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AHorauis. Mema. JlocnipkKeHHsSI €KOJIOTIYHOTO PU3UKY Bil CyMICHOT KOPOTKOCTPOKOBOI 1 TOBFOCTPOKOBOI Jiif HA JIIOAWHY aH-
TPOIOTEHHOT0 3a0pyJHEHHS aTMOC(EPHOro MOBITPA XIMIYHUMH PEUOBHHAMH 1 MUIOM. Memoouka. 1y KOHTPOIIO 1 yIPaBIiHHAM
SIKICTIO aTMOC(EpHOro TOBITpS, SIK OCHOBHI HOPMATHBHI TOKa3HUKH, 1[I0 BU3HAYAIOTH JOMYCTHMY [if0 3a0pyJHEHHST aTMOC(HEpHOro
MOBITPSI HA JIIOAMHY, B YKpaiHi NPUIHATI TPAaHUYHO JOMYCTHMI KOHIEHTpAIii aTMoc(epHUX 3a0pyqHEHb XIMIYHOTO, O10JOTIYHOTO 1
(bi3UYHOrO MOXO/HKEHHS. 3amo6iraHHio MOSIBU KOPOTKOCTPOKOBHX IIiIBHIIEHD KOHIEHTpalii Cj j-X 3a0pyAHIOBaYiB 3a0€311€UyEThCS
JIOTPUMAHHSIM MaKCHMaJIbHUX Pa30BHX TPaHUYHO JomycTuMuX KoHmeHTpariid (I'IKwmpj). 3amobiranHio HECIPHATINBOTO BILIMBY HA
3JI0pOB’Sl HAaCEJIEHHs TP TPUBAJIOMY HAJIXOJDKEHHI aTMocepHHX 3a0pyaHIOBadiB 3 cepenHiMu KoHHeHTpamismu Ccyj y OpraizMm
JIIOJIMHY 3a0€3IeuyeThesl JOTPUMAHHIM CepelHbOI000BUX TpaHHYHO pormyctumux koHmeHtpamid (I'IKcyj). Toxi s HacenmeHmx
MICIIb TOBHHHI BUKOHYBATHCSl YMOBH BificyTHOCTI nepepuiieHHs KoHIeHTpamismu Cji Ccgj cBoix I'IKmpj 1 TAKcyj. JoTpumyrodncs
CTOXacTHYHOrO miaxony, konueHrpauii Cj, j=21,n iCcg, j=1,n CyMiCHO PO3IJISHYTO SK BEKTOPHE BUIIAJKOBE IMOJIE, IO Y 3a/a-
Hilf TOYII MiCIIEBOCTI A TIEPETBOPIOETHCS B CHCTEMY (BEKTOP) BHITAKOBUX KOHIEHTpAIii. [Ipy 1iboMy poO3IiIsiHYTI YMOBH BiICYyTHO-
cti nepesuens I'JIKwmpj, I'/1Kczj 6yayTs MaTi BUIagKoBHi XapakTep i icHye HMOBIpHICTh ¢¢ iX He BUKOHaHHS. Llieto fiMoBipHicTIO

OIIHIOETHCS NIYKAHUI CKOJIOTIYHUN PU3HUK, 110 BU3HAYAETHCS 3 BUKOPUCTAHHIM METO/IIB MATEMAaTHYHOI CTATUCTUKH, TEOpPil IMOBIp-
HOCTeH 1 Teopil HAMIMHOCTI TeXHIYHUX cucTeM. Pe3yabraTH. Buxoasun 3 TOro, mo KOPOTKOCTPOKOBI mifiiomMu KoHieHTpamniid Cj,

j=1n n 3abpynHroBadviB i TpUBaIi HaaXOPKCHHs 3a0pyAHEHb 3 cepeaHbogoboBiUMHU KoHueHTpauismu Ccg, j=1n vy 3aganii

TOYIII MICIIEBOCTI IPEJICTaBIEH] SIK cHCTeMa (BEKTOP) BUITAJKOBUX BEJTMYHH, ITYKAaHUH €KOJIOTIYHUH PU3NK ¢ TIEPEBHUIICHHS KOHIIE-
urpanissmu csoix I'/JIKwmpj i I'’/IKcyj Bu3HaueHO uepes BioMuil iHTETpan HMOBIpHOCTEH 3 BIATIOBIAHUMHU MeXaMH iHTerpyBaHHS. s
HOro o6uYHMCIeHHst MOTPiOHa po3pobKa METO/IiB BU3HAYCHHs miibHOCTI T posmoainy konuenrpauiit Cj, Cczj, AKa € MiIiHTErpaNIbHO0
¢yHKIi€0. BpaxoByoun npupoay i BEIUKY KUTbKICTh BUNAIKOBHX (DaKTOPIB, 10 BUKIMKAIOTH BUIAJKOBI 3MiHH KOHIEHTpAIiH 3a-
OpyIHIOBaYiB, BiMOBIIHO rpaHIYHill TeopeMi Teopil HMOBIpHOCTEH, MIiNbHOCTI f HAOIMKEHO PO3TIISIHYTA SIK TaKa, 10 MAae BiJIOMHI
y Teopii WMOBIpHOCTEH GaraToBUMIpHHIA HOpMaIbHUIA 3aK0oH. ToIi Ul BU3HAYEHHs MIbHOCTI f oCTaTHRO 3HATH T YKCIIOBI Xapak-
TEPUCTHKHA — MATEMaTHYHi CIOJIBaHHS, CEPEAHBOKBAIPATHYHI BIAXMJICHHS — KOHIICHTpAIil 1 KOC(DII[iEHTH KOPENAIil MK HAMH.
BoHU oTpHUMYIOTBCS Y pe3yJsbTaTi CTaTUCTUYHOI 0OPOOKHM AaHMX BHMIpIB Ha CTAal[iOHAPHUX MOCTaX [ipoMeTy MPOMUCIOBHX MICT,
110 TPOBOJATHCS BIAMOBIAHO Hif04oMy B YKpaiHi HopMatuBHOMY mokymeHnty P/ 52. 04. 186-89. [Ipu Benukiii KiUTBKOCTI BUMIpiB
PH3HK (¢ OIHIOETHCS TAKOXK 3a YaCTOTOIO MOSBH NepeBUIeHb KoHneHTpamismu cBoix I'IKwmrej, I'/IKcpj. [st anamnisy BIimBy KOHIle-

HTpauilt 3a0py/HIOBaYiB HA PU3UK (¢ BUKOHAHA HOTO IEKOMIIO3MIIis HAa OKPEMi YaCTKM: @yzp 1 ¢y — YACTKOBI PU3MKM TillbKHU Bill
yeix konuentpauit Cj, i Tinbku Big yeix kouuentpauiit Ccm; avpj iac yj — YACTKOBI PH3HKH TilIbKH Bill OkpeMoi KoHuenTpawii Cji

Tinbku Bif okpemoi konuenTpanii Ccgj. Haykosa nosuszna. Ha 6a3i cToXacTHYHOTO MiAXOLYy A0 OMIHKH SKOCTi aTMOC(HEPHOTO MOBIT-
psl y HaceleHUX MICIPIX BIIEpLIE OTPUMaHa OLiHKAa €KOJOTiYHOI'0 PU3UKY BHIIAJKOBHUX MEPEBUICHb MAKCHMAIBHUMH Pa30BHMH i
CepeIHBOJO00BUMH KOHIICHTPAIlISIMU 3a0pyIHIOIOUHNX PEUOBHH CBOIX rpaHHuYHO momycTuMux kouunentpaiit (I'IKwmpj, I'1Kcg), ski
npuiHATI B YKpaiHi sk HopMatuBHi. IIpakmuuna 3nauumicms. OLIHKY €KOJOTIYHOTO PU3HKY PEKOMEHIOBAHO IIPOBOIUTH Ha 0asi
JTAaHUX BHMIpIiB Ha CTalliOHApHUX mocTax ['igpoMeTry y MPOMHCIOBHX MICISX, 3 METOI MPUIHATTS DillleHb ISl BUCOKOHAIIHOTO
JIOCATHEHHS HeoOXiMHOT sikocTi atMocdepHoro moitps 3a kputepismu ['AKwpj, I'IKcy;.
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AnHoTtauus. Ifens. ViccnenoBanue 3K0JI0IrMUECKOTO PUCKA OT COBMECTHOTO KPATKOCPOUHOIO U IOJTOCPOYHOTO ACHCTBUS Ha ue-
JIOBEKa aHTPOIIOT€HHOTO 3arpsi3HEHHsI aTMOC(EpHOro BO3AyXa XMMHUYECKIMH BEIIECTBAMHU U IBLIbI0. Memoouka. J{jisi KOHTpOIS U
YIIpaBJICHHS KAY€CTBOM aTMOC(EPHOT0 BO3/LyXa B KaUeCTBE OCHOBHEIX HOPMAaTUBHBIX MOKa3aTeliel, KOTOPBIE ONPEIEISIOT IOIyCTHMOe
JIeficTBHE 3arpsi3HEHHsT aTMOC(EPHOTO BO3/yXa Ha YeJoBeKa, B YKpauHe NMPUHATHI IpeJeIbHO JOMYyCTHMBIe KOHIIEHTpaK atMochep-
HBIX 3arps3HEHHH XMMHYECKOTO, OHOJIOTMYECKOr0 M (PU3HIECKOro MpOHCXOXKAeHUs. [IpenoTBparmieHue MosBISHHS KPaTKOCPOUHBIX
noBbIeHnH KoHIeHTpaiuid Cj j-X 3arps3HuTeNneit 00ecreunBaeTcsi COONI0IEHHEM 3HAYCHHH MAKCHMAITBHBIX PAa30BbIX MPEIEIBHO J0-
myctumbix KoHeHTpanuit (ITJKwmpj). [IpenoTBpanienie HelmprueMIeMOro BIUSHUS Ha 30POBbE HACENEHUS MIPU JUIUTEILHOM TOCTYII-
JIEHUHM aTMOC(EpHBIX 3arps3HUTENe co cpeqHMMH KoHIeHTpauusiMu Cccj B OpraHu3M uejoBeka 0OecreunBaeTCsl COOIOECHUEM
CpeHECYTOUHBIX MpeaenbHO AomycTuMblx KoHueHTparmii (I1IJ1Kcy)). Torna mns HaceneHHBIX MECT JOJKHBI BBINOIHATHCS YCIOBHS
otcyrctBud npesbinienus koHueHrpanusmu Cj u Cey cBoix [1JIKwmpj u TTJJKccj. TlpunepxxuBasch cToXacTHUECKOTO MOJX0/1a, KOH-

nentpaunu Cj, j=1n n Ccg, j=1N COBMECTHO NpEACTaBICHbI B BU/I€ BEKTOPHOTO CIIy4alHOTO MOJIsl, KOTOPOE B 3aJJaHHON TOY-
Ke A MECTHOCTH IpeBpalaeTcs B CUCTEMY (BEKTOp) CIy4alHbIX KOHIEHTparuil. IIpu 3ToM paccMOTpeHHbIE yCIOBUSI OTCYTCTBHS
npesbimenuid [1JIKwpj 1 [TJKccj OyayT uMeTs ciryqaifHEIN XapaKkTep U CyIIeCTBYET BEPOSITHOCTE (! WX HEBBIIOJIHEHHS. DTOH Bepo-

SITHOCTBIO OL[EHHBAETCSI HICKOMBI SKOJIOTMYECKUI PUCK HA OCHOBE METOJ0B MAaTEMaTHUECKOH CTATUCTUKH, TEOPHH BEPOSITHOCTEH 1
TEOPUH HAJEKHOCTH TEXHHUECKUX CHUCTeM. Pe3ynsmamel. VIcXons n3 TOro, 4ro KpaTKOCPOUHBIE MpEBbIIeHUsT KoHIeHTpaiwii Cj,

j=1,n n 3arps3HUTENel M JUIMTENBHOE IOCTYIUICHHE 3arps3HEHHN CO CpeAHEeCYTOuHbIMH KoHueHTpauusmu Ccg, j=1,n mnpex-

CTaBJICHO B 33aHHON TOYKE MECTHOCTH KaK CHCTeMa (BEKTOp) CIyJalHBIX BEIUYUH, UICKOMBIH SKOJTOTHUECKUH PHCK (! MpEBbIIIe-
Hus KoHUeHTpauusimu cBoux [1/1Kwmp; u T1IKccj onpenenen yepe3 n3BeCTHbIH MHOIOMEPHBIH HHTErPal BEPOSITHOCTEN C COOTBETCTBY-
FOILMMH IPaHULIAMH HHTETPUPOBaHusL. [Jisi ero BEIYUCIICHHUS HE00X0MuMa pa3paboTka METOIOB Onpe/eeHus IIOTHOCTH f pacrpenerte-
Hust koHeHTpatmit Cj, Ccg, KOTopast SBISIETCSI MOJBIHTETPATLHON (DYHKIMEH. Y UNTHIBasi IPUPOAHBIE U OOJIBIIOE YHCIIO CITyJaitHbIX
(aKTOpOB, KOTOpBIE BBHI3BIBAIOT CIy4aliHbIC M3MEHEHUsI KOHLECHTPALUH 3arps3HUTENEll, B COOTBETCTBUHU C MPEIEIbHON TeopeMoi
TEOPUH BEPOSTHOCTEH IUIOTHOCTD f MPHOIN3UTENBHO TPEACTAaBICHA B BHIE MHOTOMEPHOTO HOPMAIbHOro 3akoHa. Torxa uust ompe-
JIeJICHUSI TUIOTHOCTH f JOCTaTOYHO ee YMCIIOBBIE XapaKTePUCTHKU — MAaTEMaTHYECKHE OXKMAAHUS KOHLEHTpAUMH M KO3()GHUIMCHTHI
Koppemsuit Mex gy HuMH. OHH TOJy4aloTcsl B pe3yIbTaTe CTATHCTHIECKOH 00pabOTKH JaHHBIX M3MEPEHHH Ha CTAIIMOHAPHBIX II0-
crax ['mapomera NpOMBINIIEHHBIX TOPOZOB, KOTOPBIE IPOBOASATCS B YKPaUHE B COOTBETCTBHH C HOPMAaTHUBHBIM JoKymeHTOM PJI 52.
04. 186-89. [Tpu 6ONBIIOM YKCIIC H3MEPEHUI PUCK (X OLICHUBACTCS Takxke Mo vactore npebiieHusamu cBoux [1J[Kwmp, [TIKcc;. s

aHaJIM3a BIIMSHUS KOHLIEHTPALMI 3arps3HUTENEH Ha PUCK (X BBITIOJIHEHA €ro JEKOMITIO3UIMS Ha OTIEIbHBIE YACTH: yp U Occ —
YaCTHBIC PUCKHU TOJIBKO OT BceX KOHIEHTpauuid Cj, U TOJIBKO OT BceX KoHIeHTpauuii Ccc, ampj ¥ Qccj — YacTHBIC PUCKHU TOJIBKO OT

oTenbHO KoHIeHTpauu Cj U TOJIBKO OTAenbHOM KoHueHTpaunu Ccci. Hayunas noéusna. Ha OCHOBaHHH CTOXaCTHYECKOTO MOIX0/1a
K OI[EHKE KaueCTBa aTMOC()EPHOro BO3/IyXa B HACEJIEHHBIX MECTaX BIIEPBbIE MOJIyYEHA OIIEHKA YKOJIOTMUECKOTO PUCKA CITyYalHBIX TIpe-
BBIILIEHMH MakcuMasibHo pa3oBbiMu Cj, j=1,n u cpexdecyTounbiMu Cccj KOHUIEHTPALUSIMH 3arpsA3HSIONINX BELIECTB CBOMX Ipe-

nenpHO ponyctuMbix KoHueHTpauui (IIJKwme, I1/IKccj), KoTOpble NPUHATH B YKpanHe B KauecTBE HOpPMAaTUBHBIX. [Ipakmuueckan
3Hauumocmy. I10Iy4eHHYIO OLIEHKY PUCKAa PEKOMEHJOBAHO UCIIOIb30BAaTh HA OCHOBAHUH JAHHBIX U3MEPEHUIl, KOTOpbIE IIPOBOAATCS Ha
CTaIMOHAPHBIX MOCTax I MapoMera B MPOMBIILICHHBIX TOPOAX, C IEIbI0 IPHHSTHS PEIISHH I BBICOKOHAEKHOTO JOCTIKEHNUS Ka-
yecTBa arMocepHoro Bozayxa mo kpurepmsam [IAKwe , [TJKcc;.

Knrouesvie cnosa: aTMOC(i)CpHBIP‘I BO3YX; 3arpA3HCHUEC; NIPEACIbHO JOMMYCTUMbBIC KOHIICHTPAIUH, JKOJIOTHICCKHI PHUCK, OLICHKA
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Abstract. Purpose. Survey of ecological risks from short- and long-term effect on human of anthropogenic chemicals and dust pol-
lution. Methodology. Control and management of air quality needs determination of standard indicators stating admissible effect of pol-
luted air on human. Air pollution maximum allowable concentrations of chemical, biological and physical origin are adopted in Ukraine.
Adherence to values of maximum onetime admissible concentration limits makes possible to prevent from pollutants concentrations
short-time rises. Continuing intake of air pollutants with medium values unacceptably affects human health. Control of average daily
admissible concentration limits adverses health impact. Therefore a condition when short-time raised pollutants concentrations and me-
dium values of air pollutants excess their maximum onetime admissible concentration limits and average daily admissible concentration
limits should be met for populated areas. Under the stochastic method, short-time raised pollutants concentrations and medium values of
air pollutants are introduced as vectorial random field. In the given point A of the area it is developed into the system (vector) of random
concentrations. Thus, considered conditions of maximum onetime admissible concentration limits and average daily admissible concen-
tration limits are of a random character. A probability of its inobservance is available. Based on the mathematical statistics method, prob-
ability and technical systems reliability theories, the probability assesses an ecological risk of interest. Findings. Under the condition
short-time raised pollutants concentrations and continuing intake of air pollutants with medium values are introduced as a system (vec-
tor) of random concentrations, a considered ecological risk of maximum onetime admissible concentration limits and average daily ad-
missible concentration limits excess is determined through an acquainted multidimensional integral of probabilities with correspondent
integration limits. Elaboration of methods for short-time raised pollutants concentrations and medium values density determination, that,
in fact, is an integrand, contributes to the risk calculation. Considering natural and random factors, causing pollutants concentrations
random changes and in correspondence to probability limit theorem, a density is introduced approximately as multivariative normal case.
Under such conditions, density determination needs just its numerical characteristics as concentrations mathematic expectations and their
correlation coefficients. They could be obtained as the result of statistic data processing on HydroMet fixed monitoring stations in indus-
trial cities, having been conducted in Ukraine in accordance to the normative document RD 52. 04. 186-89. Sufficient measurement
quantity a risk is also assessed according to exceedance frequency of maximum onetime admissible concentration limits and average
daily admissible concentration limits. For an analysis of pollutants concentrations effect it was decomposed into separate parts: separate
risks only from all of short-time raised pollutants concentrations and only from all average daily admissible concentration limits; separate
risks from a separate short-time raised pollutants concentration and an average daily admissible concentration limit. Originality. Applied
stochastic method for air quality assessment at populated areas helped for the first time to obtain an ecological risk assessment for ran-
dom excesses of maximum onetime admissible concentration limits and average daily admissible concentration limits of their maximum
onetime admissible concentration limits and average daily admissible concentration limits, adopted as normative in Ukraine. Practical
value. Applied risk assessment is recommended to use based on the measurements data from HydroMet fixed monitoring stations in
industrial cities. It should be aimed at decisions taking for obtaining high air quality according to the maximum onetime admissible con-
centration limits and average daily admissible concentration limits.

Key words: air; pollution; admissible concentration limits; ecological risk; assessment.

Beryn aTMOC(EpHOro IMOBITPsT XIMIYHUMHM PEYOBHHAMH 1 IIH-
nom. [Tpu upoMy posrisiHyTa y3arajbHeHa 3aXHILEHICTh
Y TUIBKH JUIs KOPOTKOCTPOKOBOT'O Yacy Jii 3a0pyAHEeHHS,
110 BIIMOBIZAHO Nit0UOMY B YKpaiHi HOpMaTHBY XapakTe-
PHU3YETBCSI MaKCHMaJbHAMH Pa30BUMHU TPAHUYHO JIOITY-
ctumumu koHIeHTpanmisiMua ([IKwp). 3a0pynHeHHS aT-
Moc(epHOTO MOBITPS XIMIYHUMH PEUOBHHAMH 1 IHIIOM
XapaKTepU3y€eThCs BEKTOPHUM BHIIAJIKOBHM IOJEM KOH-
LEHTpaliid 3a0pyIHIOBadiB, ke Y 3amaHiil Touni 4 mic-
LIEBOCTI NIEPETBOPIOETHCS B CHCTEMY (BEKTOpP) BHIIAJIKO-
BUX KOHIEHTpauid. [ Takoro BUMaAKy po3pobieHi
MaTeMaTU4HI MOJENi i METOMOJIOTiS OLIIHKK YaCTKOBOTO
€KOJIOTIYHOTO PHU3UKY, Ta HaMiueHI IUIAXH YHPaBIiHHS
HUM 3a JONOMOrol0 BHOOpPY IPOEKTHHX IIapaMeTpiB
Jokepen BUKUIIB [3, 4, 11].

Ane CyMICHUH EKOJIOTIYHMH PHU3HK JUIi KOPOTKO-
CTPOKOBOI 1 JOBFOCTPOKOBOI i 3a0pyIaHEHHS aTMOC]e-
PH Ha JIIO/IMHY, SIKa PO3MINPIOE CUCTEMY KOHLEHTpaIii X
i cuctemy Y JONMYCTHMHX KOHIICHTpAIlil, HE JOCIIIKY-

Exosoriunuii pu3MK, KOHLEMNLis HOro OIMHKM 1 ym-
paBJIiHHS HUM € HOBHMM HAlpsIMOM Y BHUpIIIEHHI 1podJe-
MH €KOJIOTIYHOi O€3MeKHu TEepUTOpii, 110 NPUUHATHI
MpaKTUYHO Y BCiX Kpainax cBity[l, 2, 5,6 - 9, 12, 13]. Ile
OB ’SI3aHO 3 THM, 1[0 PU3UK € WMOBIPHICTIO 1 TO3BOJIIE,
SIK KpUTEpil, iHTerpanbHO 00’€JHATH BIUTUB YHMHHHUKIB
Pi3HOI IPUPOIH Ha EKOJIOTiYHY Oe3IeKy.

JloCcSITHEHHST MaJloi BEJIMYMHHU €KOJIOTIYHOTO PHU3HKY
BHCOKOHAIIMHO 3a0e3meuye eKOJIOTiYHy Oe3IeKy i CTBO-
PIOE IEPEYMOBH ISl CTIKOTO PO3BUTKY TEPUTOPIH.

3 orysiay Ha I 1 JOTPUMYIOYHCH CHCTEMHOIO CTaTH-
CTHYHOTO Tijgxoay y MoHorpadii [11] BmactuBicts Oio-
JIOT1YHOT CUCTEMH MPOTUCTOATH aHTPONOI€HHOMY BILIH-
By 1 30epiraTu y HOpMi cBoi NpupoHi QyHKIUIT XapaKTe-
PHU3YETHCSI CUCTEMOIO (BEKTOPOM) BHIIAJKOBUX BEIMYHMH
Y — y3araJbHEHOI 3aXHIICHICTIO 0i0JIOTIYHOI CHCTEMH
BiJl AQHTPOIIOTEHHOIO BIUIMBY. AHAJOTIYHO, CyMapHHUI
aHTPOIIOTCHHH BIUTMB Ha Oi0JIOTIYHY CUCTEMY Y 3aJaHii

. . . BaBCAL.
Toulli 4 MiCIIEBOCTI XapaKTepU3yeThCs CUCTEMOIO BHIIA-
nkoBUX BenwmduH X. Toi MOKa3HUK MepeBUIICHHS X HaT Mera
Y (#imoBipricte @ =P(X >Y)) po3misiHyTo SIK pH3HK
0i0JI0riYHOI CHUCTEMM BHMKOHYBATH HA[iICHI IPHPOAOIO Mertoto nanof p9'6°TH € MOCIIJUKCHHS EKOIOTTIHOTO
GYHKIIT IpH aHTPOIIOTEHHOMY BIUIHBI, a00 SIK €KOJIOTid- PHU3HUKY BIIL CyMICHOI KOPOTKOCTPOKOBOL 1 IOBIOCTPOKO-
HUil PU3HK, 1O BUKIHKAHHIA AHTPOIIOreHHIM BIUIHBOM. BOI [Iii Ha JIIOJUHY aHTPOIIOT€HHOI'O 3a0pyJHEHHS aTMO-

Takuii MAXi1 PO3BUHCHMIT IS BUIIAAKY YACTKOBOTO cepHOTO MOBITPS XIMIYHUMHU PEUYOBUHAMH 1 TTHIIOM.

AHTPOTIOTEHHOTO BIUIMBY Ha JIIOAWHY Bil 3a0pyIHEHHS
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MeTtoauka

Bimomo, 110 A KOHTPOIIO 1 YNPaBIiHHSAM SIKICTIO
aTMOC(EpHOTO TIOBITPs, K OCHOBHI HOPMATHBHI MOKa3-
HUKH, [0 BHU3HAYAIOTH IOMYCTHUMY [if0 3a0pyTHEHHS
aTMOC(EpHOTO TIOBITPS Ha JIOANHY, B YKpaiHi IpHHHATI
TpaHINYHO JOMYCTHMi KOHIICHTpaIlii arMocepHHX 3a-
OpyIQHEHb XiMiYHOTO, 0i0MOTiYHOTO i (Hi3MYHOTO MOXO-
JOKEHHS.

3ano0iraHHIO MOSIBY 3araxiB, APaTiBIMBOI Oii Ta pe-
(IIeKTOpPHUX peakliii y HaceJeHHsS, a TaKoX TI'OCTPOro
BIUIMBY aTMOC(epHUX 3a0pyAHEHb Ha 37I0pPOB’Sl y MepioJ
KOPOTKOCTPOKOBHUX IiJIIOMIB KOHLIEHTpaLiil 3a0e3neuy-
€TBCSl TOTPUMAHHSIM MaKCUMaJbHUX Pa30BUX TPaHUYHO
nonyctumux konueHrpauiii (I'IKwp). 3anobiranHio He-
CHPHUSTIMBOTO BIINBY Ha 3/10pOB’Sl HACEJIECHHS TIPH TPH-
BaJOMYy HAJXOJDKEHHI atMoc(epHHX 3a0pyAHIOBAaYiB y
OpraHi3sM 3a0e3NeuyeTbesi JOTPUMAHHIM CepeHb0o1000-
BUX TpaHu4HO jponyctuMux konuentpauii (I'IKcy).

BinnosigHo 3akony Ykpainu «IIpo oxopoHy aTtmoc-
(depHOTO TIOBITPs» TirieHiuyHi HOpMaTmBu [ JIK atmoc-
(depHUX 3a0pyIHIOBAYIB € OCHOBOIO PETyJIIOBAHHS SIKOCTI
aTMOC(EpHOTO TOBITPS HACEIEHUX Micllb. JlOCATHEHHS
[UX MMOKA3HUKIB A€ MOXKJIHUBICTH 3a0€3MCYUTH BIACYT-
HICTh BIUIMBY 3a0pyqHEHHs atMocepd Ha JIOIUHY. 3
orysiAy Ha 1e, OyJeMo po3risiaaTH X sIK Taki, o Xapak-
TEpU3YyIOTh CKIIAJIOBY y3arajlbHEHOI 3aXMINEHOCTI JIIOIH-
HHU Y BiJ KOPOTKOCTPOKOBOTO i JOBIOCTPOKOBOTO 33a0py-
IHEHb atMochepn HeOe3NeYHNMH XIMIYHUMH pPEYOBHU-
HaMH 1 THJIOM.

Toni I HaceNeHHWX MICIb TOBHHHI BHUKOHYBATHCS
YMOBH BIJICYTHOCTI TEpPEBHIIECHHS KOHIIEHTPAIlisIMH
j-x 3abpymuens cBoix ['IKwmpj i I'/IKczj, T06TO MoBHHHI
BUKOHYBAaTHCsl YMOBU

[AKup- G0, j=1,n, (1)

FﬂKCHf-Cszoy j=1,n, (2)

ne Cj — xounertpamis j-1 3a0pyJHIOI0Y0T PEYOBHHU

(3P) mpm xopotkocTpokosiit aii, Ccy — cepenHbon060Ba
koHuenTpauis j-i 3P, n — kinbkicTs 3P.

3a Iil0YMM HOPMATHBHUM IIXOJOM Ui Oyab-skoi 3P He
BUKOHaHHA BinoBigHoi i3 ymMoB (1), (2) € ogHO3HAUHMM (HeTe-
PMIHOBaHUM) 1 HE JIOMYCKAETHCS.

Toxi, noTpuMyrourch ctoxactaHoro migxoxy [11] xoH-
nentpauii Cj, j=1n i Cgy j=21n cymicHo Oynemo
PO3TIIIATH K BEKTOPHE BHITAIKOBE IOJIE, SIKE Y 3aJaHii
IOBUTBHIH TOYIII MiCLIEBOCTI 4 MEPETBOPIOETHCS B CHCTE-
My (BEKTOpP) BUIIAIKOBUX KOHIICHTPAITiH

(Cj:l, ey Cj:n, CCZI/'=1,---7 ch,‘:n). (3)

Toni ymoBu (1), (2) BigmoBigHO IiHiCHOCTI OYyIyTh
MaTH BHIAJKOBUI XapakTep i icHye HMOBIpHICTH iX He
BHKOHAHHS, KOO i OyJeMO OIIHIOBATH €KOJOTIdHHI
pH3HK.

PesyabTaTn

SAx iy [11], ckopucTaemocs TuM, IO B Teopii Hamik-
HOCTI TEXHIYHUX CHCTEM TaKi YMOBH HAa3MBAIOTh yMOBa-
mu npauesfaatHocti. Bemmaunu I'AKwp, IT'AKcyj —six y3a-
rajbHeHa MIlHICTh 200 Hecyda 3MiOHICTh (AU JIFOJMHU y Ha-
IIOMY BHIAJKy — 1€ HOPMaTHBHA MPHUPOJHA 3aXHIICHICTh JII0-

JMHHE Bix 3a0pyaueHHs armochepn), Bemmanan Cypj, Cogj— sk
y3araJlbHeHe HaBaHTaXEHHS ( U1 JIOAMHU — HaBaHTAKCHHS
BiJl aHTPOIIOT€HHOTO 3a0pyAHEHHS aTMOchepH).

Topi BiACYTHICTh BIIMBY 3a0pyAHEHHs aTMOc(epu Ha JIo-
UHY HEOOXiTHO BU3HAYATH SK MMOBIPHICTH BUKOHAHHS YCi€IO
cuctemoro ymos (1), (2)

TTK v —Cogpy 20,

P=Bep .
FﬂRczzj—chj >0, j=1n.

4)

BoHa xapakTtepusye HajiiiHiCTb 3a0e3Me4eHHs BiCyTHOCTI
BIUTHBY 3a0pyaHeHHs aTMochepH Ha JIOAMHY. 3a BH3HAUYCH-
HSIM, IMOBIPHICTh IPOTUIJICKHOTO ABUIIA (TOOTO HE BUKOHAHHS
yMoB (3)) BU3HaYa€e eKonoTiuHui pusuk & =1—P .

Busnauenns #imoBipHOCTI (3) motpebye po3poOKu
METOZIB BH3HAYCHHA 0araTOMipHOI KiNBKOCTI pO3MOALIY
kontenrpaitiit Cypj, Corj, j=1n

f (CMP], ey CMPn, CC/]], ey CC,ZZVI) (5)
1 po3paxyHKy HMOBIpHOCTI HaXOJDKEHHS MIUTBHOCTI ¥y
3ajaHiil o0nacTi, 10 BU3HAYa€ThCsl yMoBaMu (4) y ¢iry-
PHili ckoO1Li.

[Tpn BU3HAYEHHI PO3IISTHYTOTO €KOJIOTTYHOTO PU3UKY
0araToBUMIpHY HIUIBHICTh PO3NOALTY KOHIEHTpALii 1Jist
NPOTHO3HOT (PO3PaxyHKOBOI) OLIHKM BH3HAYalOTh Ha
MiZCTaBl TEOPETHYHHX IEPEIYMOB, a ITOCITIIHOI Ha MifC-
TaBi CTAaTHCTHUYHOI OOpPOOKM BUMIPSHUX (TOCIHITHHX)
JTAHHX.

IMpu Bimomiit miinbHOCTI f po3moniny KoHUIEHTpAIii
CyMapHHH €KOJOTIYHUHA PU3HK BiJl KOPOTKOCTPOKOBOTO i
JIOBTOCTPOKOBOTO 3a0pynHEeHb atMocdepu Oyme Bu3Ha-
4yaTucs yepes inTerpai imosipHocTeii [10]

j j jfdcm... o

o= J‘
TAK vpy LK yypy LK oy TIK o,

edCyypadC e Cop

Axmo pusuk (6) BHCOKHIA 1 #oro moTpiOHO 3HHU3HTH,
BUHHKAE HEOOXIJHICTh BUSIBUTH MPUYHUHH, IO MOXIIHBO
JIOCSITHYTH HAa OCHOBI JICKOMITO3HIIIT PU3UKY ¢ Ha OKpeMi
YaCTKH.

Tak, npu BUAIJICHH] YaCTKH PU3HUKY 32 PaXyHOK TiJb-
KH KOPOTKOCTPOKOBOI nii ycix 3P, abo Tinbku ix moBro-
CTPOKOBOI [Iil, HEOOXIIHO PO3MIIAAATH BEKTOPHE BHIAJI-
KOBE TI0JIe BiJIOBITHUX KOHIIEHTPAIl, IO y PO3TIIAHY-
Till HOBUTBHIA TOYI A MICHEBOCTI Mae OaraTOBUMIpHY
IITBHICTD PO3MOILTY

— JIJ1s1 KOPOTKOCTPOKOBOT il

fup (Cupt, Cupz,. .., Cupn), (7)
Ta BIJIOBIHY CKJIQIOBY €KOJIOTIYHOTO PU3UKY

o0

Ayp = _[

j f1,p0C 11 dC 1ypp . AC (8

ITAK ypy TAK yipy
— ISt JOBIOCTPOKOBOT JIii
for (Cemt, Cans- - ., Cemn), )
IIK ey THK o

[Tpu BHUIiNCHI YACTKU PU3HKY 3a PaxyHOK TUILKH OK-
peMoi  j-i MakcHManbHO pa3oBoi KoHIeHTparii Chpj,

abo TinbkU -i cepenHboa000BOi KoHUeHTpauii Cerj,
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HEOOXI1JTHO pO3IIIAaTH OKpeMi CKaJIsIpHI BUITAJIKOBI MOJIS
KOXKHOT 13 WX KOHIICHTPAIlil, SKi MalOTh Y pO3TJIsIyBa-
Hill TO4Ili A MICIIEBOCTI OZHOMIpHI IIITBHOCTI pO3NOILTY

furi Cwiey) » (11)
fey (Cog) (12)
Ta BiATIOBI/THI CKJIaZI0Bi €KOJIOTIYHOTO PH3HUKY
appj = f furj (Cwip ) dC o, (13)
TTIK ypy
Ocp = I e (Cog)dCey - (14)
K o

Yacrkosi pmuku (8), (10), (13), (14) mo3BomsfoTH
BHSBUTH 32 PaXxyHOK SIKUX PO3IJIAHYTHX KOHIICHTpPAIii
3P BinOyBaeThCS BUCOKHI CyMapHHI €KOJOTIYHUH PU3UK
(6) 1 mpUIHATH BIiAMIOBINHI 3aXOOM U 3MCHIICHHS ITHX
KOHIICHTpAIIIH.

Ipu nocnigHiil OIIHIN E€KOJIOTIYHOrO PU3HKY, PO3T-
JISIZIOM SIKOT MH TYT OOMEXHMOCSI, BEJIHUUHY PU3HKIB (0),
(8), (10), (13), (14) Mmox1HBO OTPUMYBATH TAKOXK 3a Hac-
TOTOIO MOSIBH BiJTIOBIHUX BUIAJKIB MEPEBUIICHHS KOH-
ueHrpauieto xoua 6 oxniei 3P cBoei I'JIK, BukopuctoBy-
09l TOH (paKT, 0 Taka 4acTOTa MPHU POCTI YHCIA JTOC-
JiiB 30iraeThes M0 BIAOBITHUX HMOBIpHOCTEIA.

BpaxoByroun mpupoay i BelIHKE YHCIO BHITQAKOBHUX
(akTOpiB, IO BUKIUKAIOTh BUIIAJKOBI 3MiHH KOHIICHT-
pamiii 3P, BinoBigHO TpaHIYHUM TeopeMaM Teopii iiMo-
BipHoctel miinbHOCTI posnoxainy f, fue, for 1 f(Cwmpj),
f(Ccy) MOXKIMBO TPHOMM3HO PO3MIISAMATH SK TaKi, IIO
MaroTh 0araTOBHMIpHI i OZIHOBUMIpPHI HOpMaJIbHI 3aKOHU
[11]. Toni s BU3HAYSHHS IMIIBHOCTEH PO3MOALTY HO-
CTaTHHO BU3HAYMTH IX YHCJIOBI XapAKTCPUCTUKH, & CAMe:

— MaTeMaTH4Hi CIIOJAiBaHHs, CEpeIHbOKBAJAPATUYHI BiIXH-
JIeHHS 1 Koe(ilieHTH KOPEJALii U CHCTeM BHUIAIKOBHX KOH-
nenTpauiit (3), mo BXoaaTs y (5), a TAKOK YaCTKOBUX CHCTEM
BUIMAAKOBUX MAaKCHUMaJIbHUX Pa30BUX KOHHeHTpaHiﬁ (CMP],
Cupz,..., Cupy) 1 cepenubonoboBux kouuentpamii (Ceyy,
Cenp,- .., Com), 0 BXOTh BignosigHo y (8), (10);

— MaTeéMaTU4H1 CHOMAIBaHHA, CEPECAHBOKBAAPATHIHI BIAXH-
nenns koxuoi konuentpauii Cwpj, Ccyj, 110 BXOASTH BiAIo-
Biguo y (13), (14).

[Ipu BenukoMy YHUCIi TOCTiAIB (BUMIpiB) PU3HKH « ,
Ayps Ay Onpjr Acgg OIIHIOIOTECH, K 1y [10], uepe3

BiAmoBigHI yacToTH, a came

m —_—
akzN—k,k=l,5, (15)
k

ae o=, Q) =Cyp, (Z3=acﬁ, 0(4=0(MP],

Qs =y s

M1 — 9ucio nepeBumieHs KoHNeHTpaniasMu Cwpj, Cegi
xoua 0 oxniero 3P cBoei I'JIK;

m; (M3) — IUCIO TIEPEBUIICHD KOHIEHTPAIAME Cppj
(Ceyy) xoua 6 omnieto 3P croei TIKyp; (TAKCeyi);

M4 (Ms) — YKCIO TEpPEeBUILCHb KOHIEHTPALi€0 Cupj
(Cery) cBoei T K up; (TAKCeyj);

Nk — umcno mociigiB (BUMIpIB) Ul SIKUX OTpUMaHi
BEITHYHHH My,

OtpumaHi pe3ynbTaTH OLIHKH E€KOJOTIYHOTO PH3UKY
JIOLLIBHO TPOBOJIMTH 32 JTaHHMMH BUMIpPIB Ha CTalliOHAP-
HUX TocTax [1IpoMeTy MpOMHUCIOBHX MICT, IO IPOBO-
IAThCA BIANOBITHO Nif0YOMYy B YKpaiHi HOPMaTHBHOMY
nokymenty PJ1 52.04.186-89 [10].

HaykoBa HOBM3HA i IPAKTHYHA 3HAYNMICTH

Ha 6a3i croxacTHYHOTO MiAXOXy MO OLIHKH SIKOCTI
aTMOC(EpHOTO TOBITPS HACENCHHX MICIIX BIEpIIe
OTpUMaHa OIliHKa EKOJIOTIYHOTO PHU3UKY BHIAJKOBHX
NepeBHIIEHh MaKCHMAJIbHUMHU Pa30BHMH 1 CEPEIHBOJIO-
OOBMMH KOHIEHTPAIISIMU 3a0pY/IHIOIOUMX PEYOBHH CBO-
X rpaHMYHO JOMYCTUMUX KOHLIEHTPALiH, SIKi MPUIHHATI B
VYkpaiHi Ik HOpMaTHBHI.

JlocsTHEHHS TIpH MPOEKTYBaHHI 1 PEKOHCTPYKIIIT Tij-
MPUEMCTB MaJIoi BEIMYHMHHM TaKOTO PU3UKY HO30JHTH 3
BHCOKOIO HAJIHHICTIO 3a0€3MeYNTH BiJICYTHICTh TIEPEBH-
IIeHb TPAaHWYHO JOMYCTHMHX KOHIIGHTpamil, BHCOKOI
SIKOCTI aTMOC(epHOTro TOBITPS 1 BIICYTHICTh BILTUBY
3a0pyaHeHp Ha moanHy. OLIHKY PEKOMEH/I0BaHO BHKO-
pHCTOBYBaTH Ha 0a3i JaHUX BUMIpIB, 10 IIPOBOJISTHCS Ha
CTalioHapHUX TocTax [iApoMeTy y NPOMHCIOBHX Mic-
Tax.

BucHoBku

3 BUKOPHUCTaHHSIM CTOXaCTHYHOTO ITiAX0AY OTpUMaHa
OlliHKa €KOJIOTIYHOTO PU3UKY BiJ| BUIIaJAKOBOIO MEPEBH-
IIEHHS KOHIEHTPALiIMH 3a0pyIHIOIOUHX PEYOBMH MakK-
CHUMaJIbHUX Pa30BUX 1 cepeaHbOJOOO0BUX TPaHUYHO J10-
MyCTUMUX KOHIeHTpaniid. [Tomampmm mocmimKeHHS ITo-
BUHHI OyTH HampaBJCHI Ha PO3POOKY METOIUKH OLIHKU
PO3TIITHYTOTO €KOJIOTIYHOTO PH3HMKY 3 BHKOPHUCTaHHSIM
AHUX BHMIpIB Ha CTamioOHapHUX mocrax [igpomery y
MPOMUCIIOBUX MicTax.
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