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NPOrHO3yBAHHA PU3UKIB HITPATHOIO TA MIKPOBIOJIOTNYHOI0
3ABPYOHEHHA AXXEPEN HELLEHTPAJ1I30BAHOI0 BOAOMOCTAYAHHA

HdocnipkeHHA cnpsiMoBaHe Ha HayKoBe OOrpYHTYBaHHA MeTOAWYHUX
niaxoAdiB A0 NPOrHo3Hoi OUWIHKM PU3MKIB HiTpaTHoro ta Mikpo6ionoriyHoro
3abpyaHeHHs pA)Kepes HeLeHTPani3oBaHOro BOAONOCTAa4aHHA 3 YpPaxXyBaHHAM
yMoB ¢$OpMyBaHHA SIKOCTIi BoAW. 3 Li€E0 METO NPOBEAEeHO KOMIMJIEKCHe
BMBYEHHS1 npo6neMu HiTpaTHOro i Mikpob6ionoriyHoro 3abpyAHeHHA
iHaMBiAyaNnbHUX Ta rpoMaACbKMX BOA03abipHUMX cnopya, siKa NpPOTAroMm
6araTboX pOoKiB 3a/IMLAETLCA OAHIEI0 3 HANTOCTPILWMX ANS CIIbCbKUX TEepUTOPiN
y KpaiHax i3 po3BMHEHMM arpapHuM ceKtopoM. CTiikun xapakrtep i
6arato¢paKTOpHiCTb 3a3Ha4eHUX BUAIB 3a6pyAHEHHA BU3HAYAKTbCSA CYKYNHUM
BMJIMBOM MPUPOAHMX FiAPOreosiIoriYHUX yMoB, iHTEHCUBHOCTi FOCMOAAPCHKOro
BMKOPUCTAHHA TEPUTOPIN, TEXHIYHOr0 CTaHy iHXXeHEepHOi iHPpaCTPYKTypm Ta
epeKTUBHOCTi eKOJIOriYHOro KoHTponw. Y 3B'A3Ky 3 uUM ocobnuBoi
aKTyanbHOCTi HabyBa€e po3po6ieHHA HapinHOro IHCTPpyMeHTapilo, Lo Aa€ 3MOry
3AiMCHIOBAaTU OLIHKY Ta MPOrHo3 PU3MKY HiTpaTHOro i MikpoGionoriuHoro
3a0pyAHeHHs AN KOXXHOro OKPeMoro mxepesa BOAONOCTAa4YaHHA B MeXax
CiIbCbKMX HaceneHuX MYHKTiB. [ns BUpIilUEHHA MOCTaBJIEHOr0 3aBAAHHA
3anponoHOBaHO BWKOPUCTaHHA MoaudikoBaHoi MaTpuui Jleononbaa sk
iHCTPYMEHTY NpPOrHo3yBaHHA PU3UKIB 3 ypaxyBaHHAIM YMOB ¢OpMyBaHHS
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AKOCTI nig3seMHux BoA. [Ana HeueHTpani3oBaHUX CMCTEM Bopo3abesneveHHs
XapaKTepHUMM € PU3MKU, 3YMOBJIEHIi HeQOTPUMAHHAM CaHITapHO-ririEHiYHMX
BMMOr nig 4Yac Bubopy Micus po3TawlyBaHHA Ta o6nawTyBaHHA $K
rpoMaAcbKuX, Tak | NpuUBaTHMX KonoassiB. TUNOBMMM NOPYLWEHHAMU €
po3MilleHHa Bopo3abopiB y 6e3nocepenHin 6MM3bKOCTI A0 NOTEHUIMHUX
p)xepen 3abpyaHeHHs — BUrpibHMX siM, HapBIpPHUX TyaneTiB, KaHani3auUinHUX
Mepex, TBAapPUHHULbKUX 06’€KTiB, MOKUMHYTUX LIAXTHUX KOJNOAA3IiB, @ TaKOX
BiACYTHICTb HanexHo cPOpPMOBaHUX CaHITapHO-3aXMCHUX 30H HABKOJNO
Boao3abipHux cnopya. Pe3ynbTatm NPOrHo3HOi OLWiHKM [alOTb MOXJIMBICTb
ineHTUPiKyBaTM KJOYOBI YUHHMKK, 1O 3YMOBNIKWTbL ¢OpMyBaHHA Ta
NOWMPEHHA HiTpaTHOro i Mikpo6GionoriyHoro 3abpyaHeHHA ANA KOXHOro
pochnimkyBaHoro o6’ekta. Ha ocHoBi apanTtoBaHoi MaTpuui Jleononbpa
po3pobneHo yHidpikoBaHuM WAGNOH BM3HA4YEeHHA KaTeropii 06’eKTa 3anexHo
Bifi BCTAaHOB/NIEHOro piBHA pu3nKy. BusHaueHa Kateropia o6ymMoBnIOE pexxum
MOHITOPMHIOBMX CMOCTEpPEeXXeHb Ta BMNPOBAaMXEHHA KOMIMJIEKCY 3axoAiB,
CNpsAAMOBaHMX Ha MiHiMi3auilo pu3unkiB 3a6pyaHeHHsA Nifa3eMHUMX BOAOHOCHMUX
ropM30HTIB HiTpaTaMu Ta MiKpoopraHiaMamm.

Knrwu4osi cnoBa: HeueHTpani3oBaHi g)kepesa BOAOMNOCTAYAHHS; HITPATW;
MikpobionoriyHe 3abpyaHeHHS; NPOrHO3yBaHHS; pU3nKK; MmaTpuus Jleononbga.

Bctyn. Npobnema HiTpaTHoro Ta MikpobionoriyHoro 3abpyaHeHHs
[XXepen HeLeHTPasi3oBaHOro BOAOMOCTAYaHHS BMNPOAOBX AOECATUNITb
3a/IMLWLIAETHCA OOHIE 3 HAaNBINbL aKTyaNnbHUX ANSA CiIbCbKUX TEPUTOPIN B
f6aratbox KpaiHax CBiTY 3 IHTEHCMBHWM arpapHMM BUPOBGHULTBOM.
HeueHTpanizoBaHi gXepefna € OCHOBHMM [O)KepesioM MUTHOI Bogu Ans
3HAYHOI YaCTMHW HACENIEHHS,, NpPOTe CaMe BOHMW XapaKTepu3ylTbCs
HaWBWLLO BPA3/IMBICTIO [O aHTPOMNOreHHOro 3abpygHeHHs.

Bucoknn piBeHb Hebe3nekn Takoro 3abpygHeHHs NiaTBepOXKYETbCSA
TUM, WO B KpaiHax €EBponencbkoro Cokw3y BXKe NPOTAroM KifbKoX
OEeCATUNiTb  3a00pOHEHO  BUMKOPMUCTAHHA  FPYHTOBUX  BOLOHOCHMX
ropun3oHTIiB 6€3 BiANOBIQHOI 04MCTKM Ta Ae3iHdeKLUil.

Mpo 3HauywicTb Ui€l NpobneMn CBIAYUTbL TaKOX ToM OakKT, Wo
HITPaTU i MikpobionoriyHe 3abpyagHeHHs BXOOATb A0 Nepeniky peyoBuH,
AKi  KOHTpPONKWKTbLCA B paMKax [nobanbHOI CUCTEMM MOHITOPUHIY
HaBKOMMLWHbOrO cepeaosuila (GEMS).

AHanis octaHHix gocnimxkeHb i nybnikauin. [pobnema AKocTi NUTHOT
BOOM 3 AXKepen HeueHTpasi3oBaHOro BogonoctavyaHHa Habyna B YKpalHi
Ta 6araTbox KpaiHax CBITY 0COO6MMBOI aKTyanbHOCTI Yy 3B'A3KY 3i CTIMKUM
NOLNPEHHSM HITPaTHOro Ta MikpobionoriyHoro 3abpyaHEeHHs Nia3eMHUX
BoA. Y CinbCbKi MiCUeBOCTI Ta Ha TepUTOPIAX i3 HU3bKMM piBHEM
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OXOMJIEHHS LEHTpPani3oBaHMMM cCUCTEMaMW BOAOMOCTAYAHHS KonoAassi,
KanTa)i p)xepen i CBepAN0BMHM Manoi rMMbnHMN 3annWwarnTbCs OCHOBHUM
O)KepesioM NUTHOI BoaM ANna HaceneHHs. BogHouac came Ui 06'eKTn €
HanbinbL ypasnneuMn 0o BNAMBY NPUPOAHUX | QHTPONOreHHUX YNHHUKIB,
wo popMytoTb XiMiYHe Ta BakTepionoriyHe HaBaHTAXXEHHSA Ha BOOOHOCHI
FOPU3OHTM.

LLInpokoMacwTabHi Jocnig)KeHHs AKOCTI NUTHOT BOOM Y CiNbCbKUX
HaceneHux NyHKTax 15-Tn obnacten YKpaiHM NoKa3anu, Wo nepeBuLLLEHHS
AK 3a BMiCTOM HiTpaTiB y NiA3eMHUX BOOAX MAE CUCTEMHUIN XapaKTep i
cnocTepiraeTbca y 6inbLocCTi gocnigeHux periowis [1]. BctaHoBNeHO, Lo
XapaKTep rocnopapcbKoi AifSIbHOCTI HaceneHHs Ha [OoChigXKyBaHUX
TEpUTOpiAX He € €OMHWUM BWU3HaYaNbHUM ¢aKTopoM, WO 0OyMOBIIOE
$dOopMyBaHHS | pO3NOBCHOAXEHHSA 3abpyaHeHHA. Kno4oBy posb BigirparTb
TAKOXX rigporeosioriyHi yMoBM, 30KpeMa, rMnbuHa 3ansraHHa BOAOHOCHOMO
FOPU30HTY, SIKUA BUKOPUCTOBYETbCS HACENEHHSM SIK AXKepeno NMUTHOro
BOAOMNOCTAYaHHA; CaHITAPHO-TEXHIYHMA CTaH LWAXTHUX | TpybyacTmx
KONopOA3iB; HAABHICTb BUrPIOHUX $M, TBAPWUHHULBKMX KOMMJIEKCIB,
BiACYTHICTb CaHiTapHO-3axMCHUX 30H [1].

Pe3ynbtatyn JOCNigMeHHS AKOCTI BOOMU B axepenax
HeLeHTPani3o0BaHOro BOAONOCTA4YaHHSA HA TEPUTOPIl CiTbCbKNX HAaCeNeHMX
nyHKTiB XKXnToMmpcbKol 06nacTi, nokasanu, Wo SKiCTb BOOM 33 BMIiCTOM
HiTpaTiB He BignoBigana HopMaTnBHUM Bumoram y 60-70 % npo6. ABTopwm
NigKPeCNTb XPOHIYHUI XapaKkTep 3abpyAHEHHS, BiACYTHICTb TeHAEHUIl
00 NOKpalleHHa cuTyauil Ta HeobXigHICTb CMCTEMATUYHOIO MOHITOPUHTY
SIKOCTi NMUTHOT BOAM Yy [yKepeniax HeueHTpasi3oBaHOro BOAOMOCTA4YaHHS,
0Cco6MBO Y CiNbCbKUX HaceneHux nyHkTax [2].

Y3aranbHeHHs  pe3ynbTaTiB  HAyKOBUX  AOCAIOKEHb  LWoAo
ocobnmBocTen 3abpyQHEHHA HiTpaTaMu [XXepes HeueHTPani3oBaHoro
BOAONOCTAa4YaHHA A03BONINIIO OIATU BUCHOBKY, WO Hanbinblw ypasnnemmu
00 HiTpaTHoro 3abpyAHeHHs € NpuMBaTHI KonoasAsi Ta iHAWBIQYanbHI
CBEpOIOBUHM Yepe3 0OMeXXeHWW KOHTPONb i BIACYTHICTb CUCTEMHOrO
MOHiTOpuHry [3].

NMpobnema 3abpygHeHHs NUTHOI BOAW HiTpaTamu 30epirae cBow
aKTyanbHicTb B 6araTtbox KpaiHax cBiTy. 3oKkpema, y poborti (Ward M.H. et
al., 2018) 3a3Ha4aeTbCA, WO TPUBaAE CMOXKMUBAHHA MUTHOI BOAM, HABITb
KOJIN KOHLLEHTPALia HITPaTiB HEe NepeBULLYE YNHHI HOPMATUBU, MOXKe ByTH
acouinoBaHe 3 nNiABULWEHMMM pU3MKaMK ana  300poB's.  AHanis
pe3ynbTaTiB [OCNIO)KEeHb [03BOJIMB BUSABUTU 3B'A30K MiX BXMBAHHAM
NMUTHOI BoAW, 3abpyaHeHOol HiTpaTaMKn, Ta HECNPUATIMBUMUM HacNigKaMu
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ons 3n0poB'sa. Tak 6yno BCTaHOBNEHO, WO OKPiM MeTreMornobiHeMil icHye
TaKOX PU3NK PO3BUTKY KOJIOPEKTANIbHOro pakKy, NaTonoril WWMTOBUAHOI
3an03u Ta aedeKTiB HepBOBOI TPY6KM [4].

3abpyOHeHHs TFpPYHTOBMX BOA HIiTpaTaMW BBAXAETbCS OfHIE 3
HaNMNOLMPEHIWNX eKONOoriYHnX NnpobneM B yMoBax NOCyLWINBOro KNimMaTy
niBHiyHoro Kwutatw. 3adikcoBaHO nepeBULLEHHS [ONYCTUMOro BMICTY
HiTpaTiB, BIANOBIAHO A0 KUTAaMCbKOro HauioHaNbHOro cTaHgapTty B 5,48
pasn, WO CBigYMTb NpPO HeobXigHICTb BNPOBAAKEHHS CUCTEMATUYHOO
KOHTPONO 3abpyQHEHHA HiTpaTaMu FPyHTOBMX BOA B LbOMY PEriOHI.
BcTaHoBNEHO, L0 OCHOBHUM A)XEpesioM HaAXOOXKEeHHS HIiTPaTiB Y I'PYHTOBI
BOOM € HaAMipHe BUKOPWUCTAHHS a30THMX [J00puMB Yy CiNlbCbKOMY
rocnopapcTei. [ipHM4Yogob6yBHA AiANbHICTE B LbOMY PaMoHi NigCUNIOE
npobnemy, CTBOPIOOYN CNPUATAUBI YMOBM A5 NOLWMPEHHS 3abpyaHEHHS.
BpaxoBytouun ui obcTaBMHW, aBTOPM LOCNIAXKEHHS He PEeKOMEeHAYKTb
BWUKOPMCTOBYBATM 'PYHTOBI BOAM B AAHOMY paloHi Ans nMTHUX notpeb 6e3
nonepeaHbOl Bogoniarotosku [5].

FPYHTOBI BOAM € BaXK/IMBUM [)KEPefioM HeLeHTPani3oBaHoro
NMUTHOrO BoAoNOCTa4YaHHS 1y JluTei. B npoueci focnig)KeHHs aKocTi Boau
BWKOHYBanacb OUiHKA MIKpO6HOro Ta ximiyHoro 3abpyaHeHHs p)kepen B
Pi3HUX perioHax KpalHW. BM3Hayanucs Taki XiMiYHi NOKa3HUKK, aK: pH,
HITPUTW, HIiTpaTK, Xxnopuaun, cynbdaTm Ta NepMaHraHaTHUM iHOEKC.
Mikpob6ionoriuHnn aHaniz 6yB cnpsiMOBaHWW Ha BusBNeHHs Escherichia
coli, Enterococcus spp. Ta kKonibopMHux OGakTepin. [lpoBeneHi
OOCNIOXKEHHA O03BONUAN BUABUAM CYTTEBI BIAMIHHOCTI MiXX KapCTOBUMMM
[XXepenamu Ta [Xepenamu, WO KWUBNATbLCA [PYHTOBMMWU BOOAMW.
KapcTtoBi gxepena 6ynu 6inbw 4yTAMBUMKU 0 KONMBaHb 3abpyaHEHHS,
ToOi SK ONSA  [XKepesn, WO JXMBNATbCA nNig3eMHMMW Bopamu, 6yna
npuMTaMaHHa 6inblwa cTabiNbHICTb AKOCTI BOAW, ane NMpu LbOMY BaXXJINBY
ponb BigirpaBsanu noBepxHeBi [O)kepena 3abpyaHeHHs. Hawmsuwe
MiKkpobHe 3abpygHeHHss Oyno 3adiKCOBaHO BOCEHW Ta B3UMKY, LS
TeHAeHUis 36iranacb npu 36inbleHHI KiNnbKOCTi onadiB. ToX, NpUPOAHI
AXxepena, ocobnnBo B reosioriyHo ypasnMBUX YMOBAX, 3a3HalOTb PU3UKU
MikpobionoriyHoro 3abpygHeHHs, WO 3arpoxye 6e3neuyi MNUTHOro
BOJONOCTa4YaHHA B CiNbCbKin MicueBocTi [6].

BakTepianbHe  3abpygHeHHs  NWUTHOI  BOAM Yy  [XKepenax
HeLeHTPaNi30BaHOro BOAOMOCTA4YaHHS € TAKOX Cepro3Hoto npobnemoto B
CiNbCbKUX HaceneHux nyHktax Kwutaw. [Ona pocnig)KeHHs piBHSA
baKkTepianbHOro 3abpygHeHHs MWUTHOI BOAW B CiNbCbKi MicLEeBOCTI Ta
BUSIBIEHHA  MOXJMBUX NPUYUH nosBu BaKTepin, 3paskM Boau
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BiAbMpanmcb 3 KONoAA3iB Yy AECATU CiIbCbKUX panoHax nobnn3sy lekiny.
BctaHoBneHo, wo piBeHb 6akTepianbHOro 3abpygHeHHs BOAW 3HAYHOM
MipOl0 BU3HAYa€ETbCS TUMNOM MiA3EMHUX BOf, SIKi BUKOPUCTOBYHOTLCA ONs
notpe6 nNMTHOro BOAOMOCTAYaHHSA, rNMOMHOK CBEPASIOBUH, 1XHBOIO
repMeTM3alUiel0 Ta 3axXWULLEHICTIO BOOOHOCHOrO ropu3oHTy. lpu uboMy
3a3HayaeTbCA, WO OaKTepianbHe 3abpygHeHHs Boau 6yno BULWMM Y
HerNMboKMX KonoasA3sx, Konoasasax, Ak He Oynnm  3akpuTti, Yy
CBEpPAJIOBUHAX, SIKi He Manu Kopnycy, abo rmpno cBeppnoBuHM 6yno
HUXXYe piBHA NoBepxHi 3emni. MikpobionoriuHe 3abpyaHeHHs OXKepen
HeLeHTPani30BaHOro BOAOMOCTAYaHHS 3HAYHOK MIpOK KOpenke 3
ONM3bKICTIO A0 Cyxux TyaneTiB, TBApMHHULbKMX rocrnogapcte. Came y
TaKMX OyKepenax NUTHOT BOAMW NiCNs AOLWIB i CE30HHUX MNaBOAKIB YacTiwe
dikcyoTbcs b6aKTepii-iHOMKaTopn 3abpypoHeHHa Boau. lligkpecntoeTbes,
L0 NoBepxHeBe BOAOMNOMIMHAHHA Ta BiACYTHICTb 6ap'€pHUX NPUPOOHMUX
&inbTpiB NIACUNIOIOTL PU3NK NPOHUKHEHHS NATOreHiB y rpyHToBi Boawn [7].

Y CLLIA 3Ha4Ha YacTMHa HaceneHHs BAKOPUCTOBYE BOAY 3 NPMBATHUX
CBEpASI0BMH, TOMY MUTAHHSA 1T SKOCTI € Aiy>Ke aKTyaNbHUM. B 3B'a3Ky 3 uum,
LWUMPOKOMacWTabHi  OoCNig)KeHHs 3 MeTOoW OUiHKM SKOCTi BoAM Yy
NPMBaATHMUX CBEPAJSIOBMHAX Ta BCTAHOBJIEHHS MOXIMBUX mxKepen i
3abpyaHeHHs, 6ynu nposefaeHi y Mepinenai (CLLUA). B 4oTupbox okpyrax
wTaTy 6yno BigibpaHo Ta npoaHanizoBaHo 118 3pa3kiB BOAM Ha HAaABHICTb
MiKpob6ionoriyHMx Ta XiMiYHMX 3abpypHioBaYiB. 3aranom, SKiCTb BoAU Y
43,2% npoTecToBaHMX CBepOsIOBUH He Bignoeigana denepanbHoOMy
CTaHOAPTY AKOCTI NUTHOT BOAM, WO 6A3yeTbCSA HA CaHITapHUX HopMax. B
3B'A3KY 3 UMM nigKpecntoBanacb HeobxigHICTb NpoBeAEHHA A0OAaTKOBUX
DOoCnigKeHb NS OuiHKM daKTopiB, sSIKi BNAMBAKTbL Ha SAKICTb BoAU B
CBEPAJIOBMHAX, @ TAKOXX HABYaHHA OOMOBJIACHUKIB LWO[0 TECTYBaHHS
BOOM B CBEpAsIOBMHAX Ta IX 06CNyroByBaHHS, OCKiNbKW Le Moxe byTu
BaXXJIMBUM ANa 36epexxeHHa rpoMafcbKoro 340pos's [8].

AHani3 niTepaTypHUX g)Xepen 3a 0CTaHHi POKW CBIAYMTb NPO Te, WO
HiTpaTHe i MikpobionoriyHe 3abpyAHeHHs O)Xepesn HeueHTpPani3oBaHoOro
BOAONOCTAa4YaHHA MAE CTIMKMIN, NnowmnpeHun i baratoPakTopHMIN xapaKTep.
Monpn HasBHICTb 3HAYHOI KIiNIbKOCTI perioHasibHUX | MiXXHapoaHMX
JOCNigXeHb, npobneMa 3anuWaETbC HEAOCTaTHbO BUPILLEHOK 4Yepes
dparMeHTapHICTb MOHITOPUHIY Ta 06MeXXeHy peanidauito NpodinakTUYHUX
3axomiB. Le 3ymoBnie HeobxigHICTb noganblMX  KOMMIEKCHUX
OOCNigXKeHb | po3p0bKN ePeKTUBHUX CUCTEM YNpPaBAiHHA AKICTIO NMUTHOI
BOOM Y CifIbCbKiM MicLeBOCTi, W0 pobuTb Halwe AO0CNiAXEeHHA A0CUTb
aKTyanbHUM.
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MeTta, 3aBaaHHA Ta MeTOAMKW NPOBeAeHHs AoChimKeHb. MeToiw
npeacTtaBfeHnMX pocnigeHb Oyna po3pobka: mogudikoBaHOI MaTpuLi
Jleononbaa ana NporHo3yBaHHSA PU3KKIB HITPATHOMO i MikpobionoriyHoro
3abpyaHeHHs  [Xepen  HeueHTPaNi3oBaHOro  BOAOMOCTAYaHHA B
3anexHocTi Big yMoB QOpMyBaHHSA SAKOCTI Bogu; wabnoHy pns
BCTAHOBJIEHHA KaTeropil 06'€KTYy 3 BM3HAYE€HHSIM HEobOXiAHOro peXxumy
cnocTepeKeHb 3a CTAHOM [0CNiAXKYBaHOr0 AXXepesa 3 MeTol 3MEHLLEeHHS
PU3WNKY HITPATHOro i Mikpob6ionoriyHoro 3abpyaHeHHs.

AHani3z ctatucTMyHmMx nokasHukie 3a 2016 - 2024 pokwn, wo
XapaKTepu3yTb fKiCTb nia3eMHux Boa. CucteMaTtmsauis, obpobka, Ta
aHani3 MartepianiB OOCNIAXEHHSA 34iMCHIOBaNUCA 3a [[0MNOMOrow
ONMCOBOr0, AMHAMIYHOro Ta MOPiBHANbHOro MeToAiB. B npoueci pob6oTtun
Hag MoaudikoBaHow MaTpuuel Jleononbha BUMKOPUCTOBYBABCA MeTon,
€KCMepTHUX OLHOK.

Buknag ocHoBHOro Martepiany pocnipkeHHs. Crivkictb i
b6aratodaKTopHiCTb HiTpaTHOro Ta MikpobionoriyHoro 3abpyaHeHHs
obymMoBneHi NoegHaHHAM TFiQpoOreosoriYyHMX 0cob/MBOCTEN TepuTopin,
iIHTEHCUBHOCTI rocnofgapcbkol  AisNbHOCTI, CTaHy iHXXeHepHol
iHOPACTPYKTYpU Ta PiBHA €KOJoriYHoro KoHTtponw. [na Ykpaium us
npobnemMa Mae CUCTEMHUI XapaKTep, OCKIJIbKN 3HAYHA YaCTKa CiflbCbKOro
HaceneHHs BMKOPUCTOBYE came iHOMBIOYyanbHi oxepena
BOLOMNOCTaYaHHA, $SKi He OXOonneHi perynapHuM nabopaTopHuUM
MOHITOPUHIOM.

CaHiTapHO-TiriEHIYHUMA CTaH nNepeBaXXHOI OBiNbLWOCTI  WAXTHUX
KonopAasiB, AKMX B YKpaiHi HanivyeTbca noHad 2,1 MAH 0AUHULb, € BKPaK
He3adoBifIbHMM 4epe3 LWMpPOKOoMacwTabHe 6OaKTepianbHe W XiMiyHe
3abpyaHeHHs nia3eMHMX BOA, BHACNIAOK rocnogapcbkol gisnbHocTi. Mig
4ac  BMKOHaHHSA nacnopTusauii  gxxepen HeLeHTpani3oBaHoOro
BOAONOCTa4YaHHA, y BoAi DiNblwOoCTi 06CTEXKEHUX WAXTHMX KOMoAa3iB Ta
baraTb0x CBepAJsIOBUH BUSIBNEHO TaKi Hebe3neyHi 3abpypgHiooBadi, SK
HITPUTK, HITPaTW, a30T aMOHIMHMW, BMICT AKUX Yy 3-5, a B OoKpemux
Bunagkax — y 40-50 pasis, nepeBuiwyBanu [onyctuMi HopMn. 3Ha4YHO
nownpeHe TaKoX OaKTepianbHe M opraHiyHe 3abpyAHeHHS Nig3eMHUX
BO, SIKi € O)KepenoM HeueHTpPani3oBaHOro BoA0OMNOCTa4YaHHSA B CillbCbKil
MicLLeBOCTi.

Tox, MOXKHa CTBEpPAXYBaTH, WO 3abe3neyeHHs HaceneHHa NUTHO
BOOOI i3 HeUEeHTpani3oBaHWX [O)Kepen BOAONOCTaYaHHA € HanbinbL
npo6neMHMM B KpaiHi. CinbCbKe HaceneHHs CNOXMBA€E BOAY 3 KONOOA3IB
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Ta iHOMBIAyanbHUX CBEepPAsIOBMH, $Ki, Y NepeBaXHin 6inbwocTi,

3HaxoOsATbCS Y HE33a[0BIIbHOMY TEXHIYHOMY Ta caHiTapHOMY cTaHi [9].
HiTpaTHe 3abpyaoHeHHs nig3eMHUX BOA4 NOB'Si3aHe MNepeBa*kHO 3
IHTEHCMBHMM 3aCTOCYBaHHAM MiHepanbHUX [06pUB, HepauioHaNbHUM
36epiraHHAM rHo, GYHKLIOHYBAaHHAM BUTPIOHMX IM | NTOKaNIbHUX CUCTEM
KaHanisauil. Bucoka Mo6GINbHICTb HITPAT-iOHIB y FpyHTOBOMY npodini
3yMOBJIHOE IX WBUAKY Mirpauito Ao BOAOHOCHUX FOPM30HTIB, WO CTBOPHE
PU3MKU XPOHIYHOrO BMJIMBY HA OPraHiaM IOOMHW, 30KpPEMa PO3BUTKY
meTreMornobiHemil y giteM Ta iHWKMX nopyweHb 3gopos’'s. Ocobnuey
Heb6e3neKy CTAaHOBUTb TPUBAJINI XapaKTep TaKoro 3abpyAHEHHS, OCKINIbKK

npoLecn CaMooYULLEeHHS Nig3eMHUX BOA Bif HITPATIB € 0OMEXXeHUMM.
HanBuwi KOHUeHTpauil HiTpaTiB XapaKTepHi ANS BOOM LUAXTHUX
KON0oAA3iB i3 He3HayHo rnmbuHoto 3anaraHHa (1,5-6 M), WO 3[INCHI0Tb
B0A03abip i3 noBepxHeBMX BOAOHOCHWUX ropu3oHTIB. [1po niaBULEHUN
HITPATHUN GOH Y IPYHTOBMX BOA4AX TAKOX CBiAYNTb HASIBHICTb OpPraHiyHmX
CNONYyK, sIKi 3a3Hanu 6ioxiMiYHNX NepeTBOPEHb Bif, aMOHIMHOI 10 HITPATHOI
dopmMn. EkcnepumeHTanbHi paHi  PiBHeHcbkoro o6nacHoro LKIIX,
npeactasneHi y Tabnuui 1, nigTBepaXyTb 3aranbHi TeHAEHLUIT i CBiAYaTb
npo 6aratopa3oBe nepeBuieHHa K HiTpaTiB y BoAi WaxTHUX KONOOA3IB.
Tabnuuga 1
MNepeBunweHHa OK 3a BMICTOM HiTpaTiB y BOAI LWAXTHMX KONOAA3IB

no HaceneHux NyHKTax PiBHeHcbKol o6nacTi, 2024 p.
(3a paHnMm PiBHeHcbKoro o6nacHoro LIKMX)

Ne Micue Binbopy npo6 BusHauyeHHs lNepeBuLLEHHS

BMiCTy HiTpari., rAK, pasie [10]
mr/om®
Bapacbkui panoH, 3apiyHeHcbka TI

1. | c. MyTBuus 126,1-133,5 2,5-2,7

2. | c. HoBopiunus 126,0 2,5

3. | c.IBaHumnui 116,7 2,3

4. | c. BuuiBka 128,8 2,6

5. | c. HeHbKoBWMUI 110,1 2,2

6. | c.MNepekanns 125,7 2,5

7. | c-we 3apiyHe 124,4 2,4

8. | c. bopose 127,3 2,5

9. | c. CepHukn 128,2 2,6

Bapacbkuu panoH, JlokHuubka TI

10. | c. JlokHuusa 125,8 2,5

11. | c. KytuH 131,6 2,6

12. | c. Kyxue 126,1 2,5
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NPOAOBXEeHHS Tabn. 1

Ly6eHcbkuin panoH, KosuHebka TI

13. | c. 3apidHe | 74,25-96,46 | 1,5-1,9
Ly6eHcbKui paroH, Bapkosuubka Tl
14. | c. KBiTHeBe 139,32 2,8
15. | c. O3epsaHu 117,9 2,3
CapHeHcbkun panoH, CapHeHcbka Tl
16. | c. JllobnkoBuui 68,6-89,7 1,4-1,8
17. | c. OpniBka 105,0 2,1
18. | M. CapHu 64,7-98,6 1,3-1,97
CapHeHcbKkui paroH, CtenaHcbka Tl
19. | c-we CtenaHb 66,4-142,6 1,3-2,85
20. | ¢. Ky3bMiBKa 162,0 3,2
CapHeHcbKui panoH, Bupiscbka TI'
21. | c. Bupmu 63,8-106,3 1,3-2,1
22. | c. fAcHoripka 53,2-83,3 1,06-1,7
PiBHeHCcbkun panoH, Kopeubka Tl
23. | c. HoBui Kopeub 100,8-118,6 2,0-2,4
24. | c. Kopuctb 91,5-135,6 1,8-2,7
PiBHeHcbkuM panoH, Koctoninbcbka Tl
25. | c. Mickis 81,6 1,6
26. | M. KocTtonine 62,2 1,2
PiBHeHCbKMM panoH, depaxHeHcbka TI
27. | c. Xunbxa | 57,7-88,2 | 1,1-1,76
PiBHeHcbkuM paroH, OnekcaHgpincobka TI
28. | c. Bonowkwu 74,4 1,46
29. | c. OnekcaHapis 75,3 1,5
PiBHeHCbkuI panoH, MNowaHcbka TI
30. | ¢. KpacHocinns 2731 5,46
31. | ¢. Kypo3BaHu 343,3 6,8
32. | c. Pycuens 386,1 7,7
33. | ¢. ManaTtuH 233,5-265,8 4,7-5,3
34. | c. MyctomMuTyn 73,3-154,2 2,3-3,1
35. | ¢. CuMoHiB 145,8 2,9
36. | c. BoBkywiB 262,7 5,25
37. | c. Qpo3giB 517.,5 10,3
38. | ¢. ButkiB 648,2 12,9
PiBHeHCbKuM panoH, babuHcbka TI
39. | c. Joporobyx 200,5 4,0
40. | c. bBabuH 2274 4,5
41. | c. PacHukn 195,8 3,9
PieHeHCbKkUIM panoH, KnesaHcbka Tl
42. | c. Yravwe | 127,0 | 2,5
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Y3aranbHeHHs pe3ynbTaTiB 4OCNIOKEHHS AKOCTi BOAW NOKA3ano, LWo
B OiNbWOCTIi aAMiHICTpAaTUBHMX panoHiB obnacti nepeBuweHHs OK 3a
BMICTOM HIiTpaTiB B HEUEHTpani3oBaHMX [Axepenax Ma€ CUCTEMHUN
XapakTep i 3yMoBneHe 30KpeMa, O6e3KOHTPOJIbHMM 3aCTOCYBaHHAM
OpPraHiyHMX | MiHepanbHUX [OBPUB SK Yy CiIbCbKOrocnogapCcbKux
NiANPMEMCTBAX, TaK i B NPMBATHUX JOMOrOCNoaapcTBax.

MNepeBuweHHa K 3a BMiCTOM HiTpaTiB cnocTepiraeTbca B YCiX
OOCNIOXKEHUX WAXTHUX Konoasa3ssax. Haneuwin piBeHb 3abpygHEHHA BoAM
3adikcoBaHo B Mexax [owaHcbkoi TI, PiBHEHCBKOro panoHxy.

Mikpob6ionoriuHe 3abpygHeHHs [)Kepen HeueHTpani3oBaHoro
BOLONOCTa4aHHA MNOB'A3YIOTb 3 MOPYLIEHHAM CaHITapHUX BMMOr [0 iX
PO3MilLleHHA Ta eKcnayaTauil, ONM3bKICTIO [0 NOTEeHUINHUX [Kepen
deKkanbHOro 3abpyaHeHHs, a TaKOX HeAOCTAaTHIM piBHEM CaHiTapHoI
KynbTypu HaceneHHs. [oTpannsHHS y BoAy NaTOreHHUX MiKpPOOpPraHi3miB
(BakTepin, BipyciB, HAMNPOCTILLMX) CTBOPIOE peasibHY 3arpo3y BUHUKHEHHS
iHOEKUiNHNX 3axXBOPIOBAHb Ta CManaxiB BOAHO-HITPATHOI M KWULIKOBOI
natonorii. Ha cborogHi BUAINAKTL AOBa OCHOBHI  MexaHi3Mu
MikpobionoriyHoro 3abpyaHeHHs NiA3eMHUX BOA Y MeXaxX BOOOHOCHMX
FOPU30HTIB.

Mepwunin noB'A3aHUM i3 BEPTUKANBbHOK Mirpaui€ld MiKpoopraHiaMie
pa3oM i3 cybcTpaTtaMu 3 NoBepXxHi IPyHTY AoHM3y. lig yac iHdinbTpauil
3abpyaHI0OYi areHT NPOXOAsATb Kpi3b FPYHTOBMI Npodinb i nigcTunatoui
nopoan, e nig BnAuMBOM &i3MYHMX, XiMiYHMX i 6ionoriyHMx npoueciB
BiAOYBAETLCA iICTOTHE 3HMXEHHSA TX KOHUeHTpauil. BctaHoBneHo, wWwo wap
'PYHTY TOBWMHOK 6nm3bko 0,4 M 3patHui 3aTpumyBatn pgo 90 %
baKkTepianbHOI Macu. 3a YMOB UINICHOCTI FPyHTOBOro MNOKPMUBY Ta
OLHOPIQHOCTI NiACTMNAYMX NOPIL MAaKCUMabHA MMNMOMHA NPOHUKHEHHS
DaKTepin yHacnigok BepTUKanbHOI ¢inbTpauil 3a3BMYan He NepeBULLYE 4—
5 M.

Opyrnn MexaHi3M 3abpygHEHHS NOB'SAI3aHMW i3 MPOHMKHEHHSM
MiKpoopraHiamiB 6e3nocepegHbo 4Yyepe3 BoA03abipHi cnopygou y pasi ix
HEHaNieXXHOro BCTAHOBJIEHHS, MOPYLEeHb nNpaBwun eKkcnayartauil abo
HEeOOTPMMAHHSA BUMOP 30H CaAHITApHOI OXOPOHW. Y TaKuUx CcuTyauisx
NoripweHHs SKOCTi BoAW BiAOyBa€eTbCA WBUOKO, OAHAK MNiCNS BUABJNIEHHS
mxepena npobnema Moxe 6yTn onepaTUBHO NloKanisoeaHa [9].

CyTTeBa 4acTKa BigXuneHb SAKOCTIi BoAM 3a MiKpob6ionoriyHnmm
MOKAa3HMKAMM XxapaKTepHa caMe [fs HeueHTpani3oBaHuMX pxxepen
BOOONOCTa4YaHHA. Y BOOHOMY CepefoBuML KOMOAS3iB Ta iHWMX
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iHOMBIQYanbHMX BOA03ab0piB MOXKAMBUIMA PO3BUTOK NATOreHHUX 6akTepin
i BipyciB, fIKi 30aTHi CNPUYNHATY iIHDEKUINHI 3aXBOPIOBAHHS.

[aHi wopno HeBiANOBIQHOCTI SIKOCTI BOAWM i3 HeLeHTpani3oBaHUX
O)Kepen BOOONOCTa4YaHHA 3a MiKpPo6ionNoriYyHMMKM nokasHMkamu B 15-Tu
paroHax obnacTi, a Takox MicTax PiBHe Ta Bapaw npeacTtasneHi y Tabnuui
2. Cnig 3a3HauuTtn, wo 3rigHo 3 [ocTtaHoBot BepxoBHoi Pagn YkpaiHu
«Mpo yTBOpeHHA Ta nikeigauito panoHie» (N2 807-1X Big 17.07.2020) Ha
Teputopil  PiBHeHcbKol  obnacTi 6yno cdopMoBaHO  4OTUPM
aaMiHicTpaTMBHUX pavoHn (Bapacbkuit, PiBHeHcbkuit, [y6eHCbKuUN,
CapHeHcbkuit). Ins 3py4HOCTi Ta 3a6e3neyeHHs MOXKJIMBOCTI KOPEKTHOTrO
aHani3y i NOpIiBHAHHS pe3ynbTaTiB AO0C/iAXeHb SAKOCTIi NMUTHOI BoAM B
PiBHeHcbKin obnacTi, aKki 6ynun npoBegeHi noymHatoum 3 2020 poky i
pe3ynbTaTiB 6araTopiyHMX pocnigXeHb, BUKOHaHux y nepiog 3 2001 no
2019 pokn, BUKOPUCTOBYETbLCSA CTAapPM NOAIN HA agMiHICTPATMBHI panoHu.

AHani3z i obpobka paHuMx Tabnuui OO3BOAMAM HaM BCTAaHOBUTM
3aranbHi TeHpeHUil ¢opMyBaHHS MikpobionoriyHoro 3abpyoHEeHHs Ha
Teputopil PiBHeHcbKol obnacTti. Ha pucyHky 1 npeactaBneHo rpadik
HeBiQNOBIAHOCTI AKOCTI NUTHOT BOAM 33 MiKPO6ioNOriYHMMM NOKAa3HUKAMM
i3 HeueHTpanizoBaHux p)kepen y PiBHeHcbKin obnacti 3a 2016-2024
poku. Ha oci opaMHaT BigKnagaBca cepefHbOPiYHMNA BiACOTOK KiNIbKOCTI
npob6 Boawn, SKiCTb AKOI, He BiANOBigana HOPMAaTUBHUM BUMOTaM.
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Pwuc. 1. BiacoTok HeBiANOBIAHOCTI AKOCTi NMTHOT BOAM 3a MiKpobionoriyHUMM
nokasHWKaMu (cepeqHbOPIYHI 3HaUEHHSA) i3 HeLeHTpai3oBaHUX oxXepen y
PiBHeHcbKin obnacTi 3a 2016-2024 pp.
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Ons BupiweHHs npobnemMn 3abe3neyeHHss HACeNeHHS MUTHOH
BOOOlO, SKICTb KOl BigMnoBiAAE HOPMATMBHUM BWMMOram, HeobxigHo
30iNCHUTU OUiIHIOBAHHA PU3NKIB MOXINBOro 3abpygHEHHs nNia3eMHUX
BOAOHOCHMX LWAPIB, WO BUKOPUCTOBYHOTLCS Ci/iIbCbKUMWU MELLKAHUSAMU K
J)Xepena nNUTHOro BOAOMNOCTAYaHHA. 3anponoHoBaHa HaMuM MeToOuMKa
BWU3HAYEHHS PU3UKIB, NOB'A3aHNX i3 BUKOPUCTAHHAM LLEHTPaNi30BaHUX i
HeLeHTpani3oBaHMX CMCTEM BOAOMNOCTAaYaHHSA (Ha npuknagi PiBHeHCbKOI
obnacTi), rpyHTYETbCA Ha 3acafax PU3UK-OPIEHTOBAHOro migxody Ta
nepenbayae noetanHy peanisauito B3aeMonoB'a3aHux npouenyp [9].
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HeBignoBigHiCTb AKOCTI BOAM i3 HELLEHTPaNi30BaHUX AXKepesa BOAONOCTa4YaHHs
3a Mikpo6ioforiYHMMKM NnokasHuKamm, % (3a gaHuMm PisHeHcbKoro o6nacHoro LIKMX)

Tabnuuga 2

Ne Paiionm HeBignoBigHicTb AKOCTi BOAW No poKax,%

3/n 2016 2017 2018 2019 2020 2021 2022 2023 2024
1. BepesHiBcbKUn 10,39 12,12 19,0 4,8 0 0 10,1 27,9
2. Bonogumupeubkni 58,0 50,0 22,92 20,0 0 68,8 69,2 37,5 52,9
3. lMowaHCbKUN 70,0 50,0 86,11 77,8 100 94,4 60,0 71,4 84,8
4. | lybeHcbKum 33,3 36,11 22,44 41,8 20,0 40,0 50,0 19,0 29,5
5. | OybpoBuubKui 1,0 2,33 7,14 11,0 53 4,1 11,1 11,8 1,8

6. 3apivYHEeHCbKUM 53 22,58 17,89 11,1 20,0 34,0 39,5 38,5 16,4
7. 30016YHIBCbKUN 53,3 33,33 22,53 21,4 66,7 67,0 75,0 100 50,0
8. KocTtoninbcbKkui 64,4 45,45 55,22 70,6 71,2 34,8 51,4 47,7 42,1

9. KopeubKkui 32,6 41,74 24,11 29,5 21,4 16,9 16,9 18,5 14,9
10. | MAunHiBCbKMI 23,0 41,67 26,67 - 50,0 0 0 - 5,4

11. | OcTpo3bKui 66,6 62,32 44,05 65,8 42,9 60,7 46,7 45,9 45,2
12. | PapmMBuniBCbKUin 4,7 25,2 19,3 15,6 9,5 5,9 12,5 1,7 1,8

13. | PiBHEHCbKUI - 22,53 20,0 27,3 42,0 37,5 0 91,7 50,0
14. | POKUTHIBCbKUM 22,6 31,45 11,24 10,0 12,6 8,5 20,7 21,5 29,8
15. | CapHeHCbKum 66,7 38,98 50,82 95,0 100 62,5 76,5 53,3 100
16. | M. PiBHe 17,33 7,14

17. | M. Bapaw 40,0 29,4 100 80,0 83,3

131



Cepia «CinbcbKorocnogapcbKi HayKu» ISSN 2306-5478
Bunyck 1(113) 2026 p.

MNepwunn etan nepepbayae ipeHTUdIKaLIO NOTEHUIMHUX Hebe3nek,
O [OAE MOXKJ/IMBICTb BCTAHOBUTU KJTHOHOBI YUMHHUKWN PU3MKY, Cepen KUX
NPoBiAHE 3HAYEHHS MalTb MOKA3HUKU SIKOCTI BOAM, TEXHIYHWW CTaH i
CaHiTapHe YTpMMaHHS [O)Xepes BOAOMNOCTaYaHHSA, a TaKoX ocobnusocTi
3aCTOCOBAHMX TEXHOJOTIM OUYULLEHHS Ta NiIAFOTOBKM BOOM.

Opyrnn etan nonarae y npoBedeHHi nornnbneHoro aHanisy Ta
KiNbKICHOMY BW3HA4YeHHi PIBHS BCTAHOBMEHUX PU3UKIB. 3aKIOYHUM
eTanoM € GopMyBaHHSA Ta BMNPOBAAXKEHHS KOMMJIEKCY YNPaBiHCbKUX i
TeXHIYHUX 3ax0f4iB, CMIPSAMOBAHMX HA MiHiMi3auUito ab0 NOBHE YCYHEHHS
BUABNEHUX pu3unKiB. Peanizauis Takux 3axodiB € HeobxigHOK YyMOBOH
NigBULEHHA ePeKTUBHOCTI PYHKLIOHYBAHHSA CUCTEM BOAOMOCTA4YaHHS Ha
JIOKaNbHOMY i perioHasIibHOMY pPiBHSX.

[Ona HeueHTpanizoBaHWx cucTeM BofAo3abe3neyeHHs HaceneHHs
HanbiNbW TUNOBUMU € PU3NKKU, NOB'A3aHI 3 HEQOTPMMAHHSAM CaHITApPHUX
HOpM nig 4ac BubGoOpy Micus po3TallyBaHHA Ta 06naWTyBaHHA $K
rpoMapCbkmMx, TaK | npuBaTHMX KonogssiB. [lopyweHHs 3a3Bu4Yan
3yMOBJieHi OGNU3bKICTIO [p)Kepen BOAM 00 MNOTEHUIMHUX ocepenkis
3abpyaHeHHss — BUrpibHMX sM, HapBIpPHUX TyaneTiB, KaHanisauiMHUX
MepeX, 00'EKTIB YTPUMaHHSA Xynobu, MOKMHYTUX LWAXTHUX KONopAasis, a
TAKOX BIACYTHICTIO HaneXHo 06MalTOBaHUX CaHITapPHO-3aXMCHUX 30H
HaBKOJ10 BOA03abipHMX cnopya.

OkpeMy npobneMy CTaHOBUTb HEBIANOBIAHICTb MOKA3HMKIB SIKOCTI
NMUTHOI BOAM BCTAHOBNEHUM FiFi€EHIYHUM HOPMATMBaM. MpoeTbes nepegycim
NPo nepeBULLEHHS MIKPO6IONOriYHMX NOKA3HMKIB, KOHLUEHTPaLin HiTpaTiB
Ta OKpPeMuX XiMiYHUX KOMMNOHEHTIB (30kpeMa ¢Topy, oay, MarHito, 3anisa),
a TaKOX NpO BiAXWNEHHS 3a napameTpaMy 3aranbHOl >KOPCTKOCTI 1
JIY>KHOCTI.

BusBneHHsa npuymH Takol HEBIANOBIQHOCTI NOTPebye BCTAHOB/IEHHS
3aKOHOMIpHOCTEN nepebiry NPUPOAHUX i TEXHOMeHHUX MpoueciB, Lo
BW3HA4YalOTb MOLIMPEHHSs, Mirpauito Ta TpaHcpopMauito 3abpyaHIOUYMX
PEeYOBWUH Yy OOBKINNI Ta IXHIM BNAMB Ha SIKICHMM cknag Bogu. Y UbOMY
KOHTEKCTi ocobnunBoi Barn HabyBa€ eKONOTiYHMMA MOHITOPUHI, 30KpeMa
NOro NPOrHOCTUYHA PYHKLIA, AKA [O3BONSE OLIHUTU TEHOEHLIT Ta MOXJIUBI
CUeHapii po3BUTKY 3a3Ha4eHNX NpoLeciB.

B 3B'A3Ky 3 UMM BaX/IMBO MATU LOCTAaTHbO HALIMHUW iHCTPYMEHT,
AKIN  O03BONMUTL  3AINCHUTM MNPOrHO3yBaHHA PU3MKY HITPATHOro i
MiKpob6ionoriyHoro 3abpygHeHHs KOXXHOro A)kepena HeLeHTpani3oBaHoro
BOLOMNOCTAa4YaHHA B CiNIbCbKMX HAcesieHUX NMYHKTAX, @ TAKOXX BCTaHOBUTHU
KaTeropito 06'eKTy, AKMI BCTAHOBJETLCS B 3aN1€XKHOCTI Bif, PiBHSA PU3NKY
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3abpyaHeHHs. Lle B nepwy 4epry CTOCYETbCA LWAXTHUX i TpybyacTux
Konoasasis.

BapTto 3as3HaunTtu, wo 6yab-sikKi NPOrHO3M MakTb IMOBIPHICHUN
XapaKTep, OCKiNbKM 0a3ylTbCA HA aHanisi pgaHux npo CTaH
HAaBKOJIMLIHBOIO NPMPOLAHOIr0 CEPEeAOBULLA K Y MOTOYHUI Nepiof, TaK i B
PeTpOCNeKTUBI.

AKicTb nig3eMHMX BOA, SKi BUKOPUCTOBYKTbHCA K Oxepena
HEeUeHTPani3oBaHOro  BOAOMOCTAYaHHA Yy  CiNbCbKin MicLLeBOCTi
$OpMy€ETLCS Nig BMNAMBOM MPUPOAHMX | aHTponoreHHuUx d¢akrtopie. Ha
CbOrogHilWHIN pgeHb 3abpyQHEHHA HaBKOJIMWHLOIO CepenoBuLLa,
30KpeMa, BOOHMX O06'EKTIB KOHTPOJIIOETHCA KOHTAKTHUMW MeToOaMMu
(NnpsMMMK), ane npakTUKa OEMOHCTPYE MOXMBICTb | edeKTMBHICTb
BMKOPUCTAHHA HENpsaMuUX MeToAiB. [1ns NporHo3y HacnigKie BNAMBY LMX
baKTopiB  BMKOPUCTOBYHOTb  METOAM  CUCTEMHOro  aHanisy, Lo
NpeacTaBfeHi TakKMMW OCHOBHUMM rpynaMu: MeToau eKcTpanonsuii,
MeToAu MOAEs0BaHHS Ta MeToA eKCMnepTHUX ouiHoK [11].

IOns nporHo3yBaHHSA PU3WNKIB HITpAaTHOro i MikpobionoriyHoro
3abpyaHeHHs  [Xepen  HeueHTPaNi3oBaHOro  BOAOMOCTAYaHHA B
3aNeXHocTi Big yMoB ¢$OpMYyBaHHA SIKOCTi BOOM, HAaMM 3anpomnoHOBaHO
moaundikoBaHy MaTpuut Jleononbga. lNpu uboMy Oynn BUKOPUCTAHI
nigxonu, 3anponoHoBaHi Ans nobynoBu MaTpuui, NPU3HAYeHOT AN OLIHKK
BMNJIMBY Ha KOMNOHEHTU NiMHoeKkocucTeM [10].

MaTtpuua Jleononboa npeacTtaBns€e cobo KOHTPONbHUM nepenik
NOKA3HWKIB, AKMI BiJ0OpParKa€ B3aEMO3B'A3KN TUNY «NPUYMHA-HACTIAKN»
Ta BogHoYac € gkepenoM iHbopMauil Npo pe3ynbTaTu Ui€l B3aemogii. B
npoueci pobotn 3 moamdikoBaHot MaTpuueto Jleononbpa oNs OUIHKK
yMOB GOpPMYBaHHS AKOCTIi BOAWM Yy TPyb4acTMX | LWIAXTHMX KONOASA3AX
BMKOPUCTOBYETLCS METOL EKCNEPTHUX OLiHOK (Tabn. 3).

Y OCanlliH 2.2.4-171-10 npenctaBneHo 6naHk gns opopMieHHs
«CaHiTapHMX NacnopTiB Ha HELLeHTPani3oBaHi A)Xkepena BoAONOCTa4YaHHS»
[11]. Npn popmMyBaHHi MoaudikoBaHoi MaTpuuli Jleononbaa ANA OUIHKK
yMOB GOpPMYBaHHS AKOCTIi BOAWM Yy TPyb4acTMX | LWIAXTHMX KONOASA3AX
BUKOPMUCTAHI MOKAa3HWKKM NpeacTaBfeHi B LbOMY [OKYMeHTi. AHani3
pe3ynbTaTiB [OCNIAXKEeHb A03BOJISE CTBEPAXKYBATH, LLO PiBEHb HITPATHOMO
Ta MikpobionoriyHoro 3abpyAHEeHHs [O)Kepen HeueHTpani3oBaHoro
BOLONOCTa4aHHS, 3HAYHO Mipot 06YMOBIOETLCSA CaHITAPHO-TEXHIYHUM
CTaHOM [A)Kepesia, @ TAKOX XapaKTepoM Ta iIHTEHCUBHICTIO rocnoAapcbKoi
DiSANbHOCTI HACENEHHS Ha NpUNernmMx TepuTopiax.
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Po6ota 3 MaTtpuuet Jleononbga p[Ns NPOrHO3yBaHHA PU3MKIB
HiTPaTHOro i Mikpob6ionoriyHoro 3abpyAHeHHs Tpyb4acTMX Ta LWAXTHUX
KonopasiB nepenbayvac HACTYMNHI KPOKMU:

1. Y KOXHil KNITUHI MaTpuLi NPOCTaBUTU iIHTEHCUBHICTb BNAMUBY ()
Ha 06'eKT BNAMBY. IHTEHCUBHICTb BNINBY OLIHIOETLCA 3a WKanoto Big 0 go
3-x 6anis.

2. Po3paxyBaTtu 3HauuMMicTb (y;) KOXKHOMO 3 BNAMBIB 32 pOpMynoLo:

y, =100/ (1)

A€ M — KiNIbKICTb 3HAUYLLMX KOMIPOK Y MaTpuui, ¥y akux w # 0
3. Po3paxyBatu 3aransHy cuny snausy (/):

=32 o (2)

Y 3anponoHoBaHin Hamm mMoamdikauil mMaTtpuui Jleononbaa,
NPM3Ha4YeHin [na nNpoOrHo3yBaHHA HITpPATHOro i MikpobionoriyHoro
3abpyaHeHHs Tpyb4yacTUX Ta LWAXTHUX KONoAA3iB, KiNbKiCTb 3HAUYMMUX
kKoMipok — 100. B Hux BigoOpakaeTbCa HASBHICTb 3B'SI3KY «BMJNB —
HacNigKW» 3a LWKanok OUIHKW iIHTEHCUMBHOCTI BMNJAMBY Ha OO0CNigXKyBaHe
oxepeno. B KOXHY KOMipKy BHOCWUTbCS 3HA4YeHHS, WO XapaKTepuaye
iHTEHCMBHICTb BNAMBY: «0» 6aniB — BNAMB BiACYTHIN; «1» B6an — cnabkumn
BNAMB; «2» 6ann — cepepHin BNamB; «3» 6ann — cUNbHUA BNAUB, Oani
PO3PaxoBYETHLCA 3HAYUMICTb BCiX BMIMBIB Ta 3arasibHy CUNy BMJIUBY.

AHani3 pe3ynbTaTiB NPOrHO3yBaHHA [03BOJISE BCTAHOBUTU YNHHUKMN,
AIKi 06yMOBIOIOTb PU3NKM POPMYBAHHS | PO3NOBCIOOXKEHHS HITPATHOMO Ta
MikpobionoriyHoro 3abpygHeHHs ONs  KOXHOro  [OCAigXXyBaHoOro
oxepena.

Mpn eKkcnepTHOMY OUiHIOBaHHI  BNAMBIB, WO 00YMOBNKIOTb
IHTEHCMBHICTb Ta  NOWMPEHHA  HiTpaTHOro i  MikpobionoriyHoro
3abpyaHeHHsl, OTpMMaHi B pe3ynbTaTi pPO3PaAXyHKIB MaKCUManbHi
3Ha4yeHHs cyM 6aniB y ctoBbUSX, BigNOBIAAOTb HANBINbLI CYTTEBUM 3 HUX.
MakcuManbHi OTpUMaHi 3HavyeHHs cyM 6aniB y CTpoKax BignNoBiAakTb
NOKa3HWKaM, aKi € Haumbinbw 4YyTnMBMMM B YyMOBax ¢GOPMYBaAHHS
HITPATHOro Ta MiKkpobionoriYyHoro 3abpygHEHHA Y KOHKPETHOMY aKeperi
HeLeHTpani3oBaHoro BogonocrayaHHa (taén. 3).
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Tabnuuga 3

LLIabnoH MaTpuui Jleononbaa ANns NPOrHo3yBaHHS PU3UKIB HITPATHOIO | MiKpo6ionoriyHoro 3abpyaHEHHS axepen
HeLeHTPani30BaHOro BOAONOCTaYaHHA (Tpy64YacTMX Ta LWAXTHUX KoJloas3iB)

MoKa3HuMKM, LWo
BMN/INBAlOTbL Ha
3abpyaHeHHs Boau

Bnnueu Ta Hacnigku

3abpyaHeHHs

BofOHOCHWIA FOPU3OHT

TexHiYHuK cTaH

locnopapcbka AisNbHICTD

asot
HITpaTHUA

MikpobGion.
NoKa3HUKN

rmnbuHa
3anaraHHa

3aXMLLEHICTb

HasABHICTb
«3aMKa»

BigBedeHHSA
CTOKY

HaBic

pinns

caj,
ropog

Bigxoou

Ta iHWi

\mKepe-
na

YTPUMaHHA
Xypooum

3abpyaHeHHs

Q30T HiTpaTHUN

MiKpobionoriyHi
NOKAa3HUKM

BoaoHOCHUI rOPU3OHT

rnMbuHa 3ansraHHs

3aXMLLEHICTb

TexHiYHUM cTaH

HasBHICTb «3aMKa»

BigBeOeHHS CTOKY

HaBic/orosoBoK*

Focnopapcbka pianb

HIiCTb

pinns

capg, ropog

YyTPUMaHHs Xynobu

BiAXoam Ta
iHWi oxepena
3abpyaHeHHs

3aranbHa cuna
snauey, |

*HasBHICTb HaBiCy BPaxOBYEThbCA NPV AOCAIMKEHHI LWIaXTHUX KONOAA3IB; yNaWTyBaHHS Orof0BKY — Tpy6uacTux Konoassis.
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Ha 6a3i ™Martpuui Jleononbpa pnss nNPOrHo3yBaHHA PU3UKIB
HiTPaTHOro i MiKkpobionoriyHoro 3abpyaHeHHs oxepen
HeLeHTPani30BaHOro BOA4OMNOCTa4aHHA HaMu po3pobneHunn wabnoH gns
BWU3HAYEHHS KaTeropii 06'€KTY, SKMN BCTAHOBJIOETLCA B 3aJIEXKHOCTI Bif,
PiBHSA pu3unKy (Tabn. 4). Kateropia 06'eKTy BU3HAYa€E HEOBXiOHMIA peXKUM
cnocTepeXKeHb 3a CTAHOM A0CiAXKYBaHOr0 AXepesa 3 MeTol 3MEHLLEeHHS
PU3WKY HiTpaTHOro i Mikpob6ionoriyHoro 3abpygHeHHs nig3eMHUX
BOJOHOCHMX rOPM30HTIB. 3a CyMO 6aniB y CTOBMUSAX i CTPOKAX, HABEAEHMUX
B Tabnuui 4, BWKOPWUCTOBYKOYM 3aAMPOMOHOBAHY HaMu  LWKany,
npeacraBneHy y tabnuui 5, pocnigXyBaHum o06’'eKT MOXHa BigHeCTU [0
BiANOBiIQHOI KaTeropil.

Tabnuuga 5
LLikana ana Bu3Ha4yeHHs KaTteropii 06'exkTy (mpxepena
HeLeHTPani30BaHOro BOAOMNOCTAa4YaHHA) 3 ypaxyBaHHAM PU3MKIB
HiTpaTHOro i MikpobionoriyHoro 3abpyaHeHHs

Kareropis 3Ha4vyeHHs cymu banis PiBeHb pu3unKy 3abpyagHeHHs
00'eKTY
I 210 - 300 BUCOKUI
Il 110 - 200 cepenHin
[l 0-100 HU3bKUI
YnpaBniHHA pu3nkamu HiITPaTHOro [ MiKpobionoriyHoro

3abpyoHeHHSs OXepena HeueHTPani3oBaHOro BOAOMNOCTa4aHHA 6a3yeTbea
Ha pe3ysibTaTaX MOHITOPMHIY M OXOMJIKE 06rPYHTYBaHHS Ta 3abe3ne4YeHHs
POBIT 3 YCYHEHHSI KOHKPETHUX YNHHUKIB PUBNKY.

3aranbHi peKoMeHAauil WoA0 3HUXKEHHS PiBHS PU3UKIB BKHOYAKOTh:
nacnopTu3auitlo Ta CTBOPEHHA iHPopMaLiHOl 6a3M [aHMX eKONOoriYHoro
CTaHy [Xepen BOAOMOCTAYAHHA CiIbCbKMX HACENIEHUX MNYHKTIB;
3aCTOCYBaHHS NepecyBHUX JIOKANIbHUX YCTAaHOBKW 3 OOOYMLLEHHS BOAM;
BUKOPUCTAHHA 3acobiB Ae3vHeKUil o 3He3apaXKeHHs BoOM OXKepen
OeueHTpani3oBaHOro BoAONOCTa4YaHHS; KOHTPOsb 338 AOTPUMAHHAM YMOB
po3TallyBaHHA W  o6nawTyBaHHSA  [OXepen  OeueHTPani3oBaHoOro
BogonoctavyaHHa 3rigHo 3 OCMiH 2.2.4-171-10; peani3auito BigoM4oro
nabopaToOpHOro KOHTPOJIKD SKOCTi BOAW; KOHTPOAb 3a [AXKepenamu
3abpyoHEHHS WAXTHUX KOMOOA3IB; 3HELKOAXKEHHSA AXKepesn MONTaHTIB;
NMOCUIEHHS KOHTPOJIO 33 [AOTPUMMAHHAM pernamMeHTiB 3aCTOCYBaHHS
3acobiB 3axUCTy POCAMH, MiHEpPanbHUX [06pwMB; BiAGIP Ta AOCNIAXKEHHS
npo6 Boau NOTpPi6HO MPOBOAUTM SIK MiHIMYM 2 pas3wn B piKk B Micuax
iHTEHCUMBHOIO BeAeHHS CinbCcbKoro rocnogapcrea [9].
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LLla6noH ana Bu3HayeHHs KaTeropii 06'eKTy (a)kepena HeLeHTPani3oBaHOro BOAOMNOCTaYaHHs)
Micue po3TawyBaHHS 06'eKTY

lMoKa3HMKM, WO BNANBAKOTL Ha Biuan Ta Hachiaku Cyma
Ne 3aprﬂ.HéHHﬂ NUTHOI BOAM Ne 1 Ne 2 Ne 3 Ne 4 (noKkasHuKM)
10 [ 12210 [ 2231323341 ] 42] 43] 4s4

Ne 1 3abpyaHeHHs

1.1 a30T HITPaTHUN )

1.2 MiKpP06i0JIOTiYHi NOKa3HWUKMK >

Ne 2 BonoHOCHUI ropu3oHT

2.1 rnMbuHa 3ansraHHs z

2.2 3aXULLEHICTb )

Ne 3 TexHi4HUM cTaH

3.1 HasIBHICTb «3aMKa» )

3.2 BiBEOEHHS CTOKY >

3.3 HaBic/0rosoBoOK* )

Ne 4 FocnogapcbKa AisNbHICTD

4.1 pinns >

4.2 cap, ropog )

4.3 yTPUMaHHA Xynooum )

WA BiAXO4M Ta iHWI pXKepena z
Cyma (Bnnvewu Ta Hacnigkm) z z ) z z z z z ) ) )
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BucHoBkKu. Po3pobneHnn Hamu nigxia [0 NPOrHO3HOI OLIHKK
PU3WKIB HITPATHOro Ta MiKpobionoriyHoro 3abpyQHEHHS LWAXTHUX i
Tpyb4yacTMx KONoAsi3iB FPYHTYETbCA Ha 3acCTOCYBaHHI aganToBaHOIl
maTpuui Jleononbpa. 3anponoHOBaHA MeTOAMKA [AE  MOXKJMUBICTb
BPaxyBaTU CaHITapHO-TEXHIYHUMA CTaH O06'eKTIB [AeueHTpani3oBaHOro
BOOONOCTAa4YaHHA, TrigporeosoriyHi  0cobnNMBOCTI  eKCnayaToBaHOro
BOLOHOCHOIO FOPU30HTY, @ TAKOX Cneundiky 3eMSIeKOPUCTYBAHHSA W
CTYNiHb QaHTPOMOreHHOro HaBaHTAXEHHS Ha Teputopil ¢opMyBaHHSA
nig3eMHUX Bopa,

3a pe3ynbTatamMuM  NpPOBeAEHOl  OLUIHKW  KOXHe  [Xepeno
HeueHTpani3oBaHOro BOAOMNOCTAaYaHHA BiQHOCATbL 40 BiANOBIOHOI
KaTeropil 3aneXHo BiJ MPOrHO30BaHOro PiBHA PM3MKY HITPATHOro Ta
MikpobionoriyHoro 3abpyoHeHHs nNWTHOI BoAu. Taka Knacudikauis
3abe3neyvye MOXKINBICTb BU3HAYEHHS NPIOPUTETHOCTI NPUPOJOOXOPOHHMUX
3axofiB, BCTAaHOBMEHHS OMNTUMASIBHOIO  PEXUMY  MOHITOPUHIOBUX
cnocTepeXeHb Ta YCYHEeHHs abo MiHiMi3auil YMHHMKIB HEraTMBHOIO
BNINBY.

3 ypaxyBaHHSIM Cy4acHOro CTaHy Boao3abe3neyeHHs CibCbKOro
HaceneHHa PiBHeHCbKOI 06nacTi Ta PaKTUUHUX NOKA3HUKIB AKOCTI MUTHOI
BOAM, NEpLIOYEproBOro 3HayeHHs HabyBalTb 3axogu, CNpsSIMOBaHI Ha
BNPOBALYXEHHS OIEBUX TEXHONOrN 3HE3aPaXKeHHS BOAM 3 iHOMBIAYaNbHUX
[AXXepes, 3acToCyBaHHS MOBINIbHUX YCTAHOBOK JIOKANIbHOTO [O004YULLEHHS,
peanizauilo perioHanbHMX MNporpaM poO3BUTKY BOAOrOCNOAAPCHKOro
KOMMNEeKCy, NpoBeAeHHs iHBeHTapmu3auil Ta nacnopTm3auil Konoassis, a
TaKoXX GOpMYyBaHHA €QMHOT iIHPOPMALLIMHOI CUCTEMM LLOAO EKOJIOMiYHOro
CTaHy AXXepesn NUTHOro BOAOMNOCTAaYaHHA Y CilbCbKMX HAaCENEHUX MYHKTaXx.
BopgHoyac aKkTyanbHMM € po3pobneHHa  NPaKTUKO-OPIEHTOBAHMX
peKkoMeHaauin i3 3abe3neyeHHss HaCeNeHHs BOAO10, AKICHI NOKAa3HUKK SKOI
BiANOBIAATUMYTb YNHHUM CaHITapHO-TIriEHIYHUM HOpMaTMBaM.
KomnnekcHa peani3auis OKpecsieHUuX 3axofiB CnpusTUMe 3MilHEeHHH
BOOHOI Oe3nekn TepuTOpin Ta NIABULLEHHIO SIKOCTI XWUTTSA CiNlbCbKOro
HaceneHHs.

OTke, pocnigXeHHs 3aKOHOMipHocTerM ¢GOpPMYBAHHA HITPATHOrO |
MiKpobionoriyHoro 3abpygHeHHs Nig3eMHUX BoA, YOOCKOHANEHHS CUCTEM
CNOCTEPEXKEeHHS Ta BMNPOBAAXEHHS PU3MK-OPIEHTOBAHOIO YMNpPaBJliHHA
AKICTIO BOAM € 00'EKTUBHO HEOOXiIAHMM SIK 3 HAYKOBOI, TaK i 3 NPaKTUYHOI
TOYKM 30pYy. Po3B’'sA3aHHSA Liel npob6neMaTnKu Ma€e BU3HaYanbHe 3Ha4YeHHS
Onsa 3abe3neyeHHs caHiTapHo-enigeMivyHoro 6naronosly4yys HaceneHHs Ta
peanisauil 3acag cTanoro po3BUTKY Y cdepi BOOLOKOPUCTYBAHHS.
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FORECASTING THE RISKS OF NITRATE AND MICROBIOLOGICAL
POLLUTION OF SOURCES OF DISTRICT WATER SUPPLY

The study is aimed at providing a scientific substantiation of
methodological approaches to the predictive assessment of risks of nitrate
and microbiological contamination of decentralized water supply sources,
taking into account the conditions of water quality formation. For this purpose,
a comprehensive investigation of the problem of nitrate and microbiological
contamination of individual and public water intake facilities was conducted.
This issue has remained one of the most pressing challenges for rural areas
in countries with highly developed agricultural sectors for many years. The
persistent and multifactorial nature of these types of contamination is
determined by the combined influence of natural hydrogeological conditions,
the intensity of land use, the technical condition of engineering infrastructure,
and the effectiveness of environmental control. In this context, the
development of a reliable tool enabling individualized assessment and
prediction of nitrate and microbiological contamination risks for each specific
water supply source within rural settlements becomes particularly relevant.
To address this objective, a modified Leopold matrix is proposed as a tool for
risk prediction, taking into account the conditions of groundwater quality
formation. Decentralized water supply systems are typically associated with
risks arising from non-compliance with sanitary and hygienic requirements
when selecting locations and arranging both public and private wells.
Common violations include the placement of water intakes in close proximity
to potential sources of contamination—such as cesspits, outdoor latrines,
sewer networks, livestock facilities, abandoned shaft wells—as well as the
absence of properly established sanitary protection zones around water
intake structures. The results of the predictive assessment make it possible
to identify the key factors determining the formation and spread of nitrate and
microbiological contamination for each studied source. Based on the adapted
Leopold matrix, a unified template has been developed to determine the
category of a facility depending on the established level of risk. The assigned
category defines the monitoring regime and the implementation of a set of
measures aimed at minimizing the risks of nitrate and microbial
contamination of groundwater aquifers.

Keywords: decentralized water supply sources; nitrates; microbiological
pollution; forecasting; risks; Leopold matrix.
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