba Oyer cofepxars nprbanzurensto 0.032 % (sepo-
arnocts 0.00032). B anTeparype K coDMTHAM KaTacTpodHueckoro xa-
pakTepa oOLMHO OTHOCAT COOBITHA C BEPOATHOCTBIO MOABACHHA 107,
ITa BEPOSTHOCTH COOTBETCTBYET COOBITHAM, BEIXOMALIMM 33 Mpeensl
+ds.
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HenpeprigHas cny4aiiHas nepeMeHHas NOBPERICHHHA HMEET HHTE-
rpaneHy0 GyHEUHI pacnpenenesus (MDP) Pix), v QyHEUHIO NIOTHO-
cti BepoaTHocTH ((PIIB) pyx), koTopsle onpenensTCa COOTHOIICHHA-
MHI

P(x) = Prob[ X < x], (2.46)
H
plx)= d‘lx ) (2.47)

H®DP npencragnser seposmuocms Henpeesienus x. Bepoamuocme
npesbllueHus X ONpelensercs Kak BepoATHOCTE Toro, uyro X Oymer
Gonsiue, yem x W paseH enunuie Munyc HbP.

OxupacMoe 3HAYEHHE, CPEIHEee, HIH CpefHee 3HAYEeHHe CIyuaiHo#
nepeMeHHoi X onpenenseTcs Kak

E[X]= Txp(x]dx. (2.48)

o

Jna gMcKpeTHOro cny4ad, riae NpocTPaHCTBO CODBITHH CayyaiHOMN
nepemeHHOi X aHckpeTHo B [ cerMeHTax, OMHIAeMan BENHYHHA Ylep-
ba E/X] moxeT OHITE 3anMcaHa Kak:

E[X]= iﬂ;x” (2.49)
p, 20, (2.50)
Y p =1, (2.51)

T X, eCTh i-kii cerMeHT yulepba.
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B PMMOP xonuenuxa oxmuaaemMoil penwunHsl yiepba pacimpena
HA COCTABHBIE VCIOSNBIE (VHKYUU ONCUOEMBIX SEAUNMH, KAWIAA H3
KOTOPHIX CBA3aHa CO crelndHYECKHM JHANA30HOM BEPOATHOCTEH mpe-
BHILIEHHA WM COOTBETCTBYIOLIErO JMANAIOHA CEPHE3HOCTH Yyuuepha.
Pe3syIbTHPYIOLIHE YCNOBHEIC DYHKIHH OMHIAEMbIX BEIHYHH B COEIH-
HEHHH ¢ TPAZHUMOHHOH OKHAAEMOH BENHYHHOH NPEJOCTABNAIOT Ce-
MefiCTBO Mep PHCKa, CBA3AHHEIX C KOHKPETHOM cTpaTernei.

Mpennonoskum, 4TO BeaW4HHA yiepba, CBA3aHHAN C BAPHAHTOM
ynpaenenns (koutpona) s, j€ {l...,qg} moxer OLITh NpeACTaBNeHA He-
npepeipHOi cnyuaiioil nepemennoil X, roe p.fx;s) B Py(x:s) obosua-
uaor GITB 1 HOP ywepba cooTsercreenno. Jlpe YaCTHYHBIE BEPOSAT-
HoeTH oy (i=1, 2) onpenensloT TPH AHANA30HA BEJHYHH yuwepba ans
Ka#A0T0 BApHAHTA yNpaBneHHs 5. Yimepb Py, cooTseTcTRyOWHH BEpo-
ATHOCTE Mpepkiuenna (1 - a;), Moxer OuITE ONpeleneH ¢ HCMoNL30Ba-
HueM Py(x;s). BapuanT ynpasieHHs 5, rpaHHuBl o; W npenenst f§; nua-
MazoHOB yiepbOoB CBAZAHLI YPABHEHHEM

Px{ﬂy;31]=ﬂ"—, izliziﬁj! [2'52]

rae P, — neTerpansHad GyHKIKA pacnpeaenesus X.

PMMOP gennt ock BeposTHOCTeH Ha TpH AManasona, uauenun f
(¢ Py ¥ By NPeICTARARIOMIMMH, COOTBETCTBEHHO, HIDKHIOW H BEPXHIOH
rpaHMiE yinepha) onpeenaT YCIOBHOE OXHIAHHE KaK

f(s) = ELX|p, (55 ). X €[B . B.0,]),  i=234)=1,..9, (253)

HIIH
ﬂ'-]...l

pr: (I, IS.I‘ ]{il:
B2 i ]
fils) =" —, i=234,j=1..4, (2.54)

‘[p,{x;sj}dr
B
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pae o, fi M fs NPENCTABAAIOT, COOTBETCTBEHHO, PHCK C BRICOKOH BEPOAT-
HOCTHED NPEBEIIEHHA H HUIKHM YiepGoM; PHCK CO cpeaHeil BepOATHO-
CTHIO MPEBHILIEHHA M CPENHHM YUIepooM M PHCK © HH3KOH BEPOATHO-
CTHIO MPEBLILEHAA H BHCOKHM yiepbom.

Beaycnosuas (o0wunas) omuiaemas BenuuuHa X obozHadeHa kak
fs(s). CoOTHOIIEHHE MEKAY YCIOBHBIMH OAHIACMEIMH BENHIHHAME (f3,
fi 1 f3) ¥ GezyenoBHOI oMAAEMOH BETHYHHOM (f5) 3aNHCHIBACTCS KaK

fi(s) =0 1,05 )+ 8, f(s,) + 8,1, (s), (2.55)

rae 6 (i=2,3,4) — uncnosoil MHoxuHTens. Ha onpenenenus P cnenyer,
yro B, > 0 koncranra ¥ 0; + 8; + 0, =1. 6, He3aBMCHMEI OT PapHaHTa
YIPABIECHHA B NPEJCTABIAIT coboil BEPOATHOCTH TOTO, YTO X peannsy-
eTCA B KKIOM HX Tpex ananasoos yuepba. Muoxwrenn ©; onpene-
JIAKOTCA H3 YPABHEHHA:

i

0,= |p.(xs,)dx, (2.56)
i
Fioe

6, = Ip,(r.s,}dr, (2.57)
ﬁu

0= [p.(x:s))x. (2.58)
My

KomGuHHpYA YCIOBHEIE oXMaaeMele GYHKUHMH pHCKa HiH Oesye-
NOBHYH OKHAAEMYI0 DYHKLHMIO PHCKA ¢ UeNeBOH QYHKUHEH CTOMMOCTH
fi, nony4yaem Habop I1A MHOFOKPHTEPHANLHONH NPOONEMBl ONMTHMH3A-
LM

min [f;, £, 1=2, 3, 4, 5, (2.59)
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rae HHIeKc f 0D03HAYAET ONEPATOP TPAHCNIOHHPOBAHMA.

F1o npeacrasneHne naer Oonbule HHPOPMAUHH O BEPOATHOCTHOM
NOBENEHHH CHCTEME, YeM eIHHCTBEHHAY MHOTOKPHTEpHANEHAR (hopMy-
nuposka minff), f5]'. Komnpomuce mexny dyHrumned croumoct fi o
moboit dynkumedi pucka f,(i e {2,3,4,5}) nozsonsior JI[IP paccmar-

PHBATL TPAHHYHYI0 CTOMMOCTE He(QOMBINOTO COKpALNEHHA UeneBoi
GYHKUHE pHCKA, YYHTLIBAS cneundHYeCKHH YPOBEHE PHCKA /UIA Kaw-
noi W3 obnacredl pucka M 3anaHHyo Oe3ycnoBHYH (QYHKUMIO pHCKa.
CootHomenne Mexay dyHkuHed CTOHMOCTH H PA3THYHBIMH QYHKLIHA-
MM PHCKA JAK0T:

VAs=0,14,+6,/A+6,/ 4, (2.60)
roc
Ay==aflof. i=2345. (2.61)

3HaHHe ITHX OTHOILEHMH W rpaHHYHEIX 3aTpat obecneunsaiT JITIP
HHQOpPMALHEH, KOTOpaA ABIACTCA MONEIHOH ANA ONMpPEHENeHHA NMpPHEM-
NEMOT0 YPOBHA PHCKA.

PaccMOTPHM NpHMEP, MO3BONANMIHA rpadHYECcKH NPeaCcTaBHTL He-
KOTOpHIe W3 ofcy#aasmxca napamerpos. [lyers 1-a;, u 1- oz, rae 0 <
<@ < < 1, 0Do3HAYAIOT BEPOATHOCTH MPEBRILIEHHA, KOTOPEIE AEIAT
obnacte X Ha TpH AuanazoHa cneaywoiuM obpazom. Ha rpadmxe puc.
2.21 3HayeHnio ) Ha ocH ymepba COOTBETCTBYET BEPOSTHOCTE NpPEBLI-
weHHs 1-a; Ha 0CH BepOATHOCTH. TOYMHO TaK e 3Ha4eHH [; cooTBeT-
CTBYET BEPOATHOCTH NpeBbiieHus |-a;. TloBpexaeHus MeHblIHE, YeM
Bi paccmaTpHBalOTCH KAk NMOBPEKICHHA ¢ HHIKHM YiepOoM, a nospex-
AenHa Gonbiune, 9eM [; — KaKk NMOBPEXACHHA C BHICOKHM yulepbom.
Touno Tak #e NOBPEAACHH cO IHA4NEHHAMH Mexay B u P; paccmaTpu-
BAKOTCA Kak HMeroue cpeauuii ymepb. Ecan sepoatHocTs @, onpene-
nena, Hanpumep, kak 0.05, toraa By ects 5 % npoueHTHAL (HHAHAA
kBapTHik). Touxo Tak e, ecnM o ectb 0.95 (T.e., |- a2 pasna 0.05),
toraa B; — 95 % npouenTHib (Bepxuas kBapTHAk). KpapTunbHeld pas-
Max, SENALIHICA NoKasaTeneM HIMEHYMBOCTH, paBeH, 10 Onpeaene-
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HHIO: BEPXHAS KBAPTWIbL MHHYC HHXKHAA KBapTHib. B panxom cmydae
KBAPTHIBHEIH paMax npeacrasnser coboil HHTEPBAN BOKPYT MEIHAHE,
conepsammii 90 % cobduITHil.

Ha puc. 2.21 an8 KasIoro u3 TpeX [HANA30HOB YCIOBHOE OMHIae-
MEli yiepl 3a73eT Mepy PHCKA, CBA3AHHOIO ¢ [IHANIA30HOM.

Hunadi yimeps, BRCOKAR BCPOATHOCTE
MpeEWINCHIR

1-Pix)

Puc. 2.21. @yHKUHA MIOTHOCTH BEPOATHOCTEH pacnpe/ieneHuni
YacTOTEl OTKA30R

DTH Mephl TIONYYeHB MOCPEACTBOM OMNPENENeHHA VCIOBHONU ONCU-
daeMoti genu U

ﬁllxp(x]:fr
fH()=E[X|X < f]=5——. (2.62)
p(x)dx
Ananorayso, 1 GyHkunm fi1.):
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ﬂjxplix}dx
HO=EX|B<X<Bl=0——, (2.63)

Tpix}ﬁ&

&

H 404 i)

Jap(x)dx
f{O=E[X|X>g]=4 : (2.64)
f p(x)dx

B

Takum obpaszom, ecTh TPH MepEl pHcka i), fa(.) H fif.) B nononsxe-
HHE K TPAmHUHOHHOH oxupaeMoii sennunne, obosnavaemofi fx( ), a fif)
3ape3epBHPOBAHA 1A YITpABIeHHA pHckoM. OTMETHM uTO

a

fpax
fi0= i:]— = [xp(x)dx, (2.65)
DXy "

TAK KK MOJHAas BEPOSTHOCTE B MPOCTpaHCTBE CODBITHA X' paBHa eqHHH-
ue. B PMMOP sce Mephl HIH HexoTophiH Habop W3 3THx natH Mep cha-
NAHCHPOBAHEI B MHOTOKPHTEPHANBHOH QopMyIHpOBKE.

3Ta cxeMa pazfiencHHA NMPOHUTIOCTPHPOBaHa Ha pue. 2.22 ana asyx
HIOTETHYECKHX BAPHAHTOB PEILEHHH 5| W 8s.

Beire onucaHo pajgencHHe (QHKCHPOBAHHBIMH BEPOATHOCTAMH
i=1, 2 na TpH ananasona ymepba. B kauecrse ansrepHatues PMMOP
nMpeiycMATPHBACT pa3/ieNleHHe JHANA30HOB yulepba 3alaHHEIMH NOpo-
raMi ymepGa. Hampumep, 3navenne fifs) B paneneHun guKcHpoBaH-
HEIM YuiepOoM CTAHOBHTCA OAMAAEMEIM ymiepboM BclencTBHe pele-
HHA f, YIHTHIBaA, 4TO YiiepD NpesLILaeT YCTAHOBICHHYO BETHIHHY.,
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Puc. 2.22. Orobpaxenne paifiefieHus BeposTHOCTEN 1A IBYX BapH-
AHTOB peleHHii

B wrore, ycnosHele GyHKUHH oxuaaemerx senuynd B PMMOP ag-
JIMIOTCA MEPAMH PHCKA, CBAJAHHBIMH C ONPEAENCHHBIM IHAMAI0OHOM
ToKecTH ymepba. HanpoTss, TpagHUHOHHO NOHHMAaEMEIE pHCKH, DasM-
PYIOIHECE HA MOHATHAX OMHOAEMBIX BENHYHH, A BCEX JHAMAIOHOB
TAKECTH Yillepba NpeCTABAAIOT TONBKO IIABHYIO0 TEHISHUMIO yiuepba.

[posenem cpasHeHHe paszbmenns no ocH yuepba ¢ pasbGHenHeM no
ocH BeposTHOCTel. Ypashenua (2.66) - (2.68) npencrasnator coboi
(yHKUHH PHCKA — MEpPBl YCIOBHBIX OMHOaeMBIX 3HaueHuA f2(.), () B
faf-) — coyyabinoii nepeMenHOH, KoTOpas xapakTepHsyer yweph. Ypas-
Henne (2.69) npencrasnser GE3yCNOBHOS OMKHIAEMOE 3HaYeHHe QyHK-

M f5(.):

f2{=}=E[f|X5ﬁ|], (2.66)

LO)=E[X|B X <8, (2.67)
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f,(O)=ELX|X > 8], (2.68) f.() = ELX|X > P(a,)], (2.72)
f()=E[X]. (2.69) fi() = E[X]. (2.73)

Puc. 2.23 w3obpaxaer pasbuenne no ocH ymepda.
E ()
P | A

A

[ R B & K L N __E K I

- x

S B R R R L]

oy P-(a,)
He&um:tpn:trﬂuﬂ HCX0O

-n :----

= x

B, B
HeGmaronpHaATHRE HCX0A

Puc. 2.23. PasGuenne no ocH ymepba

Puc. 2.24. Pasbuenne no ocH BepoATHOCTEHH

Jins Ayuiiero NOHHMAHHA ABYX CXeM pasOMeHHA M HX NMpPHMEHCHHA

Mapannensso ¢ pasGueHneM no ocH yuwepba, ypasuenna (2.70) - 1abn. 2.21 obobmaer ux. Puc. 2.25 n3obpaxaer pazbueHHe BEPOATHO-
(2.72) NpencTaBNAIOT MEPHI TEX e CAMBIX YCIOBHEIX OWHIAEMBIX 3HA- crefi npepsnuerns [1 - P(X)] va oce BeposTHocTedi. ITo ocH abeumce
geHuii ¢ pasbuenne no ocH BepoaTHocTedt. [Togobro ypasxenuio (2.69), OTNOMKEHEl 3HAYeHHA ymepba. Cnegyer OTMETHTB, 4TO 3IHAMEHATEND
ypasHense (2.73) npencraenser Oe3yclnoBHOS OMHIAEMOE 3IHAYEHHE YCIOBHOID OHAaeMOro sHavyenns dysxkumn (cM. 4 B tabn. 2.21) ocra-
dyukuAn (). €TCA MOCTOAHHBIM JUIA PaiIHYHEIX BAPHAHTOB CLEHApHEB (peweHHH) 55

Puc. 2.24 waobpaxaeT pazbHeHHe N0 OCH BEPOATHOCTH. (cm. ypaeHenne (2.74)):

()= ELX|X S P'(a,)], - (2.70)

by
[p(us)dx=(-a)-(1-a)=0-a. @u)
f;()= E(X[P7'(a) < X < P"'(@,)), (2.71) 'y
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TaGnuua 2.21

Cpasiensne PMMOP ¢ painenensem no ocsm ymepba u
BEpPOSTHOCTEH

PasBuenne ocH yiuepha
{puc. 2.27)

PasfineHne 0CH BEPOATHOCTER H MPOEKTH-
poBaHHE Ba ock yiuepha (prc. 2.26)

Liiar:

lar:

1. OnpenencHie BEPOATHOCTH MNpe-
Baiwexna 1-P )

| |2 E;npamnenne BEPOATHOCTH NPEBLILIE-
Hun 1-P)

2. PasGuenne ocu yuepba:
Bufig) i=1,2,...N

2. PasbHeHHE OCH BEPOATHOCTEH:
[l-aul-ay), =1,2,.. N

3. He npHMeHAMO

3. Orobpasenne pasbHeHHR OCH BEPOAT-
HOCTEH Ha ock ymepba Ana Kamaoro cue-

HAPHA 5
(BBl FLZ N,

ﬁf.j . P:-I“ -a)
ﬁ#t.; =El{l_ﬂi+l}

rae

4. BHUHCAEHHE YCROBHEIX OHKHIAHHA

B
[, (55, )ax
HXf<X<B,|=0——
plx5 s, dx

B

4. BuuHCIeHHe YCIOBHBIX  OXHAA-
HHH
Aﬂd

f.fp_.! [I;Sj :I'ﬂ'.'-l.'
-E[x|ﬁ|'_j = "T E". ﬁﬂﬂ.;] - ::I_I:_J
!P:{;;‘gj }-I'.tl-'

Ari

Ananorsumo, puc.2.26 nokassisaer oTo0paieHHe pasjeneHHil ocH
pepoaTHocTell npepsimennd (1-P.(X)) wa ock ymepba ana aAByx cTpare-
rHil § H §;. JHAMEHATENH YCIOBHEIX OWKHAAEMEIX 3HAYCHHH GyHKUWA
(urar 4 B Tabn, 2.21) pasnHYHE 1A paznH4HEX cueHapues 5. Obpauwa-
eM BHHMaHMe, YT0 NpoeKuHH pastnennil ymepba Ha 0Ch BEPOATHOCTEH
He Te we camile. B WTOre, B pa3ieNeHHH BEPOATHOCTEH NMPEBLIICHHA HA
ock ymepGa B 3HAMEHATENE HCTIONBIYIOTCA PasnHIHble KOIQPHLUMEHTEI
[JI4 PasHYHEIX CLIEHAPHEB §;, B TO BpEMA Kak obnacTH yumep0da ocTanT-

CH TE HE CAMBIC.
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1-P

{1-a)

]
Fu P B Bua Vinep6

Puc. 2.25. Orofpaxenne pasnenciuii 0cH BepoATHOCTEH
NpeBEIUEHHA HA OCh yiepba Ana AByX CTpaTerHi s, 1 5;

g - S O

sjEessEs

EEEE Sy

-

:

:

;
B

Ymiepb

Puc. 2.26. Orobpaxenne pazneneHuii ocH BepOATHOCTEH
NpesLITIeHHA Ha OChH yilepba ana JByx cTpaternii s; H 5;
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2.12. JAHHBIE 1714 OLIEHKH PHCEKA
2.12.1. Beenenne

Jns oueHkH pHcka Heo0XOAHMO HANHUYME AAHHGBIX, YTobel onpene-
JIHTE CLUEHAPHH COOBITHA M OLEHHTE BEPOATHOCTH M nocieacTeud. [lpw
3TOM TpeQyoTCa JaHHBIE M0 OTKA3aM, KOTOpble ODLIMHO HE NOCTYIHE
JUIA SHATHTHKOB, MOTOMY YTO OHH XapaKTePHIYIOT H3NETHe, KOTOpOe He
(YHKIHOHHPOBANO, KK NEPBOHAYANBHO NMPEANOIaranock o, TakHM ob-
pasoM, MOTYT MOTEHUHANBHO HCTIONBIOBATECA B CYAeOHBIX HCKAX Npo-
THB HITOTOBHTENS HIIH 1A H3B/IEYEHHS KOHKYPCHTHBIX NPEHMYLLECTB.
IMozTOMYy HM3rOTOBHTENH, KaK NPaBHiIo, He obecnedydBaloT cBOBOAHBIH
AOCTYT K TakuM AanHbiM. H3-3a nedHunTa IaHHEIX MO OTKa3aM ueneco-
oDpalHe aKKYMY/JIHPOBATE HCTOUHHKH JAHHBIX H 3AIUHINATE AHOHHM-
HOCTE HCTOMHHKOB.

Yokl MpOBECTH KOMHHYECTBEHHYIO OLEHKY PHCKAZ HIH Ka4YeCTBEH-
HYH OLEHKY pHCKa, HeoOXoaumMa cooTBeTcTRyomas Hadopmauna. Hu-
thopMalHa I8 OUEHKH PHCKA MOWKET BEIHYATh JAHHBIE MO BOIMOKHBIM
OTKA3aM, BEPOATHOCTAM OTKA30B, YacTOTE OTKAI0B, PEXHMAM OTKA30B,
BOGMOMHEIM TIPHYHHAM, NOCAEICTBHAM OTKA30B H HEOTIPENENEHHOCTAM,
CBAZEAHHRIM C CHCTemoOil M oxpysawoweii cpenocil. B cnyyae cucrem ¢
JUTHTENEHEIM TIEPHOAOM IKCIUTYATALHH BOSMOKHO HATHYHE OAHHBIX O
WHCTOPHH» CHCTEMBI — CTATHCTHKE OTKA30B CHCTEMEl HIH €€ KOMMo-
HEHTOB, MPHYHHAX OTKa30B H Apyroil uadopmauud. B cayyvae HOBEIX
CHCTEM MOTYT HCTIONLI0BATBCA NAHHEIE MO AHANOTAM, eCH 3Ta HHop-
MALHA ABAAETCA AOCTYNHOM, & TAKHE HHTEPNOIALHA W IKCTPanonaiHs.
Beifiop aHanora oCyNIECTBASETCH © YYETOM PasiHyHeX (akTopos, Ha-
YHHAS OT NpHHALTEKHOCTH o0bexTa K onpeneneHHoll ofnacti npo-
MBILLUTEHHOCTH M 33KAHYHBAA KOHKPETHEIM crmocoDoM peanH3alHH
dyukumi Texunueckol cucremoil, HM3secTHH MeToas, GaHpyOMHecsH
HA TEOPHH BEPOATHOCTEH, MO3BOAAKIHE NPOBECTH OLECHKH BEPOATHO-
¢Ted HeOnaronpHATHLIX COORMTHIA 114 HOBOTO ODBEKTA MO AHANOrHYHOH
HHbOpMaLHKH 118 AHANOIOB, B TOM YHCIE A CHTYaUMii, Korga He ia-
GHKCHPOBAHO MPOMCILIECTBHA ¢ awanoramu [31]. B caysae neonpene-
fMeHHocTeH HevyeTkoil NMpHpoILl MOXKHO HCNOIBIOBATE OLUEHKH, OCHO-
BAHHEIE HA TEOPHH BO3MOmHocTeH [32].

CGop wumetomeiics uMHpopMauMH — o0BMHBIA crnocod NomydYeHHs
AaHHelx. YToDEl OUEHHTEL JOBEPHTENBHBIC HHTEPBANEI H HEONMpegeneH-
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HOCTH B HCCEIyeMblX NapaMerpax, MOXHO HCNONbL3OBATh CTATHCTHYE-
ckHil ananu3. B obwem cnyuae paHeble MOTYT KiacCHOHUHPOBATHCA
KAK AAaHHEBIE MO OTKA3aM (BEPOATHOCTH) M JAHHBIE MO MOCACOCTBHAM
orkasa (ywepd). [Ipu OTCYTCTBHM KakWX OBl TO HH OBUIO IAHHBIX,
BEMEHMAA JAHHBIX MO aHATOTAM, 008 HX MOMYYEHHA BO3MOEHHD HCNOME~-
JOBAHHE MHEHHH 3KCNEPTOB,

2.12.2. HeToMHHKH JAHHBIX

Hannpie MoryT OBITE MOMEIIEHE! B Pa3lHYHBIE KNACCH B COOTBETCT-
BHC C MX MPHIHAKAMH. DTH PauiM4Mi KIACCOB MOIYT NPOMCTEKATH M3
pazaH4HA HCTOYHMEOB MH(opmauuH. [IpH 3TOM B COOTBETCTBHH C HC-
TOYHHKAMH JAHHBIX OHH MOIyT ObiTh (B nopaake yOuIBaHMA npeanody-
THTEJILHOCTH):

®  AKTYSPHBIMH — peanbHbIC NAHHBIE W3 IKCMEPHMEHTOB C HAEH-
THYHBIMH (HWIH NoaodHBIMH) 00BEKTAMH B HACHTHYHEIX YCIOBHAX NpH-
MEHEHHA;

*  ONyOMHKOBAHHBIMH — PealbHBIE JaHHEIE, ONMYOIHKOBAHHEIE LA
MOA0OHEX 00BEKTOR B HASHTHYHBIX YCAOBHAX;

*  HHKEHEPHOH OUEHKOI — CYOLEKTHBHOE MHEHHE IKCITEPTOB.

Cyuecteyomme gaHHsle MoryT OwTe MogHbHUHpOBaHBI, YTOOEI
OHH Jy4IlI¢ COOTBETCTBOBANH KOHKPETHOMY mNpénHasHadeHuio. Ecan
HMEHIIHECA JAHHBIE MOAY4YEHE B HASHTHYHEIX YCIOBHAX, 3TH JaHHEE
MOWHO HEMOCPeACTBEHHO HCMOIL30BATE NIA OLEHOK PHCKA. 3To OnTH-
MANBHBI, HO HEYMACTO BCTpedarlMiica HAa npaxkTHke cny4aid. [pyras
CHTYALHA COOTBETCTBYET HATHYHIO JAHHBIX, MOJYYEHHEIX 118 YCIOBHI,
noaofHBIX HMeoHMed. B 3toM cayyae HeobxoauMo MoaHHLHPOBATE
3TH JaHHbIe, 9T00B ANANTHPOBATE HX K peanbHOM cHTyauWH. Ecam Hu
OIHH H3 ITHX CUCHAPHH HE PEATH3YETCA, LeIecooDpasHo HCNONbL30BaTh
onyONHKOBAHHEIE JAHHEIE, ECITH TAKOBRE MMewTed. B npoTtHeHOM cny-
yae creayer HCroNs30BaTe IJKCNepTHele oueHkM. [Mpyroii nomxon co-
CTOHT B TOM, 4T0DB B3ATH CYIIECTBYIOIIHE AaHHBIE UTA NONOOHOH CHe-
TeMEl, BEPHPHLIHPOBAHHON NMPH OTIHYAKMIMXCE YCIOBHAX, H CPABHHTE
ypoBHH Harpy3ok. Mmeromnecs naHHble Mo 4acToTaM oTKasos HeoOxo-
IHMO CKOPPEKTHPOBATE C YUETOM pasiHyMa Harpysok. [Ipu stom MoryT
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HCMONBIOBATHCA DAHECOBCKHE MeTOfbl AMA KOMGMHMpOBAHHA O0BEK-
THBHOH ¥ CYDBEKTHBHOH HHQOPMALIHH.

O61Me (BHA0BEE) JaHHBIE — NAHHBIE, KOTOPBIE OBUTH MOAYHCHE! A4
MALIHH WIH CHCTEM, ARNAIOMIAXCA NOAOGHEIMH, HO He 0DA3ATENBHO
uneHTHYHBIMH. HanpHMep, BHAOBLIE JaHHEIE M0 OTKAIaM HACOCa MOTYT
GBITE NOMYYEHB! 1A PA3IHYHBIX THIOE HACOCOB, HCMOABIYEMBIX B pas-
AHYHBIX CHCTEMAX, HANpHMEp, NepexaukH (ra3s, HedTs, BOJA). NoBonk-
HO 4acTO, BHAOBHE AaHHbIE — SOHHCTBEHHAA NOCTYNHAA HH(OPMALHA
Ha HAYATBHEIX CTAAMAX OUEHKH PHCKA, HO HCNOMB30BATH HX HeobXonH-
MO ¢ BOTBIIOH OCTOPOMHOCTEIO, NIOTOMY YTO OHH MMelOT 00IIHH Xapak-
tep. [ogo6xan ofmas wHpOpMaIHA MOKET NPHMEHATLRCA HA HAYa/lb-
HBIX CTAQMAX OLEHKHM PHCKA, HO AN MONY4YEHHA ANEKBATHEIX OLCHOK
HeoOXOIHMO HCNONEB3I0BATE DoNee CreLHATHIHPOBAHHBIE aHHBIC.

TaTensHeli aHATH3 pHCKa JomkeH DAIHPOBATECA HA JAHHBIX, KO-
TOPEIE ABNAIOTCA ANANTHPOBAHHEIMH K AAHHON CHCTEME, B OTAHYHE OT
BHIOBBIX NAHHEIX, HCTIONB3YEMEIX HA CTANHAX MPeABapHTENBHOMO aHa-
A3, AJaNTHPOBAHHBIMKE JAHHEIMH MOTYT OBITE JaHHLIE, KOTOpEIE M0~
MydeHBl A1 HIEHTHUHBIX CHCTEM H KOMNOHEHTOR MM JUIA MoA0OHLIX
cuctem. JlaHHBIE 110 PHCKY YACTO ABNANTCA JAHHBIMH, HMEIOLMMHCA Y
pOHIBOAHTENS CEPHItHON npoaykuuu. B cny4ae, KOraa OUEHKH PHCKA
NPOBOAATCA HA CTAIMM NPOCKTHPOBAHHA CHCTEMB, noaodHbE JaHHBIE,
KaK NpaBuio, OTCYTCTBYIOT, H @HANH3I PHCKA Ha 3TOH CTAIHH JOJIKEH
NPOBOAMTECA ¢ MCTIONE3I0BAHHEM POIOBLIX AanHeX. [locne Hauana Bbi-
[ycKa MPOAYKUHH HeoOXOAMMO MpoBecTH Gonee TIATENBHBIH AHATHI
PHCKA C HCTIONBIOBAHHEM BHOBE MONYYEHHBIX AAHHLIX.

NaHHEe MO OTKA3AM [N PAa3NHYHEIX KOMIIOHEHTOB H CHCTEM obBIM-
HO HE MAOCTYMHBL, H B 3THX CAYYasX MOTYT HCTONB3IOBATHCA PONOBHIC
JAHHEIE 0 BEPOATHOCTAM OTKazoB. B cay4ae OTCYTCTBHA noaobHbLIX
AAHHBIX MOTYT HCMONbIOBATHCA OLIEHOUHBIE IHAUCHHA.

B kauecTse NpHMEpPa POAOBLIX JAHHEIX MOTYT CAYXHTE NAHHBIE A
TeXHHYECKMX CHCTEM, COCTABHOH YAcThi0 KOTOPBIX ABMAKITCA JaHHBIC
/18 ATOMHBIX eKTpocTanumii [33].

bazw danHbix
Bassl JaHHBIX MOTYT KAAcCH(HUHPOBATRCA COMIACHO THNAM H He-
TOYHMKAM cofiepiauieHcs B HHX MHQOPMAlMH, HANPHMED, OHH MOTYT
6eTE HACHTHOHIHPOBAHE Kak 0aibl JAHHBIX MO ABAPHAM, CCITH OHH
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colepar MHOOPMALMIO O BEPOATHOCTAX OTKA3OE, M NOCHCACTBHAM.
Baza maHHeX Mower ObiTh HIEHTHOHUHPORAHA KaK BHYTpeHHAR Oaza
naHHeix, 6aza JaHHBIN NpeanpHaTHA, 0a3a AaHHBIX MpOLECCa HAH OT-
pacnepas Ga3a JAHHEIX, B 3aBHCHMOCTH OT HCTOYHHKA W PAMOK HHpOp-
matmH. CTATHCTHYECKHE JAHHBIC MO OTKA3AM, HMEIOLIHECH B IHTEpaTy-
pe, MOTYT HCMOAB30BATHCA JUIA OLEHKH PHCKA KOHKPETHOH CHCTEME!
nocne TIIATENBHOTO MX HCCHENOBAHHA HAa NPEAMET TNPHMEHHMOCTH.
[TpHMep HCCNEN0BAHHA MPHEMAEMOCTH NOAOOHLIX JaHHEIX PACCMOTPEH
B [34].

B 3naudTenbHON 4YacTH NHTEpATYPHBIX HCTOMHHKOR OTCYTCTBYET
KOHEPETHAA HHOPMALHA M0 0TKAIAM ¢ NPHBEIEHHEM YHCICHHEIX 3HA-
YeHHil, HanpHMEp YacToTel OTKa3oB. (TCYTCTBHE CTAHIAPTHIHPOBAH-
HOM perMcTpalHH JaHHBIX H METOAONOTHH HX MONYYEHHS BEIyT K He-
0OX0IHMOCTH HHTEPNpPETALIHH 3THX 3Ha4eHHi. Hanpumep, ecnn npHee-
[IEHO CpelHee 3HAMEHHE YacToThl OTKA30B, BONPOCOE, KAK MPaBHao, He
BOIHMKAET (XOTA M3BECTHO, YTO Me[HaHa, 3a4acTylo, Asaserca Gonee
NpeACTABHTENLHON oueHKoi). Ecnu e npHBeneH AHanasoH 3HAYEHHH,
ero HeoOXoaHMO HHTEPNPETHPORATE HA NMPEAMET TOr0, IKCTPEMANbHEIC
JIH 9TO 3HAYEHHMS NAPAMETPA, HIH NPUBEIEH JOBEPHTENBHEIH HHTEPBaN,
M ec/lH 13, TO K4KOB [J0BEpHTEeNbHEIH ypopeHs. HekoTopEle HCTOMHHKH
MOTYT MPHBOAHTE COOTBETCTBYIOLIHE (DYHKUHH pacnpeleleHHs Bepo-
ATHOCTEH MapaMeTpa THNA HOPMANBHONO HWIH NOTHOPMANEHOIO, B TO
BPEMA KAK APYTHE HCTOUHHKH MPHBOAAT TONBKO CTAHAAPTHOE OTKIOHE-
uue., CaMu MeTos NpeacTaBneHHa HHGOPMALIHH MO OTKA3AM 3AYACTYIO
He craHaapTHiHposaHel, Hanpumep, ecnH NaHHBIE HCTIONB3YHOTCA ILNA
BHYTPEHHEr0 noTpefaeHHs H He CTAHIAPTHIHPOBAHEI B COOTBETCTBHH C
PEKOMEHIALIAAMH PYKOBOIAIIHX OPraHoB, QOPMAT HX MpENCcTaBlcHHA
MOWKET IHAYHTENBHO BAPEHPOBATECA /IR PASMHYHEIX OpraHH3auMi. 3a-
HACTYIO0 HMEIOLIHECH NAHHBIE 33TPYAHHTENBHO, 8 HHOTIA H HEBO3MOKHO
HCMONB30BATE, TAK KaK HEH3BCCTHA MPEICTABHTENbHOCTE BIDOPKH, CTa-
THCTHYECKAA JHAYHMOCTR, JKCMIEPHMEHTANBHEIE 3TO JaHHBIE HAH pe-
IyNLTAT CyGLEKTHBHOrO aHanuia sxcnepros M T.n. bes nonoGHol HH-
(hopmalmMK NaHHBIE He MOTYT ObITe NONHOCTEI) M AOMKHEIM 0Gpa3IoM
OLEHEHE.

OKpyKaIas cpeila TAKKE MONET OKA3bIBATL BO3NEHCTBHE HA NpPH-
YHHEl H MapaMerps OTKaszoB. Heywer sToro o0CTOATENLCTBA MOMET
NPHBECTH K TOMY, YTO NOJb30BaTENE OYIET HCNONBIOBATEL AAHHBIE BHE
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MX OHAMA30HA NPHMEHHMOCTH, NEIy4as Pe3yNbTaTel, BBOJALIHE B 3a-
GmysaeHne. Baken Takke cnocol npeacraBienns cucTembl. Hanmpu-
MEp, CHCTEMY MEPEKAYKH HHAKOCTH MOMHO NPEACTABHTE B BHAC Habo-
pa CHCTEM ¢ pasHuHoll cTeneHsio AeTani3aii. COOTBETCTBEHHO, 3TO
GyneT BAMATE HA Pe3yNLTAT AHANH3A NPHMHH OTKA30B.

2.12.3. CoppemenHble TEXHOJOTHH AHAJIH3A JaHHBIX

B mociefHes BpEMS BOIPOCHO MOHHMAHHE BAKHOCTH 33734, CBA3AH-
HBIX C AHAMH3IOM JaHHEIX: XpaHeHHeM WHOOPMAUHH, ONEPATHBHBIM H
HHTE/IEKTYANBHEIM €8 aHAIM3IOM, B TOM YHCIE C HCTIONB3OBAHHEM CO-
BpEMEHHEIX TeXHONOrHi, Takux kak Data Mining.

Texnonorus Data Mining (Haseisaetca Taoke kak Knowledge Dis-
covery In Data — ofHapymeHue 3HaHHH B NAHHEIX) HCCAEAYET TPOLEce
HAXOWKIEHHS HOEBIX MONE3HsIX 3HAHMA B Gazax manseix. Data Mining
HAXOOHTCH Ha MEPECeMEHHH PAVTHYHLIX HAYK, IMABHEIMH H3 KOTOPBIX
ARMAIOTCA CHCTEMB! (a3 MaHHBIX, CTATHCTHKA M HCKYCCTBEHHBIH HHTEN-
nekT [35]).

Bce MHOro0GpaINe 3034, pelaeMeix ¢ uenonssosantem Data Min-
ing, Mo HAIHAYEHHID MOMKHO YCTOBHO PA3leNdTh HA OMHCATENRHBIC H
MpeacKasaTenbHRIE.

Onucamenbisie 3a0a4yd OCHOBHOE BHHMAHHE YICNANT YIYHINECHHIO
MOHHMAHHA AHAMTHIHPYEMBIX TAHHBIX.

[pedcrazamenbibie 337390 NOIBONAIOT HA MEPEOM ITANE HA OCHO-
BAHWH H3YYeHHA Habopa JAHHEIX C HIBECTHRIMH PEIyNLTATAMH MOCTPO-
WTE MOJeb, Ha BTOPOM 3Tane 3Ta MO HCTMOABIYETCA 1A MpEicka-
3AHHA Pe3yIETATOR C HCMONEIOBAHHEM HOBBIX HADOPOB NAHHEIX.

Mcnons3oBanne COBPEMEHHBIX TEXHONOTHA aHanu3a JaHHIX (rae
9T0 BOIMOMHO) TIPHIBAHO NMOBBICHTH AIEKBATHOCTH AANHBIX JUTA 33134
OLICHKH PHCKA.

2.12.4, IKcnepTHbIe OUEHKH

Bee focTynHBIE JAHHKIE AOMKHB HCNOB3OBATHCH, vyToDBl obDecne-
YHTE KOMHYECTBEHHOE ONHCAHHE CHCTEMBl HIH KOMIOHEHTOR CHCTEMBEL.
B ciyuae HOBBIX CHCTEM, NaHHEIE LENecoODPAsHO MONY4aTh HHTEPHO-
nAuMei WIH IKcTpanossuMeil cymecTyiowed WHOOPMALMH 1I4 N0-
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NoGHBIX CHETeM (AHANIOTOB) MM AAHHLIX JUIS HIBECTHBIX KOMIOHEHTOB,
KOTOphIE BXOOAT B COCTaB HOBOH cHcTeMbl. B ciydae OTCYTCTBHA H3-
BECTHHIX AHAJIONOB MOMKET HCMONBIOBATECH MHEHHE IKCNEPTOB.

Fxcnepmom MOMET OBITh OYEHB KBATHOHUMPOBAHHEIH YENOBEK CO
JHAMHTEBHBIM ONEITOM H JHAHHAMH B onpelenenHol obnacti. OcHOB-
Heie TpeDOBAHMA K IKCNEPTY, MAEHTHOHMKALUMA W BRIGOP IKCNEPTOB, a
TAKOKE APYTHe BONPOCH!, CBA3AHHBEIE C MOATOTOBKOH M TPOBEJCHHEM
JKCHEePTH3E], NpHBEIeHE B [2].

Muenue KcnepTa Moxer OBITh ONPEIENeHD Kak SBPHCTHYECKHA
nponece chopa MHGOPMAIHE HIH OTBETE HA BOMPOCH MO KOHKPETHRIM
npoGnemam B kakoi-nuGo 06nacTH 3HAHKA. B KOHTEKCTE HAILIMX MHTE-
pecoB pedb NODKHA MATH O MOJYYEHHH 3KCTICPTHRIM TIYTEM IHAYEHHH
BEPOATHOCTEH MpOHCIIECTBHA (OTKA30B) W NOCNENCTBHH ABAPHAHAIX
cutyaumii (ymepoa). [lpouecc momyyeHHs IKCNEPTHOH HHPOPMALIHH
MoskeT GBITH ONpeneneH Kak GopMaTibHBI Npollece Mmony4eHns HHop-
MalMH HAH OTBETOBR HA BONPOCH 00 ONpPENENEeHHBIX KAaTCrOpHAX, TAKHX
KaK 4YacTOTA OTKa30B, MOCAEICTBHA OTEA30B H OEHIacMOoe BpCMA I
orkasza. MHeHHe IKCnepra He JOMKHO NMPOTHBOTIOCTABAATECA TOMHBIM
THAYEHHAM HAASKHOCTH (€C/TH OHH HIBECTHBI) H AHANHTHYSCKHM METO-
JAM OlLIEHKH PHCKE, HO AOMKHO HCMONB30BATHCA KAK JOMOITHEHHE H Kak
MOAroTOBKA K HHM.

Komucchs no agepHomy yperyauposammo CILA  (Nuclear
Regulatory Commission - NRC, 1997) naccuuuupyer npobIeME
IKCMEPTHOTO AHANHIA HA TPH CTEMEHH CNOKHOCTH A, B uC (om
1abn. 2.22) ¢ veThpbMa yposHaMH wecnenosanns I, IL, 1 u IV, kak no-
kasaHo B Ta0n. 2.23.

Llenk MccnenoBaHHa H MPHPONA HCCAENYeMOro ABNEHHA HWIH Mpo-
ecca ONpEIendoT YPOBEHb HCCNENOBAHHA, KAK 3TO MPEICTARICHO B
tabn. 2.22. Ipx 3TOM HCTIONB30BAHHE IKCTIEPTHHIX OLEHOK MOSBOMACT
NOArOTOBHTE KOMHYECTBEHHYI0 Dasy AnA BeIDOpa ONTHMATBHOTO pelle-
HUA B cHowHBX cHTvauuax. OmHako cnefyeT HMeTbk B BHIY, 4TO Ha-
NEKHOCTS TAKHX OLEHOK 32BHCHT OT HHQOPMHPOBAHHOCTH IKCTIEPTOR H
BOGMOMHOCTH H3MEPEHHSA 3TOH HHQOPMALHMA MPH NOMOLIH Pa3NHYHLIX
WIKAN W nokasartened [36].




Tabnuua 2.22

Crenenn caokuocTs npobaemel

CTeneHs CIoRHOCTH Onncanne
A beccnopusii, npenefpesxuMulil puek
B 3HAUHTENbHAA  HEONPEACACHHOCTD,  CYIIECTREHHOE
parHoodpaIne, CNOPHEIA, COMHHTENLHET
C Becema cnopHeiil, cymecTennnil pHck, oueHs ciok-
HBIE

TaGnnupa 2.23

Ypoeuu HeTeN0BAHHS

YpopeHs TpeGosanns

I OueHka MOGCAH, OCHOBAHHAS HA THTEPATYPHEIX JAHHBIX W ONBITE pa-
GOTHE H OLIEHKA HEOBXOAHMBIX BETHYHH
I OueHka BEPHANTOR FPYTIINOHA JKCMEPTOR M OUCHKE HeoGXOZMMEIX na-
paMETPOB
I Paciinpennas rpynna skenepros nyreM oSCY#IEHHN OUEHHBAST BAPH-
AHTH W OUSHHBACT HEOOXOAHMEIE NAPAMETEI
v CREUHATHCT OPraHNIOBLIBAET FPYTINY IKCOEPTH, KOOPIMMEPYET HX
paboTy, HAnpasnAeT AelaThl JKCNEpTOR HALTEKALIHM 06pasoM, arpe-
THPYET MHCHHS H OLUCHHBAET HeOOXOIHMEIE NAPAMET I

ffxann u noxazamenu

JlioGas Monens coGeITHA WK MpOLECCa ABIAETCH AMIIE HEKHM NPH-
DmicKeHHEM K peanbHOCTH, KOTOPYH oHa orpasaer. TMpudem coortHo-
LIEHHE MEWIY MATEMATHYECKOH MOJENBI0 W 3THMH CODHITHAMH HIH
NpoUEecCaMH TeM Jydile, 4emM B Oonblued CTeneHH KOJNHYECTBEHHEIE H
KAYECTBCHHLIE XapaKTEPHCTHEH 3THX coDBITHI MM NpoleccoB nonia-
HTCA HIMEPEHHIO, B Ka4yecTBe MIMEPEHHA MOMKET NMOHHMATHCA MpoLe-

Jypa onpeneneHHd (KaYeCTBEHHOTO WIH KOMHUYECTBEHHOro) 3HayeHus
BENTHYHH ¢ HCMONB30BAHHEM KaKoi-nHbo Mepbi.
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JnA OLEHKH Ka4eCTBEHHBIX H KOIHHECTBEHHBIX XapaKTePHCTHE 00k-
EKTOB (ABMCHHH) 3a9acTY0 CTPEMATCA YCTAHOBHTE COOTHOLICHHA MEHK-
ny obBeKTamMH B BHae Yncen. [losToMy HIMEpEHHA B HEKOTOPOM CMEIC-
¢ MOWHO pPacCMATPHBATH KaK MpPOLEcC YCTAHOBICHHA COOTHOLICHHA
MeRIy 00BEKTaMH HIH NpH3IHAKAMH O0BEKTOR M YHCIAMH H3 ONpee-
NEHHOH YHCIoBOH cHeTeMel. B obmem cayuae neobxomumo HaiiTh me-
Py, MO3BONAKILYI0 BHPAIHTE COOTHOLIEHHA MEXIY ODBCKTAMH MIH
npHIHaKaMH O00BEKTOB B BHJE uHCen W/HNH nokasateneid. [Ipu sTom
HEOOX0AHMO HMETh B BHIY, YTO pPasiH4YHEE 00BEKTH H HX NPHIHAKH B
pasHol CTeNeHH MOAJATCA H3MepeHHAaM. Ha cnocod e HaMepenus
OKA3LIBAIOT BAMAHHE TO, Kakad wH(opMmauua tpedyerca, u Heobxomm-
Mad To4HeCTs HHGopmaunn. Tax Kak OCHOBHAN 3a7a4Ya HIMepeHHH 3a-
KIHYEETCH B TOM, YTOOL! ONPEJSINTE HEKOTOPYID MEpy, KOTOpas OacT
BO3MOKHOCTE BBISBHTB COOTHOIIEHHE MCHIY 3TOH MEpoi M Hccnemye-
MOH BEIHYHHOH B BHIE, HANPHMED, CHMBOJIOB WIH YHCE/, PA3HBIE Cro-
coOElI H3MEPEHHN NPHBOAAT K BRIGOPY pasnHYHLIX NMpPaBHA 3aJaHHA CO-
OTBETCTEYIOIIHX THCEN. 3TH MPaBHIa ONpeNeisioT WKAIL, THIT KOTO-
PBIX 32BHCHT OT XapaxkTepa OnepalHi, MPOHIBOAHMEIX ¢ HCCNEOYeMBIMH
BETHYHHAMH,

Ctporo rosops, 3ajaya HIMEPEHHA CBOHCTB HWIH NPH3IHAKOB ¥ 005-
EKTOB ABMAAETCA HEMPOCTOH H HMEET CaMOCTOATE/NBHOE 3HaveHHe. Tak,
NPOLEce HIMEPEHHA CBOHCTE MOMET OBITE PEATHIOBAH B PA3HEIX LIKA-
NaxX, Kaw1ad H3 KOTOPEIX XapakTepHIYEeTCA NOMYyCTHMBIM nMpeobpasosa-
HHeM JaHHbIX. [TosToMy B NpakTHKe HIMEpeHHH HCNONBIYIOT PasiH4-
HEIE THIB WKAL Jlanee npHBeNeHs! OCHOBHEIC THIBI WIKAN H HX Kpat-
Kad XapaKTepHCTHEA.

o  [llkara naumenceanuti (HOMHHANTEHAS) HABNAeTCHE Hanbonee
NpocToi M3 Beex WKan, MoxeT OBITE HCMIOAB30BAHA 8 YCTAHORICHHS
IKBHBAMEHTHOCTH IEMEHTOBE OTHOCHTENBHO PAcCMaTPHBAEMOTO MpH-
snHaka. [Ipu 3TOM B Npolecce HIMEPEHHA HEKOTOPOTO MPHIHAKA 00BEK-
TY CTABHTCA B COOTBETCTBHE HEKOTOPEIH CHMBON MIH 4Mcno (Homep),
JMHIIE OTAHYAIOWIEE OJHO IHAUEHHE NpH3IHAKA OT Apyroro. Jdpyrumu
CIOBAMH, CHMBOJIEL HIH 4YHCHA MCMONBIYHOTCA I8 YCTAHOBIEHHS MpH-
HAWIEKHOCTH 00BEKTa K HekoTopoMYy Knaccy. Beem obwexta onHoro s
TOMO e Kiacca CONOCTARIAETCA OJHH H TOT e CHMBOI HIH YHCIO, a
o0BEKTAM Pa3HBEIX KIACCOB — Pa3HbEle CHMBOJB HIH YHcna. OTHOIEH#HE
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MERITY ODBEKTAMM, NEHAILEe B OCHOBE MOCTPOSHHA TAKHX IUKAN AB/A-
€TCA pasiHuHeM WIH ToxaecTBoM. [Ips 3TOM OCHOBHOE NPABHIO B 3THX
WIKANAX — HE MPHAHCHIBATE OJHOTO M TOrO #e CHMBOJA (MHCIA) PA3HBIM
KIIaccaM M/IH pasIHYHBIX CHMBOIOB (YHCEN) OJHOMY H TOMY e KIaccy.
HonycTHMEIM npeolpazopaHHeM B LIKATAX HAHMEHOBaHWH, He HCKa-
MAKMHM Pe3yIbTaTOB HIMEPEHHH NPH3IHAKOB B 3TOH WIKANE, ABNAETCA
BIAHMHO OJHO3HAYHOE COOTBETCTBHE MEMIY NBYMA MHOKECTBAMH 3HA-
YeHHH MpHIHAKOE, YacTHEIM cyyaeM IIKankl HaHMEHOBAHHH ABNAETCH
GHHApHAA WKANA, COCTOALIAN M3 ABYX IEMEHTOR, 0D0IHAYAEMBIX Npo-
H3IBONBHBIMKM CHMBONamH, Hanpumep: {+.-} wan {0,1}. Ilpumepamu
MPHIHAKOB, HW3MEPAEMEBIX B LIKanaX HAHMEHOBaHHH, MOTYT CIYKHTh
MapKa aBTOMOOHIA, MOJT YMeNOBEKa, HA3BAHHA 00BeKTA.

o  [lopadwosas wxasa WK WIKana nopaaka. B nononnexue K pas-
AHYHED ODBEKTOR M0 3HAYCHMAM MPHIHAKOR YCTAHABIHBACT OTHOLICHHE
nopAaka ofBEKTOB OTHOCHTENBHO paccMmarpHeaemoro npuiHaka. [Ipu
ITOM MPHIHAKY O0BEKTa CTABHTCA B COOTBETCTBHE, HampHMeEp, LEnoe
HIH HATYPAIBHOE MHCAO, KOTOPOS MOMKHO HHTEPNPETHPOBATh KAK 3HA-
YeHHe MpH3Haka B Dannax (oTo0pakeHHA MOpANKA, ONpPENENeHHOrD Ha
MHO¥ecTBe ODBEKTOB «MeHblle, yeM», «Donkiue, yem», «pasHon). [o-
BOPAT, YTO YNOpAAOMeHHEIE 00BEKTHl paHmupoBaHsl. [lomycTHMBIM
nmpeobpajopaHHeM, He HCKAMAIIHM Pe3yNbTaTel HIMEpeHHH npH3Ha-
KOB B IIKANAX MOPAIKA, ABAAETCH NPOH3IBOJIBHOE MOHOTOHHO BO3pac-
Taouee oTodpakenne, Wi GyHKUHA MERIY IBYMA MHOMECTBAMH 3Ha-
qeHHil npuinaxos. [IpaMepaMu NpHIHAKOB, HIMEPAEMEIX B NOPAIKOBBIX
WKANAX, ABAKIOTCA OUCHKH Ha JK3ameHax, Dannsl 3a BEICTYIUICHHE B
OTAENLHEIX BHAax crnopra. [log4yepkHem, 4TO B MOPAAKOBEIX WIKANAX
HENOMYCTHME! apH(pMETHYECKHE ONepaLiHH.

o  Humepsanrbhan wixara WiH Wkana naTepeancs. B nononHenne
K MOPAAKY MIEMEHTOB N0 IHAYSHHAM NMPHIHAKOB YCTAHABIHBAET pABEH-
CTBO HHTEPBANOB 3HAYEHHH paccMaTpHBaeMEBIX NpH3Hakos. [IpHIHAKY
o0BEKTa CTABHTCA B COOTBETCTBHE, KaK MpaBHio, AeHCTRHTENBHOE YHC-
710, PABHOE IHAYEHMIO 3TOro npHiHaka. Takum obpazom, 4Hcna 371eCh
CUYMAT 1A OTOOpaKeHHA BENHYHHEl PAlTHYHHA MemIy cBOACTBaAMH
obbekToR, HuTepRaneHble IWKATE 0AHOIHAYHE! ¢ TOYHOCTBIO A0 NTHHEH-
HOTO mpeobpajoBaHus: x; = ax, + b, rue {x;} Habop Mamepenui, {x;}
npeobpaszoBannsii Habop Hamepenni, a#(). OcHoBHOE OTHOWEHHE, Xa-
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PaKTEpHOE 1A MHTEPBANBHOH IKANH, — PABCHCTBO HHTEPBANOE HITH
pasnocteii. [IpiMepaMi HHTEPBAILHBIX LKA ABIAIOTCA TEMINCPaTYpa B
wranax @apenreiita ¥ LlenkcHs, pamnHuHBC WOKATH KaleHIAPHOTO
BPEMEHH, e MEPexo] W3 ONHOH WKANEl B APYTYIO OCYIIECTBAACTCH
nyTeM auHeiiHoro npeodpasoBaHni.

o [lixara omuowenuti. B 1oNONHEHHE K PABEHCTBY HHTEPBAIOB
N0 IHAYCHHAM NPHIHAKOB MO3BOJAAET YCTAHOBHTE PABEHCTBO OTHOLIC-
HHi 3uavennii npuasaxos. B npouecce WaMepeHHs npuiHaka o0beKTy
CTABHTCA B COOTBETCTBHE NCHCTBHTENBHOE YHCIO, PABHOS 3HAYCHHIO
aroro npusHaka. Takum obpazoM, B INKanax OTHOWEHHH 4HCHa OTO-
GpakaloT OTHOWEHHA BEIHYHH, H NPH HCTONLIOBAHHHM TaKHX LIKAM
peus uaeT of W3MepeHHAX B ODLIENPHHATOM CMBICAE 3TOr0 cnosa. Ile-
PEBO/ M3 OJHOH IIKATLl OTHOLIEHHH B APYTYH OCYIIECTBIAETCA C HC-
MONBE30BAHKEM npeobpasoBanus x; = cxy, rae ¢>0. [Ipamep npHsHaKoB,
HIMEpAeMbIX B IIKaNe OTHOIWEHMH, — paccToAnie B QyTax H MeTpax.
XapaKTepHEIM CBOMCTBOM 9TOl WIKANE ABNAETCA HANHYHE a0CONKTHO-
ro Hy .

OcHOBHOE PABHAO 1S YCTAHOBIEHHA THIA WKAME ~ BOIMOXKHOCTD
npeofpaloBaHHA YHCAOBEIX 3HAYEHHA MPH COXPAHEHHH HEHIMCHHBIMH
BRINONHAEMBIX e GyHEUHA. Bee THIRI LIKAT MOIYT CHYKHTE MEPaMH,
HCTIOMB3YEMBIMA /18 OLEHKHM ToKasaTened HcclemyeMmblx OOBEKTOB.
OHaKo Mepa H NMOKA3aTeNb — PajHble MOHATHA. YacTo BMECTO HIMEpe-
HHA 3HAYEHHA, HANpPHMEp, NMepeMeHHON X, KOTOpYK HIMEPHTL HEBO3-
MOMHO, HaMepReTca nepeMerHas Y, cazannan ¢ X, B sToM ciy4ae me-
py ¥ MokHO HCo/b30BaTh Kak nokazatens X, Jlna nogofHEIX nokasa-
Teneil XApaKTEpPHO HAMHYME AOMOMHHTENLHOIO HCTOMHHKA OWHOOK,
KOTOPBIH OTCYTCTBYET B HENMOCPEACTBEHHBIX HIMEPEHHAX.

[Mokazarens B 3TOM CMBICIE €CTh CPEACTBO NepeaayH HHPOPMaLHH O
nanHoM ofbexTe. B pasHeIX CHTYAUMAX OT nokasarens Tpedyerca no-
Ay4eHHE pasHeIX Konn4decTe HHbopmaunn. Henonesyemeie B npakTHye-
CKO AeSTENLHOCTH MOKA3aTENH MOKHO PasIenHTk Ha TPH rPYTN.L.

. Accoyuamuensie noxazameny yCTAHABIHBAKT TONLKO acco-
LHALMIO Mexay oOBeKTAMH, NMPHHALNEKANHMH IBYM PaflH4YHBIM CO-
BOKYMHOCTAM. B kavecTse npasuna Ans HASHTHOHKALMH 3[ECH HCMOb-
IYETCH LIKATA HAHMEHOBAHHH.




. Moxazamenu owepednocmu ONPEAENAIOT NOPANOK PACONO-
KeHHA 0OBLEKTOB B COBOKYNHOCTH M MOKA3LIBAIOT, KAKOH M3 IBYX npes-
METOB pacnonodeH BeLIe B MpHHATOM MaciuTabe. Takum ofpazom, no-
Ka3aTe/b 04epeaHOCTH HeceT B cebe Donbiue wrdopmalmm, Yem acco-
UHATHBHEIA NoKazaTens.

. loxazamenu xoauvecmea, B CBOW oYyepens, HecyT B cebe
ropasao Goaslie MHOOPMALMH, YEM ACCOLMATHBHEIE H MOPSAKOBbIE,
OHH TO3BONAIOT MPENCKAILIBATE, HCXONA W3 HALIMX 3HAHMA o cBolicT-
Bax 00BEKTOB, YTO NACT HX COMETAHHE.

IMpakTHyeckas nonesHocTs MoOBOro MoKasaTens oNpeIeifsercs ero
CNOCODHOCTRIO K BRINBICHHIO CYIIECTBEHHBIX CBOHCTE 00BEKTOR H CBS-
3efl B cTpykTYpe Momened W yaobereoM mpuMenenns. OnHako moboii
MOKA3aTe/lb WMEET JIHILUE BCIIOMOTATENBHOE IHAMEHHE H HYXEH JIHIIG
MOCTONBKY, MOCKOABKY MOMOraeT NpPOBECTH aHANH3 W BRIOPATH ONMTH-
MATBEHENH BAPHAHT PelICHHSA.

Ipn pemenyn GonemwmucTEa Npobnem TpebyeTca yYeT MHOMHX no-
Kajatesnell W KpuTepues. Kak nmpaBwio, npeiie BCero, onpemensercs
HaGop 00beKTOB, MONNEWAIIMX AHANHIY, M BAPHAHTOR PEIIEHHS MpO-
Gnemel — aremepuamue. Bubop ankTepHaTHE OCYlLECTRANETCH Ha OC-
HOBE Kpumepues u yerei.

B 3aBHCHMOCTH OT MPHPOIBI HCCNEAYEMEIX OOBEKTOB M HHpOpMa-
UHH, HeoOXOIMMOH AN NPHHATHA pelleHHH, PasNHYaloT paliHYHEE
BHIIBI Lienei W kpuTepres. Hanpumep, uenu MoxkHO knaccHduumposars
KAK Ka4eCTBEHHBIE H KONHYECTBEHHLIE. ANBTEPHATHEEI, B CBOK O4Me-
PEE, MOKHO PasieNHTE HA (DYHKUHOHAIELHEE H onepalHoHHEe, OyHE-
UHOHANBHBEIE XAPAKTEPH3YIOT PasHHLY B BHAe (aBToMOOHIE M aBTOGYC
KaK Cpe[cTBa TPAHCNOPTa); ONEPalHOHHKIE e XaPaKTEPHIVIOT PasHHILY
B CTENEHH (PaslHYHbIC KOHCTPYKLMH ABTOMOOHIA, oDecnedmpaiolme
PeleHHEe OIHOH H TOH Ke 3a1a4mu).

Bribop aneTepHATHE MOMKET OCYILECTBAATECA, KOTAAa OHH KOJHYECT-
BEHHO HIH KA4YECTBEHHO CPABHMMEL [IpH 3TOM MOMCK HEKOEro «OITH-
MAIBHOTO» PEILIEHHA 3a9acTYH OCYLIECTRAAIOT ¢ HCMOMB3OBAHHEM JKC-
MEPTOB. 3a1a4ya KCNEPTOB 3AKNIOMAETCH B CPABHEHHH H OLEHKE BO3-
MOMHBIX AIBTEPHATHE H BOOpe H3 HHX Hanbonee onTHMankHoi (on-

THMANBHEIX B HEKOTOPOM CMBIC/IE) 110 OTHOLIEHHID K 3a1aHHEIM KpHTe-
pHAM (e ).
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Memodm 3xcnepminx OYeHoK

bonemme TpyIHOCTH NPH aHaNH3€, OLEHKE W YTMpaBJeHHH PHCKOM
CBA3AHEI HE TONBKO C HENOCTATKOM HANEHKHBIX JAHHEIX, HO H C HEODXO-
AHMOCTBID paspaboTKH COOTBETCTBYIOIIMX Mozeneil, KoppexTHo# obpa-
GoTrON MHQOPMALMH W MPHHATHEM aneKBaTHRIX pemeHHii. [Ipu sTom
HCONEIYIOTCA MHEHHA 3KCTEPTOB B COOTBETCTBYWIIHX ofnacTax.
BO3MOMXKEH y4eT MHCHHS OIHOTO JKCNEPTa HWIH IPYINE 3KCNEPTOB.

Hoenmughuxayus u ewbop 2pynnst 3KCREPMOd

Pasmep rpynnel 3KCNeproB AokeH OBITH ONpeNeneH Ha OCHOBAHHH
KOHEpeTHOH 3agayn. [pynna gomkHa OHTE JOCTATOYHO DONBIIOH, 4TO-
OBl AOCTHTHYTE TpefyeMoro pasHooOpaIHg MHEHHH, NOBEPHA K Pe3yib-
TATAM SKCMEPTHIB H HANEHKHOCTH pe3yasTaroB. LA yCTAHOBICHHA
CMNHCKA AKCMEPTOB-KAHIHAATOB AOMKHEl YYHTHIBATHCA NpPOBENEHHEIE
IKCMEPTHIE, KOHCYNETALMH C IHTEPATYPHBIMH HCTOMHHKAMM, TEXHHYE-
CKMMH 00IecTBAMH, MPABHTENBCTBEHHBIMH OPTraHH3ALMAMH H APYTHMH
XOpOILI0 OCBEIOMIEHHBIMH 3KcnepTaMH. [lpoliecchl HA3HAYEHHA M Bhl-
Dopa DOMKHB COOTBETCTBOBATE YCTAHOBIEHHBIM KPHTCDHAM [ Ha-
3HaMeHHA, Buifopa W yaanexua skcnepros. Hanpumep, ans swibopa
3KCMEPTOR Mo ceficMHYeckoMy aHanusy [2] HCnone30BANHCE ClemyHo-
[HE KPHTEPHH:

HATHYHE OMBITA B JaHHON npodneMe W HanHYHe myOnHKaLHi;

3HAHHE PATHYHEIX ACNEKTOR, CBA3AHHEIX ¢ MpobneMoi,

rOTOBHOCTE NPEIAraTh BAPHAHTE Ang o0cy#aeHHs ¥ OLITe Decnp-
CTPACTHEIM OLIEHIIHKOM;

rOTOBHOCTE 3ATPATHTE HEOBXO0AHMOE BpeMS H YCHIIHA 118 MpoBee-
HHA FKCTIEPTHIBI;

roToBHOCTh 3deKTHBHO y4dacTBOBaTh B febarax W obCYyRIEHHAX
s ofecnedeHHa Nony4eHHs HeoOX0IHMBIX OLCHOK H HHTEpPIpeTalHii;

KOMMYHHKa0EIBHOCTE, THOKOCTE H BeCnpHCTPacTHOCTS.

[pynna 3KCNepToR MR YCNEWHOro MPOBEACHHS IKCIIEPTHIEI N0~
Ha ORTE cOATAHCHPOBAHA MO COCTABY H HMETH LIMPOKHI CNIEKTP TOYEK

IPEHHA.
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Hanpumep, noaobHas rpynna MoxeT BKIIOHATE:

* CTOPOHHHKOB, KOTOpBIE 3IalHIIANKT KOHKPETHYI) THIIOTEZY HIH
TEXHHYECKOE pCLUEeHHE,

* OLEHIIHKOB, KOTOPBIE PAcCMATPHBAKT MOCTYINHBIE NaHHLIE, 3Ha-
KOMATCA C TOYKAMH 3PEHHA ONMOHEHTOB M APYIHX OUCHLIMKOB, Noj-
BEPralOT COMHEHHIO NPEICTABICHHbIC JAHHBIE H JOBOAL ONNOHEHTOR;

* KCMEPThI, KOTOPLIE 00NANAIT AETANLHEIMHE H IYOOKHMH 3HAHHA-
MH B KOHKpPETHO#H 001acTh, BAaneioT METOA0NOTHAME OLICHKH PHCKA.

DKenepTel AOMKHE! GLITE 3HAKOMBI C MPOSKTOM, KOHCTpYKuHe#, pa-
DoTod, obcnyKHBAHHEM, HANEKHOCTHI) M TEXHHYECKHMH ACTEKTAMH
0DOpPYIOBAHHA M €r0 KOMMOHEHTaMH, a Takke cnewndHxoil nposene-
HHS HHCTeKuHH, CymecTeenen smGop moaeii ¢ Ga3oBEIMH HHKEHED-
HBEIMH HAH TEXHOIOTHYECKHMH 3HAHHAMH; OJJHAKO, OHH He 0DA3aTeNnsHO
NOMKHEl OBITE HHMEHepaMH. Bo3MomHO, clenyeT BEIIOMHTH OHOTO
HITH ABYX 3KCMEPTOR B 00/IaCTH yNpaBneHHa co 3HaHHeM o0opynoBaHHA
H €r0 KOMMOHEHTOB, ONHOIO HIH IBYX 3KCNepToB ¢ Oonee LIHPOKHM
3HAHHAMH 000OpPYIOBAHMA H KOMIOHEHTOB, a TAKKE, OHOTO HIH ABYX
IKCOEPTOB CO 3HAHMAMM B ODNACTH AHANH3IA PHCKA W NPHHATHS peie-
HHH C Y9€TOM PHCKA H ONBITOM HX HCMNOAB30BAHHA B 00JACTAX, HMEH-
HIHX OTHOILEHHE K MPEAMETY dKCIEepPTHIAL.

Habnronarenn Moryt ObITh NMpHrialleHsl YYACTBOBATH B MpOLECCEe
3KCepTH3bl. OHH MOTYT Y4acTBOBaTE B ODCYMICHHE, HO HE B DOPMH-
POBAHHH 3KCNEPTHOTO 3aKmiogeHns. [Ipuyem cocrae ¥ BKiaj Habmona-
TeNleH CYLIECTBEHEH JUIA YCNexa Mpouecca IKCNepTHIk,

B coctas Habmogateneii MOTyT BXOAHTS:

* CTIELHANHCTEl H3 HAYYHO-HCCNENOBATENRCKHUX NabopaTopHii ¢ onki-
TOM 3KCILTYaTalHH, paspaboTkH, HCCIENOBAHHH, HIH 3KOHOMHCTHI,

* CNEUHANTHCTEL B 00NACTH BEPOATHOCTHOTO AHATHAA.

Homxna 6eite cobpana uHQOpMALMA © JHAEPE IKCNEPTHIH, MNo-
MOLLUHHEE, 3KCnepTax, Habmoaarenax M peuensentax. Bee wenaiouine
MOTYT Y4acTBOBATE B 0DCYIKICHHAX B TEYEHHE BCTPEYH; OHAKO TOMBKO
IKCMEPTE! MOTYT OTBEYATE HA BONPOCH! Mo obcyxaaeMoi npobneme.

[ToaroroBka IKCNEPTHIBI, TPEHHHT KCNEPTOB, NOArOTOBKA aHKET H
COCTABNEHHE BOMPOCOB K 3KCIEPTAM, BhIABJEHHE MHEHHH IKCNEpPTOR,
ArperMpoBaHHE MHEHHH 3KCNEPTOB M JPYTHe ACMeKTH JKCMNepTH3Ib
KpaiiHe BawHBI AN8 NOCTIHKEHHA Uenedl sxcnepruisl. OHKM NpeacTaBas-
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0T OTAENBHYH 3aiaqy, BRIXOAALIYIO 33 PAMKH HALIEro PacCMOTPEHHA,
OT PellleHHA KOTOpOil 3aBHCHT KOPPEKTHOCTE OLEHOK pHCKa M sddex-
THEHOCTE MEp M0 YIPARIEHHID PHCKOM. 3[€Ck e PACCMOTPHM KPaTKO
HEKOTOPBIE ACTIEKTH MPOBEISHHA IKCMEPTHIEL

[Tposedenue axcrepmuis

IpH HCMONEIOBAHHH JKCTIEPTHEIX METOJNOB OLEHKH YacTo MpHMe-
HAKTCA MopAaKkoskie wkansl. HanpuMep, npu ouenke ywepba sonpoc
CPABHEHHA MOMET PELATHCA MO MPHHUHMY «DONBIIe - MEHLILE»; MpPH
OlIEHKE KAYeCTBA TEXHHYECKOro YCTPOHCTBA — MO MPHHLMHITY «Xyw®e -
ayumes. PakTHYECKH pedb HaeT of ynopagodyeHHH oObexToR no Habo-
py npH3Hakos. [Ips 3TOM OCYILIECTBIAETCA MOMapHoe cpaBHeHHe 00b-
eKTOB APYT ¢ Apyroum (pawaupoeanne). B Tabn. 2.24 npusenes npumep
pPAHAHPOBAHHA NATH OOLEKTOB MYTEM MOMAPHOTY CPABHEHHA OIHHM
skcneproM. [peanourenne oaHoro ofbexTa nepel ApYruM 0DOZHAYEHO
enHHHLECH, 00paTHAA CHTYaLHA HyJIEM.

PasanpoBaHHeli paa 118 00BEKTOB IKCNEPTHIB HMEET BHA:

04<05=<05<0] <03,
Tabnuua 2.24

PHE?I'H-IPI}BHH He NATH 00LeKTOB n¥yTeM NONAPHOTD CPABHEHHA

Homep 1 2 3 4 5 Hror
ofbekTa
| - I 0 | | 3
2 0 - 0 | | 2
3 | 1 - 1 | )
4 0 0 0 - 0 0
3 0 0 0 | - 1

JIna paHKHpOBAHHA MOMHO HCNOJIB3IOBATE APYIHE KPHTEPHH, Ha-
NPHMEpP, «NPEHMYLIECTBO» ONPEAENATh OLEHKOH «1»; «MeHbIIe» HIH
«XYHEN — OLUEHKOH «-1», pABEHCTBO — OLEHKOH «0».
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MosHO HCMONB30BATE H IPYNNY H3 HeckonskHx 3kcnepros. [Ipw
3TOM LenecoobpasHo NPOBECTH TECTHPOBAHHE, B3AHMOOLIEHKY JKCnep-
TOB H NPOBEPKY COIMACOBAHHOCTH MHEHHIA,

TecTHpoBaHHe MPENNOAaraeT pellleHHe JKCNEpTaMH 3ajJa4 M cpas-
HEHHEe MOIYYeHHRX Pe3yNLTaToB ¢ MiBecTHhIMK. [lanee crenyer npo-
BEPKA MO KpHTepHAM (Hanpusep, PHiuepa) Ha NpeiMeT NPHHALNEKHO-
CTH OLIEHOK PA3HEIX SKCTIEPTOB K O/IHOI reHepansHOH COBOKYTTHOCTH.

CaMOoOLEHKa COCTOMT B TOM, YTO B OTPaHHYEHHOE BpeMs KaIblH
3KCTIEPT OTBEUACT HA BOMPOCH CMEUMANLHO COCTARNEHHOH aHkeThl. B
pesynsTaTe mony4anT oueHKy B Gannax. CornacoBaHHOCTH MHEHHA
IKCMEPTOR MOWKHO OLEHHBATE MO BEIHYHHE KOMPHHIHEHTA KOHKOPIA-
LHH:

W= __2—1233 . (2.75)
n*(m’ —m)

rae S — cymMMa KBA/IDATOR OTKIOHEHWH OLICHOK PAaHIOB Kam10ro
ofBEKTA OT CPENHETO 3HAYEHHS, i — YHCAO IKCMEPTOB, M — YHCI0 00%-
EKTOB IKCNEPTHILL,

KoadpuumenT koHKOpIAUMM HIMEHAETCA B auanasode (<W<l, 0
COOTBETCTBYET MOJHOM HECOrNAcOBAHHOCTH, | — MoaHOMY emHHOAY-
LLTHHO.

C ysenHYeHHeM YHCAA IKCNEPTOB Ka4ECTBO 3KCMEPTHIE NOBHILACT-
cA. Konuuectso 3KcneproB, obDecnedyHBalollee 3aJaHHYH TOYHOCTE
MOMKHO OLIEHHTB, IHaA 34KO0H pacnpele/eHHA MHEHHH 3KCNEePTOB H Mak-
CHMAIBHO JONYCTHMYHO CTAHAAPTHYIO OWHOKY OLEHKH 5.

MHHHMANEHOE KOMHYECTREO IKCMOEPTOBR n, oDecnevHBaloNniee 3a1aH-
HYI0 TOYHOCTB, onpeaenaerca Gopmyioi

ek (2.76)

roe &, — CTARZAPTHOE OTKAOHEHWE, ONPENEAReMOoe No (ophryae
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L= i
S, = ,HI[].;"{m - D13 (x, - %)%, (2.77)

rae x — cpenHeapHMeTHHECKOE 3HAYEHHE OLEHOK IKCNEPTOB, m —
YHCIO OLEHOK, JaBABIIMXCA IKCTIEPTAMH.

Hna ynopagodeHHs oOBEKTOB MOMHO HCNONBIOBATE H IIKAME,
BRIIOMAIOMHE 4HCao oueHoK Oonswe apyx ¥ Tpex. [ns npumepa B
Tabn. 2.25 npecTaBneHa WKATA OLUEHOK BAXKHOCTH, BEIKYAKLIAA 3Ha-
veHus ot 1 mo 9.

TabGawu 2.25

[iIkaia A8 onpeleleHns MATPHILI CpaBHeHHI

Ouenka KauyecTReHHAR OUEH- [MoscHeHus
BAKHOCTH _ka
] OautakoBan  3nasn- | OObexTal (ANETEPHATHBL) HMEKT OIHHAKO-
MOETh BB panr
3 Cnaboe npesocxof- | CoobpaxeHHs 0 NPEANOMTEHHH OIHOMO
cTBO OfBLKTA Nepes APY UM Manoy teanTebHb
5 Cunshoe  (cyusect- | EcTh Hanewnbie AaHHEE O MPEBOCXOICTRE
BCHHOE) npeBocxOf- | oamoro obnexra
CTBO
7 Ouepnanoe npepoc- | CyulecTeyioT yBeauTeIbHME CBHICTENLCTEA
XOACTBO B NOEIY OIHOND o0BEKTA
9 Aficomoriioe  npe- | CBHAETENLCTEO B NONLIY NPEANOHTEHHA
BOCKOACTED ofnoro obLEKTa nepe] APYrHM B BRciIed
cTeneHy yoeaHTensHo
2,468 | INpomexyTouHbIE HenonkayioTea, KOTZa HeoOXOaHM KOoMIpo-
IHANCHHA MEHKOY | MHCC
COCEAHHMHE  OLIEHEA-
MH

PaccmoTpum cnocof pellieHHA 3a/a4d YNopaaoueHHs oDBEKTOB Mo
BAKHOCTH (BecaM) MPH 3aJaHHOH MATPHUE OTHOIIEHHH BECOB 3THX
0bBEKTOB.

[Mpennono#uM, YTo MMeercd n o0BexToR Ay, Az, ..., An H OYCTB
W={W), Wi, ..., W,) — BEKTOP OTHOCHTEILHEIX BamHOCTEH (BECOB) ITHX
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00BEKTOB, TAK YTO wa =1. [llpennonaraerca, 410 pe3yALTATHL MO-
=l

MAPHOro CPaBHEHHA OOBEKTOB MO BECAM OMHMCHIBAIOTCA OTHOLIEHHAMM

BecoB 3THX oDBexTOB. B 3TOM Colyuae pelyabTaThl MONApHOTO CpaBHe-

HHA ODBLEKTOR MOMXHO MPENCTABHTE B (opMe MATPHUE A paiMepoM

nxn:

Ay A Ay
..r'!| 'HF|J"W1 H"t.lﬁll"] 1""[-'"“"“
Az ww wan Wl Wy
-"dn w!};"'l W,,l'tltlf; “’rn;r;'l"ﬂ

Hecnoxno nokasars, 4To MaTpHua A obnagaer cBoHCTBOM

(2.78)

Aw = nw,

(A-nmlw=0, (2.79)
rae [ — eIHHHYHAA MATPHLA, W — BEKTOP OTHOCHTENEHEIX BECOB pac-
CMATPHBAEMEIX 00BLEKTOB.

JonycTiM, 4TO BEKTOP BECOB W HEH3BECTEH, a H3BECTHA TOJIBKO
matpHua A. Toraa ans onpeneneHus BecOB w Mo MaTpHue 4 cneayer
pewnts ypasHenue (2.79). [lockonsky panr matpuus A pases |, To n -
€QHHCTBEHHOE CODCTBEHHOE YHMC/O 3TOH MAaTPHILL, MOITOMY YPaBHEHHE
A2.79) umeer Henynepoe peweHHe. bonee Toro, 3To pelleHHe eIHHCT-

L

BEHHOE, DDNafaIlee CBOHCTBOM wa =], Do pemeHHe M €CTH HC-
=l

KOMBI BEKTOP OTHOCHTENBHBIX BECOB 00BEKTOR.

Tenepe AOMYCTHM, YTO AMEMEHTH dy MATPHLEL A NPeICTABNAIOT CO-
G0l He TOYHEIE IHAYEHMA OTHOLUIEHHH BECOB ODBEKTOB, @ HX OLEHKH,
MPEACTARICHHBIE IKCICPTAMH, TMPHYEM MO-MPEKHEMY BBIMTOMHEHO CO-
oTHOWeHne a, = l/a,. IToRaTHO, 4TO AnA Takoi MATPHLE! OLEHOK, BO-
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oble roBops, He BEIMOJHACTCA COOTHOLUCHHE gy du = dy, HEoDXOAHMOE
JUIA CYILECTBOBAHHA HETPHBHANBLHOIO pellexHs ypasHenua (2.79). [lo-
ITOMY BMECTO 3TOTO YPABHEHHA HYHKHO paccMaTpueare Donee obuwee
YpaBHEHHE BHIA

(A - A I = 0, (2.80)
TA€ A — MAKCHMATBHOE COOCTBEHHOE YHCIO MATPHIIB A (Apun).
YuuTeIBAA CKA3AHHOE, HECHNOWHO MOHATH, YTO MATPHLA OTpaXaeT
COTTACOBAHHEIE CYRISHHA TOIAA M TONBKO TOTIA, KOMA Amg = #. [IpH-
4eM, (Ams — 1) NPEICTABAAET MEPY HecornacoBaHHocTH. CHIBHOE OT-
JHYHE Aoy OT 1 YKAIEIBACT HA BHYTPEHHION HECOrNACOBAHHOCTE OLle-
HOK JKCTIEPTOM 3HAYEHHH MaTpHibl A H 0 HeOOXOMHMOCTH HX YTOUHE-
HHA, nepecmoTpa. Ecin e 3HavYeHue Ay, JocTaTodHo DAMIKO K 1, TO
HOPMHPOBAHHEH K | BEeKTOp W — peimneHne ypasHenus (2.80) — momHO
PRCCMATPHBATE B KAYECTBE NPHEMICMOH OLIEHKH OTHOCHTEBHBIX BECOB
paccMaTpHBaeMBIX 00BLEKTOB, BOCCTAHOBIEHHEIX M0 MATPHLIE OLECHOK A,
B cnegywomeil rnape npMeefeH MeTOL M MPHMED NONYYEHHS 3KC-
MEPTHLIX OLIEHOK B CJIV4ae HedeTKoH HexoaHnoi uHpopManyH.

2.13. PUCK, CBA3AHHBIN C OBJIYYEHHEM
HOHH3HUPYIOUIUM H3NTYYEHHEM

Jna pacuera BEpOATHOCTHBIX NMOTEPh W OOOCHOBAHHA PACXOMNOB Ha
PAIHAUHOHHYI) 3aAlHTY NpH PEANH3alHH NPHHIANE ONTHMH3ALHN
NPHHHMAETCH, 4TO oDnydyeHHe B KOMIeKTHBHOH addexTHeHoil noze B
1 wen-3e npHBoAMT K motepe 1 wel-roaa xu3HH 108 Hacenenna [37).

B obnactu maneix doz (menee (.5 3p) HHIHBHAYANBHBIH ¥ KOMNEK-
THBHBIH PHCKH BOSHHKHOBEHHA CTOXacTHHYecKHX 3(pekToB onpemens-
HTCA COOTBETCTBEHHO!

r=p(E)xr, xE, (2.81)

R = p(Sy) % re xS,, (2.82)
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r= [pi(E)xr, x EdE, (2.83)
L]

N
R=3r, (2.84)

rae P(E) — pepoATHOCTE NONYYHTE 103y E ; ¥ H R — HHOHBHAYAIEHBIH H
KONIEKTHBHBIA PHCKM, COOTBETCTBEHHO ; E W Sp — HHAHBHAYATLHAR H
KOJUTeKTHBHAA 3hdeKTHBHAR 1036, rg — KOMDHLIHEHT PHCKA OT cMep-
TEJLHOIO PaKa, CEPhe3IHBIX HACHENCTBEHHBIX 3(D(PEKTOB H HECMEpPTE/b-
HOTO paka (MPHBEIEHHOTO N0 BPeLy K NOCASACTBHAM OT CMEPTENLHOIO
paka).

Jna npodeccHonanbRore obmy4eHHa:

re=5.6x 107 [1/uen-38] npu E <200 m3s/ron,
re=11%10" [l/9en-38] npn E > 200 m3s/roa.
Jna HACETEHHNA:

re=73 %107 [l/uen-38] npu E <200 m3s/ron,
re=15x10" [1/4en-38] npu E > 200 m3s/rox.

Ina cobDBITHI ¢ TAXKENBIMH NOCASACTEBHAMH OT JETEPMHHHPOBAHHEIX
3heKTOB KOHCEPBATHEHO NMPHHHMAETCH:

r =F[.E}!' (2.35}
R =p(E) = N. (2.86)

PHCK NOTEHUHANEHOTO 00Ny eHHA ONPABIAH, SClH

R <(V-P-X)/u, (2.87)
R =< (V-P-X)/ aN, (2.88)
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— RN Loy

-

rae V' — sanosoii goxon; P — 3aTpaTsl HA OCHOBHOE MPOH3BOACTRO, X —
JATPATH] HA 3ALIHTY; 0 — LEHA PHCKA (MeHEMHBIH IKBHBANEHT eAHHHLB
PHCKA), HITH, eClIH

N — ===
Y (texO0c +1,,x0,)xCr SV -P- X, (2.89)

fml

rae O, — cpemmee cOKpallieHHe NepHoOMa MONHOUEHHOI JKH3HH B pe-
JYALTATE BOIHHKHOBEHHMA cToxacTH4eckux sdupexros, pasnoe 15 ner;

Og — cpenHee COKpallleHHe NEPHOAA NOMHOUEHHOMN JKH3HH B Pe3yibTa-
TE BOIHHKHOBEHHA AETEPMHHHPOBAHHEIX »pdexToB, pasHoe 43 net; Cr
~ [eHERHBIH IKBHBANEHT MoTepH | Yen-roja AKH3HH HACENEHHA.

IMpemen HHAHBHIYANBHOIO PHCKA JU1H TEXHOTEHHOTO 00myYeHHA THLL
a3 mepconana mpuuamaetca 1.0x107 B roa, ans wacenenns 5.0x10° p
rof.

Yposers npenefpesHMOro PHCKa pasnender ofaacTs ONTHMHIALMH
pHcka | obnacts Oe3ycNnoBHO MPHEMIEMOr0 PHCKA H COCTABNACT 10° =
roga.

2.14. PHCK-KOMMYHHEKALIHH

PHCK-KOMMYHHKALUHHE €CTh HEKMIl LeleHanpaBieHHBId o0MeH HH-
dopmaumeii o puckax [38]. MopManbHo OH MoMeT GITH ONPEEieH KaK
npouece nepesayn HHGOPMALMK CPEIH 3aHHTEPECOBAHHBIX CTOPOH 00
YPOBHAX PHCKA, JHAYHMOCTH MIH IHAYSHHAX PHCKA, PEICHHAX, AeHCT-
BHAX HIH NOJHTHKE, HMEIIWEH uensio ynpasneHne pHckoM. K 3anHTe-
PECOBAHHEIM CTOPOHAM OTHOCATCA: NMPABHTENLCTBEHHLIE OPraHH3aLMK,
dmpmMel, obiiecTBenHbIe 0GBEAMHEHHA, CPEICTBa MaccMenHna, npodec-
CHOHAMBHEIE OPraHW3aLUMHA, YMEHbIE, YACTHRIE JTHLIA.

[oa pHCK-KOMMYHHKALHAMH NOHHMAIOT TAKKe BCH HHOpMaLHIO H
NaHHBE, HeoOXOAHMEIE 118 YIPaRICHHA pHckoM, anpecosanHsie JITTP
[63].

Hayunaa MH(QOpMAalLHA O PHCKAX MOCTYNAeT K 3aMHTEPECOBAHHBIM
CTOPOHAM M3 PA3AHYHBIX HCTOMHHKOB. YCHIHA MO KOMMYHHKAUHAM
MOTYT ObITE Pa30HAPOBEIBANIIHMH KaK N8 HCTOUHHKOB HHOPMaLHH,
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Tak H ans ee norpebureneit. Ipeacrasnsiomme HAGoOPMaLHID O pHEKE
YACTO HANYIOTCHA, YTO HECTeUHANHCTEH HeNpPaBHIbHO BOCTIPHHHMAKT H
oueHHBaOT Ty HHQopMaumio. [TpeacTaBuTeNH ke HaceneHHs H obuie-
CTBEHHBIX OPraHH3alHH, B CBOK 04Epeilb, HMATYIOTCA, YTO HAay4HBIE CO-
ofiecTsa He BOCNPHHHMAIOT HX 03a0049eHHOCTH H He 3AHHTEPECOBAHBI
B NEHCTBMAX MO PeIleHHI) NpocThiX npobnem. B gaHHOM KoHTEKCTe,
MEiHa CPEICTBA 3aYacTyi0 CHIYHaT NepelaTyHKoM HHOOPMAUHK O pHe-
Ke. OaHAKO, KaK NPaBHI0, HX KPHTHKYIOT 338 H3IHIIHEE NpeyBeIHYeHHE
PHCKOB H APaMaTH3ALHID HAyYHRIX (AKTOR.

lpoinemsl KOMMYyHUKAL L.

Ananu3 npotieM pHCK-KOMMYHHEAIHH MOKA3LIBALT, 9T0 OHW 00y-
cnoBNeHsl npotnemami: coobileHNns, HCTOYHHKOB, KAHATOB H Momyya-
Tenei.

[Ipobnemsl coobiieHHs BRAKOYAKT:

®  HENOCTATOK HAaYYHBIX 3IHAHMI, NAHHBIX, MOojgeneH W METOAO0B,
NPHBOAALIHX K DOMBIIHM HEONPEIETEHHOCTAM B OLEHKAX pHCKa;

*  METOIBI AHAH3A PHCKA YACTO HEMOHATHEI /U4 HECTIELHATHCTOB.

MpofaemMsl HCTOYHUKOB BEIHYAKT:

*  OTCYTCTBHE AOBEPHA ¥ OTBETCTBEHHEIX CMELUHATHCTOR;

®  OTCYTCTBHE COTJIACHA Y IKCTIEPTOB,

®  OTCYTCTBHE MOJHOMOYHMH M PECYPCOB JUIA pellenHs npodiem
pHCKa,;

®  OTCYTCTBHE JAHHBIX AR ydera crneundH4ecKHx onaceHwii M
BosaHell HHAMBHIYYMOB H Co0DIIECTB;

e oOTcyTCTBHE COOBITHH 118 BEIABIEHHS OTPAHHYEHHH OLECHOK
PHCKA H pe3ybTHPYHOLHX HEONPENeNneHHOCTEH,

*  HENOCTATOYHOCTH MOHMMAHMA TAKHX KATETOPHH, KAK HHTEPECHI,
ofecnokoeHHOCTH, DOAIHH, MPHOPHTETHI, LEHHOCTH H NPEAMOYTEHHA
HHOHBHIYYMOB H PaiHYHBIX Fpynm,

®  HCMoNb30BaHHE GIOPOKPATHUECKOrD, HPHIHYECKOTO H TEXHH-
YECKOTO AIBIKOB.

[IpofaeMbl KAHANOE BEAHYAKT:

o  HeoOBEKTHBHOE, MpPEABIATOS, NPHCTPACTHOE, TEHAEHIHOIHOE
ocBellenne coOBITHI, KOTOPOE MONYEPKHBACT HX ApaMaTHYeCKHH Xa-
pakTep, yuepo;
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e MpeKACBpPEMEHHOE PACKPLITHE HHpOpMALHK;

e YOPOLIEHHE, HCKAKEHHE W HETOUHOCTE B HHTEPNPCTALMH TeX-
HHMECKOH HHpOPMALIHH O PHCKE,

[Npobaemst noaygarenei BRIKWYAIOT,

*  HENpPaBHIBEHOE BOCTIPHATHE YPOBHEH PHCKA;

®  OTCYTCTBME MHTEpeca K mpobieMaM TEXHMUECKHMX COMKHOCTEH
W PHCKA;

e KpaiiHIOI0 CAMOYBEPEHHOCTS B cnocobHOCTH H3bekaTb ymepoa;

*  YBEPCHHOCTH B YCTOHYHBOCTH K HIMEHCHHAM,

e  mnepeoteHKy 3EKTHEHOCTH PEryIHpYHOWIHX JeHCTRHI;

e kenaknde W TpeGopaHHe HAYYHO ONpENeNeHHOCTH,

*  HEWEIAHWEe HAXOOMTH KOMMPOMHCC MEXIY painH4YHBIMH THIIA-
MH PHCKOB WJIH PHCKAMH, CTOHMOCTBIO H BBITOIAMH,

*  TPYAHOCTH B BOCTPHATHH BEPOATHOCTHOH HHpOpMalMH, OTHO-
CALLEHCA K HOBRIM TEXHOIOTHAM.

[MoguepkHBas IWHPOKHHE CIAEKTP BONPOCOB, HCCIENOBATENBCKARA JTH-
TepaTypa M0 PHCK-KOMMYHHKALMAM COOTHOCHT NofoDHEE pasHoobpas-
HEle 000aCTH K COUHATBHON NMCHXOMOHH, 3KOHOMHKE, MAaCcCMEIHA, THH-
IBHCTHEE, AHTPOTNONOTHH, MPHHATHIO PELIEHHH, COLMONOTHH, MONHTH-
Ke, 3[ApaB0o0oXPAHEHHIO, METHLHHE, PHCIPYAEHIHH H dunocodHH.

[peanonaraercd, 4TO 3ajaud PHCKA B JAHHOM KOHTEKCTE MOIYT
GRITE OTHECEHE! K OQHOMY H3 HETHIPEX THMOB B COOTBETCTEHH C OCHORB-
HBIMH LIEIAMH H TIAHKDYeMBIMH dDheKTaMH KOMMYHHKALWH:

o  uudopmaima H odpasopanie (0Dy4eHHE);

*  HIMEHEHHE NOBENEHAS H 3AlUHTHLIE NeficTRHE;

s npeiynpesleHHe katacTpod H HH(opMalHa o6 aBaprax;

e peuenne obux npobieM K paspelieHne KOHQUIHKTOB,

Ha npakTHke 3TH Y€THIPE THIA 3344 MOTYT BIAHMHO MEPEKPHIBATE-
CH, TEM He MEHEE KOHLENTYATEHO OHH BCe eule MoTyT ObITh Knaccudu-
uupoBaHsl. 3anada HHQOPMHPOBAHKHA H 0DYHEHHA NyONHKH MOMET pac-
CMATPHBATBCA Kaxk 3ajada ofecnedeHHa HenpoecCHOHANBHOR HacTh
HACEJICHHA MONEIHoi noscHaloulel nHdopMalmeii. 3anaqa #e HIMeHe-
HHA TOBEIEHHA M 3AlIMTHLIX NeficTBHI M NPeNyNpeikIcHus KaTacTpod
H HHbOpMalHa 06 ABAPHAX MOMET PACCMATPHBATLCA KAK JHPEKTHBHAA
3a/1aMa M HAMIPABJATECA HA MOTHBALMIO CRCUMANBHBIX AcHCTBHA Hace-
NEHHA, ITH TPH 3aJa4H, B CBOIO odepeb, OTIHYHE OT 3a/1a4H BOBJICHE-
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HHA HACE/CHHA B pelieHHe npodnemM M KOHGIHKTOB, Koraa oduiuHaIk-
HBIE JTHLA M XHTENH oOMeHHBatoTCA HHGOpMauKed 1 coofima paborator
Hall peilicHHEM HMeHxca npobneM. Boobiue ropops, kawaas H3 ne-
Pe4HCICHHBIX 32184 MOXKET ObITh OTOMACCTRIEHA C COOTBETCTRYIOIIHM
HabopoM XapaKkTepHuIX npobme.

AreHTCTBO TO 3awmTe oxkpyxaromeit cpeast CILA onyGauxosano
CBOJI NpaBHI H PEKOMEHAAUHH A1A HPPEKTHBHEIX PHCK-KOMMYHHKALHI
[38]. B npeaMcioBHH K HHM OTMEYAETCH, YTO OTCYTCTBYIOT NMPOCTHIE
PeKOMEHIAUMH 105 MPHEKTHBHBIX PHCK-KOMMYHHKaUmi. Taikke nog-
UEPKHBAETCA, YTO MHOTHE H3 NPABHI MOYT NOKA3ATHCA OYEBHIAHBIMH,
OHAKO, HA MPAaKTHKE OHH NOCTOAHHO HapywawTces, CoOTBETCTBEHHO,
NpaBHILHBIM ABIACTCA MEPEYHCICHHE ITHX MPABHI C BRIABIEHHEM 06-
CTOATENBCTE, NOYEMY 384ACTYH0 OHH HE BRITIOHAIOTCA.

lpasuro 1: Paccwampusams u ucnotezosams obuecmeennocms
KaK JE2UMUMHO20 NApmMKepa,

JlBa OCHOBHBIX MPHHUMNA PHCK-KOMMYHHEALMI B ofmecTee, ocHo-
BAHHOM Ha AeMOKPaTHH, MOHATHB! ¥ npHemnemsl. [lepsoe, moan U 06B-
eIHHEHHA HMEKT NPaB0 YYACTBOBATL B MPHHATHH PEIIEHHH, KOTOphIE
3ATPArHBalT HX KH3IHb, COOCTBEHHOCTE M TO, MTO OHH LeHST. Bropoe,
Uelk PHCK-KOMMYHHEALUNI He B pacnpocTpaHeHHy o3abodeHHOCTH Ha-
CEMIEHHA HNH CTpeMIeHHH H3bexate Kakux-nubo JeiicTaii, a ckopee B
#CO3JIaHHH» HHPOPMHPOBAHHOH NMyGANKH, T.e. BOBNeYeHHOH B npobne-
MATHKY, HHTEPECYIOWLYHOCH, DIaropasyMHyo, AyMAaIOMY0 H OPHEHTH-
| POBAHHYHO Ha MPHHATHE PELUCHHI.

Pexomendayuu. JleMOHCTPHPOBATE CBOE YBAAEHHE K IIONAM H HC-
KPEHHOCTE B CTPEMEHHH Y4ecTh 00LIeCTBeHHOE MHEHHE A0 TOrO, Kak

BakHBIe pemieHna OyayT npunaTel. [Ipuenexars Kk ofcyknenwio Bce
3AHHTEPECOBAHHEIE CTOPOHEL.

lIpasuno 2: Iranuposams muyamensho 1 oyeHueams exnoInene.

Paznuuneie cinou obulecTea 0 MeaHacpeacTsa TpedyIOT HCNOAB30BA-
HHA pasnuyHON CTpaTerun pHcK-KoMMyHuKaumii. Llens Bymer mocrur-
HYTa TONBKO B CIYYAC TIIATENBHOIO NAAHHPOBAHMA.
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Pexomendayuu. Hauuure ¢ GopMyTHPOBKH ACHEIX H MNOHATHRIX LE-
Nei, TAKHX KaK MOCTYNHOCTE HHQOPMALHH N8 HACENEHHA, MOTHBHPO-
BAHHE HHIHBHAYYMOB K JeHCTBHMAM, CTHMYIHpOBaHWe AeHcTBHil mo
NpeNoTEpalleHHI0 Ype3BhiMaiiHbIX cHTYaunii u obecneyenne paspeie-
HHA KOHQIHKTHBIX cHTyalmil. OueHHTe HMEIOUYIOcE HHQOPMALHIO ©
PHCKE H ¢e cnadble H CHIBHBIE cTopoHbl. Knaccudmunpyiite pasnnunbie
MOAIPYNNkLl B CBOSH AYIAHTOPHH H CROPMYIHPYIHTE KOHKPETHYIO LNk
PHCK-KOMMYHHEaIHM 118 kaxnod noarpynnel. [lonbupaiite ana npe-
FEHTAUMA TI0AeH H3 YHCIA XOPOIIHX NOKIAIYHKOB, YMEIOMHY B3aHMO-
neHcTeoBaTh ¢ ayaMTopuei. Tpenupyiite cBOi nepcoHan, B TOM 4Hcle,
B YMEHHH B3aHMOJCHCTBOBATE C AYAWTOPHEH, NOOWIPATE 3a XOpOWO
BRMONHEeHHY0 pabory. Beerja, korna BO3MOMKHO, MPOBOJHTE NpeBa-
PHTEIBHEIH aHamH3 Balux 3agpaeHHil. TwarensHo B3pewHBaiTe CBOM
MOCTYNKH H YYHTECh HA OlIMDKaX.

lpasuto 3: [Tpuciywueaiimecs k ayoumopuu.

Jwonn Goneiue obpalaroT BHHMAHHE HA TAKHE KATETOPHH KAk j0Be-
pHe, OTBETCTBEHHOCTL, KOMMETEHUMSA, HCKPEHHOCTh, N00pOBONBHOCTS,
BHHMATEABHOCTh H COMYBCTBHE, YeM Ha CTATHCTHKY CMEPTHOCTH H je-
TANH OLeHOK pHcka. Ecnu BEl He CNBIUIHTE ayIHTOPHIO, BEl HE MOMETE
OMHIATH, YTO AYJMTOPHA MpHCIywaercs k sam. Obueswe — aBycro-
POHHAR AEATENBHOCTE.

Pexomendayuu. He aenaiire npeanonoxeHnii 0 TOM, 9TO MHOOH 3HA-
KT, IyMaT WiH coDHpaTCes AeNaTk OTHOCHTENBHO PHCKOB. Y nenuTe
BpEMA HA BRIACHEHHE TOTO, 9T AyMaloT moan. HenonsayiiTe ana sToro
HHTEPBLID, 0030pE! H onpockl. [lycTs Bee rpynnel, 3aHHTEPECOBAHHEIE B
AAHHOM acriekTe, DYOYT VeAmlUadel. Y3iHadTe 0DeCnOKOEHHOCTH J0-
aeii. Ilyers moan nofiMyT, Y4TO BBl MOHHMAETE, O YeM OHH TOBOPAT,
BOCTIPHHHMAETe WX 0DECTOKOEHHOCTH Kak cBOM cobcreenHee. Pasbe-
PHTECE B CEPBITHIX HAMEPEHHAX, CHMBOIHYECKHX IHAYECHHAX H TOHKO-
CTAX HKOHOMMYECKOIO H TOMHTHYECKOTD PACCMOTPEHHIH, VCAOMHAN-
ILHX, KaK MpaBKiIo, 3a0a4y PHCK-KOMMYHHKALLHIA.

Hpasuae 4: Bydsme uecmubiM, UCKPEHRUM W OMEPHITHIM.
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B nepepaue uudopMalii 0 pHCKE BEpa H I0OBEPHE BALll TIABHBIN Ka-
nutan. Ero TpyaHo 3asoesatsh, a 0HAKAB YTPATHE, NOYTH HEBOIMOMWHO
BOCCTAHOBHTE.

Pexomendayuu. [lpeacrasbTe Balm pekoMeHAaLMH, Ho He TpebyiiTe
H He oxmugaiTe nopepus ¥ nybaukn. Ecii BB HE 3HAaeTe OTBET, HIH OH
HE OJHO3HAYEH — CKAMHTE 3T0. BepuuTecs Kk monaM ¢ otsetom. Jomye-
KaHTe BO3MOMKHOCTD OWKGOK. Packphisaiite HHdOpMAaIHIO 0 pHCKe Ha-
CTOMBKO PaHO, HACKOMBKO 3TO BOIMOMHO (MOAYepKHBas Mo0ble BO3-
MOMHBEIE acmeKTsl HanewHocTH). He npeymemnsiuaiite H He npeysenn-
qupaiite yposuu pucka. Jlenaiite npemnonomenus ¢ Gonswo oeTo-
PONHOCTEI. ECIH COMHEBAETECH, M3YYHTE BOMPOC AONONHHTENBHO,
HHAYE MIOAH MOTYT MOAYMATh, YTO Bbl YTO-TO ckphipaete, OOcymure
HEONPENENEHHOCTH B JaHHBIX, HX CHIbHBIE H cnafble CTOPOHBI, BEIIO-
42 JaHHBIE, MOAY4YeHHBIE W3 APYTHX, 3aCTYKHBAIOLUIHX JOBEPHA HC-
ToyHHKOB. Chaenaiite KOHCEPBATHBHBIE OLEHKH, COOTBETCTBYIOLIHE
XYOLWeEMY BAPHAHTY PA3BHTHA COOBITHH, M YINOMAHHTE OHAMAIOH Ole-
HOK PHCKA, €CITH 3TO BOIMOMHO,

lpasupo 5: Henoassytime dpyaue awiznieaioujue dosepue ucmounugn
U COZRACORBIEAUMECH C WML

B nepenase mudopMaimuu o picke GONBIIYIO NOMOIIE MOTYT OKa-
38Tk COKIHHKH. KOHQIHKTE H OTCYTCTBHE NOBEPHA ¥ MH0oaei K HEKOTO-

PBIM HCTOYHMKAM MH(OPMALHH MOTYT CYLIECTBEHHO OCIOKHHTE Mpo-
| LeCC PHCK KOMMYHHKALHHA,

Pexomendayuu. Ypnenure Bpems ans EOOPAHHALIMK BCEX CBA3ISH
BHYTPH H BHE opranu3aums. Halnure Bpema u pecypchl [UIS HABEIeHHA
MOCTOB C JApyrHMH opradusauusmu. Henonsayiite apropHTeTHRIX W
NOAB3YHIUHXCA JOBEPHEM NOCpeaHHKOR. [IpoBoaHTe KOHCYILTALMM Ha
NpeaMeT BBIABICHHA TEX, KTO AYYIIE APYTHX CMOMKET OTBETHTh Ha BO-
npocel o pHcke. CrapaiiTeck YCTAHOBHTE CBA3H ¢ JPYTHMH 3ACITYHH-
BAOWHMH JOBEPHA HCTOYHHKAMH, TAKHMH KAk JACTY AHHBAKLIIHE OBE-
PHA YHHBEDCHTETCKHE CNCUMANHCTE, MECTHBIE BIACTH, BPaul, nps-
JHAHHBIC JIHAEPEL.

flpaswro 6: Botdume & konmaxm ¢ Macesmeua,
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MaccMmenna — rnaeHoe 3BEHO B nepelnaye HHQOPMALIHH O PHCKE.
Cpencrsa HHQOPMALHHE HIPAIOT KIYEBYID PONbL B IUIAHHPOBAHHH M
onpefeieHHH peayastaros. Onu obeiano Donsle yIendT BHHMAHHA
NOMHTHEE, 4 HE PHCKY; MPOCTEIM BOMPOCAM, A HE CIOMHBIM, ONACHOCTH,
a He De30MacHOCTH.

Pexwomendayuu. byakTe OTKPHTEM H JOCTYIIHEIM JUIA PENOPTEPOB.
Ypakakite ux rpaduk pabotsl. [loaroropnsiite HHdoOpMalMo B BHIE,
YAORJIETBOPAIOLIEM NOTPeDHOCTH BCEX BETBEH MaccMeIMa, HanpHMep,
rpadHyeckHe M APYrHe BCNOMOTaTeNbHbIE CPeICTBa 1A TeNeBHIeHHA,
IlogroToBeTe 3apaHee BCOOMOTATEIbHEE MaTEpPHAN M0 CHAOKHEIM MPO-
OGnemam pHcka. CneayiiTe HINOMEHHIO ¢ NMOXBANOH WIM KPHTHKOH, Ko-
rna Heobxomgumo. CrapaiTech YCTAHOBHTE aTMocepy HOBEpHA C pe-

NOpPTEPAMH H PEIaKTOPaMMH.

Ipasuio 7: Bupaxcatimecs ROKAMHKO U € COYYECTBUEM.

Henoneayiire nmpocroil, He TexHHYecknil A6k, byapre BHHMaTens-
Hbl K MECTHEIM HOPMaM B TAKHX oDnacTAX Kak #3elk W oaexaa. Henons-
JyiTe ApKHE, WHUBLIE, KOHKPETHEIE NPHMEPLL LUIA ODIICHHA HA MEpCo-
HANEHOM ypoBHe. HonmonesyiTe npUMEpPEl H aHEKOOTE], KOTOPHE Aena-
10T TEXHHYECKHE [JaHHBIE O pHCKe npospaunbiMi. Maberaire aberpaxr-
MBI, HEBOCTIPHHHMAEMEIH S3BIK NpH ONMCaHHM Done3Hei, cMepreil
panennii. Jonyckaiite ¥ oTBeYaiTe Ha IMOLMH, KOTOPHIE BHIPAKAIOT
oM (KaK CIOBECHO, TaK ¥ B aeficTeuax): becnokoiicTso, Tperory, Ho-
A3Hb, pasipadeHHe, rHes, Hacwiue, OecniomowHocTs. onyckaiime w
OTBEYANTE HA OTAMYHTENLHEIE NPHIHAKH, KOTOPHIE MIOAH CYHTAKT
BAKHBIMH B olleHKax pucka. HcenoneiyiTe cpaBHeHHA PHCKA, KOTOpBIE
NOMOrYT OLUSHHBATE PHCKHM B MEPCNEKTHBE, HO HiDeraiTe cpaBHEeHHH,
HIHOPHPYHOLIHE NPH3IHAKH, KOTOPBIE JIOAH CHHTAKT BamHbIMH. CTa-
paiiTeck NPOBECTH AHCKYCCHIO O AeiiCTRMAX, KOTOPBIC NPOBOAATCH HIIH
MOryT ObITe Henonb3opaHbl. CoollIHTe, Yero Bel HE MOWETE CAENATh.
ObewaiiTe TONLKD TO, YTO CMOMETE CIeNaTh, H oDA3aTENRHO Ccaenaiite
T0, 4T0 noobewany. Hukorga ve roBopurte, 410 CMepTh, DOME3HE WIH
paHeHHe ABIAIOTCA TPareaHeH.
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I'naga 3

MATEMATHYECKHE MOIEJTH
OUEHKH PHCKA

3.1. BBEJJEHHE

CornacHo NPHHLHITY HECOBMECTHMOCTH, CHOpPMYIHPOBAHHOMY OC-
HOBOTIONOMHHKOM TeopHH HedeTknx muowects JI. 3anme, cnomuocTs
CHCTEMB! H TOYHOCTE, ¢ KOTOPOH €€ MOXHO NMPOaHANTH3IHPOBATL TPAIH-
IHOHHBIMH METONaMH, HAXONATCA B COCTOSHHH B3aHMHOTO NPOTHBOpE-
upa [39]. dpyramMH cropaMH, No Mepe BOIPACTAHHA CIOMHOCTH CHCTE-
MEl Hawa cnocobHocTs HOpMYNHPOBATE TOYHEIE, COAEPHKALLHE CMBICH
YTBEPAJICHHA O €€ MOBEJEHHH YMEHBIIAETCA BIUIOTE A0 HEKOTOPOIo
MOpord, 3a KOTOPRIM TOYHOCTH M CMBICH CTAHOBATCA BIAHMOHCKIIO-
YAIOIHMH, TOT TIPHHIMI SBHJICH ONHOH W3 IMABHEIX NPeANOCHUIOK
MOABNCHHA HEYETKOH MaTeMaTHkH H ee DIkl — TEOPHH HEYETKHX MHO-
#KECTB,

3.2. MATEMATHYECKHE OCHOBBI 1A OITHCAHHA
HEOIMPENENEHHOCTH

Heonpenenennaa wHGOPMalMA MOMKET HMETH PaiNH4YHEE (HOPMEL
HeonpeneneHHOCTE MOeT ObITh 0DYCNOBIEHA CAOKHOCTBI), HEBEle-
HHEM, CIYYAHHOCTEID paziIH4Horo THNa, OHa MOMXET DBITE CAEACTBHEM
HETOMHOCTH, HEBOIMOMKHOCTH NMPOBECTH AJEKBATHRIE H3IMepeHHA (T.e.
OMHGOK HIMEPECHHH, HHTEPNONALMH H IKCTPAMOISLHN, PA3THYHLIX 10-
MyuieHHit), HeJOCTaTKa 3HAHHIA HIH HEACHOCTH, KakK, HANDHMED, HeYeT-
KOCTh, ITPHCYILAA HallleMy ecTecTBEeHHOMY A3mIKy oOmenna. Ha npax-
THKE, KaK MPaBHI0, HE3ABHCHMO OT PeanbHOTO XapakTepa HHpOpMAaLHH,
NpeAnoNaralT CAyuaiHeil xapakTep HeonpeIeleHHOCTH HIMepeHMil,
yTo 00YCAOBIHBACT HCNOIbIOBAHKE TEOPHH BEPOATHOCTEH Kak DasoBoH
TEOPHH [15 BEIPAKEHHA HEONpeleNeHHOCTH,
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BmecTe ¢ TeM, BEPOSTHOCTHEIE METO/IBI OKA3AMHCh Manod(hexTHB-
HEMH B CHYYAAX, KOIa HEONpeAeneHHOCTH HeCaAyqyaHHOH NpHPOIL!
HIPAoT PelAKOUIYHY POk, ITHM 0DBACHAETCA MHTEPEC, MOABHBILMIICH
B 60-70 ropax nNpoILIOre BEKA K MOIENAM HEOMPENeNeHHOCTH, AnkTep-
HETHBHBIM BEPOATHOCTHEIM. K HX 9HCIY MOKHO OTHECTH CyOBEKTHB-
HY10 BeposTHOCTE [40], BepxuHe M HixHHe BepoaTHocTH Jlemncrepa
[41], npasaonoaobue n aosepue Llleddepa [42], kotopeie obobuiaioT
KoHCTpYKIMH JleMmrcTepa, a TaioKe Bo3MokHOCTH 3ane [43], Oasnpyro-
UIYHOCA HA er0 TEOPHH HeYeTKHX MHoxecTs [44].

B CcOOTBETCTBHM ¢ COBpEMEHHBIMH MATEMaTHYECKHMH NpeicTarmie-
HHAMH HEOTPEeIeNeHHOCTE HIMEPEHHH MOMeT DBITh OTHECEHA K OHOMY
H3 JABYX THOOB: cly4aiiHoMY (BepOATHOCTHOMY) H HedeTkoMy. B nep-
BOM CHOyuae HCNoAb3YeTcd TEOPHA BEPOATHOCTEH, BO BTOPOM — TEOPHH,
GasHpylomHecs Ha TEOPHH HEMEeTKHX MHOMECTB (HANpHMED, TEOpHA
BOIMOMKHOCTEH ).

B HacToAuiee BpeMs BEPOATHOCTHEIH NMOAX0] SBAAETCA JOMHHH-
PYIOLIHM MPH TpencTasneHny 1 obpaboTke pesyasTatos maMepenni. K
€r0 HeOCTATKAM MOWKHO OTHECTH CAEIyIolee:

NpefcTaRfieHHe MNorpeliHocTed H3MEPEeHHil KaKk CHaydYadHBIX no-
rpelHOCTEH AANEKO He BCEra ABAAeTCs 000CHOBAHHEIM;

JAKOH pacnpeleieHls NOrpeliHocTed, KaK NPaBrio, NocTyaHpyeTca
HeonpasaaHHo (B GONBIIMHCTEE CIYYAEs NPEAnoNaraeTca HOPMaIbHbIA
3AKOH),;

BEPOATHOCTHBIH MOAXOA OYEHb TPYIHO ArperHpoBaTth C© APYTHMH
MOAXOAAMH, HCTMONb3YEMBIMH NMPH KOMNBIOTepHOH oGpaborke uudop-
MalMH. 3T0 ABngeTcd HapLepoM HA MYTH CO3MAHHA HHTELICKTYANBHBIX
CPEeNCTE HIMEPEHHH.

Bee Gonee WHPOKOE HCNONBIOBAHHE HHTENNEKTYANBHRIX CPEICTR
HIMEPeHHii, BMEIIATENLCTBO YeloBeKa (IKCIepTa) © ero cyOheKTHBHI-
MOM B MpoLecc HiMepeHHil 0 obpaboTkl pesynbTaToB MPHBOAHT K TO-
MY, YTO (PAKTHYECKH XaPAKTEPHCTHKH MOTPElIHOCTH ABIAKOTCA HEYeT-
kHMi. OfHAKO METONHYECKHE PYKOBOMOCTHA PEKOMEHOYHT obpabarsl-
BATE HX KAK BEPOATHOCTHEIE XAPAKTEPHCTHKH HEKMX IeHepaibHBIX CO-
BOKYIHOCTEH, KOTOPEIM, B CBOK OYEpelsh, NPHNHCLIBAIOTCA HEKHE 3a-
KOHBI pacnpeaeneHuii.

ANBTEPHATHBAMH BEPOATHOCTHOMY TIOAXOAY MOTYT CIYKHTE HHTEp-
BANBHEIH aHanns W HedeTKHH nonxon. HuTteppansvuid noaxon He Ha-
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e WHPOKOro NpHMEHEHHA B METPONOTHH, BOIMOMHO H3-33 CYLIECT-
BEHHO 3ABRILEHHLIX OLEHOK NOTPEIIHOCTH NpH DONBLIOM 4HCIE CO-
CTABMNAIOWIMN, YTO JENAeT ero HeMoNb30BaHKe Heuenecoobpainum. He-
yeTKHit e Moaxol He MoMeT OBITE HCNONB30BAH KAK eJHHCTBEHHAA
ANETEPHATHBA BEPOSTHOCTHOMY TOAXOAY A0 TeX rnop, noka we Gyner
PelLIEH PAJL BOMPOCOB TEOPETHYECKOrD H NPaKTHYECKOTO XapakTepa.

Ha npakTtHke, Kak NPaBHIo, NTPHXOIWTCA HMETh AeN0 KaK cO CTaTH-
CTHYECKHMH NapaMeTpamH, Tak H ¢ HedeTKHMH. THnHunbil npumep:
METPONOTHYECKHIT AHANH3 Pe3yIBTATOB HIMEPEHHH, OCYLIECTBASEMBIH ¢
MCTIONB3IOBAHHEM Monenn obbexta. B oToM cnyyae anpropras HHpop-
Mauns ob ofbexTe, NpeAcTaBNAemMan IKCNEPTOM Ha OCHOBE CBOCTO Oflbi-
T4, KOPPEKTHO (HOPMANHIYETCA Kak HeweTkad. XapaKTepHCTHRH e fo-
rPEIIHOCTH CPEACTB WIMEPEHHA NpEACTABNAIOTCA KAK BEPOATHOCTHEIE.
Jpyroii npaMep: OLEHKA MOTPELUHOCTH PE3YNLTATOB MATEMATHUECKOI
obpaborks HiMepenHol MHpoOpMalMy, HANPHMEP, NPH PELICHHH He-
KOPPEKTHBIX 34J1a4, KOT/1a ONBIT HAH HHTYHLHA HCNONB3YeTCs /I BBe-
AOEHHA anpHOpHOH MEGOpPMaUHK W/HIH ANA NPeKpallcHHA npolecca
NONYYEHHA PELLEHHA.

JaMeTHM, YTO HHTEUICKTYANBHEIE CHCTEMEl HIMEPEHHI, KaKk npasu-
70, ONEpHpYIOT ¢ HedeTKHMH nepemedHHbiMH [45]. TMoaromy npu mx
METPONOTHYECKOM aHanu3e HeoOXOIMMO PaccMOTpeHHe W yuer (arpe-
rUpOBAHHE) paTHYHBIX (AKTOPOB: XapaKTEPHCTHK MONPEIIHOCTE
BXOJIHBIX JaHHEIX, BKNAAa B MOTPELIHOCTE MaTeMaTHYeckoi obpaboTun,
anpHopHoil HH(OPMALIHA W CPECTE HCKYCCTBEHHOTD HHTEMNEKTA.

C y4eToM BHILIECKA3AHHOTO PACCMOTPEHHE BOIMOMHOCTH BBEJICHHA
TeopHid, HCMOMBIYIOMIMX HEYESTKHE MHOMECTBA, B PAMKH TEOpPHH MO-
rpelHoCcTeiil HapAmy ¢ TeopHeil BEPOATHOCTEN NMPEACTABNACTCA pasyM-
HEIM W cBOeBpeMeHHBIM. [lepeocMEicnenuio TEOPHH MOTPElIHOCTEH H
TEOPHH HIMEPEHHH C MO3MIHH TEOPHH HEYETKHX MHOMECTE MOCBAILEH
uensiit paa nyGankanni, sanpamep, [46,47.48]. OTrMeTHM B 3T0H CBA3M,
4TO MpocToe o0beqHHEHHe TeopHil HEBOIMOKHO B CHIY PasfiM4MA ak-
CHOMATHKH, TPHMEHACMOIO MATEMATHHECKOTO ANfapara H HCMoJAb3ye-
MbIX KpHTepHes. B 3ToH CBA3M BBEICHHE B MEKIYHAPOAHLIE JOKYMEH-
el HCO W B OTeuecTBeHHLIC PEKOMEHIALUHH NOHATHA GHEONPELENeH-
HOCTB® (BMECTO «MOTPELIHOCTEY) NPEICTABANCTCA LenecoodpasHbIM
WIANOM B NONBITKE CONHINTE BEPOSTHOCTHLI M HEYETKHI NOAXOALI.
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[Mpu3Hapas HeBOIMOMHOCTb HEMEIEHHOTO MEPEBOAA TCOPHH Mo-
FpelUIHOCTER ¥ TEOpHH H3MepeHHH HAa QOPMATHIM HEYETKHX NepeMeH-
HBIX, OTMETHM ECTECTBEHHEIE TpeGOBaHHA TEOPETHYECKOTD H NPaKTHYE-
CKOFD XapakTepa, KOTOPBIM JOMAHA YAOBIETBOPATH ODIAA TEOPHA.
1o, Npexkiae BCero, TpebOBAHHA NOJHOTH, HENPOTHBOPEYHBOCTH, Npe-
EMCTBEHHOCTH H KOHCTPYKTHBHOCTH [49].

OpHrHHANBHEI CKH3 TEODHH BO3IMOMHOCTEH, OTNHYAIOLIMHCA OT
npeacTasnendsx B [43,50], npusenen B [51]. TlocTpoenne TeopHH BO3-
MOMHOCTEH, OMHCHIBAEMOS B 3TOH MoHOTpadHH, cnenyer cxeme TEOpPHH
BEPOATHOCTEH, YTO MOIBOAAET NPOCNEAHTE (OPMANbHEIE AHATOIHH M

HYHA MOHATHH H METONOB ABYX TEOPHH.

BosMokHbiH MOAXON A8 NOIYHSHHA ArperHpoBaHHON OLEHKH NpH
HANMYHH ABYX THIOB MEpEMEHHBIX paccMoTpen B [32].

BypHoe pasBHTHE 33 KOPOTKHH CPOK HEYeTKOH MareMaTHKH JacT
OCHOBAHHA NMPEANONOKHTL, YTO, BOIMOKHO, HE 34 TOPaMH BPEMA, KOTAA
TEOPHH, PAIBHBAIOIIMECA HA Da3c TEOPHH HEYETKHX MHOMECTB, 3alMYT
HApAAY © TeopHeil BEPOATHOCTEN J0CTOHHOE MECTO B METPONIOTHYECKOM
obecrevenns uiMepenuii. Hawa 3afa4a, Kak MHHAMYM, OBITh rOTOBEI-
MH K 3TOMY.

3.3. CNIYYAHHOCTD H HEYHETKOCTE

Heropuyecky TeOpHA BEPOATHOCTEH ABNANACE OCHOBHBIM CPE/ICTEOM
LIS onMcaHHA HeonpeaeneHHocTH. [ToatoMy npeanonaranoce, YTo Ak-
fian HeonpeaeneHHOCTE ARNACTCA cay4aiiHoil, CayuyalHeIM npoueccoM
ABAAETCA MPOLECC, Tie KOHKPETHAA €ro peaiH3alHs ABAACTCA ACIOM
cnyuad. B 3ToM cMsicne npeickazaHue MocnefoBaTeNEHOCTH cODBITHH
HEBOIMOMHO. MOKHO ONpeaeiHTh cramucmury CIy4aifHoro npouecca
MpH HaTH4HH GOMBLIOTD YHCa ero peanksaini. O1Hako He BCAKAR He-
ONpEAeNeHHOCTE ABNSETCA cay4aiinod. Hexotopule dopmbl Heonpene-
NCHHOCTH HEe SRIAKTCA CHYyYAHHBIMM, H MOITOMY HE MPEIHAIHAYCHEI
ans o6paboTKH WAH MOJENHPOBAHHA ¢ HCNOAL30BAHHEM TEOPHH BEPO-
araocTeil. TeopHs HEUETKHX MHOKECTB KAK Pa3 H ABNACTCA HHCTPYMEH-
ToM 718 MogenupoBaHHs ¥ o0paboTKH HEONPEEIeHHOCTH, ACCOLMH-
pyeMoii ¢ HEYETKOCTHI), PACIUIBIBYATOCTHI0 W/HAH HENOCTATKOM HH-
(opmaumn. B oueHb MHOMHX 3ajadax, OCOOCHHO CBA3AHHBIX CO CIONK-
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HBIMH CHCTEMAMH H NPOLIECCaMH, NPHXOAMTCA KOHCTATHPOBATE OTCYT-
cTBHEe moaHol HEGopMawny, HeoGxommmoli nns peweHns nmpoGnem
ynpasnenna. Hacte wudopmawnn mower Gbith cybnexTHBHOM, oTpa-
AHAOMIEH NPHCTPACTHA, 4, BOIMOKHO, H HHTYMIHI0 KOHKPETHOTO HHIH-
Brayyma. Kak yuects nomofuyio mudopMaumio npu pewenun (Mofe-
nupopannu) 3ana4n? Hanbonee pacnpoctpanennsii cnocol nepenaun
HHPOPMALIHH — HCTIOML30BAHHE ECTECTBEHHOrO R3bIKa obumenud. He-
CMOTPA HA TO, 4TO A3BIK M0 CBOESH MPHPOJIE HETOYEH W PACIUILIBYAT, OH
ABNAETCA Hanbonee MOLIHLIM cpeacTeoM obmiennsa moged, JionH, kak
MpaBHIO, HE HCMBITHIBAIOT TPYAHOCTEH NPH BOCPHATHH HHQOPMALHH
H e, Tak, HECMOTPA Ha TO YTO KaABIH YenoBek No-CBOEMY BOCTIPH-
HHMAET, (HEYeTKOE) MOHATHE «TOJNCTHIN, BCE MOHHMAIOT, O YeM HIeT
peub. To ecTh, CNOBO «ToNcTRIN Hecer B cefe nonobHyI0 HHDOPMaLHID
AnA pasHEIX HHAMBHAYYMOB. OTMETHM, YTO A8 KOMNBIOTEpAa Takas
HHPOPMAUHA HENOCTATOYHA, eMy TpeGyeTca TOYHOCTS B HHCTPYKLIHAX —
HaYHHAA ¢ KAKOro BECa CYHTATH YeNoBeKa TONCThM. B 3Tol ceam, no-
HATYH, OIHMM M3 cambix BOMBIIMX NPEHMYLIECTB TEOPHH HEYETKHX
MHOJKECTB ABAACTCA TO, MTO OHa JAET BOIMOMKHOCTH HCMONB3OBAHHA
KAYECTBEHHOH HHQOPMAUMH (IHHTBHCTHYECKMX mNepEMEHHBIX) [ns
OMHCAHHA HEYETKHX MMOHATHA.

Henonbsosanue TeOpHH HEYETKHX MHOMECTB H HEYETKOH TOrHKH B
KOMNBIOTEPHLIX pacdeTax H MOAENAX IEMOHCTPHDYET 3HAUYMTENLHBIE
MPEHMYLIECTBA B CAYYAAX, KOTJA HHTYHIHA H CYOBEKTHBHEIE CYAICHHS
HIPAKOT CYIIECTBEHHYI0 poib. XapakTepHBIMH MPHMEPOM TAKHX MpH-
MEHECHHH ABNAIOTCA cepsl KOHTPONA H ynpasneHus. CAOWHO ORHIATE
MPEHMYILECTB OT HCMOB30BAHHA HEHETKOH IOrHKH I/IA ONHCAHHA Npo-
CTHIX cHCTeM. [IpeacTapnsercs BOIMOMHBIM BLICNEHHE JBYX THIOB
CHTyauuh, rae HanGonee >QpHEKTHBHO NMPHMEHEHHE HEYETKON JOTHEH:
OHEHE CIAOKHBEIC MOICTH, NMOHHMAHHE KOTOPBIX OIpPAHHYEHO M/ HIH
CYOBEKTHBHO, @ TAKKE NPOLECCH], TAE B IHAUYHTENBHON Mepe HCromb-
3YIOTCA BOCOPHATHA, PACCYAICHHA H NPHHATHA PeleHHH cyOnerToM.

Haule noHmanue ciomHbIX npoueccoB GasMpyeTcs BO MHOTOM Ha
HEUCTKHX PACCYXMACHHAX. DTH HEYETKHE PACCYHICHHA TeM HE MeHee
MPeJCTABASIOT HH(QOPMALMIO, KOTOpas MoxeT OmTh noneixoil. Bos-
MOMHOCTE €€ arperHpoOBAHHA M HCNONB30BaHMA B O0ILEM KOHTEKCTE
MOMJENHPOBAHHA NMPOLIECCOB H ABIACTCA MEPOil OLEHKH MONEIHOCTH H
MHPEKTHBHOCTH HEYETKHX NOOXOA0E. HecomueHHO, HEYETKHE MOAXOIE
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BpAA AH uenecoodpasHO HCMONB3OBATH B 3aga4ax, TpeOylOWMX BhICO-
KYI0 TOMHOCTE. OHAKD HE TaK YK MHOIO 3a/1a4, ¢ KOTOPBIMH CTANKHBA-
erca uenosek, Tpebytor Takoi Tounoctn. Tem Oosee, 4yTo nonyyenne
BBICOKOH TOYHOCTH OY€HBL YACTO COMPAAKEHO ¢ OONMBIIHMM BHIMHCIH-
TENBHEIMH 3aTPATAMH, HHOTAZ HE YEKIANBBAIIIHMHCA B paszyMHBIe
pamkn. HeyeTkHe nomaxoasl B NoAodHLIX CHTYAWHAX MO3BOMNKT MOMY-
YHTh HEKOE ONTHMAIBHOE PELICHHE — CYLIECTBEHHO MEHBLIEE MO CTOH-
MOCTH TPH HE3HAYHTENRHOM CHHMeEHHH TouHocTH. [IpHemaemo nM Ta-
koe pewenne? OTBET 3aBHCHT OT KOHKPETHOH CHTYAUHH, OIHAKO [UIA
nojasnawmero GoNbIHHCTREA MpoGNeM, ¢ KOTOPBIMH MBI CTATKHBAEMCA
CHEAHEBHD, OTBET, HECOMHEHHO, MOJIOKHTENbLHLI.

Mo#HO ckasaTh, 4TO YACHHTH NMPHPOLY HeONpemeneHHOCTeH B CHe-
TEME — JHAYHT CAENaTh CYIIECTREHHBIH IAr B aHalH3e CaMoil CHCTeMBI.
A ¢ pocToM HHOOPMAILHH O CHCTEME PACTET KAYeCTBO MONENHPOBAHHS
H YIIPABICHHA.

3.4. CTATHCTHKA H CIIVYAMHBIE [TPOLIECCHI

CratucTHyeckuii aHanu3 GasHpyYeTca Ha TEOPHH BEPOATHOCTEN, B TO
BpeMA Kak DOJBUIHHCTBO HEONpeleneHHOCTEH, HaNpHMeEp, B IKCNepH-
MEHTANLHEIX PE3YNLTATAX CONEPHHT CAYUAHHYIO (CTATHCTHYECKYIO) H
HECAY4aiHY0 (CHCTEMATHYECKYHD) cocTaBnsioume. OOMH M3 KNaccos
CAYHaHHBIX MPOLECCOB — CTy4aHHbIC CTAHOHAPHEIE NPOLECCH YI0RIE-
TBOPAET CASAYHIMM XapaKTePHCTHRAM

NPOCTPAHCTEO H3MEPEHHH OCTAETCA MOCTOAHHBIM [UNA pasiHYHBIX
IKCNEPHMEHTOB,

YACTOTA NPOABIEHHA NPEKTa HIH BEPOATHOCTE OCTAETCA MOCTOAH-
HOI Ans pa3nHyHAIX HCIBITAHHIL

PesyNLTaTEl AOMKHE! OLITE BOCIPOH3IBOAHMBIMH, T.€. PE3YNLTAT HE
AOJKEH MEHATECA OT IKCNEPHMEHTA K IKCIIEPHMEHTY.

Cofpitia B TakMx npoueccax ofycnoBnedsl ciayyaiinoctsro. Chy-
4AHHOCTh XAPaKTePH3YIOTCA 4YAcTOTOH NpOABNEHHS (BEPOATHOCTHIO),
KOTOpas Momer ObITh MIMepeHa. 3anauH, ceA3aHHsie ¢ DpocanHeM Mo-
HETEI HWJIH HTPANLHOH KOCTH, H3BIEYEHHEM IIAPOB H3 YPHBI, MHOTHE
KAPTOYHEIE 33344 — THIHYHEIE NPHMEPHl CAy4YaiiHBIX CTALHOHAPHBIX
npoueccos. OnHako Kak MHOTO npodiesM, ¢ KOTOPBIMH YEf0BEeK CTANKH-
BAETCA eHEJHEBHO, MOWET OBITE OTHECEHO K paspany cayqainex? He-
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onpefeNeHHOCTE B MOroje — 310 cayvaiineil nponecce? Heonpenenen-
HOCTE B BRIDOpE, YTO OIETE; YTO KYNHTE, HIH BAlllH NPeANnOYTeHHA LUBe-
Ta — 3T0 chy4adHeld npouecc? KakoB pHek A8 4enoBexa, ynorped-
NAKIIEre HEKHH NPOOYKT, NONY4YHTH Kakoe-nHDo 3abonesanue ner ge-
pe3 naTHanuare? XoTa Bee 3TH (HOpMBI HEONPENENEHHOCTH MOMKHO MO-
JEMHPOBATE C HCMOAB30BAHHEM CIYYaliHBIX MPOLECCOB, PEIICHHA HA HX
OCHOBE MOTYT HE 3aclyKHEaTe nosepHd. [lpuMenenne HeveTkHX moj-
XOJOE B ITHX CAYYafAX MOMXET OKAIATHCA ONpaBfaHHbIM. Takum obpa-
30M, HEODXOOHMO TIIATENEHEIM 06pPA30M H3YYHTE XapakTep Heompee-
JIEHHOCTEH B CHCTEME, a 3aTeM BHOHpaThE COOTBETCTBYIONIYIO MOJENE
InA onHcaHHA cHcremsl, [lpw 3ToM HeoDXoAMMO YYHTHIBATE MHOIHE
XApAKTEPHCTHEH CHCTEMBI, KOTOPEIE MOTYT MEHATECA B NPOCTPAHCTBE H
spemedH. Hanpumep, B ciy4ae ¢ Norooii, Koraa B MporHO3e HA 3ABTPa
BEPOATHOCTE AOMAA onpeaenserca kak 70 npoueHTOB, 3HAYHT AH 3TO,
410 3arTpa OYNET NOWIb; WIH, 9TO JUIA 3aBTpallHeH JaThl JOMUTHBEIMH
Grum aum s 70 ner uz 100 npowmenmix? 3uauut mu 310, yro 70 npo-
LEHTOB 3eMIIH B OKPECTHOCTAX OYIET CMOYEHO NOMIEM, HIH, YTO B Te-
yenre 70 npouenTos spemenn Gyner naTH goxas? Yenoeek, Kak npa-
BHN0, obpabaTeiBaeT NofoOHEIE HEONMPEIENEHHOCTH THHTBHCTHYECKH —
«CKopee Beero sastpa Oyaer gomnae». H uTo camoe BamHoOe, Ha OCHOBa-
HHH CTOJIb TPYOLIX OLEHOK BOSMOMHOCTH JOMAS, JIOAH MOTYT MPHHH-
MaTh MPABHILHEIE PEILEHHA OTHOCHTENBHO MO0k,

CnyvaiiHble omHOKH, B OTAHYHE OT HECHy4aiHBIX (CHCTEMaTH4e-
ckmx) ownbox 0ORYHO YCPeNHAKTCA BO BpeMeHH (HIH B MpOCTPaHCT-
Be). Hecnywaiinbie ommOKH MOTYT BO3PACTATE NPAKTHYECKH HEOTPAHH-
yeHHO. QHeHb YacTO NPOBECTH PAVTHYHE MEHIY HHMH KpaiiHe CIOMHO,
YTO IATPYAHAET BHIOOP ANEKBATHRIX METONOB 00pabOTKH.

Pealomupys, MOXKHO CKA3aTh, YTO HH TEOPHA BEPOATHOCTEH, HH Teo-
PHA HEUETKHX MHOMKECTB, HH IPYyTHe NoJo0HEE TEOPHH HE B COCTORHHH
KaW/aas B OTAENBHOCTH AJIEKBATHO OMHCATE HWIH ODBACHHTE NMPOLECCH,
C KOTOPBIMH MEI CTANKHBaeMcA exenHerno. B obmedt #e ¢BR3ke OHM
NpefcTaBAsioT coboil MOWHEIT MaTeMaTHIeCKHii annapar.

3.5. BHJIbI HEOINPEJAEJIEHHOCTH

Kak yxe ormeuanocs, npu pemenuy GoasiumneTsa npobiem npuxo-
IHTCA CTANKWBATECA ¢ pasnuunol wHbopMaumeil. YenosHO ee MOXHO
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T

OTHECTH K OJHOMY M3 cleiyrwHx THnoe (puc. 3.1): onpeaeheHHas
(Hamemuan), HeONpeIe/IeHHAS M MONHOE HedHanwe. B cmow ouepeb,
HeonpeneneHHas HHGopMalHa MoxkeT OBITE cayyaiiHoli W HeveTKoi,

CINYYAHHOCTE

Puc. 3.1. Buasl HeonpenenenHocTH B HHGOPMALMOHHOM MHpE

Toneko He3HAYHTENBHAN YacTh npobieM MowkeT GHITE OTHECEHA K
paspany OnpeneneHHBIX, HIH AeTEPMMHHCTCKHX. bonsuas 4acts npo-
Onem xapakrepusyercsa HeonpeaenesHoil wnopmaumeri, Heonpene-
NEHHOCTE B HHDOPMALIHH MOMET HMETE PazNHYHYIO npupoay. OHa Mo-
WET MPOHCTEKATE H3 COOMKHOCTH 3ala4M, HANMPHMEp, KOrJa Mbl HMeeMm
AEN0 ¢ HAJEKHOCTEI0 CHCTEM aTOMHOrO peaktopa. Heonpenenennocts
MOMKET OBITE CNEACTBHEM HE3HAHHA, CNYYaiiHOCTH, HETOMHOCTH, HEBOS-
MOHOCTH MPOBECTH ACKBATHBIE HIMEPEHHA WIH M3-32 PacIUILIBYATO-
CTH THINA HEYETKOCTH, NPHCYILEH eCTECTBEHHOMY A3BIKY.
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HedeTkne MHOKECTBA W HEYETKAA JIOTHKA ABAAIOTCA XOpOIIeH ma-
TEMaATHUECKOH OCHOBOH A MpeACTABNCHHA HEUETKOCTH BO MHOIHX
obnacTax gesTensHOCTH dYenosexa. Hanpumep, onn noseonsioT dopma-
MH30BATh 3aJa4H HEYETKOro YNPaBAeHHA TEXHHKOH, ONTHMAILHOIO
YNparaeHus H ONTHMANEHOTO Bebopa. Bribop Doraroi W KpacHeoi He-
BECTEl B HEYETKHX MHONECTBAX DOTaThIX H KPACHBBIX — XAPAKTEPHBIH
WYTAHBRIH NMPHMEP BOIMOKHOIO NMPHMEHEHHA TCOPHH HEYETKHX MHO-
WECTR.

[lpupona HeonpeaeneHHOCTH B paccMarpHpaeMoil npobneme -
OYEHE BSKHEIH MYHKT, KOTOPBI A0TAeH OBITE BHAMATENEHO MMPOAHATH-
IMPOBAH 10 TOTO, Kak OyayT BebdpaHel MeTois oDpaboTkH HHpOpMa-
uHH. B cnyuae neonpenenenHocTeit cnydaiinoi npapoasl Heobxomumo
HCMONBIOBATE TEOPHIO BEPOATHOCTE!, a B cyyae HeonpeleneHHoCTel
HEYETKOH NpHpPOAR — TeopHH, DasHPYIOIIHECH HA TEOPHH HEYETKHX
MHOM¥ECTB. TakuM o0pazoM, HEODXOIHMEl METO/IE H COOTBETCTBYHOLIIHE
MpOrpaMMHEIE NMPOAYKTH 118 obpaboTky Kak cay4aiiHoil, Tak M HeveT-
KOH HEQOpPMALIHH,

3.6. HHOOPMALIMA 114 OLITEHKH PHCKA

Puck — ciioxHan MuorodakTopHas kareropus. OHa BEMIOYAET Kak
ODBEKTHBHYIO COCTABNAKMIYIO, TAK H cvObexkTHBHYK. Kpome Ttoro,
JHAYMTENbHAA HacTh HHQOPMALHH, KOTOPYID HeoDXOOMMO HCMOIL3O-
BaTh [0A OLEHOK M YNPaBAeHHA PHCKOM HBIAETCA HEYETKOH, Mioxo
(hopmManu30BaAHHOMN, cnaboCTPYKTYPHPOBAHHOH.

[lpobneMsl aHANHIA, OLCHKH H YIIPABIEHHA PHCKOM CBAIAHEI KaK C
HCMOIB30BAHHEM HeonpeaeneHHol WHQOPMAIHH, Tak H MaTeMaTH4e-
CKHX MOIeNei, a1eKBaTHOCTE KOTOPBIX, KaK MPAaBHIO, OLEHHTL 3aTpy -
HHTEILHO, 3T0 MOMET OBITE HCTOYHHKOM CYIIECTBEHHBIX, TPYIHO Npo-
THOIHpYeMBIX norpemHocTed. OUeHKH PHCKAa, KAK MPaBHIO, OCHOBI-
BAIOTCA Ha noaxone, DaIMpyIOUIEMCH Ha TEOPHH BEPOATHOCTEH. JTOT
MoAXon B OONBIIMHCTEE CAYYASE 3ABMCHT OT MOAENeH, HCNoaL3YIOUHX
AOTHYECKHE CTPYKTYPRI: Aepeso cobmiTuii, gepero otkazos. lna nomy-
YEHHA BO3MOMKHOTO paldpoca OLEHOK PHCKAa HeoDXOOHMM KOppPeKTHEHIH
Y4YeT HeoNpeleNeHHOCTeH BXOIHBIX NAPaMeTpos. 3TH HeonpeaeneHHo-
CTH MOTYT OBITE 0DYCNOBAEHE! OIHOKAMH H3IMEPEHHH, HHTCPIIOAALIHH
HIH IKCTPANOIALMH, JHCKPETHIAUME M ANTPOKCHMALIHH, pasiHYHBIX
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AomyuieHHH, BapHabeNsHOCTRIO M T.N. OIHHM H3 WHPOKO pacnpocTpa-
HEHHBIX MCTOMO0B ANA ONHCAHHA HEONpENENeHHOCTEH BXOIHEIX mapa-
METPOR ABJIAETCA HCMNONBIOBAHHE IUVIOTHOCTH Pacrpele/icHHs BEPOAT-
HocTeH. Jlna GOoNbIIMHCTBA 337134 OLEHKH PHCKA 3TO ABIAETCA npHbn-
KEHHCM, KOTOPOE BHOCHT MONOAHHTEIBHBIH BKNAN B HeonpeneneH-
HOCTE HAPALY C HCNOAL3OBAHHEM fepepa coDBITHH M Jepesa oTKA30B, a
TAKHKE NONYIEHMH, KOTOPEIE HA MPAKTHKE 3a4acTYI0 OKA3BIBAKTCA He-
OBOCHOBAHHEIMH. AHaNH3 "HenpenBHIeHHLIX" aBapuil W Katactpod no-
Ka3bLIBACT, YTO BO MHOIHX CHTYaUWAX BEIBOALL, GasupyloliHecs Ha Be-
POATHOCTHOM AHANH3E PHCKA, OBUIH Ype3MepHO ONTHMHCTHYHBIMH. He-
OMpeeneHHOCTH, COOTBETCTRYOLIHE IKCTPEMAIBHO PEAKHM COOBITHAM,
ABAAOTCA eue DoNee YYBCTBHTENBHEIMH B M4He aHATHIA H OLCHKH M,
CIEN0BATENEHO, Pe3yNbTaThl TPebyoT Donee ocTOPOXHOrO aHAMH3A.

[Mockonbky HeompemeneHHOCTH BXOIHBIX NapaMeTpoB, OMHCHIBAKD-
IHX HCXOAHBIE CODBITHA aBADHIAHEIX CHTYALMH, MOXKHO YCIOBHO OTHe-
CTH K OIHOMY H3 ABYX KAACCOB: cay4aHHOMY (BEpOATHOCTHOMY) H He-
METKOMY, COOTBETCTBEHHO H MOJENH, B PAMKAX KOTOPHIX OCYILECTBA-
HOTCA OUEHKH PHCKA, HA30BEM BEPOATHOCTHBIMH H HeweTkHmu. Cylue-
CTBEHHBIM MCTOUHHKOM MOTPELUHOCTEH NPH NOMYYEHHH OLEHOK pPHCKa
MOKET ABIATECA HCMOIB30BAHHE BEPOATHOCTHHIX Momenedi ans obpa-
BOTKH MepeMeNHbIX, He ABISIOLUIMNCA 10 CBOCH NpHpoe caydaHHEIMH.
[lepexon K HedeTKHM MOIENSM B 9TOM CHYYae A3eT NPHHUHMHATEHYIO
BOMOMKHOCTb MONYYEHHA ANEKBATHRIX OLIEHOK PHCKA H HMX MOTPENIHOD-
cTel, OnepalMi Hajl HEYETKHMH NEPEMEHHBIMH 49acT0 COOTBETCTBYET
CHTYALHH, KOTIA CTATHCTHYECKH AOCTOBEPHAS MH(OPMALIHA O BEpPOAT-
HOCTAX NApaMeTPOB OTCYTCTBYET W/HIH HE MOMET OBITh MOCTYIHPOBA-
Ha. BeposTHOCTHRIA e noaxos, HanpoTHs, uenecoobpasHO HCMOBIO-
BATh, KOTda X3PAKTEPHCTHKH MAPAMETPOR XOPOILIO HIRECTHEI HIH MOTYT
OBITE BRIMHCICHB C HeODXOMHMON TOYMHOCTEI) HA OCHOBAHHH HME-
LieHca cTaTHCTHYECKOH HHDOpMAaLHH,

OTMeTHM, YTO HEYETKHE MOJENH MOTYT ObITh HCNONBIOBAHE! M 15
ONMHCAHHA HEONPENENeHHOCTEH B BEPOATHOCTHOM AHANMHIE, OJJHAKD He-
HETKHE BRIMHCIEHHA OTIHYAKTCA OT BEPOATHOCTHRIX MATEMATHYECKH M
KOHLENTYATbHO H Dojiee COOTBETCTBYIOT CIYYasM, KOTAa IUIOTHOCTH
pacnpelie/leHHA BEPOATHOCTEH HEH3BECTHRI M OLEHHBAIOTCHE CyOBex-
THBHO, [Topo0Has cHTyauns xapakTepHa [id 3a0ay onpefelieHHs Ha-
ACHHOCTH TEXHHYECKHX CHCTEM M OLIEHKH PHCKA.
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Ina HCNONB3OBAHHMA HEYeTKHN Moaenedl B 3agaqax OLEHKH PHCKA
neoGxomumo ofobumMTL anmapar GopMaNsHOro ONHCAHHA pPHCKA Ha
cryuail nHdopMaLHH He CTaTHCTHYECKOH, a HeveTKoH NpHpOEL.

3.7. HEUETKO-BEPOSTHOCTHBIE MOJIENTH OLIEHKH PHCKA
3.7.1. BepoarHocTHEIE MOJENH

3.7.1.1. @opmansnoe onucanue PUCKA 8 EEPORMHOCHINLIX
MOOERAX

KonuuecTBeHHOE ONMHCAHHWE PHCKA, KAK MPABHIO, ONHPAETCA HA Teo-
peTHKO-BeposTHOCTHEINH moaxon [23]. [lyers D — MHOKECTBO BCEX BO3-
MOKHBIX HeGnaronpHaTHeIX COOBITHIA:

D= {d,, d, ..., du}. (3.1)

B obiem cayuae B onpeneleHHod KORKPeTHOH CHTYALHA MOTYT 01-
HOBPEMEHHO HACTYNATh MHOTHE W3 3THX cobbrruii. Kaxnoe mMeicnnmoe
coueTanHe Takux coOwTHil ofoznaunm B. K HuM uenecoofpaiHo npu-
YHCIHTE CaMO MHOXecTBO D H nyctoe MHOXKecTBO @ (OTCYTCTEHE He-
GraronpusThHex cobutrif). Onpenenennoe codyerande B annserca, Ta-
KHM 0Dpazom; MOAMHOKECTBOM HeGnaronpHATHEN coOLITHI MHOMeECT-
Ba I -

B= {ﬂrﬂ. iz, ires tfh}: dﬁr e D, {32]
j=1,...,m.

[ycres E; BapHaHT pellieHHA, ¢ KOTOPEIM CBA3AHEN coueTaHud Hebna-
FONPHATHEIX coObrTHil By, By, ..., Bik. O6osnawum uepes B’; rapants-
poBaKHOE OTCYTCTBHE HeOnaronpuaTHEIX cobuTHil L E; Torna

B,= {By, Bp, ..., Bik, Bﬂa} (3.3)

MonHas, CBA3aHHaA ¢ pemenHeM E; cucrema cobmmuii. [pennonosmm,

YTO KadaoMy couetanmio HebnaronpuaTHeX cobermuil By (=1, ..., k),
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KOTOpOE MOWET PealH30BATLCA B PE3yABTATE NPHHATHA peluenus £; C
E, a Taxke coOuTHiO B, MOYKHO NpHIHCATL BEpOATHOCTH p; (By) K, co-
oTBeTcTREHHO, by (B ):

0< p(B)) =], ipF{Bﬁ]+p,[Bf] =1 (3.4)
i=1

Ecnm nanee ka#aoMy codetannio By MoxeT BhITh MOCTaBNCHO B CO-
OTBETCTBHE KONHYECTBEHHO OMHCHIBAEMOE MOCNENCTBHE Ay, TO BEIHYH-
Ha COMYTCTBYIOLIEro pemennio £; pucka R; onpenenserca opmynoi

]
R =Y 4,p,(B)) (3.5)
J=1

Benuwunna R; npencrasnser, Takum o0pajoM, cpeimHiowr (omHuae-
MYI0) BETHYHHY yiepda npH MPHHATHH BADHAHTA pelleHHd E;

Huoraa non pHCKOM NOHAMAKT MPOCTO BEPOATHOCTE HACTYTUICHHA
onpejenexHoro coueTanus HeGraronpusTHex cobbrruit Dye B Taxoil
nomxon ocobeHHo LenecoofpaseH, KOTAa NoCAeACTBHA Ay pHeKa 0s E,
H Dy He 3ananel. Toraa npH HCNONb30BAHHH (YHKUHH-HHIHKATOpA
D— 1, onpenenseMoi YCIOBHAMH

1l nmpu D, =D,
= D 6
lg(-DJ'} {ﬂ' "FH -DJ- — ﬂu J = KJ ( ]

ana A; = 19(D;) B cooTBeTcTBHE C (3.6) Momy4aem:

R; = pi (D). (3.7)
Ecnu, HANPOTHB, NPH NPHHATHH pellenns E; Bce BEPOATHOCTH pea-

NH3AIHK COYCTAHHA HeGIaronpHATHEIX CODRITHI BUE.B"; OIHHAKOBEL, TO
ecth pi(By = p; TO B COOTBETCTEHH ¢ (3.7)
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R, = F{i *"ip- (3.8)

J=l

Tlp npuusTHYH pentenna E; 1A onpenenseMoii CBA35I0 MEKIY cotue-
TaHHeM HebnaronpuaTHeX cobwrrwii By 1 nocnenctemem Ay hynrumn
pHcKa A;: By— Ay, j=1, ..., k;, npencrasnsior ocobwiil uHTEpec nBa vacT-
HEIX ClTy4as.

Ecnu i ABYX B3aHMOHCKIHOYAIOMMX COYSTAHHI By n By, j#1, 1. e
BynBy= 0, cnpaBeIHBO paBEHCTBO

A(ByoBy) = A{By) + A{By), (B39

TO TOBOPAT 00 ANAMTHEBHEIX wimpadmueix QynKyusx W, COOTBETCTBEHHO,
AIHTHBHBIX VHKYMAY pucka.

B a1oM cnyuae nna couetanil, KOTOpsie COCTOST H3 eMHCTBEHHOTO
HeGnaronpusTHoro cobsrrus By = {d;}, Ba = { dz}y vy Bin = {da}, cipa-
BEAMHBD COOTHOILIEHHE

Add; Vdy ... dy) = A(d)) + A(dy) + ... + A(d,) (3.10)

R =Y 4(d)p(d). (.11)

dal

M&1 HMeem neno ¢ Tak HaskBaeMOl Hopmarshol WITPadHO dvuk-
el B, u, cooTBeTcTBEHHD, QYHKUME pHCKa A, Koraa ans JIBYX B3am-
MOMCEIIOUAIOIIHX coveTannid By u B, f#!, cnipaBeiineo COOTHOILICHHE

max {A{(By), A(Bu)} = A(By\UBy) = A(By) + A(B). (3.12)
3tor chyual CTYRHT MOKAIATENEHEIM NPHMEPOM  ALIHTHBHON

urrpadpsoii Gynkumn. Onpenemum teneps wis By, BB’ nononumrens-
HEIH yiep6 3a cuet B, npu By Ha 0CHOBAaHHH COOTHOIIEHHA
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A{By | By) = A{ByuBy) - A{By). (3.13)
- Orciona cnenyer: .

A(B UBo\ ... UBik) = A{Bi) + A{Bn | By) +
+ A{Bs | By UBR) + ... + A(Bit | Byu ..U Biky),  (3.14)

W B coydae aaaHTHBHON mrTpadHoi QYHKUHH NOTyYaeM NpOCTOe Bl
paseHHe:

A{By | By)=A(By) (3.15)

Bapuant pemenns E;eF Ge3 ydeta BOIMOKHOCTH HEOIArONPHATHEIX
MocnencTeril GyJeT HMETs MOME3HOCTH €. TOrAa COOTBETCTBYIOUIYIO

BAPHAHTY pemeHHs E; penuanay
G¢=E;'R.r ; {llﬁ'}

HAIBIBAIOT CYMMAPHBIM Ihihexmonm peutenus.
MHOKECTBO PalHOHANEHEIX BAPHAHTOR PeLIeHHs 0003HAYAIT!

E'={ EicE: G>0}. (3.17)
BapnaHT pemeHns £¥; Ha3sIBAETCA ONTHMANEHBIM B CITy4Yac

G = max G,. (3.18)

' EeE

[py 5TOM B paMKax KOHKpETHOIi MpakTHYECKOH 3a1auH MHOMKECTBO
AOMYCTHMBIX BADHAHTOB PELICHHA MOXeT ObiTh AOTONHHTENBHO Orpa-
HHYEHO MpelenaMH pHCKa.

3.7.2. HeuerkHe MOIOEAH

IMpu oGpaboTke napaMeTpoB HEYETKOH NPHPOL! B 3a4a9ax OLUCHEH
pHCKa uenecoobpaiio HCMONB3IOBATE HEYETKHE MOJIENH.
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JIA HCNONBLIOBAHHA HeyeTkHX Momenel HeoGxomumo OMpeNeIHTh
OCHOBHBIEC ONCPAUHH HAl HEYETKHMH NepeMeHHbIMH, obobiuTe anmna-
pat GOpMaNEHOrO OIMCAHHA PHCKA Ha cny4ail HHpOpMaLHK He cTaTH-

CTHYECKOH, a HeueTkoi npupoas, paspaboTats COOTBETCTBYHOIIHE an-
FOPHTMBI H MPOrPaMMHBIE TIPOIYKTHL.

3.7.2.1. Monsmue newémro2o mMuoncecmea

MaTeMaTHUecKas TeOpHA HEMETEMX MHOMECTB, npeanoxenHas Jl.
Jane Gonee uerBepTH Beka HA3ajl, NO3BOMSET ONHCHIBATE HEYETKHE TIO-
HATHA W 3HAHHA, ONEPHPOBATE ITHMH 3HAHHAMH H JENATh HEUYETKHE Bhi-
Bofkl. C Bexonom B 1965 r. craten JI. 3ame "Hewerxne Muo#ecTna"
[44] naunmaerca mekmouHTenbHO GypHoe Pa3BHTHE HOBOH TeopHw,
NpeIHAIHAYEHHOM A8 H3YYEHHA H aHANH3a CHCTEM, B KOTOPBIX OCHOB-
Has POtk MPHHAMTEHKHT CYKIEHHAM W PEHIEHHAM Yenoseka. [lockonbky
JTH CHCTEMEI CBA3AHB! C MPHHUHMHANBHO HEHETKHM (PA3MBITBIM, pac-
IUIBIBYATRIM) XapakTepoM HH(OPMAIIHH, TO CaMa HOBas TEOPHS MoOMy-
YHBILAA HA3BAHHE "TEOPHH HEYETKHX MHOMECTB” W ects oboblmenue
OORMHOM (MeTKOIT) TEOPHH MHOMKECTS.

HexonusiM nossTieM obB4HON TEOPHH MHONECTB HBISETCH MOHA-
THE MPHHALNEKHOCTH MIEMEHTA X HEKOTOPOro MHOXecTBa X K onpene-
ACHHOMY MOAMHOMECTBY ACX: (xed). [lna Beipamenus 3tofi npuHan-
JCHHOCTH MOKHO MCIOIB30BATL M APYTOE NMOHATHE - XapaKTepPHCTHYE-

CKYI0 QYHKLHIO 4(X), 3HAYEHHE KOTOpOH YKA3kBAeT, ABMAETCH JH x
IMMeMeHTOM A:

Ia[11={ (3.19)

OaHako 3TOT0 NOHATHA OKA3ANOCE HEAOCTATONHO LIS PacCMOTPEHHS
CHTYALHH, KOTOPEIE ONHCHIBAIOTCA ¢ MOMOILBIY HEYETKO ONpefeneHHbIX
MOHATHH THNA "MHOMKECTBO BRICOKHX MoAeH", "MHOKECTBO YHCEN MHO-
ro bonswe 10", u T. 1. B OCHOBE TEODHH HEYETKHX MHOMECTB JICHKHT
MPEACTARNCHHE O TOM, YTO COCTABAAIOIIHE MHOKECTBO MIEMEHTEI, 06-
naparoume obIHUM CBOMCTBOM, MOryT 0fIanaTs 3THM CBOJICTEOM B pa3-
THYHOH CTENEHH M, CIENOBATENLHO, MPHHALIEKATS JaHHOMY MHOMECT-
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BY C pasiH4HOH cTreneHsio, [lpH TakoM NoAxXOAe BRICKa3biBaHHE THNA
"aMeMEHT NMPHHALTEAHHT JAHHOMY MHOMeCTBY A" Tepaer cMmbici, no-
CKOABKY HE0OXOIHMO YKa3laTh, C KAKOH CTENEHBIO IEMEHT NpHHALIE-
FHT JAHHOMY MHOMKECTBY. JTO MHOMECTBO CTeneHel NpHHALICKHOCTH
MOWET OLEHHBATHCA Ha ODecKOHeuHO#H IKane NeHCTBHTENBHEIX (HIH
panHoHATEHBIX ) 9kcen ot 0 o 1, uad Ha YacTH 4Hcen HHTepsana [0, l]:
B TOM YHCIE H Ha KoHeuHOH wkane. Hanpumep, o0bekT, onpeaenseMeiil
paipaxenneM 4 = {(x1/0,2), (x2]0), (x3]0,3), (x4|1), (xs]0,8)} Gynem nasel-
BATE HEYCTKHM MOJAMHOMECTBOM MHOMKECTBa X, rje x; — 3MeMeHT YHH-
BEPCATBHOTO MHOMECTEa X, a YHCI0 Nocie BePTHKANLHON YepThl 3anaeT
aHaveHne QYHKIMH NPHHAUIEHKHOCTH HA 3ToM anemente. Crnenosa-
TENBHO, PACCMOTPEHHOE HEYETKOE MOJAMHOWECTBO A COACPXHT B He-
GonbIIOH CTEMEHH X, HE CONEPHMHT Xz, COACPHKHT X3 B HEMHOTO :Suna-
el cTenexy, Yem Xz, NOJHOCTBIO CONEPAHT Xy, H B 3HAYHTENBHOH CTe-
NEHH CONEPHMT Xs. Takum obpazoM, Moaxoa K GopManH3alMH HeuETKo-
CTH COCTOHT B ciemyromem. Heuétkoe muokecTso ofpasyerca myTém
ppelcHuA 0000WEHHOMO MOHATHA NPHHALIEKHOCTH — paclHperia
ABYXEMEHTHOTO MHOMECTBA 3HAYCHMI XapAKTEPHCTHYECKOH (yHK-
wan {0,1} no koutHHyyma [0,1]. 310 03HA¥AET, YTO NEPEXO OT NONHOH
NPHHALIEAKHOCTH K MOAHOH €ro HeMPHHALIEKHOCTH NMPOHCXOAHT He
CKAUKOM, 8 MJIABHO, MPHYEM MPHHALIEKHOCTE MEMEHTA MHOMKECTBY
BHIpAXKAETCA MMCJIOM H3 HHTepeana [0,1].

Janum cTporoe onpegeneHHe MOHATHA HEYETKOTO MHOMECTBA: HE-
uyérkoe MHOWecTBO A={(x, pa(x)), X} onpeaensercs MarTeMaTHICCKH
KaK COBOKYMHOCTh YMOPAAOYEHHBIX Nap, COCTABMEHHBIX H3 3MEMEHTOB
X YHHBEpPCANBHOIO MHOKECTBA A H COOTBETCTBYIOIIHX CTEMEHeH npu-

HAIIEKHOCTH My HIH HENOCPEICTBEHHO B BHIE ghymwyun npunad-
JgexcHocmu Py X — [0,1].

OrmeruM, 4To B 3apyDekHOIl IHTEpaType HeYeTKoe MHOMeCTBO B
JUTA CAIyHas AHCKPETHOrO, KOHEYHOTO NPOCTPAaHCTBA OnpefencHHi X
yacto 0bo3Ha4aT Kak (obo3naueHHA 3ane)

Bl {Z f‘_aif’f::.]_} ) HlG) (3.20)
i X

i rl .1':
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rle B YHCAHTENE pacmonoskeHa QYHKUMA NMPHHALTEKHOCTH MMEMEHTa,
CTORWIEro B 3HameHarene. B cinyyae nenpepniBHOrO H GecKoHeqHOTo
NpOCTPAHCTBA A" B 0003HAYEHHAX HEUCTKOT0 MHOMECTBE BMECTO IHAKA
CYMMBI HCITONB3IYIOT 3HAK HHTEIPATA.

3.7.2.2, Ocnosnsie onepayiu Hao HEYEMKUME MHONCECTHEAMU

BaxueHmnM BOMPOCOM HCMONB30BAHHA HEYETKHX MHOMECTB B MO-
ACIAX OLUEHKH H YNpaBMeHHA PHCKOM, 3 TakK¥e HX HCNONBEIOBAHHA B
CHCTEMAX MOANCPAKH NPHHATHA PEIleHHH ABIAETCA MOCTPOEHHE COOT-
BETCTBYIOIIHX ONEPATOPOB ArperHpOBaHHA HHOOPMALAH H AHANHI HX
ceMaHTHEH. TIpH HCTIONB30BAHHH HEYETKHX MHOMECTB HMEETCH BO3-

MOWHOCTD MPHMEHATH PAITHYHEIE ONEPATOPH ArperHpoBAHHA HHOp-
MALHH B 3ABHCHMOCTH OT CHTYALMH,

OcHoBHEIE ONEPALHK HA HEYETKHMH MHOKECTBAMH M3 KJIACCA BCEX
Heudrkux MHOecTs F(x) = {11 | u: X— [0,1]} ysusepcansHoro muose-
cTBa X, KOTOPHIM COOTBETCTBYHOT CBAIKH «H» H «HIH» NPHBENEHE! HH-
e [53].

Hononuenwe:
Hy(x) = 1-py(x) , ¥V xekX. (3.21)

INepecedenne. Tun I - MuHHMYM:

1,00 = (AR )X) = minfp, (0)1,(x)) VxeX. (3.22)
Obnenunenne. Tun [ — MaKCHMYM:
1500 = (1, Vi1, )(x) = max{ps (D)1, (x)} VrxeX. (3.23)
[lepeceuenne. Tun Il — orpanHyYeHHOE NPOH3BENCHHE:
1,0 = (AR, )() = max (O, () +(0) -1} VxeX.  (3.24)
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O6vennnesne. Tun [l- orpanHueHHas cyMMa:

H,(x) = (pyvpai(x) = min{l, pI{x} +ua(x)} vxeX. (3.25)

[Mepeceuenne. Tun 111 — anrebpanyeckoe mpou3BeneHne:
(%) = (1 %) = () py(x) VxeX, (3.26)

O6neaunenne. Tun 111 — anreGpantdeckas cyMma:
(%) = (p Fp X)) = p O+ (k) p(x)-po(x) WxeX.  (3.27)

PazHocTh:

H00) = 1, (x) = p,(x) = max {0, (x) - p(x)} ¥xeX. (3.28)

KoHueHTpauHa:

B,(x) = pi(x) VxeX. (3.29)

JHecTkne, OOHOIHAYHEIE OMEPATOPEl HEMOJIHO OTPANAKT CMBICH
rHOKHX, MHOTO3HAYHBIX NMpeodpasoBaHHi HEYETKHX TMEPEMEHHEIX, B
TOM YHCIE, THHrBHCTHYecKHX nepemeHHeX. [losTomy mpakTHYeckHi
HHTEpec npefcrasnger noctpoeHHe obOOWEHHBIX HEYETKHX OMepaTo-
POB — ONEPATOPOB AOMOITHEHHA, 00beIHHEHHA H NepeceYeHHd, KOTOpkIe
NOABOMALIOT YYECTH THOKOCTE, CTETEHs KOMIEHCALMM OMNepanios, cne-
UADHKY KOHKPETHOTO NHIA (IKCMepTa), OCYIECTBANIOUIErD OLEHKY
PHCKA HIH MPHHHMAKOILETO PelleHHs B HeyeTko# cpene. B ocHose on-
penenenus nogoGHeX obObWEHHBIX ONEPaTOPOB MOKET JNexaTs 0000-
IEeHHE MOaX0[, 3aKMI0YaloHiCA B HX OnpeieNeHHH B Kiacce Tpe-

YTONBHEIX HOPM H KOHOpM [54].



3. 7.2.3. Bazoeme ceedenun 0 mpuanZYIAPHLIX HOpMax

PaccMOTpHM annapat mpuanzyaspielx (TpeyronsHeix) xopm (T-
HOpM) H konopa (T-koHOpM, S-HOPM), KOTOpEIE MPEACTABNAIOT Hanbo-
nee obwnA knace dyrkumit £ [0,1]x[0,1] — [0,1], yaosneTsoparmmX
TpeOOBAHHAM K ONEPATOPAM KOHBIDHKLIMH H IHIBIOHKIHH.

Ompenenenme 1. Tpuanzyvasproii nopsmoisi (ans wpatkoctd T-
HOpMOi) HA3BEIBAETCA ABOHYHAA OMEPallHA HAa EOHHHYHOM HHTEpBane
[0,1], T.e. dynkuma T: [0,1F— [0,1] Takas, uro ans seex x,y,ze[0,1]
BEIMOAHAKTCH YEThIPE AKCHOMBI:

(T1) = xosmmynuxamusnocm Tixy) = T(yx),
(T2) - accoyuamusnocm T(2) = T(T(x).2),
m} — MOHOMOHKNOC b T{xﬂr} = T{I;}
g moboroy sz,
(T4) — zpanuynsie yerosus T(x,1) =x,
T(0.x) = T(x,0) = 0,
T(lx)=x.

3710 03HAYAET, YTO BCe T-HOPME! COBMANAKT HA FPAHMLE eIHHHYHO-
ro ksazpara [0,1]%.

T-nopma Tix,y) npeacrasnser cobol OnepaTop KOHBIOHKUHH, onpe-
OENeHHBIH HA CTEMEHAX HEeONpeNeeHHOCTH, 33JaBaeMBIX 3HAUCHHAMH
GYHKUHHA NPHHAATEKHOCTH ABYX HIH Oonee ycnoBHi B OJHOM H TOM
*e MpoaYKLUMOHHOM MpaBHie.

Onpenenenne 2. Ecnu T asnaerca T-wopmoii, To deoiicmeennan K

ueii T-xonopma §:  [0,11°—[0,1] sanaercs xax:

S(xg) = 1-T(1-x,1). (3.30)

T-koHopma S(x,y) BEIMHCISET CTeNeHb HEOMPEIENeHHOCTH (3Haue-
HHe DYHKIHH NPHHALTEKHOCTH) 3aKTHYEHHHA, BRIBEJEHHOIO H3 JBYX
win Gonee NpPOAYKUHOHHEIX MPaBWI HIH CTENEHb HEONpeNeNeHHOCTH
(3naueHHe QYHKUHH NPHHALNEKHOCTH) YCIOBHOH YacTH NMPOLYKLHOH-
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HOTO NpasHia, B KOTOPOH aHUENEHTH! COeAHHEHB! NorHueckoll ceasko
l‘HII~I:E‘TH:M‘:¢E: ONHChIBAKOTCA OcHOBHLIE T-HOpMBl H T-KOHOPMEI:
a. Munwvym Ty w0 Makcuvym Sy (noruka 3ane):
Tiudxy) = min (x), (3.31)
Sidx) = max(xy). (3.32)
6. Hpouszsedenue Tp n Bepoamuocmuan cymma Sp:
Texy)=x-», (3.33)
SHxy)=x+y-x-y (3.34)
B. T-nopama Jdyxacesuva Ty v T-xonopma Jlykacesuua Sy :
T.(x,)) = max(x + y - 1,0), (3.35)
Si(x,y) = min(x + 3,1). (3.36)

r. Cavan caabaa T-nopma Ty W caman cunsian T-xonopwa Sy :

- min(x, ¥), ecan max(x,y)=1,

Tw(x,y)= { 0, LED> XAt (3.37)

s.{x,ﬂ“{:mmﬂ i
: - HHAYE.

. rll
n. Huaenomenmusits sustesym Ty

min(x, ¥), ecan x+y>1,

T:f{:.:f'.l={ (3.39)

0, — LHaye.
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e. Cemeiicteo T-nopm @panxa (Tf4), 4 €[0,=]: 3.7.2.4. Mpunyun pacuupenus

[lpuuupn pacumpenns (obobGmenna) [55] kak oaHa M3 OCHOBHBIX

ll..'llr' - o A=
T":x 4 }::’ ::2 1_?’ MAEH TEOpHH HEYETKMX MHOMECTB HOCHT 3BPHCTHUECKHH Xapakrep M
R A5 Y e NO3BONAET PAcIHPHTL 00NacTh ONpeaeneHns HCXOIHOrO 0TOBpakeHHA
I Alx, ) =4 T(x ), eci A=+, (3.40) (p HA KNACC HEYETKHX MHOMKECTB, & TAKKE 0DODIIHTE ONpPeACIeHNS One-

pauHH Hal HeYETKHMH MHOMECTBAMH THMA |, Ha HEYBTKHE MHOMXECTBA
THHA 2 (Korga caMH 3HaueHHA QYHKUHH NPHHALIEKHOCTH 3a1al0TCH
HEOQHO3HAYHO) H BhILUE,

[Mycts @: X' — V¥V — sanannoe otoGpaxkenne, a 4 — HeuéTkoe MHO-
#ectso B X, Torna ofpa3s HeuETkHX MHOXECTB A NMpPH OTODPAKEHHH @
€CTE HewéTroe MHOXKecTBO B B V ¢ dyHRUMEH npHHALNEKHOCTH

Jagu[]+{f ‘lﬂ‘r—]]]. HHAYE.
A-1

. Cemelicreo T-xonopm @panka (T 1), 1 € [0,=]:

(S, (x,¥), e A=0,
5 (52) ek Hs(y) = max p(x), y €¥, (3.44)
8 Az, y) =1 55 0), ecan A = 4o, (3.41) xeq ()
1=-log 1+H]-I-IIAI-F_“ - HHAYE,
4 A=1 rae ¢ '(y) = {xé..l'lqs{x] = y}. B cayqae neuérroro orobpamenns ¢ ;
A=Y umeem:
3. Cemeiictao T-nopm A, r - :
PR LAk el he] a(y) = max {min [j1,(x), ()]}, (3.45)
xeX
Tj-'{xl }rjl CCITH A= D. o6
T Alx, ) =1 T,(x,), ecnt A=+, (342) b
max@,1 - ((1-x)" +(1- V), umave. :
Ra(2)=  max {min[(,(x)) o () i, (501} (3.46)
u. Cemeiictso T-xonopm flzepa (S 4), A € [0,»]: Wnm, nHave, ecnn A, Az, ..., Ay — HeYeTKHe MHOXECTBA, ONpe/IeneH-
/ HEl¢ HAa npocTpancTeax X, X5, ..., Xy, cooTReTcTBenHO, a ¢ — dyHKRUMS,
) ottt ol orobpaxaloman X, x X% ... x Xy B ¥, TO B COOTBETCTBHH C 3THM TPHH-
. ik i UHNOM, HeweTkuid obpas A, As, ..., Ay, oTobpaxaemulii nocpencreom @
5 Alx,y) = 18 LEA ) N eciH A = 4, (3.43) B B ecTb (yHKLHA NPHHALTEKHOCTH:
ki e B
Boo L E R T Sl Ha(y) = max{min [pe (%)), v (on) 1} (3.47)
X E,!ﬁ, sin 5 N E.r,q'
= (X1, 0y x5)
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C ucnonesopanueM ypaeHenns (3.47), mobrle MaTeMaTHUeCKHe co-
OTHOLIEHHA MEXY YeTKHMH NEpeMeHHBIMHE, BEIYan anrefpanueckue
onepauul, MoryT 6eITe obofmens Ha HeueTKHe nepeMenuuie. Heuer-
KO€ YHCI0 eCTh HEYETKOE MHOXKECTRO, ONpe/IeleHHOE HA BelleCTREHHOH
MpAMOH, T.e. mpocTpaHcTee R=(=o0 +o0). [Iycre [ v J ecTs Apa HeweTKHX
4HCAa B npocTpancTeax A" W I coormercreenno. Ormersm, yTo npo-
CTPAHCTBO JUIA HEYETKOTD YHC/IA €CTh HHTEpBan B K, B KOTOPOM HeYeT-
Koe uncno onpenenexo. [lycrs cuMBon * onpenenser oaHy 3 anred-
paHYecKHX onepaudi +, =, x , /. Onepauna I*J ecTs HeHweTKOE YHCHO,

ckaxmem K, onpenenseMoe kax K= /*J,

Ota HeveTkad anrebpanueckan onepamus, Wi PacIIHPEHHas onepa-
uns, H K MoryT OBITE NOMYYEHE! ¢ HCTIONE30BAHHEM TPHHIHNA PaCILM-
perna mo (3.47). OTMeTHM, YTO JMEMeHTH HHTEpBANOE X H ¥, KoTophie
B3AHMOEHCTRYIOT nocpencTeoM anreGpamdeckoll onepaumn *, obpa-
3YI0T HHTEpBan Z, Ha KoTopoM onpenenserca K. Bonee touno, Z = X*V
HIH 2 = X*y, rfie z ecTh anemenT Z. CnemoBarensHo, NMPHHALIEKHOCTE
anemenTa z Ha Z Kk K momydaercs W3 NMpHHAMNEKHOCTEH 2MEMEHTOR X
Ha X'k /nyna ¥ kJB CoOOTBETCTBHH C

Mx(2) = max {min [ pdx), ps(x )1} (3.48)
z=x*y

B cooTBETCTEHH ¢ NPHHUHNOM, NPHHALISKHOCTD £(Z) INEMEHTOR 2
MOTYYAETCA H3 MPHHALNEKHOCTEH Wy (X) M pa(y) 3MeMEHTOB x H y:

M3(z) = max {min [p(x), p0)]}. (3.49)
x*y=z

Ecnu z =x+ ywmn z = x » y, Torna QYHKUHA NPHHALNIEKHOCTH 2
PABHA COOTBETCTBEHHO

H3(z) = max {min [ py(x), pa(z - x) 1}, (3.50)
FJI.‘“"‘_}J
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H3(z) = max {min [ pi(x), pa(z / x) 1}. (3.51)
T=ERy

[TpuHuMn pacumpenns gaer ofinee pelleHHe JNg onepaumMii B He-
werkoii anrebpe. Beipaxenue (3.48) sanserca ofmanuneo npocteiM. Ha
MpaKTHKE cylecTryeT DeckoHeqHOE YHCN0 KOMOMHALMI X H ¥, KOTOpEIE
JAKOT OIHY H TY Xe BENHYHHY Z, H NoHcK KoMOuHauMi, obecneynBsar-
LHX MaKCHMATBHY QYHKIHIO NPHHALTEHKHOCTH, ABNAETCA HCKTHOYH-
TENbHO ANHTEeNsHOH npouenypod. CneaoBareNbHO, OCYLIECTBIEHHE
pelIeHHs B COOTBETCTBHH ¢ (3.48) ABNfeTCA 3aTpyAHHTENbHBIM 1A pe-
ANBHBIX CHTYALMH Jake C HCMOMB30BAHHEM KOMMBIOTEpPA. 3TO CERA3AHO,
Npe#ae BCero, ¢ TeM, YTO NPH JHCKPETH3ALKH [EPEMEHHBIX B BBIMHC-
NEHHAX HHOOPMALIHA MOMET TEPATRCH, H3-3a YEro pesyaLTaThl MoJy4Ya-
KOTCA HENpapWILHEIMH. Pelnenne ykasaHHO 3a1aul HILYT, KAk NPaBH-
N0, € HCMOIBIOBAHHEM METONOB HENHHEHHOTO NPOrpaAMMHPOBAHMA.
Cpeny anbTepHaTHBHEIX METONOB, HaHOONBIIEE PACTIPOCTPAHEHHE MO-
AYHHAH cnegywomme: Meron sepwsH, DSW-meTron M orpaHHyYeHHBIH
DSW-meroa. PaceMoTpHM KpaTko MeTof BepiunH [56].

MeTtoa OGasupyercd Ha MOAXOMAX, HCMONLIYEMBIX B HenHHeTHOM
MporpaMMHpoBaHHH. KnloueBhiM YTBEPRICHHEM, HCIONBIYEMEIM B Me-
TOjE, ABMACTCA Cleylolee: B kiacce DHHapHBIX airedpandecknx ome-
paumii ana asyx Hewerkux uwcen K= [*J onTHManeHas napa (x, ¥) no-
JAy4aeTcH B npeanonomeHun pdx) = wdy). 1o yeaoBHe BMECTE ¢ an-
refpandyeckumM COOTHOIIEHHEM X*y = z onpefenser (YHKLHIO NpHHAI-
JEWKHOCTH peteHHs. BMecTo nposeneHns 3THX BRIYHCIEHHH aHATHTH-
YECKH 1A MOHCKA BEHYHH Z NMpeiaraercd Nnouck 3HavueHui p(z), roe
K — wenaemulii pesynstar. Boamoskna oGpaboTka ¢ HCNoNb30BaHHEM o~
cpesos juia K, B CONOCTABNEHHH MX C COOTBETCTBYIOIIHMH OINTHMAMTL-
HEIMH Ct-cpesaMi Jd [ 1 .J. AnropHT™ BRIOYAET cleayolHe mari:

1. Buibop pemmumusi arme 0 < < 1.

2. Ilouck uuTepeanos B X o Y, KOTOpEIE COOTBETCTBYIOT 3TOMY L.
3T0 ECTh a-cpeabl 1A [ U J COOTBETCTEEHHO.

3. Mowck nuTeppana B K, KOTOPEI COOTBETCTRYET HHTEPRAIAM B X H

¥ cooTBETCTBEHHO. DTOT HHTEpBAN ecTh a-cpes K.
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4. TlosropeHne THX onepauMii V1A pasnH4HLIX 3HAYeHHi o ¢ ue-
MBI MOMYYEHHA OPYTHX (-CPe30B pelnens K.

ITporpaMmuian peanH3anid onepaumii Hag HEYETKHMH MHOKECTRAMM
COBMECTHO C peanu3alfedl NPHHLMNA PACHIHPEHHA TO3BONAET MPOH3-
BOJMTE BBIMHCAEHHA C HEYETKHMH NEPEMEHHBEIMH H PEllaTh 3afaq
OLIEHKH HANEKHOCTH H PHCKA.

3.7.2.5. @opmansuoe onucanue pucKka 8 NeYemKux Mooennx

Tepmun “pHck” HMEET pasnHYHBEIE TOJNKOBAHHA B JIHTEPATYpE, H B
HEro 3a4acTyi0 BEIANBIBAIOT payiHyHoe colepxkanue. OOmpAM, noma-
nyH, ABNAETCA NPECTABRIEHHE O PHCKE, KAK 0 BENMYMHE, OTpakaomei
HEYBEPEHHOCTE IKCMEPTa B TOM, NMPOHIOHIET MH faHHoe cobriTie (He-
KenaTelsHOe), H BOIHHKHET JIH JIAHHOE HeONarolnpHATHOE COCTOSHHE.
Huaue MoXHO ONpegenHTs PHCK KK ACHCTBHE B YCIOBHAX HEompene-
nenHocTH. HeonmpeneneHHocT: (HEZOCTAaTOK) HHQOPMALMH POIAHHT
PHCK ¢ CHTYaUMEH NPHHATHA PELIEHHI B YCIOBHAX HENeTepMHHHpO-
BAHHEIX TTAPAMETPOB. YUHTHIBAA HEOOXOMHMOCTE B KONHHYECTBEHHBIX
OLIEHKAX PHCKA, PASYMHO ONPENENHTE PHCK HA OCHOBE COHETAaHHil Be-
JHYHHBL CODBITHA (MOCHeaCTBHA COOBITHA) M MEPEl BOIMOWKHOCTH €ro
HacTynneHna. Ha npakTuke nns noaydeHHs TOMEYHON OLEHKH 3Hade-
HHA PHCKAa HCOONBIYIOT NMPOM3IBEeHHe WX YHCMEeHHBIX 3Havenuii. [Ipu
ITOM, B KAYECTBE MEPBl BOIMOMHOCTH HACTYTUIEHHA CODBITHA, KaK npa-
BHIC, BEIODHPAlOT BEPOATHOCTE ero HacTymieHus P. Tlocnencrems ne-
AENATENLHOTO COOBITHA 4 MOTYT OLEHHBATHCH PAITHYHBIMH creundn-

HECKHMH MapaMETpAMH — OT 3K0HOMHYECKHX N0 3THMOCKHX HIH MOaH=-
THuecKkHx. OTclona PHCE

R=4-P. (3.52)

Obobuwennem popmynsl (3.51) Ha HenpephIBHEI chlydai SBAAeTCH
BBIpAKEHHE
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R_,{z}zTAI[I}JFP{I.-’.r]-[HI}ir, (3.53)

e Py (.) — HekoTOpas BEPOATHOCTHAA Mepa B NPOCTPAHCTBE coDBITHI
["'nlm"{m}-

[epexon K HeweTKHM MOAeNsM MPEANoNaraeT HANHYHE WIHPOKOro
QNEKTpa BAPHAHTOB ATPErHPOBAHHA BENHYMHEI COOBITHA H MEpH BO3-
MOKHOCTH ero HacTymaeHHs. BosmomusiMi BapHanTamn 00obieHHs
Juis noaobHo# Mopenn asnsoTes [57]:

|. HcnonpiosaHue T-HOpM 118 OUECHKH CTENEHH YBEPEHHOCTH B
HCTHHHOCTH (hopmyasl (3.52).

2. 3amena suavennii A 1 P B (3.52) HAa HeveTKHE YHCHA (JIHHTBHC-
THYECKHE MepeMeHHEIE), 8 MPOH3BEIeH A — Ha PaclIHpeHHoe (no
npHHLMnY obodueHHa) NPOH3BEACHHE HEYCTKHX YHCRIL.

3. 3Jamena 3Ha4eHHi A U P Ha HEYETKHE OTHOLICHHA, A NPOH3BEIE-
HHA B (3.52) - Ha KOMNO3HIHIO ITHX OTHOWIEHHH.

4, OGobmenne GoOpMYIBl ¢ MCMIONB3OBAHHEM HEUETKHX HHTErpa-
JOB.

PaccMOTpHM CXEMATHYHO 3TH BADHAHTEL.

|. Henonszosanue T-wopm ORA OYeHKU CMEREN YBEPEHHOCMU 6
ucmunnocmu gropmyast (3.52).

Mopmyna (3.52) MoXeT HMETh HECTPOTHH XapakKTep B CBA3H C TEM,
YTO 3HAYEHHS BepoATHOCTH P W ymiepba 4 MoryT ObITh H3IBECTHEI HE
TOMHO, @ C HEKOTOPHIMH CTeneHsMH yBepenHocTH x(P) W y(A). Hama
crenenb yeepennoctd z(R) B ucruanocTH Gopmysl (3.52) MoXeT 3aBH-
ceth OT crenerei ypepernoctH x(P) u y{(4) cnenyioumum obpasom:

Kak ux MHHEMYM — T-HopMa 3ane:

2(R) = T (x(P), y(4)) = min [x(P), WA)]; (3.54)

*  Kak HX MpOM3IBEJeHHEe — BEPOATHOCTHAR T-HOpMa:

2(R) = Tp (x(P), WA)) = x(P) x W A); (3.53)
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*  KaK HX orpaHHYeHHas cymma — T-Hopma Jlykacesnua:
ARFT(x(P) W 4)) = max (0, x(Pytp(A)-1). (3.56)
BosmosHo Henons3oBaHue H OPYTHX H3BecTHEX T-HopM.

2. 3amena snavenuti A u P na nevemxue wucna (MHEUCHINNECKHE
REPEMENHBIE), a NPOUIBEOEHUA — HA PACIUUPENHDE NO RPUHYUNY
obobuenIA NPOUZEE0ENNE NEYEMKLX YUCEN.,

Dopmyna (3.52) nepenHineTca B 3TOM Clydae cleyommuM obpasom:

R=A48 P ¢ pg(z) =max {minf(uy(e), pep)]}.  (3.57)
Z=XXY

3neck R, A u P — Hedetkue umena; pg(z), pedx) 0 pay) — dynkumn
MPHHAMLIEHKHOCTH, XapaKTEPHIVIONIHE CTENEHH MPHHALIEKHOCTH -
MEHTOB Z, X H }' K HeYeTKHM MHomecTsaM R, A u P cooteercTBenHo; ® —
Onepalus paciliHPEHHOTO NPOH3BEJICHHA HEYETKHX YHCeN; A — ofnepa-
UHS min (IHIBIOHKLHA) ; v — onepauna max (Konsionkims). Heobxo-
HAHMO OTMETHTB, YTO H3BECTHHI H JPYTHE NPHHUMME paciuupenns. Hx
paccMOTpeHHe 00BIMHO YBAIRIBAKIOT ¢ npobnemol "BsanMoneicTera" W

"KOMIEHCALMH" NepeMEHHEIX,
3. 3amena mmavenuii R, A u P na wevemrue omuowenus, a npous-
gedenun g (3.52) — na KoMRoOZUYWIO MUK OMHOWEHUT.

HegetkuMm otHowenrem [53] naseipaeTca HeveTKOe MHOKECTBO R Ha
ACKapTOBOM NpoH3BeaAcHHH AxB 0azoBeix MHOMeCTE:

Ma(x) = paap(xy) = min [px), peg(v)]. (3.58)

Dopmyna (3.52) nepenuiuercs ¢ HCNOMLIOBAHHEM ONEPALHH KOMIIO-
SHLHH CleayrouHM obpazom:

Rixy) = A(xy) © P(xp). (3.59)
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dnece R(xy), A(x,y) u P(x,y) — HEKOTOpLIE HEYETKHE OTHOWIEHHSA, a ° —
onepanma koMno3uuHH. CpeaM MIBECTHBIX ONEpalMii KOMIOZHIHM
nanbosiee YacTo HCNOIB3YIOTCA ONEpPalHKH max-min 1 max-product, T.e.

pg (ry) = max {min[p, (cp), pe(x)]}, (3.60)
H
Mg (x) = max {{py (xp)ug ()]} (3.61)
COOTBETCTBEHHO.

Mokro NpemToEKMTE Takke max-T KOMMO3HLMHI HEYETKHX OTHO-
menni, rge T — napamerprdeckas T-HopMa.

Orromenna R(xx), A(xy) # P(yx) MoryT 6bITs HHTEPIPETHPOBAHE
KAK OTHOIICHHA MOJACTHPOBAHHA, T.€. X = (x|, ... Xy) — HEKOTOPBIH YHH-
BEPCYM, BOIMOMKHO, HOPMHpPOBaHHBI, Xom = [0,1], x), ... xv € [0,1],
¥ = (1, ... ¥g) — HAIBAHHA (HOMEPA) IIEMEHTOB TCPM-MHOKECTEA JIHH-
I'BHCTHYECKHX MEPEMEHHBIX, BRIPAKAIMIMX HEYETKHE 3HAYCHHA BEIH-
yuH R, A u P. Hopuuposka X (npeobpajoBaHie B YHHBEPCANBHYHO
HWIKATY) OCYIIECTBAAETCA CHEUMANBHEIM MOHOTOHHEIM Npeodpa3loBaHu-
em F: X = [0,1], B mpocreiimem cnyyae F(x) =x/ |x].

4. Obobwenue hopmynsr (3.52) ¢ ucnonsioeanuem HEYEMKUX UN-
Me2panos.

Pacimapenne dopMyasl (3.52) ¢ NoMomEly napaMeTpHYecKHX T-
HOpPM NPHBOOHT K HEYETKOH MHTEpnperauuH dgopmyns (3.53) uepez
CBEPTKY T-HOPMEI OT pacnpeleieHHA BOIMOKHOCTEH MOCNENCTBHA He-
KENaTeNnsHOro CoDBITHA A — |y H BEPOATHOCTHOH Mepkl F:

R(x) = [T(p,(x), P(x))dx. (3.62)

Boamoxno Takke HCMONB3OBAHHE B KAaYeCTBE HEYETKOH HHTEpIpE-
TatuH opmynel (3.53) uarerpanos Cyreno u llloke [53].
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Ilycte X = (xy, ... »xx). [IycTh P — HeveTkaa mepa Ha X. Torpa puck
MOMKHO ONpenenHTs, Kak HHTerpan Cyreso or ¢yukuuu 4: X — [0,1]
Mo OTHOIIEHHIO K Mepe P

R(x)=(S5) [0 P=|J(Alx,,) A P(4,). (3.63)
jul

3nece (i) obozHawaer, YTO MHACKCH! YNOPAAOUEHR! TakHM obpazom,
910 0< A(xy)S .S AQxpn)=1 B4y = (X, -0 Xpn )

Puck MomHO Takoke onpenenuts kak waTerpan llloke ot dyakmmm A:
A = R mo oTHOWIEHMIO K Mepe P

R(x)=(C) IAdF = D (%) = ACx ) DP(A,), (3.64)

C TeMH e 0003HAYEHHUAMH, 4TO H BBlLE, ¥ A(x) = 0.

QyHKUMA NPHHALIEHKHOCTH PHCKA Mg MONHOCTBIO XApAKTEpHIyeT
PHCK Kak HeuyeTKylw BennuuHy. H3 Hee MOXHO MOTY4HTH
AeaizHHUHPOBAHHOS 3HAYEHHE pPHCKa, Hampumep, Hanbosee
BO3MOXKHOE €0 3HA4eHHe, a Takke pasdpoc 3HaYeHHil pucka.

3.7.2.6. Henonvsiosanue Kawecmeen ol unopmaniuu 8 oyetiKe pucka

[Tonamue aunzeucmuveckoti nepemenHo

OaHHM M3 BOIMOMHBIX M, NOKANYH, HanOonee HHTEPECHRIX MpHMe-
HEHHH annapaTta HeYeTKHX MHOMKECTB B 00NACTH OLEHKH PHCKA ABNAET-
CA ero cnocobDHOCTh ONEPHPOBATE ¢ KAMECTBEHHBIMH MOHATHAMH MTyTEM
HCTIONBL3OBAHHA JNHHTBHCTHYECKHX TMEepeMeHHBIX (/IHHIBHCTHHUECKHX
tepmos) [58]. TMonoGHeie nepemeHHBie JAKOT BOIMOKHOCTE MCMONB3O-
BATE ECTECTBEHHBIH (MM HCKYCCTREHHEIN) AIBIK 1A NOAYIEHHA KOIH-
YecTBEHHBIX pe3ynsTatos. [Iycrs X' — MpOCTPEHCTBO ECTECTBEHHOIO
A3bIKA (THHTBHCTHYECKHX TepMoB), a ¥ — mpocTpancTeo (Mo3HaBaTENb-
HOH) HHTEPMpPEeTAaLHH ITHX TEPMOR (pHC. 3.2). JTH HHTEPNPETALMH, KaK
Npasiio, OyAYT HEYETKHMH, PACTINLIBYATEIMH M HaHDO/IEe eCTECTBEHHO
JNA HX OMHCAHHA HCMOAR3IOBATE HEUYETKHE MHOWKECTBA. T akHM oDpazom,
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AUHIBHCTHYECKHE TEPMBI MOMHO OMHCLIBATE ¢ HCMONBIOBAHHEM HE4EeT-
Kix MuoxkecTs. [Ipeanono&mM, 4TO Mbl 3aJIANH ONPENENEHHEIT JHH-
IUMCTHYECKHIE TEPM B MPOCTPAHCTBE ECTECTBEHHOTO A3bIKA X Kak a M
HEYeTKOE MHOKECTBO A B NMPOCTPAHCTBE HHTEPNPETAllHH, WIH 3HAYe-
Wit Y, kax onpemenenHoe 3xadenune (dyuxumio) tepma o. Cnegosa-
TEALHO, ECTECTBEHHBIH A3BIK MOXHO PACCMATPHBATL Kak oToOpaxeHHe
M MHOWEcTBA JHHTBHCTHYECKHX TepMoB H3 X' B COOTBETCTBYHOLIEE
MHOMECTBO MHTEpNpeTaluii, onpeleneHHbX B npocTpancrse Y. Kax-
Akl nuErpHcTHYecKHit TepM o H3 X COOTBETCTBYET HEUETKOMY MHOME-
cray A B Y, apasiomeMycs HHTEpnpeTauped a. 310 0To0paKeHHE MOX-
Ho obo3HauHTE Kak Mia.4).

T -

N
I--

Puc. 3.2. lonsTHe THATBHCTHYECKOH nepeMeHHoH

Hederkoe MHOKECTBO ONMHCHIBAET HEYETKOCTh B OTODPAKEHHH MEW-
Ny THHTBHCTHYECKHM TEPMOM H €r0 HHTEpnpeTauMeii u moxer ObiTh
NpeacTaRIeHD KaK QYHKUMA NPHHALIEKHOCTH iy 0,V) MK, Npoile, Kak

Had ) = paly). (3.65)

JIHHrBHCTHYECKHE TEPMBl MOIYT ObITh 3PPEKTHBHO HCNONLIOBAHBI
AR ONMHCAHHA BeTHYHHE! COOBITHA A H MEPhl BOIMOKHOCTH €0 HACTY-
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ninenns P npH oleHKaX PHCKA, KO3 KOJHYECTBEHHAA HHpOpMaLHA
OTCYTCTBYET, H HKCNEPTE MOTYT AATh TOABKO Ka4eCTBEHHBIC OLCHEH.

Takum 00paszoM, HEYETKHE MOJENH OLEHKH PHCKA MO3BONAIOT MOy~
4aTh KOMHYECTBEHHBIE OLEHKH PHCKAa B Clydae HE4ETKOH, Heompene-
neHHoil, a Takke KayecTBeHHON HHdopMauHH.

JIHHrBHCTHYECKHE TEPMEl MOTYT OBITE 3Q{EKTHEHO HCMONBIOBAHE]
71 OMHCAHHA BETHYHHBI CODBITHA A H MEPEl BOIMOXKHOCTH €ro- HacTy-
mieHHa P MpH OlLIEHKAX PHCKA, KOTJa KOAHYECTBEHHAA HHbopMaLHA
OTCYTCTBYET, M 3KCTEPTH MOFYT AaTh TOMBKO KAYECTBEHHBIC OLEHKH.
Kak yka3aHo BbIllE, 3THM TEPMaM MOTYT OBITE CONOCTABIEHE COOTBET-
cTBYIOLHE BYHKUHH MpHHALIEKHOCTH. THIHYHEIE (YHKIMH NpHHAL-
NeRHOCTH 1A onucanus A u P npusejers ke (B obosHaveHuax 3a-
ne). TIpH HX MOCTPOSHHH Y4TEHB! PEKOMEHAALMH 06 OrpaHHueHHH HHC-
N2 HCTIONBIYEMBIX KaTeropuii (TpaHtil THCKPHMHHALIMH). B cuny orpa-
HHYEHHBIX YeNnoBedeckHx cnocobHocTell B NpoBEaCHHHA pasnHyHi (rpa-
NALMIK) 3TO WHCIO, HA NMPAKTHEE, HE NPEBLIIIAET CEMH.

P
“Owenb HH3Kaa™: 1/1 +0.8/2+0/3 + 0/4+ 0/5+ 0/6 + 0/7

“Huaxan™; 021+ 1/2+08/3+0/4+ 05+ 06 + 07
“Cpennas’ 0/1 + 0/2+0,5/4+ 1/5+0.5/6+0/6 +0/7
“Bricoxas”: O+ 02+ 0/3 + O/4+0.8/5+1/6 +0.2/7

“Owqens saicokas™ O/1 + 02+ O3 + 04+ V5 + 0.8/6+1/7

A:

“ITpenebpescumuie”™: 1/1 +0.8/2+03 + 0/4+ 05+ o6 + 0f7

“HesnaunTensheie™ O/1 + 0.2/2 + 1/3 + 0.8/4 + 0/5 + 0/6 + 0/7

“KpurHueckue™: 0/1 +0/2 + 0/3 + 0.8/4 + 1/5 + 0.2/6 + 07
“Karactpodmueckue”: 01 + 02+ 0/3 + 0/4 + 0/5+0.8/6 + 177

Brifpag TepMel Ans P H A M NpoBelA BRIYHCACHHA MO topmyne
(3.57) Han COOTBETCTBYIOUHMH HM QYHKUMAMH NPHHALICAKHOCTH, NO-

nyduM QYHEIHID NPHHALTSHHOCTH PHCKa ;.';J, (k=1,2,...,7 — 4HCHO

4aeHOB B KakI0H GyHKIMH npuHauiextocTH). ConocTasks ee ¢ Habo-

poM OMOPHEIX (YHKLHH, CODTBETCTBYHOLUIHX PEMEPHEIM TEPMaM pHCKA
(«Bricokmiiy, «3HaunTensueiin, «Boamownwity, «Huskwiin), Hanph-

Mep, ¢ HCNONB3OBAHHEM CpeHEKBANIPATHYHOTD KPHTCPHA, MOKHO COE-
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E ]

[dTH BRIBOJ O CTEMEHAX OTKJIOHEHHS PHCKA OT 3THX TepMOB, JHDO co-
gTHecTH pHck ¢ GmukaiiuuM TepMoM (B cMbicie BRIOPAHHOIO KpHTE-
pus). Hike npuseses npumep nogoGxoro pacdera. Mepbl OTKIOHEHHA

Dy dryHKIE NPHHANIEHKHOCTH PHCKA J.uf,‘, MOMYYEHHOH pacdeToM, OT
yHKLMiT NPHHATIEXHOCTH ONOPHEIX 3HAYEHHI pHCKA:

D, (R, Buicoxmii) = [i(pj - #ﬂ*,,rm.}}i , (3.66)
* ; .
D,(R,, 3naunrenshniii) = [EM - 1 }] : (3.67)
k=l

bt | =

D,,(R,, Bosmokusiit) = [';:[g; = ﬁm“)} : (3.68)

km]

[ RE

EH[R,,HHmn}:IiM* mmﬂ, (3.69)

ag= 1/( Dy / Dy), rae Dy= min(Dy), j=1,2,3.4. (3.70)

Crenenb JOBEpHA K TOMY, 4TO R; MPHHAUIEKHT K j-MY PEnepHOMY
TepMY PHCKA:

ﬁa=ﬂgfiﬂu ’ (3.71)

Eml

Y B, =1- (3.72)
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Taxam obpazom, HeYeTKHE MOJEIH OLUEHKH PHCKA NO3BOASIOT MOMY-
4aTh KOMIHYECTBEHHLIC OLEHKH PHCKA B C/yyae HEYeTKOoH, Heonpeme-
JIeHHOM, a TaKKe KayecTBeHHOH HHDOpMaLIHH.

3.7.3. HeueTKo-BeposTHOCTHBIE MOJEIH

Ha npakTHke, kaKk NpaBHiao, PHCK ABNAETCA (QYHKUHEH Kak cTaTH-
CTHYECKHX MAapaMeTpoB, TAK H HeveTkHx. B cuny paznuaua teopuii, ue-
MOAB3YeMBIX 1718 ONMHCAHHA 3THX IBYX THIOB NapaMeTpos, (TEOPHA Be-
POATHOCTEH W, HANPHMED, TEOPHA BOIMOXHOCTEH) 3a1a4a MX Arperupo-
BAHHA CTAHOBHTCA HETPHBHANBHOM,

Co spemenn nmoApneHHs TeopHH BoamomkHocTeil [50] npeanpunnma-
JIHCE MONBITKH TOYHO 0D03HAYHTE COOTHOLIEHHE MEXIY BEPOSTHOCTRED
H BO3MOMKHOCTRIO. Hanpasnenwe stux yowinid obycnosneHo suGopom
ONHOH H3 ABYX NpeanoceU1ok. [lepeas HCXOAMT M3 TOrO, YTO BEPOAT-
HOCTE H BOIMOMKHOCTE BRIPAXAIT (QYHIAMEHTANEHO PasnHuHBIE THIIEI
HHQOpPMALKH H HeonpenenenHocTH. Kak cneicrtede, npennonaraerca
HANPABHTL YCHIHA HE HA MOHCK BOIMOMHEIX npeolpazosaHuii mMexay
JABYMA TEOPHAMH, 3 HA cnocol paccMOTPEHMS COTNACOBAMHOCTH HH-
tdopmalun, npeacTaBneHHoH GopManHIMOM BEPOATHOCTH H BOIMOMKHO-
CTH.
KoHkypHpYIOIAas NpeanocsUlka Npeanojaraer, 4To HeonpeaeneH-
HOCTE MOMKET DBITH NpefCcTaBNeHa B PANIHYHEIX dopmax, HO 3TH GopMel
NHIE PasnHYHEE MPOABACHHA ONHOMO M TOro Xe noHATHA. [lonobHas
MOZHUHA NOMYCKAET BOIMOMHOCTE NpeodpasoBaHHi «BEPOATHOCTE —
BOSMOMKHOCTE?, T.6. OTOOPAAEHHE MEXIY MOSEIAMH, HCMNOIB3YHIOWHMH
TEOPHH BEpOATHOCTEH M BoIMOwHOCTeH. B COOTBETCTBHM C ITHMH
NpeANOChUIKAMH BOSMOMKHBI JBa NOAXOAA: MPOBEIeHHE aAHANH3A PaIHO-
THNHEIX NAPAMETPOB WIH Npecbpa3oBaHHe NapaMeTpoB K OAHOMY THITY.
B nannoM nocobuu paccMoTpumM Donee aeTansHO BTOPO moaxon,

On npeanonaraer npeofpasoBanue AHGO MIOTHOCTH pacnpeneneHns
BEPOATHOCTEH p B pacnpeieneHye BOIMOXKHOCTeH r, MO0, Haoboport, F
B p.

Ilpn nopobHeIX nMpeobpa3oBaHHAX AOMEHB BBIMOIHATHCA HEKOTO-
phle YCAOBHA (COXpaHEeHHA ONpeeleHHBIN ceoiicTe pacnpenencHuii). B
3ABHCHMOCTH OT YpOBHA TpeDOBaHHA K COXpaHEHHIO ITHX CBOICTB M
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fyner onpenenaTeCa BOIMOKHOCTD HIH HEBOIMOKHOCTE npeolGpasosa-
HHA.

H3 nurepaTyphl H3BECTHBI PA3NHYHBIE THIL NpeobpasoBaHui, OTAH-
saommxea punocodueii. Hanpusep, Dubois w Prade [59)] npennosinm
npeobpazopaHie «BEPOATHOCTE — BOSMOWHOCTB», Gasupylolleecs Ha
nonaTHH HeobxoaumocTi cobermua. OTMeTHM, YTo BoaMoxHocTs 7 co-
Ohrria 4 u HeoGxonuMocTs N NMPOTHBONONOMHOIO eMy CODBITHA A
CHAIAHBI COOTHOLLEHHEM

M(A4)=1- N(A). (3.73)

Geer 1 Klir [59] npeanosunn cemeiicteo npeobpazosanmnii, Gasu-
PYIOUHXCA HA NMPHHIHNE HHBAPHAHTHOCTH HEONMpPEAeNeHHOCTH, T.e. Ha
NPEANOIOKEHHH, YTO KONHYECTBO HEONpENeneHHOCTH (MnH HHpopmMa-
UHH) B pacnpeaeneduy 1o npeobpa3zoBaHHs M NOCHAE JOMKHO OCTATBCH
Tem ke, Tpebosanne, yTobel p ¥ r cofepKanH OTHHAKOBOE KOMHHECTRO
HHopMaunn dopmansHo onMckiBaeTcs ypasHenueM (3.74). Bripame-
HHE B NeBOH 4acTH ypaBHeHHA npelcTaeadet snTponsio Llennona (ne-
ONpefeNeHHOCTh B BEPOATHOCTHOM pacrpenencHuH). Bripaxenue B
Nparoii YacTH MPEACTABNAET MOMHYI HEONpeleNneHHOCTh pacnpeaene-
HHA BO3MOXKHOCTE (CyMMy Mep HecneuHpHYHOCTH H AHCKOpTA):

-2 plogy(p) = nlog,[il(i-1)]-

=] =}

=3 (= r)log,l1~i 3, G = ).

i=l J=i+l

(3.74)

Hna 3anansoro npocTpadcTea paccywacHuil (m, F) mepa Hecneus-
(PHYHOCTH, Ccofepxallanca B m, BRpLKaeTca dopMynoi

NS(m) =Y m(A)log,|4], (3.75)

AeF
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rae | Al ects pasmeprocTs Muokectsa A; F — Habop (okansHEIX 3ne-
MEHTOE, ACCOLMHPOBAHHBIX C m; m — Da3oBOe pacnpeleneHHe BEPOAT-
HocTeil: dyHkuns, BeoguMas B Teopud [lemncrepa — lleddepa m:
P(X)—[0,1], Tak yro m(J)=0n

S m(A) =1, (3.76)

AsF

A={x1, X2, 0%} — OTPAHHYEHHOE HEMYCTOE YHHBEPCANBHOE MHOMKECTBO,
P(X) — ero mommuocts. Jlioboe muowecteo AeP(X), mm KoToporo
miA)#0 — HaseBaeTCH HOKANEHBIM TEMEHTOM.

JlnanazoH HaMeHeHHs Mepsl NS(m)

0 < NS(m) < log,| X1 . (3.17)

NS(m) = 0 ecnn Bee DOKANBHEIE MEMEHTH ABNAIOTCH CHHITIETOHAMH,
NS(m) = logd Xl ecmm m(X)=1.

Benuuuna m(A) BEIpaxaeT CTENEHL JOBEPHA B YTBEPHICHHH, KOTO-
po€ MpeacTaRIeH) MHOKECTBOM A, HO OHA He BRIIOYAET BOIMOKHYIO
CTeneHk JOBEPHA B JONONHHTENBHBIX YTBEPH#ICHHAX, MPeICcTaBIeHHBIX
paanuuHsiMH noaMHokecTBaMi A, To ects, m(4) BHIpawaeT crencHb
[0BEPHA, KOTOpas COOTBETCTBYET TOYHO MHOMKECTBY A4, a He cTencHe
NOAHOTO JOBEpHA, cooTBeTeTRYOMEro 4. Yrobsl nosyuyHTs nocneaHee,
Heobxonumo K mid) nobasuTe 3Ha4eHns m(B) nna Beex NOAMHOMKECTR
B muoxectea A. INonxoe goBepuHe, COOTBETCTBYIOMEE A, BRIpAKAETCA
opmynoi Be[,{]zz,m{ A). B TeOpHH BOIMOWHOCTEH MEpPa HECTIEIH-

Fad

dHUHOCTH MOeT ObITh BHIpAXKEHA uYepe3 pacrpeleleHHe BOIMOKHO-

creit rryry....r,) MocpencTeoM GopMynel (MepBoe craraeMoe NpaBoH
yacTH Gopmynet (3.74))

NS(r) =3 rlog, (i /(i-1)) (3.78)

Bropas Mepa Heonpe/eleHHOCTH — AHCKOPT — BeIpaxaeTca dopmy-
ToH
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D(m)=-% m(A)log,( > m(B)|AnB|/|B)). (3.79)

AeF BgF
Juanason wamenenns D B dopMyne (3.79)
0 < D(m) < loga| X1 . (3.80)

Dim) =0, ecnu m{A) = 1 ans onHoro oTAENBHOrO MHOKECTBA A; D(m) =
M, ecam m ects omHOpOnHOE pacnipenenenue BepoaTHOCTEH Ha X,
B Teopun BosMoxHocTell AMckopT MoweT OBITh BRIpakeH 4epes pac-

npenenene BosMoRHOCTER A(ry,ry...,rn) MOCPEACTBOM (QOpMYNEI (BTO-
poe cnaraemoe npasoii YacTH dopMys (3.74))

m-1 n
D(m)==3 (r=r,)log,[1=i Y. r, [i(j=1)). (3.81)

i=l Julel

Bropoe ycnosMe BeIpaXaeT NPHHLMN HOPMATHIAUMH pacnpeaeneHHA
BOIMOMKHOCTEH!:

n=1, (rzrgoaecexi=1,2,...,n—-1) (3.82)

ITH [Ba YCAOBHA (MHBADHAHTHOCTE HEONPENENeHHOCTH H HOPMAlIH-
JAIMA PACTPEACICHHA BOIMOKHOCTEH) MOKHO CUHTATE MHHHMATBHBIM
nabopom TpebGoBanuii K npeobpasoBaHMAM MEXKIY BEPOATHOCTHIO H
BOIMOKHOCTBIO.

[Mpocrefimee npeobpasosanue, npeiokenHoe Knupom, — nHHeiHOe
npeobpasoBakie, OCYUIECTBAAIONIEE NpeobpasoBaHHe pacrpele/ieHus
BEpOATHOCTEH p; B pacnipe/lefieHHe BOIMOXHOCTEH r; B THHEHHOH WKkane

ri=ap;+ B, (3.83)

roei= 1,2, ..., n; a # [ koncranTw (o > 0).

Asropamu. pabotsl [60] Geuto nokasano, 9To oOpaTHOe JHHEHHOE
npeofpazoBaHKe OT PACTIPENEeHHA BO3MOMKHOCTEH K pacnpeiencHHio
peposTHOCTel cywecrayer He seerga. Jlpyroe npeofpasoBaHHe, mpel-
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noxenHoe Knupom, — norapudmuyeckoe npeolfpazoBaHne, yA0BISTEO-
pAoLIee MHHHMANBHBIA HaDop TpeboBanuii B 000MX HanpaBleHHAX:

r= ﬂ .L[}r.}':‘, {3 .34)

roei= 1,2, ..., 7 a 1 P NOACKHTENEHEE KOHCTAHTEIL.

B nybaukauuu [61] nns ocywectenenns npeoGpasoBanuii Henons-
30BaHa HiBecTHad B TeopHu [Jemncrepa—llleiidepa mepa neonpenenen-
HOCTH. OHa ONpefensercs Kak MAKCHMANBHAA BENHYHHA IHTPOMHH
Lllennona cpean BeeX PacnpeacieHHil BePOATHOCTEH, COBMECTHMBIX C
Januoil dyHKuHeR qoBepHA:

AU(Bel)= max{-z plog, p.}, (3.85)
X

rae AU(Bel) — konuuecTBO HeONpENeneHHOCTH, CONEPIKAIEECA B

Gynxkunu nosepus Bel, onpenenenyoii Ha X, p, — dyHKUMA pacnpene-

NEHHA BEPOATHOCTEH, MakcHMyM Oeperca cpeln BceX { P, }iex » TAK 4TO

px € [0,1] ama Beex xeX| pr =1, n amm seex AcK,
X

Bel(4) < z p.. X={x%2%....X,} — OIpaHHYEHHOE HEMYCTOE YHHBEp-

zad
CANbHOE MHOMKECTBO ¢ MOWHOCTEIY P(X), 4 — moAMHOMECTBO MHOKE-
ctea X, OrmernM, yto Teopus [lemncrepa — llefidepa skniouaer teo-
PHE) BEPOATHOCTEH M TEOPHIO BO3MOMHOCTEH KAK COCTABHBIE YACTH.

B cuny He eNHHCTEEHHOCTH npeolpasoBaHHs "BEpOATHOCTE-
BO3MOKHOCTE" MCMONB3YETCA NOMNONHHTEILHO ellle 0HA Mepa Heonpe-
AeNeHHOCTH — HecneunpuyHocTe NS. B 33BHCHMOCTH OT KOHTEKCTa
3anavyd BeIOHpaeTCs pelleHHe, MHHHMHIHPYIOLICS WIH MaKCHMHIH-
pylmee 3HadeHHe r. HanpuMep, ecin pacnpeneneHue Bo3MomHOCTedH
MPEANONAraeTca HCNONB30BATE IR NPHHATHA pelleHnil, uenecoobpas-
HO CTPEMHTBCH K MaKCHMANbHOH TOMHOCTH — HaWDonee XapakTepHOMY
PELLEHHK) — MAKCHMANBHO CRemHpHYHOMY (MHHHMATBHAA HecmelH-
fHuHOCTE). B cnyuwasx, Korna pacnpeneneHHe BOIMOXKHOCTEH npeano-
NAraeTcs HCMoNB30BATL /IS TOCTENYIOIIEro aHANH3A, OrpaHHueHHA,
HAKIAABIBAEMEIE HA HETO, JO/KHEl OBITH MHIIE HeoOXOAHMBIMHA H, che-
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AORATENBHO, Lenecoo0paIHO HCMONb30BATE MAKCHMANEHO HEeCcmeuH-
(noe petenie (MakCHMATEHOE IHAYEHHE HECTIELHDHIHOCTH).

3.7.4. Ouenka pHCKa ¢ HCNOILIOBAHHEM JHHIBHCTHYECKHX
nepeMeHHbIX

OcHoBHaA UeNs AHANH3A W OLEHKH PHCKA 3aKII0MaeTCd B Npenoc-
TanieHrE HHpopMmauuH o0 ypoBHe 0€30MACHOCTH paccMaTpHBAEMOM
CHCTEMEI NTHLY, NPHHAEMAOWEMY pemends. HononesoeaHwe sxcnepr-
HOro ONpoca W NPHMEHEHHE JTHHIBHCTHYECKHX MEPEMEHHBIX B 3aJauax
OUEHKH PHCKA [aeT BOSMOMHOCTE ONMpefeIeHHs YpoBHS GelonacHocTH
Juis obberToB, HHOOPMALHA 0 KOTOPHIX MOMKET OBITH BREIPAKEHA CKOpee
KAHECTECHHBIMH, YeM KOIHYECTBEHHBIMH KATETOPHAMH.

Mon yuepbom o0BMNHO NOHHMAKT CNEKTP BO3MOMHEIX MOCTEACTBHH
apapun. [lpuMennTensHo K 00BEKTaM AIEPHONO TOIUTHBHOIO LHKNA Le-
fecoobpa3Ho pAcCMATPHBATE TAKHE BOIMOMKHEIC NMOCNENCTBHA, KK Ma-
TepHANBHEIH yvinepd M, rymanuTapHeiil yuepd G H paIHOAKTHBHOS 3a-
rpsaHenne mecTHocTH Z. B Hamem paccmorpennn M, G, £ 1 P apnswoT-
CA IMHIBHCTHYECKHMH MEPEMEHHBIMH.

JKCMEPTHAA OLEHKH PHCKA COCTOHT W3 CNCAYIOUIHK 3Tanos [62]:

|. Tlpenpapureneneiii 3tan. B Hero BXOAAT: aHANMH3 MPHYHH M
(haxTopoB paIBHTHA ABapHH, ONMpENENEHHE OCHOBHBIX CLEHApHEB pai-
BHTHA ABAPHH, OTpeleNeHHe BHIOB YilepboB, paHKHPOBAHHA BOIMOM-
HOCTH ¥ THHECTH NOCNEICTBHA ARAPHH.

2. D7tan akcneprHoro onpoca. OH COCTOMT M3 CHEOYIOMIHX Mepo-
MPHATHI: COCTARNEHHE ONPOCHOIO JHCTA; noabop rpynnel 3KCNEpTos;
OMpOC IKCNEPTOB.

3. Pacuernniii stan. OH Brno4aer B ceDA: aHANHI Pe3yNLTATOR
IKCIIEPTHOIO OMPOCa; OLEHKY PHCKA HA OCHOBE JKCNEPTHOTO ONMpOCA.

4. 3BaknwounrensHeii stan. On npegcrasnser coboil aHanK3 oLeH-
KH pHCKA.

PaccMoTpHM KpaTko BCE 3TN

[lepBriii HauHHaeTca ¢ NoapobHONO aHAMH3a HCCNEIYEMOro ONacHo-
ro obwexta. IlpH 3TOM, Kak npasuno, pasdusaioT o0beKT Ha cocTas-
JIAOILME YACTH M N8 KLKIOH H3 HEX NMPOBOAAT AHANHMI OpHYHH K dak-
TOPOB BOZMOMHOI0 BOIHHKHOBEHMA aBapHHHBIX cuTyauuii. Cpean HHX
BRUICNAKT CACAYIOWHE FPYIINEL MPHYHHE W (AKTOPLl, CBA3IAHHLIE C
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OTKA30M 0GOPYA0BAHNA; NPHYHHE! W (PAKTOPHI, CEASAHHBIE C omHdKaMH
4eIOBEKA; MPHIHHEL H PAKTOPHI, CBAIAHHLIC ¢ BHEIUHHM BO3ACHCTEHEM.

Ha ocHOBE NPOAENAHHONO AHANH3A ONPEenAT CUEHAPHH PAIBHTHA
BOZMOMHBIX ABAPHH.

CrenyroumMM IIaroM SBAACTCA ONpEleNeHHe BHIOB BOIMOKHEIX
yuepbos, paHKHpOBAHHE BO3MOMHOCTH M THHECTH nociaeJcTBHH aBa-
pHii ¢ HCMONE30BAHHEM THHTBHCTHYECKHX NEPEMEHHBIX L.

Jlna mpoBefeHHA IKCMEPTHONO ONPOCA NMPELIATAcTCA BADHAHT paH-
JKHPOBAHMA BOIMOMHOCTH M TAKECTH NOCIENCTBHA asapuii (Tabn. 3.1).

Ha ocHope BHOpaHHBIX CUCHAPHER W MPOBEIEHHOTO PAHKHPOBAHHA
COCTABNACTCA ONPOCHBIA IHCT IKCNEPTA.

BrophkiM 3TanoM ABIAETCH IKCNEPTHRIH ONpPOC — 3aM0AHEHHE ONpoc-
HbIX JTHCTOB. Ero y4acTHHKM JO/KHE OTBEYATH MHHHMANBHOMY Habopy
npeabaBnseMer TpeGoBAHM: BHICOKOMY YPOBHIO obLIeH pyaMLHH,
BEICOKOMY NpPOQECCHOHANBHOMY YPOBHIO B OLCHHBAEMOH obnacT,
cNOCOBHOCTH MEePCNEeKTHRHO MBICAHTE H HAMHYHIO MPOH3BOACTBCHHOTO
W HCCIENOBATENLCKOTO ONbITa B AanHoH obractd. B xone onpoca Jkc-
MEpT BLIPAMKAET CTENEeHb CBOLH YBEPEHHOCTH (amcmom ot 0 no 1) B TOM,
YTO NMPH PEATH3ALMH PACCMATPHBAEMOrO CUEHAPHA BOIMOMKHOCTH H NO-
CNEICTBHA ABAPHH COOTBETCTBYIOT PAHAKHPOBAHHEIM 3HAUCHHAM.

Cnefylomuii war — nocrpoenne QYHKIHH NPHHALIEAKHOCTH wix)
JIHHTBHCTHYECKHX nepesennnx P, M, G, £ Ha ocHOBE IKCMEPTHOH
OLEHEH:

D%y
w5 )= i"m ; (3.86)

roe i=1, 2,..., n, 1 — YHCIO 3HAYEHHH NEPEMEHHOH (B HAWIEM Ciy4ac
n=T); j=1, 2,..., m, m — YHCIIO IKCNIEPTOR, }L,_]:”‘ — OLEHEA [-M IKCNEPTOM
i-r0 IHAYEHHA NepeMeHHoi ana [-il NMATBHCTHYECKOH nepeMeHHoH k-ro
cuenapns; [=1,2,3,4 - Bun JIMHTBHCTHYECKOH nepemennoii (P, M, G, Z);
k=1,2,..., ry r — YHCJ0 pacCMATPHBAEMBIX CLIEHAPHEB.

TpH KOJHYECTBE IKCMEPTOB B Ipynne fonee AECATH NPOBOAHTCH

pOBEpPKa COMACOBAHHOCTH MHEHHH IKCNEPTOR. Jlna 3Tor0 HCTONB3IY-
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ercs KoaqupHIIHENT KOHKOPAALHH Kennana (ko dHUHEHT COTIacH).

Jlanee, ¢ NOMOWEIO ONEPaLHH max-min HAXOAWTCA  PYHKIHA NpH-
HAZIEHKHOCTH MATEPHANEHOTO, MYMAHHTAPHONO H panHalioHHOTD pHc-
KOB:

b, (z%) = may | (min( pu(x®),
Fli {I” })}!

rae 1=2,3,4 — sun pucka (R, Re, R3).
DyHKIHA NTPHHALIEHKHOCTH NOTHOTO PHCKA A k-ro clleHapHa Ha-
XOAWTCH C HCMOIB30BAHHEM max-min onepamHH:

(3.87)

Hg, {zl] PN max l(l‘ﬂiﬂ {.ﬁfﬂ"{zzt}r

LT Rl e T

Hp, (2, Hg,, (2 D)- (3.88)

Pacuer pe3ylbTHPYIOWEr0 PHCKA CHCTEME! TAKKE NpPOBOAHTCA C HC-
NOE30BAHHEM MAX-Min ONepaLHH;

FR{E} g -=le?*J?r..-+:’(min [HR'{EI]‘
i, (23 i, (27 ) (3.89)

TMocnenHuii HTan 3aKT0NAeTCs B AHATH3E NONYHCHHBIX PE3YNETATOR
i OleHKe ypoBHA GesonacHocTH 00BEKTa.

Jlns OLEHKH YPOBHA BeaonacHoCTH (QyHKUHA NPHHAISKHOCTH 10~
JMYHEHHOTO Pe3YNETHPYIOWEro PHCKA cpaHMBAETCA © GYHKLHAMH NpH-
HATEKHOCTH ONOPHAIX YPOBHEH PHCKA, HANPHMER, C MCMONB3IOBAHHEM
EBKIHAOBOID PAcCTORHHA. B kayecTBe IHHTBHCTHYECKHX suaqenufi
OMOPHBIX IHAMEHHH PHCKA MOTYT BEICTYTNATE: KpHTHUEeCKHi pHCK—Ry |
npuemTemblil pHCK—Ry'; IpeHedpesAMbIH prck—Ry'. Mix dyHKuMA npH-
HANNEKHOCTH MOTYT OBITE NOCTPOEHE!, HANMPHMED, B COOTBETCTBHH C
tabn. 3.2
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JeknngoBo paccroanne D, (m=1,2,3) Mexay Heuetkoi BeTHuHHOH

pucka R # BEIGPAHHEIMH ONOPHEIMH YPOBHAMME IIA pHCka R," onpene-
JAETCA KakK

(3.90)

D,(R,R!)= [i} (i - ity )]IE

Yem mensine paccrosune D, Tem Bamke HaYeHHE pHCKA R K 3Ha-
HEHHIO, ONMPEAENAEMOMY m-M OMOPHBIM 3HaueHHeM. Ecnu pHck B Tou-
HOCTH COOTBETCTBYET OMOPHOMY 3HaueHH0, To 1), =0,

Beenem 0THOCHTENBHOE paccToOAHHe

Cm = 1/( Dy / D), (3.91)

rae Dy, ecTh HanMeHBIIee CpeiH NOTY4YeHHRIX 3HaYeHHii D,
Ecan Dy, = 0, T0 cooTBeTCTBYIOWIEE O, = 1, A OCTANBHBIE paBHs 0.
Uy HOPMHPYETCH B COOTBETCTBHH C COOTHOIIEHHEM

ﬂm - ﬂ:nr'lriﬂh

k=]

(3.92)

P MOXHO HHTEPNIPETHPOBATE KAK CTEMEHE OBEPHA K TOMY, 9T0 R MpH-
HAIIEHHT K /M-MY ONOpPHOMY 3HauenH:o pucka R,". Eciu R B Tounoctn

cooTBeTCTRYET Ry", TO CooTBeTCTRYIOWEE P=1, & ocTankHbE papHb 0.
Ormersm, uto

(3.93)

[lo nonyueHHBIM pesynbTaTaM fefaeTcs BEIBOA O GE30NACHOCTH
obbexta. MeTon uenecoofpazHo NPHMEHATE K OLEHKE PHCKa TeX onac-

HBIX OOBEKTOR, HH(OPMALIHA O KOTOPBIX CONEPMHT HEONPENENEHHOCTH,
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Tabnwuua 3.1
L P M G == Z
Muo- | =1 coy- | =500 | TMorwGno Bonbinoi spoc paaROAKTHEHBIX
roumc- | was/roa | TeC. Gonee 10 | mewecrs  =10"Bx.  Obmyuenne
AeH- MPOT | 4yenobex, eCTh | NCPCOHANA ASTANBHBIMH NOFaMH.
HlE MocTpasin- Kpynrosmacurrabusie BoaeicTaHE
IHe HA HACEMAEHME W OKPYHAIOULYH
: cpeny. Papymenne snanni
Ohr- 1-107" 250- | Morufino or | | 3uaunmensnnii suibpoc pagHoak-
nene= | coyuaes’ | 500 a0 10 weno- | Tupsmx semects o 10" Bk
HbLbe roa ThiC. BEK, ecTh | Boamomno obnyucHne nNepcoHana
MPOT | nocrpasas- NETATLHEIMH A03aMi. PaspyeHke
A= LiHe HACTH TEXHOMOTHYECKHX CHCTEM
Ean- | 107-10% | 50- Moru6 1 we- | Orpastwuennmii subpoc pagHoak-
HH4- | cayua- | 250 AoBex, ecTh | THRHEX Bemects ao 10" Bk Oct-
Hbile eafron THIC. NOCTPajAB- poe oDAYNEHHE HaCTH MEPCOHATE,
MPOT | mme O0nyseHHe OrpaHM4eHHOR YacTH
HBCETEHHA CBEPX  QOIYCTHMBIX
npeaenos. Paxpywende oTaens-
HbIX YCTAHOBOK
Bos- | 10°-107 | 15-50 | Haxro  ne | Heswaunrensuwii subpoc pagmo-
MOK- | Chay4a- THIC. norwd, ecte | akTHBMMX BewecTs. Boamosno
HEIE earon MPOT | cepbeaHo ocTpoe OOMyMEHHE HACTH Nepeo-
MOCTPAIAR- Hana. O0GnydeHHe HacTH HAcene-
e HHA Ha YPOBHE AOMYCTHMEIX 03,
: [MoppesacHne KOHCTPYKIHA
Ma- 1074107 | 5-15 | Her cepbeano | Bubpoc pannoakTHBHBIX BEWECTS
nose- | cayua- THIC. NoCTpaan- BRILE YCTAHOBNCHHBIX NPEREAOs.
poat- | emron MPOT | wmx,  ects | OGoydenne nepcosana  BuilLe
HBIE caysan BITT* | aosopwx  npeaenos. Obnyuenue
YACTH HACENEHHA HA YPOBHE JO-
mycTHMBX o3,  [lospewacuHne
JAUHTHLEX KOHCTPYKLUHH
Pea- 107107 | 0,5-5 | Her cepseano | Boswosmno ofnyyenue nepcosana
Kite cmyya- THC. | MOCTPAJAB- BRlNe 1030BLX npefenos. Coxpa-
er'rog | MPOT | mex,  enmw- | HAaeTch rayGOKOMUETOHHPOBAHHAR
HHYHBIE COY- | 3aWHTa
wau BITT*
Yuu- | <107 <0,5 | Jamerwe OTKNOHEHHA  OT  HOPMATLHOTO
Kank- | Cayua- ThIC. MOCAEACTEMA | PeXAMa IKCITYATALHH
HELE en’roj MPOT | oTcyTeTayior

* BIIT 03Ha4aeT BpEMEHHYK NOTEPIO TpYAocnocobHOCTH
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Tabnwuua 3.2

OnopHblie 3HAYMEHHA PHCKA

Boasosnsie

ManosepoaTHeiC
Peaxwe
YHUKANLHLIE

— KPHTHHECKHH

- — MpHeMAEMBIH

:l — npenedpexHMblil
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