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AHOTALUS

IleBuyk O.B. IngopmauniiiHa cucremMa reOMOHITOPMHIY PAHOHIB BILUIMBY
NOJIITOHIB 3aXOPOHEeHHs TBepaAuX nodyToBux Binxonis — Kpaiidikaniiina HaykoBa

npans Ha NpaBax pPyKoIucy.

HMucepranis Ha 3700yTTa cTymneHs JaokTopa (dinocodii 3a daxom 122
«Komm’rorepHi Hayku» — [HCTUTYT TeIeKOMyHIKaLii 1 I100aIbHOro 1HGOPMaLIHHOTO
npoctopy. HanionaneHoi akanemii Hayk Ykpainu, Kuis — 2025.

Y nucepramiiiHii  poOOTI BHUPINMIEHO HAyKOBE 3aBAAaHHS, PO3POOJIEHHS
1H(pOpMaIIHO-aHAIITUYHOI CUCTEMU MOHITOPHHIY €KOJOTIYHOrO BILIMBY IOJITOHIB
TBEPIUX MOOYTOBUX BIAXO/IIB 13 3aCTOCYBAHHAM Cy4aCHHUX 1H(OPMALIMHUX TEXHOJIOT1H:
reoiH(oOpMalifHUX CUCTEM, TUCTAHIIIHHOTO 30HAYBaHHS 3eMJll, aBTOMAaTHU30BaHOTO
aHajizy JaHuX 1 udpoBOro MojentoBaHHs. [HTerpalis HUX IHCTPYMEHTIB J03BOJIMIIA
3a0€3MeUNTH  BUCOKOTOYHE  OI[IHIOBAHHS  €KOJIOTIYHOTO  CTaHy  TEpUTOPiH,
MIPOTHO3YBaHHS PU3HKIB 1 OOIPYHTYBaHHS PIllIEHb 11010 MIHIMIi3alli BIUIUBY MOJITOHIB
Ha JTOBKIJLJIS.

Y Berymi OOTpYHTOBAHO AaKTyaldbHICTh POOOTH, Ta 3B’SI30K 3 aKTyaJbHUM
HampsMOM HAyKOBO-TEXHIYHOI MOJITHUKUA YKpaiHu, cHopMysibOBaHI MeTa Ta 3ajadl
JOOCHIKEHb, PO3KPUTO HAYKOBY HOBU3HY Ta MPAaKTUYHY LIHHICTH pPOOOTH,
MPEACTABJIEHO 11 3arajbHy XapaKTEPUCTHUKY.

Y nepmioMy po3aiii aucepTamiiHoi poOOTH 31HCHEHO KOMIUIEKCHUHN aHami3
HOPMATHUBHO-TIPABOBUX OCHOB  OpraHizaiii CHCTEMHU YIPaBIIHHS  TBEPAUMHU
noOyTOBUMU BiXoJaMH B YKpaiHi, BUBHAYEHO POJb 1 MEPCHEKTUBUA BUKOPUCTAHHS
1H(pOpMaLIHHUX TEXHOJIOTIH y Mpolecax eKOJIOTi4HOro MOHITOpUHry nomiroHis TIIB.
Oco06nuBy yBary MNpUILIEHO PO3BUTKY T€OIH(POPMAIIMHUX CHUCTEM, NUCTAHIIAHOTO
30H1yBaHHS 3emuTi, O€3MIIOTHUX TEXHOJOT1HM Ta iX 1HTerpauii y CUCTEMH €KOJIOT14HOT
oesnexu. [IpoananizoBaHO MIXKHApOJHUN TOCBiA, 30kpeMa ctpaterii kpain €C y chepi
MOBOJUKEHHS 3 BIAXOJAaMH, 1 BHU3HAYEHO KJIIOYOBI HAMNpsIMU BJIOCKOHAJICHHS
BITUM3HSIHUX MIJXOJIB 13 3aCTOCYBaHHAM IU(pPOBUX TexHoJorii. HaBeneHo cyuacHi

MIIXOAW JI0 MOHITOPUHTY CTaHy CMITT€3BaJuI] Ta MOJITOHIB, 10 0a3yrThCs Ha
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O0E3KOHTAKTHUX Ta KOHTAKTHUX METOJIaX OTPUMAaHHS eKoJIoriyHO1 iH(dopMalii. Po3ain
MIJIKPECIIIOE BaXKJIUBICTh TMEPEXO0Jly J0 BUKOPUCTAHHS 1H(OpMaIiitHO-aHATITUYHUX
maThopM Uil TIATPUMKHA MPUUHATTS PilleHb y cdepl MOBOMKEHHS 3 BIAXOJaMH B
VYkpaini.

Y apyromy po3mijii  po3riSiAalOTBCS  METOJOJIOTIUHI  OCHOBU  TMOOYIOBH
IHTETPOBAHOT CHUCTEMHU YMPABIIHHSA IOJITOHOM TBEPAUX MOOYTOBUX BIAXOAIB 3
BUKOPUCTAHHSAM JaHUX JUCTAHIIIHOTO 30HAYBaHHA 3emili Ta reoiH(opMaiiitHux
cuctreM. OmucaHO aNrOPpUTMHU 3HIMAHHS TIOJITOHIB 3a JOMOMOTOI O€3MUIOTHHUX
JMITaTbHUX amapaTiB Ta TEXHOJIOTIi CTBOPEHHS OpTO(OTOIIAHIB 1 HUPPOBUX MOjeneH
penbedy , 10 JO3BOJAIOTH 3/IIMCHIOBATH TOYHUM MPOCTOPOBUM aHAli3 Ta BU3HAUCHHS
o0'emiB cMiTTeBuX Tul. [lpeacTaBieHo pe3ynbTaTH €KCHEPUMEHTAIbHUX JOCIIIKEHb
31010yHIBCHKOTO MOJITOHY TBEIXUX MOOYTOBUX BIJXO/11B, TOPIBHSHHS PI3HUX METO/IIB
nooynosu 1udposux moaenen (TIN ta GRID), ix TodHICHI XapaKTEepUCTUKH Ta BILIUB
Ha oOuucieHHs o00’eMiB. 3ampoNOHOBAHO PEKOMEHJalli o0 Opraxizaiii
reoiH(OpMaliifHOTO MOHITOPUHTY B aKTUBHHMU TepioJ eKCIUTyaTallli MOJITOHIB,
BKJIIOYAIOYM MOHITOPUHT TEeMIEpaTypHHX peXuMmiB, Oiorazy Ta (UIbTpary.
BukopucranHs CynyTHUKOBUX Ta T€OIH(GOPMAIIMHUX CHUCTEM TEXHOJOTI 3HAYHO
MiJIBUILY€ €(EKTUBHICTh €KOJIOTIYHOTO KOHTPOJIIO MOJIITOHIB, 3a0€3Meuye MOXKIUBICTh
Bi3yasizailii 3MiH Ta IPUHHATTS OOTPYHTOBAHUX PIIIEHB JJISI MiHIMI3aI[li HETATUBHOTO
BIUIUBY Ha JIOBKIJUIS.

Y TperboMy po3aii pO3rIAHYTO 1H(QOpPMAIINHY TEXHOJOTII0 MOJIETIOBAHHS
€KOJIOTIYHUX MPOLECIB Ha 3/10JI0yHIBCBKOMY MOJITOHI TBEPAUX MOOYTOBUX BIJIXOJIB.
OcHoBHa yBara mnpujAlIeHa I1HTErpaiii reoiH@opMaliiHUX CHCTEM, TEXHOJOT1H
JTUCTAHIIITHOTO 30HAYBaHHS 3€MJli, aBTOMAaTU30BAHOIO aHAII3y €KOJOTITYHUX JaHUX 1
U(PPOBOTrO MOJEIIOBAHHS JUIsI MOHITOPUHTY BIUIMBY TIOJIITOHY HAa KOMIIOHEHTH
JOBKULIA — IPYHTH, BOJIHI pecypcH, atMochepy Ta OiopizHoMaHiTTs. [IpencraBieHo
METOJUKY BHUKOPHCTaHHS JaHUX CYMYTHUKOBOIO MOHITOPUHTY JUIsl OLIHKUA 3MiH
F€OMETPUUHUX XapaKTePUCTUK MOJIITOHY, 3M1ICHEHHS TEMIEPATYPHOTO
KapTorpadyBaHHs Ta BUSIBJICHHS MOTEHUINHUX 30H €KOJIOT14HOT HeOe3neku. OcobinBa

yBara TMpUIUISETbCS aHamizy poii 1HOpMalmiHUX TEXHOJOriH y MiHIMI3aMil
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HETaTUBHUX HACIIJIKIB AISJILHOCTI MOJIITOHY, BOPOBAXKEHH1 3aXO0/1B 11010 peadiiTaiil
TEpUTOPIN, onTumizailii OyJIBHUIITBA HOBHUX IOJITOHIB Ta CTBOPEHHI HU(POBUX
€KOJIOTTYHMX TIaTGopM Jisi ONEpPaTUBHOTO YIpaBIiHHS pu3ukamMu. [HopmaliiiHi
TEXHOJIOT1i PO3MISIAAIOTBECS  SIK  KIIFOUOBHM  €JIEMEHT CHCTEMHOI0 TMIAXO0ay 10
€KOJIOTIYHOTO MOHITOPUHTY, MPOTHO3YBaHHS Ta YIPaBIIHHS CTalUM PO3BUTKOM
TEPUTOPIH 13 MIABUIEHUM TEXHOTEHHUM HAaBAHTAXKCHHSIM.

Y 4deTBepTOMY PO31ilJIi OOIPYHTOBAHO KOHIIEMIIIIO CTBOPEHHS Ta YOCKOHAJIECHHS
1H(popMaIiitHO-aHATITUYHOT CUCTEMU MOHITOPUHTY HJig TepUTOpii 370JI0YHIBCHKOTO
MOJIITOHY MOOYTOBUX B1JXO/11B. BpaxoBy0ur BUCOKI €KOJIOTTYHI PU3UKHU Ta CKIIA/IHICTh
TEXHOT€HHOTO HAaBaHTaXEHHS, B po0oTi chOPMYJILOBAHO CTpPATETiuHI 3aBIaHHS
MOHITOPUHTY JIOBKIJUISI, CEpel SIKMX BU3HAUYEHO HEOOXIJHICTh CIOCTEPEKEHHS 3a
reoIMHaMIYHUMHU MPOIIeCaMu, IKICTIO IPYHTIB, TOBEPXHEBUX 1 MIA3€MHUX BOJ, CTAHOM
MPOMUCJIOBUX BIJXOJMIB Ta €K30T€HHHUX 3MIH pelbedy. Po3pobieHo crpykrypy
1H(pOpMaIIIHO-aHAJIITUYHOI CHCTEMH MOHITOPHMHIY, fKa BKJIIOYae MOIyJdi 300py,
o0poOKH, aHamizy, Bi3yamizamii JaHUX Ta MIATPUMKA TPUUHATTS pIillieHb. Y
JOCIIIPKEHHI PO3KPUTO BAXJIUBICTH 1HTErpaiii reoindopmainiitnux cucrem (QGIS),
BIPOBA/IP)KCHHSI CEHCOPHUX TEXHOJOTIM 1 3acTOCYBaHHS CYyYacHUX MIAXOJIB J10
MPOTHO3YBAaHHS €KOJOTIYHMX PU3UKIB, 30KpeMa 3 BHUKOPUCTAHHSIM METO/IIB
MaTeMaTUYHOTO MOJIEIIOBaHHA Ta MAIIMHHOIO HaBYaHHA. Po3ainl  MICTUTH
OOTpYyHTYBaHHS €TalliB CTBOPEHHS 1HPOPMAIIHHO-aHATITUYHOI CUCTEMU MOHITOPUHTY,
aHaji3 MOTEHIIMHUX PHU3UKIB 11 (PYHKIIOHYBaHHS Ta MPOIMO3UIlII IIOJ0 IHTErparii
U(PPOBUX PILIEHb Y CUCTEMY JIOTICTUKHU 300py 1 COPTyBaHHS MOOYTOBUX BIJIXOJIB Ha
ocHoBl TexHousorid Intepuery peueit (IoT) 1 RFID-igenTudikamii. 3anpornoHoBana
CUCTEMa CIPUATHME MIABUIIEHHIO €(PEKTUBHOCTI YIPABIIHHS €KOJOTTYHOI 0E3MEKOI0
MOJIITOHY Ta MPUIIETJINX TEPUTOPil, MO3BOJISIIOYM OINEPATUBHO pearyBaTh Ha 3MIHU
CTaHy JOBKULIS Ta po3pOOJIATH HAYKOBO OOTPYHTOBAHI 3aX0/AH 3 HOTO 3aXUCTY.

Kurouosi cioBa: iHdopMaliitHi TEXHOJIOT11, IHTErpOBaHOI CUCTEMHU yIIPaBIiHHS,
reoiHdoMalliiiii cuctemu, 1H(GOPMAIIHHO-aHATITUYHE 3a0€3MEeUeHHs, MPOrpaMHe
3a0€3Me4eHHs], MOJIroH NOOYTOBUX BIAXOMIB, YIPABIiHHSA E€KOJOTIYHOK OE€3IEKOl0,

CIEKTPAJIbH1 KaHAIU, IU(PPOBE MOJICITIOBAHHS.



ANNOTATION

Shevchuk O.V. Information System for Geo-Monitoring of Municipal Solid

Waste Landfill Impact Zones — Qualification research manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty 122 "Computer
Science" — Institute of Telecommunications and Global Information Space, National
Academy of Sciences of Ukraine, Kyiv —2025.

The dissertation addresses the scientific problem of developing an information-
analytical system for monitoring the environmental impact of municipal solid waste
(MSW) landfills using modern information technologies: geographic information
systems (GIS), remote sensing (RS) of the Earth, automated data analysis, and digital
modeling. The integration of these tools has enabled highly accurate assessments of the
environmental condition of territories, risk forecasting, and substantiation of decisions
aimed at minimizing the impact of landfills on the environment.

The introduction substantiates the relevance of the study and its connection with
the current direction of Ukraine's scientific and technical policy, formulates the research
goals and objectives, reveals the scientific novelty and practical value of the work, and
presents its general characteristics.

The first chapter of the dissertation provides a comprehensive analysis of the
regulatory and legal framework for organizing the MSW management system in
Ukraine, defines the role and prospects of using information technologies in the
processes of environmental monitoring of MSW landfills. Special attention is paid to
the development of GIS, RS, unmanned technologies, and their integration into
environmental safety systems. International experience, particularly EU waste
management strategies, is analyzed, and key directions for improving domestic
approaches using digital technologies are identified. Modern approaches to monitoring
the condition of landfills and dumpsites based on contactless and contact methods of
obtaining environmental information are presented. The chapter emphasizes the
importance of transitioning to the use of information-analytical platforms to support

decision-making in the field of waste management in Ukraine.
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The second chapter considers the methodological foundations for building an
integrated MSW landfill management system using Earth remote sensing and GIS data.
It describes the algorithms for landfill imaging using unmanned aerial vehicles (UAVs)
and technologies for creating orthophoto maps and digital elevation models (DEM),
which allow accurate spatial analysis and calculation of waste body volumes. The
chapter presents the results of experimental research on the Zdolbuniv MSW landfill,
comparing different methods for building digital models (TIN and GRID), their
accuracy characteristics, and their impact on volume calculations. Recommendations are
proposed for organizing GIS-based monitoring during the active operational period of
landfills, including monitoring of temperature regimes, biogas, and leachate. The use of
satellite and GIS technologies significantly enhances the effectiveness of environmental
control of landfills, enables visualization of changes, and supports informed decisions
for minimizing environmental impact.

The third chapter examines the information technology for modeling
environmental processes at the Zdolbuniv MSW landfill. It focuses on the integration of
GIS, RS technologies, automated environmental data analysis, and digital modeling to
monitor the landfill's impact on environmental components — soils, water resources,
atmosphere, and biodiversity. A methodology for using satellite monitoring data to
assess changes in the geometric characteristics of the landfill, perform thermal mapping,
and identify potential ecological hazard zones is presented. Special attention is given to
the role of information technologies in minimizing the negative consequences of landfill
operations, implementing rehabilitation measures, optimizing the construction of new
landfills, and creating digital environmental platforms for operational risk management.
Information technologies are considered a key element of a systemic approach to
environmental monitoring, forecasting, and sustainable development management in
areas with increased technogenic pressure.

The fourth chapter substantiates the concept of creating and improving an
information-analytical monitoring system for the Zdolbuniv MSW landfill area. Given
the high environmental risks and complexity of the technogenic load, the study

formulates strategic environmental monitoring tasks, including the need to observe
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geodynamic processes, soil quality, surface and groundwater, industrial waste
conditions, and exogenous relief changes. The structure of the information-analytical
monitoring system is developed, including modules for data collection, processing,
analysis, visualization, and decision support. The importance of integrating GIS (QGIS),
implementing sensor technologies, and applying modern approaches to environmental
risk forecasting, including mathematical modeling and machine learning methods, is
disclosed. The chapter justifies the stages of creating the information-analytical
monitoring system, analyzes potential operational risks, and provides suggestions for
integrating digital solutions into the logistics system of household waste collection and
sorting based on the Internet of Things (IoT) and RFID identification technologies. The
proposed system will improve the effectiveness of environmental safety management
for the landfill and adjacent territories, allowing prompt response to environmental
changes and the development of scientifically grounded protection measures.
Keywords: information technologies, integrated management system, geographic
information systems, information-analytical support, software, municipal solid waste

landfill, environmental safety management, spectral bands, digital modeling.
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BCTYII

AKTyaJbHICTh TeMH Aoc/if:keHHss. CTaHOBJIEHHS 1HGOPMAIIMHUX TEXHOJOTIH,
K 0a30BOr0 CTPATETIYHOIO PECYpPCy BU3HAUAE SKICHO HOBHUM PIBEHb F€OMOHITOPUHTY
nofiironis Teepaux nobyroBux Biaxoxis (TIIB). Ix 3acrocyBaHHs 3abesmeuye
MIABUIIECHHS TOYHOCTI OINIHKH €KOJIOTIYHUX PHU3HKIB, ONTHUMI3AII0 CHCTEMHU
VOpaBIiHHS Ta NEpeXiJ [0 MPOTHO3ZHOTO MOJEIIOBAaHHS €KOJIOTIYHUX TMPOILIECIB.
InTerparis reoindgopmaniiinux cuctem (I'IC), auctaHmiitHoro 30HAYBaHHS 3eMIIl
(133), aBTOMaTU30BaHUX CEHCOPHUX MEPEXK 1 TEXHOJOT1 0e3MiJI0THOTO MOHITOPUHTY
CTBOPIOE OCHOBY Jisi (hOpMyBaHHS KOMIUIEKCHOI HU(PpoBOi miaaTdhopMu CTaIOro
yOpaBliHHS BiaxogamMu B YkpaiHi. He3Baxarouw Ha TpanchopmaliiiHi MpoIIECH,
npobiema noBomkeHHd 3 TIIB B VYkpaiHi 3anuinaerbcs HaA3BUYAHHO aKTyaJbHOIO.
3pocTaHHsl OOCATIB YTBOPEHHS BIIXOJIB, HEJOCKOHANICTh MJil0U0i 1H(PACTPYKTYpHU
MOJIITOHIB, 1X HEHaJIeXKHE PO3MIIIEHHS Ta €KCIUTyaTallisi MPpU3BOJATh O MACIITAOHOTO
3a0pyJHEHHS I'PYHTIB, BOAHUX PECYPCIB 1 aTMOC(PEPHOTO MOBITPSI, CTAHOBJISIYH PEATBHY
3arpo3y il 370pOB’S HaceleHHs Ta CcTa0iuIbHOCTI exocucteM. CuctemHe
BIPOBA/IKEHHS IHPOPMAIIHHUX TEXHOJIOT1A B €KOJOTTYHUI MEHEI)KMEHT € KIIFOUOBOIO
YMOBOIO MOJEpHizalii cepu MOBOKEHHS 3 BIAXOJaMH BIJIMOBIAHO 10 CTaHAApPTIB
€sporneiickkoro Coro3y Ta BUMOT HalllOHAJIBHOI CTPATErii CTaJIoro PO3BUTKY.

TeopeTnuHo-MeTOAUYHI WiAX0AW 1IOM0 I1HPOPMAIIMHUX TEXHOJOTIM B
€KOJIOTTYHMX acleKTaX MOBOXKEHHS 3 BIIX0IaMH PO3pOOJISIIUCS y MpalX YKPaTHChKUX
Ta 3apyOlKHUX y4yeHHX. 30KpeMa, cepell YKpPAiHChKUX JTOCHIIHUKIB BapTO BII3HAYUTH
npaiti O. @. bananskoro, [. K. buctpsikosa, I1. T1. bopmescbkoro, C. 1. JloporyHiiona,
B. O. Jlumapenka, B. C. Mimenka, JI. I'. Mensnuka, B. S. llleBuyka Ta iHIIUX, SIK1
O3S AN MUTAaHHS 1HTerpalii 1HGOopMaLitHUX TEXHOJIOTIN Y CUCTEMU €KOJIOTTYHOTO
MOHITOPHUHTY Ta YIpaBliHHS TBEpAUMU nmoOyToBuMH Binxodamu. I'. I'. I'eneryxa Ta 3.
A. MapueHiok JOCHIIKYBaJIM 3aCTOCYBaHHS OlOCHEPTeTUYHUX TEXHOJOTIM Ta
U(PPOBUX IHCTPYMEHTIB ISl MIABUIIEHHS €EKTUBHOCTI MOJITOHHOIO TOCIOAapCTBa.
Cepen cBITOBUX HayKOBI[iB BaromuMu € podotu B. Wilson, D. Wilson, A. Christensen,
G. Tchobanoglous ta J. Pichtel, sixi 3aknanu KoHIenTyalbHI OCHOBH IU(POBOro

CYyHpOBOJly MPOLIECIB MOBOKEHHS 3 BIIXO0JIaMH, BUKOPUCTOBYIOUM TeoiH(pOpMalliifH1
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cucremu (I'IC), nucranmiiine 3onayBanHs 3emui (JI33), mTy4yHWil 1HTENEKT Ta
aBTOMATH30BaH1 CUCTEMH €KOJIOTIYHOTO MOHITOPUHTY. Ixui migxomu BIPOBAKEHO Y
npaktuill 6aratbox kpain €C, a takox CHIA 1 Kananu, ne ynpaiiHHS MOJITOHAMU
0a3yeThCs Ha CUCTEMaX PAaHHbOT'O BUSIBIICHHS €KOJIOTIYHUX PU3UKIB YePE3 CYIMyTHHUKOBI
maTHopMHu.

B ocTtanHi poku HaOyu pO3BUTKY TakKi HAMPSMHU, SIK BAKOPUCTAHHS CYITyTHUKOBUX
JAaHUX BHCOKOI po3/iabHOI 31aTHOCTI (Sentinel-2, Landsat-8, mmatdgopma Copernicus),
1HTerpaiis pe3yJbTariB aepodhoTo3lOoMKH 3 0e3NIOTHUX JiTanbHUX anapatis (BITJIA),
3aCTOCYBaHHS MAIIMHHOTO HaBYAHHS Ta HEUPOHHUX MEPEX I aHAJI3y €KOJOTTYHUX
TpeH1B. 30KpeMa, €BpoIeiicbkke areHTCTBO 3 HaBKOJUIIHBbOTO cepenoBuina (EEA)
aKTUBHO BIIPOBAJPKYy€ AaHAJIITHUYHI MojeNl Ha ocHOBI Big Data nns MOHITOpUHTY
MOJIITOHIB Ta OIIIHKU 3MiH y JOBKULIl. BUKOpUCTaHHS XMapHUX OOYUCITIOBAIBHUX
mnatdopMm, Ttakux sik Google Earth Engine, no3Bossie oOpoOussiTH Benuki 00CsTH
CYyIyTHUKOBOI 1HpOpMaIlii B peaibHOMY 4aci JJisl BUSIBIICHHS O3HAK Jlerpajallii IpPyHTIB,
3MiH BOJJHUX PECYPCIB Ta HAKOMMYEHHS 3a0pyAHIOIOYUX PEUYOBUH.

AHali3 HasBHOI JITEPAaTypu 1 MIXHAPOAHOTO JOCBIAY CBIIYUTH PO T€, IO HUHI
0COOJIMBOI aKTyaIbHOCTI HA0yBa€ CTBOPEHHSI €IMHUX 1HTErPOBAHUX HU(PPOBUX CUCTEM
€KOJIOTIYHOTO MOHITOPUHTY IIOJNIrOHIB 1MoOyToBUX BiaxoniB. lLle mnependaudae
3aCTOCYBaHHS MYJbTHAATOBUX AaHuX [[33, reoindopmaiiiHoro aHamizy, TEXHOJIOT1i
IITYYHOTO 1HTEJIEKTY Ta aBTOMATU30BaHOTO TPOTHO3HOTO MOJICIIFOBAHHS JIJIs1 OI[IHKH Ta
3ano0iraHHs €KOJOTTYHUM pU3UKaM. BogHouac y BITYM3HSAHIM HAYKOBI1M MPAKTHII TOKH
1[0 HEJIOCTATHHO PO3POOJIEHI KOMIUIEKCHI MIAXOAM /10 1HTErpallii TaKuX TeXHOJOTINH y
cucteMu ympasiiHHs mnojiroHamu TIIB, oco6iMBO B KOHTEKCTI MOCTKOH(IIKTHOI
BiIOyI0BM Ta ajanrailii g0 cTtaHgapTiB €Bponelicbkoro Corozy. lle oOymosioe
noTpedy B MOJANbIIMX  JOCHIDKEHHSIX, CIPSAMOBAaHUX HA  BJIOCKOHAJICHHS
MaTeMaTUYHUX MOJIENeH, anrOpuTMIB 00pOOKH €KOJIOT14HOT 1H(OpMaIllii Ta MPAaKTUIYHUX
MEXaHI13MiB BIIPOBA/KEHHS F€01H(POPMALIIITHIUX TEXHOJOT1H y CUCTEMY MOBOJIKEHHS 3
nMoOyTOBUMHU BiIXOJaMU B YKpaiHi.

AKTyaJbHICTH 00paHOro HANpsiIMy 00yMOBJIEHA HEOOX1THICTIO PO3POOKHU €MHUX

METOJUYHUX TIAXOJIB 1 aJropuTMIB OIliHIOBaHHA BIUIMBY mnoniroHiB TIIB Ha
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HABKOJIMIITHE CEPEJOBUIIE 13 3aJyUYCHHSIM CYYaCHUX TEXHOJIOTIYHUX PIIIEHb, 110
0COOJIMBO BaXKJIMBO Y KOHTEKCTI MICISIBOEHHOTO BITHOBJIEHHS Y KpaiHU Ta IHTETpalii 10
€BPOIEUCHKOT0 IPABOBOTO MPOCTOPY.

Merta i 3aBAaHHs q0cJaiIKeHHsl. MeToro gucepTaiiiHoi poOoTu € po3poOIeHHs
€IMHOT CHUCTEMHU MoOJeNied Ta METOJIB 00poOKM iH(popMalii IMoa0 3a0pyTHEHHS
MICIIEBOCTI B aBTOMATH30BaHIl CHUCTEMI €KOJOTIYHOTO KOHTPOJIIO PANOHIB BIUIMBY
MOJIITOHIB 3aXOPOHEHHS TBEPAUX MOOYTOBUX BIIXOMIB JUIsl YTOYHEHHS MPOTHO3HUX
OI[IHOK 1 MIATPUMKHU MPUUHSTTS PIllICHb.

JI71s1 JOCSITHEHHS TOCTABJICHOI METH BUPIITYBAJIUCS TaKl 3aBIaHHS:

- aHaJI13 Cy4acHOT'0 CTaHy r€0eKOJIOrYHOr0 MOHITOpHUHTY nojiroxis TTIB;

- pO3pO0eHHsT MaTeMaTU4YHOi MOJEJIl PpEerioHajJbHOi I1HTErPOBAHOI CHUCTEMU
yIpaBJiiHHS TOOYTOBUMHU BIJIXO/IaMU;

- IOCJIIKEHHS. €KOJIOTIYHOTO BIUIMBY 340J0yHIBCbKoro mnoisirony TIIB Ha
MPUJIETIIl TEPUTOPI;

- CTBOPEHHSI aJITOPUTMIB MOOYJ0BU 1HQOPMAIIHHOI TEXHOJIOTIi MOHITOPUHTY 3
Bukopuctanusm ['1C 1 J133;

- YIOCKOHAQJICHHSI METOJIB COPTYBaHHS 1 OOpoOKHM MOOYTOBHX BIAXOAIB Ha
perioHabHOMY PiBHI;

- hopMyBaHHS TEXHIYHMX PIIIEHb JJIsl BIPOBAJKEHHS 1HTErPOBAHOI CHUCTEMU
€KOJIOT14HO1 0e3MeKr Ha OCHOBI IU(PPOBOTO MOHITOPHUHTY.

006’€exkTOM 0CTIIAKEHHS € €KOJIOT1UHI Mpolecu 1HPOopMaIiiHO-KOMYHIKAI[IMHIX
TEXHOJIOTIA,I0A0 3a0pyJAHEHHS HABKOJIMIIHBOTO CEpPENOBUIA B  pe3yJbTaTi
(yHKIIIOHYBaHHSI MOJIITOHIB 3aXOPOHEHHS TBEPAUX MOOYTOBUX BIIXOIB.

IIpeameTom aocC/IiIKeHHSI € MOJEINI, alrOPUTMU Ta iH(OpMaIliiiHl TEXHOJIOT1i
MOHITOPUHTY, TIPOTHO3YBaHHS 1 MIATPUMKHU YIPABIIHCHKUX pillieHb y cdepi
ekoJoriuHoi 0e3neku nosiroxis TTIB.

Metoan AocaiKeHHs. Y TpOLEC] TOCHTIIKEHHS 3aCTOCOBYBAJIUCA CHUCTEMHMI
MiIX17, METOAUM  TEOPETUYHOTO  aHalizy, MaTEeMaTH4YHOr0  MOJCJIFOBAHHS,
reoiH(opMaliifHOro aHami3y NPOCTOPOBUX JAHUX, METOAM JTUCTAHIIIHHOTO 30H/TyBaHHS

3eMJIi, a TAaKOXK METOJM aBTOMATH30BaHOi 00OpoOKku ekoJoriuHoi iHpopmailii. OCHOBY
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METOJI0JIOTIi CTAaHOBUTH 3aCTOCYBaHHS 1HGOPMAILIMHUX TEXHOJOTIH s 300py,
iHTerpaiii, oOpoOKU Ta Bizyasizallii JaHUX 00 CTaHy HABKOJMIIHBOTO CEPEIOBUIIA
y 30Hax BIUKMBY noJiroHis TIIB. Bukopucrtano MeTonu aHaiizy 1aHUX BETUKUX 00CSTIB
(Big Data), mMamuMHHOTO HaBYaHHS JJisl BUSIBIICHHS 3aKOHOMIPHOCTEH MOIIUPEHHS
3a0pyHIOIOYUX PEUYOBUH, MPOCTOPOBOrO MojaentoBanHs y cepenoBuill [1C Ta
JUCTaHIIMHOTO MOHITOPUHTY 13 3aJy4YE€HHSAM JIaHUX CYIyTHUKOBOI 3iloMku i1 BITJIA.

3B's130k po0OTH 3 HAYKOBHMH NpOrpaMamMu, IJiaHamu, Temamu. Haykosi
pe3yabTaTH AUcepTallli OTpUMaH1 B MeKaxX MporpaMu HayKOBO-JOCHI1IIHUX pOOIT Ha 0a3i
[HCTHTYTY TenekoMyHiKalii 1 rmodanbHOro iHpopMaliiHoro npocropy HaiionanbHoi
akazemii HayK YKpaiHu Ta peasni3oBaH1 y chiBIpalli 3 MiHICTEpCTBOM PO3BUTKY IpOMaJ]
Ta TepuTopiit Ykpainu Ha npots3i 2020-2025 pokis..

HaykoBi pesynbratu aumceprailii OTpUMaHi B MeXaxX MOporpaMud HayKOBO-
JIOCIIIHUX poOIT Ha 0a3i [HCTUTYTy TeneKOMyHIKalll 1 TI100adbHOT0 1HPOPMALIHHOTO
npoctopy HamionanbHoi akajgemii Hayk YKpaiHM Ta peaii3oBaHl y TeMaTHUKaX:
«Po3pobka 3aco6iB 1H(pOpPMAIIHHO-aHATITUYHOI MIATPUMKH 3aBJaHb 3a0e3IMeUeHHS
CTIMKOCT1 00’ €KTIB KpPUTHUYHOI 1HGPACTPYKTYPH B PETIOHAIBHINA COIIOEKOCHCTEMI 3a
YMOB 3pOCTaHHS MPUPOJHHMX, TEXHOTE€HHUX 1 comanbHux 3arpo3» (Ne [JIP
0121U0109216), «Po3pobka 00UYHCIIOBAIbHUX TEXHOJOTIM Ta METOJIB MOJSIIOBAHHS
JUIsL JOCHIKeHHST HecTamioHapHux mpoueciB.» (Ne PK 0116U000793 nepxaBHO1
peectpaiiii) «Po3pobka iHpopMaIiiiHOT TEXHOJOTIT MOJEIIOBAHHS 1 MPOrHO3yBaHHS
PO3BUTKY COIIaJIbHO-EKOJOTO-€KOHOMIYHUX CHCTEM B YyMOBax HEBHU3HAYEHOCTI,
HecTaiioHapHocTi Ta pusuky» (Ne JIP 0121U100132).

«Po3pobka Ta aHami3 3aco0iB TEOPETUKO-ITPOBOTO MOJIEIIOBAaHHS CTpaTerii
30a1aHCOBAaHOTO TEXHOJIOTTYHOTO po3BUTKY Teputopiit» (Ne PK 0116U000796
JEep>KaBHOI peecTparllii); B MeXKax HayKOBO-JOCHIAHOI pobotn «JlociimkeHHs
ACUMUISLIAHOIO TOTEHLIAly TOBEPXHEBUX BOJ, TE€OJIOTIYHOIO CepeloBUIIa Ta
npuzemMHoi atMochepu B ymoBax TexHoreHezy» (Ne J[P 0113U004982)., 3akony
VYkpainu «I[Ipo ocHOBHI 3acajiu (CTpaTeriio) AEP:KaBHOT EKOHOMIYHOT MOTITUKH Y KpaiHU
Ha niepiof 10 2030 p.», nporpamu €Bporneichkoi «3enenoi yroau».HaykoBa HOBU3HA

OJlep>KaHUX PE3yJIbTATIB.
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Yoockonaneno wmateMaTH4HY MOJIEJIb PEriOHATBHOI I1HTETPOBAHOI CUCTEMU
yIpaBliHHSI TOOYTOBHUMH BIIXOJaMU HAa OCHOBI METOJIB OOpPOOKH MPOCTOPOBO-
exonoriunux ganux y I'lC-cepenoBuiii.

Bnepuie 311iiCHEHO KOMIUIEKCHUHM aHaii3 3a0pyAHEHHS IPYHTIB Y 30HI BIUIUBY
nonirony 3ao0Bouiskoro TIIB 13 BUKOpUCTaHHAM METO/AIB AUCTAHIIIIHOTO 30HTyBaHHS
Ta PEHTT€HO(ITyOPECEHTHOrO aHa3y.

Bnepuwe po3pobneHo iHPopMaIliiHy TEXHOJIOTII0 0araToiapoBOro MOHITOPUHTY
CTaHy BOJHUX peCypciB, II0 IMependayae IHTETpallil0 pPe3yJabTaTiB HATypPHUX
BUMIPIOBaHb, CyNyTHUKOBUX 3HIMKIB Ta reoiHpopMaIiiiHux 6a3 JaHuXx.

Yoockonaneno nigxoau a0 nuppoBOTO MOJEIIOBAHHS TEMIEPATYPHOTO PEKUMY
CMITTE3BAJIUII 32 TAHUMU JUCTAHIIIHOTO 30H1yBaHHS 13 3acTocyBaHHsIM Google Earth
Engine Ta iIHCTpyMEHTIB TEIJIOBOI CIEKTPOMETPII.

Habyna nooanvuiozo pozeumky MeTOIUKa OI[IHKM TOYHOCTI BU3HAYEHHS 00’ €My
MOJITOHY TBEpAUX NOOYTOBUX BiAXoMiB 3 BuxkopuctanHsMm bBIIJIA Ha ocHOBI
aBTOMATH30BAHOT'O aHaII3y MYJIbTUCEHCOPHUX E€KOJOTTUHHUX JTAHUX.

IlpakTyHe 3HAYEHHS OJEPKAHUX Pe3yJbTATIB MOJArae y po3poOJeHHI Ta
YIOCKOHAJIEHHI ICHYIOUMX 1 HOBUX 1H(QOpMAI[IHHUX TEXHOJOTIN mepenayi AaHUX s
aJanTUBHOTO YNPABIIHHS 1 MOHITOPUHIY CMITTE3BAJINLL.

3anponoHoBaHl B JOCHIIP)KEHHI METOJMKH, PEKOMEHJaIlll Ta TEeXHOJIOTIYHI
pILIEHHS] MOXKYTh 3HANTH MPAKTUYHE 3aCTOCYBAHHS Y JIsJIBHOCTI OPTraHiB BUKOHABYO1
Bl Ta MICLIEBOTO CaMOBpSAYBaHHA B MeXaxX (OpMyBaHHA Ta peantizailii
CTpaTeriyHUX IporpaM YIpaBliHHS MOOYTOBUMH BIIXOJaMH, PO3pOOJICHHS IJIaHIB
CTaJOr0 COLIAIbHO-€KOHOMIYHOTO PO3BUTKY TEPUTOPiH, 3ampoOBaKEHHS 3aXOJIB 13
3aXHUCTY JTOBKLUIS M 3a0e3leueHHs] eKOJOTiuHoi Oe3rneku HaceneHHs. Kpim Toro, 1mi
PO3pOOKU MOXKYTh OyTH €(peKTUBHO BUKOPHUCTaH1 (axiBISIMU KU TIOBO-KOMYHAJIBHOTO
rocrloJiapcTBa, MpalliBHUKaMH KOMYHaJIbHMX Ta NPUBATHUX MIANPUEMCTB, IO
3IACHIOIOTH €KCILTYaTallilo MOJIITOHIB TBEPANX NOOYTOBUX BIXO/1B, a TAK0K HAYKOBO-
JOCIIIHUMU ¥ MPOEKTHUMHU YCTaHOBaMHU. 30KpeMa, BOHU € aKTyaJIbHUMU Ha eTami
MPOEKTYBAHHS OKPEMHUX €JIEMEHTIB MOJITOHHOI 1H(pacTpyKTypHu, y (a3i akTUBHOT

eKCIUTyaTalii JJisi ONTHUMI3allli MPOIECIB 3aXOPOHEHHS Ta MPOJIOBXKEHHS CTPOKY
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(YHKI[IOHYBaHHS TOJITOHY, IiJ] Yac OI[IHIOBAHHS MOTEHIlaly TeHepallli TeIIoBOi
eHeprii Ta oTpuMaHHs 010Ta3y, a TaKOX JJIs MJIAHYBAHHS 3aXOiB 3 PEeKYyJbTUBAIIIl Ta
cTabu1i3allli TEXHOTEHHO HaBAHTAXKEHUX JUISTHOK. 3apONOHOBaHI aITOPUTMU MOXKYTh
OyTH JIETKO 1HTETPOBaH1 B CUCTEMY YIIPaBJIIHHSA Ha PIBHI OpraHiB MICLIEBOi BJIaIH, 110
CIPUSATUME MIABUIIEHHIO €(EeKTUBHOCTI MPUPOJOOXOPOHHHUX PIIIEHb, 3MEHIICHHIO
€KOJIOTIYHUX PU3MKIB Ta 3a0€3MEUYECHHIO 30aJaHCOBAHOTO PO3BUTKY MYHIIMHAIBHHUX
YTBOPEHb.

[IpakTHyHy ILIHHICTH YTBOPIOIOTH HAYKOBI PE3yJbTaTH AMCEpPTaLli, a TaKOX
pO3po0IeHi mepIoueprosi 3axou 31 cradim3aiii moaironis TIIB.

Pe3ynbraTi aHamizy MpOCTOPOBO-4acCOBMX 3MIH B €KOCHUCTEMax paioHy
310BOMIBKOrO CMITTE3BAIMILNA MYHIUMIAIBHUX BIAXOMIB (370J0yHIBCHKUI paiioH
PiBHeHCBHKOI 00macTi) 3 3acTocyBaHHAM AucTaHLiHUX 1 ['1C-maHux» BUKOpUCTAaHO B
TATBHOCTI  JIMpeKTopaTy MpOCTOPOBOrO IJIaHYBAHHS TEPUTOPIM Ta apXiTEeKTypHu
MiHnicTepcTBa pO3BUTKY Tpomaj Ta TepuTopii VYkpainu (AKT BOPOBAIKEHHS-
npuiMaHHs-TIepeadyl MarepialliB HayKOBO-IOCTITHUX po3poOok Bix 21.10.2022 p.)
(domatox b);

PesynbraTn  nucepraiiiiHoi  poOOTH  BUKOPUCTOBYIOThCS B «/lepxkaBHiil
€KOJIOT14HIH akaieMii MiCIsIUILUIOMHOI OCBITH Ta ynpaBiiHHs» (ogaTtok A);

Ocobuctuil BHECOK JHCEpTAaHTAa TMOJAra€ B PO3POOJICHHI TEOPETUYHUX Ta
NPaKTUYHUX JOCHIKEHHSX, CUTeMaru3allli poOOTH Ta Yy3arajlbHEHHI pe3yJIbTaTiB
HayKOBUX JOCIIIKEHb.

Amnpobamis wmarepianiB  guceptamii. OpepikaHi  pe3yabTaTd  HAyKOBOTO
JOCJIIKEHHST OyJIM MPECTaBIIeH] Ta OOrOBOPEH1 Ha MIKHAPOAHUX KOoH(pepeHisx: [X,
XX, XXI, XXII, XXIII MixnapoaHa HayKOBO-IIpakTH4YHA KoH(epeHlis [HCTUTYTY
TeNeKOMYHIKaIlill 1 riobansHoro iHdopMmaiiitnoro npocropy HAHY (M. KuiB, Ykpaina,
2020, 2021, 2022, 2023, 2024); MixHapoJHiii HayKOBO-T€XHIUHIN KOH(pepeHiil
«IIpobnemu exonoriynoi 6e3nexn» (M. Kpemenuyk, Ykpaina, 2018), The 2nd JESSD
Symposium (School of Environmental Science, [lpyra MiXHapogHa HayKOBO-

npakTuuHa KoHpepenis «Exonoris. Pecypeu. Enepris» (Kuis, 2021).
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Iy6aikamii. 3a Temoro qucepTallii omyOaikoBaHO 22 HAYKOBI poOOTH. 3 HUX 3—y
HayKoBUX ()axOBHUX BHUJAHHAX, 3 CTATTi, IO JOJATKOBO BIJOOpaXKAIOTh pe3yJbTaTH
JOCIIKEeHb, 6 cTaTell y KoH(epeHuisx HaykoBomeTpuuHiid 0a3i «SCOPUSy, 10 Te3
JIOTIOBIZIE Yy HAYKOBUX KOH(EpEHIIsIX Ta 2 BIPOBAKEHHS PE3yJIbTaTIB HAYKOBOTO
IOCIIIKEHHS.

Crtpykrypa Ta o0csar aucepraunii. J[ucepraiiiiina po6ota CKIaga€eThes 31 BCTYMY,
YOTUPHOX PO3JAUTIB, 3arajJbHUX BHUCHOBKIB, CIHCKY BUKOPUCTAaHUX Jxepen 3 73
HalilMEeHyBaHb, JOJATKIB; MICTUTh 35 PUCYHKIB 1 8 TaOnuib. 3araqbHuid o0cAr podoTH

CTAHOBUTH 162 CTOpIHKH, cepell AKX 125 CTOPIHOK OCHOBHOTO TEKCTY.
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PO3JILJI I. AHAJII3 THOOPMAIIIMHOI CUCTEMUW MOHITOPUHI'Y
HOJIIT'OHIB TBEPAUX NOBYTOBHUX BIJAXO/1B

[lepunii po3aia OPUCBAYEHO aHali3y OCHOBHHUX CKJIAJ0BUX 1H(OpMaIiiHoi
CUCTEMH TE€OMOHITOPUHIY TIOJITOHIB TBEPAMX MOOYTOBHX BIAX0HAIB. Po3misiHyTO
HOPMAaTHBHO-TIPABOBI OCHOBM opranizaiii cucremu ynpapiinHs TIIB B VYkpaini Ta
MPOBEICHO TOPIBHSAJBHUN aHali3 13 3ak0HOAABCTBOM €C, IO JO3BOJIUIO OKPECIUTH
MPOTAJIMHY Ta MEPCIEKTUBY rapMOH13allli MpaBoBOro mouist y cepi BiaxoaiB. JletanbHo
JOCHIIPKEHO MOXIIMBOCTI 3acTtocyBaHHs reoiHdopmaniiaux TexHomorit (I'1C),
nucTaHiiinoro 3ouyBanns 3emii (J133) Ta 6e3minoTHux ditanbHux anapatis (BI1JIA)
JUISL €KOJIOTTYHOTO MOHITOPUHIY CMITT€3BAJIMIL, 110 € OCHOBOIO MOOYJOBU Cy4acCHUX
1H(popMaLiitHO-aHATITUYHUX CUCTEM MIATPUMKHU NPUHHATTA pitieHb. [IpoananizoBaHo
cydacHuil cran noBojxeHHs 3 TIIB B Ykpaini Ta cBiTi, 13 (POKyCOM Ha BUKOPUCTAHHS
nMPpoBUX pillleHb ISl TIABUINEHHS €(QEKTUBHOCTI YIPaBIIHHS BIAXOJaMU Ta
MiHIM13a1[li €KOJIOTIYHUX pU3UKiB. OKpPECIEHO OCHOBHI MPOOJIEMH raly3i Ta OKPECIEHO

HaIpsMH 1HTErpailii iHpopMaitHUX TEXHOIOT1N JJIs iX PO3B'SA3aHHS.

1.1. HopMmaTHBHO-PaBOBi OCHOBH OpraHiamii CHUCTEeMH YIPABJIIHHSA
TBEPAUMH MOOYTOBUMHU BiIX0AaAMHU

1.1.1. 3aragpHa XapakTepUCTHKA 3aKOHOAABCTBa YKpaiHW, W00
no6yroBux BiaxoxiB. B Vkpaini HopmaTuBHO-TipaBoBa 0a3a, CTBOpEHA IS
BpETYJIIOBaHHS MPABOBUX BiAHOCHUH y cepi moBoxeHHs 3 TIIB, Bkiitouae Taki OCHOBHI
3aKOHU Ta M1/I3aKOHH1 aKTH:

1. 3akon VYkpainu «llpo Biaxomu» (Bim 05.03.1998 p., 3 mnoganbUIUMU
JIOTIOBHEHHSIMU ).

2. 3akoH Ykpainu «IIpo 0XOpoHYy HaBKOJIMIIHBOTO HMPUPOJHOTO CEPEIOBUIIIAN
(Bi1 25.06.1991 p., 3 noganbIIuMu JOMOBHEHHSIMU).

3. 3akon VYkpainu «IIpo 3a0e3meyeHHS CaHITAPHOTO ¥ EMiAeMIYHOTO
Onarononyyust HaceneHHs» (Big 24.02.1994 p., 3 nogaibIIMMU JOTIOBHEHHSIMHU ).

HesBaxatoun Ha te, mo npobimema TIIB € comianbHO OLIBII 3HAYYLIO, HIXK

npo6aeMa BiJIXO1B TPOMHCIOBOTO BUPOOHUIITBA, HA JaHUN MOMEHT 1CHY€ 3aKOHOJaBYa
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nporanuHa: 3akoH YkpaiHu «IIpo Bimxomu» He 3abe3neuye €(EeKTUBHOI CHUCTEMU
MOBO/IP)KEHHS 3 HUMH TOMY, 1110 HE Tiepe10avyae 4iTKOro MeXaHi3My BUPIIIEHHS MPOoOIieMu
TIIB, 30kpemMa UUISIXOM BIPOBA/DKEHHS CyYacHUX €(EKTUBHUX TEXHOJOTIH
noBokeHHs 3 TIIB. KpiMm Toro, opranu Biajgu Ha MICLSIX HE MOBHOIO MIpOO HOTO
BUKOHYIOTh. 3 omisiay Ha e Jlep’KKUTIIOKOMYHIOCIOM CIUIBHO 3 MIiHICTEpCTBOM
€KOHOMIKH Ta MIHICTEpCTBOM OXOPOHH HABKOJUIIHLOTO IPUPOIHOTO CEPEIOBHIIA
3amiaHoBaHa po3poOka mpoekty 3akoHy «lIpo moOyToBi Bimxoaw». OUiKyeThCA, 110
3aKOHOIMPOEKT BKIIIOYATUME MEXaHI3M BHPIIICHHS MNPOOIeMH TBEpAUX MOOYTOBUX
BIIXO/IIB IIJISIXOM BIIPOBAJIKEHHSA CYYAaCHUX EKOHOMIYHO €(EKTUBHUX TEXHOJOT1H
noBokeHHs 3 TIIB, ctuMmyntoBaHHS 3aJy4eHHs 1HBECTHIIIN 1, BIATIOBIIHO, 3MEHIIEHHS
OIOKETHUX BUTpAT y Wi cepl Ta onTUMI3allii eKCIuTyaTaliiHiuX BUTPaAT Ha MOCIYTH,
OB’ A3aH1 3 CAHITAPHOIO OYUCTKOIO HACEJICHUX MYHKTIB [16].

Cam 3akon Ykpainu «IIpo Biaxonu» OyB mpuiHATUN Ta omyOnikoBaHui B 1998
polli, Mmiciis BUIaHHA 3aKOH Mijanas mij npaBku y 2002 potii, 30kpemMa HaliOUIbI1y yBary
B AKUX OyJIO MPUA1JIEHO TUTAHHIO NMOBO/IKEHHS 3 HEOE3MeUHUMH KilacaMu BiaxoaiB. Ha
JEep>)KaBHOMY Ta MICIIEBOMY pIBHSIX 3aKOHOAABCTBO IMPO BIAXOAM JOMOBHIOETHCS
MICIIEBUMH Ta PEriOHAJIbHUMH IIJIaHAMU TMOBO/KEHHS 3 BiAXOJaMH Ta PIIIEHHIMHU
MICBKHUX Ta JIEPKABHUX OPTraHiB, sIKI BKJIIOYAIOTh HOPMH O[O0 300py, mepepoOKu Ta
yTUIII3alli BIAXOIIB.

UunnuMm 3akoHoM Ykpainu «[Ipo Biaxonu» nepeadaueHo HU3KY MPaBOMOPYIIECHb,
3a SKI HaKJIaJa€ThCs IUCIUIIIIHApHA, aaMIHICTpAaTHBHA, IHMBUIBHO-TIpaBOBa abo
KpUMiHaJbHA BIJMOBIAAIBHICTE. 30Kpema, Komekcom Ykpainu mpo aaMiHICTpaTHUBHI
MPaBOIOPYIIEHHS TepeadadeHa aJMiHICTpaTUBHA BIAMOBIIAIBHICTh y 1IN ramysi. A
caMe: MOPYLICHHSI MpaBWJl YTBOPEHHsI, 30€piraHHs, PO3MIIIEHHS, TPAHCIOPTYBaHHS,
yTUI3allii, JIKBiJaIli Ta BUKOPUCTAHHS BIJXO/IB TSATHE 32 CO00I0 HaKIagaHHs mTpady
Ha rpoMaassH Bin 1 10 5 HeEONMoJaTKOBYBaHUX MIHIMYMIB — 1 Big 5 g0 8
HEOIO/IAaTKOBYBAaHUX MIHIMYMIB JOXOJIB — Ha mocaaoBux oci0. IlpuxoByBaHHS,
BUKPUBJICHHS a00 BIJMOBa B HaJaHHI MOBHOI Ta JOCTOBIpHOI iH(opMaIlli Ha 3amuTH

MOCaI0BUX OCI0 1 3BEPHEHHS TPOMAJSH Ta iXHIX 00’ €qHaHb MO0 OE3MEeKH YTBOPEHHS
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B1/IXO/IIB 1 TOBOJI?KEHHSI 3 HUMH KapaeThCsl HAKJIaJJaHHIM Ha MOCcaJ0BUX 0ci0 mrpady B
o0cs31 Bi 3 10 5 HEONOAATKOBYBaHUX NMPUOYTKOBUX MIHIMYMIiB.

Bignosigno ao ct. 37 3akony Ykpainu «IIpo Bigxoamn», sxa Mae Ha3By « KOHTpoIb
1 HamsAg y cdepl MOBOMKEHHS 3 BIAXOJaMM», JEpPKaBHUM KOHTPOJIb 1 Harsg
3MIIMCHIOIOTH CIEIiadbHO BIIOBHOBAXEHUW IIEHTPaJIbHUNA OpraH BUKOHABUOi BIIAJIU B
chepi moBoKkeHHS 3 Bigxoaamu (MiHICTEpCTBO OXOPOHH HABKOJIMIIIHBOTO TPUPOAHOTO
cepenoBuIna Ykpainu) abo 1HIII CIeriaJbHO BIIOBHOBAYKE€H1 OpraHW BUKOHABYO1 BJIAIH.
Harnsn 3a goTpumanHsIM 3akoHIB y cdepl MOBOIXKEHHS 3 BIIXOAAaMHU 3I1MCHIOE
I'enepanbHuii mpokypop YkpaiHu Ta MiANOPSAAKOBAHI WOMY OpraHu MPOKypaTypu B
MEXaX TOBHOBaXKEHb, MEpeA0aUCHUX 3aKOHOM. [poMajchkuii KOHTPOJL y cdepi
MOBO/UKEHHS 3 BIAXOAAaMM 3MIMCHIOIOTh T'POMAJCHKI 1HCIEKTOPH 3 OXOPOHHU
HaBKOJUIIHBOTO MPUPOJAHOTO CEPEAOBUIIA BIAMOBIHO O YUHHOTO 3aKOHOJAaBCTRA [ 16].

JepaoKUTIIOKOMYHTOCHT po3pobuB, a Kabiner MiunictpiB Ykpainu IloctanoBoro
No 265 Big 04.03.2004 poxy 3arBepauB, «[Iporpamy MNOBOJKEHHS 3 TBEPAUMU
nmoOyTOBUMH BiXoJaMH B YKpaiH1», sIKa BUKIJIQJIa€ HAMPSMKU PO3BUTKY YKPAiHCHKOI
cuctemu noBokeHHs 3 TIIB na mepioxg 2005-2011poxku. s mporpama chopmyBana
6azuc s po3pooku HaiioHanbHOI cTparerii MOBOIKEHHS 3 TBEPAUMH MOOYTOBUMU
BI1IXOIaMH B YKpaiHi, sfika 10MOBHIOE [Iporpamy Ta MiCTUTh BCEOIUHY CXEMY PO3BHUTKY
cucteM noBopkeHHs 3 TIIB B Ykpaini B JOBroCcTpOKOBI MEPCIEKTUBI.

Kabiner MinictpiB Ykpainu IlocranoBoro Ne 915 Bim 26.07.2001 poky «lIpo
BIPOBA/’KEHHSI CUCTEMH 30UpaHHS, COPTYBaHHS, TPAHCHOPTYBaHHS, MEpPEepoOKU Ta
yTUII3allii BIiAXOMIB SIK BTOPMHHOI CHUPOBMHM» 3aTBEPAUB MPOMO3HUIIIO II0/0
MEePETBOPEHHS JIep>KaBHOI KOMMaHIi 3 mepepoOKH Ta yTUIi3allli BUKOPUCTAHOI Tapu i
YIAKOBKU «YKpTapanepepoOKka» B JAEp:KaBHY KOMIIAHIIO «YKPEKOKOMpECYypcH» Ta
3aTBEp/IUB Tapu(du HaA MOCIYTH 13 30UpaHHs, COPTYBAHHS, IEPEBE3CHHS, IEPEPOOKHU Ta
yTHIII3al1i BAKOPUCTAHOI TapHu.

«HarionaneHa cTparerisi TOBOJKEHHSI 3 TBEPJAUMH MOOYTOBUMHU BIIXOJaMHU B
VYkpaini» Oyna po3pobieHa J[epxKUTIOKOMYHIOCIIOM Ta JAHCHKOKO KOHCYJbTallIHOIO
komnaHiero COWI B cmiBpoOITHUITBI 3 YKpaiHCbKMMH ekcrepramu. DiHaHCyBalio

po3podky Crparerii [laHCbKke areHTCTBO OXOPOHHM HABKOJIMIIHHOTO CEpPEIOBUIIA.
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OcHoBHa meta HamionanbHoi ctparerii nmoBomkeHHst 3 TIIB B VYkpaini nossrae B
3MEHILEHHI 00CST1B YTBOPEHHS Ta HEFaTUBHOI'O BILIMBY BC1X BHJIIB TBEPAUX MOOYTOBHX
BI/IXO/IIB, 4, BIAMOBIHO, B 3a0€3MEUEeHH] CTa01IBHOTO PO3BUTKY, YUCTOTU YKPATHCHKUX
MICT Ta 3710pOB’sl HaceneHHsl. CTpaTerisi CIpUsTUME CTBOPEHHIO aJIEKBATHOTO IMiAXOTY
70 PO3BUTKY Ta MOKpallaHHs cuctemu mnoBomkeHHs 3 TIIB B VYkpaini. 3aBasku
BCTAHOBJIEHHIO Y3TOJIKEHOTO MOPAJIKY I€HHOIO CTpaTeris 3pOOUTh NEBHUN BHECOK Y
IHTETpaIlil0 Ta KOOPJAWHAINIO ISUTBHOCTI 3alliKaBICHUX CTOPIH, 1, TaKUM YHHOM,
crpusituMme €(heKTUBHOMY BUKOPUCTAHHIO BCIX HasIBHUX PECYPCIB.

PerionanbHa mporpamMa OXOPOHHM HAaBKOJIMIIHBOIO MPUPOJHOTO CEPEeloBUINA Ta
pallioHAIbHOTO BUKOPUCTaHHsS mpupoaHux pecypciB Ha 2003-2011 poxu (Bifg
18.04.2003 p.). Jana nporpama 0a3yeTbcs Ha 1/1€1 CTAI0T0 PO3BUTKY — Y3TO/XKEHHI M1k
€KOHOMIYHUM Ta COL1aJIbHUM PO3BUTKOM CYCIUIBCTBA 1 30€PEKEHHIM TOBKULISA, SIKAU
nepeadavae mepuiodeproni 3axoau 3 OyaiBHUITBa moniroHiB TIIB nmns paitonHux
LEHTPIB 1 CMITTENEPEPOOHOrO 3aBO/lY Y KO)KHOMY PETIOHI.

HepxaBHi OyniBenabHi HOpMH Ykpainu «llomironn TBepaux moOyTOBUX B1AXOJIB»
JBbH B. 2.4-2-2005. HopMu nomuprorThcsl Ha MPOEKTYBaHHS HOBOT'O OYyJIBHMIITBA,
PEKOHCTPYKIIII0, TEXHIYHE MEPEOCHAICHHS W PEKyJIbTUBAIIO0 IMOJITOHIB TBEPIUX
noOyToBux BiaxoniB. Hopmu € 0O0OB’A3KOBUMM JJisl 3aCTOCYBaHHS OpraHamu
JEpP>KaBHOTO YHOpPaBIIHHA 1 HamIaay, 3aMOBHUKaMH (1HBECTOpaMU), MPOEKTHUMHU
OpraHizallisiMu, OIAPSAHUKAMH, IHIIUMHU IOPUJAYHUMH 1 (PI3UMYHUMH ocoOamMu —
cy0’eKTaMu MiANPUEMHUIBKOI MiSUTBHOCTI Y OyIIBHUIITBI HE3aleXHO Bil ¢Gopm
BJIACHOCTI.

Haka3zu MinicrepcTBa OymiBHULTBA, apXITEKTYpH Ta >KUTIOBO-KOMYHAJbHOTO
rocnogapctBa Ykpainu «IIpo 3arBepmkenns [IpaBun ekcrutyaTallii MOMIroHIB TBEPIUX
noOyToBuX BiAX0A1B» Big 04.03.04 p. Ne 265, kil BCTAHOBIIIOE MOPSAIOK yJIAIITYBaHHS,
yTpUMaHHsS Ta eKCIUTyaTallli MOJIroHiB TBepAux noOytoBux BigxoaiB (KTM 204
Vkpaina 019-96); 10.01.06 Ne 7 «Hopmu yTBOpeHHs TBEpAUX NOOYTOBUX BIIXOIB Y
HACEJICHUX IMYHKTax YKpaiHW», sSIKUM periiaMeHTYy€ KIJIbKICHI MOKAa3HUKU CIIOKUBAHHS
MOCIYT 13 BUBE3CHHs Ta yTWii3auii TBepaux nodyroBux Biaxonis; 10.01.06 Ne 3 «IIpo

3aTBEPJIKEHHSI CAHITAPHO-TEXHIYHOTO MAacnopTa MOJIITOHY TBEPAUX MOOYTOBUX B1AXO/IIB
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(TUTIOBOTO)», SIKUH BIIOPSAKOBYE TATY3€BUM KOHTPOJIb 32 CAHITAPHO-TEXHIUHUM CTAaHOM
nonironiB TIIB ta iu. [10].

Kpim 3aranbpHOEpKaBHUX 3aKOHIB, TOCTAHOB, HOPMATUBHUX AKTIB Ha MICIIEBOMY
piBHI OOJIACHOIO Ta MICHKOIO Pajiol0 MPUHUMAIOTHCSA Pl HOPMAaTUBHUX aKTIB, B TOMY
YHUCII 1 3 0OXOpOHU JAOBKULIA Tomo. Croau BapTo gonatu 3akoH YKpainu «IIpo miciieBe
CaMOBpsIIyBaHHSI B YKpaiHi», Je nependadaroThesl MOBHOBAKEHHSI MICIIEBUX OpraHIB
BJIaJIM y Taldy3l IHTETPOBAHOIO YIIPABIIHHS Ta MOBOKEHHS 3 TBEPAUMU MOOYTOBHUMU
B1/IXOJITAMH.

Ekonoriynuii KOHTpOJIb 3a BCiMa BUJIaMHU TOCIOAAPCHKOI AISUIBHOCTI B CHUCTEMI
MOBO/IKEHHS 3 BIJIXOAaMU 3/1MCHIOIOTh Ha OCHOBI 3akoHIB Ykpainu «IIpo oxopony
HaBKOJIMIIHBOTO MPUPOJHOTO cepenoBuiay 1 «lIpo Biaxomu» TepuTOpialibHI OpraHu
MiHicTepcTBa €KOJIOr1i Ta MPUPOIHUX PECYPCIB, IO 3A1HCHIOIOTH AEPKABHUM KOHTPOJIb,
a TaKOX EKOJOTIYHI CIIyKOM MIANPUEMCTB, OpTaHi3aliil 1 yCTAHOB, L0 31HCHIOIOTH
BUPOOHUYUN KOHTPOJIb.

ExonoriyHuii KOHTpOJIb BKJIIOYAE: aHaJI3 ICHYIOUMX BHUPOOHUUTB 13 METOIO
BUSIBJICHHS MOXJIMBOCTEH 1 CHOCOOIB 3MEHIIEHHSI KUIBKOCTI 1 CTyNeHs HeOe3nmeKu
BIIXO/IIB, IO YTBOPIOIOTHCS, @ TAKOXK MEPEBIPKY MOPSAJKY 1 MpaBmil 0OIry 3 HUMH;
MepeBipKy BHUKOHAHHS IUIAHIB 3aXOJIB MO0 BIPOBAHKEHHS MAaJOBIIXITHUX
TEXHOJOT1YHUX TIPOIECIB, TEXHOJIOTIH BHUKOPHUCTAHHS 1 3HEMIKOMKEHHS BIJIXO/IIB,
JTIMITIB PO3MIILIEHHS BIJIXOA1B; BUBHAYEHHSI Macu PO3MIITyBaHUX BIIXOJIB BiJMOBITHO
710 BUJAHUX JI03BOJIIB; IEPEBIPKY €(PEKTUBHOCTI MPUPOIOOXOPOHHUX 3aXO0/I1B 1 O€3MEKH
€KCIUTyaTOBAaHUX 00’ €KTIB PO3MIIIEHHS BIAXOAIB JUIsl HABKOJUIIHBOIO CEPEAOBHINA 1
3I0POB’Sl HaceleHHs 3a 1H(OpMAIli€l0 MPO MPOUECH, IO BiAOYBAIOTHCS B MICISX
PO3MIIIIEHHS B1IXO/IB.

Cnyx0a BUPOOHMYOTO €KOJIOTIYHOTO KOHTPOJIO MOTOKYE 13 TEPUTOPIAIbHUMU
opranamMu MiHICTEpPCTBa €KOJOTIi Ta MPUPOJHHUX PECYpPCIB MICHS 1 NEPIOJUYHICTD
BiOOpy 1mpoO s TMPOBEACHHA IHCTPYMEHTAJIbHUX  JIOCIHIJKEHb, MEpemiK
KOHTPOJIbOBAHUX MOKA3HUKIB, 3aCTOCOBYBaHI METOAUKHU MPOBEACHHS aHAII31B, 00’ €M 1

MOPSAOK MOIaHHs 1H(OopMallii Tpo PO3MIILIEHHS BiIXOIIB.
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TepuropianpHi opranu MiHICTEpCTBA €KOJOTi Ta NPUPOAHUX PECypCiB
3IIUCHIOIOTH JIEPKAaBHUI KOHTPOJIb 33 MPUPOTOOXOPOHHOIO JiSIIBHICTIO BIMOBIIHO J10
pO3p00OIEHUX IUIaHIB POOIT, & TAKOXK MPU BUHUKHEHHI aBapiiiHUX CHUTYyalllid, pi3KOMY
MOTIPIIIEHH] €KOJIOTTYHOI 0OCTAaHOBKH 1 32 CUTHAJIaMU FPOMAJISH 1 OpraHizallii.

3akoHonaBcTBO YKpainu y cdepi noBoxeHHs 3 TIIB 3a3Hano 3HayHUX 3MiH,
CIPSIMOBAHUX Ha BJIOCKOHAJICHHS CUCTEMH YMPABIIHHA BIIXOJaMH Ta HAOMMKEHHS il
10 eBponedchbkux cranaaptiB. [Ipore, He3BakarouuW Ha 11 3YCWLIS, ICHYIOTH TMEBHI
MPOTAJIMHA Ta BUKJIUKH, SIKI MOTPEOYIOTh MOJANBIIOTO BUPINIEHHA. 3aKOH YKpaiHu
«IIpo Bimxoaw» BU3HAYa€E OCHOBHI MpPaBOBi, OpraHi3alliifHi Ta €KOHOMIYHI 3acajiu
JUSITBHOCTI, OB'13aHOT 13 3a1100ITaHHSIM 200 3MEHIIIEHHSIM 00CST1B YTBOPEHHS BIJIXO/IIB,
iX 30upaHHsAM, IEPEBE3EHHSIM, 30€pIraHHsIM, COPTYBAHHSIM, 00OpOOIEHHAM, YTHIII3a11€10
Ta BHUJAJICHHSIM, a TaK0X 3 BIJBEPHEHHSM HETaTUBHOTO BIUIMBY BIJIXO/AIB Ha
HaBKOJIMIITHE TPUPOJIHE CEPEAOBUINE Ta 3A0pOB's droauHu. lIpore, Ha mpakTHIl
peanizailisi MoJI0KEeHb I[bOTO 3aKOHY CTUKAETHCS 3 HU3KOIO MPOOIIEM.

OnHi€ro 3 OCHOBHUX MPOOJIEM € HEeJOoCTaTHSI €PEKTUBHICTh CUCTEMH TTOBOIXKEHHS
3 TIIB. 3akoH He nependayae 4iTKOro MexaHizmy BupiiieHHs npooiemu TTIB, 30kpema
IUISIXOM BIIPOBAXKEHHS Cy4acHUX €()eKTUBHUX TEXHOJIOT1H MOBOJKEHHS 3 BIIXOIaMHU.
Kpim Toro, opranu Biaau Ha MICISIX HE 3aBXKAU MOBHOI MIPOI0 BUKOHYIOTh BUMOTH
3aKOHOJABCTBA, 10 MNPU3BOJIUTH 1O MOPYIIEHHS HOPM €KOJIOTIYHOI O€3MeKu Ta
CaHITapHUX CTAaHJAPTIB. Y BIJNOBiAb HA 11 BUKIUKH, Y 2017 poui Kabinetr MinictpiB
VYkpainu 3aTBepuB HallioHalbHY CTpaTerito yrnpaBiiHHS BigxoaaMmu B Ykpaini 70 2030
poKy. MeToro 1i€i cTpaTerii € CTBOPEHHSI YMOB JUIsl MiABUIIEHHS CTAHAAPTIB JKUTTS
HACEJICHHS [IIJIIXOM BIPOBAXKEHHSI CUCTEMHOTO MiIXOAY A0 MOBOKEHHS 3 BIIXOJaMH,
3MEHIIEHHS OOCATiB YTBOPEHHS BIAXOMIB, 30UIBIIEHHA OOCATIB iX MEpPepoOKH Ta
MOBTOPHOTO BUKOPUCTAHHSI.

Crpareris nepenbauyae ctBopeHHs 10 2030 poky 800 HOBHX MOTYXHOCTEH 13
nepepoOKM BTOPUHHOI CUPOBUHHU, YTUIIi3allli Ta KOMIIOCTyBaHHS O10BIJIXO/IB,
3MEHILEHHs 3arajbHOro o0CATy 3aXOpOHEHHs MOoOYyTOBHX BiaxoaiB 3 95% no 30%,

MIHIMI3aI[110 3araJIbHOTO 00CSATY BIJIXO/IB, 110 3aXOpOHIOI0THCS, 3 50% 10 35%), a Takox
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CTBOpEHHS Mepexi 3 50 perioHaIbHUX MOJIITOHIB, SIK1 BIMOBIIATUMYTH BUMoram 3 1-oi
Hupektusu €C.

Opnnak, peamizailisi cTpaTerii CTUKAE€ThCS 3 HHU3KOI0 BHUKIMKIB, CEpel SKHX:
HEJIOCTaTHIN piBeHb (DiIHAHCYBAHHS, BIICYTHICTh HAJIEKHOI 1HPPACTPYKTYPH I 300py
Ta TepepoOKH BIIXO1B, HU3bKUI PIBEHb €KOJOTTYHOI CBIJIOMOCTI HaCEJIEHHS, a TaK0X
BIICYTHICTh ~ €(QEKTHBHOIO MEXaHI3My KOHTPOJIK 32 BHKOHAaHHSAM  BUMOT
3aKOHOJIaBCTBA.

3 MeTor BUpilieHHs nux npobdsem, 9 aunHsa 2023 poky HaOyB YMHHOCTI 3aKOH
Vkpainu «[Ipo ympaBiiHHS BigxoJammu», SIKUM 3amyckae pedopMy yIpaBliHHS
BigxogaMu Ta HaOJMKae HaIllOHAJIbHE 3aKOHOAABCTBO 10 3akoHomaBcTBa €C. llei
3aKOH mependavae HOBY JI€BY JO3BUIBHY CHUCTEMY, NELEHTpai3alii0 YIpaBIiHHS
BiIXoJaMu, OaraTOpiBHEBE IUJIJaHYBaHHS, pO30yAOBY 1H(PACTPYKTYpH, a TaKOX
BIPOBA/IPKCHHSI €BPONEUCHKUX NPUHIUIIB — 1€papxili YNOpaBIiHHA BIJIXOJaMH,
PO3ILIMPEHOT BIAMOBIAAIBHOCTI BUPOOHUKA, MPUHIIUITY «3a0pyIHIOBAY TIATUTHY.

3aKkoH TakoX Iependayae CTBOPEHHsI 1HQOpPMAIIHHOI CHUCTEMHU YINPaBIIHHS
BiAXO/IaMH, SiIKa JI03BOJIUTH 3a0€3MEYUTH MPO30PICTh Ta KOHTPOJIb 3a BCIMa eTarmaMu
MOBOJIKEHHS 3 BIJIXOJAaMHU — BiJ 1X YTBOpPEHHs J0 yTuiizaimii abo 3axopoHeHHs. lle
CIPUSATUME BUBEJICHHIO 3 TiHI C()epH YNPABIIHHS BIAXOJaMU Ta 3a]Ty4YEHHIO 1HBECTHUIIII
y 110 rany3b.Minnpupoau Ykpainu

Kpim TOro, 3akoH BCTAHOBJIOE YITKI MpaBWia CIIBOpAlll OpPraHiB MiICIEBOTO
CaMOBp#JIyBaHHS, 1HBECTOPIB, MEPEPOOHUX MIANMPUEMCTB, BUPOOHUKIB MPOAYKIIi Ta
TOBapiB, 10 J03BOJIAE HANAaBaTH SKICHI Ta JOCTYIHI HOCIYyTH Yy c(epi yNnpaBiiHHS
Bimxogamu. Takox  mepeadadyeHO  BIOPOBAKEHHS  CUCTEMU  PO3LIUPEHOT
BIIMOBI1AAILHOCTI BUPOOHMKA, siKa 3a0X04y€e O13HEC /10 MiHIMI3allil YTBOPEHHS BIJXO/IIB
Ta 3aI1KaBJIEHOCTI B iX IepepoOIi.

Takum YMHOM, IPUIHATTS Ta BOpOBaKeHHA 3akoHy Ykpainu «IIpo ynpapmiHHS
BIIXOJaMU» € BAXJIMBUM KPOKOM Ha MUISAXY 10 CTBOPEHHSI €()EKTUBHOI CHUCTEMU
YIpaBIiHHS BIJXOJIaMH, SKa BIJIMOBIJa€ €BPONMEUCHKUM CTaHAApTaM Ta 3abe3neuye
eKoJoTiuHy Oe3mneky HaceneHHs. [Ipore, 1 JTOCATHEHHS MOCTaBICHUX IIJIEH

HEOOX1HO 3a0e3neuynTH HajexHe (QiHaHCyBaHHS, po30yAoBYy 1H(MPACTPYKTYpH,


https://mepr.gov.ua/reforma-startuvala-vstupyv-u-diyu-zakon-pro-upravlinnya-vidhodamy/?utm_source=chatgpt.com
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T1IBUIIEHHS P1BHS €KOJIOTIYHOI CB1JOMOCTI HACEJICHHS, a TAKOK €(peKTUBHUU KOHTPOJIb

34 BUKOHAHHAM BHUMOI' 3aKOHOAAaBCTBA.

1.1.2. €Bponeiicbka cTpareris B cepi noBoaxenns 3 Bixxogamu. Oco0auBy
yBary Ciiji NpUIUIATA JUpeKkTuBaM €Bponeicbkoro Corosy, siKki CTOCYIOThCS cepu
MOBOJKEHHS 3 BIJIXOJaMHU Ta 3rPyNOBaHI B YOTUPU OCHOBHI Karteropii. OpHieo 3
kiovyoBux € Jlupextua 75/442/€EC, sxa BUKOHye (YHKIIIO 3arajllbHOi MpPaBOBOI
OCHOBHU (paMKoBOi aupekTtuBu) ais Bciei momituku €C y cdepi Biaxonis. Bona
BCTAHOBJIIO€ 0a30BI BUMOTH Ta MiAXOAM JI0 YNpPaBJIIHHSA BCiMa THIAaMH BIIXOJIB, 32
BUHSTKOM THX, IO PETyJIIOITHCS OKPEMUMH CHEI1aTi30BaHUMH HOPMATUBHUMU
aktamu [10]. JJomOBHEHHSIM OO paMKOBOTO 3aKOHOJABCTBA € TakoX JlupekTuBa, 110
pEerjlaMeHTy€e TOBOUKEHHS 3 HEOEe3NEeYHMMM BiAXoAaMH. Y HIM BH3HAYalOThCA
crenudiyHl BUMOTH 10 30upaHHs, 30epiraHHs, oOpoOKH, yTHIIi3allii Ta OCTaTOYHOTO

BHUAAJICHHS BIJIXO1B, sIKI MalOTh HeOe3meuH1 BiIacTuBocTi (puc. 1.1.).
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PamkoBe 3aKOHOAaBCTBO

B chepi NOBOAXKEHHA 3 06'ekTn 06po6KM Ta
Okpemi Buau Bigxogis Biaxopamm yTunisayil

AvpekTuBa npo sBigxoau
BupaneHHsn BiagnpauboBaHUX (75/442/EEC)
mactun (75/439/EEC)

CnanoBaHHA KOMYHanbHUX

- Biaxoais
AvpexTuBa npo Hebe3sneuHi (89/429/EEC Ta 89/369/EEC)
Biaxoav supobHuurea Bigxoau v
AioKcuay TUTaHy (91/689/EEC) CnanioBaHHA HeGe3ne4yHnx
(78/176/EEC) Biaxoais
. (94/67/EC)
Ocapa cTiyHux BoA A
(86/278/EEC) CnanioBaHHA BiaxoAis
) (2000/76/EC)
EaT? pevl Ta aKkymynsaTopu (@aHynioe TPW BULL EBKa3aHuX
(91/157/EEC) AVPEKTUBN)

YnakoBka Ta Biaxoau
ynakoBku (94/62/EC) ‘ ’

3axopoHeHHn Biaxoais
(99/31/EC)

Bupanennn NXB a NXT IHTerpOBaHUI KOHTPONDL Ta

(96/59/EC) 3anobiraHHA 3abpyaHeHH
(96/61/EC)

TpaHcnopTHi 3acobu, TepMmiH v (NOWMPIOETSCH Ha AesKi
eKc‘nnya'raui'l' I Mepese3eHHs, imnopT onepauii yTvnisauii Ta
sakinumeca (2000/59/EC) Ta eKcnopT Bigxoais BUARANEHHS)
MopToBi NnpuUMmanbHI
npucTpoi (2000/59/EC) Harnap Ta KoHTpONb 3a

TPaHCKOPAOHHUM
Biaxoan eneKTpu4Horo Ta nepeBe3eHHAM BiaAxoAis
eNeKTPOHHOro obnaaHaHHA (PernamenT 259/93)
(2000/95/EC)

Pucynoxk 1.1. CxemaTuune 300paxkeHHs 3akoHogaBcTBa €C B cpepi MOBOIKEHHS 3
BiIXOJaMuU

[IpoBeneHHs] MOPIBHSAIBHOIO aHAMI3y 3aKOHONABYMX MIAXOMIB JO PETYIIOBAHHS
MOBO/IPKEHHS 3 TBEpJMMHU OOYTOBUMH BIJIXOAaMU B YKpaiHi Ta 3a KOPJIOHOM CBITYHUTH
PO CYTTEBI PO3O1KHOCTI SIK Yy TEPMIHOJIOTII, TaK 1 B 3arajibHiil MPaBOBIN CTPYKTYpi.
3okpeMa, YKpaiHChKHM «3aKkOH MpO BIAXOAU» MICTUTh NEPENiK BU3HAYEHb, IO
OXOILUTIOIOTh OCHOBHI BUJU JISUIBHOCTI, MOB’S3aH1 3 BIXOJaMu — Takl K 30MpaHHS,
30epiraHHsi, TpPaHCIOPTYBaHHA, 00po0Ka, yTuii3allis Ta BuaaieHHs. OaHak, BITYM3HIHI
TEPMIHM W NIAXOOM MAOTh HHU3KY BIAMIHHOCTEH Yy TOPIBHSAHHI 3 THOHSITTAMH,

3aKpirieHuMH y «PamMKkoBii qupekTuBi mpo Biaxoan» €Bponeiicbkoro Corosy.
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Haiibinb11 sickpaBuM IPUKIIA0M TaKUX BIAMIHHOCTEH € pi3HE TIAyMauyeHHs CaMOro
0a30BOTO MOHATTS — «BIIAXOAW». Y 3aKOHOJABCTBI YKpaiHU 1€l TEPMIH TPAKTYETHCS
1HaKIIIe, HIXK Y €BPOIEIICLKOMY TpaBi, 1110 CTBOPIOE TPABOBY HEBU3HAYEHICTh, OCOOINBO
B KOHTEKCTI MI?)KHAPOJIHOTO CHIBpOOITHUIITBA a00 rapMOHI3aIlli €KOJOT14YHOI MOJITUKH.
Kpim Toro, ykpaiHChbKe BU3HAUEHHSI HE y3TOKYEThCS 3 HopMaMu bazenbchkoi KOHBEHII1T
— OJIHOTO 3 KJIIOYOBUX MIXKHAPOAHUX JOKYMEHTIB, II0 PEMIAMEHTYE TPAHCKOPIOHHE
MepeMilieHHs] HeOe3MEeYHMX BIAXOAIB Ta I1X BHUIAJCHHA. 3 METOK JAEMOHCTpaIlii

3a3HaYEHUX PO301KHOCTEN HUKYE HABOAUTHCS MOPIBHSUIbHA TAOJIUIISI TEPMIHIB.

Ta6nuis 1.1. [opiBHsUIBHA TAOIUIS TEPMIHIB

3akoH Ykpainu «IIpo Bigxoam»

bazenbpchka KOHBEHIIIA

PamkoBa JlupexktuBa €C

Oyllb-SK1 peYOBUHH, MaTepialu i
NpEeAMETH, 110 YTBOPIOIOTHCS Y
MpoIIeCi JIOJICHKOI MISIBHOCTI 1
HE

MaroThb IIogaJIbIIoro

BUKOPUCTAHHA  3a  MICIIEM

YTBOPCHHA YMW BHABJICHHA Ta

pPEYOBUHU abo

MIPEIMETH, SIK1

BUJIANIAIOTHCS, € HAMIPU

MOA0 1X BHIAJICHHS,
abo0 moBUHHI  OyTH
BHUJIAJICHI

Oylb-sKa pedyoBrHa a00
MpeIMET, 5Kl BJIACHUK
BUKHJA€, Ma€ Hamip
BUKUHYTH, abo

IOBHUHCH BUKNHYTHU

IKAX 1X BJIACHUK IIOBUHEH
no30yTUCA NUISIXOM yTHIIi3alil

49U BUAAJICHHA

Knacudikanis BigxoaiB y €sponeiicbkkomy Coro3i 341HCHIOETHCS HA OCHOBI BUMOT
BIAMOBIAHUX IUpEKTHUB, 30kpeMa JupextuBu 2008/98/€C, sika BCTaHOBIIOE PAMKOBY
CTPYKTYpY [Jisi TIOBOJXKEHHS 3 yciMa KaTeropisMu BiAxoAiB. BiamoBigHo 10 Hel, yci
BIJIXO/IM, 110 YTBOPIOIOTHCS BHACIIJIOK IIOAEHHOI AiISUIBHOCTI JOMOIOCIONApPCTB, a
TaKOX BIIXOAM 3 TMOAIOHMMHU XapaKTEPUCTUKAMHU Ta CKIIAJIOM, KIACHU(PIKYIOThCSA SK
«moOyTOB1 BiIXOAW». Y pasi, SKIIO MEBHUW BHUJ BIIXOAIB MiANaAae MiJ YMOBH,
Bu3HaueH1 y Jupextui €C npo HeGe3neuHi BiAX0U, Ta Ma€ BiAMOBIAHI (13UKO-XIMIUH1

XapaKTEPUCTUKU (BUOYXOHEOE3MEUHICTh, TOKCHYHICTh, KOPO3IMHICTH TOIIO), BiH
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BKJIIOUAEThCSA JI0 Kareropii «HeOe3meuyHl Bigxogw». Bcl 1HIN Bigxomu, SKI He
BIJIIIOBIJIAIOTh KPUTEPISIM HEOE3MEUHOCTI, BIIHOCATHCS 10 TPy «YMOBHO O€3MEYHUX)
a00 «He HeOe3neuHnx». OcoOIMBY IpyIly CTAHOBIISTh «1IHEPTHI BIIXOIN» — MaTepialiy,
0 HE MiAAalThCa (PI3MUYHUM, XIMIYHUM a0o0 OIOJOTIYHUM TEPETBOPEHHSIM Y
HaBKOJIUMIITHBOMY cepefoBullll. BoHU HE TOpsATh, HE PO3KIIAAIOTHCS, HE BCTYNAIOTh y
peakilii 3 IHIIUMHU PEUOBUHAMU U HE YTBOPIOIOTh HOBUX TOKCUYHUX CITOJIYK, SIKI MOTJIN
0 HEraTWBHO BIUJIMBATU HA JIOBKIUIS 4M 340pOB’ s mtoaunu [ 10].

3riHO 3 MOJIOKEHHSIMU TUPEKTUB, BIIXOAW, HE3aJEKHO BiJ KaTeropii, MOBUHHI
BIIMOBIAATH €KOJOTIYHUM KPUTEPISIM, cepell SIKUX — HU3bKUU pIBEHb BHUMUBAHHS
3a0pyqHIOBAJIbHUX PEYOBUH, MiHIMallbHA EKOTOKCHYHICTh (UIBTpATy, a TaKoX
BIICYTHICTh PU3HKY JUISl SIKOCTI MiJI3EMHUX 1 MOBEPXHEBUX BO. s BIOPSAKYBaHHS
Kyacudikaii pi3HUX TUIIB BIIXO/(1B HA MPAKTHUIII CKJIAIAI0ThCS CHelialIbHI TaOIuIIL, 1110
BPaxOBYIOTh CKJIaJl, HOXOKEHHS, XapaKTEPUCTUKH Ta CTYIMIHb HEOE3MEKH.

B yxpaiHcbkoMy 3akOHOJABCTBI, 30kpema y 3akoHi Ykpainu «IIpo Bimxomuy,
3aCTOCOBY€TBHCS MOAI0HA TEPMIHOJIOTISA. BU3HAUEHHSI TaKuX KaTeropii, sik «moOyToOBi
BIIXOAW» Ta «HEOE3MEeUH1 BIIXOAW», IIHUPOKO BUKOPUCTOBYIOTHCS B HOPMAaTHUBHO-
npaBoBi 0a3i. HeOesmeuni BiAXoaw, 3TiHO 3 BITYM3HIHOI KIacuiKaIli€ro,
PO3MOAUISIIOTECS 32 YOTUpPMa KaTerOpisIMU 3aJIeKHO BiJl PIBHS HEOE3MEKH: BIJ
HaJ[3BUYaiHO HEOE3MEUHHX JI0 THX, III0 MalOTh HU3bKY CTYIiHb pU3UKy. BogHouac, Taki
TEPMIHH SIK «IHEPTH1 BIIXOAW» a00 «BTOPMHHA CUPOBHUHA» 3aCTOCOBYIOThCS 0€3 UITKO
BU3HAYEHOTO MPABOBOTO CTaTyCy, IO BIIPI3HSAE I1X BIJ MIAXOMAIB, HPUHHATUX Y
€porneiicekomy Coro3i. 30Kpema, B €BpPOINEUCHKIM MPAKTUIl TEPMIH «BTOPUHHA
CUPOBHHa» B3arajl He BUJLISAETHCSI OKPEMO: 00’ €KTU BBaXKAIOThCA a00 BIX0AaMu, abo
MPOyKTaMHU, BIJIMOBIIHO JIO YOTO HAa HUX MOIIUPIOIOTHCSA OKPEMi PETYIIOBAaHHS.

OgHuM 13 BaXJIMBHUX AaCHEKTIB, SKUM YITKO PEINIAMEHTYEThCS €BPOMEHCHKUM
3aKOHOJABCTBOM, € KOHTPOJIb 32 YTBOPEHHSIM 1 Mirpaili€ro 3BaiuiiHoro razy. B €C
nepeadauyeHo oOO0B’s3k0BUM 301p Olorazy 3 ycCiX MOJITOHIB, JI€ 3aXOPOHIOIOTHCS
OlosoriuHo posknagaHi Biaxomau. Lleit ra3 moBuHeH OyTu He juiie 310paHuii, aine i
00poOJIeHHT Ta 32 MOMJIMBOCTI BUKOPUCTAHHUI y SIKOCTI BTOPUHHOTO €HEPreTUYHOTO

pecypcy [10]. VYkpainceka HOpmaTuBHA 0a3a mependadae JUIIE YAaCTKOBI 3aXOfu B
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bOMY Hampsami. 30KpeMa, YMHHI HOPMAaTUBU BHUMArarTh OOJIAIITYBAaHHS CHUCTEM
nerasanii Ha rmoiironax TIIB, omHak He MICTITh 000B’I3KOBUX BUMOT IIIOJI0 HOJAJIBIIOT
yTuii3alii ado €HEepreTHYHOr0 BUKOPUCTAaHHS OTpuMmaHoro Oiorasy [15]. OOpoOxka
Olorazy 3rajyeTbcs JIMIIE B KOHTEKCTI PEKOMEHJalliil MiJ 4ac MPOEKTyBaHHS HOBUX
MOJIITOHIB, 10 CBIAYUTH PO BIACYTHICTh CHCTEMHOTO MIAXOY 0 peasi3alii IpUHIUIIB
LHUPKYJISIPHOI €KOHOMIKH.

IIle onHI€XO BIIMIHHICTIO € BIJICYTHICTh Y HAllOHAJIbHOMY 3aKOHOAABCTBI YITKO
BCTAHOBJICHUX I[IJTLOBUX IMOKA3HUKIB 3 MEPEepOOKU Ta 3MEHILICHHS YTBOPEHHS MEBHUX
KaTeropil BiIXOMiB, sIK Iie nependadeHo aupektuBamu €C. 3okpema, B YKpaiHi He
BCTAaHOBJICHO HOPMATHBIB I0JI0 3MEHILIEHHS OOCATIB YIAKOBKH, PIBHS NEPEPOOKHU
€JIEKTPUYHOTO Ta EJIIEKTPOHHOTO OOJIa[IHAHHS, a TaKOXK CHEHU(PIYHUX BUMOT 0
yTUJII3allli MPOMUCTIOBUX Ta HeOe3neuyHux (pakiii. Y Toi yac sk y €BponeicbkoMy
Coro3i 11 1Tl 3aKpiljieH] Ha 3aKOHOJABYOMY PIBHI M MEPIOAMYHO MEPErIIsIat0ThCS
BiAmoBigHO 10 cTparerii €C 3 pO3BUTKY 3€JIIEHOI EKOHOMIKM Ta JOCATHEHHS
KJIIIMaTUYHUX I1eH, B YKpaiHi JiMile OKpeMi MporpaMHi JOKYMEHTH MICTITh MOAI0OH1
opieHTHpHU 0e3 000B’I3KOBOTO BUKOHAHHS.

TakuMm 4YMHOM, XO4ya HaIllOHAJIbHE 3aKOHOJABCTBO B OKPEMHX IOJOKEHHSIX
rapMOHI30BaHE 3 €BPONEHCHKUMH CTaHAApTaMHU, ICHYe MOTpeda B HOro CyTTEBOMY
OHOBJICHHI 3 METOI0 TIJBUINCHHS €KOJOTi4HOI €(QEeKTUBHOCTI, BIPOBAKEHHS
E€KOHOMIYHUX CTUMYJIB J0 MNEpepoOKH Ta 3a0e3MeueHHs] MPO30pOCTi E€KOJOTTYHOTrOo
KOHTPOJTIO 3a MoBokeHHM 13 TTIB.

[Iponorxyroun aHami3, BapTO HArOJOCHUTH, IO aJamnTailis yKpPaiHChKOTO
3aKOHOJABCTBa /10 BUMOT €Bpomneicbkoro Coro3y y cdepi MOBOIKEHHS 3 TBEPAUMU
nooyroBumu Bigxonamu (TIIB) mnorpeOye He numie QopManbHOTO MPUBEICHHS
HOPMAaTUBHO-IIPABOBUX AaKTIB Yy BIAMOBITHICTH JI0 €BPOINEHCHKUX, ajie ¥ peaabHOro
BIPOBA/KEHHS JIIEBUX MEXaHI3MIB, M0 3a0e3neuyroTh €(QEeKTUBHICTh peai3alii
MOJIOKEHB Ha TpakTuill. OTHUM 13 HAUOUIBII CYTTEBUX Oap'epiB 3aIUIIAETHCS MOBUIbHA
IMIUIEMEHTAIlISI €BPOMEHUCHKUX MIAXOAIB Yy cdepl MOBOMKEHHS 3 BIIXOJAaMHU Ha
perioHaIbHOMY Ta MICIIEBOMY PIBHAX, 30KpeMa Yepe3 HEeIOCTATHIO KOOPAMHALIII0 MK

OopraHaM¥ BUKOHABYOi BJIaJU Ta MICIIEBOrO caMOBpsiyBaHHs. Lle cTBOproe mporanunu
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B OpraHi3aiiiiHid CTPyKTypl YNpaBIiHHS BIIXOAaMU, MOCIA0IOE BIMOBIIANBHICTD 3a
pe3yNbTaTh 1 TajdbMye€ BIPOBAKEHHS CTpaTEridi 3aMKHYTOTO IMKIY Ta MPUHIIUIIB
LHUAPKYJISIPHOI €KOHOMIKH.

Bonnouac HeOOX1IHO 3ayBa)KUTH, 1[0 YMHHA CHCTEMA JEPKABHOTO €KOJIOTTYHOTO
KOHTPOJIIO HE 3/1aTHa €()eKTUBHO pearyBaTH Ha HOBITHI BUKIIUMKHU y cdepi yTuiizalii Ta
nepepoOku TIIB, 110 noB’s13aHo 5K 13 BIACYTHICTIO CYYaCHOTO TEXHIYHOTO OCHAILIEHHS,
Tak 1 3 OpakoMm KBami(iKOBaHUX KaJpiB. 3aKOHOJaBua CHCTeMa, Xoda 1 (HOopMalibHO
OXOILTIOE KJTIOYOB1 HAIPSIMH YIPABIIHHS BiIXOJaMHU, BCE IlI€ OPIEHTOBAHA MEPEBAXKHO
Ha JEKJIapaTUBHUMN MiAXi 0e3 JOCTaTHbOI MIATPUMKH 3 OOKY €KOHOMIYHHMX CTUMYJIIB
a00 CaHKIIMHUX Ba)KeJ1B JJIs 3a0€3MeUeHHS HaJIeXKHOTO BUKOHaHHS HOpM. Ha mpakruiii
1[e O3HAuae BIJCYTHICTb JIEBUX MEXaHI3MIB KOHTPOJIO 3a MOPYUIEHHSIMHU y cdepi
MOBO/KEHHS 3 BIAXOJAaMH, IO YHEMOXJIUBIIOE (POPMYBaHHS BIANOBIIAIBHOIO
CTaBJICHHsSI CYO’€KTIB TOCMOAApIOBaHHS 1O MpOOJIEMU HAKONMUYEHHS, MEepepoOKH Ta
yrumizauii TIIB.

Bapro mnigkpecnutu W Opak CcHUHEprii MIX €KOJOTIYHOI, COIaJdbHOI Ta
€KOHOMIYHOIO TMOJIITUKOI0, 30KpEMa B AacHeKTl YIpaBIiHHSA IOTOKaMH IMOOYyTOBHX
BiX0/1B. IcHYIOUI mporpamMu He BpPaxoOBYIOTh MOBHOK MIpOI €KOCHUCTEMHUM MiJIXI/,
IHTerpaliio OPUHIUIIB «3a0pyAHIOBAY IUIATUTHY Ta «PO3IIUPEHOI BIAMOBIIATBLHOCTI
BUPOOHUKAY, SIKI € KJIIFOYOBUMHU Y €BPOIEHCHKIN Mozeni. JJOUUTbHUM € 3anpOoBaI>KeHHS
YITKMX HOPMAaTUBIB 3MEHIIEHHS YTBOPEHHS BIAXOMIB, a TaKOX PO3BUTKY
1H(ppacTpyKTypH 7151 IX PO3ALUIHLHOTO 30MpaHHS, KOMITOCTYBaHHS, MEXaH1KO-010JI0TTYHOL
nepepoOKU Ta EHEPreTUYHOI YTHIIi3allii, SIK1 BIAMOBIAAIN O MDKHAPOAHUM CTaHAapTam
1 IpaKTUKaM.

Takox moTpiOHO HATOJIOCUTH HA BAXKIIMBOCTI pO3POOKHU Ta peaizailii KOMIJIEKCHOL
CUCTEMH I'POMaJICLKOTO MOHITOPUHTY Y cpepl MOBOJKEHHS 3 BiixoAamu. Taka cucrema
Moryia 6 3a0e3MeunuTy 3BOPOTHUM 3B’S30K MIK HACEJICHHSIM, OpraHaMH YIIPaBJIiHHS Ta
cy0’e€KTaMu TOCHOJApPIOBaHHSA, MIABUIIMTA MPO30PICTh TMPOILECIB 1 CHPUATH
MOIIMPEHHIO EKOJIOTIYHO1 KynabTypu. llommpenHss i1HopMaliMHUX TEXHOJIOTIH,

uudpoBux maatgopM S MOHITOPUHTY, aHali3y Ta Bi3yai3alii JaHuX [I0J0
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YIpaBIiHHS BIXOAaMU, BKJIIOYHO 3 T€OIH(POPMAIITHUMH CUCTEMaMHU, BIIKPUBAE HOBI1
MOXJIMBOCTI JUIs TT1JIBUILIEHHS €(DEKTUBHOCTI AEP:KaBHOT MOJIITUKHU B 1iH cdepi.

Takum ymHOM, HE3Baxkaloun Ha (opMaibHI KPOKM 3 aJanTaili YKpaiHCHKOTO
3aKOHOJABCTBA JO €BPONEHCHKUX CTAHAAPTIB, HEOOXITHUM 3JIMIIAETHCS CTBOPECHHS
J€BOTO 1HCTUTYLIMHOTO CEpeloBUINA, sIK€ 3a0e3MeYUTh HE JMIIE BIAMOBIIHICThH
HOPMAaTUBHO-TIPaBOBO1 0a3u BuMoram €C, a if peajibHe 3HWKEHHSI HETATUBHOTO BILJIUBY
TIIB Ha noBKULIA 1 370pOB’S HACEJIEHHS, 3a PaxyHOK BIPOBAKEHHS CyYaCHHUX
0€3BIAXO/IHUX TEXHOJOTIM Ta CUCTEMHOI TpaHcdopmarllii MiIXOAIB A0 YIpaBIiHHS

BIIXOJIaMU.

1.2. Bukopucranus reoiH(popMALIiHUX TEXHOJIOTIM /JJf €KOJIOTiYHOI0
MOHITOPUHIY

1.2.1. CyuacHi npodjemMu BHKOPHCTAHHS iH(popManiiHUX pecypciB 3a
cTaHoM cMmitTe3Baaum. [IpogoBxkyroun aHami3, BapTO HArOJOCUTH, IO afamTallis
YKpaiHCHKOT'0 3aKOHOJIaBCTBA 710 BUMOT €Bpomneiicbkoro Corwo3y y cepi moBOIKEHHS 3
tBepauMu noOyrtoBumu Bigxonamu (TIIB) morpedbye He mume ¢opmaibHOTO
MIPUBEICHHS HOPMATUBHO-MIPABOBUX aKTIB y BIAMOBIJHICTh /10 €BPOMEHCHKUX, alie
peaJbHOro BIPOBAKEHHS JIEBUX MEXaHi3MiB, [0 3a0e3MedyroTh €(QEeKTUBHICTh
peamizailii MOJOXKEHb Ha mnpakTull. OIHUM 13 HAWOUIBII CYTTEBUX Oap'epiB
3QJIMIIAE€THCS TOBLIbHA IMIUIEMEHTALIIs] €BPONEHCHKUX MIAXO1IB Y c(epi MOBOKEHHS 3
BIIXOJJaMH Ha PETIOHAIbBHOMY Ta MICIIEBOMY PIBHSIX, 30KpeMa 4Yepe3 HEeIOCTATHIO
KOOpAMHAIII0 MK OpraHaMyd BUKOHABYOi BJaJu Ta MICIIEBOro caMoBpsayBaHHs. Lle
CTBOPIOE MPOTAJIMHU B OpraHi3aliiiHiil CTPYKTypi yIpaBiIiHHS BiAX0JaMu, OCIa0II0€e
BIIMOBIAANBHICTh 32 PE3yJIbTaTH 1 TalbMYy€ BIIPOBAJKEHHS CTpaTerii 3aMKHYTOTO
UKy Ta NPUHIHIIB HUPKYJISIPHOI EKOHOMIKH.

BonHouyac HEOOX1THO 3ayBa)KUTH, 1110 YNHHA CUCTEMA JEP>KaBHOT'O €KOJOTTYHOTO
KOHTPOJIIO HE 37]aTHA €(PEKTUBHO pearyBaTH Ha HOBITHI BUKJIUKH Y cepl yTuimi3allii Ta
nepepoOku TIIB, 110 MOB’A3aHO 5K 13 BIICYTHICTIO CY4aCHOI'O TEXHIYHOT'O OCHAIIICHHS,
Tak 1 3 OpakoM KBani(hiKOBaHUX KaJpiB. 3aKOHOJIaB4Ya CUCTEMa, Xoda 1 (hopMajbHO

OXOIUTIOE KIIFOYOB1 HANPsIMU yYIPaBIIHHS BiAXOJaMHU, BCE 1€ OPIEHTOBAHA MEPEBAKHO
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Ha JEKJIapaTUBHUI miaxiJ 0e3 JOCTaTHbOI MIATPUMKHU 3 OOKY €KOHOMIYHUX CTHMYJIIB
a00 CaHKIIIMHUX Ba)keJiB JJisl 3a0€3MeUCHHS HaJIe)KHOT0 BUKOHAHHS HOpM. Ha mpakTuili
1€ O3HAYa€ BIJICYTHICTh JIEBUX MEXaHI3MIB KOHTPOJIO 32 MOPYIICHHSIMU Yy cdepi
MOBOJUKEHHS 3 BIAXOJaMH, W0 YHEMOXJIMBIIOE (OPMYBaHHS BIJIMOBIAAIBHOTO
CTaBJICHHSI CYO’€KTIB TOCMOJApPIOBAaHHS N0 MpOOJIEeMU HAKOMUYEHHS, NMEPEpPoOKH Ta
yrumizauii TIIB.

Bapro minkpecnutu # Opak CHUHEprii MDK €KOJIOTIYHOIO, COIlaJbHOI Ta
€KOHOMIYHOIO MOJITUKOI, 30KpeMa B acleKTl YHpPaBIiHHS HOTOKAMH MNOOYTOBHX
B1IXOAIB. ICHYIOY1 MpOrpaMu HE BPaxOBYIOTh MOBHOI MIpOI0 €KOCUCTEMHHH MiJIXI/,
IHTErpalilo MPUHIUIIB «3a0pyHIOBAY IUIATUTHY» Ta «PO3LIUPEHOT BIAMOBIIAIBHOCTI
BUPOOHUKAY, SIKI € KIIOUOBUMH Y €BPOINEUCHKIN Mozemi. JJOUUTbHUM € 3apOBaIKEHHS
YITKMX HOPMAaTUBIB 3MEHIIECHHS YTBOPEHHS BIAXOMIB, a TaKOX PO3BUTKY
iHppacTpykTypu s iX pO3AUIBHOTO 30UpaHHs, KOMIIOCTYBaHHS, MEXaHIKO-
010JI0T1YHOT TTepepoOKHU Ta EHEPTeTUYHOI YTHIII3allli, SIK1 BIAMOBIAAIN O MIXKHAPOTHUM
CTaHJapTaM 1 MPaKTUKaM.

Tako MOTP10HO HArOJIOCUTH Ha BAXJIMBOCTI PO3POOKHU Ta peaizailii KOMIUIEKCHO1
CUCTEMH IPOMAJICbKOT0 MOHITOPUHTY y cpepi MOBOKEHHS 3 Biaxoaamu. Taka cucrema
MorJia 0 3a0e3neYnTy 3BOPOTHUM 3B’ SI30K MK HACEJICHHSIM, OpraHaMH YIPaBIIiHHS Ta
cy0’eKTaMU TOCHOJAPIOBAHHS, MIJBUIIUTH MPO30PICTh MPOIECIB 1 CHPUATH
MOIIUPEHHIO €KOJOTiYyHOi KylnbTypu. [lommupenns iHdopManiiiHuUX TEXHOJIOTIH,
uudpoBux miaaTtdhopM i MOHITOPHHTY, aHami3y Ta Bi3yami3aiii JaHuX I10J0
YIPaBIiHHS BIX0JIaMH, BKIIOUHO 3 T€01H(GOPMAIlIMHUMU CUCTEMAaMU, BIIKPUBAE HOBI1
MOXJITMBOCTI JIsl T1JIBUILIEHHS €(DEKTUBHOCTI JIep>KaBHOT MOJIITUKY B 1IiH cdepi.

Takum 4yuHOM, HE3Ba)karouu Ha (opManbHI KPOKMU 3 aJamTailii yKpaiHChbKOTO
3aKOHOJABCTBa JO €BPOINEUCHKUX CTaHAApTIB, HEOOXIAHUM 3aTUIIAETHCS CTBOPECHHS
JEBOTO IHCTUTYIIIHHOTO CEpEeJoBUIIA, SKE 3a0e3MeUuTh HE JUIIe BIJAMOBIIHICTh
HOPMAaTUBHO-MIPaBoBOi 0a3u BuMoram €C, a i peaibHe 3HUKEHHSI HETaTUBHOTO BILUIUBY
TIIB Ha OOBKULIS 1 340pOB’S HACEJICHHS, 3a PAaxXyHOK BIPOBAJKEHHS CYyYaCHHMX
0€3BIAXOJTHUX TEXHOJOTIM Ta CUCTeMHOI TpaHcopmarllii HiAXOIB 0 YIpPaBIiHHS

BIAXOJAaMHU.
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IS TOCH1DKEHHS ITapaMeTpiB 00’ €KTIB PO3MILIEHHS BIIXOIB B CYYaCHUX YMOBaX
y

3aCTOCOBYIOTh HACTYIIHI METOAM AOCTIIxKEHb (puc 1.2.).

MeToau pgocnigxeHb

6e3KOHTaKTHI meToau KOHTaKTHI meToau

MTHCC cnocTteperkeHHs,
TaxeomMmeTpUYHe3HIMaHHS,
Ha3eMHe fla3epHe CKaHyBaHHA,
Ha3eMHe undpoBe 3HIMaHHA

METOAU AMNCTAHLINHOIo
30HAyBaHHA 3emni 133 Ta
KapTorpadiyHum metog,

Pucynok 1.2. MeTtoau aocnipkeHb napaMeTpiB 00’ €KTIB PO3MIILIEHHS BIIXO/I1B

[lomMpeHow Cy4acHOK MPAKTHUKOK B YHOPaBIIHHI TBEPAUMHU MOOYTOBHUMHU
BiIX0oJaMu € 3actocyBaHHs reoinpopmaiiiinux cucrem (I'IC) y moeananHi 3 iHIIUMU
IHCTpYMEHTaMH MPOCTOPOBOTO aHaji3y JJig BHU3HAYCHHS HAWOUIBII MPUIATHUX
TEPUTOPIH JJIs1 pO3MIIIIEHHS MOJITOHIB Ta 00’ €KTIB yTHIi3alii Biaxo/iB. EGQeKkTUBHICTh
TaKoOTr0 MIAXOAY MOJISITa€ y MOXKIMBOCTI BPaxyBaHHSI BEJIMKOIO CIEKTpa MapaMeTpiB,
30KpeMa E€KOJIOTIYHUX 00MeXeHb (HasiBHICTh BOAHUX 00’ €KTIB, 3aXMCHUX 30H, 3€JIEHUX
HACaJKEHb ), T€OJIOTTYHUX YMOB (CTA0UIBHICTh I'PYHTIB, TAPOre0a0riyHi 0COOIUBOCTI),
reorpaiuHUX XapaKTEPUCTUK (AOCTYMHICTh, TPAHCTIOPTHA JIOT1CTUKA, BIAIAJICHICTh B1JT
HACEJEHUX NYHKTIB) 1 YMHHHMX IPABOBUX HOPM IIOAO OXOPOHU HABKOJIUIIHBOTO
MPUPOIHOTO CEPENOBUIIA.

BuOip BIANOBIAHUX TEPUTOPIM ISl CKIAaayBaHHA ab0 mHepepoOKu MOOYyTOBUX
BIJIXO/IB Ma€ 3JIMCHIOBATUCS 3 YpaxyBaHHSAM IHTEIPOBAaHUX MPOCTOPOBHX NaHUX. 3
LI€}0 METOI0 y 0ararbox MiXKHapOJHUX nocaimkeHHsIX ['1C-TexHomorii KoMOIHYOThCS 3

MeTtoaamu OaratokputepiaibHoro anamizy (Multi-Criteria Decision Analysis — MCDA),
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o0 J03BOJIA€ (POPMYBATU KOMIUIEKCHY OLIIHKY MNPUAATHOCTI TE€pUTOpid. JlomaTtkoBo
BUKOPUCTOBYIOTHCS J1aH1 AUCTaHIIiHOTO 30HayBaHHs 3emuil ([[33), siki 3a0e3meuyroTh
aKkTyajapHy 1HGOpMAIlil0 MPO CTaH TEPUTOPIH, iXHE (PAKTUYHE BUKOPUCTAHHS, TUIH
MOKPUTTS 3€MHOI MOBEPXHI, & TAKOX 3MIHH, 110 BiJI0YBAIOTHCS Yy MPOCTOPI1 Ta Yaci.

Cepen BU3HAHUX MDKHAPOJHHMX JIOCHIJKEHb, SIKI YCIIIIHO TO€IHAIN
BukopuctanHss ['IC Tta panumx JI33 st BupilIeHHS 3aBAaHb, IOB’SI3aHUX 13
ONTHUMI3AIlIE€I0 PO3MIIIECHHS 00’ €KTIB MOBOKEHHS 3 BIAX0AaMHU, BApTO 3rajaTu poOOTH
Anb-Xan6ami, T. bBacaBapamxkana, b. Haca Ta JI. Ipxoymu. BoHu AeMOHCTpYIOTh
€(EeKTUBHICTh MPOCTOPOBOTO aHAMI3y JUIsl EKOJIOTIYHO O€3MeYHOro IIaHyBaHHS
MOJIITOHIB. 3HAYHUN BHECOK y PO3BUTOK LILOTO HAmpsamy 3poounu ¥ gociigHuku C.
Jxokanosuy, X. Illaxa6i, M. Cypemkymap ta C. Icca, ski 3actocoBytoTh ['1C-
aHAJITAYHI T1IX0AW B MOEAHAHHI 3 €KCIIEPTHUMHU OI[IHKaMHU, 110 J103BOJIsi€ (OpPMYBaTH
HayKOBO OOTPYHTOBaHI ClIeHapii pO3MIIIEHHS 3BAJIUII] 1 TTOJIITOHIB.

TakuMm uymHoM, 3actocyBaHHs ['IC-TexHosoriii y nmoenHanHi 3 nanumu /(33 Ta
aHAJITUYHUMHU METOAAMHU JIO3BOJISIE CTBOPUTU €(EKTUBHY CHUCTEMY MIATPUMKH
MPUUHSTTS PillIeHb AJi1 BUOOPY NUISHOK MiJi CMITTE€3BAIUIIA, KA BIANOBIa€ BUMOTaM

CTaJIOTO PO3BUTKY, TPOCTOPOBOI OE3MEKH Ta €KOJOTIYHOI 30a1aHCOBAHOCTI.

1.2.2. be3koHTakTHi MeroAu IHGOpMAaNiiiHOI CTPYKTYPH  CHCTEMH
MOHITOPUHTY NOOYTOBMX BiAXoaiB. Y KOHTEKCTI cydacHoro ympasiinas TIIB
IIUPOKOTO TOIIMpPEeHHsT HaOyBae mpakTuka BukopuctanHs [1C y mnoegnanHi 3
IHCTpYMEHTaMH MPOCTOPOBOIO aHai3y i BU3HAYEHHS HAWUOUIBII TPUIATHUX
TEPUTOPIN TiJ TIOJITOHM 3aXOPOHEHHs, O00’€KTH TEepPepoOKH Ta JIOTICTUYHOT
iHppacTpykTypu. Takuii miaxig 103BoJisie 3a0€3MEUNUTH IHTETPAIlil0 BEJIMKO1 KITBKOCT1
MPOCTOPOBUX 1 aTpUOYTHBHUX JIaHMX, BPaXOBYHOUHM EKOJIOT14HI, reoMOpQoOJIOTivHi,
COIlIaJIbHO-€KOHOMIUHI Ta MPaBOBI YMHHUKHU. 30KpeMa, MpH IJIAHYBaHHI MICIHb MJIs
PO3MIIIIEHHS TOJIITOHIB aHAI3YIOTHCS TaKl MapaMeTpH, sIK BIIIAJIEHICTh Bijl dKUTIOBO1
3a0y10BU, HAasIBHICTh BOAHUX 00’ €KTIB 1 OXOPOHHUX 30H, TAPOre0oriyH1 0COOIUBOCTI

(30KpeMa piBeHb I'PYHTOBUX BOJ), 1HOPACTPYKTypHA NOCTYHHICTH (HASIBHICTH JOPIT,
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BIJICTaHb JJ0 HACEJIEHUX MYHKTIB) 1 MPaBOB1 OOMEXKEHHSI Ha BUKOPUCTAHHS TEPUTOPIit
[5].

Haiibinbmr  edextuBHUMU € miaxoau, mo mnoeanyots [IC 13 Metomamu
OararokputepianbHoro npuitHarTs pimenb (MCDA), a Takox 13 ganumu [(33, siki
3a0€3MeuyloTh akTyallbHy 1HGOpMAII0 MpO penibed, POCIMHHUN TOKPHUB, PIBEHBb
nerpajaiii JasamadTiB Ta ITMHAMIKY aHTPOIOT€HHOTO HaBaHTAXEHHS. 3aCTOCYBaHHS
TaKuX MiJXO/IB JO3BOJISIE HE JUIIE 1IeHTU(PIKYBaTH MOTEHLIIHO Oe3MeyH1 TepUuTopii, a
1 OI[IHUTH PU3UKH MOJATBIIOTO BIUIMBY MOJIITOHIB HAa JOBKULIS T4 HACEJICHHS.

B Vkpaini noaiOH1 HochiKeHHS TPOBOJAWINCS HA MPUKIAAl OKPEMHUX PETiOHIB.
3okpemMa, y PiBHeHCBKiM oO0sacTi 3A1MCHEHO aHali3 MNPUAATHOCTI TEPUTOPIN s
po3mimieHHst nonironiB TTIB 13 Bukopuctanasm ['IC-TexHouorii, ae 0yio BpaxoBaHO
noHay 20 KpuTepliiB BIUIMBY Ha JOBKULISA Ta 370poB’st HaceneHHs [3]. YV Kutomupi
BIIPOBA/DKEHO JIOKaJIbHY TreoiH(OopMaliiiHy CUCTEMY HJis IJJaHYBaHHS MapUIPYTiB
BUBE3CHHS BIIXOAIB Ta ontumizamii ixHporo 300py. Llsg cucrema o0'eqnye
KaptorpadgiuHi mapu 3 TeMaTUYHUMU OO0'ekTaMu (ByJIMYHA Mepexka, Micis 300py
CMITTS, HAsBHICTh HECAHKI[IOHOBAHMX 3BaJiMI) 13 alrOpPUTMaMHU PO3PaXyHKY
HaWKOPOTIIUX MapHIpyTiB [4].

Ha KuiBmiuHi1 IOCHIAHMKKA BHUKOPUCTOBYBAJIM 3HIMKHM CYNMyTHHKIB Sentinel-2 i
Landsat nns BUSIBIEHHS 3MIH y KOH(QIrypauli HOJITOHIB Ta MOJEIIOBaHHS 30H
MOXJIMBOI'O HEraTUBHOTO BIUIMBY CMITTE3BAIUI] Ha mpuiierii teputopii. [Ipu npomy
OyJi0 3a(iKCOBAHO TEHJEHIIID 10 PO3MIMPEHHS IUIONIl MOJITOHIB Ta MOPYLICHHS
CaHITapHUX 30H, 110 103BOJIUIIO OOIPYHTYBATH HEOOX1JHICTh MEPEIIISY MEK ICHYFOUHX
3BAJIUII] Ta MOCWJICHHS! KOHTPOJIIO 32 IXHIM (DYHKIIOHYBaHHSM [4].

[Hmmm npuxnagom € BukopuctanHs ['IC pis popMmyBaHHS TPOTHO3HOI KapTu
MICI[b TOTEHIIMHOTO BUHHMKHEHHS HECAHKIIOHOBAaHMX cMmiTTe3Banuml y KwuiBchkiit
obnacti. }O. Ps60oB Ha OCHOBI OaraTbOX MPOCTOPOBUX 3MIHHMX (BiACTaHl 0 AOPIT,
KUTIOBOT 3a0yJI0BH, BOAOWM, JICIB) pO3pOOMB MOJEINb, IO J03BOJSE MepeadayaTu
HWMOBIpHI 30HU cTuX1iHOTO HakonuueHHs TIIB [5].

3 ornsay Ha BUIE3a3HAYeHE, MOXHa cTBepakyBaTu, 1o ['1C-texHosorii B

noenHanHl 3 JI33-maHuMu (GOpPMYIOTH MOTYXHY CHCTEMY HIATPUMKH NPUAHATTS
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YVIOPaBIIHCHKUX pillleHb y cdepl MOBOJKEHHS 3 BiAxogamMu. BoHU J03BOJSIOTH
peanizyBaTu NPUHIUIIA MPOCTOPOBOI CTAJOCTi, MIHIMI3yBaTH €KOJIOTIYHI PU3UKU U
ONTUMI3yBaTHU BUKOPUCTAHHS MPUPOJHO-PECYPCHOTO MOTEHIIIAITY TEPUTOPIH.

3acTocyBaHHS CYIMyTHUKOBUX 3HIMKIB /i1 MOHITOpUHTY TionironiB TIIB € ogaum
3 Halle(DeKTUBHINIUX THCTPYMEHTIB Y cepl AUCTAHLINHOTO €KOJOTTYHOTO KOHTPOJIIO,
[0 Ja€ 3MOTy OTPUMYBATH PETYJISIpHI, MacliTaOHI Ta PENpe3eHTATHBHI JaHl MpPO
IuHaMiKy cMmiTTe3Banuin. OZHUM 13 MEPIIUX MPHUKIAIIB BUKOPUCTAHHS KOCMIYHOTO
3HIMaHHS JJI1 MOHITOPUHTY nomrony Anbe-Kypeit € nocnimkensas A. KBaprenra ta A.
Anb-Enesl, B axkomy Oyiio BUKOpUCTaHO cynmyTHHKOBI fgaHi Landsat 1 IKONOS ms
BU3HAUYEHHS 3MIH MPOCTOPOBHUX XAPAKTEPUCTUK MOJIroHy mpoTsirom 1972-2000 pp.
AHai3 TOKa3aB 3POCTaHHS TEMIIEpATypu TOBEPXHI TMOJITOHY B TIOPIBHSHHI 3
HaBKOJMUIIHIMU TEPUTOPISIMH, 110 CBIAYUTH MNPO TEIUIOBUM €(PEeKT HAKONMUUYECHHS
BiAXoiB [2].

[Momi6uuii miaxin 3acrocyBanu Typeubki gocmianuku J[. Cekep 1 C. Kas, sxi
BuBuanu nouirod TIIB B CramOynbebkii arnoMepanii Ha ocHOBI 3HIMKIB IRS 1C PAN
i IKONOS MS. Im Branocs BU3HAUMTH 3MiHM B ILIOII Ta 06 eMi moirony mix 2000 i
2004 pokamu, a TaKOK CTBOPUTH LU (PpoBY Moeib penbedy (LIMP), sxa ctana ocHOBOIO
JUTSL TPOCTOPOBO-YACOBOTO aHaJ13y PO3BUTKY IMOIITOHY.

V¥ Kurai JI. KBiHTIIIEHT BUKOPUCTAB Pi3HOYACOBI CTEPEO3HIMKH JIJISl OI[IHKHU 3MiH
ol nojairony TIIB y micti L3504wk0y, J1EMOHCTPYIOUM MOMKJIUBICTH ONEPATUBHOIO
BUSIBJICHHSI IMHAMIYHUX MPOIIECIB 3MIHU MEX 1 CTPYKTYPHU CMITTE3BAJIHIIL.

¥ macmtabHOMY nOCHiIKeHH] Mickkoi arinoMepariii Jlakka (banrnanemnn) /Iesan A.
npoaHaiizyBaB 3MiHu 3a niepiog 1960—-2005 pp. 1 BcTaHOBUB, 1110 ypOaHizallis mpu3Beia
70 3MEHILEHHS IUIOLl BOJHO-OOJOTHHUX YTifb, BOJHUX OO’€KTIB Ta 3€JIEHUX 30H.
[TapanensHo cmoctepiranocst 30uiblieHHs 1wiomi mnoniroHiB TIIB wa 256%
[47].

Crilika TeHAEHIIIS A0 3pOCTaHHS IUIONI cMiTTe3Banuin Ta modirodiB TIIB Takox
3a(iKCOBaHA Yy JOCIIKEHHSIX, BUKOHAHUX 3a JOMOMOIOK KOCMIYHUX 3HIMKIB SAS
PLANET. Taxk, y micti Anmatu (Kazaxcran) npotsirom 2003—-2016 pp. Oynu Big3Ha4Y€H1

3MiHM Mex ABox mnonaironiB TIIB, a Takox BUSBIEHO Ta 3akapTorpadoBaHO M’SITh
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HeCaHKI1OHOBaHUX 3Banuml. OauH 3 moisiroHiB — Kapacait — OyJo BUBEIEHO 3
eKCILTyaTallii uepe3 Horo HeOe3neyHe po3TallyBaHHS MOOIU3Y KUTIOBOT 30HHU.

MynbTUCHIEKTpaibHI Ta TIMEPCHEKTPaibHI KOCMIUHI 3HIMKM BIJKPUBAIOThH
JOJTaTKOB1 MOJKJIMBOCTI JJIs aHaji3y BIUIMBY IOJITOHIB Ha JOBKULIA. 30Kpema,
C. Man30 mpoBIB OIIHKY €KOJOTIYHOIo CTaHy TepuTopii mobnauzy HarioHanbHOTro
napky Besysiit (Itamis), ae posramoBaHo mnoniron TIIB, 3a momomoror
MYJIbTUCIIEKTPAIIBHUX 3HIMKIB.

MOHITOpPUHT TeMIIepaTypHUX 3MIH Ha MOBEPXHI MOJITOHIB € 111€ OJJHUM HAMPSIMOM
BUKOPUCTaHHA CyNyTHUKOBHX JnaHux. Tak, K. ®aiican BCTaHOBUB Ha OCHOBI 3HIMKIB
Landsat, mo temneparypa noBepxHi nosirony Tpeitn Poya (Kanana) va 10 °C Buia,
HDK TeMIleparypa HaBKOJMIIHLOTO cepeaoBumia. I[lomiOHI pe3ynbTaT TakoX
npeacTtaBiieHo y poborax C. lakoboae ta A. [llakepa, 110 MiATBEPIKYIOTh BaXKIUBICTh
TEMIEPATYPHOI0 MOHITOPUHTY JJIS OLIHKU CTaHy CMITTE€3BAJIHIILI.

['on0BHOIO mepeBarol0 CymyTHHUKOBOTO MOHITOPHHIY € MOXJIMBICTh OXOIUIEHHS
BEJIUKUX TEPUTOPIA 3 BHUCOKOK TNEPIOAUYHICTIO 3HIMaHHS. HasBHICTH apXiBiB
CYIyTHUKOBHX 300paXeHb JI03BOJIIE€ aHAII3yBaTU JOBrOTPUBAIY JMHAMIKY 3MIH
nosiroHiB TIIB, 30kpema 3 1960-x pokiB 10 TenepiiHbOro yacy. BogHodac icHyrOTb 1
OoOMEXXEeHHs, cepel SKUX: BHCOKa BapTICTh BHUCOKOTOYHUX 3HIMKIB, MOTpeda y
Creliali3oBaHOMY IpOrpaMHOMY 3a0e3rneueHHi, KBadi(hikoBaHUX (PaxiBIAX, a TaKOXK
0OMeXXEeHHS 11010 MPOCTOPOBOT po3UIbHOL 31aTHOCTI (0,5—3 M) Ta siKoCcTi 300paKeHb
32 HECIIPUSATIUBHUX MMOTOJHUX YMOB.

He3Baxkatoum Ha 111 BUKJIWKH, 3aCTOCYBaHHS KOCMIYHOT'O 3HIMAHHS BUBOJIUTH
CUCTEMY MOHITOpUHTY cTaHy noniroHiB TIIB Ha HOBHMI1 piBeHb, 3a0e3medyroun
00’ €KTUBHICTh, PETYJISIPHICTH 1 JOCTYHHICTb 1H(QOpMAIIii, HEOOX1THOT 1JI1 EKOJIOTTYHOTO
YIpaBIiHHS, PEKYyJIbTUBAIlI 3€MeNib 1 CTPATEriyHOro IUIaHyBaHHS 1H(PACTPYKTYypHU
MOBOJIPKEHHS 3 BIIXOJaMHU.

Oxkpemy yBary ciiiji IPpUIIIUTH TOPIBHIIBHOMY aHalli3y Pi3HUX METO/IIB 3HIMaHHS
3 TOYKU 30py €PEKTUBHOCTI, TOUHOCTI Ta BapTOCTI. 30Kpema, NP 31CTaBIEHHI JaHUX,
orpuMmaHux 3a jaomnomorotro BIIJIA, 3 pesyiapTaramul JiAapHOrO Ta TEOHOJITHOTO

3HIMaHHs, BcTaHoBlieHO, 10 BIIJIA 3a0e3nedyroTh CX0Xy TOYHICTh MHPH 3HAYHO
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MEHIIIUX 4YacoBUX 1 (IHAHCOBUX 3aTpaTax. Hampukiaa, AOCHIJKEHHS, MPOBEICHI y
CIIA, Kanani Ta PymyHIi, HeMOHCTPYIOTh, II0 MOXHMOKa BHUCOTHOi MPHUB’SI3KU
oprodoromnanis, orpuManux 3 BIIJIA, He nepeBuiye 0,5 M, 110 € OPUIAHATHUM JIs
1HKEHEPHO-EKOJI0T1YHOro MoHiTopuHry nosirosiB TIIB. IIpu uboMy BUTpaTu yacy Ha
KamepaibHy OOpOOKY CKOpPOYYIOTHCS B pa3d y TMOPIBHSAHHI 3 TpaaulliiHUMU
re0/Ie3UYHUMH METOJaMHU, IO J1a€ MOKJIMBICTh YacCTillle MOBTOPIOBATH 3HIMAHHS JJIs
OTPUMAaHHS aKTyaJIbHUX JTaHUX.

IIle opniero mnepeBaror0 BukopuctaHHs bBIIJIA € MOXIHMBICTE THYYKOIO
MJIaHYBaHHS MOJILOTHUX MICIH 3 ypaXyBaHHSM cielu(}iKy IUISTHKHY, 110 3HIMAEThCS, —
penbedy, mepemkoa, JiHIA eleKkTponepeaay, HacakeHb Tomjo. Kpim toro, BITJIA
MOXYTh OyTH 00JIaIHAH1 MYJBTUCIIEKTPATLHUMH CEHCOPaMHU, 110 JTO3BOJISE HE JIUIIIE
aHaI3yBaTU '€OMETPUYHI XapaKTEPUCTHKHU MOJITOHY, a 1 3A1IMCHIOBAaTH OL[IHKY CTaHy
POCJIMHHOCTI, TeMIEepaTypHUX aHoMaliid, (UIbTpATiB, a TaKoX IMOBIPHOTO
PO3MOBCIOJKEHHS 3a0pynHeHb. Takl MIAXOIU BXKE peali30BaHO HAa MPAKTHUIL B
nocaimkeHHsax noiiroHiB y CIIA, Ascrpanii, [Tanii, 1e MyJabTUCTIEKTpaIbHUNA aHaI13
J0TIOMarae He JIMIIE B MOHITOPUHTY, a i y BUSIBJIEHHI €KOJIOTTYHO HEOE3MEYHUX 30H Ha
paHHiii craaii [27].

Ha cyuacnomy ertamni BITJIA po3risigatoThes sSIK KIIFOYOBUHM €IeMEHT Y (OpMyBaHHI
IHTEIrPOBAaHUX CHCTEM €KOJIOTIYHOIO MOHITOPUHTY, € O€3MUIOTHUKH CIyTyIOTh
MOOUTFHUM JIKEPESIOM 300py MPOCTOPOBUX 1 EKOJOTTUHUX JaHUX. PO3BUTOK TEXHOJIOT1i
rMOOKOTO HABUYAaHHS Ta KOMIT IOTEPHOTO 30pY J03BOJISIE aBTOMATHM3yBaTH aHali3
OTPUMAaHUX  3HIMKIB, 3/IACHIOIOYM  aBTOMAaTUYHE  pO3Mi3HABaHHA 00 €KTIB
(cMmiTTe3BanuIa, TEXHIKA, KOHTYpPH TMOJITOHIB), IO BUBUIbHSAE 3HAYHUU 0OCST
JTIOJICBKUX  pecypciB 1  MiABUILYE  €(PEKTHBHICTH  MOHITOPUHTY.  Biarak,
inTtenektyamzaiiss BIIJIA 3a pgomoMoror ajaropuTMiB MAIlMHHOTO HaBYaHHS
CIOpUsiTUME OUIbII  ONEpPAaTUBHOMY BHUSBJIICHHIO TMOPYIIEHb, IPOTHO3YBaHHIO
HAaBaHTAXXEHHS Ha TMOJIITOHU, BUSBICHHIO TEPMIYHMX AHOMAaNTiil 1 HaBITh MPOTHO3Y
o0csiriB HakonnueHHst TIIB.

Y nmigcymMKy, MOXHA CTBepJuKyBaTd, o 3actocyBaHHa BIIJIA y cdepi

MOBOJIKEHHS 3 TBEPAUMHU MOOYTOBUMHU BIAXOJAMH BIJKPUBAE HOBI MOXJIMBOCTI JJIs
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noOy/I0BH BUCOKOTOYHUX IU(DpoBUX Mojenei penbedy MOMIroHiB, (HopMyBaHHS
TPUBUMIPHUX KapTOrpapiyHUX 300pakeHb, OI[IHKK MPOCTOPOBOI JAMHAMIKK Ta
€KOJIOTIYHOI'0 CTaHy CMITTe€3BaNINIL. BrUCOKMl piBeHb aJalliTUBHOCTI 10 YMOB penbedy,
3pYy4HICTb TMOBTOPHOTO 3HIMAHHS, HEBUCOKA BApPTICTh OOJIAJIHAHHS Ta MPOTPAMHOTO
3a0e3nedeHHsl J03BOJAOTh 1HTerpyBath bBIIJIA sk epekTuBHUN I1HCTPYMEHT Yy
Jep>KaBHY CHUCTEMY €KOJOTiuHOro MoHiTopuHry. lle, y cBOl uepry, € BaKJIUBUM
KPOKOM JI0 T1JIBUIIICHHS PIBHS €KOJOTIYHOI O€3MEeKU HACEICHUX MyHKTIB Ta peanizailil

CTpaTerii CTajaoro MOBOKEHHS 3 BIAX01aMHU.

1.2.3. KonraktHi meromu. Tpanmeitnuii meroxa. [[ns Bu3HaueHHS 00'emy
HAKOIWYEHUX BIJIXOJIB TPAHIIEHHHI METOJ 3aCTOCOBYIOTh Y BHUHSTKOBHUX BHUIAJKaX,
31€01IBIITIOT0 Ha HEBEJIUKUX MOITOHaX a00 eKCIIepUMEHTAIbHUX MaaHIukax. MeTon
MOJIATa€e y BUOKPEMJIEHHI BU3HAYEHO1 JUISTHKY MOJITOHY, Ha K1 BUKOIY€ThCS TPAHILEs
3 (IKCOBAaHMMU T€OMETPUYHUMU MapameTpamu (MIUOUHA, UpUHa, JoBxkuHA). [Ticns
(ikcarii moyaTkoBUX 00'€eMIB TpaHIIes 3alIOBHIOETHCS TOOYTOBUMHU BIJIXOJIaMH, a 3MiHA
il TeOMETPUYHUX XAPAKTEPUCTUK PEECTPYEThCA Yepe3 IMeBHI MpoMmikku yacy. lle
J03BOJISIE BU3HAYUTU (DAKTUYHY IIIIBHICTH BIAXOMAIB y pEajJbHUX YMOBAX IOJITOHY.
Januii miaxix J03BOJISIE OLIHUTH MPOLIECH YIIIIbHEHHS B1IXO/1B M1 BIUIMBOM BJIACHOI
Barw, 30BHIIITHIX HAaBaHTaXEHb Ta O10XIMIYHUX MPOIIECIB.

[lompH NpPOCTOTY, TPAHIICHHMII METOJX Mae CyTTeBi OOMexeHHs. Ioro
3aCTOCYBaHHs NOTpe0ye BHUOKPEMJIEHHS OKPEMOi AUISIHKH, IO 3MEHUIYE KOPHCHY
IUIOILY MOJITOHY, a TAKOXK MOPYLIY€E€ HOPMaJIbHI TEXHOJIOT1YHI LIUKIM eKcruryartauii. [{o
TOTO K, Taki POOOTH MOXYTh CTAaHOBUTU HEOE3MEKYy ISl MEePCOHANy 3 TOUKHU 30pYy
OXOpOoHM Tmparui. TpaHmeitHuid MeToA He Ja€ MOBHOI IMPOCTOPOBOI KAPTUHU BCHOTO
MOJIITOHY, A JIMILE TOYKOBY JIOKaJIbHY OLIHKY, IIO 3MEHIIY€E HOro e()eKTUBHICTD IS
CUCTEMHOT0 MOHITOPUHTY. BojHOUYAC BiH 3aIMIIAETHCS KOPUCHUM JUIsl KaliOpyBaHHS
JaHUX BaroBOro METOJY YW YTOYHEHHS NapameTpiB YUIUIbHEHHS HAa MOYAaTKOBHUX
CTaJIsIX €KCIUTyaTaIllii MoJIroHy.

Konrakthi meronu 3iiomku (I'HCC, HJIC, taxeometpisi) 3a0e3meuyoTb BUCOKY

TOYHICTb OTPUMAHHS MPOCTOPOBUX JAHUX, OJHAK NOTPeOYyIOTh 3HAYHOTO 4Yacy,
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pecypciB 1 piBHS O€3MEKH MpU MPOBEACHHI MOJIHLOBUX pOOIT. BOHM mOUUIBHI it
3aCTOCYBaHHsS Ha HEBEJIUMKUX IMOJIroHax abo y BHMOAJKaxX, KOJM HeoOXigHa
MaKCUMaJbHO TOYHA 1HBEHTapu3allisl TEeOMETPpUYHMX mapamerpiB. Haromicte
IHCTpyMEHTaNnbHI MeToau, Taki sk BIIJIA abo kocMiyHe 3HIMaHHS, JO3BOJISIOTH
BUKOHYBATH ONEPATUBHUIA MOHITOPUHI BEIMKHUX TEPUTOPIN 3 MIHIMAJIBHUM PHU3UKOM
uisl mepcoHainy. ToMy y mepcneKkTHBI HaOuIbll €(pEeKTUBHOIO € 1HTerpallis KUIbKOX
METOJIIB 3 ypaxyBaHHSM IXHIX CHJIBHUX Ta clabkux ctopid. Hampuknan, o6’ eqHanHs
BIIJIA ta THCC wMmoxe 3a0e3neuynTd BHUCOKY TOYHICTh 3D-MopentoBaHHsA mnpu
30epexeHH1 0e3MeKr Ta e(PEeKTHUBHOCTI MOJbOBUX poOIT. KpiM Toro, orpumani JaHi
MOXyTb OyTH 1HTerpoBaHi y I'IC, 110 3Ha4HO PO3MIMPIOE MOKIMBOCTI IPOCTOPOBOIO
aHai3y Ta NIPUNUHATTA YIPaBIIHCHKUX pillieHb. (puc. 1.3.).
3acTocyBaHHS JaHOTO METONY € JOLUIBHUM MEPEBAXHO ISl TEPUTOPIA 3 0OMEKEHOIO
IJIOIIEH0, OCKIIBKM BiH HE 3a0e3neuye e(peKTUBHOTO 3aXOPOHEHHS BEJMKOI KUIBKOCTI
B11x0/1B. Lle 3yMOBI€HO HEOOX1IHICTIO MPOBEACHHS 3HAYHUX OOCATIB 3€MJITHUX POOIT
st (opMyBaHHS MacIITaOHHMX TpaHLIEH, 10, Y CBOKO YEpry, ICTOTHO MIJBHUILYE

€KOHOMIYH1 BUTPATH Ha peanizalito TexHomiorii [11].

OCTaTouHe NoOKpPpUTTA 3emni noBepxHA
KOomMmnpecoeaHi

WOASHHE NOKPUTTA 3emni © A 0an

Pucynoxk 1.3. Tpanmeitnuii crnocid 3aXOpOHEHHS BIAXO/I1B
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BaroBuit meTtog Moxe OyTH 3acCTOCOBAaHMI BHUKIIOYHO Ha  CIHELIAIBHO
obOnamToBanux mnojiroHax TIIB, ne peanizoBaHO BIAMOBIAHI 1HXEHEPHI 3aX0IU Ta
BCTAaHOBJICHO aBTOMOOUIbHI Barv JJjisi CUCTEMAaTUYHOTO OOJIKY Macu JI0CTaBICHUX
B1IXO/IB. 3aCTOCYBaHHSI 1IbOTO METOJY Ha HECAHKI[IOHOBaHMX a00 HEeoOJaITOBaHUX
CMITTE3BANIMIIAX € HEIOIIIbHUM, OCKIUIBKH BIJICYTHICTh HaJeXKHOI 1H(pacTpyKTypHu
YHEMOXJIMBIIIOE 3a0€3MEeUEHHs] TOYHOCTI BHUMIpPIOBaHb. [0 OCHOBHHMX HEIONIKIB
BaroBOr0 MIAXOMY CJIJ BIJIHECTH BIJHOCHO HHM3bKY TOYHICTH OI[IHIOBaHHS 00’€MiB
BIJIXOJIB, 5IKa, 32 JAaHUMH JOCIIKEHb, CTAaHOBHUTE 2025 %.
leodi3uyni Meronu HOOCHIKEHHS. XapaKTEpHOIO OCOOIMBICTIO OUIBIIOCTI
00’exTiB 3axopoHeHHs TIIB € HasBHICTH MeTaJIeBUX BKJIIOUCHBb, BOJIOTH Ta 3HAYHUX
KOHIIEHTpalliil 0iorazy, M0 CHOpUS€ MIABUIICHHIO €JIEKTPONPOBITHOCTI BIIXOMdIB
MOPIBHSIHO 3 HABKOJMIIHIMU IPYHTaMHU Ta T€OJOTiYHUMH mnopojamu. lle cTBoproe
NepeayMOBU i1 €(PEKTUBHOTO 3aCTOCYBaHHS EJIIEKTPUYHUX a00 €JIEKTPOMArHiTHUX
(EM) reo¢i3uyHuUX METOMIB, SIKI JIO3BOJIAIOTh HAIIMHO 1IEHTHU(IKYBATH MEX1 TUI
BIIXO/IB, @ TaKOX BU3HAYUTU iX IIMOMHY Ta TOBIIMHY. 3aCTOCYBaHHS 3a3HAYEHUX
METO/IIB € JAOUUIBHUM JIJIsi IPOCTOPOBOTO aHali3y Ta HEIHBa3UBHOTO KapTorpadyBaHHs

ctpykTypu nonironis TTIB (puc. 1.4).

EM Terrain Conductivity
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Pucynok 1.4. I'eoizuuHi METOIM MOHITOPUHTY
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MOXIUBICTh ~ BUKOPUCTAaHHS  JBOX  HEIHBa3WBHUX  METOAIB  HA3eMHOTO
reoi3MYHOr0 MOHITOPUHTY — Ha3eMHOro mponukarouoro pagapa (GPR) ta meromy
B1IOUBHO1 criekTpockomii — Oyna npocnimxeHa [{. ®epre. Taki MeTOaUM BUSBHIHUCS
JOIUTFHUMHU MEPEBAKHO JJISI MAJIUX 32 TUIoIIEer0 cMiTTe3Banuil. [IpoTe ix 3actocyBaHHs
MOB’sA3aHE 3 HEOOXIJHICTIO 3aJy4YeHHS BUCOKOBAPTICHOTO  CHEI1alli30BaHOTO
oOJagHaHHS, 31aTHOTO 3a0€3MEeYNTH TOUHICTh 30HyBAaHHS JI0 OJTHOTO METpPA.

Jlns Bu3HaueHHs 00 eMHHMX xapakTepucTuk wmacuBiB TIIB MoxyTh Takox
BUKOPUCTOBYBATUCh T€OJE3UYHI Ta a€POKOCMIYHI METOJM, KOXKEH 3 SIKMX Ma€ CBOI
nepeBaru Ta oOMexxeHHs. TOUHICTh BU3HAYEHHS 00’ €My 3HAUHOIO MIPOIO 3aJI€KHUTh B1JT
MIPOCTOPOBOI IIIJIBHOCTI BAMIPIOBaHb, 1110 CIYTYIOTh OCHOBOO /il oOynosu [IMP [19].

[. F'apacumuyk 3anponoHyBaB OMEepaTUBHY METOANKY BU3HAUYEHHS 00’ €MIB IPYHTY,
sKa J03BOJISIE ICTOTHO CKOPOTUTH TPYJOBI Ta YACOBI BUTPATH HA BUKOHAHHS MOJBOBHUX 1
KaMepaJbHUX POOIT. Y paMKax €KCIEePUMEHTAIbHOTO JOCIHIIKEeHHS OyJI0 MPOBEICHO
reOMETPUYHE HIBEIIOBAHHS AUISTHKM 3 mnogaidbiiuM noOymyBanHsM [IMP. 3romom
3MIMCHEHO TaxeOMETpUYHE 3HIMAaHHS, 3a pe3yiabTaraMu SKOIO0 PEKOMEHO0BAaHO
MaKCUMaJbHY BIJICTaHb Mk IMIKETaMU BCTAHOBIIIOBATH Ha piBHI 15 M, a Ha AUISTHKAX 13
PI3KOIO 3MIHOKO YXUJIIB — CKOPOUYYBATH ii BJIB1YI.

O. Bamykom po3poOieHO METOIMKY pPO3paxyHKy 00’€MIB CKJIaaiB OyTOBOTO Ta
meOeHEeBOro Marepiainy 3a JaHUMH TaXeOMETPUYHUX crocrepexeHb. Ha ocHOBI
OTPUMaHUX MPOCTOPOBUX KOOPJMUHAT MIKETIB MOOYJOBAHO /Bl MOBEPXHI, MK SKUMHU
Oyno obOuucieno o0’eM. OOpaxyHKU 3A1IMCHIOBAIUCS B MPOTPAMHOMY CEPEIOBHIIII
AutoCAD Civil 3D 2012 13 BUKOPHCTaHHSM TPbOX METOJIB: BEPTUKAJIBLHUX
napajeiabHUX Mepepi3iB, po3OUTTS HACUIY HA MPOCTI TEOMETPUYHI (ITypH, a TaKoXK
00’emuoi maietku 3a MertonoMm II. CoOomeBcbkoro. HaiimeHine BIOXWICHHS Bl
€TaJIOHHOTO 3HAUYEHHS OTPUMAHO P 3aCTOCYBaHH1 CIOCO01B pO30UTTA HA HAUMPOCTIIII
¢irypu (0,481 %) Ta BepTUKaIbHUX MEepepi3iB 13 BiicTaHHIO 5 M Mk HUMHU (0,622 %).

YV nocmimxenni T. VYpbOanuika o6’emu TIIB omiHtoBamucs 3a J0MOMOTORO
aepo(OTO3HIMAaHHS, BHKOHAHOTO 3 OE3MIJIOTHOTO JiTajdbHOro amapara Microdrone
MD4-1000. [Ins excriepuMeHTIB Oysi0o BiiOpaHo Tpu AUISIHKH 3 00’ emamu Big 10 000

10 50 000 m?. OG'exTH Madu BIJTHOCHO MPOCTY T€OMETPII0, 110 3a0e3MeuyBayio Kpalry



51
TOUHICTh OOuMCieHb. [lopiBHAHHS pe3yabTaTiB, OTpUMaHUX 3a (GOTOTpaMMETPUUHUMU
nanumu Ta 3a nanumu ['HCC-3HiMaHHs, 3aCBITYMIO PO301KHOCTI 00’ €MiB MEHII SIK 1
% mnpu 3aranbHOoMy 00’emi 530 255 ™3, mmomi 71 250 m? Ta cepenHiii BUCOTI 7 M
[14].

AHanoriyuHy Metonuky 13 BukopucTaHHAM BIIJIA  Oyno  peanizoBaHO
po3poOHUKaMH TIporpaMHoro 3abesneueHHs Pix4Dmapper nisi OIIHKKM 00’€My JIBOX
rpaBIiHKX BiJBajiB Tpanenienoaionoi popmu 3 Bucororo 7—10 m. Po3paxyHok 00’ eMiB
sniicHeHo B I'IC muisixom moOynoBU BIIHOCHOI MOJENI, /1€ MOYATKOBOIO MOBEPXHEIO
ClIyryBajla yMOBHAa IUIOLIMHA, 3MOJEIbOBAaHA HA OCHOBI KpallOBUX TOYOK
nocaipkyBaHoro 06’ exra (puc. 1.5.) Po3ramryBanHst ToUoK AJist TOOYJOBU TE€OPETUYHOT
(6a30B01 200 HYTLOBOT) MOBEPXHI € OTHUM 13 KJIIOYOBUX €TaIlIB MPU BU3HAYEHH1 00’ €MIB
BiXoM1B a00 HacumiB, 30kpema y ¢oTtorpammerpii Ta npu Bukopuctanui ['IC.
TeopeTnyHa MOBEpPXHS CIYyTYE YMOBHUM «JTHOM» O0'€KTa, 3 SKUM MOPIBHIOETHCS

(haxTuyHa (30BHIIIHS) MOBEPXHS JIs MOAAIBIIOT0 OOUHUCIICHHS 00’ €My.

Pucynok 1.5. Po3rairyBanHsi To4OK 1Jig moOyA0BU 0a30BOi MOBEPXHI

1O. JIi 3amponoHyBaB MeToauKy Bu3HaueHHs 00’emy TIIB, mo Oa3yerbcs Ha
aHaji3l XMapu TOYOK, CPOPMOBAHOI B PE3yJIbTaTI CTEPEOPOTOrpaMMETPUUHOT 0OPOOKH

300paxensb. Llei miaxia Mae moTeHIan Jyisi 0e3nepepBHOr0 MOHITOPUHTY MOJITOHIB Ta
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OLIIHIOBaHHS 3aJMILIKOBOTO TEpMIHY iX ekcmutyaramii. [lpore y BianmoBigHOMY
JTOCHIPKEHHI HE YTOYHEHO, SIKa caMe NOBepxHs Oyna mpuiiHATa 3a 0a30By Ui
oOumncieHHs 00’€MIB, a TaKOXX HE HaBEICHO YHCIOBI MHapamMeTpu 3MiHU 00’ €MIB
[31].

[Momanbmnii  po3BUTOK MeTOMIB aepodoTo3HiMaHHsA 3a ydacTio BIIIA
MPEACTABICHO Yy MpallsiX HiMelbkoro gociigauka B. Maepa, sikuif Ha OCHOB1 3HIMKIB,
OTpUMaHUX 13 IPOHIB Macow 10 5 kr, moOynyBaB [IMP cmitTe3Banumia, oIiHUB HOTO
00’€MHI XapaKTePUCTHUKHU Ta 31MCHUB MOHITOPHHT iX 3MiH. Y MeXaxX CBO€1 METOIUKHU
BUCHUI 3alpONOHYBAB AJTOPUTM BUKOHAHHS 3HIMAJIbHUX POOIT Ta HaBIB MPUKIATU
BHCOKOJIETAI130BaHOI TPUBUMIPHOI T'€OMPOCTOPOBOI Bizyamisallii TEpUTOPIl MOTITOHY
TIIB.

[ammit npuxnaa BukopuctanHs BIIJIA naBeneno y mocaimkenHi P. Munypu ta
KOJICKTUBY aBTOPIB, K1 3MIMCHWIM oOcTexkeHHs moiirony Kpicremrs (PymyHist) 13
3aCTOCYBaHHSM INporpaMHoro 3a0e3neueHHs Agisoft PhotoScan. ¥V pesynbrari Oyno
cTBOpeHo opTtodoTorian Ta 3D-Momenb MICIEBOCTI, IO JO3BOJUIO BU3HAYUTH SIK
IJIOIILY, TaK 1 00’ €M JOCHIIKYBAaHOTO MOJIITOHY.

JI0 BHCOKOTOYHHMX METOJIB 00JiKy 00’€MIB BIAXOAIB HAJEXKHUTh 1 3aCTOCYBAaHHS
cucteMu HazeMmHoro jazepHoro ckanyBaHHsa (HJIC). Tak, y IliBgenniii Kopei na
MOJIITOH1 AHCOH BIPOBAJIKEHO Oe3nepepBHY cuctemy MoHITopuHry Ha ocHoB1 HJIC, 1o
3a0e3Ieyye CUCTEMAaTUYHE BUMIPIOBAHHS 00 €MHUX MOKa3HUKIB 1 IPOTHO3YBAaHHS
TEPMIHY eKCIUTyaTallii IOJIrOHY.

CynyTHUKOBI METOMAM, 30Kpema iHTepPEepOMETPisi 3 CHHTE30BAHOIO anepTypoOlo
(SAR), Takox noBenu cBOXO €(EeKTUBHICTh 1Ji1 MOHITOpUHTY noniroHis TTIB. 3okpema,
B. Kaparanacci mnpoBiB gochimxeHHs mnomairony Jliocia (I'peuist), nme Oyno
171eHTU(IKOBAHO JIIITHKY CKJIQTyBaHHSI, BIICTEXKEHO 3MIHY iX IJION] Ta 00’ €MIB, a TAKOXK
noOyoBaHo MpOoQiabHI JIiHII, 10 BiOOpakaloTh NUHAMIKY HalllapyBaHb MPOTITOM
2003-2004 pp. [32].

3aBASKM BUKOPUCTAHHIO CYYaCHHUX KOCMIYHUX TIIaTGOpPM 3 MOMKIIMBICTIO
CTEpPEO3UOMKH CTAJI0 MOXJIMBUM HE JIUIIE KapTorpadyBaHHs IJION] CMITTE3BAJINIII, A i

BU3HAUEHHS BUCOTH TUI BIAXOAIB (3 TOYHICTIO 10 | M), 10 Aa€e 3MOry BHUKOHYBAaTu
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PO3paxyHOK 00’ €MiB HUISTXOM MOOYn0BH (P poBUX Mojenelt BUcoT. CiiiJl 3a3HaUYUTH, 1110
y OUIBIIOCTI METOAUK OOYUCITIOETHCS caMe BIJIHOCHUHM 00’€M Ha 3aJjaHuil mepioa, mpu
1bOMY 3a 0a30By MOBEPXHIO MPUHMAETHCSI YMOBHA TOPU3OHTAJIbHA IUIONIMHA, 110 HE
BpaxoBy€ TreoMOp(OIOTIYHUX OCOOJMBOCTEN TEPUTOPIl CKIIATyBaHHS, 110 3HAYHOIO
MIpOIO CIIPOILYE MPOUEAYpPY OOUUCHEHHS [5].

[Ilo cToCcyeThCsi HOPMATUBHOTO PETIAMEHTYBAaHHSI TOYHOCTI OOYUCIEHHS 00’ €MIB
TIIB, To HallOHANBbHI CTAaHAAPTU y OUIBIIOCTI €BPONEUCHKUX KpaiH, a TAKOXK B YKpaiHi,
Ha ChOTOJHIIHINA neHb BiacyTHI. Haromicte y Cnomyuenux Llltarax AMepuku Bxe y
2015 pomui JlemapTaMeHT 3 MNUTaHb PECYpPCiB, yTUII3allli Ta BIJHOBJIEHHS IITATy

KanidopHiss BUKOPUCTOBYBaB CTaHIAPTHU30BaH1 PEKOMEHAAIIIT IITOJI0 METO/IIB 1 TOYHOCTI

BU3HAYEHHS 00’emiB B1AXOIB Ha MOJIITOHAX TIIB
(Tabm. 1.2).
Ta6muns 1.2. Bumoru ta metoau 10 Bu3HaueHHs 00’ emiB TIIB
MeTton Bapticth TouHICTH T.HH : Po3mip
TIOJIITOHIB
Aepodoto3nimMan | HaitBumia 10 % Bci tunm bineme 10
HsI ra
HazemHi metoniu Cepenns (six | 1020 % | Bei Tunm Menme 10
MPaBUJIO MEHIIIA HIXK ra
aepo-hOTO3HIMAHHS
IUIA OUISHOK MEHIIIE
4ra)
Baroswuii (Ha Hwuszbpka (ocobmuBo | 20-25 % | Bei tunu Jns manux
OCHOBI TICIIS 1(50)11(0)40) MIOJIITOHIB
3Ba)KyBaHHSI) BUKOPHUCTAHHS)
TpanmenHui Hwu3bka 5% ITomiron bynp skuii
TpaHIIEHH | PO3MIp
Oro TUITY

Y mpomeci BU3HAYEHHsS IUION] Ta OO0’€MIB MajauxX CaHKI[IOHOBAaHUX a0o
HECAHKI[IOHOBAaHUX CMITTE3BAJIHUIIL, a TaKOXK 1mojironiB TIIB, qoiinsHuM € 3acTOCyBaHHS
reopi3UYHUX 1 TpaHIIEHHUX METOMIB. EQEeKTHBHICTh NUX MIAXOMIB 3yMOBJIEHA

HE3HAYHUMHU pO3MipaMH OO0 €KTIB, IO JO3BOJISIE JOCATaTH BHCOKOI TOYHOCTI
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BUMIPIOBaHb 32 YMOBU BHKOPUCTAHHS CIEliali30BaHoi anaparypu. KpiM Toro, BUCOKI
pe3ynbratd  3a0e3NeuyloTh KOHTaKTHI reoje3udHi metoau, 3o0kpema ['HCC-
CIIOCTEPEKEHHS Ta TaXEOMETPUYHE 3HIMAHHS.

JIs MOHITOPUHTY CEpellHIX 1 BeIuKHX 3a rmioniero noniroHis TIIB mouinbHO
BUKOpUCTOBYBaTH aepodoro3HiManHs 3 BIIJIA. 3aBasku MOOUIBHOCTI, BIAHOCHO
HU3BKIN BapTOCTI Ta 3aTHOCTI 3a0€3MEYUTH BUCOKOTOYHE OTPUMAHHS MPOCTOPOBUX
nanux (oprodotomnanu, uudppoBi Mmoaem penbedy), BIIIA € edexTuBHUM
1HCTPYMEHTOM JJIsI OI[IHIOBAaHHS MOP(POMETPUUHUX TapaMeTpPiB MOJIITroHIB. J{01aTKOBOIO
MepeBaro0 iX BUKOPUCTAHHS € JUCTAHIINHUNA XapakTep 3HIMaHHS, 110, 3 MOIVISAIY
OXOPOHHM TMparlll, € OE3MEYHIINIMM TOPIBHAHO 3 HA3eMHHUMH KOHTAaKTHHMH METOJaMU

nocaimpkeHus [21].

1.3. Crpareris Ta CTaH NOBOJKEHHS 3 TBEPAMMH NMOOYTOBUMHM BiAX0JAaMu B
Ykpaini Ta cBiti. 3rigHo 3 odiuiiiHuMU gaHuMU JlepKaBHOI CIy>KOM CTaTUCTUKHU
VYkpainu, mopiuHuil 00CAT yTBOPEHHS BIIXOAIB Y KpaiHi CTaHOBUTH NpuOnu3Ho 500 MiaH
TOHH. CTPYKTYpPHO MEPEBAXKAIOTh BIIXOAM MEPBUHHOTO BUPOOHUITBA — 76 %, mami
WIyTh BIIXOAUM BTOPUHHOTO BUPOOHMITBA — Onu3bko 18 %, CLIBCHKOrOCHOJAPCHKI
Binxoau — 2 %, a Takox TTIB, yacTka sikux ctaHoBuTh juiie 2 %. [lonpu 110 He3HaYHY
yacTky, came TTIB maroTh Ge3nocepeaHiil BIUIMB HA CTaH JIOBKIJUIS B MEXKaX KUTIOBUX
TEPUTOPIH, 1110 0OYMOBIIIOE iX BaXKJIUBICTh Y CUCTEMI YIPABIIHHS BIIXOJaMHU.

3a nanumMu €BpocTary, cepenHiil 00csar YyTBOpEeHHs BIAXOIIB y kpaiHax €C-27 y
2012 poui cranoBuB 4,9 TOHHU Ha OAHY 0c0Oy, Tonl sk B Ykpaini y 2013 pomi meit
MOKa3HUK jocsaraB 9,9 tonnu. Taka pi3HULS 3yMOBJIEHA 3HAYHOIO MHUTOMOIO Baroro
MIPOMUCIIOBUX BIIXO/IB B YKpaiHi, sIKi CTAHOBIATH 10 94 % 3aranbHOro 0OCsTy BiXO/IB.

3rinHo 3 iHdopmaliero MiHicTepcTBa PEriOHANIBHOTO PO3BUTKY, Oy/IIBHUIITBA Ta
KUTIOBO-KOMYHAJIBHOTO rocroaapcrsa Ykpainu, y 2013 poiii Oyino yTBOpeHO OJIM3BKO
59 man m? a6o 13 muu TonH TIIB, mo cranoBuiio nmpubauzHo 2—-3 % BiJ 3arajibHOTO
oOcsry Bcix BigxomiB. He3Bakaroun Ha 1€, €(EeKTUBHE YIPaBIIHHS MOOYTOBUMHU
BIIXOJJaMU MAa€ KPUTHUYHE 3HAYEHHS JUIsl €KOJOT14HOI O€3MEKH Ta CTAJOr0o PO3BUTKY

MICT.
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Juunamika ytBopeHHs TIIB nemoncTpye craOuibHe 3pocTaHHs. Tak, ympoaoBxk
20002010 poxkiB piunuit o0csr moOyToBUX Biaxo/1B 30inbimuBcs Ha 70 %. [IpoTe BapTo
BpaxoByBaru, 10 odimiiiHa cuctema o6niky TIIB Oyna 3ampoBajkeHa BiZHOCHO
HEJIAaBHO, 110 3yMOBIIIO€ TIEBHY CTATUCTUYHY MMOXHUOKY.

¥ 2000 pomu cepenniii oocar TIIB Ha ogny ocoOy B Ykpaini craHoBuB 180 KT, a 'y
2015 pomui — Bxe 270 kr. [Ins nmopiBHsiHHS, y 2022 poli cepeaHiii TOKa3HUK ISl KpaiH
€C cxnanas 503 kr/ocoly, a qs HoBUX uwieHiB €C — 420 kr/oco0y, 10 CBIAYUTH MPO
HasBHICTb 3HAYHOTO TOTEHI[ANy JJis1 YIOCKOHAJICHHS BITYM3HSHOI CHUCTEMU

noBokxeHHs 3 TIIB (puc. 1.6.).

CinbCbke rocnopapcTeo

77.6%

MepBuHHe BUPOBHULTBO
Puc. 2. MuTtomi nokasHuku yTBopeHHs TIMNB (kr/ocoby/pik)
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Pucynok 1.6. CtpykTypa yTBOpEHHS BiAXO/1B B YKpaiHi 32 BUAAMU JisTILHOCTI

CranoMm Ha 2022 pik, 3a 3arajbHOi YMCEIbHOCTI HacenaeHHs Ykpainu 41,78 MiH
oci0, nutoMuii nokazHuk yrBopeHHs TTIB ctanoBus 302,7 kr Ha nyury HaceleHHs [24].
Ile cBigunTh MpPO 3pOCTaHHS OOCATIB MOOYTOBUX BIAXOAIB OuUIbIn HiX Ha 10 %
MOPIBHSIHO 3 MOMEPEIHIMU MepioJlaMHu (3a pO3paxyHKOBUMHU OLliHKaMM). Taka nuHamika

MOXe€ OyTH HacHIIKOM Hee(dEeKTHUBHOI JIepKaBHOI MOJITUKU y cdepi 30epiraHss,
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3aXOpoHEeHHsA, mepepoOku Ta yrwmzamii TIIB Ha T comialibHO-€KOHOMIYHOT
HECTaOUTbHOCTI, 30KpEMa HU3bKOTO PiBHS 100pO0yTY HaCEICHHS.

[Tounnaroun 3 2000 poky, CTPYKTypa CIOKUBAHHS B YKpaiHi 3a3HajIa 1ICTOTHUX
3MiH: 3pocijia 4acTKa TOBapiB Ta MOCIYT, L0 XapaKTePU3YIOThCS BUCOKHUM pPIBHEM
re”epaiii BiaxoaiB. OcoO0IMBO MOMITHE 3pOCTaHHS CIIO)KMBAHHS TOBAapIB HEXap4OBOi
Ipyny, MO CHPUSE 3HAYHOMY 30UIBIIEHHIO OOCSTIB YIAKOBKH, fKa MOTpAIUISE A0
oOYTOBUX BIIXO/IB.

Axicanit ckman TIIB € xnatoyoBuMm ¢aktopoM npu GopMyBaHHI €()EKTUBHOI
CUCTEMH YIpaBIIHHS BiaxojaMu. BiH BU3Hauae TEXHIYHI ¥ opraHi3aliifHi BUMOTH J0
cUCTeM 30MpaHHs, COPTYBaHHs, MepepoOKU Ta yTHIII3allll, a TAKOXK BILJIMBAE HA BUOIP
ONTUMAJBLHUX TEXHOJOTTUHUX pillieHb. Oco0auBoro 3naueHHs crpykrypa TIIB nabyBae
i 4Yac OOrpyHTYBaHHS MOJEJl IOBOJDKEHHS 3 BIAXOJaMHM Ta BHOOpPY HampsMiB
pecypco30epekeHHs.

Ha »xanp, B YkpaiHi J0Cl BIICYTHI CHCTEMAaTH4Hl HALIOHAJbHI JIOCIIIKEHHS
Mopdororiunoro cknany TIIB. HasBHi gaHl TIpyHTYIOTBCS NEpPEBaXXHO Ha
(parMeHTapHUX JOCIIIKEHHSAX, BUKOHAHHUX omeparopamu y cdepi MOBOMKEHHS 3
B1JIX0JIaMH a00 TaJly3eBUMH acoLlalisIMU B OKpEMUX perioHax kpainu. Lli gocimikeHHs
CYTT€BO BIJPI3HAIOTHCS 3@ pe3yjbTaTaMu, 0 YCKIAAHIOE (OPMYBaHHS y3araJlbHEHUX

BUCHOBKIB.

IHWwe (HenepepobHe)

Mnactuk

OBi 3aULWKN)

Manip i kKapToH

Pucynok 1.7. Mopdomnoriunoi ctpykrypu TIIB B Ykpaini, %
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Tak, 3riiHO 3 pe3yibTaTaMy, OTPUMAHUMH B MEXax peai3allii HallOHaJIbHOIO
npoekty «Yucre micto» (puc. 1.7), HaliOuibmry yactky y ckmanl TIIB craHoBisATH
OpraHiuHi BIIX0H (3/1€01b1I0TO 3aTUIITKA XapUOBUX MPOAYKTIB), SIK1 IEPEBUILYIOTH 30
% 3araJibHOrO 00CSTY, a TaKOXK BTOPUHHI PECYpCH — KapTOH 1 Mamip, 10 BXOASITh 10
CKJIaJly TaKyBaJIbHUX MaTepiaiiB.

3rigHo 3 1H(opMmaui€ero, HaBeAeHow y IllocToMy HamioHaIbHOMY MOBIJOMIIEHHI
Vkpainu 3 nuTaHb 3MIHU KiiMaty, MopdoioriyHa crpykrypa TIIB Bkirodae Taki
OCHOBHI KOMIIOHEHTH: OpraHiuHi (Xap4oBi) Biaxoau —y Mexax 35-50 %, namip 1 KapToH
— 10-15 %, Bropunni nonimepu — 9—13 %, ckio — 8-10 %, metanu — 6au3zpko 2 %,
TEeKCTWIbHI Binxoau — 4—6 %, OyniBenbH1 marepianu — 5 %, aepeBuna — 1 % Tta iHmI
Buau BinxoaiB — Big 10 mo 14 %. BapiaTuBHICTH y 3HAUEHHSX LHUX MOKA3HHKIB,
HMOBIpPHO, 3yMOBJIEHa OOMEKEHICTIO BUOIPKH JTOCIHIKEHb, & TAKOXX THUM, 1110 NEBHA
YacTHMHA OpTraHiyHUX (pakiiiii Mmoria OyTH HE BpaxoBaHa Yy MPOIECi OLIIHIOBAHHS.

Kareropis «lHImI Bigxoawm» OXOIUTIOE, 30Kpema, HeOe3leuyHl KOMIIOHEHTH,
BEJIUKOTa0apuUTHE CMITTS, €IEKTPOHHI Ta EJIEKTPUYHI MpUIaau, 110 BUYEpIaiud CBii
pecypc, a TaKOXK 1HIIIT MEHIII MOIIKUPEH1 TUTTH BIIXOAIB [23].

Ananiz panux, npeacraBieHux y IlloctomMy HamioHaabHOMY IOBIJIOMJIEHHI
Vkpainn 3 nuTaHb 3MiHM Kiimary (puc. 3.3), 3acBiguye CyTTEBI BIIMIHHOCTI Y
Mopdonoriunomy ckiaai TIIB B VYkpaini mopiBHSHO 3 KpaiHamu €BpONEMCHKOTo
Corozy. 3okpema, B VYKpaiHi CHOCTEPIraeThbCs MEPEBAKAHHS OpPraHiuHOi (paxiiii
(Xap4oBi BIXOAH), YacTKa SIKOT KOJHUBAETHCS B Mekax 35—-50 %, 110 € 3HaYHO BHUIIUM
MOKAa3HUKOM, HIK Y CEpeIHbOEBPONEHCHKUX KpaiHax, A€ 1€l KOMIIOHEHT PIJIKO
nepesuiye 30 %. Taka TeHaeHIIIs] TpUTaMaHHa NepeBakHO kpaiHaMm CxiaHo1 €Bpomny,
7€ CTPYKTypa CIOXUBaHHS Ma€ OUIBIIMN aKIEeHT Ha MPOAYKTaX XapuyyBaHHS, K1
IIBUJIKO BTPAuarOTh CIIOKUBUY I[IHHICTH 1 IIBUJIKO IEPETBOPIOIOTHCS HA BIAXO/IH.

VY Toif yac K y 3aX1IHOEBPOINEHCHKUX KpaiHax MEpeBakae CIIOKMBaHHS TOBAPIB
TPUBAJIOTO BUKOPUCTAHHS, 0 (POPMYIOTH BHIIY YaCTKy BTOPUHHUX MaTepiaiB (CKIIO,
IUIACTHK, METAJIN), B YKpaiHi 1[I KOMIIOHEHTH MAlOTh HUKYY MUTOMY Bary y 3arajbHId

Mmaci TTIB. 3okpeMa, yacTka ckiia B yKpaiHCbKHX OOYTOBUX B1AXOJaX CTAHOBUTB JIMILIE
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8—10 %, a momimepiB — 9—13 %, 110 € MEHIITUMU TTOKA3HUKAMH MOPIBHIHO 3 KpaiHaMu
€C, ne, Hanpukiaj, nojaiMepHa Ppaxiiist yacto nepepuinye 15 %.

Bonnouac, Huxua yactka metani (2 %) ta aepeBunu (1 %) Takox CBIAYUTH MPO
oOMeKeHe BUKOPUCTAHHS NMEBHUX THUIIIB YIAKOBKHU a00 MPOAYKIIIi, 110, Y CBOIO Yepry,
3HUKY€E TOTEHIa]d JUIsi PO3BUTKY CHUCTEMH ITOBTOPHOTO BUKOPHUCTAHHS PECYPCIB.
JlomaTKoBO €111 3a3HAYUTH, 1110 10 Kareropii «[Him Bigxoan», yacTka akux csrae 10-14
%, BKJIIOYAIOTHCS KOMIIOHEHTH, [0 MOTPEOYIOTh CHEI1ali30BaHOTO MOBOJKEHHS:
BEJIMKOTa0apuTHI BUPOOH, HEOE3MEeUH1 BIIXOAM Ta 3aCTapll €IEKTPOHHI IPUCTPOI.

Takum ynnoMm, Mopdosnoriyna ctpykrypa TIIB B YkpaiHi BinoOpaxkae crienudiky
COI[1aJIbHO-€KOHOMIYHOTO PO3BUTKY Ta CHOXHBYMX 3BHYOK HACEJIEHHS 1 BUMAarae
ajanTalii CUCTEeMHU YMPABIIHHS BIAXOJAaMU 1O JOKaJbHHUX peajid, 13 ypaxyBaHHSIM
BHCOKOTO BMICTY OpraHiKM Ta BIJJHOCHO HHU3bKOI YAaCTKH BTOPUHHUX pecypciB. lle
CTBOPIOE BHUKJIMKM JUIsi €(QEKTHUBHOI OpraHizaiii COpPTyBaHHS Ta MEpepoOKHU, aie
BOJIHOYAC BIJKPUBAE MOXKJIMBOCTI /i1 PO3BUTKY CUCTEMH KOMIIOCTYBaHHS, O10ra30BUX
YCTAHOBOK 1 OKpAIIEHHS IEPBUHHOTO 300DY.

[TopiBusuibHUM aHani3 Mopdonoriynoro ckiany TIIB B VYkpaini Ta kpaiHax
€poneiicekoro Coro3y CBIAYNWTH MPO TE, IO HalllOHAJIbHA CTPYKTypa MOOYyTOBHX
B1IXOMIB OLIBIIIOI0 MIPOIO BIATOBIAA€ MOKAa3HUKAM, XapakKTepHUM JJisd kKpaiH CxigHoi
€ponu, 30kpema [lomnbii, Yecrkoi PecniyOmniku, CnoBauurHu Ta AepkaB banTtiiicbkoro
periony. Jliga YkpaiHu TUIIOBUM € CYTTEBO BUIIMN BIJCOTOK OPraHIYHOI CKJIQJOBOI Y
3aranpHiv Maci TIIB, [10].

3aranbauil piBenb nepepoOku TIIB B VYkpaiHi 3anuinaeTscs BKpail HU3BKUM.
3riiHo 3 O(MIMIMHUMHM CTaTUCTUYHUMM JaHUMH, Juiie Onusbko 3,7 % moOyToBUX
B1/IXO/IIB Mi/IJIA0ThCS yTHIII3alli1, IPUYOMY 1€l TOKa3HUK OXOIUTIOE IEPEBAXKHO PpaKiiii
YHaKoBKHU. I3 3aransHOro o0csAry oOpoOneHux BiaxoaiB 0au3bko 1,2 % crnpsMoBYyeTbCs
Ha CHOAJIOBaHHS 3 OTPUMAaHHSAM eHeprii, a maume 2,5 % — NOpoXOAUTh MPOIEC
MarepianbHOi mepepooku (puc. 1.7).

i uudpu cBiguaTh Tpo ICTOTHE BiACTABaHHS YKpaAiHU BiJl CEPEAHBOEBPOTIEHCHKUX
TeHJIeHIil y cdepl noBomkenHs 3 TIIB, e piBeHb nepepoOKU KOJIMBAETHCS Y MEKax

30-50 %, a cnanroBaHHSI 3 PEKYyMNEpAI€I0 €HEPrii € MOMIMPEHUM Ta TEXHOJIOTIYHO
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BIJIIIpallbOBaHUM MeToJ0M. BomHouac B YKpaiHi mepeBakae MpakTUKa 3aXOPOHEHHS
BIIXO/IB, 110 CTaHOBUTH MoHaJ 90 % Bix 3arajJbHOro 0OCSTY, IO MPU3BOIUTH [0
IHTEHCUBHOI'O BUKOPUCTAHHS 3€MEJIBbHUX PECYPCIB, A€Tpajallii IPyHTIB Ta 30UTbIIEHHS
BUKU/IIB MAPHUKOBUX T'a3iB.

KpiMm Toro, ooMexeHHUi piBEHb NEPEPOOKU € HACIIIKOM HU3BKOI €(EKTUBHOCTI
CUCTEMHU PO3ILIILHOTO 300pY, HEAOCTATHHOTO PO3BUTKY 1HPPACTPYKTYpPHU COPTYBATBHUX
1 IepepOoOHUX MIAMPUEMCTB, a TAKOXK BIACYTHOCTI CTUMYJIIB JUIs 3a7y4Y€HHS 1HBECTULIN
y rajixy3b BTOPUHHOI CUPOBHUHHU. Y 1IbOMY KOHTEKCTI NIABULIEHHS piBHS nepepoOku TIIB
B YKpaiHi Mae CTaTd OJHHUM 13 MPIOPUTETIB EKOJIOTIYHOI MONITHUKU JEpKaBH, 3
YpaxyBaHHSIM BHUMOT CTAJIOTO PO3BUTKY, LUPKYJISIPHOI €KOHOMIKM Ta HAOIMO>KEHHS 0

crannaptis €C.

Mepepobka
CnantoBaHHS

3axOpoHeHHs

Pucynok 1.8. Ctpykrypa nepepooku TIIB B Ykpaini, %

3riJIHO 3 pe3yabTaTaMy IHBEHTapu3allil momiroxis s 30epiranus TIIB, cranom Ha
2019 pik Ha Teputopii Ykpainu ¢pyHKiioHyBano noHaa 6 700 cMiTTe3BaIMII 1 MOJTITOHIB,
3arajpHa moma skux nepesunryBana 10 tuc. rexrapis. Ilpu npomy nonax 15 %
MOJIITOHIB OyNM TiepeBaHTaxkeHi, a 21 % He BIANOBIAAIIM BCTAHOBJICHUM CaHITAPHUM

HopMaM. OKkpeMoro MmpoONeMor0 € MaclTabHe (PyHKIIIOHYBaHHS HEJEraJIbHUX MICLb
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BHUJIAJICHHS BIIXOJIB — 3a OI[IHKaMH, Yy KpaiHi HapaxoByBasiocs Onuszbko 30 000
HECAHKIIIOHOBAHMX 3BAJIMII 3arajibHOIO Iuiomiero mpruoiauszHo 2 000 ra.

[Totouny cutyarito y cdepi noBomkenHs 3 TIIB B VYkpaini MoxHa
OXapaKTepU3yBaTH 32 TAKUMHU KIIOUYOBUMU MMOKa3HUKAMU [24]:

— CTpIMKe 3pocTaHHs NUTOMUX 00csriB yrBopenHs TIIB — 3a nepioxg 2000-2020
POKIB 11e#1 moka3HUK 301ab1uBCs Ha 70 %, MONPU CKOPOUYEHHS YHCEIbHOCTI HACEIICHHS;

— MOCTYIOBE 3pOCTaHHS YacTKU MepepoOitoBaHuX (Ppakiiid y Mopdoraoriunomy
ckiazi TIIB, mo o60yMoBHIIO TOYAaTOK MOZIEpHi3allil mepepoOHOi IHPPACTPYKTYPH;

— HU3BbKUH PIBEHb OXOIUIEHHS MOCIYyTaMHM 3 MMOBOJDKEHHS 3 BIAXOJaMU y CUIbCHKIM
MICIIEBOCTI, [0 CIPUYHHSE HecaHKIloHOBaHe ckuaanHs TIIB;

— 00MeXeHU piBEeHb NEPEPOOKH MOOYTOBUX BIAXO/IIB, SKUN 3aJTUIIAETHCS HUKIUM
3a 8 %, Monpu aKTUBI3aLlII0 PO3ALUIHLHOTO 30MpaHHs Y HU3II MICT;

— TEHJICHIIA 110 3pocTaHHs o0csariB TIIB, ski BUBO3SATHCS Ha MOJIITOHU Ta CTUXI1MHI
3BaJIUIIA, 1110 IPOJIOBKYE MOTTUOIIOBATA €KOJIOTIUHI PU3UKH.

HaxonuueHHsi 3Ha4HUX OOCATIB BIAXOMIB Ha [IIOYMX TMOJITOHAX CHPUYUHSIE
OararopiBHEBE HETAaTMBHE AHTPOINOTCHHE HABAHTAXXEHHSI HA JIOBKIJUIS: BiJOyBa€ThCs
3a0pyqHEHHSI aTMOC(EPHOro MOBITPs, MOBEPXHEBUX 1 MIA3EMHUX BOJ, AETpajiallis
IPYHTIB 1 €KOCHCTEM, a TaKOX MOPYIIYETbCS IUICHICTh CLIbCHKOTOCIOIAPChKUX
naHama@TiB 1 YCKIIAIHIOETHCS MPOLIEC 3aTyYEHHs 3eMellb Y rocnogapchkuii 00ir. Kpim
TOTO, YTBOPEHHS 3BAJUIIHOTO Ta3y NPU3BOAUTH JO 3pPOCTaHHS OOCATIB BUKHJIB
MapHUKOBUX Ta3iB, IO CIPUYUHSIE BIUIUB HA 3MIHY KIIIMaTy.

[cHyroua cuctemMa MOBOKEHHS 3 BiJIX0/aMH B YKpaiHi He 3a0e3reuye peanizailito
€KOHOMIYHOTO TOTEHI[1a]ly BTOPUHHOTO BUKOPHUCTAHHS PECypCiB Ta HE BIAMNOBIIA€
CYyYaCHHUM €KOJIOTTYHUM BUMOTaM. BUIbIIICTh A1F0YUX MOJTITOHIB TEXHIYHO T4 MOPAJIbHO
3acTapuii ¥ HE MaloTh CHPOMOXKHOCTI MPUUMATH 3pPOCTar0ul OOCATH BIAXOMIB Yy
CepeHbO- Ta JIOBTOCTPOKOBIM mepcnekTuBl. I[IpoAoBkeHHS eKcIuTyaTamii i€l
iH(ppacTpykTypu 6€3 CyTTEBOI MOJAEpHI3allli CIPUUUHITUME HAPOCTAHHS PUBUKIB IS
JOBKLJLIISA Ta 3J0POB’ S HACEICHHS.

Ha Binminy Bixm VYkpainu, B Kkpainax €sponeiicbkoro Coro3y MOpIYHO

nepepobnsietbest monan 61 muH TonH TIIB, mo y woTupu pasu nepeBuUllye
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CepeAHBOPIUHUI 00CAT YTBOPEHHSI MOOYTOBUX BIIXOAIB B YKpaiHi. [Ipu niboMy piBeHb
nepepoOku MmoOyToBUX BiAXoAiB y Mmexax €C IeMOHCTpPYe CYTTeBY AudepeHIialiio

3aJIEKHO BiJl KpaiHU.

5. 3aXOpOHEeHHS

4. EHepreTuyHa yTunisauis (cnantoBaHHS 3 OTPUMaHHAM eHeprii)

3. Mepepobka (peunkniHr)

2. [NoBTOpPHE BUKOPUCTAHHSA

1. 3anobiraHHs yTBOPEHHIO BigxoAis

Pucynok 1.9. IToka3uuku nepepoOku TIIB B okpeMux eBponeichbkux KpaiHax

Jliist 3a0e3neueHHs CTajaoro po3BUTKY y cepi yIpaBliHHS BiAXOAAMH HEOOX1THO
chopmyBatu 30anmaHcoBaHy cuctemy mnoBojkeHHs 3 TIIB, mo moenHye ekonoriyny
e(EeKTUBHICTh 13 palliOHAJTPHUM BHUKOPUCTAHHSIM MaTeplalbHUX Ta EHEPreTUYHUX
pecypciB. JlocArHeHHS I1i€i METH BUMAarae 4iTKoro (pOpMyJIOBaHHS JOBIOCTPOKOBUX
CTpAaTeriYHUX MPIOPUTETIB, IO MAKTh CIYyIyBaTd OCHOBOIO 1Jisi (OpMyBaHHS
Jep>KaBHOI MOJITUKH Ta IHCTUTYIIMHOI TpaHCcpopMallii ramysi.

Ha BinmMiHy BiJl IPOMUCIOBUX BIJIXO/I1B, 0OCSATH SKUX MOXJIMUBO CYyTTEBO CKOPOTUTH
3a paxyHOK BIPOBAXKCHHS TEXHOJIOTIYHO €(QEKTUBHUX BHUPOOHUYUX MPOIECIB,
3aro0IrTH YTBOPEHHIO KOMYHaIbHUX (MMOOYTOBUX) BIAXOIIB € 3HAYHO ckiajHime. Lle
3yMOBJIEHO THM, III0 MOOYTOBI BIAXOIU € OPraHIYHOIO CKJIAJOBOIO KUTTEISIIBHOCTI
JOMOTOCIIOIAPCTB 1 BUHUKAIOTh Yy MPOLEC] CIIOKUBAHHS TOBAPIB 1 MOCIYT: YIIAKOBKH,

Xap4yoBl 3aJUIIKHA, BUKOPUCTaHA MOOYTOBA TEXHIKA TOILIO. Y 3B’SI3KY 3 LIUM 3aXOJH 31
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3MEHILEHHA 00CATiB MOOYyTOBHX BIJIXOMAIB MAalOTh OOMEXEHY €(EeKTHUBHICTh y Mexkax
TPaAUIIIHHUX T1IXOI1B.

Came ToMy eBporeiickka nomituka y cdepi noBomxkenns 3 TIIB He dokycyeThes
BUKJIIOYHO Ha 3amoOiraHHi iX YTBOPEHHIO, a HAaTOMICTh OpPIEHTOBaHA Ha PO30YIOBY
LUJTICHOT, €KOJIOTIYHO O€3MeYHOi CUCTEMU YNPABIIHHS MOTOKaMU MOOYTOBUX BIJIXO/IB.
OCHOBOIONOXHUM JOKyMeHTOM y miii cdept € JupexktuBa Ne 2008/98/€C
€sporneiicskoro [lapnamenty ta Pagu, yxBanena y 2008 poiii. Bona Bu3Hauae KJirouoBi
I nomiTuku noBojxkeHHs 3 TIIB: oxopoHy MOBKULIS, MIHIMI3AIlil0 HETaTUBHOTO
BIUIMBY Ha €KOJIOT1YHI CUCTEMHU Ta 30epexeHHs 310pOB’sl HaceleHHs [9].

VY mexax /lupexktuBu c(HOpMyIbOBAHO OCHOBHI NMPUHIUIMN MOOYIOBHU CHCTEMH
noBokeHHs: 3 TIIB, 30kpema BuUMOrum 10 iepapxii MIIXOAIB 1 KpuUTepii BUOOPY
TEXHOJIOT1M. Xo4a CTPYKTypa Ta MEXaHi3MHU peaizallli i€l CUCTEMH JIeNIeTyIOThCs Ha
piBEHb KOXXHOI OKpeMoi JaepxkaBu-uieHa €C, ii moOynoBa Mae IpyHTyBaTucs Ha
MPIOPUTETHOCTI €KOJIOTTYHOT O€3MeKH Ta eKOHOMIYHOT eekTUBHOCTI. Cucrema iepapxii
MeroniB ympasiinHs TIIB, npencraBnena y Bumisani «cxomiB JlaHciHka», ciayrye
rpap1yHOI0 MOJEIIIIO JUIsl PO3MOALTY MPIOPUTETIB M1 Yac MPUUHSTTS pllIeHb y cdepi
MOBOJ/I>)KEHHS 3 B1IXOJIJaMH.

Jliist 3a0e3neueHHs CTajaoro po3BUTKY y cepi yIpaBliHHS BiAXOAAMH HEOOX1THO
chopmyBatu 30anmaHcoBaHy cuctemy mnoBojkeHHs 3 TIIB, mo moenHye ekonoriyny
e(EeKTUBHICTh 13 palliOHAJTPHUM BHUKOPUCTAHHSIM MaTeplalbHUX Ta EHEPreTUYHUX
pecypciB. JlocArHeHHs 11i€i METH BUMAarae 4iTKoro (OpMyJIIOBaHHS JOBrOCTPOKOBUX
CTpAaTeriYHUX MPIOPUTETIB, IO MAKTh CIYyIyBaTd OCHOBOIO 1Jisi (OpMyBaHHS
Jep>KaBHOI MOJITUKH Ta IHCTUTYIIHHOI TpaHCcpopMallii ramysi.

Ha BinmMiHy BiJl IPOMUCIOBUX BIJIXO/I1B, 0OCSATH SKUX MOXJIMUBO CYyTTEBO CKOPOTUTH
3a paxyHOK BIPOBAXKCHHS TEXHOJIOTIYHO €(QEKTUBHUX BHUPOOHUYUX MPOIECIB,
3aro0IrTH YTBOPEHHIO KOMYHaIbHUX (MMOOYTOBUX) BIAXOIIB € 3HAYHO ckiajHime. Lle
3yMOBJIEHO THM, III0 MOOYTOBI BIAXOIU € OPraHIYHOIO CKJIAJOBOIO KUTTEISIIBHOCTI
JIOMOTOCIIO/IAPCTB 1 BUHUKAIOTh y MPOIIECI CIIOKUBAHHS TOBApiB 1 MOCIYT: YIIAKOBKH,

Xap4yoBl 3aJUIIKHA, BUKOPUCTaHA MOOYTOBA TEXHIKA TOILIO. Y 3B’SI3KY 3 LIUM 3aXOJH 31
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3MEHILEHHA 00CATiB MOOYyTOBHX BIJIXOMAIB MAalOTh OOMEXEHY €(EeKTHUBHICTh y Mexkax
TPaAUIIIHHUX T1IXOI1B.

Came ToMy eBporeiickka nomituka y cdepi noBomxkenns 3 TIIB He dokycyeThes
BUKJIIOYHO Ha 3amoOiraHHi iX YTBOPEHHIO, a HAaTOMICTh OpPIEHTOBaHA Ha PO30YIOBY
LUJTICHOT, €KOJIOTIYHO O€3MeYHOi CUCTEMU YNPABIIHHS MOTOKaMU MOOYTOBUX BIJIXO/IB.
OCHOBOIONOXHUM JOKyMeHTOM y miii cdept € JupexktuBa Ne 2008/98/€C
€sporneiicskoro [lapnamenty ta Pagu, yxBanena y 2008 poiii. Bona Bu3Hauae KJirouoBi
I nomiTuku noBojxkeHHs 3 TIIB: oxopoHy MOBKULIS, MIHIMI3AIlil0 HETaTUBHOTO
BIUIMBY Ha €KOJIOT1YHI CUCTEMU Ta 30epeKeHHsI 3J0pOB’ g HaceneHHs [9].

VYV mexax [dupektuBu chOpMyIb0BaHO OCHOBHI HMPUHIUIIM MOOYJOBU CUCTEMHU
noBokeHHs: 3 TIIB, 30kpema BuUMOrum 10 iepapxii MIIXOAIB 1 KpuUTepii BUOOPY
TEXHOJIOT1M. Xo4a CTPYKTypa Ta MEXaHi3MHU peaizallli i€l CUCTEMH JIeNIeTyIOThCs Ha
piBeHb KOXKHOi OKpemoi nepxkaBu-uieHa €C, i moOymoBa Mae IpPyHTyBaTuUCS Ha

MPIOPUTETHOCTI €KOJIOTTIYHOT O€3MEKU Ta EKOHOMIYHOT €(DEKTUBHOCTI.

2011-cboroHi
LIMpKyJIsipHa eKoHOMIKa,
MPUIHLAMN «HY1bOBUX BigXO4iB»

2001-2010
OnTuUMi3aLisa IoricTuKkuy,
pPO3LWMpPEHHS BiAMNOBIAANLHOCTI BYUPoOHMKa

1996-2000
MoyaToK nepepobku Ta
KOMTMOCTYBAHHS, 3anpoBaaXKeHHs p6opy MET

1991-1995
Po3BUTOK iHPPaCTPYKTYP|
po3AinbHOro 36npaHHs

>

1985-1990
CaHiTapHe 3aXOPOHEHHSA
BNPOBaAXKEHHSA MiHIMa/IbHUX BUMOr

Pucynok 1.10. Etanu po3Butky cuctemu ynpasiinas TIIB y @nanapii (benbris)

3 1985 poky a0 cboroaHi

Xoya Ha JOCSTHEHHS BUCOKOTO PiBHS PO3BUTKY CUCTEMH MTOBOIPKEHHS 3 BIIXOJIaMU
y O@nangpii (benbris) Oyno BuTpadueHo MmoHan 35 pOKiB, 1€ HE O3HAYa€, IO 1HIIUM

KpaiHaM 00OB’SI3KOBO MOTPIOHO MOBTOpIOBaTH Iied TpuBanui nuisix. CyyacHuil ctaH
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HayKOBO-TEXHIYHOTO TMpPOTpecy, a TaKoXK HAasBHICTh anpoOOBaHUX HOPMATHUBHO-
MPAaBOBUX 1 YIPaBIIHCHKUX MoJIeNel J03BOJsE KpaiHaM 3 MEPEXiTHOK €KOHOMIKOIO,
30KpeMa YKpaiHi, 3HAYHO MPHUIIBUAINIMNTH TMEpexXiJq A0 I1HTETPOBAHOI CHCTEMH
ynpasmiaas TTIB.

[IpuknanoM ycmoimHOi ajganTaiii € YropiiuHa, ska po3nodaia pedopMyBaHHS
rajysi mcis Betyny o €spornericbkoro Coro3y. 3akiajieH1 y 3aKoHi PO MOBOJKEHHS 3
Bimxomamu 2000 poky HopMH TmepeAdayaIud TrapMOHI3allil0  HAI[lOHAJIBHOTO
3aKOHOJ/IABCTBA 3 €BPONEHCHKUMHU BUMOTAMH, BCTAHOBJICHHSI BIAIIOB1IaILHOCTI CTOPIH,
MEXaHI3MIB PO3MIMPEHOI BiAnoBigadbHOCTI BHUpoOHUKa (PBB) Ta pospobnenns
HamionansHoro minany aiil y cdepi noBomxkennst 3 TIIB. Pesynbratu peanizamii miel
MOJIITUKH CTAJIA TOMITHUMHM B3K€ TPOTATOM MEPIIOTO IECATUIITTS: YaCTKA 3aXOPOHEHHS
3MeHmuiIack 13 95 % o 80 %, a yacTka BTOpHMHHOI ITepepoOku 3pocia 3 2—3 % 10 15 %
y 2010 porii, gocsraysuiu 42 % y 2020-my. 3anpoBayKeHHS €KOJOTTYHOTO MOJATKy Ha
3axopoHenHs (10,5 eBpo/T y 2013 p. 3 mocTynoBuM miBUIIEHHM 110 42 €Bpo/T y 2026
p.) CTaj0 J0aTKOBUM CTUMYJIOM JJIS PO3BUTKY MEPEPOOKHU.

[eit 1OCBi IEMOHCTPYE, IO 32 YMOB LUIECIPSIMOBAHOI MOJITUKU Ta €(HEKTUBHOL
CHIBHOpaIll MK MyOJIYHUM 1 MPUBATHUM CEKTOpaMH KpaiHa 3 MOAIOHUMU 0 YKpaiHu
CTapTOBUMHU yMOBaMU MOXE JOCATTU CYTTEBOTO mporpecy mpotsirom 10—15 poxis.
EdexTuBHa B3aeMopisi nepxaBu Ta NpPUBATHUX OMNEpaTopiB, IIO cHoOcCTepiraigacs B
KpaiHax ballkaHCBKOTrO perioHy, BiIirpana KIIOYOBY pOjib y MOAOJaHHI Oap’epiB Ha
MOYAaTKOBOMY €Talll: MOJIepHi3alliil 3acTapiuioi IHPpacTpyKTypH, Mo 0JIaHH] ()IHAHCOBUX
0OMeXeHb, MIJBUILECHH] MPodeciiiHOTO PiBHS yHpaBiiHHA Ta (OPMYBaHHI MOMUTY HA
AKICHI TOCIYTH 3 OOKY HaCEJEHHS.

VYropuuHa, sk 1 geski iHmi kpainu LlenTpansHo-CxigHoi €Bpomnu, moeaHana
PO3BUTOK NEPePOOHOI IHPPACTPYKTYPH 3 pealiizalli€ro mporpaM caHailii, peKyJbTUBaIlil
MOJIITOHIB 1 MOJIEpHi3allil TEeXHIYHUX 3acO0IB 300py Ta TPAHCHOPTYBAHHS. 3aBISKU
upoMy npotsiroM 10—12 pokiB Bgajocst He JIMIIE ONTHUMI3yBaTU BUTPATH, a U 3HUZUTH
noTpedy B OyAIBHMIITBI HOBUX OO’€KTIB JJisi 3aXOPOHEHHs. AHAJIOTIYHI PE3yabTaTh
nocsrnu CepOis, HopHoropis Ta Anbanis, siki B nepion 2005-2008 pokiB peanizyBaiu

KOMIUIEKCHI nporpamu pedopmyBaHHs cpepu ynpasminas TIIB.
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Kpainu, mo gocsarim HallBUIIUX PiBHIB epepoOku, 30kpema benbrisa, Hinepnanaun
Ta HiMeuunHa, NOBHICTIO BIZIMOBHJIMCH BiJl OyIIBHULTBA HOBUX MOJITOHIB 1 MPAKTUYHO
ycyHynu 3axopoHeHHs TIIB sik nomiHaHTHY mpakTuky. Y Kpainax bantii, a Takox y
UYexii, CnoBayunHi Ta YropiuHi npotsrom 1998-2005 pokiB dacTka BIIXOAIB, IO
nepepoOsIucs, 3pocia 3 HylboBoro piBHs 10 20-25 %, a HECaHKI[IOHOBaHI 3BajIMIIA
Oynu niKB1I0BaHi a00 mepeBe/ieH B KOHTPOJILOBAHUM CTaTyC.

Axmio VYkpaina obOepe 1HHOBAIIHO-OPIEHTOBAHY MOJI€NIb PO3BUTKY CHUCTEMU
MOBO/IKEHHS 3 BIJIXOJaMU Ta 3yMI€ TOCITTU piBHA niepepoOku y 41 %, To Bxe 10 2025
pPOKy MOHA Oy/ie YHUKHYTH 3aXopoHeHHs 7,4 muH ToHH TIIB, mo BTpudi nepeBuiiye
o0csirv MOOYTOBUX BIJXO/IB, SIK1 yTBOPIOIOTHCS 1IOpoKy y Dinnstuaii abo Hopeerii. Leit
CIIEHapii BIJIMOBIAA€ CTPATETil CTAJIOr0 PO3BUTKY Ta IUISIM MEPEXOY 0 HUPKYISIPHOL

€KOHOMIKH.
BUCHOBKMU 10 PO3ALITY 1

1.V xonmi JoCHiKeHHSI BCTAHOBJICHO, 1110 HOPMATHUBHO-IIPABOBE PETYJIIOBAHHS
noBokeHHA 3 TTIB B Ykpaini 341HCHIOETHCSA HA OCHOBI TaKHMX 0a30BUX 3aKOHOJABUMUX
akTiB, sk 3akoH VYkpainu «llpo Bigxomm», 3akoH VYkpainu «IIpo oxopony
HaBKOJIMIITHLOTO TPUPOJHOTO cepeaoBHuIa», 3akoH Ykpainm «IIpo 3abe3medyeHHS
CaHITApHOIO Ta EMiJIEMIYHOTO OJIArOMody4ydsi HACEJCHHs» Ta HU3KH MIA3aKOHHUX
HOPMAaTUBHO-NIPABOBUX IOKYMEHTIB. OKpiM IIbOTO, HA PET1I0HATILHOMY PiBHI 00JIaCHI Ta
MICBKI PaJll yXBaIIOKIOTh JIOJATKOBI PErIaMEHTYIOUl JOKYMEHTH, IO CTOCYIOThCH,
30KpeMa, MUTaHb €KOJIOTTYHOI 0€3MeKH, 3aXUCTy JIOBKIJUIS Ta YIPaBIIHHS BIIXOJaMHU.
OcobOnuBa yBara MNPUIUIAETHCS ajamnTallii YKpaiHChbKOTO 3aKOHOJABCTBA J0 HOPM
E€porneiickkoro Coro3y, 30kpema g0 mnosioxeHb JupektuBu Ne 2008/98/€C.
VYcraHoBIIEHO, 0 YMHHA HOpMaTHMBHa 0a3a moTpeOye MOoAalbllloi MOAEpHI3alii Ta
uudposizamii st 3a0e3neyeHHss (YHKIIOHYBaHHS 1HTErpoBaHoi 1HdopMalliitHoT
CHUCTEMH €KOJIOTIYHOI'0 MOHITOPUHTY y cdepi moBomkeHHs 3 TIIB.

2. IIpoananizoBaHo Cy4acHi MiAXOIH /10 3aCTOCYBaHHs reoiH(OpMaliitHUX CUCTEM
(I'IC) y mporiecax ynpaBiiHHS TBEpAUMH MOOYTOBUMHM BiaxojaaMu. BcraHoBieHO, 110

BukopuctanHs ['IC-texHosnorii A03BOJISIE CYTTEBO OMNTHUMI3yBaTH JIOTICTUYHI Ta
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€KOHOMIYHI aCIIeKTH CUCTEMU: CKOPOTUTHU BUTPATH YaCy 1 peCypCIB i1 4ac MIaHyBaHHS
MapuIpyTiB 30HpaHHs, MEPEBE3CHHs, a TAKOXX PO3MIIICHHS OO0 €KTIB CKJIaJlyBaHHS,
nepepoOKu ¥ 3aXOpOHEHHS BIAXOMIB. 3’SCOBAHO CTpaTEeril0 Ta CTaH IMOBOJKEHHS 3
TBEpAUMH TOOYTOBUMM BIIXOJaMH B YKpaiHi Ta CBIiTi. PO3rNsiHyTO MOpPIBHSUIbHI
XapaKTepUCTUKU MUTOMUX NTOKa3HUKIB yTBopeHHs TIIB Ha ayury Hacenenss. HaBegeno
cTaTUCcTU4Hl JaHi moao cTpyktypu TIIB B Vkpaini ta kpainax €C Ta HaBeAeHO
MOPIBHSUIbHI XapaKTEPUCTUKHU IMOKA3HUKIB MepepoOku. OxapakTepu30BaHO MOTOYHY
cutyanii B Ykpaini 3 TIIB. Haronomeno mocimi kpain €C y nmoBojkenni 3 TIIB.
3a3HayeHo, 1110 MOKAa30BUM JUIsl Y KpaiHHU € 10CB1Jl PO3BUTKY CUCTEM MOBOKeHHs 3 TTIB
y benbrii Ta YropuuHi.

3. IlokazaHo, 110 3acTOCyBaHHS TreoiH()OpPMAILIITHUX TEXHOJIOTIH, METOIIB
nucTtaHiiitHoro 3ouayBanHs 3emui, BIUJIA ta nuudpoBux kaprorpadidyHuUX CHCTEM €
KPUTHUYHO BaXKJIMBUM JJis 3a0€3ME€UEHHS] CBOEUYACHOTO, BUCOKOTOYHOTO MOHITOPUHTY
noironiB TIIB 1 npuitHATTS OOIpyHTOBAHUX YHPABIIHCHKUX PIllICHb.

4. BcranoBieHo, 1mo pepopMmyBanHs cuctemu noBoikeHHs 3 TIIB B Ykpaini mae
0a3yBaTuCs Ha BIPOBAKEHHI Cy4YaCHUX 1H(POPMAILIITHUX TEXHOJOT1H 111 KOHTPOJIIO 3a
YTBOPEHHSAM, 30MpaHHSIM, OOpOOKOIO Ta YTHII3AIEI0 BIAXOMIIB, OPIEHTYIOUYUCH Ha
nepenoBuii focBia kpain €C, ne nudposizailis IpoIeciB cTajga KJIH4eM 10 eKOJIOTTYHOL

e(EeKTUBHOCTI.
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PO3A1JTI 2. MOJEJb TOBYJIOBHU IHTEI'POBAHOI CHCTEMH

IMOJIIT'OHY TBEPAMWX IOBYTOBUX BIIXOJIIB HA OCHOBI /133-TIC
TEXHOJIOI'IA

[HTEeHCHBHE 3pOCTaHHS OOCHTIB TBEPAMX MOOYTOBHX BIAXOIIB Ta MOCHJIEHHS
€KOJIOTITYHMX BUKJIMKIB, MOB'SI3aHUX 13 iX PO3MIIIEHHSIM, 3YMOBIIOIOTh HEOOX1THICTh
3aCTOCYBaHHS CYYaCHUX HayKOBO-T€XHIUHMX MIAXOAIB 10 MOHITOPUHTY Ta YIPABIIHHS
nomironamu  TIIB. OcobmuBoi  akTyanbHOCTI HaOyBae iHTerpamia JI33 1
reoindopmaniitnux cucrem ['IC y mporiecu MOJeNntoBaHHS Ta aHalli3y MPOCTOPOBO-
YacOBHUX 3MIH, IO B1IOYBAIOTHCS HAa TEPUTOPIi 00'€EKTIB pO3MIIIEHHS BiIX0AiB. Po3in
MPUCBSIYEHO PO3POOJICHHIO MOJIEN1 MOOY0BH iHTErpoBaHoi cucteMu nojiirony TIIB Ha
ocHoBl JI33-I'IC Texnoinoriii. B Mexax po3ainry OOIpyHTOBAHO TEOPETHUYHI 3acaau
BUKOPUCTAHHS AUCTAHIIMHUX METOMAIB NIl 300py MPOCTOPOBUX MAHUX, PO3TISHYTO
MaTeMaTU4YHl MOl OI[IHIOBAaHHS JMHAMIKM HAKOMWYEHHS BIJIXOAIB Ta BIUIMBY
MOJIITOHY Ha HABKOJUIIHE CEPEJOBUINE, a TaKOX 3alpONOHOBAHO AJITOPUTMU
JEKOMMO3UIIIi (YHKIIIOHAIBHUX CKJIAJOBUX CUCTEMH YIPABIIHHS MOJTITOHOM.

OcobOnuBy  yBary NOpUAUIEHO  €KCIEPUMEHTAIBHUM  JOCHIDKEHHSIM 13
BUKOPUCTAHHAM JaHUX aepodOTO3HIMAHHS, METOJIaM CTBOPEHHS HUGPOBUX MOJeneH
penvedy piznoro tumy (TIN, GRID) Ta omiHii TOYHOCTI BHU3HAY€HHS 00’ €MHUX
XapaKTepUCTUK TMOJITOHYy. Pe3ynbTatu AOCHIIKEHHS CHOPSMOBaHI Ha II1JBUILCHHS
JOCTOBIPHOCTI MOHITOPUHIOBUX JaHUX, 3a0€3MeYeHHs HayKOBO OOIPYHTOBAHOIO
€KOJIOTIYHOT0 KOHTPOJII0 Ta pO3po0JieHHS e()EeKTUBHUX 3aXOiB 3 ONTUMI3allii

¢yHkuionyBanHg noiirodis TIIB.

2.1. Meroauka BU3HAYECHHA 00’ €MY IOJIIrOHY TBepAUX NOOYTOBHUX BiAX0AiB
3 BHKOPHCTAHHSIM apXiBHUX KaprorpagiyHux marepiajgiB Ta MarepiajaiB
aepo3HiMaHHS

2.1.1. IToJuboBiTa KamMepasbHi pOOOTH NIPHU ACPO3HIMAHHS MOJITOHY TBEPAUX
nod0yroBux BinxoaiB i3 BukopucranHsaMm BIIJIA. 3aBganHs Bu3HaueHHS 00’ €MIB

HaKOIMWYEHUX BIAX0J1B Ha noyiroHax TIIB € Haa3BUYailHO akTyaJlbHUM y KOHTEKCTI
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IJIAaHYBAaHHS PEKYJIbTUBAIIMHUX 3aXO0JIB, E€KOJIOIIYHOTO MOHITOPUHTY Ta OI[IHKHU
MIPOCTOPOBOI0 HABAHTAXKEHHS HA AOBKULIA. [IpoTe y 3B’S3Ky 3 pi3HOMAHITTAM (Pi3UKO-
reorpaiyHMX yMOB PO3TAllyBaHHS TMOJITOHIB, TEOJOTTYHHUMHU OCOOJIUBOCTIMU
JISTHOK, a TaK0 BIUIMBOM MPUPOIAHUX 1 TEXHOTEHHHUX (DaKTOPIB (3EMIIETPYCH, 3CYBH,
MIJITOIJIEHHS, TaBOJKH, EKCTpEeMallbHI TMOroJAH1 SBUINA) PO3POOJECHHS METOJIUK
BU3HAYEHHS 00’ €My TakuX 00’€KTIB MOTpeOye 1HAMBIAYyaII3aLil TIAXOAIB AJIsl KOKHOTO
KOHKPETHOTO BUMAJKY.

VY HaWmpoCTIIIMX CHUTyalisX, KOJHM BiAOoMa KOH(Irypamis MOBEpPXHI 1 JOCTYIHA
noyatkoBa Tomorpadiuna iHdopmarllis, 00’€M MONIrOHY MOXe OyTH BU3HAUYCHUUN
IUIIXOM T€O0JIE3UYHOr0 3HIMaHHS abo0 3a JOMOMOIOK HA3eMHOIO JIa3€pHOIO
ckanyBanHs (HJIC). CyuacHe reoae3uuHe oOOJaJHAHHSA [03BOJISE OINEPATUBHO
OTPUMYBATU BHUCOKOTOYHI JaHl, HEOOXIJHI JUIsl pO3paxyHKYy 00’ e€MiB. Y CKIQJHIIINX
BUMAJKax, 30KpemMa Mpu BiACYTHOCTI modaTkoBoi [IMP, ocHOBOW aJisi BiITBOpEHHS
0a30BOi MOBEPXHI MOXYTh CIYTryBaTH JaHl TomnorpagiyHux KapT abo apXiBHUX
reolannx. BaXIMBUM YMHHUKOM MpU IIOMY € YypaxyBaHHS peaibHOi Mopdomorii
MICLIEBOCTI, IO CYTTEBO BIUIMBAE HA TOYHICTh OOYHMCIICHbD.

[Tomironn TIIB wyacTo po3MilIyIOTbCS B MEKax ICHYIOUHX ypOaHI30BaHUX
TEPUTOPIN, IO XapaKTepu3ylThbCcs CckiaaAaHow Tomorpadiero. Ilinm dvac Tpusanoi
eKCIUTyaTallli MOJIrOHy, OCOOJMBO 3a YMOB NEPEBAHTAXKEHHS, MOXYTh BUHUKATH
CYTT€EBI 3MiHM JaHamadTy, BKIOUYAYU OCiaHHs, Aedopmallii Ta 3CyBU BIIXOIIB, 110
HECe JI0JJaTKOB1 €KOJIOT1YHI PU3HUKHU. Y MICIseKCIUTyaTalliiHui nepioJl, Npu po3pooili
MPOEKTIB PEKYIbTUBAIllI TaKUX 00’ €KTIB, BUSHAYEHHS O0’€MY BIIXOAIB € KPUTUYHO
BAKJIMBUM Il 00paxyHKy HEOOX1JHOI KUIBKOCTI 130101040ro Marepiany. /o 0a3oBux
BXIJIHMX NapaMeTpiB TaKUX PO3paxyHKIB HAJIEKATh IUIONIA 3a0pyIHEHOI IIISHKY (Ta),
3arajibHUil 00’ €M HAaKOMUYEHHS BIAXOMIB (THUC. M?), MIOpIYHA AMHAMIKA HAJXOKEHHS
TIIB (Tuc. M*) Ta cepeaHsl BUCOTA TLI MOJITOHY.

OnuuM 13 epeKTUBHUX CMOCOOIB OTpUMaHHS 00’ €MHUX XapaKTEPUCTUK MOJITOHY
€ BHUKOpUCTaHHS aepodoTo3HiMaHHiS 3a gomomororo BIIJIA. YV wmexax
€KCIIEpUMEHTAJbHUX pOOIT A1 MOJENIOBaHHA MoBepxHI mnoiirony TIIB 0Oyno

31CHEHO aepo3HIMaHHs 13 3acTocyBaHHsAM BIIJIA Trimble UX-5. Ha nepmomy erari
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BUKOHAHO IJIaHyBaHHS Micii y cepefoBuii Trimble Access Aerial Imaging, ne
CTBOPEHO TMPOEKT MOJIHOTY, IO OXOIUIIOBaB TPH OKpPEMi IIISHKU 3 YpaxyBaHHSIM
ocoOnuBocTe penbedy Ta TEXHIUHMX NapamerpiB amaparta (puc. 2.1). KoHTposb
MOJILOTY 3/IIMCHIOBAaBCS uepes mianmeT-kouTposep Trimble Tablet, sxuii Binnosigae 3a
MOBHUM LUK yOpaBJiHHS — BiJ TeHepalii MapuipyTiB 10 3a0e3MeyeHHs aBapiitHOi

ImHoCcaakKu.

7valishe
2. 2 Fight 3 - 8 mins o)

Fight 4 - 8 mins @)

New fight 1 - 25 mins @)
New fight 2 - 25 mins @)
A s suicye nocadwu ETIA
T
@ sicye samory B
O R — “o \ 0 ] G

Mapupymu BIIVIA e "

= Mexca 1,2,3 npoexmie

Pucynok 2.1. [InanyBaHHs OJILOTHOTO 3aBJIaHHS AJisl aepOo(POTO3HIMAHHS

nosiirony TIIB y cepenoBumii Trimble Access Aerial Imaging

Ha cxemi npenctaBieHO CTPYKTYpY MOJTBOTHOI MICii, sIKa OXOIUIIOE TPU MPOEKTHI
IUISSHKU 3 ypaxyBaHHAM KOH(Irypaiii MmoJiroHy, Opi€HTaiii MapHIpyTiB 3HOMKH,
MEePEeKPUTTs 3HIMKIB Ta 30HU 3amycky/mocaaku BIIJIA. 3annanoBana koHiryparis
MapuIpyTiB 3a0e3reuye MOBHE OXOIUIEHHS TEPUTOPIl JOCIIIKEHHS 3 ONTUMAaJIbHUM
piBHEM 1TOA0BXHBOTO (80 %) 1 monepeunoro (60 %) nepeKpUTTs 3HIMKIB, HEOOX1THOTO
1U1st T0OOYT0BU BUCOKOTOUYHUX opTodoToruiaHiB ta [[MP.

[InanyBanHs aepodoro3HimanHa mnojiroHy TIIB cynpoBomxyBamocsi HU3KOIO
IIPOCTOPOBUX OOMEXKEHb 1 TEXHIYHUX BUKIIMKIB, AKI HEOOXITHO OyJI0 BpaxyBaTH MpHU
BUOOPI1 30HU 3allyCKy Ta MOCaAKu O€3MIOTHOTO JiTajabHOro amnaparta Trimble UX-5. 3
MIBJIEHHOI CTOPOHHU MOJIIFTOH MEXKY€E 3 TYCTHM JIICOM, II0 YHEMOXJIMBIIIOE OpraHi3alliio
BUIBHOI 3JIITHO-NIOCAJIKOBOI CMYTH, a 3 MIBHIYHOTO Ta MIBHIYHO-3aX1THOTO HAIPSMKY

penbed € pi3Ko TOPOUCTUM 1 3apOCIUM YarapHukamu. Taki yMOBH CTBOPIOIOTH 3HAUHI1
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TPYAHOILI J1s1 O€3MEUHOr0 CTapTy 1 3aBEepIIECHHS MOJIOTY anapara, 0coOJIUBO B yMOBax
00MeXeHOT MaHEBPOBOCTI.

JonaTkoBUM (haKTOPOM, SIKMH YCKJIaITHIOBAB MOJbOTHE IUIAHYBAHHS, CTAB 3HAYHHIM
nepemnaj BucoT (moHajg 50 M) MK AUISHKaMH MEPIIOr0 ¥ JPyroro MpoOeKTiB, IO
CTBOPIOE PU3MKU BTpPATU CUTHAIY MDX KoHTpojepom 1 BITJIA min yac BUKOHaHHS
3aBaaHHsa. KpiM Toro, mig 4yac momnepeaHboro MOJIbOBOTO OISy OyJIo BHSIBIEHO
HasIBHICTh BEJIMKOi KUIBKOCTI NTaxXiB y 30HI CMITTE€3BAIMILA, SIKI MOTJIM CTaHOBUTHU
3arpo3y Juisi CTab1IbHOTO BUKOHAHHSI MICIi.

Ha ocHOBI momepenHiX JOCHIJKEHb Ta TECTOBUX 3aIllyCKiB, Yy SKHUX OYJo0
3a¢iKCOBAHO BTpATy 3B’s13Ky mpu BUCOTI 3HIMaHHS 300 M Ta Binmanenni BIIJIA Ginbin
ak 400 M Big KoHTpojepa (L0 CHPUYUHSIO aBapiiiHy mocajky), Oyno oOpaHo
albTEpHATUBHY JOKaiito. HalOuibll ONTUMaNbHUM pIIIEHHSM CTajla JUIsSHKa,
pO3TalllOBaHa y MiBHIYHIN YaCTHHI MOJITOHY, sIKa XapaKTEPU3Y€EThCS MOMIPHUM YXUIIOM
Ta OJIU3BKICTIO 10 OCHOBHOTO T1JIa MOJIITOHY.

BuOpana 30Ha 3a0e3neuye HU3Ky TEXHIYHHUX 1 O€3[IEKOBUX IEepEBar:

—HasBHICTh MPAMHUX JiHIM BUAMMOCTI MIXK amapaToM 1 Ha3eMHHM KOHTPOJIEPOM
MPOTATOM YChOI'O MOJIBOTY;

—3axXHUCT BIJl BITPOBOIO HABaHTAXXEHHS 33 PaXyHOK IPUPOJHUX HACAIKEHb;

—HasBHICTh TpPaB’SIHOTO TMOKPUBY ¥ HEBUCOKOiI POCIMHHOCTI, IO CTBOPIOE
CIPUSATIUBI YMOBH JJISI M’SIKOi MOCAJIKH;

—MOXJIUBICTh 31MCHEHHS 3JIeTy U MOCaJKU B 000X HampsIMKax — sIK IPOTH BITpY,

TaK 1 3a BITPOM.

Jlns miaBunieHHs TouyHOCTI modOynoBu [IMP Oyno pospobieHo Tpu okpemi
MOJBOTHI TPOEKTH HA PIZHUX BHUCOTaX, KOXKEH 3 SKUX MaB 3a/laHl mnapameTpu
MOJOBKHBOIO Ta MONEPEYHOro MepekpuTTs (Tadn. 2.1). Ix kondiryparis BpaxoBysana
penbedHl OCOOMMBOCTI TEPUTOPIi, a MEPETUHU MK MapHipyTamu 3a0e3nedyyBaiu
CyIUIbHE MOKPUTTS Oe3 BTpaTH T€OMETPUYHOI TOUHOCTI. [Iporpamue cepemoBwuiie
Trimble Access Aerial Imaging m03BOMMIO BUKOHAaTH aBTOMATHUYHY T'€HEPALIIO
MOJILOTHOI CITKM, 0OpaxyBaTh TPUBATICTh MICli, IJIONIY MOKPUTTSA Ta MPOCTOPOBY

PO3/LIBHY 31aTHICTh 300pakeHb BIAMOBIHO 10 BUOPAHOi BUCOTH 3HIMAHHS.
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HaOyTuii nocBij € HiHHUM 7151 HOAANBIINUX TOCTIPKEHb AaHAIOTIYHUX 00’ €KTIB, IO
XapaKTEepU3YyIOThCS CKIATHOI0 TONorpadieo Ta MOPUPOJHUMH TMEPEIIKOAaMU IS

0€3M1JI0THOIO MOHITOPUHTY.

Ta6muns 2.1. [Tapametpu aepodoroznimanns BITJIA

Ne npoekTy IloB310B:KHE TA Bucora Po3mip Yac
nornepevHe 3HIMaHHAA, M | MiKceJsl, CM | 3HIMaHHS,
nepekpurTs, %o XB
[Tpoekr 1 70 300 9,57 8
[Tpoekr 2 70 260 8,29 9
[Ipoexr 3 70 280 8,93 8

Ha ocHOBI MeTOAMYHMX TOJOXKEHb, BUKIaACHUX Yy [7], Oylo mpoBeAeHO
oOumncieHHss cepennboi kBaaparuuHoi moxuOku (CKII) BHU3HaueHHS MPOCTOPOBUX
KOOpJIMHAT TOYOK MICIIEBOCTI, OTPUMAHMX 3a pe3yJbTaTaMH aepo(OTO3HIMAHHS 3
BUKOPUCTAHHSM OE€3MIJIOTHOTO JITAJIBHOTO amapara. Po3paxyHKH OpOBOAMIHMCS IS
3HIMaJbHOTO MaTepialy, OTPUMAHOTO Ha TPHOX PI3HUX BUCOTAX MOaboTy: 260 M, 280 M
Ta 300 M.

Koxxen HaO1p 3HIMKIB Oy110 00p0OIEHO Y BIAMOBITHOMY IPOTPAMHOMY CEPEIOBUIIIL
3 TMOJAJIBIIIMM BUKOHAHHSAM (DOTOrpaMMETPUYHOTO MOCIIOBAHHS Ta TeOJIe3UYHOT
npuB’s3ku. B pesynbrari Oynu orpumani 3HadeHHs CKII nng koxxHOi BUCOTH, IO
J03BOJISIE TIOPIBHSATHU BIUIMB BUCOTH 3HIMAHHSA Ha TOYHICTH MPOCTOPOBOi (ikcarril
00’ €KTIB.

OTpuMaHi pe3yJibTaTu 103BOJISIIOTh 3pOOUTH BUCHOBKH 1010 ONTUMAJIbHOT BUCOTH
nonboty BITJIA nns 3a0e3nedeHHs OallaHCy MIX PO3AUILHOIO 3AATHICTIO 3HIMKIB,
CTAOUIBHICTIO TOJBOTY Ta JONYCTUMUMHU BEIMYMHAMHM IOXHOOK NpH MOOYIO0BI

opTo¢oTOIIaHIB 1 TUPPOBUX MOJENEH pelbedy.
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Ne Bucora 3nimanus (M) B (m) mszy et "y o
MPOEKTY M.
1 300 100 1:2000| 0.24| 0.18 0.30
2 260 90 1:1733| 0.20| 0.15 0.25
3 280 80 1:1866| 0.26| 0.19 0.33

3a pesynpTatamu anainizy anpiopHux 3HaueHb CKII koopiMHAT TOYOK, OTpUMaHUX
y MeXax aepo3HIMaHHsI, BCTAHOBJIEHO, 1110 HAHBHUIIy TOYHICTh OYJIO TOCATHYTO M1J Yac
BUKOHAHHS IPYTOro MOJIbOTHOIO NPOoeKTY. OJIHAK, 3 Oy Ha 00'€THAHHS 3HIMATbHUX
JAHUX YCIX TPHOX MPOEKTIB B €IMHUN POoTOrpaMMeTpUUYHUNA OJIOK, 3arajibHl 3HAUYCHHS
CKII koopauHat y miaHi ctaHoBiATh 0,26 M, a 3a Bucotoro — 0,33 M. Taki noka3HUKH
€ IOCTaTHIMU JUIsl CTBOPEHHS BUCOKOTOUYHOTO opTodoTroriany Ta [{MP.

VY Mexax mpoliecy KOOpAUHYBaHHSI BUKOHAHO (DOTOAOPUCYBaHHS BCi€T TEPUTOPIL
MOJIITOHY, SIKe Hajanl OyJio BUKOPUCTaHO I 1JE€HTU(IKalli OMOPHUX TOYOK Ha
¢doro3HiMKax. 3aramomM Oyjl0 3aKOOPJWHOBAHO 32 OMOpPHI TOYKH, PIBHOMIPHO
pO3TalllOBaHI MO MeEXaxX YCiX TPbOX MPOEKTIB. 3 YypaxyBaHHAIM MOP(QOIOTIYHOT
CKJIQAHOCTI penibepy 00’€KTa Ta HASIBHOTO Mepenagy BUCOT HAa TUIl MOJITOHY, JJIs
3a0e3reueHHsl OUIbIIOT TPOCTOPOBOI JOCTOBIPHOCTI (POTOTPAMMETPUUYHUX PO3PAXYHKIB
OyJI0 10JJaTKOBO 3aKJIaJICHO KUJIbKA OMOPHUX TOYOK Ha CXUJIaX 1y HEHTpaIbHIM YaCTHHI
MOJIITOHY.

[TonpoBI BUMipH KOOpAMHAT OMOPHHUX 3HAKIB MPOBOAMIKUCH 13 BUKOPUCTAHHSIM
BrcokoTouHoro 'HCC-npuitmaua Trimble R7 y pexxumi RTK (kinemaTuka peaibHOTro
yacy), 3 miakiodeHHsM Ao mepexi 6azoBux craHiuii GEOTERRACE. Orpumana
TOYHICTh BU3HAYEHHS CTaHOBUJA 3—5 CM y IUIaHOBOMY MoJIOkKeHHI Ta 10 10 cMm 3a
BHCOTOIO, WIO BIAMNOBIAAa€ BUMOTaM J0O MacluTady 3HIMaHHA [Js 1HXKEHEpPHO-
re0/Ie3NYHUX IIIJIEH.

[Ticnst 3aBepIIeHHS €Tay MOoJbOBUX POOIT YCi OTpUMAaHI BUCOTHI MO3HAYKU OYJI0
npuBeAeHO 10 banTiiicbkoi cucTeMu BUCOT JUIs 3a0€3M€4YEeHHS] CYMICHOCTI 3 HAsIBHUMU

TonorpadiyHUMHU Ta KaJaCTPOBUMHU KapTorpadiuHUMU MaTepialaMH.
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2.1.2. CrtBopennss oprodoromaany ta LMP. Otpumani B pe3ynbTarTi
MOJBOTHOI Micii aepodoTO3HIMKK Oysno 00poOJEHO 3a JOMOMOIOK MPOTPAMHOTO
3a0e3neueHHss Trimble Business Center Photogrammetry (TBC), sike 3a0esneuye
IUPOKI  (PYHKIIOHAIBHI MOXJIMBOCTI JJIS CTBOPEHHS MPOCTOPOBUX MOJENei
MICIIEBOCTI, BKJIOYHO 3 XMapaMud TOYOK, OPTOQOTOIUIaHAMH, HEPETrYJIIPHUMHU
TpukyTHUMU ciTkamu (TIN) Ta 13oniHiitHUMU KapTamu [28].

[TocaigoBHICTE 1M BK/IOYajia TaKl OCHOBHI €Talu:

—IMIOPT 3HIMKIB 13 TPhOX MOJBOTHUX MPOEKTIB, BUKOHAHUX Ha PI3HUX BUCOTAX
(260 M, 280 M, 300 m);

—BHOIp BIAMOBIJIHOI CHUCTEMH KOOPJAMHAT 3TIAHO 3 JOKAWIbHUM Jlep:kaBHUM
re0/Ie3NYHUM CTAHIAPTOM;

—00'eIHAaHHSI OKpPEMHX TMPOEKTIB B €IUHUNM (PoTorpaMMeTpUuuHUM OJOK ISt
KOMILUIEKCHOI 00pOOKH;

—BHUKOHAHHS 30BHIIIHBOIO OPIEHTYBaHHS 3HIMKIB Ha OCHOBI OINOPHHMX TOYOK,
oTpuManux 3a nornomororw I'HCC-cnoctepexens;

—ypIBHOBAXKEHHSI  MOJIOkKEHb  ¢doTorpadiyHMX  CTaHIM, 10  JO3BOJMUIIO
3a0€3IMeUnUTH Y3rOKEHICTh T€OMETPUYHOT MOJIEN1 CIIEHHU.

VY pesynbrari 0OpOOKM OTpUMAHO BHCOKOTOUHHMM OpTO(DOTOIIAH, XMapy
MIPOCTOPOBUX TOUOK, a TakokK TIN-momens penbedy, siki pazoM (GOpMYyIOTh TOBHOILIIHHY
0a3y I MOJaNbIIOro aHajiizy mopdoiorii mojirony, obuucienns o60'emiB TIIB,
MIPOCTOPOBOI Bi3yai3ailii Ta IPUUHSTTS pillieHb Y chepl peKyIbTUBALIIT UM IIJIAHYBAHHS

iH(ppacTpykTypu (puc. 2.2).
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Pucynok 2.2. TIN-moznens aepo3HiManHs 3a gornomororo BITITA

3actocyBanHs BIIJIA nisi oTpuMaHHS NPOCTOPOBUX JIAHMX 3HAYHO IMiABUILYE
edexTuBHICT, TOmoOrpado-reoIe3NYHUX poOiT, 3a0e3MeUyyroyud CKOPOYEHHS  SIK
TPUBAJIOCTI MOJHOBUX OMEpalliif, Tak 1 00CATIB KaMepaIbHOIO OMpPAIfOBAaHHS JTaHUX.
Takuii miaxig A03BOJIE€ ONTUMI3YBATH KIJIBKICTh 3aJy4€HOI0 IEPCOHANTY Ta 3MEHILNUTH
3arajibHi BUTPATH Ha BUKOHAHHS 3HIMAJIbHUX POOIT.

VY Tabun. 2.3 HaBeIeHO MOPIBHUIBHY XapaKTEPUCTUKY YaCOBUX Ta TPYJAOBUX 3aTpaT
npu Bukopuctandi BIIJIA, mo umocTpye iX nepeBary Haj TpagulIiHUMU METOJAMU
3HIMAaHHS B YMOBaX CKJIagHOTO penbedy Ta OOMEKEHOro AOoCTymy 10 o0'ekTa

JTOCHIKEHHS.

Tabnus 2.3. 3aTpaTu yacy Ta noTpeda TpyA0BUX peCypCiB HaA BUKOHAHHS pOOIT

Ne Buna po0ir 3atpatn IloTpeda y BUKOHABUSX
yacy (ocid)
1. [TonsoBi poboTH
1.1  |KoopauHyBaHHS OTOPHUX TOYOK 3 TOJ. 2
1.2 |Buxonanus aepodoro3HimMaHHs | 25 XB. 2
2. KamepanbHi poboTn 4 ron. 1

31010yHIBCHKUM TOJITOH € AitouyuM 00’ekToM 3axopoHeHHst TIIB, nHa Teputopii
AKOTO TIOCTIHHO TmepeOyBae creliali3oBaHa TEXHIKA: CMITTEBO3U, TPaKTOPH,
OyJbJI03epU, a TAKOX TPAHCIOPTHI 3aco00M OOCIYyroByrO4Oro mnepcoHany. BomgHouac

HeJII04Ya YaCTUHA TMOJITOHY XapaKTEPU3Y€EThCS HASBHICTIO CaMO3aJIICHEHHS, 30Kpema
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YarapHHKiB 3aBBUIIKHU 10 2 M. {1 00'ekTH, 5K 1 BC1 1HIII HaJI36MH1 €JIEMEHTH (TPAHCIIOPT,
OyniBmi, droau), Oyiau BKIIOYEHI 10 MEPBUHHOI XMapW TO4YOK, copMoBaHOi 3a
pe3ylibTaTaMu aepo3HIMaHHS.

J1s1 3a6e3neuenns Tounocti nodyosu LIMP nepen mouatkom MojentoBaHHs Oyi10
3/11MCHEHO MOoNepeIHIO Kiacu(ikallito Ta BUIaJICHHs BCI1X 00’ €KTIB, SIKi HE HAJIEKATh J10
kiacy penbedy. Lle A03BOIMIO 130/1I0BaTH MOBEPXHIO (DAKTUYHOI'O HATPOMAJIKEHHS
B1IXO/1B BiJl TAMYACOBUX a00 HEXapaKTEPHUX €JIEMEHTIB JaHamadry.

HaiinomupeHimumMu MoAeIIMHU TPEJICTaBICHHST pelibey B reoiHdopMaiiitHux
cucremax € TIN- (meperynspHa tpukyTtHa citka) Ta GRID-momeni. ¥V 1mpomy
TOCIIKEHH] 7151 004nCcIeHHs: 00’ eMy CMITTEBOTO Tu1a Oyio BukopuctaHo TIN-mozneni,
cchopmoBaHi B mporpamHomy cepenonuiili ArcGIS 3a qonomororo iHcTpymeHTy Surface
Difference. /laHuii 1HCTpyMEHT BHUKOHY€ OOYHMCIEHHS 00’ €MIB LUISIXOM MOOYI0BU
TPUKYTHUX MPHU3M MK JIBOMa MOBEPXHIMHU, i€ 0a30BOI0 BBAXKAETHCSA TEOpPETUUHA 200
HYJIbOBA IUJIOIIMHA.

VY pe3ynbTari MOAEIIOBaHHS BU3HAYEHO, LI0:

—3arajibHa MJIOoa MOKPUTTS CMITTEBOTO TiJIa CTAHOBUTH 274 527 M?;

—3arajqbHuil 00’ €M Tia BiAXOAiB cknagae 4 072 357 m3.

[nctpyment Surface Difference He nuiie o04uciItoe YUCIOBI 3HAa4€HHs 00’ €MIB, a
1 CTBOPIOE BI3yallbHI MOJIEJI1 BIIMIHHOCTEN M1 MOBEPXHIMU (pPO301KHOCTEHN y BUCOTI).
BaxxnuBo 3a3HauuTH, MO OOYMCIEHHS 00’€My 3IIMCHIOETHCS NUIAXOM CyMYyBaHHS
00’€MIB TPUKYTHUX IPU3M 13 HeEMapaaeIbHUMH OCHOBAMH, MATEMATUYHUI aJrOpUTM
akux po3poOnenuit kommaniero ESRI 1 € 3axumieHuM aBTOpCchbKUM MpaBoM. Biarak,
BUKOHAHHSI anpiopHO1 aHATITUYHOI OLIHKA TOYHOCTI pPEe3yJbTaTiB, OTPUMAHUX LM
METOA0M, € OOMEKEHHUM.

JIns  [1OJATKOBOTO  KOHTPOJIIO  MOP(POMETPUYHUX  MMApaMETPIiB  MOJITOHY
mo0y/I0BaHO 130MAaxiTHI KapTH BUCOTH TiJia BIAXOJiB. 30KpeMa, y MiBACHHINA YacTHHI
MOJIITOHY OyJI0 3a(iKCOBAaHO MaKCHUMaJIbHY BUCOTY CKJIaAyBaHHS MoHan 50 M, 1o Aae
3MOTY MPOCTEXKUTHU SIK 3arajibHy MOP(QOJIOTiI0 MOJITOHY, TaK 1 CTPYKTYPY OKPEMUX

€JIEMEHTIB pelibedy, 30KpeMa sipiB (puc. 2.3).
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Pucynok 2.3. [3onaxiTu BiIX0/1iB

VY Mmexax mpoctopoBoro anaiizy noisirony TIIB npoBeneHo mOpiBHAHHS PI3HUX
MeToaiB iHTepnosiii npu nodyaosi [IMP tunmy GRID Tta TIN gns mopansiioro
BHU3HAUYEHHS 00’eMiB cMiTTeBOro Tuna. Monens GRID, mjo 6a3yerbcst Ha peryispHii
CITII1, MA€ TIEBHI MEpeBaru y MIBUIKOCTI PO3PaXyHKIB 1 MPOCTOTI peaizallli, TpoTe BOHA
HE 3aB/I1 KOPEKTHO BioOpa)xae CKIagHl MOPPOMETPUUHI XapaKTEPUCTUKHU TEPUTOPII.
Oco0HBO 11€ CTOCYETHCS 30H 3 PI3KO KOHTPACTHUM Pelbe(pOM — MOETHAHHSAM MOJIOTUX
IUISTHOK 1 KPYTHX YCTYIIIB.

Ha BigMiny Bij 11boro, Mmojenb TIN 103BoJIsi€ OUTbII TOYHO BIATBOPIOBATH PEIIbED
3a paXyHOK BUKOPHUCTAHHS HEPETYJSPHOI TPUKYTHOI CITKH, B SIKIH BEJIMKI TPUKYTHUKHU
YTBOPIOIOTHCSI HAa PIBHUHHUX JUISHKAaX, a JApiOHI — Ha KpyTux cxuiax. OCHOBOIO
nooynoBu TIN e Tpianrymsnis Jlenone, mo 3ade3neuye BUCOKY F€OMETPUYHY TOYHICTh
IpU  MOJEIIOBaHHI MOBEPXOHb. 3aBlISKW LHUM BiacTtuBocTsiM TIN-mMonens €
MPIOPUTETHOIO IS 3a/lady, MOB’SI3aHUX 3 JETaJbHUM BiIOOpaXKEHHSAM CKJIQJHOTO
penbedy Ta TOUHUM OOUUCICHHSIM 00’ €MIB.

Bongnouac GRID-Mozemnb, X04 1 TOCTYNAETHCS 32 TOUHICTIO, MA€ 3HA4YH1 IEPEBaru
B OOYHMCIIOBaJIbHIN €()EKTUBHOCTI, 0 € BAXKIUBUM MHpU OOpOOIIl BEIMKUX OOCATIB
IaHuX a00 poOOTi 3 AUHAMIYHUMU MTOTOKAMH MOBEPXOHb.

[lopiBHSIHHS pI3HUX MeETOAIB iHTepnoisuii npu nodyaoBi GRID-monenei,
3okpema TLI (Triangular Linear Interpolation), IDP (Inverse Distance Power), Kriging,

NN (Nearest Neighbor) Ta RBF (Radial Basis Function), 3acBiguumno, mo nume TLI
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JI03BOJIsI€E OTpUMAaTH 00’ €M, OJIM3bKUH 10 PO3PaxXyHKiB, BUKOHAHUX 32 Joromororo TIN.
Le noscHroeThCA TUM, 1110 MeTO TLI aHamoriuno BUKOpUCTOBYE TpiaHTyJsiLito [lenone
Ta 3aCTOCOBYE JIIHIMHY 1HTEPIOJISIIIII0 BCEPEANHI KOKHOTO TPUKYTHHUKA, 110 3a0e3meuye
BIIMOBIAHICTh reOMETpUYH1N Jorimi nodyaoBu TIN-moneni.

Pe3ynbTaTi MoJieNtOBaHHS PEJCTABICHO Ha puc. 2.4, e HaBeAeHO rpadik 3MIHU
00’e€MIB TIpU BUKOPHUCTaHHI PI3HUX IHTEPHOJSIIIIMHUX METOJIB 1 PO3MIPIB KOMIPKH
GRID. Haiibinbuie BiaxuiaeHHs BusBieHo it merony IDP — mo 12%, mo y
a0COIOTHUX 3HaY€HHSX Bianosigae 0au3bko 25 000 M3, Metoau Kriging, NN ta RBF
MPOIEMOHCTPYBAJIM BiJTHOCHI TOXHOKHU B Mexkax 8—9%, 3 a0COTIOTHUMU BIIXUJIEHHIMU
Bix 14 000 mo 42 000 3.

Amnani3 3MiH noxuOku f ipu Bapialii po3mipiB KOMIpkH BiJ 5 cM 10 20 M mokasaB

HACTYTHI pe3yJIbTaTu:
IDP - 0,53% (~25 000 m?),
Kriging — 0,51% (~29 000 m?),
NN - 0,23% (~14 000 m?),

RBF — 1,14% (~42 000 m?).
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Pucynox 2.4. IlopiBHSIHHS METO/IIB IHTEPHIOIALIL 32 BIAHOCHOIO MOXHOKOI0 (%)

Ta a0COJIOTHUM 00’€MOM BiIXWJIEHHS (M?) Ipu MojentoBanH1 nonirony TIIB

He3nauna BapiaTUBHICTh 004MCIIEHOT0 00’ €My npu 3MiH1 po3mipy GRID-koMipku
CBITUUTH MpO CKJIaAHy Mopdonoriuny OyaoBy penbedy mnomirony TIIB, sxuit
XapaKTepU3y€eThCsl HAABHICTIO TPhOX YITKO BUPAXEHUX TEpac 3 Mnepenagamu BUCOT A0
80 M 1 3HaYHUMH yXuJamu, o pocsararoTe 90°. Taka TonorpadiuHa CTpyKTypa CyTTEBO
YCKJIAJHIOE MAaTeMaTHYHE anpOKCHMYBAaHHS IOBEPXHI 3a JOMOMOIOK KIACUYHUX
IHTEPHOIAUIAHUX (QYHKIIIH.

VY 3B’S3Ky 3 IMM BUHUKA€ HEOOXI1HICTh NMPOBEAEHHS KOMILIEKCY TEOPETUYHUX 1
NPUKIAAHUX JOCHIIKEHb, COIPSIMOBAaHUX HA BJIOCKOHAJIEHHS MiIXO/A1B 10 MOAEIIIOBAaHHS
penbedy 3a nganumMu BIIJIA-3HIMaHHS Ta Ha OCHOBI HasABHUX KapTorpapiayHuX
MarepianiB. OcoOMUBY yBary Ciifi MPUAUTATH PO3POOII METOJUKH OLIHKA TOYHOCTI
oOuucinenHs o0’emiB 3a nfonomororo TIN-moaeneil, 3 ypaxyBaHHsIM reoMOP(OIOTIUHOT

CKJIQJTHOCTI MOJITOHIB Ta MPOCTOPOBOI HEOJHOPIAHOCTI BUCOTHUX MOKA3HUKIB.
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2.2. Teopern4yHi Ta eKCHEPUMEHTAJIbHI AOCJHiAKeHHSI 310JJ0OYHIBCHKOIO
noJiirony 3 Bukopucranusam TIN-mopedei

2.2.1. CrBopeHHs TOonorpagiyHoro mjiaHy mOJIroOHy TBepAMX IMO0yTOBMX
BiAX0iB KOMOIHOBaHUM MeTOAOM. Y 3B’s3KY 3 (YHKI[IOHYBAaHHSM Ta MOCTIHHOIO
Tpancopmaiiiero teputopli 310n0yHiBcbkoro mnonirony TIIB BuHukia morpeda B
OHOBJIEHH1 KapTorpadiunoi iHpopMmarlii o0 #oro MopHoMEeTpUUIHUX XaPAKTEPUCTUK
1 MpUIErINX TEepUTOpid. 30Kpema, NepeAdadueHO CTBOPEHHS BEIMKOMACIITAOHOTO
tonorpagiyHoro miany macimrady 1:500 3 13orincamu, npoBeeHUMU yepe3 KoxkHi 0,5
M BUCOTH pelbedy.

[lin gac peanizaiii npoekty HeoOXiHO OyJ0 BpaxyBaTh HU3KY (akTopiB, sKi
CYTTEBO BIUIMBAIOTh Ha TOYHICTh 3HIMAHHS Ta MOJAIbIIE MOICIIOBAHHS:

- BUOIp METOAY Ta MEX 3HIMaHHS, 00YMOBJICHUN T€OMETPUUHOIO KOH(ITypaIli€ro
T1J1a TIOJIITOHY Ta OCOOJIMBOCTSMH HABKOJIMIIHBOIO JAHAIIAPTY;

-TeploAMYHl  3aropsHHS  BIAXOJIB,  SIKI  CIOTBOPIOIOTH  PE3yJibTaTH
(hoTOrpaMMETPUYHOTO aHANI3y MPU CTBOPEHHI OpTOOTOIIAHY Ta IUGPOBOI MoAei
penbedy;

- HasIBHICTh HEOE3MEeUHUX AUISTHOK 13 PU3UKOM MOBTOPHUX 3CYBIB, 1[0 BH3HAYAE€
JOIUTBHICTh 3aCTOCYBAaHHS AUCTAHIIMHUX METO/IB 3 BUKopucTtanusam BITJIA.

CyuacHi mporpamHi NPOAYKTH JO3BOJISAIOTH epekTuBHO cTBOproBatu L[MP sk
OCHOBY JJi MOOyA0BU TonorpadiuHux KapT Ta miadiB. [Ipu nupoMmy penwed Ha miaHi
MOXe€ B1I00OpakaTUCs TOPU30HTAISIMU, OTPUMAHUMHU 32 IBOMA M1AXO0JaMHU:

1.ABTOMaTH30BaHE IreHEPYBAHHS 130TIIIC HA OCHOBI IU(POBOI MOJEN] pENbEDY.

2.Pyyna  BeKTopu3alisg  130TiIIC 32  CTEPEOMOJACIUII0O B yMOBax
cTepeopOoTOrpaMMETPUYHOTO aHATI3Y.

[Tepuuit meton peanizyetbea B Takux I, sax ArcGIS, Surfer abo Digitals, siki
MPOTIOHYIOTh PI3HOMAHITHI QJITOPUTMU 1HTEpHOJAIii. JlocaipkeHHS TOKa3aiu, MO0
Metoj Kpaiirinra 3a onTuManbHO MiAIOpaHUMU MapaMeTpamMu 3a0e3nedye Hailkpairy
TOYHICTh MOJIEIIOBaHHS peibedy. Y MOPIBHSHHI 3 HUM MYJIBTUKBaJIpaTU4HI Ta
norapu@miuHi GyHKIII JEMOHCTPYIOTh TIPIIi pe3ybTaTH 3 BIAXUIECHHIM Y Mexax 1,3—

1,4 pa3u. Kpim Toro, nepcnekTuBHUM € BUKOpucTanHs TIN-Monenelt y moeaHanHi 3
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rigporpadiyHUMU JaHUMHU, IO JI03BOJISIE 3aCTOCOBYBATH HAMNpAallbOBaHI aJTOPUTMU
TaKOX I KapTyBaHHS JTHA BOJIHUX 00’ €KTIB.

Hpyruii MeToJl — py4yHa BeKTOpU3allisi — aKTYaJIbHUI JJISI CKIaJHUX TTOBEPXOHb,
TakKux SK JbOJOBUKH, a0O0 MJUISHOK 3 BHUCOKHMMH KOHTpacTaMu Yy penbedi, ae
aBTOMATHUYHE MOJCITIOBAHHS BUABISETHCSI HEJOCTATHHO TOUHHM.

Jlns orpuMaHHs TOnorpadiyHoi OCHOBU OYyJI0O BUKOHAHO aepopOTO3HIMAHHS 3a
nonomororo BITJIA nHa Tphox Bucotax: 110, 130 ta 150 M, BIAMOBIZHO 0 TPHOX
OKpeMHX 3HIMAJIbHHUX MPOEKTIB. JIJIs OIIHKKM TOYHOCTI MPOCTOPOBOTO MO3UIIIFOBAHHS
toyok mnoOynoBu [IMP Oynu po3paxoBani cepeani kBaapatuuni noxuoku (CKII)
KOOpJIMHAT TOYOK BIJAMOBIAHO /10 METOAWKH, 3ampornoHoBaHoi A. JlobanoBum [7].

VY3aranbHeH1 pe3yabTaTy nojgaHo B tadnui 2.X.

Ta6muns 2.4. Anpiopue 3naueHdsi CKII Bu3HaueHHsS KOOPJIUHAT TOYOK

Ne Bucora B ()| msy| Mx () ™Y () | Mz (m)
NMPOEKTY| 3HIMaHHA (M)

1 110 40 | 1:500{ 0,05 0,06 0,07

2 130 50 | 1:500{ 0,06 0,08 0,09

3 150 60 | 1:500; 0,07 0,09 0,11

OTpuMaHi 3HAYEHHS CEpPEeIHIX KBAJAPATHUYHUX MOXMOOK KOOPJMHAT IOBHICTIO
BIIMOBIAAIOTh BUMOIraM TOYHOCTI, BCTaHOBJEHUM [HCTpykIli€ro 3 TomorpadidHoro
3"HiMaHHs y macmTabax 1:5000, 1:2000 Ta 1:500 [6], m0 miaTBEpIKye MPUIATHICTH
3aCTOCOBAHOT METOJIMKU JJIsI CTBOPEHHSI TonorpadiyHoro miany B Macmradi 1:500 Ha
oCHOBI1 aepodoTO3HIMaHHS 3 BUKOpUcTaHHAM BITJIA.

2.2.2. IloaboBi Ta kKaMepajbHi po0OTH NPH ACPO3HIMAHHA MOJITOHY i3

pukopucranuaM  BIIJIA TRIMBLE UX-5. Ha erani mnomnepeaHboro
PEKOTHOCTYBaHHS OyJI0 TPOBEAEHO aHalli3 MICIEBOCTI, SKUM BKIIFOYaB BUSHAYEHHS MEXK
3aIJIaHOBAHO1 3HIMAJIBHOI JUISTHKU Ta OLIIHKY MOKJIMBOCTI 3aCTOCYBaHHSI KOHTAKTHHX 1

JTUCTaHIIITHUX METOMAIB 300py AaHux (puc. 2.5).
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3a pe3yibTaTaMH MPOBEACHOTO aHaiizy OyJlo yXBaJ€HO pIMIEHHS II0A0
3acTocyBaHHs aepodoTo3HiMaHHA 3 BUKOpucTtaHHsM BIIJIA nns oxomsieHHsS Bciel
TepuTopii JiconapkoBoi wmicueBocTi monirony TIIB. Bopnouac, 3Baxkaroun Ha
HIUTBHICTh POCIIMHHOI'O TOKPUBY Ta OOMEXEHY BUJIUMICTh Y MEKax JIICOBOTO MAacHBY,
JUTSL 11€T TUISSHKU OyJI0 OOTPYHTOBAHO JOIIIBHICTh 3aCTOCYBAHHSI TaXECOMETPUUHOTO
3HIMaHHSI, SIK Hale(EeKTUBHIIIOIO KOHTAKTHOTO METONy (ikcali penbedy B yMOBax

CKJIaJIHOI TPOCTOPOBOI CTPYKTYPH.

Mec:xa ainaHM Me:xa QUTAHKH 2HIM AHHA
sammansa DITJIA h- EJIEKTPOHHHM TaXeOoMeTpOoM
Pucynoxk 2.5. JIUIsiHKY MeX BUKOPUCTAHHS JUCTAHIIMHUX Ta KOHTAKTHUX

MeTo/1B3HIMaHHS Ha 3HIMKY Google Earth

[Ipu ckiamanHi OpoeKTy poOIT B KaMepallbHUX YMOBax 1€ A0 MOXJIHMBICTb
3MIHIOBATU fK SIKICHI, TaK 1 KUIbKICHI XapaKTEPUCTUKU OUIKYBAaHHUX PE3YJbTaTiB
3aJIEKHO BiJl 0COOIMBOCTEN MIISTHKU 3HIMAHHS.

Po3paxynok mapametpiB aepo3HimaHHsi BIIJIA, Bukonanuii B Trimble Access

Aerial Imaging, nmogano B Ta0m. 2.5.
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Ta6nuns 2.5. [Tapametpu aepodoroznimanns BITJTA

IToB3noB:kHE T{ Bucora ] Yac
Po3mip
Ne poekTy| npomepeune | 3mimanusm,| | 3HIMaHH1,
nmikceJa, cM
nepekpuTTs, % M XB
ITpoexkr 1 70 150 4,80 8
[Tpoext 2 70 130 4,20 9
[Tpoekr 3 70 110 3,70 8

VY mpoiieci MIaHOBO-BUCOTHOI MPUB’SI3KM MartepialiB aepodoTo3HIMaHHsS Oyio
3aKOOPAMHOBAHO 33 OMOPHI TOYKH, IO 3a0€3MeUnSI0 HEOOXIJHY T'€0J€3UUYHY OCHOBY
U1 TIOJAJBIINX KaMepalbHUX poOIT. 3 MeToro 1aeHTH(IKaIli OIo3HaKiB Ha
(hoTO3HIMKAaX BUKOHAHO (POTOAOPHUC MICIIEBOCTI, IKUW BUKOPUCTOBYBABCS JJIsl TOUHOTO
pO3Mi3HaBaHHs KOHTPOJIBHUX TOYOK MiJ 4ac 0OpOOKHU 300paxKeHb.

Busnauenns koopauHat BUKOHyBasiocs 3a fnornomororo GNSS-npuiimaua Trimble
R7 y pexkxumi kinematuku peanbHoro dacy (RTK) 3 BukopuctanHsiM Mepexi 0a30BUX
cranuiit GEOTERRACE.

JlocsirHyTa TOYHICTh BUBHAYEHHSI KOOPAMHAT OMOPHUX TOUYOK CTaHOBUJIA 3—5 cM y
IJIAHOBOMY TOJIOKEHHI Ta 10 10 ¢cM Mo BHCOTIi, 10 MOBHICTIO BIJIMOBIJIa€ BUMOTam
tonorpadiyHoro 3HiMaHHs y Macirabi 1:500.

CrBopenns oprodoromnany ta [IMP. V nunni ta cepnni 2021 p. 6yna nposeneHa
3ilomka 31010yHIBChbKOro cMiTTe3Basnia TIIB 3 6e3miIoTHOro JiTaabHOrO amnapary
MYJIBTUKONTEPHOTO TUITY. Y pe3ysbTaTi OTpUMaH1 OpTOGOTOIUIAHU 3 PO3IMIUPEHHIM 4
CM Ha MiKceli, Ha 1X OCHOBI MOOyaOBaHI Kiubka iH(porpadik, a TakoXK 3pO0JICHUI
PO3paxyHOK 00’ eMy.

[IpakTUyHUI OCBIJA Ta JOCHIIKEHHS MOKa3aiu, M0 €(EeKTHUBHE 3aCTOCYBAaHHS
BIIJIA TOi uyM 1HIIOT KOHCTPYKIIi Ta OTPUMAaHHS SIKICHOTO KIHIIEBOTO Marepiany

MMOBUHHO BU3HAYATUCh MOCTABJIECHUM 3aBAaHHSAM, pO3MIPOM 00’ €KTIB Ta JOTPUMAHHSIM
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CTaHJAPTHUX BHUMOT, nependaueHux aepodorositomkor. Okpim kaprorpadyBaHHS,
3actocyBaHHs qaHux BIIJIA no3Bossie ehexkTUBHO BUPINIYBATH 1H)KEHEPHI 3aBIaHHS.

Bukopucranns BIUIA sax aepodoTo3HIMaIbHOI MIATHOPMHU € JOUIIBHUM 1
e(heKTUBHUM IPHU 3HIMaHH1 00’ €KTIB 3 00MEXEHOIO IIONIEI0 a00 JIHIHHOT KOH(Iryparlii,
OCKUIIbKHU 3a0€e3Meuye BUCOKY MPOCTOPOBY JAETaNI3aIl0 Ta ONEPATUBHICTh OTPUMAHHS
pe3ynbrariB. [laHi, OoTpuMaHi BHACIIJOK BUKOPUCTAHHS OE3MIIOTHUX JITaJIbHUX
amapaTiB, JO03BOJISIIOTH (GOpPMYyBaTH BUCOKOSIKICHI  KapTorpadiuHi  maTtepiaiu
(oprodoromnanu, nudpoBi Mojaeni pelnbedy Ta MICHEBOCTI), 32 YMOBU JOTPUMAHHS
TaKuX KJIFOUYOBHUX YMOB:

- BUKOPUCTAHHS aepoPOTO3HIMAIIBHOI amaparypH, sika BiJMOBI/Ia€ BCTAHOBJICHUM
TEXHIYHUM BHUMOTaM IIOJ0 TOYHOCTi, PO3JAUIBHOI 3JaTHOCTI Ta CTaOUIBLHOCTI
m1aTHOpPMHU i1 Yac MOJIbOTY;

-3a0€3MeYeHHs] CUCTEMAaTUYHOi (POTOrpaMMETPUYHOI OOpPOOKM 3HIMKIB, IO
nepeadavyae KOMIUIEKC MPOUEAYp 13 BHYTPINIHHOTO Ta 30BHIMIHHOTO OPIEHTYBAHHS,
reHeparii xMapu To4ok, ctBopeHHs [IMP Ta moOynoBu opTo300paskeHHS.

VY minomy mpouiec cTBOpeHHs optodorornany 3 Bukopuctanusm BITJIA moxna
MOAUTUTH HA HACTYIIHI MOCT1IOBHI €Tamu:

1. IlnanyBaHHS aepO3HIMAIBLHOTO MPOEKTY..

2. KonbopoBa KOpeKlIiisi OTpUMaHuX 300pakeHb.

3. IlpucBoeHnHs 3HIMKaM reorpadiqHoi nNpuB’sI3KK B MPOCTOPI.

4. CtBOpeHHs opTO(OTOIIaHY.

5. CtBopeHHs UGPOBOi MOAEII MICIIEBOCTI.

[Tix mporiecoM 3HIMAaHHS PO3yMIETHCS BUi3/ HA 00’ €KT, pO3MIIIEHHS] HEOOX1THOTO
obnmagHanns 1 3anmyck BIUJIA. IlomiT mpoxoauTh B aBTOMAaTUYHOMY PEXKUMI IO
3a37aJeriib CIUIAaHOBaHIM TpaeKTOpii, 3amucaHii B maMm’siTi OOPTOBOrO0 KOMII IOTEpa
BIUIA. Ilin uwac monboty BIIJIA Ge3nepepBHO poOUTH CEpil0 3HIMKIB 3 3aJlaHUM
IHTEpPBAJIOM, MPU I[LOMY OOPTOBUN KOMIT IOTEP (DIKCY€ KOOPAUHATU Ta BUCOTY LEHTPY
dbororpadyBanua. Takum 4MHOM, MU OTpUMYyeMO MacuB ¢oTorpadiii 3 BIIOMUMHU
KOOpAUHATaMu HeHTPiB PoTo3HIMKIB. [Ipr yMOBI paBUIILHO BUCTABIEHOTO 1HTEPBAIY

3alyCKy 3aTBOpPY KamepH, Akui 3abe3rneuye npubauzHo 80% mepekpuTTs 300pakeHb,
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Ha BUXOJ1 MM OTPUMA€EMO LIUTICHUNA OPTO(POTOIUIAH, IKM HE MaTUME PO3PUBIB UM TaK
3BaHUX «OUIHX IUISIM», K1 yTBOPIOIOTHCS YEPe3 HEAOCTaUy JaHUX.

3a AOMOMOroI0 CIieliani3oBaHOro mporpaMHoro 3adesneyeHus AgiSoft Photoscan
OTpUMaHUU MacuB (OTO3HIMKIB TpaHC(HOPMYETHCS B OPTOPOTOILIAH 1 HU(POBY MOJIEIb
MICLIEBOCTI, TaK 3BaHy KapTy BUCOT. IIpu oMy, BapTo 3a3HAUUTH, IO IPOCTOPOBE
po3upeHHs Moxe aocsratu 4 cMm Ta 20 cM Ha MiKceab BiANOBiAHO. Takum 4ynHOM, MU
OTPUMYEMO [IBa TE€ONPUB’A3aHUX 300pakKeHHS, OJHE 3 SKUX II0KAa3y€ BHCOTHU Ha

MICIIEBOCTI.

- 243,14 5 E

. -

& 13924

Pucynok 2.7. Burnsa kapta BUCOT 31070YHIBCHKOTO CMITTE3BAIMILA
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Tenep Ha OCHOBI JaHUX 300paKEHb MOYXHA BUKOHYBAaTH PI3HOMaHITHI 3aBIaHHS,
HalOUIBII MOTPiOHI 3 IKUX — Bi3yali3alis Ta po3paxyHKH IO 1 00’ eMy. 3aBIAKU
TOMY, IO KapTa BUCOT SIBJIAETHCS PACTPOM, IO MICTUTh Y cOO1 JJaH1 IPO BUCOTH,
SBJISIETHCA MOKJIMBUM Bi3yalli3yBaTH 300pa’KeHHS B TPHOXBUMIPHOMY MIPOCTOPI 3a
JIOTIOMOT 00 MporpamMHoro 3abesneueHHs AgiSoft Photoscan.

Takum 4MHOM, TeNep MOKHA CTBOPIOBATH HATJISIAHI MOJIEN1, pO3p13u MpodiiiB Ta

iH(porpadiky.

Pucynok 2.8. Burisa TppoXBUMIpHOT MOJEN1 310J10yHIBCEKOTO CMITTE3BAIUIIA

Pucynok 2.9. Burnsa kaptu BUCOT 31070YHIBCBKOTO CMITTE3BAIMILA
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Pucynok 2.10. Burnsan TpboXBUMIpHOI MOieN1 31070YHIBCBKOTO CMITTE3BANIMILA
B po3pi3i. [TokazaHo micTUIal0Yui Map CyTrIuHKIB, MPOOYPEH1 CKBAXXHHMU, 1X

BIIMITKH Ta ypi3

BukoHaHHs po3paxyHKiB 00’eMy 310s0yHiBcbkoro cmirre3Banuia TIIB. Jlns
bOr0 HEOOX1JIHO MAaTH J1aHl NpO BHCOTH 3a MHUHYJI POKH, a00 3K, IHTEpIIOIIOBATU
MOBEPXHIO BHUXOJAYM 3 [IACHUX BHUCOT B TOYKaX, WLIO0 3HAXOJAThCA MOOJINU3Y
CMITT€3BaNuIA. TakuM YWHOM, BHUXOJUTH [IBI TMOBEpPXHI: TMepiia — BigoOpaxkae
CUTyaIlll0 Ha JIaHWIl MOMEHT, Jpyra — BiJIoOpakae CUTYyallito 3a OLIbII paHHI IEPIoau
a00 yMOBHY IOBEpPXHIO. 3a JOMOMOIOK IHCTPYMEHTY MPOCTOPOBOrO AHANII3ZY MU
MOXEMO pPO3paxyBaTH O0’€M LUISIXOM pPO3pPaxyHKy PpI3HHII BHCOT MIX BJOMa
NOBEpXHAMH. Pe3ynbraroM poOOTH LBOrO 1HCTPYMEHTY € pacTp, Ha SIKOMY BHUIHO
obnacti, e OyJI0o MITHATTS YU NPOCiTaHHs penbedy, abo x e aOCONI0THA BUCOTA HE
3MmiHIOBasiack. KpiM TOro, B aTpuOyTUBHIA TaOJMIIl pacTpy MICTHUTBCS pPO3pPaXyHOK
00’€My B OJMHHULIAX MPOEKILi — M>.

SAx BuHO Ha puc. 2.7 nepiunii 3anuc B Tabauu1 aTpuOyTiB BIANOBIAa€ HAUOIBIIII
TUJIOIIII CMITTE3BAJIUILIA, 1110 3MIHIOE CBOIO BUCOTY B MTOPIBHSIHHI 3 BUX1HOIO MOBEPXHEIO.
3anucu B TaOuULI, SIKI TOYMHAIOTHCS 3 MIHYCA, XapaKTEPU3yIOTh 00’ €M MO3UTUBHUX
dbopm penbedy, 1HII, BIAMOBIIHO, HETaTUBHUX. KOKHUMN 3aMKC BIATOBIAE€ OKPEMOMY
MOETHAHHIO KOMIPOK 1 XapakTepu3ye ix Iuiomry Ta o0’€M, NMOKa3yloud pe3yjbTaT B

OJIMHULIAX IIPOEKIii, To6TO B M? Ta M> Bignosizuo (puc.2.11-2.12.).
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Pucynok 2.11. Burasa TppoxBuMipHOi Moj€Ni 31010yHIBCHKOTO

CMITTE3BAIAILIA
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Pucynok 2.12. Po3paxyHok 00'eMy cTaHy CMITTE€3BaJIHII

3acTocyBaHHS JUCTAHIIIHHUX METOMIB JOCITIKeHHS cTaHy cMitTe3Bamim T1IB €
e(peKTUBHUM IHCTPYMEHTOM iX MoHiTopuHry. Ha mnpuxmani 3m010yHIBCEKOTO

cmitre3Bamuma TIIB (PiBHeHchka oOnacth, YKpaiHa) mokazaHO iH(GOPMAaTHUBHICTH
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nemudpyBaHHS MOro KapT 1 MpUIETIUX IUISHOK 3a AaHuMu 3HiMaHHs BITJIA. Meton
OTpUMaHHs aepo(OTO3HIMKIB Ta iX mojalbiia oO0poOka MeTogaMu (POTOrpaMMETPIi €
HalOUTbII €()eKTUBHUM CIIOCOOOM OTPUMAaHHS T'eonpocToOpoBoi iHPopmallii. OCHOBHUM
HOro IJIIOCOM SIBJISIETHCS MiHIMI3allisl MOJBbOBUX POOIT Ta MIBHAKICTH OTPUMAHHS

1H(opMmarii.

2.3.  MOHITOPUHIOBI XOCJIII:KeHHSI B AKTUBHHH mnepiog (yHKUIOHYBAHHA

noJirouis TIIB

2.3.1. MOHITOPHHI 3aXOpPOHEHHS TBepaAUuX NOOyTOBMX BiaxoxiB. Jlid
BHCOKOTOYHOI IJIAHOBO-BUCOTHOI MPUB’SI3KM MarepialliB 3HIMAHHS PEKOMEHAY€EThCS
BUKOPUCTOBYBaTH TaxeoMmeTpH, Teoaodith abo ['HCC-mpuitmaui y pexumi RTK.
OTpuMaHi pe3yabTaTu J03BOJISIOTH CTBOPUTH PoOOUl KapTH 3aXOPOHEHHS BIIXOIB, SIKi
€ I1HCTPYMEHTOM KOHTPOIIO MMapaMeTpiB TEXHOJIOTIYHOTO Npolecy — JOBXKHUHH,
IIMPUHU Ta BUCOTH YIIUIBHEHOTO MIapy. 30KpeMa, BCTAHOBIICHO, 110 YUIIJILHEHHH 11ap
TIIB mae nocsratu 2,0-2,5 M, miciasi 4OrO BUKOHYEThCS KMOTO 130JisMlisl (IJIUHOIO,
noipiOHeHUMU Oy/IIBEJIbHUMU MaTepiajlaMH TOLIO).

MOHITOpUHT TMOJITOHY Ma€ 3AIMCHIOBATUCA HE pijlie JBOX pa3iB y
MDKBETeTaliiHuil nepioj] (paHHHOK BECHOIO Ta Mi3HBOIO OCIHHIO), KOJIM POCIUHHICTh
MIHIMaJIbHA, I10 JO3BOJISIE YHUKHYTHU nepekpyueHHs LIMP.

[Topsin 3 aepo3HIMaHHAM JOLUIBHO TAKOX 3aCTOCOBYBATH:
- T'HCC-cnocrtepexenns y pexumi RTK;
- TaxeOMETPUYHE 3HIMaHHS,

- HazeMHe na3zepHe ckanyBaHHsd (HJIC) — 30kpema nisi OIIHKM CTYINEHS
VUIUTBHEHHSI BIIXOJIB, SIKE€ BUKOHYIOTH CIHEIlalii30BaHl MAIIMHU (TPaKkTopH,
OyJbl103epH).

[lepioAUYHICTh TaKUX BHUMIPIOBaHb Ma€ OyTH THYYKOIO — BiJ KUJIBKOX pa3iB Ha

100y 10 OTHOTO pa3y Ha MICSIb, 3JIEKHO Bl IHTEHCUBHOCTI HAaJIXOI>KEHHS B1IXO/IIB.
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Ha ocnoBi noegnanns BITIJIA-3HiMaHHS Ta apXiBHUX KapTorpagiyHUX MarepialiB
MOXJIMBO 1€HTU(]PIKYBaTHU 30HU 3 MAKCUMAJIbHOK BHUCOTOIO CKJIaJlyBaHHS, IO €
BXKJIMBUM JJIsI TUTAHYBaHHS BCTAHOBJIEHHS CHCTEM Jlera3ailii oJIroHy.
Kpim TOro, moOymoBa TpuBuMipHOi Moxeni mnoairony (3D) Ha ocHOBI
(dhoTorpaMMeTpPUYHUX JIAaHUX 3a0€3Meuye:

- NIJBULIEHY Bi3yaJlbHY 1H()OPMATUBHICTH;
-  MOXJIMBICTh aHANI3y YXUJIIB, €KCIO3UIIH, TpOPLIiB;
- TOYHE MOJIEJTIOBAHHS T€OMETPIi BIAXOAIB Y IPOCTOPI.

TakuM ynHOM, yacte noBropHe 3HIMaHHA bIIJIA no3Bosnsie chopMmyBaTh akTyanbHy
0a3y MaHMX, L]0 CHpPHUsIE HE JMIIE KOHTPOJIO EKCIUTyaTalli, a ¥ IpOAOBKEHHIO
KUTTEBOTO IUKITY MOJIITOHY Yepe3 ONTUMI3allil0 TEXHOJIOTTYHUX PIIIEHbD 1 M1BUILICHHS

0e31meKku Moro (PyHKLI1OHYBaHHS.

2.3.2. MOHITOPMHI TeMIEPATYPHUX pexuMiB. BaxiuBum HampsmMom y
CUCTEM1 €KOJIOTIYHOTO MOHITOPUHTY TMOJITOHIB TBEPAUX MNOOYTOBHX BIIXOJIB €
KOHTPOJIb TEMIEPATYpHUX PEXKUMIB, 110 J03BOJISIE CBOEYACHO BUSBIISITU aHOMAJIbHI
TUISSHKY 3 TIJIBUILEHOI TEMIEpaTyporo, IMOTEHIIHHO HEOe3MeuHi 3 TOYKH 30py
BUHUKHEHHS TOXEX a00 TIMOMHHOTO TIIHHA BigxomaiB. OTpuMaHHS JaHHX MO0
TEeMIEPATypH MOBEPXHI MOJITOHY MOXJIUBE 3a JOMOMOI0IO:

-aepo- Ta KOCMIYHOTO 3HIMaHHS B 1H(ppauepBOHOMY Jiana3oHi (Hampukiaja, Ha
ocHOBI taHux ceHcopiB Tumy TIRS Ha cynmyTHukax Landsat abo ananoris Sentinel);

- TeruioBi3iitHOTO 00CcTe)eHH 3 BIIJIA ab0 HazeMHHX MOOITLHUX TIATHOPM;

- BCTAHOBJICHHSl CTalllOHAPHUX TEIUIOBI3OPIB HA HaWOUIbII Bpa3nuBUX abo
MMOTEHIIHO HEOE3IMEUYHNX AUITHKAX.

MOHITOpUHT TeMmIepaTyp Ma€ KpUTHYHE 3HAUEHHS B JITHIM nepioj (TpaBeHb —
CepIICHb), KOJIM PU3UK 3aiiMaHHS BIJXOJIB ICTOTHO 3pOCTa€. Y Iel mepioa JOIIIBHO
BUKOPUCTOBYBAaTH IHTEHCUBHE aepo- ab0 KOCMO3HIMAaHHA JUIsl  BUSIBIICHHS
TEMIIEpaTypHUX aHOMaJiil, IKI MOKYTh OyTH CBITYEHHSM IOYATKOBOI CTafll MOXKEXI

a00 TIMOMHHOTO TIHIHHS CMITTS. YTPOJOBXK POKY PEKOMEHJIOBAHO 3aCTOCOBYBAaTH
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CTalllOHApHI TEIUIOBI30pH, SIKI 3a0e3MeuyroTh Oe3MepepBHUI KOHTPOJIb KPUTUUHUX
TOYOK Ha TEPUTOPII MOJIITOHY.

He MeHII BaXXJIMBOIO € TMOCTEKCIUTyaTalliHa (a3za (yHKIIOHYBaHHS IOJITOHY,
KOJIM, TOMPU 3aBEPIICHHS NpUIIMaHHS BIAXOJIB, PHU3UK camMo3aliMaHHS Yy TOBIII
CMITTEBOTO T1J1a 3aJIUIIAETHCSI BUCOKUM. Y TAKUX YMOBAaX MOHITOPUHT TEMIIEPATYPHOIO
peXKUMY Ha OCHOBI KOCMIYHOIO 3HIMAaHHS MIHIMYM [IBi4l Ha piK (BECHa—OCiHb) €
OOIPYHTOBAHOIO BUMOTOIO IO CUCTEMHU OE€3IEKH.

[IpakTH4Ha I[IHHICTH OTPUMAHUX JAHUX MOJSATAE B MOXKIUBOCTI:

- ONEpaTUBHOIO BUSBJICHHS KPUTUUHUX TEMIIEPATYyPHUX 30H;

- 3ano0iraHHs €KOJOTTYHUM KaTtacTpodam Ta MacIITAOHUM MOKEkKaAM;

- pO3pOoOKM KOMIUIEKCHMX PErJIaMEHTIB 1 HOPMATHUBHUX JOKYMEHTIB ISl CIIY>KO

JCHC, miciieBux agMiHICTpalliif, ekcruryatanTtiB noiironis TIIB;

- onTuMi3auii peKyJbTUBAIIHHUX 3aX0/11B Ta MPOEKTYBAHHS MallOyTHIX MOJITOHIB

3 ypaxyBaHHSAM BHUSIBJIEHUX TEMIEPATyPHUX 3aKOHOMIPHOCTEH.
3acTocyBaHHS TEMIIEPATypHOTO MOHITOPUHTY B CHCTEMI TreoiHQOopMaIlifiHOro
ananizy nojuiro"iB TTIB no3Bosisie 3a0e3neYnTH MPEBEHTUBHY MOJIEIb pearyBaHHS Ta

M1JIBUIIUTH €KOJOT1UHY O€3MeKy HABKOIUIIIHIX TEPUTOPIH.

2.3.3. MouniTopunr yrBopeHHs 0Oiorazy ta ¢inbrpaty. B aktuBHuii mepion
excruryaraiii nojirony TIIB ogHuM 13 KIIFO4OBUX 3aBJaHb €KOJIOTTYHOTO T TEXHIYHOTO
KOHTPOJIO € MOHITOPUHT MPOLIECY 3aXOPOHEHHS BIAXOMIB. Y IbOMY KOHTEKCTI
3actocyBaHHs BIIJIA sik aepodoTo3HiManbHOI iaThopMu Mae psji CyTTEBUX NEpeBar,
30KpeMa MOXJIMBICTh OMEPAaTUBHOTO oTpuMaHHs optodortorani 1 [IIMP 13 Bucokoro
IPOCTOPOBOIO  AeTanmi3ani€ero. I[liAnprueMcTBy-eKCIUTyaTaHTy MOJITOHY — JOLUIBHO
MPOBOJAUTH MOTEPEIHE PEKOTHOCTYBAHHS TEPUTOPIl 3 YpaxyBaHHSIM YMOB ICHYIOUUX
ypOaHi3oBaHUX CHCTEM. Pe3ylbTaToM Ma€ CTaTH CTBOPEHHS HAJIMHOI T'e€0Ie3UYHOT
OCHOBH, 110 BKJIFOUAE CUCTEMY OMOPHUX MYHKTIB, PO3MIIIEHUX 3 YpaXyBaHHSM:

- TeoMOpP(OJIOTIYHUX Ta TeOJOTIYHUX YMOB (HAsIBHICTH OCiJIaHb, HECTAOUIBHICTh

IPYHTIB);
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- NOTEHUIMHOTO PO3IIMPEHHS MEX TMOJIroHy (OyIIBHHLTBO HOBHX OO0’ €KTIB
1H(pacTpyKTypH, BiIBEACHHS JOAATKOBUX 3EMEND);

- 3MIH JaHAma(Ty BHACAIIOK YIIIJIbHEHHS BIIX0/A1B @00 TEXHOT€HHUX YNHHHUKIB.

Y Mexax aKTHBHOIO Ta IOCTEKCIUTyaTalliiHOro mnepioaiB (yHKIIIOHYBaHHS
MOJIITOHIB  TBEPAMX MMOOYTOBHUX BIAXOMAIB BAXKIMBO 3/A1MCHIOBATH KOMIUIEKCHUN
MOHITOPUHT YTBOpEHHsI Oiorazy Ta QuibTpaTy. OIHHUM 13 KIIIOUOBUX 3aXOMIB €
oOJalITyBaHHS MEpPEXK1 CBEPAJIOBUH Ul BlAKaUyBaHHS O10razy, IO HE JIMIIE 3HUKYE
MOKEKOHEOE3MEUHICTh TOJIITOHY, a W CTBOPIOE TEPEAYMOBHU MJIsI OTPUMAHHS
JOIATKOBUX MarepiaibHuX pecypciB. Il{ogeHHi oOcsiru yTBOpeHHs 0ilorazy MOBHUHHI
¢dikcyBatucs B 0a3l JaHUX TOJITOHY, MO0 3a0e3Me4YuTh iX ONepaTUBHUN OOMIK Ta
noAanbIINi aHami3. BaxInBowo CKI1a0BOI0 reoiH()OPMaIiitHOTO MOHITOPUHTY € TaAKOXK
CIIOCTEPEIKEHHS 3a 03epamMu (UIBTPATIB, 30KpeMa BU3HAYCHHS ILJIOINI iX A3epKaja 3a
JIOTIOMOT 00 CYITyTHUKOBOTO 3HIMaHHs1. OTpuMaHi JaHi Heo0xiaHo iHTerpyBatu g0 ['1C-
CUCTEMU JJisl OLIIHKM CTaHy HakoluyyBada (puIbTpaTy Ta MPOrHO3YyBaHHS 3MIH KHOTO
00’eMy. YacTtoTa Takux CHOCTEPEKEHb Ma€ BIJIMOBIAATH IHTEHCHUBHOCTI YTBOPEHHS
(buIbTpaTy, KIIBKOCTI aTMOC(EpPHUX OMajiB 1 0COOIUBOCTIM CUCTEMHU 300py, aje He
MOXe OyTH MEHIIOK HIX OJUH pa3 Ha Micsub. [{ns 3a0e3neyeHHs ONMepaTUBHOTO
pearyBaHHsI JOILILHO BIIPOBAIUTH IIOJICHHI Ha3€MHI CIIOCTEPEXKEHHS, aJI’)Ke HaAMIpHE
HaKOMUYeHHs (UIBTPATy CTBOPIOE HEOE3NMEKY MiABUIIEHOTO TAPOCTATUYHOTO TUCKY Ha
nam0y, 1110 MOXe MpU3BecTU 10 ii aedopmaiiii abo nmpopuBy. 3 METOIO 3a0€3MEeUCHHS
HaJIIMHOCTI T1IPOTEXHIYHUX CIOPYA PEKOMEHAYEThCS JOMOBHIOBATH TEMIIEpaTypHI Ta
T1POJIOTIYHI CIIOCTEPEKEHHS 1HKEHEPHO-T€OIC3UYHIUM MOHITOPUHIOM J1amM0, 110
JO3BOJINTh KOMIUIEKCHO OIIIHIOBATH iXHIO TEXHIYHY CTaOUIBHICTh 1 3amo0iratu

aBapiiHUM CUTYaLIsIM.

2.4. MOHITOPMHI TPYHTIB HA MOJIIrOHI TBePAUX MOOYTOBUX BiAXO0IIB

2.4.1. Bin0ip Ta minroroBka npo6 rpyHry s anajizy. Kontpoinp 3a0pyaHeHHs
IPYHTIB 1 OIlIHKA iX SIKICHOTO CTaHy SIK y MPUPOJHHUX, TaK 1 B MOPYIIEHUX yMOBaxX

nependadae peTeabHO OpraHizoBaHWM BigOlp mpod. Y Mexax JOCHiIKEHHS,
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MIPOBEIEHOTO Ha 370J0yHIBCHKOMY MOJITOHI TBEpAUX MOOYTOBHUX BIAXOAIB, XIMIUHUN
aHaji3 IpyHTIB 3/1licHIOBaBcs y niepiof 3 10 sxoBTHs 2009 poky no 25 kBiTHs 2010 poky.
Bia6ip nmpoO nmpoBoauBCs 3 I’ATH BU3HAYEHUX TOUYOK, SIK1 Oy 00paHi 3 ypaxyBaHHSIM
penbedy, HEOMHOPITHOCTI TPYHTOBOTO MOKPUBY, KIIMAaTUYHUX YMOB, BEPTUKAIbHOT
CTPYKTYpU TIPYHTY, a TaKOX OCOOJIMBOCTEH MOIIUPEHHS 3a0pyJHIOIOYMX PEUYOBHH.
[1pobu BigOUpanKcs B €mileHTPl MOJIIroHy, O1J1s1 00BIIHOTO KaHally, Ha BiacTaHl 50 Ta
300 meTpiB BiA WOro MeX, a TAKOXK MOPYY 3 aAMIHICTPATUBHOIO OyIIBJIEI HAa BUI3MI 3
teputopii. OcobnuBa yBara MNPUIUIANIACS OIIHII TMOIIUPEHHS HEOpTraHiyHuX (opm
Hitporeny ta ®ocdopy, a Takok BaXKKHUX METAJIB 32 MEXK1 CMITTE3BAIMUIA, OCKIIBKU
HOPMAaTHBU I'PaHUYHO JonmycTuMux KoHueHTpamiil (I 1K) nias qeskux 3 HUX BiJICYTHI.

[Ipob6n1 maitmanunku 3axnaganucs 3rigHo 3 Bumoramu ['OCT 17.4.3.01-83 nHa
JUISTHKaX 13 OJHOPIJHOIO TPYHTOBOIO Ta POCIMHHOIO CTPYKTyporo. ToukoBi mpoOu
BiIOUpanucs HOXKeM, 1mnareiaeM abo IPyHTOBUM OypOM 3a XapaKTE€pHUMU T€HEeTUUHUMU
ropu3oHTamu. [ns ximiyHoro anamizy ¢opmyBaiacs o0’eqHaHa mpoOa Macorw He
MeHIIe 1 Kr, 1o cKjajganacs IOHAWMEHINE 3 ITSITH TOYkKoBHX Ipo0. OOpoOka B
naboparopii nependavyana OYUIIEHHS BiJ CTOPOHHIX BKJIIOYEHb (KaMiHHS, KOPIHHS,
CKJIO, OpraHiyHl 3aJUIIKH), MOAPIOHEHHS, MPOCIIOBAHHS Yepe3 CHUTO 3 JAlaMeTpOM
OTBOpPIB 1 MM Ta BUCYIITYyBaHHS JI0 OBITPSIHO-CYXOT'O CTaHYy.

[TapanensHo 3 BigOOpoM mpo0 3A1MCHIOBATIOCS Bi3yalibHE OOCTEXKEHHS IMOJITOHY,
3a pe3yibTaraMu SIKOr0 BCTAHOBJIEHO YHUCIICHH] OPYIIEHHS €KOJIOTIYHUX HOPM 1 BUMOT
MIPUPOIOOXOPOHHOTO 3aKOHO/IABCTBA. 30KpeMa, TOBHA B1JICYTHICTh OTOPOKi Ta OXOPOHU
cripusie 0€3KOHTPOJIBHOMY 3aCMIYEHHIO Mpuiierux Teputopiid. [Ipoiecu 3axopoHeHHs
B1/IXO/IIB IPOBOSITHCS 0€3 TOTPUMAHHS MPOEKTHUX PIllIEHb — BIAXOJIU YKIIAIalOThCA 3
HU3BKOIO MIUIBHICTIO, 0€3 PpO3IUIBHOrO 30MpaHHS Ta COPTYBaHHA. 3M1MCHIOETHCS
HECAHKIIIOHOBAHE  3aXOPOHEHHsS  BIAXOAIB, 30KpeMa  aBTOMOOIIBHHMX  IIIHH,
HadronponykriB, IIET-muisimok, 3anumkiB AepeBOOOPOOHOI MPOAYKINi, IO €
MOpyIIEHHSIM BUMOT 3akoHy Ykpainu «[Ipo Bigxomam».

Oco0nuBe 3aHEMOKOEHHSI BUKIMKAE BIJICYTHICTb CHCTEM Ta30BIJIBEICHHS, IO
CTBOpIOE HEOE3MeKy 3aiiMaHHs 4d BUOYXy METaHy Ta IHIIUX JETKux crnoiayk. He

IPOBOAUTHCS IUTY4YHE BAllHyBaHHS IPYHTIB, YHACIIOK 4YOro BiAOyBaeThCcs iX
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3aKHCJICHHS, 110 CIpPHUS€E IMJABUIICHHIO MOOUTPHOCTI BaXKHMX METalliB. 3HAYHE
3a0pyaHEHHs aTMOC(Eepu COPUUUHAETHCS BUKUIaMH MMAPHUKOBUX Ta3iB, 110 BIUIUBAIOTh
Ha 3710pOB’sl HACEJICHHS.

[lomron TakoX CTAaHOBUTH E€MIAEMIONOTIYHY HeOe3NneKy 4Yepe3 HasBHICTb
MaTOT€HHUX MIKPOOPraHi3MiB, ITPU3YHIB Ta KOMaX, SIKl € MePEHOCHUKAMH 1H(PEKIIITHUX
3aXBOpIOBaHb. He MeHI BaXKIIMBOIO MPOOJIEMOI0 € YTBOPEHHSI (DiIbTpaTy — CKIAIHOI,
TOKCUYHOI PIIUHU 3 PI3KUM 3alaxoM, SKa € PEe3yJbTaTOM PO3KJIaay OpraHIYHUX
PEUYOBHUH, OKMCIICHHS METAJIIB, a TAKOXK MPOHUKHEHHS aTMocdepHux omnaiB. OcoOauBo
IHTEHCUBHO (DUIBTPAT YTBOPIOETHCS B TEILIUHU Mepiof (depe3 J01ili) 1 B 3MMOBUMA MEepioj
(depe3 TaHEHHS CHITY Ta TEIUIO BiJl pO3KiIagy opraHiku). OuibTpaT 3a0pyIHIOE IPYHTH
W JOBKULISA, OCOOJIMBO BHACIHIJOK MOTO MENHMBY 3a BiJCYTHOCTI HAJIEKHOI CHUCTEMU
300py.

3 omsgy Ha BUsBIEH! nopyueHHs, noiiroH TIIB y 3nonOyHoBi morpelye
HEBIAKIAIHOT MOJEpHI3allii CUCTEM YIpaBIiHHS BIAXOAaMHU, a TaKOX peani3alii

KOMILJIEKCY 3aXO/I1B 3 TOKPAIIEHHS €KOJIOT1YyHO1 Oe3MeKn 00’ eKTa.

2.4.2. BusHaueHHs1 pyxoMHUX (pOpM HITPUT-IOHIB y I'PYHTI 32 YMOB HAKOIIMYEHHSI HA
iioro noBepxHi TIIB. OcHOBHHMM TTOKA3HUKAMH, 110 JI03BOJISTFOTH OITIHATH €KOJIOTYHHIA BILIUB
TBEPIMX MOOYTOBUX BIIXOMIB HA HABKOJMIIIHE CEPEIOBUIIIE, € KOHIIEHTpaLlil pyxoMux (opm
HITpUT-, HITpaT- Ta (ocar-aHioOHIB y TpyHTOBOMY MOKpHBL. CaMe 11l 1HIUKaTopy CIIyTyOTh
Mapkepamu 3a0pyTHEHHS Ta JIO3BOJISIIOTh MPOCTEXKUTHU SIK MIrpaliifo 3a0pyIHIOIOUMX PEYOBHH,
TaK 1 CTyIIHb aHTPOIIONE€HHOTO HABAHTAKEHHSI HA IPYHTOBY €KOCUCTEMY B 30H1 BIUIMBY ITOJITOHY.

J171s1 OIHKY piBHSA 3a0pyIHEHHsI IPYHTIB Y 30H1 BIUMBY nojiirodny TIIB Gyno moOynoBaHo
1Ba rpadiku, M0 BLOOPAKAIOTh MPOCTOPOBHIA PO3IOILT KOHIIEHTpAIIl pyXOMUX (pOpM HITPUT-
Ta HITpaT-aHIOHIB.

[epumii rpagik 1eMOHCTpYe 3MIHY BMICTY HITpuT-aHiOHIB (NO2") y IpyHTI 3aJIEKHO BiJ
BIJICTaHl BIJl emieHTpy mnomiroHy. HaiiBuiry koHueHTpauiro — 4,8 MI/KT — 3a(IKCOBaHO
Oesnocepeqnbo Ha Tull moniroHy (Touka 1). I3 BimmasieHHSIM KOHIIEHTpallisl TOCTYIIOBO

3MEHIITY€eThCS: OUTst 00B1IHOTO KaHaity — 3,6 Mr/kr, Ha BizictaHi 50 M — 2,9 mr/kr, 300 m— 1,7 mr/kT,
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a Outst anmiHicTparuBHOL OymiBi — 1,2 Mr/kr. Taka AUHAMIKA CBUTYUTH PO JIOKATLHE HKEPETIO
3a0py/IHEHHSI Ta MOCTYTIOBE 3MEHILICHHSI 10T0 BIUTMBY 3 BIITAJICHHSIM.

Hpyruii rpadik umocTpye mpocTopoBUil po3nonin Hitpar-aHioHiB (NOs”) y IpyHTax.
Haii6ibie 3HaueHHs (39 MI/KT) TakoX CHOCTEpIraeThesi Ha TUT monirony. Ha HIMX Todkax
CIIOCTEPEKEHHSI KOHIIEHTpaLlisl 3MEHIITYeThest: 33 Mr/kr (OUtst 00BiHOTO KaHaiy), 27 mr/kr (50
M), 21 mr/kr (300 m), 16 mr/kr (aamiaOymiBis). Lle Bkasye Ha aHATIOTUHY TEHISHIIIIO Mirpariii,
XapaKTEepHY IS CTIOMyK a30Ty.

TakuM umHOM, 00MBA Tpadiky MIATBEPIKYIOTh HerarTuBHUM BIUIMB nomirony TIIB Ha
HABKOJIMIITHE CEPEIOBHUIIIE, IO MPOSIBISETHCS Y BUCOKIN KOHIIEHTpalIlil HEOpraHiYHUX (hOpM a30Ty
B Oe3rocepe/THii OIM3BKOCTI JI0 JpKepera 3a0pyTHEHHs], @ TAKOXK HAsIBHICTEO iXHBOTO MOIITUPEHHS

3a MEX1 ITOJTITOHY.

®occpaT-aHioHn (PO43")
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BigcTaHb Big noniroHy, m
Pucynok 2.13. 3anexHicTh KOHIIEHTpallii ocdar-aHiOHIB Yy IPYHTI Bif] BIICTaHI JIO OTITOHY

TBEPIMX OOYTOBUX BIJIXO/IIB

Ha rpadiky 2.13. 300pakeHO 3aJI€XKHICTh KOHLIEHTpallii ¢ocar-aHioHIB y IPyHTI Bl
BIJICTaHl J0 MOJIIOHY TBEpAMX MOOYTOBMX BLIXOMIB. CHOCTEpIraeThCsl YiTKA TEHIACHLIS JI0
3MeHIIIeHHs KoHleHTpaili POs 3 BimmalieHHsIM Bi JKepena 3a0pydHEHHS: MaKCUMAJlbHe

3Ha4yeHHs 0,54 MI/KT QIKCYyeThCs B €MIIEHTPI MOJIIOHY, TOMI SIK Ha Bizictadi 300 M KOHIIEHTpaIlis
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3HIKYeThCs 10 0,22 Mr/kr. Lle cBimuuTh npo JoKaabHUM Xapaktep docharHoro 3a0pyaHEHHS,

3yMOBJIEHOTO 3aXOPOHEHHSIM OPraHIYHKX Ta HEOPraHIYHUX BIIXOIB

0.45

0.40

KoHLeHTpauist HiITpUT-aHioHIB, Mr/Kr

6 5|0 1(|)0 15I0 2(|)0 250 3(|)0
BigcTaHb Bif MOAiroHy, M
Pucynok 2.14. 3MeHI1IeHHsI KOHIIEHTpALlii HITPUT-aHIOHIB y TPYHTI 31 30UTbIICHHIM
BIJICTaHI BiJ emieHTpy noiirony TTIB

Ha rpadiky 2.14 300paxeHO 3MEHIIIEHHS KOHIICHTpAllii HITPUT-aHIOHIB y IPYHTI 31
30UIbIIEHHSIM BifcTadi Bin emineHTpy nomirony TIIB. HaiBumm 3nauennst (0,48 wmr/kr)
3ahikcOBaHO OE3MOCEPEAHBO HA TIONITOHI, MICHS YOro MPOCTEXKYEThCS YITKA TEHJCHINS 10
3HIKEHHSI — Ha BizicTaHi 300 M piBeHb 3a0py/IHEHHS 3MEHIITY€eThCsl Maibke BiBivi. Lle cBimunTh
MpO JIOKAJIBPHHUI XapakTep JpKepena 3a0pyJHEHHs], 0 TOB'SI3aHUA 3 TpoIecaMy PO3KIIaTy
OpraHIYHUX PEYOBHH Y TUTI CMITTE3BAITHILIA.

3 OTpUMaHHMX pE3YNBTariB MPOCTEXKYEThCS AHAIONYHA 3aJI€KHICTh Yy  JIMHAMIII
KOHLIEHTpALIld HITPAT-aHIOHIB, SIK 1y BUIAJIKY 3 HITpUT-aHIOHaMHU. HalBUILMiA BMICT HITpaTiB
3a(hiKCOBAHO B IIEHTPI MOJITOHY, 1110 BKA3y€ Ha aKTHBHI POLIECH PO3KJIA Ty OPraHIqHOI PEYOBUHU
B MEXax CMITTEBOIO Tuia. Y MIpy BUITAJIECHHSA Bl €MIEHTPY IMOJITOHY CHOCTEPIraeThest
MOCTYTIOBE 3HMKEHHS! KOHIIEHTpAId y IpyHTaX, IO CBIUUTH MPO pajiajbHE MOIIMPEHHS
3a0pynHeHHs. Taka 3aKOHOMIPHICT TMIATBEPIKYE JIOKATBHICTh JDKEpena Ta Ja€ 3MOTY

BCTAHOBHUTH MEXI1 €KOJIOTTYHOTO BIUTUBY MOJIITOHY Ha MPUJIEIIT TEPUTOPI.
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BUCHOBKMU 0 PO3ALJTY 2

l. BukoHaHO KOMIUIEKC MOJIbOBHUX Ta KaMEpallbHUX POOIT 13 BUKOPUCTAHHSAM
BIIJIA, ctBOpeHo oprodoTomian Ta nudpoBy Moxaenb penbedy nomirony TIIB mis
OTPUMaHHS ONEPaTUBHOI FeONpPOCTOPOBOI 1H(OpMAIIii.

2. Ha ocHOBI ekcliepUMEHTaJbHUX AOCHIKEHb JTOBEJEHO, 110 BUKOPUCTAHHS
GRID-moneneit ayist Bu3Ha4eHHs: 00’ €My MOJIITOHIB Ma€ BITHOCHY MOXUOKY Bif 8% 10
12%, Toxi sik metox Triangulation with Linear Interpolation (TLI) 3a0e3neuye noxuoxy
B Mexax 1%, 110 CBIIYUTH NMPO CKIATHICTh pelbedy TOCTIIKYBAHOTO 00’ €KTA.

3. Buxopuctanus TIN-mozenell 103BoJIsi€ TOCATHYTH OLIbII BHCOKOI TOYHOCTI
oOumncieHHss 00’€MIB 3aBASIKM CKJIAQJHUM MaTeMaTUYHUM aJlfOPUTMAM TpPlaHTyJsii
Jlemone.

4. 3anponoHOBaHO KOMOIHOBaHY METOJIMKY CTBOPEHHS BEIMKOMACIITAOHOTO
tonorpadiunoro miany noxirony TIIB y macmradi 1:500 3 nepepizoM penbedy 0,5 M,
10 € OCHOBOIO JIJIsl IPOEKTYBAaHHS PEKYJIbTUBAI[IHUX 3aXO0/IIB.

5. Po3po6iieHO METOIMKYy MaTeMaTHYHOTO BHU3HAYEHHS 00’€MIB CKIIQJHUX 3a
KOH(Irypaiiew Tia peiabedy 3 BUKOPUCTAHHSIM KBaApaTypHUX (HOPMYHI 3 TPAHUYHOIO
BITHOCHOIO ITIOXHOKOIO 6,7%.

6. OtpumaHo Ta nepeBipeHo MareMaruydHi GopMyiu sl 00YUCIEHHS 00’ €MIB 3a
nonomororo TIN-Mozpeneit, mo MIATBEPAXKY€E iX MPABUIBHICTD Ta MOXJIUBICTD
BUKOPUCTAHHS Y MPAKTUYHUX 3aCTOCYBAHHSX JJIsi MOJEITIOBAHHS CKJIAAHUX peNbediB

noironis TTIB.
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PO3/1J1 3. TEOIH®OPMAIIAHA TEXHOJIOI'ISI MOJEJIOBAHHSA
3JOABYHIBCBKOI'O ITOJIIT'OHY

VY po3nuti mpoBeAEHO KOMIUIEKCHHMM aHalli3 BUKOPHUCTaHHSA 1H(opMaiitHux
TEXHOJIOTI JJiIS MOHITOPUHTY Ta €KOJIOTIYHOTO MOJEIIOBAaHHS 370JI0YHIBCHKOTO
nonirony TIIB. Okpemy yBary mpuaiieHo moxiauBoctsaMm ['IC nns GararopiBHeBO1
OI[IHKM CTaHy JOBKIULISA, 3aCTOCYBAHHIO CYMyTHUKOBOTO MOHITOPUHTY TEMIEPATypHUX
aHomaJiy i gerpajaiii JanamadTiB, a TakoK NOOYIOB1 MPOTHO3HUX CIIEHAPIiB PO3BUTKY
00’€KTa 3 ypaxyBaHHSIM JaHUX IITY4YHOTrO 1HTENEKTy. [IopiBHANBHUI aHaji3 MOKa3ye,
10 BUKOPUCTAHHS TaKUX IM1AXO0/IB BIJMOBI/Ia€ HAMKPAIUM MI>KHAPOJHUM MPAKTUKAM 1
BIIKpUBA€ TMEPCIEKTUBHU JIsI TEpexony YKpaiHu 10 MOJeNl CTaJoro YIHpaBiiHHS
nonironamMmu TIIB BiAMOBIAHO 0 €BPOMEHCHKUX EKOJIOTIYHUX CTaHIApTIB. Takum
YUHOM, PO3AUT OEAHYE PE3yAbTaTH MPAKTUUHHUX TO0CII1IKEHb 13 TEOPETUYHUM aHATI30M
CyYaCHHMX CBITOBUX TEXHOJIOTIH y cdepl €eKOJIOTTYHOTO MOHITOPUHTY, CTBOPIOIOYH IPYHT
JUISL TIOJAJIBIIIOTO PO3BUTKY HAIIOHAJIBHOI €KOJIOT1YHOI TOJITUKKA Ta HUPPOBOT
TpaHcdopmallli ynpaBiaiHHA Biaxonamu. JletanbHo po3misinyTo Bukopuctanus ['IC,
texHojoriii  JI33, aBTOMaTH30BaHUX CEHCOPHHUX MEpPEeX 1 MeToAiB HHU{POBOTO
KapTrorpadyBaHHs JJisl OLIHKA €KOJIOTIYHOTO CTaHy IPYHTIB, BOJHHUX PECYpPCIB,
atMocdepHOro MoBiTps Ta 61opi3HOMaHITTA. [loka3aHo, K 1HTErpallis JaHUX 3 PI3HUX
JUKepell 'y  e€auHoMYy 1HQOpMaIiiiHOMY cepeloBuIll 3a0e3neuye e()EeKTUBHUI
MIPOCTOPOBO-YACOBUM MOHITOPHUHT 3MiH, CIPUYNHEHUX A1SUTHHICTIO MOTITOHY, Ta CIIPUSIE
CBO€YAaCHOMY pearyBaHHIO Ha BHSBIICHI €KOJIOT1YHI 3arpo3u. Marepianu pos3ainy
IPYHTYIOTbCSL SIK Ha BJIACHUX EKCIEPUMEHTAIbHUX JOCHIDKEHHSIX, TaK 1 Ha
y3arajJbHeHHl KpalluX MDKHApOJAHMX TMPaKTHUK 3aCTOCYBaHHSA 1HQOpPMAIIHUX
TEXHOJIOTIH y cdepl MOHITOpUHTY Ta ynpasiiHHsa nonironamu TIIB. Ile no3Bonsie
chopmyBaTu 1iTicHe OaueHHS MOTEHIlaTy HU(PPOBI3aIlii EKOJIOTTYHOTO MOHITOPUHTY Ta

OOTpyHTYBaTH HaNpPsIMU PO3BUTKY CYYaCHHUX CUCTEM €KOJIOT1UHOI Oe3neku B YKpaiHi.
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3.1. Indopmaniiini TexHoJIOrii  aHaJi3y BIVIMBY Ha  JAOBKULIA

310/10yHIBCHKOI0 MOJIIrOHY MO0OYTOBUX BiAX01iB

3.1.1. Bukopucranas iHgopManiiHMX TEXHOJIOrI [IJs1 MOHITOPUHIY Ta
KOHTPOJII0 3a0pyaiHeHHsl TIPYHTIB. OjHUM 13 KIIOYOBUX 1HCTPYMEHTIB €
reoindopmariiini  cucremu (I'IC), ski 103BONSAOTH 30uMparu, oOpoOIsATH Ta
Bi3yaJli3yBaTH MPOCTOPOBI JaHi IMIOA0 PiBHS 3a0pyaHeHHs TIpyHTIB (puc. 3.1.). 3a
nornomororo I'IC MokHa CTBOPIOBAaTH KapTH PO3MOALTY BaXKKHUX METAJIB, BIICTEXKYBaTH
JUHAMIKy 3MIH y 4aci, MOJEIIOBAaTH BIUIMUB TEXHOTEHHMX UYWHHUKIB Ha MTPUPOIHE
CepeloBUIIE, a TAKOXK BHU3HAYATH 30HU PU3UKY IS CUIHLCHKOTOCIOAAPCHKUX 3€Meb 1
KUTJIOBUX MacuBiB. 3/10I0yHIBCHKUM MOJITOH TBEPAUX MOOYTOBUX BIAXO/IIB € OJHUM 13
KJIFOYOBHUX OO’ €KTIB HAKOMWYCHHS CMITTS B PErioHI, SKWAW 3M1MCHIOE TOCTIMHUM
HETaTUBHHI BIUIMB HA HABKOJMIIHE cepenoBuilie. OHIEI0 3 HAUOUIBII KPUTUYHUX
npobaeM € 3a0pyIHEHHS TPYHTIB, 110 BUKJIMKAHE SIK MPAMUMU BUKUJAMHU 13 MOJITOHY,
TaKk 1 BTOPUHHUMHU TIpollecaMM — aTMOC(EPHUM TNEPEHOCOM BaXKUX METaNliB,
¢butbTpaliero 3a0pyqHIOIOUUX PEYOBUH Y MIJA3E€MHI BOJAU Ta MOBEPXHEBUM CTOKOM Y
CUIBCHKOTOCIIOAAPCHKI YT1/1]I4.

Pe3ynbraTi aHamizy €JeMEHTHOIO CKIJIaay IPYHTIB y 30HI BIUIMBY HOJITOHY
CB1/IYaTh MPO MiABUIIEHY KOHIICHTPAI[II0 BAXKKUX METANIIB, TAKUX K IIUHK (Zn), KaaMiii
(Cd), cTponmiit (Sr) 1 mapradenps (Mn). Ile He numie 3HMXKYE POAIOYICTH IPYHTIB 1
MOPYLIyE TPUPOAHY MIKpOo]IIopy, ajge i CTAaHOBUTH 3arpo3y sl 3I0POB’Sl HACEJICHHS
yepe3 HAKOMUYEHHSI TOKCHMYHHMX €JIEMEHTIB Yy XapuoBoMy JaHmiory. OcoOiauBo
HeOe3MEeUYHUM € KaJMil, SKUi Ma€e KaHIIEPOTeHHI BIACTUBOCTI. B yMOBax 3pocTaro4oro
AHTPONOTEHHOTO HABAHTAXXEHHSI, BAXKJIUBY POJb y CUCTEM1 KOHTPOJIO M yIpaBIiHHS

€KOJIOT'TYHOI0 OE3MEeKO0 BiIIrparoTh iH(hOpMaIliiHi TEXHOIOTI].
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Pucynok 3.1. Kapra rpyHTIB 1 cMITT€3BalIUI Y KpaiHU

Ix 3acTocyBaHHs [03BOJA€ HPOBOAMTU  OAraTOPiBHEBUIl  MOHITOPHHI,
MPOTHO3YBAHHS Ta ONTHUMI3AIliI0 3aXO/IB 100 peadutiTaiii 3a0pyJHEHUX TEPUTOPI.
[Ile ogHUM MOTY>KHUM 1HCTpyMeHTOM € J133, 1m0 3a0e3nedye OTpUMaHHS aKTyaJlbHUX
CYMYyTHUKOBUX JaHUX, 30KpeMa B 1H(PAuepBOHOMY Ta MYJIBTUCIEKTPATILHOMY
nmianazonax. lle mo03Bosisie OMEpaTUBHO BUSBIISTH O3HAKU Jerpajallli IPyHTOBOIO
MOKPUBY, BOJIOTO3MIHU, BTOPUHHE 3a0pYyIHEHHS Ta 1HII 1HIUKATOPU TEXHOTEHHOTO
BILIIUBY.

CuctemMu aBTOMaTU30BAHOTO aHATI3Y JaHUX, 30KpeMa 3 BUKOPUCTAHHSIM METO/IIB
IITYYHOTO 1HTEJIEKTY 1 MAIIMHHOTO HAaBYaHHS, JAIOTh MOMKJIMBICTb OOPOOJIATH BEJMKI
oOcsir  ekoJIOriyHO1  1HQopMallii, BHIBISATA MPUXOBAHI 3aKOHOMIPHOCTI Ta
MPOTHO3YBATHU MITPAIi0 3a0PYIHIOIOYUX PEUOBHUH Yy cepenoBuili. Taki Mozaeni 34aTHI
BpPaxOByBaTH METEOYMOBH, TeOMOP(OJIOTiYHI OCOONMBOCTI Ta 1HIII (AKTOPH, IO
BIUIMBAIOTh HA JWHAMIKY TOIIMPEHHS TOKCHYHHUX €JIEMEHTIB. TakoXX aKTUBHO
BIPOBA/KYIOTHCSl IHTEPAKTUBHI TIATPOPMH €KOJIOTIYHOTO MOHITOPHHTY, SIKI JTal0Th
3MOTYy OpraHaM MICIIeBOI BIaJ, HAyKOBISIM Ta TPOMAJCHKOCTI B pPeajbHOMY 4aci
BIJICTEXKYBAaTH CTaH JIOBKIJUISI HA OCHOBI 310paHUX 3 MOJITOHY Ta NPUIETIIUX TEPUTOPIi

nanux. lle miagBUIIYyEe pIBEHb EKOJOTIYHOI MPO30POCTI Ta JI03BOJISE ONEPATUBHO
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pearyBaTu Ha 3arpo3u. Ha ocHoB1 310paHoi iHpopMaIlii peanizyroThCsa IPaKTUYHI 3aX001
3 pealutiTallii TepUTOPii, cepell AKUX:

- BIIPOBAXKEHHS 0ap’€pHUX TEXHOJIOTIH 3 BUKOPUCTAHHSIM TeoMeMOpaH s
0OMEe)XeHHsI MPOHUKHEHHS (PUIBTPATy y IPYHT 1 MiA3€MHI BOAM;

-3aCTOCYBaHHS MeETOJIB (diTopeMesiailii, 30KpeMa BHUCAIKEHHS POCIIHH-
aKyMYJSTOPiB (COHSIIHUK, T1PUHUILIs), SIK1 3aTHI TOTJIMHATH Ba)XK1 METalu;

- XIMIYHA PEKYJIbTUBAIlil 3 BUKOPUCTAHHSIM COPOEHTIB (1I€ONITH, aKTHUBOBAHE
BYT'ULISA) U1 3MEHIIEHHS! MOOLJIBHOCTI TOKCUYHMX CITOJIYK;

- CTBOPEHHSI 3aXHCHHUX JICOCMYT, IO 3MEHIIYIOTh MNUJIOBE 3a0pyIHEHHS Ta
CTa0LI13yI0Th MIKPOKJIIMAT MPUIIETIIUX 30H.

TakuMm uMHOM, 1HTErpalis 1HPOPMAIIHHUX TEXHOJOTIN y cdepy eKoIOri4HOro
YIpaBIiHHS J03BOJISIE 3HAYHO MIJBUIIUTH €(PEKTUBHICTb MOHITOPUHTY, 3a0€3MEUUTH
OmepaTUBHE pearyBaHHs Ha €KOJOT1YHI 3arpo3u Ta (opMyBaTH HAyKOBO OOIPYHTOBaHI
CTpaTerii CTajJoro ymOpaBiiHHA Biaxogamu. lle BigkpuBae HOBI MOXJIMBOCTI MJIS
30epeXeHHsI TPUPOJTHOTO CEPENOBUILA Ta 3aXUCTY 3/10POB’ S HACEJIEHHS Y 30HI1 BIUIUBY
3non0yHiBchKoro nomirony TIIB.

310510yHIBCbKAN TOJITOH MOOYTOBUX BIAXOAIB € OJHUM 13 KIIFOYOBUX 0O’ €KTIB
HakonmueHHs: TIIB y perioHi, 1o CyTTEBO BIUIMBAE HAa HABKOJIUIIHE CEPEIOBUIIE.
OCHOBHUMH €KOJIOTITYHUMHU IpOOJIEeMaMH, MOB’SI3aHUMH 3 MO0 (PYHKI[IOHYBAHHSM, €
3a0pyIHEHHSI IPYHTIB, TOBEPXHEBUX 1 MIA3EMHUX BOJ, aTMOC(EPH, a TAKOXK MOPYIICHHS
€KOJIOT'TYHOTO OallaHCy MPUJIETITUX TEPUTOPIH.

ATMochepHuil MmepeHoC — MOMMPEHHS BaXXKUX METaIlB pa3oM 13 IMHJIOM Ta
ra3oBUMHU BHUKHUJAMH, 10 YTBOPIOIOTHCS BHACIIJIOK XIMIYHUX peakiiil y Biaxonax.
[ToBepxHeBUIl CTIK — BUMHUBAHHS 3a0pYAHIOIOUMX PEUYOBUH i Yac aTMOocepHUx

omnajiB y IPWIETIi BOJONMHU Ta CUIbCHKOTOCIIOAAPCHKI Y1,

3.1.2. Poup iHpopMaLIiHUX TEXHOJOriIH Yy KOHTPOJI BIUIMBY Ha BOJHI
pecypcu. Y cydacHUX yMOBax 3a0e3neueHHs €peKTUBHOIO MOHITOPUHTY Ta YIPABIiHHS
€KOJIOTTYHUMU 3arpo3aMy HEMOXKJIMBE 0€3 BUKOPUCTAHHS 1H(QOpMaLIiTHUX TEXHOJOT1H.

30KpeMa, 3aCTOCYBaHHS TaKUX IHCTPYMEHTIB, sik ['IC, /133 Ta aBTOMaTU30BaH1 CUCTEMU
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00pOOKH €KOJIOTTUHHMX JTaHUX, € KPUTUYHO BAXKIMBHUM JUIsl ONIEPATUBHOIO BUSIBJICHHS,
aHaji3y Ta pearyBaHHs Ha JKkepesa 3a0pyaHEHHS.

I'[C-texHOMOT1i JO3BOJSIOTH CTBOPIOBATH OaraTomapoBl KapTH MPOCTOPOBOTO
po3mnoauTy 3a0pyAHEHHs, MOJETIOBATH NUISIXM Mirparii 3a0pyqHIOIOYMX PEYOBUH Ta
BU3HAYaTH HaWOLIbII BpaziuBl A0 3a0pyIHEHHS AUIAHKU. 310J0YHIBCBKHI MOJITOH
MOOYTOBUX BIAXOJIB € 3HAYHUM [IKEPEJIOM EKOJOTIYHOTO HABAaHTAXKEHHS Ha BOAHI
pecypcH periony. Moro JisuIbHICTh CIIpHYHMHSE HOCTiiHE 3a0pyIHEHHS SK IPYHTOBHX,
TaKk 1 MOBEPXHEBUX BOJ, IO MOB’SI3aHO 3 IHQPUIBTPAII€0 TOKCUYHUX PEUOBHUH Y
BOJIOHOCH1 TOPU30HTH Ta MOBEPXHEBUM CTIK 13 3a0pyAHEHUX TEPUTOPii, 0COOIUBO y
neploan 1HTEHCUBHUX arMoc(epHHX omnajiB. BusBIeHO 3HaYHE NEPEBUILICHHS
IPAHUYHO JOMYCTUMHX KOHIIEHTpAIld BAXKKUX METaIIB — TaKUX SIK [IUHK, MapraHellb,
KaJMill 1 CTpOHIIIA — Yy BOJlax, pO3TalIOBaHUX y Mexkax 1,5-2 kM Bix momirony. lle
CBIIYUTh MPO AaKTUBHY MIIpPalil0 TOKCHUYHUX €JIEMEHTIB, SKa 3arpoXy€ HUTHOMY
BOZIOTIOCTAYaHHIO Ta IIJIICHOCTI BOAHUX eKocucTteM. KpiM Toro, BUCOKHI BMICT aMOHIIO,
dbocdariB, HITpATIB 1 OPraHIYHUX PEUOBHUH Y JPEHAXHUX BOAAX MOJITOHY CIIPHUSIE
eBTpodikallli BOJAOWM, 3HUKEHHIO BMICTY PO3YMHEHOrO KHCHIO Ta 3arubeni BOAHOL
¢dayHu.

JI1s1 3anmo0iraHHsi MOJaabIIOMy MOTIPHIEHHIO €KOJIOTIYHOI CUTYaIlli JOIIJIBHUM €
IIMPOKE BOPOBaKeHHs 1H(MopMariitaux TexHnonorii. Hacammepen, I'IC ta TexHomorii
133  [103BOJNIAIOTH  3AIACHIOBATA MPOCTOPOBO-YACOBUM  MOHITOPUHT  JHHAMIKHU
3a0pyIHEHHSI, MOJICJIIOBATH IUISAXU Mirpailii QpiuisTpary, IpOrHO3yBaTH 30HU PU3UKY Ta
BYACHO BUSBIIATA KPUTUYHI 3MIHU y CKJIajl BOIHUX 00’ €kTiB. [loeqHaHHS pe3ynbTaTiB
MOJIbOBUX  TIAPOXIMIYHMX  JOCHIPKEHb 13  CYNYTHHUKOBMMHM  3HIMKaMU  Ta
reoiHdpopMaliiHuMu  0azaMu JaHUX Ja€ 3MOry (opMyBaTH IHTEPAKTUBHI KapTu
PO3MOBCIOI>)KEHHST 3a0pYAHIOIOUHUX PEUOBHH 1 PO3pOONISITH CleHapli pearyBaHHS B
peanbHOMY 4Yacli. ABTOMAaTM30BaHI CEHCOpHI cucteMu, miakaodeHi g0 [1C,
3a0e3MmeuyoTh Oe3lepepBHE CHOCTEPEXKEHHS 3a SKICTIO BOAM, BKIIOYHO 3
BUMIpIOBaHHSIM pH, e€JleKTponpoBIAHOCTI, TeMIEpaTypy, KOHIIEHTpAIlld BaKKUX

METaJliB Ta OPraHIYHOTO 3a0pyIHEHHS.
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Ha ocHOBI Takux JaHHX MO)XHa OOTPYHTOBAHO peasli30BYBaTH MPUPOAOOXOPOHHI
3aX0/ld, 30KpeMa CTBOPEHHS €(EeKTUBHHUX CHUCTEM 300py Ta OYHUIIEHHS (QUIBTpaTy 3
BUKOPUCTAHHSAM OIOJOTIYHUX Ta XIMIYHUX METOJIB 3HE3apaKeHHs, YKPIIUICHHS
riApOI30oISIIAHUX Oap’epiB MONITOHY Cy4YacHHMMHM TreoMeMOpaHaMu, oOJallTyBaHHS
010¢1npTpiB Ta OydepHUX 30H 13 POCIMHHICTIO, 3JaTHOK TMOMIMHATA TOKCUYHI
pedoBuHU. KpiM Toro, 3aBisku 1H(QOpMaALIMHUM TEXHOJOTISIM MOXKHA 3A1HMCHIOBATH
JIOBITOCTPOKOBE €KOJOTIYHE MPOTHO3YyBaHHS, BU3HAYATH 3QJIEKHOCTI MK CE30HHUMH
KOJIMBaHHSIMH BOJIOTOCTI Ta pIBHEM 3a0pyIHEHHS, a TAKOXK ONTHUMI3yBaTH 1HBECTULIIMHI
pitieHHs y cdepi MoJiepHi3allli MOJIrOHY ¥ yHpaBiIiHHS BOJHUMH pecypcamu. Takuit
mix17 3a0e3mneyye cucTeMHe 0adeHHs NpoOJIeMH Ta CpUsiE TOKPAIIEHHIO €KOJIOTTYHO1
0€3MeKH pErioHy 3arajoM.

Pe3ynprati AOCHIIKEHb MIATBEPUKYIOTh, 10 3a0pyJHEHHS IPYHTIB HABKOJIO
310710yHIBCHKOTO TOJITOHY MOOYTOBUX BIAXOAIB Ma€ TEHICHIIIO J0 MOCTYMOBOTO
PO3MOBCIOMIKEHHST 4epe3 (PI3UKO-XIMIYHI MPOIEecH Mirpamii TOKCMYHHX PEYOBHH.
OCHOBHI IIUISIXU MOUTUPEHHS BKIIOYAIOTh:

- 1HUIBTpaLio

- TMPOHUKHEHHSI TOKCUYHUX CIOJYK Yy HMXKHI TOPU3OHTH IPYHTY Ta MOJAJIbIIE
MOTPAIUISIHHA Y IPYHTOB1 BOJU.

31010yHIBCHKUI MONITOH TOOYTOBUX BIAXOJIIB € JHXKEPEsIoM 3a0pyAHEHHS BOAHUX
pecypciB yepe3 1HQUIBTpaIlil0 TOKCUYHUX PEUOBHH Yy IPYHTOBI Ta MOBEPXHEB1 BOJIU.
OcHoBHUMU (haKTOpaMH HETAaTUBHOTO BIUIUBY € MPOHUKHEHHS (DUIBTPATy, 10 MICTUTH
OpraHiuHI Ta HEOpPraHiuHi 3a0pyHIOBayi, Mirpalisi BaXXKux meTaiiB (Zn, Mn, Cd, Sr),
M1IBUIIIEHA MiHEepali3allis BOJA Ta 3MIHU KMCJIOTHOCTI, 1[0 HETATUBHO BILIMBAE HA SIKICTh
MUTHOI BOAM i ekocucTeMu. MOHITOPUHT BOJ TOOIU3Y MOJIITOHY BUSIBUB NIEPEBUILICHHS
IPaHUYHO JIONYCTUMHUX KOHLEHTpaliil BaXKUX MeTaliB y 3-5 pasiB, 3MiHu pH Ta
BUCOKMU DIBEHb OpraHiyHOro 3a0pynHeHHs. [l MiHiMI3alii BIUIUBY HEOOX1JTHO
BIPOBAJIUTH T1APOI30JIAIIIO MOJITOHY, CHCTEMATUYHUN MOHITOPUHT 13 BUKOPUCTAHHSIM
I'IC-TexHomori#l, ounnieHHs GpinbTpaty yepe3 OyaIBHUIITBO OYMCHUX CIIOPY, a TaKOX
CTBOpeHHs Oy(depHHUX 30H 13 POCIMHHICTIO, 3[aTHOI MOMIMHATH 3a0pyIHIOI0Y1

PCHOBHHU. 3aCTOCYBaHH$I 10050.€ 3aXOI[iB JO3BOJIMTh 3HAYHO 3HM3UTHU HETaTUBHUI BILIMB
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MIOJIITOHY Ha BOJIHI PECYpPCH Ta MIABUIIUTH €KOJIOTTYHY O€31EKY perioHy. Y 30HI BIUIUBY
MOJIIrOHY 3a()iKCOBAHO MiJABUILEHI KOHIIEHTPAIIll 3a0pYAHIOIOUHX PEUYOBUH Y MIA3EMHUX
Ta MOBEPXHEBUX BOAAX. AHali3 TiAPOTeoJIOriYHOI CUTYyallli BKa3y€e Ha NMPOHUKHEHHS
(buIbTpaTy y BOJOHOCHI TOPU30HTHU, [0 CTAHOBUTH 3arpo3y JJIsl SIKOCTI MUTHOI BOAM B
perioHi. BHSBIEHO 3aKOHOMIPHOCTI MOLIMPEHHS 3a0pyJHEHHS Y 3aJieXKHOCTI BiA
CE30HHUX 3MIH BOJIOTOCTI Ta piBHS omnaaiB. JlogaTkoBO, HETaTUBHUI BILUIUB
31010yHIBCHKOTO TOJIITOHY MOOYTOBUX BIAXOJIB HA BOJHI PECYpCH MPOSBISETHCS Y
3MiHI T1APOrEOJIOTIYHOTO PEXUMY perioHy. [HUIBTpalis 3a0pyIHIOIOUUX PEYOBUH Yy
IPYHTOB1 BOAM CIPUYUHSIE 3a0pyTHEHHS BOJOHOCHUX TOPU3OHTIB, IO MOXE
MNPU3BOJIUTA O TOTPAIUIIHHS TOKCUYHUX €JIEMEHTIB Yy JpKepella MHUTHOTO
BOJIONIOCTa4yaHHs. BcTraHoBlieHO, M0 B Mexkax 1,5-2 KM BiJl MOJITOHY KOHIEHTpAIlis
BKKUX METAJIIB Yy MiI3€MHUX BOJIaX NMEPEBUIIYE HOPMATUBHI MOKA3HUKH, IO CBITYUTH
PO aKTUBHY MITpallito 3a0pyTHIOIOYNX PEYOBUH.

Kpim Toro, moBepxHEeBI BOAM, OCOOJMBO B JOIIOBI TEPIOAW, IIIIIAFOTHCS
BTOPUHHOMY 3a0pyJTHEHHIO Yepe3 CTIK 13 TEPUTOPIi MOMIroHy. JIpeHaxxHi BOAU MOJITOHY
MOXYTh MICTUTH BHCOKI KOHIIEHTpallli aMOHII0, HITpaTiB, (ocdaTiB Ta OpraHIYHUX
CIIOJIYK, IO cHpusie eBTpodikallli BOAHUX 00'€KTIB, 3HUKEHHIO BMICTY PO3UMHEHOTO
KHUCHIO Ta 3aru0esi BOJIHOI (payHHu.

Jlns1 3ano0iranHs MOAANBIIOMY 3a0pyIHEHHIO HEOOX1HO peaiizyBaTu KOMILIEKC
3aXO0/IiB, 30KpeMa:

— OyniBHUUTBO €(EKTUBHOI CHUCTeMH 300py Ta OYHUIIEHHS (UIbTpaTy, IO
BKJIIOYA€ O10JIOTIUHI Ta XIMIYHI METOIU 3HE3apaKCHHS.

— YKpIMJIEHHS 130JALIIHHUX Oap'epiB TOJITOHY, BHUKOPUCTAHHS Cy4YacCHUX
reoMeMOpaH AJis 3ano0iranHs iHQUIBTpalli 3a0pyAHIOI0YUX PEYOBUH Y M13€MH1 BOIU.

— peaiizailisi CUCTEMU MOHITOPUHTY 3 BukopucTanHsaMm ['IC- ta J[33-TexHoorii,
110 J03BOJIUTH ONEPATUBHO BIJICTEKYBATH JUHAMIKY 3a0py/THEHHSI Ta BYACHO pearyBaTh
Ha €KOJIOT1YH1 PU3UKHU.

— CTBOPEHHS IITYYHUX O10(UIBTPIB HAa OCHOBI MPUPOJHUX COpPOEHTIB Ta

010JIOTTYHUX MaTEpiajiB JIJIsl OUUIIEHHS CTOKIB Mepe/] iX NOTPAILIIHHSAM Y BOJONMU.
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— 3aJly4eHHS €KOJIOTIYHUX MpOorpaM Ta 1HBECTHUIIA Y MOAEPHI3AIIIIO MOJTITOHY IS
BIPOBA/IPKCHHSI TEXHOJIOTIN mepepoOKu Ta yTuii3amli BIAXOAIB, IO JI03BOJIUTH
3MEHIIUTH YTBOPEHHS IIKIJIMBUX BUKHU/IIB.
3acTocyBaHHSI IMX 3aXOJiB JO3BOJUTh 3HAYHO 3HU3UTU PIBEHb 3a0pyIHEHHS
BOJIHUX PECYPCIB, TOKPAIIUTH €KOJIOTIYHUM CTaH MPUJIEIIIUX TEPUTOPINA Ta 3aro0irTu

HCTAaTUBHOMY BILIMBY Ha BI[OpOB'H HaCCJICHH:.

3.1.3. PoJub iHpopMaLiiiHUX TEXHOJOrI y KOHTPOJIi BILIUBY Ha atMocgepy.
310510yHIBCHKHM MOJITOH MOOYTOBUX BIAXO/IB YNHUTH CYTTEBHI HETaTUBHUI BIUIUB HA
arMoc(epHe MOBITPs PEerioHy, 30KpeMa yepe3 Oe3nepepBHE BUBIILHEHHS MapHUKOBUX
rasiB, Takux gk MeTaH (CHa4) 1 miokcun Byrieito (COz). L1 ra3u yTBOpIOIOTHCA B MpOLIECi
aHaepoOHOro PO3KJIaJy OpPraHIYHUX KOMIIOHEHTIB TBEPAMX MOOYTOBUX BIAXOMIB 1
CIOPUSIOTh [NO0ATBbHOMY TOTEIUTIHHIO, JIOKaJIbHOMY 3a0pyJHEHHIO TMOBITPS Ta
(dhopmyBaHHIO TapHUKOBOTO eexTy. KpiM TOro, BUKUIU JETKUX OPTaHIYHUX CIOJIYK Ta
IHIIMX 3a0py/IHIOBAa4iB CTBOPIOIOTh HEMPUEMHI 3alaxu, IO CYTTEBO 3HUKYE SKICTh
KUTTSA MICLIEBUX >KUTENIB 1 MOXE MPU3BOJUTU JO PECIIPATOPHUX Ta aJIEPridYHUX
3aXBOpIOBaHb. ATMochepHe 3a0pydHEHHS TaKOX CYNPOBOMKYETHCS 3MIHAMH Y
POCIMHHOCTI, 110 BHSBISETbCS Yy Jerpajaiii 3eleHUX HacaJKeHb, 3HIKECHHI
O10pI3HOMAHITTA Ta MOPYIIEHHI TPOPIUYHUX 3B’A3KIB y ekocucrtemax. llomiron crae
Oap’epoM 1Sl MPUPOAHOI Mirpallii TBAPUH 1 CTBOPIOE 130JIbOBAH1 AUISTHKH 3 TOPYILIEHOIO
€KOJIOT'TYHOIO CTPYKTYPOIO.

JIns SIKICHOTO aHalidy Ta 3MEHIIEHHS HEraTMBHOTO aTMOC(EpPHOro BIUIUBY
MOJIITOHY JIOLIJIBHO 3aCTOCOBYBAaTH cydacHl iH(opmarliiiHi TexHojiorii. 3o0Kpema,
BukopuctanHsi ['IC 1o3Bojisie MPOCTOPOBO BIJACTEKYBATHU 30HU 3 MIABUILECHUMHU
KOHI[EHTpAIISIMA  IIKIJJIMBUX BUKHUAIB, TPOBOAUTH MOJCIIOBAHHS PO3CIFOBAHHS
3a0pyJHIOIOUMX PEUOBMH Yy TMOBITPI Ta (POpMyBaTH KapTH EKOJIOTIYHOTO PU3HUKY.
InTterparis nanux I'lC 3 pesynpraTtamu /33 gae 3Mory onepaTuBHO BUSIBISITU 3MIHHU Y
CTaHl POCIMHHOTO MOKPHUBY, BU3HAYATH 30HU JETpajallii Ta OLIHIOBATA AUHAMIKY 3MiH

y 4aci. BHCOKOTOYHI CyNYTHHMKOBI 3HIMKM BUKOPHUCTOBYIOTBCS JUISl aHali3y
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MPOCTOPOBOIO MOILIUPEHHSI THUJIY, a€pO30JiB Ta OI[IHKM TEMIIEpaTypHOi aHOMaii,
OB’ A3aHO1 3 PO3KJIaJaHHSM OpPTraHiKH.

BaxunBy posib y MOHITOPHHTY aTMOC(EpPHOro BIUIMBY TMOJITOHY BiJITPalOTh
aBTOMAaTH30BaHI CEHCOPHI CUCTEMHU, SIKI B PEKUMI PEaJbHOIO Yacy 30MparoTh JaHi Mpo
KOHIIEHTpAallll MIKIJJUBUX Ta3iB, TEMIEpaTypHI MOKa3HUKH, BOJIOTICTh MOBITPS Ta
METEOpOJIOT1YHI yMOBHU. 3aBASKM TaKUM CHUCTEMaM MOXKHa He Juile (ikcyBaTu
(akTHuHI piBHI 3a0pyAHEHHS, aje i OyayBaTH MOJEI 1JIsl POTHO3YBaHHS OTEHLIIMHUX
CIIEHApIiB MOTIPIICHHS SKOCTI MOBITPS, 30KpEMa IiJi 4YaCc HECHPUATIUBUX IMMOTOJHUX
yMOB a00 TMepeBaHTaXXEHHSI TOJIITOHY. 3acTOCYBaHHS MAaT€MAaTUYHUX MoJeiei
aTMOC(EpHOrO PpO3CIIOBaHHA BHUKHJIB y TOEIHAHHI 3 JI@HUMH CYIIyTHUKOBOTO
cnocrepexenHs Ta ['1C-ananizy m03BOJIsSIE TJIAaHYBAaTH NPUPOAOOXOPOHHI 3aXOAH 3
ypaxyBaHHSIM 30H PU3HKY JJI HACEJICHHS Ta HABKOJIUIITHBOTO CEPEOBHUIIA.

Takum ynnom, Bukopuctanus ['IC, J[33, aBroMaTr30BaHUX CUCTEM MOHITOPUHTY
Ta TPOTHO3HOTO MOJIENIIOBAHHS € KJIIOYOBUM €JIIEMEHTOM Yy CHUCTEMI1 KOHTPOJIIO 3a
BIUIUBOM 3710JIOYHIBCBKOTO MOJNIrOHYy Ha armocdepy. Lli 1HCTpyMEeHTH 103BOJSIOTH
npuiMartd OOTPYHTOBaHI pIIMIEHHS IIOAO 3MEHIIEHHS BUKHJIB, II1JBUILCHHS
€KOJIOTTYHO1 Oe3MeKu Ta 30epexKeHHS SIKOCTI OBITPS B 30H1 BILUIUBY 00'€KTA.

KomnnexkcHe BhpoBakeHHs 1HOOpPMALIMHUX TEXHOJOTIM y MOHITOPUHT
aTMOC(EpHOro BIUIMBY MOJIITOHY NMOOYTOBHUX BIIXOAIB JO3BOJIE€ HE JIUIIE BUSBIATU
HACIIJIKHU B3K€ ICHYI04OT0 3a0pyIHEHHS, a i e(PEKTUBHO MPOTHO3YBATU HOTO MOAATBIITNI
PO3BUTOK Ta 3a00IraTu €KOJIOT1YHUM KatacTpodam. 30kpeMa, MOJICTIOBAHHS CLIEHAPIiB
PO3CiIOBaHHS 3a0pyJHIOIOYMX PEYOBUH Y TMOBITPI HA OCHOBI METEOPOJIOTIYHUX JaHUX
(BUAKICTH 1 HAIPSIMOK BITPY, TeMIiepaTypa, Bojioricts) y I'lC-cepenoBuiili 103Boisie
BU3HAYUTH MMOTEHII1H1 30HU BIUIMBY Ha HACEJIEHHA Ta NpUpoy. Takuii miaxig ga€e 3Mory
CBOEYACHO BXUBATH 3aXOIB IIOJ0 OOMEKEHHsS JOCTYIYy 10 HEOE3NMEYHUX TEPUTOPIH,
3MIHU MapHIpyTIB pyXy TPaHCHOPTYy ab0 MPOBEACHHS JOKAIbHUX PEKYJIbTUBALIIMHUX
po6iT. Takoxk, 1HTerpaiisi aBTOMATH30BAaHUX METEOPOJOTIYHUX  CTAHIIM 1
ra3oaHalii3aTopiB y CUCTEMY MOHITOPUHTY JIa€ 3MOTY OTPUMYBATU JOCTOBIPHI JJaH1 PO
CKJIQJl TOBITPS 3 TOYHUX KOOPJIAMHATHUX MOpUB'A30K. Lle BiAKpUBae MOXKIUBICTH IS

CTBOpPEHHs OararopiBHeBOi LHU(PPOBOI MMIAaTHOPMHU EKOJOTIUHOIO HAIIsay, sKa
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BKJIfOUaTUMe 0a3y JaHMX, aHAJIITUYHI 1THCTPYMEHTH, MOAYIMI Bi3yaji3alii Ta CUCTEMU
CHOBIIIEHHS JJii OpraHiB MICLIEBOIO CaMOBpPSAyBaHHS, EKOJOTIYHUX CIyX0 1
rpomMajachKocTi. Taki pilIeHHs M03BOJSAIOTH 3AIMCHIOBATH HE JIMIIE HAYKOBY OLIIHKY
CTaHy JIOBKULIA, a 1 OpaTH y4yacTh y MPOIECax eKOJIOTIYHOro IJIAHYBaHHS Ta PO3POOKU
MporpaM ajamnTailii 70 3MiH KJIiMarTy.

Y nepcrnextuBi edexkTHBHa peamizaimis 1oai0HOT MUEGPOBOI  €KOCHUCTEMH
nepeadayae CTBOPEHHSI €KOJIOTTYHOTO JAanIOOopAy, 0 MOEAHYBaTUME reoiH(opMaliiiai
mapi 3 fanumu /{33, pesynbraraMu HaTypHUX BUMIPIOBAHb 1 TPOTHO3aMU 3a0py/THEHHS.
[eit nambop cTaHe KIIOYOBUM THCTPYMEHTOM JUIsl IPUMHSTTS YIIPABIIHCHKUX PIIICHb,
30Kpema 11010 JIOKaJi3allii J)Kepesl BUKHU/I1B, KOHTPOJIIO 32 TEXHIYHUM CTAHOM MOJITOHY,
a TAKOX JIJIsl BU3HAUEHHS MIPIOPUTETHUX TEPUTOPIN JJIs1 PEKYIbTUBALIIT Ta B1IHOBJICHHS.
Takum uymHOM, cydacHi iHGOpPMAIliiHI TEXHOJOTII € HEBIJ €MHOI CKJIaI0BOIO
€KOJIOTITYHOTO MEHEIKMEHTY, 1[0 3a0e3nedye He JMIIe KOHTPOJb 33 HETaTUBHUM
BILUIMBOM TIOJIITOHY MOOYTOBUX BIAXOAIB Ha armocdepy, ane U GopMye OCHOBY Jist
CTaJIOr0 PO3BUTKY TEPUTOPIi, SMEHILIEHHS €KOJIOTTYHOTO HABAHTAKEHHSI Ta MOKPALEHHS

SKOCTI1 )KUTTS] HACEJICHHSI Y 30H1 BILJIUBY.

3.1.4. MonenoBaHHS €KOJIOIIYHUX HNpoueciB 310J0yHIBCHKOI0 MOJIIOHY Yy
I'IC-cepenoBumi aangmadriB ta OGiopizHoMaHiTTS. [[OBroTprBaia eKcrutyaraiis
MOJIITOHY MPHU3BOJUTH 10 JErpajaiiii NpupoJHUX JIAHAMAQPTIB Ta CKOPOUCHHS ILIONI
MPUPOJHUX eKocucTeM. BrumB Ha ¢uopy Ta dayHy NpOSBISETHCS Yy CKOPOYECHHI
MOMYJSALIN TeIKUX BUIIB, 3MiHI O10IIEHO31B Ta BTPATi MICIb MPOXKUBAHHS PIIKICHUX
BUJIIB TBAapUH 1 POCIMH. 300JOYHIBCHKHAW MOJITOH MOOYTOBUX BIAXOIIB CIpPABIISIE
CYyTTEBUM HETaTUBHUN BIUIMB Ha JaHAmadTh Ta OI10pI3HOMAHITTS HABKOIUIIHIX
tepuTopiil. DopMyBaHHS aHTPOMOTEHHOTO penbedy, HAKOMUYEHHS BEJIMKOI KIIBKOCTI
TBEPJMX MOOYTOBUX BIAXO/IB 1 3MiHA MPUPOJAHOTO 3€MJIEKOPUCTYBAHHS IIPU3BOISTH J10
nerpafanii JaHamwa@THOi CTpyKTypH. I[loyiroH BHCTymae sk ITy4YyHA MNEPEIIKOA Y
MPUPOTHOMY CEPEIOBUILIL, III0 PO3PUBAE €KOJOT14HI1 3B’ A3KH, 3MIHIOE XapaKTep BOJHOTO
CTOKY Ta MIiKpOKIIMAT NpHIEIIMX TepuTopii. Moro QyHKI[iOHyBaHHS CHPUYUHSIE

TpaHcdopMaIlio MPUPOTHUX E€KOCUCTEM, BUTICHCHHS a0OPUTCHHUX BUJIIB, 3HMKCHHS
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010p13HOMAHITTA Ta MOPYILIEHHS TPOPIYHUX 3B’ 513KIB. OCOOIUBO MOMITHUM € BIUIUB HA
¢dnopy Ta ¢dayHy: COCTEpIraloThCsl 3MIHM 'y BUJAOYTBOPEHHI, 3HUKEHHS YUCEIBHOCTI
YYTIUBHUX JI0 aHTPOTIOTEHHOTO TUCKY BUJIIB, & TAKOXK MOSIBA CHHAHTPOITHUX OPraHi3MiB.
[Toniron Takox cTBOprO€ Oap’ep AJjig MIrpauiiiHuX MapuipyTiB JUKUX TBapHUH, CHPUSIE
(parMeHTarlii cepeaoBHIL ICHYBaHHS Ta 3MIHI €KOJIOTTYHOI pojli JaHJmadTy. Y oMy
KOHTEKCT1 1H(POpPMAIIiliHI TEXHOJOT1I BIIrPatOTh KJIOUOBY POJIb Y BUBYEHHI, OIIIHII Ta
3MEHIIEHHI HerartuBHOTO BIUIMBY. Bukopucranns ['IC-texnomoriéi Ta MeToniB
nuctaniiinoro 3onHayBaHHs 3emil (33) nmo3Bomsie (ikcyBaTH JqUHAMIKY 3MiH
naHamadTHOrO MOKPHUBY, TPOCTOPOBO-YACOBE MOIIUPEHHS JErpaloBaHUX AUISTHOK Ta
BUSIBJISITH 30HU 3HMKEHHS O10pI3HOMAHITTS. AHaji3 CylyTHUKOBUX 3HIMKIB y PI3HHX
CIEKTPAJIbHUX Jiama30Hax HaJa€e 3MOTYy OI[HIOBaTH CTaH POCIUHHOTO IOKPUBY,
BUSIBJISITH AUISHKY 3 0CJIa0J€HOI0 BETETALIEI0, 1 HABITh MPOrHO3YBaTH MaiOyTHI 3MIHU
M1]1 BILIUBOM TOJIITOHY.

MopnentoBanHus  ekosnoriynux — mpoueciB  y  ['IC-cepemoBuiii  nomomarae
Bi3yaJli3yBaTH Ta nependadyarty HUISXu Mirpalli 3a0pyIHeHb, MOXJIMBI TPAEKTOPIT 3MIHU
CepelIoBUII ICHYBaHHS BHUJIB, a TAKOXK pO3po0saTH cTparerii (opmyBaHHsS OypepHUX
30H Ta €KOJIOTTYHUX KOPUJOPiB. ABTOMATU30BaH1 CUCTEMH €KOJIOTTYHOTO MOHITOPHHTY,
iHTerpoBadi 3 ['lC, naroTh 3MOry B peaJlbHOMY 4acl BiICTE€KYBaTH 3MiHU B O10THYHIN
CKJIaJIOBIM E€KOCHUCTEMH, pearyBaTl Ha KPUTUYHI MOpYyIIEHHS Ta 3a0e3nedyBaTu
30epexeHHs JaHamadTHOro pi3HOMaHITTs. Takum unHOM, 3actocyBaHHs ['1C, /133 ta
aBTOMAaTH30BaHUX AHATITUYHUX TJIATHOPM € OCHOBOIO ISl €(PEKTHUBHOIO YIPABIIHHSI
MPUPOJHUM CEPEIOBUINIEM JOBKOJIA MOJITOHY, MiHIMI3allli HOTo BIUIMBY Ha JIaHAIIAQTH
Ta 30epekeHHs1 O10pI3HOMAHITTS perioHy. Ll TexHoyorii narTh 3MOry MEpEeUTH BiJ
PEAaKTUBHOTO JO0 MPOAKTUBHOIO €KOJOTIYHOIO YIPABIIHHS, 3a0€3Me4yloud CTaIUi
PO3BUTOK TEPUTOPIN HABITh y MPUCYTHOCTI OO’€KTIB 13 MiJABUIIEHUM TEXHOTCHHHUM

HaBaHTaXXCHHAM.
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3.2. InTerpoBaHi TexHOoJIOrii OyIiBHMLTBA IOJIrOHY TBEpAHX IOOYTOBHMX

BigxoaiB

3.2.1. IIpoexkryBanHus noironis TIIB B Ykpaidi Ha ocHOBi iHGopmMaLiHHNX
TexHoJorii. [IpoexryBanns nomnironiB TIIB B Ykpaini nenani Oiiabline iHTErpyeTbCs 3
CydYacHUMU 1HGOPMAIIHHUMU TEXHOJIOTISIMH, 10 Ja€ 3MOTY MiJIBUIIUTH €PEKTUBHICTD
IJIaHYBaHHs, O€3IMEKy eKCIUTyaTallii Ta MiHIMI3yBaTH €KOJIOT14H1 pu3uKu. KittouoBy posib
y upoMmy mnpoueci Bigirpatote ['IC, /133, mudpoBe wmonentoBaHHS peinbedy Ta
T€OCKOJIOTIYHOTO CEpPEJOBHUIA, a TaKoK aBTOMAaTU30BaHI CHUCTEMHU MIATPUMKHU
npudHATTS piteHb. ['IC-TexHonorii 3a0e3ne4yoTh NPOCTOPOBUI aHAI3 ONITUMATIBLHOTO
PO3MIILIEHHST TIOJIITOHIB 3 ypaxyBaHHSM pelibey MICIEBOCTI, TIIPOJOTIYHUX YMOB,
OJM3BKOCTI 10 HACETIEHUX MMYHKTIB, TPUPOJOOXOPOHHUX TEPUTOPIH, IHPPACTPYKTYpH Ta
1HIIMX 4YMHHUKIB. [[33 gae 3Mory MIBUAKO OTPUMYBAaTH OHOBJIEHY iH(opMaliio Mpo
3MIHU 3€MHOTO MTOKPUBY, CTaH HABKOJIUIIIHHOTO CEPEIOBUILA, BUABIISITH HENPUAATHI JJIs
OyIIBHUIITBA JUISHKU Ta CIJKyBaTH 3a MOTEHIIHHO HEOE3NMEYHHUMH MPOIECcaMH,
TaKUMH SIK €po3isl, 3CYBH UM MiATOIUIeHHS. Ha eTami mpoeKkTyBaHHS 3aCTOCOBYIOTHCS
[MP, sixi m03BOJISIIOTH TOYHO MOJEIIOBATH MOP(QOJIOTII0 MOJITOHY, PO3paxoByBaTH
o0CSI MOTEHIINHOTO HAaBaHTAXEHHS Ha TEPUTOPIIO, MOJEIIOBATH CTIK (UIBTpaTy Ta
HaKOMWYEHHsI Ta3iB. [HQopMalliiiHi TEXHOJIOTIi TaKoX JJO3BOJISIIOTH 3MOJIENIOBATH
CII€Hapli PO3BUTKY MOJITOHY B AWUHAMIIl — 3 ypaXyBaHHSM MPOTHO30BAHUX OOCSATIB
BIIXO/IIB, KJIIMAaTUYHUX 3MIH Ta aHTPOMOTeHHOro BIUIMBY. Kpim Toro, aBToMaTu3oBaHi
CUCTEMH YTIPABIIHHS MPOEKTAMM JalOTh 3MOTY IHTETrpyBaTH NaHi pi3HUX (DaxiBIlIB
(iHXKeHepiB, €KOJIOT1B, ypOaHICTIB), KOOPAUHYBATH pOOOTY Ha BCIX e€Tanax — BiJl BUOOPY
JUISTHKY 10 eKCIUTyaTallli Ta peKyJabTHBallii MoJirony. TakuM 4YMHOM, BUKOPUCTAHHS
1H(OpPMaLIITHUX TEXHOJOTiM Yy mpoekryBaHHI noiiroHiB TIIB 3a0e3nedye Oiunbir
€KOJIOTTYHO Oe3rMeyHe, EKOHOMIYHO OOIPYHTOBAHE Ta MPOCTOPOBO 3BAYKEHE YIIPABIIHHS
TBEpJMMH MOOYTOBUMHU BiIXOJaMU B YKpaiHi.

[Hdopmaliiini TEXHONOTII TaKOX JO3BOJSIOTH 3MOJICNIIOBATU CLIEHAPIl PO3BUTKY
MOJIITOHY B JUHaMIlll — 3 YypaxyBaHHSIM MPOTHO30BAaHUX OOCSTIB BIJIXO/IB,
KJIIIMAaTUYHUX 3MIH Ta aHTPOINOTeHHOTO BIUIMBY. KpiM TOro, aBTOMaTHU30BaH1 CUCTEMU

YIpaBIiHHS MPOEKTAMU J1al0Th 3MOTY IHTETpYBaTH JaHl pi3HUX (axiBIIB (1HXKEHEPIB,
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€KOJIOT'1B, YpOaHICTiB), KOOPJIUHYBATU POOOTY Ha BCIX eTanmax — BijJ BUOOPY AUISTHKH JI0
eKCIUTyaTalii Ta pEeKyJbTUBAIlll MOJMIroHy. TakuM YHWHOM, BUKOPUCTAHHS
1H(OpPMALIIITHUX TEXHOJOTIH Yy mpoekryBaHHI noiiroHiB TIIB 3abe3nedye Oinbir
€KOJIOT'TYHO Oe3IMeyHe, EKOHOMIYHO OOIPYHTOBAHE Ta MPOCTOPOBO 3BAXKEHE YIIPABIIIHHS
TBEpAMMH TOOYTOBUMH Biaxoaamu B YkpaiHi. [IpoekryBannto nonirony TTIB nepenye
CKJIaJlHa MIiAr0TOBYa PoOOTa, OJHIEIO 31 CKIAJOBUX SIKOI € BU3HAYEHHS HAMKpPaIIoro
po3ramyBanHs mnoniroHy TIIB. Ilpu 1boMy JOBOAUTHCS BpaxoByBaTu Oe3miy
€KOJIOTITYHUX, EKOHOMIYHUX Ta T€OJIOTTYHUX YMOB. SIK MpaBUIIO, 11l YMOBH € B3a€EMHO
CYNEepEeUIUBUMH, 1 OCTAaTOYHE PIMIEHHS IIOA0 BHOOPY IIISHKH, 110 BIABOAUTHCS IJISI
oyniBHunTBa nojiirony TIIB, € koMmpomicHUM.

[IpoekryBanns nomironiB TIIB B VYkpaiHi 3m1iCHIOETHCS 3 ypaXyBaHHSIM BUMOT
JBbH B.2.4-2-2005 «Ilonironn TtBepaux mnoOyTOBUX BiaxoAiB. OCHOBHI MHOJOKEHHS
MPOEKTYBAHHS.

Ha mpakrtuii, myis BUOOpy NpUIATHOT NUISHKA BUKOPUCTOBYIOTH P13HOMAaHITHUMA
KaprorpadiuHuil Marepial, sSIKMM J03BOJSiE OOpaTv BaplaHTH PO3MIILIECHHS MOJITOHY
TIIB 3 ypaxyBaHHSIM BHIIE3a3HAYEHUX HOPMATHBHHX BHUMOL. Y 3B’S3Ky 3 LUM,
HalOUTbII NEPCTIEKTUBHUM BapiaHTOM JIs 11i€1 3aaa4l € Bukopuctans ['IC-rexnonorii.

Buxonsum 3 npakTUYHUX AOCIHIJKEHB, 110 3/A1MCHIOBAIUCSA HA 3740710yHIBCHKOMY
cMmitte3Banuinl TIIB (y PiBHeHCBKi# 00sacTi) MpOIEAYPHO OMUILIEMO MOCTIOBHICTh
I, HeOOX1JHUX NJisi BUOOPY MOTPIOHOI MIISIHKKM BUKOPUCTOBYrOUU mipu mbomy ['1C-
TEXHOJIOTTI.

[TonepenHpo, MOTPiOHO MpoaHaIi3yBaTH BUOpaHy IUIOLLY Ha KapTi, B MeXax SKOi
HEeOoOX1THO oOpatu AUITHKY st OymiBHuiTBa moisiroHy TIIB. Po3mipu miei mmomii
MOXYTh HIMPOKO BapilOBaTHCh BUXOASYM 3 NIUIBHOCTI HACENEHHS, KUIbKOCTI

MIPOMUCIIOBUX 00’ €KTIB, TOILIO.

3.2.2. ETanu npoekTyBaHHsd OyIiBHMLTBA IIOJIrOHY TBEpAHMX IOOYTOBHX
Bixxoais. [IpoexTyBanns Ta OyniBHULTBO noJiirony TIIB nepenbauae peanizaiito HU3KU
MOCHIIOBHUX €TamiB, KOXKEH 3 SKUX € KPUTUYHO BAXKJIUBUM i 3a0€3MeYeHHs

€KOJIOTTYHO1 Oe3MeKH, TEXHIYHOI €()eKTUBHOCTI Ta COLIaTbHOT MPUHHATHOCTI 00'€KTa.
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1 eTan BUOOpPY ONTUMATBHOTO MicLs 17151 po3MileHHs noiirony TIIB BukoHyeThcs
noOyoBa LUQPPOBOI MOJENl YXWIIB Ha OCHOBI pacTpOBOro 300pa’K€HHSI BHUCOT.
OTtpumMane pacTpoBe 300pa)K€HHS CXWIIB J03BOJs€ 1ACHTU(DIKYBATH MOUISSHKA 3
MEPEBAKHO TOPU30HTAIbHUM penbedoMm. Taki TepuTopii XapaKTEPU3YIOThCS
HE3HAUHUMHU YXWJIaMHU, M0 POOUTH iX MOTEHI[IWHO MNPUJATHUMH Jisl OyIiBHUIITBA
noirony. BizyanbHo 111 TUISSHKY Ha pacTpi BiA0OpaxarThCsl CBITIIMMH BIJITIHKAMU, 110
CIpOIIYE iX iAeHTU]IKaIIiIO.

2 etan nependavyae BpaxyBaHHs MPOCTOPOBUX OOMEKEHb, 3yMOBIIEHUX CaHITApHO-
3aXMCHUMH 30HAaMHM, HAsSBHICTIO HACEJIEHUX ITYHKTIB, BOAHUX 00’ €KTIB, KYyJIbTYpHOI
CHaJIIMHU, TPAHCIIOPTHOI Ta 1HXEHEpHOI 1HPpacTpykTypu. JIJisi IbOro CTBOPIOIOTHCS
pacTpoBi 300pakeHHsI BiJicTaHeH — crenudiyHi pacTpH, IO OMHUCYIOTh MIHIMAJIbHI
BiJICTaH1 B1J] KOXKHOI TOYKH MPOCTOPY /10 00’ €KTIB-OOMEKEHb. Y TaKUX pacTpax OiabIl
CBITJII TOHH BIJIIOBIJAIOTH MEHIIMM BIJICTaHSAM, a TEMHIII — OIJBIINAM, IO JIO3BOJISE
HAO0YHO OLIHHUTH CTYHIHb AOIMYCTUMOCTI PO3MIILIECHHS MMOJITOHY B TIM UM 1HIIIH JIOKALIi.

Ha 3 erami BuKOHYyeThCS NepekiiacU(ikailisi pacTpOBUX 300paxeHb YXWIIB 1
BificTaHeil. Y mporeci nepeknacudikalii pacTpiB BiACTaHEH BHUIN 3HAUYCHHS KJIaciB
MIPUCBOIOIOTHCS TEPUTOPISIM, BigdajdeHUM BiJg 00’ €KTIB-OOMEXKEHb, OCKUIBKH BOHH
MalTh OUIBITY MNPHUAATHICTH JUIsi OOJAINTYBaHHS MOJITOHY. Y BHUMOAQAKYy 3 pacTpoM
YXWIIB, HaBNAKW — HAWBHUILI KJIACH IMPHUCBOIOIOTHCS BIJHOCHO PIBHUM AUISIHKAM 3
MIHIMaJbHUMH yxuiamMu. TakuM 4uHOM, nepeknacudikailis T03BOJSE€ MEPETBOPUTH
MOYATKOB1 JaHl y opMar, MpuiaTHUNA A MONAJBIIOr0 PaHXKyBaHHS TEPUTOPIM 3a
KpUTEpIEM MPUAATHOCTI 10 PO3MILIEHHS MOMIroOHYy. PEKOMEHAy€eThCsS BUKOPUCTOBYBATU
HE MEHUIE JIECITH KJIaciB, 00 3a0€3MeUnTH HAIECKHY AeTali3allio aHali3y.

4 eramn. [lma oTpMMaHHS KOMIUIEKCHOI OINIHKH TPHUIATHOCTI JUISHOK IS
OyniBHunTBa mojirony TIIB HeoOximHO 3A1MCHUTH KOMOIHYBaHHS CGHOPMOBAHUX
MPOCTOPOBUX JaHUX 3 YpPaxyBaHHSIM iXHBOI «3HA4yIIOCTD». BKa3zaHa «3HAUYIIICThHY
KUIBKICHO XapaKTepu3ye CTYIiHb BIUIMBY OOMEXYyBaJlbHUX (DaKTOPIB — aHAII30BaHUX
IPOCTOPOBUX 00’ €KTIB — HA BUOIp AUISIHKU, IPUYOMY CyMa BCIX Ba)KJIMBUX €JIEMEHTIB

Ma€ JIOpIBHIOBATH OJMHUIII.



111
Kom0OinyBaHHSI JaHUX MPOBAIUTHCS 3a JOMOMOTOI CIHEHIAIBHOTO 1HCTPYMEHTY
MaHIMy/IIOBaHHS pacTpoBuMU AaHuMu «Kanbkynstopa pactpy», SKUNA J03BOJISIE
MPOBOJIUTH MaTeMaTU4Hi omepaiii 3 pactpamMu. DakTUYHO BUPINIYETHCS HACTYIHE

3aBAaHHS JIHIMHOTO MPOrpPaMyBaHHS:

Z/Ii -d, = max
= ) (3.1)

Mpu OOMEKEHHSX:

=l (3.2)

ne d; - 11e BIJICTaHb 3 HA0OPY MPOCTOPOBUX JAHUX, OTPUMAHKUX HA TPETHOMY €Tarli,
Ai— «3HauymicTh» 00’€ekTiB. [Iy1sl TOTO, 100 IIISHKA, IKY MU IIyKaeMo, Oyia BiJaaJIeHa
BiJI i-00’€KTIB, HEOOX1HO 4;> 0 1 K110 HAOMMKEeHa 10 i-00’€KTiB, TO 4i< 0.

5 eramn. [lonaneia nepexiacudikaiiisi CKOMOIHOBAaHOTO PACTPy J03BOJISIE€ BULIIUTH
HaWMPUIATHIII JIJITHKY TepUTOpii A OyaiBHUITBa nosirony TIIB.

6 eran. Ilicna 3aBepiiieHHs mpollecy nepekiacudikalli pacTpoBUX HaHUX (YXUIIB
Ta BIJCTaHEH), OTpUMaH1 pe3yabTaTu TPAHCPOPMYIOTHCS Y BEKTOPHY (POpMy HUIIXOM
MEPETBOPEHHS pacTpy Ha moJiiroHandbHUW map. Lle 703BosiE MPOCTOPOBO OKPECITUTH
TEPUTOPIi, K1 BIJIMOBIIAIOTh YCIM MOMEPEIHbO BU3HAUCHUM KPUTEPISIM MPUAATHOCTI
muist po3MiiieHHs nonirony TIIB. Takum 4yWHOM, MOJITOHANBHUI 1IAp € PE3YyIbTaTOM
1HTerpamli TeMaTUYHUX KPUTEPIiB 1 BUKOHYE (PYHKIIIO MPOCTOPOBOTO (LIbTpa, LIO
3abe3reuye 00’ €KTUBHE OOTPYHTYBaHHS BHOOPY MOTEHIIMHO MPUIATHUX AUISTHOK IS
MO/IAJIBIIIOTO aHali3y Ta OLIIHKM Ha e€Taml NPUUHSTTS YNPaBIIHCHKUX pillieHb. OIiHKa
TJTOII [IUX JUISTHOK JO3BOJISIE OIL[IHUTU MOXJIMBICTh 1X BUKOPUCTAHHS JIJIsl Oy/I1BHULITBA
nonirony TIIB Ha Bu3HaAueHiN TepuUTOpli 3 ypaxyBaHHSM CEPEIHbOI YMCEIBHOCTI
HaceneHHs. Kpim Toro, 3a HasBHOCTI KUIBKOX JUISTHOK JOIIIBHO MPOBECTH iX
paHXXyBaHHS 32 TEXHIKO-€KOHOMIYHUMU KPUTEPISIMU Ta BUOpATH HAMKpaIui.

VY 3aBaHHAX palllOHATBHOTO YIPABIIHHS B1IXOAaMU BUOIp AUISTHOK JJIs TOJIITOHIB

TIIB 13 BUKOpPHCTaHHSAM 3alpONOHOBAHOI MPOILEAYPU MO3BOJISIE CYTTEBO CKOPOTUTH
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BUTPATU Yacy Ha MPOBEACHHS MPOEKTHUX POOIT, MIJABUIIUTH JOCTOBIPHICTH iX
PE3YJIbTATIB, & TAKOXK JIOCIIIUTH BILTMB KOKHOTO 3 (JaKTOPIB HA IMMiJICYMKOBHI PE3yIIbTAaT.
[Ist poGoTa Oyna nmpoBefieHa Y KOHTEKCTI 3407a0yHIBChKOTO cMmiTTe3Banuina TIIB 3

BUKOPUCTAHHAM nporpamuoro npoaykty ArcGIS komnanii ESRI (CIIA).

3.2. JIucraHuiiiHi MeTOAM €KOJIOTIYHOI0 MOHITOPHUHIY CMITTE€3BAJIMIIL
MYHIIIUNAJBLHUX BigxoaiB. MeToluka MOHITOPUHTY MOJIITOHIB TBEPAUX MOOYTOBUX
BigxomiB (TIIB) mepembadae BUKOPUCTAHHS KOCMIYHMX 3HIMKIB 3 BiAMOBIIHUMHU
MPOCTOPOBUMHU Ta YaCOBUMH XapaKTEPUCTUKAMH, IO JIO3BOJISAIOTH 3A1HMCHIOBATH
TeMaTuuHe AemudpyBaHHs 00’ €KTIB HAa JOCHIIIKYBaH1M TepuTopii. Y HoCiiIKeHH1 Oyli0
B35TO 32 OCHOBY 3710JI0YHIBChKE CMITTE3BAJIUIIE, pOo3TalloBaHe B PiBHEHCHKIM 001acTi,
K TIPUKJIAA JJIs OI[IHKKM MPOCTOPOBOI JMHAMIKM TIOJITOHY HAa OCHOBI JaHUX
JUCTAaHUIMHOTO 30HyBaHHs 3eMJil. Ha cylyTHUKOBUX 3HIMKaXxX 100pe BUOKPEMITIOETHCS
MopdoJIOTiyHA CTPYKTypa MOJITOHY: JUISHKY, 1110 BXe Oyl PeKyJIbTUBOBaHI, aKTUBHO
BUKOPUCTOBYBAaHI 30HM CKJIaJyBaHHsA, (DUIBTpATHI 03epa, a TaKOXK 1HPPaCTPyKTypa —
i’ i3H1 UISXA W TUMYacoBl 00’€KTU. 3a CIEKTPOMETPUYHUMHU XapaKTEPUCTUKAMU
3MIMCHEHO aHalli3 JAWHAMIKM 3MIH U101l momirony BmopogoBx 2003-2020 pokis,
BUSIBJICHO 30HM aKTHBHOIO BUKOPUCTaHHS B Pi3HI MEPIOIM Yacy, Bi3yalli30BaHO 3MiHY
POCIMHHOTO TOKPUBY Ha NPWIENIHX TEPUTOPISIX Ta MPOCTEKEHO EBOIIOLII0
TPAHCIIOPTHOTO JAOCTYILY JIO0 MOJITOHY.

KocMmiuHi 3HIMKHM TakoX BUKOPUCTOBYIOTHCS ISl aHAII3y T€OAMHAMIYHOI Oe3MeKn
TEpUTOPil Modirony. BusiBieHO O03HAKM €K30r€HHUX HEOE3MEYHUX IMPOIECiB, 30KpeMa
3CYBH, MIPOCIJIaHHS MTOBEPXHI, ieopMallii MOKPUTTS B palloHAX 3 TPUBAIUM TEPMIHOM
excruryaranii. Kpim Toro, aucraHuiiiHe 30HAYBAaHHS JO3BOJISI€ BHSIBUTU CTHUXIHHI
CMITTE3BAJIHUIIA Ta HECAHKIIIOHOBAHI MICIISl CKUJIaHHS BIJIXOIB 32 MeKaMu O(IiitHOTO
nonirony. Ilpouec nemudpyBanHs nependadae ABa OCHOBHUX eTamnu: 1) BUSBICHHS
00'ekTa Ha CyyTHUKOBOMY 300pak€HH1 Ta 2) po3mi3HaBaHHs iloro kiacy. Ha nepiiomy
etani (OPMYEThCS BEKTOP O3HAK JUIsl KOXKHOTO MIKCeNs, SKUH MpOCTOPOBO

CIIBCTaBISAETbCS 3 TeorpadiuHUMHU KoopAauHatamu. Ha napyromy — Juisi KOXKHOTO
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CErMEHTOBAHOTO 00’ €KTa (POPMYETHCS y3araJibHEHUN BEKTOP XapaKTEPUCTHUK, 3a SIKUM
3MIIMCHIOETHCS Kiacuikailisi Ha OCHOBI MONEPETHbO BU3HAYECHUX €TATOHHUX KJIACIB.

Inentudikamis nomirony TIIB  0a3yerbcs Ha  CyKymHOCTI — HpPSIMHUX
nemudpyBaIbHUX O3HAK, sIKI 0€3M0CEePeIHbO CIOCTEPIraroThest Ha 300paxeHHi. Cepen
HUX:

— TeoMeTpuuHi 03Haku (popma, po3mip, TiHb);

— SICKpaBICHI Ta CHEKTPaJIbHI XapakKTepucTHKU ((HOTOTOH, PIBEHB SICKPABOCTI,
KOJIIp, CIIEKTpabHUMN BIATYK);

— CTPYKTYpPHI O3HaKu (TEKCTypa, BHYTPIUIHA HEOJHOPIAHICTh CTPYKTYpHU
MOBEPXHI).

3acToCyBaHHS TaKUX IMIAXO/IB JO3BOJISE MPOBOAUTH BUCOKOTOUHUN MPOCTOPOBUI
aHaji3 MOJITOHIB, 30KpeMa OI[IHIOBaTH IUIONLYy 3aXOPOHEHHS, 1HTEHCHUBHICTH 3MiH,
TEXHOTCHHE HABAHTAXEHHS Ha JOBKULIS Ta BUSBISATH KPUTHUYHI €KOJOT1UHI CUTYyaIlli.
(puc. 3.2.).

Ha ocHOBI aHamni3zy KOCMIYHUX 3HIMKIB, BUKOHAHOTO 3 YaCOBUM IHTEPBAJIOM Y
JECITh POKIB, BCTAaHOBJIEHO UYITKYy JHWHAMIKy MPOCTOPOBUX 3MIH Ha TEpUTOPil
31010yHIBCHKOTO TOJIITOHY TBEpAUX NOOYTOBUX BIIXOAiB. 3a CHEKTPaJIbHUMU
XapaKTEPUCTUKAMU Ta TEKCTYPHUMH O3HAaKaMU 300pa)x€Hb BIANOCAd 11€HTU(DIKYBaTH
OKpeMI JUISTHKU MOJITOHY, III0 BBOAWINCS B €KCILTyaTallito B pi3Hi POKH, 110 JA€ 3MOTY
PEKOHCTPYIOBATH XPOHOJIOTIK0 PO3BUTKY CMITTe3Banuia. CrocTepiraloTbCsi CYTTEBI
TpaHcopmallii IPUIETIIOro POCIUHHOTO MOKPHUBY, 110 CBITYUTH PO BTOPUHHUM BIUIUB
MOJIITOHY Ha JOBKULIA. TakoX BUSBICHO 3MIHM TPAHCHOPTHOI 1HMPACTPYKTypH —
nemudpyBaHHs CyNyTHUKOBUX 300paK€Hb JO3BOJIMIIO BUIUIUTU MiJ’13HI NMUISIXH, K1
BUKOPUCTOBYBAJIUCS B PI3HI YacOBI MEPIOAU, 110 MIATBEPIKYE TUHAMIYHUI XapakTep
JOTICTUYHOTO 3a0e3neueHHs (yHKIIIOHYBaHHS MOMIroHy. (puc. 3.2.).

byno pocmimkeHo JWHAMIKY 3MIHM IUIONII CMITT€3BajuIla Ha TEPUTOPIi
3n0n0yHiBchbKOro paiioHy PiBHEHCBHKO1 o0macTi, 30UIbIIeHHs Tuioml sikoro 3 2003 mo

2019 poku ctanoBuTh 43%.
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Pucynok 3.2. Kontypu uepr 3n01a0yHiBcskoro nosirona TIIB, o BuaiieHi na
KOCMIYHHUX 3HIMKaX PI3HUX POKIB
VY mnpoueci aemmdpyBaHHd Oyao BHUSBICHO NOCTYHOBE 30UIBIICHHS IO
cMmitTe3Bannma a0 2019 poky, mo BuaHO Ha puc. 3.3. AHali3 3HIMKIB TE€pPUTOPIi
CMITT€e3BaNUIA MOOIKU3y M. 310J0yHOBa MoKa3aB 30u1bieHHs mioml 3 2003 mo 2019

poxu Ha 43%.

A I ]| 2003 | | 2014 2019 e

Pucynok 3.3. Kaprocxema 3MiH TeOMETPUYHHUX NTapaMeTpPiB yepr

3nonbyHiBcbKoro nosirony TIIB
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Kaprocxema 3MiH reoOMEeTpUYHHUX MapaMeTpiB 4epr 310JI0YHIBCHKOTO MOJITOHY
TIIB, cpopmoBana 3a pesynbraTaMu AemUGPYBaHHS KOCMIYHUX 3HIMKIB 13 BHCOKOIO
MIPOCTOPOBOIO PO3ALILHOIO 3AaTHICTIO (0,06 kM), BimoOpakae NMHAMIKY PO3IIMPEHHS
Mex nonirony y 2003, 2014 ta 2024 pokax. Bekropu Mex KOXKHOI 4eprd HAHECEHO Ha
KapTy 3 BUKOPUCTAHHIM PI3HUX KOJBHOPIB, IO JO3BOJISIE MPOCTEKUTH TEMITU €KCIIAHCIT
MOJIITOHY Ta BUBHAYUTHU HAIMPSMKU HAUOLIbII IHTEHCUBHOTO 3pOCTAaHHS MO0 TEPUTOPIi.

OtpuMani pe3yiabTaTd CBiJYaTh MPO ICTOTHI 3MIHM MPOCTOPOBOiI KOH(pIiryparii
MOJIITOHY MPOTSATOM aHAII30BAHOTO MEPIOAyY, IO € HACTIIKOM SIK 301IbIIECHHS OOCATIB
TIIB, Tak 1 HEZOCTaTHRO OOIPYHTOBAHOIO BHOOPY MIISHKH JJII MOro pO3MILLEHHS.
AHani3 CynyTHUKOBUX JaHUX JIO3BOJIMB BUSIBUTH BUIAJKH HEPAIIOHATBHOTO
IUIaHYBaHHS, 110 NPHU3BEIU 10 HEe(PEKTUBHOIO BUKOPUCTAHHSA IUIOUI, HAOJIMKEHHS
3BAIMIHUX TiA A0 BOAHO-OOJOTHHUX YTifb Ta ypOaHI30BaHMX 30H, a TAKOX O3HAKU
TEXHOTEHHOI JIerpajalii MPUIEriuX €KOCUCTEM.

TakuM 4YMHOM, MOHITOPUHI IMOJITOHY 13 3aJy4€HHSM KOCMIYHOI 3HOMKH €
HaJIMHUM 1HCTPYMEHTOM [IJIsi BUSIBJICHHS TEHJICHIIN aerpajaiii Ta oOIPyHTYyBaHHS

pilIEHb 11010 IEPCIIEKTUBHOI PEKYJIBTUBAIllT 200 MoJiepHI3allli 00’ €KTa.

3.4. TeoindopmaniiiHa TEXHOJIOTiSI TeMIEPATYPHOr0 KaprorpayBaHHs
CMITT€3BAJIMII 32 JAHUMU JUCTAHLIHOTO 30HAyBaHHsA. Ha npukinani 310BOUIIBKOTO
MOJIITOHY TBEPJAUX TMOOYTOBUX BIAXOAIB Ta MPUIIEIIIUX [0 HBOTO TEPUTOPIA Yy
3n010yHIBChbKOMY paiioHi PiBHEHCHKOI 00J1acTi MpOAEMOHCTPOBAaHO €(EKTUBHICTH Ta
1H(OpPMaTUBHICTh BUKOPHUCTAHHS po3pobeHol METOAUKHU MOHITOPHUHTY
TEMIEPATYyPHOTO PEXKUMY OO0 €KTIB PO3MIIIEHHS BIAXOAIB. Y JOCHIIKEHHI Oylo
3aCTOCOBAHO MOXJIMBOCTI XMapHoi mnatgpopmu Google Earth Engine, sika 3a0e3neuye
JOCTYN JI0 BEJIUKOTO apXiBy CYNyTHUKOBUX 3HIMKIB Ta JO3BOJISIE BUKOHYBaTH
MaciITaOHMM aHami3 3 ypaxyBaHHSIM 4YacoBUX 3MiH. PeanizoBaHuil anroputm
MOHITOPUHTY TOOYJOBaHO Ha OCHOBI JIaHMX TEIUIOBOTO iH(payepBOHOTO Jiana3oHy,
orpuMmaHux 13 cynyTtHuka LANDSAT-8, mo m03BONMIO BUSIBUTA [IISHKU 3
NIJBUILIEHUMH TEMIIEpaTypHUMHU aHoMalisiMu. Takui minxig 3a0e3neuye BUSBICHHS

MOTEHIIMHO MOXKEKOHEOE3MEUHUX 30H, K Y MEXKaX CMITTE3BAJININA, TAK 1 HA MPUIIETIIUX
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JISTHKaX, TO3BOJSIIOUM CBOEYACHO pearyBaTH Ha 3arpo3u 3aropsiHHS Ta PO3pOOIsSITH
MPEBEHTUBHI 3axOAu JUIs 3amoOiraHHs HaJ3BUYaWHUM CHUTyallisM. Sk BigoMo,
OCHOBHHMMHU TepeBaraMu 3a3Ha4eHOl IIaTGopMu € MBUJIKAa 00poOKa, 110 JOCATAETHCA
BEJIUKOIO TMOTYXKHICTIO IUIAaTPOpMH, a TaKOXK BEIUMKAa KUIbKICTh HAaOOpIB JAaHUX
CYYyTHUKOBUX 3HIMaHb.

AJNTOpPUTM  pO3pO0JIEHOT  METOJMKHM  MOHITOPUHTY TOXEX Iepeadadae
BUKOpPUCTaHHSI Habopy 300pakeHb Landsat-8 piBus oOpoOku Surface Reflectance.
3HauCHHS TeMIlepaTypu pPO3PaxOBYEThCS 3 JaHUX TepMalibHOro kaHamny Thermal
Infrared (TIRS) 1, niama3zoH qOBXUH €IEKTPOMArHITHUX XBUIIb SIKOTO CTaHOBUTH 10.6—
11.19 mxm, a mpoctopoBa po3pizHeHicTh — 100 m/mikcenb. 3HIMKU JaHOTO HAOOpy
oOupanucs 3a nepioj] 10CIiIKEeHb (Ha KOHKpeTHI KaseHaapHi gatu 3 2013 mo 2022 pik),
MICJIA YOTO MPOBOJUIOCS MAacKyBaHHS XMap, TIHEH BiJl XMap Ta CHITY JJis BiACIKaHHS
XUOHUX 3HaYeHb Temneparyp. s poro BUkopucTtoByBanacst 6itoBa Mmacka Landsat-8,
10 30epiraerbes B kaHati « QA PIXELy. biTu, 110 BiIMOB1Aat0Th MIKCENSIM 3 XMapamu,
3 IXHIMHU TIHSMH Ta 31 CHITOBUM IMOKPUBOM, MalOTh 3HaueHHs 3, 4 Ta 5 BignosiaHo. [Ticas
MPOIIEAYPH MACKyBaHHS 3aCTOCOBYBABCS MacIITAOHUM KO€(DIIIEHT 3 METOIO OTPUMAaHHS
BaJII/IHUX 3HAU€Hb B KOKHOMY TIiKcelsl 300pakeHHs. {71 TepManbHOrO KaHaly sl Jist
BKJIOUYaja B ce0e MHOKEHHS 3HAUE€HHsI B KOOKHOMY IIKCEJ1 Ha MacIlITaOHUNA KOE(ILIEHT
0.00341802 ta nogaBaHHS 10 HHOTO JOJATKOBOIO 3MilieHHs Ha 149.0.

MOHITOPUHTOBUMH TOYKaMU y MeKax 3J0BOMLBKOrO CMITTE3BANIMILA 1
MPUJIETIIUX 10 HOTO IO 00paHo 4 pi3HI TUMH 00’ €KTIB 36MHO1 MOBEPXHI: OJ[HA 3 Uepr
3BaJIMIIA, HOBOCTBOPEHUM Kap’ep OyAiBeNbHUX MaTepiaiiB (K JAUISTHKH, IO 3a3HAIU
AHTPOMOTeHHUX 3MiH) Ta IUIOMIAJAKH  MPUPOAHOTO  JICOBOIO  MacuBy 1
CUTBCHKOTOCIOAPCHKOTO yTiaasl (A1 3a1HCHEHHST KOHTPOJt0) OTpUMaBIIA 3HAYCHHS
TeMIEpaTypy B KOXKHIA TOYIll MOBEPXHI JOCHIIHKEHHs 3a 3ananuil nepioa (10 pokis),
nmoOy/1I0BaHO BiAMOBIIHI rpadiku, M0 IEMOHCTPYIOTH ii yacoBi 3MiHu (puc. 3.4.-3.5.).
JlaHi 3 aHOMaJbHO BHUCOKHMMH TEMIIEpaTypaMu MOXYTh OyTH IHTEpPIPETOBAHI SIK
HasBHICTh MPUXOBAHUX MOXKEXK y 3aJaHii TOUIll y BiANOBIAHUM yac. Hacammepen 1e
CTOCY€EThCS MIANOBEPXHEBUX MO0 KApTHU 3BAJMINNA MOXKEXK, [0 IMOBIPHO 3YMOBJICHI

MpoIeCaMU TJIHHS, €K30TEPMIYHUMH PEaKI[IIMU OKHUCJIEHHS CMITTE€3BANIUINA. AJKE
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B1JIOMO, 110 TEPMiYHE PO3KJIaJaHHS MAJIBHOTO MaTepiaay Ta YacTKOBE MOTr0 3rOpsSHHS
Bi3HavaeThes Temneparypamu 500-800°C, a 30Ha OCTATOYHOTO 3TrOPaHHS MPOYKTIB
PO3KJIaIaHHSI TMAJbHOTO XapaKTEPU3YETHCS MAKCUMAJIbHUMHU TeMIEpaTypaMu, 10
csaratots 900-1500°C.

VY3aranbHeH1 pe3yiabTaTh MPOBEICHUX HAMU JOCHIIKEHb HABEJCHO Yy BUTJISI
nBox rpadikiB. Ha ognomy 3 Hux (puc. 3.5.) y BUIIIS[1 CTOBMYACTOI TICTOIpPaMU
B1IOOpak€HO 4YacOBUW psAJl TeMIEpaTypu IMOBEPXHI 3a JaHUMHU TEIJIOBOTO KaHaly
Landsat-8 nnst ABOX BiAMIHHUX Mik COOOIO THUIIIB IMOBEPXHI, @ CaMe: MOBEPXHI BJIACHE
CMITTE3BANIMINA Ta TMOBEPXHI HANUOIMXKYOro 10 HHOTO JIICOBOTO MAacCHBY. 3arajiom
OTpUMaH1 pe3yJibTaTH BKa3ylOTh HA Te€, 110 3HAYHMX TEMIIEPATYpHUX aHOMAaIill Ha
CMITTE3BANUIII HE 3a(iKCOBAHO. 3apeecTPOBAHUM MAKCUMyM TeMIlepaTyp CTaHOBUB
38,1 °C y cnekotuuii neub 06.08.2017 p. 3 upboro MoxkHa 3poOUTH BHUCHOBOK, IIO
3HAYHUX IT0XKEK BHACIIOK caMO3aiiMaHHs CMITTS Ha 00’ ekxTi mpoTtsarom 2013- 2022 pp.
He BinOyBanocs. [lapanensbHo 3 M Ha rpadiky BUIHO, IO MaKCUMalbHa TEMIIEpaTypa
Ha MOBEPXHI CMITTE3BAJMUIA 3arajioM BUIIIE 3a TeMIlepaTypy, sika 3adikcoBaHa Ha
J1COBUM MOKPUBOM, JIe¢ MAKCUMYM He nepeBuirye 36,3 °C.

[lepuuit rpadik npeacTaBieHo y BUMIISIAL TOUKOBOI aiarpamu (puc. 3.4.). Bin €
HE MEHIII HAOYHMUM Ta 1H()OPMATUBHUMN, HIXK PYTHM, 1 TOKA3ye Ti K cami JaHi, aje y
BUTJISA/II XMapu TO4OK. [IpoTe Ha HhOMY 10JIaTKOBO MPEACTABICHO MOHITOPUHTOBI IaH1
3MiHU [TOBEPXHEBOI TEMIIEPATypH Y MEKaxX OJHOTO 31 CUIbChKOTOCIOAAPCHKUX YT1/Ib Ta
Kap’epy OyiBEeIbHMX MaTepiaiiB, MO0 PO3TAIllOBaHI MOPAJ 13 JOCTIIKEHOI KapTOrO
3non6yHiBebkoro cmitte3Banuina TIIB. 3 anami3dy 1p0ro rpadika BUILIMBAE, M0 HA
CUTBCHKOTOCIOJAPCHKOMY YTl TEMIEPATYpHI MKW MEPEBAXKHO € BUIIMMHU HDK Ha
CMITTE3BAJIMIII, aje He 1CTOTHO. BouHu csaratore makcumymy 42 °C (ctaHoM Ha
06.08.2017 p.). Takum uYmHOM, OTpUMaHI JaHI 3acCBIAUYIOTh, IO B MeEXax SK
3n0n0yHiBCbKOTO  cMmiTre3Baiuma TIIB, Tak 1 m#Opujernmux [0  HBOTO
CUTBCHKOTOCIOJAPCHKUX YT1ib MPOTATOM JOCTIIAKEHOTO niepioay B 10 pokiB 3aropsiHb
He BinOyBanocs. IlpuHaliMHI 1€ CTOCYETbCS KOHKPETHUX YOTHUPHOX TOUYOK

MOHITOPUHTOBUX CIIOCTEPEKEHDb HA PO3MIISIHYTIN TEPUTOPII.
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Pucynoxk 3.4. I'padix 3MiHM TeMnepaTypy NOBEPXHI KOMIIOHEHTIB JTOBKIIS B MEXKAX
3non0yHiBcbKoro cMitTe3Banuiua TIIB ta npunermux no Hporo oy npotsrom 2013-
2022 pp. (Ha mkani gaT BKa3aHi: MicAlb-pik). 1 — 3m10n0yHIBCbKE CMITTE3BAIHUIIE, 2 —

JICOBUM MacuB, 3 — CLIIbCBKOTOCIIOAAPCHKE YTiaas, 4 — kap e€p OyAiBeIbHUX MaTepiaiiB
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Pucynok 3.5. I'padik nopiBHSIHHS X0y TeMIepaTtypu 340J0yHIBCEKOTO
CMITTE3BAIIMIIA Ta CYCIIHBOTO JicoBoro macuny 3a 2013-2022 pp. 1 — 3qon0yHiBCbKe

CMITTE3BAIMIIE, 2 — JTICOBUH MacuB

OT1xe, 3acTOCYyBaHHSI PO3POOJIEHOr0 AITOPUTMY METOAUKH MOHITOPUHTY IMOXKEX
Ha TMIACTaBl BUKOPUCTaHHS HAOOpy 300pakeHb TEIUIOBOTO KaHaly, OTPUMAHHUX 3
KocMIuHoOro anapata Landsat-8, mokaszano ioro iHpOpMaTUBHICTh U pe3yIbTaTUBHICTh

y JOCIIUKEHHI 3MIHM TeMIepaTypd BIAMIHHUX 3€MHUX NOKpHUBIB. Peamizamis
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BIIMOBIAHOT METOJUKHN HAa MPUKIAAL TEpUTOPii 310710YHIBCHKOTO CMITTE3BAIMINA Ta
MPUJIETNIUX 10 HBOTO JUISHOK 3 MPUPOJHIM 1 aHTPONMOTEHHO 3MIHEHUM JIAaHAMAPTOM
(JicoBUM MacuB, CUIbCHKOTOCHOJAAPCHbKE Yrifas, Kap’e€p OyIiBEIbHUX MaTepialiiB)
JI03BOJIMJIA BCTAHOBUTH, 10 mpoTaroM 2013-2022 pp. cTaHOM Ha MEBHI KaJdeHAapHi
JaTH ICTOTHHX TEMIIEpaTypHUX aHOMAJId Ha XOJHOMY 3 YyKa3aHUX OO0’€KTIB He
3apeecTpoBaHo. Ha ofHiil 3 kapT 3Banuila MakCHMMallbHAa IOBEPXHEBAa TEMIIEpaTypa
(38,1 °C) Businena 06.08.2017 p., 1110 XapakTepu3yBaBcs CIEKOTHOIO MOroaow. OTxke,
ICTOTHUX TMOXKEXK BHACHIOK caMoO3ailMaHHS CMITTS Ha 00’€KkTi, siki O BimOyBanucs
TpUBAIMM 4Yac (AEKiJIbKa JIHIB, BPAaXOBYIOUM NEPIOJAUYHICTh 3HIMAHHS TEPUTOPIi 3

cynyTHuka Landsat-8) 3a naHuMM TUCTaHUIMHUX JOCIIKEHb HE 3a(h1KCOBAHO.
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Pucynok 3.6. I'padik 3MiHM TemnepaTypu MOBEPXHI PI3HUX KOMIIOHEHTIB
JOBKULISE B MEXax 31070YHIBCHKOTO CMITTE3BANIMINA Ta MPUIIETIINX TEPUTOPIN y

2013-2022 pokax
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Ha rpadiky 3.6. mpeacTaBieHo 3MiHy TeMIIepaTypy MOBEPXH1 PI3HUX KOMIIOHEHTIB
JTOBKULIIA B MeXaxX 3/10710yHIBCHKOTO CMITTE3BAJIUINA Ta MPUJIETIIUX TepuTopiit y 2013—
2022 poxkax. UiTKO criocTepiraeTbcs CTiMiKa TEHACHIIA MiJBUILECHHS TeMIEpaTypyu Ha
TEPUTOPIl CMITTE3BAIMINAG, 1110, MMOBIPHO, IMOB’S3aHO 3 AKTUBHUMHU O10XIMIYHUMH
mpoiiecaMu po3kiaay BiaxonaiB. HaitHuxkui TemreparypHi 3HaueHHs 3adiKCOBaHI B
MeXKax JIICOBOIO MacHBY, a CUIbCHKOTOCHOJAPCHKI YTiJAs Ta Kap’ep OyIBEIbHUX
MarepialliB IEMOHCTPYIOTh TOMIpHE 3pOCTaHHsS TemmepaTypu. Taka Bi3yamizailis
J03BOJISIE HE JIMILE BUSBUTU JIOKAJbHI aHOMajli, a W OOIPyHTyBaTu mNoTpeOy B
MOAANBIIOMY TEMIEPATypPHOMY MOHITOPHUHTY, 30KpEMa B KOHTEKCTi OILIIHKH PU3UKY
BUHUKHEHHS MTOXKEXK.

OTpuMaHi pe3yJbTaTH MOXKYTh 3aCBITYUTH JOTPUMAHHS TEXHOJOT11 CKJIayBaHHSI,
HAaKOMUYEeHHs ¥ 30epiraHHs BIAXOJIB Ha TEpUTOPIi 310710YHIBCHKOTO CMITTE3BAIUIIA
KOMyHaJIbHUMHU Ta IHIIUMHU Ccayk0aMu, 1O 3aAisHl B MOro eKcCIulyartauii.
BinnoBiganbpHe cTaBi€HHSA 10 MHOBOYKEHHS 3 BIAXOJAaMHU B MeXKaX CMITTE3BAIUIIA
npotarom 10-mitHeoro nepioxy 2013-2022 pp. 103BOJAWIO 3aM00IrTH W YHUKHYTH
€KOJIOTIYHO HeOe3NMeYHUX HaA3BMYalHUX CUTyalld, IOB A3aHUX 31 3HAYHUMHU

MOKEKaMU BHACIIIIOK caMO3aiiMaHHI CMITTS.

3.5. IlepeaymoBH BHPOBAJKEHHsI TreOiH(OPMALINHUX TEXHOJOIIN 1/
€KO0JIOTIYHOr0 MOHITOpUHrYy moJironis TIIB: mocBix YkpaiHu Ta MikHapoaHa

NpaKTHUKa

EdexTuBHE ynpaBiiHHA MOJITOHAMHU TBEPAUX MOOYTOBHX BIJIXOJIB Yy Cy4acHUX
YMOBaX HEPO3PUBHO IIOB'SI3aHE 13 IIMPOKUM BUKOPHUCTAHHSAM TeoiH(popMaIiiiHuX
texHonorid. B Ykpaini intencuBauii po3Butok ['IC 1 JI33-TexHonoriit y i cdepi
pO3M0YaBcs MOPIBHSIHO HENIaBHO, OJHAK MOCTYMOBO HAOIUXKAETHCS O MIXKHAPOIHUX
CTaHJapTIB, sKi Bxke Alt0Th y kpaiHax €C ta CHIA. Ha BigMiHy Bin Ykpainu, jae
€KOJIOTIYHUI MOHITOPHUHI MOJITOHIB JIMIIE€ IHTErPYEThCS B CHUCTEMY YIPaBIIHHSA
noBKULIsIM, y €BponeiickkoMy Coro3i Ta CIIA BiH 0a3yeTbcs Ha 3aKOHOAABYO
3aKpIMJIEHUX BUMOTax OOOB’SI3KOBOTO AMCTAHLIMHOTO MOHITOPUHTY 3a JIOMOMOIOIO

CYNyTHUKOBUX TEXHOJIOT1H, aBTOMATHU30BAHUX CEHCOPHUX CHUCTEM Ta UHUPPOBUX
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€KOCHCTEM YIpaBliHHSI JaHUMH. [HpopMalliifHI TEeXHOJOT1i J03BOISIOTH CHUCTEMHO
BIICTEXKYBaTU JWHaMIKy 3a0pyJHEHHsI IPYHTIB, BOJHHUX pecCypciB Ta armocdepu,
3a0e3Meuylourd 1HTerpaiil0 MPOCTOPOBUX JaHUX 13 pe3yiabTaTaMH HATypHUX
TAPOreoNIOrIYHUX 1 XIMIYHUX TOCHIKEHb. Y Mexkax 1poro miaxony ['IC-cepegoBuiie
BUKOPUCTOBYEThCA JJIS BUSIBJICHHS KPUTUYHUX 30H, MPOTHO3YBAHHSA IUISXIB
MOIIUPEHHS 3a0pYTHIOIOUMX PEYOBUH 1 OI[IHKU PU3HKIB JJIsl HACEJIEHHS Ta MPUPOIU. Y
CHIA, nanpukinan, taki miatdopmu, sik EPA EnviroAtlas abo cucrema EPA Superfund,
00'€THYIOTh JaH1 CYITyTHUKOBOTO MOHITOPUHTY Ta JIOKAJIbHI CEHCOPHI1 JaH1 JJIsl OI[IHKU
€KOJIOT14HOI Oe3neku MmodironiB. B Ykpaini cxoxi MOXIMBOCTI peani3yloThCsl uepes
JIOKaJIbHI CUCTEMH MOHITOPUHTY, IPUKIAIOM SKUX € OCHIIKEHHS 3/10710yHIBCHKOTO
MOJIITOHY OOYTOBHUX BIJIXOJIB. BiMOBIIHO 10 MI>KHAPOJIHOI MPAKTUKH, /[33 akTUBHO
3aCTOCOBYEThCSl JJIsl aHalli3y TEMIIEpAaTypHUX aHOMalllid, BU3HAYEHHS JUISHOK
caMoO3ailMaHHsI Ha MOJITOHAX, KOHTPOJIIO 3MIH JIAHAMAPTHOT CTPYKTYPH Ta Aerpajalii
O10pi3HOMAHITTA. YKpaiHChKI JOCTIKEHHs Ha 0a31 nanux Landsat-8 13 BUKOprCTaHHIM
BeO-mnatpopmu Google Earth Engine neMOHCTpYyIOTh BHUCOKY 1H(POPMATUBHICTh
MOAIOHUX TEXHOJIOTIN Il JIOKAJIbHOTO MOHITOPUHTY. BCTaHOBIIEHO, 10 B Mexax
3n0n0yHiBcbKOro nomirony y 20132022 pp. icTOTHUX TEMIIEpaTypHUX aHOMAJIIH, K1
cBimuuMiaM O Mpo cepilo3HI MiJ3eMHI MOXKEeXi, 3adikcoBaHO HE OyJ0, 10 BKa3ye Ha
MpaBWIbHY OPraHi3allito eKCcIuTyartalii 00'exra.

Oco0nrBe 3HAUECHHS Ma€ 3aCTOCYBaHHS aBTOMATHU30BaHUX CEHCOPHHUX CHUCTEM,
3IaTHUX y peaJibHOMY 4aci BIACTEXKYBaTH KOHIIEHTpaIlli 3a0pyAHIOIOYUX PEYOBUH Y
noBiTpi Ta BoAal. ¥Y KpaiHax €C Takl CUCTEMH IHTETPOBAHI 3 HallIOHAJILHUMHU €KO-
namoopiaMHy, 10 B1IOOpa)kaloTh aKTyalbHI €KOJOTIYHI JIaHl Y BIAKPUTOMY JIOCTYIII.
VYkpaina auiie nmo4yrHa€e CTBOPIOBATH MOJIOHI 1udpoBl MmiaatGopMu, OJHAK MEpIi
pe3yJbTaTh MOKa3yITh BUCOKY €(PEKTUBHICTh TAKOTO MIAX0Y y cdhepi monepeaKeHHs
€KOJIOTTYHUX PU3HUKIB Ha MOJITOHAX.

[nrocTpaTUBHO CUCTEMAaTH30BaHI OCOOJIMBOCTI 3aCTOCYBaHHS 1HGOPMAIIMHUX
TEXHOJIOT1 HaBeJAeHO y cTBopeHux iHdorpadikax. Ha mepmriit cxemi (puc. 3.7.)

npejacTaBiieHo 0a30oBy mojens iHTerparii I'IC ta JI33 y mporiec MOHITOPUHTY CTaHy






