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Huceprariis MIPUCBSYCHA MMUTaHHIO ONTUMI3alIl1 Mepexi
TIAPOre0eKOJIOTIYHOTO  MOHITOPUHTY Ha  OCHOBI  reoiH(popMamliitHoro i
re0CTaTUCTUYHOTO aHaJi3y, JOCIIDKEHHS PAJNIB JTAaHUX 3 IPOMYCKaMH, a TaKOX
PO3paxyHKy €KOJIOTIYHUX PU3UKIB ISl KOKHOTO OKpPEMOro cybbaceilHy TepuTopii
JIOCIIIKEHHS.

B ymoBax ri106aibHOTO TIOTETUIIHHS Ta 3MIH KJIIMaTy MUTAHHS 3a0€3MeYeHHs
BOJHUMH peCypcaMH, B TEpIIy 4Yepry MiJ3eMHUMHU, HAUOUIBII 3aXUIEHUMH BiJl
BIUTMBY 3MiH KJIIMAaTUYHUX YMOB Ta TEXHOT€HHUX YMHHHKIB, € JY)KE BaXXJIMBUM Ta
aKTyaJlbHUM Ha CBhOTOJHIIIHIA J€Hb, OCKIUJIbKM MPHUCBSIYEHI I1JIBUILECHHIO
€KOJIOTIYHOI O€3MeKH JKUTTEIISIBHOCTI OUIbIIOCTI perioHiB YkpaiHu. Tomy
NUTAHHS yJIOCKOHAJIEHHS BUBYEHHS YMOB (POpPMYBaHHS PECYpCIB MiJI3EMHHUX BOJ
Ta ONTUMI3allli MEpexXl TIIPOreoJIOTIYHUX CIOCTEPEKHUX CBEPAJIOBUH Ha
teputopii 3axigHoro Ilomiccs € akTyaabHUM, BpPAaxXOBYIOUM AKTUBHUN BIUIMB
M1J36MHOI0 CTOKY Ha BOJIHI PECYpPCH TPAHCKOPJIOHHOTO Oacelny p. [lpumn’srth.

bepyuun 10 yBarum 3arajibHi TOKAa3HUKW CTaHy MIiA3€MHUX BOJ JOIIHHO
3BEpHYTH YyBary Ha TEXHOT€HHY CKJIAJO0BY 3a0pyJHEHHS MiA3€MHUX Ta
MOBEPXHEBUX BOJI: HaJAMIpHE AHTPOINOTCHHE HABAHTAXXCHHS Ha BOJHI 00'€KTH
BHACIIJIOK  IHTEHCHBHOTO  CrMOcoOy  BEJCHHS  BOJHOTO  TOCIOJApCTBa
(ocymryBanbHOT Memiopalii); 3HauHe 3a0pyJHEHHS BOAHMX OO0'€KTIB YHACH1IOK

HEBMOPSJIKOBAHOTO  BIJIBEJCHHA CTIYHUX BOJ BiJ HACEJIICHUX ITyHKTIB,
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rOCIOAAPChKUX OO0'€KTIB 1 CIIBCHKOTOCHOJAPCHKUX YTib, HECAHKI[IOHOBAaHE
BUI00yBaHHS OypmiTuHy, Topdy, MIIIAaHO-TPaBIHHUX CyMilel; BIACYTHICTh
KOHTPOJIIO 32 PO3MIIIECHHSM TOJIIFOHIB TBEPJAUX MOOYTOBHUX BIAXOJ1B. OCOOIUBY
yBary BapTo 3BepHYTH Ha npoekT Boanoro mumixy E 40, skuit mae Ha MeTi
3’eqnatu YopHe Mope 3 banTiiicbkuM.

B nepury yepry Oyno 3ampornoHOBaHO HOBUH MiIXiA JO ONTHUMI3AIil MEpexi,
KWW BKJIIOYAE MOKPOKOBY CXEMY MIATOTOBKH BHUXIJHUX JAHUX JUJISl MOAANIBIIOTO
MPOEKTYBaHHS MEPEXi CIOCTEPEKHUX MYHKTIB. OOIPYHTYBAaHHS METOJOJOTTUHUX
MIIXOMIB JI0 ONTHUMI3alil MEpPEXi TIAPOCIOCTEPEKHUX CBEPIJIOBUH CHUCTEMU
TiIpOT€0EKOJIOTIYHOTO MOHITOPUHTY; TIPOBEICHHS KOMIUJICKCYBAHHS —PI3HUX
METOJIB 1O BHUPINICHHSA II1€i MpPOOJIEeMH; BCTAHOBJICHHS 3aJI€KHOCTEH MIXK
OCOOJIMBOCTSIMH T'€OJIOTTYHOI Oy/IOBH, TiIPOr€0JIONIYHUMH YMHHUKAMH Ta PIBHEM
TEXHOTEHHOTO HaBaHTAXXCHHS, SKI BIUIMBAIOTh HAa PU3UK 3MIH PIBHEBOrO Ta
T1POXIMIYHOTO PEXHUMIB MIA3EMHUX BOJ, 3a0e3Meuye MiIBUIICHHS €PEeKTUBHOCTI
rOCIOJAAPCHKOTO  OCBOEHHS TEPUTOPIA 31 CKJIQJAHUMH  T1APOTEOJIOTIYHUMU
yMOBaMH, 30KpeMa 13 BUCOKUM PiBHEM IIJ36MHHUX BOJI.

[Ipu mpoexTyBaHHI HOBOI MEpPEkKI BAXJIMBUM € MAaKCUMAJIbHO 30€perT Jiroul
cBepsIoBMHU. [le 03BOMUTH OTpUMyBaTH O€3MEpepBHI pAIM JaHUX 1 Ha IIIH
OCHOBI CYTT€BO MIABUIIUTH BIPOTIIHICTH €KOJOTO-T1IPOTr€OJIOrYHUX MPOTHO3IB,
BpPaxOBYIOUM MOJajiblle 3pOocTaHHs y OaceitHi p. Ilpum’arb TEXHOTEHHUX 1
MPUPOJIHUX YMHHHUKIB (MIPOKJIAIKa KaHATIB, MIJ36MHUM BOAOBIAOIP, MOTEIUIIHHS,
3pOCTaHHSI HEPIBHOMIPHOCTI onaaiB 1 iH.). IIpore, mpu onpaitoBanHi psiiiB JaHHUX
13 3HAYEHHSM PIBHIB TMIA3€MHUX BOJ, OYJ0 BIAMIYEHO BIJACYTHICTh JCSKUX
3HaueHb. OCHOBHUMHU TPHUYMHAMH € 3MiHA METOJIUKH CIIOCTEPEIKCHb 32 PiBHIMH
MIJI3EMHUX BOJI, HECBOEUACHE 3aIIOBHEHHSIM PSJIIB JaHUX, BIJICYTHICTH MOYJIMBOCTI
MPOBOJAMTH TIOMIOHI CIIOCTEPEIKEHHS, TOINO. BCTaHOBIEHO, IO OKpemi JaHi
CIIOCTEPEKEHb MOXKYTh OYTH TOYKAMH IMATPUMKH NMPOTHO3HHUX 3HA4YeHb. ToMmy,
MOBHICTIO BUKJIIOYUTH PSIAU 3 TMPOMYCKAMU HE MOXKHA, OCKUIBKH II€ MOXE
OPU3BECTH [0 HEAOCTOBIPHMX JaHUX MpPH pO3poOIl MPOrHO3y Ta MOOYIOBI

MIPOTHO3HUX KapT PiBHIB MiJ36MHUX BOJI.
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Jns Toro, moO MiHIMI3yBaTH BTpPAaTH YWCJIOBHUX 3HAY€Hb IMpeACTaBleHA
METOMKA aHATI3y T1JIPOTreOJIOTTYHUX Ta €KOJIOTTYHUX JTJAHUX 3 IPOIYCKAMH, KA HE
Mae OOMEXKEHb SIK y BEJIMUMHI IIPOMYCKIB, TakK 1y iX KilbKocTi. [lepmmm etanom €
3HAXOJ[KCHHSI CEPEIHBOMICSIUHOTO 3HAYEHHS 3 YpaxXyBaHHSIM CE30HHUX 3MiH PIBHS
MIJ3EMHUX BOJ Ta CTaHJIAPTHOI'O BIAXWJICHHS 3a IIIJIUMH MEpioj CIIOCTePEkKEHb, K1
IPOBOAMIIUCH Ha oOpaHiii CBEP/IJIOBHHI. Janpie 3aMMucyeMo
CepeAHBOKBAAPATHYHE (CTaHIAPTHE) BIAXUJICHHS Ta PO3PaxoBYEMO (YHKIIIIO
KpUBOI, SIKa OMHMCYE PSAW PIBHIB MiA3EMHUX BOJ — eTaloHHUU psa. KiHueBum
€TarioM € PO3PAaXyHOK PIBHSHHS €TaJOHHOTO sy, SIKHUM BiOOpa)kae ycepeaHeHy
OaratopiuHy JIWHaMIKy 3MIHM OyJb-SIKOTO 3HAYEHHS 1 BIJXWICHHS Bil HOro
cepenaboro. Takum dYmHOM, (OpMYyBaHHS ETAJIOHHOTO PSIY JO3BOJISE YITKO
OMMCaTU Ta NPOCIIIKYBaTH 3MiHY JWHAMIKH PIBHIB MIJ3EMHUX BOJ MO MICSIISX.
Takuii miaxia Jqae 3MOry oOIpyHTOBAHO MITIATH 10 aHATI3y PSIIIB 13 MPOIMTYCKaAMH 1
MEepPEeBECHHS JaHNUX 10 CBEPIJIOBUHAX JIO €TATIOHHOTO.

Ha ocHOBI MOHITOpPMHTOBHMX JMOCHII)KEHb Ta BIJHOBJICHUX PSJIIB JaHUX 3
MPOIyCKaMH BIEpIe MOOyJ0BaHA KapTa a0COMIOTHUX PIBHIB TMIA3€MHHUX BOJ
JOCiKyBaHOo1 TepuTopii. [IpeacTaBnena Moiens Haiali Moke OyTH BUKOPUCTaHa
3 KapTOI BOJJOHOCHUX TOPH30HTIB SIK OCHOBA ISl TOCHIPKCHHS PIBHIB IT1I3€MHUX
BOJ, JIOBITOCTPOKOBOTO  IPOTHO3YBaHHS  Ta  MPOCKTYBaHHS  MEpEexi
T1ApOreoJIOriYHOTO Ta €KOJOTTYHOTO MOHITOPUHTY.

bepyuu 1o yBaru ekojoriyHUN MOHITOPUHT 32 PIBHSIMU MMiJI3EMHUX BOJ, OyIJIO
MIPOBEICHO EKOJIOTIYHUM aHami3 OaceiiHy piuku Ilpun’sate pe3yiabTaTH SKOTO
CBIIYNTHh MPO BAKIMBICTH 3JIMCHEHHS KOHTPOJBHHUX 3aXOMdIB II0J0 30€peKCHHS
M1J3€MHUX BOJI B1Jl BIUTMBY IIKIIJIMBUX PEUYOBUH, aJ[P)K€ BUZHAUCHHS 1 JTOCIIIKCHHS
KOMILJIEKCY (paKkTOpiB, 110 BIUIMBAIOTH HA PIBEHb MIJ3EMHUX BOJ € HEBIJ €MHOIO
YaCTUHOIO TaKWX JIOCHIKEHb 1 IEPEKOHIMBO CBIIUUTH MPO BAKIUBICTh HAYKOBOT
npaili 3700yBava fK JJIsl JOCIIKYBAaHOI TEpUTOPii, TaK 1 JJId IHIIUX PETiOHIB
Ykpainu.

s po3paxyHKy pU3HKIB Ta OIIHKU 3a0pyTHEHHS TEPUTOPIi TOCIHIIKSHHS

MpoaHaIi30BaHO JIaHI €KOJIOTIYHUX MAacCHOpTIB y MEXKaxX JOCHIKYBaHOTO OaceiHy
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Ha npukiaani 30 miANPUEMCTB Ta TMOJITOH 3aXOPOHEHHS TBEPAUX MOOYTOBHX
B1IXO/I1B; 310paHa iH(opMarlis 111010 HECAaHKIIIOHOBAHOTO BUI00YTKY OYpIITHHY;
y3arajgpHeHOo iH(opMalio mpo O6oj0oTa Ta 3a00j04YeHiI TepuTopii OacelHy p.
[Tpun’sTs.

ChopMoBaHuil MaTeMAaTHMUHUNA aNrOPUTM Ui PO3PAXYHKY  €KOJIOTO-
TeOJIOTIYHUX PU3HUKIB JO3BOJIMB KOMIUIEKCHO TMITIATH 10 OLIHKH PHU3UKY
3a0pyaHEHHS MII3eMHUX BOJ JJIsi oOpaHoi TepuTopii. BiH BpaxoBye cepelHio
MIPOCTOPOBO-YaCOBY MMOBIPHICTh BIUIMBY 0OpaHHX (DaKTOpiB Ha CTaH IMiJI3EMHHX
BOJI, YaCTKy CyMapHOI1 IUIONI 3a0pyJHEHHS 3a JOCHII)KYBaHUW TepioJ Ha IOl
Oaceliny, SIK MOKa3HUKA MaKCUMaJIbHOT'O TUIOIIMHHOTO YPa)KEeHHS.

3aBepIIaibHUM €TaroM poOOTH € TMPEACTaBleHI Pe3ylbTaTH OMPAIlIOBAHHS
JAaHUX Ui ONTHMI3alli MepexXi TIIpOreoeKOJIONIYHOIO0 MOHITOPUHTY —Ta
3alpOIIOHOBAHA KapTa CIIOCTEPEKHUX CBEP/UIOBUH, sika OyJjia mo0y10oBa Ha OCHOBI
re€0CTAaTUCTUYHOTO Ta TeolH(pOopMalIiHOro aHams3y. BapTo Bi3HAYUTH, IO 3T1THO
BuMor BPJ] €C, cnocrepekHa Mepexa MOBUHHA MICTUTH | CIIOCTEPEKHUM MyHKT
Ha 20 kM2. PIBHOMIpHICTh PO3MOALTY CIIOCTEPEKHUX MYHKTIB MO JOCITIIKYBaHIM
TEpUTOPii — I1e HEoOX1JHa yMOBa JJi1 3aCTOCYBaHHsI OarathbOoX BHUJIIB aHAJI3Y 1
MozentoBaHHsA. Y xoai BukoHanHs [1C-anamizy xapakrtepy poO3MOJLTy ITYHKTIB
TIPOTE€0IOTIYHUX CHOCTEPEKEHb Yy MeXaxX TEPUTOPIi JTOCHIIKEHHS BCTAHOBIIEHO
CEpellHI0 BIJACTaHb MDK CyCiAHIMU TyHKTamMu D=17,73 KM 1 MIATBEPAXKEHO iX
BIJIMOBIIHICTh BUMAAKOBIN cxemi posramryBaHHs (R=0,86), mo 3abe3nedye neBHy
PIBHOMIPHICTb 1 HE3AJIEAKHICTh BUMIPIB.

Jlnst BupilIeHHs] 3aBJaHb ONTHMI3aIlli MEpPEXi MOHITOPUHTY 3aCTOCOBAHO
METOJI KpIriHry. bes3zamnepedHor nepeBaroro JaHOro € MOXKJIMBICTh OOYMCIICHHS 1
Bi3yalizallii MpPOCTOPOBOTO  PO3MOAUTY  CEPEeIHbOKBAJAPATUYHOI  MOXHOKH
iHTeprionsiii. [loOyayBaBimim  cxeMy MPOCTOPOBOIO  PO3MOJULY  MOXUOKH
IHTEPNOJMIAIT METOJOM KpITIHTY JJIs  JII0Y0i  Mepexki TiIpOreosIOTTYHOrOo
MOHITOPUHTY, MOJXHa CTBEP/DKYBaTH, IO aOCONIOTHA BEJIWYWHA TOXUOKHU
iHTepnonsii (>14 M), sKa TNEpeBHINye CTaHIAPTHE BIAXWICHHS pe3yJbTaTiB

KpOCBaIiialii CHOCTEPEKEeHb, JUIS IMIBHIYHO CXIIHOI YacTUHH TEPUTOPIT
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3yMOBIIEHA BIICYTHICTIO MyHKTIB MOHITOPUHTY. AHaJ13 B3aEMHOTO PO3TalllyBaHHS
MOCTIB MOHITOPUHTY 1 KOHTYPIB IPOCTOPOBOTIO PO3MOALTY BEIHMYMHH TMOXHOKH
CBIIYUTh, IO B CEPEIHBOMY IOXHOKa IHTEPIOJAIIl TEPEBUILYE KPUTUUYHE
3HaueHHs =+14 M Ha BiAcTaHi ~ 28 KM BiJ HaHOIMXKUOI CHOCTEPEKHOT
CBEP/JIOBUHU.

TakuM 4YuHOM, 7S MPOEKTYBAaHHS PO3MIIICHHS CBEPAJIOBHH MOOYIOBAHO
CITKYy 3 KpokoM (28%x28) kM, sika TMOKpPUBA€E JIOCHIIHKYBaHy TEPHUTOPIIO, 1
KOOpJIMHATU BY3/IIB SIKOI CIY)XaTh JUIsl BU3HAYEHHS OPIEHTOBHUX KOOPJIUHAT
JOIATKOBUX MYHKTIB MOHITOPUHTY. 3aBEpIIAIbHUNA €Tal MPOEKTYBaHHS MeEpexi
noTpedye Y3roKEHHSI MPOEKTHUX KOOPAMHAT IOCTIB 13 PEAIbHOK CUTYAIIEI0 Ha
MICLIEBOCTI, MOJAJIBIIOI KOPEKLIi 1 MOBTOPHOI T€O0CTaTUCTUYHOI OI[IHKH TOYHOCTI
MOJICITIOBAHHS TIOBEPXHI MA3EMHUX BOJI IICIIS TIEBHOTO Tepioay (onTuMaibHO -2
POKH) BEJCHHS CIIOCTEPEKEHb 3a MIHJMBICTIO PIBHIB MO BCIX MYHKTax

MOHITOPUHTY.

KiarouoBi cioBa: MOHITOPUHT, pIiBHI MiJ3EMHUX BOJ, CIOCTEPEKHI

CBEPJIOBUHU

ANNOTATION

Tymkiv M.M. «Optimization of the network of wells of
hydrogeoecological monitoring (on the example of the Prypiat river basin)». —
Manuscript copyright

The dissertation on competition of a scientific degree of the candidate of
geological sciences, specialty 21.06.01 — Ecological safety. — State Institution
«Institute of Environmental Geochemistry of the National Academy of Sciences of

Ukraine». — Kyiv, 2021.

The dissertation is devoted to the question of optimization of the

hydrogeoecological monitoring network on the basis of geoinformation and
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geostatistical analysis, research of data series with gaps, and also calculation of
ecological risks for each separate sub-basin of the research territory.

In the context of global warming and climate change, the issue of providing
water resources, especially groundwater, most protected from climate change and
man-made factors, is very important and relevant today, as they are dedicated to
improving the environmental safety of most regions of Ukraine. Therefore, the
issue of improving the study of groundwater resources formation and optimization
of the network of hydrogeological observation wells in Western Polissya is
relevant, given the active impact of groundwater runoff on water resources of the
transboundary basin of the Pripyat River.

Taking into account the general indicators of groundwater status, it is
advisable to pay attention to the man-made component of groundwater and surface
water pollution: excessive anthropogenic load on water bodies due to the intensive
method of water management (drainage reclamation); significant pollution of water
bodies due to irregular drainage of wastewater from settlements, farms and
agricultural lands; unauthorized extraction of amber, peat, sand-gravel mixtures;
lack of control over the location of solid waste landfills. Particular attention should
be paid to the E 40 Waterway project, which aims to connect the Black Sea with
the Baltic.

First of all, a new approach to network optimization was proposed, which
includes a step-by-step scheme of preparation of initial data for further design of
the network of observation points. Substantiation of methodological approaches to
optimization of the network of water observation wells of the hydrogeoecological
monitoring system; conducting a combination of different methods to solve this
problem; establishing relationships between geological structure, hydrogeological
factors and the level of man-made load, which affect the risk of changes in the
level and hydrochemical regimes of groundwater, increases the efficiency of
economic development of areas with complex hydrogeological conditions,

including high groundwater levels.
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When designing a new network, it is important to preserve existing wells as
much as possible. This will allow obtaining continuous series of data and on this
basis significantly increase the probability of ecological and hydrogeological
forecasts, taking into account further growth in the Pripyat River basin of man-
made and natural factors (canal laying, groundwater abstraction, warming,
increasing uneven rainfall, etc.). However, when processing data series with the
value of groundwater levels, the absence of some values was noted. The main
reasons are changes in the methodology of observations of groundwater levels,
untimely filling of data series, lack of opportunity to conduct such observations,
and so on. It is established that separate data of observations can be points of
support of forecast values. Therefore, it is impossible to completely exclude rows
with gaps, as this may lead to inaccurate data in the development of forecasts and
construction of forecast maps of groundwater levels.

In order to minimize the loss of numerical values, a method of analysis of
hydrogeological and ecological data with gaps is presented, which has no
restrictions both in the size of gaps and in their number. The first stage is to find
the average monthly value taking into account the seasonal changes in the
groundwater level and the standard deviation for the entire period of observations
conducted on the selected well. Next, we write the standard deviation (standard)
deviation and calculate the function of the curve, which describes the series of
groundwater levels - the reference series. The final stage is the calculation of the
equation of the reference series, which reflects the average long-term dynamics of
change of any value and deviation from its average. Thus, the formation of the
reference series allows you to clearly describe and track the change in the
dynamics of groundwater levels over the months. This approach allows a
reasonable approach to the analysis of rows with gaps and the translation of data
on wells to the reference.

Based on monitoring studies and reconstructed data series with passes, a map
of absolute groundwater levels of the study area was constructed for the first time.

The presented model can be further used with a map of aquifers as a basis for the
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study of groundwater levels, long-term forecasting and design of hydrogeological
and environmental monitoring network.

Taking into account the ecological monitoring of groundwater levels, an
ecological analysis of the Pripyat River basin was conducted, the results of which
indicate the importance of control measures to protect groundwater from exposure
to harmful substances, because the definition and study of factors affecting
groundwater levels are an integral part of such research and convincingly
demonstrates the importance of scientific work of the applicant for the study area
and for other regions of Ukraine.

To calculate the risks and assess the pollution of the study area, the data of
environmental passports within the study basin were analyzed on the example of
30 enterprises and the landfill for solid waste; collected information on
unauthorized amber mining; generalized information about swamps and wetlands
of the Pripyat river basin.

The formed mathematical algorithm for calculation of ecological and
geological risks allowed to approach comprehensively to an estimation of risk of
pollution of underground waters for the chosen territory. It takes into account the
average spatio-temporal probability of the influence of selected factors on the state
of groundwater, the share of the total area of pollution for the study period in the
area of the basin, as an indicator of the maximum planar damage.

The final stage of the work is the results of data processing for the
optimization of the hydrogeoecological monitoring network and the proposed map
of observation wells, which was built on the basis of geostatistical and
geoinformation analysis. It is worth noting that according to the requirements of
the EU WFD, the observation network must contain 1 observation point per 20
km2. Uniform distribution of observation points in the study area is a necessary
condition for the application of many types of analysis and modeling. During the
GIS analysis of the nature of the distribution of hydrogeological observation points
within the study area, the average distance between adjacent points D = 17.73 km

was established and their compliance with the random location scheme (R = 0.86)
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was confirmed, which ensures a certain uniformity and independence of
measurements.

The kriging method was used to solve the problems of network monitoring
optimization. The undeniable advantage of this is the ability to calculate and
visualize the spatial distribution of the root mean square interpolation error.
Having constructed a scheme of spatial distribution of interpolation error by
kriging method for the existing hydrogeological monitoring network, it can be
argued that the absolute value of interpolation error (> 14 m), which exceeds the
standard deviation of cross-validation of observations, for the north-eastern part of
the territory is due to lack of points. Analysis of the relative position of monitoring
posts and contours of the spatial distribution of the error value shows that on
average the interpolation error exceeds the critical value = 14 m at a distance of =
28 km from the nearest observation well.

Thus, to design the location of wells, a grid with a step (28 % 28) km was
built, which covers the study area, and the coordinates of the nodes of which are
used to determine the approximate coordinates of additional monitoring points.
The final stage of network design requires coordination of design coordinates of
posts with the real situation on the ground, further correction and re-geostatistical
assessment of the accuracy of groundwater surface modeling after a certain period

(optimally 1-2 years) of observing level variability at all monitoring points.

Key words: monitoring, groundwater levels, observation wells
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BCTYII

AKTyasnbHicTh TemMHu. CydyacHa Mepeka MOHITOPUHTY 32 CTAHOM IT1J3€MHHX
BOA VYKpaiHM, Ha >Kajb, 3HAXOJUThCS B KPUTUYHOMY cTaHi. BigcyTHicTh
HaJIe)KHOTO (hIHAHCYBAHHS T1POre0IOTIYHUX POOIT MpU3BeEia BIIPOJIOBK OCTAHHIX
JIBOX JIECSTHPIYB A0 MOBHOTO 3aHENaly MOHITOPUHTY MiJ3€MHUX BOJ. Y 3B S3KY 3
MPOTPECYIOUNM  3a0pYJHEHHSM TOBEPXHEBUX BOJI  POJb  IMIJ3EMHUX Y
BojlonocTayaHHi Oyzae 3pocratu. lle 3ymoBiieHO, mepir 3a BCe, BUCOKOIO SIKICTIO
NPICHUX MIA3€MHUX BOJ Ta HAAIMHINIOW IX 3aXMIIEHICTIO BiJl 3a0pyIHEHHS.
OpHak mnpu IHTEHCUBHOMY AaHTPONOTCHHOMY HABAHTAKEHHI Ha MPHUPOIHE
CEpEIOBHIIE TIOPSIJT 13 TOBEPXHEBUMHU JI0 3a0pyAHEHHS CXUJIbHI 1 MiA3eMH1 BOJIH.

Takmii cTaH SK TIOBEPXHEBHX, TaK 1 MJI3€MHAX BOJ HETATHBHO
B1JIOOpa)Ka€ThCSl HAa €KOJIOT1UHIN Oe3merli Kpainu B miioMy. Ha chorogHimHii 1eHb
B YKpaiHl BK€ € pErioHH, A€ 3 KO)KHUM JHEM IpoOjemMa BOJONOCTayaHHsI Ha0yBae
TOCTPIIIOTO XapaKTepy.

HasiBHUMI1 cTaH [Kepesnl MUTHOTO BOAOINOCTAa4YaHHS 1 JOCTYMy J0 SKICHOTO
BOJIOCIIO)KMBAHHS HE BIAMOBIJA€ CY4YaCHMM BHUMOTaMm BIANOBIIHO a0 BoaHoi
PaMKOBOi JUPEKTUBU 1 TOTPeOy€e YAOCKOHATIEHHS Ta PO3BUTKY.

BigHOBIIGHHS CTapux CBEPJIOBHMH Ta IMPOCKTYBAaHHS HOBHUX JacTh 3MOTY
IIBUJIKO Ta SIKICHO BIJCHIAKOBYBAaTH CTaH MIJ3€MHUX BOJ, X HasBHICTb, SKICTb,
XIMIYHHM Ta OaKTepioJOTIYHMM cKkiaa. Tomy ciij BBakaTH, IO HasSBHICTH
ONTUMAJIbHOI ~ MEpeXl CBEpAJIOBUH JO3BOJIMTH  BUPINIYBAaTH  3a1adl  SIK
T1IPOTE0IOTIYHOTO, TaK 1 €KOJIOTTYHOTO0 MOHITOPHUHTY ITiI3€MHUX BO/I.

Y poOOTi BUKOPUCTAHO TEPMIH «TIAPOTCOCKOJOTIYHUNA MOHITOPUHIY.
B.A. MupoHeHKO BBa)KaB, 1110 T1IPOT€0EKOJIOTIYHUN MOHITOPUHT CIPSIMOBAaHUMN Ha
BUPIIIIEHHSI 3aBJlaHb YIMPAaBIIHHS MIJ36MHUMH BOJIAMHU, SIKI PO3TISTAIOTHCS 5K
KOMITOHEHT HaBKOJUIITHHOTO CEpPEIOBHUINA, 30KpeMa, HAa BHUBYCHHS 3B'S3KIB 1
B3acMO1M MK ITIA3EMHUMHA BOJaMH 1 EKOCUCTEMaMU.

3B's130k  po0OTHM 3 HAYKOBMMH MporpamMamMu, IUIAaHAMH, TeMaMHU.

Huceprarniiiny po0OTy BHUKOHaHO Ha Kadeapli TIeOTEeXHOTeHHOi Oe3IleKu Ta
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reoinopmatuku [BaHo-DpaHKIBCHKOIO HAIIOHAJIBLHOTO TEXHIYHOTO YHIBEPCUTETY
HapTH 1 razy y pamkax AepxkOromkeTHux Tem: «Ekonoriyna Oesmneka 1
3eMJICBIOPSHE 3a0€3MeUYeHHSI TEePUTOPIANIbHO-aJAMIHICTPATUBHUX OJMHMIIL Ta
eKCIUTyaTalliiiHa HaAiiHICTh MPOMHCIOBUX 00’ €KTiB», (peectp. Ne 0110U000339;
2014 p.), «IHKeHepHO-EKOJIOT14HI, TEOTEXHOTeHHI, T'e0JIe3UYHI Ta 3eMJICBIIOPSIHI
po0OOTH, cCHOpSMOBaHI Ha JAOTPUMAHHS EKOJOTIYHOI Oe3meku Ta Oe3meku
KUTTEASUIBHOCTDY, (peectp. Ne  0114U004856, 2015 p.); «JocmimkenHs
reoJIOTIYHOTO CEpPEeJOBHUINA B 30HAX PO3BUTKY HEOE3NMEYHUX IMPOIECiB 13
BUKOPUCTAHHAM T€OIHPOPMALIMHUX TEXHOJOT1M 3 METOK MONEePEIKEHHS
HAJ3BUYAWHUX cUTYyaIii», (peectp. Noe 01190002233, 2018 p.).

Mera i 3aBaaHHsi JocJiI:KeHHs. MeTol JOCHIKEHh € HayKoBE Ta
METOJMYHE OOTPYHTYBaHHS OCHOBHHX ITOJOXEHb CTBOPEHHS CHUCTEMU JIOKAIBHOTO
MOHITOPUHTY MOBEPXHEBUX 1 MIJ3E€MHHUX BOJ SIK CKJIAJOBUX KOMILUIEKCY 3aXO/IiB
II0JI0 €KOJIOTTYHOI O€3MEKH TEPUTOPIi.

OCHOBHMMM 32/1a4aMHU €:

— 301p, cUcTeMaTHh3allisi Ta KOMIUICKTAIlisl 0a3u NTaHWX CIOCTEPEkKEHHS 3a
pPIBHAMM MIJA3€MHUX BOJ Ta aHaI3 ICHYHOUYOi MEpeXi MOHITOPUHTY
T1IPOTE0IOTIYHOTO PEKUMY TEPUTOPIi TOCHIIKEHHS, 30KpeMa CIIOCTEPEKEHHS 3a
PIBHSIMU MMiI3€MHHUX BOJI;

— BHOIp METOMAIB 3alOBHEHHS PAMIIB JaHUX PIBHIB MIA3€MHUX BOJA 3
MPOIYCKaMH Ta po3poOKa HOBOTO aJIbTEPHATUBHOTO METOJY 3alOBHEHHS PSJIiB
TaKUX JaHUX;

— po3poOKa  METOAY  OIIHKH  €KOJIOTO-TEOJIOTIYHHUX  PHU3UKIB 13
BUKOPUCTAHHAM T€OoiHGOPMAIIMHUX CHCTEM Ta MOOyAyBaTH KapTH PO3MOALTY
PHU3HKIB YPAKEHHS MiI3eMHUX BoJ Oaceitny p. [lpun’ars;

— poO3poOKa METONy ONTHUMI3AIlli CHOCTEPEKHOI Mepeki CBEpJIOBUH Ha
MIPUKJIaJIl 0OpaHOTO PIUKOBOTO OaCeiHy;

— moOymoBa KapTH ONTUMI30BaHOT Mepexi MOHITOPUHTY

T1IpOre0eKoIOTYHOTO CEPEIOBUIIIA.
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O0’ekT pgoOCHiIKEeHb — TMPOCTOPOBA CTPYKTypa TIAPOT€OEKOIIOTIYHOTO
MOHITOPHUHTY IMA3eMHUX BOJI OaceiHy piuku [Ipum’aTs.

IIpenmeTroM HOCIHIIKEHb € METOJIU E€KOJIOTO-TE€OJIOTIYHOI OLIHKH PHU3UKIB
CTaHy MiA3€MHUX BOJA Ta MPOEKTYBAaHHS T1POrE€OCKOJOTIYHOI CIOCTEPEKHOT
Mepexi

Metoau nocaigxkeHb BKJIIOYAIOTH B ce0e 3araibHI MiAXoau a0 300py,
aHaJl3y cucreMarusaulli Ta OOpOOKM JaHuX; CTaTUCTUYHMM Ta MaTeMaTHUYHUI
aHajl3 PAMIB JaHUX; T€OCTAaTUCTHYHHN METOJ KPITIHTY JUIS PO3POOKH CXEMH
MEpEX1 CIOCTEPEKHUX IMYHKTIB.

HaykoBa HOBU3HA O/iep:KaHUX pe3yJbTaTiB.

1. Ynepiue 3anponoHOBaHO Ta OOIPYHTOBAHO AJITOPUTM ONTUMI3ALIT MEpExI
TAPOre0eKOJIOTIYHOTO MOHITOPUHTY PIBHIB MIJ36MHUX BOJ 3 YypaxyBaHHSIM
XapaKTEPUCTUK BOJIOHOCHUX TOPU30HTIB Ha MPUKIIAJII OKPEMUX CyOOaceiiHiB.

2. [lomanpmioro po3BUTKY HaOyja METOIWKA 3allOBHEHHS PSAIB JaHUX 13
MPOITYCKaMH, SIKY BIIEpIIIE€ IHTETPOBAHO ISl PIBHIB MIJ36MHHUX BOJI 1 32 JOTIOMOT'OIO
SIKOi 3HaYEHHS PAJIB 3 MPOITyCKaMU MPUBEJEHO J0 €TaJOHHOTO 3HAYEHHS.

3. Ymepiie BH3HAUYEHO CTYIMiHb BIUIMBY TMOJITOHIB TBEPAMX TMOOYTOBUX
BIJIXOJIIB, BUJIOOYTKY OYpIITHHY, 3a00JIOYCHHX 3€Mellb Ta OOJIT Ha EKOJIOTro-
reO0JIOTIYHUI CTaH JOCIIIKYBaHOI TEPUTOPIi, a TAKOXK 3IIMCHEHO OLIHKY PU3HKIB
0e3MeKH KUTTEAISIIBHOCTI Ha IMOBIPHICHOMY PIBHI.

4. YIOCKOHAJI€HO  CHUCTeMY  TIAPOTEOJOTIYHOTO  Ta  €KOJIOT1TYHOTO
MPOEKTYBaHHS CBEPJUIOBHH CIOCTEPEKHOI MEPEKI MOHITOPUHTY PIBHIB M1A3EMHUX
BOJI HA OCHOBI T€OCTaTUCTUYHOTO Ta re0iHGOPMAIIIITHOTO aHAII3Y.

HayxoBe 3HauenHs1 podoru. Po6oTa cripsiMoBaHa Ha BUPILIEHHS TIPOOIEMHU
ONMTHUMI3alli MEPeXkl TiJPOre0eKOJIOTTYHOIO0 MOHITOPUHTY BPaxOBYIOUM MPUPOJIHY
Ta TEXHOTEHHY CKJIAJIOBY.

IIpakTunyHe 3HAYEHHS oOJep:KaHMX pe3yabTaTiB. [IpakTuuHe 3HAUCHHSA
pe3ynbTaTiB poOOTH TOJIATAE B TOMY, 10 BOHH BIIKPHBAIOTH MOXKJIUBOCTI IS
YIOCKOHAJICHHSI ICHYIOUMX METOJIUK IMOOYJOBH MEpexXi TiIpOreoJOTiYHOrO Ta

€KOJIOTIYHOTO MOHITOPUHTY y MeXax YOCOOJIEHOTr0 pPIYKOBOro OaceiHy sK
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CaMOCTIHHOI T1IpOre0eKOJIOriYHO1 cucTeMH (Ha mpukiaal Oaceriny Ilpum’siTe);
JTIO3BOJISIIOTh BUKOHATH €KOJIOTO-T€0JIOTIYHY OILIIHKY PU3UKIB CTaHy MIJ36MHUX BOJI
13 METOI0 BH3HAYEHHSI EKOJIOT1YHOT O€3MeKHU pEerioHy; pO3LIMPUTH CKIaa Ta
MiABUIIUTHA  JOCTOBIPHICTH  ICHYIOUMX  KapTOrpapiyHUX  TiIpOreosoriYHuX
MIPOCTOPOBO-YACOBUX MOJIEJIEH; IPOEKT HOBOT MEPEkK1 € EKOHOMIYHO JOIIBHUM 3
TOYKH 30py TMOJATBIINX CIIOCTEPE)KEHh 3a EKOJIOTIYHMM Ta Ti1APOTEIOTIYHUM
CTaHOM I1/I3€MHUX BO/I.

OcoOucTHii  BHecok 3100yBaya. 3100yBauyeM OCOOHMCTO  BHUBYCHO,
IIPOAHANI30BaHO Ta CHUCTEMATU30BaHO (HaKTUUYHHMA Marepian, SKuil OyB
oOpoOJeHu#t Ta 3rpynoBaHuil y €MHy 0a3zy naHux. BukoHaHu#i nerainbHui aHani3
JAaHUX 13 TMPOMYyCKaMH Ta 3alpONOHOBaHA HOBAa METOJMKA 3allOBHEHHS TaKHUX
psaaiB. IlpoBeneHO OLIHKY YMOB CTBOPEHHS  T1IPOT€OEKOJOTIYHOI MEpexkl
MOHITOPUHTY 3a PIBHSIMHU MiJ3€MHUX BOJI Ta €KOJOTIYHHUI aHaji3 OaceiiHy piuku
[Ipun’sate. Ha ocHOBI Takoro anamizy Oyjia moOyjoBaHa KapTa PU3HKIB CTaHy
MIJ3eMHUX BOJI JIOCHIKyBaHOT TepuTopii. KiHneBum pesynbraToM poboTH €
MPE/ICTaBJICHa ONTUMI30BaHa KapTa MEpPEeXi, Ky MOXHA BUKOPHUCTOBYBATH SIK B
TAPOreoIOrYHUX IIISX, TaK 1 B €KOJIOTTYHUX.

OCHOBHI pe3y/bTaTH JAOCHTIDKCHb BimoOpakeHi y myoOmikarisx [1-16].
Haykosi nyOmikamii [4,6,8,9] € oanoocionumu; [1,2,7,8,13,14] pedepyrotbest y
6a31 SCOPUS, [3] — WoS. Aptop 6e3nocepeHbo Opana y4acTh y TMOCTAHOBII
3a/ay, po3poOll aaropuTMiB, MaTeMaTUKO-KapTorpadigyHOMYy MOJETIOBaHHI. Y
pobotax [2,6] 0cOOMCTO aBTOPOM PO3POOJICHUIN aITOPUTM 3allOBHEHHS JaHUX. Y
nparsx [1,3,4,11,12,16] aBTopy HaJIe)KUTh MPOBEACHHS KOMIUICKCY JOCIIKEHb,
MOYMHAIOUM 13 CHCTEMaTu3allli BXIJHUX JaHUX PEKUMHHUX CIIOCTEPEkKEHb 1
3aKIHYYIOUH NMOOYI0BOIO KapTorpadiuHuX MaTepiaiB.

Anpobania pesyabratiB aucepramii. OCHOBHI pe3yidbTaTH HAYKOBUX
JOCIIIJKEHb anmpoOOBaHI HAa MDKHApOJHUX Ta BceykpaiHChKUX HAayKOBHX
koHpepeniisx: EAGE Geoinformatics 2014 - 13th International Conference on
Geoinformatics - Theoretical and Applied Aspects 2014, 14th EAGE International

Conference on Geoinformatics - Theoretical and Applied Aspects, Geoinformatics,
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2016, HaykoBo-mpaktuyna koH(pepeHmis «['eoindopmaniiiHi TeXHOIOTIl Yy
TepuTOoplagbHOMY yripaBiiHHD (M. Oneca, 11-12 Bepecns, 2014 p, OPIAY HAJLY
npu IlpesuaenToBi Ykpainu), MiKHApOJIHOI HAyKOBO TEXHIYHOI KOHQepeHIui
mononux BueHux «GeoTerrace 2018» (m. JIpBiB, MixkHapoaHa HayKOBO TEXHIYHA
koH(pepenuis monmoaux BueHux «GeoTerrace 2016» 15-17 rpyans 2016 p.), 12
Mixuapogna HaykoBa TexHiuHa  KoHdepeHtmiss «Hadrorazora  ramyss:
[lepcriekTBM HapolllyBaHHS pecypcHoi 6a3zu» ( M. IBaHo-®dpankiBchk, 23-25
tpaBas 2018 p.), Geoinformatics 2016 — XVth International Conference on
Geoinformatics — Theoretical and Applied Aspects, Geoinformatics 2018 — XVIlth
International Conference on Geoinformatics — Theoretical and Applied Aspects,
12th Eastern European Young Water Professionals Conference, Riga — Latvia, 31
march - 2 april 2021.

ITyouaikaunii OCHOBHI MOJIOKEHHS, BUKJIAACH] Y AUCEpTallli, OmyOIiKOBaH1 y
16 mpamsx: 3 HuX 2 y 30ipHMKax HayKOBHUX IIpaib, pekomMeHmoBaHux BAK
VYkpainu; 2 y Bugansax Opranizaiiii eKOHOMIYHOTO CIIBPOOITHUIITBA Ta PO3BUTKY
(Q2,Q3); 6 pedepyernes B BJI SCOPUS; 1 — WoS

Crpykrypa Ta 00csAr podotru. lucepramiiiHa poOOTH CKIAaTa€eThes 13
BCTyny, 6 pO3MUIIB, BHUCHOBKIB, CIHCKY BUKOPHUCTaHUX JIKEpesl Ta JOJaTKiB.
[loBHuii oOcsar guceprauii — 150 cTopiHOK, 3 HUX 2 nofaTku Ha 16 CTOPIHOK.
Huceprariist MicTUTh 26 pUCyHKIB, 15 Tabmuup Ta nocusianss Ha 130 miTeparypHux
nepiiopkepen Ha 14 cTopiHkax.

ABTOp BHUCJOBIIOE IMUPY MOJIKY HAYKOBOMY KEPiBHHUKY, TOKTOPY T'€0JI0Tr0-
MiHepasoriyHux Hayk, npodecopy Kysbmenky Enayapay [murpoBuuy,
KaHIUAATy TeOJOTIYHUX Hayk, AoueHTy Kacisnuyky JImutpy BacuwiboBuuy Ta
KaHIUJATy TeoJoriyHuX Hayk, noueHty Jasmoini Jligii IBaniBHi kadenpu
reOTeXHOTeHHOI  Oe3meku  Ta  reoiHdopmatuku  [BaHO-DpaHKIBCHKOTO
HaIllIOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETE HA(TH 1 razy 3a JOMOMOrY Ta MIATPUMKY

MIPY BUKOHAHHI JJOCI1KEHb.



21
PO3JILT 1
ONTHUMI3ALISI MEPEKI I'JIPOTEOEKOJIOTTYHOT O
MOHITOPUHTY MIJ3EMHUX BOJ HA TEPUTOPIi YKPATHH

1.1 Orasp JiTepaTypHHX JxKepeJ Ta BUOIp HANPAMIB 10CTiIZKeHb

VY pe3ynbTaTi TEXHOT€HHOTO BIUIMBY Ha HABKOJUIIHE CEPEJOBHILE, IO
Ha0yJI0O KPUTHUYHOTO CTaHy B OCTaHHI POKH, B1AOYBArOTHCS TOMITHI 3MIHH Y
I'eOJIOTIYHOMY CEPEJOBHII, 30KpeMa 1 3MIHM CTaHy mija3eMHux BojJ. Ha choromni
NIJ3€MHI BOJIM € OJJHUMH 3 HalOUIbII 3aTpeOyBaHUX MPUPOJHUX PECYPCIB, SIKI B
YMOBaxX HaJMIPHOIO AHTPOIOT€HHOTO HABAaHTAXXEHHSI BUCTYIAIOTh 1HAMKATOPOM
€KOJIOTIYHOTO CTaHy JlaHama@TiB. B 3amexHOCTI BiJ TIpOreojioriyHuX YMOB Ta
IHTEHCUBHOCTI 30BHIIIHBOTO BIUIMBY B OKPEMHUX palOHAaX KpaiHW B1JOYBAa€THCS
3HAYHE 3HIKECHHS PIBHIB MIJ36MHUX BOJ, & Y IHIIMX — HaBMaKW, MiJTOIUICHHS
3HauyHUX TepuTopid. Ha QoHi Takux 3MiH B1IOyBaThCA 3MIHM TAPOXIMIYHOTO Ta
T'1IPOEKOIOTIYHOTO CTaHy MiJ3€MHUX BOJ.

[TopymieHHst TIAPOAMHAMIYHOTO Ta TIAPOXIMIYHOTO PEXKUMY BOJ TaKOX
CYNPOBO/IKYETHCSI  aKTUBI3aLI€I0 MPUPOJHUX 1 PO3BUTKOM aAHTPOINOIE€HHUX
MOP(OIMHAMIYHUX TMPOIIECIB, 3MIHOIO CKJIaay, CTaHy Ta BJIACTHBOCTEH MOPI/,
MPOJAYKTUBHOCTI TPYHTIB TOIIO. 3aKOHOMIPHUM MPOTHO30BAHUM HACJIJIKOM IHUX
3MiH € MOTIPIIEHHS €KOJOTTYHOTO CTaHy MICBKOT'O CEPEOBHILA, 3pOCTaHHS PU3UKY
BUHUKHEHHS TPUPOJHO-TEXHOTEHHUX aBapiil 1 katacTpod.

VY po60TI BUKOPUCTAHO TEPMIH «T1IPOTCOEKOJIOTTYHUN MOHITOPUHIY. JlaHe
noHsATT Broepine BBiB B. A. Muponenko [122-123]. OOG’ekToM Takoro
MOHITOPUHTY € Mmia3eMHl Boau. OCHOBHAa MeTa — BUPIIICHHS 3a7a4 YIpaBJiHHS
mig3eMHUMU BojamH. KOMIUIEKCHE BHUKOPHUCTaHHS JMJAaHUX TMIPU TPOBEACHHI
I'1IpOT€0EKOJIOTIYHOTO MOHITOPUHTY, Ha AYMKY aBTOpPa, TO3BOJIUTH ONEPATHBHO
BU3HAYATH OCEPE/IKM 3a0pyAHEHHS MiA3€MHHUX BOJI, iX IUJIOLLY, KUIBKICTh 1 1H., @
TaKO)X BHU3HAYaTH JIOMYCTUME HABAaHTA)XCHHS TEXHOTEHHOTO Ta MPUPOIHOIO

XapakTepy.
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®opMmyBaHHA MEpPEXKl TiAPOreOeKOJIOTYHOTO MOHITOPUHTY € BaKJIMBUM

€TaroM JI0 y3arajibHEHHS E€KOJIOTIYHUX PIIIeHb y MeXaX BOJIOHOCHMX OacelHiB
PIYOK 31 3HAUHUM TE€XHOT€HHUM HAaBaHTa)KCHHSIM.

Yce me 3yMOBIIOE 10 TOIIYKY HOBUX CIHOCOOIB 1 METOIIB OJepKaHHS
iHopMalrii, sKka PO3MOBICT, MPO 3MIHM, IO BIAOYBAIOThCA y MiA3eMHIN
rigpocdepi, BUABICHHI IPUYNH IUX 3MiH, TPOTHO3YBaHHI €KOJIOTTYHOTO CTaHy BOJI
Ta OOIpyHTYBaHHI NUIAXiB HOro omntumizaiii, ToOTO CTBOPEHHI CHCTEMHU
T'1IpOre0eKoJ0OriYHOr0 MOHITOpHHTY [15-18].

Ha ocHoB1I ganux Ta i1HQoOpMalii, OTpUMaHOi B pe3yJbTaTl 31HCHEHHS
JIEP’)KaBHOTO MOHITOPUHTY TOBEPXHEBUX 1 TIJ3€MHHUX BOJI, BHU3HAYAIOTHCS
€KOJIOTTYHMM, KUTbKICHUM Ta XIMIYHUN CTaHU; €KOJIOTIYHUN MOTEHIaNd IITYYHUX
ab0 ICTOTHO 3MIHEHMX MAaCHUBIB MOBEPXHEBHUX BOJ 1 3 YypaxyBaHHSIM IbOTO,
pO3pOOISIOThCS TIJIaHU  YIPaBIiHHSA PIYKOBUMH OaceiiHaMu Ta OIIHIOETHCA
JIOCSITHEHHSI €KOJIoTTyHuX 11iaei [18,19].

OaHuMu 13 MEepUIMX XTO PO3pOOUB CHUCTEMY MOHITOPUHTY T€OJOTIYHOTO
cepenopuiia €. Kpynoaepor B.C., bonmapik I'.K., Bapransu I'.C., I3paens 10.A,
KoponwoB B.A., Tpodimos B.T., i minuii psn iHmmx ydyenux. Ha mouatky XX
CTOJIITTS TIAPOTEOJIOTIYHI JOCTIHPKEHHSI BUKOHYBAJUCh HECBO€YAcCHO. Y pPOOOTI
[20] oxapakTepu3oBaHi 3arajibHi MPUHLUNHA PO3MILIEHHS CIOCTEPEKHUX MEPEK,
BUMOTM J10 BUOOpY iX MiCIb 3aKJIaJ€HHS 1 pallOHATbHOI KOHCTPYKIIT
CIOCTEPEKHUX CBepIoBHH. CaMme 1ie BU3HAYAJIOCs LEHTPaIi30BaHUM MOPSIKOM 3
ypaxyBaHHSIM pe3yJbTaTiB TOMEPEAHIX MTOCHIIKEHb 1 BIIOMOI MEPCHEKTUBU
roCIoAapyuoro PO3BUTKY TOTO YH 1HIIOTO periony. [Ipu moctanoBIn 3a1a4 OCHOBHA
yBara TMPUILISATIACA CIIOCTEPEKECHHSIM 3a PIBHEBUM PEKUMOM 1 BU3HAUYCHHIO
CKJIaJIOBUX OajaHCy MiA3eMHUX BOJI.

3 mnouwatky XX CTONITTS TiAPOTEOJIOTIYHE pallOHyBaHHS  YKpaiHu
MPOBOAWIOCS HEOJHOPA30BO, MPO IO CBiAYAaTH POOOTHM BUEHUX 3 I[HCTUTYTY
rigporeosorii Ta iHXeHepHO1 reoJorii, [HcTuTyTy MiHepansHux pecypciB (IMP) 1
HEHTpPaJbHOI TeMaTu4HOi ekcrneauiii MinictepctBa reonorii YPCP. [lanii

npoOJieMi MPUCBSYEH] Mpaili 0araThb0X BITUM3HSHHMX aBTOPIB, 30KpeMa baOuHI
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A.E.[22, 23], Kynenuna Bb.I., Pygenka ®.A. [24], 3aitneBa [.K., Pybana C.A.,
[IIuukapeBcekoro M.A., Makoa K.I. [25], Jlyuunwskoro B.I., JInukoBa b.JI.,
KmumenTona I1. I1. [26], ITnoTaukoB H. 1. [27] Ta 1H.

B 1938 pomi OyB cTtBOpeHuii Bcecoro3Huii HayKOBO-IOCHITHANA THCTUTYT
rigporeonorii ta imxeHepHoi reonorii (BCEI'THI'EO). OchoBHOlo MeTor0 OyIo
JOCTIKEHHS T1IPOTeoIOTIYHUX Ta 1HKEHEPHO-T€OJIOTYHUX MUTaHb.

Benukuii BHecok y po3BuTok rigporeosiorii BHecau Kpyrios C.C., I'ypcbkuit
H.C., Taneupkuii JI.C., [lIBapi I'.A. Ta in. Came ixHi kapTorpadiyHi mMaTepiaiu
JTJIH MOMTOBX JI0 MOAANBIIOTO PO3BUTKY T'iAPOT€0JI0TIYHOTO MOHITOPUHTY.

[IpaBuna MOHITOPUHTY Ta OXOPOHM MIJA3EMHUX BOJ YKpaiHM NPOIHUCaHI
OaraTbMa 3aKOHOJIABYMMH aKTaMH, 30kpeMa BogHum kojekcom Ykpainu [28],
3akoHoM Ykpainu «lIpo 3abe3neueHHs CaHITAPHOTO Ta EIMiJIEMIOJIOTTYHOTO
Omaromonyuydst  HaceiaeHHs»  [29], Ilopsakom  3miliCHEHHS — JACp>KaBHOTO
MoHiTopuHTy BoJ [30] Ta iH. 3 MeTOI0 3a0e3MeUeHHs HAaCeICHHS Y KpaiH! SIKICHOIO
MUTHOIO BOJOI Oylla cTBOpeHa 3aralibHojepkaBHa mporpama «llutHa Bona
Vkpainm» [31] Ha 2006-2020 poxu. JlepkaBHHII MOHITOPUHT 3a CTaHOM
MIJ3EMHUX BOJ 3AIMCHIOETBCS y BIAMOBIAHOCTI 10 BoaHoro kojekcy Ykpainw,
[Mopsinky 3miiicHeHHst nepkaBHOoro MoHiTOpuHTY Boj (IlocranoBa KabOinery
MinictpiB Ykpainn Ne 815 Big 20.07.1996 p.), IlonoxeHHs Tpo Aep’KaBHY
cuctemy MoHiTopuHry noBkuuis (Iloctanosa KaGinery MinictpiB Ykpainu Ne 391
Bix 30.03.1998 p.)[32]. Ha choromuimHii JIeHh MOHITOPHHT ITJI3€MHHX BOJI
3M1MCHIOEThCSL JIBOMA cyO’ekTamu: CaHITapHO-€MiAEeMIONIOTIYHOI CIIYKO0010 Ta
Jlep>kaBHUMU T€O0JOTIYHUMU TAIPUEMCTBAMH.

Y mopiuaukax JHBIT «CTEOIH®OPM YKPAIHW» mnonaetses iHpopMmartis
PO CTaH MIJ3EMHUX BOJ Ta iX PEXHUM MO poKax. Y TiAPOTeoI0riYyHOMY HIOPIYHUKY
B CTUCJIOMY BUTJISA[II HABOJAWTHCS OTJIANl PEKUMY IMIJA3EMHUX BOJ| Y MPUPOJHUX 1
MOPYIIEHUX YMOBaX, IKICHOTO CTaHy mij3eMHuX Boj [33-37].

bepyuu 10 yBaru 3HMKEHHS PECypCIB MA3EMHUX BOJ, SIK B YKpaiH, Tak 1 3a 1l
MeXXaMH, yBara 10 MOHITOPUHTY MiJI36MHUX BOJI 3pOCTa€ Ha (POHI rI100aTbHUX 3MIT

KJIIMaTy 1 akTUBi3allli HeOe3MeYHUX MPOIECiB, TAKUX SK: MIATOIUICHHS, KapCTOBI
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npoBajuid, 3acyxu 1 1H. Y kinui BepecHs 2017 p y JIbBoBi B pamkax IIpoexty €C
«IlinTpumka VYkpaiHu B anpokcumarlii 3akoHojgaBctBa €C y  cdepi
HaBKOJIMIITHBOTO CEepPEeI0BHUIIa» BIIOYBCs cemMiHap «MOHITOPHUHT MMiI3€MHHUX BOJI B
VYkpaini». Y waci ceminapy Oyno oOroBopeHo BuMOTHM BomgHOi pamKoBOi
mupexktuBu (BPJl) €C mono inenTtudikamii, kmacudikaiii Ta MOHITOPUHTY
MacuBiB Tia3eMHHX BOJ. [IpencraBauky 3raganoro Buiie [IpoekTy BUCTYmHIH 13
JOTIOBIJIII0, JI€ PO3MOBUIM  TMPO TMPAKTUYHI HABUYKH (OPMYBaHHS MAaCHUBIB
MIJ3EMHUX BOJ, a TaKOXX PO3pOoOKH IporpaM MOHITOpUHTY. Ha ceminapi Oymu
npeacraBHUKUA 3 ABctpii, JIutBu, Mongosu, butopycii, BipmeHnii, K1 IUIMIHCH
CBOIM J0CB1IoM Kilacuikarii Ta popMyBaHHS MAaCHBIB MIA3EMHUX BOJI.

27-to uepBHs 2014 poky Ykpaina ta €Bponericbkuii Coro3 mignucani YToay
II0JI0 CHIBPOOITHUUTBO MIXK CTOpOHaMH y cdepi 30epekeHHs Ta 3aXUCTy
HABKOJIMITHHOTO CEPE/IOBHUIIA, @ TAKOK MOKpAIllEHEe Ta paIlioOHAIbHE BUKOPUCTAHHS
NPUPOAHUX pecypciB. BopoBamkeHHA MONOXKeHb JIMpEeKTUB, 10 YBIMILIM A0
Yronu mpo acoriaiiio, BUMAarae IMPOJIOBKEHHS ampoKcumarlii (HaOIM->KEHHS)
HAI[IOHAJTBHOTO 3aKOHOJABCTBA, TMPOBEJEHHS 1HCTUTYIIHHOI pedopmMu Ha
HalllOHATbHOMY,  PEriOHAJIbLHOMY  Ta  MICLEBOMY  pIBHSX,  IHTerparii
MPUPOJOOXOPOHHOI TOJNITUKK B 1HII chepu MOTITUKH JEp’KaBH, MPOLETypU
NPUAHATTS PIICHh Ta iX BUKOHAHHS, BHU3HAYCHHS HEOOXITHMX JIOJICHKHX Ta
¢inancoBux pecypciB. Illo crocyerbcss Bonnoi PamkoBoi  JlupextuBu
Ne2000/60/€C, To, 3rimHo Yroau mpo acoiliaiiio, Ha YKpaiHy MOKJIaIat0ThCs TaKl
3000B’sI3aHHA: «...3alpOBAJKEHHS MPOrpaM MOHITOPUHTY SKOCTI BOAU —
npoTAroM 6 pOKIB 3 JaTH HAOpaHHS YMHHOCTI II€I0 YTOAOK...». Y IbOMY
KOHTEKCTI Oyna cTBOpeHa poOoda rpyna 3 BH3HAUEHHS XapaKTEPUCTHK Ta
MOHITOPUHTY MIA3€MHUX BOJ 3 METOI OOMiHIOBaTUCA 1HGOPMAIIIEID Ta JOCBIIOM
1010 TUTaHb, IO CTOCYIOTHCA MIA3E€MHUX BO/I.

14-15 uepBus 2017 p. Takox BigOynacs HarionanbHa iTamiiickka 3ycTpid
rigporeosioriB [127]. OcHOBHUMH IiiisMu OyJu: OOMiH JOCBIZIOM IpH BEACHHI
MOHITOPHUHTY TMiJ3€MHUX BOJI; OHOBIEHHS 1H(OpMaIii MO0 BEAEHHS BOJHOTO

KaJIacTpy Ta CIPUSHHS KPaIIOTo YINPaBIiHHA BOJHUMHU PECYPCAMHU.
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Y 2015 p. Bigbymace 5 MixHapoana OararonpodiibHa KOH(EpeHIis 3
TiApoJoTii  Ta €KOJIOTii: TOTJAMOJICHHS MOHITOPHHTY, IPOTHO3yBaHHS Ta
yIPaBJIiHHSA T1APOEKOJIOTIYHMMHE mporecamu, M. Bimens [73]. Temartuka ajist BCiX
3raJlaHux KOH(EpeHlll € CHiIbHOI0 — Mpo0JieMa MOHITOPUHTY MiA3€MHUX BO[I,
BUPIIICHHS NMUTAaHHA AehIIUTY BOJAM Ta IIOJO0 ajamnTalii g0 3MiH kiimary. Bapto
3a3HAYMTH, 1110 MOHITOPUHT MiA3€MHUX BOJ B YKpaiHi 3711ICHIOBaBCS B OCHOBHOMY
Takumu  opranizauismu: JIHBII "TEOIHOOPM VKPAIHM", VYkpaiHchkuii
HepxaBHUI r'€0JIOrOPO3BiAyBaIBHUN IHCTUTYT (YxpAI'PI), I

«entpyxkpreomnoris» [38].

1.2 llpuHuunu onTUMi3zaiii Mepe:ki riIporeoI0riYHOro MOHITOPUHTY

MOHITOPUHIOBI CIIOCTEPEXKEHHS, 1X O€3MEPEPBHICTh BEACHHS, € HEOOX1IHOIO
YMOBOIO JJI1 BUKOHaHHS NMporHo3iB. Ha xkaiib, icHytoua Mepexa CIOCTepeKEeHb 3a
PIIB He 3a0e3neuye sKICHO (DYHKIIIFO KOHTPOJIIO 3a ii CTAaHOM, 1110 CIIPUYUHUIA 10
MOSIBU 3HAYHOI MPOOJIEeMH — BIJCYTHOCTI MOBHHUX PSAJIB JaHUX PIBHIB Y MEXKax
OUTBIIOI YaCTUHU CBEPAJOBUH. TOMy, MOLIYK HOBUX METOJUK JUJISl 3allOBHEHHS
psaaiB ganux PIIB € un He ogHMM 13 TOJIOBHUX 3aBliaHb, SIK OCHOBA JJII BAKOHAHHS
CTATUCTUYHOTO aHaJI3y 3 METOI0 BUBUYEHHS E€KOJIOTIYHUX PU3MKIB 1 HEOE3MeK, Kl
MaroTh 200 MaTUMYTh MICIE Y Mekax OacelHiB pIK.

BuBYeHHST MIXXHApOAHOTO JOCBIAY B PO3pOOI HOBUX 1 ONTHMI3alli CTapux
MOHITOPUHIOBUX MEPEXK CHOCTEPEKEHHS 3a PIBHSIMHM IMIJ3€MHUX BOJ| € BaXJIMBUM
€TaroM y BHOOP1 CTPYKTYPHOI OCHOBU 3 BMBUCHHS Ta 3aMPOCKTYBaHHI MEpPEXl Yy
Mexax OaceiiHy Benukux pik. HepiBHOMIpHUN PO3MOJINT CIIOCTEPEKHOI MEPEXKi
PIBHIB TIJ3€MHUX BOJI € CKJIAQJHOK KOMIUIEKCHOK pPOOOTOI, IO BKIKOYAE
BUBYCHHS 1HXXEHEPHO-TIAPOreOJIOTIYHUX YMOB TEpUTOpli Ta JaHAIMAPTHUX
KOMIUIEKCIB y LIJIOMY.

3HauyHa KUIBKICTh JOCHIIKE€Hb, MPUCBSYEHHUX MpoOJeMaM MPOCKTYBaHHS 1
BJIOCKOHAJICHHSI MEPEX MOHITOPHUHTY MiA3€MHUX BOJ, Pe3YyJbTaTH SKHX 30KpeMa
npecTaBieHi B podorax [39, 40-45, 46, 47, 51, 52-59], cBimuaTh NMpO BHHATKOBY

aKTyaJIBHiCTB JaHOT'O IIMTAHHI. vy pCSYJIBTaTi OIIpalOBAHHA K KJIaCUYHO1
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mireparypu [39, 42, 50, 51], tak i cyuacHmx myOmikamiii [44, 45, 55], moxHa
BUJIUINTH JIBA OCHOBHHUX IIAXOJIM O OpraHizaiii Mepex TIiIporeoaoriyHoro
MOHITOPUHTY: 1) NMPOEKTyBaHHS HAa OCHOBI MaTEMAaTHKOCTATUCTHYHOTO MiAXOY,
KU 0a3yeTbcsi Ha (POpPMaNbHIM CTAaTUCTUYHIA OINHIN INIIFHOCTI IYyHKTIB
CIIOCTEPEXKEHb 3 YpaxyBaHHSIM 3aJIaHO1 MOXMOKHM E€KCTPANoJIALii JAOCTIIKYBaHUX
napameTtpis [39, 55]. Jlanwii miaxix 3acTOCOBYETHCS 1 sl IPOSKTYBAHHS OTIOPHUX
MEpEeX, 1 AJI1 HEBEIUKUX 32 MIIOMICIO TIJISHOK JOCIHIKEHb Y pailoHaX pO3MIIlEHHS
B0/103a00pIB MEIIOPATUBHUX CIOPY/, MOJITOHIB CKJIaJyBaHHS BiIXOIB TOIIO. 2)
MPOCKTYBaHHS HAa OCHOBI TIPOTEOJOTIYHOIO pallOHYBaHHS TEpPUTOpIi 3
ypaxyBaHHAM YMOB 1 YMHHHKIB (DOpMyBaHHS IMIJ36MHUX BOJ 1 IX pEXKUMY
(reosoriyHoi, TEKTOHIYHOi 1 oporpadiuHoi OyJOBH, JPEHOBAHOCTI TEPUTOPIL 1
MMOWHA 3aJIATaHHS IMA3€MHUX BOJ, YMOB IX JKHUBJICHHS 1 pPO3BaHTaKCHHS,
JITOJIOT] BOJOHOCHUX TOPiJ, B3aEMO3B’S3KY IMIJ3€MHUX 1 TOBEPXHEBHUX BOJ
To110). OCHOBHOIO OJMHUIICI0 TAaKOTO pallOHyBaHHA € OacelH MiA3eMHUX BOJ,
BUJIIJICHUW 32 TEOCTPYKTYpHUMHU yMOBaMU a00 3a TMPHUHIUIIOM €JHOCTI
BomooOMiny [40, 44, 45, 47, 53-57]. V wMexax KOXKHOro OaceiHy cxemu
pO3TalIyBaHHS TOYOK MEpPEKI MOHITOPUHTY ISl BUBYEHHS pEXKUMYy i OanaHCy
MOBEPXHEBUX, IPYHTOBUX 1 MDKIUIACTOBUX BOJl Y3TOKYIOTHCS, MPUUOMY
BHUBUYCHHIO I JIATa0Th JIWIIE OCHOBHI BOJIOHOCHI KOMIUTEKCH 1 ropu3oHTH [39, 49].
PeXMMHI NYHKTH pO3MIILYIOTECA HA TUIIOBUX JUISHKAaX, MPU LbOMY ILILJIBHICTH
pErioHaNbHOT MEPEXi MOBUHHA OYyTH JOCTaTHHO 1H(MOPMATUBHOIO ISl MOOYI0BU
aJICKBaTHUX PET1OHAIILHUX MaTeMaTUYHUX MOJEIEH, sIKi CTBOPIOIOTHCS AJIsL OI[IHKU
CTaHy 1 MPOTHO3Y KUIbKICHUX 1 SIKICHUX 3MIH mia3eMHo1 rigpochepu. Yacto i aBa
MIJIXOH MOEIHYIOTH 1 3aCTOCOBYIOTh OJIHOYACHO IS OAHI€T TepuTopii. Haitbiipi
e(EeKTUBHOIO BBAXKAETHCA MEpEXka, sIka MPU MIHIMAIBHOMY PIBHI €KOHOMIYHHMX
3aTpaTr Ja€ HaOUIBII MOBHY 1H(OpPMAIlI0 TPO MIHJIWBICTH OCHOBHHUX IapaMeTpiB
TiIPOT€0JIOTIYHOTO pPEeXKUMY (pIBHIB, TeMIEpaTypH, BMICTY XIMIYHHMX PEUYOBUH
Tomo. ToMy TMpu TPOEKTYBaHHI MEpeki HaMararoThCsS BpaxyBaTH BCl ICHYIOUI
0COOIMBOCTI YMOB (DOPMYBaHHS PEXKUMY IMIJ3€MHUX BOJI, TOMY MEPBUHHY MEPEXKY

MPOCKTYIOTh MaKCHUMaJIbHOI IIUIBHOCTI (BIACTaHb MDK CYCITHIMHM ITYHKTaMU
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3a3BU4Yail He mepesBunnye 2 kM [39, 43, 45]) i, micas 2-3 pokiB ekcITyaTarii i
pEeTeNbHOr0 aHallizy OTPUMAaHUX PEKUMHHUX JAHWX, BUKOHYIOTH ONTHMI3allilo 1
pamioHamzamiio  Mepexi MoHITOpuHTY. Ilpm 1bOMy y Mekax KOXKHOTO
TiAPOTeOOTIYHOTO PAOHY (IIJITHKY) 3aJIMIIAIOTH Ti MyHKTH, JUIS SIKUX OTPUMaHI
napamMeTpu pexuMy OJIM3bKI /10 CEpeHIX 3HA4YeHb 3arajibHOi MEpexki panoHy,
BWJIYYalOTh NYHKTH, fKI He JaroTh crenudiyHoi iHdopmamii (€ aHamoramu
CYCIIHIX TOYOK CIOCTEPEKEHb), PpO3IIUPIOIOTH MEpPEeXYy VY HamnpsIMKax, e
CIIOCTEPIra€eThCs TIEBHA HEBU3HAYCHICTh Yepe3 CKJIAHI T1APOreosIoridyHi YMOBH YU
HasIBHICTh TEXHOTE€HHOTO BIUIUBY, a00 Ji€ € HEOOXIJHICTh YTOUHEHHs 1H(opmaii
JUISL BUpIIICHHS CHenu@iuHUX TUTaHb EKOJIOTIYHOI Oe3MeKku, 30Kpema i
TEPUTOPIN, YpaKEHUX EK30TCHHUMHU T€OJIOTIYHMUMHU TporiecaMu. JlaHui miaxin
3a0e3neuye MakCUMallbHy 1H(OPMAaTUBHICTh MEPEXi, Xoua ii HagMIpHA IIUIbHICTh
Ha TOYaTKOBUX e€Tamax IPOEKTYyBaHHs 30UIbIIye MarepiajibHlI BUTpAaTH Ha ii
yTpUMaHHS 1 eKCIUTyartaiio. AHalli3 HaKOMWYEHOro JOCBiy MOAI0HMX
JOCITIJIKCHb JT03BOJIUB aBTOpaMm [59] BHIIIMTH TpW OCHOBHI TPYIH METOIB
ONnTUMi3allii  TIAPOTEOJOTIYHUX  CIOCTEPEKHUX  MEPEeXK:  TIAPOTreosorivHi,
reoCTaTUCTUYHI 1 3aCTOCYBaHHS LU(PPOBHX MPOCTOpOBUX Mozeneu. Ilpu 1mpomy
0a30BUMH € TIAPOTEOJOTIYHI ~ METOAW, WI0 BPaxOBYIOTh  OCOOJUBOCTI
TiIPOT€0JIOTIYHUX CUCTEM 1 KOMITIOHEHTIB OallaHCy IPYHTOBHUX BOJ Y iX MEXax, Ta
HEOJHOPa30BO BUKOPUCTOBYBAJIMCH NpPH po3poO0Ll KEpPIBHUX AOKYMEHTIB s
yIpaBJIiHHS IPOTpaMaMi CIIOCTEPESIKEHHS 3a Mmia3eMHUME Bogamu [49].
['eocTaTcTHYHI METOMW [EHIO piflie 3acTOCOBYIOTH JI MPOCKTYBAHHS
MEpEK MOHITOPHHTY PIBHS I'PYHTOBUX BOJ, OCKUIBKM BOHU BHUMAararOTh BEJIHKOI
KUIBKOCTI BHUMIPIOBAaHb JJIi OLIHKK MPOCTOPOBOi CTPYKTYPH MIHJIMBOCTI
JOCITIKYBaHUX TIapaMeTpiB, TPOTE, AUCTIEPCIsi MOMIJIOK OI[IHKH ISl IHTEPIIOJIAIIIL
pPIBHIB TPYHTOBHX BOJI YacTO BHKOPHCTOBYETHCS SK KpUTEPId A OIIHKA
epextuBHOCTI Mepexi [44, 56-59]. Ananiz myOsikamid 3 AaHOi HMPOOJIEMaTHKH
JI03BOJISI€ BUAUIUTU METOJ KPITIHTY SIK OCHOBHHMM I€OCTaTUCTHUUHUN 1HCTPYMEHT
NPOEKTYBaHHS Ta OMNTUMI3alii Mepexi TiIpOreojorivHoro MOHITOPHHTY, IO

OOyMOBJIEHO HOro mnepeBaraMM sSK TOYHOIO 1 THYYKOrO 1HTEpIOJSATOpa,
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MOJKJIMBOCTSIMH OLIIHKH JMCTIEPCI] MOMIJIKH 1HTEPIIOJIALIl, a TAKOX MPOTrPaAMHOIO
peaizaliero JTaHOTO METOJy Yy OUIBIIOCTI Cy4aCHHX KOMEPILIMHHX 1 BIAKPUTHUX
['IC. CtBopeHHs 1uppoBUX MOJENECH YUCEIbHUX XapaKTEPUCTUK MiA3EMHUX BOJI
Ta iX 1HTerpamis 3 (UIPTPALIMHUMU MOJAEISMU MOKE OyTH BHKOPUCTAHO IS
BU3HAUCHHsS  MICI[b  pO3TalllyBaHHA NYHKTIB MEPEXl T1IpOreoJoriuHoro
MOHITOPUHTY 4M ii OomnTUMi3alii Ha JIOKaTbHOMY piBHI gocmimpkens [50, 54, 59].
[Ipore manuii METON HEMOUIIBLHO 3aCTOCOBYBATH JUIsl PO3POOKH pPETiOHATBHUX
MEpEeX MOHITOPUHTY PIBHS IIJ3EMHUX BOJI 4epe3 CKIAJHICTh OOYHCICHb 1
HEMO>KJIUBICTh YpaxXyBaHHs MPOCTOPOBOI HEOJHOPIAHOCTI TAPOre0JOrYHUX YMOB.

Y pocmimkenni  [48]  3anpomoHOBaHWME ~— METOJ  MPOCKTYBaHHS
BUKOPHCTOBYBABCS Y BOJIOHOCHOMY Topu30HTI Emrexaps, B ieHTpansHoMy IpaHi.
Jlnst onTuMi3zanii po3TanlyBaHHs CHOCTEPEKHUX CBEPAJIOBUH OYJI0 PO3IIISIHYTO TPH
CIIeHapii: MPOEKTYBaHHS HOBUX MEPEX MOHITOPUHTY; MEPEIUIaHyBaHHS 1CHYIOUHMX
MOHITOPUHIOBUX MEPEXK; PO3IIUPEHHS ICHYIOUMX MOHITOPUHTOBHX MEPEXK.

MeTton kpiriHry 0yB BUKOPUCTAHUN JJI BA3HAYEHHS PIBHIB IM1JI3EMHUX BOJ Y
MiCIX 0€3 MOHITOPHUHTY JUISl IMIJTOTOBKH IMPOEKTHOI 0a3u jgaHux. OnTumizarris
MEpeXi MOHITOPUHTY TIJ3€MHHUX BOJ Maja Takl IIi:  MiHIMI3aIls
CEepPEAHBOKBAAPATHYHOI TOXMOKM Ta MIHIMI3AIlld KIUIBKOCTI  CBEPJJIOBHH.
['eneTrunmMit anroput™ coptyBanHs 0e3 gominyBanHs (NSGA-II) 3actocoByBaBcs
JUIS omTUMI3allli Mepexi. [HTeprnosiis 3BaKyBaHHSI Ha 3BOPOTHOMY NUISIXY Oylia
Bukopuctana B NSGA-Il nms OmiHKM piBHS TPYHTOBUX BOJ NMPHU ONTHUMIZAIT
nu3aiiny Mepexi. Pe3ynbTaTu 1OCHiKEeHHs CBIIYaTh PO Te, 110 3apONOHOBAHUIM
METO/J] YCIIIIHO ONTHMI3y€ MPOEKTYBAaHHS MEPEX MOHITOPUHIY MiA3€MHHUX BOJ,
Kl JIOCATAalOTh TOYHOCTI Ta €eKOHOMIYHOi edekTuBHOCTI. JlaHuii Meron
JOCIIJKEHHSI IIJIKOM MOXHA 3acTOCYBAaTH 1 TMPU NPOEKTYBAHHI MEpPExKI
MOHITOPUHTY 1 Ha TEpUTOPii YKpaiHU, OCKITLKH HasiBHA MEpexka MICTUTh Psif I11e
JIIOYNX CTIOCTEPEIKHUX CBEPJIOBUH a00 TaKUX, IO MiJUIATal0Th BITHOBIECHHIO.

Y poboti [60] mnpoBeneHo aHai3 NPUPOAHHUX Ta AHTPOIOICHHUX (aKTOPIB,
0 KOHTPOJIOIOTHh TIAPOJOTIYHUN PEXHM BOJOHOCHOTO TOPHW30HTY Baiipay.

JocnimkeHo napaielibHl TEHICHINT Y CKIaAl JOBFOCTPOKOBOTO BOJHOIO OanaHCy
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s Bomo30opy Bailipay Ta cTratMCTMKM 3 HH3BKUM IIOTOKOM, a TaKOX
CIIBBIIHOIIEHHS MDK  TIJPOMETCOPOJOTIYHUMH  MOMISIMH  Ta  1HACKCOM
MDKIEKaJadIbHUX THUXOOKEAHChKUX KOJMBaHb. JlOCHI/DKEHHS BUSIBUJIO, WIO
JIOBTOCTPOKOBI ~ TEHJIICHII  3MEHIICHHS  KUIBKOCTI  BOAO30IpHHUX  OMAajiB
HAKJIaJAI0ThCsl HAa KOJIMBAHHS KJIIMATy Ta CUJIbHY PIYHY MIHAMBICTh. CHIIBHO I
IPOIECH TPHU3BEIU [0 MEHIIUX, HIX CEepPEeAHI PIYKOBI TMOTOKH, 3OLIBIICHHSA
NepioAiB HU3BbKOI Teuii, a OTKe, 1 3HUKEHHS TEMIIB MiI3apsSaKhd BOJOHOCHHX
ropu3oHTiB. HemomikoM Takoro MeToay € BIACYTHICTH 1H(oOpMaIli mpo pyx
MiJ3eMHUX BOJ Ta iX 00’eM. Il momaTkoBa iH(opMalliss HEOOXigHA JJIsl CTAJIOrO
YIOPABIIHHS pecypcamMu MiA3EMHUX BOJI.

VY mpami [61] aBTOpamMu onmHMcaHO BHKOPHUCTAHHS METOAY I'€OCTATHCTUKU B
['[C npnga mnporHo3yBaHHS pIBHS IPYHTOBUX BOJA Ta MOJEpHI3alii Mepex
MOHITOPUHTY PIBHSA IPYHTOBUX BOJ[ 3 BHUIAJKOBO PO3MOJUICHUX CIIOCTEPEKHUX
CBEpJUIOBUH 3 ypaxyBaHHSM MapaMeTpIB: CEPEIHE KOJMBAHHS PIBHS IMiJI3EMHUX
BOJI Ta HIUIHHICTh CIOCTEPEKHUX CBEPJUIOBUH. MeTOo/1, 3alpONOHOBAHUM Y IILOMY
JOCITIJIKEHH], BBAXXA€ThCsI €(MEKTUBHUM METOJOM BHUOOpPY MiCIlhb OTJISA0BOI
CBEp/UIOBUHM Yy CKIAJHOMY TeoJIoTiYHOMY cepefoBuiii. [Ipote, BapTo
BpaxOBYBaTH JIAHAIMA(PTHUN XapakTep MUITHOK JOCTIIHKCHHS Ta IIUIBHICTD
PIYKOBOT MEPEKI.

He mMeHI BaXITMBOIO € poboTa [62]. ABTOPH ONMUCYIOTH TPU MOXKIIMBI METOIH
onTuMi3zailii Mepexi MOHITOPUHTY TiA3eMHUX Boj. [lepmmii MmeTon onucye crnocio
TApOreoJIOriYHOTO aHalli3y AJIg ONTUMI3allii Mepeki MOHITOpUHTY. Jpyruit crnocid
BUKOPHCTOBYE TEOPII0 BUOIPKH, sIKa B TIEPIIY YEPTy BHKOPUCTOBYE PI3HOMAHITHI
METOAM BIIOOPY Mpo0, Taki sIK MPOCTI BUNAAKOBI BUOIPKH, CUCTEMATUYHUN BiIOIp
npo0, crpatudikoBaHuil BiaOIp Mpod 1 MPOCTOPOBHM CTpaTudikOBaHUI BiIOIp
npo0 Ui aHadi3y 3 MOJAJBIINM CTBOPEHHSIM cepii KOHCTPYKIIA BHUOIPKH 3
pPI3HUMH yMOBaMHU 1, HapeIlTi, MOPIBHSAHHS LMUX KOHCTPYKLIA 3 MOTOYHHUM
PO3MOALIOM JUTsl BU3HAYEHHSI OUIBII MiAXOMASAIIOI KOHCTPYKIli. OCTaHHIM MeTon
CIHMPAEThCS HA 17I€I0 CEPEIHBOrO PIBHS MOBEPXHI 3 HEOJHOPIAHICTIO, IO €

MOEAHAHHSAM IIPOCTOPOBOTO CTPaTH(IKOBAHOTO BIIOOPY 3pa3KiB Ta METOAY
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omoxyBaHHs KpiriHr. OCHOBHMMH TIepeBaramM JaHOTO JOCTIHKCHHS MOXHA
Ha3BaTU: TEPUTOPIs MOHITOPUHTY TOJAUIEHAa Ha Oarato CiTOK 3 BIAMOBITHOIO
PO3IUIBHOIO 3[ATHICTIO BUXOJSYM 3 PEAIbHUX YMOB, a 3arajibHa CITKa CIIY>KHUTb
CYKYIHICTIO, fKa OyJIe BHUKOPHCTaHA TIi3HINIC, BCTAHOBIIOIOTHCS BiTHOCHI
napaMeTpu BHOIPKH, B SKHUX PI3HI METOAM MalTh Pi3HI MapaMmMeTpH, a pi3Hi
napaMeTpH BiAMOBIJAIOTH PI3HUM OOYHUCIIOBAIBHUM (DYHKIISIM pO3MIpy BUOIPKH;
TEPUTOPIS MOHITOPUHTY IMOJIJIeHa Ha 0araTo CITOK 3 BIJIMOBIIHOIO PO3/IILHOIO
3JIaTHICTIO BUXOJSYM 3 PEAIbHUX YMOB, a 3arajibHa CiTKa CIY>KUTb CYKYITHICTIO,
sKa OyJie BUKOPUCTaHa MI3HIIlIE.

3HauHUM BHECOK Y JOCHIDKEHHS Ta PO3BUTOK MEpEeXl MOHITOPUHTY 3a
CTaHOM IIJI3€MHHUX BOJ BHECIH aMepUKaHCHKiI jpocmigauku [63]. docmimkeHHs
npoBoauiochk y paiionax I'aminerona, Xantona ta Kpemur-Bemni B Owntapio,
Kanana, ne icHyroua mepeka MOHITOPHHTY MiJ3€MHUX BOJ TpoBiHINT OHTapio
Oyna MOTMOBHEHA JOJATKOBUMH MOHITOPHMHTOBHUMH CBEPJJIOBUHAMHU. Y I[HOMY
JOCHiKeHHl ~ Oyna  BUKOpHUCTaHa  MOJIeJb  MOJBIKHOI  EHTPOMiNHO-
MyJIbTHOO'€KTUBHOI onTuMmizamii. s cTBopeHHst 0a3u naHWX HEOOXimHI 0asu
JAaHUX, 110 MICTSITh JaHl MpO KIIMar, reoMoposoriyHi XapakTEPUCTHKU Ta
reoJIOTIYyHl O0COOJIMBOCTI MICIEeBOCTI. J[Ba Jkepena AaHUX MPO BiJIHOBICHHS
MiJ3EMHUX BOJ OyiM JOCHIKEHI Ta MOpiBHSAHI Mik coboro. Ilepume Oyno
PO3paxoBaHO 3a JOMOMOTOI CHUCTEMH MOJEIIOBaHHS OMNaJiB-CTOKIB, a Apyre — Iie
arperailisi TIOTIOBHEHHsI, 3HaW/IeHa SK 3a JOTMOMOTOI0 MOJIEIIOBAHHS, Tak 1 3a
NporpaMor0  TiAPOJIOTIYHOrO  MojentoBaHHs-Fortran. ®dyskuii  eHtpomii
BUKOPUCTOBYIOTBCSA JUIA  1CHTHU(]IKAI] ONTUMAJIBHUX KOMIIPOMICIB  MIiXK
MaKCUMaJbHUM BMICTOM 1H(pOpMallli Ta MIHIMAJIBHOIO HAsSBHOIO 3arajbHOIO
1H(pOpMAIlIEI0 MIXX MOHITOPUHTOBUMH CBEPJIJIOBUHAMU. Pe3ynbTaTHl MOKa3yroTh,
1110, BKJIFOYHMBIIHM BITHOBJICHHS SIK MPOEKTHY METY, MPOCTOPOBE MOKPHUTTS MEPEXKI
MOHITOPUHTY MOK€ OyTH TTOKpaiieHo. JloCiIPKeHHS TaKOXK IMiIKPECITIOE THYUKICTh
MyJIBTHOO'€KTUBHOI ONTUMI3aIli Ta i1 34aTHICTh BKIIOYATH JOJATKOBI I

POEKTYBaHHS, TaKl sIK BITHOBJICHHS MIA3€MHUX BOJ.
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HoBuii miaxin 70 METOAOJOrIl yHOpaBiiHHSA MIA3€MHUMH  BOJaMH
BUKOPHCTAId  aBTOpH y poboti [64], cyTh sKoi moygrae B ONTHMI3aIlii
BIJIHOBJICHHS BOJIOHOCHMX TOPHU30HTIB 3a JIONOMOTOI0 IITYYHUX HEHPOHHHUX
Mepexx. MeToauka J03BOJIIE CHUMYJIOBAaTH TPAHCIOPTHE MOJEIIOBAHHS, SK
NpaBuiIO, OCHOBHUM OOYHMCIIOBAJbHUM KOMIIOHEHT MOJIeNiel  yNpaBIliHHA,
napanenbHo npaioatu. Texnozoris [IIHM ycminrHo 3acTOCOBY€EThCS i Pi3HUX
npobiemM ontumizamii. ¥ 1bOMy HOBOMY MiAXOAl ONTHMAJbHI YIPABIIHCHKI
pIllIEHHs 3HAXOAATh HUIAXoM: 1) crouaTky HaBuaHHs [IIHM mist mporHo3yBaHHS
pe3ybTaTy IOTOKY Ta TPAaHCIOPTHOTO KOy, Ta 2) TMOTIM BHKOPHCTaHHS
HapueHoro I[IIHM pns momryky OaratbOX HACOCHHMX peaiizaliil s MOIIyKY
onTUMalIbHOTO AJia ycmimHa caHauid. EdexktuBnicte HIHM cnoctepiranacs npu
3MiHI (OpMYIIIOBaHHS MpOOJEMH, MEPEKEBOI AapXITEKTYpu Ta aIrOPUTMY
HaBuaHHsi. Ha ceoromui IIIHM pocuTh mno3uTHBHO cebe 3apeKOMEHyBallH,
OCKIJIbKM 4Yac Ha OOpOoOKy AaHUX 3HAYHO CKOPOUYETHCSA, a TOYHICTH OOUYMCIIECHB
3pOCTaE.

Metoro pobotu [65] Oyno 3HAWTH ONTHMAIBHY MEpPEXY MOHITOPUHTY 3
HallMEHIIMMHU CBEpAJIOBUHAMH, 110 3a0e3neuye JOCTaTHE MPOCTOPOBE MOKPUTTS
SKOCTI MIJ36MHUX BOJ. 3a JONOMOIOI0 TPEJACTABICHOTO y pOOOTI METOIY
BUSIBJISIIOTHCS ~ HAJUTMIIKOBI  CBEPJUIOBUHM Yy BXKE€ ICHyIoUld Mepexi. Tyt
TeHEeTUYHUI aJITOPUTM 3aCTOCOBYETHCS MX1/1 ONTUMI3AIlT HA OCHOBI, KOJIM KOKHA
CBEp/JIOBUHA MOHITOPUHTY Ha BOJOJIUI MpeicTaBieHa OlHApHUM OITOM, 100
OLIIHUTH, Yyu OyJe BUOpaHa BIAMNOBIAHA CBEPIJOBHHA MOHITOPUHTY JUISI MEPEXKI.
JIOLIBHICTh 3aIPOIIOHOBAHOTO MIAXOAY OIIHIOETHCA ISl MEpPEXKl MOHITOPUHTY
niJ3eMHUX Boj Oaceitny p. I'emic, kUil € OJHUM 13 HaAWBAXUIMBIIIUX PIYKOBHUX
OaceitHiB Typeuunnu. Pe3ynpTaTv MMOKa3yloTh, 10 3alpONOHOBAHUM IMiAX1]
3HAYHO 3MEHIIY€ KUIbKICTh MOHITOPHUHTOBUX CBEPJJIOBUH 13 BIJHOCHO HEBEIMKUM
BIIXWJICHHSIM MPOCTOPOBOro posnoaury. Kpim Toro, mepexa MOHITOPUHTY
ONTHUMI30BaHAa TAaKUM YHWHOM, IO TOYKM BiOOpY MpoO BHUAAISIOTHCA 3 MEHII
3a0py/IHEHUX paloOHIB Ta BIIOUPAIOTHCA B palloHax 3 OUIBII BHUCOKOIO
KOHIICHTpAII€I0 3a0pyAHIOIOUMX PEYOBUH. TaKuM YHMHOM MOKHA BHIUIATH

OCHOBHI ITIOCH IIpH 3aCTOCYBAHHA I'CHCTUYHOT'O aAJITOPUTMY:


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/genetic-algorithms
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/pollutant-concentration
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— 3MEHIIEHHS KIJIbKOCT1 CBEPIOBUH JJIsl MOHITOPUHTY B ICHYIOYIH MEpexi;

—BUKOPUCTAHHS OJIHOTO Ha0Opy [aHUX TMpO SKICTh MIA3€MHHUX BOJ,
OTPUMAaHUX 3 yCiX CBEP/JIOBUH;

—3MEHIIEHHS]  KUIBKOCTI  CBEpJJIOBUH TMpU  30€peKEHHI JIOCTATHHOTO
MIPOCTOPOBOTO MMOKPUTTS;

— 30epiraHHs CBEp/JIOBUH y OLIbII 3a0pyAHEHUX 00'€KTax MiI3eMHHUX BO/I.

OcCKinbKH TeMa pOOOTH CTOCYEThCS MEPEX1 MOHITOPUHTY MIA3EMHHUX BOJI SIK
JOKAJIbHOTO PIBHSA TaK 1 PEriOHAJILHOTO BBaXKaro, IO JOIUIBHO PO3IVISHYTH YKe
3alpOEKTOBaHI Ta J0OPE 3apeKOMEHIOBaH1 MEPEXKI IEIKUX KPaiH CBITY.

JlocuTh Taku I[IKaBOKO € Mepeka MOHITOPUHTY Mig3eMHuX Box y Kopei [66].
Bona Bkitouae B cebe: HalllOHaJIbHA Mepeka MOHITOPUHTY IMiJI3€MHHUX BOJI;
Mepeka KOHTPOJIIO SKOCTI MiA3EMHHUX BOJ; MEpeka MOHITOPUHTY BTOPTHEHHS
MIJ36MHUX BOJ; CUIChKAa Mepexka MOHITOPUHTY MIJ36MHHUX BOJ; AOUIpHS MEpeka
MOHITOPUHTY MiI3EMHUX BOJI ; ME€peka MOHITOPUHTY MUTHOI BoAU. OCOOIUBICTIO
Takoi MEpeXi € OCHAIICHHS KOXHOI CBEpIJIOBUHU ABTOMAaTUYHUMU
peecTpaTopaMu JMaHUX Ta BIAJAJCHUMH TepMiHadbHUMM Onokamu. Ili mepexi
HaJald HAyKOBI JaHi JUisl po3pOOKH IJIaHIB YNpPaBIIHHA I'PYHTOBUMH BOAAMH Ta
CIIPUSLIIU 3a0€3MEUYCHHIO PECYpCiB Mmia3eMHUX BOJ. OCOOIMBO TaKi CIIOCTEPEKEHHS
3pyYHO MPOBOJIUTH Y TIEPiOA 3aCYXH UM TABOJIKY.

Jlemo moai0HOI0 € Mepeka T1IPOreosIoriYHOr0 MOHITOPUHTY Ha TEpUTOPIi
Uexii. KoHTpoinoe craH BOAM Ha JIep>KaBHOMY pIBHI HalllOHaJIbHA YCTaHOBAa —
UYechkuii rigpoMeTeopoioriyHuid iHCTUTYT. CIoCcTepekHa Mepeka MmodyaoBaHa 13
PI3HOIO MIIITBHICTH CIIOCTEPEKHUX CBEP/JIOBUH, a CaMe:

—cepe/iHs MIIEHICTE — 1 TOUKa MOHITOPMHTY Ha KoxkHi 50 kM?;

—MiHiMaJbHA IIBHICT — 1 TOYKa MOHITOPUHTY Ha KOXkHi 70 KM?,

—MiHIMaJbHa IMUIBHICTh Y HAWBAKIIUBIIINX T1APOTEOJIOTIYHUX CTPYKTypax —

1 Touka MOHITOpUHTY Ha KOXHi 30 KM

. Taka Mepexa I03BOJIIE MPOBOIUTH
riIPOTe€0I0OTIYHUI MOHITOPHUHT SIK Ha JIOKAJIbHOMY PiBHI TakK 1 Ha MiclieBoMy. K 1
y KOpPEHCBHKIN, TaK 1 B YEChKIM MepeXi BETUKUM ILIIOCOM € I0JICHHE BHECEHHS
nanux npo PIIB no 0a3u pmanmx. IlpoBeneHe yuIuIbHEHHS MeEpexki TO3BOJIUTH
SKICHO Ta KOMIUIEKCHO MPOBOAMUTH JOCIIJPKEHHS Ha BCIH TEpUTOpIi KpaiHH, L0

0e3yMOBHO Mae Oe3:114 IepeBar.
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JlocuTh CHUCTEMHO Ta OOTPYHTOBAHO 1O MPOEKTYBAHHS MEPEXi 3a PiBHIMHU
migzeMuux Boj migidnuin y Iloaemm [67]. Ilepmi 3a Bce OyB moBeaeHHUid
KOMIUIEKCHUM EKOHOMIYHMH PO3paxyHOK JIOIIJIBHOCTI TOOYIOBU Mepexi
MOHITOPHHTY Ha TPhOX PIBHAX: HAIlIOHAJIHHOMY PETIOHAIBHOMY Ta JIOKAJIEHOMY.
[Ticns 1poro MpOBEACHWUN CHUCTEMHUN aHai3 Ta 30ip JaHHWX, SKi JO3BOJISITH
KOMITJIEKCHO PO3TJITHYTH TEPUTOPII0, NI TIAHYEThCS MPOSKTYBaHHS Mepexi. Jlis
MiHIMI3alil YIIUJIbHEHHS MOHITOPMHTOoBOi Mepexi y [lombini cnoctepekHi

CBEP/IJIOBUHHU MTPOEKTYBAJIN 32 HAMIPSIMOM MOTOKY MiA3EMHUX BOJ.

BucHoBkm 10 posainy 1

AHami3 CBITOBUX METOJIB IMOOYJOBH MeEpeki MOHITOPUHTY 3a pIBHSIMHU
HiA3€MHUX BOJ IOKa3aB, 110 HAa CbOTOJHI HE ICHYE €IMHOI 3arajbHOi CHUCTEMHU
MoHITOpHHTY. Lle mepur 3a Bce 3yMOBIEHO OCOOIMBOCTIIMH KOKHO1 KpaiHu. [Ipote
TaKWil aHaji3 JO3BOJIUB MMPOBECTU KOMIUIEKCHY OIIIHKY 1CHYIOUOi Mepexi YKpaiHi,
30kpeMa Ha TepuTopii Oaceiiny piuku [lpum’sre. [IpoGrema QyHKIiOHYBaHHS
ICHYIOUOi MEpEeXi 3a CTaHOM MIJA3eMHUX BOJ 3MYIIy€ IIYKaTH HOBI CIOCOOM Ta
METOJY aHaji3y JaHWUX PIBHIB SIK OCHOBU TiAPOreoJIOTIYHOI Ta EKOJOTIYHOT
CTaO1IBHOCTI.

[ToOynoBa HOBOI Mepexl € JOCUTh CKJIaJHHMI MPOLEC OCKUIBKUA TYT BapTo
3BEpTATH yBary Ha LM pan paktopis. B mepury yepry Ha BOJOHOCHI TOPU30HTH,
pIBEHb 3aJISITAHHS Ta PEKUM TIJ3E6MHUX BOJI, OCKIJIBKA TEPUTOPIS TOCHIKEHHS €
JIOCUTHh PI3HOMAHITHOIO B T1JPOTreOJIOTIYHOMY IIaHl. TakoXX MpU MPOEKTYyBaHHI
CIIOCTEPEKHUX CBEPJUIOBUH HEOOXITHO BKJIIOYATH YXKe ICHyroul myHKTH. Lle
J03BOJIUTh 3MEHIIUTH EKOHOMIYHY BapTICTh MPOEKTY, a TakK0X OUIbII TOYHO
aIanTyBaTU MEPEXKY.

OCKUJIbKM Ha PEXHM MiA3EMHUX BOJ BIUIMBAIOTh HE TUIBKU MPHUPOIHI
(dbakTopH, a i1 aHTPONOTEHH1 CJIiJl 3BEPHYTH YBAaru Ha OCHOBHI PEKUMOYTBOPIOIOY1

(dbaxkTopu, iX CTyMHiHb BIUIMBY Ta MO MOXJIMBOCT1 MIHIMI3yBaTH HOTO.
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PO3/11 2

3ATAJIBHA XAPAKTEPUCTHUKA TEPUTOPII JOCJIIKEHHSA

Ha teputopii Ykpainu BuaiieHo 9 pailoHiB piukoBux OaceiiniB: Biciu,
Hynato, [uictpa, IliBnennoro byry, duinpa, pidok [Ipuuopuomop's, Jony, pidok
[Tpuazos's, pivok Kpumy. 3 ypaxyBaHHSM TOTO, IO PIUKH YKpaiHW HAJIEkKaTh /0
KOHTUHEHTAJbHUX PIYKOBUX OaceiHiB, TO iX MOXKHa 3rpylnyBaTd 3a
cy00aceiiHOBUM MPUHIMUIIOM iX T'OJIOBHHMX BOJO CTOKOBHX piduok JlHimpa, [ynaro,
Jony Ta Bicnu.

Crit BUIUIMTH HACTYMHI cyo0aceiHu:

1) paiion Oaceitny piuku JlHimpo — cyOOaceiinu BepxHboro JlHimpa;
Cepennvoro [uinpa; Hwmwxknboro JlHinpa; cy66aceitn piuku Ilpum’ste (p.
[Tpun’sts); p. JecHa;

2) paiion Oaceliny piuku JlyHait — cyO6aceitnu p. Tuca; p. [Ipyt; p. Ciper;
Hwxuboro JlyHaro;

3) pailon Oaceiiny piuku Jlon — cyOOaceiinu p. CiBepcbkuil JloHenp;
Hwxnporo Jlony;

4) paiion Oaceiiny piuku Bicna — cyO60aceiinu p. 3axignuii byr; p. Can.

2.1 ®izuko-reorpagdiuHi 0c00IUBOCTI periony

baceitn p. Ilpun'ste posramoBanuii Ha TepuTopii JIbBiBCchKOi, BomuHChKO1,
PiBueHncekoi, TepHominbchbkoi, XmenpHUIBKOI, JKutommpcpkoi Ta KwuiBchkoi
obnacreit. [1noma 6aceiiny p. [Ipun'ste — 121000 km?. BuTik piku po3ramioBaHui
51°19'59" miBuiyHOi mmpoTH Ta 23°47'25" cximHOi MOBrotH, Ha BUCOTI 344 M.
Piuka Ilpun'ste € TpaHCKOPJOHHOIO PIUKOI YKpaiHM Ta MpOTIKAae mEe 1 Ha
teputopli binopycii. JloBxkuHa piuku y Mexax YKpaiHM CTaHOBUTH 261 KM.
OcHoBHa 4yacTuHa OaceiiHy posramoBaHa B Mexax I[loicbkoi HM30BHHH, IO
MPEACTaBIi€ COOOI0 IMIOCKO-XBWISACTY PIBHUHY 3 HIMPOKUMHU TEPaconoiOHUMU

nommHamu pidok. baceitn p. [lpun'ste € yactunoro Oaceiiny piuku J{Hinmpo (pwuc.


https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D1%81%D0%B5%D0%B9%D0%BD_%D1%80%D1%96%D1%87%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D1%81%D0%BB%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D1%83%D0%BD%D0%B0%D0%B9
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D1%81%D1%82%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%91%D1%83%D0%B3
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%87%D0%BE%D1%80%D0%BD%D0%BE%D0%BC%D0%BE%D1%80%27%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B0%D0%B7%D0%BE%D0%B2%27%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BC
https://uk.wikipedia.org/w/index.php?title=%D0%91%D0%B0%D1%81%D0%B5%D0%B9%D0%BD%D0%BE%D0%B2%D0%B5_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%96%D0%BD%D0%BD%D1%8F_%D0%B2%D0%BE%D0%B4%D0%BD%D0%B8%D1%85_%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%96%D0%B2_%D1%80%D1%96%D1%87%D0%BA%D0%B8_%D0%9F%D1%80%D0%B8%D0%BF%27%D1%8F%D1%82%D1%8C&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%E2%80%99%D1%8F%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%81%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%81%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D1%83%D1%82
https://uk.wikipedia.org/wiki/%D0%A1%D1%96%D1%80%D0%B5%D1%82
https://uk.wikipedia.org/wiki/%D0%A1%D1%96%D0%B2%D0%B5%D1%80%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%94%D0%BE%D0%BD%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%85%D1%96%D0%B4%D0%BD%D0%B8%D0%B9_%D0%91%D1%83%D0%B3
https://uk.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD
https://tools.wmflabs.org/geohack/geohack.php?language=uk&pagename=%D0%9F%D1%80%D0%B8%D0%BF%27%D1%8F%D1%82%D1%8C&params=51_19_59.84760010001_N_23_47_25.710000100003_E_globe:

2.1). bazoBuii crik Ilpumn’sti 3a06e3neuyrors Outbmie 10 Tuc. pidok

35

Ta CTPYMKIB.

Teputopieto YkpaiHM Te4yyTh MpaBl MNPUTOKU. 3arajbHa T1IpOJIOTIYHA
XapaKTEepUCTUKA TEPUTOPIi NOCIIKEHHS HaBeeHa y Tabumi 2.1.
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Pucynok 2.1 — I'igporpadivune paitoHyBaHHSI Y KpaiHu

KiiMatr moMipHO-KOHTHHEHTAJIBHHM, MepeBaXkae M sika 3UMa Ta BOJIOTE JITO.

Haitnmkua TtemmepaTypa moBiTps (Qikcyerbes B ciuHi  (-4,2

-5,1°C).

MakcumainbHi cepeiHi TeMIlepaTypy CHOCTEPIratoThCa B JIITHI MICAL, PI3HULS B

MOKa3HUKaX MK OKpPEeMHUMHM CTaHIlisMH ctaHoBuTh 1,3 — 1,8°C.

Hatireruninie

BJIITKY Ha miBAeHHOMY cxoAl obsacTti (+18,3°C). CepenHbopiyHa KUIbKICTh OMaiB

— 640-700 MM.

Jlnst TepuTOpii TOCHIJKEHHST BIACTUBA TPUBaja BECHSHA MOBIHb Ta KOPOTKA

JITHSL MeKeHb. KOXHOTO pOKy uepe3 psICHI JOIII Y MICHEBUX plUKax MiJHIMAETbCA

piBeHb BoH, 1110 15-20 cM/mo0y, iHomai mocsrae i 10 40 cm/no0y.

[pyHTH B OCHOBHOMY JE€PHOBO-IIII30JMCTI Ta JIiCOBI IPYHTH CYIIIIAHOTO i

MIIAHOTO CKJIaAy, YacToO IMiJACTUJICH] TIMHAMH. [HOI TparuisiFoThCs Cipi JIICOBI Ta

SCHO-CIpl JIICOBI TPYHTHU. 3aBISKH BHUCOKIA (iIbTpalifiHIA 3AaTHOCTI TPYHTIB,

CKJIaJl TTOBEPXHEBUX IOPiJl BU3HAYA€ iX BHUCOKY (IIbTpalllifHy 3/IaTHICTh 1 Mae
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BEJIMKE 3HAYEHHS JUIA IM1136MHOTO KUBJICHHSI PIYKU Ta ii IpuTOK. PiBHI IpyHTOBHX
BOJI 3QJIATal0Th HA TJIMOMHI MEHIIE OJTHOTO MEeTpa BiJl MOBEPXHI, 1110 0OYMOBJICHO

ICPCBaA)KaHHAM KIJIBKOCTI Ol'IaI[iB HaJl BUIIApOBYBAHHIMU.

Tabnuusg 2.1 — 3aranpHa TiIpoJioTiuHa XapakTepucTuka 6aceitny p. [Ipumn’atb

No Hassa Hpuroxa [IpoTsKHICTD, ILroma [lopiunuii
T pIUKH p.’ KM B°H°3a6°§y CTIK, M3/
[Tpun’sTh THC. KM.

1 Bbparnika npaBa 179 27178 24
2 Becenyxa npaBa 69 940 4,3
4 BuxiBka npaBa 81 1272 2,6
5 ['opuHb npaBa S77 27700 110
6 XKonons npasa 113 1460 4.8
7 | Kopoctsinka npaBa 42 477 2,3
8 [Tpun'ste — 261 68,366 450
9 Caxan npaBa 34 348 2

10 | CnoBeuna npaBa 158 2670 120
11 CrtBura npaBa 178 5440 4.2
12 Crup npasa 483 13130 45
13 Croxin npaBa 188 3125 4,8
14 Typis npaBa 184 2900 4,8
15 Y6opTh npaBa 292 5820 23
16 Yx npasa 256 8080 20
17 Hup npasa S7 507 150

baceitn piuku [lpun'atb TepuTOpiaNibHO BIJHECEHUW JI0 MPUPOJIHO-
3amoBiIHOTO (QOoHIY YKpaiHW, OCKUIBKM CTaHOM Ha ChOTOJIHI BIH € OJHUM 13
Hai3a00I0YeHINMX Ha TepUTOpli YKpaiHU 1 MPUPONHI 3amjiaBu 30€periivch y

NepBUHHOMY cTaHi. Yepes 11e Ha TepuTopii OyJI0 YTBOPEHO T1IPOJIOTIYHI MapKu Ta
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3aKa3HUKU, 110 OXOPOHATHCA 3aKOHOM. OCHOBY IIMX NPUPOIHO-3aMOBITHUX 30H
CTaHOBJISITH 00JI0TA.

OxpiM 3a00JI04eHHX TepuTopiii, OaceitH p. [lpum’sTh XapakTepuzyeThCs
HAsBHICTIO 03€p, 30KpeMa 1 KapcTOoBUX. B OCHOBHOMYy o03epa po3TalioBaHi B
3ariaBax pivyoK, YTBOPEHUX MOBEHEBUMHM Ta MABOJKOBUMU BOJIAMH, KUBJSATHCS 32
paxyHOK BOJJOOOMIHY 3 PIUKOIO.

Ha kapcToBHX TepUTOPISX MiJ3€MHI Ta MOBEPXHEBI BOAM CKIAAAIOTh €IUHY
nuHaMiKy cuctemMu. CkJajgHa TMiJ3eMHAa MeEpeXka Medep 1 KaHalllB IOJIETIIY€E
MepeCcyBaHHs BEJIMKOI KUIBKOCTI BOJM 3a BIJIHOCHO KOPOTKI TPOMIKKH Yacy.
[IIBuke nepemilieHHss BOJU TaKOK MPU3BOAMTH 10 BUBITPIOBAHHS Ta €PO31MHUX
MPOIIECIB 1 JO3BOJISE€ MIBUAKO MEPEHOCUTU BIIKIIAJICHHS 1 CTIK Ha BIJICTaHIi, SKl
HEMOXJIMBI JJI1 TpaH3UTy Ha TmoBepxHl. KapcToBi o03epa KUBIATHCA
aTMOC(EepHUMH OIIalaMU, TIOBEPXHEBUM CTOKOM 1 M1JI3EMHUMHU BOJaMH.

VY 1968 pomi OyB ctBopenuit I[lomicbkuit mpupoaHUNA 3amOBITHUK. MeToro
CTBOPEHHSI TaKOro 3aloBiAHMKA OyJ0 30€peKeHHS B NPUPOJHOMY CTaHl
J1c000TOTHUX KOMIIJIEKCIB.

[InanyBaHHS T1IPOTr€OEKOJIOTIYHUX JOCHIKEHb 3/IIMCHIOETHCS 3a €IUHO
NPUMHATOI CXEMOI0, IO mepeadadae MocaigoBHE iX mpoBencHHsS [68]. lana
TEPUTOPisl BHMAarae TMEpIIOYEPrOoBOrO pO3MISIy Ta aHamizy, y 3B’SI3Ky 3
VHIKQJIBHICTIO 11  reorpaiyHOro  TMOJOXKEHHS 1 yMOB  (popMyBaHHs
TIPOTEOJIOTIYHOTO PEXKUMY, a TaKOX 13 aKTyaJllbHHUM JOCBiIoM bimopyci, ae
noAi0H1 3aX0/U BxKe OyJIM YCIHIIIHO MpoBeeHi [43].

OpaHuM 13 OCHOBHUX TIPUHIUIIIB YMPaBIIHHS BOJHUMHU peCcypcamu Yy
OUIBIIOCTI PO3BUHEHUX KpaiH € 3IIMCHEHHS MOHITOPUHTY 1 TEpUTOPIaJIbHOIO
VIOpPABIIHHSA Ha PIBHI PIYKOBOro OaceilHy, a He aJMIHICTPATUBHOI TEPUTOPII.
baceliHOBUI1 MpUHIMI YNpaBIiHHS OOIPYHTOBYETHCS €IHICTIO ITOBEPXHEBUX 1
MIJ3EMHUX BOJ Y Mexkax piukoBoro Oaceiiny. OcoOnuBYy yBary MNpUIUISIOTH
TPAHCKOPJOHHUM OaceifHaM, pO3TAIllOBaHMM Ha TEPHUTOPIi KUTBKOX nepxkaB [43,
69]. Teputopis piuku [lpun’aTh € NpuUKIaAOM TPAHCKOPAOHHOI CHUCTEMH, IO

MpoTikae B Mexax Ykpainu ta binopyci.
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i PiukoBa Mepeka G
® O6nacHuii LEHTp — 0 p Baceiin piuku ITpun'sats

® CroctepesxHi cBepIOBUHM | — — — | Bosnora Ta 3a60s1049€Ha
hisi== { TepUTOpis Cy00aceiinm piuxu [Tpun'stsb

Pucynok 2.2 — Cxema po3TairyBaHHs CIIOCTEPEKHUX CBEPAJIOBHH 332 CTAHOM

nia3eMHUX BoJ JlepkaBHO1 peKUMHOI Mepexi cyobaceiiny p. [lpun’satb

Ha puc. 2.2 300paxkena Tepuropis mociimkeHns. LiTbHICTE crocTepekHOl
MepexXi I JOCTIKYBaHOT TepUTOpli CTaHOBUTH MpuOIM3HO 1 myHKT Ha 1700
KM%, TOmi sIK I Teputopii Bimopyci cepemHs minbHicTH — 1 Tigporeosoriuna

2

ceepaiioBuHa Ha 500 kM, a 30kpeMa mnsa Outopycbkoi wactuHu Ilpum’sti — 1

2, HeoOXigHO BIAMITHTH, INO 3TiHO PEKOMEHMALH 00

nyHKT Ha 700 km
BEJICHHS T1POre0JOTIYHOTO MOHITOPUHTY B kKpaiHax €C, UIIIbHICTh CIOCTEPEKHOT
Mepexki MOBUHHA CTaHOBHTH 1 myHKT Ha 20-25 kM2 s sSKiCHOT Ta KibKiCHOI
OIIHKK PECYpPCIiB MiA3EMHUX BOJI, CTATUCTHYHO OOIPYHTOBAHOTO MOJICTIOBAHHS 1
e(EeKTUBHOTO KOHTPOJIO MPOILIECiB, 110 BIIOYBalOThCS Yy MiJI3eMHIN Tiapocdepi
[70].

Ha cporognimuii nenb, iHdopmaliiHa 0a3a JaHUX ACPKABHOI CHUCTEMH

MOHITOPUHTY Tmig3eMHux Boj 3a ganumu  JIHBIT «['eoindopm» MicTUTH

iHpopmManiio mpo 41 cHnocTepekeHy CBEPAJIOBHHY B MeXaxX JOCHIIKYBaHOT
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TepUTOpii cepen IUX CBepAoBUH 14 mpoOypeHi Ha BOJOHOCHUN TOPU3OHT
IPYHTOBMX BOJl 1, BIAMOBiAHO, 27 — Ha MDK IUTACTOBl TIJA3€MHI BOJIH.
CrhiBBITHOIIIEHHS] MDK CBEpAJOBUHAMU 3 MPUPOJHUM 1 MOPYIIEHHUM CKJIaJae
BimoBimHO 16 1 25. HeoOXiMHO BIAMITHTH TaKOX HEPIBHOMIPHICTH PO3TAITyBaHHS
ICHYIOUUX IYHKTIB MOHITOPUHTY, OUIBIIICTh 3 SKHX PO3MIMICHI B MeXax
BO1000MiHHOTO cyO6aceitny mputoku ['opunpb (/I-1-1), Tomi sik y cyOOaceitHax
Yo6opri, Y  Tabmn.

Vxka wMepexxa MpaKTUYHO BIJCYTHS. 2.2 mpejacTaBieHa

XApaKTCPUCTHKA 3a piBHfIMI/I HiI[SGMHI/IX BOJ.

Tabnunsg 2.2 — Xapakrepuctuka 6aceitny p. [Tpun’ st 3a piBHIMU M1I3EHMHUX

BOJI
> = s s = -
m m " " . 2 . m ,':\
»= jas) = O w = " B <
3 °s| o¥E | wEE| &% |8% |zE2
= O T o0 1:(§§ == < A < o 2 o 9 .
o © o = 9 S w 92w = & = E = ﬁg.za
~ > $ .| %EE DEE H S 5 S E a'd
< Sqer O .= v O ¥ 3 L o v E Z 2z
=4 ) = T S T &9 & 2
3 5 2 =g 3F |S;& ° &
as @) 5 & = —
JI-1-5 | Oacein Jbsu - | gq 0,25 189 | 15026 | 151,24
CrBuru
JI-1- | Oaceiin Yoopri |, 44 0,73 394 | 19317 | 19590 2
- [lepru
Oaceiin
N-1-p | Bwxiskm- 2,43 1,57 3,43 161,39 | 163,82 9
Typii -
Croxony
1-1-3 | 6aceitn Ctupi | 5,76 3,52 8,13 194,70 | 200,46 4
JI-1-4 | Oaceiin Topuni | o, 3,59 5,65 179,13 | 183,75 14
- Ciiyui
Oaceiin
1-1-7 | CrnoBeunu Ta 2,01 0,54 2,64 151,79 153,80 1
JPpiOHUX PIYOK
JI-1-8 | Gaceiin Yxa | 1,88 0,70 3,11 196,43 | 198,31 2
Oaceitn o3epa
J-1-1 | [ypeeKoroTa |y 4p 0,34 3,0 145,7 150,3 0
Typcbkoro
KaHaly
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2.2 3arajnbHa XapakTepucTHKa yMOB ()OpPMYBaHHSI TiporeoJiorivHoOro
peKUMY TEPUTOPIL JOCTiKEHHS

Teputopiss Ykpainu Mae CKIagHy TEKTOHIYHY OYyIOBY, sika copMyBajacs
IOPOTSATOM TPUBAJOi TeoJoriuHoi ictopii. binpma wactuHa Tepurtopii Ykpainu
HaleXUTh 10 CXITHOEBPOINEUCHKOI MIaThopMH, sKa Mae JaBHIA KpUCTATIUYHUN
¢ynnament. Ha miBHOWi Ykpainu po3zramoBana [lomicbka HHU30BHHA, IO Mae
noxwi 0 piuok Ilpumn'sari 1 Juinpa. Bucotu ii He nepeBuinytoTs 200 M, TIIbKH
CnoBeyaHChbkO-OBpYLBKUNA KpSIK, IO € TPUIIAHATAM OJOKOM YKpaiHCHKOTO
nuTa, migHiMaeTees 10 316 M. Ha Ilomichkiii HU30BUHI € T'ycTa piuKOBa CiTKa.
JinsHKM MDK pIYKaMH MaloTh IJIOCKOXBHWJIACTY TMOBEPXHIO Ha SIKil € ropOu 1
sHmkeHHA. B ocHoB1 Ilomicbkoi HH30BHHH J€XaTh Ha 3axoll — BoauHo-
[Toxinbchka MIKTa, y HEHTPAIbHIN YaCTUHI — YKPAiHChbKUM KPUCTAIIYHUMA 1ITUT. Y
MeXax TEpPUTOpii JTOCHIIKEeHb MOIIMPEHI I’ATh TUIIB piBHUHHUX JlanmmadTHi
rigporeosnoriyni komriekcu (JITTK): 1) 1a(1)1, 2) 16(2)1, 3) 6a(11)2, 4) 66(12)2,
5) 13(24)2. Ocranns mudpa cBiquuth mpo Te, mo aaxi JITTK € HaliMeHIT cXuIbHI
710 3a0py/ICHb.

YKpaiHChbKUI HIUT € MITHATO AUISTHKOIO miaTdopmu. Kpucraniydi nopoau,
10 MOT0 CKJIa/Ial0Th, MOKHA MMOOAYUTH B TOJMHAX PIYOK, € BOHU YaCTO BUXOSThH
Ha moBepxHio. II[UT cknajgeHuii HalJaBHIIMMU TipCLKMMH TIOPOJAMH. IX Bik
CTaHOBUTH 3,5-4 mMipa. poki. Lle rpaniTu, THEHCH, KBaplUTH, MICKOBUKUA Ta 1H.
JlokeMOpiiichka TIOBEpXHS IIMTAa € HEPIBHOIO, 11 MEpEeKpUBa€ MOTYXHA TOBIIA
Magae030MChbKUX, ME3030MChKUX 1 KaMHO30MCHKUX OCAJOBUX TIPCHKUX TMOPI/I.
YKpaiHChbKUN IUT PO3OUTHI TYCTOI0 MEPEKEI0 MIHOMHHUX PO3JIOMIB Ha OKpEMI,
3MIIIEH] OJWH BiJHOCHO OJHOTrO, OJIOKM. 3 pO3JIOMaMH TIOB'sI3aHa OUIBIIICTh
PIYKOBUX JIOJIHH.

VY Mexax YKpalHChKOTO IUTA MiA3€MHI BOJM PO3BUHEHI B TPIIIIMHYBATIH 30H1
KPUCTAJIIYHUX TOPIJ 1 MPOJAYKTIB iX PYyMHYBAaHHS, & TAKOXX B OCAJOBUX MOPOJAX
Kpelau, TajeoreHy, HEOTeHy Ta aHTPONOTeHYy, BOJ030aradeHiCTh SIKUX ITYyXkKe
pizHoMmaHiTHa. OCHOBOI0O 1751 (OpMyBaHHS 30HM AKTHBHOI TPIIIMHYBATOCTI B

KPUCTAJIIYHUX TOpOAAaX JOKEMOpII0 € ME3030UChbKUN TeOCTPYKTYpPHUH IUIaH
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MOB'SI3aHUN 3 TEKTOHIYHOIO NISUTBHICTIO B CepeiHiil Ta mi3Hiil kopi. HaiiOinbia
TPIIIMHYBATICTh 1 OOBOJHEHICTh KPUCTAIIYHUX MOPIJT MPOCTEKYETHCSA 0 TIUOUH
70-150 M, HMKYE TPINIMHYBATICTh CYTTEBO 3MEHIIYETHCS, KOHIEHTPYIOUUCH B
OKpPEeMHX 30HaX TEKTOHIYHHUX TOPYIICHb. BOJOHOCHWN TOPU30HT TPINTUHYBATOL
30HM KpUCTaJIYHUX TIOpiA Maibke Ha Bcid Teputopii VI  mmpoko
BUKOPHCTOBYIOTh [IJII BOJIONIOCTAYaHHS, HE3BAKAIYM Ha T, M0 OKpeMmi
cTpaTurpadiuHi KOMIUIEKCH MOPiJ] He B1I3HAYAIOTHCS BUCOKOIO BOJ1030araueHicTIo.
Excrnmyaramiiini pecypcu miazeMHuX Boja y Mexkax YII 3aramom HeBenuki 1
pO3MOITIEHI HEepIBHOMIpHO. BOJAOHOCHI TOPU30HTU OCaJOBHUX BIAKIAIIB MalOTh
MPaKTUYHE 3HAYCHHS HA OOMEKEHUX JUISTHKAX.
Bonuno-Iloainschbka minTa 3HAXOAUTHCS Ha 3axijJ BiJ YKPaiHCHKOIO IIUTA,
JIe 0CaJIOBUI KOMILJIEKC BIAKIIAIB MPOTEPO3010, HUKHBOTO MAjIe0300 Ta ME303010
3aJIsra€e Ha CKJIaa4acToMy KpuctainiyHoMmy dyHaameHTi. CkiagHa B TEKTOHIYHOMY
BIJIHOIIEHH] CTPYKTypa, sKa pO34ICHOBaHA HAa OKpeMi OJOKM po3joMamMu
CyOMEpHUIIOHAIBHOTO Ta CYOIIMPOTHOTO HAMPSMKIB, 1O SKUX BiJI0yBaJIKCh
IHTpY3il Ta BUIWBU 0a3aJbTOBUX JIaB. Y MICIIX HETJIUOOKOro 3ajsiraHHs
(byHIaMEeHTy, MEPEBAKHO B MIBJEHHO-CXI1JIHIA YacTHUHI Oaceiny, 10 ramounu 300—
350 M mommpeHa 30Ha MPICHUX BOJ| y MPOTEPO3OMCHKHUX, MaNe030MChKHUX (32
BUHSITKOM  KaM SHOBYTUIBHUX),  BEPXHBO-KPEHIOBHX,  HEOTCHOBHUX  Ta
aHTPOIMOTeHOBHX BiakIanax. OkpeMi YaCTUHHU OAaceiHy BIAPIZHAIOTHCSI MIXK COOOI0
OCOOJIMBOCTSIMH BOJIOBMICHMX TOpPIJl, YMOBaMHU >KHBJICHHS, B3a€EMO3B’S3KOM 1
PO3BaHTAXKEHHSAM TIJI3€MHUX BOJI YCI€i TOBIII OCAJAOBUX BIAKIAAIB. Mixk
M136MHUMH BOJIAMU IIMX BOJIOHOCHHUX TOPU30HTIB ICHYE TiIpaBIiYHUMN 3B’ SI30K. Y
HEeHTpadbHIM 1 3axigHid uactuHax BomauHcbko-I1ogiabChKOro apTe31aHChbKOTo
OaceliHy, e KpUcTallyHui GyHAAMEHT 3ajsirae Ha TIMOUHI 0 5 KM, 30HA MPICHUX
BOJI 3HAYHO MEHINA 1 CIOCTEPITAEThCS TUIBKU y BEPXHIN TPIMIMHYBATIA TOBIIII
CEHOH-TYpoHY 70 TiOuru 100 M, a TakoXX y HEOT€HOBUX Ta aHTPOIOTCHOBUX
BiKIagax. Maibbke BCl BOJIOHOCHI TOpu30HTH BommHchko-Ilomimbehkoro
apTe31aHCHKOTO OAaCeHy BUKOPUCTOBYIOTHCS ISl BOAONIOCTa4aHHs. Iyt miBHIYHOT

yactuHu  Bomuno-Tloginscekoro Oaceiiny XapakTepHe JesiKe 3HUKEHHS
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3HIKEHHIO a0COJIIOTHUX BIAMITOK 3€MHOI MOBEPXHI B HAMpPSIMKY BiJ HaWOLIbII
MPUITIHIATUX MBHIYHUX JUISHOK [1011IbChKOT BUCOUMHM 10 JOJUHHM p. [IpuIl'aTh.

3axinHa yactuHa [lomiccs ckiaaeHa, B OCHOBHOMY, MEPresisiMU, KpEeU1010 Ta
MICKOBUKAMHM, SIKI YTBOPIOIOTH TOpOMCTI MiABUIIEHHS. binbmricte TepuTopii
HU30BHHM (hOopMyBasiacs MiJ| BIUIMBOM MAaTEPUKOBUX 3JICJIEHIHb 1 TOMY CKJIaJleHa
MiCKaMH  BOJHOJIbOJOBUKOBOTO Ta PIYKOBOTO TOXOMKeHHs. [loBepxHs il
HErNIMOOKO Topi3aHa, pIBHUHHA, alie YCKJIaJHeHa MOPEHHMMH ropOaMu Ta
JTIOHAMH.

Sk yxe 3a3Haualioch, Ha CHOTOJAHI IS TPOBEJCHHS aHaji3y PiYKOBOIO
OaceitHy moTpOiHO BU3HAUUTU MacuBH mig3eMHux BoJ (MIIB). Busnauenns MIIB
€ HEBII'€EMHOI0 YaCTHMHOIO aHA3y XapaKTepUCTUK paloHy OaceilHy piukw,
MIPOBOJUTHCS IS JIETAIbHOI XapaKTEPUCTHK CTAaHY MOBEPXHEBUX Ta IMII3EMHHX
BoZ. OCHOBHUMH eJieMeHTaMu € reorpadiyHi Ta TIIPOJOTIYHI MOKA3HUKH, SIKI
MICTATHh 1H(QOPMALIID PO OCHOBHUM AHTPOIOTCHHHMI BIUIMB HA KUIBKICHUU Ta
SKICHUM CTaH TOBEPXHEBUX Ta IMJI3EMHHX BOJ, @ TaKOX KIJIbKICHI, XIMIYHI Ta
(b13UKO-XIMI4HI TOKa3HUKH.

Bignosinno ao (126) y Oaceiini piuku [lpun’sate BUAULAIOTH 14 MacuBiB
nmig3eMHUX Boj, 4 y Oe3HamipHuX Topu3oHTax 1 10 y HamipHMX BOJIOHOCHHX

ropuszoHTax (tadi. 2.3)

Ha puc. 2.3 300paxkeHa KapTa BOJOHOCHUX TOPH3OHTIB OaceiHy pIUYKU
[Tpun’st. 3a NPUYpPOYEHICTIO [0 PI3HUX TEOJOoriyHUX QopMmaiiii Ta 3a
XapakTEePOM PEKUMY B MeKaxX TEpUTOpli JOCHIHKCHHS BUAUISIOTHCS JBa
TiIPOTE€0OTIYHUX TOBEPXH, SKI 3a T1APOJAMHAMIYHMUMH O3HAKAMH MOXYTh OyTH
BIJIHECEHI JI0 30H aKTUBHOTO Ta YIOBUILHEHOTO BOJOOOMIHY.

Y BepxHbOMY IMOBEpCl HAWOLIBII CHOPUSTIMBI YMOBHU [JIi 1HTEHCHBHOTO
BoJ00OMiHYy. Came 30Ha IHTEHCHBHOTO BOJOOOMIHY 1 € MEXEeW JaHOTO

nocurmxeHHs. Le paifoHu 3 po3wieHOBaHUM penbeOM Ta TYMITHUM KIIMATOM.



Tabmuis 2.3 — XapakrepucTrka rpyrn MacuBiB MiA3eMHUX BoJ Oaceitny p. [Ipun’To

43

I'pynu macuBiB mig3eMHHUX BO Oe3HamipHUX TOPU30HTAX cyo0aceiny p. lpun’arh
py 1 ay P P Y yp.-1ip

OO0’ enHaHUM KO

Minepanizaris r/nm3

MIIB Koz rpynu MIIB I'pynu MIIB JliToJiorist BOAOBMICHUX MOPIT
UAMS5.1GWO0001 | UAMS.1.4Q100 ['pyna MIIB y 69HOTHHX yeTBepTUHHUX | Topd, J'IiHSI/I.,Z[p.i6Ij1036pHI/ICle/IX TICKIB, 0,1-0,7
BiJIKJIaax CYITICKIB 1 CYTJIMHKIB
r MIIB i 1-1,7
UAMS5.1GW0002 | UAMS5.1.4Q200 pyta B ATOBIATIBIIN Ticku pisHO3EPHHCTI 0.1,
YeTBEPTUHHUX BiJIKIIaax HCO3, Ca
I'pyna MIIB y BogHO-150I0BUKOBUX [Ticku pi3HO3EPHUCTI 3 MPOIIAPKAMH 03-18
UAMS5.1GW0003 | UAMS.1.4Q300 26 ¥ BOHEOTIBOA PISHO3ED POTEp HCO3, HCO3-Cl, HCO3-
YEeTBEPTUHHUX BiJIKJIaaX CYIIICKIB, CYTJIUHKIB
S04 Ca
I'pyna MIIB y BogHO-T5OJOBUKOBHX Ta ITicku 3 mpomapkamMu CyIicKiB, 0.3-0.7
UAMS.1GW0004 | UAMS.1.4Q400 €0JI0BO-/ICITIOBIaJIbHUX YEeTBEPTHHHUX CYTJIMHKIB, CYIICKH, CYTTIMHKA HC Oé C,a Mg

BIJIKJIaIaxX

JIECOTIONIOHI

MacuBH nmia3eMHHUX BOJ i

rpyly MacHBIB MiA3eMHHUX B0/ y HAIipHUX BOJOHOCHUX rOpu30HTax cyb0aceiiny p. Illpun’ars

UAMS.1GW0006

UAMS.1.4Q600

I'pyna MIIB B cepennbo-
BEPXHbOUYETBEPTHHHUX BIJKJIa/1aX

Pi3HO3epHHUCTI MiCKU 3 IpOIIapKaMu
CYIICKIB 1 CYIJIMHKIB, MICKH 3
rajibKoIo 1 IpaBieM

1,0-HCO3 Ca,
1,8-2,0- SO4, HCO3-S04,

UAM5.1GW0010

UAMS5.1.4N300

MIIB y TepureHHo-kapOOHATHUX
BIJIKJIaJIax capmary

[Ipomrapku BamHsKiB, CKOBHKIB,
TTICKIB

no 0,8, HCO3 Ca

UAM5.1GW0012

UAMS.1.4P200

I'pyna MIIB y Tepurennux Biakiaaax
€OLEHY

[Ticku pi3HO3EPHUCTI 3 MPOIIAPKAMH
MICKOBUKIB, aJI€BPOJITIB, TJIHH

1o 1, HCO3 Ca, Ca-Mg,
Na, Ca-Na, monexkynu
HCO3, Cl Na




44

I'pyna MIIB y TepureHHux Biakiamax

[Ticku pi3HO3EPHUCTI 3 MPOIIAPKAMH

mo 1, HCO3 Ca-Na, Na-Ca,

UAMS.1GW0013 | UAMS.1.4P300
MajeoreHy MICKOBHKIB, TJIMH, OypOro BYT1JUIS S04-HCO3, CI-HCO3
) ) ) 0,07-0,7, crpokaroro
MIIB
UAM5.1GW0014 | UAMS.1.4K100 y KapOOHATHUX BijiIazax CYTIMHKH, CYMICKH, MICKIL, XiMIHOTO CKITaTTy
BEPXHBOI Kpeiiu eJTIOBIaJIbHI TOPOTU

UAMS5.1GW0018 | UAM5.1.4K200 | MIIB y TepureHHUX BiIKJIaaax CEHOMaH Hicicn, mickopiic 13 npoLIapkamit 0.3-16

' o y1ep She y KpPEMEHIB, BAIIHSKIB HCO3 Ca, Ca-Mg
Coviia MIIB B Te0HNeHHIX BiAKIATAX [Ticku ApiOHO- 1 TOHKO3EPHHUCTI, 0,3-0,7, HCO3 Ca-Mg, Ca-
UAM5.1GW0019 | UAMS.1.4K300 by 3 ARan MICKOBUKH 3 MPOIIApKaMH TIIHH Na, HCO3-SO4 Na
anb0-cCeHOMaHy .
(BepxHS 4acTUHA TOBIII)

I'pyma MIIB B TepureHHux Biakiagax [Ticku pizH HUCTI, MCKOBUKHU 0.2-0,6

UAM5.1GW0021 | UAMS.1.41100 | P cpure S CIEH PISHOSEPHHET, TCKOBHICH, HCO3 Ca, Na-Ca
CepeIHbOI I0pU AJIEBPOJTITH
MIIB B edy3uBHO-TEpHTE opona [Timano CTi mopo elina 0.3-05
B WBHO-TEPUTEHHUX TT X HO-TJIHHHUCTI 1T 1, Kpei
UAMS5.1GW0025 | UAMS.1.4PE100 y b pol HHAHOTH PO, KperAa, HCO3 Ca, Mg, Na
JOKeMOpito Mepreib
UAM5.1GW0026 | UAMS.1.4AR100 prna. MIIB B 3(?H1 TlefI/IHYBaTOCTl TplmHHyBaTl IpaHiTH, THEHCH, 0,3-1,0
KPUCTAJIIYHUX MTOP1]] apXEN-IIPOTEPO3010 MITMaTHTH HCO3 Ca
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VYMOBHI MO3HAYEHHS

@ ITomiroH HoCaiKEHHS

Bo1oHOCHHMI KOMIUIEKC CepeJHbOMIOLEHOBUX BIIKIIa/I1B

M BotoHOCHHIT TOPU30HT CEPEIAHBOYCTBEPTHUHHUX
03EpPHO-JIbOIOBUKOBUX BiIKJIAIIB

% BoaoHOCHH KOMILJIEKC BEPXHBOYETBEPTUHHUX
: 03CpHO-ATIOBIAJIBHUX BiJIKIIAIIIB

|:| BononocHuii ropUu30HT BEPXHbOUETBEPTUHHHUX
QTIOBIAILHUX BiOKJIAAIB MEPIINX 1 APYTUX HAI3aIUIAaBHUX TEpac

M BononocHuii ropu30HT cepeIHbOUYETBEPTUHHUX
BOJHO-JIbOJOBUKOBUX BIJIKJIZIa/TiB

BoaoHOCHHI KOMIUIEKC €OLIEHOBUX BIAKJIAIIB

BozioHocHa 30Ha TPIIMHYBATOCTI KPUCTAIIYHUX MOPIJT JOKEMOpito

BosioHOCHHI TOPHU30HT ATFOBIATBHUX BIZIKITAIiB

Pucynox 2.3 — BogonocHi ropuzonTu 6acetiny p. [Ipun’sth

AKTUBHIA MHUPKYJAIl TA3EMHUX BOJ| CHPHUS€ BHUCOKA TYCTOTa PIiYKOBOI
Mepexi — 10 0,6 KM/KM? Ta HasBHICTh KUIbKOX BUCOTHHMX CTYIEHIB JPEHYBaHHS
TApOreoJIOriYHUX MACHBIB Ta MIIAHUHN CKJIaJl YeTBEPTUHHUX BOJHOJIHOIOBUKOBUX
BIJIKJIAJIIB, OCKUIBKM B OJHOPIJHUX JIETKONPOHUKAIOUHUX TMOPOJaX YMOBHU [IJIst
dbopMyBaHHs 30HU IHTEHCHBHOTO BOOJIOOOMIHY € HecHpusaTIuBUMU. JlaHa 30Ha
JOCUTh YyTJIMBa 0 BCIX 3MiH, fKi BimOyBawThCs B atomocdepi — 3MiHa
TEMpepaTypu Ta TAWCKy, KUIBKICTh Ta PSACHICTH OMajiB Ta iH. B 3amexxHOCIT BiX
3MHI NPUPOJHUX (PAKTOPIB MOXKIMBA 1 3MiHA SIKICHOTO CTaHy 1 TeMmIepaTypu

mig3eMHNX BojA. Himkdye posramoBaHUil TiApOTeOJIOTIYHUNA TOBEPX, B SKOMY
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MOLIMPEH] TPIIUHHO-HAMIIPHI BOAU. ['0OIOBHUMH KaHajJaMH pyXy MiJI3eMHHUX BOJ €
30HU TEKTOHIYHUX MOPYIIEHb.

Y Mexax VYKpaiHCBKOro mIMTa BUIUISIOTHCS BOJOHOCHI TOPU30HTH B
YETBEPTUHHUX BIAKIAAaX, IMICKaX 1 BalHAKaX HEOTeHy, MIIIaHUX PI3HOBUIAX
najgeoreHy, Kpeuau, KpPUCTATIUYHUX MOpoJax JAOKeMOpil0 Ta MpOAYyKTaxX ix
BUBITproBaHHA. Cepejl HUX MEepIIoYeproBe 3HAYCHHS ISl BOJIOMOCTAYaHHS MalOTh
TPIMHAI BOAM HAWJABHINIUX I1HTPY3WBHUX KOMILIEKCIB 1 TEKTOHIYHUX 30H
MacuBy. B ocaioBux mopojax HailOUIbII MEPCHEKTUBHUMU ISl BOAOIIOCTAYaHHS €
BOJOHOCHI TOPU30HTH Oy4allbKMX BIJKJIAJIIB LIEHTPAJIbHOI YaCTUHU Y KPAiHCHKOTO
IIUTa, CApMATChKUX BaMHSKIB 3aXIJHUX PAaNOHIB 1 (PIIOBIOTIAIMHUX BiAKIaAIB
MIBHIYHUX PAOHIB MacHUBY.

[liBHiuHa yacTMHa OaceliHy  XapaKTEepPU3YETbCS  YITKO  BHUPAKEHUM
IHBEpCIMHUM CITIBBIJTHOIICHHSM oporpadii 1 TEKTOHIKHA, TOOTO BiJPI3HAETHCA
PI3KOI0 HEBIAMOBIAHICTIO MK HOro CTPYKTYPHUMH TPAHHUISIMU 1 TPAHUISIMU
BOJOOOMIHHUX OaCEiHIB MOPIB 1 BEJIUKUX PIYOK.

Opniero 13 OCHOBHUX  ocobOnmuBocTedl  MopdocTpykrypu  BommHo-
[Tominbebkoro OaceilHy MoJsirae 'y HasgBHOCTI CKJIQJHOIO  CYOIIMPOTHOTO
niBHIYHOTO ycTynmy I[loMibChbKOTO MIAHATTS, KUK B SKOCTI BOJOJUIY IOJIIHB
TEpUTOpI€ HA JABa OAaceHU CTOKY MOBEPXHEBUX BOJ — MIBHIYHUN Ta MiBACHHUN. B
MEepPIIOMY BUTPUMYETHCS TOJIOBHUN HAMPSIMOK CTOKY P1Y4OK HA MIBHIY — 3axigHUN
byr Ta mputoku [lpun'sri, a B ;pyromy — Ha miBneHsb, [liBgennuit byr ta nputoku
p. Huicrep.

JKuBJICHHSI TIaJICOTEHOBOTO BOJOHOCHOTO KOMIUICKCY BiOYBA€ETHCS B MEKax
Bonuno-IToainschkoi BucounHn 1 YKpaiHCHKOTO MAacuBY TPIIMIMHHUX BOJ, SIK B
pe3yabTari iHQIBTpalii aTMocpepHUX OMaaiB 1 BOJ MICIEBOTO MOBEPXHEBOIO
CTOKY Ha TUIOII BiJICOJIOHEHHS TIOP1J] HEOTeHy 1 maneoreny (6aceitau p. p. Ctoxis,
['opunsb, Typ's) Tak 1 MUIIXOM TEPETIKaHHS BOJ 3 BHINE3AJISATAIOYNX BOJOHOCHHUX
TOPU30HTIB YETBEPTHUHHUX BIAKJIAAIB B MICISX 1X HaAJISATaHHSA Ha 1HIIINA 4YacTHHI

HJIOHIi IMOIMPCHHA BOAOHOCHOT'O KOMIIJICKCY.
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YMOBU JKHMBJICHHS TIJ3€MHHX BOJI B OCHOBHOMY 3aJeKaTh Bin (i3uKo-
reorpadigyHUX 1 T€OJIOTO-CTPYKTYPHUX 0co0IMBOCTel MacuBy. [liBHIUHIN YacTHHI
YKpaiHCHKOTO MacuBy, WIO OXOIUIIOE JOCIHIJKYBaHY TEPUTOPIIO, BIACTUBUN
pPIBHUHHHIA penibed, HETITMOOKE 3alsraHHS KPUCTAIIYHUX TOPIJ IMiJlT HEBEIHKUM
MOKPUBOM J100Ope NPOHMKHUX YETBEPTUHHHMX BIJKIAIIB 1 TOPIBHSHO BEJIMKa
KUTBKICTh aTMOc(epHux omaaiB. Ha Mexax MacuBy KpHUCTaII4HI TOPOIA MPUKPHUTI
MIAHUMU  BiJKJIagaMu Oydanbkoi cepii, IUTBPHUMH MEPrelUCTUMH TJIMHAMU
KHIBCHKOT'O SIPYCY 1 MIMIAHO-CYTVIMHUCTAMHM BIJKJIaIaMH YETBEPTUHHOTO BIKY, SIKI
YCKIAJAHIOITh 1HQUIBTPALII0 aTMOCPEpPHUX ONaAiB y TPILIMHYBAaTy 30HY
JOKEeMOPIChKUX KpUCTamiuHux nopif. Oxpemi yactuHu Bommno-Iloainscekoro
OaceiiHy BIIPI3HAIOTHCS 3a XapaKTEPOM BOJOBMINIYIOUMX BIIKIAJIB, YMOBaMH
JKUBJICHHSI, B3a€MO3B'A3KOM 1 PO3BAaHTAXXCHHSIM IMMIJA3€MHUX BOJ BCIET TOBIII
0CaJIOBUX YTBOpEHb. Jlesiki 0COOMMBOCTI PO3BUTKY MiBAECHHO-3aX1JHOI YAaCTUHU
OaceitHy 0OyMOBUIIM B ii MeXax HOpPMalbHE 3ajsiTaHHS Yy BUIJSAII MOBEPXiB
BOJIOHOCHUX TOPHU30HTIB 3 XapakTEepPHUMHU [JIsI KOXKHOTO 3 HHUX YMOBaMH
MOIIUPEHHS, YKUBJICHHS, IUPKYJIAIIT Ta MOTOKY MiA3€MHUX BOJ. {715 mieHTpanbHOT
YacTUHU OaceiiHy BIACTUBI OCOOJMBI YMOBHM JKHUBIICHHS Ta PO3BAHTAKEHHS
MIJ36MHUX BOJ, SKI BH3HAYAIOTHCS YMOBAMH 3JIATAHHS OCAJ0BOTO0 KOMILIEKCY
MOPiJT 1 HASBHICTIO MOTY>KHUX BEPXHBOKPEUITHUX BIKIIAIIB, sIKI B 3HAYHINA MIpi 1
BU3HA4YalOTh YMOBH BOJI000MiHY y Bonuno-TloninecbkoMy Oaceini. Y kpaiioBux
HOT0 YacTUHAX TMOTYXHICTh BEpXHBOi kpeinu HeBenuka (10-40 m). 3 pyxoMm Ha
cxia BoHa jAemio 3poctae i ckiagae 50-70 M, IepeBUILYIOUH 1[I0 BEJIMUMHY JIUIIE Ha
OKpeMHX JUISHKaxX. Y MiBHIYHIA YacTHHI OaceilHy MOTY>XHICTh TOBIII BEPXHbOI
kpeiau 3MmiHOeTbes Bim S50 mo 130 M. YV wmexax Bomuno-Ilominbcbkoro
apTe3laHChKOro 0aceliHy 30Ha IHTEHCUBHOI'O BOJOOOMIHY OOMEXY€EThCS TITUOMHOIO
PO3BUTKY TPIIIMHYBATOCTI MOpij, sika ckiamae 100-110 m B 3axigHil HEHTpaIbHIN
yactuHax Oaceiiny 1 300-350 M — y miBHIYHO-cXigHiM. L{s 30Ha oxoruiroe BCiO
TOBUIY OCaJ0BHX YTBOPEHb, X 0 KPUCTAIIYHOTO (YHAAMEHTY; y LEHTpaIbHIN
yacTuHI OaceliHy BOHA MPOHUKAE B TOBIIY JI€BOHY, a B MIBACHHO-3aX1IHIN

0OMEXY€EThCSI BEPXHbOKPEHIOBUMHU YTBOPEHHSIMHU. T00OTO, Ha OUIBIIIN YacTHHI
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OaceiiHy ICHye TiIpaBIIYHMA  3B'S30K MK  BEPXHBOKPEUIOBUMHU  Ta
HIKYE3aJITAI0YMMU TTAJIC030MCHKUMHU YTBOPEHHSIMH.

Bapro 3BepHyTH yBary Ha Te, 110 3HaUHA YacCTUHA TEPUTOPIi € 3a00JI0UEHOIO.
[Tpu maniii mOTyX)HOCTI 30HUA aepamii — A0 0,5 M (Ha OOJOTSIHMX MacuBax IO
OCYIIYIOTBCS - 3pocTae 10 1,5 M) y BUTpaTHIM 4acTHHI OanaHCy OOJIOTSHUX BOJI
BUITAPOBYBAHHS IMepeBaXkae HaJ BIATOKOM. BoJOTsSHI BOAM BIAPI3HAIOTHCS MaJoO0
Minepamizamniero - 10 0,2 r/am3 i 3HAYHOI0 CTPOKATICTIO XIMIYHOTO CKJIAMY - HOPSN
3 T1IpOKapOOHATHUMH, IHUPOKUN PO3BUTOK MAIOTh Cylb(aTHI Ta XJIOPUIHI BOJM.
VY BOJI, Y BIAYYTHUX KUIBKOCTSIX MICTATBCS MPOJYKTH OPraHIYHOrO po3namy —
amiak, HITpaTH Ta HITpUTH; PH rpyHTOBHX BOJ OOJOTSHUX BIJKJIAJIB CTAHOBUTh
5,0-6,5. CepenHbO-BEpXHHOUCTBEPTHUHHI, 03€PHO-ATIOBIaIbHI, BOJHO-JIHOIOBUKOBI
1 €0JIOBO-JIENIOBIANIbHI BIJKJIA[A 32 XIMIYHMM CKJIaJIOM BOJU B OCHOBHOMY
riipokapOOHaTHI, pianie XJIOPUAHI 1 Cyiab(}aTHI Kalblli€Bl, HATPi€BI, MarHi€Bi.
Minepanizanis 3miHoerbes Bif 0,7 1o 1 r/nm® i 6inbie. YV cydacHHX aloBialbHUX
BIIKJTaJIaX 3aIljlaB PIiYOK 1 HUKYE3AIATAIOYNX CEePEAHHLOYCTBEPTUHHUX BOIHO-
JHOJOBUKOBUX YTBOPCHHSAX XIMIUHMM CKJIQJ MICTUTB T1JIpOKapOOHATHI KaJbIlI€BI,
riIpoKapOOHAaTHO-CYJb(aTHI Kalblll€BO-MarHieBl, 3 Minepanizauieto Bia 0,1 no 0,6
r/nm3. 3aranpHa )KOPCTKICTh BOJAM KOMMBAcThes Big 4 10 6,3 mr-eks, pH — 6,7-7,4.
CepelHPOUCTBEPTHHHI ~ BOJHO-JIHOJIOBUKOBI  BIAKJIAJW  MAOTh  ITOBCIOJIHE
NOIIUPEHHS Y MEXKaxX 3aHAPOBOI PIBHUHM. 33 XIMIYHUM CKJIAJIOM BOHH MEPEBAKHO
riIpoKapOOHATHI KaJlbIl€Bl, piANIe TiAPOKapOOHATHI KaJbI[I€EBO-HATPIEBI 3
minepamizamiero Big 0,03 mo 0,8 r/am® (wactime 0,2-0,4 r/mm3). 3aranena
YKOPCTKICTh BOJIM HE3HAUYHA 1 KOJIMBAEThCs y Mexkax Big 0,2 no 2 mr-exs, pH — 5,6-
6,8. Ha puc. 2.4 300pakeH0 XIMIYHUUN CKJIaJl MA3€MHUX BOJ, JaHI SKUX OYyIu
orpuMaHi Ha cm. cB. NeNe 251260001, 251070249, 251020002, a TakoX Kpyr-
aiarpaMy ISl 300pakKeHHsST XIMIYHOTO CKJIaTy TMiA3eMHHUX BOJI, BUPAKEHOTO B %-
CKB.

MoxHa mob6aunTH, 1110 B OCHOBHOMY IIiJI3€MHI BOJIM Y BiJIIOpAaHUX TOYKAX €
ripokapOOHATHI Ta KabllieBO-HATpieBi. Bimnosimao mpo [126-128] mocmimxyBaHi

BOJIM BITHOCSITBCS 710 1 Ta 2 Kj1acy sIKOCTI.
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Pucynoxk 2.4 — AHani3 XiMIYHOTO CTaHy MiA3eMHUX BoA Oaceliny p. [Ipun’sate

[cHyrounii ckinan mia3eMHUX BOA MpeacTaBieHo y Gpopmyni Kypriosa:

NC0,54Cl-19 50,17 NO,7

NC0,80S50,10 CI-7

%% Ca,64 Na,+ K23 Mg, 11

935 (Ca,78 Mg,18 Na, + K3

NC0,48 S0,26 CI"18N0,5
%% Ca,63 Na, + K18 Mg,17
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2.3 OumiHKAa riagporeoeKoJIorivyHoro crany oaceiiny p. IlHpum’ate
1 up A Y p. lip

He 3Bakaroum Ha Te, 110 3HAYHA YacTHHA TepuTOpii OacerHy p. Ilpumn'ars
3HAXOAWTHCS TiJ OXOPOHOK), C€KOJIOTIYHA CHTYyallii BCE K 3alUIIAETHCS
KpUTU4YHOIO. OCHOBHUMU IPUUUHAMHU €:

- BEJICHHsS IHTEHCUBHOTO BOJHOTO TOCMIOJAPCTBA, SIK HACHIJIOK 3Ha4yHE
3MEHIIIEHHS CaMOBIATBOPIOIOYUX MOKJIMBOCTEH PIYOK Ta BHCHAXKEHHS BOIHHX
pecypcis;

- 3a0pyAHEHHS BOJHUX OO'€KTIB Yepe3 HEBMOPSAKOBAHE BiABEACHHS
CTIYHHUX BOJ;

- [MpoKoMaciiTabHe pajiaiiiHe 3a0pyaHeHHs OaceilHiB 6araTboX PidoK y
30Hax YopHoOMIbChKO1, PiBHEHCHKOT Ta XMenbHULbKOT AEC;

- 3HIDKCHHS SKOCTI MIJ36MHHUX BOJI, SIKI BUKOPUCTOBYIOTBHCS JUIsl TOTpEO
HACEJICHHS;

- -BIICYTHICTh MOCTIMHO [IIFOYOi MEpeXl MOHITOPUHTY B  CHCTEMI
BOJIOKOPHUCTYBaHHS;

- HE3aKOHHUM BUIOOYTOK OYpIITHHY;

- BIJICYTHICTb KOHTPOJIIO 32 PO3MIIICHHSM TIOJIITOHIB TBEPIUX MOOYTOBUX
BIJIXO/IIB;

- BIJCYTHICTb KOHTPOJK 32 JOTPUMAHHS CaHITApHUX HOPM  Ha
MIIIPUEMCTBAX, K1 BEIYTh MISUIbHICTh Ha TepuTOpli Oaceiiny. [102].

Cranom Ha 2019 pik, BianosiaHo a0 [101] go nepeniky 00’ €KTIB MiABUIIEHOT
HeOe3MneKH, 10 BIAHOCATHCA 10 1 Ta 2 kiacy HeOe3neku BXoaaTh 30 miAnpueMCTB
(110 3HAXOAATHCS Ha TEPUTOPIT AocCipKkeHHs) (Tab. 2.4).

HaiiGinpmimMu  3a0pyJHIOBaYaMH TMOBEPXHEBUX Ta MIA3€MHHUX BOJ Yy MexXKax
OaceitHy € moss GUIBTpaIlii IyKpo3aBoAiB (HITpaTH), BUTIK HAPTOMPOAYKTIB 13 IIUCTEPH
Ha aKyMYJIIOI0UO-TiIKadyBalIbHIN cTaHIii HadTonpoBoay “/Ipy>x6a”, manusa 31 CKJIaliB
najauBHO-MacTHwiIbHUX MaTtepuaniB (IIMM) BiiickkoBuX 4YacTuH M. JlylbKa, a Takox

npomuciioBi Binxonu BAT «PiBHeazor.
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Tadomuig 2.4 — Ilepenik eKoJIOTIYHO HEOE3IMEYHNX 00’ €KTIB HA TEpUTOPIi OaceilH
Yy

p. [lpun’ st
Ne
/0 Hazpa Micue po3TanryBaHHs Tun 3a0pyHeHHS
1 Kutomupceke BYBKI M. Kutomup CKUIH, BIIXOIU
BAT BoanHb-11eMEHT,
2 »HJAikeprodgd nement Ykpaina” M. 3110;10yHIB BHKHUTU
3 BAT PiBHeasor M. PiBHe BUKHUIN, BIIXOIU
4 | BII PiBuenceka AEC M. Ky3HenoBcbk BIZIXO/IM
5 bpuie cmiTre3panuiie BommmHacbka 0011. BUKHUIHU, BIIX0O1
6 Younob6uiscbka AEC BiIX0IH
7 Xwmenpaunpka AEC BIIXOIU
8 | IIpAT PiBHeBogaBTOTpaHC OOpoOIeHHS BITXOMIIB
9 TOB «MicbK-KOMYHCEPBIC» HoBorpan-BonuHcbkuit OO6poOIeHHS BIIXO/IIB
KomynansHe BUpoOHHUO-
10 | rocomapchke MiANMPHEMCTBO M. Kopoctenb 3axoponenss TIIB
OBpylibKe KOMYHAJIbHE
T IITPUEMCTBO BupoOHUIITBO 1 po3moit
11 | «KomyHaJIbHUK» M. OBpyu Teria
12 | I'opoxiBceke BYXKKI M. ['opoxiB CKHJI CTIYHHX BOJ
13 | ManeBuupke BYXXKT cMT ManeBuui CKHUJI CTIYHUX BOJ
14 | KII «JIynpkBogokaHaID» M. JIynpk CKHJI CTIYHHX BOJ
Kosenbcbke YBI'K
15 | «KoBenpBOmOKaHaA) M. Kosein CKUJI CTIYHUX BOJ
16 | KII «Jlyoumenceke KK CKH CTIYHUX BOJ
17 | CrapoBuxiBcbke BY KK cmt Crapa BukiBka CKHUJI CTIYHUX BOJ
18 | Paruiscerke BYXKKT cMmt PatHO CKH CTIYHUX BOJ
19 | Hymanceke BYXKI cmt [lymanp CKHJl CTIYHHMX BOJ
20 | Kieepnisceke BYXKKI M. Kisepii CKH CTIYHUX BOJ
KII «JIroGemriB
21 | komdopTcepicy M. JIroOeniiB CKuj CTIYHHUX BOJ
[TAT «I'HiTaBChKHI IIYKPOBUIA
22 | 3aBoI» M. JIynpk CKHUJI CTIYHUX BOJ
[TAT «KynbunHCBKHMA Cxun HIO criynux BOJ Y
23 | cunmikaTHUAN 3aBOJ c. Kynpunn p.Ctup (6aceiin p.Hinpo)
[Tomiron my1st 3aXOpOHEHHS c. JIroOnuuens
24 | TIIB m.Kogenb KoBenbchkoro paiiony 3axoponenHs TIIB
[Tomiron my1st 3aXOpOHEHHS c¢. bpume Jlynpkoro
25 | TIIB m.JIynpka paiiony 3axoponenHs TIIB
[Tomiron my1st 3aXOpOHEHHS
26 | TIIB cmt Crapa BuxkiBka 3axoponenHs TIIB
[Tomiron my1st 3aXOpOHEHHS
27 | TIIB M. Kaminp-Kammpcebkuit 3axoponenHs TIIB
[Tomiron my1st 3aXOpOHEHHS
28 | TIIB cmt JlrobenriB 3axoponenHs TIIB
[ToniroH it 3aXOpOHEHHS
29 | TIIB cmT Patne 3axoponenns TI1B
[Momniron st 3axopoHEHHs
30 | TIIB cMT TopuuH 3axoponenns TTIB
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V 30Hi BrumBy BAT «PiBHEa30T», BHACIIIOK BIUTUBY KaHABH 31 CTIYHUMHU BOJIaMH,
MiA3€MHI BOJAM BEPXHBOIPOTEPO30MCHKHUX BIAKIAAIB, 32 MOMEPEAHIMH JTaHUMU, Oyiu
3a0pyaHeHi amiakoMm jgo 21,8 mr/am3, B 1HIIMX CBEpJIOBMHAX Ha YETBEPTUHHUU 1
BEPXHbOMPOTEPO30MCHKUI BOJOHOCHI TOPU3OHTH BMICT amiaky kommBaBcs Bia 0,4 1o
0,7 mr/nm® [33-37].

28 munHs 2020 poky Ha 3acimaHHi OacedHOBOi pamu piuku  [lpum’sTh
00TOBOPIOBAJIOCH TMHTAHHS BIUIMBY KOMYHAJIBHHX TIANPUEMCTB Ha SKICHHUH CTaH
BOJHUX pecypciB OaceiHy piuku [Ipum’ate. HalOinmpmumu 3a0pyTHUKaMU MiA3EMHUX
BOJI € opraiuHi, 6ioreHHi (cronyku dochopy 304 tuc. 1/pik, cnojgyku a3oty 329 Tuc.
T/pik) 1 HeOe3neyHl (HEeCMHTETUYHI TIpPYNH  BAXKKUX METANIB, HAQTONPOIYKTH)

PCYOBHUHHU TOIIO.

Klometres

9{c

Piukn

a AEC Q

Micus BuaobyTky BypLuTuHy
L —I E40 d Nianpuemcrsa, MTB CBepanoBUHN Ans XiMaHanizy MB

Pucynok 2.5 — KapTa TeXHOr€HHOTO HaBaHTaKeHHs Oacelny piuku [Ipumn’ st

Ha puc. 2.5 mnpexacraBiaeHi MiANPUEMCTBA, SKI € OJHUM 13 HaWOUIBIINX
3a0pyIHIOBAYiB MiI3eMHUX BOJ. SIK BUIIHO 13 PUCYHKA IIJIOIIA PO3MIIIECHHS! CTAHOBUTH
YETBEPTY YACTHHY TEpUTOpii OaceliHy 1 OCHOBHA 3arpo3a 3a0pyAHEHHS BOJOHOCHHX

TOPU30HTIB Yy TMIBHIYHO-3aX1IHUX paloOHAaX 13 BHCOKMM PHU3UKOM BHHHUKHEHHS



53

HAJ3BUYAHUX CHUTyaIlii TOB’S3aHAa 31 CMITTE3BAIMINAMHU 1 TOJITOHAMU TBEPIUX
noOyTOBUX BiAXoMmiB. BHacmimoOK Takoi MisUTBHOCTI MiA3€MHI BOJM TOMAJalOTh y 30HY
3a0pynHeHHs. Y pe3yJbTaTl TOCHOAAPChKOi AISUIBHOCTI IPYHTOBI BOAM, a 1HKOJH 1
MiA3€MHI, YacCTKOBO 3a0pyIHIOIOTHCS 3 €IHAHHAMU Aa30Ty, KUTBKICHMH CKJaJ SKOTO
3MIHIOETbCS. 3a0pyJHEHHS amiakoM CIpPUYMHEHE 30UIBIICHHSM B 1HIUBITYyaJbHOMY
roCrofapcTBl TOTONIB’Sl TBApUH, KaJMIEM - BHECEHHSM IMOMeENy, K J00puBa, Ha
MpUCAANOHUX TUISTHKAX.

3a0pynHEHHs TPYHTOBHUX BOJ| Ta BOJ Y BEPXHbOKPEUIOBUX BIAKIAJAaX aMiaKOM Ta
KaJIMIEM OCTaHHIM YacoM 30UIbIIYETbCS MOOJIU3Y CENAHCHKUX Caauld y TMOJIChKIN
YACTHHI JIaHOI TEPUTOPIi.

Ha pucynky 2.5 HaneceHo Takox 1 Boauuil nuisix E40 — mikHapogHuit BoaHUN
nusix skl Mae 3’enHatu banriiickke Mope 3 YopHum mopeM. Ilnanyerbcs, 1o
yKpaiHCbka yacTuHa BojHOTO nuisixy E40 mae nepetHyty Boau piuku [lpum’sTe, yepes
YopHoOUIIbCHKY 30HY BiguyxeHHs, Ta p. [duinpo, sika Bege 10 XepcoHa ta YopHoro
Mopsi. OnHaK TpaHCKOPAOHHA Mpobsiema 3amoBHEHHS JHIMPOBCHKO-By3bKkoi BOAHOI
CHUCTEMHU MO>KE MPU3BECTH 10 3MiHM pycia piuku [Ipun'sTs.

MapiipyT HOBOr0 BOHOTO LIUIXY HPOMJE Yepe3 TEPUTOPIIO, siKa HaO1IbIIe 3a3Halia
ypaxkens Big YopHoOumbchkoi katactpodu 1986 poky. ['mprno piuku [pun’sth 3a3Ha110
3HAYHOTO 3a0pYyJHEHHS, YaCTUHA PAJIIOAKTUBHUX PEUOBUH OCLIA SIK HA JIHI P1YKH, TaK 1
Ha 1H1 KuiBchkoro Bogocxouina. Il yac mpoBeaeHHs] JHONOMTHOMIOBAIBHUX POOIT y
pycili pluYKM Ha TEPUTOPISX, NMPUIETIuX 10 YOpHOOMIBCHKOI 30HHM BITUYKEHHS Ta Y
BepxHIM JuIsHII KUIBCHKOTO BOJOCXOBHINA, MOKJIMBE TOTIPIIEHHS SIKOCTI BOJIH,
BUHUKHEHHSI PaJI0aKTUBHOI 3arpo3u Il MIJBHOHIB TpoMasH YKpaiHM uepes
3a0pyIHEHHS Pa/lIOAaKTUBHUMHU CETMMEHTaMU. ByMiBHUIITBO Ta eKCIUTyaTallis BOJIHOTO
nuBsiXy Tnependadae OyiBHUIITBO Ta PEKOHCTPYKIIIO TIAPOTEXHIYHUX CIOPY/I,
30UIbIIEHHsT po3Mipy dapBaTepy, BHPIBHIOBAHHS pycjia PIYOK, ITHOMOTIUOIOBAIHHI
po6otu Tomo. Ili poGoTm Ta ekcrryararisi BOAHOTO INUIAXY MPU3BEAE A0 3MIHU
rigpomMopdosoriyHuX yMoB BChOro periony llomices, o BUKINYE Aerpafalliio IHHUX
TEPUTOPIM BOAHO-OOJIOTHHX yTIilb, SKI MepeOyBaloTh MiA HAI[lOHAJIBHUM Ta

Mi)KHapOI[HI/IM 3aXHUCTOM.
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Takox BelMKe 3HAUYECHHS Ha PIBEHB MIJ3EMHUX BOJ Mae BUI0O0YTOK Oypiutuny. Ha
CHOTOJIHIIIHIN J€Hb OCHOBHUMH OYpPIITHHOCHOMH palOHAMHM € MiBJCHHUH 1 MIBHIYHO-
3aX1AHUHM CXWT YKPaiHCHKOTO IIKTa Ta TepuTopis BomuHo-Iloainbchkol minTH.

KneciBcbko-PokuTHsIHCHKA OypIUITHHOHOCHA 30Ha [Tpun’sTcpkoro
OYpIITHHOHOCHOTO OaceliHy po3MillleHa Ha CXOJI W MIBHIYHOMY cXOJil PiBHEHCBHKOI
obmacti 1 mpenacrarieHa KiieciBCbKUM OypIITHHOHOCHUM paiioHOM. JlyOpOBHIIBKO-
Bonomumupenbka OyprtuHoHOCHA 30HA [Ipum’sTchbkoro OypIITHHOHOCHOTO OaceiHy
po3mimeHa Ha TiBHo4Yl PiBHeHChKOi oOsacti B oOmsimyBaHHI CapHIBCHKO-
Hy6posuiipkoro i Ilonuibko-MiICbKOTO OJITOIEHOBUX MiAHATH. HaliBUBYEHIIIMMH Ha
CTaJll NOIIYKOBHX 1 MOIIYKOBO-OLIHIOBAJIBHUX poOIT € Bonoaumupenpka i Bupkiscbka
OypIITUHOHOCHI TUIoNI. MaHeBUIIbKO-3apidHsHChKA 30Ha Y BUTJISI CMYTH 3aBIITUPIIKH
30-35 kM opieHTOBaHA 3 MIBAECHHOTO 3aX0J1y Ha MIBHIYHUHU cXia. BiaMiTHOIO 03HAKOIO
30HU € 11 IPUYPOUYCHICTH JI0 IIJISHKH PO3BUTKY MOPEHHOI TUIONIOBOI JeHyaalii (3pi3y),
sKa Ha OUTBIIINA YacCTUHI TEPUTOPIi 30HU CTaja YUHHUKOM PO3MUTTA MPOTYKTUBHUX
BIJIKJIaJIIB. BypIITHHOHOCHICTH paliOHy paHille Maike He BHUBYAIM. BomHoyac
3apiuHAHCHKUHN paioH HAJEXHUTH 10 Kareropii nepcrektuBHuX (11 uepru) [104].

Bapto Takoxx 3BepHyTHM yBary Ha Te, mo Teputopis Ilomiccs € HaiOUIbII
3a0osoueHor0 B YKpaiHi. [100], 18% TiIbKHU 3 SKMX HE MiAISTal0Th OCYIIeHHI0. boiora
— B@XJIMBHUM T1APOJIOTTYHMM 1 KIIMATUUYHUNA pErynaTtop. BoHu € miciem nenoHyBaHHS
NAapHUKOBUX Tra3iB 4Yepe3 aKyMyJILII0 BYIJE0. Y KOHTEKCTI 3MIH KJIIMaTy Ta
30epexeHHsT 010pI3HOMAHITTS, TeMa OXOPOHU OOJIT Ta TOP(OBHIN BUTISAAE OUIBIIT
rI100abHO, HIK MOXE 31aBaTUCh Ha TIEPIUINI MOTIIS.

VY GaraTbox 3apyOiKHUX KpaiH Bxke € TocBi B chepi oxopoHu Ooumit. Hanpukian,
B €BpomneiickkoMy Cor031 ICHye Mepeka OXOPOHHUX MUISHOK PIAKICHHX BHUMAIB 1
010TOIIB, 10 3HAXOATHCS Mij 3arPO30I0 3HUKHEHHS, 3aCHOBaHa Ha 0a3i IlTamuHoro Ta
Ocenmumuoi aupektuB — Natura 2000 [105]. Unenamu €Bpormnelcbkoro coro3y Oyiio
IIPOAHATI30BaHO HE TIIbKH €KOJOTIYHHM CTaH KOXKHOT'O OXOPOHIOBAHOI'O IIPHUPOJIHOIO
0o0’ekTa, a W HOro mnpsAMHii BHECOK B PO3BUTOK MICLIEBOIO, PETIOHAIBHOTO Ta

r7100abHOTO PIBHS €KOJIOT1UHOI Mepexi. Bukopucranus pecypcis Topdosuil B €Bporii
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PEryoeThCss HOPMAaTUBHUMH aKTaMu 1 mporpamamu €Bporneiicbkoro Coro3y B ramysi
HABKOJIMIIIHBOTO CEPEIOBUIIIA 1 CIITBCHKOTO TOCIOapCTRA.

3BiT Conserving mires in The European Union [106], po3poGienuii B pamkax
npoekTiB LIFE-Nature mires, skuii MICTUTh B COOl BCIO aKTyaJbHY 1H(QOpPMAIIIIO MPO
BOAHO-005I0THI yrigas kpaiH €C: nOpupoJoOXOpOHHE 3aKOHOAABCTBO, OCHOBHI
TeHJIeHIIT B cdepl OXOpoHU OOJIT, 3araibHy iH(MOpMaIio Mpo 00JI0Ta, a TaKOX
pO3TJsia€ TMHUTAHHA BIJHOBIEHHS 1 €(EKTHBHOTO YIPaBIIHHSI BOJHO-OOJOTHUMU
yriggamu. Takox B €C Oyna po3poOieHa kapta 0oyt €BpoId, 3aCHOBaHA Ha KHM31
[107], sixka sBnsie coOoro mepiry 3BeIeHY KapTy BCIX €BPONEHCHKHX OOmiT. Y Hiil
NPEACTABIICH] OL[IHKM IOl TOp(OBHII 1 OOMIT B KOXKHIA €BPONEWUCHKIA KpaiHl SK
OKpEeMO, TaK 1 JUIsi BChOTO KOHTHMHEHTy. Bce Le Xopolll NpuKiIaad, Kl MOYKHA
BIIPOBA)KYBATH 1 B YKpAiH1 Y KOHTEKCT1 €BPOIHTErPALIIITHUX MTPAarHEHb.

Cnmig B3sSTH 7O YyBaru JOCBIL y po3pobOiieHoMy €BpONEHCHKOI0 KOMICIEIO
TOKYMeHT! «JlopoxkHsi kapTa 10 eekTuBHOI moA0 pecypciB €Bponn» Roadmap to a
resource Efficient Europe [108] Ta mnoB’s3anomy 3 HuM Amnamizi [109-110], ne
nepeadavyaeThCs, M0 PO3BUTOK EHEPreTUYHOIO CEKTOPY IOBHUHEH 3/A1MCHIOBATHCH,
cepes IHILOTO0, 32 YMOBH 30€peKeHHS TOP(POBUILI.

VY BenukoOputanii OyB po3pobienuit koaeke topdosuin — Peatland Code [111],
SAKUN € TOOPOBITLHUM CTAaHJIAPTOM, 1110 BH3HAYAE CKOPOUYEHHS BUKHIIIB BYTJIEKHCIIOTO
razy Ha BIJHOBJIEHUX TOP(OBHUINAX JJIA TOTO, OO MiANPUEMCTBA MOTJIM 1HBECTYBATH B
MOTepeIHbO BiMIOpaHi MPOEKTH 3 YMEBHEHICTIO, IO iX KOIITA MOBEPTATUMYTh «UHCTI
BUTOJIW» BIJI BUKOPUCTaHHs Byriento. Lle 103Bojsie BUpOOHUILITBAM BUKOHYBATH I
KOPIOPATUBHOI COLIAIBHOT BiANOBIIanbHOCTI. Po3poOka KoJiekcy moyanacsi y BepecHi
2013 poky Ha 0a3i eKCIEepUMEHTAJIbHUX MPOEKTIB MO BITHOBJICHHIO TOPQOBUII HA
niBeHHOMYy 3axonai Aurimii, B O3epHoMy Kpai 1 Yelbci, a TakoX Ha 0a3l JeaKux
npoekTiB B llloTinanmii B paMkax Aep>KaBHOI MOJMITUKY BigHOBICHHS O00iiT. Kogeke OyB
BUIyleHu# B nucrtonaal 2015 poky, ocTaHHS OHOBJIEHa Bepcis Oyna omy0OJliKoBaHa B
oepesHi 2017 poky.

BapTto 3ramatu i npo riobansHy yrony — Pamcapchka KOHBEHIIISI, METOIO SIKOi €

36epe}KCHHH Ta 30alaHCOBaHE BHUKOPHUCTAHHA BOI[HO-6OJ'IOTHI/IX €CKOCHUCTEM, HiHHI/IX JJIA
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30epexeHHsT OIOJIOTIYHOTO PIZHOMAHITTA Ta 3a0e3nedyeHHs ICHYBaHHS JIIOJUHHU.
KonBeHI1isi MiCTUTh 3aKOHOJABYl HOPMHU IMOJO0 30€peKEHHS BOJHO-OOJIOTHUX YTillb.
Kongenmiro miamucanmu 156 kpain — Jloroipuux cropin KonBenmii ( cepen HUX —
VYkpaina).

VY pobGoti [112] npencraBnena ycsi iHdopmalis npo 6omora €Bponu. ABTOpHU
3BEpTal0 0COOIMBY yBary Ha OCYIIIEHI 3eMJTi Ta MIBUAKICTh 30UIBIICHHS 1X TUIOIII.

3Ha4yHOTO BIUIMBY Ha (OPMYBaHHS PEKUMY Yy Mexkax Teputopii BommHo-
[Tominbchbkoro OaceiiHy 3A1MCHIOE OCylllyBajibHa Menioparis. BignmosigHo go [104] y
2018 pomi Ha ocymyBanbHIM cucteMi ~“Ctoxin’ 3a gaHuMu nocra Crapuii Mocup
CepEeNHbOPIYHI PIBHI YETBEPTUHHOIO BOJOHOCHOI'O TOPU30HTY, MOPIBHAHO 3 MUHYJIHUM
pokoM, 3HM3WIKMCHh Ha 0,05 M, 1 ctaHoBWIM 2,64 M. BepXHbOKpEHI0BUH BOJOHOCHHIA
TOPU30HT HE crocTepiraetbess. Ha puc. 2.6 mpeacrtaBieHa TepuTopis, fdKa €

3200JI0YEHOIO.

® CrocTepexHi NyHKTH |—

BoAOHOCHI ropn3oHTN . —

D- p’eBOHCbKV' Blaknaan : BonoTa Ta 3abonoyeHi Teputopii
Cm - kembpiliceki Bigknaan RS Egr——"

Pt - Biknagu BepxHbOro npoTeposoto
Cr - kpeligsaHi Bigknagn Moknaau GypTnHy

J - topcbKi Bigknaan i
S - cunypilicb ki BiAKNaAN ||:|| TepuTopis GaceliHy

Pucynok 2.6 — Kapra npupoiHoi ckiafoBoi 0aceitny piuku [Tpumn’ste
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Takuii BUA IISTBHOCTI MOXKE TPUHECTH KOJIOCATbHI 30MTKH Ta JOCHTHh TaKH
HETaTHBHI €KOJIOTIYHI HACTIJKU, SKi € HACIIJKOM TEPEOCYIICHHS BEPXHBOTO Iapy
IPYHTY, BTOPUHHOTO 3a00JI0MyBaHHSI, 30UIbIIEHHS TIIMOMHU MPOMEP3aHHs TPYHTY Ha
OCYIIEHUX 3eMJISIX, OCYIICHHS MPUJICTIUX TEPUTOPIHN, 3HIHKCHHS PiBHSI TPYHTOBUX BOJI,
SIK€ MO>KE€ TTPOSIBUTHUCS HA BIJICTaH1 J0 5-7 KM Bl KOPJIOHY OCYIIIyBaHOT'O MacHUBY 1 T. JI.

Ha TIlomicci 3 1960 mo 1980 pp. Oyma ocymieHa MojJoBUHA 3a00J0YEHHUX 1
MIEPE3BOJIOKEHUX 3E€MeJb, OCYIICHHS OOIIT CYMPOBOKYBAIOCS CUILHUM 3HIKCHHSIM
pPIBHS TPYHTOBHX BOJ, IO NPHU3BEIO JO BHCYUIYBaHHS TPYHTY 1 3HUKHEHHS
pocivHHOCTI. [TagiHHS TPOIYKTUBHOCTI Ha ocyuieHux 3eMisix [lomiccs Hactamo uepes
10-15 pokiB. Hagmipae ocymieHHs 607IT, KOJU piBeHb TPYHTOBUX BOJ Maja€e HUx4e 1,5
M BiJ TOBEpPXHI 3eMJIi, MPU3BOAUTH JO IIBUAKOIO OKHCJICHHS TOpdy 1 BHHOCY

IMOKMBHUX PCUOBHUH B I[pCHa)KHi KaHaBH.

BucHoBku 10 po3aiiy 2

Teputopiss JOCHIKEHHSI Ma€ CKJIaJHI T1IpOreosioriydi ymoBu. @opMyBaHHs
pPEXKHUMIB TIA36MHUX BOJ MAlOTh YITKY 3aJI€KHICTh MK MPUPOIOPOPMYIOUUMU
(dakTOpaMu Ta aHTPOIIOTEHHUMH Y BIATOBITHOCTI 10 opM pebedy.

PiukoBa Mepexa TepuTopii, 3a00JI0YEHICTh, TMOKJIAJU KOPUCHUX KOIAJIUH
CIPUSIIOTH TOMY, IO JOCIIKEHHS PIBHIB IMiI3¢MHUX BOJ] B MeXaxX OaceiHy piuku
[Tpun’siTh HEOOX1JHO BUKOHYBAaTH PO3AUIBHO, 4Ye€pe3 Te, IO T1IpOoreoJiorivyHa
XapaKTepUCTHKa O0aceiiHy € HEOJHOP1AHOIO.

[TpoBiBLIM OLIIHKY T1IPOEKOJIOTIYHOTO CTaHy JOCHIIKYBAaHOI TEPUTOPI BaApTO
3BEpPHYTH YBary Ha MPUPOJHI Ta aHTPOIMOTEHHI OCOOJMBOCTI, SIKI MalOTh 3HAYHUUN
BILJIUB HA CTaH MiA3€HMHUX BOJI.

BaxuBuM eTanoM i TOAAJIBIIOTO PO3IIISiAY O0’€KTa JOCHIKEHb €
nobyzoBa TouHoi 3-D kaptorpadiuHoi Mojeni piBHIB K CKIAJOBOi aHATI3y Ta
noOyZI0OBM HOBOi CTPYKTYypH [IJIsl T1APOTEOEKOJOTIYHOTO MOHITOPUHTY pPIBHIB

MII3€MHUX BOJ.
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PO3/1L1 3

OCOBJIMBOCTI ITIPOEKTYBAHHA MEPEXI I'T/TPOI'EOJIOT'TYHHOI'O
MOHITOPHUHIY

[Torpeba y pO3BUTKY CHOCTEPEKHOI TiAPOTEOIOTiuHOT MEpeXi Ha TEPUTOPii
VYKkpainu B OCTaHHI pOKU HaOyJla KpUTUYHOTO PIBHS Yepe3 Te, 110 ICHyIYa Mepexa
CTIIOCTEPEKEHb 3a PIBHAMH MiA3EMHUX BOJ HE XapakTepusye OuIblIe iX 3araibHy
JUHAMIKy, BHACJIJIOK 3HAYHOTO CKOPOYEHHS TIAPOTEOJOTIYHUX CBEPAJIOBUH
3arajoM Mo YKpaiHi.

301IbIIEHHST KUIBKOCTI HACEJIE€HHS Ta BHUCHAXXEHHSA IMMIJI3EMHUX BOJ
MPU3BOJUTH 0 KaTacTpohIYHUX HACIIIKIB Y JESAKUX PETi0HaX HAIIOi Jep>KaBH.

[Ile omHi€IO 13 TOJOBHUX NPOOIEM CHOTOACHHS € 3a0pyIHEHHS MUTHOI BOJIU
PI3HUMU XIMIKaTaMH, 10 MAOTh 3TyOHMI BIUIMB Ha CTaH MiI3€MHUX BOJI B IJIOMY.
MOHITOPUHT MiJ36MHUX BOJ 3AIMCHIOETHCS JBOMa cyO’exktamu: CaHiTapHO-
enieMIOJIOTTYHOI0 CcTyk0010 Ta JlepKaBHUMH Ie0JIOTTYHUMHU M1 ANPUEMCTBAMH.

Mepexi MOHITOPHHTY, 1110 BKJIIOYaTh y OOl MEBHY CYKYIHICTh CBEPIJIOBUH,
JIAal0Th 3MOTy palliOHAJILHO OLIIHUTHU CTaH MiA3€MHUX BOJI, MPOBECTH AyJIUT JaHUX,
CKJIACTH 3arajibHe YSBJICHHS MPO TiAPOTrEOJIOTIYHUN CTaH Ta PO3POOUTH ILIaH
YIOPABIIHHS Ti36MHUMH BOJIaMH.

OCHOBHOIO 3aBJIJaHHSIM Ha CBOTOJIHI € BHUBYEHHS OCHOBHHUX IPHUHIIUIIB
noOyI0BH JIOKAJBLHOT MEpPEkK1 MOHITOPUHTY PIBHIB MIJ3€MHHUX BOJ 3 ypaxyBaHHSIM
IPUPOJIHUX Ta TEXHOTEHHUX 0COOIMBOCTEN JOCITIKYBAHOT TEPUTOPII.

Cranom Ha 01.01.2018 p. Mepexa nep:kaBHOTO MOHITOPHUHTY IMiI3€MHUX BOJI
cKIaganach i3 892 croctepekHUX MyHKTIB, 30KpeMa Ha TPYHTOBI Boau — 288, Ha
MDKIIIACTOB1 BOAM — 214, Ha ONOPHUX MOJIITOHAX [0 BUBYEHHIO YMOB (hOpMYBaHHS
eKCIUTyaTariitHux 3amnaciB mijg3eMuux Boa — 390. [IpoTe cocTepexeHHs 3a piBHEM
nig3eManx Boj y 2017 poriti MpoBOIUIUCEH JiHIIIe TT0 224 CIOCTEPEKHUX MyHKTAX, a
3a XiMiuHUM ckiagoM — mo 125 [118]. Taka cutyarlis € kKaTacTpoQiyHOIO,
0CO0JIMBO, BpaxoBYIOUM TOM (akT, 1o Ha modatky 90-X pokiB Jep’kaBHA Mepeka

TiApOreoyIoriyHOT0 MOHITOpUHTY HamiuyBajga 7000 cBepioBUH, a0COIOTHA
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OUTBIIICTD SKHX 3apa3 € 3aKOHCEPBOBAHMMHU ab0 B3araji JIIKBIJOBAaHUMHU. Takum
YUHOM, JaHl OaraTopiuHuX psAIiB Oe3MEepepBHUX CIOCTEPEKEHb — BTPayCHi, IO
YHEMOXKJIUBIIIOE 31HCHEHHS OOIPYHTOBAHUX OIMHOK 1 MPOTHO31B JUHAMIYHHUX
rigporeonoriyaux npouecis [10, 11, 40, 71].

OueBHIHO, 10 HEOOX1IHO PO3POOUTH 3aXOAW AJI BIJHOBJICHHS JEp KaBHOI
CIIOCTEPEKHOT MEpeXi 1 1i MOCTYyNOBO1 afanTallii 10 €BPONEHCHKUX HOPM 1 BUMOT
[49]. BapTo Bia3HAYUTH, U0 OAHUM 13 OCHOBHUX MPUHIUIIB YIPABIiHHSI BOTHUMH
pecypcaMu y OUIBIIOCTI PO3BHUHEHUX KpaiH € 3IIMCHEHHS MOHITOPUHTY 1
TEPUTOPIATIBLHOIO YINPABIIIHHS Ha PIBHI PIYKOBOro OaceiiHy, a He aAMIHICTPATUBHOI
TepuTopli. baceilHOBMII TPUHIMI YNPaBIIHHA OOIPYHTOBYETHCS  €IHICTIO

MOBEPXHEBUX 1 MIJI3EMHUX BOJI Y MEKax piuKOBOro OaceiHy.

TEPHOMINL

YMOBHI MosHayeHH:A:
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Pucynok 3.1 — CxemaTu4Ha KapTa IIIJIBHOCTI CIOCTEPEKHUX ITYHKTIB JIEP>KaBHOTO
PIBHS Ta iX PO3MOLTY 32 CKJIaJ0M MEPEkK1 MOHITOPUHTY B MEKax

aaMIHICTPAaTUBHUX 00JIacTeH
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3a3HauyuMO TaKOX, IO JUIsl 0arathbox KpaiH, Je MiJ3eMHI BOJIU € OCHOBHUM
JHKEpPEJIOM BOJIOTIOCTauYaHHs, IIITbHICTh MEPEX T1APOreoIOTIYHOTO0 MOHITOPUHTY €
JIOCHTh BUCOKOIO (Hampuknan, y ABcrpii — 11 mynkriB Ha km?, HiMeuunni — 19
IyHKTiB Ha KM%, BenukoGpuranii — 39 mynkris Ha km? [50]). ToMy 3anmponoHoBani
JUIS TaKUX Teputopid meroauku, [50, 52-54, 57], nns Ykpainu, e CIOCTEpekKHI
CBEPVIOBUHU PO3TAIllOBaHI BKpail HEPIBHOMIPHO, 3HAYHA YACTHHA iX JIIKBIJIOBaHa,
a ICHYIOYl pSIU CIOCTEPEKEHb MICTATh CYTTEBI MPOMYCKH, MOBHUHHI OyTH

NEeperJisiHyTI 1 aanToBaHi.

ABcTpis

HimeuuuHa

Hopma (Bumoru BP/1)
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KM? 0O 400 600 800 1000 1200 1400 1600

Pucynok 3.2 — Inoma po3MiiieHHs: | COCTepeKHOr0 MYHKTY Y P13HUX KpaiHax

3.1 MeTtoaoJiorisi MpoBeIeHHsI TiIPOre0eK0JI0riYHOr0 MOHITOPUHTY

[lutanHs SAKICHOTO Ta KUIBKICHOTO MOHITOPUHTY MiA3€MHUX BOJ Ha
CHOTOJHIIIHIN JIEHb € OJTHUM 13 OCHOBHHUX Y Tiporeosoriuniil chepi. [lepmr 3a Bce
yepes BiJICYTHICTh MMOBHOILIIHHOT MEPEXKI CIIOCTEPEKHUX MYHKTIB, sIKa JO3BOJISLIIN O
OPOBOAUTA MOHITOPUHI KIJIBKICHOTO CTaHy MiA3€MHUX BOJ, HArisoBHHA Ta
OTNIEpaTUBHHUM MOHITOPUHT. BiICYTHICTh Takoi iH(popmaIlli € Bkpail HeOe3MeYHO0

SK JUISl PET10HAJIBHOTO PIBHS TaK 1 KpaiHU B IIJIOMY, OCKIJIBKM HEMOXJIMBO OI[IHUTH
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CTaH, 3alacH Ta CIOXHUBYY MPUAATHICT BOJHUX PECYpCiB. BUIBIIICTh MPOrHO3HUX
pEeCypCiB 3HAXOAWUTHCS y MIBHIYHMX Ta 3axigHUX o0nacTsax Ykpainu. OgHuM i3
HaWTMEePCIEKTUBHIMIMX pPaloOHIB Jii pO3pOOKM HOBOI CIIOCTEPEKHOI MEpexkl 3a
piBHEM IiJ3eMHUX BOJA € OaceiiH piuku [lpun'ste, ska € TPaHCKOPAOHHOIO 1
MPOTIKAE HA TEPUTOPIi JBOX JepkaB - Ykpainu ta binmopycii. Came neit ¢axr i
3000B's13y€ MPOBOAUTH JTOCHIJIKEHHS MIJ36MHUX BOJ Hacammepe. I[boro Oaceliny.
Binomo, 1o Haitounb eeKTUBHUM yIPABIiHHS MOBEPXHEBUMHU Ta MiA3EMHUMHU
BOJIaMU BIAOYBAa€ThCA y MeEkaxX PIYKOBOro OaceiiHy — 00'€ekTa I1HTETpOBAHOIO
YIPABIIHHSA BOAHUMHU pecypcami [72].

Bapto BimzHauutu poboty [74] y sKiil npencTaBieHUN METOJ PO3MIILICHHS
CBEPJUIOBUH MEPEXI MOHITOPUHTY B YMOBaX HEBH3HAUE€HOCTI. ABTOP IPOIOHYE
BUKOPUCTAaTU METOJ, IO MOENHYE 3aCTOCYBAaHHA IMITAlIHOT MOJEII TPAHCIOPTY
3a0pyIHIOIOUMX PEUOBUH Ta MOJIEIII PO3TaIlyBaHHS 00'€KTa.

Y pob6ori [75] 3anponoHOBAaHO HOBY METOJAOJIOTIIO, MI0 TOEAHYE
KapTorpadyBaHHs ypa3IMBOCTI Ta T'€OCTATHUCTHKY, MIO0 JOMOMOITH BH3HAYUTH
HaWOUTbII €(PEKTUBHY MEPEeXYy MOHITOPUHTY SIKOCTI TIA3€MHHUX BOA Y
perioHansHOMYy MaciuTadi. KaprorpadyBanHs ypas3iMBOCTI BU3HA4Ya€e pailoHH 3
BHUCOKHM TIOTEHI[IAJIOM 3a0pyAHEHHS 1, B CBOIO YEpry, BU3HAYA€E MPIOPUTETH IS
MOHITOPHUHTY.

Benukuii BHecok 3po6uB Jl. K. Txakyp. Y cBoiit poborti [76] BiH mpeacTaBuB
K Ha OCHOBI ICHYIOUO1 TPUBUMIPHOi TeosIoTi4HOi Mojaeni 3-D moTiK mia3eMHHX
BOJ, OyB OTpUMaHHMl TpPU MOJETIOBAHHI MIBUAKOCTI MOTOKY 3 BUKOPHUCTAHHSIM
MOYAaTKOBUX Ta TPAHUYHUX YMOB.

OcobmnuBictio BenmenHs JlepxaBuoro Bomnoro Kamactpy € cTBOpeHHS
€IMHOTO JIePKAaBHOTO BOAHOTO (OHAY, SKWM TOBHHEH MICTUTH Taki JdaHi, SIK:
rIMOWHA Ta TOTYKHICTh 3aJISITAHHS T3EMHUX BOJI, PEKUM, OCHOBHI BOJIOOOMIHHI
nporiecu 1 1H. ChOTOAHI OIIHKY MiJ36MHUX BOJ| MPUWHATO MPOBOIUTH Yy JBa
erand. Ha mepuiomy mpoBOJATH TiIPOTEOJIOTIYHE 3HIMAaHHS, a CaM€ BUBYAIOTh

TEPUTOPIIO TOCIHIKEHHS, MEX1, BHYTPIILIHI XapaKTePUCTHUKH.
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OCHOBOIO JAPYTOro €Tamy € BUBYCHHS KUTBKICHHX Ta SKICHMX ITOKa3HUKIB
mig3eMHNX BoiA. lle macTe 3MOry OIHWTH CTaH EKCIUTyaTallifHuX —3araciB
MiJ3eMHUX BOJI. BapTo 3BepTart yBary TakoX 1 Ha BIUIUB KJIIMAaTHYHUX, (DI3HUKO-
reorpaiuHux (PakTOpiB; CTPYKTYpPHO-TEOJIOTIUHI 1 TEKTOHIYHI OCOOIMBOCTI
TEPUTOPIi JOCIIKEHHS, @ TAKOXK 3arajibHy JMHAMIKY CTaHy IiJI36MHUX BO/I.

[lepeniueni Buie ¢akTopu MOTPIOHO BpaxoBYyBaTU 1 MPHU PO3MIIICHHI
MYHKTIB CIIOCTEPEKHOI MEpeki MOHITOPHHTY. J[0 pO3MIIIEHHSI CIIOCTEPEKHUX
MyHKTIB TOTPIOHO BIJHECTHCHh JIOCHUTHh BIAMOBIAAIBHO, OCKUIBKA IPaBUIBbHICTh
PO3MIIIIEHHS ~ MEpPEXi  JO3BOJUTh  3a0€3MEUUTH  TOBHOI[IHHE  BHUBYCHHS
OCOOJIMBOCTEM PEXKUMY MIA3EMHUX BOJ, MPOBECTH iX KUIBKICHY Ta SKICHY
XapaKTEPUCTUKY; BUPAXyBaTH BIUIMB IITYYHUX (PAKTOPIB HA CTaH MiA3EMHUX BO/I.
BpaxoByroun, 10 TEpUTOPIS JOCIIIKEHHS € JOCUTh Takd 3a00JO0YEHOIO, BapTO
3BEpHYTH yBary Ha CUCTEMHU JPEHAXKY, MEJ1Opallii Ta 3pOIICHHS.

OO60B’SI3KOBUMH TOYKAMU PO3MIIIEHHS CIIOCTEPEKHUX CBEPJIOBUH €:

- NIUISTHKYA BOJ103200DiB;

- MPOMUCJIOB1 palioOHI;

- TEpUTOPIi HACEJIEHUX MYHKTIB;

- MICIISl OCYIIICHHSI, 3pOIIICHHS Ta JPEHAXKY;

- palioHu BUJ00YTKY KOPUCHHX KomanuH [78, 81].

Taki KOMIUUIEKCHI MOHITOPUHTOBI JIOCIKEHHS Aal0Th 3MOTY B MallOyTHHOMY
BUSIBJISITH ~ TEPEBAHTAXKEHI JUISIHKW, JUISHKA 3 O3HAKaMH  BHCHA)KCHHS,
crocTepiraTd 3MiHY SIKOCTI mia3eMHUX BoJA. Jlana iHdopmariis ciyryBatume
ocHoBoI0 11 BeaeHHs JIBK [79].

VY pob6oti [80] mpeacTaBieHO METOAM TOOYAOBH T1APOTEOIOTIHHOI MEPEXKI 3
BpaxyBaHHSAM TMPHUPOAHHOTO a00  MOpyHmIeHOTO  pekumy.  JloCHmimKeHHS
MOPYIICHOTO PEXUMY IMiJI3EMHUX BOJI Ma€ OCOOJMBE 3HAa4YeHHS. BpaxoByrouu
MIBUIKICTh PO30yJOBH TEXHOTCHHHX CIIOPYJl, BapTO BCE 4YaCTIIIE MPOBOIUTH
CIIOCTEPEKEHHS 32 3MIHAMU PEKUMY T1JI36MHUX BOJI.

[Ipu BUBUYEHHI MPUPOTHOTO PEKUMY TTIJI3EMHHUX BOJ BAPTO 3BEPTATH yBary Ha

OCHOBHI PEXKUMOYTBOPIOIOUI akTopu. B mepury depry — me amIuiiTyaa Ta Xil
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CE30HHMX 1 OaraTOpiYHUX KOJMBaHb PIBHS; MAaKCUMaJbHI Ta MiHIMaJIbHI 3HAYCHHS
pIBHIB; 3aKOHOMIPHOCTI 3MIH TeMIlepaTyp Ta XIMIYHOTO CKJIady. 3a3BHuai
CIIOCTEPEKEHHS 32 PEKUMOM MIA3EMHUX BOJ MPOBOAATH KOXHI Tpu 1Hi. [lpu
IHTEHCUBHUX OMaJax KUIbKICTh CIIOCTEPEKEHBb pOCTe 1 MOxe OyTu 2-3 pa3u Ha
100y [82]. Pimme mpoBOAsATHCS 3aMipy TiAPOXIMIYHOTO CTaHy Ta TeMIepaTypu
MMI3EMHUX BO/I.

[Tpu po3MilIeHHS CIIOCTEPEKHOI MEPEKI CBEPAJIOBHH BapTO 3BEPHYTH yBary
Ha CTaH MENIOpPaTUBHUX 3eMelb. [IpoeKTyBaHHS MepeXi Ha TaKuX TEPUTOPIIX
BUKOHYETHCS HA MIACTaBl MONEPEAHHO BUKOHAHOTO TAPOTre0I0ro-MeniopaTUBHOTO
paifonyBanus [83]. OcoOGmHMBICTIO Takoi Mepexi € pO3MIIEHHS TOYOK. IX
pPO3TalIOBYIOTh Y BUIIISAL MPOQIIiB, SKI MEPETUHAIOTh OCYIIYBaJbHY CHCTEMY.
KiIbKICTh TOYOK CHOCTEPEXKEHb, a BIANOBIAHO 1 MNpPOQUIIB BU3HAYAIOTH Y
3QJIEKHOCTI BiJI T€OMOP(OJIOTIYHOI 1 TEOJIOTIYHOI OyJOBH TEPUTOPii, XapakTepy
BOJHOI'O KMBJICHHA Ta I'PYHTOBOI'O IMOKPHUBY, PEKHUMY PIBHS MIA3€MHHUX BOJ, iX
B3a€MO3B 3Ky 3 BOJOHOCHUMHU TOPU30HTAMH, a TAKOK KOHCTPYKIIIi OCYIIyBaIbHOI

MEpEeXkKi Ta BOJIOTOCIIOIAPCHKOTO YCTPOIO TepuTopii [84].

3.2  Oco0auBOCTI  NPOEKTYBaHHSI  Mepexki  TiAporeosoriyHoro
MOHITOPHHTY B Me€KaX OKPeMOro piuKoBOro 0aceiHy

[TutanHs opraHizaiii SIKICHOTO ¥ KUJIbKICHOIO MOHITOPUHTY MiJA3€MHHUX BOJI
Ha ChOTOJIHI € OJHUM 3 OCHOBHHUX Yy TIJIPOTEOJIOTIUHIN cdepi, Hacammepes yepes
BIJICYTHICTh TOBHOI[IHHOI MEpPEX1 CIOCTEPEKHUX MyHKTIB. CTBOpPEHHS TaKoi
Mepexi Jao 0 3MOTy MPOBOJUTH OMEpPAIliHHUN Ta JOCTIAHUILKUNA MOHITOPUHTH
3a OaceliHOBMM mNpHHIUIIOM. Bimmosimno mo [85], omepariiiHuii MOHITOPHHT
MPOBOAATHL 3 METOK BHM3HAYCHHS XIMIYHOTO Ta EKOJIOT1YHOTO CTaHy MAacCHBIB
Mi3eMHUX BOJI. MeTOI0 TOCTITHUIILKOTO MOHITOPUHTY € BCTAHOBJICHHSI OCHOBHHX
NPUYUH BIIXWICHHS B CEKOJIOTIYHUX IIJIEM Ta BHU3HAYCHHS MacmTaliB M
HACIIIKIB 3a0pyAHEHHs MiJ3eMHUX Boj. Ha mijacraBi gaHuX CKIagaroTh IJIaHU
yIOpaBIiHHS PIUKOBUMHU OaceitHamu. be3 Takoi iH(opmalii HEeMOXIHBO OIIHUTH

CTaH, 3aMacH i CroXUBYY MPUJIATHICTh BOJHUX PECYPCIB K MEBHOTO PETIOHY, TaK
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1 KpaiHu 3arajaoM. BuTpIIiCTh MPOTHO3HUX PECYpPCiB PO3MIILILYETHCS Yy MIBHIYHUX 1
3axigHUX oOsacTsax Ykpainu. BimmoBigHo mo Bumor BPJI, KiibKICTH MyHKTIB
croctepexkeHHsi Mae OyTH He MeHI sk oguH Ha 20 kMm?. Puc. 2.2 neMoHcCTpye
HasiBHYy MEpEXY CIOCTEPE)KHUX CBEpPJIOBUH 32 pIBHEM MiJ36MHHUX BOJ
cyb0Oaceitny p. Ilpun’ste ctanom Ha 2018 p. SIx Gaunmo, mpeacTaBieHa Mepeka
HEeMpUJaTHA I CTBOPEHHS HAYKOBO OOIPYHTOBAaHOI CHCTEMHU MOHITOPUHTY
MiA3€MHUX BOJ] Ha TepUTOpii 6aceriny p. [Ipum’saTh, OCKUIBKH CIOCTEPEKHI MYyHKTH
HE TOKPHUBAIOTH YCIO Teputopito OaceliHy. OCHOBHOIO MNPUYMHOIO BIJCYTHOCTI
CIIOCTEPEKHUX CBEP/UIOBHH HAa TIBHOYl € HE3aKOHHUI BUAOOYTOK OypIUTHHY.
CaMe mOMIyK MiCllb 3aJIATaHHS Ta PO3KOINKH TPHU3BENN 10 3HUIICHHS MEpexi
CIOCTEPEKHUX IYHKTIB, OCKIJIBKM HE MPOBOJUBCSA KOHTPOJb BIANOBITHUMHU
CIIy’k0aMH 3a HaJIEKHUM 30€pIraHHsAM LIUX CII. CB.

Y Tabn. 3.1 HaBeAeHO 3arajibHy XapaKTEPUCTUKY JOCIIKYBaHOTO
cy00aceiiny, TOOTO KUJIBKICHY XapaKTEPUCTHUKY HAsSBHUX CIOCTEPEKHUX ITYHKTIB

(cm. ¢B.) BiAMIOBITHO 110 KJIacUpiKaIlil piYKoBOrO Oaceiny.

Tabmumsa 3.1 — Xapakrepuctuka cyobaceitny p. [Ipun’ st

Hone Ha3ssa Oaceiina [Tmoma KinpkicTs ciI. CB.

Iv) (km?) (3 HUX

cybbaceitna
NOPYII/HENOPYIII)
11 OaceitH o3epa Typcbkoro Ta 1686570 i
Typcekoro kaHamy

J-1-2 6aceitn BuwxkiBku-Typii-Ctoxomy 10498,08 9 (4/5)
A-1-3 oaceiin Ctupi 12567,75 4 (3/1)
JI-1-4 | Gaceiin I'opuni-Cirydi 2712244 14 (13/1)
1I-1-5 oaceii JIbBu-CTBUTH 2991 85 2 (0/2)
JI-1-6 Oaceiin Yoopti-Ilepru 3802,21 2 (1/1)
17 g:;lzm CrnoBeunn Ta ApiOHUX 2026.27 1(0/1)
J1-1-8 Oaceiin Yxa 8049,22 2 (0/2)
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Crhig TakoX 3ayBakKMTH, LI0 CTaH TiJPOTCOJIOTIYHUX PEXKUMHHUX MEpEex
IIPOMUCIIOBO-MICHKUX arjoMepariiii Kpainu € KpUTHUHUM, a opraHizaiis ix podotu
Ta ePeKTUBHICTh OOPOOJIEHHS OTpUMaHOi 1H(OpMallii — BKpail He3aJ10BUILHUMH.

Ha cpborogni B Mexax JOCHIIKyBaHOT TepUTOPii, BiAMOBIAHO 10 BUMor BP/I,
YMOBHO BHUJIJICHO YOTHPH MAaCHMBHM II3EMHUX BOJ, a caMme allloBlajibHI M
aJTIOB1aJIbHO-/ICJIIOBIAJIbHI T'OJIOIIEHOB1 BOJIOHOCHI 00’ €KTH B JOJIMHAX 1 HAa Tepacax
pivoK; (IFOBIOTIIAIIAIBHI, JIMHOTIIAIIATBHI W TJAIIadbHI BOJOHOCHI 00’ €KTH;
HEOT€H-TIAICOTEHOBUN MACHUB; KPEUIIHUA MACHUB.

BaxiuBUM € TOpPIBHSHHA MEpEeXl CHOCTEPEXEHb 3 KapTOI EKOPETiOHIB,
OCKUIBKM 3apaxyBaHHS TMEBHOIO BOJHOIO 00’€KTa J0 OJHOTO 3 EKOPErioHIB
BianoBigHO 10 BPJI € 060B’s13k0BUM. 3riHO 3 KPUTEPISIMH, 32 SIKUMH BU3HAYAIOTh
MacuB MOBEPXHEBUX BOJ, JOCTIKyBaHa TEPUTOPIS HAJIECKUTH O eKoperiony 16
— Cxinni piBauHu (puc. 3.3). Mexa €KOpErioHIB € JIHIE€ MOy BOJIHOTO
00’€KTa Ha OKpeMi MACHBHU MOBEPXHEBHUX BOJ. Y MICISX HEMNIMOOKOTO 3aJIAraHHs
byHIaMEHTy MK NIJ3€MHUMH BOJAMHU PI3HUX BOJIOHOCHMX TOPH3OHTIB €
TiApaBIIYHUN  3B’SI30K, YHACHIJOK YOr0 CTBOPIOIOTHCSA CIIUJIBHI  BOJIOHOCHI

KOMIIJICKCH.
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Pucynok 3.3 — Exoperionn Ykpaiau [86]
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Buninenns p. [lpun’a1s six cyb0aceliny 3yMOBJICHO po3MipaMHu ii BOJ103a00py
1 TPAaHCKOPIOHHUM TOJIO)KCHHSM.

Odiriitna metoauka [73] BCTaHOBIIIOE OCHOBHI MIPUHITUIM ¥ KPUTEPIl MOILTY
riapo rpadiyHUX OAMHUIIL Ha BOJOTOCIOMAPCHKI MIJITHKH; MOPSAOK BH3HAYCHHS
Ta OINHUCYBaHHS MEX BOJOIOCIOJAAPCHKUX [IJISHOK; TpaBuia KOJyBaHHS
BOJIOTOCTIOJIAPCHKUX JUISTHOK; CIMCOK JIOKYMEHTIB, MOTPIOHUX AJIS 3aTBEPI>KEHHS
KUTBKOCTI BOJOTOCIOAAPCHKUX JUISTHOK Ta IXHIX Mex. Y Tabn. 3.2 HaBeaeHO
NEepeNlik  BOJAOTOCTIONAPCHKUX JUISHOK. a TaKOoX BEJIMYHUHY CEpell HbOTO
0araTopiyHOro CTO Ky p1yok cyObaceiny Ilpum’4ri.

[lin yac posrismy Oyab-sKOiI TEpUTOpli SK MOJNIrOHA ISl PO3POOJIEHHS
CIIOCTEPEKHOI MEpEKl OCHOBHOIO IEPEIYMOBOIO IMPABHIIBHOCTI BUOOpPY METOIY
noOyZJOBM MOHITOPUHIOBOI CITKM € BpaxyBaHHS MPUPOJHHMX 1 TEXHOTEHHUX
YUHHUKIB, K1 3yMOBIIIOIOTh T1JIPOreOJIOTIYHUN pekuM Teputopii. HasgBH1 Bumorw,
K1, 30KpeMa, MpoIroHye €Bpolelicbka XapTisi, a caMe OJHa CBepJjIoBHHA Ha 20
KM2, YpaxoBYIOTh 3araJIbHUi KOMILIEKC MIAXOAIB 10 (POPMYBAHHS CIIOCTEPEKHOT
Mepexi. ToMmy TMocTae 3aBIaHHS CXapaKTE€pU3yBaTH OCHOBHI €JIEMEHTH
CIIOCTEPEXKHOI MEpexi, 3BaKalouyd Ha reoMop(oJOriyHi, TIeoJIOTIYHI Ta
T1IPOTE0I0TIYHI 0COOIMBOCTI TEPUTOPIT TOCIIIPKEHHS.

O4eBUIHO, IO TIAPOTEOJIOTIUHA XAPAKTEPUCTHKA € BU3HAYAIBHOIO MM/ 4Yac
BHOOPY HOBHX TOYOK CIIOCTEPEKHOI Mepexi. Ii CTpyKTypa Moske MaTH O3HAKM
pI3HHX IHTEpIpETAIIHHUX MOJENeH PEryJsIpHOI MEpeXl CIOCTEPEeXKEHb, 1,
30KpeMa, BpaxoOBYBaTU: IUIOLLY TEPUTOPIi AOCHIDKEHHsS 3 Kiacudikaliew ii
NpPU3HAYEHHS; XapakTep OaceilHy, #oro Imolly; AWHAMIYHY 3MiHY pIBHIB
MIJ36MHUX BOJI; TIAPOTEOJIOTIUHI OCOOJMBOCTI TEpUTOPii; crenudiky HasBHOI
CIIOCTEPEHKHOI MEPEexKi (SKILO Taka €).

dopMyITIOBaHHS Y3arajJbHIOIYOTO aJITOPUTMY TTOOYA0OBH MEPEXKI ONTUMI3AIT
TiIPOTE€OJIOTIYHOTO MOHITOPUHTY € TIPOMDKHHAM €TalmoM MIDK TOTepeIHIM
JOCIIIJIKEHHSIM YacCOBUX JIMHAMIYHMUX PIBHIB MiJ3€MHUX BOJ 3 MPOMYCKaMH Ta
YHIBEPCHITI3AIIEI0 MAXOMIB 10 BUBUEHHS MEPEXKi NI OKPEMOTO TiJl PO PETiOHY

3araJioM.
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Tabmums 3.2 — Ilepenik BOAOrOCHONApPCHKUX IUISHOK y MeXaxX panioHy

piukoBoro cyobaceitny I[Ipumn’ st

ITmomra
Ko s/ (moBxxuHA)
Ne |, BO7103200py
TUISTHKH . 2
/1 Piuka B KM~ B MEXax
VYxpainn/
3arajabHa
1 |2.5.1.01|p. [Ipun saTh Big BUTOKY 0 ACPKKOPIAOHY 68,366/114,3
2 [2.5.1.02|p. ITpun'sate Bia r/m Mo3up a0 rupia (B MeKax YKpaiHu) (254/775)
3 |2.5.1.03|p. Ctup Big BUTOKY 10 KOpJoHY PiBHEeHCHKOT Ta BonuHchKko1 00:71.
4 12.5.1.04|p. Ctup B Mexax BonmHcbkoi 0071. (10 KopoHy PiBHEHCHKOI 0011.) 11,700 (483)
5 125105 Crup Bix kopnoHy BonuHcbkoi Ta PiBHEeHCBKOT 0oOnactelt 10 ’
T nepKKOpIoHy
p. ['opunb Big BUTOKY 10 KOpJIOHY XMeNbHUIIbKOI Ta PiBHEHCHKOT
6 (2.5.1.06 .
o0Oiacrei 27,700
7 125107 p. F'opuns Big kopnoHy XMenbHUIEKOT Ta PiBHEHCHKOT 00acTeit (577/659)
7 |mo mepxkopaony (Buki. p. Ciyd)
8 |2.5.1.08|p. Cayu Big BUTOKY /10 THpJA p. XOMOpa
- 13,800
9 |2.5.1.09|p. Ciyu Big rupma p. Xomopa ao rupia p. Kopuuk (451)
10 |12.5.1.10|p. Cnyu Bix rupna p. Kopuuk 1o Baainss B p. 'opusb
11 12.5.1.11|p. CtBura 5,440 (178)
12 |2.5.1.12|p. YOOpTb BiJi BUTOKY JI0 ACPIKKOPIOHY 3,800 (292)
13 |2.5.1.13|p. VY Bix BUTOKY 10 KopaoHy XKuromupcrkoi Ta KuiBcbkoi 001 8,080 (256)

Y nyOmikamisx [2, 14] mnpoaHamizoBaHO PiBHI MiA3eMHHMX BOJ 1
3aMpONOHOBAHO A0COIIOTHO HOBHUH MIiJAXiJ HA PIBHI 3 ICHYIOUMMH METOJAMU —
croci0 3aMmoBHEHHS JIaHUX 13 Tporyckamu. [Ipu 11boMy mokaszaHo, 110 MOKIIUBOCTI
3aMIOBHEHHSI PSAIB 3 MPOIYCKaMU JIJIsl PI3HUX CBEPJJIOBUH Yy BIJAMOBIIHOCTI A0 X
TOPU3OHTY (HamipHUW, O€3HaMipHUN), peKUMY (IPUPOAHOTO a0O TEXHOTCHHOIO)
Ta 3araJlbHOr0 TEXHOTCHHOTO HABAHTAKEHHS NOTpeOye UITKOI KiacTepu3allii,
TOOTO ajropuTMmizallii aHami3y JWHAMIKK PIBHIB MIA3€MHUX BOJ 3 ypaxyBaHHSIM
TiIpO TEOJIOTIYHOT XapaKTePUCTUKU PETioHy. ba3oBuM, CTPYKTypHUM, 3 TOYKU
30py BHOOpPY TEpHUTOPii AOCIIIKEHb MOHITOPUHIOBOI MEPEXKI CIOCTEPEKEHb, €
plukoBuil OaceiiH, ToMy noTpeba B ajroputmi HaOysa Iie OUIbIIOro 3HAYECHHS.
baceiin piuku MOKHa pO3AUIMTH Ha cyOOaceiiHH, 10 3HAYHO MOJIMIIYE SKICTh

JOCHTIPKeHb Ta BUKOHAHHS 3arainbHoi metoauku €C. Lle mae 3Mory, 30kpema,




68

BUKOPHCTOBYBATH JaHUW MIAXIJ JO 3alpOIOHOBAHOI YM YJOCKOHAJEHOI MEpexi
JUIS TIOJANBIIOTO JOBTOCTPOKOBOTO TPOTHO3YBaHHS iX pIBHIB I OKPEMOTO
cy00aceliHy Ta OL[IHIOBAHHS €KOJIOr0-T€0JIONTUHUX pu3nKiB [21].

CrpykTypa Mepexi B ii MPOCTOPOBOMY BHSBI, Oe3MepeyHO, HE MOXe OyTh
YITKO OKPECJICHOI0, OCKUIBKM € 3MIHHOIO 3aJIe)KHO BIJ 3aBJaHb 1 CIIOCOOY
PO3pOOIJICHHST HOBOI MEPEXX1 T1APOre0IONYHUX CIIOCTepexkeHb. JlaHl criocTepekHOl
MepeXi MOHITOPUHTY 3a PIBHAMH IMI3€MHHUX BOJI MOTPEOYIOTh CHUCTEMaTH3aIlli Ta
yHi(iKaIi B MIxoaax 10 BUBYEHHS TUHAMIYHUX KOJMBaHb iX piBHIB. Ha mincrasi
BHOOpPY METOJIB aHai3y YacoBHX psaiB 3 mpomyckamu [2, 14] Ta BUBYCHHS
JOCBIZy 3aCTOCYBAHHS METOJMKHU JOCIIKEHHS PIBHIB IMIJ3€MHHX BOJ Halyla
3HAYEHHA MOTpeda B y3arajJbHEHHI CIOCO0Y JOCIIIKEHHS PIBHIB M1A3€MHUX BOJ, a
0COOJIMBO B 30HAx, /i€ ICHyIO4a Mepeka He BigoOpaxae 0araTOpIYHUX YacOBHX
3MiH. Y TaKMX yMOBaX HOBAa METOJMKA MA€ IPYHTYBAaTUCh HA TOCTYIIOBOMY BUOOpI
etamiB jpociipkeHb. OOpaHy TEpPUTOPII0 TPOAHATI30BAHO Y IMOCTYIOBOMY
JIOCITIIJPKEHH] YacOBHUX JHMHAMIK Ta pOOOTH 13 psiiaMH, IO MaloTh MPOITYCKH,
OOTPYHTYBaHHSIM MOJIMBOCT1 (DYHKITIOHYBaHHS 1CHYIOUO1 MEPEXKI 3 ypaxyBaHHSIM
0azoBux gupektuB €C Ta BHOOpPY HOBHX TOYOK 3 METOI HAJIEKHOTO
(GyHKIIIOHYBaHHS MOHITOPHUHTOBOI MEpEXi CIIOCTEPEKEHb. TakuM YMHOM, BUHUKAE
HEOOXIJTHICTh CTBOPEHHSI €JIMHOI CXEMH MOOYJIOBH MEpEXl TiIpOreosIorigyHOro
MOHITOPUHTY, MO0 JacTh 3MOTY CHCTEMaTH30BaHO MIiIIATU 1O MNPOEKTYBaHHS
mepexi. Ha pucynky 3.4 mpencraBieHa cxema, sika JO3BOJUTH PalliOHATBHO
HIIIATH A0 MPOEKTYBaHs HOBOI MEPEXKI.

Ha mnepmiomy erami CKIagalOTh 3arajibHy XapakKTEPUCTUKY TEpUTOpIi
JOCIIKEHHS. BaXkJIMBO MpaBUJIbHO BU3HAYUTH PEKUM MIA3EMHUX BOJ (HAMipHUA,
Oe3HamipHui, TPUPOJHUHN, MOPYIIEHUI); TEOJOTIYHY Ta TAPOreosIoriyHy OyaoBY
TEPUTOPIi JOCIIHKEHHS.

HactynHum eTanom € aHalli3 HasBHOI MEPEXi CIOCTEPEKEHb 3a CTAaHOM
MiJ36MHUX BOJ[ 1 BUBYEHHs BCIX ocoOymBocTel i1 moOymoBu. OCKIJIBKHM 4Yac BiJl
yacy METOJU TOOYJIOBH MEpPEXK ONTUMI3AIlli BIOCKOHAIIOIOTHCS, BapTO TaKOX
BUBYUTU OCHOBHI Hall akTyaJbHIII BUMOTH J0 MOOYJOBH MEPEXi CBEPJJIOBUH, a

TaK0X BUOpaTH ONTUMAJIbHUN METO/ 11 MO0y I0BH.
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‘ XapaKTepHCTHKA TEPHTOPIIL JOCTITKEHHA |

Dismxo- P \ " Pesximv
reorpatiuna I Teonoriuna ‘ | ['aporeonorigna | ‘ Exonoriuna 1 MiI3EMHHEX BOJ
[ Amnanis HAABHOIL CIIOCTEPEAHOI MEPEXK] Ha 0OpaHiil TepHTOPIl
‘ Amnaniz OCHOBHHX EHMOT 1A OOYIOBH Mepeski I
| OBIpyHTYBaHHA METOIY MOOYI0BH MepeKi T1APOre0eKOIOTIYHOTO MOHITOPHHTY |
JIoBrocTpOKOEL METOAH TeocraTucTHYHL Iaporeoexonoriase
CTpaTerii MOHITOPHHTY MEeTOIH MOHITOPHHTY MOZIEIFOBAHHA Ta ONTHMi3allia
TiI3EMHIX BOJ Ii3eMHHX BOJ HEHpOMEPEKEIO
TlopisnArEA Ta CrarHeTHHHI VaocKoHaTeHHA CTpaTeriil
CIIBCTABIEHHA METOIIB METOIH MOHITOPHHTY THA3EMHHX BOT
‘ [TpoeKTyBaHHA TOYOK CIOCTEPEKHOL MEPEKI ‘

‘ TMoGya0Ba KapT Mepesxi [ApOre0eKoIOTi9HOr0 MOHITOPHHTY ‘

Pucynok 3.4 — AnroputM no0y10BM Mepexi onTumMizanii

T1APOre0eKOoIOTIYHOTO MOHITOPUHTY

JIo OCHOBHHMX METOJIB HaJIeKaTh: JIOBFOCTPOKOBI METOJIU CTpaTerii
MOHITOPUHTY MiA3€MHUX BOJ, FOJIOBHE 3aBJAHHS SIKUX IOJIATAE y HaJIAIITYBaHHI
MOHITOPUHTY, 0 0e3MocepeHbO MIATPUMYBATUME PIIIEHHS LIOJ0 OYMILEHHS 1
MOJKJIMBOTO 3aKPUTTS CBEPJUIOBMH; CTAaTHCTUYHI W TEOCTaTUCTUYHI METOAU
MOHITOPUHTY TMIJI3€MHHUX BOJI; TIAPOreoJIOrIYHE MOJCIIOBAHHS Ta ONTHMI3AIls
HelipoHHUMH Mepexkamu. [li meroam ontumizamii Oyiau  3acTOCOBaHl 70
POEKTYBAaHHS MEPEX MOHITOPUHTY IJII XapaKTEPUCTUKUA MiICIlb MOHITOPHUHTY,
BUSBIICHHSI 1 CIIOCTEPEKEHb 3a TPOCTOPOBUM IMOKPUTTSIM [MiJSHKUA, SKY BOHH
KOHTPOJTIOIOTh, 1 BIPOBA/KEHI BIPOOBXK IMEBHOTO MEPIOy Yacy, TOCTaTHBOTO JJIs
CTBOPEHHS MOPIBHAHO BCeOIuHOI icTOpil MOHITOpHHTY [88].

BaxxnuBum etanomM nodyA0BH HOBOI MEPEXi € TOTPUMAHHS TOJIOBHUM YHHOM
0azoBux Bumor BPJ[, mpu npoMy MOXyTh OyTH BpaxoBaHI JaHI I1CHYIOYHMX
CBEPJUIOBUH JIEPKABHOI CHUCTEMHM MOHITOpUHTY. OJHAaK CIiJl PO3YyMITH, IO
Haje)XHe (YHKLIOHYBAaHHS MEpPEXI HE MOXJMBE 0Oe3 ii pernpe3eHTaTUBHOCTI Y
Mexax cyO0aceliny, a 0TKe, HMOBIPHO, 1110 JIeKl CBEPJIOBUHU MEPEXi JeP:KaBHO

ro MOHITOPUHTY HE OyAyTh MPSAMO KOPEIIOBATH B JUHAMIIl PIBHIB IIJI3EMHUX BOJI
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TOYKH, 3alpoeKToBaHOi BiAmoBiHO a0 BuMor Kouenmii. Tomy HacTynmHuM
eTaroM JIOCHI/PKeHb € O3HA4eHHS HEOOXIJHOCTI BUKOPUCTAHHS  KOXKHOT
CIIOCTEPEXKHOI CBEpPIJIOBUHM 3 ypaxyBaHHAM (aKTOpiB MPUPOJHOTO YU
TEXHOTEHHOTO peXuMy migzeMHux Boj. [loOymoBa kapT mepemyciM OCHOBHOTO
paH)XKyBaHHS KIJIBKOCTI TOYOK JiJis cyOOaceiHy 3 MOPIBHSHHAM ICHYIOUYOI MEpexi
JTACTh 3MOTY Ha MTOYAaTKOBOMY €Talll BUOpATH HAINPSM JTOCTIIKEHb 3 MOJCIIIOBAHHS
Ta MPOEKTYBAHHS HOBUX TOUYOK CITOCTEPEKEHb.

[TigibpaBu onTUMaIbHUM METOJ MOOYIOBU MEpEXi, MOXKHA MPOEKTYyBaTH
HOBI TOYKH CIOCTEPEKHOI Mepexi. BogHodac mifgdip cTaHIId MOHITOPUHTY Jis
MiI36MHUX BOJ Ma€ TPYHTYBATHCS HAa HAsIBHUX PETIOHAIBHUX Mepekax
MOHITOpUHTY. Tam, /i€ 1€ MOXJIMBO, MalTh OyTHM OXOIUIEHI BCl HallOHAJIBHO
BOXJIMBI BOJOHOCHI Tropu3oHTH. OOpaHi MOHITOPUHIOBl CTaHII y Mexkax
3a3HAYCHUX BOJOHOCHUX TOPHU30HTIB MarOTh OyTH PO3MOAUICHI OUIBII MEHII
pEeryJasipHUM TE€OMETPUYHUM MAJIOHKOM 31 IIUIBHICTIO IOHANMEHIIe OaHa

2

cepaiioBuHa Ha 20—25 kM* BOJOHOCHOTO ropu3oHTy. CIiJl 3ayBa)KUTH, IO B

0COOIMBUX BHITaJIKaX YXBAJIIOIOTb MCHITY HliJII;HiCTL CIIOCTCPCIKHUX CBCPAJIOBHH.

KinmeBuM eranom € mody10Ba KapTu MEpexi r1poreoIoriYHOr0 MOHITOPUHTY.

BucHoBku 10 po3aiay 3

[IpoanamnizyBaBiIM JiTepaTypHi JKepesa Ta 10AaTKOBI (OHAOBI Marepialu,
0 MICTATh 1H(OpPMAIlI0O TPO TIAPOTEONOTIYHUI MOHITOPHHT MIA3€MHHMX BOJI,
MO>KHa C(pOpPMYyBaTH AEsIKI BACHOBKHU.

Mertonosioriss IPOBEJAEHHS OLIHKK MIJ36MHUX BOJ € Jenio HemoBHOIo. Ha
ChOTOIHI HE ICHYE €IWHOI CHCTEMH MOHITOPHMHTY IiJI3€MHUX BOJI, sika Majia 0
3MOTy MPOBOAMTH TIAPOTEOJOTIYHUI aHali3 SIK Ha TEPUTOpii 3 MPUPOJIHIM
PEKUMOM MIA3€MHUX BOJA TaK 1 JUIsi TEPUTOPIM 3 TOPYIICHUM pPEKUMOM. B
OTpaIlbOBAaHMUX TPAISIX € 3alPOTOHOBAHA METOJMKA KOMIUIEKCHOTO MOHITOPHHTY
MiI3eMHUX BOJ. bepyun [0 yBarum TIOKa3HUKH HASBHOCTI CBEPIJIOBUH
CIIOCTEPEKHOI MEpEXi, JTOCUTh BAXKO OO ’€KTUBHO MPOBECTH IPOTHO3 pPIBHIB
MIJ3EMHUX BOJI, OCKIJIBKHM JlaHa Mepeka He Ja€ IIIICHOI KapTUHU TPO MEPEKY

MOHITOPHUHTY B LILJIOMY.
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PO3/11 4
JTOCJUIKEHHS PSIIIB JTAHUX PIBHIB II3EMHUX

BO/J I3 TIPOITYCKAMM

JocnipkeHHsT peKUMY PIBHIB MIA3€MHUX BOJI € OJHHUM 13 TOJIOBHHX €TarliB
TAPOreoJIOTIYHUX JTOCTIKEHB, IO J03BOJISIOTH KUIBKICHO OXapaKTepHu3yBaTu
npoiiec GopMyBaHHS Ta 3MIHH TiIPOTEOJIOTIYHUX YMOB y 4aci. Ha choromnimiHin
JIeHb TMOCTa€e npobiieMa y 3amoBHEHHI psiaiB piBHIB mig3emMHux Boj (PIIB), ski
MaroTh Tporycku. Ile Mae 3HayHWI BIUIMB Ha BUXIJHI PE3yJBTaTH Ta MPOTHO3 Y
uinomy. [Ipu popmyBaHH1 4aCOBHUX PAAIB JaHUX 3a3BUYail BUHUKAIOTh MIPOIYCKH Y
3B'SI3KY 31 3MIHOIO METOAMKHU criocTepekeHb 3a PIIB, HecBoeyacHUM 3amioOBHEHHSIM
pAAIB JaHUX, BIACYTHICTIO MOJKJIMBOCTI MPOBOAUTH MOAIOHI CIIOCTEPEKECHHS,
to1o. [IpoTe, MOBHICTIO BUKITIOUUTHU PSIIA 3 TIPOITYCKAMHU HE MOXHA, OCKUIBKH 11€
MOKE MPU3BECTU JI0 HEJAOCTOBIPHUX JAHUX MPU pO3poOlll MPOTHO3Y Ta MOOYI0BI
MPOTHO3HUX KapT PIBHIB MiJ3eMHUX BOJ. Tomy mocCTa€e 3aBAaHHS B MOPIBHSIHHI
ICHYIOYMX METOJ[IB 3allOBHEHHS PsAIB JaHUX 13 MPOMYCKaMU 3 METOI 00patu
ONITUMAJTBHUM JIJIS1 TIOIAJTBIIOT pOOOTH, Ta MPAKTHYHOIO iX TIEPEBiPKOIO.

IcHye nocuTh Taku 6Garato METOAMK 3allOBHEHHS MIPOITYCKIB, sIKi BAHUKAIOTh Yy
qacoBUX psaaax. Amepukanchbki BueHi Jlittn [[x., Pyoun JI. y cBoiii poborti [87]
BUKJIAJIM Cy4acCHI METO/AM Ta aJIrOPUTMH OOPOOKHM MPOMYIIEHUX 3HAYEHb y PIZHUX
3ajayaX CTATUCTHYHOTO aHamzy. Y pooOoti [90] mmpoko mpeacTaBieHui
QITOPUTM IS OOYMCIICHHS OIIHOK MAaKCUMaJbHOI MPaBAONOIOHOCTI 3a
HETIOBHUMH JTAaHUMHU, sIKI TIPEACTABIICHI 3a PI3HUMU CTYINEHSIMU TeHeparlii JaHuX.
3HayHUN BHECOK y PO3BUTOK CTAaTHUCTUYHOrO aHamizy B YkpaiHi 3poounu H.B.
Kysuernora, B.E.Cuutiok, bigtok I1.I. Ta in. ¥V pobotax [91, 94] posrisHyTO
MeToau OOpOOJIEHHS TMPOMYIICHUX JaHUX 1 3aMPONOHOBAHO iX KIacu(ikaIlio 3
ypaxyBaHHSM BHUJIB BXIJIHMX JIaHUX, THUMIB Ta (OpMaTIiB JaHUX, TPUYUH
MPOIYCKIB, 3yMOBJICHMX MPOSBOM BIUIMBY HEBH3HAYEHOCTEW HABKOJIMIIHBOTO

CBITy 1 00’€KTa MOJENIOBaHHSA. 3alpoONOHOBAHO BUKOPHUCTAHHS METOIB
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IHTEJIEKTYalIbHOTO aHali3y JdaHuX s OOpOOJIeHHS MPOMYIIEHUX 3HAYeHb Ta
HABEJCHO NPUKIIAJ 3alMOBHEHHS TMPOIMYCKIB JaHUX METOJAMU PETpeciiiHOro
aHai3y, 30KpeMa 3a JOIMOMOTOI0 OI[IHOK MPOTrHO31B. EBOMIOMINHUN METOM, SIKUi
0a3yeTbCs Ha KOMIIO3MIII BUKOPUCTAHHS HEMPOHHOI MEpeki Ta TEHETHYHOTO
anroputMy omucaHo y po6oti [93]. TexHooriss BiIHOBJIEHHS IPOIYCKIiB, SKa
3alpoONOHOBaHa Yy 1ii poOOTI, HE BUMarae BUKOHaHHS OOMEXKEHb, MOB'SI3aHUX 3
JHIAHICTIO MOJIEN, PO3MOALIOM MmapamMeTpiB Tomo. A.A.PoccueB 3ampornoHyBaB
METO/i MOCIIJOBHOTO MOJENIOBaHHS Ha0Opy JaHUX OJIHOBUMIPHUMU KPUBUMHU.
Mertop iHTEepIpeTyeThCA SIK MOOY/I0Ba KOHBEEpA HEHPOHIB 1Ji1 OOPOOKU JaHUX 3
IpoNycKaMH. [HIIA MOXXJIMBa I1HTEpHpeTanis — ITepalliHuid METOJ TOJIOBHHX
KOMITOHCHT 1 HeNiHIHMIA (haKTOPHUI aHaTi3 U JaHUX 3 mpoiryckamu [92].
Tepurtopii PiBHEHCHKOI 00J1acTI MIBHIYHO-3aX1/IHA YaCUHA TEPUTOPIT Y KpaiHu,
po3TaloBaHa y Meax JBOX BEJIMKUX IUIATGOPMEHHUX CTPYKTYp — YKPaiHCHKOTO
muTa Ta BoanHcbko-I1oainbChKOl INTH, 1 JIMIIIE HE3HAYHA AUISHKA HA MIBHIYHO-
CXiHIM oOkpaiHi PiBHEHIMHU JnEXUTh y Mexax [Ipum’sSTcbKoro MnporuHy.
['pposoriuno PiBHEHIMHA 3HAXOMUTHCS Y paliOH1 TPhOX apTe31aHChKUX OaceiHax
nigzeMHux BoJ:  Bomuno-Iloginscbkoro, Ilpum’arcekoro Ta YKpaiHCBKOIO

OaceiHy TpIIMHYBATHX BOJI.

4.1 Orasa ocHOBHUX miaxoaiB a0 pociimkenHs PIIB 3 nponyckamu

Buenumu 3anporoHoBaHO 0e€3/1i4 METOAWK 3allOBHEHHS YacCOBUX PSJIIB 3
nponyckamu. [IpoTe, Ha CHOTOJHIINIHIN AEHb BCE kK HE ICHYE €IMHOI METOJMKHU
3allOBHEHHS JaHWUX. TOMy TOJIOBHOIO METOI JlaHoi poboth € miabip Ta
OOTPYHTYBaHHS METOJWKH 3allOBHEHHS YacOBOTO Py JaHUX 3 TPOITyCKAMHU.
OpHuM 13 3aBAaHb JJIA MOAAIBIIOT POOOTH € 3alOBHEHHS PSAIB 13 MPOIMyCKaMu
Tak, moO Il 3MIHM KOPEKTHO BiloOpakamucs. BUIIIuMO OCHOBHI METOIW IS
IIBUIKOTO 3alIOBHCHHS JaHUX.

-Metroqgu Gararopa3oBoro 3amoBHEHHsS. llepembavaroTh  3amOBHEHHS

MPOIYCKY JeKIbKOMa 3HaueHHsAMU. CyTTEBUM HEAOJIIKOM METO/IIB OAHOPA30BOI0O
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3allOBHEHHS, 32 AYMKOIO iX JOCHIAHMKIB € T€, 10 3BUYaiiHI (GOpMyIH IpU3BOAATH
0 CHCTEMAaTHYHO 3aHIKCHUX OIIIHOK JHCHepcii, HaBiTh, SKIO OOYHCIICHI
MPOMYIIEHI 3HAYE€HHS OTpUMaHl 3 BHKOPUCTAaHHAM BipHOi Mmogaeni. [lpu
0araTopa3oBOMY 3allOBHEHHI OTPUMYIOTHCS TpPaBHJIbHI OIIHKA JUCHEpCii, sKi
MOKHA OTPUMYBATH 3BUYAMHUMHU METOJIaMH aHAJI3y MOBHHUX JAaHUX. 3allOBHEHHS
3a perpeciero. CyTh mojiirae B 3allOBHEHHI NMPOIYCKIB JaHUX, SK1 IMependadeHi
perpecie€lo MpOMyIIeHUX 3HA4YeHb ISl TIEBHOTO 00’€KTa 3MIHHUX Ha Ti, IO €
BIIOMI.

- 3anoBHEHHA 0e3 minoopy. [Ipomycky 3an0BHIOIOTHCS MOCTIMHUMU TaHUMH 13
30BHIIIHBOTO JKEpeNa, HAMpUKIa] JaHUMH 13 TOTIEPEAHIX CIIOCTEPEkKEHb Ha IIii
K€ TOUIII.

- 3amina. MeTo1 XapakTepU3yeThCA 3aMIHOIO JaHUX Ha €Talll CIOCTEPEIKCHHS
Ta mpu Oe3nocepenHbo npu 300pi gAanux. CyTh monisrae B 3aMiHi 00’€KTa 3
BIJICYTHIMU TOTPIOHUMH JIaHMMHU Ha I1HIIMH OO0’€KT, SKUH HE BKIIOYAETHCA Y
BUOIpKy. IIpoTe Taky BUOIpKY HE BapTO pO3IVISIIATA SIK MOBHY Ta JIOCTOBIPHY,
OCKIJIbKU JIaH1 1HIIOT BUOIPKU TAKOXK MOXKYTh CUCTEMAaTUYHO BIJPI3HATUCH BiJ THX,
K1 TIOBUHH1 OYyTH.

- CniiBcTaBiieHHsT MeTO/IB. ba3yeTbcs Ha OCHOBI Jekuibkox MetofiB. [lpum
poOOTI 3 JaHUMHU MOKE€ BUHUKHYTH MOTpeda i MOPIBHSAHHS TOTO UM 1HIIIOTO
METOJly Ha OCHOBI peaJlbHUX crocTepekeHb. Jlo mpukiamy MoKHa 00’ e€qHaTH
3alTOBHEHHS 3 Ti100pOM 1 3alIOBHEHHS 110 perpecii [4].

- 3allOBHEHHS MpPOMYCKIB CEPENHIM 13 I'SITH 3HA4Y€Hb PsAy, BPaxoBYIOUU
ycepeaHeHe 3HAYeHHs MO0 pokax Ta Micsix. JlaHuii MeTon € HalOIbII BIIOMUM
Ta TIONIMPEHUM cCepeJl HAYKOBI[IB. BiH € e)eKTUBHUM 1 y XOJi E€KCIIEpUMEHTIB
MOKa3ye XOpOIlly TOYHICTh pe3yibTariB. lIpoTre naHuii MeTon € HalbOuIbII
e(EeKTUBHUM TIPU OJUHOYHUX MPOITyCKaX.

- 3anoBHEeHHs 3a perpeciero. CyTh Mojsirae B 3allOBHEHHI MPOITYCKIB JIaHUX,
AK1 TepeadadeHi perpeciero MponymeHux 3Hau4eHb IS IEBHOTO 00’ €KTa 3MIHHUX

Ha Ti, O € BijioMi. BeMnKkuM HEIOIIKOM TaKOTO METOAY € Te€, IO MPOTHO30BaHA
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SKICTh BIJTHOBJICHHSI MPOIYIIEHUX 3HA4YeHb 3aJIeKUTh B BUOOpPY perpeciitHoi
MOJIEI, IKY OEPYTh 32 OCHOBY.

- BukitoueHnns psakiB 3 nporyckamu. L{eit MeTos 1erko 3acTocoBY€EThCS, aje
HEOOX1THOI0 YMOBOIO HOTO BUKOPHCTAHHS € T€, IO MPOIYCKHA B JAHUX MOBHUHHI
OyTH TMOBHICTIO BUIAJKOBUMH. BaXXJIMBUM € Te, 110 3a3HAUYCHUN METO/| 3a3BUYail
3aCTOCOBYETHCS JIMIIE MPU HE3HAYHIN KUIBKOCTI MPONYCKIB y Tabuwuii. ['omoBHUM
HEJOJIK Takoro MiIXoay OOyMOBIEHHUN BTparoro iH(opmaiii Mpu BUKIIOYECHHI
HEIOBHMX Janux [89].

MeToaunka qocaixkeHHs1

OcHoBHUMHU (akTopamu, MO (POPMYIOTH PEKUM pIBHIB MiA3EMHUX BOA 1
NOBUHHI BpaXxOBYBAaTHUCh 1] Yac HOro BUBYEHHS Ta MPOTHO3YBAHHS, € KJIIMaTHUHI
(MeTeopoJIoTiuHl), HacaMIiepe aTMOC(EpHI Oaay 1 TeMiepaTypa noBiTps. AHami3
HOTMEPEIHIX JOCHIIKCHb 0araTopiuHol MIHJIUBOCTI PiBHIB migzeMuux Boz [95, 96,
97, 98] cBiAUUTH MPO JOUIIBHICTH MEPIIOYSPrOBO PO3IJISLAATH TaKi OCHOBHI
XapAKTEPUCTHUKNA METEOPOJIOTIYHUX PEKUMOYTBOPIOBAIBHUX (PAKTOPIB: PIUHY
KUIBKICTh OMaiB, KUIBKICTh OMaJiB XOJOJIHOTO Iepioay (JIMCTOmaj — JIIOTHI),
CepeIHbOPIUHI TEMIEPATYPHU MOBITPs, CepeaH] JITHI Temneparypu nositps. Came
[l TapaMeTpy JarTh 3MOTY KIJTBKICHO OXapaKTepU3yBaTh KOMILJICKCHHUI BILTUB
dakTopiB, SKI BU3HAYAIOTH BEJIMYMHY >KUBJICHHS MIA3EMHUX BOJ Y KOXXHOMY
OKpPEMO B3STOMY pOLi. 3MIHM METEOpPOJIOTTYHUX (DAaKTOpiB, SKI MaroTh
Oe3mocepe/iHid BIUIMB Ha KOJIMBAaHHS PIBHIB MIJ36MHUX BOJ, 3HAYHOK MIpPOIO
3yYMOBJIEHI BIUIMBOM KOCMOI€HHUX UMHHUKIB 1 HacaMIiepes — 3MIHaMHU COHSYHOI
akTUBHOCTI. CBO€I0 4Eproro, HasBHICTb 3aKOHOMIPHOIO 3B’SI3Ky OaratopiyHux
KOJIMBaHb PIBHIB ITJI3EMHHUX BOJ 31 3MIHAMH COHSYHOI AKTHBHOCTI BiJMIiYalid
Oararo nmocmigaukiB [95, 96]. Tigposoriuni ¢akTopu (HOpPMyBaHHS PEKUMY
BUUIAIOTH B OKpEMY TPYITy, IO TOB’s13aHO 13 crerudikoro ixHporo BrumBy [99].

[Ticns BuGoOpy ¢akropis, ki MarOTh BIIKMB Ha pexkum PIIB, mpoBomuThes
aHali3 BHUXIJHUX JaHUX. PO3rIsaeTbcsl CYKYNHICTh YacOBUX PSAIB — JaHHUX
CTIIOCTEPEKEHb 3a PIBHAMH MIA3€MHUX BOJ Ha MEBHIM CYKYMHOCTI CIIOCTEPEHKHHUX

cBepioBHH [2, 13].
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[cayroul migxoau A0 aHamizy 4yacoBux psiaiB PIIB morpedyroTh 4iTKimoro
CTPYKTYpYBaHHs JiJIsl 3a0e3MeueHHs] JOCTOBIPHOT 1HPOPMATHUBHOCTI iX MPOTHO3Y.
Ha puc. 4.1 npencraBieHa MeTOAWKAa aHATI3y TIAPOreoJOrIYHUX JaHUX 3
IpOIycKaMH 3a MEBHUM MepioJ] yacy.

[lepmmiM 1 BaXJIMBUM €TallOM € BiacHe BUOIp Teputopii. OCKiIbKU
T1IpOreoJIoTiYHa CTPYKTypa TepUTOpii YKpaiHu € TOCUTh CKIAJHOIO0, TOIMUIEHUM €
MIPOBEICHHSI TOCTIKCHDb Y MEKax PIYKOBUX OaCeWHIB, OCKIIBKU TiAPOTeoIOTIuHI

OaceliHH y CBOIM TEpUTOpIAJIbHIN CKJIaJ0B1 CIIBMIPHI 13 T1APOre0JIOriYHOIO

Oy10BOIO.
Bubip tepuropii j1ociipKeHHS
\ 4
CrtBOpeHHs 0a3u JIaHUX PIBHIB M1JI3€HMHUX BOJL 13 IPOIyCKaMH
\ 4
MeTo/u IBH/IKOTO 3aOBHEHHS JIaHuX 3 npomnyckamu (MILI3/T)
< 4 Y A v
Meron 3anoBHEHHS 3anoBHEHHS 3amina CriiBcTaBieHHs
GaraTopazoBoro 3a oe3 BHOIpKH METO/1iB
3aII0BHEHHS perpeciero nijgoopy
Y
Bubip (axropis juist ananizy PIIB 3 nponyckamu
) 4
CraTtucTHuHMI aHali3 I'IPOreosIoriyHuX JIaHuX
\ 4
OO6rpynTtyBanns Budbopy MIL3/]
) 4
dopmyBanHs 6a3u JaHUX 13 3aIIOBHEHUMH TPOITYCKaMH
h £

YacoBuii MporHo3

Pucynok 4.1 — Meroauka aHaiizy riiporeoJoriYH1uX JaHUX 3 IPOIyCKaMU

HactynmHum etamom € cTBOpeHHs 0a3u JaHHX, sKa MICTUTUME 3arajibHi JIaHl
Ta TIAPOreoJIOTIYHY XapaKTEPUCTUKY IO JOCIIKYyBaHii cBepioBUHI. OCKIIbKH
Ha CHOTOJHI CTaH CBEPJIOBUH, Ha SKUX MOXHA OyJIO TPOBOJUTH CIOCTEPEIKEHHS
3a PIIB, € 3amoBinpHUM, caMe CTBOpEHHs 0a3u JaHWUX HasSBHUX CBEPAJIOBHH €
OJIHMM 13 MPIOPUTETHUX KPOKIB JJII CTBOPEHHS HOBOI CIIOCTEPEKHOI MEpPEki 3a

CTaHOM ITiI3EMHUX BOJI B IIJIOMY.



76

BpaxoByroun 3Ha4HYy KUIBKICTh CTATUCTUYHHX METOJIB 3aMTOBHEHHS YaCOBUX
ps/IiB, CHiJ MEpII 3a BCE CKOHIIGHTPYBAaTH CBOIO yBary Ha 3HAQ4YMMOCTI JaHUX
MPOMYCKIB, 110 OyJiu po3paxoBadi. Ll nmpobiiem € uu He HANOUIBIIOK, OCKUIBKU
BUYCHI HE BPAaXOBYIOTh KOPEJALIMNHO-CTATUCTUYHI MOPIBHAJIBHI XapaKTEPUCTUKH,
a00 BpPaxOBYIOTh I1X JIMIIIE y TOPIBHSHHI 31 CEpeIHIM 3HAYEHHSM MOYaTKOBOTO
HE3aIMOBHEHOI0 PAY, a HE PSIIB JaHUX JI0 Ta MICIs 3alI0BHEHHS.

HacTtymHi myHKTH 3amponoHOBaHOI METOAMKH aHAi3y TiAPOTEOTOTIdYHUX
JAHUX 3 MPOIyCKaMH 3a0e3MeuyloTh OCHOBY g yacoBoro rnporHo3y PIIB. Ilpu
[IbOMY BpaxoBaHi HOB1 M1JX0/IU /IO 3alIOBHEHHS JIaHUX 13 TTPOITYCKAMH.

BuOip nanux s anajisy

AHani3 JaHuX 13 OpPONMyCKaMHU BUKOHAHWM Ha TPHUKIAAl CBEPUIOBHHH No
255310011 namipHOTO BOJOHOCHOTO TOPHU3OHTY Ha TEPHUTOPIi 3 HEMOPYIIEHUM
PEXKUMOM, IO 3HAXOJUTHCS B C. 3ipHe Ta cBepaioBuHu Ne 255030066 HamipHOTO
BOJIOHOCHOTO TOPU30HTY 13 MOPYLUIEHUM pEeXUMOM B cMT. ['oma PiBHEHCBHKOI
oOnacti. OCHOBHOIO NPUYHMHOIO TMOPYIICHHS PEXUMY MIJ3€MHHMX BOJ Ha LA
TEPUTOPIi € BEIEHHS CLIBCHKOTO rocrnoaapcTBa. CBepyIOBUHA 3HAXOAMTHCA

no6ym3y piuku Ciyd, 110 € TPUTOKOIO OJIHIET 3 TOJOBHUX PiYOK 00J1acTi — ['OpuHb.

YMOBHI MO3HAYEHHA

FlyHKT rigporeonorivyHoro

° MOHITOPUHIY

[[] mexi cy6baceiinia

100,0

kilometres

Pucynok 4.2 — OrnsiioBa KapTa TEPUTOPIi TOCIIKESHHS
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J1y1st IOBHOITIHHOTO aHaIi3y CBEPJJIOBUH HEOOX1THO MAaTH SKICHI PSIIA JaHUX
piBHI MiA3eMHUX BOJ. PsAau maHuWX MOBHHHI OyTH CTaTUCTHUYHO OJIHOPITHUMH, HE
MICTUTH TPONYCKIB, 13 TPUBAJIUM IEPIOJIOM CIOCTEpekeHb Ta 1H. Ha »kamb, sk
0auynMo Ha MPUKIALl JOCTIKYBaHUX cBepasoBuH (Tad. 4.1-4.2) He yci mi
NOKa3HUKKW BuTpuMaHi. [lpuumH 11 1poro woske OyTH JEKUIbKa: He
CUCTEMATUYHE CIIOCTEPEIKEHHS, BIZICYTHICTh CIIOCTEPEKEHb B3arajii, IOMWIKHU MPU
BBEJICHI JaHUX 1 T. M. BiamoBigHO, yci BHXIiIHI PSIAM JaHUX CIOCTEPEKEHb 3a
PIBHSAMHU Tig3eMHUX BojJ MaroTh npomycku — 10,4% ta 10,6% npomyckiB. Takum
YUHOM HACTYITHAM KPOKOM € BJIACHE 3allOBHEHHS IIUX MPOITYCKIB TSI TIOIAJIBIIIOTO
MIPOTHO3YBAHHS.

Jlns 3abe3rmeueHHs] €IHOCTI BiJOOpa)KeHHs BUMIPIOBaHb HEOOXIJIHA YiTKa
TOTOKHICTb OJUHUIb, B SKUX Oynu O mporpajayiloBaHl yci 3acO0M TEXHIYHHMX
BUMIpPIOBaHb OAHIET ¥ Tiel camoi (izuyHOi BenuuuHu. Lle mocsraeThcs nMUIIXOM
TOYHOTO BIATBOPEHHS Ta 30€peKeHHs MPUUHATHX Ha MikHapoaHi! KoHdepeHii 3
MIp 1 Baru OAWHMIL (I3UYHMX BEJIWYMH 1 Mepefadl iX po3MipiB 3acodam
BUMIPIOBaHb.

JIst BiATBOPEHHSI OJUHUIIL B OCOOJMBHUX yYMOBaX, B SKHX IpsMa Iepeaada
pPO3MIpy OJIMHHMII BiJ €TaJlOHIB TEXHIYHO HEMOJXKJIMBAa 13 3aJaHOI0 TOYHICTIO
(BUCOKMU  THUCK, TemmepaTrypa, 4dYacTora Ta 1H.), pO3pOOJSIOThCS  Ta
3aTBEPAKYIOTHCS CHEIlalibHI €TAJIOHHU.

[lIecronanos B. M. 3anpnoHyBaB e€TajqoOHHI pAIU JUIsl TOBHOTO YaCOBOTO PSIY
(95% 3abe3nedeHOCTi) 3 ypaxyBaHHSIM THUIYy DPEXKHMY Ta T[JIMOMHMU 3ajsiTaHHS
nig3eMHNX BoJI. HoBU3HOO AaHOi poOOTH € Mo0y/10Ba €TaJIOHHOTO PSTY IS PSY,
SKUW MICTUTh Tporycku. JlaHwil eTasioHHUN psii MOke OyTH 3aCTOCOBAHHM JIJist

Py JaHUX 3 OYJb-SKOIO KIJIBKICTIO IPOITYCKIB.



Ta6mu 4.1 — BuxiaHi 1adi cnocTepeskeHs 3a mojiokeHHsaM PIIB cm. cB. 255030066

78

Ne cB. Pix/micsup 1 2 3 4 5 6 7 8 9 10 11 12
1996 3,86 3,65 3,07 2,23 1,79 2,18 2,74 3,07 3,21 3,23 2,97 3,31
1997 3,45 3,43 3,80 3,92 3,53 3,53 3,51 2,92 2,68 2,67 - -
1998 - - 2,99 3,26 3,45 3,85 2,65 2,03 1,99 1,58 1,59 1,21
1999 2,04 - 0,44 0,63 0,96 0,82 1,22 1,48 1,64 1,68 2,02 1,78
2000 1,29 0,67 0,14 0,27 0,78 0,33 0,75 0,55 0,16 0,80 1,56 1,30
2001 0,67 0,72 0,43 0,60 1,27 1,56 0,60 0,28 0,85 0,86 0,76 1,14
2002 1,27 0,63 0,60 0,80 1,04 0,97 0,75 1,84 2,03 1,98 - -

< 2003 - - 1,97 2,11 1,38 - 1,02 1,14 1,38 1,66 1,75 2,08

S

g 2004 - - 1,02 1,43 1,50 1,93 2,09 1,41 1,65 1,56 1,56 1,92

ﬁ 2005 1,84 1,97 2,12 0,84 0,63 0,85 1,18 1,08 1,19 1,30 1,44 1,16
2007 2,53 2,17 1,58 1,29 1,58 1,77 2,41 2,24 1,79 1,56 2,22 2,30
2008 - 1,90 1,89 1,66 1,03 0,89 0,74 0,70 0,75 0,92 1,20 1,41
2009 1,46 1,51 - - 0,91 1,25 1,06 11 1,69 1,59 1,56 1,54
2010 1,47 1,41 1,36 1,2 1,18 1,5 1,62 1,45 - 1,54 - -
2011 1,56 1,66 1,63 1,6 1,48 1,55 1,7 1,78 - 1,87 - 1,92
2012 1,94 1,97 - 1,61 1,68 1,61 1,58 1,55 - 1,73 - 1,73
2013 1,75 1,77 1,85 1,79 1,57 1.55 1,64 1,71 1,67 1,73 1,72 1,74




Tabmumi 4.2 — BuxiaHi gaHi cioctepexeHs 3a nojoxenHsm PIIB cm. cs. 255310011

79

No cB. Pix/Mmicsup 1 2 3 4 5 6 7 8 9 10 11 12
1996 1,87 1,87 1,84 1,27 1,59 1,75 1,85 1,86 1,87 1,88 1,86 1,69
1997 1,68 1,64 1,67 1,61 1,64 1,61 1,62 1,59 1,67 1,62 - -
1998 - - 1,16 1,11 1,41 1,56 1,33 1,35 1,29 1,16 1,14 1,21
1999 1,02 1,18 0,92 1,17 1,4 1,65 1,64 1,46 1,47 1,48 1,43 1,22
2000 1,32 0,99 1,11 1,07 1,44 1,63 1,61 1,51 1,63 1,67 1,68 1,6
2001 1,16 1,11 1,21 1,48 1,48 1,55 1,63 1,57 - 1,56 1,59 1,63
2002 1,62 1,17 1,17 1,35 1,56 1,65 1,79 1,9 2,05 1,98 - -
= 2003 - - 1,08 1,36 1,65 1,75 1,78 1,75 1,87 1,87 1,79 1,64
§ 2004 - - 1,02 1,21 1,4 1,6 1,72 1,86 1,85 1,87 1,88 1,38
ﬁ 2005 1,49 1,39 1,14 0,95 1,03 1,32 1,51 1,64 1,67 1,75 - -
2007 1,62 1,25 1,11 1,31 1,51 1,63 1,39 1,23 1,32 1,57 1,6 1,74
2008 1,61 1,23 1,15 1,01 - 1,4 1,5 - 1,58 0,98 1,13 1,38
2009 - 1,35 1,79 1,16 1,63 1,41 1,33 1,16 1,79 1,63 -
2010 1,32 1,07 1,33 1,56 1,41 1,32 1,67 1,56 1,41 1,33 1,32
2011 1,56 1,16 1,63 1,56 - 1,07 1,41 1,56 1,41 1,67 1,33 1,35
2013 1,41 1,07 1,67 1,41 1,79 1,35 1,63 - 1,67 1,32 1,41 1,79
2014 - 1,33 1,56 1,67 1,56 1,63 - 1,33 1,79 1,35 1,41 -
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4.2 ANropuTM BiTHOBJIEHHS MPOIYCKY

AHani3 JaHUX MPOBOJIUBCS MO KOXKHIN CBEPAJIOBHHI OKPEMO y MEXaxX OJHOTO
T1ApOreoJIoriyHOTO OacerHy.

[lepmium  eTamoM € 3HAXOKEHHS CEPEIHBOMICSIYHOTO 3HA4YEHHS Ta
CTaHJAPTHOTO BIIXWICHHS 3a LIUIMH MEPIoJl CIIOCTEPEKEHb, SIKI IPOBOJAMUIUCH HA
JaHIi CBEPJIOBHHI.

PiBHsIHHS KpuWBOI, 10 omHCye piuHy (OaratopiuyHy) ycepeaHeHy IUHAMIKy

PIIB mae BUTIISI PIBHSHHS YPaxOBYIOUH C€30HHI 3MIHU PiBHS mig3eMuux Box (1):
f(X)=apx™+ap+ax®+asx+ay . (1)

CepenHbokBaJipaTUyHE (CTaHIAPTHE) BIIXUJICHHS Oy€ MaTH BUTJISL;

. [{Xm—fsf“":nz
Ni = n d ’ (2)

1e, M— pIBEHb IT1JI3EMHUX BOJ;

M — micAaub cioctepexenHs 3a PI1B;

N — KUTBKICTB POKiB criocTepekenb 3a PIIB;
| — 3nauennst PIIBN-ro poky;

N — KUIBKICTH 3HauyeHb PIIB.

PospaxyHok ¢yHkmii kpuBoi, ska onucye PIIB (etanonnwmii psin),

3MIMCHIOETHCS 32 (OPMYJIIOIO
£ (x(67) = a0 (B + as (670 + a5 (67 + a5 () +as, (3)

Jie Y — PIK CIIOCTEPEKEHHS, O — CePeIHBOKBAIPATUIHE BIIXUICHHS

Etanonnuii psan, skuii BimoOpakae ycepeaHeHy OaraTopiuyHy AMHAMIKY 3MiHU
OyIb-IKOTO 3HAYCHHS 1 BIAXWJICHHS BiJl WOTO CEPEIHBOTO, PO3PAXOBYETHCS 3a
dbopmyIioro

GG D) ()

2
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®opmyna (4) mnpenacTaBisie PO3PAXYHOK ETAJTOHHOTO psay (€) piBHS
MiA3€MHUX BOJ SIK CKJIaJI0BOI BHILE3a3HAYCHUX CTATUCTUYHUX BEJIIMYHUH.

Y pob6oti [97] sk Merom 3amOBHEHHS YacOBOIO PsAY 3alpOIOHOBAHHM
CTAIOHHUN PAJ, MO CTPYKTYPOBAHUW MO TiAPOTEOJIOTIYHOT TIHMOMHHOI Tpajarlii
PIIB. EtanoHHuil psn mpeACTaBICHUM SK YCEPEIHEHHS MK OaraTopiyHUMU
3HAUEHHAMM pPIBHIB, 1[0 HE MalOTh MpomyckiB. [Ipm oMy aBTOp ypaxoBye
JUHAMIKy P1BHIB BOJH 1O CBEPJIOBHHI Y MEKax MICSIIIIB.

CeepmioBuan 255310011, 255030066, Ha Kamb, HE MawTh IOBHOL
npexacrasieHocti psaay PIIB, a Tomy BuIle€3a3Hau€HUU METOA PO3pPaxyHKY
€TaJIOHHOTO PSIAY € HENPUUHATHUN.

[IpoGnema, iHTepmperailii AaHUX 13 MPOMYCKaMU € BaKJIMBa MpuU BUOOPI
CTaTUCTUYHHX METOIB pO3paxyHKy BIJCYTHIX YHMCJIOBHX XapaKTEPUCTHK
HEMOBHOTO YacOBOTO PsiAy. SIKIIO po3risgaTH YUCIOBI 3MIHU JAUHAMIKH Oylib-
SKOTO Psly, MOJEIIOI0YM MPH LBOMY PI3HHM 00'€eM MpPOIYCKIB, TO TYT IOCTa€
npobiieMa, 10 iICHyBaHHS €TaJOHHOTO PSAY SIK TAKOTO MO>KHA 3aMIHUTH METOAOM
3aIIOBHEHHS YCEPEIHEHUX I'SITH HAWOMMKYMX 3HAYEHb, ajieé MPU I[bOMY 4YacoBa
pernpe3eHTa0ebHICTh Py BTPAYAETHCS YEPE3 HEMOXKIMBICTh BiJCTEKEHHS
OaratopiuHuX KojuBaHb. [lomyk pimeHHs 3a1a4i, M0 MOB'A3aHa 3 BAKOPUCTAHHSIM
BIJIOMMX MaTeMaTHYHUX METOJIB 3alIOBHCHHS HaOyBa€ HOBHX IpoOJieM uepes
3arpo3y HEMPE3eHTATUBHOCTI TMPEACTABICHHS POy, 110 Mae OaraTopiyHy
[IOMICSIYHY CKJIAJIOBY.

[cHyIOUYl MeTOIM y3arajlbHIOIOTh MPOMYCKH SIK CYKYIHICTh OY/Ib-SIKHUX 3HAYCHbD,
Yy TO POKIB UM MicsIiB. Lle y cBo uepry Bejie 10 MTOMUIKOBOTO MPEICTaBICHHS
psiy, 1O € 3alIOBHEHUI OJTHUM 13 METO/IiB.

Kopensiiiina xapakTepucTuka psiiiB MpU LbOMY € BHU3HAYallbHA, 1 3 TOYKHU
30py TOrO HACKIJIbKM YCEpEeIHEHE 3HAYCHHsS MOXKE IMPEICTaBUTH YaCOBY 3MIHY
PIIB. Eranonnuii psn npu 1mboMy Xapaktepusye 3MiHy — auHamiky PIIB, mio

MOJKHA TIPOCITIIKOBYBATH Yepe3 dacoBuid mporuos [98].
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['papanist 6aratopiuaux PIIB i3 BpaxyBanusMm monaa 10% o6'emy mporyckis
BiJl 3arajbHOi KUTHKOCTI JaHUX, 3MYIIy€ IIyKaTH HOBI MiJXOAU 1O BHUBYCHHSA
CIoco0y PO3paxyHKy €TaIOHHOTO psay ().

CraTUCTHYHO XapaKTep 3MIHHM 3HAa4Y€Hb B OIIiHIII X JOCTOBIPHOCTI BiloOpaxae
napaMeTp CTaHJApPTHOTO CEPEeAHHOKBAJAPATUUYHOrO BiAXMIICHHS (). Bin oOpanuii
gyepes Te, 10 IPOCTHH Psijl CePeAHIX 3HAUCHh HE MOXe BijoOpaxkaTu Horo Gpi3udHy
3HAYUMICTh 4epe3 HasfBHI mnpomyckd. [limxoau 3 BHUKOPUCTAHHSIM METOIIB
CTaTUCTHKH JIO PO3PAaxXyHKY ETAJIOHHOTO psay (&) BaxIMBI 1 3 TOYKH 30pY
pEenpe3eHTaTUBHOCTI HOBUX (€TaJOHHUX) 3HAYCHB 13 BUXITHUM psioM. Dopmyrna 2
MPEJICTaBIIsIE PO3PAXYHOK CEPeIHBOKBAAPATUIHOTO BIIXUICHHS cBepsioBuHU. Ha
0a31 3HaueHb HoBoro psaay (CKB) po3paxoByloTbcsi 3HA4YeHHS Yy TOYIN
CIIOCTEPEKEHHS SIK (PYHKIIiSI KPUBOI BUXITHOTO ycepeaHeHoro psny (popmyna 3).

Eranounuit psg () — psan, skl BimoOpakae ycepeiaHeHy OaraTtopiuHy
JUHAMIKY 3MIHU Oy/Jb-SIKOTO 3HA4YEHHS 1 BIAXWJIEHHS BIJ MOro CEpPEeaHBOrO.
®opmyna 4 npencrabiisie po3paxyHOK €TATOHHOTO psimy (€) piBHS Mig3eMHHUX BOJ,
SIK CKJIaJIOBOI BUI€3a3HAYEHUX CTATUCTUYHUX BEJTUUHH.

Ha puc. 4.3 - 4.4 npencraBieHi rpadiku 3aJeKHOCTI CTaHIAPTHOTO
BIIXWJICHHS, CEPEIHBOTO Ta ETaJOHHOTO 3HAYEHHs JMJIA: YacoBOro psxy 13
MPOMYyCKaMH Ta ILOTO XK POy 3amoBHEHOTo eTajoHHUM 3HadeHHs: 10%, 30%,

50% mpormyckiB.
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10
¥ =0,0006x*- 0,0173x¢ + 0,1727x2- 0,7169x + 2,7011
R?=0,7983
Pb*v\.‘z-\
10% - o S
0 2 4 6 8 14
y=0,0001x*- 0,0018x + 0,0024x + 0,0141x + 1,1237
01 -
10
Y= 8E-05x* - 0,0035%° + 0,0578x2- 0,3846x + 2,4524
30% R?=0,8415
' . ‘ v sl ‘
0 2 4 6 8 T — 14
y=-0,0006x* + 0,0161x* - 0,1396x? + 0,4059x + 0,8427
01 -
10 -
50%
y = 0,0005x%- 0,0126x3 + 0,108x2 - 0,4298x + 2,4197
R? = 0,7974
1 T
[ 2 4 6 8 10 2 14

y =-0,0003x*+ 0,0078x>- 0,0624x? + 0,1142x + 1,2633

01 —

—+— Standard deviation

—«—Reference value

10

0,1 -+

10

01 -

10

0,1

a) —=— Averadge value

y = 0,0004x4- 0,012%3 + 0,1214x2- 0,5203x + 2,4533
R?=0,7348

. . )

- —— ;
2 4 GNZ 14

y =-2E-05x* + 0,0019x*- 0,0396x? + 0,2278x + 0,6852

y = 9E-05x* - 0,0034x3 + 0,0515x2- 0,3263x + 2,2888
R?=0,8186

w

2 4 12 14

y =-0,0005x*+ 0,014x* - 0,1262x* + 0,3903x + 0,6263

y = 0,0003x*- 0,0078x + 0,0636x2 - 0,2415x + 2,0513
R?=0,7632

—— -l

———

— s

2 10 12 14

y =-0,0004x* + 0,0102x>- 0,0962x? + 0,3202x + 0,5145

b)

—— Standard deviation

Pucynok 4.3 — I'padiku 3aneXHOCTI CTaHAAPTHOTO BIIXHJIEHHS, CEPEIHbOTO Ta

eTasioHHOTO 3HaueHHs s cB. Ne 255310011: a) wacoBuit psija i3 mporryckamu; 0)

YaCOBUH PsAJl 3aII0OBHEHUMN €TaIOHHUM 3HAYEHHSIM
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Pucynok 4.4 — I'padiku 3ane)HOCTI CTaHAAPTHOTO BIJIXWJICHHS, CEPEIHbOTO Ta
etamoHHoro 3HaueHHs s Ne 25503066: a) wacoBmil psan i3 mpomyckamu; 0)

YaCOBUH PsJI 3aII0BHEHUM €TaJJOHHUM 3HAYEHHSIM

Jlst kpamoro TpeacTaBieHHs pe3ynbrariB puc. 4.3 — 4.4 ciix npuBECTH Y
TaONMYHUNA BUIJSA 3 BIOOOpaXKEHHSM KOE(DILIEHTIB KOPENAlii BEIMYUHU
B3a€MO3B'SI3KY.

AHani3youn pe3ynbTaTH KOPEJALIMHOTO aHaji3y, BapTo, MEpIl 3a BCE
BIJIMITUTH, L0 MIJXOJIA JO PO3paxyHKy 3Ha4YeHb NMpomnyckiB y psanax PIIB maroTe
Miciie Ha icHyBaHHA. Kopemsiiiinuii 3B's130K, Tpu Oyab-SKOMY 3HAa4Y€HHI PiBHSA
JIOCTOBIPHOCT] (3HAYYIIOCTI) MaHUX € BUCOKUM. OpHAK MPOCITIIKOBYETHCS HITKA
TEHJEHIIIS1, SIKa MOSCHIOE MPABWIBHICTH BUOOPY METOY PO3PAXYHKY €TAJIOHHOTO

psay Ul JaHUX 13 mporyckaMu. SIK BUAHO 13 Tabnuii 4.3 4uM O1IblIe MPOIYCKiB
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TAM 3HAYEHHS KOPEJSIl M8 METOMY ITATH HaWOMMKIUX 3MEHIIYEThCS 1

CTaO1JIbHO BUCOKUM 3aJTUIIAETHCS TPU PO3TIISIL €TATOHHUX.

Tabmums 4.3 — KoedimienTn Kopemsiii BeTUINHN B3a€EMO3B’ 13Ky JIJIS CII. CB.

Bincotok Cepenne 3HaUCHHS Cepenne 3HaueHHS (METOH Cepenne 3HaUYCHHSA
MIPOITYCKiB BUXITHOTO psiy/ 5 HaOMMKEHUX (Merox 5 HAOMMKEHUX
3HAYCHb B | CEpEeIHE 3HAYCHHS Py 3HAYCHB )/CepeTHE 3HA4YEHb)/ CepeHE
psimi 3alIOBHEHOTO 3HA4YCHHSI BUX1THOTO PSIITy 3HAYCHHS PSILy
€TaJIOHHUM 3HAYCHHSIM 3aIIOBHEHOTO €TAIIOHHUM
3HAYCHHSIM
ci. cB. Ne255310011, HenopyumeHuii peskum (MpUPOIHUI)
10% 0,989698 0,994432 0,9925
30% 0,995704 0,993178 0,993488
50% 0,996030121 0,973488222 0,975916126
ci. ¢B. Ne 25503066, nopymenuii peskuM (TeXHOTreHHUit)
10% 0,990755 0,962449 0,947818
30% 0,99729834 0,90455801 0,8926588
50% 0,982273 0,816875 0,853012
Y tabn. 4.4-45 npencrtaBlieHi pe3yJbTaTH  KOPEJSALIAHOTO  aHaTI3y

B33€MO3B'${3Ky MIK BiI[HOBJ'IeHI/IMI/I JaHUMH, CTAJIOHHUM PAJOM Ta YCCPCAHCHUMU

3HaUYEHHAMM 3aroBHeHoro psay mno cB. Ne 255310011 rta cB. Ne 25503066.

Etanonni psimu Oyno moOyJoBaHO Ha OCHOBI CEPEIHBbOPIYHMX 3HAYEHb Ta

noOynoBanoi JiHil TpeHay (puc. 4.6-4.7). 3HaueHHs KoedillieHTa aeTepMiHaIlii

MOKa3ye, 1O JIiHIMHE pPIBHSAHHS perpecii J1o0pe y3rolKyeTbCcsl 3 BUOIPKOBUMHU

JTAaHUMH.
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Tabnuns 4.4 — 3HaueHHS KOpENAlli MDK €TaJIOHHUM PSJOM, yCEpEIHEHUMHU

3HAYEHHSIMH Ta Mo pokax i . cB. Ne 255310011

Koedoimient ETtanonnunii Ycepenneni | 3HaueHHs
KOPEJISIil psna 3HAYEHHS 110 POKax

1996 0,36 0,50 0,44

1997 -0,18 -0,2 0,08

1998 0,41 0,25 0,24

1999 0,85 0,77 0,05

2000 0,90 0,91 0,20

2001 0,73 0,70 0,10

2002 0,89 0,92 0,26

2003 0,94 0,94 0,19

2004 0,85 0,92 0,22

2005 0,62 0,79 0,39

2007 0,46 0,46 0,13

2008 0,35 0,42 0,10

2009 0,31 0,45 0,13

2010 0,34 0,43 0,26

2011 0,56 0,54 0,20

2012 0,60 0,58 0,16

2013 0,94 0,76 0,28

2014 0,93 0,79 1

. 1,8
1,6 R =
w —+— Standard deviation
1,2 + £=(0006x*-0,0192x3+0,1917x2-0,6665x+1,9104
. R?=0,9568 Averadge value
108 1 Reference value
0,6 -
0.4 — Standard (jeviation
(polinominal)

0,2 4 - |

0 -
0 2 - 6 8 10 12 14

Pucynox 4.5 — I'padik 3a51€3KHOCTI CEPETHBOPIYHOTO Ta €TAJIOHHOTO PSIY

PIIB cm. cB. Ne 255310011



Tabmuig 4.5 — 3anoBHEeHU YacoBHM psia s cir. ¢B. Ne 255310011
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Pix/micsup 1 2 3 4 3) 6 7 8 9 10 11 12
1996 1,87 1,87 1,84 1,27 1,59 1,75 1,85 1,86 1,87 1,88 1,86 1,69
1997 1,68 1,64 1,67 1,61 1,64 1,61 1,62 1,59 1,67 1,62 1,46 1,43
1998 1,31 1,39 1,16 1,11 1,41 1,56 1,33 1,35 1,29 1,16 1,14 1,21
1999 1,02 1,18 0,92 1,17 1,4 1,65 1,64 1,46 1,47 1,48 1,43 1,22
2000 1,32 0,99 1,11 1,07 1,44 1,63 1,61 1,51 1,63 1,67 1,68 1,6
2001 1,16 1,11 1,21 1,48 1,48 1,55 1,63 1,57 1,83 1,56 1,59 1,63
2002 1,62 1,17 1,17 1,35 1,56 1,65 1,79 1,9 2,05 1,98 1,69 1,63
2003 1,58 1,24 1,08 1,36 1,65 1,75 1,78 1,75 1,87 1,87 1,79 1,64
2004 1,53 1,31 1,02 1,21 1,4 1,6 1,72 1,86 1,85 1,87 1,88 1,38
2005 1,49 1,39 1,14 0,95 1,03 1,32 1,51 1,64 1,67 1,75 1,78 1,49
2007 1,62 1,25 1,11 1,31 1,51 1,63 1,39 1,23 1,32 1,57 1,6 1,74
2008 1,61 1,23 1,15 1,01 1,07 1,4 1,5 1,07 1,58 0,98 1,13 1,38
2009 1,21 1,35 1,21 1,79 1,16 1,63 1,41 1,33 1,16 1,79 1,63 1,21
2010 1,32 1,07 1,33 1,56 1,41 1,32 1,67 1,56 1,21 1,41 1,33 1,32
2011 1,56 1,16 1,63 1,56 1,07 1,07 1,41 1,56 1,41 1,67 1,33 1,35
2013 1,41 1,07 1,67 1,41 1,79 1,35 1,63 1,21 1,67 1,32 1,41 1,79
2014 1,64 1,33 1,56 1,67 1,56 1,63 1,64 1,33 1,79 1,35 1,41 1,64
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Tabmuis 4.6 — 3HayeHHS KOPENAIli MK €TAJIOHHUM PSIAOM, YCepEeIHCHUMU

3HAYEHHSMHM Ta Mo pokax i ci. cB. Ne 25503066 Ta 3armoBHEHUN YaCOBUH PsiT

Koedirient Eranonnuii | Ycepenneni| 3HaueHHS
KOPEJISIT psin 3HAQUEHHS | IO POKax
1996 0,59 0,64 0,17
1997 -0,37 -0,10 0,28
1998 -0,44 -0,16 0,03
1999 0,65 0,50 -0,42
2000 0,64 0,58 -0,07
2001 -0,19 0,04 -0,19
2002 0,06 -0,07 -0,62
2003 -0,43 0,07 0,42
2004 0,42 0,15 -0,59
2005 0,33 0,56 0,54
2007 0,45 0,58 -0,23
2008 -0,23 0,19 0,13
2009 0,55 -0,15 0,21
2010 0,34 0,46 0,35
2011 0,41 0,54 0,43
2012 0,60 0,04 1,00
2013 0,59 0,64 0,17
2014 -0,37 -0,10 0,28
2,5
y = 0,0004x* - 0,0116x*+ 0,126x2- 0,5894x + 2,6078
2 \\ _ R=09334 — - —+— Standard deviation
N P R
1,5 — e Averadge value
1 - : e T — Reference value
0.5 i —— Standard deviation
(polinominal)
0
0 2 4 6 8 10 12 14

Pucynox 4.6 — I'padik 3a1€KHOCTI CEPETHBOPIYHOTO Ta €TAJIOHHOTO Py
PIIB cB. Ne 255030066



Ta6mui 4.7 — 3anoBHEeHU yacoBHM psi 1 cir. ¢B. Ne 25503066

Pix/micsup 1 2 3 4 3) 6 7 8 9 10 11 12
1996 386 | 365 | 307 | 223 | 1,79 | 218 | 2,74 | 3,07 | 3,21 | 3,23 | 297 | 3,31
1997 345 | 343 | 380 | 3,92 | 3,53 | 3,53 | 3,51 | 292 | 2,68 | 2,67 | 2,17 | 2,00
1998 265 | 199 | 299 | 3,26 | 345 | 3,85 | 265 | 2,03 | 1,99 | 158 | 159 | 1,21
1999 204 | 1,15 | 0,44 | 063 | 096 | 0,82 | 1,22 | 148 | 164 | 1,68 | 2,02 | 1,78
2000 1,29 | 0,67 | 0,24 | 0,27 | 0,78 | 0,33 | 0,75 | 0,55 | 0,16 | 0,80 | 1,56 | 1,30
2001 0,67 | 0,72 | 0,43 | 0,60 | 1,27 | 1,56 | 0,60 | 0,28 | 0,85 | 0,86 | 0,76 | 1,14
2002 1,27 | 063 | 0,60 | 0,80 | 1,04 | 097 | 0,75 | 1,84 | 203 | 1,98 | 1,15 | 1,54
2003 1,44 | 092 | 197 | 211 | 1,38 | 1,37 | 1,02 | 1,14 | 138 | 1,66 | 1,75 | 2,08
2004 163 | 1,35 | 1,02 | 143 | 150 | 193 | 209 | 141 | 165 | 156 | 1,56 | 1,92
2005 1,84 | 197 | 212 | 0,84 | 063 | 0,85 | 1,18 | 1,08 | 1,19 | 1,30 | 144 | 1,16
2007 253 | 2,17 | 158 | 1,29 | 158 | 1,77 | 2,41 | 224 | 1,79 | 156 | 2,22 | 2,30
2008 1,117 | 190 | 1,89 | 166 | 1,03 | 0,89 | 0,74 | 0,70 | 0,75 | 0,92 | 1,20 | 1,41
2009 146 | 151 | 141 | 1,22 | 091 | 1,25 | 1,06 | 1,10 | 1,69 | 1,59 | 156 | 1,54
2010 1,47 | 1,41 | 136 | 1,20 | 1,18 | 150 | 1,62 | 145 | 199 | 1,54 | 1,99 | 141
2011 1,56 | 166 | 163 | 1,60 | 1,48 | 155 | 1,70 | 1,78 | 1,41 | 187 | 1,41 | 1,92
2012 194 | 197 | 141 | 161 | 168 | 161 | 1,58 | 15 | 122 | 1,73 | 1,59 | 1,73
2013 1,75 | 4,77 | 185 | 1,79 | 157 | 155 | 164 | 1,71 | 1,67 | 1,73 | 1,72 | 1,74
2014 1,81 | 167 | 167 | 1,27 | 1,71 | 1,43 | 1,22 | 166 | 1,67 | 1,59 | 187 | 1,55

89
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[Mpouenypa anamizy psgie PIIB 3 BukopucTaHHSIM €TaJOHHOTO PALY
0a3yeThbcsl Ha PO3pPaxyHKY CEPEeIHBOKBAAPATHYHUX BIIXHICHb IO CBEPIJIOBHUHI,
OTpUMaHUX Mg KOXXHOro 13 MicsiiB. [loOynoBaHna mosiHOMIagbHA JIiHIS, sIKa
XapakTepusye cepeaubopiuti 3HaueHHs1 PIIB, nmpuBeaena 10 mrykaHux 3Ha4eHb 3a
BIIMOBIAHOIO (OPMYJIOI0, 1€ 3HAYCHHS HEBIJIOMUX € BIJAMOBIJHE 3HAYCHHS
CEpEeIHbOKBAAPATUYHOI TMOXUOKM Micslsd. @DopMyBaHHA €TaJOHHOTO pSAy
JI03BOJISIE YITKO OINHKCATH Ta MPOCHiIKyBaTu 3MiHy nuHamiku PIIB mo wmicsisx.
Takuit miaxia 1ae 3Mory oOrpyHTOBAHO IMIINTH 10 aHAJI3Y PSIIB 13 MPOIMyCKaMHU 1
TIepeBEICHHS JaHUX 10 CBEPVIOBUHAX JIO €TAJIOHHOTO.

Sk BUIHO 13 TaOnuIll 4.5 3HAUYCHHS KOPEJSLii € HEOAHO3HAYHUMHU TSI ACSKUX
psaniB. 3okpema, kopensiisa mans 1997 poky Bkazye Ha Te, IO 3aMipH PIBHIB
MIJ3EMHUX BOJI HE BIJANOBIAAIOTh Yy IUJIOMY 3arajbHid JAuHaMili. Ko
aHaI3yBaTH 3HAYEHHS KOPEJSIl MK €TaJOHHUMHU Ta YCEpPEAHEHUMH (SKi
3aII0BHEH1 METOJaMH aHaJli3y JaHHUX 3 MPOMYyCKaMU) MOKHA TOBOPUTH IPO TE, IO
NEePIINIA P BOJOIE OUIBIION 3HAUYIICTIO. 3HAYHE KOJMBAHHS PIBHIB M1J3EMHHUX
BOJ Y MeXaxX CBEpJUIOBUHM I OOpaHOro MepioAy BiIoOpakeHe HE3HAYHUM
KOpEeJSILIMHUM 3B’SI3KOM 1O pokax. lle mMoB’s3aHO B OCHOBHOMY BILJIMBOM
OCHOBHOTO (pakTopy — KiIbKOCTI omaniB. [IpocTexuTn mauHamiky OaratopidHoi
3MmiHM piBHIB 3MiHM PIIB myis nmaHoi cBepIJIOBMHU HE € aKTyaJbHUM uepes
OOMEKEeHY KIIbKICTh JaHuX. JJis nporo HeoOXigHO ypaxyBaTH 1HII (PaKTOPH, SKi
MaloTh JIOBIITUHN YaCOBUM PsiJl 1 MOKYTh XapakTepusyBatu Oaratopiui 3minu PIIB.

Ha oCHOBI MOHITOPUHTOBHX HOCTIIKEHb Ta BIAHOBJIEHUX PAMIB JTaHUX 3
MPOMyCKaMHi HaMU BIEpIle MO0y I0BaHa KapTa aOCOMIOTHUX PIBHIB M1J36MHUX BOJI
JocimKyBanoi tepurtopii (puc. 4.7).

Hns mobynoBu Oyno BukopuctaHo Mmeroauky B. M. IllecromanoBa, sika
nepeadavae MmiIBUINCHHS JOCTOBIPHOCTI MOOYI0BU KapT HAa OCHOBI BUKOPUCTAHHS
KOPEJSIIIHUX 3B’S3KIB MK TMOBEPXHSIMHU BOJOHOCHUX TOPU3OHTIB 1 penbedhom
teputopii — | § 89 =f ([au® Mo)ens aae 4YiTKE YSABICHHS MPO CTPYKTYPY

penbedy TOCIIHKYBaHOT TEPUTOPIl 1 Hajgali Moke OyTH BHUKOpPHCTaHA 3 KapTOIO
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BOJIOHOCHUX TOPHU30HTIB SIK OCHOBA IJis JOCHTI/DKCHHS PIBHIB TPYHTOBHX BOJI,

JIOBTOCTPOKOBOTO MPOTHO3YBAHHS Ta MPOEKTYBAHHS MEPEKi.

368.9634

Mai v
———— Lpnn’sirs (Bennki piukn)
THMUACOBI BOJOTOKH

218.5667

186.6509
160.1031

Z}t}gills%?elers

Pucynoxk 4.7 — KapTa piBHIB TOBEpXHI MiJI36MHUX BOJI JJIs1 TEPUTOPIT
Oaceitny piuku [Ipun’gatb

Sk yxe 3a3HavaqIOCh TEPUTOPIS 3HAXOAUTHCA B Mexkax BommHo-Ilominbchkoi
HU30BUHU, YKPaAiHCHKOTO KpHUCTAIIYHOrO InuTa Ta JlHimpoBchko-JloHENbKOI
3anmaavHi. Take po3TanlyBaHHS 3yMOBIIIOE HE3HAYHUW TMeEperaji BHUCOT.
AOCOIIOTHUMH BiAMITKaMH BUCOT Ha miBHOY1 € 110-150 M, Ha miBaH1 — 250-360 M.
[limzeMHi Boau po3TamoBaHi Ha riauOuHi Big 0 — g0 12 M 1 momupeHi y
YETBEPTUHHUX ATIOBIAIBHUX BIJKIaaax. Takok Ha TEPUTOPIi JAOCIIKCHHS MIXK
MiJ3EMHUMH BOJAMU PI13HUX BOJIOHOCHUX CIIOCTEPITa€ThCS T1APABIIYHHUMN 3B'S30K,
BHACIIJIOK YOr0 Ha JESKUX JUISTHKaX YTBOPIOIOTHCS CHUIBHI BOJOHOCHI

KOMIIJICKCH.



92

BucHoBku 10 po3niny 4

CroctepexHa Mepeka MOHITOPUHTY PIBHIB MiJ3€MHUX BOJI 3 MMPOITYCKaMHU HE
JI03BOJISIE TPYHTOBHO MIAIATA JO MPOTHO3Y iX 3HauYeHb B uaci. [Ipomyckwu, ski
MAaIOTh MICII€ B Psiiax PIYHUX CIIOCTEPEkKEHB, MOTPEOYIOTh 3alIOBHEHHSI HA OCHOBI
CTaTUCTUYHOIO aHaJi3y JaHUX CBEP/IOBHH.

Sk moka3yloTh pe3yibTaTd, MiAOIp METOAIB 3alOBHEHHSA JaHUX 13
IponycKaMu € HEOJHO3HauHUW. 30KpeMa, Ui MOPIBHSHHS MDK Oaratopa3oBUM
3allOBHEHHSM JaHUX, C€TAJOHHUM pSAJOM ICHYE CTaTHCTHMYHA KOpeJsiiiHa
3JIEKHICTb.

JlocnmipKeHHsT T1POJIOTIYHUX PAOIB  METOAAMHM  perpecii, 3arloBHEHHS
CepellHIM BHUOIPKM HE BOJOJIIOTH ICTOTHOIO JOCTOBIpHICTIO. Haiikpamum i3
Croco0iB € aHaii3 BUOIPKH 3alIOBHEHHS CEPEAHIM 13 I1’SITH 3HAYE€Hb Ta 3HAYEHHSIM
€TAJIOHHOTO sy JJI1 BUOIPKH MO CBEPJIOBUHI.

BpaxoByroun MiHnuBiCTh AMHaMIKU 3MiHM PIIB po3paxyHOK eTasioHHOTrO psgy
JUISL CBEP/JIOBHHH € YW HE HAWOUIBII ONTUMAIBHUAM DIMICHHSM 7S MPOBEACHHS
aHami3y pAaiB JaHUX. BU3HAYEHICTh psAy OaraTOpIYHUX CIOCTEPEKEHb HMUIIXOM
NPEJICTaBICHHS JUHAMIKA y BUIJISAI OJMHOYHOTO — €TAaJOHHOTO PSIY T03BOJISIE
penpe3eHTyBaTH YacoBy 3MiHY (I3UYHOI BEIMYUHM, SIK MOXJIMBY IMPOTHO3HY
MO/JIeJIb KOJIMBAHHS OYb-SIKOTO PO3PaXyHKOBOTO IMOKa3HUKA.

Juuamiynicte PIIB 1 OararodakTopHICTh, SIKy NOTPIOHO BpaxyBaTu IS
YacOBOTO aHalli3y, y MOAAJBIIOMY JOIUIBHO PO3IVISIHYTH 4Yepe3 BUKOPUCTAHHSA

1HIIOro 0araTOpIYHOTO YacOBOIO PAAY (COHSYHA aKTUBHICTD 1 T. 11.).
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PO3JILI 5
EKOJIOTTYHHIT AHAJII3 BACEWHY PIYKH IPUITSTH 3
YPAXYBAHHSAM PIBHIB NII3EHMHUX BOJI

[ToGynoBa Mozeneil piBHIB MiI3EMHUX BOJ CKJIaJla€ OCHOBY B MallOyTHbOMY
Ul TeoiH(OPMAITIHHOT CHCTEMH 3 METOI0 PO3POOKH EKOJIOTIYHUX PIllleHb Yepes
ONTUMI3AIII0 MEpeXi T1APOreoJIOrIYHUX CIOCTEPEKEHb Y MeKax OacelHy piuku
[Tpun’sTh.

Ha cporonmHimHid JeHb iCHye psa Meroauk mnoOynoB kapt PIIB, sxi
0a3yloThCs Ha  PI3HUX  CIoco0ax  IHTEpHojAmii  BUXigHOT  iH(OpMarlii
CEpEeIHbOPIYHNX, CE30HHUX UM yCEPETHEHUX y MEXKax SKOICh IUIONII 3HAYCHH 3
BIIMITKaMU PiBHS, IPUBEJICHHS IIMX 3HAYECHB JI0 TJIMOWH BOJOHOCHUX T'OPU30HTIB,
MOTYXXKHOCTEH, BpaxyBaHHA E€KOJIOTIYHOTO HAaBaHTAXCHHS Ha TEPUTOPli, IO
BHUBYAETHCA, JaHAMA(YTHUX YMOB 1 3MiH KJIIMaTy, SKIIO0 MOBa i€ PO CTBOPEHHS
MIPOTHO3HOT MOJIeNl Ha Jiedkui nepioa. OnHaK HallyHIBEPCAJIBHIIIOW € METOJUKA
sanporoHoBana B. M. IllectomanoBum[100]. MeTtonuka nepenbavae migBUILICHHS
JIOCTOBIPHOCTI MOOYAOBU KapT HUISXOM BHKOPUCTAHHSI KOPEISALIMHUX 3B’SI3KIB
MDK TIOBEPXHSMH BOJOHOCHHUX TOPH30HTIB 1 Cy4aCHUM penbedoM, a TaKoxXK
JI03BOJISIE OUIHUTH TMOXMOKY Takux KaprorpadiuyHux moOynoB. Sk MNOKa3yloTh
pe3yabTatu, ski orpumani s Bommno-Ilomiaschkoro apresiaHchKoro OaceiHy
migzemuux Bojx [100, 103], Bim 60% mo 95% BciX 3MiH TOJIOKCHHS PIBHIB
MiJ3EMHUX BOJI PI3HUX BOJIOHOCHUX TOPU3OHTIB 3aJIeKaTh BiJi OCHOBH Bapiallii
penbedy.

Jns moOyA0BM KapT TAaKOro TUITY Ta T1APOre0JIONYHOTO MOJICIIOBAHHS Ha
TepuTopii YKpainu BukopucToBytoTh cepenonuiie I'IC Mapinfo Professinal.

Takwmii croci6 moOymoBH MOJEN X04Y 1 € Ha ChOTOJHINIHIA JeHh HAWOUIBII
JISTKUM Ta PETPe3CHTATUBHUM 3 TOYKH 30py BPaXyBaHHS CEPEIHLOPIYHUX 3HAUYCHD
PIBHIB CBEP/JIOBUH y Mexax Oaceliny piuku [Ipumn’sTh, oqHak motpedye AesKoro
perynoBanHs (KOHKpETH3allii), ska B KIHIIEBOMY BHITaJIKy Ha perioHaJbHOMY PiBHI

3Ha4YHOIO MlpOIO HC BIINIMHC Ha 3arajibHy MOJCJIb.
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5.1 Ouinka eKoJ10ro-reoJIOriYHOr0 PU3UKy CTaHy MiA3eMHHUX BOJ

OyHKIIIOHYBaHHS MPUPOJIHUX JIAHAIIAPTHUX KOMILJIEKCIB Y CTallUX YMOBaX €
BOXKJIMBOIO  TIEPEIyMOBOIO  JIJII  OIIHKKM  OE3MEKM  PETioHy  TEepHUTOpii.
['iaporeosioridyHi YMOBHU PETiOHY, BPaXOBYHOYHM 3HAUHY IIUIBHICTh MEPEXKI PIUOK,
HasBHICTh 3a00JI0YCHUX TEPUTOPIH 1 03ep, € 0a30BUMH €KOJIOTIYHUMHU (DaKTopamMu
Ha SIK1 HalO1IbIIIe 311 CHIOIOTHCSI AHTPOTIOT€HHUI BILJIUB.

Pusuk - iMOBIpHI OUIKyBaHI €KOHOMIYHI, COLIAJIbHI Ta €KOJIOT1YH1 HACIIIKH
Bl TIPOSABY HEOE3NEYHUX IMPOLECIB, SIKI OLIHIOIOTHCA MO BIJHOIICHHIO [0
KOHKPETHUX OO0’€KTIB Ta BHM3HA4YalOTh €KOJIOTIYHY HeOe3MeKy, ska 37aTHa
3arpoKyBaTh  KUTTEAISUTBHOCTI  JIIOJIEW, HAHOCUTH MarepialbHUMl  30UTOK,
HETaTHBHO BIUTMBATH HA HABKOJIMIITHE CEPEIOBHIIIC.

[lin eKoJOTo-T€OJOTIYHUM PHUZMKOM  CHiJl PO3YMITH KUIBKICHY MIpy
HeOe3neku. BumiproBaTu €KOJIOTO-T€OJOTIYHUN PU3UK MOXKHA B 1MOBIPHICHHX
BEJIMYMHAX a00 Y BUTJIAJII MAaTEMATUYHOIO OYIKYBaHHS 30UTKY.

VY 3aranbHOMY BUTJISIII €KOJIOTIYHUN pU3MK R € CTaTUCTUYHOIO OIIIHOYHOIO

KaTEeTropi€lo, 1110 SBJISIE COO0I0 BEKTOPHY 0araTOKOMIIOHEHTHY BEJIUYUHY:

R={S, P, W}, (1)

ne S — omuc cieHapiiB pu3uky; P — IMOBIpHICTH peanizailii pusuxky; W —
30UTKH (BTpaTH).

Ha croromHi icHye psii METOJUK, SIKI 3aCTOBYTHCS JJISl OLIHKUA TPHUPOIHOT
3aXUIIEHOCT] MiA3€MHUX BOJ| BiJl 30BHIIIHBOTO HETaTWBHOTO BIUIMBY 1 OMHCaHI B
poborax €muyk T. B. [111], KomusikoBa O. €. [112], JleBonioka C. M. [113],
Koztowski M. [114] Ta iH. 3a3HadeHi JOCTIHKEHHSI OPIEHTOBaHI MepII 3a BCE Ha
BUPIIIEHHS! KOHKPETHUX MPUKIIATHUX 3aBJIaHb 1 aTpoOOBaH1 Ha MPUKIIAJII OKPEMUX
JIOKaIbHUX TEPUTOPIN YU TIAPOreoSIOTIYHUX 00’ €KTIB, a OTXKE, SIK MPaBUIIO, HE
MOXYTb OYyTH pO3MNIAHYTI SIK YHIBEpCaJbHI 1 MOTPeOYyIOTh MOJAIBIIOTO

BJIOCKOHaeHHs. Y poboTtax Pydana C. A. ta Illunkapescbkoro M. A. [115, 116]
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JUTSI PETI0OHAIBHOTO MAacITaly JOCIIIKEHb 3aXUIICHOCTI BOJOHOCHUX TOPH30HTIB
1 OI[IHIOBAHHS PU3UKY BUHUKHEHHS HaJ3BUYATHUX CHUTYaIlil, OB’ SI3aHUX 13 IXHIM
3a0pyIHEHHSM, K TEPUTOPiaIbHY OCHOBY OYJIO 3aIIPOINIOHOBAHO BUKOPUCTOBYBATH
TAKCOHH T1JIpOreOJIOTIYHOTO paloHyBaHHS 32 yMOBaMH (POPMYBAHHS MiA3EMHHUX
BOA. 3O0Kpema JJid TIPYHTOBUX BOJA, L0 € HaWOUIbII Bpa3IMBUMHU A0 MOii
MOPYITYBAJIbHUX YMHHHUKIB, MOTpiOHA AeTalbHA THIII3AIlls TEPUTOPIi, KA MOXKE
BpaxyBaTH LIUPOKUN CIEKTP YMOB (OpPMYBaHHs MIA3€MHUX BOJ TMEPIIUX Bif
MOBEPXHI BOJJOHOCHUX rOpU30HTIB [119].
OCHOBHMMHU €KOJIOTTYHUMHU PU3HKAMH B MEXax JO0CIII)KYBAaHOIO TEPUTOPII €:

- po3po0Ka MoKIaaiB OypIITUHY;

-30HM ckiaayBaHHs TIIB, BuUKuIIB 1 CKUAIB HEOE3NMEYHUX PEUYOBUH

H1AIPUEMCTBAMU PETIOHY;

- BIUIMB OCYIIYBAJIbHUX CHUCTE€MHA MPUPOJHI yMOBU OomiT OacedHy p.

[Ipumn’atsb.

Kpurepiem BuOOpy (akTopiB AJis OLIHKH PU3UKY € MEPEAYyMOBH, AKI OyiIu
MpoaHai3oBaHi B JITEpaTypHUX  JDKepernax. A TakoX  CTBOPEHHS
reoiHpopMaliiHuX 0a3 JaHWX, SKI BKJIOYATh MEpENiueHl HIKYE IIapu 3
BIIMOBITHUMH aTpUOyTaMHU:

— TigporeoJioriuyHi OaceiiHu, BUIUIEHI 3a yMmoBamMu (opmMyBaHHS Ta
PO3MOCIOKEHHS TPYHTOBUX BOJ (KOJI, 1HJIEKC, Ha3Ba OacelHy);

— T1IpOTeO0NIOT1YH1 palioHu (KO, 1HJIeKC, Ha3Ba paiioHy);

— T1IpOTe0IOrTYHI miApaiioHu (Ko, 1HIEKC, Ha3Ba MiApalioHy);

— BEKTOpHI Imapu 0a30Boi iH(opMallii, MO BKIOYAIOTh aIMIHICTPATHBHI
MEXI1, HACEJICHI MyHKTH, IOPOTH, PIYKH, POCITHUHHICTD, pelbed;

— BEKTOpHUU I1map iHdopmarllii o0 MOTEHUIHHUX aHTPONOT€HHUX JKepe
3a0pyTHEHHS MMiI36MHUX BOJI.

dopmyra po3paxyHKy HaBaHTaXEHHs cyOOaceiHy HaCeICHHSIM:

rp= (N/N)/(s/S), (2)
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N — KUIBKICTh HAaceNeHHS B Mexax cyObaceliHy, N — 3arajbHa KUIBKICTb
HaceJIeHHs Mexax OaceHy; s — Iiola cyobaceiiny; S — ruionia Oceliny.

[IpocTopoBa ypakeHiCTh cyOOaceiHy:

r=14S, (3)

R= " 4)

N — KUIBKICTh (AaKTOPIB, OOpaHUX IJsi PO3PAXYHKY PHU3BHUKY, i — PHU3HK
okpemoro ¢akropy [16].

VY tabaumi 5.1 npencrasneHa kinacudikaris 6aceiiny p. [lpun’sate Ta miom
ypaxeHocTi  0oloTamMH, BHAOOYTKOM OypIITUHY Ta  MANPHEMCTBAMH 1-2
Kareropii HeOe3meKu.

Ha ocHoOBI 00uncIeHUX 3HaY€Hb YPAXKEHOCT1 JOCIIIXKYBaHOT TepUTOPii Oyia
noOyZoBaHa KapTa eKOJIOTO-Te0JOrYHUX pu3uKiB (puc. 5.1). Sk BUIHO, HANOLIBII
ypaXkeHUMH € Teputopis cyobaceitniB J[-1-3 Tta [I-1-7, HaliMeHIl ypa)XeHOIO €

Tepurtopis cyobaceiinis J1-1-6 ta J[-1-8.



Ta6mung 5.1 — Knacudikariis 6aceitny p. ITpun’sTh 3a miomamMu ypaxeHHs
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T 2| = =59 22 = 5 Z 2 | B =
S = £ =] =2 > &,
= = >
1-1-5 gi‘;;”r‘;m’”' 2991,853 | 685,286 0| 1035,140 0 68290 | 0,23 | 035 | 0,00 | 0,67 |1,24
J1-1-6 _621%066;‘;5’6"1’“ 3802,211 | 438,149 0| 16,254 0| 78942| 012 | 000 | 000 | 061 |073
OaceliH
J1-1-2 | Buskisk - 10498,182 | 1168,095 85,73 | 2654,020 | 297 | 295658 | 0,11 | 026 | 0,03 | 0,82 |1,.23
Typii - Ctoxony
J-1-3 | 6aceitn Cipi | 12567,851 | 582,153 98,39 | 1602,140 | 297 | 536690 | 0,05 | 0,14 | 0,02 | 125 | 146
T-1-4 ?Zggﬁr"pm 27122,458 | 961,677 | 104,03 | 188,900| 189 | 1080980 | 0,04 | 001 | 001 | 1,17 |1,22
Oacelin
J-1-7 | CrioBewnw Ta 1305,033 | 136,083 0| 1284,570 27 51525 | 0,10 | 098 | 0,02 | 1,16 |2,27
NPiOHUX PIYOK
J1-1-8 | Gaceiin Yxa 8049,220 | 201,660 75 0,001 54| 153874| 0,03 | 001 | 0,01 | 0,56 | 0,60
OaceliH o3epa
JI-1-1 | LypeproroTa 1686,570 | 0,934 0 0,000 0 45377 | 0,00 | 0,00 | 0,00 | 0,79 |0,79
Typcbkoro
KaHaly
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OuiHKa eKoJIOro-reosoriuHuX PU3HKIB

B 2270227
[ 1,46 t02,27
(] 1,23 t0 1,46
] 0,79 to 1,23
B 06 00,79

0 20,00
P

kilometres

Pucynok 5.1 — KapTa pusukiB mijg3zeMHux Boj Oaceitny p. [lpun’ste

5.2 Mixunapoanuii Boauuid misix E 40 Ta iioro mkigjuBuii BIUVIMB Ha

AOCJTII)KYBAaHY TEPUTOPIIO

Muxnaponuuii  Boauuii muisix E40 (IWW  E40) TpancHarioHasibHa
1HIIIaTUBa, Ka Ma€ Ha MeTi 3'enHatu bantiiickke Ta YopHum mops. JloBxkuHa
3ariaHoBaHOro kaHainy Omu3bko 2000 kM. IlouaTok mapuipyTy 3ariaHOBaHO Y
I'manceky (ITonbmia), a 3akiHUeHHs y XepcoHi, YkpaiHa (puc. 5.2).

Ha cborogni MokHa BHOKPEMHMTH JBI TOJIOBHI NPUYMHHU, SIKI TPUHECYTh
3HaYHMUX 30UTKIB BiJ po30ynoBu nuisixy E40:

1) 3HUIIEHHS MPUPOIHOT OOJOTAHOI EKOCUCTEMU — OAHIET 3 HAMOUIBIINX Yy
€ppori;

2) nopyuieHHs HUTICHOCT1 Teputopii HaBkoiao YopHoOuascbkoi AEC.
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Pucynox 5.2 — Ilpoext Bonnoro nuisaxy E40

Sk BimoMo, 0010Ta JHKEpeaoM MPICHOI BOAU. A TaKOXXK BUKOHYIOTh BaXJIMBY
poyib TIpu ouMIIeHHI Ta (QinbTpamii moBepxHeBUX BOj.  OcyllleHHS BOJHO-
OOJIATSIHUX YTiJb MPU3BENE 10 3HAYHOTO 3HIDKEHHS PIBHS MIJ3€MHUX BOJ, a
TaKOXX 30UIBIIEHHS BUIIAPIB BYTJIEKHCIIOrO Ta3y, 3amo0iraloTb MPUPOTHUM
KarakiaizMam: Topd’stHi 00yi0Ta 1 BOJIOTI JIYKM B PIYKOBUX OacelHax IiIOTh SIK
NPUPOAHI TOTJIMHAYI BOJOTH, CTBOPIOIOYM BEJIMKI OaceiiHu, $K1 3amno0iraroTh
po3iuBaM pidok. BoaHowyac BOHM CIYTyIOTh 3aXHUCTOM BiJ MOCyXu. Takox sk
MOKa3ylTh MOJIi OCTaHHIX POKIB, 00Jji0Ta 3M00Iral0Th BUHUKHEHHIO MaCOBHX
noxex. Bimomum € Toi (paxT, mo moxkexa Ha TOpQoBHINI Habarato Tripiua Bij
IHITUX TIOXKEXK 3 TOYKHM 30py IIKIATUBOTO aAuMmy. Hagam 3emut, siki BUTOpUIM Ha
MiCLl JOJIT, YX€ HE MOXHa BHKOPUTOBYBaTM NOBTOpHO. He Moxe 1 He
3acMydyBaTH caMm (akT, 110 O0J0Ta MICHIs OCYIIEHHS HE MOKHA MOBEPHYTH [0

NEPBICHOTO CTaHy. BapTo 3BepHyTH yBary Ha Te, 0 y 00JIOTaX MPOKUBAIOTh
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OibIIIEe CTa BUIB YEPBOHOKHIKHHUX BHUJIIB, BKJIFOYalOUu 1,5 MinbiioHA MEepeiTHUX
NTaxiB, a TaKOX 3yOpiB, BOBKIB, PUCh 1 BeAMEIiB. 3MiHA MPUPOIHOTO (POHY IS
HUX HeCe HEMHUHYTY 3aru0eib.

Jlpyra npyurHa € He MEHIII BaXKJIMBOIO 1 HOCUTH OJIbIlIe TEXHOTEHHY 3arpo3y.
Baprto naramaru, mo Bomo30ip Jninpa 3abpyaHeHnii YopHOOMIBCHKOIO SIEPHOIO
karactpoporo 1986 poky, a Ilpun'ste neperuHae YopHOOWIBCHKY 30HY
BITUYKEHHS Ta MPOXOIUTH Oe3nocepeHpo nmopyd i3 YopHobunbebkoo AEC.

Ha puc. 5.3 300paxkeHO KOCMO3HIMOK, /i€ BUIHO, 1110 piuka [Ipurm’sats JoCUThH

TaKu OJIM3bKO 3HAXOAUThCA 110 camoi Oy it YAEC

Pucynok 5.3 — Kocmo3znimok Tepurtopii Hopaoounscrkoi AEC (GoogleMap)

YopHoOwiIb — HaliBakya IPOMUCIIOBA aBapis B icTopii moacTBa. binbeiie 30
POKIB TOMY 3aJIMIIIKOBE PaJl0OaKTUBHE 3a0pyAHEHHS MPHU3BOJIUTH IO TOTO, IO
JOIIM 3a00POHEHO JKUTH Y 30HI MHUPOKOTO BiMUyKeHHs. Ha choToH1 TOIOBHUMUA

3a0pynHIOBa4amMu € 11e3iii-137, crponiiii-90 ta pi3Hi 130TOMU BHCOKOTOKCHYHOTO
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yToHito. [le3iit-137 3B’s3yeThCcsl TIMHUCTUMHU OCaJlaMH, TOAl SK CTpOHIi-90 €
Outbln  MOOUTBHMM.  Amepumiii-241,  i3oTom  TUIyTOHi0-241, Takox €
BUCOKOTOKCUYHUM 1 Ja€ BCE 3POCTAIOYMI BHECOK, SIKHH, SIK OYIKYe€TbCs, Oyze
JIOMIHYBaTH Y (OpMyBaHHI paaialliiHOTO BIUIMBY Y MallOyTHHOMY.

Mixnaponne areHtctBo 3 atoMHoi eHeprii (MAI'ATE) mpoBeno nekinbka
JOCITIKeHb PaJIlooTIYHUX YMOB y OaceliHi [[Hinmpa Ta €KOJIOT1YHUX HACIIJIKIB
aBapii Ha YopuoOmmbcbkii AEC Ta ix mikBimamii. JlomiHyrounmwu
3a0pynHIOBayamMu € 1e31ii-137, skuil Mae TeHACHINI0 3’€IHYBaTUCA 3 JIOHHUM
ocasioM, 1 cTpoHMii-90, sikuii Oe3nmepepBHO TPAHCIIOPTYETHCS BHU3 10 YOpHOTrO
Mopst JlHinpoBcekuMm kackagoMm. Ocanu, 3a0pyaHeH1 1e3ieM-137, MNOBUIHHO
MOKPUBAIOTHCS MEHIII 3a0pYJHEHUMHU Ta YUCTUMHU ocajgamMu Ha AH1 KuiBcbkoro
BOJ/IOCXOBHIIA, CTBOPIOIOYH MPUPOIHHIA 3aXUCT BiJ IIbOTO 3a0pyAHIOBavya. Bume 3a
Teuiero Bil YOpHOOMIBCHKOI 30HU BIAUYKEHHS TAaKOXK € JUISHKU B3J0BXK PIUYKU
[Tpun'site, siki Oynu 3a0pyAHEH] pal0aKTUBHUMH OCaJlaMUd Yy MOMEHT aBapii.

Ao po3noyaTd MOrIUOIIOBAaTH PYCIO PIYKM MOYKHA OTPUMATH BAXKI 1
He3BOopoTHI peakii. [lepme — Oau3bko 6 MUIBHOHIB JIOACH 3anuiatbes 0e3
NPUAATHOI IO BXXMBAHHS BOJIU uepe3 3a0pyJHEHHS XIMIYHHUMH €JIEMEHTaMHU.
Jlo1aTKOBO 1€ CIPUYUHUTH ACQIIIUT BOIH, SKa BUKOPUCTOBYETHCS y CITBCHKOMY
rOCIOAapCTBi, BUPOITYBAHHS 3€pPHOBUX KYJIbTYp, (hepMEpPCTBI TOIIO.

Paniamiiine 3a0pyJHEHHSI TaKOX € BaXJIMBOI MPOOJIEMOIO 1 3a MekKaMu
YopHoOUIBCHKOI 30HU BiguyKeHHA. Came TiIbKKA OyAIBHUUTBO BOAHOTO MIISAXY
E40 cTBOproe pu3WKM TOIMMPEHHS pajialliifHOTO 3a0pyJHEHHS 3 HAWMOUTIBIIT
3a0pyIHEeHUX TepuTopid. MixkHapoaHe areHTcTBO 3 aToMHOi eHeprii (MAI'ATE)
[129] pexomenaye He 3auinmaTh 3a0pyJAHEHHU# Ocal, a JOYEKATHUCh IMOBLIBHOTO
pal0aKTUBHOTO pO3May.

Bapro 3ragatu 1 mpo Te, 10 YacTHMHA TEPUTOPIi YKpaiHU, B TOMY YHUCII
Oaceiin piuku [Ipumn’ste, Bxoauts y CmaparaoBy 3ony (the Emerald Network) -
e Mepeka MPUPOJOOXOPOHHUX TEPUTOPIA €BPOMEHCHKOTO 3HAYCHHS, sKa
CTBOPIOETHCSI HA BUKOHAHHS TMOJIOKEHb BepHCHhKOI KOHBEHIIIT PO OXOPOHY JUKOI

dopu Ta GayHU i MPUPOTHKUX CepeoBUI icHyBaHHs B €Bporr (HopHOOMIBCHKUH


https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BD%D1%86%D1%96%D1%8F_%D0%BF%D1%80%D0%BE_%D0%BE%D1%85%D0%BE%D1%80%D0%BE%D0%BD%D1%83_%D0%B4%D0%B8%D0%BA%D0%BE%D1%97_%D1%84%D0%BB%D0%BE%D1%80%D0%B8_%D1%82%D0%B0_%D1%84%D0%B0%D1%83%D0%BD%D0%B8_%D1%96_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D1%85_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%D0%B8%D1%89_%D1%96%D1%81%D0%BD%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B2_%D0%84%D0%B2%D1%80%D0%BE%D0%BF%D1%96
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%BD%D1%86%D1%96%D1%8F_%D0%BF%D1%80%D0%BE_%D0%BE%D1%85%D0%BE%D1%80%D0%BE%D0%BD%D1%83_%D0%B4%D0%B8%D0%BA%D0%BE%D1%97_%D1%84%D0%BB%D0%BE%D1%80%D0%B8_%D1%82%D0%B0_%D1%84%D0%B0%D1%83%D0%BD%D0%B8_%D1%96_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D1%85_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%D0%B8%D1%89_%D1%96%D1%81%D0%BD%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F_%D0%B2_%D0%84%D0%B2%D1%80%D0%BE%D0%BF%D1%96
https://bit.ly/2taFcP2
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pamiamiiHo-exomoriunuii 6iochepuuit 3amosigauk, UA0000046) [130].30kpema
TAKOXX WAETHCS MPO BKIUEHHS AaHOI TepuTopi (1 yKpaiHChKOi, 1 OLIOPYCBHKOI

gacTuH) 70 cBiToBOi criaauaun FOHECKO 3 MeTtoto ii 30epekeHHs.

BucHoBkmu 10 po3airy 5

JlocmipKkeHHsT PU3UKIB Ta aHaJll3 METOJMK iX OILIHOK, sIKI BAKOPUCTOBYIOThCS
Ha Cy4acCHOMY €Tarli MmoKa3ajau MoTpedy B po3poOili HOBOTO MiIXODy 0 €KOJIOTO-
reO0JIOTIYHOT OLIHKU I1HTETPajlbHOTO PHU3HKY TEXHOTEHHOIO BIUIMBY, a TaKOX
MPUPOIHUX TPOIIECIB, SKUH OM BpaxOBYBaB KOMIUIEKCHUN BIUTMB (PAKTOPIB iX
PO3BHUTKY.

CucteMHMI TIAXiA, SKUM BUKOPUCTAHUW B aHali3l ICHYIOYHMX METOMUK,
aQJITOPUTMIB OI[IHOK PHU3UKIB, J03BOJMB BIIEpIIE 3alPONOHYBaTH MPOCTOPOBO-
YacOBUM MIiAXiA A0 PO3paxyHKY €KOJIOTO-T€OJIOTIYHOI OIIIHKH  PU3UKIB
TEXHOTEHHOTO HaBaHTakeHHA. CopMOBaHMI MAaTEeMAaTHUYHUN aITOPUTM IS
PO3pPaxyHKy €KOJOTO-T€OJIOTTYHUX PHU3UKIB JI03BOJIMB KOMIUIEKCHO MIAIATH 0
pPO3paxyHKy PHU3UKY CTaHy MIJ3eMHHUX BOJ s oOpaHoi TepuTopii. Bin BpaxoBye
CEpEelHI0  MPOCTOPOBO-YaCOBY  WMOBIPHICTh  BIUIUBY O0OpaHux  (axTopis
(3a00JI04EHICTh TEPUTOPIi, BHAOOYTOK OypIUTHHY, HASBHICTH HEOE3NEUHHUX
TEXHOTEHHUX CIIOPYJ]) Ha CTaH MIJA3€MHUX BOJ, YacTKy CYMapHOi ILJIOIII
3a0pyaHEHHS 3a JOCIHIDKYBaHMM TepioJ Ha Iwiony OaceliHy, SK IMOKa3HUKa

MAaKCUMAaJIbHOT'O INIOIIMHHOI'O YPAaKCHHA.


https://bit.ly/2taFcP2
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PO3/1T 6
ONTUMI3ALIA JEPKABHOI MEPEKI I'lJIPOTEOJIOTTYHOT O
MOHITOPUHTY B MEJKAX BACENHY MPUIT’SITI

6.1 MeTtoaoJiorisi MPOrHO3HOI OWIHKU PHU3MKIB CTaHy HiA3eMHHUX BOJ 3

Bukopuctanusam I'ICZrexnosorii

[limzemMHl BOOM € HAWOLIBII AOUHAMIYHOIO CKJIAJOBOK TI'€OJIOTIYHOTO
cepenoBuiia. Tomy nisi BUBYEHHS (PI3UYHOI CyTI 1 NPUYMHHO-HACIIIKOBHX
3B’SI3KIB T'1JIPOT€OJIOTTYHHUX SIBUL 1 MPOLECIB, CKJIAJAaHH HAAIHUX MPOTHO3IB iX
MIHJIUBOCTI HEOOXIJIHO BUKOPHUCTOBYBAaTH HOBITHI €()EKTHUBHI METOJU OpraHizallii
TIAPOreoJoriyHoro MoHiTopunry. Ha panuii wac B VYkpaiHl ckianacs BKpal
HECHIpUATJIMBA 1 3arpo3jiMBa CHUTyalis WMOA0 (PYHKI[IOHYBAaHHS CHUCTEMH
CIIOCTEPEXKEHb 32 KIUIBKICHUMHU 1 SKICHUMHU XapaKTEPUCTUKAMH MII3€MHUX BOJI.
Henocratne (QinancyBaHHs, 3acTapijiec BUMIpPIOBalibHE OOJaJHAHHA, pI3Ke
CKOPOYEHHSI KIUIBKOCTI CIOCTEPEKHUX CBEPJUIOBHH, BIJCYTHICTh €IUHOI 0a3u
JAaHUX 1 KOOPJMHOBAHOT B3a€EMO/IIi MK OpraHi3allisiMu-cy0’€KTaMU MOHITOPHUHTY,
MPU3YIIUHEHHSI BEJECHHS CIOCTEPEKEHb 3a MIHJIMBICTIO PIBHIB, TEMIIEPATyporO 1
XIMIYHUM CKJIAJIOM YHEMOXKJIMBIIIOIOTH OOIPYHTOBAHY OIIHKY, MOJCIIOBAHHSA 1
KOHTPOJIb TapaMeTPIB M1A3EMHOI T1IpOoCEpPH.

[lepmioyeproBuMy 3aBAaHHAMM IS pEOpraHizailii JepKaBHOI Mepexi
T1IPOTEOIOTIYHOTO MOHITOPUHTY, 30KpeMa, Yy HalOUIbII CTUCHI TEpMIHU
3aIJIAHOBAHO MPOBEJCHHS 1HBEHTApHU3allli IMYyHKTIB CIIOCTEPEXKEHb, OIIIHKY IX
penpe3eHTaTUBHOCTI, PO3POOKY KOHIIEMIT pe)opMyBaHHS CUCTEMU MOHITOPHUHTY,
CTBOPEHHSI  BIJIMOBIJHUX Taly3eBUX HOPMATHUBHUX JOKYMEHTIB, a TaKOX
dbopmyBaHHs €1rHOT 0a3u AaHUX 13 3anydeHHsIM [ TC-TexHOoor1H.

Jlnst peanizaiiii 6aceitHOBOro MPUHITUITY OOPOOKH NaHWX T1POTreoIOTIYHOTO
MOHITOPUHTY B SIKOCTI MPOCTOPOBOI OCHOBU Jisi JEPXKABHOTO PIBHS CHCTEMH
CIOCTEPEKEHb JOLIIBHO PO3IMSAaTH CXEMy pailloHyBaHHS 3a yMOBaMH

(dbopmyBaHHS BOJOOOMIHY Y BEpXHBOMY TigporeosiorivaomMy mosepci [10].
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Cucrema BHMBYEHHS MIJ3€MHOTO CTOKY IPYHTYETbCS Ha JIMHAMIYHUX
O0COOJMBOCTSIX BOAOOOMIHHHMX ©OacelHIB pPI3HOTO TOPSAAKY, BHAUICHUX 3a
MPUHIIAIIOM €HOCTI IMOTOKIB MiA3eMHUX BOJI BiJl 0OacTeit popMyBaHHS CTOKY JI0
HOTO OCHOBHOTO PO3BAaHTXKECHHS, SKE KOHTPOJIOETHCA €IUHUM 3aMKHYTUM
OamaHcoM mia3eMHHUX BoJ. Po3mipu 1 Mexi BOJOOOMIHHUX OacelHiB y IPUPOTHUX
yMOBax, SK MPaBUJIO, BU3HAYAIOTHCS PO3MiIpaMH Ta KOHQIrypali€er pidyKOBHUX
OaceliHiB. SIK yXe 3a3HA4YaJOCh, LIUIBHOCTI MIIOYMX IYHKTIB CIIOCTEPEKEHb 3a
JTUHAMIKOIO TPYHTOBUX BOJ s OaceiHiB II-ro 1 Ill-ro mopsiakiB miaTBEpIKye
BKpail HEPIBHOMIPHUN PO3MOJILI CIOCTEPEKHUX CBEPJUIOBUH Y MekaxX YKpainu, a
OTXe, 1 Je(IUUT T1IPOreosoriyHoil 1H(opMalli A1 OKpeMHUX TepUTOpiil. 30Kkpema,
HEJIOCTAaTHS 3a0e3MEeUeHICTh MYHKTaMU MOHITOPUHTY XapaKTepHa s OaceiiHy
Jlony, miBHIYHOI yacTuHU Oaceiiny JlHinpa, miBaHs Oaceiiny IliBgenHoro byry,
OKpeMHUX BOJ00OMIHHUX OKpYTiB (OaceliniB III mopsinky) Gaceliny JlHicTtpa. Came
Il TePUTOPIi MOTPEOYIOTH MEPIIOYEPTOBOI0 PO3IIIAY 1 MPOBEICHHS 3aXOJIIB IS
BIJIHOBJICHHSI MEPEX1 T1APOreoyoriyHOr0 MOHITOpUHTY. OCcOoOIMBY yBary, 3riJIHO
BuMmor PamkoBoi Bomnoi mupexktuBu €C, chijy OpUIIIATH TPAHCKOPIOHHUM
OaceitHam, pO3TallIOBaHUM Ha TEPUTOPIT KIITBKOX JIEPHKaB.

AHaJli3 HaKOMUYEHOTO JOCBIY MOAIOHMX JOCIHIPKEHb TO3BOJIUB BUIAIIUTH
TPHU OCHOBHI I'PYIIA METOIB ONTUMI3allii T1IPOTE0JIOTTYHUX CIIOCTEPEIKHUX MEPEK:
riIPOT€0sIOriYHl, TeOCTATUCTHYHI 1 3aCTOCYBaHHS LHM(PPOBUX MPOCTOPOBUX
mozeneit. Ilpu nboMy 0a30BUMHU € TIAPOreoJIOridyHI METOAM, IO BPaXOBYIOTh
0COOJIMBOCTI TIAPOTEOJIOTTUHUX CUCTEM 1 KOMIIOHEHTIB OajlaHCy IPYHTOBHUX BOJ Y
iX MeXax, Ta HEOJHOPa30BO BUKOPUCTOBYBAIMCH NPH PO3pOOI KEpIBHUX
JIOKYMEHTIB JIJI1 YIPaBIiHHSA TPOrpaMaMH CIIOCTEPEKEHHS 3a IMiJI3€MHUMU
BOJ/IAMH.

['eocTaTrcTHYHI METOMM [EMIO piflie 3acTOCOBYIOTH MJIs MPOCKTYBAHHS
MEpeX MOHITOPUHTY DPIiBHS ITPYHTOBHUX BOJ, OCKUIBKA BOHHM BHMAararTh BEJIUKOl
KUIBKOCTI BHUMIpPIOBaHb Il  OLIHKM MPOCTOPOBOI CTPYKTYpH MIHJIUBOCTI
JOCTIKYBAaHUX MapaMeTpiB, MPOTE, AUCTIEPCist MOMIIIOK OIIHKY JJIs 1HTEPHOIALIT

pIBHIB IPYHTOBHX BOJl YacTO BHUKOPHUCTOBYETHCS SK KPHUTEpId M OLIHKU
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e(heKTUBHOCTI Mepexi. AHami3 myOmikamiid 3 maHoi MpoOJieMaTHKHU J03BOJISE
BUJIIJTUTH METOJl KpITIHTY SK OCHOBHUW TE€OCTATUCTUYHUN  IHCTPYMEHT
MPOCKTYBaHHS Ta OINTHMI3aIlli MEpPeXi T1APOreoJIOTIYHOr0 MOHITOPUHTY, IO
OOyMOBJIEHO HOro mepeBaraMM sIK TOYHOIO 1 THYYKOrO IHTEPIOJIATOpA,
MOKJIMBOCTSIMH OLIIHKH JMCIIEPCIT MOMHJIKUA 1HTEPHOJALIi, a TAKOXK MPOrPaMHOIO
peaiizali€ro JTaHoro METOJy Yy OUIBIIOCTI Cy4aCHHUX KOMEPIIMHHMX 1 BIIKPHUTHX
I'C.

CtBopeHHsT TU(MPOBUX MOJIENEH YMCETbHUX XapaKTEPUCTHK MIJ3EMHHUX BOJI
Ta iX 1HTerpamis 3 QUIBTPALIMHUMH MOJEISMU MOXE OYyTH BUKOPUCTAHO IS
BU3HAUYECHHS MICLUb pO3TAallyBaHHS IIYHKTIB MEpeXl TIAPOreoaoriyHoro
MOHITOPUHTY 4M ii ONTHUMI3aIlli Ha JIOKaJbHOMY PIBHI JOCHIIKEeHb. [IpoTe maHmii
METOJl HENIOIIBHO 3aCTOCOBYBAaTH Ui PO3POOKH pErioHalbHUX MEpPEex
MOHITOPUHIY PiBHS MIJ3€MHHUX BOJ Ye€pe3 CKIIAJIHICTh OOUMCIEHb 1 HEMOXIUBICTh
ypaxyBaHHS IIPOCTOPOBOI HEOAHOPITHOCTI TPOTrEOIOTTYHUX YMOB.

HeoOxiqHO BIAMITUTH, IO OUIBLIICTh PO3IJIIHYTUX HAYKOBHX ITyOJIKaIid 1
METOJMYHUX PEKOMEHJAIN 100 OpTaHi3alilli MOHITOPUHTOBHUX CIOCTEPEKEHb Y
MepIry 4Yepry JeTalbHO BHUCBITIIOIOTH NMHUTAHHS MPOEKTYBAHHS W ONTUMI3AII]
MEpEeX MOHITOPUHTY XIMIYHOTO CKJIaay MIJ3€MHUX BOJ 1 JIOKQJIBHUX MEPEex
MOHITOPUHTY JWHAMIKU PIBHIB Y pailoHaX pO3MIIIEHHs BOA03a00piB a00 00’ €KTIB,
[0 3HAYHO MOPYIIYIOTH OajaHC MiJ3eMHUX BOJ. Y TOM K€ dYac, mpooOiemam
oprasizauii TiAPOTeOAMHAMIYHOTO MOHITOPUHTY PEriOHANIBHOTO 1 JEp:KaBHOTO
PiBHIB (30KpeMa, Y MEeKax TPAHCKOPIOHHUX TEPUTOPIi) MPUIICHO 3HAYHO MEHIIIE
yBard.

HenoctatHhO  BHUBUEHMMHM  3aJMIIAIOTBCS W TUTaHHS — 3aCTOCYBAaHHS
reoiHoOpMalifHOTO MIAXOAY [0 BHUPINIEHHA NOAIOHMX 3a1ad. BuxopucTtaHHs
reoin@opmaniiitnux cucreM (I'IC), g0 cknany sSKMX, 30KpemMa BXOJASTh MPOrpaMHi
IHCTPYMEHTH TIPOCTOPOBOTO 1 TEOCTAaTUCTUYHOTO aHaji3y, HagacTh 3MOTY
MOEHYBAaTH MOJKJIMBOCTI PI3HUX TPyl METOAIB MPOEKTYBAaHHA 1 ONTUMIZAI]
MEpEX TIAPOre0JOriYHOrO  MOHITOPUHTY, CHCTEMAaTu3yBaTu 1H(OpMaIiio,

OTpUMaHy B pe3yJbTaTl pPEKUMHUX CIOCTEPEKEHb, y MeXax OyIb-IKHX
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TEPUTOPIAJIbHUX OJIMHHUIb, @ TAaKOXX CTBOPIOBATH ¥ ONEpPAaTUBHO OHOBIIIOBATH
MOCTIWHO Aitoul riaporeosoriydi 2-D 1 3-D moaeni na ['IC-ocHOBI.

Sk Bxe OyJo 3a3HaYEHO, TEPUTOPIS € TPAHCKOPIOHHUM OACEMHOM IT1/13€MHUX
BOJ 13 MEpPEeBaKalOUMM HaIpsIMKOM CTOKY 3 bunopyci B Ykpainy. 3a ymoBamu
dbopMyBaHHS BOJOOOMIHY B Me&XaxX BOJ00OMIHHOTO Oaceitny [lpum’aTi BUIIISIOTH
8 BOI0OOMIHHMX OKpPYTiB (cyObaceiHiB 4-ro mopsaky) (puc. 2): J-1-1 — Gaceitn
o3epa Typcrekoro Ta Typcbkoro kanaiy; J[-1-2 — Gaceiin pidok BwkiBka, Typis,
Croxin; [-1-3 — 6aceitn Crtupi; JI-1-4 — Gaceiin ['opuni 1 Ciyui; [{-1-5 — Gaceiin
JIsBu 1 CtBury; [1-1-6 — Gaceitn Yo6opri 1 [lepru; I-1-7 — Gaceitn CinoBeuHu Ta
Manux pivok; J[-1-8 — Gaceitn Yxa.

SK yxe 3a3HayaJoCh BMILE — WLIO 3TIAHO PEKOMEHAIll MI0JI0 BEIEHHS
T1APOreoJOoriYyHOr0 MOHITOPUHTY B KpaiHax €C, IIIBHICTh CIIOCTEPEKHOT MEPEXKi
TIOBUHHA CTAHOBMTH INoHakMennre 1 mynkr Ha 20-25 KM? 1)1 KiIBKICHOI 1 SKiCHOT
OILIIHKK PECYpPCiB MiA3EMHUX BOJI, CTATUCTUYHO OOIPYHTOBAHOTO MOJIETIOBAHHS 1
€()EeKTUBHOIO KOHTPOJIIO IIPOLIECIB, 110 BIOYBAIOTHCS B MIJI3EMHIN Tiipocdepi.

Ha mepmiomy etamni omrtumi3zaiiii HEOOX1THO BUKOHATH aHAJ3 MPOCTOPOBUX
XapaKTEPUCTHK ICHYIOYOi MepeXi MOHITOPUHTY. PiBHOMIPHICTH pO3NOALTY
CIIOCTEPEKHUX MYHKTIB MO JOCHIKYBaHIA TEPUTOPIi — 11€ HEOOX1IHa yMOBa IS
3acTOCyBaHHs 0araTh0X BUJIB aHaJi3y 1 MojemtoBaHHsa. CxeMa po3noAily MyHKTIB
€ PIBHOMIPHOIO, SIKIIIO iX HIUIBHICTH (KIJIBKICTh TOYOK HA OJMHUIIIO TIOII) Y OyAb-
KA T1ao0aacTi TEpUTOPIi AOCHIHKEHHS JOPIBHIOE IIUIBHOCTI y BCIX 1HIIUX
m1710071aCTSIX.

VY cBOI0O uHepry piBHOMIpPHI CXEMH MOAUISIOTh HA PETYJSIPHI Ta BUITAJIKOBI.
Cxema € peryisipHOIO, SIKIO TOYKH CIOCTEPEKEHb CTBOPIOIOTH MEBHUI BUJ
Mmepexi. Lle o3Hayae, 1m0 BiJICTaHb MK TOYKaMH 1 Ta ] y JEAKOMY HampsIMKYy

MepeXi € KOHCTAHTOIO JUIsl OyAb-SKOi Mapy TOYOK 1 Ta j JIJIsl AAHOI MEpEexi.



107

6.2 Po3paxyHok iHTerpajibHUX MOKa3HUKIB, MO0ya0Ba cxema
NPOCTOPOBOr0 PO3MOALTY NMOXMOKH iHTepHmoJsAuili MeTOJ0M KPiriHry s
AiI0401 Mepe:xi riIporeoJI0riYHOro MOHITOPUHTY

Jlns mepeBipKH PIBHOMIPHOCTI PO3MOJIIITY TOYOK YAaCTO BUKOPHUCTOBYETHCS
METOJ HaWOMMK4YOTO CyciacTBa. [0NOBHA TepeBara METOAy HaHOIMKYOTO
CyCiZICTBa TIOJISITA€ y TOMY, IO BiH JI03BOJISIE, KPIM OIIIHKKA PIBHOMIPHOCTI,
OTpUMAaTH 1HPOPMAIIII0 PO MPHUPOAY IIi€l pIBHOMIPHOCTI (TOOTO, BCTAHOBUTH, 3a
PEryJIIPHOIO YHM BHUIIAJIKOBOIO CXEMOK PO3MOAUICHI TOYKH) BIAMOBIIHO [0
3HAUEHHA 4YHUCJIOBOro Kputepito — R-craructuxm [10, 12]. Jlanuii kpurepiid
BpPaxOBY€ SIK WIUIBHICTH TOYOK MEpEeXl sl JOCHIAKYBAHOI TEpPUTOpIi, TaK 1
CepellHe 3HAYEHHS BIACTaHI1 O HAWOMMKYOI CYCIHBOI TOUYKH MEpexi, 1 HaOyBae
3HaueHb B 1HTepBanmi Big O mo 2,15. Ha mpaktumi mns kinacudikaiii cxem
pPO3MOJITY IYHKTIB CIHOCTEPEKEHh 3a JIOMOMOIOK METOAY HaMOIMKUOro
CyciJicTBa 3aCTOCOBYIOTh Taky mikany: 0,00 <R < 0,50 — rpynosa cxema; 0,50 <R
< 1,50 — BumankoBa cxema; 1,50 <R < 2,15 — perynsapHa cxema.

JIst BUSIBTICHHS 1 OLIIHKU BIUIMBY JIOKAJbHUX T€OMETPUYHUX OCOOIUBOCTEH
Mepexi (HasBHOCTI KJIACTEPHUX CTPYKTYp 1 30H HM3BKOi NIUIBHOCTI) Ha
JIOCTOBIPHICTh MOJIENEH, MOOYTOBaHUX HA OCHOBI JAaHUX MOHITOPUHTY, BUKOHYIOTh
aHaji3 TOIOJOTril Mepeki 3a JOMOMOTOI TicTOorpaM BiicCTaHEeH MK TOYKaMH 1
o1l nojironiB Boponoro-Ticcena.

HactymauM eramoM € BH3HAYEHHS ONTUMAJIBHOTO  PO3TAILlyBaHHS
MOHITOPUHIOBUX CBEPJJIOBUH Ha OCHOBI (hOPMAIBHHX T€OCTATUCTUYHUX OIIIHOK
MPOCTOPOBUX XapPaKTEPUCTUK MEPEXl 3 ypaxyBaHHSAM MOXUOKH EKCTPaIoJsiil
JOCITIKYBaHUX TapameTpiB. JlaHe 3aBmaHHs MOxe OyTH BHpIIIEHE Y CEPEIOBHUIII
['[C 13 3acTOCYBaHHSIM KpITIHTY 13 MOJAJIBIIOI OILIHKOI MOXMOOK. BaxinBoio
BJIACTUBICTIO KPITIHTY € TOYHE BIATBOPEHHS 3HAYEHb BUMIPIOBAHb Y TOUKaXx, €
BOHU BijioMi. HEOOX1THO TaKoK BIAMITUTH, 110 Bapiallisi KPIriHry HE 3aJIeKUTh BiJl
3HAY€Hb BUXIJHUX JaHUX, a JIMIIE BiJ UIUIBHOCTI 1 KOH(Irypauii po3TairyBaHHs
TOUOK CHOCTEpekeHb. T00TO, KPITIHT Ja€ OJHAKOBY Bapialliio AJsi BCIX TOUOK 3

aHAJIOTIYHUM B3a€EMHUM pO3TAllyBaHHSAM, 1 (PAKTUYHO Bapialis KpIriHTY €



108

XapaKTePUCTUKOIO MIIILHOCTI Mepexki. OKpiM OIIHKK (TIPOTHO3Y) 3HAYCHHS
IHTEPIOIHLOBAHOT BETUYMHU B JICSKIA TOYIl, METOA KPITIHTY T03BOJISE OI[IHUTH
NOXUOKY 1HTEPHOJALIi AJIS KOXKHOI TMPOTHO3HOI TOYkH. OYEeBUIHO, IO TPH
33IaHOMY KPUTHYHOMY 3HA4Y€HHI TOXMOKH (BHU3HAYAEThCA JETAJBHICTIO 1
MacIITaboM JOCTIIKEeHb) MOXXHA BCTAHOBUTH MAaKCHUMAJIbHO JIOMYCTUMY B1JICTaHb
MDK TOYKaAaMHM pO3TallyBaHHS IIyHKTIB  Mepeki  MOHITOPUHTY. AHali3
MOTEPEHBOTO JIOCBIAY BHUKOPUCTAHHS T€OCTATUCTHUYHUX METOJIB JJSl OI[HKH,
MPOCKTYBaHHSA 1 ONTHMi3allli MOHITOPHHIOBHUX MEPEX CBIAYUTH TaKOX, IO
3aCTOCYBaHHS METO/AY KPITIHTY JJisi 1HTEPHOJIALii Pe3yNbTaTiB CHOCTEPEKEHb HE
BUMAarae ix BIANOBIIHOCTI HOPMaJbHOMY 3aKkoHY posnofury. Lli BmacTuBOCTI
KPITIHTY JO3BOJISIIOTH IIMPOKO MOr0 BUKOPUCTOBYBATH I ONTHMI3AIIl MeEpex
MOHITOPUHIY. Y3araJlbHEHUI aJrOpUTM ONPALIOBAHHA JAHMX JJIs ONTUMI3ALl
MEpEX1 T1IPOreosOriYHOr0 MOHITOPUHTY Ha OCHOBI F€OCTATHCTUYHOTO aHAJI3y y
reoiHQopMalliifHOMy CepeIOBHUII NPE/ICTaBICHUI Ha PUCYHKY 6.1.

Y  xom BuxkoHanHs ['IC-anamizy xapakTepy poO3MOAULY  ITYHKTIB
TIPOTE0IOTIYHUX CHOCTEPEKEHb Yy MeXaxX TEePUTOPIi JOCTIIKEHHS] BCTAHOBIICHO
CEpeNlHIO BIJCTaHb MDK CycigHiMU TyHKTamMu D=17,73 kM 1 miATBEpIKEHO iX
BIJIOBIJIHICTh BUMAAKOBIN cxemi po3ramyBaHHs (R=0,86), mo 3a0e3neuye neBHy
PIBHOMIPHICTh 1 HE3QJIECKHICTh BUMIPIB, MPOTE TICTOrPaMHU, IO BITOOpaX,aroTh
pe3ynbTaTh reoiH(OPMALIIITHOTO aHali3y TEeOMETPUYHHMX NapaMmeTpiB Mepexi
(BicTaHi MK TOUKaAMU CIIOCTEPEkKEHb, IO MoiroHiB Boponoro-Ticcena).

OCKiJIbKM TpU  PIBHOMIPHOMY PO3MOJIIJI TOYOK B TPOCTOPI YHUCIO Tap
MOBUHHO OYTU OJIHAKOBUM ISl BCIX BIJICTaHEH, TO 3pOCTaHHS YMclia map 3 pOCTOM
BiJICTaHI MK TOYKAMH CBITYUTH MPO HASBHICTH KiacTepiB (y MaHOMY BUIIAIKY —
JIOKaJAbHO PO3MIIIEHUX TPyH CIHOCTEPEKHUX CBepAJIoBUH) (puc. 6.2 a).
KnacrepHicTio Mepexxi 00yMOBJ€Ha 3HayHa acCHUMETpis TICTOrpaMM IO

noironiB Boponoro-Ticcena (puc. 6.2 06).
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CTBOpEHHSs LnMdpoBUX MOaEnen OujiHka noxubku iHTepnonsauii
pPO3Noginy AOCNIAKYBaHNX i aHania i NpoCTOPOBOro
rigporeonoriYyHMx NoKasHUKIB po3noginy

BcTaHoBNeHHs onTUMansHoi
BIACTaHI MK MyHKTamMu
MOHITOPUHIY

Y

MNpoekTyBaHHA CTaTUCTUHHO
0BrpyHTOBaHO| Mepexi
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Y3romkeHH:A 3anpoeKToBaHoi Mepexi

3 ICHYHYMMM NMYHKTAMN MOHITOPUHTY,
ymoBamun opMyBaHHS PEXUMY |
CUTYaUiMHOK CXEMOKO TEPUTOPIT

Pucynox 6.1 — CxemMa NOCHIOBHOCTI T'€OCTATUCTUYHOTO aHali3y Ta
onTHUMi3alii Mepexi TiAPOTreoJOriYyHOr0 MOHITOPUHTY CBiAYaTh MpO ii 3HAYHY

HEJIOCKOHAJIICTh (puc. 6.2).
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Pucynok 6.2 — I'icrorpamu BijcTaHed MK TOYKaMH MeEpexi (a) 1 IUIOINI

nosironiB Boponoro-Ticcena (0)

OdeBuaHO, MO I JOCHIKYBAHOT TEPUTOPIi € JOLUIBHUM TMOJIATbIIHMA
PO3BUTOK (BIIHOBJICHHSI 3aKOHCEPBOBAHHUX 1 CIOPYPKCHHS HOBHUX CBEPJIOBHH)
CUCTEMH MOHITOPUHTY. BpaxoByrouu ToW (hakT, 110 CIOCTEPEkKHI CBEPAJIOBUHU
npoOypeHi Ha HamipHi 1 Oe3HamipHi BOJOHOCHI TOPU30HTH 3 PI3HUMH THUIIAMH
pexuMy (K MPUPOJHUMHU, TaK 1 MOPYIIEHHUMH), XapaKTEepPU3YIOTbCS PI3HUMU
nepiogamMu  cnoctepexkenb (Bix  1-2 pokiB g0 50 pokiB  HIOMICAYHHX
CIIOCTEPEXKEHB), a TAKOX MICTATh MPOIYCKH PI3HOI TPUBAIOCTI, BUKOHAHHS
KOPEJISILIITHOTO 1 KJIACTEPHOTO aHalli3y PAJIB CHOCTEPEKEHb I BUAUICHHS TPyl
CBEPJUIOBUH 13 CHHXPOHHUM PEKHUMOM € HEIOIIIbHUM. J[JI1 OIIHKK KiJIbKICHUX
XapaKTEPUCTUK MIHJIMBOCTI TTMOMHU TIOJIOKEHHSI PIBHIB MiA3€MHUX BOJ] BUKOHAHO
NoNepeIHId CTATUCTUYHUN aHalli3 iX CepeIHbOMICAYHUX 3HAUYEHb, PO3PAXOBAHHUX
3a 3amipamu, 3aiiicienumu y 2009-2016 poxax.

J{ns MojetoBaHHS MPOCTOPOBOI MIHJIMBOCTI PIBHIB MIA3€MHUX BOJ IS
perioHajJpHUX MAacIITabiB JOCHIKEHb y SKOCTI 1HTEPIIOJILOBAHOI BEJIMYMH, SK
MPaBUJIO, BHUKOPUCTOBYIOTH a0COJFOTHI BIIMITKH CEpeAHhOOAraTOPIYHUX PIBHIB
(50% 3abe3neuenocti). JlaHi 4MCIOBl XapakTEPUCTUKU OylIM poO3paxoBaHl JUisd
KOKHOTO CIIOCTEPEXKHOTO MYHKTY SK pI3HHULA aOCONIOTHOI BIAMITKH THUpia

CBEP/JIOBUMHU 1 CepeAHbO0AraTOpIvyHOI IITMOMHY 3ajsiraHHs PiBHS MIJ3€MHHUX BOJI.
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['icTrorpamy Ta OCHOBHI CTaTUCTHUYHI XapaKTEPUCTUKH OTPUMAHOI BHOIPKH JAHUX

HaBEJICHO Ha PUCYHKY 6.3a.

550+

500
3arankHa KinekicTs ceepanosuH (N) = 39

MaTtemaTiiHe ouikysanHA = 209,86 m;
10 Cranpaprre sigpxunexHn = 44 66 m;
Max = 276,99 m;

Min = 149,45 m 200

450

8 3804

3004
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2604

2004

180

100

WDDIDD QDDIDD 30600 Aﬂéﬂﬂ Eﬂéﬂﬂ ED&DD 7DDIDD EDDIDD QDDIDD WDDIDDDHDIDDD 1ZDIDDD
14945 16362 177,79 19196 20613 22030 23447 24364 26281 27699 BiAcTaHb Wbk cnOCTepeKHIIL MyHITaLIM, 1

AbconoTHa BigMiTa piBHA, M

Pucynok 6.3 — I'padiuna Bizyamizallisi CTaTUCTHYHOrO (TicTorpama) (a) i
reoCTaTUCTUYHOTO (Bapiorpama) (0) aHasi3y piBHIB MiA3€MHUX BOJ TOCIIIKYBaHOT

TepUTOPIi

Posnozin € MynbTUMOJANBHUM, IO MOXE OyTH TOB’SI3aHO SIK 13 3HAYHOIO
Baplali€lo T1APOreoyIOTYHUX 1 reoMOpP(OTIOTITYHUX YMOB Yy MEKax JOCHIIKYBaHOT
TEPUTOPIi, HASBHICTIO TPEHJIB, OOYMOBJIEHUX PETIOHAIBHUMH 1 JIOKaJIbHUMU
HampsIMKaMHl MiJA3€MHOTO CTOKYy, Tak 1 oOMexeHuM oOcsarom naHux (39
CIIOCTEPEKHUX CBEPAJIOBHH).

Came TOMy KpITIHT € ONTUMAJILHUM METOJIOM JJISI T€OCTATUCTUYHOTO aHAIi3y
NoAIOHUX JTaHMX, OCKUIbKH, SIK B)Xe OyJI0 3a3HAu€HO, HOTO 3aCTOCYBaHHS HE
BHUMAarae BiJIlTOBITHOCT1 PO3MOALTY BXiHOI BUOIPKHU TaHUX HOPMAILHOMY 3aKOHY.

Hanami ais OIiHKM MPOCTOPOBOI KOPETAIINHOT CTPYKTYpPU JTAHUX BUKOHAHO
noOyZ0BYy €KCIIEPUMEHTANBHOT 1 MIA0Ip TEOPETUYHOI BaplOrpaMHOi Mojenl (puc.
80), Big SKOI 3alleKUTh TMoOAaNbIIa €()EeKTUBHICTh 3aCTOCYBAaHHS METOJy Ta
BEJINYMHA MOXUOOK.

Bapiorpama mokasye 3aJ€XHICTh MK JUCIEPCIEI0 PIBHS MIJ3€MHUX BOJ Y

TOYKAX CIOCTEPEX,EHb 1 BiJICTaHHIO MDK HMMH. Hagam emmipudHo mimiOpaHa
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3aJIe)KHICTh BUKOPUCTOBYETHCS JUIS TIepe/0aueHHs 3HAa4YeHb y I1HIIMX TOYKax
MICIIEBOCTI, TOOTO IS MPOCTOPOBOI 1IHTEPHOJIALil. BUHATKOM € cBepAToBUHE W15
(No 249328816) 1 w19 (Ne 255070046), rmubuHa piBHS MiJ3EMHUX BOJ SKUX
CTaHOBUTH BiAmoBigHO 50,65 ™M 1 26,32 M Big 3eMHOI IIOBEpXHI, a
CepeMHbOKBAAPATUYHI BiAXWiIeHHS 3HadYeHHs rauowman — 0,83 M 1 0,51 ™M €
HECYTTEBUMHU TOPIBHAHO 3 CEPEAHHOOATATOPIYHUM TIOJOXKEHHSIM DIBHSI y HHX.
JIMOBIpHO, pEXHM HAHUX CBEPUIOBHH € ATHIIOBUM 1 XapaKTEPHU3YE DPEKHUM
130JIbOBaHUX MDKITJIACTOBUX BEPXHBOKPEUITHOTO KapOOHATHOTO 1

BGpXHBOHpOTCpOSOﬁCBKOFO TCPUT'CHHOI'O BOJOHOCHHUX I‘OpI/I3OHTiB.

o ) ‘ AOcCoIIoTHI BIJIMITKHA
ABconoTHa BIOMITKa 3eMHOI NOBEpPXHI, M

100 150 200 250 300 350 400 . . .
100,00 | | . . . | pIBHIB IIJI3EMHUX BOJ JUIS

y=0,911x+ 13,65 . .
R?=0,9688 cBepMIOBHH W15 1 wl9 pi3ko

150,00
900,00 ; BIIPI3HAIOTHCS BiJl 3arajibHOl

teHaeHuii (puc. 6.3a), a npu

250,00

BWIYYEHHI 1X 13 3arajbHOl

300,00
BHOIPKM  3aJIGKHICTh  MIXK

AbcornioTHa BigMITKa piBHA BOAW, M

350,00

ITOBCPXHCHO BOAOHOCHHX

ABconTHA BigMITKa 3eMHOT NOBEPXHI, M FOpI/I3OHTiB 1 pCJIBG(i)OM
100 150 200 250 300

100,00 : ' '  3eMHOi MOBEPXHI1 cTae
y=0,961x+4,5567
R? = 0,992

150,00 MPAKTAYHO JHIMHOIO
\"\ (3HauEeHHS koe(imienTa

200,00

nerepminarii R2=0.992) (puc.

6.30). OTtxe, npu

iTKa piBHA BOAM, M

250,00

AbconoTHa BigM

300,00 HOAAJIBIIOMY aHaJis1

XapaKTEePUCTUKU MYHKTIB W15

PucyHok 6.4 — Emmipuuni 3amexHOCTi Mk | wl9 He BpaxOBYBAMCE.

PIBHEBOIO TIOBEPXHEIO BOJOHOCHUX TOPU3OHTIB 1 Pesynbratn - croctepesxkens,

aOCOIIFOTHUMH BiJIMITKAMH peiibedy OTprMaHl y nux

CBEpJJIOBUHAX JIOITTBHO
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BpaxOBYBaTH SK JIOMOMDKHY 1HQoOpMaIlio g MNoOyAOBH KOMIUIEKCHHUX
T1ApOreoIOTIYHUX MOJIETICH.

[Tin0ip ekcepuMeHTaIbHOI BapiorpaMu 3A1HCHEHO 3 ypaxXyBaHHSIM MOXKJIUBOI
HAsBHOCTI TPEHY 3a JOMOMOTO METOy HAaWMEHIINX KBaJpaTiB i3 MOJAJIBIIO0
KpOCBaIIJAIlIEI0 (MIEPEXPECHOI0 TIEPEBIPKOIO) PE3ybTaTiB IHTEPHOJIAIII PIBHEBOT
noBepxHi (Tabu. 6.1) Ha OCHOBI BapiorpaM pi3HOTO THITY.

Tabmuns 6.1 — PesynbraTtu KpocBamigamii sl pi3HUX THIIB BapiorpaMHUX

MoOJieJIeH
CratuctuuHi Tun Bapiorpamu
XapaKTEPUCTUKU JliniiiHa | "ayciBceka | Excnioneniiina | Chepuuna
OTPUMaHUX HEB’ 30K
Cyma HeB 30K, M -31.957 -3.188 -18.196 -5.865
MiniManbHe 3HaYCHHS, M -34.676 | -33.585 -34.781 -32.623
MaxkcumainbHe 3HaueHHsa, M | 29.254 27.123 30.211 28.866
Cepenne 3HaYEHHS, M -0.913 -0.091 -0.52 -0.168
CranpapTHe BIIXWICHHS, M 12.419 13.339 13.783 13.276
daKkTUYHE 3HAYCHHS 0.128 0.18 0.13 0.161
KpUTEPIIO
Konmoroposa-CmipHoBa
Kputnune 3HaueHHs 0.224
KpHUTEPIIO
Koamoroposa-CmipHoBa st
piBHS 3HaUMMOCTI 95%

OTtpumani pe3ynbTaTH CB1IYaTh, IO HAHOUIBII ONTUMAIBHUM BaplaHTOM JIJIs
MOJICJIIOBAHHSL ~ TIJIPOT€OJIOTIYHUX MapaMeTpiB, OTPUMAHUX JUIsl  ICHYIOUOI
JIep’KaBHOI MEpeXl MOHITOPUHTY MIiA3€MHUX BOJ, Y MEXaxX JaHOi TepUTopli €

chepuyHa BapiorpamMa TeopeTHyHa (PYyHKIIIS SKOi:

3(hY 1K
n=c,+c|2| 2|2
v(h)=G, {Z(aj 2a31h<a

v(h)=C,+C, h>a
ne h — Bigcrans MiXk JBOMa TOYKaMHM, to — Ha TTeT-eeKT, Ho +  H mopir
Bapiorpamu, O— nilicHUN pajalyc Kopemsuii (BiACTaHb, HA SIKIA ICHY€E 3aJIXKHICTh

JTAHUX ).
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[IpoTe oTpuMaHi pe3yiabTaTh KpocBalijaiii (30KpeMa, eKCTpeMallbHi
HEB’SI3KM) CBIIYATh TaKOXK MPO HAABHICTh CYTTEBUX BIIXWJICHb 1HTEPHOJIHOBAHHUX
(IpOrHO3HMX) 3HA4Y€Hb BIJI OTPUMAHMX PE3yJbTaTIB 3aMipiB JIsI OKPEMHX
CIIOCTEPEKHUX CBEPIJIOBUH [JIsi BCiX 0€3 BUHSATKY T'€OCTATUCTUYHHUX MO/IEiei
MIPOCTOPOBOI MIHJIIMBOCTI JOCTIAKYBaHOI 3MIHHOI. O4ueBHUIHO, IO IS U(PPOBUX
MoOJiejIel pIBHIB MiA3€MHHUX BOJ, MOOYJOBAaHUX Ha OCHOBI €KCIIEPUMEHTAIbHUX
BapiorpaMm Juis JOCTIIKYBaHOI TEPHUTOPii, € XapaKTepHUM BHUCOKUW CTYIIHb
HEBU3HAYECHOCTI, OOYMOBJICHUM MPOCTOPOBOIO MIHJIMBICTIO T1IpPOTre€0I0TIYHUX
YMOB 1 HEJIOCKOHAJIICTIO MEPEXK1 MOHITOPUHTY.

J{nst BUpilIEHHS 3aBJaHb ONTUMI3AIlll MEpPEeXl MOHITOPUHTY Oe33amepedyHor0
MepeBarol0 KpIiriHry € MOKJIMBICTh OOYMCIICHHS 1 Bi3yajizailii MpOCTOPOBOTO
PO3MOIITY CEPEeIHbOKBAIPATUYHOI MOXUOKU I1HTEPHOJIALIl. 3HAUYCHHS MOXUOKHU
pIBHE HYJIIO B TOYKAX CHOCTEPEXEHb (OCKUIBKHU, SIK BXKE 3a3HAYanocs, KpITIHT €
TOYHHM METOJIOM 1HTEPIIOJIAIIIT) 1 3pocTae 31 301JIbIIIEHHAM HEBU3HAYEHOCT1 a00 31
3MEHIIEHHSAM IIUIBHOCTI MEpeXl MOHITOPUHTY. Pe3ynbTatu mpoCcTOpPOBOTO
MOJICJIIOBAHHSI TTOXWOKM 1HTEPMOJIALi PIBHIB MiI3EMHUX BOJ| Y MeXaX TEPUTOPIT
yKpaiHChbKOi yacTuHU Oaceitny piku [Ipum’sTe HaBeIeHO Ha PUCYHKY 6.5.

OTtprmaHa cxema MiATBEPKY€E HEJOCTATHIO HIUIbHICTh MEpeki. AOCOIIOTHA
BeMYMHA TMOXUOKM 1HTeprnofsiii (>14 ™M), sKka TmepeBUIye CTaHIApTHE
BIIXWJICHHS pe3yJbTaTIiB KpOCBadijalii crnoctepexxeHb (AuB. Tabn. 6.1), nus
MIBHIYHO-CX1IHOI ~YaCTUHU  TEPUTOpli 3yMOBJIEHA  BIJACYTHICTIO  IYHKTIB
MOHITOpUHTY. HeoOXimHiCTh 00JamTyBaHHSI CHOCTEPEKHUX TiIPOTEOIOTTIHUX
CBEp/JIOBMH Yy MeXax JaHOi YacTUHU perioHy (mpaoOepexoks Ciydi, miBHIYHA
yactuHa Oaceitny Ctupi, 6aceitan YoopTti, CoBeunu, Yika) € 0O4eBUAHOI. AHATI3
B3a€EMHOIO PO3TAIIyBaHHS IIOCTIB MOHITOPUHTY 1 KOHTYPIB IPOCTOPOBOTO
PO3MOIITY BETUYUHU MOXUOKHU CBIIUUTD, 1110 B CEPEAHBOMY MOXUOKA 1HTEPIIOAIIIT
MEePEeBUIIyE KPUTUYHE 3HA4YCHHS +14 M Ha BiacTaHi =~ 28 KM BiJ HalOIMKYO1

CIIOCTEPEIKHOI CBEPIIIOBUHMU.
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Pucynok 6.5 — Cxema mpoCTOpPOBOrO PO3MOJLIY MOXUOKH 1HTEPHOJISLIi

METO/IOM KPITIHTY JUIsl 1F0Y0i MEepeXki T1IpOreoJoriyHoro MOHITOPUHTY

Otpumana cxema HiATBEPIKY€E HETOCTATHIO IIIJIBHICTh Mepexki. AOCOIOTHA
BEJIMUYMHA TMOXUOKM 1HTepnoysimi (>14 M), sKka TepeBUIyE CTaHIApTHE
BIIXWJICHHS pe3yJbTaTIiB KpOCBadiAalii crocTepexkenb (AuB. Tabdn. 6.1), mis
MIBHIYHO-CX1IHOI ~YaCTUHU  TEPUTOpIi 3yMOBJIEHA  BIJICYTHICTIO  ITYHKTIB
MOHITOpUHTY. HeoOXimHIiCTh 00JamTyBaHHSI CHOCTEPEKHUX TiIPOreOIOTTUHUX
CBEpIUIOBUH Y MEXax JaHOi 4acTUHU perioHy (mpaBobepexxs Ciydi, MiBHIYHA
yactuHa Oaceitny Ctupi, 6aceitnun Yoopti, CioBeuHu, Yka) € 04eBUIHOIO. AHATI3
B3aEMHOTO PO3TAIlyBAaHHS IIOCTIB MOHITOPUHTY 1 KOHTYPIB TPOCTOPOBOTO
PO3MOIITY BETUYUHU MOXUOKH CBIIUUTD, 1110 B CEPEIHHOMY MOXUOKA 1HTEPIIOAIII]
MEePEBUIIyE KPUTHYHE 3HA4YCHHS +14 M Ha BifacTaHi =~ 28 KM BiJ HaWOIMKYO1
CIIOCTEPEIKHOI CBEPIJIOBUHU.

Otxe, IIsl POEKTYBAaHHA PO3MILIEHHSI CBEPAJIOBUH MOOYIOBAHO CITKY 3
KpOKOM (28%28) KM, sika TOKPHBAE OCHIDKYBAaHY TEPUTOPIIO, 1 KOOPAWHATH
BY3JIiB KO CHOy)KaTh /I BHU3HAUYCHHS OPIEHTOBHMX KOOPJIWHAT JOJATKOBUX
MYHKTIB MOHITOpPUHTY. TakoX MNpu TPOEKTyBaHHI MEpPEXi TiApOreoJIoriyHOTO

MOHITOPHUHTY CJIiJi BpaXOBYBAaTH HE TUIbKU PE3yJIbTaTH F€OCTATUCTUUHOTO aHai3Yy,
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ajne i 0coOJMBOCTI YMOB (DOPMYBaHHS PEKUMY M1JI3eMHUX BOJ (Y MEpIIy 4epry —
penbed 1 po3TanryBaHHS MOBEPXHEBHX BOJOTOKIB), KUIBKICTh, KOH(Irypaiimo Ta
pO3TalllyBaHHS  TIPOTEOJIOTIYHUX CcyOOaceiHiB  (OKpyriB), BHIUIEHUX 34
riporeoAMHaMIYHUM TpUHIUIIOM (nuB. puc. 6.2) [1]. HeoGxigHo po3TarryBaTu
MOCTH TaKUM YWHOM, 1100 BOHU OyNu penmpe3cHTATUBHUMH Jii HPUPIYHOTO,
TEPacoOBOI'0 Ta BOJOJIBHOIO THIIB T1JIPOTEOJOTIYHOIO PEKUMY, OCOOJIMBY yBary
IpU I[bOMY HEOOX1HO MPUIUTUTH TPAHCKOPIOHHIH 30H1. [Ipy HasBHOCTI B Mex)ax
OaceiiHy KUIbKOX BOJOHOCHHUX TOPU30HTIB CBEP/JIOBMHU MPOEKTYIOTh Y BUIJISAIL
rpyn («KymriiBy») i3 GUIbTpaMu, pO3TallIOBAHUMHU Ha PI3HUX SIpyCax.

[Ipu po3TamryBaHHI MPOEKTHOTO IYHKTY MOOJM3Yy JIOKaTi3alli KOJIUCh
JII0YOi, ajne JIKB1JIOBAaHOI CBEPIUIOBUHU, JOLUIBHUM € Y3TOJKEHHS MPOEKTHUX
KOOpAMHAT 13 KOOpAMHATAMH KOJMIIHBOI CBEPAJIOBUHH. Y TaKOMYy BHITaJIKy
MO>KJIMBE BITHOBJICHHS O€3MEPEPBHUX PAJIIB CIOCTEPEKEHD 3a I'1JIPOr€OJIOrTHHUMHU
napametpamu [12].

Kepyrounce oTpuMaHuMHU pe3yibTaTaMd aHami3y 1 BHINECHABEACHUMU
OPUHIIMIIAMH  ONTHUMI3aIlll, MOXHA 3alpOINOHYBaTH MPOEKT ONTUMI30BaHOT
JIEP’KaBHOI MEpEeXkl TIAPOreoJOTIYHOTO MOHITOPUHTY [JISl YKPAiHCHKOI YaCTHUHU
Oaceiiny piuku Ilpum’sti (puc. 6.6). JlomaTkoBo 3aruiaHoBaHO CTBOpUTH 60
MYHKTIB T1APOTEOJIOTIYHOTO MOHITOPUHTY. 3 ypaxXyBaHHSIM 3alpOEKTOBAHUX
CBEP/JIOBUH IIJIBHICTh CIIOCTEPEKHOI MEPEKI CTAHOBUTHME MPHUOIU3HO 1 MyHKT
Ha 690 xkM2. Takuil MOKA3HUK — MPAKTUYHO AHAJOTIYHUM IIIJIBHOCTI MEpexi
MOHITOPUHTY MiJI3eMHUX BOJ Oaceitny piuku [Ipun’sTi Ha TepuTopii binopyci.

Jlns  TpOeKTOBaHOI Mepexki po3paxoBaHAa CEpelIHsS BIJICTaHb MIXK
HalOMMK4YMMHU cyciiHiMu myHKkTamu — D=20,18 kM, a 3HaueHHa R-cratuctuku
cTaHOBUTH 1,54, 1m0 [03BOJSE 1IEHTU(]IKYBATH 3aMPOIOHOBAHY CXEMY

PO3MIILEHHS TOUYOK CIIOCTEPEKEHD SIK PETYIISIPHY.
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Pucynok 6.6 — I[Ipoext Mepexi CBEpATIOBUH T1IPOTr€0I0riYHOT0 MOHITOPUHTY

3aBepmiadbHUN  €Tanm MPOEKTYBaHHS MEpexi TOoTpedye y3roJKEHHS
MPOEKTHUX KOOPAMHAT MOCTIB 13 peaIbHOK CUTYAIli€l0 Ha MICIIEBOCTI, MOAAJIbIIOT
KOPEKIIii 1 MOBTOPHOI I'€OCTATUCTUYHOI OI[IHKH TOYHOCTI MOJICIIFOBaHHS MOBEPXHI
MIJ36MHUX BOJ MICNIA TEBHOro IMepiogy (OonTuManbHO 1-2 poku) BeaeHHS

CIIOCTEPEkKEHD 32 MIHJIMBICTIO PIBHIB M0 BCIX MYHKTaX MOHITOPHHTY.

BucHoBku 10 po3aiiy 6

Cucrema Aep:kaBHOTO MOHITOPUHTY MIJ3€MHUX BOJA YKpaiHu nepedyBae y
HE3aJI0BUTLHOMY CTaHI, 110 3yMOBIIIOE€ BTPATy JaHUX Oe3mepepBHUX OaraTopiaHux
PEeKUMHHUX CIIOCTEPEXKEHb 3a SAKICHUMH 1 KUIBKICHUMU TiAPOreoJIOrYHUMU
XapaKTEPUCTUKAM, 3HIDKYE JTOCTOBIPHICTH OIIHOK 1 MPOTHO3IB CTaHy MiA3EMHHX
BOJI, PO3BUTKY HECIPHUATIUBUX TMPOIECIB 1, BIAMOBITHO, POOUTH HEMOMIMBUM
MonepeP)KeHHsT HETaTMBHUX 3MIH T€OJIOTIYHOro cepeaoBuiia. BomooOMiHHUN
Oacerin piku [IpuIr’aTh HAJICKHUTH 10 HAWMEHIN OXOIUICHHX JIIOUMMH ITOCTaMH
riIPOTE€0JOTIYHOTO ~ MOHITOPUHTY  TEpUTOpi  YKpaiHu, 1, BpaxOBYHOUH
TAPOEKOJIOTIYHY  Bpa3JIMBICT 1  TPAHCKOPJIOHHUM  CTaTyc, TOTpedye

NEPIIOYEPrOBUX 3aX0/I1B JJIsl PO3BUTKY CIIOCTEPEKHOT MEPEXKI.
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Opranizariisi 1 BeZIeHHS T1APOre0JIOrYHOTO MOHITOPUHTY MOTpedye 3HAUYHUX
(GiHAHCOBHUX BKJIaJ€Hb, TOMY MPOEKTYBaHHS €(EKTUBHOI CIHOCTEPEKHOI MEpPEexi,
gka Oyna O J0CTaTHBOIO I BiAOOpa)K€HHS 3aKOHOMIPHOCTEM MIHJIMBOCTI
€JIEMEHTIB PEXKUMY MIJI3EMHUX BOJ 1 MOOY0BH iX HMUGBPOBUX MOEIEH 3aco0aMu
CydyaCHUX TeoiH(OPMAIIMHNX TEXHOJOTIA, € BaXJIMBAM 1 MEpPIIOYECPTOBUM
3aBJIaHHSM.

AHami3 CBITOBOTO JOCBIAY MPOEKTYBaHHSA 1 ONTHMI3allli CIIOCTEPEIKHUX
TAPOre0JIOTIYHUX MEPEXK JA03BOJISE BUIUIATA N€OCTATUCTUYHUM METO KPITIHTY SIK
HEOOXITHUM 1 3arallbHONPUUHATHI 1HCTPYMEHT OIIIHKH 1 BJIOCKOHAJICHHS CXEMH
pPO3TallyBaHHS MYHKTIB y MEXKaX JOCIIKYBaHUX TEPUTOPIH.

[Ipore 0COOJMBOCTI TiIPOTEONIOTIYHUX YMOB 1 KOHQIrypaiis 1CHYIOYHX
MEpEeX MOHITOPUHIY [JIsi KOXKHOi OKpPEMO B35TOI TEpUTOPii OOYMOBIIOIOTH
HEOOX1AHICTh JOAATKOBUX JOCIIIKEHD.

Pesynbrat reoindopmariiiHoro i T€OCTaTUCTUYHOTO aHaI3y IOKa3aiu
HEOOX1IHICTh 30IBIINTU KUIBKICTh JIIOUMX CIIOCTEPEKHUX CBEPIJIOBUH y 2,5pa3u
(mo 101 myHKTYy MOHITOpHHTY). Po3TamryBaHHSI CBEpIJIOBUH MPOEKTHOI MEPExi
BPaxOBY€ pallOHyBaHHs TEPUTOPII 3a TAPOJUHAMIYHUM MPUHITUIIOM 1 BIJIIIOBIIAE
pEryJIIpHIN cxeMi PO3MOALTY TOUOK CIOCTEpex eHb. Takuil Miaxia 10 pO3MIIIECHHS
MyHKTIB MOHITOPUHTY JacTh 3MOTY HE TIJIbKM OXOIUTH CIIOCTEPEKEHHIMHU
JTUISHKA 13 PI3HUMHU  yMOBaMU (OpMyBaHHSI TIAPOreoJIOTIYHOTO PEXUMY U
OTpUMYyBaTU OUIbII MOBHY 1H(pOpMaIlio, ane i 3a0e3MeyuTh PIBHOMIPHICTH 1
HE3aJIeKHICTh  BUMNPOOYBaHb 1 JIO3BOJIMTH  OOIPYHTOBAHO  3aCTOCOBYBAaTH
CTATUCTUYHI MOJENI BUMAAKOBUX BEJIUYUH JJIs1 JOCIIKEHHS TPOCTOPOBO-YaCOBOI
MIHJIMBOCTI €JIEMEHTIB PEKUMY MiI3€MHHUX BO/I.

HIibHICTh 3alpOMOHOBAHOI MEpeXl € OOIPYHTOBAaHO MIHIMAJIBHOK ISt
3a0e3neueHHs HEOOX1JHOIO 1H(popMaliiero TUTST BUPIIICHHS 3aJa4
TiIPOTE€OJIOTIYHOTO  MOJICJIIOBAHHA 1  TPOTHO3YBaHHS  HAIIOHAJIBHOTO 1

perioHaJIBLHOTO PIBHIB JOCHIKECHb.



119
BUCHOBKH

Y  nucepraniiiHii  poOOTI BHUCBITIICHO aKTyaJlbHE HAyKOBE IHTaHHS
onTUMI3aIlli MEepexXi TiJPOreoeKoJOTIYHOr0 MOHITOPUHTY 3a PIBHSIMH MiI3EeMHUX
BOJA Ha TepuTopli OKpemMoro piukoBoro Oaceiitny. Teopernuni Ta
EKCIIEpPUMEHTAJIbH1 JOCIIKEHHSI, IKI BUKOHAHI aBTOPOM, JI03BOJISIIOTH 3pOOHUTH
HACTYTHI BUCHOBKH.

1. I[IpoBeneni AOCHIMKEHHS J03BOJUIN BU3HAYUTH METOAMYHI MIAXOIU 0
HAyKOBO-METOJIMYHOI ONTHUMI3AIlli 1CHYI0OUOT MEpeXi CHOCTEPEKHUX CBEPIJTOBUH
32 CTaHOM MIA3€MHHX BOJl Y MEKax TEXHOTE€HHO MOPYIIEHUX PIYKOBHX OacelHiB
(ocymuryBasibHa MeJiopallisi, HAIPOKOPUCTYBAHHSI, I100aIbHI 3MIHH KJIIMATY 1 1H.).

2.3a pesynbTaTaMu aBTOPCHKHUX JOCITIKEHb pPO3pOOJIeHa 1 BIepIe s
Oaceitny p. Ilpum’saTe moOynoBaHa naeTanbHa KaprorpagdiyHa MOJENb pPIBHIB
nig3eMHuX BoJ. CHCTEMAaTH30BaHO Ta yIOCKOHAJIECHO arOpUTM MOOYAO0BH MEpExi
TAPOre0eKOoOTTYHOTO MOHITOPUHTY Ha JIOKAJIbHOMY piBHI. Po3poOiieHa cuctema
JIO3BOJIMJIA BHUJIJTUTH OKPEMO TPUPOAHI Ta TEXHOTEHHI  XapaKTEPUCTUKHU
mia3eMHOi1 Tiapocdepu sk manamadToGopMyodoro GakTopy.

3. YV nuceprailii mpeACcTaBI€HO HOBHM MiAXiJg A0 3alOBHEHHS JaHUX 13
MPOIMyCKaMH, a TaKOX BIeEpIIe Yy Mexkax OaceiiHy MpOBEACHUI pO3paxyHOK
€TAJIOHHOTO Ay AK (DYHKIIII, 110 OMHUCY€E PIBHI MIJ3EMHUX BOJ| HE3AJIECKHO BiJ
0o0’eMy  JaHUX, 110 JO3BOJIMJIO MIABUIIMTH  BIPOTIAHICTE  OaceilHOBUX
T1IPOT€0EKOJIOTIYHUX TPOTHO31B. BCTaHOBIEHO, 10 €TANOHHUN PSAJl BUCTYIIAE K
OCHOBA JIJII 3aMIHU JIESIKOTO Py, SKIIO JaHl MO HbOMY YaCTKOBO BIJCYTHI, 1
JIOCITIJIKEHHS YaCOBOI IMHAMIKY TAKOTO PSTY 3 MPOIYCKAMH MaJIi HU3bKHI PIBEHb
JIOCTOBIPHOCTI.

4. TlpoBenenuii anami3z (HakTopiB, SIKi BIUIMBAIOTh HAa €KOJOTIYHMM CTaH 1
piBEHb MiJ3EMHUX BOJ Y MEXaxX JIOCHIIKYBaHOI TEPUTOPIi 32 CyMapHUM BIUTUBOM
NPUPOJHUX 1 TEXHOTCHHUMX YMHHHUKIB. Ha OCHOBI 1bOTO 31HCHEHO OIHKY
€KOJIOTO-TE€OJIOTIYHUX PHU3UKIB 3a0pyIHEHHS MIA3€MHUX BOA. 3arajibHHM PHU3UK

pPO3paxoOBYBaBCsl SIK CyMa PHU3HKIB YPaKEHHsS KOXKHOTO 13 CyOOaceiHiB 30HaMu
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BUJIO0YTKY OYpIITUHY, YPaKEHICTIO TEPUTOPii BiA MISIIBHOCTI MiANPUEMCTB,
HACeJICHHS Ta MPUPOJHUX 30H 3a00JIOYCHHS 1 B CyMi CTaHOBUTH 9,54.HaiimeHrn
ypaxkeHa Teputopisi — 6aceiin piuku Yxka (0,6), a HaitOuibe — 6aceitn CioBedHu
(2,27). g omiHka gae MOXJIMBICTh MOKa3aTH MaciiTad BIUIMBY IEPEIUYCHUX
(dakTOpiB Ha CTaH MiI36MHHUX BOJ Ta B MOJAJBIIOMY JI03BOJHUTH MPOBOJUTH aHAII3
3MIHU TaKOTO BIUIUBY.

5. Broepiiie 00TpyHTOBAaHO yIOCKOHAJICHUN METOJ ONMpallOBaHHS JAaHUX IS
onTUMI3aIlli  Mepexi  TIAPOreoJIOriYHOTO  MOHITOPUHTY ~ Ha  OCHOBI
re0CTaTUCTUYHOTO aHalizy y reoiHdopMaliiftHOMy cepenoBui. BaximuBum
eTaroM € BHU3HAYCHHS ONTUMAJIBHOTO  PO3TAllyBaHHA  MOHITOPUHTOBUX
CBEp/VIOBUH Ha OCHOBI (POpMajbHUX TIE€OCTATUCTHUYHUX OIIHOK IMPOCTOPOBUX
XapaKTePUCTUK MEPEeXl 3 ypaXyBaHHSIM MOXUOKU €KCTPAMOJIALil AOCIIIKYBaHUX
napameTpiB. [lane 3aBnanHs BupimeHe y cepemoBuill ['IC 13 3acTocyBaHHSIM
KPITIHTY 13 MOJAJIBIIOI0 OI[IHKOI TOXUOOK.

6.KinueBum eramoM poOOTH € ONTHMI3alis MEpPEXl CBEPIJIOBHUH CHUCTEMHU
TiIpOT€0EKOJIOTIYHOTO  MOHITOPUHTY Oacediny piuku  [Ipun’ste.Pesynbratu
reoiHoOpMaIifHOTO 1 TeOCTaTUCTHYHOIO aHalli3y IIoKa3aid HEOoOX1AHICTh
30UTbIIEHHS KUIBKICTh AII0YMX CHOCTEPEXHUX CBEPMJIOBUH Yy 2,5 pasu (mo 101
MYHKTY MOHITOPHHTY). Po3TairyBanHs CBEpAJIOBUH MPOEKTHOI MEpexi BPaxoOBYE
palloHyBaHHS TEpUTOpPii 3a TIAPOAMHAMIYHUM NPHUHLIMIOM 1 BIANOBIAA€E
pEryJIIpHIN cxeMi PO3MOALTY TOUOK CIIOCTEpex)eHb. Takuil Miaxia 10 pO3MIIIECHHS
NYHKTIB MOHITOPUHTY JacThb 3MOTY HE TUIBKM OXOMNHUTHU CIOCTEPEKEHHIMU
JTUISHKA 13 PI3HUMU yMoOBaMu (OpMYyBaHHSI TIAPOTE€OJOTIYHOTO PEXUMY U
OTpUMYyBaTH OUIBII TOBHY iH(pOpMaIlito, ane ¥ 3a0e3MeunTh PIBHOMIPHICTH 1
HE3AJIEKHICTh  BUMPOOYBaHb 1 JI0O3BOJUTH OOIPYHTOBAaHO  3aCTOCOBYBAaTH
CTATUCTUYHI MOJENI BUMAAKOBUX BEJIUYUH JJIs1 JOCIIKEHHS TPOCTOPOBO-YaCOBOI
MIHJIUBOCTI €JIEMEHTIB pexumy mig3emManx Boj. LinpHICTH 3ampomoHoBaHOT
Mepexi OOIpyHTOBaHa MIHIMAJIbHOK JUIsi 3a0€3MeYeHHs] HEOOX1AHOI0
iHopMmarliero I BUPIMIEHHS 3a/1a4d  TiAPOTEOJIOTIYHOTO MOJETIOBAaHHS 1

MPOTHO3YBAHHS HAIIOHAIBHOTO 1 PETI0HAIBHOTO PiBHIB JTOCHIKECHbD.
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AKT
BIPOBA/I’KeHHS Yy HAYAIbLHHUI Npolec pe3y abTaTiB
AHCEePTALIHHUX T0C/TIIIKEHb

Mu, mo Hwk4Ye mianucanucs, npopexfbp 3 HaykoBoi po6otu IOHTYHI
npod. Uynuk I. 1., qupexrop IHC.’I‘Wi‘yTy apXiTeKkTypH, OyaiBHHLTBA Ta €HEPreTHKYU
pou. Masyp M. Il rta jupexktop IHCTUTYTY NpPHPOOHWYMX HAyK i Typu3My
nou. Owmenbuyenko B. I'., 3acBimdyemo, 110 OCHOBHI MOJOKEHHS KAHAMIATCHKOL
mucepranii Tumkie M. M. Ha Temy «OnruMizauis mMepexi CBEpIIOBHH CHCTEMH
TiAPOreoeKosoriYHOr0 MOHITOpHHTY (Ha mpuknami GaceitHy piuku [Tpun’ a6 )»
BIIPOBA/DKEHI y HaBYalbHHI mNpouec Ha kadeapi reoTeXHOreHHOT 6Ge3NeKkH Ta
reoinpopmatuky [BaHo-OpaHKiBCHKOro HALIOHATBHOTO TEXHIYHOTO YHIBEPCHTETY
HaTH | Tasy | BUKOPUCTOBYIOTHCS NpPH BUKJIAJAHHI AMCUMIUIIH J/Is CTYIEHTIB, 110
HaBYAIOTECS 33 OCBITHBO-NPO(ECiHHOI NporpamMoro Ha 3100yTTs CTyneHs Gakanasp
3a crietianbHicTIO 193 «['eozesis Ta 3emieycTpili» Ta CTYJeHTaMH, L0 HABYAKOTHCS
32 OCBITHBO-NIPO(ECIHHO Mporpamol0 Ha 3400yTTS CTYNeHs MaricTp 3a
crietianbHicTio 191 «ApxiTekTypa Ta MicToGY 1yBaHHS.
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3ATBEPJUKY

AKT

BUNPOOYBaHHS Ta BIPOBAXKEHHS HayKOBO-JOC/IIJHOI POOOTH 3a TEMOIO
«OnTuMisalliss Mepexi CBEPIIOBUH CUCTEMH I'iJPOre0eKOJIOTYHOrO0
MOHITOpHHTY (Ha mpukiaai 6aceiny piuku [Ipun’aTe)»
(aBrop TumkiB M. M., HaykoBuit kepiBauk Ky3ssmenxko E. /1.)

3a pe3ynbTaTamMy BHKOHaHOI B I[BaHO-DpaHKIBCBKOMY HalLllOHALHOMY
TexXHIUHOMY yHiBepcuTeTi HadTH i ra3y poOOTH 3 ONTUMI3allli Mepexi CBepIIOBHH
rizporeoekonoriyHoro MoHitopurry nepenaro B JJHBII «I'eoindopm Vkpainuw»
3aBepIlIeHy METOIMKY 3allOBHEHHS DAIiB J@HUX i3 MPOMyCKaMH, SIKY BIepIIe
iHTerpoBaHO UIsi PIBHIB MiJ3eMHHUX BOJ 1 3@ JOMOMOIOI0 SIKOi 3Ha4YE€HHs PsMIB 3
IPOIMYCKaMK MPHUBEIEHO 10 eTaJOHHOro 3Ha4eHHs. OcoOIUBICTIO NaHOT METOIUKH
€ 3aMOBHEHHS YaCOBMX psJiB MaHHUX 3 MPOMyCKaMU HE3aJleXHO BiA 00’emy
BUOIPKH, 110 JOCIIKYETHCS.

ETanoHHUi ps BUCTYIA€E SIK OCHOBA /ISl 3aMiHH JESKOro psily, SIKIIO JaHi 110
HbOMY YacCTKOBO BiJICYTHi, i JOCHIDKEHHSI 4acoBOi JMHAMiKM TaKOro psay 3
MPOIyCKaM{ Malld HU3bKUH piBEHb JOCTOBIPHOCTI.

BpaxoByruW MIHIUBICTh [JUHAMIKH 3MIHH pIiBHIB MiJA3€MHHX BOJ,
pO3paxyHOK ETAlOHHOTO PsiIy Ul CBEPIJIOBMHM € Yd HE HAHONTHUMAIbHIIIMM
pillleHHsIM Ul TIPOBEJEHHS aHali3y psAAiB JaHMX. 3anpoNOHOBaHMH MiAXiA 1O
oro po3paxyHKy CJiJ po3risgaTé SK MOJaibLUIMM pPO3BHUTOK IHLIMX METOZIB
aHasizy psiiiB JaHUX.

3aBigyBay BiaaiTy 00MiKY iy =7
A el

pecypciB MiI3eMHUX BOJ [Tumma H. T
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Honatok b
JlaHi criocTepeKeHb 3a MOJI0KECHHAM PiBHS MiA3eMHUX BOJ 0€3 IIPOIMYCKIB

Pik | I | 10w [ v | v [ VIV vil] X | X | XIt | X

Ne crm. ¢B. 245070002 Tun BOJOHOCHOTO FOPH30HTY besHamipHMiA
Piunwmii 6aceitn p.Ciyd, Bonorocnogapcrka ainsaka p.Ilisnenna Ciyd Big rpanuiii XMeIbHUIIBKOT 0071
Jto rpaHutl PiBHEHCHKOT 001,

1952 | 248 |245 |[231 |176 |[156 |1,77 |199 |224 |237 [237 |141 |122

1953 |109 199 |068 |069 [098 141 |180 |221 |227 |233 |237 |243

1954 | 242 |246 |246 216 |163 |149 [202 |222 [197 |134 184 |144

1955 | 108 |103 |[106 |062 |104 |106 |124 099 [133 |[115 |110 |0,92

1956 | 0,82 |147 |164 |080 |09 |150 |1,77 |200 [185 |1,73 |[158 |112

1957 |141 |124 |09 |104 132 172 |136 |1,70 |[201 [185 [198 |180

1958 |1,78 |136 |082 068 |1,15 |163 |157 |214 [108 |09 |079 |0,96

1959 |066 |1,18 |O0,77 082 |122 |159 |19 |212 [232 |245 228 |210

1960 {178 1,78 |165 |128 [138 |158 |195 |233 |230 |218 |134 |0,79

1961 {086 124 |0O76 |108 [158 |185 |216 |15 |233 |234 |233 |210

1962 | 207 |183 |134 |061 |081 |19 |138 |223 |[171 |178 |162 |117

1963 | 150 |[164 [119 069 [112 163 |19 |150 [236 [246 |234 |229

1964 1229 234 [229 |117 130 |19 |162 |157 |117 |[114 109 |081

1965 {080 (091 |O71 088 [118 |099 |139 210 |178 |194 |174 |126

196 {113 |0,74 |06 |081 |147 |191 |222 |232 |23 |238 |212 |179

1967 | 187 |[184 |100 |093 |113 |178 |214 |227 |[241 [238 |214 |186

1968 | 1,74 |146 |122 118 |[141 (192 |226 |152 [228 |166 |156 |1,73

199 |1,71 182 |151 |087 [118 |105 |159 |169 |152 |164 |133 |1,07

1970 {1,68 |189 |087 |075 |084 |105 |161 |185 |1,73 |152 |1,09 |0,96

1971 |09 [091 |095 099 |118 |169 |[145 |192 [162 |[154 [141 |1,00

1972 | 452 |164 |122 098 |134 |179 |174 |216 |213 |182 |144 |151

1973 | 200 |176 |[120 |127 |127 |184 |209 |158 [222 |197 |162 |157

1974 {166 127 |138 |159 |164 |177 |138 |220 |202 |145 |113 |1,00

1975 {097 123 |114 103 |147 |161 |193 |220 |233 |226 |215 |199

1976 |168 |1,75 |[130 |102 |130 |183 |216 |225 |[204 |[169 |166 |148

1977 {178 |117 |087 |1,75 |119 |120 |162 |114 |122 |135 |1,08 |1,01

1978 {119 133 |082 085 [123 |175 |129 |171 |159 |112 |142 |1.23

1979 {132 109 |085 |0,73 [127 |19 199 |215 |227 |237 |211 |187

1980 {187 |15 |1,72 (098 |107 |110 [094 |150 |169 [149 |120 |094

1981 /117 (089 |093 |107 |104 |159 |135 |140 |[148 |13 |09 0,78

1982 | 1,14 |15 |[108 082 |107 |151 |126 |183 [205 [214 |[200 |180

1983 152 138 |115 097 [132 |183 |202 |19 |228 |210 |202 |1,65

1984 [164 181 |147 |136 [135 |124 |132 199 |216 |192 |198 |196

1985 1,73 |159 |119 080 |112 |133 |[154 |195 |203 |184 |162 |1,19

1986 |096 |145 |116 (087 |151 |178 |140 |097 [093 093 |053 |084

1987 |091 |065 |064 |0O65 |O77 |079 |1,17 |110 |[101 |[091 |0O76 |0,72

1988 | 0,72 |085 |064 |063 |093 060 |[102 104 109 [098 |083 |104

1989 {092 (068 |O061 |O70 |08 |118 |134 |136 |09 |064 |061 |O057

1990 |061 |058 |066 |O76 109 |101 |1,11 |13 |[093 [109 |074 |0,71

1991 |O0,75 |088 |058 |066 |[069 (080 |108 |0O,77 |[101 060 |0O73 |081

1992 |0,72 |0,70 |[055 |0O067 089 |078 |1,17 |128 |117 |105 |055 |0,65

1993 | 0,77 0,77 |05 |059 |091 |08 |0,70 |087 |069 |087 |095 |0,65

1994 {058 |045 |049 |064 |08 (0,74 113 |123 |119 |[116 |103 |0,84

1995 | 0,75 | 062 |0O66 |0O58 |081 109 129 |133 |0O76 |086 |0,73 |0,88

1996 | 084 | 068 |042 |044 |0O89 |098 |076 |084 |[103 |074 |058 |0,70

1997 | 085 |064 [048 |051 |069 |05 (064 (076 |078 |070 |064 |05
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1998 | 055 |061 |052 (037 |068 |0,72 |058 |091 |080 (0,75 |0,65 |0,63
1999 (061 |028 |(039 |053 |083 |100 |1,18 |09 |09 |09 |058 |O0,57
2000 {060 |043 |053 |058 |099 [119 |077 |100 |0,79 |09 |0,68 |054
2001 {068 |042 |043 |052 |08 (051 |080 |103 |081L |0,95 |0,68 |0,54
2002 | 0,68 | 0,42 | 043 |052 |09 |[093 |114 |104 |09 |060 |059 |0,72
2003 {068 |073 |062 |05 |075 (093 |076 |122 |132 |114 |098 |1,08
2004 | 1,04 (097 |084 |100 |107 |134 |135 |129 |130 |1,18 |1,07 |1,00
2005 {091 |108 |082 |09 |09 (129 |135 |135 |156 |128 |119 |097
2006 | 109 |107 |08 (081 |106 |112 |112 |116 |1,04 |120 |090 |0,98
2007 {086 |078 |080 (093 |1,05 |107 |089 |092 |113 |100 |0,76 |0,76
2008 | 0,74 |080 |0O,77 (0,72 |087 |[130 |124 |143 |122 |101 |09 |0,90
2009 {091 |0O81 |O75 |100 |105 (088 |09 |139 |151 |1,12 |0,87 |0,98
2010 {087 |080 |0O78 (092 |110 (089 |119 |165 |112 |1,12 |0,87 |0,98
2011 {085 |091 |0O77 (086 |103 |[133 |151 |141 |159 |116 |095 |0,89
Ne cm. ¢B. 245430001 Tun BOIOHOCHOTO TOPU30OHTY besHamipHMiA
p.YOOpTh Bii BUTOKY 710 JepKaBHOTO KOpJOHY YKpainu i bimopyci
1993 105 |103 (0,78 |089 |1,10 [103 |0O51 (0,78 |086 |0O,70 | 0,65 |O0,61
1994 (0,78 | 0,78 |(110 |074 |061 |085 |149 |[145 |126 |132 |144 |1,556
1995 | 148 |119 |(094 089 |103 |126 |145 |159 |124 |123 |124 |129
1996 {129 |126 |104 0,78 |112 |138 |134 |130 |140 |140 |1,04 |1,28
1997 {140 |11 |08 |081 |09 |107 086 |084 |093 |09 |0,8 |0,87
1998 | 1,17 |09 |0,72 |047 |065 |102 |058 |046 |065 |0,71 |0,88 |0,99
1999 {102 |103 |028 (091 |111 |126 (130 |16 |1,11 (112 |1,18 |1.31
2000 | 1,36 (087 |087 |111 |137 |150 |144 |0,74 |148 |150 |1,10 |1,50
2001 | 1,43 |145 |124 |144 |157 (144 134 |141 |141 125 |130 |1,71
2002 | 109 (086 |114 |127 |128 |140 |152 |1l66 |182 |1,74 |1,31 |1,93
2003 | 1,30 | 1,07 |162 |154 |151 (1,49 |118 |2,19 |147 |125 |137 |215
2004 | 160 |163 |154 |147 |135 |133 |1,22 |158 |152 |161 |1,63 |1,57

Ne cm. ¢B. 245460770 Tun BOJOHOCHOTO TOPU3OHTY besHamipHUiA

Piuynmii Oaceiin p. Yk, Bomorocnogapcrka ainsHka p. Yk Bi BATOKY A0 rpaHuli JKUTOMHPCHKOI Ta

KuiBcrkoi 0011.

1970 | 2,12 | 226 |140 086 |131 |150 |238 |230 |241 |226 |160 |1,37
1971 | 162 |150 |161 |167 |227 |251 |242 |284 |280 |275 |264 |1,77
1972 | 222 |25 |[231 |192 |240 |2,79 |276 |318 |324 |3,04 |2,73 |256
1973 | 2,80 |284 (223 |199 |245 |2;76 |297 |320 |333 [328 |313 |3,05
1974 | 3,00 |29 |[287 |295 |308 |338 |304 |308 |342 [382 |147 |112
1975 | 117 | 1,74 |1,78 |158 |212 (212 |2,76 |310 |321 |321 |3,00 |29
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1976 | 2,79 | 289 |223 |127 |197 |252 |29 |303 |291 (236 |234 |213
1977 | 250 |239 |[189 |149 |167 |236 |25 |263 |[235 |[207 |245 |141
1978 | 1,89 |236 |15 |122 |168 |245 |250 |266 |270 |260 |260 |267
1979 | 233 | 242 |161 |107 |198 |282 |293 |320 |317 |3,18 |305 |282
1980 | 292 |27 |283 |179 |187 |173 |091 |157 |189 |163 |138 |114
1981 | 158 |184 |155 |150 |218 |2,70 |207 |261 |264 |245 |155 |157
1982 |189 |231 (211 |168 |186 |1,78 |202 |249 |165 |266 |254 |243
1983 | 2,02 |184 |172 |127 |186 |262 |29 |323 |338 |342 |3,29 |295
1984 | 2,44 | 241 (206 |192 |225 |232 |228 |242 |295 |239 |248 |255
1985 | 2,64 |267 |222 |161 |192 |202 |249 |287 |273 [292 |286 |240
1986 {194 | 225 |19 |1,79 |248 |292 |318 |371 |381 |303 |299 |302
1987 | 3,09 |3,03 |264 |206 |231 |282 |317 |288 |295 |318 |3,07 |3,01
1988 | 2,88 |287 |252 |234 |263 |207 (228 |270 |279 (2,71 |283 |273
1989 | 2,01 |222 |206 |195 |253 |283 |[300 |291 |273 |233 |240 |2,06
1990 | 2,01 |193 |208 |244 |266 |267 |267 |292 |306 |289 |275 |212
1991 | 238 |260 |1,73 |166 |1,15 |169 |258 |289 |307 |265 |256 |277
1992 | 2,86 |2,78 |221 |218 |232 |224 |304 |357 |360 |[344 |274 |261
1993 | 2,71 | 3,10 |297 |234 |226 |266 |213 |193 |253 |199 |248 |205
1994 | 210 | 198 |154 |138 |166 |204 |242 |281 |317 |3,18 |3,07 |297

Ne cm. ¢B. 245970098 Tun BomoHocHOTO ropu3oHTy HamipHwuii

Piunwmii Oaceitn p. Yx, Bogorocnonapceska qinstaka p. YK Bif BUTOKY 70 TpaHUIl KutoMupchkoi Ta

Kuiscekoi 0011.

2002 |1,11 (O,78 |080 |103 |130 |168 |145 |151 |136 |114 |1,01 |1,04
2003 | 1,04 (104 |098 |082 |116 |15 |1,78 |198 |212 |2,09 |182 |1,63
2004 | 167 |121 |086 |105 |124 |157 |182 |181 |185 |166 |151 |141
2005 (128 |116 |081 |053 |058 |(089 |146 |160 |150 |180 |1,73 |142
2006 | 105 |107 098 |0,73 |082 |05 |09 |130 |121 |129 |122 |113
2007 | 105 (098 |091 |0O76 |126 |158 |155 |158 |1,76 |187 |1,84 | 1,76
2008 |152 (1,13 |110 |084 |068 |085 |1,42 |17 2,23 | 2,27 |240 |249
2009 | 2,18 |15 |1,37 |151 |189 |203 |209 |228 |293 |283 |207 |1,80
2010 | 1,67 |150 |1,07 |120 |121 |120 |167 |224 |260 |254 |234 |1,86

Ne crm. ¢B. 245630005 Tun BOJXOHOCHOTO rOpH30HTY besHamipHMiA

Piunmii 6aceiin p. Hopun, Bonorocnonapcrka ninsHka p. YK BiJi BATOKY A0 rpaHuii JKUToMHUpChKoOi Ta

KuiBcskoi 001

1996 | 2,33 | 238 |236 |218 |205 |220 |216 |207 |216 |224 |209 |203
1998 | 182 |193 [198 [204 |206 |141 |151 |163 |1,75 |187 |198 |2]10
1999 | 2,07 213 [218 [225 |231 (237 |241 |236 |226 |220 |211 |2,08
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2000 | 2,14 | 214 |200 |199 |213 |[226 |230 |231 |231 |236 |247 |239
2002 | 2,09 (181 |200 |214 |228 |238 |252 |264 |261 |244 |236 |244
2003 {068 |073 |062 |05 |075 (093 |076 |122 |132 |114 |0,98 |1,08
2004 | 161 |160 |186 |1,88 |203 |[222 |238 |241 |247 |244 |223 |211
2005 | 188 |18 |1,77 |169 |1,79 |[192 |198 |202 |222 |228 |216 |213
2006 | 2,19 |226 |224 |200 |195 |[191 |202 |206 |212 |207 |214 |223
2007 | 2,23 (2,13 |193 |198 |214 |233 |19 |174 |198 |210 |215 |28
2008 | 2,04 |19 |216 |190 |192 |215 |234 |243 |235 |234 |235 |226
2009 | 2,15 (207 |198 |201 |208 |207 |215 |229 |238 |233 |216 |210
2010 | 2,13 181 |1,79 |197 |208 |[213 |222 |230 |241 |233 |212 |193
2011 | 181 |178 |185 |192 |202 |177 |190 |205 |223 |234 |243 |237
2012 | 2,20 |2,02 |187 |172 |186 |215 |227 |217 |218 |213 |2,02 |203
2013 | 199 |181 |154 (152 |1,77 |205 |226 |240 |232 |238 |211 |298
2014 1193 192 199 |210 |19 |19 |220 |231 |229 |230 |235 |171
Ne cm. cB. 245030001 Tun BomoHOCHOTO ropu30HTY HamipHuii
p.YOOpTh Bii BUTOKY 710 JepKaBHOTO KOpJOHY YKpainu i bimopyci
199 | 510 |6,05 |541 |583 |599 |6,14 |537 |487 |498 |509 |517 |517
1997 | 517 | 4,77 | 4,47 | 427 | 4,27 427 |4,17 | 427 | 4,47 |4,47 | 487 |452
1998 | 4,77 | 4,27 4,12 422 |427 |427 |427 |427 |427 |417 |417 | 4,22
1999 | 4,17 | 4,17 |357 |357 |3,27 |3,03 [397 |4,07 |417 |322 |3,77 |3,82
2003 | 4,17 | 4,12 | 4,07 |420 |417 |4,12 |407 |412 |4,07 |412 |417 |412

Ne cm. ¢B. 255270007 Tunt BomoHOCHOTO ropu3oHTy HamipHuii

Piunmii 6aceiin — p . Ctup, Bonorocnonapceska ainsiaka — p.Ilpun'ate Bix BUTOKY 10 AE€p:KaBHOTO

KopJoHy Ykpainu i binopyci

1996 | 4,26 | 4,29 |428 |410 |4,07 |409 |415 |423 |429 (435 |434 |4,29
1997 | 430 |432 (428 |424 |424 (418 |412 |410 |418 |423 |4,17 |4,17
1998 | 4,34 | 4,35 (394 |388 [390 |39 |39 |[394 |402 |39 |394 |39
1999 | 3,87 |389 (374 |375 |[380 |38 [397 |404 |410 [410 |413 |4,02
2000 | 400 |389 |[381 |384 |39 (400 |400 |401 410 |414 |[415 |414
2001 | 4,10 |4,05 |4,02 |406 (412 420 |435 |426 |434 428 |4,28 |4,26
2002 | 4,20 | 4,03 |4,09 |404 |414 (413 |420 |427 |439 |440 |450 |4,57
2003 | 4,30 (4,13 |4,27 |413 (4,12 |415 |4,02 |405 |415 421 |422 |421
2004 | 4,40 | 4,20 [406 |396 |401 (409 |412 423 |431 |401 |419 |413
2005 | 4,01 |413 |39 |387 |383 390 |414 |428 |446 |457 4,75 |4,91
2007 | 4,15 |414 3,76 |390 |412 [421 |[395 |397 |424 |440 |458 |459
2008 | 461 |437 |415 3,78 |366 |[387 |370 |[3,49 |331 |330 |35 |359
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Ne cm. ¢B. 255590008 Tun BomoHocHOro ropuzoHTy HamipHwuit
Piunwmii Gaceiin — p . 3amurchke, Bogorocmonapcerka misisiHka — p.I opuHb Bix rpaHUIli XMeITbHABKOT
00I1. 10 nepkaBHOTO KOpAOHY YKpainu Ta binopyci (3a Bunsatkom p.Ciyy)

1996 | 197 |192 |18 092 |147 |191 |202 |187 |200 |204 |205 |1,68

1997 181 |214 |168 |168 |1,74 |1,78 |187 |1,70 |200 |195 |1,99 |2,04

1998 | 165 | 2,36 (128 |110 |151 |164 |[094 |071 |118 |134 |127 |129

1999 109 |106 |-0,01 |1,01 |134 |165 |1,78 |168 |1,74 |L174 |1,77 |1,40

2000 | 1,37 |056 |[138 (075 |138 |[L175 |183 |166 |1,77 |1,71 |1,77 |1,70

2001 1,39 |129 |105 (118 |141 |147 |139 |168 |1,76 |1,76 |180 | 1,70

2002 1162 |118 |129 |152 |168 |1,76 |186 |199 |210 |198 |205 |1,91

2003 | 1,77 | 130 |1,77 |138 |193 (219 |215 |223 |232 |234 |228 |226

2004 | 1,93 | 1,40 |-0,32 |-0,10 |0,09 (065 |O78 |087 |091 |09 |091 |O0,76

2005 | 1,72 |162 |122 (088 |123 |15 |178 |1,78 |182 |191 |2,00 |2,07

2007 |166 (129 |098 |138 |160 |1,73 |134 |126 |151 |162 |165 |1,52

2008 | 1,44 (121 |131 |08 (086 |145 |167 |163 |1,72 |146 |1,60 | 1,60

Ne cm. ¢B. 255300012 Tunm BoOHOCHOTO TOPH30HTY be3HaripHwmid
Piunwmii 6aceitn — p . ['opunb, Bogorocrnonapcbka nisiHka - p.[ opuHb Bij rpaHuili XMeEIbHHIIBKOT 00T,
JIO0 JIEpKaBHOTO KOpJIOHY YKpainu Ta biopyci (3a Bunsitkom p.Ciry4)

1996 {044 | 048 |049 (010 |O011 (0,27 (031 |029 |038 (040 |0O,37 |0,38

1997 {037 |039 |033 |02 |02 |0,19 005 |003 |0,18 |0,10 |0,04 |0,01

1998 | 0,30 | 0,30 |-0,14 |-0,12 |-0,04 |-0,04 |-0,04 |-0,01 |-0,03 |-0,09 |-0,10 |-0,05

1999 | -0,13 | -0,28 |-0,18 | -0,07 |-0,07 |-0,04 |-0,04 (0,16 |018 |0,16 |0,27 |0,33

2000 | 0,02 |-0,04 |-0,11 |-0,12 {003 (0,23 |016 |0, 78 |1,01 |1,20 |0,95 |O,71

2001 {050 |044 (038 (032 |08 |097 |098 |107 |103 |1,10 |119 |117

2002 | 1,07 (065 |0O64 |O71 (088 |081 |112 |132 |143 |126 |155 |1,20

2003 |0,63 (0,33 |101 |O,78 |082 |105 |062 |09 |102 |108 |09 |0,89

2004 | 0,70 (0,34 | 028 |042 (059 (082 |070 |082 |091 097 |052 |0,36

2005 {051 |07 |043 (023 |037 |05 |051 |065 |0,78 |084 |098 |087

2007 {082 |058 |031 (045 |064 (084 |0O75 |048 |05 |0,77 |0,79 |0,95

2008 | 1,13 | 066 |0,29 (012 |015 |[053 |034 |040 |032 |025 |0,29 |0,27

2009 | 0,55 |063 |O,71 |0O,79 | 008 |0,09 |[030 (0,74 |09 |052 |029 |0,46

2010 |031 (0,20 |025 |030 (042 (065 |044 (041 |050 |042 |014 |0,51

2011 {031 |031 |035 (023 |028 (039 |036 |053 |046 |052 |0,58 |0,63

2012 {061 |063 |0O65 |067 |011 (0214 |019 |023 |026 |031 |0,35 |043

2013 | 0,43 |046 |049 |034 (0,21 |026 |029 |0,27 |0,28 |0,33 |0,34 |043
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Ne cm. ¢B. 255070046 Tun BomoHOCHOTO ropu30HTY besnamipHuii

Piunwmii 6aceiin — p.Ycersa, Bomorocnomapcrka ainsaka - p.I'opuHb Bix rpaduili XMeIbHHAIBKOT 00, 10
JIep’KaBHOTO KOpIOoHY YKpainu Ta binopyci (3a BunsaTkoM p.Ciyd)

1996

31,26

31,42

31,58

32,00

32,33

32,72

32,36

32,30

32,31

32,33

32,48

32,50

1997

33,13

35,11

33,25

33,21

33,42

33,30

33,24

33,21

33,27

33,24

33,23

33,22

1999

33,28

35,20

33,43

33,64

33,79

33,85

33,97

33,88

33,56

33,43

33,51

33,29

2000

33,28

33,25

33,23

33,20

33,19

33,24

33,23

33,22

33,19

33,30

33,24

33,25

2001

33,28

33,26

33,20

33,17

33,26

33,21

33,28

33,23

33,14

33,21

33,21

33,65

2002

33,22

33,15

33,28

33,04

33,26

32,84

33,16

33,32

33,27

33,50

33,02

33,88

2003

33,93

33,92

31,72

31,56

31,68

31,61

31,24

31,19

31,21

30,20

30,22

30,09

2004

34,23

33,85

29,32

29,22

29,17

29,33

29,33

30,15

30,04

30,24

30,25

30,18

2005

30,18

30,10

29,99

29,97

29,88

30,15

30,14

29,84

29,81

29,91

29,73

29,65

2007

28,94

29,01

29,06

29,06

28,56

28,78

29,17

29,15

28,46

28,41

28,05

28,06

2008

27,63

27,72

27,42

27,38

21,22

27,48

27,52

27,68

27,34

27,55

27,55

27,50

2009

27,56

27,84

28,12

28,40

27,10

27,01

26,37

26,26

26,26

26,20

25,90

25,36

2010

25,37

25,46

25,44

25,54

25,62

2591

25,80

26,00

26,08

26,13

26,18

26,29

2011

26,27

26,27

26,27

26,29

26,30

26,32

26,34

26,37

26,39

26,40

26,55

26,29

2012

26,25

26,27

26,29

26,31

26,50

26,69

27,05

26,28

26,27

26,38

26,86

26,53

2013

26,73

26,74

26,83

26,87

25,95

25,60

26,23

26,50

26,27

26,72

26,95

27,16

Ne cm. ¢B. 255310011 Tun BomoHOCHOTO ropu30HTY HamipHwuii

Piunwmit 6aceitn — p . ['opunb, Bomorocnogapcrka aiisaka p.[ opusb Bij rpaHuil XMeNIbHUIBKOT 00JI. 10

JiepKaBHOTo KOpAoHY Ykpainu ta binopyci (3a Bunstkom p.Ciyd)

19% | 1,87 |187 |184 |127 |159 |1,75 |185 |186 |187 |188 |186 | 1,69
1997 | 168 |164 |167 |161 |164 |161 |162 |159 |167 |162 |1,62 |1,62
1998 {149 |141 |116 |111 |1,41 |15 (133 |135 |129 (116 |114 |121
1999 {102 |1,18 |092 |117 |1,40 |165 |164 |146 |147 |148 |143 |1,22
2000 11,32 (099 |111 |107 |144 |163 |161 |151 |163 |167 |1,68 | 1,60
2001 1,16 |111 |121 (148 |148 |155 |163 |157 |123 |15 |159 |1,63
2002 | 162 |117 |117 135 |15 |[165 |[1,79 |19 |205 |198 |1,47 |146
2003 132 |123 |108 |136 |165 |(1,75 |178 |1,75 |187 |187 |[1,79 |164
2004 {132 |129 |102 |121 |140 |(160 |1,72 |186 |185 |187 |188 |1,64
2005 | 1,49 (139 |114 |095 |103 |132 |151 |164 |167 |1,75 |1,88 |1,99
2007 |162 (125 |111 |131 151 |163 |139 |123 (132 |157 |160 |1,74
2008 |161 (123 |115 |101 115 |(1,40 |150 |115 |158 |098 |113 |1,38

Ne cm. ¢B. 255310051 Tun BomOHOCHOTO rOpU30HTY besHamipHMiA

Piynnuii 6aceiin — p . 'opuns, Bogorocnonapcrka aistaka p.l'opuHb Bif rpaHumi XMensHULBKOT 0071. 10

Jiep>kaBHOTO KOPJIOHY YKpainu Ta binopyci (3a BuasTKOM p.Ciryd)
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1996 {184 |192 |18 |141 |15 |1,71 |(182 |188 |1,85 |185 |184 |1,65
1997 | 164 |162 |163 |15 |159 |156 |149 |151 |158 |160 |154 |1,54
1998 | 1,44 1,32 |121 |114 |134 |148 (136 |127 |122 |118 |103 |1,20
1999 1118 |125 (097 |116 |135 |158 |156 |139 |140 |142 |137 |119
2000 1,28 |111 |115 109 |136 |15 |153 |145 |157 |162 |164 |1,53
2001 | 1,26 |116 |126 |141 |143 |[150 |158 |158 |1,65 |149 |15 |157
2002 | 157 |120 |127 (138 |152 |161 |1,76 |188 |201 |197 |215 |2,25
2003 {121 |090 |138 |146 |162 (172 |174 |174 |183 |184 |1,75 |1,66
2004 115 |o,78 | 114 127 |137 |15 |167 |180 |182 |189 |1,88 | 1,56
2005|121 (131 |100 |O69 |OB1 |141 |149 |166 |1,72 |183 |1,90 |2,01
2007 |15 (130 |117 |132 (146 |157 |135 |111 |136 |148 |150 |1,51
2008 | 143 |128 |124 |107 |1,20 (133 |141 |145 |154 |105 (116 |131

Ne cm. ¢B. 255530008 Tunm BooHOCHOTO TOPH30HTY be3HartipHwui

Piunwmii Oaceita — p . ['opunb, Bogorocnomaperka finsaka p.I opuss Bix rpaHuii XMeIpHHAIBKOI 001. 10

JIep’KaBHOTO KOPIOHY YKpainu Ta binopyci (3a Bunstkom p.Ciyd)

1996 | 2,23 |233 |228 |1,70 |204 |187 |169 |129 |106 |103 |080 |O055
1997 {160 |181 |200 |1,72 |189 |1,71 |146 |185 |1,79 |157 |1,61 | 1,59
1998 160 |181 |187 |162 |161 |197 |1,70 |151 |126 |103 |107 |125
1999 | 127 |128 |102 |115 |100 |1,46 |155 |15 |157 |79 |157 |137
2000 | 156 |141 |140 |14 |1,70 164 |172 |169 |147 |162 |169 |1,66
2001 | 158 (1,74 |176 |164 |165 |136 |138 |133 |159 |252 |151 |1,55
2002 | 158 |147 |15 |1,77 |184 |186 |19 |161 |1,71 |1,70 |1,47 |1,62
2003 | 159 |160 |166 |168 |19 |201 |212 |198 |212 |244 |231 |2/44
2004 | 160 (1,63 |197 |202 |18 |189 |219 |195 |1,71 |158 |146 |1,78
2005 | 1,76 |185 |148 |1,78 |142 |167 |126 |136 |158 |201 |168 |1.28
2007 | 2,15 | 254 |193 |160 |200 (206 |18 |161 |207 |19 |[175 |194
2008 | 2,15 |254 |193 |160 |200 (206 |18 |161 |207 |19 |[175 |194
2009 |0,25 |046 |194 |156 |200 |234 |223 |222 |163 |148 |116 | 1,08
2010 | 1,20 (186 |1,77 |179 |146 |1,76 |1,77 |182 |1,96 |163 |140 |1,67
2011 |1,30 (1,76 |18 |1,70 |143 |126 |136 |148 |1,48 |170 |1,35 |1,53
2012 | 164 |164 |165 |141 |107 (119 |109 |123 |140 |136 |1,30 |1,36
2013 | 159 |160 |167 |165 |126 |113 |119 |122 |131 |137 |144 |141

Piunuii Oaceitn —p .

Ne cm. ¢B. 255040082 Tun BomoHOCHOTO ropu30HTY HamipHuii

KopJoHy Ykpainu i binopyci

Crup, Bogorocnonaperka pistaka — p.IIpun'site Bify BUTOKY 10 JepKaBHOTO

2001

6,97

7,03

6,01

5,38

6,29

6,88

6,16

531

5,85

6,94

7,21

7,91

2002

7,53

7,07

6,98

7,27

7,59

7,40

7,07

6,49

6,81

6,72

6,62

6,53
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2003 | 8,09 |7,11 |567 |603 |659 (7,02 |764 |686 |727 |710 |6,28 |7,18
2004 | 865 |7,15 |802 |755 |558 (584 |58 |642 |675 |759 |785 |757
2005 | 6,85 |6,71 |545 |643 |648 |641 |(597 |673 |7,08 |7,08 |7,26 |7,43

Piunuii 6aceiin

Ne cm. ¢B. 255530005 Tun BomoHOCHOTO TOpHU30HTY HamipHuii
—p - l'opunb, Bonorocnogapcrka ainsiHka p.I opuHb Big rpaHuili XMeIbHUIBKOI 00JI. 10

Jiep>KaBHOTO KOpIOHY YKpainu Ta binopyci (3a BuasATKOM p.Coyd)

19% | -0,74 | -0,71 |-0,74 | -0,84 | -0,66 |-0,80 |-0,76 |-0,75 |-0,77 |-0,76 |-0,74 | -0,79
1997 | -0,68 | -0,73 |-0,80 |-0,75 |-0,79 |-0,78 | -0,83 |-0,70 | -0,72 |-0,72 | -0,74 | -0,71
1998 | -0,67 | -0,66 |-0,65 |-0,77 |-0,74 |-0,71 |-0,78 |-0,71 | -0,73 |-0,74 | -0,75 | -0,78
1999 | -0,78 | -0,66 |-0,79 |-0,72 | -0,71 |-0,66 |-O0,71 |-0,71 |-0,71 |-0,76 |-0,70 | -0,71
2000 | -0,67 | -0,66 |-0,65 |-0,70 |-0,66 |-0,68 |-0,72 |-0,69 |-0,69 |-0,67 |-0,70 | -0,66
2001 | -0,66 |-0,70 |-0,71 |-0,66 |-0,67 |-0,75 |-0,63 |-0,66 |-0,66 |-0,65 |-0,65 | -0,65
2002 | -0,66 |-0,67 |-0,67 |-0,66 |-0,65 |-0,69 |-0,68 |-0,72 |-0,67 |-0,71 |-0,70 | -0,70
2008 | -0,74 | -0,71 | -0,68 |-0,66 |-0,68 |-0,72 |-0,68 |-0,68 |-0,66 |-0,73 |-0,71 | -0,67
2004 | -0,70 |-0,71 | -0,72 | -0,67 |-0,66 |-0,69 |-0,66 |-0,74 |-0,68 |-0,50 | -0,46 | -0,53
2005 | -0,46 | -0,50 |-0,50 |-0,53 |-0,55 |-0,51 |-0,54 |-0,59 |-0,55 |-054 |-0,74 |-0,71
2007 | -128 (-0,70 | -O,71 |-1,18 | -1,13 |-1,18 |-1,25 |-1,18 |-1,14 |-1,09 | -1,07 | -1,07
2008 |-1,10 |-109 |-110 |-1,12 |-1,13 |-1,14 |-1,14 |-1,15 |-1,13 |-1,09 | -1,06 | -1,13

Ne crm. ¢B. 255030065 Tun BomoHOCHOTO rOpu30HTY besHamipHMiA

Piunwmii 6aceitn — p . ['opunb, Bogorocnonaperka ginsaka p.I'opuHs Bix rpaHuili XMeIpHHUIBKOI 00I. 10

JIep’KaBHOTO KOpIOHY YKpainu Ta binopyci (3a Bunstkom p.Ciyd)

2001 | 1,15 |115 |[143 |158 |225 (208 |09 |114 |131 |115 |115 |155
2002 | 1,23 |0,72 |105 |099 |132 |168 |164 |262 |262 |234 |283 |240
2003 | 1,31 |067 |208 |220 |158 |219 |117 |112 |152 |205 |221 |260
2004 11,39 (123 |140 |120 |151 |168 |1,79 |249 |250 |286 |295 |212
2005 | 285 (225 |193 |105 |110 (135 |0O70 |108 |147 |187 |119 |1,82

Ne cm. ¢B. 255030072 Tun BomoHOCHOTO ropu3oHTy HamipHuii

Piunuii Oaceitd — p . ['opunb, Bogorocnomapebka ainstka p.I'oputs Big rpaHuili XMeIbHHUIBKOT 001, 10

JiepKaBHOTO KOpJoHY YKpainu ta binopyci (3a BunsiTkoM p.Ciryy)

2001 |065 (058 |048 |044 (088 |100 |058 |18 |133 |118 |1,46 |1,90
2002 | 1,72 (0,52 | 0,22 |125 |144 |104 |066 |1,34 |136 |122 |090 |1,12
2003 | 1,72 |052 |135 (127 |157 (090 |112 |111 |166 |165 |1,60 |207
2004 {090 |112 |09 (1,22 |1,77 |160 |210 |185 |185 |160 |1,42 |200
2005 192 |214 |225 |120 |135 |(160 |150 |125 |140 |1,70 |[1,30 |1,74

Ne cm. ¢B. 255030066 Turn BomoHOCHOTO ropu30HTY HamipHuii

Piunuii Oaceitd — p . ['opunb, Bogorocnomapebka ainstka p.I'oputs Big rpaHuili XMeIbHHUIIBKOT 001, 10

JiepKaBHOTO KOpAOHY YKpainu Ta binopyci (3a Bunsitkom p.Ciyy)
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1996 {386 |365 |307 |223 |1,79 |218 |2,74 |3,07 |321 |323 |297 |331
1997 | 3,45 |343 |[380 |392 [353 |353 |351 |292 |268 |267

1998 | 3,04 3,21 (299 [326 |345 |38 |265 |203 |199 |158 |159 |1z21
1999 | 2,04 |299 (044 (063 |09 082 |122 |148 |164 |168 |202 |1,78
2000 | 1,29 |067 |014 (027 |078 (033 |075 |05 |016 |080 |15 |1,30
2001 067 |0O72 |043 |060 |127 |15 |060 |028 |085 |086 |0,76 |1,14
2002 | 1,27 |063 |060 (080 |1,04 (097 |075 |184 |203 |198 |250 |1,23
2003 | 106 |1,45 |197 |211 |1.38 102 |114 |(138 |166 |1,75 |2,08
2004 | 105 |1,76 |102 |143 |150 [193 |[209 |141 |165 |156 |15 |1,92
2005 | 1,84 |197 |212 (084 |063 |085 |118 |108 |119 |130 |144 |16
2007 | 2,53 (2,17 |158 |129 |158 |1,77 |241 |224 |179 |156 |222 |230
2008 {180 |19 |189 |166 |1,03 (089 |O74 |070 |0O75 |092 |120 |141
2009 {146 |151 |156 |1,40 |091 (125 |106 |110 |169 |159 |156 |154
2010 | 1,47 141 |136 |120 |118 |150 |162 |145 |131 |154 |141 |1,37
2011 |15 |166 |163 |160 |148 |15 |170 |1,78 |1,27 |187 |168 |192
2012 | 194 |197 |164 |161 |168 |161 |158 |155 |1,23 |1,73 |171 |1,73
2013 | 1,75 |1,77 |180 |179 |157 |15 |164 |1,71 167 |1,73 |L172 |174

Ne cm. ¢B. 255070135 Tunr BooHOCHOTO TOPH30HTY be3HartipHwui

Piunwmii 6aceitn — p . ['opunb, Bomorocnoaapcrka aiisaka p.l opuHb Bij rpaHuili XMeNIbHUILKOT 00JI. 10

JiepKaBHOTo KOpAoHY Ykpainu Ta binopyci (3a Bunsitkom p.Ciyd)

1996 | 9,21 |944 (928 |943 |944 |950 |942 (929 |[929 |928 |950 |9,50
1997 {935 931 |932 929 |931 |933 |93 |935 |93 |[931 |933 |932
1999 | 9,49 | 9,18 (847 |864 |868 |884 [895 |959 |973 |945 |949 |943
2000 | 9,63 |905 |938 |910 |930 [904 |928 |924 |939 |937 |932 |930
2001 | 9,28 |932 |942 |9/48 |931 943 |933 (942 |926 |924 (934 |934
2002 9,32 935 937 |933 |93 (926 |929 |946 |940 |957 |9,56 | 9,60
2003 [ 9,43 |922 |928 |931 |930 |935 [918 (926 (918 |917 |917 |914
2004 | 9,44 (9,20 | 901 |931 |926 |921 |920 |929 |927 |932 |934 |930
2005 19,26 |926 |911 |923 |932 |932 |[934 |921 |918 |920 |9,19 |9,17
2007 19,19 (922 |912 |913 |906 |912 |912 |922 |89 |886 |886 |881
2008 | 822 (819 |808 |742 |743 |804 |811 |813 |805 |7,79 |7,67 |7,57
2009 | 755 |78 |7,10 |666 |668 |666 |664 |668 |666 |672 |6,77 |6,88
2010 | 6,84 |681L |6,75 |682 |[694 (685 |68 |684 |687 |686 |[690 |684
2011 | 6,87 |687 |69 |693 |69% (698 |700 |702 |704 |704 |686 |694
2012 | 6,83 |6,79 |6,79 |676 |675 |6,78 |68 |6,78 |674 |6,78 |6,48 |6,78
2013 | 685 |691 |6,79 |676 |664 |6,77 |68 |679 |6,79 |6,78 |683 |6,80
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Ne cm. ¢B. 255070035 Tun BomoHOCHOTO rOopu30HTY besnamipHuii
Piunwmii Gacetin — p . ['opuas, Bogorocmogapcebka minsiaka p.I'opuHsb Bif rpaHuili XMeTbHHUIBKOT 001, 10
JepkaBHOTO KOpAOoHY Ykpainu ta binopyci (3a Bunsitkom p.Cryd)

2001 | 2,14 |179 |166 |138 |228 |[1,81 |[184 |19 |180 |1,74 |174 |181

2002 | 168 |169 |184 |222 |224 |216 (235 |232 |259 |261 |270 |279

2003 | 1,22 |159 |1,75 |178 |201 |220 (213 (218 |221 |217 |211 |2,08

2004 | 0,76 |1,49 |163 |192 |206 |215 [231 (246 |236 |225 |208 |1,95

2005 | 195 |193 |164 |165 |186 |196 |210 |221 |225 |217

Ne cm. ¢B. 255070138 Tun BomoHocHOTO ropu3oHTY besnamipHuiA
Piunwmii Gacetin — p . ['opuas, Bogorocmogapcebka minssaka p.I'opuHb Big rpaHuili XMeTbHHUIBKOT 00I. 10
JepkaBHOTO KOpAoHY Ykpainu ta binopyci (3a Bunsitkom p.Cryd)

2001 | 3,44 327 |273 |244 |313 |310 |288 |283 |286 |29 |294 |298

2002 | 3,10 |3,08 |302 |302 |308 310 |[29% |308 |305 |33 |3,24 |3,28

2003 | 2,76 | 289 |324 |325 |327 (328 |322 |324 |323 |323 |324 |3,26

2004 | 2,42 | 2,70 | 3,13 |310 |308 |[308 |313 |317 |323 |318 |313 |311

2005 | 3,08 303 |289 |254 |269 |250 |258 |260 |261 |267 |265 |2,66

Ne cm. ¢B.255250003 Tum BogoHOCHOTO ropu3oHTY besnamipHuii
Bonorocnonapcerka ninstaka p.IIpun'ate Bi BUTOKY 10 A€P’KaBHOTO KOPJOHY Y KpaiHH i
binopyci

199 (088 |09 |09 |-018 {048 |0,36 |0,75 |1,02|079 |09 |09 |0,82

1997 |0,73 |08 |0O76 |-0,15|083 |086 053 [036 |05 |053 |0,35 |0,56

1998 |0,73 |080 |005 |-0,04 |005 |052 -0,02 [0,20|0,27 |0,27 |0,07 |0,23

1999 |-0,25 |-0,30 |-0,34 |-0,08 0,15 |0,74|-0,35|1,01 |105 |104 |097 |042

2000 |047 |-0,18 |003 |-0,33 [0/44 (082|083 |052|075 |091 |099 |0,62

2001 |048 |042 |0,27 |0O,28 |085 |098 |0,72 |0,72|042 |0,17 |050 |0,68

2002 |03 |-0,30 |-0,15 0,13 |0O55 (061|075 |1,01 |1,17 |1,04 |O0,96 |O0,68

2003 |03 |-0,14 |0,17 (009 |036 (080 |09 |113 (128 |126 |122 |0,70

2004 |031 |-0,20 |035 |0,22 |052 (082|095 |101 |106 |104 |1,01 |O0,68

2005 |058 (063 |023 001 (006 (019 080 |087 |109 |119 |1,08 |0/48

2006 |0,64 |(O8 |078 |010 (069 |048 |0,73 |008 |028 |043 |0,60 |052

2007 |051 |-0,11 |-033 |0,19 |(061 |086 064 |073|073 |088 |098 |0,68

2008 (083 |029 |038 |013 |-0,12 [0/553 |0,80 |0,47 |058 |0,00 |031 |0,46

2009 |009 |026 |043 |0O60 |039 (023|029 |045|088 |0,66 |00 |0,40

2010 |-0,13 |-0,13 |050 |0O41 |-0,07 0,35 |060 |1,04 |052 |0,87 |035 |0,17

2011 (013 |023 |059 |08 |007 (035|069 |[104 |052 |0,87 |035 |0,27

2012 |080 (068 |0O56 |[044 (055 |055 042 |050 |0,44 |065 |0,65 |059

2013 067 |0O72 |0O76 |081 |031 |033 (049 |039 |044 |050 |062 |0,44
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Ne cm. ¢B. 255350008 Tun BomOHOCHOTO TOpU30HTY besHamipHuMiA

Bonorocmonapcerka nistaka p.IIpumn'sTs Big BUTOKY A0 Aep kaBHOTO KOpAoHY YKpainu i bimopyci

2002 |193 (142 |134 |146 |[169 |190 |212 |219 |237 |253 |251 |197
2001 |160 |137 |125 |138 |1,21 |1,87 |198 |212 |223 |213 |203 |1,73
2002 193 (142 |134 |146 |[169 |190 |230 |219 |237 |253 |251 |197
1996 | 243 |246 |252 |260 (245 |255|256 |262 |241 |217 |207 |246
1997 1209 |206 |212 |203 |216 |207 |207 |208 |215 |230 |152 |212
1998 234 246 |256 (249 (216 |211 (219 |218 | 2,20 2,21 |223 |220
1999 144 136 |145 |152 |168 |1,76|1,86 |234 |243 |238 |246 |183
2000 |242 |19 |187 |1,75 |[185 |207 |218 |222 |230 |237 |242 |216
2001 | 246 |137 |234 |228 |223 (230|236 |244 249 |250 |251 |237
2002 | 247 |226 |223 |221 |224 (231|236 |247 |258 |261 |260 |240
2003 | 253 (1,74 |258 |264 [229 (233|236 |243 |254 |264 |265 |242
2004 | 262 |169 |252 |240 (235 231|231 |237 |243 |243 |249 |243
2005 | 250 (250 |248 |208 |207 210|216 |237 |236 |243 |249 |226
2007 |236 (235 |226 |220 (222 (223|226 |227 |232 |236 |234 |228
2008 | 232 |232 |230 |226 |217 (214|213 |213|212 |2,01 |200 |219
2009 193 |202 |211 |220 |187 |[187 (188 [192 |197 |201 |201 |191
2010 |201 |201 |198 |19 |191 (187|190 |195|192 |[194 |194 |193
2011 1,79 |189 |198 |181 |162 |1,72 189 |[195|199 |199 |206 |1,78
2012 | 208 (214 |214 |165 |[142 |142 |155 |162 |165 |169 |1,78 |1,64
2013 |186 (203 |218 |1,71 |139 |139 |151 |161 |152 |1,72 |181 |154
2014 |194 (204 193 232 [150 |153 176 |215|225 |215 |218 |181
2015 | 221 (223 |225 |227 (240 |248 |266 |300|303 |281 |28 |253

Ne cm. ¢B. 255540010 Tunt BomoHocHOTO ropu3oHTy HamipHuii

Boporocnogapcebka ginsiaka p.IIpun'ste Bijl BUTOKY 10 JEpP)KaBHOTO KOpAOHY YKpainu i biopyci

1996 |9,40 |10,35 |10,25 (895 |785 |746 |765 |709 |750 |727 |724 |8,05
1997 1891 905 |845 (839 |785 |763 |772 |795 |7,71 |8,03 8,03
1998 842 (7,75 |778 |7,76 (678 |670|701 |723 |712 |637 |614 |7,26
1999 | 793 |645 |708 (711 |(723 |769 |809 |846 881 909 |885 |7,92
2000 |911 (825 |817 |7,57 |757 |685 826 |593|706 |865 |758 |7,65
2001 |893 |919 |93 (837 |913 (897|828 |746 |822 835 |889 |881
2002 |923 |889 |88 |903 |904 [918 |897 [899 |941 |959 |927 |922
2003 |8,88 |10,33 |10,12 |9,19 |890 |880 |872 |933 (919 |10,04 | 10,27 | 8,94
2004 |889 |(10,65|992 |869 [854 |821 866 |865|867 |866 |940 |858
2005 |918 (939 |950 |861 [863 833|891 |874 (893 |920 |9,65 |877
2007 |7,75 (812 |822 |818 [9,07 893 |905 |920 |935 |995 |10,46 |8,78
2008 |1094 (9,82 |941 857 |6,77 |791 892 |826 |827 |7,79 |7,89 |847
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2009 |868 |948 |856 |7,73 [833 |855 858 |850 |841 |841 |10,26 |8,49
2010 |908 |[957 |828 |763 (843 |799 820 |855 |841 |841 |953 |848
2011 | 963 |949 |980 |857 |862 |812 |820 |845 |844 |844 (984 |8,70
2012 | 961 |937 |912 |803 |758 |762 777 |816 |825 |825 |847 |8.27
2013 | 849 |928 |1006 |844 |858 |850 |845 |849 |838 |838 |853 |849

Ne cm. ¢B. 255080006 Tun BomoHOCHOTO ropu30HTY HamipHuii

Bonorocmonapcerka nistaka p.IIpumn'sTs Big BUTOKY A0 Aep kaBHOTO KOpAoHY YKpainu i bimopyci

199 (1,71 191 |19 |136 |110 |158 |166 |1,65 188 |181 |1,73 |1,57
1997 1,70 181 |15 |136 |168 |148 |152 |147 |176 |165 |1,75 |1,66
1998 169 (171 |070 |062 (091 |121|073 |122 |148 |097 |078 |1,32
1999 168 |161 |005 (017 (082 |128 |1,76 |164 |1,73 |163 |149 |138
2000 |093 (054 |057 0,32 {09 1,09 |107 |094 |102 |0,95 |123 |0,99
2001 (089 |0O72 |063 |1,73 |116 |07 |129 (089 |101 0,88 |084 |0,93
2002 |080 (048 |050 |05 (114 (099 |136 |1,71 |193 |184 |1l66 |122
2003 |o061 (133 |105 068 |[086 |1,48 |157 |1,70 |198 |192 |181 |1.23
2004 |043 |21,30 |0B80 (068 |O71 |120 |1,47 |1,71 166 |1,76 |1,71 |1,00
2005 |116 |109 |0O,72 |057 |0O61 [091 |127 |128 |167 |1,75 |1,72 |1,09
2007 |143 |140 111 (118 |131 |[147 |163 |[158 |150 |149 |15 |1,43
2008 |154 |145 |139 (131 |121 (123|132 |139 (133 |125 |128 |1,33
2009 |188 |208 |1,31 |15 |1,79 |167 |188 |[194 182 |174 |198 |1,79
2010 |204 (201 |1,41 194 |[189 |187 |19 |207 |1,80 |1,67 |195 |190
2011 | 214 (218 |219 |2,15 (174 173|169 |188 |1,85 |199 |2,08 |186
2012 | 224 (223 |222 |242 (188 |1,74 176 |178 {190 |195 |215 |194
2013 | 227 |233 |238 |268 [208 |1,79 |167 |193 |195 |208 |214 |202

Ne cm. ¢B. 255420227 Tun BogoOHOCHOTO ropu3oHTy HamipHuii

Bonorocnonapcebka aunssaka p.Ctup BiJi BATOKY 70 rpanuii PiBHeHChKOT Ta BonnHCchKOT 0011

2001 |197 |206 |206 |206 |206 |206 |310 |3,12 |3,03 |2,77 |2,77 |2,28
2002 | 2,73 257 |258 [283 |[287 |289 |448 |446 445 |440 |4,10 |3,24
2003 | 349 (3,08 |455 [438 [320 |2,85 |437 |441 |406 |413 |4,06 |3,40
2004 |3,20 (3,59 |28 |29 (2,79 287 |29 |287 |300 |300 |29 |297
2005 | 297 |293 |292 |288 |287 [290 |29 |293|287 |29 |256 |290

Ne cm. ¢B. 255420184 Tun BogoHOCHOTO ropu3oHTy HamipHuii

Bonorocnogapceska ninstaka p.Ctup Bi BUTOKY 110 rpaHulli PiBHeHChKO1 Ta BonuHCbKOi 001

2001 |052 |(055 |05 |05 |05 |055 063 |[069|035 |001 |0,04 |049
2002 | 0,98 (067 |062 |068 |[0,70 |(0,71 0,72 |0,74|0,76 | 0,77 |0,79 |0,79
2003 |144 (0,79 |-001 |-034 (038 |089 |-031|029|019 |034 |038 |0,73
2004 |19 (091 |-029 |-0,18 [035 |041 040 |0O46 |063 |061 |052 |082
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2005 |043 |039 |032 |021 |00 |0,01 0,05 |0,07 |-0,01 |-0,06 |-0,06 |0,13
Ne cm. cB. 255400090 Tun BogoHOCHOTO ropu3oHTy HamipHwuii

Bonorocnonapceka ninsaka p.Ctup B Mexxkax BonmHcebkoi 0011.(10 rpanuii PiBHeHChKOT 001.)

2001 | 6,02 |550 |4,77 |423 |424 |424 475 |475 387 |430 |332 |459
2002 | 4,26 |387 |279 |334 |421 |446 |430 |387 362 |356 |298 |414
2003 | 2,33 |3,08 |081 |245 |481 |435 424 |512 |571 |630 |6,06 |4,30
2004 | 051 |334 |486 |156 |387 |372 436 |437 |443 (398 |444 |313
2005 |535 [491 |489 |1,75 |226 |302 320 |4,03 [39% |420 |581 |3,65
2007 |39 |371 |28 |293 |311 |315 351 |325 (335 |347 |378 |339
2008 | 4,26 |387 |378 |371 |288 |308 274 |272 280 |226 |245 |3,26
2009 |2,33 |3,08 |290 |380 |257 |327 344 |342 346 |343 |349 |291
2010 |30 |261 |3,10 |227 |253 |256 |251 |257 (228 |173 |191 |262
2011 | 224 |231 |240 (210 |211 |216 |216 |216 [220 |235 |1,77 |218
2012 | 219 |233 |250 |19 |201 |1,88 |206 |194 (220 |229 |1,78 |2,07
2013 235 |239 |242 |235 [193 |1,89 |200 |207 [220 |227 |230 |2,09

Ne cm. ¢B. 255250003 Tun BomoHOCHOTO ropu30HTY besHamipHmMiA
Boporocnonapcebka minsaka p.IIpun'ste Biji BUTOKY JI0 I€PKaBHOTO KOpAOHY YKpainu 1 binopyci

1996 (088 |09 |09 |-018 |[0,48 |0,04|0,75 |(0,75 0,79 |09 |090 |0,55
1997 (0,73 |080 |0,76 |0,79 |083 |0,86 |053 |[0,36 056 |053 |0,65 |0,75
1998 |0,58 |0,64 |0,05 |-0,04 |005 |052|-002 020 0,89 |0,27 |0,07 |051
1999 |-0,25 |-0,30 |-0,34 |-0,08 |05 |0,40|0,65 |[1,01 |1,05 |1,04 |097 |0,34
2000 |047 |-0,18 |003 |-0,33|0,44 (082|083 |052 (075 |091 |099 |0,62
2001 |048 |042 |027 |0,18 |085 |098 072 |063|042 |017 |050 |0,68
2002 |038 |-0,30 |0,26 |013 |055 |061 075 |1,01 [1,17 |104 |096 |0,68
2003 |0,75 |0,06 |017 |0,09 |036 |080 |09 |1,13 (1,28 |126 |1,22 |0,80
2004 094 |0412 |03 |022 |052 (082 |09 |1,01 [106 |104 |1,01 |0,83
2005 |058 |063 |023 |001 |0,06 |019 |080 |087 [1,09 |119 |1,54 |0/48
2006 |0,83 |0,48 |078 |010 |069 |048 |073 |0,08 028 |043 |060 |0,57
2007 |051 |-0,11 |-0,33 (019 |0O61 |0OS86 |064 |0,73 0,73 |08 |098 |0,68
2008 083 |0,29 |038 |013 |-0,12 |0/553 |080 |0,47 [058 |000 |031 |06
2009 |0,09 |0,26 |043 |0,60 |[039 |023 029 |045 |08 |066 |010 |0,40
2010 |-0,13 |-0,13 |-059 |041 |-0,07 |035 0,69 |1,04 052 |0,58 |035 |0,17
2011 |-0,13 |03 |059 |041 |0,07 |035 069 |1,04 (052 |0,58 |035 |0,20
2012 |080 |068 |0,36 |056 |055 |055 042 |050 [050 |065 |0,65 |0,60
2013 | 067 |0,72 |044 |064 |031 |033|049 |039 (044 |050 |062 |044

Bonorocnomgapcerka ginssaka p.IIpurr'ste BiJy BUTOKY 10 A€PKABHOTO KOPAOHY YKpaiHH i

Ne cm. ¢B. 255260005 Tum BomOHOCHOTO TOPH30HTY be3HamipHMiA

binopyci
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1996 |092 |109 |088 |0,15 |037 |070 0,79 (094 |103 |094 |0,72 |0,76
1997 (09 (0,73 |049 (043 (061 |0O79 |062 |087 |098 |059 |0,76 |0,84
1998 |0,23 |0,37 |014 |015 |034 |035 -0,02 (0412 |032 |005 |0,13 |0,31
1999 |0,14 |00 |-0,11 |004 |0212 |0,21 0,34 (0,75 (085 |059 |05 |0,33
2000 (039 |o001 |O14 |O07 |062 |077 052 |084 072 |069 |059 |0,63
2001 (028 |034 |028 |047 |082 |084 086 |[099 |041 (034 (031 |059
2002 |028 (001 |02 |021 (069 |O71 103 |142 |15 |130 |1,71 |081
2003 |021 |(0,02 |0O38 |031 (041 (0,21 |0O54 |085|110 0,89 |057 |0/48
2004 |028 |(040 |0O0O0 |022 |(040 (062 087 |1,08 |1,03 |09 |053 |0,58
2005 (033 |05 |023 |004 |002 036 |08 |05 |079 (093 |0,88 |0,38
2006 (028 |021 |104 |025 |05 |047 094 |042 |025 |034 |040 |0,39
2007 |040 (012 |O0O07 |0O,22 {044 (0,79 |029 |058 |055 |052 |05 |055
2008 (038 |021 |028 |025 |032 |066 |05 |035|035 |026 |047 |043
2009 | 048 |055 |042 |05 (026 |043 085 |09 |09 |1,21 |0,60 |053

Ne crm. ¢B. 255570001 Tunm BogOHOCHOTO TOpU30HTY besHamipHuit

Bonorocniogapceka ainsaka p.IIpum'ate Bif BUTOKY 10 JepKaBHOTO KOPAOHY YKpaiHH i

binmopyci
1996 | 1,28 1,34 126 |0,77 |104 |119 (129 |1,00 |1,24 |1,29 1,19 1,19
1997 | 1,19 1,20 1,15 | 108 |118 |128 (154 |1,04 |1,27 | 1,23 1,10 | 1,23
1998 | 1,10 |1,06 |08 (080 (1,01 |1,07 091 |112 115 |1,06 |O0,87 1,08
1999 |101 |092 |057 |068 (081 |112 {135 |1,17|136 |1,31 1,22 1,08
2000 | 0,92 0,68 0,78 0,75 1,09 |127 |142 |121 |125 |1,27 1,32 1,13
2001 | 0,95 0,92 0,82 102 |114 (1,21 (115 1,14 |1,23 |1,04 1,11 1,13
2002 (094 |064 |09 (087 |108 |1,01 (125 |134 (151 149 |169 |1,14
2003 (096 |0O,712 (093 |09 |o087 |107 |126 |148 [165 |1,63 1,58 1,14
2004 (097 |069 |081 |(093 |100 |1,23 139 |152 (158 |1,60 1,53 1,19
2005 | 1,07 1,117 |081 |0,74 |067 |[097 |1,26 |1,05 |129 |143 1,49 | 1,00
2007 (0,76 |067 |060 |O87 |1,01 |21,09 (081 |0,73 092 |[1,00 |1,11 |0,95
2008 (09 (081 (077 |(O71 |082 |1,01 (2109 |119 (1,23 {098 |098 |1,00
2009 |09 |060 |0O,78 |0,62 |088 |064 |0/76 |1,10 |1,23 |1,06 |0,78 |0,92
2010 (069 |065 |0O,78 |064 |068 (081 |08 |087 |05 |071 |063 |0,69
2011 (0,73 |0,78 |0,78 |055 |052 |066 069 |099|075 081 |0,87 |0,67
2012 | 0,93 102 |0,78 |0,76 |09 |1,17 |1,24 |1,17 |103 |1,15 1,16 1,02
2013 | 0,93 1,00 1,12 1,17 |0,73 (057 |0,79 |0,85 092 |0,97 1,05 |0,79




