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Xapkiecvkuil HayioHATbHUN eKOHOMIYHUU YHIgepcumem, XapKie

BATATOKPUTEPIMHI OLLIHKM SKOCTI NOBITPSHOIO CEPE[OBMLLLA
| CTAHY 310POB'Sl HACEJIEHHA MICTA

YV pobomi posensioacmuvcsi oyinka sikocmi nogimpsaHo2o cepedosuuja i Cmamy 300p08'st HaceleHHs Micma,
sIKe NPOBOOUMBCSL HA OCHOBE 0A2AMOKPUMEPIIHO20 AHANIZY 3 BUKOPUCMAHHAM HEUIMKUX MHOJNCUH 3 MEMOI MIHIMI-
3ayil MEXHO2EHHUX HACAIOKI8 BUPOOHUYMEA I ONMUMI3AYLl GUKOPUCMAHHSA MICYe8020 DI0dCemy, NPUHAYEHO20

0J151 NPUPOOOOXOPOHHOTL | 0300p06HOL OISLILHOCHII.

Knrwouosi cnosa: naskonuune cepedoguuye, eKoI02iMHULL CMAH, AHMPONOSEHHA OISLIbHICMb, PEYOBUHA WO 3a-

6pyOHIOE, CMaH 300085t HACENeHHSL.

Bctyn

[Ipouecn BHpPOOHUITBA CYNPOBOIKYIOTHCS yTBO-
PEHHSIM BEIIMKOi KiIBKOCTI IIKiUTMBUX BUKHUIIB 1 pevo-
BUH, 1110 3a0pY/HIOIOTH HABKOJIUIITHE CEPEOBUIIE 1 110
3aBJIAIOTh IIKOJH 3/I0POB't0 HaceneHHs. [IoBHe pilleHHs
i€l mpoOIeMH IUIIXOM CTBOPEHHS aOCONIIOTHO €KOJIO-
TYHO YHCTHX BUPOOHUIITB MOXKHA PO3TJISIATH SK OIHE
3 TPIOPUTETHUX 3aBlIaHb TEXHOJIOTIYHOI'O TMPOrpecy.
[Ipote Ha cy4acHOMY eTali MO)KHA TOBOPUTH TiJIBKH
PO MOXKJTMBICTh BiIIIYKaHHS JAESIKOT0 KOMIIPOMIiCY MiX
3pOCTAIOUYMMHU MaTepialbHUMK IOTpeOaMH 1 HEraTHB-
HUMHU TEXHOT€HHUMH HACJiIKaMU BUPOOHUYOI JisUTHHO-
CTi, IO 3aJ0BOJIBHSAE IIi MOTPeOH. SICHO, 110 HmeThes
PO KOMIIPOMIC MiX MparHeHHSMH 30€perTH eKoJoriv-
HO YHCTE HABKOJMUIIHE CEPEJOBHIIE i 301IBIINTA CYC-
minbHe OararcTBo. HasiBHICTH CymnepewInBUX NpHUBAT-
HUX KpHUTEpiiB Maike aBTOMATUYHO IPUBOIJUTH [0
HEOOXITHOCTI O0JiKY Cy0'€KTMBHOI HEBU3HAYCHOCTI B
MOCTAHOBI 0araTOKpUTEPIMHUX ONTHUMi3aliiHUX 3a-
BJaHb (3aBJaHb MOUIYKY KOMIIPOMICHHUX pimeHs). Tomy
aHaJIi3 OMMCaHUX MPOOJIEM MTPOBOJUTUMEMO 3 BUKOPHUC-
TaHHSM METOOJIOTT Teopii HEYITKUX MHOXKHH.

Cran 310poB's Hacenenns (C3H) e BimmzepkaneH-
HSIM CKJIAJIHOTO KOMIUIEKCY SIBUIL B HABKOJUIIHBOMY
cepenouii. Ha mpouec #oro ¢opmyBaHHs BIUIMBa€e
LIJTAA PS COIIaIbHO-CKOHOMIYHKX, & TaKOoXK, 010JI0T1Y-
HUX, aHTPOIIOT'€HHHX, NPUPOJHO-KIIMATUYHHX 1 1HIINX
YUHHHKIB, B CYKYITHOCTI €KOJIOTiYHOI 0OCTaHOBKH peri-
OHIB $sIKI 0OCTEXYIOThCS. Iyl OIIHKHA EKOJOTiYHOrOo
crany (EC) HeoOximHe exonoriune kapTorpadyBaHHS
MICIICBOCTI 1 CTBOPCHHSA 0Oa3W MaHUX IO  3MIPSHHX
YUHHHUKAX 3a0pyIHEHHS CepejoBUIA — XIMIYHOTrO,
paniariifHoro i iH. JJ1si BUPOOJIEHHS PETioHi aJeKBaTHUX
YIIPaBIIHCBKUX 1 enuKo-npo¢inakTuuHux pimens EC
i C3H noBuHHI OIiHIOBaTHCS MO O€31i4i NPHUBAaTHUX
YUHHUKIB, TaKUX SK KOHIICHTpAIlii Ba)KKUX METAJIB,
10HIB, OPraHiyYHHUX PEYOBUH 1 iH. YacTuHa 3 IMX Xapak-
TEPUCTHK MOXe OyTH 3 Ti€to a0 IHIIOK TOYHICTIO 3Mi-
psHa (KOHLEHTpalil eJEeMEHTIB 1 IHII TOKa3HHUKH).
[Hma wactuHa Moxe OyTH 3aJjaHa B HeWiTKiii BepOa-

TMpHIA (OpMi (HAPUKIIAA, CTYNiHb BHPAKEHOCTI THX
abo IHIIMX 3axXBOPIOBAaHb y HACENIEHHS a00 CTYIiHb
Horo canitapHO-TirieHiuyHOI oOi3HaHocTi). KoxHuit 3
SIBHO 200 HESIBHO TIEBHUX MOKa3HHUKIB MOPOKYE BiAmo-
BigHuil npuBatHuii kputepiii EC abo C3H, ¢opmarniza-
IIisl IKOTO HE TPHBiaJIbHA.

[ToOynoBa MpUBAaTHOTO KPUTEPIIO 32 TPHHIUAIIOM:
YMHHHUK Ma€ 3HaYeHHs KOHIIEHTpAIli MEHIIle, HiXK TpaHH-
ynao ponyctume (I'IK), — Bce mo0pe, Oiiblie — Bce mora-
HO, HE € BIIOBIIHUM PIIICHHAM IHUTAHHA, OCKUIBKH Ha
MIPAKTHUIN JAJIEeKO He Oalimyxe HACKIIBKH 3MIPSHUNA YUH-
nuk Hwkuwid 3a ['JIK. KpiM Toro gacro 3ycrpidaroTbes
CHUTYyaIlil, KOJIU AKICh YMHHUKM B3a€MO3B'si3aHi (110 MO-
JKHA BM3HAUUTH HA eTami MONEPEIHBOr0 CTATHCTHYHOTO
aHai3y AaHUX), PUUOMY TIOJIMNIIEHHS [0 OJHOMY 3
TOKA3HHKIB BEZIE JI0 MOTIPIIEHHS 10 1HIIHX.

Tpamuuiiiai TeopeTnKo-iMOBIpHICHI MeToH, Yepe3
CBOI0 aKCIOMAaTHKY, HE MPHCTOCOBaHI Il OOPOOKH 1H-
¢opmarii Takoro Tuma, i JOBIMH Yac HasBHICTb OIKMCa-
HUX BHIIIE TPYJHOLIIB MPOCTO irHOpyBajacs. SIcHo, 110
BHKJTFOUCHHS 3 PO3MIISAAY SAKICHOI iH(GOPMAIIii, JKepeaoM
SIKOT, YacTo, € OaraTHii JOCBIN 1 1HTYIIlisA KBasIi(hiKOBaHUX
(baxiBLiB 1 0Ci0, 110 YXBAJIIOIOThH YIPABIIHCHKI PillICHHS,
JoJIa€ pe3yibTaTaM JIMIIE BUIUMICTh 0O0'€KTHMBHOCTI, Ha
JITE 3MIHIOIOTH MTOCTAHOBKH BUPINIYBaHUX 3a7ad, BiIBO-
JIS19M iX BiJ peabHUX TOTPed NPaKTUKH.

Busnauenns kinbpkicHuX omiHok skocti EC 1 C3H,
HeoOXimaux s BuBueHHS BBy OC Ha C3H, € B
JIAaHWH Yac aKTyaJbHUM 3aBIAHHSAM, HE JUBIISTYHACH Ha
Te, IO Lil MpoOJIeMi MPUCBSYEHO BEJIUKE YUCIO POOIT
[1 —3]. V nitepaTypi MpONOHYIOTHCSI Pi3HI METOONOT-
YHI X0/, HANpaBJIeHi Ha pimeHHs 1iei 3amayi. [1po-
Te aHaji3 MOKa3ye, 10 BOHM HE BPAaxOBYIOTh OaraTo
BKJIMBHX aCIICKTIB, III0 0COOJIMBO CTOCYIOTHCS BHECKY
SIKICHOI 1 cy0'ekTHBHOI iH(OpMalii Mpo XapaKTepUCTH-
KU 1 TIOKa3HUKH SKOCTI SIBHIIL.

OCHOBHMM MmaTepian

[HTEerpabHi OLIHKM CTaHy 3JI0POB'S HACEJEHHS 1
HaBKOJIMIIHBOTO CEPEeOBHIIA 3HAWAEMO Ha OCHOBI IIO-
OynoBu y3araipHenux kputepiiB EC i C3H sk 3ropTok
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MIPUBATHUX KPUTEPIiB 3 ypaxyBaHHSAM KoOeQillieHTIB ix
BITHOCHOI BakIMBOCTi. IlowyaTkoBa iH(OpMAIlsS PO
ckman npuatHux kpurepiiB EC i C3H moxe Oyru
oflep)kaHa Ha OCHOBI JaHMX, HAJaHUX MIiCHKUM
LEHTPOM €MiZIeMioJIOorii 1 Tiri€HH HaceleHOro MYyHKTY i
J1a00paTOPIEr0 aHANi3y MEIMKO-Oi0MIOTIYHUX CHCTEM.
Jlo cxiamy MoOKa3HUKIB MOBUHHI BXOAWUTH JaHI MO JU-
HaMmiri 1 kpatHocti mepeBumieHHs [ JIK ocHOBHUMHU
3a0pynHIOBaYaMH aTMOC(EPHOTO MOBITPS B 3adaHU
nepiof yacy i o 3aXBOPIOBAHOCTI HACEIICHHSI.

Jlo ckimamy OCHOBHHMX 3a0pymHIOBa4iB atmochep-
HOT'O TTOBITPSI MOXKE BXOIUTH O€3JIi4 HACTYIHUX KOMIIO-
HEHT: CIPKOBYTJIElLb, CIpKOBOJEHb, CIIHUPT METHJIOBH,
Mapakcuion, naiMeTintepedTanar, (EHON, CipUUCTHIHA
aHTIIPUJ, IHLI, TBOOKUC a30Ty, OKCHJ a30Ty, 3BaKeHi
PEUYOBUHHM, OKCHJ] BYTJICLI0, CBUHEIb, [IMHK, Milb, OCH-
3aIupeH.

JlaHi 0 3aXBOPIOBAHOCTI HACENEHHS BKJIIOYAIOTh
0e3/iY HACTYNHUX 3aXBOPIOBaHb: HOBOYTBOPEHHS, PEB-
MaTu3M B akTHBHIN (asi, rineprownis, IBC, roctpwuii iH-
(apKkT MioKapay, CTEHOKap[is, XpOHi4Hi (apiHruTH i
Ha30(hapHUHTITH, XPOHIYHI XBOPOOW MUTJAINH, ITHEBMO-
Hisl, XpPOHIYHUI OPOHXIT 1 eMdizeMa, OpoHXianbHa acTMa,
BUpa3Ka LUTYHKY, XPOHIYHUI TacTPHT, KeTdeKaMeHHas
XBOp00a, HeppHT i HePpPO3H, ATOMIYHHIA IepPMATHT.

Pimenns 3aiaui OaraToKpUTepiiHOI OIIHKM 1 Ol
TUMi3alii SKOCTI MOBITPSHOTO CEepeqoBHUINA B Hacele-
HOMY TYHKTi i BUBYEHHs ii BIUIMBY Ha CTaH 3JI0pOB'S
HaCeJIEHHs NpH OOMEXEHHSX (PIHAHCOBOTO XapakTepy
BUKOHYBAaTHMMEMO Ha OCHOBI (DOPMYBaHHS NPHBATHUX
KPHTEPIiB SKOCTI MOBITpSHOTO cepenoBuia. st 3rop-
TKA TIPUBATHUX KPUTEPIiB B y3arajJbHEHHH KpUTEpIi
NpUBaTHI KpuTepii OyiM NpUBENEHI 10 3arajbHOI
HOpMU. 11l IOT'O BUKOPHUCTOBYBABCS MaTeMaTHYHUIM
amapar Teopii HeWiTkux MHOXuH. IIpuBenemo mpwu-
knax moOyJnoBH IIPUBATHOTO KpuTepito y ¢opmi yHi-
¢ikoBaHOT (QYHKIIT NPHHAIEKHOCTI O 3aJ0BUILHOTO
CTaHy MOBITPSHOTO CEPEAOBHIIA JUII TaKOr0 BaXKJIUBO-
rO KUIBKICHOTO TOKa3HWKa, SIK KOHIIEHTpAllis CipKOBO-
nHst C (Mr/m3).

Bingomo, 110 icHye TpaHUYHO JOITYCTHMa KOHIICH-
tpamist (['JIK) cipkoBomus, pieHa 0.008, BuIe 3a Ky
koHUeHTpauiss C Hemomyctuma. B mnpomy Bumagky
sHaueHHss C < [JIK pgomycTumi, NpUYOMY CTYIiHB
MIPUHAICKHOCTI JI0 1€l KOHI[CHTpalid pocte i3 3Me-
urenHsaMm C. [t ¢popmarmizariii Takoi CHTyaIli B paM-
Kax Teopii HEWITKUX MHOKHH BUKOPHCTOBYEMO (pyHK-
IiF0 IPUHAIEKHOCTI JO JOMYCTHUMOI KOHIICHTPAITIT IIKi-
JUIMBOI PEYOBUHH, 3 JIIHIEIO 3BOPOTHOI  3aJIEXKHOCTI
CTYIEHs IPHHAIKHOCTI Bii KoHueHTpamii. Ha pwuc. 1
MIPUBENCHNUH MPUKIIA]] TaKoi (PYHKIT [UIsT CIPKOBOJHIO.

VY Tabn. 1 npuBeneHi paHry (CTyHeHI HETATUBHOTO
BIUIMBY Ha 37I0pOB'S) OCHOBHUX 3a0pyAHIOBaUiB, OIep-
»KaHl 3a JOIIOMOTOI0 MaTpHIli IAapHUX TOPIBHSIHb Ha
ocHoBi Merony Caari [287]. 3 TaOnuIli BUIHO, 110 HaM-
OLIBIII PaHTU OJEPKYIOTh PEYOBUHHM, IO MAIOTh Haii-
BUIIMIA Kiac HeOesmeku 3rimHo cmucky I['JIK 3a0py-
JTHeHb [4].
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Puc. 1. ®yHKIIisA TPUHATISKHOCTI 10 TOMYCTUMOL
KOHIICHTpAIIii CIPKOBOTHIO
Tabmums 1
PaHru ocHOBHUX 320pyIHIOBaYiB aTMOC(EPHOr0

nioBiTpst M. Kpamaropcbka

IIki/uiiBa peuoBHHA PaHr 1KiUIMBOI pe4OBUHU
CipKOByTJIellb 1,3
CipkoBozieHb 1,3
CipuucTuii aHrigpun 0,4

BianoBimHO 10 BUSBJICHUX OCHOBHHX 3a0pyIHIO-
BayYiB 1 PaHTiB X 3HAYYIIOCTI CTaH 3/I0POB'ST HACCIICHHS
MOXKHa OI[IHUTH II0 HACTYITHUX 3aXBOPIOBAHHSX, IOB'sI-
3aHUX 13 3a0pYIHECHHSIMH aTMOC(EPHOro MOBITPS: XPO-
HIYHUM TacTPUTOM, XPOHIYHUM OPOHXITOM i aTOMIYHUM
nepmatutoM. [lpu npomy moOymoBaHi (GyHKIIH TpUHA-
JISKHOCTI J0 AOMYCTHUMOI KOHIIEHTpAIIil IIKiIUBOI pe-
YOBHMHH TaKi )X (OpMOI0, K (YHKI[iSI IPHHAIEKHOCTI,
sika rpuBeneHa Ha puc. 1. [Ipu npoMy 3a HIKHIO MEXY
JIONYCTUMUX 3HaueHb (x1) Opayucs HyJIbOBI 3HAYCHHS
3aXBOPIOBAHOCTI 3a BiJICYTHOCTI 3aXBOPIOBaHb, a00 Mi-
HiMaJIbHI 3apeEcTpOBaHi 3HAYEHHS LUX 3aXBOPIOBAHb.
3a BEepXHI0O MEXY AOMYCTUMHX 3Ha4eHb (X2) Opamucs
MaKCHMaJIbHI 3apeecTpoBaHi 3HAUSHHS MOKa3HHUKIB 3a-
XBOPIOBAHOCTI B HAHOLIbII HEOIATOMONYYHUX paioHaX.
PaHru 3axBoproBaHb y BCiX BHITIQJIKaX MPUAMAIUCS piB-
HUMU OJIMHHIII.

Po3paxyHOk T7100aJbHUX KpPUTEPIiB SKOCTI €KO-
JIOTIYHOTO CTaHy MPOBOIUBCS MO

BHpa3aM, BiIIOBIIHUAM:

KPHUTEPII0 MAKCUMAJILHOTO TIECHMI3MY

G1(C1,C,C3) = min(ul(C)™, u2(C2)*,u3(C5)™); (1)

MYJBTHILTIKATUBHOMY KPUTEPIitO

G2(C1,C,C3) = I(C™ #p2(C)* *p3(C5) ™ ()

aJIUTHBHOMY KpUTEPito

G3(C1, Gy, C3) = (alul(Cy) +02n2(Cy) + a3p3(C3)) /3, (3)
ne pl, u2, p3 — ¢yHKUii NpUHAIEKHOCTI 10 JOMYCTH-
MOI KOHIICHTpaIii MKiaIMBoi peuoBunm; ol, a2, a3 —
panru mkigmuBoi pedoBunu; C;, C,, C; — KOHIIEHTpAIIii
CIPKOBYTJICLS, CIPKOBOMIHS 1 CIPYUCTOrO aHTIAPUIY BiJl-
TIOBIiHO.

VY Tabn. 2 nmpuBeneHi po3paxoBaHi 3HAYEHHS IJIO-
O0anmpHuUX KpuTepiiB €C 3a DOCTIKYBAHHIA TIEPION Yacy
3 1997 no 2005 poku B micti Kpamaropceky. 3 Tabmui
2 BHJIHO, 1110 BCi 3HaueHHs KputepiiB Z1 i Z2 piBHi Onu-
3bki 110 0. Ile ToBOpUTH PO TE, MmO SK MIHIMYM OJIUH
i3 3a0pyIHIOBAaYiB MOBITPS B CEPEIHBOMY HPOTSITOM
KOXKHOTo JaHoro poky mnepesunryBaB ['JIK. Kpim Toro,
kputepii Z1 1 Z2 npakTUYHO HE 3MIHIOIOTHCS 3 4acoM i
B Il cUTyamii ONMUHSIOTHCS HECPOMOKHUMH. Haii-
Ol iHPOPMATUBHUM i KOPHCHHUM B JAaHIil cuTyamii
OIMHMBCS aJUTUBHHUN KpUTepi Z3, sKkuil 1 po3risjia-
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€ThCS HAJAMI, SIK y3araJbHEHUH KPUTEPiil eKOJOTriYHOro
crany Zgc(Cy, C,, C;). 3 manux Tabm. 2 BUTIKae, IO
Hailripumx 3 norsiny crany EC gt M. Kpamatop-
cpka Oymm 1997 i 2004 poku, a sikHadikpammM 1999.
TakuM 4MHOM, JaHa METOIUKA J03BOJISE CTEXKHUTH 3a
JIMHAMIKOIO CTaHy MOBITPSHOro OaceifHy B IJIOMY, a HE
TIJIBKU TI0 OKPEMUX CKJIAJIOBUX 3a0pyTHCHHS.
Tabnus 2
I'mobanbHi kputepii sxocti EC
3a mepiox 3 1997 no 2005 poku

I'on Kpurepiit Kpurepiit Kpurepiit
Zl1 Z2 Z3
1997 0 0 0,51
1998 0 0 0,34
1999 0 0 0,17
2000 0,001 0 0,29
2001 0,001 0 0,36
2002 0,001 0 0,4
2003 0,001 0 0,45
2004 0,001 0 0,53
2005 0,001 0 0,41

Ha ocHOBI aHasi3y pe3ynbTaTiB, sIKi MPeICTaBIICHI
B TaOJl. 2 MOXKHa 3pOOUTH BHCHOBOK IIPO II€peBary BU-
KOpPHCTaHHSI B JaHOMY BHIIAQJIKy aJUTUBHOTO CIIOCOOY
(hopMyBaHHS TII00ANTBHOTO KPUTEPIIO, KU HAAal PO3-
TJISIAETHCS K y3araJbHEHUH KpUTEpil CTaHy 370pOB's
HaceJNeHHs. AHAJOTIYHI pe3yJbTaTH MOXHA OJIepIKaTH
npu pOpMyBaHHI TJI00aJIBHOTO KPUTEPI0 CTaHy 3110pO-
B's HacenenHs (C3H) 3a 3aganuii nepion yacy.

Ha ocHOBi onep:kaHuX pe3yiabTaTiB Oyiia po3poo-
JIeHa MOJIeNIb ONTHMAJBHOIO PO3IOJITY OIOJHKETHHUX
KOIITIB, MPU3HAYEHUX JUIsi TOJIMIIEHHS! €KOJOTiYHOr0
CTaHy TIOBITPSHOTO CEpENOBHINA Ha pErioHaIbHOMY
piBHi. [Ipu oMy 3Bakasio Ha CreIU(iKy 3a0pyIHIOO-
YMX YUHHHKIB 1 ICHyfo4Ya €KOHOMIYHAa CHTYyallis, IO
BH3HAYa€ OCHOBHI OOMEXEHHS MpPU YXBAJCHHI ONTHMa-
JIBHAX YHPABIIHCHKHX PIIIEHb 10 OXOPOHI 3JI0pOB'S
HaCeJIEHHs 1 HABKOJMIIHBOIO cepelnoBuina. MarteMaTu-
YHa MOJIeTh Oyina MoOyAoBaHAa y BUIVISAII CHCTEMH pe-
IPECIFHUX 3aJICKHOCTEH.

Y ocHOBY MOOYIOBH MOEITI MOKITAICHO ICHYBaHHS
NpsSIMOTO  3B'SI3Ky MK BUTpaTaMH, NpPU3HAYEHHUMHU Ha
OYMIIEHHS aTMOC(EepHOro MOBITPS 1 KOHIEHTPALIEO
3a0pyAHIOIOYHX PEUYOBUH B HHOMY, @ TAKOXK HAsIBHICTDH
TIPOITOPILIHHOI 3aJIKHOCTI MK KOHLIEHTpPAIIsIMH PEeYO-
BUH B TOBITpi 1 00'eMamu iX BUKHIIB. [yt OTpUMaHHS
BiJITIOBITHUX PErpeciiiHuX 3aJIe)KHOCTEl OYIU BUKOPHUC-
TaHi JaHi MIChKOi IHCIIEKIi IpPUPOIHHUX PECYPCIB
M. KpamaTopchka mpo KijbKicTh BUKHIIB CIPKOBYTIIEII,
CIPKOBOJIHSI 1 CIpYMCTOrO aHTiAPHAY HPOMHUCIOBUMHU
MiMPHEMCTBAMH MiCTa, a TAKOXX BiIOMOCTI PO BUTpa-
TH 110 iX 3HIKEHHIO 10 poKax 3a nepiox 3 1997 mo 2005
poku (y miHax 1997 p.). Ha ocHOBI 1ux maHux Oyiau
po3paxoBaHi BuTpatHi koedinieHtu Ki, mo xapakrepu-
3YIOTh KUIBKICTh TPOIIOBUX KOIITIB, SIKi HEOOXiTHI IS
3HW)KEHHS! BUKHIIIB KO)XHOTO KOHKPETHOT'O 3a0pyIHIO-
Baya Ha OiHy TOHHY. /JI1 MOYaTKOBUX [aHWX MPUITYC-
THUMO, HIO JJIsl 3HW)KEHHSI BUKHIIB CIPKOBYTJIELS Ha OfI-
Hy TOHHY HeoOximHo Butpatutu K1 = 2000 rpH, mjis

3HIDKCHHS BUKHUIB CIPKOBOIHS Ha OJHY TOHHY HEO00-
xigHo Butpatutu K2 = 6000 rpH, IS 3HWKEHHS BUKHU-
JIB CIpYMCTOrO aHTApHIY Ha ONHY TOHHY HEOOXiIHO
Butpatut K3 = 1500 rpH.

Ha ocHoBi imeHTH(IKAIT 3aJEKHOCTEH KOHIICHT-
pauiii CipKOBOJIHS, CIPKOBYTJIEIS 1 CIPYMCTOrO aHTiIpH-
Iy B atMocdepi BiJl BETUYNH BUKHIIB, BUSBICHUH Tps-
MUH CTATUCTHYHO 3HAYYIIHUN 3B'I30K MiK BUKHUIAAMHU —
V; (THC. TOHH) i KOHIICHTPAIlIIMH PEYOBHH B MOBITPI —
C; (mr/m3) [111]:

C; =0,00268+0,00344 = V;;
C, =0,00052+0,00216 % V,; 4)
C;5 =0,0006+0,00038+ V5,
ne Vi, V,, V3 — BHUKHIU CipKOBOJHS, CIpKOBYIJICI,
CIPUHCTOrO aHTIIPHUIY BIAMOBIIHO.

3aBAaHHA ONTHMI3aIlil OFOJKETY Ha MPHUPOT00XO0-
POHHY, 037I0pOBYY JiSUIBHICTh CTaBWJAacs TaKUM YH-
HOM. Xali BUTpaTH Ha OYUINECHHs ITOBITPSA BiJ OKpe-
MUX 3a0pYIHIOIOUNX PEUOBUH JOPIBHIOIOTH Y|, Y2,.-s Yn,
JIe N — KUIBKICTh THX, IO CIOCTEPS)KYBaHHX 3a0py-
HIOIOTb PEYOBHH, i Y — OIO/KET MicTa, NpU3HAYCHUH
Ha OOpoTHOY i3 3a0pyaHEHHAMHU MOBITps. Tomi s
JIAHOTO BHMAJAKY N = 3 OUYEBHJHO BHKOHYIOTHCS CIIiB-
BIIHOIIIEHHS:

yityatys=Y. ®)
3a maHUMM MICHKOi IHCHEKINI MPUPOTHUX pecyp-
ciB M. Kpamaropceka B 2003 pori Oynu 3apeecTpoBaHi
BHUKHIM CIpKOBOIHS, CIPKOBYTJICIS, CIPYHUCTOTO aHTiJI-
puny B o0'emax 5.154 tuc. T, 0.881 Tmc. T i 18.203
THUC T, BiAmoBiMHO. Ha OCHOBI IMX MaHWX 1 pO3paxoBa-
HUX BUTpaTHHX KoedimieHnTiB K; onepkani HacTymnHi
BUpa3H JJIsl PO3PAaXyHKY IiJICYMKOBHX 00'€MiB BHKHIIIB
TICJIS IPOBEICHHS EKOJIOTIYHUX 3aXO0IiB:
V; =5,12-y; /1000K;
V, =0,82 -y, /1000K,;
V3 =17,12—-y; /1000K 5,
3 SIKMX JIO3BOJISIIOTH BH3HAYUTH SIBHI 3aJIKHOCTI KOH-
LIEHTpalliii peyoBUH B aTMocdepi BiJ BUTpAT Ha iX 3HHU-
JKCHHS:
C; =0,00268+0,00344 *(5,12—y; /1000K, );

C, =0,00052+0,00216% (0,82 —y, /1000K,); (6)
C; =0,0006 +0,00038 * (17,12 —y3 / 1000K3).

Ha ocHoBi criBBifHOIIEHb (6) MOXXHa BH3HAYHUTH
3aJIeKHOCTI MIDK 3HAYSHHSIMH TJI00AJbHUX KPUTEPIiB
crany 3m0poB's HaceneHHs (Gesy) 1 cTaHy aTMocdep-
Horo noBitpst (Ggc). [lpu iboMy B po3paxyHKax mepe-
Ba)KHO 3aCTOCOBYBaTH aJWTHBHI (OpMHU TII00ATBHUX
KpHUTEpIiB, Y3sTi 3 YETBEPTUX CTOBMIIB Tadmuui 2. B
pe3yNbTaTi CTaTHCTUYHOrO aHajizy Oyna onep)kaHa
HACTYIIHA pPErpeciiiHa 3aJIeKHICTh:

Gz =—0,2724+2,166* G . @)

Y noOynoBaHomy cmiBBinHOmeHHI Ggc € QyH-
kuiero konuentpauii C,, C,, Cs;, Tomy Bupas (11) B
CBOIO Yepry BH3HAYA€E 3aISKHICTh BiJl IIMX KOHIIEHTpA-
uiii kpurepito Gezy. IlimcraBnstoun B (7) 3amicte Ci,
C,, C; Bupasu (6) OXepKUMO y3arajJbHCHUH KpUTEpii
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Ingpopmauyinni mexunonocii ma cucmemu ynpaeninns

SKOCTI 370pOB'S SIK (YHKI[IO BHTpaT (DiHAHCOBUX
KOIITIB, TPU3HAYCHUX Ha O3JIOPOBJICHHS aTMOC(epu B
perioti Gesn (Y1, Y2, ¥3)-

INoxnagemo, 1o 0a30BOI0 METOI INPUPOJOOXO-
POHHOI, 037I0pPOBYOI MOJITHKU € 3HWKEHHS 3aXBOPIO-
BaHOCTI HACeNeHHS MicTa XBOpOOAaMH, TIOB'S3aHUMH
i3 3a0pyAHEHHAM aTMOC(EPHOro MOBITPSI, HIISIXOM OI-
TUMAaJILHOTO PO3IOJTY OIOPKETY MiCTa, IPU3HAYEHOTO
Ha O0poTHOY 3 MMM 3a0pyAHEHHAMHU. B npomy Buman-
Ky 3aBJaHHSA OITHMi3allil MPHUPOTOOXOPOHHOrO Or0-
JOKETy CHOPMYITIOEMO TAKAM YHHOM:

Gesn = max(Gesy) = max(G(y,y2,y3)), (8)
JIe Ha V1, V2, V3 HakIageHe ooMeskeHHs (5).
Ha puc. 2 npusenenuii rpadix po3paxoBaHHX
3Ha4YeHb rnobanbHuX KpurepiiB sikocti C3H 1 EC 3a-
JISKHO BiJl pO3MIpIB OFOJIKETY.

G
Gec

GC3H

50 100 150 200  Y(tuc.rpn)
Puc. 2. 3anexnicts rinobansHux KpuTepiis sikocti C3H
i EC Big 00'eMy ¢iHaHCYBaHHS

3 puCyHKa BHIHO, IO SKIO HE BKJIAJaTH TPOII
B OYHCHI 3aXOJM IIIOJJO OXOPOHH IMOBITPSIHOTO OaceiHy
MICTa, TO 3aXBOPIOBAHICTh XPOHIYHMMHU OpOHXITaMmHu,
racTpUTaM¥ i aTOMIYHUMHU JepMaTUTaMU MaTHMeE rpa-
HUYHO BHCOKHH PIiBEHb, BiJIOBIIHMIA HaWOLIbII HU3b-
KOMY 3HaUCHHIO TJI00aJIbHOT'O KPUTEPIIO SIKOCTI  3710pO-
B'st (Gcsy = 0,05). Ilpu 36inbiieHHi QiHAHCYBaHHS Bin
Hyst g0 200000 rpH. HOXOAUTH MOCTIHHE MOJINIICHHS
crany EC i C3H. ®inancyBanns nonax 200000 rpH.
(haKTHYHO HE MPHUBOIUTH JIO IMOJAIBIIOTO HOMIITIICHHS
€KOJIOTIYHOI'0 CTaHy 37I0pOB'St HACENEHHS, OCKIIBbKH
cyma B 210000 rpH. BUABIAETHCS JOCTATHHOIO JIJISt
MPaKTHYHO TTOBHOT'O MPUIHMHEHHS! BUKHU[IB CipKOBYTJIE-
LS, CIPKOBOIHS 1 CIPYHCTOrO aHTAPHIY 1CHYIOUHUMH
JDKEpenaMu 3a0py/IHEHb.

BMCHOBKM

BararokpurepiiiHi OLIHKK SKOCTI MOBITPSHOTO
CepeIOBUINA 1 CTaHY 370POB'St HACEICHHS MOXYTh OyTH
BUKOPHCTaHI TEPUTOPIANbHUMU IPUPOIOOXOPOHHUMHU
OopraHaMy TpU BU3HAYEHHI BEIWYHMHHU EKOJOTiIYHOTO
30UTKY B HACTYITHUX BUIIAKaX:

PO3pOOIIi IIOPIYHOrO 1 MEPCIEKTUBHOTO MPOTHO31B
COLIIAJIbHO-€KOHOMIYHOI'0 PO3BHUTKY PETi10HIB;

OLHIII PE3yNbTaTiB MiSUIBHOCTI TEPUTOPiabHUX
MIPUPOJJOOXOPOHHUX OpPTaHiB;

IIpYU HOPMYBaHHI YMCEIBHOCTI 1 (piHaHCOBOrO 3a-
Oe3IeUeHHs] TePUTOPIAIBHUX TMPHUPOJOOXOPOHHHUX Op-
raHiB;

PO3po0I 1 Y3ro/pKeHHI IPOrpaM i 3aX0iB, Hampa-
BJICHUX Ha 3HWDKEHHsS (3arl00iraHHs) HEraTHBHHX Hac-
JIIKIB TOCHOAAPCHKOI AisUTBHOCTI JIJIsi HABKOJIUIITHBOTO
MPUPOJHOTO CepeloBUINa 1 i OKPEMHX HKOJIOro-
pECYpCHUX KOMIIOHEHTIB (arMocdepHe MOBITps, BOIHI
pecypcH, 3eMebHI pecypcH, biopecypcH).

Ha oCHOBI OIIIHKYM SKOCTI TMOBITPSHOTO Cepeno-
BHUINA 1 CTaHy 3/I0POB'S HACEIEHHS MO)KHA BUKOHYBATH
pamKyBaHHS PETiOHIB O CTYIEHIO 3a0pyqHEHOCTI mo-
BITPSHUX PECYPCIB i PEKOMEHAYBATH MPHUPOI0OXOPOH-
HUM OpraHi3alisM peTeJbHIllle KOHTPOJIOBAaTH CTaH
HaBKOJIMIIHHOT'O CEPEIOBHIIIA.
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MHOTOKPUTEPUAJTbHBIE OLLEHKM KAYECTBA BO3[YLUHOM CPE[bI
U COCTOSIHMA 340POBbS HACEJIEHMA TOPOAA
M.IO. Jloces
B pabome paccmampusaemcs oyenka Kawecms 8030YWHOU Cpedbl U COCMOSHUS 300P08bsl HACENEHUsl 20p00d, KOMOpas
nPOBOOUMCA HA OCHOBE MHO2OKDUMEPUATLHOO AHANU3A C UCHONb30BAHUEM HEUEMKUX MHOMNCECNE C Yelblo MUHUMUSAYUY THeX-
HO2EHHBIX NOCIEOCMBULL NPOU3BOOCMEA U ONMUMU3AYUU UCNONb308AHUL MECHO20 0100Jicemd, NPeOHA3HAYeHHO20 Ol NPUPO-

000XPaHHOU U 0300POBUMENbHOU OesTMETbHOCU.

Knroueswie cnosa: oxpysicarowas cpeda, sKonocuteckoe coCmosnue, aHMpono2eHtas 0esmeibHOCMb, COCMOAHUE 300pO-

8bsl HacenenUus, 3aepsasHiaouee seuecmeo.

MULTICRITERIA ESTIMATIONS OF QUALITY OF AIR ENVIRONMENT
AND STATE OF HEALTH OF POPULATION OF CITY
M.Y. Losev
Estimation of qualities of air environment and state of population’ health is considered in the work. The estimation is con-
ducted on the basis of multicriterion analysis with the use of fuzzy sets. The purpose of the assessment is a minimization of
tekhnogennykh consequences of production and optimizing the use of the local budget intended for nature protection and

health activity.

Keywords: environment, ecological state, state of health of population, contaminating the matter.
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