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JOMBPOBCBLKOI'O KAP'€PY KAJIIAHUX PY]L

IIpoaHanizoBaHO 4acoOBY JHHAMIKy BOOOHANOBHEHHA JIoMOpPOBCEKOrO Kap’epy, pO3IIsHYTO MOMUIHBICTh
PO3BHTKY HAI3BHYAMHHX CHUTyallili yHACTiJOK MOBEHi. 3a JaHUMHM TPUBAJIMX HAaTypHHX CHOCTEPEKEHb
BCTaHOBJIEHO XiMiuHMI ckiax poscomiB. YacoBa juHaMika rigporeocrparurpadiyHoro posmomizy
KOMITOHEHTIB pO3COJly IpOaHajli30BaHa 3 MO3HLiA Teopii po3umHiB. CKIag€HO HPOrHO3 BEPTUKANLHOTO
po3noaiy XiMiYHUX KOMIIOHEHTIB NPOTATOM 3allOBHEHHS Kap’epy. 3po6aeHo BHCHOBOK 1010 HEOOXiAHOCTI
CYTTEBOIO JOOMpALIOBaHHS NPOEKTy KoHcepBanlii JIoMOpOBCHKOro kap’epy, AKWii He BpaxoBy€ I€OJOro-
TiZiporeoXiMiyHy eBOHOLIIO IIPHPOLHO-TEXHOTE HHOTO BOXHOIO 00’ €KTY.

KmouoBi caoBa: JlomGpoBchkuit kap’ep KalmiHHHX pyA, PO3CONH, pajliyc KHMBIEHHA, Tifporeo-
cTpaTHrpadis, KiHeTHKa, KOHCTaHTa IIBHIKOCTI, POrHO3.

IIpoananusupoBaHa BpeMEHHas AMHAaMMKa BOZOHAnoNnHeHus J[oMOpOBCKOTro Kaphepa, paccMOTpeHa
BO3MOXHOCTh Pa3BHTHS 4Ype3BBIYAMHBIX CHTyauWi BcnencTBUe mnaBoAxoB. [Io HaHHBIM JUIMTENBHBIX
HaTypHbIX HaOMIONEHMI YCTaHOBNEH XHMHMYECKHH COCTaB paccoioB. BpemeHHas AMHaMuMKa THApO-
reocTparurpa(uyeckoro pacnpeeNeHus KOMIIOHEHTOB paccojia pacCMOTPEHa C TOYKH 3pEHUS TEOpHH
pactBopoB. CocTaBjieH IPOrHO3 BEPTHUKATBHOIO pacHpeseNieHHs XUMHYECKHX KOMIIOHEHTOB pacconia B
npouecce 3anojHeHHs Kapbepa. ClenaH BBIBOA O HEOOXOIMMOCTH CYINECTBEHHOH AOpabOTKH NpOEKTa
KoHcepBaluH JJoMOPOBCKOTO Kapbepa, KOTOPBIi HE YUHTHIBAET r€0IOr0-rUAPOreOXMMHYECKYIO 3BOJIIOLHIO
NPHPOIHO-TEXHOTEHHOTO BOAHOTO O0BEKTa.

KmoueBnie cioBa: JloMOpoBckuii Kkapbep KaJIMMHBIX pyA, paccoibl, paauyc MHTaHUA, TMOpPO-
reocTpaTurpadus, KHHETHKA, KOHCTAHTa CKOPOCTH, IIPOTHO3.

The temporal dynamics of water fill of Dombrovsky open-cast mine has been analyzed. The probability
of emergency situations is examined. Chemical composition of brines is established taking into account pro-
longed field observations. Basing on the theory of solutions temporal dynamics of hydro-geo-stratigraphy of
brine components is described. The forecast for vertical distribution of chemical compounds in brines during
the flood has been worked out. The project on conservation of Dombrovsky pit, ignoring geological and hy-
drogeochemical evolution of semi-natural water reservoir, needs in considerable revision.

Keywords: Dombrovsky open-cast mine of Potassium ore, brines, radius of nutrition, hydro-geo-stratig-
raphy, kinetics, rate constant, forecast.

Beryn. Jlom6poschkmii kap’ep Kanym-T'onHHCEKOTO pofoBHIIa KaliiHUX coneit ekcrutyaryeTses 3 1967
p. Haxap’epi poGoTu BeHCh 32 TPAHCIIOPTHOKO CHCTEMOIO pO3pOGKH 3 TPAHCTIOPTY BAHHAM aBTOCAMOCKHIAMH
PO3KPHBHHUX IOpiX Ha 30BHIIIHI i BHYTpIlUHI BigBaiH, pyAd — 00 ApobapHoro uexy. PosnymeHHs pya i
CKEJIbHHX PO3KPHBHHX NOPi/| IPOBOAWIOCH Oypo-BUOYXOBHM CrIOCOOOM, IO CHPHAIO 3HMKEHHIO IIIIBHOCTI
CONENOPOAHOro MaCHBY Ta aKTUBI3allii 30H NOTEHUIHHOTO KAPCTOYTBOPEHHS.

IMyxki po3kpHBHI NOpOAH PO3pOOIINCE YOTHPMAa YCTymaMH BHcoTor o 10 M 3 oprasizamiero
CEJIEKTHBHOIO BUHMaHHS: ITPyHTOBO-POCIHHHOIO 11apy, CYNIMHKIB, FJIEYHHUKIB i MilICO-INIHHUCTOrO NOKPHBY
(xeripok). CkesbHi pO3KPHBHI OPOAM Ta PYJHUH ITOKJIAM — YCTyIIaMH BHCOTOIO 10 15 M.

Po3po6nenns nepen6avanocsk ABoMa JiTBHULAMM: MiBAEHHOO i miBHIYHOIO. Ha 01.01.2008 p. niBgenHa
i niBHIYHA yacTHHU OyJIM 3aIOBHEHI po3cosiaMu B 00cs3i 5,9 MiH. M2,
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a) Iipaenna ainbHKNS Kap’epy — 5,6 MIIH. M%;

6) Iisniuna aineHULs Kap’epy — 0,3 MaH. M’

Mexani3M yTBOpEHHsI CONSHUX po3coiliBy JloMOpoBChKOMY Kap’epi— Lie pe3y/ibTarT B3aeMOii arMocdepHix
OI1a/liB 3 COJEHOCHHUMM I10pojaMu 1 Horo o0’eM 3aeXuTb Bi KUILKOCTI OrafiB, o6CAriB po3BaHTOKEHHs
I'PYHTOBOTO BOJIOHOCHOTO TOPH3OHTY, IUIOILI BOA0300pY Ta TPHMBAIOCTI KOHTAKTy Piakoi (BOAHOT) i TBEpAOi
(comboBot) (a3. Hapasi ruiowa Bonozbopy B MeKax APEHaXKHOT TpaHulei kap’epy cranoBuTh 180 ra. Ilpu
cepe/iHiil HopMi arMocdeprux onajtis 700 Mm/pik i koediuienTi Boaosiaaadi 0,9, 06’em yTBOprOBaHUX po3coiiB
JIMLIE BHACIIAOK iHinBTpanii arMocgepHuX onajiiB cTaHoBUTH 1,1 MIH. M’ B pik.

3a Bech nepiofy excryarauii 3 JlomOGpoBcbkoro kap’epy Buao6yTo 35,4 mMitH. M* pO3KpMBHHX TOPiA i
14,7 mutH. M* KaniiiHoi pyau, pasom 50,1 miH. M’ ripunyol Macu. BpaxoByioun, mo B Kap’epi craHom Ha
01.01.2008 p. 3Haxoaunocs 5,9 mitH. M* po3coi i 0,2 MjH. M* PO3KPHUBHUX 110PiJ, HE3aTIOBHEHUM 3aJIHLLIAB-
ca ripocTip 06’eMoM 44 MaH. M.

[igporeosnoriuni ymosn o6Boanenns JlomGposebkoro xap’epy. OcCHOBHMM JxepenoM GpopMyBaHHs
CTaJMX BOLONPUIUIMBIB Y JlomOpoBCchkui coneBnao0yBHUI Kap’ep € BONOHOCHHH KOMILUIEKC YeTBEPTHHHHX
Ta HaJICOILOBUX ITYyXKHX BIAK/IA1iB: CYIJIMHKM, NEPEBAKHO Y BEPXHIN YaCTHHI po3pisy, AKi AOHM3Y Nepexo-
JIATH Y NiI@HO-TpaBiiHO-TranbKoB1 Bifkaagu. Bmict BanynHoi ¢pakuii csrae 10-12 %, ranbku — 35-60 %,
rpasito Bia 13,5 1o 52 %, nicky Bia 35 10 60 %, nunyBaTvX Ta IMHUCTUX 4acTHHOK — 0,2-6,5%. 3aranbha
TOBILMHA TUILKOBUX BiJIKJIa/1iB 3MiHIOeTbCS Bijt 1-3 10 8-11 m.

IigporeodinbTpaliiiiolo  OCOOIMBICTIO  MIIAHO-FPaBIHHO-TATBKOBOIO  BOZOHOCHOIO TOPHM30HTY €
3iatHicTs 10 CyQo3iiHOro BUHOCY APIOHO3EPHHUCTHX IIMHHUCTO-NIWIOBHX YACTHHOK TIPU JIOKAILHOMY
30iNblUeHHI CiIPaBNIvHOIo rpajieHTy NoToKy abo micueBux AedopManisx i 3pyiueHHsX BONOHACHHEHOT TOBLL.
AHani3 3MiH CTPYKTypH MOTOKY [Iali0-IPaBiiHO-TaIbKOBOTO FOPH3OHTY B YMOBaX (opMyBaHHA AenpeciHuol
nifikn  JIoMOpoBcbKOro kap’epy, MICUEBUX 30H MiJNIPHOIO KMBJECHHSA XBOCTOCXOBMIL Ta LIIAMOCXOBHII
CBIIYMTb NPO CYMICHUH BIUIMB KapcToBO-Cy(o3iHHOro npoliecy Ha posyiliAbHeHHs MOpia Ta 30LIbIIEeHHs iX
npoHukHocTi. [Tpy upoMy BiAOyBaeTLCS 3pOCTallils IUBHAKOCTI PyXy NiA3EMHHX BOJ 110 HAJCOILOBIN NOBEPXHI,
30iIblEHHs IHQINBTPAUIl BHACII0K KAapCTOBO-CY(O3IHHOTO PO3YLIIILHEHHS MTOKPUBHUX TOPi[, NEperycim,
HaJ KAPCTOBUMM KaHajlaMH Ta JlikaMu (Tak 3BaHuii “TyHenbHMiT edekT»), 301IpIueHHs Mirpauii po3urHHMX
CKJIaZ0BHX COJICPYAHOIO MacuBy y BUpoOHHumi npocTip JJoMGpoBCcLKOro Kap’epy.

3a paHMMu  JocCaiAHO-PINBTpalifHUX poOiT, koedinieHT ¢iabrpauii nin@HoO-rpasiiiHO-ragbKOBOro
FOPU3OHTY y NPHPOIHOMY cTani aopistioe 1,2-2,0 m/no6y (2,8-4,0 m/n06y 6ins pycna p. Cipka).

3 ypaxyBaHHAM BIUIMBY BMILC3a3HAYCHUX YMHHMKIB risiporeodinsrpauiitne mnose JomMOpoBcbKoro
kap’epy HaOyBae N10BOJII HEOQHOPIAHOT CTPYKTYPH B YMOBaX cTabLILHOIO BIUIMBY JAeNpeciiHOl Niliku, sika
Ma€ TUIOLMHHO-PAliaJIbHUHA XapakTep.

B uinomy npuHHATO BUIUISTH HACTYyNHI €JIEMEHTH rijiporeodinsrpauiiinoro nons }:IOM6pOBCbKOI‘O
Kap’epy, ki NepeBaKHO IMOB’A3aHi 3 KOro TEXHONOIYHUMHU 00’ €KTaMu: Kap’epHe noje (2 AiNbHMUII), KiTblieBa
JIPCHAKHA TpaHILIEs, BIJBAIM, aKyMY/TIOIOUM EMHOCTI, BIABITHHH kaHau p. CiBku.

3ona Jlom6poBCchKOro Kap’epy B Ieoiioro-riiporeofloriqHoMy IUiaHi BiOpI3HAETLCS MiHIMaAbHUMU
TIMOMHAMH 3a9raHHs COLOBOTO JI3epKajia (OBEPXHI CONbLOBOT TOBILL) Ta HasBHICTIO HaNlipHO-IPYHTOBOTO
TTLAHO- N TbKOBO-IPABIHHOIO NOPU30HTY y HIIOMIBI IYXKUX MTOKPUBHHX MOPIiLL.

Boanouac BCKPUTTA Kap’€pHOTO MOJNsA B JaHUX yMOBax NpU3BENO O aKTHUBI3auil BIUIMBY Ha CTan
COJICTIOPOIHOTO MACHBY PO3YLLIIbHEHHS NOKPHBHHX TIOPiJ, 30ibIIeH s iHLIBTpauii arMochepHUX onais,
IIPUCKOPEHOTO PyXY MIJA3EMHUX BO/l HA TPARMLUI 3 CONIbOBUM J3€PKAJIOM Ta aKTHBI3ALIT KApCTOBO-Cyho3iHUX
npouecis. 3poCTaHHs PO3XOMY MiA3EMHMX BOJ NPU LBOMY 30UIBIIYE IX arpecHBHICTbL 10 CONENOPOJHOrO
MaCHBY NpUKap’€pHOT 30HU Ta MiHepani3auilo APeHaXHHX BO/.

CrBopenns kinblesoi apenaxHoi Tpauwei (KJT) maiike na ypisi yeryny JlomGposcbkoro kap’epy
(3amicTb BiacTyny Ha 250 M — 3a NEPBUHHUM NPOEKTOM) CYTTEBO 3MEHWIMO ii IAPO3aXUCHY 3[aTHICTS i
30inbWKAO TiAPaBITivYHi TPAAICHTH MJA3EMHOTO MOTOKY 3 MOCTYNOBUM 3pOCTaHHAM Cy(hO3IHHOrO BUHOCY
MIMHUCTO-NTUIIOBHX JIPIOHOPO3MIPHUX (paKiliii Ta aKTHBI3aUI€I0 JIOKAJLHOIO (TOYKOBOrO) Ta JiHIHHOIO
(xaHanbHO-T1/IPaBNiYHOI0) KAPCTOYTBOPEHHS.

JIMHAMIYHOMY PO3BUTKY KapcTOBO-CY(O3iHOrO Tpouecy CHpHAiO: 3HAa4YHAa TUIOWA BiAC/IOHEHHS
Mil@HO-TPaBIHHO-TAIbKOBOIO TOPH30HTY 1O IEPUMETPY Kap’epy, a Takox 30iIbLIEHHA NPOHUMKHEHHS
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BOJIOHACHYEHHX TOPi/l YHAC/IIIOK BUHECEHHS IPIOHO3EPHUCTHX BpaKLiii 3 OOHOYACHUM PO3YUIIILHEHHSM
HaJl 30HaMH KapCTOyTBOPEHHSI.

3 ananizy HaBe/IeHHX JIAHUX MOXKHA 3pOOMTH BHCHOBOK IOJO 30i/bIICHHS 30HN APEHYIOMOTO BILTUBY
npubOpTOBOi HaCTHHH Kap’epy, IO MiaTBepmkyeThes ocymeHHsm KT (Biapur pisHs nmigseMHMX BOZ
Bi/Jl JIOXa), PO3BUTKOM KapcToyTBOpeHHs no nepudepii kap’epy (mo 250-350 M i Ginblue), aHOManbHIAM
30UIbIIEHHAM [IMHACTO-NMIOBKMX (pakuii y criunux Bojax kap’epy micias noseni 2008 p. (mnens) 3
OIHOYACHUM 3POCTaHHAM BOIOTIPUILIMBIB.

Ha wnaw nornsa, po3uwiMpeHHs TepuTopii NposBY KapcTOBO-Cy(O3ifHOTO HPOLECY MOXKE CyTTEBO
3MEHLIMTH T€OTEXHIYHY CTIHKICTh IOKPUBHUX MOPi/J B MiArPYHTI riapoTexHivHux cnopyn (nam6, 6opris KT
Ta iH.), 10 MOXE NPH3BECTH A0 HACTYNMHHX HaA3BHYaHHuUX cuTyauiil (HC):

1) npopHBy PiAKHX CTOKIB XBocTOCXOBHINA Nel y kap’ep;

2) asapiiiHoro npopusy cToKy p. CiBka y kap’ep 3 HOTO HACTYITHMM NPHCKOPEHHUM 3aTOTICHHAM,

3) ¢opmyBaHHA TEXHOTCHHOTO CTOKY BHCOKOMiHepai3oBaHHX Box B Gaceiinm pp. Ciska-JliMuuws-
Jlnicrep B reodinbTpanifiniii cuctemi nilaHo-rpaBifHO-TaNbLKOBUX BiJKIAAiB Ta KAPCTOBHX YTBOPEHb
HaJICOJIOBOTO A3epKaja.

Bucokuit pusuk po3suTky BuiuesasHaueHMx HC minrBepmkyerbes pyHHYBaHHAM MiBHIYHOT ALISHKM
KJIT BHacnigok npossy 3cyBHMX jaedopmaniii Ha ykocax Goprie kap’epy Ta iX HabGMMKeHHS [0 NOJAMHH
p. CuBKa, sika yCrafikoBye ocjiabiieHy 30HYy NOPOAHOrO MacuBy (WBHMAKICTH Ginbuie 50 M/pik 3a jmaHUMU
reo(pi3U4HMUX 1 HATYPHUX CHIOCTEPEKeHD). PO3BUTOK KapcTOBO-cy(O3iHHOIO npotiecy y 3axiiHoMy HanpsIMKy
JIO HE3aIIOBHEHHX BUCOKOMIHEPaIi30BaHUMHU PO3UHHAMHU KaMop XOTHHCHKOIO Py/IHUKY BU3HAua€ Hebesneky
BUHECEHHS 3HaYHUX OOCATIB coni y cTik p. JIHicTep Ta BUHMKHEHHs HE3BOPOTHOI HaaA3BMYAMHO! cuTyauii
TPAHCKOP/IOHHOIO XapakTepy.

B winomy imxenepHo-rigporeonoriuni Ta ripuuyo-reonoriuni ymosu JoMOGpOBCHKOTO Kap’epy cilix
BM3HATH HaO/IMKEHUMHU 110 KaTacTpodiunux, crabinizawis ix 3 Metoro 3anobiranus HC perionanbsoro aGo
TPaHCKOPJOHHOTO PiBHS BMUMArae TepMiHOBOTO BUKOHAHHA KOMIUIEKCY HAyKOBO-AOCHITHHX Ta BUPOGHHUO-
TEXHOJIOMYHUX 3aXHCHUX 3aXO0/iB.

Crpykrypa 6anancy sononputokis B JlomGpoBcbkuii kap’ep y 2008 poui. /[uHamika HanoBHeHHS
Jlombposcbkoro kap’epy 3a fianumu 40-piunnx crioctepesxens JIIT “Kaniitnuit 3ason” 6e3 ypaxyBanus Bu-
TpaT Ha BUMAapOBYBAHHI T4 BIANIOMIIOBYBaHHS PO3COMIB 3 IOCHTH BUCOKOIO BIPOTIAHICTIO MOsKe GyTH anpok-
CHMOBAHA €KCIIOHEHUIHHOIO 3anexHicTio (puc. 1):

V() = 124]%%7, )

fie V — iHTerpanbHUi 00°€M Tina HanoBHEHHs Kap’epy 6e3 ypaxyBaHHs BUTPAT Ha BUIIAPOBYBaHHs BOJM Ta
BiANOMIIOBYBaHHS po3coniB [Tuc. M), t —
yac [poku] 3 BiJUTIKOM Bil MoYarky ekc-
ruryarauii kap’epy (1967 p.).

Hebit npuroxy y IliBuiuny ni-
nsHKy 1o moseni 2008 p. (nunens)
~ (2,83 tnc m*/noby) Gy y 2 pasu
OiNbIIMM  CepeAHbOPIYHMX  3HAYEHD,
10 € O3HAKOK MOJANbINOI aKTHMBI3aLil
KapcToBo-CydosiiiHoro mpouecy. To-
TOBHUMM (haKTOpaMH 30iMbLIEHHS MpH-
TOKY BHCTYMAKOTh!

1) nigsumena ginerpauis B Mexax
HPHIETTIOL 10 Kap’epy piuKOBOI JOJIMHU
p.Ciska i3 cydoziitHum 3pocTanHam
TIPOHMKHICTI MOpi;

2) wasBHicTs aedopmauii nopoa-
0 5 10 15 20 25 30 35 40 45 . .
Yac, pokn HOI0 WIIMKY MUK APEHaKHOK TpaH-
IIEEI0 1 YCTYIOM Kap’epy;

3) nignipauii  BuMB 3 6oky
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Puc 1. /lunamika iHTerpaJbHIX NOKa3HUKIB BOAOHATIOBHEHHSA
Kap’€py: BiliK yacy nouuHaeTbest 3 1967 p. (Touka «0»)
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Jlithsa nosins 2008 p. BHEC/Ia CYTTEBI KOPEKTUBH A0 NPOrHO3y BOJOHANOBHEHHS Kap’epy. [Ticis noseHi
BOJONPHILIUB y NIBHIYHY ALNBHUIIO 30i1b1IMBCA Malbke Ha 7,0 Tue. M*/100y (36inbiuenns y 3,5 pasu — 10 9,8
THC.M?/ 100y nopiBHsIbHO 3 2,83 THC. M*/100y). BogHouac BoloNpHIuIKB y MiB/ACHHY JUTBHULIO HABITH ACILO
sMeHlMBea — 3 1,4 te.m*/noby o 1,1 Tue.M*/1100y — (B MexKaX TOYHOCTI OLIHOK Ta MOYaTKy MOXJIMBOrO
NEepeToKy Yy MiBHIUHY AUTBHHULIO.

[Tic/is rigpaBiigHOrO CHoay4YeHHs MiBJEHHOI Ta MNiBHIUHOI AibHHLL J{oMOpOBChKOro Kap’epy yci
NIOKa3HUKH iX 3aTOTJICHHS 3piBHsIMCS — o nigiioMmy piBHIB AH, 06csary Boxonpurokis V 1a ix nebiry Q.

Amnanis 6anaHcy cyMapHHX BOJONPUTOKIB B JomnoBeHeBMiH nepion (4,23 tuc. m*/no6y na 01.06.08), Ta
nicnsnoseresuit (10,92 the. m*/noby Ha 03.09.08 Ta 10,53 Tc M*/n106y Ha 30.10.08) no3sosse 3pobuTH
HACTYIHI BUCHOBKH 1M0J0 AMHAMIKH 3MiH 6anaHcy Kap’€pHHMX BOJONPHUTOKIB:

- 3araJIbHUIM NPUTOK y Kap’ep Wi yac JiTHLOT MexeHi csras 4,23 tuc. m*/100y npu yMOBi BIIHOCHOTO
PIBHOB@)KHOrO CTaHy MOPOJHONO MacHBY MiX JIPEHaXKHOKO KaHABOIO Ta YCTYmoM Kap’epy (6e3 BBy
noBeHeBOT Cyo3il Ta po3yLLiILHEHHS NOPiJt B 30HI NPUIETOT 0 Kap’epy piuKOBOi JOJMHK);

- 30epexkeHHs BEIMYMHM CYMApHOro BOJONPHUTOKY Yy micasnoseHesuil nepion (03.09-30.10.08) €
CBIQUEHHAM MEPEBAKAIOYOI0O JPEHYBAJIbHOIO BILUIMBY TifpaBiigHO-Ccy(O3iiHOrO KaHaly B 30HI PiykoBOi
nonunu p. Cieka, 1o npumukac 1o IiBHIYHOT AlIbHULIL Kap’epy.

[Tpu yMOBiI BHITapoBYBaHHs wapy Boau 0nu3bko 0,6 M/pik Horo cepenHbopiuHKi nebiT (BOAHI BTpaTH 3
MOBEPXHI BOLHOIO J3epKasla 000X JUIbHULB Kap’epy) Oyae A0OpiBHIOBATH:

0,6m-S_ .M 0,6-400-10° 3
cyM — z660M /
365 365 006y - (2)

[pu nicnsanoseHeBoMy AeOiTi 3arajibHOKap €PHOrO BOJOMNPHUTOKY szlO,TIO3 M*/n00y BB BMIIA-
POBYBaHHS Ha 3MEHILEHHS IPUXOAHOT (pPecypcHOI) CTaTTi BOAHOTO OallaHCy Kap’€py i LIBHJIKICTb 3aTOIIEHHS
000X AinbHULL Oy/ie TOpiBHIOBATH:

AQ =

P9 =— __100%=6,2%
10,7-10° 3)

Haseneni 6anancosi ouinku (tabn. 1, 2, puc. 2) T2 po3paxyHOK CBIA4arh, WO BIUIMB BUIIAPOBYBaHHs 3
NOBEPXHi Kap’€pHOT BONOWMH € HECYTTEBUM 1 NPAKTHYHO AOPIBHIOE TOYHOCTI I APOMETPUUHHX CIIOCTEPEIKEHD
3a OrafiaMu Ta NMOBEPXHEBUM CTOKOM.

3acikcoBaHe Micas nvnHeBol noseHi (ctaom Ha 03.09.08) nepesuineHHs Bononpuroky y IiBnivdy
LUITHKY Maibke y 9 pasis nopiBusHo 3 IliBAGHHOIO IiNSHKOIO NpW NPUOAM3HO OJHAKOBUX JITONOTO-
binsrpanifHuX yMoBax J10 eKCIyarallii € 03HaKOK MeXaHiuHo1 cydo3il HaZIcoIbOBOrO TOPH3OHTY (aHOMANbHE
CKafiamyyyBaHHs BOJL Y Kap’epi 1ic/is MIOBEHI) Ta NepeBaXkaHHs TiIPaBIiyHOr0 PeXMUMY NPUTOKY B Kap'€p Ha
fioro OopToBUX ycTynax.

JlonarkoBUM MiATBEPKEHHAM Aii Lboro (HakTopy € NMpHCKOPEeHUH po3MuB ycTyiy ITiBHIUHOT JINSHKH
Kap’epy (NIBHIYHO-3aXiAHA AUIAHKA) 1 pyiiHYBaHHS HOro piBHOBAXXHOTO Npoditio.

BpaxoBytoun nepeTBopeHHs MIOHIMHHO-Pa/liallbHOTO 110TOKY HaACOTLOBOTO IPYHTOBOTO (6€3HanipHoro)
ropusoHTy 10 JIoMOpOBCHKOrO Kap’epy Y 3MillaHui riapaBiiuHo-GiNnbTpauiiiHuii, BAKOHAEMO OPIEHTOBHI
OiHKH KOe(iLliEHTY BOJOTIPOHHKHOCTI HA/ICObOBUX NOKPHBHUX NOPiA 3a 2 po3paxyHKOBUMH CXEMaMHU:

1) 110CKOTO TOTOKY Ha MEXi YCTyIly Kap’epy 3 IIOBHUM BUKJIMHIOBAHHAM GE3HaNipHOro rOpU3OHTY
(H-O); 3a Bitomoro dopmysioro Jlapci ans naommnHoro Ge3nanipHoro noroky Horo aeGit Q (npunnus y
kap’ep 1o nepudepii abo nepumerpy Horo ycryny P=5000 M) Gyne nopisHioarh:

Q = KHPi, e i — riapaBiiunuil yiiin (rpaaient 6e3HanipHoro notoky), i=5-107; B janoMy Bunaaky
Q=4210°=KH5000510".

Toni koedinieHT BOXOTIPOHUKHOCTI HA/ICOJIEBOIO FOPH3OHTY 1S YMOB GE3HAIIIPHOIO 1OTOKY:

4200 2
KH =9 =——-————_:163M/
/’,- 5000-5-10 doby . 4)

2) IUIOLMHHO-Pa/AIaIbLHOIO MOTOKY NpPH NMpUOAU3HOMY 3HA4YEHHI PaflyCy BIUTHBY (33 CXEMATHUHOIO

Kaproto i3orincu nosepxHi) R=3000 Mm; y naHoMy BumnajiKy koe(iuieHT BOAONPOHUKHOCTI 3riqHO BiAOMoi
¢dopmymm [Jromoi 6yne nopiBHIOBaTH:
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Y 7 )

A€ r, — paalyc “BeIMKOro Kosoasso” kap’epy; r, = P/2r = 5000/6,28 = 800 m.

Toni:
1gR 5000
Qe 400000 176 M

H —
7 1,36-(H ~10) 13,6 doby - (6)

CnisnaJiiHHs OTPUMAHWX pPO3PaXyHKiB MNEPEBAXHO Moxe OyTH MOB’S3aHMM 3 BEJMKMM pajiycoM
GinpTpanifHoro nOTOKy Ha YCTymi Kap’epy, 1O 3MEHINYE DPI3HULIO MK IUIOMMHHO-paJianbHUM Ta
TUTOUIMHHUMH TTIOTOKAMM.

Taknm unHOM, Haaxo/keHHs 10 80-90% BOROMPUTOKIB MEPEBAKHO Y TifPABIIYHOMY PEXHMMI B MEKax
30HHU APEHAKHOTO BIUIMBY IPUIEITIOL PiYKOBOI JOJIMHH A03BOJISE IPOBOAMTH GAIAHCOBI OLIHKHU IPEHAXKHOTO
CTOKY y Kap’€p LUITXOM CIIOCTepexeHb 3a Horo obcAraMu Ta nifiiioMoM BoHOTo A3epkasia. [1ph npomy ayxe
BJIJIMBUM € JIETANI3allis CroCTepe)keHb i/l 4ac OIajiB Ta IOBEHE.

Tlpo BaxMBICTb W€l pekoMeH/Iallil MOXe CBIIYMTH MOMEpeaHili po3paxyHOK paiiycy »KHBICHHS R,
BOJOTIPHUTOKY Y Kap’€p Py BEAMUHHI iH(iNBTpanifHOro KHBICHHS IPyHTOBUX BOA (OpieHTOBHO 210 50 % Bin
omanis W = 0,4 M/pik).

Paniyc iHQinbrpauifHOro »HUBICHHA NPUTOKY IPYHTOBMX Box 110 mepudepii kap’epy Moxe Gyrtw
po3paxoBaHHil 3a HACTYIHOI GAIAHCOBOIO 3AIEXKHICTIO:

(R, - R )W =0Q-365 |

(7)
3BIAKU:
7R;, _0:365 +7R*, ®)
R, = Q-365 R = M +800% =~ 1400 M. ©)
w 314-0,11

Pa3zom 3 paniycom “BeJIMKOTO KOJNOAS310” Kap’epy 11€ CTAaHOBUTHME R, =800+1400 m = 2200 m, wo
NPAKTHYHO CIIBIIAJAE 3 OPIEHTOBHOIO OUIHKOIO PajiyCy BIUIMBY 3a reomopdosoriuuumu osHakamu (R =~
3000 m).

B uinomy BumeHapeneHi excrepTHi riaporeodinbrpaniiini po3paxyHKH € CBiYEHHAM TOrO, ILO
BOJIOMPUTOKH Y Kap’€p MaIOTh BiZIHOCHO BPIBHOBAKEHUH 3 orlagaMM pesxxuM (KBasicTabinbnuii pesxxm). Tomy
TOJIOBHUM 33C000M MOAAIBIIMX OUIHOK BOAHO-6a1aHCOBOIrO PeXUMY Kap’epy Ta NPOTHO3Y TiAPOXiMIYHNX
TOKA3HUKIB BOA Kap’€pHOI BOAOHMM MNOBMHHI OyTH CHMCTeMHi riapaBiiusi, rigpomeTeoponoriui Ta
TiJIPOFe0JIOriuHi CIIOCTEPEXKEHHS Y KOMILIEKC] 3 reoNoro-reodisH4HIM Ta IiiporeoXiMiuHiM MOHITOPHHIOM.

Ximiunuii ckiaax posconis [lomGposcrkoro kap’epy. Ximiuniii cknan posconis nporsrom nosay 40
pokis cioctrepexens [T “Kaniiinuii 3aBoa” 3MiHIOETbCS y JOCHTb LIMPOKHMX Mesxxax (Tabi. 1). BpaxoBytouu
Ccepe/He MOJISPHE CIIBBIJHOICHHS KOMITOHEHTIB, CKJIa/i pO3coity MoXke GyTH OPiEHTOBHO NpPeACTABICHHH Y
BUIIIAAL hopMysiu:

Na, K, Mg Cl (S0,), (10)

Jns ananisy BMicTy Baxkux metaiis'y 2008 p. Gys1o BifiGpano npoly poscoiy, sxa Gyna npoanaizosana
Ha aroMHo-abcopbuiiinomy cnekrpomerpi AAC—115M1 3a cTanaapTHOIO METOMKOKO. 32 HU3KOIO MOKA3HUKIB
(mict Ni, Fe, Mn, Pb, Cr) Busnaueno nepesuiuenns 1K, scranosnennx CaulTnH 4630-88 mis BOZOHM
rOCrO/IaAPChKO-TIMTHOTO Ta KY/BTYPHO-MI00YTOBOrO NpusHavenHs [1,3,5]. 3okpema, BMicT cBuHINO y po3cori
nepesuinye IJIK 6inbwe, six y 40 pasis (tabn. 2). Hepakko pospaxyBaru, Lo Ipy BUNIApOBYBaHHI Po3coTy
CYXHH 3UITMLIOK MICTHTAME NOHaJ 3 MIXKr™~ BOJIOPO3YHHHUX CIONYK CBUHLIO. Y TiepepaxyHKy Ha HallGimbi
LiHHY CHPOBHHY NMTOMUH BMICT BOJOPO34MHHOrO cBUHLIO B 1 kr cyxoro KCI cranoeuTuMe Mmaiike B 7
pa3is 6inbine ~ 6ausbko 20 mrxkr. 3rigso ACTY 4808:2007 [1,3,5], skicTh BOAH, SKa HAMOBHIOE Kap’ep,
BPAXOBYIO4H KOHLICHTPALIT XJIOPUAIB i CysibdaTis, a Takox KaTioHiB, Moxke OyTH BinHecena 10 4 Kiacy.
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Tabnuysn 1
Bapianii ximiunoro cknaay poscoais nporsirom 1968-2008 pp.
OpuHuui Na' K* Mg* SO > Cl- d Sum
XM 48.7-78.2 | 12.0-43.0 | 7.83-27.4 { 13.25-113 | 86,9170 |1.117-1.263{215-375
63,0 21,3 15,8 45,8 131 1,179 274
% BIR 18.7-34.2 | 4.8-129 | 3.6-7.9 5.5-30.2 | 36.0-66.8
Sum 23,3 7,8 5,7 16,5 48,2
Mxam3 2.1-3.4 031-1.1 | 033-1.1 | 0.14-1.2 2.5-4.8
2,7 0,55 0,66 0,48 3,7

[1pumirka: d — rycruia poscoiny, Sum — 3arajibHa MiHepaJi3alis

CraructvuHui anaiis GararopiuHMX AaHMX JAMHAMIKM XiMIYHOIO CKJIady pPO3COJIB CBiIHUTH NpO
HASABHICTH TEHIEHUIT 1OJI0 3pPOCTAHHS IYCTHHH PO3COJTY | KOHLICHTpPAiT HOro KOMMOHEHTIB 3i 30ibLIeHHIM
00’€My TU1a HallOBHEHHs! Kap’epa. [103uTHBHA KOpesALig MiX 3pocTaHHAM 06’ €My Ta KOHUEHTpALT po3costiB
CBIIUMTB TIPO NEPEBAKAHHS LIBUAKOCTI Ta 00CATY BUITYTOBYBaHHS cosieii 3 6OpTiB Kap’epy HaJ LIBUAKICTIO
po30apJieHHs aTMOC(EPHUMH ONaIaMU Ta BOAAMH IPYHTOBOIO BOJOHOCHOTO TOPU3OHTY.

PerpeciiiHi 3an€XHOCTI MDK (i3MKO-XIMIYHHMM BIACTHBOCTAMM PO3COiY Ta 06’€MOM BOJ, SIKi BUIy-
TOBYIOTH COJli, OTIMCYIOThCS PIBHAHHSAMMU (pHc. 2):
[Na'}=0.011xV + 57.7
[K*]=0.0057xV + 18.4
[Mg*]=0.0027xV + 14.4
[CI']=0.018xV +121.5
[SO21=0.015xV + 383
Sum =0.051xV + 251
d=4x10"°xV + 1.161

Jnst opmyn 11-17 xoHUEHTpanii KOMIOHEHTIB BUPAXAIOTLCA Y TXM ™, I'YCTHHA PO3CONy — y PXCM™,
06’emu BOAM — y THC. M*. HaBeaeni piBHAHHA € OCHOBHHMM JUIsi IPOrHO3YBAHHSA XiMIYHOTO CKJIay PO3COIiB
[IpH 3aM0BHEHHI Kap’epy arMOc(epHUMH OTajlaMH Ta BOJAMH TPYHTOBIO BOAOHOCHOTO FOPH3OHTY.

(1D),
(12),
(13),
(14),
(15),
(16),
(17).

Tabnuys 2
Bmicm sasckux memanie y posconi Jomiposcekozo kap’cpy
Canllut 463})-88 I[TJK u OBYB Kiac gxocri
. (st BoROHM 12-04-11 (1990) | Bomm (3a
Konnenrpariisi, |[rocnogapcbko-nuTHOro y
Meran MO Ta Ky KTy pHO- (1ng Bomoiim JACTY
puborocnonapceskoro| 4808:2007
1100y TOBOTO
npusnaucnns) [1] npusHauenss) [1] BY))
Lluuk 0,18 1,03 0,05 2(0,1-0,5)
Hixenv 0,55 0,1 0,01 4(>0,1)
3anizo 0,78 0,33 He Bcranosneno 2 (0,3-1,0)
Mapeaneys 0,43 0,13 He BcranosnieHo 3 (0,1-0,5)
Ceuneys 1,23 0,03 0,01 4 (>0,1)
Mizgp 0,11 1,03 0,005 4 (>0,003)
Xpom 0,79 0,5 0,001 4 (>0,5)

[IpuMiTKa: KypCHBOM BH/IL/IEHO €IEMEHTH, BMICT SKHX [TEPEBHLLYE Ail04i HOPMATUBH
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KOHHEHTPANil KOMIIOHEHTIB — IXAM™>, I'yCTHHA — IXCM™,

1500

liaporeocTparurpadin ximiunoro ckaany poscoay. B acniekti po3pobienns crparerii npuBeaeHnHs
JlombpoBCcbKOro Kap’epy B €koNOriuno Ge3neuHuii cran qvHaMika po3noainy XiMiuHMX pe4OBUH M0 NIHOUHI
PiOuNI020 Tia HANIOBHEHHS Kap’€py Biflirpae NpoBiJHy ponb. ABTOPH BBXKAIOTh 32 MOXUIMBE BUKOPUCTAH-
H$l TEONIOTIUHOTO TePMiHy “cTparurpadis” [Uls BU3HAYEHHs TOLIAPOBOrO PO3NOALLY XiMiUHHX CIIONYK Y BOJ-
HOMy 00’€KrTi: 110 aHasorii 1o crparurpadidnoi naneonTosorii, crparurpadii JOHHUX BiIKIaLiB y MOPChKiii
reosiorii, crparurpadii KiMaTHYHOT TOWLO —~ BUKOPUCTATH TePMiH cmpamuepagiuna 2idpozeoximis abo 2io-

pozeocmpamuepais.

BeprukansHuil po3nofin XiMivHUX CHofyK y posconi 6yso onpobysano y 1998 p. (10 mubunu 20 m),
2000 p. (7 m), 2005 p. (50 m), 2006 p. (35 m), 2008 p. (50 m). [Torsrom 10 pokiB npakTuuHO M8 BCix
KOMIOHEHTIB PO3COJTY CTIOCTEPIracThesl 3aKOHOMIPHICTh MO0 3POCTaHHS BMICTY 3 NIMOMHOIO y BEPXHBOMY
10-meTpoBoMy api poscony. Huwkue 10 m crocrepiraeTbesi BUPIBHIOBaHHS KOHLEHTpauUiii KOMIIOHEHTIB
poscony. Taka 3aKOHOMIPHICTb NOSCHIOETbCSA TIPUTOKOM TMOPIBHSHO 4YMCTOT BOAM 3 arMocdepHuX onajip
T4 TajleYHUKOBOIO BOJOHOCHOTO TOpU30HTY. To6TO mpouecH XBWILOBOTO HepemiutyBaHHs, AMdysii Ta
KOHBEKLIT XIMIYHMX KOMIIOHEHTIB PO3cOily OOMEXyIoThCs BepXHiM 10-MerpoBum wapom. OcTanue no6pe
UTIOCTPYETBCS Pe3y/ibTaTaMM MOUIAPOBOTO aHali3y XiMi4HOro ckjaay po3cosiB, nposeeHoro y 2000 p.

uepe3 1 M Ha mUOHHY 7 METpIB.

OveBnaHO, WO BIACYTHICTh J@HWX WIOAO BEPTHKAILHOIO PO3MOALTY KOMIOHEHTIB y po3conax 3a
nonepeani 30 pokiB He 103BOJIAE AOCTATHBLO TOYHO 3MOAENIOBATH MIPOLECH PO3YHHEHHS, KOHUEHTPYBAHHS Ta
po3Gassienns po3cois. [IpoTe HasBHICTb 5 TOHOK EKCIIEPHMMEHTAILHOTO ONPOGYBaHHA MiporeocTpaTurpadii
PIZAMHHOTO TiJla HATIOBHEHHS Kap’€py y 4aCOBOMY TIEPETHHI 1a€ IOCTOBIPHY YSIBY PO MEXaHi3M LMX NPOLIECIB,

X CIPAMOBAHICTb Ta LIBHAKICTb.
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3aKOHOMIPHOCTI riaporeocTparurpadivHOro pO3NOALTY XiMidHHX PEYOBHH Y PiIMHHOMY Tijli HATIOBHEHHS
Kap’€py 3 BUCOKOIO BiPOTiIHICTIO MOXKYTb OyTH ONHCaHi PiBHAHHAMH THITY:

C=A+Bx(1-e™") (18)
ge C [rxam—]—KoHUueHTpaLis KOMITOHEeHTY po3cony y wapih [M], A [rx M ] — KOHLeHTpaLlis KOMITOHEHTY

po3cony B MoBepxHeBoMy mapi, B [rxaM~] — koHueHTpanis kKOMIIOHEHTY B NPUJIOHHOMY IHapi poscony, k;
[M~'] - koncTaHTa rigporeocTpaTurpadiuHOro po3noainy koMnoHenra (puc. 3, 4).
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Puc. 3. Tinporeocrparurpadgiununit posnoaij KkoMmnonenTis poscoay B 1998 p.
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Puc. 4. I'inporeocrparurpadiunuii posnonis xomnonentis poscouy B 2008 p.

BisyanbHO BiICTEXY€ETbCA TOTYXHICTb mapy AudepeHuianii XiMiuHOro CKIamy po3coniB, skuii mis
O11bLIOCTI KOMNOHEHTIB He nepesuinye 10 M (puc. 3, 4). Hikue 1iel minGuHM po3coii XapakTepu3yroThes

ONHOPIAHMM CKJIAZIOM; KOHLEHTpallii KOMIIOHEHTIB Yy HMXKHIX IapaX 3 4YacoMm 30uiblnyerbcs y 6ik
HAaCHYeHHS.
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AHanis BeMUMH [1apaMeTpiB anpokcUMalii rijporeocTparurpagiuHoro po3nojauty XiMiYHMX PEeHOBUH
y poscosiax JlombpoBchkoro kap’epy piBHAHHAM (18), 3Begenux y Tabn. 3, CBIAUMTH TPO HAABHICTh
YiTKMX 3aKOHOMIPHOCTEN eBosOLil riaporeoxiMiuHoi aHomaii 3abpymHenHs J{omGpoBebkoro kap’epy. L
3aKOHOMIPHOCTI BU3HA4aIOTh NPOrHO3YBaHHs PO3BUTKY MiApOreoXiMidHoi anomanii.

Tabnuysn 3
Hapamerpyn rigporeocrparurpadivnoro po3noaiTy XiMuHuX cioayk
[Tapamerpy Pix K* Mg? Na* Cl SO2 Sum
1998 17,7 11,2 62,2 114 42,5 237
2005 12,4 7,0 48,5 87,5 26,5 184
4 2006 946 52 44,5 814 204 160
2008 12,4 7,1 48,7 87,9 26,6 184
1998 10,6 7,4 21,5 54,8 13,7 127
B 2005 16 13,9 37,6 79,8 44,1 190
2006 18 12,5 374 76,4 37,5 188
2008 16,8 14,2 395 84 44,5 197
1998 0,497 0,299 0,266 0,367 0,135 0,32
' 2005 0,292 0,259 0,305 0,259 0,424 0,294
h 2006 0,276 0,324 0,326 0,282 0,373 0,312
2008 0,259 0,244 0,269 0,229 0,41 0,265

Yacosi szanexcnocmi napamempie 2iopoceocmpamuepaghiuvnoeo  posnodiny. Tlpouec ¢opMyBanHs
XIMIYHOTO CKJIAZly TOBEPXHEBOIO LIapy PO3COY 3aJIeXKUTh BiJl HU3KU MPUPOAHUX Td TEXHOTEHHHUX YHHHMKIB.
OCHOBHMMH TIPOLIECAMM € PO3YMHEHHA COJeH 3 KaJliMHOI pyAM 'Ta BMIULyIO4MX ropia GopriB kap’epy
i po3basrieHHs po3coly arMochepHUMM OMaJaMd Ta BOJAMH IaJ€YHHKOBOrO TOpU3OHTYy. Buxoadun 3
aHTaroHi3My LIMX NpOIECiB, AWHAMiKa CyMapHOro BMIcTy conell Moxxe Oy TH orucaHa KpHMBOO BHAIY (puc. 5):

Sum = 549xe 0:0261x1x( ] — g 0.200%1) (19)

[potsrom nepuux 10-12 pokis excrutyarauii kap’epy (1968-1979) BinOyBaeThbcs akTHBHE BUTYTOBY BaHHS
coseill TIpy HeBeJIMKiH KinbKocTi Boz (06’eM Bozv B Kap’epi, 3a aanumu 1T “Kaniiinmii 3a8ox”, cTaHOBUB y
1979 p. 6au3bKO 2,5 MIIH. M’) | KOHLIEHTpALLis comei LIBUIKO 3pOCTaE, IO BifoOpaXkae APYrui YjleH piBHARHS:
(1 —e 2" 1o Tomy mBUAKICTL AUdepeHLialii po3coy 10 MUOKUHI epeBHLILYE UIBHIKICTH BUITYTOBYBaHHS,
IO BEJE 10 CAMOOYMIIEHHA HOTo [OBEPXHEBOIO INApy; BiAOYBAcThCs HACHHEHHsS HIDKHIX IapiB po3cony,

400 O/IHOYACHO 3POCTalOTh TIPUTOKH BOAM Y Kap’ep,
NPOBOAMTBLCA  BIANOMIOBYBAaHHS  PO3CONIB 3
Kap’epy B uiaxtu Ttomo. Ha »xane, BiacyrHicrs
JAaHUX 1100 CTPaTUrpadiuyHOro po3noaily KOH-
UEeHTpauif KOMIOHEHTIB no rubuHI po3cony a0
1998 p., He no3BOJIsAE TOCTOBIPHO BepHDiKyBaTH 1110
MoJENb. A OTXKe, U1 IPOrHO3YBaHHs KOHLEHTpaLii
KOMITOHEHTIB Y TOBEPXHEBOMY Liapi po3COJliB BH-
KOPHCTOBYIOTbCS [JaHi, OTPUMaHi B pe3y/bTari
onpoOyBaHHs Tijla HANOBHEHHS Kap’ €py 1o MuOUHI,
1no4yuHarouu 3 1998 p., 110 OXOMUTI0E HU3XIAHY MpaBy
4acTHHY KPHBOI (OMB. pHC. 5).

0 ” p o ” o0 I ngKanHo IUIsl BCiX KOMIIOHEHTIB pO3COIy
Yac, poxn CHOCTepiraeTbCd  3MEHLIGHHS  fapametpa A

) . (Tabn.3). TobTo yHacHiZoK NMPUTOKY “‘amcTOi” BO-

Puc. 5. Tunamika CYMApHOTO0 BMICTY COMCH 1 armocgepHUX OMAZIB TA 3 FATEYHMKOBOTO BOJIO-
Yy NOBEPXHEBOMY LIapi po3coay: Touka «0» HOCHOTO TOpH30HTY Bi0yBaeTbcs po36aBieHHs
BiANOBila€ Mepioay MO4ATKY eKCIIyaTauii TIOBEPXHEBOTO APy PO3COiy | 3HHXKEHHS B HbOMY

b .
Kap’epy (1967 p.) KOHUEHTpaLIl OCHOBHMX KOMIOHEHTiB. JlocHTh

3aranbHa MiHepanisauis
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obMeXeHa KinbKICTh AaHMX (4 NMOBHOUIHHWX onpoOyBaHHs a0 miubuHK Oinbimie 10 M (30HAa aKTUBHOIO
nepeMmillyBaHHs YHACIOK mpouieciB Audy3ii, KoHBEKLIiT, XBUIBOBOTO NEPEMillly BAHHS TOLLO) He J03BOJIAIOTH
3pOOMTH OJIHO3HAYHMX BMCHOBKIB O[O XapakTepy Ta IMBHAKOCTI 3MEHIIEHHs KOHLEHTpauii poscony y
nosepxueBomy wapi. [pore po3basieHHs Ta iHWIi (Gi3HKO-XIMiUHI TPOLIECH MIVIAralOTh OCHOBHOMY 3aKOHY
TEPMOMHAMIKM Ta MOXYTh GyTH ONMCaHi eKCNIOHEH HHUMH 3aKOHOMIPHOCTAMH BUY:

A=Ay xe™, 20)

ne A, [rxamM™] — KOHLEHTpallis KOMIOHEHTa B IOBEPXHEBOMY Luapi poscony B 1998 p., k. [pix'] -
KOHCTAHTA IIBUKOCTI CAMOOYHMLLEHHS [TOBEPXHEBOTO HIApY PO3COJTy BHACIIAOK po30aBieHHs arMochepHUMU
onagaMM Ta BOAAMM HE3ACOJEHHMX BOJOHOCHHMX TOPH3OHTIB, t [poku] — Biasik 4yacy Bix 1998 p. Bennunna
KOHCTaHTH LIBWAKOCTI CAMOOYMILEHHS [OBEPXHEBOTO WIapy pO3CONy IS Pi3HUX HOro KOMIOHEHTIB Ta
3aranbHOI MiHepalizauii 3HaxoauThes B Mexax 0,0298-0,0600 npu cepeanbomy 3nauenHi 0,0434 pix' (tabn.
4). BignocHa nmoxubxa nporHo3yBaHHs CyMapHOI KOHLEHTPALIT KOMIIOHEHTIB y TTOBEPXHEBOMY Iapi po3coiTy
B NIOPIBHAHHI 3 JIOT0 3arajlbHOIO MiHEpani3alielo CTaHOBHUTE 2-9 %.

Junamika napamerpa B (KOHLEHTpalis KOMIOHEHTa Y NMPUAOHHOMY wiapi poscony) (auB. Tabm. 3)
CBilUMTL TpO 3pocTaHHs audepeHuialil KOHUEHTPALii KOMIIOHEHTIB pPO3COTy MK MOBEPXHEeBHM Ta
NPHAOHHHUM LIAPaMHK 3 4acoM. Y MexxaX HafaHO! BUOIPKH AaHHX 11e 3POCTaHHs [T1JUISrae NpsMo NponopuiiHin
3asiesxnocTi. [Ipore, 3pocTaHHs KOHUEHTpALl coneil y po3uMHiI 3pOCTaTMMe 0 FpaHW4YHO! YMOBH HOro
HacHYEHHs, WO BiAOYBAECTLCSH 3TiZIHO 3aKOHIB XIMi4HOT KIHETMKM. [{ns MozenioBaHHA YacoBO1 3MiHH
KOHUEHTpALlii KOMIIOHCHTIB Y MPUAOHHHUX LIapax Po3cOiiB 3aCTOCOBAHO PIBHAHHA KIHETHKHM | NMOPSAKY s
HE3BOPOTHOTO TPOLIECy:

B=(B,, —A)(1-¢"") @1)

ne B [rxam ] — koHUeHTpalis KOMIIOHEHTIB DPHAOHHOIO 1apy PO3coiy Ha yac t [poku] 3 BiUIiKoM Hacy
Bia 1967 p. (Touka “0»); K, [pik '] — KOHCTaHTa IUBMAKOCTI KOHLEHTPYBaHHS 10 TPAHUYHOT YMOBH HACHYEHOTO
posunny, B [r*amM~] — KOHLEHTpallis KOMIOHEHTIB y HAaCMUEHOMY po3umHi, A [rXam °] — koHueHTpailis

KOMIIOHEHTIB Y TOBEPXHEBOMY LIapi PO3CONY, BU3HA4EHA 3a piBHSAHAAM (20).

Tabnuys 4
Hapamerpu camMooYHUIEHHS TAa NPOrHO3 KOHUEHTPANii KOMIOHEHTIB
y NOBEpPXHEBOMY Iapi po3cony
KomionenTu 5 . [Tporuos xoHIEHTpAIlil, rXam 3
po3coiry Ay T ke, pi R 2010 p. 2020 p. 2040 p.
K* 17,05 0,0475 0,65 14,8 9,2 3,6
Na* 60,9 0,0298 0,81 55,7 41,3 22.8
Mg* 10,7 0,0600 0,68 8,9 4,9 1,5
ClI 111 0,0311 0,84 101,1 74,1 39,8
SO > 40,6 0,0598 0,73 33,9 18,7 5,6
3aranpHa 231 0,0322 0,73 209,7 152,0 79,8
MiHepatizallis

Buxoaguu 3i ckiagy KaniiHot pyid Ta BMIilLyrounx nopiz (tabi. 5), po3uuHHICTh OKPEeMHX KOMIIOHEHTIB
poscony B xonoanii Boai (0-20 °C) cranosuts, rxam*: KC1 -342, NaCl — 357, MgClL, - 564, K SO, — 74,
Na,SO, - 529, MgSO, —33,7 [7]. 3riaHo eKxcnepuMeHTaIbHIX JaHHX, OTpuMaHuX npod. Cemuykom .M. [6],
ni3Hille MiATBEPLKEHUX HOro yuHsmu [2], HacHUeHui BOAHUH po3uuH cosieHocHUX nopia JloMGpoBckkoro
Kkap’epy Mae MiHepanizauiro 420-430 r v, [Tpu boMy 3Ha4eHHs napameTpaB | 111 OKpEMHX KOMIIOHEHTIB
poscoiny, HaBefeHe Yy Tabia. 6, BM3HAYacTbCs BHUXOASYM 31 CEPEHBOrO CIiBBIJHOLIEHHS KOMIIOHEHTIB,
po3paxoBaHoro 3a nepiog cnocrepexens 1967-2007 pp. (aus. Tabn. 1).

Amani3 4acoBOi AMHAMIKM KOHCTAHTH risiporeoctparurpadivunoro posnoainy k, (aus. Tabn. 3) nokasye,
010 abCosIOTHI 3HAYEHHS LLOrO TapaMeTpy Uls i0HIB Kallito, Maruiio, XJ0py Ta 3arajpHoi MiHepanizauii
MalOTh TEHACHIIIO 10 3MEHIUCHHS 3 4acoMm, /U1 KaTiOHIB HaTpilo i cynbdar-aHiony — 36inswenns. [1pu
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\Tabauys 5

Cxunan xaumiiinoi pyam ta Bmimylounx nopix [loméposenkoro kap’ epy

Minepan | XimiuHa dopmyna | Bwmict, %
Kaniitna pyna

lanit NaCl 35
Kainit KMgCISO,x3H O 22
JlauroeiHiT K Mg (SO)). 9,5
CinbpBiH KCl 5
Kizepir MgSO xH O 5,5
ITomirait K Ca MgSO x2H O 4.5
AHTLIpUT CaSO, 1,5
[Hlenir K Mg(S0,).x6H.O ~1
Jleownit K Mg(S0)).x4H. O

Hepo3uunuuii 3a1umok 14
Bwminryioui nopoau

[anit NaCl 40-50
Hepozunnnnii 3ammumok 50-60

Tabnuysa 6

“acoBi mapameTpu KOHUEHTPYBAHHS KOMIOHEHTIB Y NPHAOHHUX IIAPAX PO3COJTY

K OMIOHCHTH . K, . I[Mporuosni 3Ha‘:‘i};}::1<oe(biuiema B,
3 L
poscolty M pix” 2010 p. 2020 p. 2040 p.

K’ 33,5 0,053 0,97 16,8 21,8 26,8
Na' 100 0,036 0,96 34,9 46,2 60,8
Mg** 24,5 0,058 0,95 14,3 18,0 21,1
Cr 207 0,038 0,99 85,2 107,0 134,6
SO > 71,0 0,059 0,86 34,1 48,1 60,2
3araipHa 430 0,045 0,98 188,5 237,9 299,6
MiHepai3alis

1bOMY JIMHAaMIKa KOHCTaHTH 3 BMCOKOIO JTOCTOBIPHICTIO OMUCYEThCS €KCTIOHEHUIHHOK 3aNexHICTIO 1
KaJlilo i XJI0pUAiB Ta JiHiiHOI0 — wis cynbdaris. JJOCTOBIpHUX 3a/1€KHOCTEH 3MiHK k, 11 Hatpito, MarHiio
1 3aranbHOi Minepanizauii He BusB/IeHO. ToMy JUIsi NPOrHO3yBaHHs 3MIHM PO3MONINTY LMX KOMIIOHEHTIB 110
ITMOMHI 3aCTOCOBAHO CCPEAHE apU(METHYHE 3HAYEHHS KOHCTAHTH TiAporeocTparurpadiuHoro po3noainy,
sIKe BIAPISHAETLCS BiJ| IPAHUYHMX 3HA4YeHb B MexkaXx 7-15 Y%. Jins xanito, XJI0puatis Ta cynbgartis pisHuLS
craHoBuTh 26-50 % (Tabn. 7). Bapiauii cepennix 3nauens k, PI3HMX KOMIMOHEHTIB PO3CONY CTaHOBIATH
0,282-0,336 m™! (cepenne apudmernune — 0,304 M) Ta He nepeuuryioTh 10 %.

Tabnuys 7
I'paHu4Ni BeIMUHHN KOHCTAHTH riiporeocrparurpadiunoro posnoainy, pix-!

Benuiuiin K Mg Na' cr S0 Sum
I'panuysi
Cepenune 0.259-0.497 | 0,244-0,324 | 0.266-0.326 | 0.229-0.367 | 0.135-0.424 | 0.265-0.320

0,331 0,282 0,292 0,284 0,336 0,298
BinnocHa
pizumis, %o 50,2 15,1 11,8 29,1 26,4 7,5
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3MCHIIEHHsST aOCOMIOTHUX 3HA4YeHb KOHCTAHTH TifipOreoCTpaTHIrpadivHOro po3No;LTy BU3HAYae
BHIIOJIOKYBAHHS KPHMBOI 3pPOCTaHHs KOHLEHTpallii KOMIOHEHTIB no mmMOuHI poscony, TOOTO MOBLIbHE
3pocTaHHs KOHLeHTpauii 3 mubnHoo. Taka aunamika ais K i CI” Moxe cBinuuTH 1po Te, W0 MNOpsA i3
BCTAHOBJICHHAM PIBHOBAaI'M PO3YMHEHHS iHIIMX KOMIOHEHTIB po3cOily 1 JIOCATHEHHAM HAaCHYEHHS, aKTUBHO
BifIByBaEcTHCS MPOLIEC PO3YMHEHHS CUTLBIHY 1 BUIYTOBYBaHHS XJ1I0pHy Kajtiro. HepisHoBaXKHe BUIIYrOBYBaHHs
XJIOPUAIB HATPIIO Ta KaJiilo i3 COENIOPOAHOTO MACHBY MOXE IPU3BECTH JI0 JIOKA/IbHMX KOHUECHTPAILiH Hanpyr,
TPiLMHOYTBOPEHHS Ta OJIOKOBOrO pyiHyBaHHs 60pTiB Kap’epy. 30utbenHs k; 3 4acom BU3Ha4ae WIBMIKE
3pOCTAHHS KOHIEHTPALlil KOMIIOHEHTA 3 INOUHOIO Ta JOCATHEHHS 11 MAKCMMAJILHOFO 3HA4YEHHS Ha HEBEIIUKIH
rmOuHI, TOOTO 3MEHUIeHHS Lapy AudepenLianii po3coy.

B uinoMy aHaji3 crardcTM4HOT 0OpOOKHM HAJaHUX PE3yNbTaTIB JO3BOJISE 3aCTOCYBATH JUIA NPOTHO3Y-
BAaHHA KOHLEHTPALIHHHUX XapakTepUCTHK po3cosis JJoMOpPOBCHKONo Kap’epy HAaCTyNHe PiBHSHHS:

C(h,t):AOe_kC(t"l) +(B”ac‘ _AOeAkC(fvll)) . (1_e--k/;(1—f0)) (1 _ e4).304h) ‘ (22)

ae C(h,1) — KOHUEHTpaLlisi KOMIIOHEHTa PO3cony Ha MOKHI A [M] Hayac £, 4, — KOHLEHTpALlis KOMIIOHEHTa
y 1oBepXHeBoMy 1api poscoiy B 1998 p., k. — KOHCTaHTa IBHAKOCTI CAMOOUYHLIEHHS NOBEPXHEBOIO 11apy
poscony, [pik™], B, — €KCIEpHMMEHTabHO-PO3PAXyHKOBA KOHILEHTpALis KOMITOHEHTY Yy HACHYEHOMY
PO3uUMHI CONEHOCHMX nOpia [rxam’], k, — xoHCTaHTa WIBMIKOCTI KoHUeHTpysamus [pik '], £, — 1967 p.
(nouartok ekcruyarauii kap’epy), ¢, — 1998 p. (nepiue onpoGyBanHs BEPTHKAILHOTO PO3NOALTY KOMITOHEHTIB
y po3coni). AGCOMIOTHI 3Ha4eHHs napaMeTpis piBHsAHHA (22) HaBeaeHo y Tabn. 4,6.

TTpu 36epesxeHHi Cy4acHUX TEMITIB 3aNOBHEHHS Kap’€py NPOTArom Habkunx 20 pokis po3paxyHKoBa
KOHLIEHTpailis po3cony (3arajibia MiHepasizauis) gocararume na mubuni 10-15 m 400+10 rxam? (puc. 6).
KoHleHTpallisi TOBEPXHEBOTO Liapy poscony ctanoButume 80-115 rxam . Lllap nudepenuiawii konueHTpauii
poscony He nepesuutyBarume 10-15 m, T06TO npu 3anoBHeHHI Kap’epy BHCOKOMIHEPAli30BaHMH PO3Ci
CTBOPIOBATHME TipaBiiutuii Nianip y rane4yHMKOBOMY BOJOHOCHOMY TOPHM3OHTOBI, WO BH3HAYaTHME
3pOoCTaHHs MiHepaizalii TPYHTOBHX BOJI.

BesymMoBHO, NpoBeJeHa TIPOTHO3HA OLIHKA, 1O IPYHTYEThCS Ha OOMEKEHIH KiILKOCTI HasBHUX
EKCTIEPUMEHTAIILHUX JaHHUX, NoTpebyc cyTTeBoro yrouHenHs. [Ipornos cknazeno 3a cepeaHbOPIMHMMH
NOoKa3HMKaMH, €3 ypaxyBaHHS Ce30HHUX (GyKTyalliil KiliMaTy, y TOMY YHCITi TOBEHEH Ta NABULIEHNX ONajiB,
YHACJIiIOK SIKMX Pi3KO 3pOCTaTHME IPajlieHT KOHUEHTpAaLlili Ta N101[a KOHTaKTy B CUCTEMI “po3ynH-niopoja”,
1110 MOYeE CYTTEBO 3011bLIYBATH OOCATH BUIYrOByBaHHA. J[/I yTOUHEHHS €KOTriIpOreoXiMiuHOrO MPOrHoO3y Ta
nobynosu 06’ emuoi (3-D) I'IC-moneni kap’epy HeoOXiZIHO NPOBEAEHHS AOAATKOBUX JIOCTIIKEHD, AKI MAIOTh
OyTH MOKJIa/ieHi B OCHOBY CHCTEMH MOHITOPHMHry 30HHM BIuMBy Kasyw-I'oauHcbkoro poaoBuila Kanidnux
colleil: eKonoro-reoxXiMiuHe onpoOyBaHHs PO3CONB 1 AOHHMX BiAKIA/IB 33 HEPErYISIPHOIO MEPEXKeEo T0
MOBEPXHI JI3epKaia Ta 1o Npodinto Tia HAMOBHEHHA Kap’epy, oOCTeXEHHS He3aTonneHux 6opTiB kap’epy
3 METOIO BUSBJICHHS HECAHKIIOHOBAHOTO 3BAMIOBAHHS, CKJ1a/lyBaHHSI, 3aXOPOHEHHS ITPOMHUCIIOBHX BiJIXO/IB,
kapTyBanHs Tepuropii Kanyw-T'onmHCLKoro poaoBHia KatiiH1x cosled Ta 30HH HOro BIJIMBY Ha HABKOJIMLIHE
cepenosuliie 3 enementamu GPS 3fiomku.

3 IHILOT CTOPOHM, HABEJIGHWH Y L CTaTTI NPOTHO3 IPYHTYETLCA HA 3aCTOCYBaHHI OCHOBHMX KIHETHUHHX
3aKOHOMIPHOCTe TeOpii PO3UHHIB Ta BPAXOBYE MEXaHI3M BHITyrOBYBaHHS CoJleHOCHHMX T1opia Jlom6poBcekoro
xap’epy, WO Binosinae naHuM Oinbl sk 40-piyHUX HaTypHUX clocTepexxeHb. HegocrartHe po3ymiHHs
($i3UKO-XIMIYHHX Ta TiPOreoXiMiuHUX NMPOLECIB BeE A0 XMOHMX OLIHOK Ta NMPONO3ULUIH mogo cTabinizauii
€KOJI0ro-TiIpOreoXiMivHOrO CTaHy Kap’€py Nnpu HOro 3aToryieHHi NPiICHUMH BOJAMH.

3okpema, TBepkeHHs: “TIpicHa Boja cTaHe PO3MOBCIONKYBATHCA IO MOBEPXHI PO3COINIB, Maike He
3MIIIYIOYHCH 3 HUMHU... B iHTepBasli po3noBCIOMKEHHS CONEHOCHHX NMOPiJ yTBOPATLCA HACHYEHI PO3CONH,
3aBJAKM 4OMy OOBasieHHs OeperiB NpUNMHHUTLCS. BepXHs yacTiHa o3epa 3anoBHUTBLCS NPICHOIO BooK0” {4,
crop. 28] (30epexeHo cTuaicTUKy opurinany). OYEBHHO, WO i TBEPUKEHHS € HICEHITHULIEIO 3 MO3MLIH
Teopii eNeKTpONiTHUHOI AMcouiallii, MOEKYISPHO-KIHETUYHOI TEOpii, CyNepeduTh OCHOBaM reodi3nku,
risporeosorii Ta rigporeoximii. Ha xanb, Hapasi npoext “nosopoty p. Ciska B Kap’e€p” 3HaX0qUTbCA Yy CTanil
peanizauii.

Bucnoskn. Posuidpenns tepuTopii nposBy kapcroBo-cy(osiifHoro npouecy B Mexax po3poGiieHOro
PONOBHINA KATIHHUX coJeil MOXe CYTTEBO 3MEHIIMTH IFeOTEXHIUHY CTIHKICTh MOKPUBHUX MOPiK B MiAFPyHTI
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Pue. 6. Ilporno3 3minu 3arajibnoi minepasizanii poscoJy 3
rIMOMHOI0 TP 3aN0BHeNHi Kap’epy

IiJpOTEXHIYHUX CHOPYA Ta NPU3BECTH 10 BUHUKHEHHS HAJ3BU4AaWHUX CUTYallil, y T.4. TPAHCKOPAOHHOIO
XapakTepy:

® TpPOpHBY pIAKHX CTOKIB XBocTOCXoBHiA Nel y kap’ep;

e apapiiiHoro npopusy ctoky p. CiBka y kap’ep 3 HOro HaCTYNMHHAM NIPUCKOPEHUM 3aTONJICHHSAM;

¢ ¢opmMyBaHHA TEXHOMEHHOFO CTOKY BHMCOKOMiHepaslizoBaHMX Boja B Oaceiinu pp. Cika-JliMHuLs-
Juicrep B reodinsTpaliHiii cucTeMi Nil@Ho-rpaBifHO-rajJbkOBUX BIJKIIAIIB Ta KAapPCTOBHX YTBOPEHb
HaJICOJILOBOTO Ji3€pKala.

JuHamika naroBHeHHS JloMOpoBchKkOro kap’epy ©e3 ypaXyBaHHs BMTpar Ha BHIIAPOBYBAHHA Ta
BI/INIOMIIOBYBaHHs PO3COIIB 3 JOCHTh BUCOKOIO BIPOTiAHICTIO MOXeE GyTH armpOKCHUMOBAHA €KCIIOHEHLIMHO0
3asexHicTio. BononpuToku y kap’ep MaroTh BiJHOCHO BPiBHOBa)KEHHI 3 onasiamu (KBazicTabiibHuUIT) pexum.
Tomy ros1oBHMM 3ac060M IOIAJILILMX OLIIHOK BOIHO-0a/1aHCOBOTO PeXKUMY Kap’ €py Ta IPOrHO3Y MAPOXiMiuHUX
TIOKa3HMKIB BOJ Kap €pHOI BOMOIMM MOBHHHI OyTH CHCTEMHi TiJpaBiiyHi, CiAPOMETEOPONOriyHi Ta
riipOreosIoriyHi CloCTEePesKeHHs Yy KOMILIEKC 3 I'€0/10T0-reo(iznuHIM Ta MiipOreoXiMitHUM MOHITOPUHIOM.

Bpaxosyroun cepeane MoiApHE CNiBBIAHOIUEHHA KOMIIOHEHTIB nporsaroM 1967-2008 pp., ximiuxuii
CKJ1ajl po3cony Moxe OyTH OpIEHTOBHO npeacTasienuii y sursai popmymn: Na, K Mg Cl (SO,),.

Bmict Baxkkux metanie y posconi JJomGposcekoro kap’epy nepesuutye IJIK no 40 pasis, 1o Bu3Hayae
OOMEKEeHHS {00 BUKOPUCTAHHA PO3COJIIB /15l BAPOOHHUTBA MIHEPAIbHUX JOOPHB.

Hudepenuianis XiMIYHOro CKIagy po3coiy Ta KOHLUEHTpaUill HOro KOMMOHEHTIB crocTepiraerbes 10
rmubunK 10-15 M. AHani3 AMHaMIKM ripOreocTparurpagiqHoro pos3noaily KOMIOHEHTIB po3cojly aac
OCHOBY UISl NPOTHO3YBaHHA HOro XiMiYHOro CKIajy B MEpiof HAllOBHEHHs Kap’epy 3a GopMyIoio (22).

[Tpn 36epexxeHHI CyyacHHMX TEMINiB 3aMOBHEHHS Kap’epy NPOTAroM HalGmmKk4nx 20 pokiB po3paxyHKoBa
KOHUEHTpallis HIKHIX 11apiB po3cony (3arajibHa MiHepasizallif) gocsratuMe Ha muouui 10-15 M 40010
rxam~. KoHueHTpauis noBepXHEBOro miapy poscoidy craHoButime 80-115 rxam~>. Llap nudepennianii
KOHUEHTpaLlii po3coiTy He nepeBuulyBatime 10-15 M, To6TO, NIpH 3anoBHeHHI Kap’ €pY BUCOKOMiHEPali30Ba Ui
po3cisl CTBOPIOBATHME TifPAaBIIIYHUH MIATIP raJeyHUKOBOMY BOJOHOCHOMY TOPU3OHTOBI, IO BH3HAYATUME
3pOCTaHHA MiHepaii3aLil FPYHTOBHUX BOJ,.

BpaxoByroun XuOHI OLIHKM 100 CTabiABHOCTI MPHPOIHO-TEXHOrCHHOI cHCTeMH JoMGpPOBCHKOrO
Kap’epy B yMOBaX 3aTOILICHHS MPICHAMM BOJIAMH NIOBEPXHEBOTO, I1iI38MHOTO FOPHU30HTIB Ta aTMOC(EpHUMU
onazfamu, npoekt BAT “I'IPXIMITPOM” wmono koxceppailii JJoMOpOBCbKOro Kap’epy BUMara€ CyTTEBOTO
JOOMNPaLIOBAHHS.
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Jmurpyk FOpiii Muxaiaosny — 10KTop 010J10FUHUX HayK, 1Tpodecop Kadenpu rpyHTO3HAaBCTBa (aKy.ib-
tety Gionorii, exonorii Ta 6iorexHosorii YepHiBebKoro HalioHanbHoro ynisepeurery iM. FOpis @eakouua

HoJtin BikTop BoslotnMupoBHY — JOKTOP reoIOriYHUX HayK, 3aBiyBay BiaaisioM Gioreoximii Incrury-
Ty reoximii HaBkonumHboro cepenosuiia HAH 1 MHC Vkpaiuu

3ajechknii Isan IBanoBHY — KaHAMAAT IEONOTTYHHUX HAYK, MOLEHT Kadeapu ekosorii GpakynsreTy exo-
norii Ta NpUPOROKOPHCTYBaHHs HallioHaIbHOTO YHIBEPCUTETY BOAHOTO FOCIOAAPCTBA T MPHPOAOKOPHCTY-
BaHHI, M. PiBHe

3naxk Mupocias CrenaHOBH' — aCUCTEHT KaQeapH TEOPETHUHKUX OCHOB reojiorii IDHTYHI

3opin Jennc OuekcilioBny — KaHAWIAT Ie0JIOTIYHNX HayK, JOUSHT Kadeapu exonorii IDHTYHI

Konmuna Anna OuiekcanapiBHa — cTyzeHTKa cnemiagbHocT “Ekosioris Ta 0xopoHa HaBKOJIMLIHLOIO
cepenorua” IGHTYHI

Kpuxanisebknii €Beraxii IBanoBHY — J0KTOp TEXHIYHUX HayK, ipodecop, pekrop IOPHTYHI

Kyssmenko Enyapa JIMuTpPOBHY — JOKTOP re0sIOro-MiHEpOJIOrYHNX Hayk, nipodecop, 3aBiaysay Ka-
denpu reorexnoreHnoi 6ezneku ta reoindopmarvku IPHTYHI

Jlonymusik fSpocsas IBanoBuy — crapiumii BuKiajay kagenpu reopetmuHux ocHos reojorii IPHTYHI

Manapuk OJier MHKOJI2HOBHY — KaHJU/IAT TEXHIYHHUX HAYK, AOLICHT, JIeKaH iH)KEHEPHO-EKOJIOTIYHOro
dakynsrery IODHTYHI
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Manwok Okcana PomaniBHa — kaHMIaT reojoriyHuX HayK, JoUeHT kadenpu exonorii IODHTYHI

Mimenko Jlapuca BosioxamupiBra — Kanauaar reorpaiuHux Hayk, JoLeHT Kadeapu exonorii [DHTYHI

Masniiiayx Onexcanapa BosogumupiBaa — qoueHT kadeapu TeopeTyHUX ocHOB reojiorii IDHTYHI

Horpasna Jroamuna JImurpiBua — acuctent kadenpu exonorii IDHTYHI

Ipuxoabko Mukosna MukonaioBHd — Kanauaar reorpadiuiux Hayk, JoueHT kadenpu exostorii IGDHTYHI

Papsiosebka Karepuna OnekciiBaa — itxenep | kareropii kadenpu exonorii IODHTYHI

Capuyk Jliais SlpeciaagiBua — acucreHt kadenpu Oesnexu xurreaisiabHocti IDHTYHD

Capuyx Jlroxmuia Iropisna — crynenrka cneuiansnocti “Exonoris ta 0XopoHa HaBKOJMUIHLOTO Ce-
peaosuina” IOHTYHI

Cemuyk SIpocnaB MuxaiiioBny — JOKTOP TeXHIUHUX Hayk, npodecop, 3aBiayBau kadeapu Oesneku
xurreaisisHocTi [DHTYHI

Cxpunauk Bacuab CTenaHoBMY — KaHAWJAT TEXHIYHHX HayK, BUKJIanay HaBipHAHCHKOTO KOJIEIDKY
HanioHanbHOro TPaHCNOPTHOIO YHIBEPCUTETY YKpaiHH

Creabmax Opect PomManoBHY — KanuIar reojoro-MHiHepaJoriyHuX Hayk, JAOLEHT, 3aBiayBa4 Kade-
ApH TeopeTHYHHUX ocHOB reosorii IDHTYHI

Mlkina Jlees €BcraxieBna — 10KTOp TEXHIYHUX Hayk, npodecop, 3aBiayBay kadeapH iHkeHEepHOT Ta
komit’torepHoi rpadiku [ODHTYHI

SIkoBJeB €Bren OnexcanapoBHY — JOKTOP TEXHIYHHX HAyK, FOJOBHHI HAyKOBWH CriiBpOGITHUK JHCTH-
TYTy npolieM HawioHanbHOT Oe3neku rmpu Paji HauioHanbHoT Ge3nexu i 06opoHu Ykpainu, M. Kuis.

Haykose Bugannsa

EKOJOI'TMHA BE3INEKA TA 3bAJIAHCOBAHE
PECYPCOKOPUCTYBAHHSI

HayxoBo-TexHiuHui )KypHaJI
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