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OLEHKA 3KOJOI'MYECKOI'O PUCKA HA OCHOBE
WUHJEKCHBIX IOKA3ATEJIEN

B craTTi po3rasHyTO OCOOIMBOCTI OTPUMAaHHS KUIBKICHHX OIIIHOK €KOJIOTIYHOTO PU3HKY Ha OCHOBI PO3-
pOOKH cHUCTeMH iHAEKCIB, SIKi BiANOBIAAIOTH €Taly MPOEKTYBAaHHS TEXHOTeHHOro o0 exta. [Ipencraie-
HUH NMPUKIAA JOBOAUTH MOKIMBICTD BUKOPHCTAHHS PO3POOJICHOTO aNropuTMy Tpanchopmanii oTpuma-
HUX IHJCKCHUX OIIHOK y IMOBIpHIiCHI.

In the article the features of receipt of quantitative estimations of ecological risk are considered on the
basis of development of the system of indexes which answer the stage of planning of technical object.
The presented example is proved by possibility of the use of the developed algorithm of transformation of
the got index estimations in probabilistic.

Beenenmue.

Crparerus yCTOMYMBOIO pa3BUTHUSI OOIIECTBA MpPEIOaraeT OLEHKY 0e30-
MAaCHOCTU MPOMBIIUICHHBIX MPEANPUATUN C LEIbI0 MPEIOTBPALICHHUS BO3ZMOXKHBIX
aBapyvil © MUHUMU3ALMA BpEAA JJIs1 OKPYKAIOIIEH TPUPOIHOM CPEIbI U YEIIOBEKA B
CJIy4ae X BOZHHUKHOBEHUSI.

3HaYUTEILHOE MECTO B MpoOIeMe 0OecrieyeHus MPOMBIIUIEHHOW U SKOJIOTH-
4eCcKOil 0€30MacHOCTU 3aHUMAET OLIEHKa 0€30MMacCHOCTH.

JIJist 3TOTO HMCHOJIB3YIOTCS KOJUYECTBEHHBIE IMOKA3aTeNu, KOTOpbIE Mpeaoc-
TaBJISIIOT BO3MOKHOCTh ITPOBOJIUTH OOOCHOBAHHBIN aHAIN3 U IPUHUMATH PEIICHUE
OTHOCHUTEJIbHO TEXHOTE€HHOMN 0€30MacCHOCTH MPOMBIIUIEHHOTO 00BEKTA.

Puck, B o0miem ciyudae, onpenensercss Kak MHOTOMEPHBIN BEKTOp, WM, MHO-
TOKOMITIOHEHTHBIN (haKTOp, BKIIOYAIONIUNA B ce0sl HECKOJIbKO MOKa3zaTeseil, KoTo-
phIC OLIEHUBAIOT KATETOPUHU M BEPOSITHOCTH TOCIEeNCTBUH [1].

DKOJOTHYECKHI PUCK, B CBOKO OYEpE[lb, SABISETCS OLUCHKOW HAPYLICHHS IH-
HAMHYECKOTO PABHOBECUSI B SKOJOTMYECKHX CUCTEMAaX, KOTOPOE MPUBOIAUT K HU3-
MEHEHHIO MapaMeTPOB XAPAKTEPUCTUK UX aOMOTUYECKUX U OMOTHYECKHUX COCTaB-
JSOIIMX B PE3yJIbTaTe MPUPOHBIX MPOIECCOB WM TEXHOTC€HHOM e TEIbHOCTH.

OrnpeneneHue 3K0JI0TMYECKOT0 PUCKa BKIIIOYAET (PYHKIIMOHAIIBHO CBSI3AHHBIC
YacTU TaKue, KaKk MH(POPMAIIMOHHBIN pecypc U BO3MOXKHOCTb COMOCTABJICHUS C
OLICHKAMH, TIOJIyYEHHBIMU APYTUMHU CIIOCOOAMH.

[TocKONBKY 3KOJIOTMYECKUM PUCK CBOUM MPOUCXOXKICHHEM 00sI3aH XO34MCT-
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BEHHOM JIeSITEIbHOCTH YEJI0OBEKa, TO OH HAMPSMYIO CBSI3aH C YCIOBUSIMU (PYHKIIHO-
HUPOBAHUS M COCTOSTHUEM T€XHOT€HHBIX 00BHEKTOB.

VYuuteiBass 0COOCHHOCTH >KM3HEHHOTO ITMKJIAa TEXHOT€HHOTO O0BEeKTa IMpUH-
NUIAATFHOE 3HAYCHUE UMEET ATar, Ha KOTOPOM OH HaXOJUTCS: IPOEKTUPOBAHHUE;
periiaMeHTHas SKCIUTyaTalusl; aBapuitHasi CUTyallusl; yTHUIN3alUs.

[Ipu »TOM HEOOXOIMMO BBIIEIATH CIEAYIOIIUE ATalbl ((OPMUPOBAHUS KOJIU-
YECTBEHHBIX OLICHOK 3KOJIOTUYECKHX PUCKOB: OMPENECICHUE CTPYKTYPhl 3KOJIOTHU-
YECKOTO pUCKa; (HOPMHUPOBAHUE ITATOHOB COCTOSHHUS MPHUPOIHON CpENbl; COCTaB-
JIGHHE CHCTEMBI KOJIMYECTBEHHBIX MOKa3aTenel; pa3padoTka GopMbl arperupoBaH-
HOU MH(OpMAaIUU JUIsl IPUHSITHUS YIIPABICHUECKUX pelieHui; (GopMupoBaHue ai-
TOPUTMOB TpaHC(hOpPMALIUK MOJTYUYEHHON KOJMYECTBEHHOW OLIEHKU B JIPYTUE CHUC-
TEMBI ITI0Ka3aTeleH.

HenocpecTBEHHO KOJMWYECTBEHHBIM IOKAa3aTeslb OMPEACISIETCS METOAO0M,
KOTOPBIN BBIOMPACTCS JJI MPUMEHECHUS.

JIns permeHust 3TUX MpoOJIeM HCIOIB3YIOT METOAbI MaTEMAaTHYECKOM CTaTH-
CTUKH, TEOPUH BEPOSITHOCTH, IKCIEPTHBIE CUCTEMBbI, MHJCKCHBIE MMOKA3aTEIH, ME-
TOJIbI ¥ MOJIEIT UCKYCCTBEHHOTO HHTEIICKTA.

OnpenensomuM SBISETCA TO, Kakas UCX0qHas uHbopManus umeercs (KO-
YeCTBCHHAS WIIM KaueCTBCHHAs), M KaKasi HEOMPEACIEHHOCTh €il IIpHCyIIa.

[IpeumyiiecTBaMyu HWHJIEKCHBIX METOJIOB SIBJISIOTCS HCIOJIB30BaHUS Oe3pas-
MEPHBIX HHJIEKCHBIX OIIEHOK, KOTOPBhIE 3HAYUTEIBHO YIIPOIIAeT HCIOJIb30BaHUE
TaKUX METOJIOB M YMEHBIIAET CJI0KHOCTh BHIYUCIICHHIA.

Hcnonp30BaHue MHJICKCHOI'O MOAX0/Ia MO3BOISCT OLICHUBATh BKJaJ TOrO WU
JIPYTroro acmekTa ACATEeIbHOCTH MPEANPHUATHS B OMACHOE BIHMSHHE HA OKpYKaro-
IIYI0 CpEeAYy B LIEJIOM WJIU MO OTACIbHBIM KOMIIOHEHTaM MPUPOIHON OKPYKAIOIIECH
cpensr [2 - 5].

AJITOPUTM NPUMEHEHUS MHIEKCHOI0 MeTOAA /ISl OLEHKHU IKOJIOTH4eCKO-
ro pyucKa IpH NPOeKTHPOBAHUHU O00beKTa. Eciu paccMaTpuBaTh MHIEKC HE KaK
[IeJIb pacyeTa MoKas3aTesen, a Mepy OTKIIOHEHUS OT YPOBHS, IPUHSITOTO 3a 3TAJIOH
(vt 6a30BBIiA), TO MOYKHO TIOJYYUTH JTOBOJBHO CTPOMHYIO CHCTEMY KOJHUYECTBEH-
HBIX OIICHOK [2 — 5].

OcHOBOH CcHCTEMBI KOJIMUECTBEHHBIX OLIEHOK OBbLTN MPUHATHI UHEKCHI.

Tak Ha sTame NPOEKTUPOBAHWS OCHOBHOM KOHIIENIHEH, peallM3yeMOW Ha

npaktuke, sBisiercs OBOC (ornieHka BO3CHCTBHIA Ha OKPYKAIOIIYIO CPEIY).
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Kak nokasano B [3] cTpykTypa 3KOIOTHYECKOTO pUCKa MPH MPOCKTHPOBAHUU
O00OBEKTOB XO34WCTBEHHOW NIEATEIbHOCTH BKIIIOYAET. OLEHKY pUCKA IUIAHUPYEMOI
JESTENbHOCTH OTHOCHUTEIBHO NPHUPOJHOM Cpeibl; OLEHKY PHCKAa OTHOCHTEIBHO
3JI0pOBbS YEIOBEKA; OLEHKY COLIMAIBHOIO PUCKA.

[Ipu oneHKe puCKa MIAHUPYEMOU NESTEIbHOCTH OTHOCUTEIBHON MPUPOTHOM
Cpellbl UCIOJIb30BAJICA MPUHLIUI (POPMUPOBAHUS 3TATOHOB COCTOSIHUSL B COOTBET-
CTBUU C JIEUCTBYIOIIMMHU HOPMATUBAMHU.

Cnegyer OTMETUTH, YTO IO YPOBHIO OINACHOCTH pPa3iuvaroT: HelpHUemie-
MBbIN — YpOBEHb pUCKa > 10™°; mpuemiemstii — 10° > YpOBEHb pUCKa > 10°%; oe3yc-
JIOBHO IIpHEMIIEMblil — ypoBeHs prcka < 107° [1].

MOXXHO TpPENsOKUTh CIEAYIOIIYI0 IOCIEA0BATEIBHOCTh CUCTEMBI KOJIHU-
YECTBEHHBIX OLICHOK ISl MPUHATHUSL PEUICHUS O MPUEMIIEMOCTH MPOCKTa U yIpaB-
neHreM 0e30MacHOCThI0 Kak 3aBepmiatoinyto craguio OBOC, 000CHOBaHHYIO B
paboTax [2 — 4].

[IpakTyka HACTOSIIEr0 OTHOCUTEIHHO MPOBEICHUS OLEHKU BIHUSHUSA TEXHO-
TE€HHOr0 00BEKTa HAa OKPY’KAIOIIYIO CPEAY — 3TO ONpPENEICHUE UHTETPANbHBIX 110-
Ka3aTesel, TaKuX Kak: KpaTHOCTb IPEBBIIICHUS MOKa3aTesel 3arpsA3HEHUsl aTMO-
chepbl K HOpMAaTUBHOMY 3HAUCHMIO; MHJIEKC 3arpsi3HEHUS] BOJ; CyMMAapHbBI MoKa-
3aTellb 3arPSI3HEHUS TTOYBHI.

[lo 3TUM mnoOKa3aTenasiM OMNPENEseTCs AKOJOTMYEcKas ONAaCHOCTh OOBEKTa,
KOTOPBII IPOEKTUPYETCS, HO IMPOrHO3HBIM YPOBEHb HKOJIOTMYECKOr0 PUCKa OCTa-
€TCs1 HEOTIPE/ICIICHHBIM.

HyxHO 3aMeTUTh, MOCKOJbKY MHTErpalibHbIC MOKA3aTeNN Yallle aJIUTUBHBIC
(GYHKITMH, TO WHICKCHBIM OIICHKaM (KOMILJICKCHBIM ITOKa3aTessiM) MPHUCYIa 3aBHU-
CHUMOCTh OT BBIOpaHHBIX equHuI [3].

Y n100HBIM cIOCOOOM TMOCTPOCHHSI 00OOIIEHHOTO KpUTEpHs SIBIAETCS (DYyHK-
1S JKENATEeTbHOCTH.

OYHKIUS KENAaTeIbHOCTU yA00HAa TE€M, YTO MMEET TaKhe CBOWCTBA KakK He-
MPEPHIBHOCTH, MOHOTOHHOCTD U TTAJKOCTb.

B ocHoBe mocTpoenust 3Toil 00001IeHHON (PYHKIUU 3aKIII0YaeTCsl ujes mpe-
0o0pa30BaHMs HATypaJbHBIX 3HAYCHHUU OTACIBHBIX KpuUTepHueB (moka3aTeiel) B
0e3pa3MEepHYIO IIKay JKEeJIaTeIbHOCTH WM MPEUMYIIECTBA.

Ee HazHaueHne — yCTaHOBJIEHHE COOTBETCTBUSL CYOBEKTUBHBIX OIEHOK HEKO-
TOPBIM YKCIOBBIM OTMETKAM €IMHOM IIKAJIbI )KEeJIaTeIIbHOCTH.

[ITkana xemaTteabHOCTH UMEET MHTEPBAJ OT HYJISA 10 €AUHUIIHI.
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[lepepacyeT oTnenbHOrO Moka3zaTessl KauecTBa B (DYHKIMIO JKEJIATEIbHOCTH
BBITIOJTHSETCS IO COOTBETCTBYIOIIUM 3aBUCHUMOCTSIM.
B pacuerax ¢pyHKIIUUM &KenaTEILHOCTH UCIIOIB30BANIACH CIEAYIOIIAs 3aBUCH-

MOCTb.

d;=e "), (2)

rae dj — (YHKIHS JKENATEeTbHOCTH JIJIS J-TO MHJEKCA 3arpsS3HCHHS OKPYIKaroIIeH

IPUPOAHON CPEMbI;, Y; — HEKOTOpas Oe3pa3MepHas BENMYMHA, KOTOpPas CBA3aHA C

0COOCHHOCTSIMHM TEXHOTCHHOT'O 00BEKTa U orpenesseTcs mo popmyie (2):

I:)fi . I:)fi
21— max( ——)+ min( ——
o ni ni 2
yJ I:)fi . I:)fi ’ ( )
max( —) — min( b

ni ni

rae |j =F; (Pﬁ / Pni ) — 3HAUCHNE WHJIEKCA 3aTPSI3HEHHS J-TO0 KOMIIOHEHTa OKpY-
JKarolle MpUPOAHOU Cpelibl, KOTOPHIN omnpenensierca Kak pyHkuus F j OTHOIIE-
HUS (PAaKTHUECKOTO 3Ha4eHus Pfj MoOKazaTens i-ro 3arps3HSIONIero BemecTsa (Ha-

npuMep, paKTHIECKOe CoJIep)KaHue OKCHIA yTiepoaa B atMocdepe) K HOpMaTHB-
HOMY 3HaueHHI0 P, (mpenenbHO HOMyCTUMON KOHIICHTPALIUH).

JUis ycTaHOBJIEHUS CBSI3U MHAEKCOB C YPOBHEM 3KOJIOTMYECKOTO PUCKA B BEPOSATHOCT-
HOM M3MEPEHUH, KOTOPBIN ONpeaensieTcs s 00BbeKTa X03IHCTBEHHOU e TENHHOCTH MIPU
NPOCKTUPOBAHUY, UCTIOJIL30BAJICS PErPECCUOHHBII aHaIH3, Kak NI0Ka3aHo B [3, 4], a uMeHHo,
(aKTHUecKue 3HAYCHUsI PACCUUTHIBAIUCH MO (QYHKIIMOHAIBHOM 3aBUCHMOCTH (3):

riskj =a- el di. ©)

e onpexenennsie a = 4,99 107, b = -7,557.

Ha ocnoBe MOJIYYCHHOTO 3HAYCHUA ITPUHUMACTCA PCHICHUC B IIPUECMIICMOCTH

MPOEKTHOTO PELICHUS 110 JTAHHOMY KOMIIOHEHTY OKPY>KaIOLIEeH NPUPOTHON CPEBI.
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Onpenenenue IKOJOTHYECKOr0 pUcKa MPH MPOEKTHPOBAHHHU TpoIecca
KOHBEPCHHM OKcHAa yrjiepoaa. [Ipu nmpoekTHpPOBaHWU OOBEKTOB B XMMHYCCKOM
MPOMBINUICHHOCTH HEOOXOJAMMO IMPOBECTH OICHKY BO3MOXKHOTO WX BIIMSHUS Ha
OKPYXAIOIIYIO TPUPOIHYIO CPENy.

PaccmarpuBacst mporiecc KOHBEPCHH OKCHJIA YTIIEpO/ia B arperare ¢ KaTaJld-
THYECKOW KOHBepcued mpupoaHoro rasa moxa masieHuem 2,0 MIla (mo cxeme:
KOHBEPTOp OKcHIa yriaeposaa | crymenu; ucmapuressb, KOHBEPTOP OKCHIIA yTIAEpoaa
Il crynenwu), uist KOTOPOTO XapaKTEPHO MPUCYTCTBUE OKCUIOB YIiIepoJa U MeTaHa
KaK 3arps3HuTeNed aTMoC(epBhl.

Tak, kak moka3aHo B padote [5], JIS OLIEHKH 3KOJIOTMYECKOM 0€30MacHOCTH
mpoIecca UCIOIb30BaHUE PA3IMUHBIX METOAMK [6, 7] maeT pa3uyHbIA pe3ybTar,
nepexo K 6e3pa3MepHON eAMHOM KAkl Ha OCHOBE (DYHKITUH JKEJIAaTEIbHOCTH T0-
3BOJISICT UCKJIFOYHTh MPOTHBOPEUNE, a MPUMEHEHHE BBIIIE MPEICTABICHHOTO aJro-
pUTMa MO3BOJISACT MOJYYUTh U BEPOSTHOCTHBIC OIICHKH 3KOJOTHYCCKOTO PUCKA.

OCHOBHBIC pe3yJIbTATHI MPEACTABICHBI B TA0JIHIIE.

Tabmnura
ComnocraBneHue pe3yabTaTOB pacyeTa MpH OIEHKE 3KOJIOTUIECKOTO PUCKA Ipolecca
KOHBEPCHUH OKCHJIA YTIIepoaa

Uccnenyemsblii mpouecc, atan
4 P PesynbraThl orieHkH 110 [6] PesynbraThl otieHku 110 [7]
JKU3HEHHOTO ITMKJIa
OcHoOBHbIE TTOKA3aTENU
CyMMAapHBI IIOKa3areib
3arps3HEeHus cocTaBisieT 326,64;
WHJICKC 3arps3HEHMS aT-
IpeAeTbHO JOMYCTHMOE
MOC(hEpHI COCTaBIISIECT
3arpsizaenue pasuo 100 4.99
KOHBepCI/IH OKCHJIA YIIIEpO/a, KpaTHOCTb NPCBLIICHUS PABHO
MIPOCKTHPOBAHHE 3,26
CrerneHb OMAaCHOCTH:
YMEPEHHO OTIAaCHBIN 0OBEKT HIKE CPEHEro
YpoBeHB 3arpsA3HECHUS!
Henonyctumslit He ouenuBaercs
3navyeHue GyHKIUU
KeIaTeTbHOCTH Ha OCHOBE
0,34 0,39
0000I1IEeHHOTO TTOKA3aTes
no ¢popmyie (1)
} 3,821-10" 2,619-10"
Onenka pyucka BO3/1€HCTBUS Ha
YpoBeHb pucka YpoBeHb pucKa
arMocdepy o hopmysie (3) . .
MIPUEMIIEMBIi MIPUEMIIEMBbIi
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Hccnenyemplil mponecc no CTENEHU OMACHOCTH U YPOBHIO PUCKA OTHOCUTCS K
TaKkoMy, K KOTOPOMY JOJKHBI ObITh TPUMEHEHBI MEPOIIPUSATHS, HAlPABICHHBIC Ha
CHIDKCHUE KOHUEHTPAIMN 3arpsA3HSAIONIMX BEIIECTB.

BoiBOABI.

AHann3 3K0JIOTUYECKOT0 PUCKA KAK CUCTEMbI KAUECTBEHHBIX U KOJWYECTBEH-
HBIX TMOKa3aTeliel TEXHOTEHHOTIo O0BEKTa, KOTOpas XapaKTEpPHU3yeT €ro BIIMSHUE
Ha KOMIIOHEHTHI OKPY>KaIOIIEH Cpelibl, TO3BOJIWIO IPUMEHUTh NHIEKCHBIE OLICHKH
KaK MEPY OTKJIOHEHHS OT 3TajJOHA WA HOPMbI COOTBETCTBYIOIIEH XapaKTEPUCTH-
KH.

[IpenmMy1iiecTBOM NPUMEHEHUSI UHIECKCOB SIBJISICTCS HAJIUYME UCXOIHBIX JaH-
HBIX, IIPOCTOTA PACYETOB, a TAKXKE BO3MOKHOCTb HCIIOJIb30BAHUS YK€ CYILIECT-
BYIOILIUX METOJIUK C IPUBEJCHUEM K €IMHOM IKale U 00eceueHre JOCTATOYHOTO
YpOBHS arperupoBaHusi UHPOPMAIUKU JJIsl IPUHSITHUS PEIICHUs, a TAKKE YCTaHOB-
JICHUE CBA3HU C MOKA3aTEJSIMU, TTIOJYYEHHBIMUA APYTUMUA METOIAMU.

Pa3pabGoTanHbIil anropuT™ TpaHchHOpMAIIMU UHACKCHBIX OIICHOK B BEPOSTHO-
CTHBIE JACT HENPOTUBOPEUUBBIC PE3YIIbTATHI.
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