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0 METO):(AX OliOCHOBAIIIDI ,l{OTIYCTHMOrO YPOBIDI PHCKA 

A. B. IlepeJILMyTep 

1. Bse~euue 

IlpH peiiieHHH BOIIpOCOB 0 Bhi60pe Tpe6yeMOfi 

Mepbl Ha)le)I(HOCTH H 6e30llaCHOCTH CTpOHTeJlhHbiX 

06beKTOB (JlOnyCTHMOrO ypOBIDI pHCKa) HCll0Jlb3YJOTC$1 

pa3JlW!Hbie, qame scero Hel}>opMaJJbHhle no,nXOJlbi. 

Borrpoc o B03MO)I(HOCTH Ha3Ha'laTb 3TOT ypoaeHh Ha 

OCHOBe OnTHMH3aUHOHHhlX C006pa)l(eHHfi C'IHTaeTC$1 

JlHCKyCCHOHHbiM, HO JlHCKyCCHH Ha 3TY TeMY )lOBOJlbHO 

qaCTO BeJlYTC$1 Ha ypOBHe nonyJlHCTCKHX ClleKYMUHH 0 

6eCKOHe'IHOfi UeHHOCTH qeJlOBe'leCKOfi )I(H3Hii I{ T. n. 

HacTO$llllag pa6oTa nocsgmeHa HeKOTOpbiM aorrpocaM 

aHaJJH3a YKaJaHHOfi rrpo6JJeMhi u Hli a Koen Mepe He 

rrpeTeH.nyeT Ha OKOH'!aTeJlbHOe peiiieHRe aorrpoca. TipeJl­

CTaBMeTC$1 6eccnopHhlM Ba)I(HOCTh yKaJaHI{$! Ha rrp!iH­

UiinliaJJhH)'IO B03MO)I(H0CTb OnTHMH3aUHOHHOrO llO)lXO~a 

6e3 yKJJoHeHI{$! OT paccMoTpeHID! rrpo6JJeMbi no cymecT­

sy li 6e3 qacTo RcnoJJb3yeMbiX orpaHW!eHiifi KJJacca 

paccMaTpHBaeMbiX 3a)laq TaK Ha3biBaeMb!Mii o6beKTaMH 

c 'IRCTo 3KOHOMH'!ecKoil: oTBeTCTBeHHOCTb!O. KcTaTn, 

KOJlH'!eCTBO TaKHX CliCTeM HeBeJlHKO I{ nonyqeHHbie JlM 

HHX pelyJlbTaTbl nonyqmm He CJlliiiiKOM 60JlbiiiOe 

pacrrpocTpaHeHHe. 

2. OcofieHHOCTH ODTHMH38QHOHHOR DOCT3HOBKH 

33~3'1H 

,[L1ul CHCTeM C 'IHCTO 3KOHOMH'IeCKOit OTBeTCTBeH­

HOCTb!O 06hi'IHO MHHHMH3HpYJOT 06UlHe 3aTpaTbl 3a 

speMg 3KCnJJYaTaUHH o6beKTa T: 

T 

C = Ck + J {Yk(t)p(t)- B(t)[l- p(t)]}e-ndt, (1) 
0 

r)le Ck - CTOHMOCTb KOHCTpYKUiiH IIpH ee C03)laHHH; 

y x(t) - y6hiTKH OT OTKa3a, IIpOH30IIIe)liiierO B MOMeHT 

BpeMeHH t; p(t) - Bep0$1THOCTb OTKa3a B liHTepBaJJe OT t 

JlO (t + dt); B(t)- JlOXOJl, KOTOpbiit rrpHHOCHT o6beKT np!i 

6e30TKa3HOH pa6oTe; e·n - K03iPIPRUHeHT OT)laJJeHHOCTH 

3aTpaT; T - napaMeTp JlHCKOHTHpOBaHI{$!. 
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EcTeCTBeRHo, 'ITO npli oueHKe ymep6a ,nOJ])I(Hhl 

Y'IHTb!BaTbC$1 ace KoMnoHeHThi: 

• 3aTpaTbl Ha )leMOHTa)l( nospe)l()leHHbiX KOHCTpyK­

UiiH H HX 3aMeey; 

• 3aTpaTbi Ha BOCCTaHOBJleHRe HJlH peMOHT; 

• llOTepH, CB$13aHHbie C na)leHHeM )leJlOBOfi aKTHBHOC­

TH (ynyUleHHag Bbiro,na), paBHbie JlOXOJlY, KOTOpbiH 

MOrJJH 61.1 nonyqHTb 3a nep!iO)l BOCCTaHOBJleHI{$! 

pa60THHKH rrpe)li1pi{$!TI{$!; 

• KOMneHCaUI{g nocropmmero ymep6a, CB$13aHHOro c 

HapYIIIeHHeM ,noroBOpoB Ha llOCTaBKY npo.uyKllHH, 

IIITpa4laMH 3a 3arpiDHeHHe oKp~aJOmen cpe.llbl u T.n. 

Ilp!i 3TOM liHOr)la 06Hapy)I(HBa!OTCH HeO)I(H)laHHbie 

l}>aKTbl, 3aCTaBJ1HIOUllie nepeCMOTpeTb IIpHBbl'IH)'IO CHC­

TeMy IIp!iOp!ireTOB. ,lJ;OCTaTO'IHO TlillH'!HbiM $1BMeTC$1 

ycTaHOBJleHHbifi IIpli 3HaJlli3e rrpo6JleMbl 6e30ll3CHOCTH 

KpyllHbiX pe3epByapOB JlJ]H He4ITH H Hei}>TerrpOJlYKTOB 

"3aKoH 1:10:IOO". OH yKaJb!BaeT Ha TO, 'ITO y6hiTKH oT 

noTepHHHoro rrpH pa3pyiiieHHH pe3epsyapa rrpo.nyKrn 

MOryT rrpeBb!IIIaTb CTOHMOCTb pe3epsyapa B I 0 pa3, a 

y6b!TKH oT 3arpiDHeHIDI oKp~aJOUleil: cpeJlbi - B I 00 pa3. 

EcTecTBeHHO, 'ITO IPYHKUROHaJJ (I) oro6pa)l(aeT 

Jllillib OJlHY H3 B03MO)I(Hb!X TeXHHK0·3KOHOMH'IeCKHX 

MO)leJleH. 0Hii MOryT 6b1Tb pa3JlH'IHb!Mii C TO'IKH 3peHI{$! 

Ka)l()lOit li3 3aHRTepeCOB3HHbiX CTOpOH (BJ13JleJlbU3 

06beKTa, CTpOHTeM, 3KCnJJY3THpYJOUleit opraHH33Uiili, 

06UlCTBa B UeJlOM) H no 3TOMY llOBOJlY '13CTO B03HHKa!OT 

JlHCKYCCHH. 

0)lHHM H3 IIpe)lMeTOB 06Cy)I(JleHI{$! $1BJ1HeTC$1 BOll· 

poe 0 JlHCKOHTHpOBaHHii 3aTpaT, KOTOpoe peaJJH3yeTC$1 

BBe,LieHiieM MHO)I(HTeM e·n B Bb!pa)l(eHHe (I) JlM 

rrpHBe)leHI{$! 6y)lylllHX 3arpaT K Ha'laJJbHOMY MOMeuzy 

speMeHH. TaKOH cnoco6 JlHCKOHTHpOBaHI{$! peaJJR3yeT 

rrpocToe rrpe.nnoJJO)I(eHHe o nocTOHHCTBe rrpouenTa c 

KanHTaJJa ro (soo6me rosopg, uesepuoe), TaK 'ITO 

CTOHMOCTh C1 HeKoTopoii CYMMbi .neHer C0, KOTopag 

6y.neT rrpHo6pereHa HJJH noTepHHa 33 t JJeT orrpe.neJJgeTC$1 



H3BeCTH01i lj>opMynoil C1 

r = ln(l + f 0 ). 

}J;HCKOHTHpOBaHHe 3aTPaT y<IHTbiBaeT TO'IKY 3peHIDI 

BJiatteJihUa KaTIHTaJia, KOTOpbiH C'IHTaeT, 'ITO JII06b!e 

cpettCTBa t{OJI)KHbl IIpHHOCHTh t{OXOt{, a cpet{H.IIll t{OXOt{­

HOCTb 3KOHOMJ1qeCK01f ttel!TeJibHOCTH B 06IUeCTBe pasHa 

r 0 , TaK 'ITO 3aMeTHOe OTKJIOHeHHe OT JTOfO ypOBH.II 

t{OXOtlHOCTH IIpHBOtlHT K nepeTeKaHHIO KaTIHTaJia B 

ttpyro1f ceKTOp 3KOHOMHKH, TIOCKOJihKY HMeeTCll B03MmK­

HOCTb pa3yMHee pacnopllttHThCll KanHTaJIOBJIO)f(eHIDIMH. 

}J;HCKOHTHpOBaHHe «ytterneBJilleT>> 6yt{yiUHe 3aTPaThl H 

3acTaBJilleT ttopO)f(HTh cmoMHHYTHhiMH 3aTPaTaMH 

6onee, qeM nepcneKTHBHhiMH noxottaMH H pacxottaMH, 

KOTOpbie 6hiCTPO y6hiBalOT H IIpH OTHOCHTeJihHO 

He6oJibiiiOM f 0 = 0,08 y)f(e tlJill t = 50 Cso = 0,018C0 . 

Ot~HaKo c TO'IKH 3peHIDI 3KCTIJIYaTHpYJOIUe1i opraHH-

3aUHH, KOTOpall, HarrpHMep, apeHAYeT 06DeKT, HeCTH 

TeKyiUHe 3aTPaTh! IIpHXOt{HTCll B IIOJIHOM 06'heMe, a 

«3apa6oTaHHhie» cpettcTsa qame acero oTcyTcTBYJOT 

(HCTPa'leHhl Ha npyme HY)I(Jlhl, nocTaJIHCh ttpyrHM 

JIHuaM H T. II.). B CBli3H C 3THM 3a'laCryiO MO)f(HO 

yCJihJIIIaTh )l(aJI06bi 3KCTIJIYaTaUHOHHOfO rrepCOHaJia Ha 

HerrponyMaHHOCTh IIpHH.IITbiX B CBOe BpeMll perneHH1f, 

HettooUeHKY 3KCTIJIYaTaUHOHHOA CTat{HH H T. TI. 

,lJ;Jill CHCTeM C He3KOHOMH'IeCKOH OTBeTCTBeH­

HOCThiO, OTKa3 KOTOphiX MO)f(eT 6hiTh CBJ13aH C )f(epTBaMH 

HJIH MOpaJihHhlM ymep60M, IIp06JieMa cyiUeCTBeHHO 

yCJIO)f(H.IIeTCll, H IIO IIOBOt{y MeTOt{OB ee peiiieHHll Ht{yT 

MHOfOJieTHHe t{HCKYCCHH. ABTOphl [I] o6paiUaJOT BHHMa­

HHe Ha TO, 'ITO OIITHMH3auiDI IIO KpHTepmo MHHI1MH-

3aUHH CYMMapHh!X 3aTPaT Hrob B KOTOphie BKJIIO'IeHa 

CTOHMOCTb )I(J13HH, IIpHBOAHT K YCJIOBHIO: 

6Hrot /6v = 0, (2) 

rtte - 6v KOJIH'IeCTBo crraceHHhiX )f(H3Heil rrpH 

yaenH'IeHHH 3aTPaT Ha 6H101• OHH YTBep)f(ttaJOT, 'ITO :no 

yCJIOBHe MO)f(HO HCTOJIKOBaTh CJien}'IOIUHM o6pa30M: 

C006IUeCTBY He BhlfOt{HO TIJiaTHTh HH OtlHOfO tlOJIJiapa 3a 

norronHHTeJihHO crraceHHYJO )f(H3Hh. 0Tc10na nenaeTcll 

BhiBOtl, 'ITO OTITHMH3aUHOHHOe perneHHe rrpaKTH'IeCKH 

HerrpHeMJieMO. 

Y CJIOBHe (2) MO)f(HO rrpettCTaBHTh H B npyrHX 

CJIOBeCHbiX lj>OpMYJIHpOBKax, 3By<laiUHX a6COJIIOTHO He 

UHHH'IHO, HarrpHMep, TaKHM o6pa30M - «06IUeCTBY He 

BhlfOt{HO TIJiaTHTh HH Ot{HOfO t{OJIJiapa 3a t{OIIOJIHHTeJihHO 

crraceHHYJO TaKHM o6pa30M )I(J13Hh, IIOCKOJihKY TlpH ilPY· 

fHX CIIOC06ax HCIIOJib30BaHIDI orpaHH'IeHHhiX cpet~CTB 

61 

(HarrpHMep, 3a C'leT opraHH3aUHH paHHeA t{HarHOCTHKH 

paKa) MO)f(HO CIIaCTH 60Jibiiie )f(H3He1f». 0.l(HaKO B 

IIOJih3Y OTITHMH3aUHOHHOrO IIOt{XO.l(a B 60JihiiieA Mepe 

CBH.lleTenhcTByeT cnenyromee paccy)f(tteHHe. 

Pacxo.llhl Ha o6ecrre'leHHe 6e3orracHOCTH o6hi'IHO 

ClletlYJOT H3BeCTHOMY 3KOHOMH'IeCKOMy 3aKOHY yMeHb­

rneHIDI OT)la'IH (pHC. J), H3 KOTOpOrO CJiet{yeT, 'ITO 

rrepBOHa'laJihHO MO)f(HO CHH3HTh OTHOCHTeJihHO 60JihiiiOH 

pHCK .llO 3Ha'IHTeJibHO MeHhiiiero ypOBH.II IIpH OTHOCH­

TeJibHO MaJibiX 3aTPaTaX, a II03)f(e CHH)f(eHHe pHCKa 

06XOtlHTCll BCe ilOpO)f(e. 
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PHc. 1. YMeHhWeHHe 3«Jl«JleKTHBHOCTH 3aTpaT 

Fig 1. Diminution of efficiency of the costs 
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TeM He MeHee co3naeTCll arre'laTneHHe, 'ITO ecnH He 

C'IHTaTbCll C 3aTPaTaMH, TO cyiUeCTByeT B03MO)f(HOCTh 

coKpaTHTh pHCK .llO JII06oro Harrepen 3attaHHoro yposH.II. 

0.l(HaKO CaMH IIO ce6e YCHJIIDI IIO CHH)f(eHIDO pHCKa 

cs.sl3aHhi c orrpe.lleJieHHh!MH neAcTBIDIMH ( CTPOHTeJih­

HhiMH pa6oTaMH, YCTaHOBKOH 3aiUHTHOfO o6opy )lOBaHIDI 

H .llp.), IIpH peaJIH3aUHH KOTOphiX TaK)f(e B03MO)f(Hbl 

IIOTepH 3.ll0p0Bhll H )f(H3HH JIIO)leH [2]. 06 3TOM 

CBH)leTeJibCTByeT CTaTHCTHKa HeC'IaCTHbiX CJiyqaeB B 

Hapo.llHoM xo3lliiCTBe. HarrpHMep, H3BecTHo, 'ITO Ka)f(JlhiH 

MHJIJIHOH TOHH tto6hiTOro Ha rnaxTax ,ll;oH6acca yrJill 

«CTOHT» 'leThipex qenoaeqecKHX )f(H3He1i. B uenoM (no 

naHHh!M 1996 rona) Ha YKpaHHe npOH3BOttCTBeHHbiii 

TPaBMaTH3M TaKOB, 'ITO O.llHa qenoaeqecKM )f(H3Hh 

CBl!3aHa c BhinyCKOM rrpot{yKUHH rrpHMepHo Ha II ,5 

MHJIJIHOHOB ttoJIJiapoa CiliA. 

B CB.II3H c 3THM Ha rpalj>HKe 31j>lj>eKTHBHOCTH 3aTPaT 

IIOliBJilleTC.s! .llOIIOJIHHTeJihHhl1f B03paCTaJOIUifA 'IJieH, 

KOTOpblii rrpaKTH'IeCKH He MeH.IIeT ero BH.ll IIpH 

OTHOCHTeJihHO MaJihiX 3aTPaTax, HO peaJIH3yeT MHHHMYM 

Ha CYMMapHoii KpHBOii (pHc. 2). TaKHM o6pa30M, 

rrpo6neMa HMeeT perneHHe B OTITHMH3aUHOHHOii 

IIOCTaHOBKe. 
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Puc. 2. 3asucHMOCTb "JaTpaTbi-pHcK" 

Fig 2. Dependence "costs- risk" 
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Aua.rrorHtiHaJI aneK 6~>ma rrpe,llJlo:lKeHa ,llJlll Bhlpa-

6oTKH pemeHHit no o6ecnetieHmo 6e3onacHOCTH «capKo­

l}>ara» ua.n aaapHitHbiM 'leTaepTbiM 3Hepro6noKoM 

qepuo6biJihCKOH A3C. ,[(mi pa3JIH'IHbiX aapHaHToB 

BOCCTaHOBJieHHl! pa60TOCllOC06HOCTH H ,UOJifOBe'lHOCTH 

capKol}>ara OnTHMH3HpOBaJIHCb o6mHe «63p03a'I'paTbl» c 

yqeTOM CHH:lKeHHll ypOBHll pa,nHaUHOHHOH onaCHOCTH 

,llJlll HaCeJieHHSI If B03MO:lKHOfO pa,nHaUHOHHOfO nopa:lKe­

HHll pa6otiHX, ocymecTBJUilOIUHX peMoHT. B HeKOTOpbiX 

CJiyqaJIX 3TO IIpHBeJIO K He'I'pa,UHUHOHHbiM KOHCTJ'YK· 

THBHbiM peiiieHHKM. 

Ba:lKHbiH BbiBO.II., KOTOpbiit 6biJI c,neJiaH Ha OCHOBe 

cymeCTBOBaHHl! MHHlfMYMa 31}>1}>eKTHBHOCTH 3a'I'paT, 

COCTOSIJI B llO,UTBep:lK,neHHH TOfO, 'ITO MO:lKeT 6biTb 

o6ocuosaHa 3aMeHa pauee rrpHMeHS!Bmerocll rrpHHUHna 

ALAPA (as low as practicably achievable)- «HaCTOJibKO 

HH3KO, HaCKOJibKO 3TO rrpaKTHtieCKH B03MO:lKHO» -

HOBbiM rrpHHUHnoM ALARA (as low as reasonably 

achievable)- «HaCTOJibKO HH3KO, HaCKOJibKO 3TO ueJieCO· 

o6pa3HO». 3Ta 3aMeHa rrpHMeHSIJiac& H paHee, o.nHaKo 

3TO BCer,na 6biJIO CBR3aHO C OCTJ'biMH .UHCKYCCHl!MH, 

llOCKOJibKY OCTaBaJIOCb Hel!CHbiM, 'ITO CJie.nyeT llOHHMaTb 

no.n YCJIOBHeM «HaCKOJibKO 3TO UeJiecoo6pa3HO». 

3. lfCDOJib30BaHHe 3BOJIIOUHOHHOH CTpaTerHH 

,L{eTaJibHbie peiiieHHl! OIITHMH3aUHOHHbiX 3a,naq .nJill 

Bbl6opa ypOBHSI .norrycTHMoro pHcKa 'I'pe6yroT aua.rrH3a 

,UOCTaTO'lHO 60JibiiiHX 06'beMOB HHI}>OpMaUHH, IIpH JTOM 

MHOrHe CTaTHCTH'IeCKHe ,naHHbie OKa3b1BaiOTCl! He.UOCTa­

TO'lHO .nocTosepHbiMH HJIH He.nocryiiHbiMH. B CB.II3H c 

3THM, a TaK:lKe BO H36e:lKaHHe B03MO:lKHbiX yrrpeKOB B 

UHHH3Me 60JibiiiOH norryJI.IIpHOCTbiO nOJib3yeTC.II MeTO.U 

CODOCTaBHTeJJbHOfO aHaJIH3a pHCKOB. 
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IJOCKOJibKY 3KOHOMH'IeCKHe B03MO:lKHOCTH o6m;eCT­

Ba orpaHHtieHbi, rrpe.ncTaaJI.IIeTc.ll Pa3YMHbiM cne.nyromHfi 

no.nxo.n - o6m;He cpe.ncma, Bbi.UeJI.IIeMble o6mecmoM Ha 

06ecnetieHHe 6e3onaCHOCTH, .UOJI:lKHbl 6b1Tb 

pacrrpe.neneHI>I TaK, qTo6M o:lKH,UaeMoe KOJIHtieCTBO 

B03MO:lKHbiX :lKeptB DO BCeM BH)laM onaCHOCTeH 6biJIO 6bl 

MHHHMaJibHbiM [3). 3To C006pa:lKeHHe CJIY:lKHT OCHOBOH 

.nJill COnOCTaBJJeHHl! pHCKOB OT pa3JIH'IHblX MepOIIpH.IITHH 

H B paJJIH'IHbiX 06JJaCTl!X qeJIOBe'leCKOH ,ne.IITeJJbHOCTH. 

HecMOTJ'.II ua HMeiOIUHHC.II pHCK, o6mecTao rrpo.non­

:lKaeT HCnOJJb30BaTb TeXHHKY, B IIpHHUHne no,UBep:lKeH­

HYIO OTKa3aM, IIpH 3TOM ORO IIpHXO.UHT K HeKOTOpbiM 

rrpHeMJJeMbiM pemeHHl!M 3BOJIIOUHOHHbiM rryTeM. Peme­

HHe IIpHHHMaeTCll Ha OCHOBaHHH HHryHUHH cneUHaJJHC­

TOB, nO,UKpeiiJieHHOH aHaJIH30M cymecTByrom;ero ypOBHSI 

Ha,Ue)I(HOCTH. KoHe'lHO, 3,UeCb HMeiOT MeCTO nOCTO.IIHHble 

OIIIH6KH, O,UHaKO B o6m;eM npouecce pa3BHTHll TeXHHKH 

IIpOHCXO.UHT CBOeo6pa3Hblit ecTeCTBeHHbiH oroop, B 

pelyJibTaTe KOTOporo CJIHIIIKOM HeiipaBHJibHO crrpoeKTH­

poBaHHbie H3,UeJIHll «BbiMHpaiOT>>. 

tfcDOJlblYSI 3BOJIIOUHOHHYI0 C'I'paTermo, Heo6xo­

.UHMO y<IHTbiBaTb He TOJJbKO Bepo.IITHOCTb B03HHKHO­

BeHHl! TeX HJIH HHbiX ymep6HbiX COCTO.IIHHH, HO H 

peaKUIDO JliO.UeH Ha HHX. K CO:lKaJieHmo, 3,11,eCb HMeiOTC.II 

KaK l}>aKTbl He,UOOUeHKH 3TOH CTOpOHbi rrpo6JieMbl, TaK H 

cyry6o KOHbiOHKTYPHbie cneKYJJRUHH Ha Te3HCe 

«06I.UeCTBO B3BOJIHOBaHO». 

4. 06 OTHOWeHHH K pHCKy 

Ka:lK,naJI KpynHM TeXHHtieCKaJI aaapHl! RBJI.IIeTCll 

co6biTHeM, KOTopoe Bbi3biBaeT orrpe.neneHHbiH o6mecT­

aeHHbiH pe30HaHC H Bblpa6aTbiBaeT ueraTHBHOe OTHO­

IIIeHHe KaK ClleUHaJIHCTOB, TaK H HaCeJieHH.II K 

KOHCTJ'YKUHH 06beKTa, C KOTOpOH rrpOH30IIIJia asapHl!. 

TaKoro po.na 31}>1}>eKTbi 3HaqHTeJibHO yseJJHtiHBaiOTC.II 

IIpH nOBTOpHbiX aaapHl!X O,UHOTHDHbiX 06'beKTOB. qaCTO 

6biBaeT .II.OCTaTO'lHbiM, 'lT06bJ nOCJie JJ.Byx-'I'peX 

aBapHHHbiX OTKa30B ymep,II,HJIOCb IIpO'lHOe MHeHHe 06 

a6COJIIOTHOH HeHa,ne:lKHOCTH KOHCTJ'YKUHH HeKOToporo 

THna. IJpH 3TOM rrpaKTHtieCKH HfHOpHpyeTC.II I}JaKTH­

tieCKHH yposeHb aaapHHHOCTH. HanpHMep, TJ'H 6nmKHX 

no BpeMeHH aaapHH Ha MHJlJIHOH 3KCIIJIYaTHpyeMbiX 

06'beKTOB MOryT Bbi3BaTb 6onee HeraTHBHOe OTHOIIIeHHe, 

tieM aua.rrorHtiHaJI no TSI:lKeCTH nocne.ncTBHH e.nHHH'lHall 

asapHll, IIpHXO,II,.IILUaJICR Ha TbiC.II'ly 3KCIIJIYaTHpyeMbiX 

o6DeKTOB, XOTR peaJIH30BaBIIIa.IIC.II IIpH 3TOM 



BepOHTHOCTb OTKaJa 1: 1000 HaMHOfO Bbiiiie, 'I eM 

3: 1 ()()()()()(). 

TipH HCnOJib30BaHHH MeTO_na COnOCTaBJieHHH pHC­

KOB He06XO.!{HMO )"'HTbiBaTb HeKOTOpbie oco6eHHOCTH, 

KaCaiOIUHeCH «t>opMHpOBaHHH 06IUeCTBeHHOrO MHeHHH. 

TaK, HanpHMep, MHOro'IHCJieHHble onpocbt, npoae.neH­

Hbie eme .no asapHH Ha aroMHolt cmHUHH «TpH Maltn 

AltneH.n» H .no qepHo6biDbCKOH KaTaCTPO«l>bl, noKaJaJIH, 

'ITO JilO.!{H C'IHTalOT A3C oqeHb onacHbiMH o6DeKTaMH. 

TipH JTOM peaJibH!UI yrpo3a aTOMHOif JHepreTHKH 3aHH­

MaJia ror.na JIHIIIb .nsa.nuaTOe MeCTo nOCJle KypeHHH, 

aBTOM06HJibHbiX asapHit, HeC'laCTHbiX CJIYtfaeB npH 

KynaHHH H np. TIO-BH.!{HMOMY, O.!{HO H3 peiiiaiOIUHX 

3HatieHl!H TYT HMeer paJHHUa Me)!{ey .no6poaoJibHbiM 

pHCKOM H pHCKOM no npHHY)!{.neHHlO. PHCK co6craeHHofi 

)!{lf3Hbl0 H 3.l{Op0BbeM HBJIHeTCH aTPHfiyTOM JIHtfHOH 

CB060.l{bl, KOTOp!Ui BbiCOKO UeHHTCH, a llpHHY)!{.!{eHHe K 

no.no6HoMy )!{e pHCKY .npymx JilO.nett pacueHHBaercll KaK 

noKyiiieHHe Ha JIHtfHYIO CB06oey, npHHUHnHaJibHO 

oueHHsaeMoe HeraTHBHo. 

B Ta6nHue l npHBO.nHTCH aecbMa noyqnTeJibHbte 

cpasHHTeJihHhie .naHHble no npHHHMaeMoMy H He 

npHHHMaeMOMY _no6pOBOJlbHOMy pHCKY (4]. 

Bropoe coo6pa)!{eHHe CBH3aHO c oueHKott tiHcna 

JllO.!{eH, O.l{HOBpeMeHHO no.nsepraiOIUHXCJI pHCKy. 

HeTPy.nHo npocne.nHTh, HanpHMep, no peaKUHH npeccbi, 

'ITO O.nHOBpeMeHH!UI rH6eJih onpe_neJieHHOfO tfHCJia 

JIIO.!{efi B aBHaUHOHHOfi HJIH MOpCKOit KaTaCTPO«i>e 

oueHHBaercH 6onee OCTPO, tieM rH6eJih TaKoro )!{e tiHcna 

naCCa)!{HpOB, HacrynHBIIIaJI B pe3yJibTare HeCKOJibKHX 

aBTOMOfiHJibHbiX KaTaCTPOcp. TipH JTOM MO)!{HO TaiOKe 

Ha6J1lO.!{aTb, 'ITO fiOJihiiiHe KaTaCTPO«l>bi BOCllpHHHMaiOTCJI 

nOtfTH O.!{HHaKOBO npH m6eJIH CTa HJIH WITHCOT 'leJIOBeK 

(J«t>«t>eKT HaCbiJUeHHH). 

PR.n Hccne.nosaHHH no.nraep.nHJI, 'ITO «l>YHKUHOHaJib­

HaH 3aBHCHMOCTb Me)!{_ny BeJIH'IHHOif pHCKa H 0)!{H.l{a­

eMoit «BblfO.!{Oif» Bb!pa)!{aeTCH HeJIHHeitHO:lt 3aBHCH­

MOCTblO, KaK JTO noKaJaHo Ha pHc. 3. TiocTPoeHHaJI Ha 

JTOM pHCYHKe KpHBal! _neJIHT KOOp.!{HHaTHYIO llJIOCKOCTh 

Ha .nse qacTH. Cnpasa or KpHBOtt pacnoJio)!{eHbi 3Hatie­

HHH, KOTOpble MOryT 6biTb npH H3BeCTHbiX YCJIOBHHX 

npHHHTbl, cneaa pacnonaraiOTCll HenpHeMJieMbie TOtfKH. 
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Puc. 3. HenHHeilHblil xapaKTep peaKIUtH Ha pHcK 

Fig 3. Non-linear character of a response to risk 

Ta6JJHU8 1. PHCK CMepTeJJbHOfO HCXO.lla B pac'!ere Ha O.llHOfO '!eJIOBCKa B fO.ll 

Table 1. Risk of fatal outcome for one person per year 

PHCK, npHHHMaeMLIII no6posolThHO PHCK, C KOTOpLIM MHpliTCll 

AeilCTBHe PHCK (xl0.5) AeilcrsHe PHcK (x10"7) 

KypeHHe (20 cHraper B neHb) 500 Hae3.ll rpaHcnopra 500 

AnKOfOJib (1 6yrLIJJKa BHHa B .lleHL) 75 HasonHeHHe 22 

Hrpa a c1Jyr6on 4 3eMnerpllceHHe 17 

ABTOfOHKH 120 TopHano 22 

Bo)!{.lleHHe asTOMo6HJIJI 17 EypH 8 

Bo)!{.lleHHe MOTOUHKJJa 200 MonHHH 1 

CKanona3aHHe 4 TipopLIB .llaM6 1 

Ynorpe6neHHe apaxHcosoro Macna 4 TiepeB03Ka He4JTH 0,2 

TipOTHB03a'!aTO'IHLie Ta6JJeTKH 2 AsHaKaracrpo4Jbl 1 

PeHTreHOBCKaJI .llHarHOCTHKa 1 PanHoaKTHBHLIII BLI6poc A3C 1 
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4. H3Meneuue cy6beKTHBHbiX ouenoK so speMenu 

Ilpe)liiOJIO)((RM, 'ITO nepet~:a'la HH<l>opMaUHH o npo­

H3omet~:lllefi anapHH OT JIHU, OCBet~:OMJieHHbiX 0 TaKOM 

COfihiTHH, K HeOCBet~:OMJieHHhiM JIHUaM npOHCXOti:HT 

npRMepHO C TIOCTOJIHHOfi HHTeHCHBHOCTbiO. fipH )TOM 

'!eM mupe Kpyr OCBet~:OMJieHHbiX, TeM 6om,meM)' 'IHCJIY 

nuu Moryr 6hiTh nepeaam.I cnet~:eHHJI o6 anapuu. Ot~:HaKo 

C Te'!eHHeM BpeMeHH pacnpoCTpaHeHHe CBet~:eHHH Ha'IH­

HaeT laMeMJIThCJI, TaK KaK HCCJ!KaeT Kpyr HeOCBet~:OM­

JieHHbiX cnymareneil. 

TaKRM o6pa30M, cKopoCTh npupoCTa 'IHCna 

OCBet~:OMJieHHhiX JIHU C MO)((eT 6hiTb npet~:CTaBJieHa KaK 

(3) 

rae C - o6mee KOJIH'IecTBO noTeHUHaJihHLIX cnyma­

Tenen, T. e. 'IHCJIO JIHU, MJI KOTOphlX CBet~:eHHJI 06 

anapHH He6e3pa311H'!Hhl, a a - KOHCTaHTa, xapaKTe­

pH3yJOlllaJI HHTeHCHBHOCTh paCnpOCTpaHeHHJI CBet~:eHHH. 

PemeHHeM au<t><t>epeHUHaJibHoro ypanHeHHJI (3) 

JIBJIJ!eTCJI H3BeCTHaJI JIOfHCTH'IeCKaJI KpHBaJI, KOTOpaJI 

OTIHChiBaeT pOCT 60JiblliHHCTBa nOrryJIJIUHH (B ,llaHHOM 

CJIY'Iae :no norryJIJ~UHJ~ ocneaoMJieHm.Ix nuu), H MO)((eT 

6biTb npe,liCTaBJieHa B BH,lle: 

rt~:e qepe3 N 0 o603Ha'!eHo 'IHCJIO nuu, ocneaoMJieHm.Ix 

o6 aaapHH c Ha'laJihHoro MOMeHTa npeMeHH to. B .llaJih­

HeHUieM ,liJIJI npOCTOTbl 3aTIHCH 6y.lleM C'IHTaTb to= 0. 

PeaKUHJI '!eJIOBeKa Ha JIIOfiyJO HOBOCTb CO BpeMeHeM 

TepJ!eT CBOIO OCTpOTY H MO)((HO rrpe,llllOJIO)((HTh cymeCT­

BOBaHHe 3aBHCRMOCTH: 

R('t) = R 0 exp[- J3('t- t)] (5) 

,liJIJI OTIHCaHHJI OCTpOTbl peaKUHH 'leJIOBeKa Ha H3BeCTHe 

06 anapHH, ITOJIY'IeHHOe RM B MOMeHT BpeMeHH t. 3aecb 

qepe3 ~ o6o3Ha'!eH rrapaMeTp «cKopocTH ycnoKoeHHJI» 

qenoneKa. 

TaKRM o6pa3oM, rpynna JIIOt~:eil B KOJIH'IeCTBe dC(t), 

Y3HaBillaJI 06 aBapHH B MOMeHT BpeMeHH t, K MOMeHry 't 

6y.D.eT RMeTb OCTpOTY BOCnpHJITHJI C06biTHJI: 

dC·R('t)= A·exp(-~t{I +(9( -I)exp(-at)r, (6) 

r.D.e BBe.D.eHo o6o3Ha'lenue 
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(7) 

,liJIJI MHO)((.HTeJIJI, He 3aBHCJ!lllero OT t. 

Bhipa)((eHHe ,liJIJI CYMMapHoil peaKUHH o6mecTBa U 

Ha MOMeHT BpeMeHH 't MO)((HO ITOJIY'IHTh, HHTerpHpyJI 

(6). 0HO fiyneT RMeTh B.H.D.: 

U('t) = A I exp( -~t{ I+ <%0 -l)exp( -at) r dt. (8) 
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Puc. 4. li3MeHeHHe ypoBHJI TJleBOlKHOCTH 

Fig 4. Modification of a level of uneasiness 

Ha puc. 4 npet~:cTaBnem.I xapaKrepm.Ie KpHBhle 

OTHOC.HTeJibHOA BeJIH'IHHbl u( 't) I CRo ' Bbi'IHCJieHHbie 

npH ~/a = 0,5 H .liByx 3Ha'!eHHJIX 6e3pa3MepHoro 

rrapaMeTpa cr = N 0 I C (Kpy)((KH .liJIJI cr = O,Ql, 

TpeyroJihHHK.H MH cr = 0,1). BuaHo, KaK nepnoHa­

'laJihHoe HapaCTaHHe OTHOCHTeJihHOH TpeBO)((HOCTH 

cMeHJ!eTCJI ee rrMeH.HeM ncnencmue noTepu OCTpOTbi 

BOCnp.HJITHJI. 

0'1eB.H.D.HO, 'ITO '!eM 6onhme MacmTa6 anapHH M, 

TeM 60Jihlliee 'IHCJIO JIHU OITOBemaeTCJI 0 HeH H, 

CJie.D.OBaTeJihHO, MO)((HO npe)lllOJiaraTh cymeCTBOBaHHe 

3aBHCRMOCTH THna: 

cr =coM, (9) 

rae napaMeTp Co B nepBOM npH6JIH)((eHHH MO)((HO 

oueH.HTh, Bhl'IHCJIJIJI Kpyr nuu, KOTophiM coo6meHHe o6 

anapHH .D.OJI)((HO nocrynaTb HeMeMeHHO. 

~ napaMeTpa Ro cneayeT yqHThiBaTb ynoMH­

nyThiA paHee 3<l><l>eKT HaCbimeH.HJI, Koraa peaKUHJI Ha 

MaCiliTafi aBapHH B03pacTaeT HeJIHHeHHO H 3aTyxaeT ITO 

Mepe pocTa M. TaKoro poaa ncHXonorH'!ecKaJI peaKUHJI 

tJ:aBHO npHBJieKJia BHRMaHHe B TeOp.H.H TIOJie3HOCTH 

rrpRMeHHTeJihHO K a3apTHbiM HrpaM (pa3YMeeTCJI, 'ITO B 

HaUJeM CJIY'Iae CJieayeT rOBOpHTb 06 «OTpHUaTeJibHOfi 



rroneJHOCTH»). qaCTO IlpHHHMaeTCJI, tJTO rroneJHOCTb 

rrpHpameHHll HHTepeca dX (HarrpHMep, K BbiliTphiiiiy) 

rrpHMo rrporropi.IHOHanbHa dX H o6paTHO rrporrop­

liHOHanbHa X. 3TO paBHOCHllbHO TOMy, 'ITO CaM HHTepec 

IlpOilOpi.IHOHaneH norapHIJ>My, T. e. MOlKHO IlpHHJITb 

(10) 

3Ta 3aBHCHMOCTb, kOTOpru! B OTnHtJHe OT 

MaTeMaTHtJeCKOfO OlKH.llaHHJI JIBlllleTCJI «IlCIIXOllO­

rHtJeCKHM OlKH.llaHHeM», IlpH IlO.llXO.llliiiieM IlO.ll60pe 

rrapaMerpa r 0 rroJBOMeT yqecTb Ha6mo.naeMbie 

oco6eHHOCTH rroae.neHHll mo.neif rrpH rronytJeHHH 

HJBeCTHll o6 aaapHH. 

5. BLIBO.llLI 

IlpHBe)leHHbie MaTeMaTHtJeCKHe MO,!leJJH H C006pa­

lKeHHll He IlpOTHBOpetJaT Ha6mo.uaeMbiM JIBJJeHHHM H 

MOryT HCilOflbJOBaTbCJI IlpH pa3pa6oTKe HOpMaTHBOB 

ypoBHll .norrycTHMoro pucka. A>1ll lfX rrpakTHtJecKoro 

HCilOllbJOBaHHJI IlOTpe6yeTCJI IlpOBeCTH COilOCTaBHTenb­

Hbie pactJeTbJ no oueHKe rrapaMerpoa MaTeMaTHtJecKoif 

Mo.uenH c HcrronbJOBaHueM paJnHtJHbiX YKaJaHHbiX 

rro.uxo.uos. CorrocTaaneHHe cne.uyeT BhiiiOnHHTh c IJ>aKTH­

tJecKH ,!lOCTHfHYTbiM B pa3JJHtJHbiX OTpaCMX TeXHHKH 

ypOBHeM 6eJonaCHOCTH, llM tJero B HaCTOliiUee BpeMJI 

rrpe.llrrpHHliTO CIIei.IHaJibHOe H3YtJeHHe OTtJeTHblX .llaHHb!X 

06 aaapHHHOCTH. 
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APIE LEISTINO RIZIKOS LYGIO PAGRINDIMO 
METOD US 

A. V. Perelmuter 

Santrauka 

Analizuojama leistino rizikos lygio optirnalaus parinkimo 
u~duotis, ypoc tais atvejais, kai galimos Zrrlonitt aukos. 
Lyginami skirtingi poziiiriai i Zrrlogaus gyvybes kainos 
problem!!, nagrinejamas poziiiris, kuris remiasi iSgelbetlj_ 
gyvybitt skai~iaus palyginimu su ta rizika, kuri tenka ~monems, 
atliekantiems gelbejimo darbus. Pateikiama informacija apie 
realios rizikos ivairiose zmonitt veiklos srityse lygi. ApraSomas 
visuomenes nuomones formavimo avarijos atveju matematinis 
modelis ir analizuojami visuomenes reakcijos poky~iai laikui 
begant. ApraSomi efektai, Siaip jau ignoruojami vertinant rizikll, 
taip pat avarijos mastelio efektas, nurodoma nelinijine nelai­
mingo atsitikimo masto priklausomybi: nuo visuomeni:s reak­
cijos. 

ABOUT METHODS OF THE SUBSTANTIATION OF AN 
ALLOWABLE RISK LEVEL 

A. V. Perelmuter 

Summary 

The problem of admissible risk optimisation is described 
in detail, especially for the case of possible human victims. 
Different points of view on the problem of <<human being cost» 
are compared, and the approach based on comparing the 
numbers of saved lives and the risk for the persons, providing 
the life saving are considered. An information on actual risk 
level for different kinds of human activities is presented. The 
mathematical model of creating the public opinion m case of 
accidents and analysi& of changing the function of society 
discomposibility function in time are presented. Effects 
commonly ignored during risk estimation are analysed - like 
departure from the principle of equal providing the risks for 
objects of equal responsibility, but different quantity and 
presence of non-linear dependence between the severity of 
accidents and public reaction. 
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