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Ycrartri po3rnsHyTo nigxonun 40 KOMI'IOTEPHOro MoAe/lloBaHHSI eKOCUCTEeMU BEJINKOro Mmicra, BU3-
Ha4yeHo aKTyaJibHiCTb eKOJIOriYyHOoi iHgpopmauii, pPO3KPUTO CYTHICTb NPUPO[HUX reorpadidHnx iHpop-
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AKTYAABHICTb TEMU

CborogHi cnocrtepiraetbcsi TEHAEHLiS YKPYNHEHHS MICT,
AIKa CYNpPOBOLKYETbCA MOTiPLIEHHAM 3[OPOB'S HACENEHHS
i, IK HaCNiLOK, CKOPOYEHHSM Nepioay TPYL,0BOI aKTUBHOCTI
i TPUBANIOCTI YXUTTS HaceneHHs; ferpagauieio npUpoLHUX
€KOCHCTEM; NPUCKOPEHUM (DiI3UYHUM 3IHOLLYBAHHSM efe-
MeHTiB MaTepiasbHOT CTpYKTyp#H micT [1—2].

CyuacHi npupoaHi cucTeMM, 10 AKUX BiLHOCHTLCA | MiCTO
AIK LUTYYHA EKOCHUCTEMA, € IOCTATHbO FHYYKUMMU W CTIMKUMH,
ane c/if BpaxoByBaTH Te, LUO ii BJACTUBOCTI He 6e3MexHI.
B TenepiwHix yMOBax >KUTTERIANBHOCTI TUCK haKTOPIB aHT-
POMNOreHHOro MOXOAXKEHHS CTAE [OCTATHLO MNOTYXKHUM, HOTO
HeraTMBHI HacnifAKW € BKpal 3arpo3nvMBumu. BHacnigok
iHTEHCUBHOT eKcnayaTalii NPUPOAHUX BiLHOBIOBANbHUX i
HEeBiJHOBJ/IIOBA/IbHUX PECYPCiB BUHWKAIOTb TakKi SBULILA, K
epoa3ia rpyHTiB Ta 3abpyAHeHHs aTMocdepH, rigpocdepw
niTocdpepu BiAXoaaMu NPOMUCIOBOCTI M CiZIbCbKOTO rocno-
JapcTea.

Maciutab i BnaMe N0ACbKOT 4isiIbHOCTI Ha pi3Hi KOMMO-
HeHTH Biocdepu B OCTaHHIN yac iCTOTHO 36iNbWKWANCD, K
HacnifoK, Le NPU3BOAUTb O 3MiHU XKUTTEBO BaXK/IMBUX Na-
pameTpiB LOBKiNNSA (reodi3nuHKX, FeoXiMiuHKX, rigpomMeTe-
OpOJIOTiYHUX Ta iH.). Pe3ynbTaTtoM Lboro € nosisa HeraTue-
HUX TEHAEHUIM B POC/IMHHOMY i TBAPUHHOMY CBITY, YKUTTI
nopuHu Taii 3gopos'i. Ha gymMKy ekcnepTie, ogHieto 3 npio-
puUTeTHUX NpobsieM eKosorii € po3pobieHHs HayKoBO 06-
rPYHTOBaHWX peKOMeHZaLil ANs CTBOPEHHSA TaKUX cTparerii
i TAKTUKM (TEXHONOTIT) BIAHOCHH MiX JIIOAUHOIO Ta NPHUPO-
[,0t0, AIKi 3Mornu 6 3abe3neunTr HopMasibHe PYHKLIOHYBaH-
Hs BCiX enemenTie Biocepw, 3o0Kpema camoi ioguHu. [3].

Peanizauis ctparterii i TakTUKu nepegdavac NPUHHATTS
onepaTUBHKX PilleHb, CPSMOBAHUX Ha NOJIMLLEHHS CTaHy
NPUPOLHUX CUCTEM i HAaBKOJULIHbOTO cepefosulLa. OcHo-
BOIO /151 NPUHHATTSA NOLAIOHMX pilleHb € EKOOrIYHWM MOHI-
TOPHWHT, CKN1aB0BUM €/1EMEHTOM SIKOTO € OLliHKa M aHani3 cta-
Hy poBkinnsa. Kniouosum B paHin ouiHui i aHanisi € 06pob-
Ka eKoJsloriuHol iHdhopMalii, sika Moxke ByTH noknageHa B

OCHOBY KOMI'tOTEPHOIO MOJLE/IIOBAHHS EKOCUCTEM, LLLO [,03-
BO/IUTb MPOBOAMTH OBUMC/IOBANIbHI eKCNepUMEHTH Ans
BifOBparkeHHA eKoNnpoLecis MicTa.

MouaTKoBUMHU AaHWUMK AN PO3POOKM MaTeMaTUUHKUX
Mogenen, KOMN'IOTEPHOrO MOJLE/IIOBAHHS € CMOCTEPEXEH-
HS | BUMIpIOBAHHS XapaKTepUCTUK OKPEMHUX EKOCUCTEM, LLLO
OTPHUMaHi B pe3y/ibTaTi KOHTPOJIIO HABKOJIMLLHbOIO CEPEeno-
BuLa | nabopaTopHUx gocnigxeHb. Pesynbrtatn Kom-
n'toTEPHOro MOJIE/IIOBaHHSI EKOCUCTEM i KOMM'toTepHa OLi-
HKa A HABKOIMLIHbOTO CePEeAO0BHLLA TEXHOTEHHUX CUCTEM
MaloTb BaXK/IMBE 3HAUEHHS A1 BUPILLEHHS 3aBAaHb ynpas-
JiIHHS OXOPOHOIO HABKOJIMLLHbOIO CEPELOBULLA B MICTI.

AHAAI3 OCTAHHIX AOCAIAJKEHD I
NYBAIKALIIN

Lenani 6inbLuy ysary BiTUM3HAHI HAYKOBLI NPUAINAIOTL
npobnemam 3abesneyeHHs eKosoriyHol 6esneku, nowyky
LIEBUX IHCTPYMEHTIB YyNpaB/iHHS OXOPOHOIO HABKOJIMLL-
HbOTrO cepefoBULLA. ICTOTHUM BHECOK B JOC/I>KEHHS eKO-
JIOTIYHMX NUTaHb 34iMCHUNM TaKi BUeHi: |. AnekcaHgpos, b.
BypkuHcbku, T. Fanywkina, C. poryHuos, O. CagueHko,
C. Xapiukos, €. Xnobucros [1; 2; 4; 5; 6].

LLloao iHhopMaLiMHOro CKNagoBoi B ynpasiHHI HABKO-
JIULLHIM cepefoBULLEM, TO LAHOMY MUTAHHIO NPUAINEHO
3HayHy yBary AOC/iAHHUKIB.

Tak, y poboTi 3a3Ha4acTbCa, WO PO3PoBAeHHIO iHGOop-
MaLilHO-METOUYHOIO HemnepepBHOro KOHTPOJIIO napa-
METpPIB OTOYYIOUOrO CepefloBHLLA MA€E NepeayBaTH BU3Ha-
UEHHSs 3aBJaHb M OCHOBHWX HaNPsIMiB MOrO MOHITOPUHTY: BU-
SIBIEHHSI YUHHUKIB HECTIPUST/IMBOTO BMJIMBY Ha CTaH JLOBKi-
JINSi Ta 32 MOXK/IMBOCTi YCYHEHHS iX; OLiHKa hakKTUYHOrO CTa-
HY AOBKI/I/ISi; NPOrHO3YBaHHS MO0 CTaHy M oLiHIOBaHHSA [7].

MopinsemMo fLyMKy BYEHUX CTOCOBHO TOrO, LLLO YMOBH CY-
YaCHOr O BUPOBHULTBA CPUUMHSIIOT HEOOXIiGHICTb OXOMNEH-
HSl CUCTEMOIO MOHITOPUHIY NPOLLECiB aBTOMAaTH3aUil 3axoais
i3 HopManizauii i3nYHUX NapameTpiB OTOYYIOUOro cepe-
noBulwa. Buxopsum 3 uboro, OCHOBHUMM 3aBLaHHAMU He-
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nepepBHOrO KOHTPOJIIO NapaMeTpiB AOBKINIA NPONOHYIOTb-
cs Taki:

— CMNOCTeperKeHHs 3a [yKepenamu aHTPOMNOreHHOro
BMJ/IMBY BiANOBIAHWX YUHHMKIB Ha [OBKiNNA Ta BionoriuHi 06-
'eKTH;

— KOHTPO/Ib PiBHiB @aHTPONOreHHOr O BMNJ/IMBY BiAMNOBIA-
HWUX YUHHHKIB Ha TEXHIUHI 3aCOOM, LLO NepebyBatoTb y eKcn-
nyaTtau,i’;

— CNOCTEpPEXKEHHS 3a CTaHOM OTOUYYIOYOrO CepPefOBU-
WA Ta NnpoLecamy, Lo BigbysatoTbCca y HbOMY Mif BNIMBOM
AHTPOMOrEeHHUX YMHHMUKIB;

— OUiHIOBaHHS (haKTUYHOrO CTaHy LOBKIiN/SA;

— NPOrHO3yBaHHSA 3MiH Y HbOMY Mif, BMNJWBOM aHTPO-
NOreHHUX YUHHMKIB;

— aBTOMAaTHYHe pearyBaHHs Ha NepeBULLEHHS FPaHUy-
HO [ONYCTUMUX PIBHIB Aii BifNOBIiAHUX YUHHUKIB Ta BXXUTTA
opraHi3auifHO-TEXHIYHMX 3ax0oAiB 3 iX HopManizauii [7].

MeToponoriuHi nigxoau 4O BUKOPUCTAHHS MaTeMaTUy-
HUX MOJeneH y AOCNiI>KEHHS Npo6ieM EKOHOMIKH NPUPO-
LOKOPHUCTYBaHHS pochigykeHHi B poborti O.MaweHuesa [8],
aBTOpP MPOMOHYE TUMi3auilo METOLIB | BULIB MOLENIOBAHHS
€KOHOMIiKO-eKOJIOTiYHUX NPOLECiB.

Merta ctatTi nonsirae y posrnagi nigxomis Lo Mogenio-
BaHHS €KOCUCTEMMU BEJIMKOTO MicTa | BUSBNEHHI 0COBMBO-
CTel eKONOTIYHOI iHhopMaLiT K CKNafoBOI iH(hopMaLin-
HOro 3abesneyeHHsl B ynpas/liHHi HABKOIMLLHIM CepeoBu-
LLLeM BEeJIMKOro MicTa.

BUKAAA OCHOBHOI'O MATEPIAAY
AOCAIASKEHHA

MicTa sk WTY4YHi eKoCUCTEMU BiAPI3HAIOTLCS Bif NpU-
poaHux ekocucteM. OcobNUBICTIO MICbKUX CUCTEM € iX re-
TEPOTPOPHICTb, BOHW XapaKTEPUIYIOTbCS BE/IMUE3HOIO MO-
Tpeboto B eHeprosabesneueHHi. B peaynbtarti KoHUeHTpaLi
3HAYHOI KiNbKOCTi eHeprii il YacTUHY MicTa BULINSAOTb B Ha-
BKOJIMLIHE cepepoBuLle. Micbka ekocucTeMa, Ha BiiMiHY Bif
NPUPOAHUX, HE MOXKe BYTH caMoperyoloyoto, TOMy noTpe-
Oye perynoBaHHa K 3 GOKY OpraHis MiCLLEBOro caMOBpS-
[yBaHHs, Tak | 3 6oKy cycninbeTea. PocilcbKi JOCNIAHUKM
MPOMNOHYIOTb HACTYMHY NMPUHLMMNOBY CXEMY YNPaBJiHHS €KO-
Nloro-eKoHoMiyHoto cuctemotio (puc. 1.) [9].

[0NOBHUM KpUTEpIEM ONTUMI3aUil eKONOro-eKOHOMIu-
HUX cUCTeM € 30anaHCoBaHICTb, piBHOBara Il YaCTHH, a ro-
JIOBHWM NPOLLECOM, SIKWM MiIATPUMYE CTaslMi PO3BUTOK, —
CMiBBiAHOLIEHHS NPUPOAHOTO | BAPOBHUUOro NoTeHLiany.

IHcbopMaLlis Npo cTaH HaBKOJIMLLHBOTO NPUPOLHOIO Cce-
pPefoBULLA € KTACUYHUM NMPUKIALOM NMPOCTOPOBO PO3NOJi-
neHoi, abo NpocTopoBO OpieHTOBaHOI, iHchopMaLii (cTo-
CYETbCS PiYOK, aTMOCHePHOro NoBITPS, NiCiB, FPYHTIB, MOpPIB
Towo). Lla ii BnacTuBicTb ycknagHIOE NPOBELEHHS aHani3y
Ta 06pobeHHs iHopMaLil.

ICHYlOTb MaTeMaTHUHi MeTO4M, AKi JonoMaraloTb aHa-
i3yBaTW 3aKOHOMIPHOCTI NPOLECIB Ta SIBULL, L0 3MiHIOOTb-
¢ y yaci v npocTopi. Y cucTeMi MOHITOPUHIY AOBKINNSA ANSA
aHani3y Ta OLiHIOBaHHS XapaKTepPUCTHK | NOKa3HWKIB CTaHy
LOBKINNSA, IK NPaB1Io, BUKOPUCTOBYIOTD:

1) NopiBHSAHHA AaHUX (MOPIBHAHHS MOKA3HUKIB CTaHy
JOBKINAA 3 IX rPaHUUYHO AONYCTUMUMHU 3HAYEHHAMM) Ta BU3-
HaueHHS X MaKCUMyMy i MiHIMyMY;

2) cTaTUCTUUHY 0BPOBKY AaHMX WNAXOM NoOya0BU Ba-
piauiiHOro pagy Ta ricrorpam, igeHTugikaLlii 3aKkoHy po3s-
noginy, a TakoXX BU3HAYEHHS OCHOBHUX CTATUCTHYHUX Xa-
PaKTEPUCTUK: MATEMATUYHOTO OYiKyBaHHSA (cepefHboro
ApPUPMETUYHOI0), CepefHbOKBALPATUUHOIO BigXUIEHHS,
JAucnepcii, MegiaHu, MOAM, ekcLecy, KoeilieHTa acuMeTpil
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Puc. 1. lMpuHunnoBa cxema ynpaeiiHHA €KONoro-
€KOHOMI4YHOI0 CUCTEMOIO

TOLO;
3) iHTepnonsauito gaHWX (3HAXOAKEHHS 3HAYEeHWM
cpyHKLIT Mi>K IieKiNbKoMa 3alaHUMHU BXKe BifoM1UMK) abo x
anpokcuMalito (izeHTUdiKaLito napaMeTpiB i CTPYKTYpU Ma-
TeMaTUUYHOT 3a/IEXHOCTI, Ka ONUCYE 3afaHui Habip TOUOK);

4) arnapxysaHHs ganux [10].

B ymoBax cy4yacHOi eKOJIoriYHOi KPU3K BUHUKAE He-
06XifHICTb BUPOOEHHS SAKICHO HOBOrO MiAXo4y A0 aHani3y
CTaHy HaBKOJIMLIHbOTO CepefoBULLa SK iHpOopMaLiMHOro
610Ky, WO ONTUMI3YE BCi €KOHOMIUYHI nobyaosu, Mogeni i
LLLO € OAHWUM 3 OCHOBHWX YUHHHKIB Y PO3BUTKY EKOHOMIKH.

OcHoBHUMM eTanamu po3poOKK HOBOro nigxony, Ha
LYMKY BYEHUX, MaloTb ByTH HaCTyMHi:

1) aHani3 cnocTepexxyBaHUX NPUPO LHHUX LIMKJIIB | KOJIU-
BaHb MPOLECIB Y HAaBKOJIULLIHbOMY CEPEOBHLLI i BCTAHOB-
JIEHHS! TUMYACOBMX i NPOCTOPOBUX PAMOK LIUX KOJIMBaHb, B
SKUX He BifOyBaETbCs HEOBOPOTHUX 3MiH B MPUPOLHIN 06-
CTaHOBLi;

2) aHani3 fik Ha HaBKOJIMLLHE CepefloBULLE B paMKax
LOMYCTUMUX NPUPOJHHUX KOJIMBaHb NPUPOLHHUX MPOLECIB,
LLO He NPUBOAATb A0 il HEOOOPOTHOT 3MiHM, 3a AKOT XKUTTE-
LiSNIbHICTb NOGUHK yTPYyAHEHa aBo CTae HEMOXKJ/IMBOIO;

3) cTBOpEHHS KoHUenLil 6a3u AaHWX OCHOBHUX €KOJI0r-
iYHMX PaMOK CTIMKOCTi [/1i OKPEMUX TEXHOTEHHO-HaBaHTa-
>KEHWX MicT, TepuTopii. Lis 6a3a naHUX NOBUHHA BXOLWTH B
OCHOBHUWM PsJLL EKOHOMIYHUX MOKA3HMUKIB, BUKOPUCTOBYBA-
HWX NPU aHaNi3i ¥ NaHyBaHHI EKOHOMIYHOIO PO3BUTKY Kpai-
Hu [10].

OT>ke, B OCHOBi HOBOrO NiAX0OLY 3HAXOAUTbCA €KOOo-
rivHa indpopmauis.

LLlo >k fo npouecy KoMN'tOTEPHOTO MOLENIOBaHHS EKO-
CHUCTEMU BEJIMKOrO MiCTa, TO BiH Monsira€ B "mporpasaHHi"
Pi3HMX CLeHapiiB TEXHOTEeHHOT Aii Ha OKPeMi paloHU MicTa
abo TepUTOPIT, LLO 3a/lyualoTbCsl 4,0 FOCMNOLAPCbKOrO OCBOE-
HHSA. [lpy UbOMY cyyacHa MeTa MOJLE/IOBaHHS MONArae He
TiZIbKW B NPOrHO3i NOBeAiHKK HABKOJIMLLHbOIO CePEeLOBHLLA
NPY TEXHOTEHHIMW Aii Ha Hel, afne i B OTPUMaHHi HaWBaXK/IMBI-
LUIMX eKOJIOTIYHMX | EKOHOMIYHUX XapaKTePHUCTUK i AUHaMI-
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MOICIIOBAaHHA

Puc. 2. Cxema npoueaypv po3pooku MaTteMaTU4HOT Mogeni i
KOMMN'IOTEPHOro MoAesiloBaHHA eKOCUCTEMU BEJIMKOro mMicrta

KW. Ha Uil ocHOBI JouifbHUM € peani3alis HacCTYMHUX 3a-
Xxonis:

— TapMdiKauisa BCiX paHoOHIB MiCTa 3 OLiIHKOIO MeX i
€KOJI0TYHOT CTIMKOCTI 3a €AMHOI0 BasibHOIO LWKasoto (AinaH-
KM, LLLO MaloTb 3HaK "nutoc”, MOXyTb MighaBaTUCS NEBHOMY
TEXHOT€HHOMY HaBaHTAXKEHHIO, LiNIAHKK 3i 3HAaKOM "MiHyc"
BMMaratoTb MPUNUHEHHS TEXHOTE€HHOI Aii i 3RIWCHEHHS NpK-
POAOOXOPOHHUX 3aX0fiB);

— NNlaHyBaHHS | 3LiMCHEHHS NPUPOAOOXOPOHHUX 3a-
XOAiB Yy OKPEMHX paroHax MicTa;

— NAaHyBaHHS ONTUMasIbHOI BiSiNIbHOCTI BXXe iCHYIOUMX
nifNPUEMCTB | 036POEHD NPOMUCIOBOI | LMBINbHOIT 326y 10-
BM 3 MeTOlo 3abe3neueHHs pexxMMiB ekcnayaTauii, Lo 1os3-
BOJ/ISIIOTb NPOTArOM TPUBAJIOrO NepioAy JOTPUMYBATUCS MEX
€KOJIOTIYHOI CTIMKOCTI B paloHax iX pO3MilLleHHS;

— pauioHasbHe PO3MILLLEHHS ICHYIOUUX TEXHOJOTIH i
NPUPOLOO0XOPOHHKUX CMOPYL Ha TEPUTOPISX MiCTa;

— BUKOPHWCTAHHS TEXHOJIOTiW, O 3HUXKYIOTb CTYMiHb
TEXHOFEHHOI Aii Ha MICTO B LiIOMY | OKpeMi HOro paroHH;

— MPOTHO3 NOBefiHKKU HABKOJIMLWIHBOIO CepeloBHLLa
npv HeobOpPOTHUX i 3MiHaxX B pe3ynbTaTi FOCNoAapCbKOro
OCBOEHHSA (MPOrHO3 PO3BWUTKY i IHTEHCUBHOCTI HaA3BUYaAN-
HWUX TEXHOTeHHUX CUTYaLil 3 MeTOolo iX nonepeaykeHHs).

PosrnsaHemo metofonoriyHi oCHOBM KOMMN'tOTEPHOro
MOJE/IIOBAHHS €KOJIOTiYHOI CUCTEMU MicTa i yXBaseHHs
pilleHb 3 OXOPOHUW [OBKINNS.

Po3pobka maTeMaTHUHKUX MOLened | KoMn'loTepHe MO-
fentoBaHHA, abo obuMcoBaNnbHUI (KOMN'IOTEPHMI) eKcne-
PHUMEHT, € BaXK/IMBUMU iHCTPYMEHTaMHW yXBaJIEHHS HAYKOBO
0BrpyHTOBaHHWX pillieHb Pi3HKUX 3aBLaHb YNPaB/liHHA OXOPO-
HOIO HaBKOJIULIHBOTO cepefoBuLLa. Pospobkai 3acTocysa-
HS MaTeMaTUYHUX MOAEJIEN BUCTYNAIOTb SK MOYaTKOBi eTa-
MU CUCTEMHOTO aHasi3y 06'€KTiB HAaBKOJIMLIHLOIO cepeno-
Buwa [11].

Bynb-sika MaTeMaTWuHa MOJeflb, sika LO3BOJISIE Kpalle
pO3yMiTH faHy npobaemMy, Taka X BaXK/MBa, sIK crnocTepe-
YKEHHS | paKkTH. B lUIMpOKOMY pOo3yMiHHI MaTemMaTUuHa Mo-
nenb — ue abcTpakTHO hopMani3oBaHUi onuc 06'ekTa,
npouecy abo siBuLa peansHoro Mupy. MatematuuHe abet-
paryBaHHs 3a3BuMYal NoB'si3aHe 3 AeSKUM CMNpPOLLEHUM
hopMasibHUM NpeacTaBieHHAM peanbHoro 06'ekta. AbCT-
pakLuisi € OCHOBOIO CUCTEMHOTO aHani3y, SKUH JO3BOSE BU-
SIBJISITU FOJIOBHI XapaKTEPUCTUKK MOAENi 06'€KTY HABKOJMLL-
Hboro cepegoBua. lpouenypa kKomn'toTepHOro mofe-
JIIOBaHHS €KOJIOMYHOI CUCTEMU BEIMKOro MicTa y BUrAsgi
CXeMHU NpefcTaB/ieHa Ha puc. 2.

Ha ocHoBi MaTeMaTHUYHOT MOLENi CTBOPIOIOTHCS aNro-
PUTMHK | KOMMNJIEKCH NpOrpam, WO LO3BOJSAOTb NPOBECTH

Cropecna KoMn'toTepHe MoAestoBaHHs abo 0bumc-

Peanpna | BuBuenns iayKuis (BepbaibHa) NIIOBasIbHUM €KCNepUMeHT. Pe3yanaTM,

exocHcTeMa cHeTeM neayiis MofIerb AKi OTPUMYIOTbCS NPK KOMMN'tOTEPHOMY

- g MofeNtoBaHHI eKocucTeMu (obuucio-

BaJ/IbHOMY €KCMEPUMEHTI), CNif, BUKOPU-

CTOBYBATH A/11 NOPIBHSAHHSA 3 pe3y/ibTa-

TaMH CNocTepesKeHb M iCHYIOUMMU 3HAH-

[— Cromana- HAMU MPO XapaKTePUCTUKHU peasibHOI

Amnani3z (bopmazisaui e €KOCUCTEMU, a B HaLLlOMY BUNafKy eKo-

. anropi= MaremaTuana . .

MaTEMATAHOL |  nporios TviB i CUCTEMU BEJIUKOIO MICTa | HABKOJIULLUHb-
Moziei < - . —r Moy oro cepejoBsuLLa
| puenis | KoM’ 1oTepHe pea wa.

MNopiBHAHHA KOMN'tOTEPHOI MoAeni
3 peasibHOI0 EKOCUCTEMOIO MOXKe ByTH
3pobieHe AN OUIHKU MOMWNOK, fAKI
BinOyBalOTbCA Uepes Te, Lo MOLESb 3Ha-
XOAWUTbCS B HELLOCTAaTHbOMY Y3rOJ>KEHHI
3 peasibHOIO CUCTEMOtO, TOHTO MaTeMa-
THYHA MOAE/Nb HeadeKBaTHa peasnbHid ekocuctemi. Kom-
n'toTepHa MoJLe/ib Mae HeO4HOPa30BO TecTyBaTUca ANs il
yLoOCKOHaseHHs. Lle MoXke noBTOploBaTUCS HEOLHOPA30OBO
LISl HAKOMWUYEHHS TOUHILMX IMOOKMX 3HaHb NPO peasnbHy
ekocucTemy. lNicns nepeBipky afeKBaTHOCTI MaTEMATUYHOT
Mozeni (CTyniHb BigNOBIAHOCTI MoAeni peasnbHiM eKkocUc-
TeMmi), BOHa Moxxe OyTW 3acTocoBaHa AN aHanisy iHLWKUX
CTaHIB Ti€l X caMOT eKoCMCTeMH abo HaBiTb O IHLUIMX CHUC-
TeM, sKi 6eanocepeiHbO He ByM NPeMEeTOM BUBHEHHS NPH
CTBOpPEHHI L€l MaTeMaTuuHoi mogeni. lMepeBipka afeksar-
HOCTi A,03BOJISIE BU3HAYUTH NPOrHOCTUUHI MOXK/IUBOCTI MO-
nenew, TOBTO CTyniHb NPOrHo3yeaHHs. MaTemMaTuuHa i KoM-
n'toTepHa MO e BUKOPUCTOBYIOTHCS A5 NPOBEAEHHS 06-
YMC/IIOBA/IbHOTO €KCNEPUMEHTY i SIK IHCTPYMEHT cneuiasib-
HOFO [OC/i>KEHHS HABKOJIULLHbOrO CEpefOBULLLA.

Buxopnsuu 3 TOoro, Ww,o maremMaTuuHi Mogeni € 3aMiHHU-
KaMW peasibHUX eKONPOLECIB i EKOCUCTEM, iX NapaMeTpH i
XapaKTePUCTUKK MaKOTb BYTH Yy CMiBBIgHOLIEHHI 3 peasbHu-
MW 006'€KTaMM HaBKOMWHbOrO cepegoeuwa. Cnig nam's-
TaTH, Wo byab-aKe MOLENOBAHHA 03HAYaE KOMMPOMIC MiX
TEOPI€EIO | NPAKTUKOIO (EKCNEPUMEHTOM).

Po3pobka MaTeMaTHUHUX MOLeNen eKONOTIUHUX CHUC-
TeM 3acHOBaHa Ha 610KOBO-MOAY/IbHOMY MPUHLMIMI MO Ae-
noBaHHs. Npu BUKOPHUCTaHHI LbOrO MPUHLMMNY MaTeMaruu-
Ha MOZ,e/lb KOXKHOT eKOCUCTEMH € B3aEMO3B'13aHOIO CYKYM-
HICTIO TUMOBKUX MaTeMaTUUYHKUX MoAenei, abo 6n0okKiB, aes-
KMX MPOLECiB ab0 ABMLY, O € MOLENAMU NepeHeceHHs (pe-
UOBMWHHM i /abo eHeprii), MOAENSIMU BUKOPUCTAHHS Pecypcis,
Mofeni KIHETUKM XiMiuHMX | BioXiMiuHUX peakuid, Mogeni
rifLpPOAUHAMIKM i iH.

OpHWM 3 [iEBUX IHCTPYMEHTIB BUBYEHHS | NPOrHO3YBaH-
HSl NPUPOJHUX EKOCUCTEM | NaHfwadTiB B yMOBax iHTeH-
CUBHOTO aHTPOMOTeHHOT O BIJIMBY € CTBOPEHHS HA OCHOBI CY-
YacHUX KOMM'IOTEPHUX TEXHOJIOTIH, reorpadiyHux iHop-
MaUuiWHUX CUCTEM — MPUPOLOOXOPOHHOI reorpadiyHoi
iHdopmauinHoi cuctemu (MIC). JaHy cuctemy BU3HaUatoTh
SIK e1eKTPOHHY a3y faHWX TPUPOLOOXOPOHHOTO XapaKTe-
py, WO NpuB'A3aHa AO €NeKTPOHHOI KapTu BignoBigHOT
MiCLIeBOCTi.

BapTto nigkpecnutu, wo reoiHgopMauihHi cucTeMM
(8ani rC) 3006yM neBHe PO3MNOBCIOLKEHHS B YNPABJIiHHI.
Tak, reoiHdopmalLiiHi TEXHONOTiT BAKOPUCTOBYIOTb SIK A5
pileHHs 6i3Hec-3a[au, TaK i B MyHILMNaNbHOMY YrpaBJliHHi.

3a3HaueHi cMcTeMH CNpPsSIMOBaHi Ha BUPILLEHHS HAaCTy M-
HWX 3a[a4: CTBOPEHHS NacnopTiB TEPUTOPIN; CTBOPeHHs 6a3
LaHux no 6ynyBaHHIO, PEKOHCTPYKLT, NepCneKTUBHUM NpOo-
€KTaM PO3BWTKY; CTBOPEHHS 6a3 faH1X WOL0 eKOOriYHO-
ro cTaHy TepuTopii; 06ik iHchopMaLii no couianbHOMy cek-
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TOpa; iHBeHTapu3auii HeEpyXOMOCTi;

ric

0bniK HaceneHHs; BeAeHHS 3eMefbHO-
ro i Micbkoro kKagacTtpis; 06nik <

. J

A A

00'eKTiB TOPriBAi 3 MOXKAMBICTIO aHan-

Y E - [Mincucrema
i3y IX onTMMasbHOro MiclLe po3Tally-

BBOJIYy JaHUX

ITincucrema
30epiraHHs JaHUX

[Migcucrema anamizy
naHux (MOIIyK,

ITizcucrema BUBOIY
iHpopmarii

BaHHSA; CTBOPeHHA 6a3 AaHux Xxapak-
TEPUCTHK MiCLLEBOCTI.

CTAaTUCTUYHUI
aH”aIi3,
MOJIEITFOBAHHST)

Mopsag 3 uum, 3a gonomoroio INC
BUPILLYIOTbCA 3aBAaHHSA, AKi CTOCYIOTb-

CA BeAEeHHA Ta BUKOPUCTaHHA OaHUX

Wofo: MicTOBYAIBHOrO KagacTpy; cu- v
CTeM iHXXeHepHUX KOMYHiKaLii; ynpas- Kaprorpadiuna
JIHHA NMPOMMWC/IOBUM KOMMNIEKCOM 0asa narnx

AtpuOyTrBHa
0a3za maHux

MiCTa; eKOJIOriT i CaHITapHOrO OYHLLLEH-
HSl TEPUTOPIT; YNPaBAiHHSA | KOHTPOJIIO

I'eoponn

3a cTaHOM 61aroycTpoLo MiCTa; >KUTO-
BOrO roCnopapcTBa; TPaHCMNOPTHOro
KOMIJIEKCY; OXOPOHH Nam'aToK icTopil
Ta Ky/bTypH; yNpaB/iHHA onepaTuBHUMHU Cy>kbamu MicTa.

Cnip 3a3HaumnTH, WO nuTaHHs BnposagkeHHs NC y my-
HiLMNaNbHi CTPYKTYPU PO3rNA[aE BiLOMUNA AOCNIAHUK MYH-
iuMnanbHoro ynpaeninHs B.C. Kynbiga [12]. AsTop akueH-
TYE yBary Ha BaXX/IMBOCTi BMPOBAAXKEHHSA 4/ e(PEKTUBHOI
iHpopMaTH3aLii ynpaBaiHHSA MiCbKMM rocnofapcTBOM BMpoO-
Ba[YKEHHS Cy4YaCHUX reorpadiuyHmx iHpopMaLiMHUX CUCTEM,
SKi HafaloTb 3MOTY FPYHTOBHO BUpiLyBaTh HGaraTo ynpasn-
iHCbKMX 3aBpaHb. Lle TBepayKeHHS nigKpecntoeTbes WUpo-
Koto poanosctogkeHictio [C y cBiTi B3arani, i 3okpema ans
BUPILLEHHS 3a4ad MyHiuMnanbHoro ynpasniHHA. OgHuM i3
3aBfaHb € yNpaB/liHHA HABKOJIMLWIHIM MPUPOAHUM cepeno-
BULLEM.

3asHauumo, wo cyuyacHi ['C asnsoTb coboto HoBUM
TUN iIHTErpOBaHKUX iHPOPMaLiMHUX CUCTEM, fKi, 3 OAHOTrO
60Ky, cknagalTbca 3 MeTofiB 06pobku aaHux BaraTbox
paHille iCHYIOYMUX CUCTEM aBTOMATU30BaHUX CUCTEM, a 3
iHWOro — MatoTb NeBHy cneuudiky B opraHisauii i 06-
pobui gaHux.

CrpykTtypy I'lC HaBegeHo Ha puc. 3.

Omke, B 3aranbHomy Burnagi INC cknagaerbcs 3 naHux
npo 06'eKTU y BUrNIsALi IX LMCPOBHX YSIBIIEHD.

Ha cboropHi, 3a ouiHkaMu cneuianicTis, OCHOBHUMH
npobnemamu BnposagyxeHHs C € mixksigomua pos'eq-
HaHICTb, HU3bKWI JOCTYN [O HEOBXIAHMX fAHWX, BAKOHAH-
HSi pernaMeHTy OHOBJIEHHS iHbopMaLLii, NigTPUMKa aKTyaslb-
HOro CTaHy KapTorpadiyHOi OCHOBM.

CreopeHHs macwTabHux Mr1C ne-
penbayac peanisauilo KOMMIEKCy pis- .

Puc. 3.

CTpykTypa reociHdpopmauiiHOT cuctemMmn

JIOTIYHMX NapaMeTpiB i XapaKTepPUCTUK NPHUPOLHUX KOMMO-
HEHTIB Ta NaHAWadTiB, Y T. Y. NPUPOLHUX 3aMOBILHMKIB i
3arnoBifHWUX 30H.

Lo > go MrIC, To aBTopu pobotu [3] BUainsaoTb n'atb
6N0KIB NPUPOAOOXOPOHHOT reorpadiyHol iHhopMaLiiHOT
cuctemu (MT1C). Tak, MIC Tako>k Mae HakonW4yBaTH iHhop-
Mauilo NPO OCHOBHI MapaMeTpH i XapaKTePUCTUKU TaKKUX
BaXK/IMBUX KOMNOHEHTIB BiocdepH, sk BioLeHO3H, eKOCHC-
TeMH, BiOTONMW Ta eKOTOMNM, flaHi PO CTPYKTYPY | XapaKTepHi
ocobnueocTi naHfwadTis Ta BOAHWUX eKocUcTeM (nioLwi Ta
OCHOBHI XapaKTepPHUCTHKH NiCiB, NYKiB, BOLOMMMLL, 3aN0OBif-
HWX 30H Towwo). Ycio iHhopMaLio 06'eaHyIoTb B iHhopMa-
UiMHKHM Macus (nepluunii 610K, pyc. 4), KKK gacTb aMory
OLHUTU CTPYKTYPY NPUPOAHOIO NlaHALaddTy TOrO UM iHLWO-
ro paioHy micta abo perioHy Ykpainu.

Lpyrui 610K faHUX BKAOYAE iHOpMaLLito NPO aHTpo-
NOreHHUM BMJIWB, SIKUK Be3nocepesHbo 3MIHIOE CTPYKTYPY
NPUPOLHUX NaHAWadTiB, NePeTBOPIOOUM iX Y NPUPOLHO-
aHTPOMNOTeHHI NaHAWadTH (TUMKU i NIOLLI arPOEKOCUCTEM,
TUMU i KINIbKICTb MPOMUC/IOBUX Ta EHEPreTUUHUX KOMI/IEKCIB,
HaceJsieHi MYHKTH TOLLO).

Mepwi nsa 610KK MicTATb iHOPMaLLito, 3a LONOMOrolo
SIKOT MOXKHa OLLiHWUTH | CTPOTrHO3YBAaTH 3MiHU B CTPYKTYpPi OC-
HOBHMWX NPUPOAHHUX KOMIMOHEHTIB i NPUPO LHO-aHTPOMOTeH-
HWX NaHALWATIB, LLO MA€ BE/IMKE 3HAUYEHHS A1 BU3HAUEH-
HSA €KOJIOTIYHOT EMHOCTI Ta CAMOOYUCHOT 3JaTHOCTI AOCAIA-
YKYBaHUX NMPUPOLHUX CUCTEM.

HOMaHITHUX 3axofie — Bif OOrpyHTY-
BaHHSI KPUTEPIiB | MOKA3HUKIB OLHKH
CTaHy HaBKOJIULIHbOTO CEPEfOBHLLA O
CTBOPEHHS €/IEKTPOHHWUX KapT YCiX pe-
rioHis, Wo nepebysBaloTb Nif HeraTus-
HUM @aHTPOMNOreHHUM BNAUBOM, abo
KOHKpeTHOI MicueBocTi. Lie sonomoske
OonepaTUBHO BUSIBISITU HErATUBHI 3MiHMU,

1 610k

THITH €KOCHCTEM,
nanamadTis, 6i0TOMIB,
TUIOII] JTICIB, JIYKIB,

2 010K 3 6ok
MIPOMHCIIOBI 00’ €KTH, BUJIU 1 KOHIIGHTpALiT
HaceJeHi yHKTH, 3a0pyIHIOBATILHUX

arpo €KOCuCTeMu PCUYOBHH, IIOHyCTI/IMi

IO CMOCTEepIralTbCsA HUHI | MOXYTb l

NPOSIBUTUCH Y MaWBYTHLOMY B CTPYKTY-
pax Ta hyHKLiOHaNbHUX OCOBMBOCTAX
NPUPOLHUX KOMMJIEKCIB; HAKOMUYYBaTH

BOJIOMM TOILO TOLIO KOHIIEHTpaLil 11s
(xapakrepucTuka (xapaxTepucTuka eKocucTeM (aHATITHIHO-
CTPYKTYPH [IPUPOTHOTO AQHTPOTIOTEHHOTO JIOBIIKOBA iH(pOpMALLis)
nanamadTy BIUIUBY)
4 6ok

mporpaMHe 3a0e3MeyeHHsl, aIrOPUTMHU PO3PaXyHKIB

i aHanizyBaTH HeobXiaHi obcsaru ekono-

|

riyHoi iHcpopmalii, NpuB'a3aHoi fo reo-
rpagpiyHUX KOOpAMUHAT; MPOBOLUTH

CHCTEMa EKOJIOTIYHOT OLIHKH, TIPOrHO3YBaHHS Ta YIIPABITiHHSI

5 6ok

JIOKa/ibHe KapTorpadyBaHHS OKPEMMX
PaNoHiB i PerioHiB 3eMHOI NOBEPXHi 3
MEeTOH BU3HAUEHHS 3MiH OCHOBHHX KO-

Puc. 4. Bnok-cxema npupoao00XOPOHHOI reorpadiyHoi

iHpopmauiiHoi cucremu
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TpeTiit 650K faHOT iHOPMaUIMHOT CUCTEMU MICTUTb
OaHi npo 3abpyAHEHHS BOAH, NOBITPSA | FPYHTIB HAMLLKIg K-
BiLLMMH | TOKCUYHUMHU PEUOBUHAMM, HA OCHOBI SIKUX BU3Ha-
YaloTb piBeHb HAKOMWUUYEHHS LIUX PEYOBHH Y Pi3HUX KOMMO-
HeHTax 6iocdepu Ta B OKPEMHUX OpraHiamax.

YeTtsepTHit 650K 06'eaHye iHhopMaLlito i 3a Jonomo-
roto BifNOBiAHOro NPorpamMHoro 3abesnedyeHHs NoB'A3ye
nepwi Tpu 610KK B iHPOpMaLiHHO-LOBILKOBY NigCUCTEMY.

OcrtaHHi# n'aTui 610K hopMYE NiJCYMKOBY €KOIOTiUHY
OLIHKY CTaHy EKOCUCTEM, a TaKOX, BUKOPUCTOBYIOUU Pi3Hi
pPO3pOBATH peKoMeHAaLiT A1 ONTUMANBHOMO YNPaBiHHA
CTaHOM HaBKOJIMLWHbOro cepepoulla. [pu ubomy nepepn-
6ayaeTbcs, WO ONTUMI3aLisf NapaMeTpiB HAaBKOJMLLHLOIO ce-
penoBULLA 30iMCHIOETbCS LUISIXOM MOCTAaHOBKH YACENIbHOTO
€KCMNepUMEHTY 3a Po3pOobAEHUMHU PiI3HOMAHITHUMU CLEeHa-
pismu. B sikocTi KpuTepito onTUMi3auii NponoHyoTb y
BiNbLIOCTI BUNAAKIB PO3rNsAaTH MiHiMyM piBHA 3a6pyaHeHb
y BiANOBIAHIN eKOCUCTEMI.

Hana ctpyktypa [MMNC nae 3amory ouiHUTK eKonoriuHy
cuTyauilo B MeBHOMY PanoHi K 3 Nornsny BU3HAUYEHHS
CTPYKTYPH i €KOIOTIYHOT EMHOCTI NPUPOAHUX KOMINJIEKCIB,
TaK | CTOCOBHO 3abpy[HEHHS BCiX KOMMOHEHTIB Biocde-
pH.

Y LaHOMY KOHTEKCTI Cif, OKPeMO 3YMUHWTUCH Ha Mu-
TaHHi hopMyBaHHs 6a3 gaHWX eKosorivHOI iHpopmauii.

3a3HaunMmo, Lo pe3ynbTaTh 06pOoOKH NOYATKOBOT €KO-
JIOriyHOT iHgpopMaLlii 3a 4ONOMOroto KOMN'IOTEPHOIO MOoAe-
JIIOBaHHSA € iH(hopMaLli€to, WO MaE eKOHOMIYHY 3HAUUMICTb,
OCKIi/ZIbKWM Ma€ peKoOMeHAaUiIMHI acnekTu.

Pocincbkuit gocnighuk M.Kpacc akueHTye yBary Ha He-
006XifHOCTI po3poBKKU KoHUeNLii 6a3u AaHKUX eKoNoriYHOol
iHcbopMallii, Ha OCHOBI sIKOT MoKHa 6yno 6 BM3HauaTw
CTYNiHb €KOJIOTiYHOT CTIMKOCTI perioHiB. IHdopMauis Mae
OyTv NigroToBEHa | afanToBaHa 4O BUKOPUCTAHHSA Y BigMno-
BiZlHUX MaTeMaTUUYHUX MOLENAX eKOOr0-eKOHOMIUYHUX CH-
cTem.

[Hana koHuenuis nepeadayae HassBHICTb JBOX B3aEMO-
3B'SI3aHMX PIBHIB:

— nNepBUHHA eKOoJIoriYHa iHhopMaLis NPO NPUPOLHY i
TexHoreHHy oOCTaHOBKY TepUTOpIN (ba3a noyaTKOBOI eKo-
noriyHoi iHdpopmalii). Cloiv TakoX BifHOCHUTbCS iH(hopMa-
Lif NpPo MeXi eKOJoriYHOT CTIMKOCTI KOHKPETHUX OiNsHOK
No HaMBiNbL XapaKTEPHUX A5 HUX NPUPOAHUX Npouecax;
6a3u faHuX No HassBHUX BiAXUNEHHAX Bifi eKOOriYHOI PiBHO-
Baru i 3abpyaHeHHsX HaBKOJIMWHbOro cepeposuwa. Oc-
TaHHI NOBUHHI MICTUTU OKNAAHUHU €IeMEHTHWH | KiJIbKiCHUM
aHasli3 iCHylouUMX gyKepes i HakonuueHb 3abpyaHIoBaNbHUX
PEeuYOBUH;

— BignosigHa 6a3a faHux, Lo TapUgIKyE perioHu, saKi
6epyTb yyacTb y rocnofapcbKux 3B's3Kax, Tak 3BaHOI po3-
paxyHKOBOI iHpopMaLii, LLLO CTBOPIOETLCS HA OCHOBI 06PO6-
KW €KOJIOTiYHOT iHpopMaLlii nepLioro piBHA 3a 4ONOMOro
KOMMeKcy MateMaTuuHux mogenen [11].

MpoTe, HOBWM MigXip BO OLiHKK €KOJIOTiIYHOI iHdhOop-
Mauii BUMarae npoBefeHHS AOCHIAXKEHb WOAO BU3Ha-
YeHHS 11 poni i Micua B EKOHOMIL | HAaBiTb BBEL,EHHS HO-
BUX €KOHOMIUHWUX KaTeropin, axki 6esnocepeaHbo nos's-
3aHi 3 eKoJori€lo.

BIMCHOBKMU

Omxe, MOLEeNOBaHHS EKOCUCTEMH BEJIMKOIO MiCTa, PO3-
pobKa afeKBaTHUX HOro Moienen 103BOUTb 3iHCHIOBATH
yNpaBniHCbKWI BMNJIMB Ha 3arpo3/MBi TEHAEHLLiT B HABKOULLI-
HbOMY CepeoBHLLi, 3a6e3MNeUnTH HaNEeXKHWI PiBEHb EKOJI0-

riyHOi Ge3neKu, BUPILIEHHS eKOOTUHMX NPOBIeM TEXHO-
reHHO-HaBaHTaXXeHMX MiCT.

B ymoBax ekoioriuHoT Kpu3m, sika Habupae 06epTis, cy-
YaCHUW CTaH eKOCUCTEM SIK pe3y/sibTaT TEXHOrEHHOI Aii Ha
HaBKOJIMLLHE cepefoBULLe NnoTpebye ocobnusoi ysaru. Mpu
LUbOMY OCOB/IMBO BaXK/IMBUM € HE TiJIbKW BBELEHHS KOPCT-
KUX CTaHOAPTIB, a M iX nonepepaxyBasibHe yxBaneHHs. Oc-
HOBOIO BUPOOIEHHSA CTaHAAPTIB | HOPM € eKoJloriuHa iHpop-
MalLlisi, iKa JIEXKUTb B OCHOBI EKOJIONYHOrO MOHITOPUHTY i B
OCHOBI iH(hopMaLiiHOro 3abesneueHHs.

Wupoke BnposagskeHHs MINC notpebye po3pobku
Bif,NOBiAHMX a/ITOPUTMIB, MPOrPaMHOr0, TEXHIYHOI O, OpraHi-
3auiMHoro 3abesneyeHHs, WO i € NPeaMEeTOM NoAasbLIMX
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