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BUKOHAaHO PeTPOCHIEKTUBHUI aHaNi3 JaHUX ONEPATHBHOTO KOHTPONO Noka3HUKiB BCK Ta po3uMHEHOro KHCHIO B
Boxi [ainpa. Ha minmcTaBi perpocrnekTuBHUX HaHUX croctepeskeHb 2013-2018 pokiB BUABICHO TEHICHIII IO ITOKpa-
LIaHHS KHCHEBOTO PEXXHMMY BOJOMMH — 30UIbIICHHS KOHLEHTpalil po3unHeHoro kucHio Ta 3meniienus bCK 3a cepen-
HBOPIYHUMH MTOKa3HUKaMH. L]e MOosSCHIOEThCSl 3MEHIIIEHHSIM aHTPOIIOT€HHOT0 HABaHTAXKEHHS Ha OaceifH BOJOMMH depes
SKOHOMIUHMH craj y Kpaidi. Hall0inbIn JOLiIbHUM MIAX00M JI0 IPOTHO3YBAHHS 3MIHM €KOJIOTTYHHMX MOKa3HUKIB MO-
BEPXHEBOI'0 BOJO/Kepena (Ha nmpukiajii Oaceiiny JIHinpa) MOkHa BBa)KaTH BUKOPUCTAHHS ABOKOMIOHEHTHOI MOJei
Crputepa-®enrca, a takox 1 Mmogudikanii (PK-bCK). JlouinbHicTh BUKOPHCTaHHS 3alIPOIIOHOBAHOIO METOJY € MPOC-
TOTa NPOBEICHHS BUMIpPIOBaHb ONEPATHBHHUX IIOKA3HUKIB €KOJIOTIYHOTO CTAHY HOBEPXHEBOIO BOJOKEpeNa. 3amporo-
HOBAHO MiAXiJ Ta YIOCKOHAJIEHO MaTeMaTHYHY MOJEINb AUHAMIKH KHCHEBHX IOKa3HUKIB KOJIOTIYHOTO CTaHy HOBEpX-
HEBUX BOJ, IIIIXOM BBEJICHHS KOPHI'YIOUHX KOe(illi€HTIB, 0 JO3BOJISIE 3a0€3NEYUTH BUCOKY TOUHICTh IPOTHO3Y €KO-
JIOTIYHOTO CTaHy Bojoimu. Taka MOZeNs NO3BOJISAE ONTHUMI3YBaTH SKOJIOTTYHUIA MOHITOPHHT Ta yHpPAaBIiHHS SKOJIOTiY-
HOIO Oe3mnekoro Bomoimu. [lepeBaramu MpoBEAEHOTO JOCIIIKEHHS € MOMIIMBICTD OMEPAaTHBHOI 0OPOOKH NaHUX MOHI-
TOPHHTY MOBEPXHEBUX JUKEPEI BOJOIOCTAYaHHS.

Kurouosi ciioBa: Oaceitn JIHimpa, eKOJOTIYHUM CTaH, aHTPOIIOTCHHE HABAHTAXKCHHSI, OIlIHKA SKOCTI.
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BhInosIHEH PETPOCIIEKTUBHBINA aHAIU3 JAaHHBIX ONEPAaTUBHOIO KOHTpOJs nokasarenei BIIK u pacTBopeHHOro ku-
cinopona B Boze JlHenpa. Ha ocHOBaHMM peTpOCIEKTUBHBIX NaHHBIX HaOmoaeHuit 2013-2018 rogoB BEISABICHEI TCHACH-
IUU K YIyYIIEHHIO KHCIOPOAHOTO PEXMMa BOJOEMa - yBEJIMYEHHE KOHIEHTPALUU PACTBOPEHHOIO KHCJIOPOAa U
ymensiienns: bCK mo cpenHeronoBsM mokaszaressiM. OT0 OOBSCHSIETCS YMEHBIICHHEM aHTPOIOT€HHOIM Harpys3kd Ha
GaccelfH BojjoeMa M3-3a 3KOHOMHYECKOTO criaja B crpane. Haubonee 1execoo0pa3HbIM 1MOIX0A0M K ITPOTHO3UPOBAHHIO
N3MEHEHMs] 3KOJIOTHYECKHX ITOKa3aTeliedl MOBEpXHOCTHOTO BOJOMCTOYHMKA (Ha mpumepe OacceiiHa [lHempa) MOXHO
CUNTATh MCIIOJIb30BaHUE JIByXKOMIIOHEHTHOH Monenu Ctpurepa-®Penrca, a Taxke ee Mmoaupukannu (KK-BCK). Liene-
€c000pa3HOCTh HCIONB30BAaHUS IPEIOKEHHOTO METO/a SIBIISIETCSI MPOCTOTa HMPOBENEHHS M3MEPEHUI OIepaTHBHBIX
MoKa3aTesel KOJIOTHIECKOTO COCTOSIHUS IOBEPXHOCTHOTO BOJOMCTOYHHUKA. [IperoskeH Moaxo U yCOBEPIIEHCTBOBA-
Ha MaTeMaTH4ecKas MOJeNb IWHAMHUKH KHCIOPOJHBIX IOKa3aTeled SKOJIOTHYECKOT0 COCTOSHUS MOBEPXHOCTHBIX BOJ,
ITyTEM BBEICHHS KOPPEKTHPYIOINX KOI(PPHUIMECHTOB, MO3BOIAET 00ECTIEYNTh BBICOKYI0 TOYHOCTH IPOTHO3a KOJIOTH-
YECKOT0 COCTOSIHMA BoJoeMa. Takas MOJEb MO3BOJSET ONTUMHU3MPOBATH SKOIOTMYECKMA MOHUTOPHHT U YIIPaBJICHUE
9KOJIOTUYECKON 0e30MmacHOCThI0 BojoeMa. lIpenmMymiecTBaMn HMPOBEAEHHOTO HCCICIOBAHUS SIBISIETCSI BO3MOXHOCTh
orepaTHBHON 00paOOTKH JaHHBIX MOHHTOPHHTA IOBEPXHOCTHBIX HCTOYHUKOB BOIOCHA0KEHHUS.

KaioueBbie ciioBa: Oacceitn J[Herpa, 5KOJIOrHYECKOE COCTOSIHUE, aHTPOIIOTeHHAsI Harpy3Ka, OLlCHKa KauecTBa.
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EKOJIOI'TA

AKTYAJIBHICTb POBOTMH. BesnepepBHa Misiiab-
HICTh JIFONWHHU TOCTIHHO TPHU3BOIUTH A0 TOTiPIICHHS
SIKOCT1 BOIH 1 €KOJIOTIYHOTO PEKUMY PIIKOBOTO CTOKY.
[MuTaHHsA OXOPOHM BOJHUX OAceiHiB pidoOK, a OCOOINBO
iX palioHaJbHOTO BUKOPUCTAHHS — II¢ HAHOLIBII aKTya-
JbHE NHTaHHA CHOTOJCHHS, mo Oe3nocepenHbO
OB’ si3aHe 3 3J0POB'SIM HAIIii B IIJIOMY.

[IpoGnema, MoB’s3aHa 3 OLIIHKOIO SKOCTI BOJY B pe-
aNbHOMY 4Yaci Mae mepuiodeproBe 3HadeHHS. CHCTEM-
HUH aHaj3 Cy4acHOTO EKOJIOTIYHOTO CTaHy OaceiHy
Jluinpa Ta opraHizamii ynpaBiiHHS OXOPOHOIO i BHKO-
pHCTaHHSIM HOTO BOJHHX PECYPCIB Ja€ 3MOTY OKPECIIH-
TH KOJIO HaWOINBII aKTyaJbHHUX MPOOJIeM, SKi IOTpedy-
I0Th PO3B'I3aHHS.

3nauyenHs Box Oaceiiny JlHinpa B 3a0e3reveHHi BO-
THUMH pecypcaMu YKpaiHH BaXXKO HEPEOILIHUTH, OCKi-
npku Maibke 80% pecypciB TocrnogapchbKoOro BOIOMO-
cTadaHHS B YKpaiHi, a 1Ie JBI TPETHHU TEPUTOPii Kpai-
HU, Ha sKiil mpokuBae Oyim3bko 30 MINBHOHIB JIFOJCH,
npumnaaae came Ha Boau Jlninpa. Ha #ioro 6eperax pos-
TaIIOBaHi MOHAJ MIBCOTHI BEJIMKUX MICT Ta IMIPOMHCIIO-
BUX LIEHTPIB, 30KpeMa cronuns YkpaiHnu — Kuis, 1o
BU3HA4Ya€ WOro 3arajbHOHAIIOHAJIbHE 3HAYEHHS JUIA
kpainu [1-4].

B [2] po3risHYyTO OCHOBHI XapaKTePUCTUKH OaceiiHy
JHinpa, mo BU3HAYaIOTh HOTO €KOJIOTIYHHN CTaH, IPO-
BEJICHO PETPOCIECKTHBHUI aHAli3 SIKOCTI BOAW PIUKH
JHinpo 3a JaHWMHU MOHITOPHHTY BOJHHX pECypCiB
VYkpainu 3a octanHi 10 pokiB (pi3HHISL CyMapHOTO BMi-
cry auioniB, docgar ionis PO,>, amonio NH*, Bin-
nomenns BCKg 10 KOHIIEHTpAIlil PO3YMHEHOTO KHCHIO),
a TaKOX BCTAQHOBJICHO MOXJIMBI NPUYMHU 3MIHHU SIKOCTI
BOJIY [TOBEPXHEBOTO JUKEpEa.

Buxonsuu 3 mpoBemeHoro anamizy [2, 5], BoaHa
exocucTeMa piuku J[HImpo, sIK roJI0BHOI BOAHOI apTepil
VYkpaiau, 3HAXOAMYUCH IIiJ] MOCTIHHIUM TEXHOTCHHUM
BIUIMBOM, Ma€ TEHIEHIIIO IO ITOCTIMHOIO Ta CTIMKOIro
TIOTIiPIICHHS 11 €KOJIOTIYHOTO CTaHy.

B momanemomy 3MiHa €KOJOTi9HOTO CTaHy ITOBEPX-
HeBHX BoJ| OaceiiHy JlHinpa B HampsMKy HOTO IOKpa-
IICHHS HE MOXeE BimOyBaTHcs 0e3 po3poOKH Ta 3ampo-
BaJDKEHHSI B JIF0 HAAIHHOI Ta e()eKTHBHOI MOJEIi mpo-
THO3YBaHHS HOT0 €KOJIOTIYHOTO CTaHYy.

Po3B's13aHHS KOMIUIEKCHOT MPOOJIEeMH €KOJIOTIYHOTO
03710poBIicHHs Oaceiiny [IHinmpa HEoOXimHO 3IiHCHIOBA-
TH Ha SKICHO HOBOMY DiBHi BiJIOBIJHO 10 paguKaIbHIX
3MiH XapakTepy NPHUPOTOKOPHCTYBaHHSA Ta CTparterii
PO3BHUTKY €KOHOMIKH KpaiHH 1 JIMIIE MUITXOM PO3POOKH
3arajbHOJEP)KaBHOI MPOTPaMH BiPODKEHHS HOTO eKo-
JIOTIYHOTO CTaHy.

Mertoto CcTaTTi € BU3HAYCHHS aJ€KBATHOCTI MPOTHO-
3HOT MaTeMaTHYHOI MOJEII JJI MPOTHO3YBAHHS MOKa3-
HuKiB kucHeBoro pexumy (BCK Ta PK) B ymoBax 0Oa-
ceitny Jlninpa Ha ocHOBI KiacuuHoi momeni Ctpitepa-
Oenrca.

JIIst MOCATHEHHS MMOCTABIIEHOT METH HEOOXIAHO BH-
PIIINTH HACTYIIHI 3aBIAHHS:

— TIPOBEICHHS PETPOCIEKTHBHOTO aHAi3y IaHUX
KHCHEBUX OKa3HUKIB JHIMpa;

— mepeBipka amekBaTHOCTI Mozeni Crpitepa-Denrmca
Uit yMoB Oaceitny /[Himpa.

MATEPIAJI 1 PE3VJIbTATU JOCIHIKEHbD.
[TpoBeneHHs pETPOCIIEKTUBHOTO aHAJ3y SIKICHOTO CTa-
HYy BOJM OYJIO TPOBEICHO 3a JaHUMHU NpPoO KOHTPOJIb-
Horo 3abopy Boau p. JHinpo B Mmexax baceiiHoBOro
yIpaBIiHHSA BOJHUMHU pecypcamu mo 14 moctam [2]

(puc. 1).

Maxonalocsea 3

Pucynok — 1 CxemaTudne po3mimeHHs 14 mocTiB KOHTPOIHHOTO 3a00py BOIH,

Nyra

3

3a JaHUMU SIKHUX 6yJ'IO MIPOBCJACHO peTpOCHeKTI/IBHI/Iﬁ aHai3 JaHUX KUCHCBUX IMOKA3HUKIB I[Hinpa

JocikeHHS. KUCHEBOTO PEXUMY TTOBEPXHEBHX BOJ
Oaceiiny JIHinpa IpOBOAMIN UIIXOM PETPOCIIEKTHBHO-
ro aHaii3y JaHUX MOHITOPUHTY Ta €KOJIOTIYHOI OI[iHKH
BOOHUX pecypciB VYkpainu JlepkaBHOTO areHTCTBa

BOJIHMX pecypciB Ykpainu [6, 7] 3a mepion 3 ciuns
2013 poxky 1o ciuerb 2018 poky (mast BCKs) ta 3 ciyns
2015 poxy mo civens 2018 poky (must PK). Buxinui nani
IS TOCIIDKEHHA HaBeaeHi B Tabm. 1, 2.
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Ta6umuwst 1 — CepeHbOpivHi 3HAYCHHS pO3YHHEHOT0 KHCHIO (MI/IM°) Ha ITOCTax 3a60piB Boau baceiiny JHinpa

Poxn nm | 12 | nn3 | 14 | 1s | 116 7 8 | 1o | 1110 | 11 | 12
2013 - - - - - - - - - - - -
2014 - - - - - - - - - - - -
2015 9,68 | 7,80 | 7,80 92088599 |10,19 | 834 | 8,25 | 8,00 | 10,46 | 8,00
2016 953745953 757901947 | 946 |830 )| 787|920 10,63 | 9,20
2017 8,68 | 675(825|758 779|910 | 874 |864|8,00|923]| 1035|923
2018 8,83 1882]905|879[89 |878]| 848 | 850|740 |853| 953 | 8,53

Ta6muus 2 — Cepenbopiuni suauenns BCKg(mr/v®) va mocrax 3a6opis Boau Gaceitny duinpa

Poxn 1| 2 | 3 | 14 | 115 | 1e | iz | 18 | 19 | 110 | i1 | miz2
2013 2012714212626 [20(23[26|28] 13|14 ]| 13
2014 2913624124 136(21(24(29|28| 14|13 ]| 14
2015 40136(31]21(45|18[20(29(28| 15| 12| 15
2016 43142(133[21(39|24(24(26(29| 16| 13| 16
2017 30(159(129|24140(24(25(31|30] 13|12 | 13
2018 24160(24|120|35[22(24|31|35]| 20|15 ]| 20

BHyrtpimns crpykrypa moneni B3aemonii PK i BCK
BU3HAYA€EThCI MHOXHHOW0O {S;} (GYHKIIH CIIOXKHBaHHS
PK 1 wmHoxuHoro {S;} QyHKUIH BHUPOOHHIT-
Ba / cmoxuBandss BCK. ApryMeHTaMmu KOXKHOI (QYHKIII,
mo BxomaTh A0 {S;} i {S;} € PK i BCK (uro, B cBOMIO
4yepry, € (QyHKIOiIMH KOOpIWHAT 1 9Yacy), a TaKoxk ix
MOXiHI Ta (aKTOPH 30BHIIIHBOTO CEpelOBHIIA — (QYH-
Kiii croponHix mkepen i crokis PK i BCK [8].

Buxonsuu 3 [8] o4eBUIHO, 1110 BUPINIATEHOTO BILTH-
By Ha Bcio eoromiro moaeneit PK i BCK 3apnmamo kia-
cnude nociimkenHs Crpurepa 1 ®ennca. B pobori
HABEJCHO MPUIYIIEHHS, M0 OaJaHC MK KOHIICHTpAIIi-
smu PK 1 BCK 3anexuth TUIBKH BiJ JABOX IPOIECIB:
peaepariii moToKy Ta croxuBanHs PK npu OKuCHEHHI
(abo posmani) BCK, To610

{S1} = {-kax}

{S2} = {ka (Cs — x2) — kaxa}

)

ne x; — kornerTpanis bCKs, MF/):[MB; X, — KOHIICHTpAITis
PK, MF/J:[MS; Cs — xoHueHTpanis HacudeHHs PK, MF/Z[MS;
ki — koHcTanTta mBuakocti posnagy BCKs (koedinieHt
MiHepanizaiii), 1/c; K, — KOHCTaHTa MIBHIKOCTI peaepa-
mii s PK, 1/c.

[Ticna BpaxyBaHHA YMOB JUISI CIIPOIICHHS (CTamio-
HapHICTh BOJHOTO MOTOKY, (yHkmii S; 1 S; mis Beix
TOYOK PIYKH Ta PIBHOMIPHICTH PO3MOIUTY Xj, Xp IO TIe-
pepi3y MOTOKY), TOOTO X1 = X,(Z, t), X2 = X2(Z, t), ne z —
BiZICTaHb BiJ JUKepesa CKHIY B3IOBX pycna piuku, t —
yac, a He3ajekHl 3MiHHI Z 1 t 3B’g3aHI OJHE 3 OJHHM
MPOCTHM CITiBBITHOWICHHAM: Z = Ut (TyT u - IIBHIKICTb
tedii), Mmogens Crputepa-denrica 3B0ANTHCS 10 CUCTe-
MH 3BHYalHUX JIU(epeHIiabHuX pPIBHAHb 1 HaOupae
HACTYITHOTO BUTJISITY:

dx,
u—==-k,x,;

dz 1 @)
dx dx

dtz - TZZ— kz(Cs Xz)_kzxz-

P03B’s5130K 1i€1 CUCTEMHU PiBHSIHb Ma€ TaKHiA BUTIIS:

X = X8 " +C;

®)

_ _ k _ B
X, = X, & " +C5(1—e "21/“)+—1 xw(e kv _g klz/”)+ C,
0 k2 k1 )
IIe X10, X209 — KOHIEHTpanii, BiamoBigHo, bCKgs i PK y
IMOYaTKOBIM TOYII, MF/MS; Cy, C, — xopuryBaibHi Koe-
(himieHTH, BBEIICH VIS TiABUICHHS TOYHOCTI IPOTHO3Y.

C,=f(GM), 4
C, =f(COD/BOD), (5)
ne f(GM) — ¢yHkmis 3arajgpHOrO  COJEBMICTY;

f(COD/BOD) — ¢yHKIisl, M0 BH3HAYAE BiJHOIICHHS
XCK g0 BCKs.
BunHo, BOamuHi BiJ TOYKH CKHUIY limx, =0 TOOTO

too
BOJla CaMOOYHUIITYETHCA Bi[[ AKTUBHHUX I[OMiHIOK, a
limx, =C,> TOOTO BOJIa HACHIYETHCS KUCHEM.
s
t—o0

MHOXHUKHU X109 Ta Xp0 — B piBHAHHAX (3) BU3HA4a-
IOTBCSI eKCIIEPUMEHTANbHO, KoediuieHTn K; ta Kk, Hesi-
oM.

Koedimientn minepanizarii K; ta peaeparii k, mo-
XKyTh OyTH 3HalJeHI eKCTepUMEHTAIBHO 3a (GopMyia-
MU

X
k, =t*-In=>2, (6)
Xl
X, ke
Kk, _ KoK T )
XZ

3MiHa BMICTY pO3YMHEHOTO KHCHIO B BoAi JIHimpa 3a
CepeHLOPIYHNUMHU TTOKa3HUKaMHU HaBeCHA Ha pUC. 2.

Ha rpadiky (puc. 2) npoCcTeKyeEThCS HEIITKA TCHIC-
HIIis 10 30UIbIIEHHS] PO3YMHEHOr0 KHCHIO y Boai JlHim-
pa, II0 MOJKE IOSICHIOBATUCS 3MEHILICHHSIM aHTPOIO-
TEeHHOTO HaBaHTAXXCHHS Ha OaceiH BOAOWMH depes
CKOHOMIYHHUI craja, SKUH CHOHyKaJa HECIpUsTINBA
€KOHOMIYHA CUTYyalisl y KpaiHi.
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5  PK, MF/,Z[M3

4
3
2
L y = 4,1433e 2052
R*=0,6131
0 Ne mocra 3a60py

M nz n3 n4 ns5 ne n7 ng M9 nioniiniz

PucyHox 2 — 3MiHH BMICTY PO3YHHEHOTO KHCHIO
(mr/mm®) y Boti JIHinpa 3a cepeaHbOpidHAMH
nokazaukaMu 2015-2018 pokis

Tennenuii 3minu Bmicty BCKs y Bozi Jlninpa 3a ce-
pEeIHBOPIYHUMH TIOKa3HUKAaMU HaBeJeHI Ha puc. 3.

15 BCKs mr/mm®

10

y =0,0558x +8,3956
6 R?=0,0866

Ne mocra 3a60py

Mni n2 n3 n4 ns ne n7 ng no nioniiniz

Pucynok 3 — 3minu Bmicty BCK (Mr/nvm®) y Boxi Jluinpa
3a CEePeIHbOPIYHUMH TTOKA3HUKAMU
2013-2018 poxkis

Tak camo, sIK y BUNAJIKy 3 PO3UMHEHHM KHCHEM, Ha
rpadiky CHOOCTEpPIraeThCsl TEHACHINS 0 3MCHIICHHS
nmokazuuka BCKs y Boai [Himnpa, mo MoXxe MOsSCHIOBA-
THCS 3MEHIIEHHSM aHTPOIIOI€HHOTO HAaBAaHTAXXEHHs Ha
OaceiiH BOJOMIMH 4Yepe3 EKOHOMIYHHU crmaj, sSKHH €
HACJIJIKOM HECIIPUATIMBOI EKOHOMIYHOI CHTyarii y
KpaiHi, a TakoX Ipo 37aTHIicTh JIHiNpa 10 HEe 3HAYHOTO
CaMOOYHIIIEHHSI.

Amnani3 0araTopiuHUX pe3yJIbTaTiB CHOCTEPEXKEHHS
3a eKOJIOTIYHMM cTaHoM J[HiMpa J03BOJIMB BCTAHOBUTH,
o Kopuryrwounid koedimient C; (4) 3aIexuTh Bix 3ara-
JIFHOTO BMICTY aHIOHIB y BOAI 33 3aKOHOM:

C; =-0,0002¢,°+0,2719¢,-81,922, (8)
ne C; — ABCKs (pisauns BCKs Buime Ta HimkYe Micis
CKI/IL[ay CTIYHUX BOJ), MI/M’; C; — 3araJIbHUI COJICBMICT,
Mmr/m”.

Amnani3 0araTopiuHHX pPe3yJIbTaTiB CHOCTEPEKECHHS
3a €KOJIOTIYHUM CTaHOM JIHirpa T03BOJIMB BCTAHOBHTH,
mo Kkopurytounii koedimientr C, (5) 3anekxuTh BiX
BCKs/PK y Burisii

C,=—0,5542¢,°— 0,561c, + 2,871, 9)

ne C, — APK (pisaums PK Bumie Ta HuK4Ye MicIsi CKATY
CTIYHHX BOJ), Mr/m>; ¢, — Bigaomenns BCKs/PK.

Takum umHOM, Maro4du (akTHYHI JaHI crocrepe-
JKCHb 32 €KOJIOTIYHHM CTaHOM BOJHOTO 00’€KTY, BUHH-
Kae MOJUJIMBICTH 00paxyBaTH MapaMeTpy MOJeNi iHIu-
katopHux (curHanpHnx) mokasHukiB (PK — BCK) y
3aJIe)KHOCTI BiJ] 3HaY€Hb [TOKAa3HUKIB BMICTY aHIOHIB Ta
signomenus BCKs/PK.

BBenenns kopuryrounx xoeginienris C; i C, 103Bo-
JISIIOTh CYTTEBO MIJBHIIMTH HAIINHICTh MPOTHO3Y €KO-
JIOTIYHOTO CTaHy BOJAM MOBEPXHEBOTO JKepesia BOAOIO-
CTa4yaHHs 32 JIONOMOTOIO 3aIlPOIIOHOBAHOI MaTeMaTH4-
HOI MOJIeNi, IO TapaHTy€e BUCOKY aJeKBATHICTH OIepa-
TUBHUX PIIICHD yIPABIIiHHA BOIJHAMH pECypcaMu.

Jlns BU3HAYCHHS MTapaMeTpiB MOJCITI THHAMIKH KHC-
HeBoro pexumy JlHinpa, ToO0TO 3HaYeHHS KoeimieHTiB
K; (xoedimieHT GIOXIMIYHOIO OKHCICHHS OpraHiYHHX
pedoBuH) Ta k, (koedimieHT peaepallii), BHKOPUCTOBYE-
Mo jaHi Tabmunp 1-2 Ta po3paxoByemMo 3a Gopmynamu
(6) Ta (7). B Tabn. 3 HaBeneHi 3HaueHHs KoedimieHTiB k;
Ta kz.

Tabnuus 3 — Po3paxoBaHi 3HaueHHS KOe(ili€HTIB

k; Ta ky
oct ki K,

I11 -0,001667 | 0,00350
112 0,001725 | 0,00783
113 0,001525 | -0,01254
114 -0,002432 | -0,01493
I15 0,002658 | 0,01451
116 -0,000369 | 0,00740
117 -0,001034 | 0,00311
118 -0,000150 | 0,00076
119 0,003318 | 0,01135
1110 0,000740 | 0,00075
111 -0,000740 | 0,00064
1112 0,001061 | 0,0053

TakuM 4MHOM, BUXIIHUMHU JAHUMH JUIS PO3PaxyHKy
koedimienTiB k; Ta k, € ycepemHeHI cepeaHBOPIYHI
3HAUCHHS BIIMOBIAHNX MOKa3HHUKIB KHCHEBOTO PEXHUMY
3a iepiox 2013-2018 p.p.

Ha migcraBi po3paxoBanmx koedimieHTiB k; Ta ks,
po3paxoBano mozensHi 3HaueHHS BCKs Ta medimuty
PO3YMHEHOTO KHUCHIO. [lepeBipka ameKkBaTHOCTI MOAEIi
3mian BCKs ta PK npuBexena Ha BimmoimHuHX rpadi-
Kax (puc. 4 Ta puc. 5), ne 300paxkeHi KpHUBi cepeTHbOPi-
gHUX 3Ha4eHb noka3HukiB BCKs ta gedinuty po3dnne-
HOro KuCHIO 3a 2018 pik, 3HaYEHHs, 3MOJICIIEOBaHI 32
Ki1acuuHolo Mozeo Crpurepa-®enrca, npu 1boMy
3HAUCHHS, OTPUMaHi 3 BpaxyBaHHIM KOPUTYIOUHMX KOe-
(imienTiB.

KoedimienT kopensmii Mk MOIEJIBHUM 3HAYEHHSIM
BCKs Ta daktuynum craHoButh (puc. 4) 0,76, a mix
(haKTHIHNM 3HAYEHHSIM Ta MOJAEIBHHM 3 BHKOPHUCTaH-
HAM Kopurytodoro koedimienry — 0,94, mo MokHa
BB@)XaTH NMPUHHITHIM BPaxOBYIOUH JIOCBiJl MOTIEPEAHIX
npocmiaaukis [9, 10], ski BKasyroTh Ha Te, IO Ha BCi
MOJIeJli, 3amporoHOBaHi s omucy B3aemonii PK Ta
BCKS5 BrnBae (pakT HETOYHOCTI 3aJlaHHS YCiX Mapame-
TpPiB L€l MOJEJ, OTPUMAHUX i3 EKCIIEPUMEHTY (BEJH-
YHHA TOXUOKU MOxke pocsirati 40 %).
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ECHK CpeaHbopiuHe 5CK 2018 MogensHi SHa4eHHA

Pucynok 4 — Jlunamika 3MOJICTbOBAHUX,
cepeHbOPIYHUX Ta pakTH4HuX (2018 p.)
suauens BCKS (mr/mv°)

PesynbpTaT MOIENIOBaHHS 3HAUYCHb PO3UYMHCHOI'O KH-
cHIO (puc. 5) mokazye BUCOKUH KOSQIIIEHT KOPETAIii —
0,85; 3a kmacuunoro moxesmto — 0,71,

2,00
1,00 //
000 /\ /\
102 \§ 4/ 5B\ 7\ ¢/ 9 10 \11/12
-1,00
PEKTUYHI SHEUEHHA
-2.00 MoaeneHi 3HEHeHHA

MogeneHi 3 ypaxkyeaHHAM koedilieHta

PucyHnok 5 — JIlnHamika 3MOAeThOBaHUX Ta (PAaKTUIHUX
3
(2018 p.) 3HaYECHb PO3YMHEHOTO KUCHIO (MI/M”)

[lepeBaramMu 3anpoONOHOBAHOIO MiJXOJY € MOXKIIH-
BICTh MPOCTO{ Ta ONEPaTHBHOI 0OPOOKN HAsIBHUX JTAHUX
MOHITOPUHTY ITOBEPXHEBOTO JHKEPEa BOIOIOCTAYaHHSI.
BukopucranHst 3ampornoHOBaHOi MoOJENl Jae 3MOry
IIPOBOJINTH PO3PAXYHKH 0€3 3aCTOCYBAHHS ClELialIbHUX
KOMIT FOTEPHUX IPOTrpaM Ta Npo(piIbHIX HABHKIB.

SIk HeONMIKOM BCe X cIpaBeuIMBO OyJie BKa3aTh Ha
0OMEXKEHICTh CKJIaJOBUX MOJENI, 10 MOJIMBO MOXE
CTaTH MPEeIMETOM IOJAIBIINX JOCHIIKEHb B HAPSIMKY
BU3HAYECHHS OMNEPATUBHHUX METOJIB KOHTPOJIO 3MiHH
€KOJIOI'YHOT0 CTaHy IOBEpXHEBOro Jpkepena. Jlist BU-
MajgKy JOCSITHEHHs METH HAIIMX JOCITI/HKEHb 3aCTOCY-
BaHHs 3aIPONIOHOBAHOT MOJIEIIi € OIPaBIaHKM.

OcHOBHE TMpPHU3HAYECHHS OTPHMAHOI MOJENIi — Mpo-
rHo3 noka3HukiB BCK ta medinuty po3unHeHOTO KHC-
HIO 32 Pe3yJIbTaTaMH1 OIIEPATUBHOTO MOHITOPHUHTY.

BHMCHOBKMH. Ha ocHOBI naHuX peTpOCIIEKTHBHOTO
aHanizy 3a 2013-2018 poxu mpoBeneHO aHali3 3MiHH
nokazHukiB BCK ta po3zunHenoro kucHro J{Hinpa no 12
noctam 3abopy npo0. BusiBneno TeHaeHuii 1o mokpa-
IIaHHS KHCHEBOTO PEXXUMY PIUKH — 301IbIICHHS KOHIIE-
HTpamii po34rHEeHOTo KHcHI0 Ta 3MeHmeHHs BCK 3a
CepeNHbOPIYHUMHY TOKa3HUKaMH. Lle MokHa MOSCHUTH
3MEHIICHHSIM aHTPONOTEHHOTO HAaBaHTa)XEHHA Ha Oa-
ceifH BOJOWMU Yepe3 eKOHOMIUHHI criaa y Kpaini. Y 1mo-
CKOHAJICHO MaTeMaTHYHY MOJENb JUHAMIKU iHTeTpallb-

HUX TIOKa3HUKIB €KOJIOTIYHOTO CTaHy BOAOWMHU (MOJEITH
Crpitrepa-Denrca) TUITXOM TOMOBHEHHS KOPETYIOUNMH
KoeilieHTaMH, MO IO03BONSE 3 IOCTATHBO BHCOKOIO
TOYHICTIO TPOTHO3YBAaTH 3MiHY EKOJIOTIYHOTO CTaHy
Huinpa. Po3paxoBano mapamerpu k; (xoedimieHT 6io-
XIMIYHOTO OKHCIICHHS OpTaHigYHUX pedoBHH) Ta k, (ko-
ediuient peaepauii) Mmoaeni Crpitepa-denrnca a1t yMoB
BoJ Oaceiiny JlHimpa.
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PREDICTING THE IMPACT OF MAN-MADE POLLUTION ON THE QUALITATIVE STATUS
OF THE AQUATIC ECOSYSTEM OF THE DNIEPER RIVER
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Purpose. The adequacy of the predictive mathematical model for the prediction of oxygen regime in the Dnieper
basin conditions was determined on the basis of the classical Striter-Phelps model, by conducting a retrospective analy-
sis of the data of the Dnieper oxygen indices with further verification of the adequacy of the Striter-Phelps model for
the Dnieper basin conditions. Methodology. A retrospective analysis was conducted according to the data on the con-
trol of water intake on the Dnieper within the framework of the Basin Water Management at 12 posts. The analysis was
carried out taking into account the requirements of State Standard of Ukraine 4808: 2007. The studies were carried out
using a two-component model of Strinter-Phelps, as well as its modification (dissolved oxygen - biological oxygen
consumption). Mathematical modeling of the dynamics of oxygen indicators of the ecological status of surface waters,
by introducing correction coefficients. Results. The analysis of changes in biological oxygen and dissolved oxygen
consumption of the Dnieper by 12 sampling posts was carried out. Trends in the improvement of the oxygen regime of
the river and a decrease in biological oxygen consumption by annual average were revealed. The mathematical model
of the dynamics of the integral indices of the ecological status of the reservoir (the Striter-Phelps model) has been im-
proved by supplementing the correction coefficients, which allows to predict with sufficient accuracy the change of the
Dnieper ecological state. The parameters k1 (coefficient of biochemical oxidation of organic substances) and k2 (coef-
ficient of reaction) of the Striter-Phelps model for the water conditions of the Dnieper basin were calculated. Originali-
ty. The study is based on an integrated approach, which includes a retrospective analysis of available data from the
State Agency for Water Resources of Ukraine, which takes into account the principles of biodiversity conservation,
sustainable use of water resources, management and basins of rivers, monitoring and evaluation of information on their
status. Practical value. Further consideration of a larger number of components of the model may be the subject of
research towards determining operational methods for controlling the change in the ecological status of the surface
source. The main purpose of the obtained model is the prediction of biological oxygen consumption and dissolved oxy-
gen deficiency as a result of the operational monitoring of surface water quality. The results of the study can be used in
the development and implementation of a reliable and effective model for predicting the ecological status of surface
waters, including the Dnieper basin. References 5, tables 3, figures 5.

Key words: Dnieper basin, ecological status, anthropogenic load, quality assessment.
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