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TEOPETUYHI OCHOBM 3BEPEKEHHSA EKOJIOTTYHOI PIBHOBATH

3HayHa yacTUHa TepuTopii YKpaiHu nepeOyBae y €KOJIOITYHO HE3aJOBUILHOMY CTaHl uepe3
[IepEHAaCUYEHHS HaBKOJIMIIHBOIO CEPEIOBUINA PI3HUMHU TOKCUYHUMU criofiykaMmu. IlocTiiiHo 3pocTae
TEXHOT€HHE HAaBaHTA)KEHHsI, 110 BIUIMBAE HA PIBEHb €KOJIOTIUHOI Oe3neKku. ['0I0BHUM 3aBJaHHAM Ha
ONMMKUMI yac Mae CTaTu MIHIMI3allisl MBUIICHHS PIBHS aHTPOIIOTE€HHOTO BIUIMBY Ha JOBKULIA Po3-
pobreHa y3arajibHeHa MaTeMaTHYHa MOJIEIb MPOIIeCy 3a0e3MeUeHHs €KOJIOTIYHOT PIBHOBArM HA MaK-
popiBHi — piBHI AepkaBu. ChopmynpoBaHa MTk0Ba (YHKITIS Ta pECypCHI OOMEXEHHS 3a/1a4i MIHIMI-
3auii BIAXWIECHHS BiJl €KOJIOTTYHOT pIBHOBAaru Ha (JiIkCOBAHOMY YaCOBOMY 1HTEpBaJIL.

Knrouogi cnoea: ekonoriuHa piBHOBara, HaBKOJIMIIHE CEPEOBUILE, POMHCIOBI BIAXO/AH,
3a0pyIHECHHS.

H.U. Aoamenko, H.I'. Kyuyk
TEOPETUYECKHUE OCHOBBI OBECIIEUEHUSI DKOJOTI'MYECKOI'O PABHOBECHUSA

3HaunTeNbHAS YaCTh TEPPUTOPUM Y KPaWHBI HAXOJUTCS B SKOJIOTHYECKH HEYIOBJICTBOPHUTEIb-
HOM COCTOSTHHW W3-32 TIEPEHACHIIICHHS OKPYKAIOIIEH Cpebl Pa3iMuHBIMA TOKCHYECCKHMH COEIIIHE-
HUSIMU. [TOCTOSTHHO pacTeT TeXHOTEHHasi Harpy3Kka, KOTOpas BIMSET Ha YPOBEHb IKOJIOTHUECKON 0e30-
nacHocTu. [ maBHOM 3a/aueil Ha OmKaiiiiee Bpemsl JOJDKHA CTaTh MUHUMU3ALIMS [TOBBIILIEHHUS YPOBHS
AQHTPOTIOTEHHOTO BO3JICUCTBUSI Ha OKpYKamoIlyro cpexy Paszpaborana oOoOmieHHass MaTeMaTudyecKas
MOJIEN TIpoIIecca 00ECTIeYeH ST SKOJIOTMIECKOTO PaBHOBECHSI HA MAKPOYPOBHE — YPOBHE TOCYIAPCTBA.
CdhopmynupoBana meneBast QyHKIUS U PECYPCHBIC OTPAHUYCHUS 33/1a9¥ MUHUMU3AIUY OTKJIOHEHUS OT
HKOJIOTUYECKOTO PaBHOBECHSI HA (PMIKCUPOBAHHOM BPEMEHHOM HHTEpBAJIC.

Knrwouesvie cnosa: >konorndeckoe paBHOBECHE, OKPYKaIOMIas cpeia, MPOMBIIUICHHBIE OT-
XOJIbl, 3arpsi3HCHHE.

M.I1. Adamenko, N.G. Kuchuk
THEORETICAL BASIS OF ENVIRONMENTAL BALANCE

Much of the territory of Ukraine is in poor condition due to saturation of the environment by
various toxic compounds. Human impacts that affect the level of environmental safety have been
increasing constantly. The accumulation of waste has become one of the most important factors of
environmental pollution, negative influence on all of its components. The generalized mathematical
model of the process of ensuring ecological balance at the macro level — the state level has been de-
vised. Objective function and resource constraints problem of minimizing the deviation from the
ecological balance at a fixed time interval has been formulated.

Key words: ecological balance, environmental, industrial waste, pollution.
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Beryn Ta aHani3 jgiteparypHuX Qukepesi. Y CydacHOMY CYCHUIbCTBI psJl IPUUUH 3MIHIO-
€THCSI CTATyC MpobeM Oe3neKH, 0 3yMOBJIEH] BILIMBOM PI3HOTO PIBHA 3arpo3: INI00aJbHUX, peri-
OHAJIbHUX 1 HAI[IOHAJIbHUX; MPUPOJHUX, TEXHOTEHHUX Ta BCE YacTille — COI[1aJIbHO-EKOJOTTYHHX.
CphOroJiHi €KOJIOTIUHY CUTYaIlil0 Ha TepUTOPii YKpaiHU B IIUIOMY MOKHA OXapaKTEepU3yBaTH SIK Ha-
npyxeHy. PiBeHb ekosorigHoi 0e3nexku 3Ae011b110r0 00yMOBJICHUN HAA3BUYAtHO BUCOKHM TEXHO-
T€HHUM HaBaHTKEHHSM, 1110 TIOCTIHHO 3pocTae [1 —4].

Exonomini YkpaiHu mpuTamMaHHa BHCOKA MUTOMA Bara pPeCypcOMICTKHX Ta €HEPrOEMHUX
TEXHOJIOT1H, BIIPOBA/IXKEHHS Ta HAPOILLYBaHHS SKUX 3A1HCHIOBAJIOCS HalOUIbII JIEHIEBUM CIIOCOOOM
0e3 OyJIBHULTBA BIANOBITHUX OYUCHUX cropyA. Lle Oyno MoXIMBHM 3a BIICYTHOCTI €()EKTHUBHO
JII0YMX NPABOBUX, aJIMIHICTPAaTUBHUX Ta EKOHOMIYHUX MEXaHI3MIB IPUPOJIOKOPUCTYBaHHS Ta Bpa-
XYBaHHSI BUMOT €KOJIOTTYHOT Oe3neku [S]. VY Hamiil kpaiHi i Jocl HE ICHYe eKOHOMIYHUX CTUMYIIIB
BIIPOBA/IPKEHHSI €KOJIOTTYHO OE3MEeYHUX TEXHOJOriM BUpOOHMITBA. HU3BKKMM 3aiMIlaeThCS PIBEHBb
3aCTOCYBaHHS IHHOBALIMHUX, pecypco30epiralouux Ta NpUpoa00XOPOHHUX TEXHOJIOT1H, BKIIIOYal0-
YM 1 TEXHOJIOT11 IepepoOKy, yTuiIi3alli Ta 3HUIIEHHS BIIXOIB .

HakonuyeHHs BiIX0/iB cTajgo OJHUM i3 HAMOLIbII BaroMux (pakTopiB 3a0pyIHEHHS HaBKO-
JUIIHBOTO NMPUPOJHOIO CEPEIOBUIIIA, HETATUBHOTO BILIMBY Ha Bcl Horo komnoneHTu [2]. [opymu-
TH €KOJIOrYHUI OanaHc 30BCIM HECKJIAJHO, HE3MIPHO Bakue HOro BiJHOBUTH. PeyoBuHM 110 pyii-
HYIOTh HaBKOJIMIIHE CEPENOBUILE, AyKe CTiiKl. OIHaK AesKl pedOBHUHH 3MILIYIOTHCS Ta HeUTpai-
3YIOTh OJIHAa OJIHY, a JIeSIK1 3aJIMILIal0Thcs HE3MIHHUMHU Ta MaloTh pylHiBHY cuiy a0 100 pokis, Ha-
npukiaz pizai Buau ppeonis [4]. Tomy posmmupenHs chepu, MOB’s13aHOI0 3 YTBOPEHHSM BIIXO/IB,
iX yTWII3aIl€10, 3HEUIKO/XKEHHSIM Ta €KOJIOTTYHO Oe3NeYHUM BHAAJICHHSM 1 MOCIIJOBHUM 3MEH-
LIEHHSM 1X HAaKOTIMY€Hb, MA€ CTATH OJJHUM 13 HAMBa)KJIMBIIINX 3aB/IaHb.

Meta npocaigxenrsi. OCHOBHUM 3aBJaHHSAM POOOTH € TPOBEACHHS aHali3y (hakTopiB, IIO0
BIUIMBAIOTh HA CTaH €KOJIOTIYHOI PIBHOBAru pPerioHiB YKpaiHa Ta po3poOka y3arajabHEHOI MaTeMa-
TUYHOT MOJIEJI1 TIpoIIeCcy 3a0e3MeUeHHs €KOJIOTTYHOI PIBHOBArM HA PIBHI JIEpP)KaBH.

Buxian ocnoBHoro marepiady. [lonan 20% Tteputopii Ykpainu nepeOyBae y HE3a10BUTb-
HOMY CTaHI1 4epe3 NepeHacCuYeHHs IPYHTIB PI3HUMHU TOKCUYHUMU crioidykamMu. OCHOBHUMH JDKepe-
JIaMH 1X 3a0pYAHEHHS € CUIbCbKE IOCIOIapPCTBO, IPOMUCIIOBICTD 1 TPAHCIIOPT.

OcHOBHE HaBaHTa)KEHHS HA TOBKULIS Y IPOMUCIOBOMY CEKTOP1 CIPABISAIOThH MiPUEMCTBA
XIMI4HO1, METaIypriiiHoi, TipHU40J00yBHOT rainy3eil Ta eleKTpoeHepreTUKU. TakoX Ha TEPUTOPISIX
aTOMHHUX €JIEKTPOCTaHI1 31ICHIOETHCS IEpBUHHA NepepoOKa Ta TUMYacoBe 30epiraHHs pajiioak-
TUBHUX BIAXOIB. OOMEXEHHS aCUTHYBaHb Ha 3aM00DKHI 3aX01 O€3MEKH MiABUIIYE PIBEHb PU3UKY
BUHUKHEHHS aBapiil 3 eKOJIOTTYHUMU HacliIKaMu.

ABapii Ha IPOMUCIIOBUX MIANPUEMCTBAX 1 OB'I3aHA 3 HUMHU IIpo0OJieMa MOTIpIIEHHS €KO0JIO-
r'iYHOT OOCTAaHOBKH T'OJIOBHUM YMHOM BUKJIMKaH1 HU3bKUM pIBHEM O€3MeKH BUPOOHUIITBA, HEAOCTA-
THBOIO MIIFOTOBKOIO KaIpOBOTO PECypCy, 3aCTapLIMMU TEXHOJIOTIIMU a00 HEOCTAaTHIM 3a0e31e-
YEHHSIM BUKOHAHHS TEXHOJIOTIYHUX PErJIaMeHTIB ToIlo. B pe3ynbTaTi NpoMuUCIOBUX aBapiii BUHU-
KalOTh aHTPOIIOT'€HHI 3MIHU €KOCUCTEM, SIKI 3J]aTH1 YUHUTH BITUYTHUN JOBFOCTPOKOBHM BILJIUB Ha
3I0pOB's 1 1OOPOOYT Jt0Iel Ta CTaH MPUPOTHOTO CEPEIOBHUIIA.

Y aockoHaneHHsI CUCTeMH 3a0€3TeUCHHs €KOJIOTTIHO1 Oe3MeKH, HasBHOI B YKpaiHi, Mae cra-
TH OJJHUM 13 IPIOPUTETHUX HANPSMIB J€P>KaBHOI MOJIITUKK HA OCHOBI CUCTEMHOTO aHai3y, 13 Bpa-
XYBaHHSIM IpoleciB TpaHchopMallii B eKOHOMIII Ta JAepKaBHOMY YIPAaBIIiHHI, SIK1 € HA HUHIIIHBO-
MY €eTalll pO3BUTKY HAIIOi iepKaBu. ToOMy TOJIOBHUM 3aBIaHHSIM Ha OJIMDKYMN Yac Ma€ CTAaTH MIHI-
Mi3allisl MiIBUINECHHS PIBHSI aHTPOIIOTE€HHOTO BIUIMBY HA JIOBKULIIS.

3aMiHa TEXHOJOTIHM 1 TeXHIYHE NMEePEOCHAIEHHS MIIPUEMCTB NOTpedye 3HAUHUX KaliTajo-
BKJIaJICHb, 110 B 3B $3KY 31 CIaJI0M BUPOOHUIITBA T4 HECTIPUATIMBUM IHBECTULIHHUM KJIIMAaTOM Ha
HaNOIMXK1y EPCIEKTUBY € MAJIO PEAIbHUM.

Ha nanomy erarmi ik BUX1 CII1J1 pO3IJISAATH 3A1MCHEHHS HE KalITalIOMICTKOI, CAaMOOKYITHOT
MoJIepHi3alii 13 3aCTOCYBaHHSAM CHCTEMHO-EKOJIOTIYHOIO MIAXO1y, KU Mae mependadaT KOM-
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IJIEKC TEXHOJIOTTYHMX, YIPABIIHCHKUX 1 FOCIOJAPChKUX YIOCKOHAJIEHb 1 HOBOBBEAECHD, CIIPSIMOBA-
HUX Ha IMOJIINIIEHHS €KOJIOTIYHUX XapaKTepUCTUK BUPOOHHULITBA [5, 6].

OCHOBHHMMM 3arpo3amMy HaBKOJIMIIHBOT'O CEPEIOBUILA €:

— 3HAYHE aHTPOIOrE€HHE MOPYIICHHS 1 TEXHOT€HHA MEePEeBAHTAXKEHICTh TEpUTOPIi YKpaiHu,
3pOCTaHHS PU3UKIB BUHUKHEHHS HAJ3BUYANHMX CUTYyallld TEXHOT€HHOTO Ta MPUPOTHOTO
Xapakrepy;

— HepallloOHaJIbHE, BUCHAXJIMBE BUKOPUCTAHHS MIHEPaIbHO-CUPOBUHHUX IPUPOJIHUX PECY-
PCIB SIK HEBITHOBIIIOBAHUX, TAK 1 BIAHOBIIOBAHUX;

— HEraTHBHI COLIIANIbHO-EKOJIOTYH1 HacHigku YopHOOUIBChKOT KaTacTpou;

— TIOTIPIICHHS €KOJIOTIYHOTO CTaHy BOJHHUX OaceilHiB, 3aroCTpeHHs MPOoOJIeMU TPaHCKOP-
JTOHHUX 3a0pyIHEHb Ta SIKOCTI BOJIH;

— 3aroCTPEHHS TEXHOIE€HHOI'O CTaHy TiPOTEXHIYHUX CHOpYJ KacKaay BOJOCXOBHII Ha
p. Auinpo;

— HeedeKTUBHICTh 3aXO0/IB MO0 MOJI0JIAHHS HETaTUBHUX HACIIIKIB Ta IHIIOT €KOJOTTYHO
HeOe3NeyHOol TISILHOCTI;

— TOCWIEHHS BIUIMBY LIKI[UIMBUX F'€HETUYHHUX €(EKTIB y MOMYISMIAX KMBUX OPraHi3MiB,
30KpeMa I'eHeTUYHO 3MIHEHUX OPraHi3MiB, Ta G10TE€XHOJIOT'1H;

— 3acTapuIiCTh Ta HEJOCTATHA €(EKTUBHICTh KOMIUIEKCIB 3 YTHJI3allll TOKCHYHHX 1 €KOJIO-
r4HO HeOEe3MEeYHHNX BIIXOIIB;

BiamoBinHO 10 CBITOBOi Ta €BPOMEHCHKOI MPAKTHKHU MEPea0adaeThCs PO3BUTOK BXKE ICHYIO-
YHX 13alpOBaKEHHSI HOBUX MEXaHI3MIB PEry/IIOBaHHS €KOJIOTTUHO1 O0€3MeKH, 30KpeMa:

— igeHTU Ikl HEOe3[IeYHUX BUIIB AISUIBHOCTI SIK OCHOBHOTO KPUTEPIIO IIPH OLIHI[I CTaHY
€KOJIOTIUHOT Oe3IIeKH;

— JIEH3yBaHHS HeOe3MEeYHUX BUJIIB JISUIBHOCTI SIK IHCTPYMEHTY PETyJIIOBaHHs piBHA Oe3-
IeKU Mpu poOOTi 3 HEOE3MEYHUMHU PEYOBUHAMH Ta MPOIIECAMH;

— CTpaxyBaHHS €KOJIOTTYHUX PU3HUKIB.

— 3A1ACHEHHS €KOJIOTTYHOTO ayJIuTy SIK OJHOTO 3 MOXJIMBUX IHCTPYMEHTIB OLIHKU PIBHS
HEeOE3MeYHOCTI;

— 3aCTOCYBaHHSI MOHATTA “pU3HKY’ SK IHTEIPAJIbHOIO MOKAa3HUKA MOXKJIMBUX E€KOJOTTYHUX
3arpos;

3a0e3neueHHs] €KOJIOriuHO1 Oe3NeKH € He JIHIIEe HEOOX1AHOI YMOBOIO NSl 3a0€3NeUEHHS

IpaBa rpoMajisiH YKpaiHu Ha Oe3neyHe JUIsl AKUTTS Ta 340POB S JTOBKULISL, FapaHTOBAHOIO CTATTEIO
50 Koncrutyuii Ykpainu, ane 1 HeBiJl’€MHOIO YMOBOIO JJIsl IPOCYBAHHS JI€p’KaBU Ha LUISIXY 1HTEr-
partii 10 €BpOINEUChKOI CIIUTHHOTH.

¥ 2013 poui B mpoMHCIOBOMY KoMIUIeKcl YKpainu pyHkuioHyBasno 6au3bko 1000 00’ekriB,

Ha sIKuX 30epiranucs abo BUKOPUCTOBYBAIMCS Y BUPOOHULITBI HEOE3MeyH1 XIMIYHI PEYOBUHH Y Ki-
npKocTi moHan 219 tuc. ToHH (30kpemMa, 0Jau3bKo 4 TUC. TOHH XJIOpYy, 117 THc. TOHH aMiaky Ta OJH-
3bK0 99 TUC. TOHH IHIIUX HEOE3MEYHUX XIMIYHUX PEYOBUH).

Cepen nux 00’ekTiB HaAOLIbII HEOE3NEUHUMHU € 00’ €KTH 3 BUPOOHUIITBA BUOYXOBUX PEUO-

BHUH Ta yTWJII3alli HEPUAATHUX OO€NpUIIaciB; MiANPHUEMCTBA XIMIYHOI Ta HadronepepoOHOT mpo-
MUCJIOBOCTI; 00’€KTH, 1110 BUKOPUCTOBYIOTh XJIOp Ta aMiak (XOJIOAMJIbHI YCTAHOBKH, YCTAHOBKH 3
OYMIIEHHS BOJIM TOIIIO), CKJIa/IA MECTUIIU/IIB Ta arpoXIMIKaTiB, aMiaKOIIPOBOJIH.

Haii6inpina KUIbKICTh XIMIYHO HeOe3neuHux 00’ €KTiB 3HaxoauThes y JloHenpkid, JlHinpo-

neTpoBcbKii, Jlyrancbkii, XapKiBcbKiii 00JacTsIX.

VYcboro B 30Hax MOXKJIMBOTO XIMIYHOTO 3apa)K€HHsI MOTEHIIMHO HeOe3neuHux 00’ €KTIB Me-

IIKa€ 3HAYHA YaCTUHA HacelieHHs YKpainu. HaiOuipima KUTbKICTh XIMIYHO HEOE3MeYyHUuX 00’ €KTIB
3ocepemxena B Jlonenbkii, J{HinponerpoBebkiil, JIyrancbkiit Ta XapKiBChKil 00acTsIX.

Jlo HalOWIBII MOIIMPEHUX HEOe3NMEeYHUX XIMIYHUX PEUYOBHH, HASBHUX Ha MIANPUEMCTBAX

XIMIYHOT TTPOMUCIIOBOCT] HAJIEKATh aMiak, XJIOP, MIOKCHI a30Ty, aKpUJIOHITPUJI, CIPKOBUN aHTINI-
pHUI, a30THA KUCJIOTa, CipyaHa KHUCIOTa, METaHOJ, O0eH30JI, kKapOaMimo-amMiadHi CyMilli, T1IPOKCH/T
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HaTpito, popmanbaeris.

3arajaoMm ciiij] 3a3Ha4uTH, HI0 CTaH 3a0pyIHEHHS! HaBKOJMUIIHBOIO MPUPOJHOIO CEpeAOBUIIA
BHACJIOK JISUTbHOCTI MIAIPUEMCTB XIMIYHOT rany3i y 2013 poii cyTTeBO HE 3MIHUBCS MOPIBHSHO 3
MONEePEHIMU POKaAMU.

Posrisinemo matematuyHy Mojieib Ipoliecy 3a0e3MeueHHsl €K0JIOTTYHOT pIBHOBAaru Ha Mak-
POpIBHI — pIBHI JA€prKaBH.

Brenemo mHoxuHy noteHiiitHo Hebe3neunux 06’ extiB (ITHO):

Mm_{o = {ml(HHO)}; i= LNHHO’ card MIYHO = NHHO D (1)

e Nnno — xuiekicts ITHO.
Koxnwuii i-if enneMeHT MHOKUHU (1) BU3BHAUMMO TaKUM KOPTEKEM:

ITHO s
ml( ):<X13Vvla’/2372>’ (2)

. o . . . H
A€ y; — 3aKOH pO3MOJLIY WMOBIPHOCTI BUIIAJKOBOI BEIIMYNHH t( )

; — 4aCy BUHHMKHCHHS HaA3BU-

yaitnoi cutyanii (HC) Ha wacoBomy iHTepBani moaentoBanus [0, T];

V; — BeKkTOp, 0 BU3HAYAE IIPOCTOPOBI KOOPAUHATH PO3NOBCIOLKEHHS HacaiakiB 1-01 HC;

- ) (2 L - . T
n= (rl.( ),rl.( ),...,rl.( ),), card v, =L Viel,Ngyo — BEKTOp BUIIaIKOBUX BEIUYHUH, 10 Xapak-

TEPU3YIOTh PIBHI PI3HOTUIIHUX KJIAciB pecypciB (y 1aHOMY BUIAJIKY IT1]1 PECYPCOM MAa€eThCs Ha yBasi
pecypc, KOTpui BUKOPUCTOBYEThCS JUIs JoKamizaiii Ta jikBigamnii Haciigkie HC), L — KiIbKicTh
KJIaciB pecypcis;

T; — BUMaJKOBa BEJIMYMHA, 0 BU3HAYAE Yac, HEOOX1MHMH 1 nikBiganii Hacaiakis HC.

3a3znaunmo, o 3 (1) Ta (2) MOKHA BU3HAYUTH MAaTEMaTUYHI CIIOIBAHHS BUITaIKOBUX BEJIH-
YUH tl(H) — u(tl.(H)) Ta I, — H(T,)

Takox BBeIeMO MHOXHHY 3aXO1B, IO 3AIMCHIOIOTHCS IJIs1 MIATPUMKH €KOJIOTTYHOT PIBHO-
Baru (IIEP) mpoTsirom aocmikyBaHoro nepiofy:

Migp = {m.(/-HEP)}; J=VLNpgp, card M pgp =N ppp, 3)

ne Nipo — KUIBKICT 3aX0/11B, 3aIlJJAaHOBAaHUX Ha MPOTSI31 YACOBOTO MEPIOY, 10 MOJIETIOETHCS.
KoxHwuil j-if enneMeHT MHOKUHU (3) BU3HAUMMO TaKUM KOPTEKEM:

(11EF) (1755750 2;) (4)

m;
. : ) (x) y o
Je ) ; — 3aKOH PO3MOJLLY IMOBIPHOCTI BUITAAKOBOI BEIMYHHH ¢ - CyMapHHMii Jac peanisarii j-
ro 3axo/y, 110 3JIMCHIOETHCS A MIATPUMKH €KOJIOTTYHOI PIBHOBArd BIPOJOBXK JOCIIIKYBAaHOTO
nepioay [0, T];

V; — BeKTOp MPOCTOPOBUX XapPAKTEPUCTHK j-ro 3axoxy I1IEP;

- 1 2 L — A
= (r/( ),r/(. ),...,r/(. ),), card = L Vjel,Ngpp — BEKTOp BUIIAAKOBHUX BEIINYMH, IO Xapa-

KTE€PU3YIOTh PIBH1 PI3HOTUITHUX KJIACIB pecypciB, 0 HEOOX1IH1 i peanizarii j-ro 3axony I1EP;
pj — BitHOCHHII pioputet j-ro 3axoxy IIEP (0< p; <1).

BeneMo ¢yHKIli0Ha1 BUZHAYEHHS €KOJIOTTYHOTO CTaHy JAep KaBu:
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F=F(Mpyo, M pgp.t), t€(0,T). )

Toai ymoBa miATpUMaHHS Hpolecy 3a0e3leYeHHs] eKOJIOrIYHOI pIBHOBAru JepxaBu Oyre
MAaTH TaKUW BUTJIA:

AF =|F (M 110, M zp, 0) = F (M s M pgep, )| — min . (6)

[Ipu 11bOoMy OCHOBHUMH 0OMEXEHHSIMH LLTLOBOT QYHKIIIT (5) € pecypcHi:

17HO 17EP

Z KA z KO <p) el (7)

/ . .
ne k§ ) _ Koe(]iIieHTH camopemnakcallii Mpupoau, 10 Jal0Th 3MOTY 3HU3UTH PIBEHb BUTPAT PECyp-

ciB kinacy ¢ mpu nikBiganii HC a6o 3axonax IEP, 0< k§ ) <1, npuyoMy rpaHHYH1 3HAYECHHS Ma-
I0Th TaKHH CEHC:!

ky) =0 — s JaHOTO KJIacy pecypciB penakcamiiauil eeKT BIACYTHIM;

4 o . . . .
k§ ) = 1 — penakcauiiiHuii epeKT Aae 3MOTy BIIHOBUTH €KOJIOTTUHY PIBHOBAry y IOBHOMY 00CS31.

[Tpy nojanbuIiil netanizauii y3araabHeHOT MaTeMaTHuHOi Mozeni (6)-(7) HeoOX1THO BpaxoBy-
BaTH SIK B3a€MOJIIIO eJleMeHTIB MHOKUH (1) Ta (3), Tak 1 6arato pi3HUX J0JAaTKOBUX (PAKTOPIB, HAIIPH-
KJIaJl YMOBHY 3aMKHEHICTb JJOCHIPKYBaHOT CUCTEMH ( MOXKIIMBICTH €KOJIOTTYHOIO 3a0pyTHEHHS 30BHI),
Yepru Ha BUKOPUCTAHHS PECYPCIB B 3aJI€KHOCTI B MPIOPUTETIB p; To1o. Lle cyrTeBo 30UIBIIIYE PO3MI-
PHICTb MOJIENI, 0 POOUTH il MPAKTUYHO HEpeaTi30BaHO0. ToMy Haaainl HEOOXITHO MPOBECTH CTPATH-
¢ikariito MoJieNi 3a piBHAMHU reorpadiqHuX Ta aIMIHICTPaTUBHUX PETIOHIB.

BucHoBoOK. 3a0e311eueHHsI €KOJIOTYHOT Oe311eKn Ha MOTEHUIMHO HeOe3neyHnx 00’ €KTax 1o-
TpeOye TEXHIYHOTO MEPEOCHAIIEHHs] BUPOOHULITBA 3 BIPOBAIKEHHSM HOBITHIX PECypco- Ta €Hep-
ro30epiratournx TEXHOJIOT1H, MOCHJICHHS HarJisAy 32 HEYXHJIBHUM 33JI0BOJICHHSIM MOTPEO Mpomuc-
J0BOi Oe3MeKu Ha MOTEHLINMHO Hebe3neuHux 00’ekTaX, 3a0e3MeueHHs] KOMIUIEKCHOTO NepepoOKH,
YTHUJI13a1111, BUBE3E€HHS Ta 3aXOPOHEHHS B11X0/11B BUPOOHMIITBA.

Po3pobnena y3aranbHeHa MaTeMaTUyHa MOJIEIb MIPOLIECY 3a0€3eUEHHs €KOJIOTTYHOT pIBHO-
Baru Ha MakpopiBHi — piBHI JepkaBu. ChopmynboBaHa LUIbOBAa (QYHKIIS Ta PECYPCHI OOMEKEHHS
3a/1a4l MiHIMI13a11i BIAXUJIEHHS Bi €KOJOTTYHOI pIBHOBAru Ha ()iIkCOBAHOMY YaCOBOMY IHTEpPBAJIL.

HanpsiMok moganbmux gocaiizKeHb — po3poOKa cTpaTH(ikoBaHOT MaTeMaTUYHOI MOJIEN1
npouecy 3a0e3neueHHsl €KOJIOTIYHOI PIBHOBAru 3a pIBHAMM reorpa@iuHux Ta aJMIHICTPaTUBHHUX
perioHis.
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