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EKOJIOIO-reOrPpA®I4HI AOCNIAXEHHA

YOK 504.36.574 (234.421.1)

TpucHiok B.M.

Bu3HayeHHs1 eKonoriyHol cuTtyauii TepuTopin 3 BAKOPUCTAHHAM
KOMMN’IOTePHUX TEXHONOrIN

IloctanoBka mnpoOaemu. EkonoridHa oI[iHKa TEXHOT€HHOIO BIJIUBY
Ha(TONIPOMUCIOBUX PAOHIB Ha cTaH JaHMMA(TIB, HA SKill IPYHTYIOTHCS €KOJIOTIYHUN
MOHITOPHHI Ta €KOJOriuHa Oe3meka, po3risHyTi B 0araThbox OmyOJIiKOBaHUX
poborax. Cam TepMmiH "MOHITOPHHT MJOBKULIA" 3'ABHBCA TIEpel MpPOBEICHHIM Y
1972p. Crokronpmcbkoi KoHbpepenuii OOH 3 HaBKONMMIIHBOTO CEpeIOBHINA, a
OCHOBHI Horo enemeHTH ornncadi R.F. Mann y 1973 p. ctocoBHO 11106a1bHOTO piBHSI.

MOHITOPUHI JONOBHIOBAB KOHTPOJIb 3a CTAHOM JOBKULISA. BiH BKiIouaB He
TIJIBKH CIIOCTEPES)KEHHSI 1 OTpUMaHHsS iHQOpMaIli, ame 1 eJeMEeHTH AaKTHUBHHX JiH,
TOOTO ympaBiliHHA ab0 eKOJOTIYHHM MeHEIKMEHT. BUCBITIICHHIO MUTaHHS PO
HAYKOBI OCHOBHM €KOJIOTIYHOI OI[IHKM TEXHOTEHHOrO BIUIMBY Ha JaHamadtu Oynu
npucesueHi poooru LII. T'epacumoBa, [O.A. I3paens Ta OaraTboX IHIIHUX
nocmigaukiB  [7]. OcoOmmBY yBary BOHM MNPUAULIN MDKHApOJIHHM AacIeKTaM
rio6anpHOi ekosoriunoi cucremu. Lli AOCHIIKEHHS aKTHBI3yBalIHCh Mepe] MEPIIOI0
MDKYPSIIOBOIO HApaIo0 3 MOHITOPMHTOBHX IpoOiieM, ckinkanoio B Haiipo6i (Kewis,
motuii  1974p.) Pagoro kepyrouux IIporpamu OOH 3 mnpoGnemMu 0TOUYHOHOTO
cepenoBuma (FOHEII), omgnak cmocrepexkeHHsi 3a Oarathbma 3MmiHamMu B Oiocdepi,
BUKJIMKAHUMHU AaHTPONOT€HHUMH MNpPUYUHAMHU, 3A1MCHIOBAJIMCSA BXKE paHille,
30KpeMa T1IpoMETeoposIoriuyHoI0 ity k0010 konuimHroro CPCP. Ha napani B Haitpo6i
Oyl y3roJUKeHI OCHOBHI TOJOXEeHHA 1 wia mnporpamu ['nmoGanbHoi cuctemu
MOHITOpHHTY oTouyroudoro cepeaosuma (CCMOC), ne Oyna mnpuaineHa ysara, 3
OJHOTO OOKY, MOIEPEPKEHHIO PO 3MIHM CTaHy JOBKULISA, MOB'S3aH1 3 3a0pyIHEHHSM,
a 3 JIPyroro - MomnepeHKeHHIO PO 3arpo3y 3J0POB'TO JIIOAWMHHU BiJ] CTUXIWHUX JIUX, a
TaKOX €KOJIOTIYHUM mpobiemam. Lli pileHHs oTpuMaiau BU3HAHHS B OUIBLIOCTI KpaiH
cBity. JletasbHe OOroBOpPEHHST OCHOBHUX 3aBJIaHb MOHITOPUHTY HEOJTHOPA30BO
IPOBOJMIIOCH Ha OaraTboX MDKHapoJIHUX ¢opymax. OcoOnauBy yBary HNpUAUISIN
€KOJIOT1YHO HeOe3MeYHUM 00'€KTaM, B TOMY YHUCII Ha)TOMPOMUCIOBUM pallOHaM.

AHaji3 ocTtaHHiX aociimkedb i myoOmikanii. /{ns Ykpainu 1 Kapnatcekoro
perioHy 30KpeMa BeJIMKe 3Ha4yeHHS 3 TMpoOJeM eKoJIoriyHoi Oe3neku Ta
TEXHOTEHHOT'O BIUIMBY Ha JaHamadtu maoots podbotu JI.I. Pynenka 3 cmiBaBTOpamu
[1], A1.0. Anamenka [2], L.II. KoBanbuyka [3], .M. Bomnommuna [4], JI.JI. ManumeBoi
[5], A.B. Menbnuka [6], I'.I. Pyaeka [7], B.M. I'ynynaka [8], JI.B. Mimenko [9] Ta
Oaratpox 1HmMMX pgociigHukiB. Poborm O.M. AnaMeHka 3 OI[IHKM BIUIMBIB
TEXHOTEHHOT'0 3a0pyHEHHSI Ha HaBKOJUIIHE cepenosuile [10] qamu 3Mory nocraBUTH
MUTAHHS PO TIOJAJTBIIIEe BAOCKOHAJICHHS TPOIEAYP €KOJIOTIYHOTO ayIUTy, €KOJIOT19HOI
0e3neKkH, YNpaBIiHHS CTaHOM JIOBKUUIA, MPOTHO3y Ta 3aBOaueHHS HaA3BHYANHHUX
cuTyarlii. ABTOpOM TMpOBEACHI BIAMOBIIHI HocCHiKeHHsS y HanpipHsSHchkOMy Ta
[TpunyupkomMy HaQTONPOMUCIOBUX paiioHAaX.

ITocTanoBKa 3aBJaHHA: [MOKa3aTH AK 3 gonoMororo HosiTHIX ['1C-rexHomorii
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MO)KHa IPOBECTU KOMIUIEKCHY OI[IHKY CYYacHOi €KOJIOTri4HOi CHUTYyalli 3a BciMma
KOMITOHEHTaMH JOBKULIS B 30HaX HATOra30BUI00YTKY.

Buknax ocHoBHOro marepiaay. Meroanka, IO MPONOHYETbCA HAMHU,
po3pobiieHa Ha ©0a3i cydacHUX i1HGOpPMAIIWHUX TEXHOJOTiH - reorpadigHux
iHpopmaniiinux cucrem (I'IC). Cucrema mnpamroe Ha 06aszi [IEOM Pentium IV 3
nepudepiero 1 BKIIOYAE KUTbKa Pi3HOMACIITAOHMX i€papXiyHUX piBHIB. BoHa Mmoxe
OyTu ajarTtoBaHa /10 OKpEMHUX BU/IIB €KOJIOTTYHOT AisITBHOCTI.

OcHOBOIO cHCTeMH € OaHK eKoJioTiuHoi iH(opmartii, mo ckiaagaerbes 3 10 6a3,
SIK1 OXOILTIOIOTH BCl KOMITOHEHTH AOBKI/LIA (puc. 1).

Mewlienaa Gyncaa hztapht DUk ey prfsodr), MAAET B0, Mans Yt noeitpa 1a
MRocGozA 3T 04 o Pz Fpo g PN
WsGas vt el 28 m“" ,“';‘"', -“: “:f,'uj, FRPEOSGIENTai Nas AT POTyRCH

SanobiranHn
HEH38U4ARHVM CATYaLRAM

Puc. 1. I'eorpagiuna indgopmaniiina cucrema (I'C) Ta cTpykTypa 0aHKY TaHUX
€K0JIOTiYHOI iH(popMawii 1151 NPOBeIeHHS re0eKoJIOriYHOr0 ayAUTy TepUTOPiii.

[Ticnst OIIHKYU €KOJIOTIYHOTO CTaHY YCIX JIeCATHOX KOMITOHECHTIB, IIPOTHO3YOTHCS
1XH1 3MIHU IPUPOJIHUM IIJISTXOM Ta IMiJ1 BIUTMBOM T€XHOTEHHOTO HAaBaHTAXKEHHS. 3aJIe)KHO
BiJI 3aIJTAHOBAHOTO CIICHAPII0 PO3BUTKY B3a€EMOJIIi MiX IMPHPOIOI0, TOCIOIAPCTBOM 1
CYCIITBCTBOM 33JaI0ThCS HEOOXIHI €KOJOTIYHI 00MEXEHHS TOCIOAaPChKOT MISIBHOCTI
Ha TepPUTOPIi, B rairy3i a0 Ha I IMTPUEMCTBI.

Orinka Cyd4acHOTO €KOJIOTIYHOTO CTaHy JOBKUUIA (€KOJIOTIYHUN ayIauT)
BUKOHYETBHCSI 32 CKOJIOTIYHWMH IIOKa3HHKAMH CTaHy 1 CTPYKTYpPH OKPEMHX
KOMITOHEHTIB JIOBKLJUI, MOXJIMBOCTI IX /O CaMOBIJHOBIIEHHS, XapaKTePUCTUKU
MIPUPOTHOTO 1 AaHTPOIIOTEHHOTO BIUTMBY TEXHOTEHHHUX 00'€KTIB HAa MPUPOJIHI TE€OCUCTEMH
(mangmadtu) [9]. Bei mi MOKa3HMKM Cy4acHOTO CTaHy HEOOXiIHO TOPIBHATH 3
HOPMATHUBHUMH, SKI BH3HAYAIOTHCS PI3HUMHU MeToiamu. [Ipoliec OIIHKK Cy4acHOTO
(exonoriyHOTO, CTaHy, pPO3poOJIEHHUI aBTOPOM Ha MpUKIaLl ['yCATHHCHKOTO pailoHy
TepHOMIbCHKOT 00J7ACTi, 3aBEPIIYETHCS CKIAJIAHHIM KOMIUIEKCY KOMII'FOTEPHUX
(EeMEeKTPOHHUX) KapT SK MO OKPEMHUX KOMIIOHEHTaX MOBKIJUIA 1 OKpEeMHUX elleMeHTaxX-
3a0pyAHIOBauYax, Tak 1 CHHTETUYHO1 (IHTETPAJIbHOI) KapTH, Ha K BU3HAYAIOTHCS 30HU
eKOJIOTIYHOT HeOe3MeKH pI3HOro CTYINEHS: HOpMallbHi, 3aJOBUIbHI, HAampyXeHi,
CKJIQJH1, HE3aIOBLIbHI, IEPEAKPU30BI, KPUTUYHI, KaTacTPOPivHi.

[Ipn mpoMy MOXIHBI JABa NUISIXM CKIQJaHHS KapTH CY4YacHOi EKOJIOTidHOI
CUTyaIlil: TepIMi -«HAKIaJaHHID) EJIeKTPOHHUX KapT IO KOXHOMY XIMIYHOMY
€IeMEHTy, a TOTIM 1 MO0 KOMIIOHEHTaX OJHAa Ha OJIHy 1 OTPUMAaHHS KOHTYpiB

102



Hayk. 3an. BiHHuubKoro aepx. nea. yH-ty. Cep. Neorpadisa. — 2009. — Bun. 18.

3a0pyJHEHHS, 1 JPYrHid - ,HaKJIaJaHHA" EIIEKTPOHHHX KapT CyMapHHX MOKa3HHKIB
3a0py/HEHHS 1 BHM3HAYCHHSA CHUIBHUX 30H 3a0pyJHEHHA BCIX KOMITOHEHTIB
JTOBKULISA. [[pyruii mmisix Ja€ TOYHINI pPe3yJbTaTH, aje€ NepIIUd - HaWOLIbII
00'€eKTHBHMH, SKIIO 3a0€3MeUUTH HEOOXigHY KUIBKICTh TOYOK Bimbopy mpoO. OTxe,
Ha KapTy Cy4YacHOi eKOJIOTIYHOI CHTyallli BHHECEHI KOMIUICKCHI aHoMaJii
CyMapHUX IIOKa3HUKIB 3a0pyJAHEHHS KOMIOHEHTIB JHoBKimisA. Llg kapra e
OCHOBOIO  JUIS  BU3HAUCHHS  3QJIOKHOCTI  3aXBOPIOBAHOCTI  HACENICHHS  BiJ
€KOJIOT1YHUX YNHHUKIB.

AHali3  €KOJOTiYHOrOo  CTaHy TepuTopii pailony FEp Ta OKpemMux
KOMITOHCHTIB ~ HaBKOJIMIIHHOTO MPHPOJHOTO cepeloBuiia — Jitochepu Eic,
reodizchepu Eegh, reomopdochepu Eeom, nemgochepu Eno, riagpochepu Eeo, atmochepu
Eam, ditochepu Egpc, 300chepu Ezc, nemochepu Eom Ta TexHochepu Emc —
JI03BOJIMB aBTOPY PO3POOUTH AJITOPUTM I'€0CKOJIOTYHOTO Ay TUTY:

Ep =1 (Enc, E2¢p, Eam, Eno, E20, Earn, E¢gpc, Esc, EOm, Emc), e eKonoriuHuii
CTaH KOXKHOTO KOMIIOHGHTY 3aJIeKUTh BiJ] 0araThbOX OXapaKTEPU30BaHUX BHIIIC
YHHHUKIB.

Hanpuknan, exonoriynuii cran nepocdepu Enod 3anexuts Bin npupoxnux ( E”

i ocobamBocTeit 1 TexHorenHux 3min (E”), mo BigOymuck mix BIIMBOM 3a0pyJHCHHS
BaXKHMH  METajJaMu (E”) nectutmaamu  (E™), pamionykmigamu  (E?),
no

HadTOpOIyKTAMHU (E”qb) HAJJIMIIKOM — MiHepadpHuX g106puB  (E") T1a in
no

3a0pyIHIOBaYiB. 3BIICH:
Eno = f(E”P E’”C) a

Ena_f(Ecm Enc EpH Emp EMdK)

Omninky 3a0pyIHEHHS KOMIIOHEHTA JOBKIJIISA (Hanpnman, TPYHTY BaXKHUMH
MeTajaMH II7]) TPOBOAATH dYepe3 TIeoXiMiyHi KoedimieHTH 1 mokasHuku: Kec -
Koe(ILIEHTH KOHIEHTpalii ado aHOMalbHOCTI XIMIYHHX €JIEMEHTIB 1 ZC - cyMapHi
MOKa3HUKH 3a0pyAHEHHS:

KCZQ,
Ce

ne Ci - BMiCT i-TOT0 ejeMeHTa B KOMITOHeHTI Janamadty, Cy- HOro mpupogHuid (oH.

= Z KC[ 1
i=1

ne Zc - cyMapHU# TMOKa3HUK 3a0pyAHEHHS MPUPOJHOTO KOMIIOHEHTa (IPYHTY, BOJH,
MOBITPS, POCIIMHHOCTI 1 T.JI.), 7 - 3arajibHa KUIbKICTh BPaXOBAaHUX XIMIYHUX €JIEMEHTIB-
3a0pyaHIOBaYiB, Kci - KOe]iliEHT KOHLIEHTpAIlii eJIeMeHTa.

Exonoriuni cTaHM KOXXHOTO JaHAMA(THOTO KOMIIOHEHTa Yy  BUIIIAIL
re0eKOJIOTYHUX 30H a00 CMyT BHHOCSTHCS Ha KapTy CY4YacHOi €KOJIOTIYHOI CUTYyalii
paiioHy, OCHOBOIO siKOi € naHmmadTHa Kapta. [Ipu 1bOMy, SKIIO TEXHOT'CHHE
HaBaHTaXEHHs B1J] HOPMAJILHOTO JI0 HANPY’KEHOT0, TO T€0EKOJIOT1YH1 30HU CIIBMaIal0Th
3 naHAmapTaMu, a KO0 MU MaeMO CIpaBy 3 JIy)K€ IHTEHCHBHUM 3a0pyAHEHHSM BiJ
MOTY)KHOTO TEXHOTCHHOTO JDKepena, KoM JaHamadr yke HeCIpOMOXHHN
«mepepoOUTH» TOTIK 3a0pyJHEHb, TOJI TEOEKOJOTiYHI 30HH, CMyTrd 1 T.II.
PO3TaIIOBYIOTHCS HEY3TOJKEHO 3 KOHTYpaMHt JaHmagTiB.

Kputepii OIliHKM TE€0EKOJIOTIYHOTO CTaHy OCHOBHHMX KOMIIOHEHTIB JOBKIIIIS
BHU3HAUAIOThCA 32 pIBHEM iX 3a0pyaHeHHS ab0 MOpYLIEHHS B YMOBHUX OJMHHUIISAX
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(6anmax) HUIAXOM paHXyBaHHsS 3aJ€KHO BiJ TpaHC(HOPMOBAHOCTI KOMITOHEHTIB. Take
paHKyBaHHS Ja€ 3MOTY BUIUISITH O BOCbMU €KOJIOTTYHUX CTaHiB.

Oprani3zaiiisi €KOJIOTYHOIO MOHITOPUHTY - I1€ HACTYIHHH IICJISI €KOJIOTTYHOTO
ayJUTy eTan OIIHKH BIUTUBY TEXHOTCHHOTO 3a0pyAHEHHs Ha MOBKULISA. [IpuHIun
MOHITOPUHTY TIPYHTYETbCSI Ha O€3NepepBHUX CTEKEHHIX 3a MPUPOJHUMHU Ta
AHTPOTIOTEHHUMH 3MIHAMHU BCIX EKOJIOTIYHUX IMOKAa3HHKIB, M0 XapaKTEPU3YIOTh CTaH
€KOCHCTEM Ha MEeBHUU yac crnocTepexeHb. 1100 BU3HAUNTH €KOJIOTIYHUI CTaH Ti€i 4u
1HIIOT TPUPOAHO-TEXHOTEHHOI CUCTEMH, 3pOOMTH MPOTHO3 ii MOAANBIIOTO PO3BHUTKY,
3armo0irTy HEraTUBHUM HacJiKaM ii BIUIMBY Ha JIFOJIeH - He0OX1ITHO BUBUMTH JAUHAMIKY
MIPUPOJHUX 3MIH BCIX BUIIE3a3HAYEHUX KOMIIOHEHTIB Ta BIJIUB HAa HUX aHTPONOTEHHUX
YMHHUKIB. J{7s 1bOro po3poliieHi CTpykTypu 0a3 AaHuX eKOJIOTiyHOi iH(opmarii mo
KOXXHOMY 13 JECSTH KOMIIOHEHTIB (BKJIIOYAlO4YHM 1 TexHocdepy) MOBKULIHL, SKI MOTIM
00'elHAaHI B KOMITIOTepHUI OaHK ekoJorigHoi iHdopmarii. B koxHii 6a3i - Bixg 20 10
100 exonmoriyHUX TMOKAa3HUKIB, IO MAlOTh PI3HY AMHAMIKY. 3arajbHa KUIBKICTb

€KOJIOTIYHMX TIOKa3HUKIB - KUIbKAa THUCAY. TIIBKM MAaroyd [EBHI JaHl II0 BCIX
MOKa3HHWKaX, MOXKHa OyTH BIEBHEHHM, IO €KOJIOTiYHA CHUTYyalis mnepedyBae Tmif
KOHTPOJIEM.

[TporHo3 3MiH €KOJIOT1YHOi CHUTYyaIlil 3aJ€KHO BiJ PI3HUX CIIEHAPIiB PO3BUTKY
BUKOHYE€THCS INUIIXOM BHU3HAYCHHS EKOJIOTIYHHMX CTaHIB Ti€l 4YM 1HIIOI TepuTOpii y
3aNIe)KHOCTI BiJl ICHYIOUOTO 4YM 3a/laHuX pexuMiB (yHKIIOHYBaHHA. Kopuctyroduch
KOMIT'IOTEPHIMH €KOJIOTIYHUMH KapTamMH, MOXHA MOJICIIOBATH Pi3HI EKOJIOTivHi
curyauii. Komn'torepHe kaprorpagiuie MOJENI0BaHHS BUKOHYETHCS 3 BUKOPUCTAHHSAM
MmarematuuHoro 3abesmnedenHs MAP-INFO, ARC CAD, IIAPK ta igmmx. Pi3ni
IIPOrHO3HI MOJIeJI MOPIBHIOIOTHCA 3 HOPMATUBHUM CTaHOM JOBKLUUISA, BU3HAYAIOThCA
pPO3MipH BIIXUJICHB Ta X HETaTUBHI HACIIIKH.

ExonoriuHuii MeHe)KMEHT 3 METOK ONTHMi3alii € 3aBepIIajJbHUM €TaroM
OI[IHKM TEXHOTEHHOTO BIUIMBY Ha MOBKULIA. Ll cucrema mo3Bosisie 31HCHIOBATH
KEpPOBaHUI KOHTPOJb €KOJOTIYHO O€3MEeYHOI0 JISUIbHICTIO Oy/b-SKOr0 MPOMHCIOBOIO
MIJIPUEMCTBA 1 aAMIHICTPATUBHOI OJMHHIII B IIJIOMY 3 METOIO 30€pe’KEeHHs JOBKIJUIA Ta
3axXMCTy HaceJIeHHs BiJl 3aXBOPIOBaHb €KOJIOTTYHOTO MOXOKEHHS.

BucHoBKH. 3anporoHOBaHa METOIMKA € BIIKPUTOIO CHCTEMOIO, IO BKIto4ae 10
KOMIIOHEHTIB JIOBKULIS, @ KOXEH 3 HHUX XapaKTepU3YeThCsl MEBHOI KUIbKICTIO
napamerpiB (Big kuibkox 10 100 1 Ounbie). Tomy OLIHKY CydacHOi €KOJIOTIYHOI
cutyanii Oyap-siKOoi TepuTOpii Ta BU3HAYEHHS EKOJOIIYHUX CTaHIB KOXHOTO
KOMIIOHEHTa JOBKULIS HEOOXIJHO 1 MOMIJIMBO BHUKOHYBaTH TUIBKHM 3 JIOTIOMOTOIO
HOBITHIX 'IC-TexHonorii. Po3pobiena HamMu cuctema JO3BOJISIE BKIIOYATH OyAb-sKi
1HII TapaMeTpH, sKi He OyJlu BpaxoBaHi, a00 He 3aBOaueHl 3 THUX YU IHIIMX MPUYUH.
Hame 3aBnaHHs Ha HaWOIMXK4Yy TEpCHEKTHBY - CTBOPUTH Taki reorpadivsi
iHpopmaniiiHi cuctemu (I'IC) exonoriyHoi Oe3meku, siki O CHpPUSIM TapMOHIHHOMY
CTaJIOMy PO3BHUTKY IPUPOJIN, €KOHOMIKHM Ta JIOJAWHU Ha YCIX 1€papXidHUX PiBHSIX.
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The computer system of ecological estimation of territories is offered for defence of natural environment
and rational use of natural resources.
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