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nMPUPOAHI TA TEXHONFEHHI YUHHUKN ®OPMYBAHHSA XIMIYHOIro
CKNAAQY BOAU CEHOMAH-KENIOBEMCbKOINO BOAOHOCHOIO0 KOMMJIEKCY
Y MEXAX KMIBCbKOI MICbKOI ArfIOMEPALII

(PekomeHdo8aHO 4reHoM pedakuiliHoi Korneeil 0-pom eeorn.-MiH. Hayk, npog. M. M. Kopx+esum)

Mema. Bu3Ha4eHHs1 3akOHOMipHOCcmel ¢hopMyeaHHsI XiMi4HO20 ckiiady ceHoMaH-Kesro8elicbko20o 8000HOCHO20 KOMITIIEKCY 8 Me-
)ax M. Kuie y 38's13Ky 3 mexHo2eHHUM 8ri/IUGOM.

Memoduka. lMpu sukoHaHHi docnidxeHHs 6y/10 3acmocogaHO MameMamuyHi Memoodu o6pobku 2idpozeosioziyHux 0aHuUx (Hopma-
ni3ayisi nokasHukie xiMiyHo20 cknady nid3eMHux 800, 8U3HAaYeHHSI MOMYXKHOCMIi MeXHO2eHHO20 MOMOKY SUHECEHHS MiHepasibHUX
Ppevyo8UH, pezpeciliHull aHani3 ma nobydoea ekcrioHeHUiliHUx mpeHadig). [ns nobydoeu 2paghikie 6ys10 sukopucmaHo rpozpamHi 3aco-
6u Excel ma Statistica.

Pe3ynbmamu. [ocnidxeHo 3akoHOMipHOCMI 3MiHU XiMiYyHO20 ck1ady nid3eMHuUx 800 ceHOMaH-Kesloeelicbko2o0 8000HOCHO20 KOM-
nnekcy e mexax M. Kuie y nepiod 1980-2010 pp 3a ocHoeHUMU noka3Hukamu. llpoaHanizoeaHo crieeiOHOWEHHSI MiX 3MiHaMu HOpMO-
8aHUX MNokKa3HUKie XiMiyHo20 ckiady nid3eMHux 800 GOCIIiO)XyeaHO20 8000HOCHO20 KOMITIEKCY ma iHmeHcusHicmioo e80008id6opy.
BusiesieHo 3aKoHOMIpHe 36inbweHHs1 Micmy MiHepanbHUX PeYO8UH MU 3MeHWeHHi 80008i060opy. OuiHEHO MoMyXXHicmb MexHo2eH-
HO20 MOMOKY 8UHECEHHS1 MiHepaslbHUX pPeyo8UH 3 00C/idXyeaHo20 8000HOCHO20 KomrisieKcy. BcmaHoeneHo, wo duHamika nokasHu-
Kie@ mexHOo2eHHO20 IMOMOKY MiHepaslbHUX Pe4Y08UH 3 8UCOKUM KoeghiyieHmom Kopensyii crnienadae 3 duHaMikoro eupobHUYmea esek-
mpoeHepeii 8 YkpaiHi. BusHa4eHoO Yyacoegi 3akoHOMipHOCMIi 3MiHU rMoka3HukKie sikocmi eodu. Po3paxogaHO KOHCmMaHmy weuoKocmi 3Mi-
HU napamempie mexHo2eHHO20 MOMOKY MiHepasibHUX pe4yo8uH y nepiod 1980-2010 pp.

Haykoea Hoesu3Ha. BcmaHoeseHo, wo sikicmb 600U CeHOMaH-Keslo8elicbko2o 8000HOCHO20 KOMIIJIEKCY, KUl 8 UKOPUCIMO8YEMbCS
ons numHoz2o eodornocmayaHHsl HacesieHHs1 Kueea, 3Ha4HO Miporo eu3Ha4YaembCcsi MexHo2eHHUMU YUHHUKaMu — obcsizamu rpomuc-
/108020 8upobHUUMEea ma eeslu4uHor eodoeidbopy. BusieneHo icmomHy HezamueHy kopensyiro (Kkop. -0,6 — -0,85) mix eenu4uHoro
HOpMOBaHUX IOKa3HUKie sikocmi 00U, 8UHECEHHST MiHepaslbHUX pe4yo8UH, 80d0e8id60py ma 06Csi20M NMPOMUCII08020 8UPO6GHUYMEa
(ouyiHeHUM 3a 8UPO6HULUMEBOM eslekmpoeHepz2ii 8 YKpaiHi).

Mpakmuy4Ha 3Hayumicmb. OmpumaHi y pesysibmami 0ociOXXeHHs1 eKCrIoHeHYiliHi mpeHOu GuHaMiku napamempie mexHo2eHHO20
MoOMoOKy MiHepanbHUX Pe4yO8UH, 30KpeMa po3paxoeaHi KOHCmaHmu weuodkKocmi ix 3miHU y nepiod 1980-2010 pp, MoXXymb cily2yeamu
iHCmpymeHmowm 01151 Npo2Ho3yeaHHs1 XiMiYyHO20 ckilady eodu 8 yMoeax iHmeHcueHo20 80008id6opy. Memoduka 3acmocy8aHHs1 eKc-
noHeHUiliHOI peepecii pa3om 3 npulioMamu KopessyiliHo2o aHanisy dae 3Mo2y eusiesisimu sik 38'I30K SIKICHUX MOKa3HUKie XiMi4HO20
ckady nid3emMHux 800 3 mexHo2eHHUMU YUHHUKaMUu, mak i Yyacoei mpeHOu ix 3MiH, ma Moe ycriwHo 3acmocoeyeamucsi 0nsi yp6aHi-

308aHUX mepumopil.

Knroyoei cnoea: nidzemHi eodu, 80008i06ip, mexHo2eHHUU enue, pe2pecisi, mpeHd, KOHCMaHma weudKkocmi.

MocTaHoBKa Npo6nemMun. TeXHOreHHWI BMNUB Y Mexax
yp6aHi3oBaHUX TEPUTOPI 3@ CBOEK CUIOKD MOXHA NpUpIB-
HATU OO0 Aii NPUPOAHNX YMHHWKIB. AHTPOMOreHHe HaBaHTa-
XXEHHS Ha nig3emHy rigpocdepy nposiBNAeTbLCA SK Y 3MiHi
rigpoAnMHaMIYHMX MOKa3HUKIB YCiX 1T KOMMOHEHTIB, TaK i Y
TpaHcdopMauii ximiyHoro cknagy niasemHux Bog. Ocob-
nuBy Hebesneky Ui nNpouecy NpeacTaBnsoTb Anst BOOOHO-
CHUX FOPU3OHTIB, AKi € pecypcoM YUCTOI MUTHOI BoAu. Y
M. KniB Taknum BaknmBum pecypcoMm Bxe MOHaf CTO POKiB
CNnyrye CeHOMaH-KeNoOBENCbKUIA BOAOHOCHUA KOMMIIEKC
(BOOOHOCHMIA KOMMIIEKC Y BifKknagax iBaHMUBbKOI CBITU ce-
penHboi Ta BEPXHbOI OPU Ta 3aropiBCbKOI, XXYPaBUHCHKOI,
OYpPIMCbKOI CBIT HWXHbLOI 1 BEPXHLOI Kpenau), Lo € OOHUM
3 JKepen BoJonocTavyaHHs HaceneHHs.

Buknag ocHoBHoro matepiany. Ha nepwomy etani go-
CnimxeHHst 6yno nNpoaHanisaoBaHoO 3MiHW MOKA3HUKIB XiMiYHO-
ro ckrnagy 3 4Yacom. ABTOpPamMu PO3rMAHYTO Taki MOKa3HWKM
XiMiYHOrO cknagy, K MiHepanisauis, OKUCHIOBaHICTb, OPCT-
KicTb, pH, BMicT ioHiB Ca®*, Mg®*, Na*+K*, Fesar., CI", SO
BrBYeHHS cniBBiAHOLLEHb MiXK 3MiHAMM NMOKa3HWKIB Ta BENU-
YMHO BOAOBIAOOPY MpPOBOAMUIIOCH B MEXax 4acoBOro Mpo-
MiXKy, L0 OXONnfwe nepiog cnoctepexeHb 3 1980 go
2010 p. Uei nepion xapakTepuayeTbCsi 3MEHLLEHHAM 00Cs-
ris BogoBigbopy. 3Baxaroun Ha iHTEHCMBHICTb BoAoBigbopy
SIK HA OOWH 3 KIMYOBUX (PAKTOPIB TEXHOrEHHOro BMUBY Ha
rigporeornoriyHy CMCTeMy CeHOMaH-KENOBEWCLKOro BOAOHO-
CHOro KOMMMeKCy, WO BU3HA4Yae rigpoamHamiyHi ymosu do-
PMYBaHHs1 AeNPEeCiiHOT BOPOHKM, MOKA3HMKM XiMIYHOTO CKna-
Ay 6yno HOpMOBaHO 3a 0ro BEMNUYMHOI0.

Hopmanisauis BUkoHyBanacs 3a Takoto hopMysoo:

C

65 (1)

C(O) =

ge C(Q) — HopMOBaHWIA NOKa3HUK XiMIYHOrO Cknaay BOAM,
C — KOHLEHTpaLia nokasHuka XiMiYHOro ckrnagy BoAu, Mr/om”,
Q — BennuunHa BogoBiabopy, TUC. M3/,u.o6y.

padhiuHe BigoOpaXeHHs cniBBiAHOWEHb MiXK 3MiHAMWK
HOPMOBaHMX MOKa3HWKIB XiMiYHOrO cknagy nia3eMHUX Bop,
CEeHOMaH-KenoBENCLKOro BOAOHOCHOIO KOMMMEKCY Ta iHTe-
HCMBHICTIO BofoBiabopy HaBefeHo Ha puc. 1.

HopmoBaHui 3a BOAOBIAOOPOM NOKa3HMK MiHepanisauii
3pocTae npu 3MeHLUeHHi Boaosigbopy B nepiog 1980—
2010 pp, Wo cBig4UTL MPO BigHOCHE 36iNbLUEHHS BMICTY
MiHEepanbHUX PeYoBMH MpU 3MEHLLEHHI Boaosiabopy. Bu-
coka HeratMBHa kopensuia (Kkop. =-0,54 —-0,86) xapak-
TepHa TaKOoX A5 HOPMOBAHMX MOKA3HWKIB OKUCHIOBAHOCTI,
3araneHoi xopcTkocTi, pH, Bmicty Ca2+, Mg2+, Cl-.

Ha HactynHomy eTani O6yno BWKOHAHO  OLLHKY
NOTYXXHOCTi TEXHOrEHHOrO MOTOKY BUHECEHHS MiHEPANbHUX
pPEYOBMH i3 CEHOMaH-KENOBENCLKOrO BOAOHOCHOIO KOM-
nnekcy 3a oopmyrnoto:

T=C-Q, (2)

ge T — MNOTYXHICTb TEXHONeHHOro MOTOKY BWHECEHHSI
MiHepanbHUX pe4voBuH, T/goba, C — KOHUEHTpauis nokas-
HMKa XiMiYHOro cknagy BoOAM, mr/iam®, Q — BennuuHa
BOAOBIAOOPY, TUC. M3/,C|,06a.

Yuncnoea BENMYUHA TEXHOTreHHOro YMHHUKA
OUjiHIOBanacs 3a KinbkicTio BUpoGNeHoi enekTpoeHeprii B
YkpaiHi. bByno BusBneHo, Wo AMHaMIiKa NOKa3HUKIB TEXHO-
FEHHOr0 MOTOKY MiHepanbHUX pPEYOBUH 3  BUCOKUM
KoegilieHTOM kopensuii crniBnagae 3 AMHaMIKO BUPO6-
HULTBa enekTpoeHeprii B YKpaiHi.

[VHaMiKy BUHECEHHSI MiHEpanbHUX PEYOBUH TEXHOreH-
HVMM NMOTOKOM Y MOPIBHSIHHI 3 o6csramy BUpoOHULITBA enekT-
poeHeprii B YkpaiHi rpadpiyHO npeacTaBneHo Ha puc. 2.

© KownsikoBa T., QoniH B., 2016
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Puc. 1. HopmoBaHi noka3HMkM MiHepanisauii Ta BogoBig6opy
i3 ceHoOMaH-KkenoBencbLKOro BOAOHOCHOIro komnnekcy B nepioa 1980-2010 pp
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Puc. 2. luHamika napamMeTpiB TEXHOreHHOro NOTOKY MiHepanbHUX PEYOBWH Yy NOPiBHAHHI
3 obcsiramMmy BUpoOHMLTBA enekTpoeHeprii B YKpaiHi: 1 — BAPOOGHMLTBO eneKkTpoeHeprii, 2 — 3aranbHa XXOpPCTKiCTb

Byno BusBneHo, Wo Ha Mexi 90-x pokiB MUHYMOro CTO-
niTTa Bigbyscsa cnag Nnpommcnosoro BUpobHuuTea B Ykpai-
Hi Ta, BigMOBIAHO, AMHAMIYHE 3MEHLUEHHSI BUHECEHHS Mi-
HepanbHUX PEYOBUH TEXHOrEHHUM MOTOKOM.

3 MeTol BU3HAYEHHS YacOBMX 3aKOHOMIPHOCTEN 3MiHU
NOKa3HWKIB AKOCTI BoAM Oyno 3acTocoBaHO "KiHETUYHWMA"
nigxia, ob6rpyHToBaHui y pobotax . M. boHgapeHka Ta
B. B. JoniHa 3i cnieaBTopamu [1]. ®opmyBaHHSA XiMiYHOrO
cknagy nig3eMHux BoA BiAGyBaeTbCA BHACMILOK MpoueciB
i3nKo-XiMIYHOT B3aemMOoii, PO3YMHEHHS Ta BUMYroBYBaHHS
XiMiYHMX CMONYK 3 nopia, Yepes fAki Boga npoTikae. B ocHo-
Bi LMX MPOLIECIB NEXUTb HU3KA XiMIYHMX peakuin (3rigHo 3
Teopieto [.I. MeHaeneeBa, po34YMHEHHSA € XiMiYHMM MNpoLie-
com), BinbLicTb 3 AKMX cnpsiMoBaHa B Oik NpoTikaHHS Npo-
Lecy, Lo, 3peLUTol0, 1 BU3Ha4ae Moro CrnpsiMoBaHICTb.

KoxHa 3 XiMiYHUX peakuili xapakTepusyeTbCa KOHCTaH-
TOK LUBWAKOCTI, WO Aa€ NigcTaBu ANs PO3paxyHKy iHTer-

panbHOI KOHCTaHTW LWBMAKOCTI npouecy B uinomy. B ymo-
Bax BOAOBIAOOPY YTBOPHOETLCA AenpeciiHa BOpOHKa, sAka
3YMOBJSIHOE HU3XIOHUIM PyX BOAM, LWLO CAPUYMUHSE iHTEHCUDI-
Kauito BMIYroByBaHHsI XiMi4HUX CMOMYyK 3 nopig y pagians-
HOMy HanpsiMKy. TO6TO HanpsIMOK mpoLecy 3adaeTbCs 30-
BHILUHIM TEXHOr€HHUM BTPYYaHHSAM, LIO BM3HA4ae npaso-
MipHICTb aHanidy pesynbTaTiB 3 No3uuii opmanbHOI KiHe-
TUKN 4NS HE3BOPOTHOIO MPOLECY.

MeToamn perpecinHoro aHanisy mawTb LUMPOKE 3acTo-
CyBaHHSl y MpaKTuui rigporeonoriyHmMx gocnigxeHb. BoHn
0aloTb 3MOry OUIHWUTK LWiIMbHICTb 3B'S3Ky MK ABoma abo
Ginblue o3HakamMu 1 OPOPMUTK YABIEHHS NPO BWUA LbOro
3B'AA3KY Y BUIMSIAi PIBHSAHHS (Tak 3BAHOrO PiBHSAHHS perpecii
abo piBHSAHHA KOPensAUiNnHOro 3B'A3Ky), WO ONUCYE 3anex-
HICTb MiX 3Ha4YeHHsIM OAHIi€i O3HAKW (3anexHOi, NOBEAiIHKY
AKOI BMBYAOTb) Ta 3HAYEHHAMU AEAKOI CYKYMHOCTI O3HaK
(HesanexHux akTopiB, BMMMB SKUX Ha 3anexHy O3HaKy
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HamaralTbCs OUiHUTK). 3HaHHA 3anexHOCTi y BUrNSaAi pis-
HSHHSA JA€ 3MOry He TiflbKM NOSACHWUTU MOBEAIHKY 3anexHoi
O3HaKKW, a N NPOrHO3yBaTu 3HaYeHHS i 3a Pi3HUX 3MiH 3Ha-
YeHb He3anexHux o3Hak.

[ns BM3Ha4YeHHS 3aKOHOMIPHOCTEN 3MiHW MOKa3HWKIB
XiMiYHOrO cknagy niA3eMHUX BOA Y Yaci aBTopamu 3acTo-
COBaHO EKCMOHEHLIiHY perpecito, fka, Ha BigMiHy Big Me-
TOAY NiHINHOI perpecii, Wo anpokcuMye AaHi NpsAMOoLo NiHi-
€10, BUKOPMCTOBYE KPUBY, LLIO PO3PaXOBYETLCS 3@ MacnBOM
BUXiOHWX 3Ha4YeHb [2].

TakMm 4nHOM, ANS Po3paxoBaHWX MapameTpiB TexHo-
FEHHOro MOTOKY MiHepanbHWX pe4oBuH Byno nobygoBaHo
€KCMOHEHLUiNHI TpeHan, ANst IKUX BU3HAYEeHO PIiBHSIHHA pe-
rpecii, Wo gano 3Mory OTpMMaTtu BeNMYMHW KOHCTaHTU
LLUBMAKOCTI 3MiHU LmMX napameTpis y nepiog 1980-2010 pp.

[nsa HaoyHoro 306paxeHHs hopmu 3B'A3Ky MiX AOCHI-
AXYBaHUMW MNOKa3HUKaMWM XiMIYHOTO cknapy niA3eMHMX

7

Boa Oyno 3actocoBaHo rpadiyHuii metog. [Ons uboro y
NPSIMOKYTHiN cucTemi koopamHat nobygosaHo rpadiku,
npy UbOMY Ha OCi opAuMHaT Bigknaganucs iHaMBigyanbHi
3HAYeHHs pe3ynbTaTMBHOI O3HaKM Y (MOKasHWKa XiMi4HO-
ro cknagy nig3emMHux Bog), a Ha oci abcumc — iHauBigya-
NbHi 3Ha4YeHHs1 akTopHOI 03HakM X (y AaHOMY BUNAAKy —
TEPMiH CMOCTepexeHb). ['PYHTYI0UMCh Ha OTPUMAHNX Cy-
KYNMHOCTSAX TOYOK pe3ynbTaTMBHOI Ta (PakTOPHOI O3HaKN —
nonsix kopensuii, — 6yno BUCYHYTO rinoTe3u npo Te, Wo
3B'A30K MiX yCiMa MOXNUBMMM 3Ha4YeHHAMU X Ta Y Ho-
CUTb EKCMOHEHLNHUIA XapakTep, Ta OTPMMaHo BiAMNOBIAHI
PiBHSAHHS perpecii. TakuMm YMHOM, eMMipuYHi KoedilieHTn
perpecii a i kK € ouiHKaMn TeopeTUYHUX koedilieHTiB, a
BMacHe piBHAHHA Bigobpakae 3aranbHy TeHAeHLUilo y no-
BefiHUi 3MiHHMX, siKi poarnsgatlTbea. Huxkye HaBegeHo
oTpuMaHi pesynbtatu (puc. 3).
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Puc. 3. EKCNOHeHUiHWIA TpeHA AMHaMiKM NapamMeTpa TEXHOreHHOro NOTOKy
MiHepanbHUX pe4oBUH, OLIHEHOro 3a BMiCTOM Mg2+

PiBHAHHA perpecii Ans eKCnoHeHUiHOro TpeHay AnHa-
MiKK napameTpa TEXHOreHHOro MOTOKY MiHepasnbHUX peyo-
BVH, OLHEHOrO 32 MNOKA3HWKOM BUHECEHHS Mg2+ TEXHOreH-
HUM noTokoMm: y = 9,39-e—0,0374x.

3a eKCnoHeHUiiHUMK TpeHaaMyn OUHaMiku napameTpiB
TEXHOTEHHOr0 MOTOKY MIHEPANbHUX PEYOBWH PO3PaxoBaHO
KOHCTaHTY LWBMAKOCTI iX 3miHM Yy nepiog 1980-2010 pp,
fka y cepegHboMy cTtaHoBuUTb -0,0369+6,6%. [MNopiBHAHa
BiQMNOBIAHICTE BEMUYMHU L€ KOHCTaAHTM AN Pi3HMX MoKas-
HWKIB Aa€e nigctaBu Ans il 3aCTOCYBaHHSI K iHCTPYMEHTY
NPOrHo3yBaHHA XiMIYHOrO cknady BOAM B YMOBaX iHTEHCUB-
Horo BogoBiabopy.

BucHoBkn. bByno gocnigXeHo 3aKOHOMIPHOCTi 3MiHU Xi-
MiYHOro cknagy nia3eMHMX BOL CEHOMaH-KernoBewmCbKoro
BOZLOHOCHOIO KOMMIEKCYy B Mexax M. KuiB y 3B'A3Ky 3 Tex-
HoreHHUM BnnueoM Yy nepiog 3 1980 go 2010 p 3a TakMmu
nokasHukamu: MiHepanisaLisi, OKUCHIOBaHICTb, 3aranbHa
opcTKicTb, pH, BMICT ioniB Ca®*, Mg?, Na*+K*, Fe?", CI,
8042" lMpoaHanizoBaHO CNiBBIGHOLIEHHS MK 3MiHaMW HO-
pPMOBaHUX MOKa3HWKIB XiMIYHOrO ckragy nig3eMHUX BOA
OOCNiAXXyBaHOrO BOAOHOCHOrO KOMIMMEKCY Ta iHTEHCUBHIC-
TIo BOOOBiAbopy. BusiBneHo, o HOpMOBaHuUiA 3a BOAOBIA-
OOpOM MOKa3HWK MiHepanisauii 3pocTae Mpu 3MeHLLEHHI
BopoBinbopy (Kkop.=-0,84), wo ceig4nTb Npo 36inbLueHHs
BMICTY MiHepanbHUX PEeYOBUH MPU 3MEHLUEHHI BOaoBiabo-

py. Bucoka HeraTtusHa kopensuia (Kkop.=-0,54 —-0,86)
XapakTepHa TaKoX Afs HOPMOBaHMX MOKa3HWUKIB OKUCHIO-
BaHOCTI, 3aranbHOI XopcTKocTi, pH, BMiCTY Ca2+, Mg2+, CI,
WO MOxe OyTW O03HAaKOK CTIMKOroO EKOSOriYHOro BNAMBY
yCrnagKoBaHUX 3a MakcMmarbHOro BOAOBIAOOPY 3MiH rig-
poanHaMiYHUX Ta rigporeoxiMiyHMX YMOB FOPU3OHTIB 30HMU
aKTMBHOro Bogo00bMiHy. OLiHEHO NOTYXHICTb TEXHOTEHHOTO
MOTOKY BWHECEHHS MiHepanbHUX PEYOBUH 3 CEHOMaH-
KernoBencbKoro BOAOHOCHOrO Kommnnekcy. BcraHoBneHo,
WO AMHaMiKa MOKa3HMKIB TEXHOreHHOro MOTOKY MiHeparib-
HWX PEYOBUH 3 BMCOKMM KoedpilieHTOM kopensuii cnisna-
[ae 3 AnHaMikol BUPOOHULTBA eneKkTpoeHeprii B YKpaiHi.
BusiBneHo, o cnag npoMucnoBoro BUpo6HuLTBa B YKpai-
Hi Ha mexi 90-X pp MUHYMOro CTONITTS KOPEntoe 3 AMHaMi-
YHMM 3MEHLUEHHAM BWHECEHHS MiHepanbHUX pPeYOoBUH
TEeXHOreHHUM MoToKoM. 3a Jornomoroto "KiHeTudHoro" nia-
X0y BM3HAYEHO 4acoBi 3aKOHOMIPHOCTI 3MiHW MOKa3HWKIB
AKOCTi BOAM. 3a eKCMOHEHUiiHMMK TpeHAaMu OMHaMIKu
napameTpiB TEXHOTEHHOro MOTOKY MiHeparbHUX PEeYOBUWH
po3pax0oBaHO KOHCTaHTY LUBMAKOCTI iX 3MiHM Yy nepiog
1980-2010 pp, WO MOXe cryryBaTu iHCTPyMEHTOM Ansd
NPOrHO3yBaHHS XiMIYHOrO Cknagy BoAW B yMOBaXx iHTEHCU-
BHOro BOAOBiAOopy. MeToamka 3acTocyBaHHsSi EKCMOHEH-
LiNHOI perpecii pa3oM 3 npunoMamu KopensauiiHoro aHani-
3y Aa€e 3MOry BUSABMATU 9K 3B'A30K SAKICHUX MOKa3HWUKIB XiMi-
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YHOrO cKnagy nia3eMHUX BOA, 3 TEXHOTEHHUMU YMHHUKaMW,
TakK i YacoBi TPeHAWM iX 3MiH, Ta MOXe YCMILIHO 3aCTOCOBY-
BaTucs onsa ypbaHizoBaHux Teputopin [3].
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NATURAL AND MAN-CAUSED FACTORS
OF CENOMANIAN-CALLOVIAN GROUNDWATER COMPLEX CHEMICAL COMPOSITION
FORMATION WITHIN URBAN AGGLOMERATION OF KYIV

Purpose. Determination of patterns of cenomanian-callovian groundwater complex chemical composition formation in Kyiv due to man-caused
influence.

Methodology. During the study, the following approaches were used: mathematical methods of hydrogeological data processing (normalization
of groundwater chemical composition parameters, determination of mineral substances export man-caused flow capacity, regression analysis and
exponential trending). For graphs construction Excel and Statistica programs were used.

Findings. The regularities of cenomanian-callovian groundwater complex chemical composition changes in Kyiv during the 1980s-2010s,
based on primary parameters, were investigated. Correlation between changes of study groundwater complex chemical composition normalized
parameters and water intake intensity was analyzed.

Regular increase of mineral substances content with water intake decrease was revealed. The capacity of man-caused flow of mineral
substances export from study groundwater complex was estimated. It was determined, that the dynamics of mineral substances man-caused flow
parameters with high correlation coincides with the dynamics of power generation in Ukraine. Temporal patterns of water quality parameters
changes were defined. The rate constant of mineral substances man-caused flow parameters changes during the1980s-2010s was calculated.

Originality. It was defined that cenomanian-callovian groundwater complex quality, used as potable water source for Kyiv population, is
extensively determined by man-caused factors, such as industrial production and water intake intensity. Significant negative correlation (Kcor -
0,6 — -0,85) between water quality normalized parameters value, mineral substances export value, water intake intensity and industrial production
output (estimated by power generation in Ukraine) was revealed.

Practical value. The resulting research exponential trends of dynamics of mineral substances man-caused flow parameters, especially
calculated rate constants of their changes during the 1980s—2010s, can serve as an instrument of groundwater chemical composition prediction in
conditions of intensive water intake. Principles of application of exponential regression together with correlation analysis procedures allow to
reveal both groundwater chemical composition quality parameters connection with man-caused factors and temporal trends of their changes, and
can be successfully applied to urban areas.

Keywords: groundwater, water intake, man-caused influence, regression, trend, rate constant.
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NMPUPOOHLIE N TEXHOMEHHBLIE ®AKTOPbl ®OPMUPOBAHUA
XUMNYECKOIO COCTABA BOibl CEHOMAH-KENNIOBEUCKOIO BOOOHOCHOIO KOMIMIEKCA
B NMPEAENAX KWEBCKOWU NTOPOACKOWU ArNOMEPALIUA

Lensb. OnpedeneHue 3akoHoOMepHocmel hopMuUpo8aHUsi XUMUYECKO20 cocimasa CeHoMaH-Keslnioeelickoeco 8000HOCHO20 KOMMeKca e npeo-
enax 2. Kueea e cesi3u ¢ mexHo2eHHbIM 8/TUSTHUEM.

Memoduka. lMpu ebinonHeHuu uccnedosaHusi 661U MPUMEHEHbI MameMamuyeckue Memoodbl o6pabomku 2udpoaeosio2u4ecKux 0aHHbIX (HOP-
Manu3sayusi nokasamesel XUMUYeCKO20 cocmaea nod3eMHbIx 800, onpedesieHUe MOWHOCIMU MeXHO2eHHO20 MOMOoKa 8bIHOCa MUHePaslbHbIX ee-
wecme, pe2peccuoHHbIl aHau3 u MocmpoeHue 3KCMNoHeHYuanbHbIX mpeHAdos). [ina nocmpoeHus 2paghukoe 6b1u UCnosib308aHbl MPO2PaMMHbIE
cpedcmea Excel u Statistica.

Pe3ynsmamsi. MUccnedoeaHbl 3aKOHOMEPHOCMU U3MEHEHUsI XUMUYeCKOo20 cocmaea rnod3eMHbIX 800 ceHOMaH-Kesnoeelickoao 8000HOCHO20
komnnekca e npedenax 2. Kuesa e nepuod 1980-2010 22 no ocHOBHbIM nokazamesnsam. lIpoaHanu3upoeaHbl COOMHOWEHUS] MeXOY U3MEeHeHUsIMU
HOpMUpOBaHHbIX MoKa3amesieli XuMU4YeCKo20 cocmaea nod3emMHbix 800 uccriedyeMo20 8000HOCHO20 KOMMeKca U UHMeHcUsHocmbio éodoom-
6opa. BbisierieHo 3akOHOMepHoe yeesiudeHue codep)kaHusi MUHepasibHbIX eewecme npu ymeHbweHuu eodooméopa. BbinonHeHa oyeHKa MOWHO-
CcMu mexHOo2eHHO20 NMoMokKa 8bIHOCa MUHepanbHbIX eeujecme u3 ucciedyemo20 8000HOCHO20 KOMIIeKca. YcmaHoeneHo, Ymo QuHaMuKa rnoka-
3amerneili mexHO2eHHO20 NMOMoOKa MUHepasibHbIX 8eU,ecme ¢ 8bICOKUM Ko3aghghuyueHmom Koppensiyuu coenadaem ¢ duHamukoli npouzeodcmea
anekmpoaHepauu 8 YkpauHe. OnpedeneHbl epeMeHHble 3aKOHOMEePHOCMU U3MEHEeHUs1 rmoka3amerneli kayecmea 8o0bl. PaccyumaHa KoHcmaHma
CKOpOCMu U3MeHeHuUs1 napamempoe IMexHO2eHHO20 MoMmoka MUHepasbHbIX eeujecme e nepuod 1980-2010 2a.

Hay4Hasi Hosu3Ha. YcmaHoesieHo, Ymo Kavyecmeo 800bl CEHOMaH-Kes108elicko20 8000HOCHO20 KOMII/IeKca, Komophblili UCMOb3yemcsi 8 yesisix
numsesoz2o eodocHabxeHus1 HaceneHus 2. Kueea, 8 3HayumenbHoU cmeneHu onpedesisiemcsi MexHO2eHHbIMU hakmopamu — 06 beMamu NPOMbI-
JIeHHOo20 npou3eodcmea u eesiuduHol eodoombopa. BrisieneHa cyujecmeeHHasi ompuyamesbHas koppensayus (Kkop. -0,6 — -0,85) mexdy eenuyu-
Hamu HOpMUpOBaHHbIX Moka3ameJieli kKayecmea 800bl, 8bIHOCA MUHEPalbHbIX eeujecme, 8odooméopa U 06LEMOM MPOMbIWIIEHHO20 MPOU3800C-
mea (oyeHeHHbIM M0 Pou3800CcMay 3/1IeKMpPo3Hepauu 8 YKpauHe).

lMpakmuyeckasi 3Ha4yumocmsb. [lonyyeHHbIe 8 pe3ynbmame uccnedoeaHusi IKCMIOHeHYuabHble mpeHObl OUHaMUKU napamempoe mexHO2eH-
HO20 Momoka MuHepasbHbIX eeuwecms, 8 YaCmMHOCMu, paccyumaHHble KOHCMaHmMbl CKOPOCMU UX u3MeHeHusi 8 nepuod 1980-2010 22, mo2ym
CNy)XUmb UHCMPYMeHMoM Onisi MPO2HO3UPOBaHUsI XUMUYECKO20 cocmaea 800bl 8 yC108uUsix UHMeHcueHo20 sodoom6opa. Memoduka npumeHe-
HUS1 3KCMOHEeHYUanibHOU pe2peccuu coO8MeCMHO C npueMamMu KOppesisiyuUOHHO20 aHanu3a daem 803MOXHOCMb 8bIs8/IsIMb KaK C8si3b Ka4yecmeeH-
HbIX MoKa3ameJsieli XUMU4eCcKo20 cocmaea nod3emMHbix 600 C MeXHO2eHHbIMU ¢hakmopamu, maKk U epeMeHHbIe mpPeHObl ux U3MeHeHul, a makxe
MoX)Kem ycrewHo ucrosib308amscsi 01151 ypb6aHu3upoeaHHbIX meppumopud.

Knroyeenie crnoea: nodszemHble 800bl, 80000M60P, MEXHO2EHHOE 8JlUsIHUE, pespeccusi, mpeHd, KOHCMaHma cKopocmu.





