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JITONOrI4HI OCOBJIUBOCTI TA NOB’A3AHI 3 HUMU EKOJIOINY4HI ACNEKTU PO3POBKHU
POAOBULL KAM’AHOI CONll METOAOM MIA3EMHOIO BU/TYTOBYBAHHA (HA NMPUK/AAI
BEPXHbOCTPYTUHCBKOIO TA C/IOB’'AHCbKOIO POAOBMULL)

S.B. Shehunova, N. V. Alyeksyeyenkova

LITHOLOGICAL FEATURES AND RELATED ENVIRONMENTAL ASPECTS OF ROCK SALT DEPOSITS
DEVELOPING BY UNDERGROUND LEACHING (VERKHNIY STRUTYN AND SLOVYANSK FIELDS)

BucBIiTNEHI reoeKonorivyHi npo6aemMu, Wo BUHUKaOTb NPU 3any4eHHi COIEHOCHMX dopMaLlii B EKOHOMIYHY AifNIbHICTb, 30Kpe-
Ma Ha npuknaai PanropoacbKoro po3cononpomucny. Po3rasHyTi NiTONOrMYHI acneKTH aBapiMHUX YMHHUKIB. [poaHaniszoBaHi
NITONOTIYHI Ta eKONOriYHi acneKTn 0CBOEHHSA BEpXHbOCTPYTUHCHKOMO POA0BMLLA Kam AHOI coni.

Knto4oBi cnoBa: coneHocHi dopmalii, nitonoria, nig3eMHe PO3YMHEHHS, Kamepu BWIYroByBaHHS, BepxHin CTpyTuH,
CnoB'AHCbK.

OcBelleHbl re03K0N0rnyecKkme Npo6aemMbl, BO3HUKaOLWME Npu NPUBAEYEHUN CONEHOCHbIX popMaLMin B IKOHOMUYECKYIO Aesi-
TENbHOCTb, B YaCTHOCTM Ha Npumepe PanropoAcKoro paccononpombicia. PaccMoTpeHbl IMTONOTMYECKUE aCNeKTbl aBapUMHbIX
daKTopoB. [MpoaHanM3MpoBaHbl IMTONOMMYECKUE U IKONOTMYECKME acmneKTbl OCBOEHUS BEpXHECTPYTUHCKOro MEeCTopoXae-
HWUSA KAMEHHOW COW.

KnroueBbie cioBa: coneHOoCHble dopmMaumm, MTMTONOMMS, NOA3EMHOE PacTBOPEHUE, KamMepbl Bbllenadyneanus, BepxHuin Ctpy-
TWH, CnaBsiHCK.

Geoecological issues on the involvement of salt formations in economic activity, particularly in case of Raigorodskiy brine
mining enterprice, lithological aspects of emergency factors are examined. Lithological and environmental aspects of Verhniy

Strutyn rock salt deposit development are analyzed.

Keywords: Salt formation, lithology, solution mining, cavern leaching, Verkhniy Strutyn, Sloviansk.

BCTYN

CyyacHuiM eTan PO3BUTKY HaAyKu B enoxy ToTallb-
HOFO TEXHOreHe3dy XapaKTepU3YETbCA TICHUMMU
3B’A3KaMK 3 E€KOJIOTYHMMMK acneKTamu. [eoeKo-
NOTiYHI OYHKUIT npuTamaHHi i nitonorii. Ocagku
Ta HM3Ka 0cagoBMX nopia (nopsa 3 atMo- i rigpo-
chepolo) 3a3HaloTb TEXHOMEHHOro HaBaHTaXeH-
HS1; 0cadoBi MOPOAM Ta iX MOTYXKHI TOBLLi, WO BU-
NMOBHIOOTb CEAMMEHTALiHI OacerHW, aKTUBHO
3any4aloTbCsl Y TEXHOTEHHY [isNbHICTb, CTaloTb
YyacTMHOIO reosioriyHoro cepenosuuia. Cepeq Bia-
HOCHO HOBITHIX HanNpaMiIB 3aly4eHHs NiA3eMHOro
NpocTopy ocagoBux GopmaLin (yTBOPEHb), TaKMUX
K CTBOPEHHS NiA3EMHUX CXOBMWLL, BYrNE€BOAHIB,
JioOKcuAay Byrneuw y TepureHHux Bigknagax, BUAo-
OyBaHHA CNaHLEBOro rasy, 3aly4eHHs COJIEHOC-
HUX QOpMaLLi Y EKOHOMIYHY [iSNbHICTb € Hau-
6iNnbll BUBYEHMM, MPOrHO30BAHMM Ta HAMMEHbLL
puM3MKOBaHUM [Hanpukiag, 12-16]. lMpote no-
Janblle 6e3neyHe, eKOHOMIYHO AoLinbHe BWKO-
PUCTaHHSA CONeHOoCHMX dopMmaLlin y rocnogapcrsi
Mae 6a3yBaTUCs Ha MIMOBOKOMY PO3YMiHHI YMOB iX
YTBOPEHHS Ta MOCTCEAMMEHTOreHHUX TpaHchop-

© C.b. llexyHoBa, M. B. AnekceeHKkoBa, 2012
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MaLllii, CTafiMHOCTI 3MiH iX XapaKTepPUCTUK, Npo-
rHO3yBaHHiI BIACTUBOCTEN PEYOBWUHM dopMaLin
Ta iH. ToMy METOK AaHOoi po60TU € BUCBITNEHHS
reoeKooriyHmMx NpPob/em, Lo BUHUKAIOTb NpuU 3a-
JIY4EHHI CONEeHOCHUX Gopmali B EKOHOMIYHY Ji-
SINIbHICTb, 30KpEMa Ha npuKknaai Panropoacbkoro
PO3CONONPOMUCAY; PO3rK] NITONOMYHUX acnek-
TiB aBapiHUX YMHHWKIB; aHani3 NiTONOrYHUX Ta
€KOMNOri4YHUX acneKTiB (0COBNBOCTEN) OCBOEHHS
BepXxHbOCTPYTUHCBKOro POAOBULLA KaM'aHOT COfi.

OCHOBHI TITONOr4HI TA EKOJTOTIYHI
MPOBIEMW BUNYTOBYBAHHA NIA3EMHKMX
KAMEP Y CONEHOCHUX ®OPMALIAX

Po3po6Ka poaoBHuLL, KOPUCHMUX KOMNanKH, 30KpemMa
KaM'aHOi coni, MeToaoM MNiA3eMHOr0 BUIYroBYy-
BaHHS BOAHOYaC 3 SIBHUMW nepeBaramu (EKOHO-
Misi Ha CMOPYAMKEHHI LUIAXTHUX BUPOOOK, 36iNbLUEH-
HS AOCTYMHUX MMTMOUH BMOOOYBAHHS, MOMJ/IMUBICTb
i3onquii BigxoaiB y Niag3eMHUX BUPOOOTKax Ta iH.)
noB'a3aHa i 3 NEBHMMM NPOBIEMAMM, LLO MOMKYTb
HabyBaTK PI3HOr0 XapaKTepy Ta mMacwTtaby: Big
HenepenbavyyBaHOro xapaktepy nedopMyBaHHS
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Kamep y pes3ynbraTi HeEPiBHOMIPHOro Nig3eMHOro
BW/YrOBYBaHHS, PO3BUTKY KapcCTy OO KaTtacTpo-
$iYHUX 3MiH reonoriyHoro cepenosuwa. AHania
MaTtepianiB aBapinHUX CUTyalil, 9K, Hanpuknag,
Ha poscononpomucini OkHene Mapi (PymyHis), oci-
[aHHS IPYHTY Ha po3cosionpomMmucnax 6ing Kpako-
Ba (po3scononpomucen Lezkowice / Barycz, lNonb-
La), pyMHyBaHHS Ha pO3CO0NpoMMcax KoMMaHii
Salins y MenneHoHKypi (JloTapiHria, PpaHuis),
PYMHYBaHHS CONSIHMX BMPO6GOK Kaprinn, 6ina Xyt-
yiHcoHy (KaH3ac, CLLA), 3aTonfeHHS KaninHUX pya-
HUKIB Ha Bepe3HUKIBCbKOMY POAOBMULLI KanilnHWUX
Ta MarHieBMx COJIEM Ta iH., MOKa3ye, WO OCHOBHI
npob6aeMn BMHUKAIOTb YEPE3 irHOpPyBaHHSA Aobpe
BiJOMWX BNAaCTUBOCTEN NOPIJ CONEHOCHUX popMa-
LLiM: IX PO34YMHHOCTI Ta 34aTHOCTI 3a3HaBaTK Nnac-
TUYHMX OedopMalLlin, a TaKoX CUHEpPreTUyHoi Aii
LUMx ¢daKTopiB 3a YMOB MNiABULEHWUX TemmnepaTyp
Ta BosIorocTi. HantMnosilwi aBapinHi cuTyauii npu
BMA0BYBaHHA KaM'siHOT CONi METOAOM MiA3EMHOI0
BWYrOBYBaHHA CMPUYUHEHI OoBBaneHHaM Mopo-
AW i3 CTeNIMHK Ta/abo CTIHOK KaMep#, L0 MOXYTb
NPM3BECTHM [0 YIWKOAXKEHHA 06nagHaHHSA. 3a cTa-
TUCTUKOIO 3HaYyHa YacTMHa aBapik npu crnopy-
[KEeHHI Ta/abo eKcnayaTtalii Nig3eMHUX Cnopya y
COJIEHOCHUX dopMaLlisix METOAOM BUIYroBYBaHHS
nos'a3aHa 3 nNpobaemMamMun 3aTpyobHOro nNpocTopy
eKcnyaTauiiHUX CBEPA/IOBUH Ta CMOTBOPEHHSAM
HanpsMy BWJIyroByBaHHA 4Yepes 0COB6IMBOCTI Oy-
JIOBX CONSIHOI Ta BMilWylo4mMx ToBLW, [2, 3, 5, 7, 9,
10,12-16Ta iH.].

dopma KamepH, WO YTBOPKETLCH, 3aNEKUTb
Bil HU3KW YMHHWKIB, Cepel SKUX CTPYKTYpHO-
TEKCTYPHi 0COBIMBOCTI KaM'saHOi coni Ta ii peyvo-
BMHHWMIK cKknag (puc. 1, 2). XpectomaTtinHum cTaB
npuKknag Kamepu XyHTopd B HiMeyuuHi, wo Mae
crnoTBopeHy dopmMy Yepes NPUCYTHICTb Y Ti pobo-
4yomy O6’€Mi KaM'sitHOi COANi PISHUX CTPYKTYpPHO-
TEKCTYPHUX Ta JNITONOriYHUX pisHoBUAiB [15].
Po6otamun H.M. lMpockypsakosa, A.I1. XpywoBa,
HO.C. OkceHkpyra, C.b. LWexyHoBoi, E.M. lWada-
peHka, T.10. KypasnboBoi, O. Hunche, M. Langer,
A. Albreht Ta iHWKX BYEHUX BCTAHOBJIEHO 3alieX-
HICTb MILHICHUX XapaKTEPUCTUK Bif CTPYKTYPHO-
TEKCTYPHUX OCOBSIMBOCTEN KaM’'sHOI cOni Ta iH-
LIMX CONAHMX MOpid. 30Kpema, MOoKas3aHo, Lo
iCHYE HM3Ka NiTONOriYHUX TMMIB KaM'sHOi coni,

IO XapaKTepu3ylTbCad aHOMajibHO HU3bKUMMU
NOKa3HUKaMW MMUTTEBOI Ta TpuBanoi MilLHOC-
Ti, BIiAPI3HAIOTLCH LWBUAKICTIO PO3YMHEHHS, LLO
HeoOXigHO BpaxoByBaTW MpPW BWU3HAYEHHI po-
604nx iHTEpBaniB ANA CNOPYMKEHHSA NMiA3EMHUX
BMPOOOK [3-5, 8—-11].

BHyTpilwHa 6ygoBa coNeHOCHMX dopmalLin Big-
PI3HAETLCH MIHNMBICTIO Ta PiZHOMAHITHICTIO. |H-
BECTYBaHHA MPMBATHOrO Kanitany y ranysb (3a
YMOB HEXOPCTKOr0 €KOMNOoriYHOro perynioBaH-
HS1) MOXe CMOKyLllaTW BNACHMKIB 10 €KOHOMII Ha
reonoropossigyBanbHUX poboTax. 3 L€l TOYKM
30py NEBHY HEOE3MNEKY HeCcyTb NMybnikauii, B SKMX
MPOMOHYETLCH, 30KpeMa, «MeToAMKa MnoOynoBM
CTPYKTYPHO-NITONOMYHUX MOAENEN CONAHUX Ma-
CUBIB (30KpeMa UifIboBKX), WO € eDEKTUBHUM 3a-
CcO60M BMBYEHHS iX BYAOBMW» LUASIXOM KapTyBaHHSA
Ta «BM3HA4YeHHA GYHKLiOHANbHUX TUMIB KaM'sHOI
COJli 3a CTPYKTYPHO-TEKCTYPHUMU OCOBTMBOCTAMMU
Ta MilLHiCHMMK BnacTuBocTaMmW» (JdaHuwypka H. A.
CTPYKTYPHO-ITONOTIYHI MOoAeNi 9K METPONONIYHUI
NPUMOM PO3LIMPPOBKMU BHYTPILLIHBbOI CTPYKTYpH
CONAAHMX MacuBiB // MiHep. pecypcun YKpaiHu.
— 2005. — N°2. — C. 15). Ans xapaKTepUCTUKH
LUMX 3araKoBO-OYHKLiOHAIbHUX TUMIB aBTOPOM
3ragaHoi nyénikauii 3ano3nyeHo (6e3 nocunaHb)
«MeToanKy onepaTUBHOI OLIHKM BiALHOCHOI
MiLLHOCTI KaM'aHOI coni», po3pobNeHy 3a y4ac-
Ti aBTopa JaHoi ny6niKauii nig KepiBHULITBOM
npod. A.T1. XpywoBa we HanpuKiHui 80-x pokKis
MWHYNOro cTofliTra*. Lo «antady» HEOBEpPEKHICTb
MOXHa 6yno 6 nobnaxnmMBo He NOMITUTH, AK6M aB-
Topom ny6nikauii He 6yno goaaHo Ao TabnuLi cBo-
ro CTOBMYMKA, B AKOMY KOXXHOMY 3 TUMiB KaM AHOI
COoNi He 06rpyHTOBAHO NPUMUCAHO KOHKPEeTH i
BeJIUYUHU MEXi MILLHOCTI Ha CTUCKaHHSA. A Ue
MOX€ BBECTU B OMaHy MOTEHUiMHWX iIHBECTOPIB,
NOCTaBUTK MNif CYMHIB HeOoOXigHICTb BWKOHaH-
HA nabopaTopHUX AOCNIMKEHb Ta MPOBOKYyBaTH
CNpobu EKOHOMWUTU Ha KOMIMJIEKCHMUX NIiTONOro-
reoxXiMiyHmx Ta Gi3MKO-MeXaHiYHMX OOCNIAKEHHAX
KaM’'siHOI coni Ta iHLWKX Nopig CONEHOCHOI Ta BMi-
LLyto4Ymnx hopmallin.

BunyyeHHs i nepepol3noin 3Ha4yHUX 06'emiB
nopia npuv po3poobLi poaoBHULL NMPU3BOAUTL A0 3MiH
reoeKoorivyHOoi CUTyaLlii Ta CKNagHO-HaMNpPyKeHOro
CTaHy ripHmM4yoro macumBy. B makpomacwTtabi ue

* MeToaunKy 6yno po3pobaeHo ansa andepeHLialii ogHoMaHiTHMX po3pi3diB 700—-1000 M NOTY}KHICTIi, WO PO3KPUTI B CONSHO-
KYMONbHWX CTPYKTypax NiBAEHHO-3axiAHOi YacTUHK NMpUKacnincbKoi 3anaanHu, wo po3odypioBanuch 3i 100% Bia6OpoM KepHa.
OcHoBHa igest MeToMKkK 6a3yBanacb Ha BU3HAYEHHI 3a pe3dynbrataMn 6aratbox eKCcnepuMeHTiB GOHOBOIO (AN AaHOT CTPYK-
TypW) 3HAYEHHS MiLLHOCTi KaM'SIHOT COJli Ha CTUCKaHHS, BIAHOCHO SIKOi | BUKOHYBa/IM MPOrHO3 MiLIHOCTI Ta OLjiHKa NepCcneKTuB-

HOCTI iHTepBarny.
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NITONOrI4YHI 0COBJ/IMBOCTI TA MOB’AA3AHI 3 HUMU EKOJIOTI4HI ACMEKTU PO3POEKU POJOBULL KAM'SIHOI...

NPOSIBNIAETLCA Y NEPepPo3noAiNi TEKTOHIYHUX Ha-
npyr (Lo, 30KpemMa, CpUYUHAE YTBOPEHHSA CUCTEM
TPILLMHYBATOCTI K Y nopoAax BMillytoumnx popma-
LiM, TaK i B CONSAHIN TOBLLI), aKkTUBI3aLii ra3oau-
HaMiYHMX ABML, NMPOBOKYE MPOSBU TEXHOTEHHUX
3emneTpyciB. Ha noBepxHi HaA BignpayboBaHUM
npocTtopom ¢GOPMYETbCH MyfbAa oOcigaHHda. Ma-
Kpoaedpopmaliii 3eMHOI NOBEPXHi BM3HaA4aloTbCs
nedopmalisiMv BCbOro nia3eMHoro signpalboBa-
HOro MPOCTOpy, a Mikpoaedopmalliii dopmMytoTbCH
HajZ OKPEMUMU eNneMeHTaMu-KaMepamu Ta CKia-
fAatotb 4o 10% Big makpogedopmauin [5, 7]. MNo-
PYLUEHHSA COJIFHOrO MacuBy NPU3BOAUTL 4O YTBO-
PEHHA Ha MOBEPXHiI MynbAM OCiAaHHS, PO3MipH
IKOI BU3HAYalOTbCS FTEOMETPUYHMUMM XapaKTepuUc-
TUKaMM BifnpaubOBaHOro NpPoCcTopy, HarnmaluTab-
HIlLMA 3 9KMX CMOCTepiraeTbCsd Haj LWaxTHUMKU
nonsmun. MakcumanbHuUXx gedopmalin nopia 3a-
3HaloTb KPanoBi YaCTUHU Mynb[ — 30HW BMJINBY
PO3TAryloYMX Hanpyr 3 amnaityqoto go 4-5 m Ta
Oinblie Ha naouwi A0 AECATKIB TUCAY reKkrap. [e-
dopmauii iKkeyloTbc 3a  iHCTPYMEHTa/lbHUMMU
MOHITOPUHIOBUMU CMOCTEPEKEHHAMM, WO BUKO-
HYIOTbCSl MO OMOPHMUX NMpodingax. 3a 3Ha4YHMUX OCi-
[JaHb Ha rpaHuui MyNbau YTBOPIOKOTLCH TPILLMHU
Ta PO3JIOMM, LWO CMOCTepiraloTbCA 30KpemMa Hap
BMpOoGKamu B BaxmyTcbKin ynoroBuHi. OcigaHHs
3eMHOi MOBEpPXHi NMpuM3BOAWUTb A0 POpPMyBaHHS
ocnabneHnx 30H, WO MOXe BUKIIMKATU BUHUKHEH-
HS WNGXiB MirpaLii Boa HU3bKOI MiHepani3auii Ta
CMPUYUHUTU PO3BUTOK TEXHOrEHHOIO KapcCTy, WO
CMOCTEepPIraeTbCsl Haj BUPOOKaMKU SK KanihHUX
pyaHWKIB (Hanpuknag, y Kanywi), Tak i waxt Ha
Kam’'siHy cifib (ConoTBMHCbKE, ApTEMIBCbKE POAO-
BMwa). MNpobnemMun HapginHoi i3onsauii Nia3eMHUx
BMPOOGOK BiJ, BOAOHOCHUX FOPU30HTIB HabyBaloTb
HaA3BUYaMHOI FOCTPOTU MPU BUKOHAHHI POBIT Y
CONEHOCHMX dopMmauiax. Tak, BUAOOGYyBaHHSA Kanin-
HUX conien y lNepenKapnaTtcbKOMY Kani€HOCHOMY
6acenHi yCKNagHETbCS Yepe3 PO3BUTOK KapcTy.
Kanyw-fonnHcbKi pogoBuila, 3 cnabo MOXUanMm
3a/raHHaMm Wapis, MatoTb NepeKkpuBatoyi Haaco-
NbOBi cNabo MPOHUKHI BEPCTBMY, LLO BiAOKPEMIIIO-
I0Tb BOAOHOCHI FTOPU30HTU YETBEPTUHHUX BiKna-
[iB, ajile B Mexax CcO0JIeBMAOOYBaHHA MOLWKMPEHI
KapcToBi popMU. BOHUM npeacTaBeHi NpoBasibHU-
MW JliInKaMu, MOHOPaMu, NopamMun BUYroByBaHHS,
KaBepHamu. Ha CTebHMUbKOMY pPOAOBMLLI, AKe
Ma€ CKJagHiwy Oya0BY, KOHTAKT COJIAHMX BigKkna-
[iB 3 HafCoNbLOBMMM MopodamMu nepeBaxHO 06-
BOOHEHWIM, BOAW BEPXHIX FOPMUI3OHTIB Ta PO3COJN
rigpaBniyHo nos’a3aHi. NpHUYI BUPOOBKKM po3Ta-
lLOBaHi ogHa Haj oAHOM; KapcToBi Gpopmu (nopwm

3B5IPHUK HAYKOBMX NPALb IHCTUTYTY FEOJIOrTYHHUX HAYK HAH YKPAIHH, BHI. 5, 2012

BWJTYrOBYBaHHS, LLIIMHW, MPOMUBWUHU, KaBEPHM,
NMOHOPU, KaMepH, NPOBasbHI JIiINKKN) 30CEPEdIKEHI
B MeXax Mol BiApo6KKn conen. PO3BUTOK TEXHO-
reHHOro KapcTty BiAOYBaA€ETbCHA Yepes3 MOHUKEHHS
ripHUYUMKM BUPOBKaAMM MiCLLEBOro 6a3ncy ApeHa-
Y, GOpMyBaHHSA AenpPecinHMX JIIKOK, WO CTBOPIOE
rpagieHTV NafiHHA rigpocTaTMyHMX HanopiB y Ha-
CONbOBUX C/labOMiHepanizoBaHNMX BOJOHOCHMX
ropmsoHTax. [ling3eMHi BUPOOKW B COJIEHOCHUX
dopMaLifx cTaloTb WTY4HUMK ApeHamu, abo 30-
HaMW po3BaHTaXEeHHS PO3CoNiB. PO3BUTOK TEXHO-
rEHHOro KapcTy € pe3ynbLTaToM MOpPYLIEHHSA CONs-
HOro A3epKana, PO3KPUTTAM BTOPUHHUX 3MIHEHUX
30H, MO KUX MIrpytoTb PO3COJIN, 0OBOJHEHUX TEK-
TOHIYHMX 30H Ta iH. [TpUKIagM NOPYLIEHHSA BOOO-
3axXMCHOI TOBLLi Ta METOAM AOCNIAKEHb ONUCAHI Y
YUCSIEHHUX nybnikauigax. ToMy BenMKe 3HayeHHs
MaloTb METOLOJIOTA KOHTPOJIO Ta MPOrHO3yBaHHSA
LLMX NpoLieciB i 3axoaM iHXEHEPHOro 3aXMCTY.

[Jo ¢dopMmyBaHHA MynbaM oOcifjaHHA NPU3BO-
OSTb NPOSIBU KOHBEPreHuii nig3eMHux BUPOOOK,
LLO € HaMxapaKTepPHIWWUMKM N1 CONIEHOCHUX TOBLY,
3a crneundivyHMMKU PeosioriYHUMK BNacTUBOCTAMM
nopia coieHOCHOT dopMallii (mepeaycim Kam'sHOi
cofli Ta CWNbBIHITY). Hanpuknag, €MHOCTi, cro-
pyareHi y ctpyKtypi EmiHeHc (CLLUA) Ta TepcaHi
(PpaHuig), BTpatunu BignosigHo oo 40i 50 % nep-
BMHHOIO KOPUCHOro o6’emMy; pe3epByapu Ha Ce-
iTiBCbKi nnouwi (CPCP) — 60-80 %. Mpo6nemwu,
O BMHWMKAM Ha CeiTiBCbKiM CONSIHIM CTPYKTYPi 3
nepeayacHoO BTPATO KOPUCHUX 06’EMIB pesep-
ByapiB, MOB’A3aHi, K NoOKa3aHo y paai nybnikauin,
3 reonoro-iToNoriYHMMM 0COBMBOCTAMU BYLOBMU
COJIEHOCHOI popMalLlii B Mexax CTPYKTypH, reoso-
rMYHUMU Ta TiaporeosioriyHUMMM ymOBaMM Y4acTu-
Hu TlpMKacnincbKOl 3anaanHu, Ae po3TalloBaHa
CTPYKTYpa, SKi He 6ynun BigoMi y 70-x poKax XX CT.
Ha cTafii NpoeKTyBaHHA. [posBM KOHBepreHuii
nig3eMHUX Kamep Ta npocigaHHa HENPOrHo30Ba-
HUX MaclwTabiB cnoctepiranuca y HigepnaHgax
npu BMOOGYBaHHI coni METOAOM MiA3EMHOI0 BU-
JIYroByBaHHSA 3 rMbuHmn 2890 M Ha HanNrMMoLwomy
y CBITi poscononpomucni. B pesynbstati nabopa-
TOPHUX AOCNiAXKeHb 3pa3KiB 6y10 BU3HAYEHO Na-
paMeTpyM NOB3y4OCTi KaM’'AHOI CoNi Ta pPO3paxoBa-
HO KOHBEPreHLilo KaMep i WBKAKICTb NpocigaHHA
3eMHOoI noBepxHi. OdikyBanocb 4% KOHBEpreHLuii
Kamep Ha pik Ta 0,8 c™m npocigaHHa NOBEPXHi Ye-
pe3 2,5 poku. Ane 4yepes aBa POKK eKkcnnyaTtalin-
HOro BMOOOGYBaAHHS BUSABWIIOCH, LLO MPOCiAaHHSA
NMOBEPXHi CArHyno 5 cm, a 06’eMu Kamep Bigno-
BigaloTb WBUAKOCTI KOHBepPreHuii o 71% Ha pikK.
MPUYMHKM NOMWUSIOK B OLLIHL LWBWAKOCTI KOHBEp-
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Puc. 1. MNpuknaam Gpopm Kamep, CTBOPEHNX METOAOM BUYTOBYBAHHS Yy Pi3HUX TMMNaX COJIEHOCHUX dopMalin (ne-
pepi3n). 3ictaBneHo 06’eMn eMHOCTI EMiHEHC, ika 3a3Hana KoHBepreHuii (a). 3miHa ¢opmu Nig Yac po3MuBy
€MHocCTi PeriHa (Kamepa 5), o cTBOpeHa Y AEBOHCbLKIN COIEHOCHIM dopMallii nnactoBoi GopMu 3ansaraHHs (Bi-

HHiner, KaHaga) (6) [14, 15]

reHuii 6yno noAdineHo Ha TpWu TPynu: 30BHILLHI,
06yMOBJ/IEHI HeJoBpaxyBaHHAM TaKWXx O6CTaBUH,
K TUCK Y Kamepi Ta MOro KONMBaHHS; BHYTPILLHI,
11O NOB’A3aHi 3 HenepeabavyyBaHMMKM 0COBNMBOC-
TAMKU NposiBY i3UKO-MEXaHiYHMX BIaCTUBOCTEMN
KaM'aHOT coni; Ta Ti, 9Ki 3yMOBJ/EHI HeaoniKkamu
nporpamMHoro 3abesnevyeHHs po3paxyHKiB.

MpUYNHM NOMUNOK B OLHLI LWBUAKOCTI KOH-
BepreHuii 06yMOB/EHI SIK NPUPOAHMMUK daKTo-
pamMu, 30KpemMa 3 HEBMBYEHUMWU FE€ONOTIYHUMMU,
NITONOTiYHUMKU 0COBNMBOCTAMMU (a BiATaK, Gi3nKO-
MexXaHiYHMMW BNaCTUBOCTSIMM KaM'dHOI coni Ta
iHWKWX nopig B pobo4yomy iHTepBani), Tak i Hego-
JlikaMK NporpamMHoOro 3abesneyeHHs Po3paxyHKiB
Ta HeJoBpaxyBaHHAM TaKuMX 06CTaBMH, K TUCK Y
Kamepi BWIYyroByBaHHS Ta MOro KoJiBaHHA [2,
14, 15 1a iH.].

CTBOpEHHSA TipHUYMX BUPOOOK MPMU3BOANUTL 0
NopyLIEHHST piBHOBArn Ta nepeMilleHHs ripCbKUX
nopig y 6ik Bupo6neHoro npoctopy. [MopyweHHs
LLiNICHOCTI UiNMKIB B pe3ynbraTi NAacTUYHUX [e-
dopmauin coni NpuM3BOAATb [0 poO3LWapyBaHHS
BULLE3ansaralymx wapis nopig. Hanpuknaa, ans
BepxHbOKaMCbKOro poJoBuLiLa BCTAHOB/EHO, LLO
NposiBM TiPCbKOro TUCKY BHAaCNiAOK MOB3Y4OCTi
COJISTHUX MOpPiZ CYNPOBOMAXKYIOTbCS PO3MYLIEHHAM
Ta PO3TPICKYBaHHAM TipCbKOro MacuBy; PyWHY-
BaHHSIM MacWBY Yepes po3TArylodi Hanpyru 3 Ha-
CTYMHUM BaJ/IOYTBOPEHHSAM; MPOrpecytoynmMm pos-
lWlapyBaHHAM Ta HaCTyNHUM BIJOKPEMIEHHSM
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NOKpiBNi BUPOBOK 4Yepe3 TMPUCYTHICTb 3HaYHOI
KinbKOCTi ocnabneHmx rMUHUCTUX NpoLlapKiB.

Yac cTiMKocTi BUpOO6OK BU3HAYa€ETbCS ripHUYO-
reonoriYyHMMK Ta ripHUYO-TEXHIYHUMK haKTopaMu.
[o neplmnx HanexaTb: M1MbnHa po3po6KK, novar-
KOBUWM NPUPOLHUI HaANpPYXEHUM CTaH TEXHOreHHO-
HEeNnopyLIEHOro CONAHOro MacuBy, aedopMaLinHi,
MiLLHICHI Ta peOosioriyHi BNacTUBOCTI.

lNoKka3oBMM € MpuKnag po3pobKn poaoBuMLa
KaM’aHoi coni JlexkoBiue (Lezkowice, MNonbuia).
Lle poooBulle — OQHE 3 HU3KK CONITHUX MioLe-
HOBWX yTBOpeHb B [lepeakapnatTi Ha p. Paba y
30 Km Ha cxig Big KpakoBa. leonoriyHa 6ynoBa
dopmauii B Mexax poaoBuLa, fK i 6inbLIOCTi Mno-
KnafiB y LbOMY PErioHi, ayxe cknagHa. lNeBHoto
Mipoto ii MOXXHa 3icTaBUTM 3 BepXHbOCTPYTUH-
CbKMM pogosuuiem. CongHa cybdopmalis ckna-
[AETbCA 3 WapiB KaM'siHOI COoNi, MMUHKU, apriniTis
Ta aHrigputy. Llel KomnneKkc cunbHO aedopmo-
BaHWM y CKNagHi cknagku. Poposuue po3pobns-
Jlocs METOAOM MiA3EeMHOro BUIYroByBaHHS 3 Mo-
BEpPXHi BNpoaoBx 1968-1988 pp. NpoTsarom uux
POKiB 3aCTOCOBYBaoOCs AeKilbKa TEXHOMOTIYHUX
BapiaHTiB NiA3€eMHOro BWIYroByBaHHS Ta BWIO-
OyBaHHSA po3cony 3 mMnbuHn 120-400 (425) m.
MpoeKTHMN aiameTp Kamep — 25 M, BiacTaHb
MiX eKcnnyaTtalinHMmu cBepaioBuHamm — 35 M.
Mpu po3pobui pogosBuLla 3aCTOCOBYBaIUCA Pi3-
Hi eKcnfyatauinHi MeToaM: 3 OfHIED Ta ABOMa
BMUCAYMMMU KOJIOHAMW, 3 OAHOID BUCAYOK KOJIO-
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HOIO 3 YaCTKOBOIO abo MOBHOW (MO BCiA JOBMU-
Hi) LemMeHTalielo 30BHIiWHbOI Ta iH. [ocTynoBo i3
30iNblUEHHAM BianpaLboBaHUX 06’eMiB Ha pPoO3-
CONOMNPOMMUCAI criocTepirannucs Taki HECMPUATINBI
npouecu. NMpUNUHEHHS BUNYTrOBYBaHHS B HUXHIN
YaCTUHI KamMep BHACNIAOK OCaKEeHHS HEPO3YUH-
HUX PEYOBMWH, HaAMipHE BWJIyrOBYBaHHSA y BepX-
HiM YaCTUHI Kamep, Wo NPU3Beno 40 PyMHyBaHHS
NOKPIB/I i KOSIOH, HAAMIPHOIoO BWJIyrOBYBaHHS Lli-
JIMKIB MiX CyCiaHIMW BUPOOKaMu. 3 4acoMm vyepes
NMOLWKWPEHHS NMPoBaJiiB NOKPIBJi Y BULWEPO3MILLLEHI
BiANpaubOBaHi COJSHI LWapX HEKOHTPOJIbOBaAHI
KaBepHM BYyNn BUNYXKEHI Ta yTBOPUIKCS rigpaBiiy-
Hi 3B'AA3KM MiXK BignpaLbOBaHMMW KaMepamu Ta
BOZJOHOCHUM FOPU30HTOM B NMEPEKPUBAlOYUX Bil-
Kflagax i NoBepPXHEBUM BOAOHOCHUM rOPU30HTOM.
3rolomM Npouec BWIYroByBaHHSI CTaB HEKOHTP-
ONbOBaHUM i fyXe PYWHIBHUM: Ha NOBEPXHi yTBO-
PUINCS YUCNEHHI IMMBOKI NpoBanu Ta MyNbaun OcCi-
JaHHs. Iig yac ekcnnyatauii i 4epe3 6arato poKiB
nicnsg 3akpuTTa PO3COSIoNpPoMuUcy 6ynm cnpoobu
OOMEXMTU PO3BUTOK HEraTMBHUX MOBEPXHEBUX
ABMLL, LNSXOM 3aCUMNKK npoBaniB. 3acunky, Bu-
piBHIOBaHHSA MOBEPXHi i peKynbTuBaLii BUOobyB-
HOT AiNgHKM 3aKiH4eHo y 2008 p. [15]. To6T0 nicns
20-pivHOi eKkcnnyaTadii po3cosonpomucny we 20
POKIB BKIaJa/nCca KOWTK y peabiniTauito TepuTo-
pii, Wo npocTpaxaana.

OCOBJIMBOCTI OCBOEHHSA PAMIOPOACLKOI
OINAHKW CNOB’AHCHKOIo POAOBMLLA
KAM'AHOI conl

Poarngaa HacnigkiB po3pobku Panropoacbkoi fAi-
NHKKM CnoB’sAHCbKOrO pPOAOBMLLA KaM'sHOI coni,
O XapaKTepU3YETbCHA Oy*Ke MNPOCTUMMU YMOBa-
MW (NnacTtoBe 3aldraHHsA conen 3 KyTom nagiHHA
4-8° B NiBAEHHO-CXiAHOMY HaMpsIMKy Ta BiAcyT-
HICTb PO3PUBHUX MOPYLIEHL) € OCUTb NMOKa30BUM
Ta aKTyalbHUM [15].

HaBenemo KOPOTKY 3arasbHy XapaKTepucTu-
Ky reoJioriyHMx ymMoOB pPO3poO6KM poaoBMlia. Ha
POMOBMULLI  PO3PO6GAAIOTECA  NiAOPAHLIBCbKUN,
OPSAHLIBCbKMM (06’€AHAHMIN) Ta HAAOPSAHLIBCbKUI
naacTv KaM'aHOI COJli cepeaHbOo0 MOTYKHICTIO Bif-
nosigHo 44,5 m, 43,2 M, 31,7 M, LLO HanexaTb
[0 C/OB’AHCbKOI CBITH, KA 3andra€ Ha rMbuHi
330 ™M Ta 6inbLue.

Kam’aHa ciflb 4MCTa KpynHOKpucTanivyHa, 3
peniktamm nepBUHHO-30HANIbHUX  MIKPOCTPYK-
TYp 3epeH ranity, winbHa. Nopoga 6e3KoNipHa,
6ina go cipoi; npo3opa, Henpo3opa, HaniBnpo-
30pa (Ha OKpemux AaingHkax). TekcTypa nopoau
llapyBaTta, 3yMOBJ/IEHA MPUCYTHICTIO «CE30HHUX»
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MiNiMETPOBUX  TNIMHUCTO-aHTiAPUTOBUX MpoLlap-
KiB. CTpyKTypa KPYMHO3EPHUCTa, AyXe KPyrnHo-
3€epHUCTa, TiraHTO3epHUCTa, rpaHobnacToBa,
HernoBHO30HaNbHa. [leTenbyacta TeKCTypa 0O0Yy-
MOBJIEHa pafialbHO-MPOMEHEBUMM 3POCTKAMMU i
CKYMYEHHAMMW XaOTUYHO OPIEHTOBAHWUX KpUCTanie
aHrigpuTy Ta MMUHUCTOIO MNIBKOKO PO3TalloBaHUX
Ha MeXax 3epeH ranity. 3epHa ranity MaloTb He-
npaBWibHY iB0OMETPUYHY GOPMY 3 YUCIEHHUMMU
ras3oBo-PiAKUMU BKITIOYEHHAMMU, PO3TallOBaHUMMU
Mo 30Hax POCTYy (YTBOPIOKOTb CTPYKTYPY «SANTUHKM»).
Bwmict — NaCl 92-99,6%, HEPO34YMHHOIO 3anuLu-
Ky — 0,35-7%. Hepo34uMHHUI 3anuilioK npea-
CTaBJIEHW KapOOHAaTHO-MMIMHUCTUMM arperatamu,
aHrigpuTom, 6GapuUTOLIENECTUHOM 3 HE3HaYHOoo
JOMILLKOIO MOHAUMTY, iNbMeEHITy, 6i0TUTY, Typmari-
Hy Ta iH.

BaXXKOpPO34MHHI npowapKu CKNadeHi nepe-
BaXHO aHrigpmMTOoM 3 NpoLlapKamMu Ta AoOMillKaM#u
aneBponiTy, 4ONIOMITY Ta BamnHAKY, 3 BK/IIOYEHHS-
MW KPYMHKUX KpUCTanis ranity, KaBepHO3HUM (Ka-
BEPHW BUNOBHEHI KaM’'SHOIO Ciflfto), 4acTo po36u-
TUM BEpPTUKaNbHUMK abo MalkKe BepTUKalbHUMMU
(8—10° OO oci KepHa) 3aKpUTUMK TpillMHaMMU,
BMMOBHEHWMW BOJIOKHUCTOIO KaM'siHOKO  Ciffto.
Mipctnnatodni NigdpsHUIBCbKUK njaacTt coni —
OpeKYienoibHMn KapOOHaTHUM TOPU3OHT He €
HEMPOHUKHUM.

Ha TepuTopii pogoBuila 3a AaHMMKU Feonoro
po3BifyBalibHUX POGIT MPUCYTHI BOAOHOCHI ropu-
30HTU B YETBEPTUHHUX Ta TPiaCOBMUX BigKnaaax.
Y BigKnagax nepmMcbKoro BiKy BUAINAETbCA NuLLe
OAWH NOKanbHO MOLWWPEHNUN BOAOHOCHWM TFOpPU-
30HT B 30Hi 3aKapCTOBaHWX Nopia, SKUM BiACYTHIN
Ha PanropoacbKin ainsHui CnoB’sHCbKOro pojo-
BULLA.

Panropoacbka finsHKa po3pobnaeTbcs 3
1961 p. MeToaoM MiA3EMHOro BWIYrOBYBAHHS
yepes CBEPAIOBMHM i3 3aCTOCYyBaHHAM KaMepHO-
NOBEPXOBOI CUCTEMM pPO3TallyBaHHSAM Kamep B
MeXax MOTYXKHOCTEN KOHAMULIMHWX NNnacTiB coni
NPy 3aluLKy MiXXMOBEPXOBUX CTENLOBUX MOKPUT-
TiB 3 MJacTiB aHrigputy abo rincy. 1301b0BaHiCTb
Kamep i npoBaniB Bif NOBEpPXHi MatoTb 3abesne-
YUTU MNOTYKHI HagKaMepHi LiIMKKU Ta AOCUTb BWU-
COKi MiLHICHI XapaKTEPUCTUKM KaM’ SHOT coni, SKi
MaloTb MILIHICTb Ha CTUCKAHHA 16—-26 MIla.

3a npoekToM 6yno nepeadadvyeHo Take. [ligro-
TOBYa BMPOOKa CBEpPANOBUMHM — rigpoBpy6. Ha
nigrotoB4yomy etani nporarom 350-400 ai6 npo-
BOAMTbCSA PO3MMUB TOPUIOHTaNbHOI MiAroTOBYOI
ripHNUYOT BUPOOKM 10 AOCATHEHHS MPOEKTHOrO pa-
piyca (50-70 m) Ta BMCOTOIO 5 M. [1n9 YTOYHEHHS
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Puc. 2. Po3pi3 yepes ¢B. 10 Ta 12 PanropoacbKoi ainsgHkn CnoB’aHCbKOro poscononpomuciy. CnotBopeHa dop-
Ma KaMmep Ta ix rigpaBnidyHni 3B'A30K (3a matepianamu |. H. LLeByeHko, 1952; C. B. CodpoHOBOI Ta iH.)
Lindppamu Ha pUCYHKy NO3Ha4YeHO: 1 — KaM’'aHa Cinb; 2 — rincu, aHrigputu; 3 — [UHK, aprinitu; 4 — Kap6oHaTHi Nopoau;

5 — Kap6oHaTHO-TEPUreHHI Nopoaun; 6 — AONIOMITH

$paKTMYHOro pPoO3MMBY MiCNA 3aKiHYEHHA po3pa-
XYHKOBOIO 4Yacy po3MMBY 3a MPOEKTOM Ma€E BUKO-
HyBaTHCS TiApOJIOKALLiiHE 0OCTEXEHHS YTBOPEHOI
Kamepu. BupaobyBaHHS cONli Ma€ 3iMCHIOBATU-
Csl 3HWM3Y Bropy wapamu HEBENMKOI MOTYXKHOCTI
(2-3 ™M) 3 KepoBaHMM GOPMOYTBOPEHHAM Kamep
3aBASKN HEPO3YMHHUKY, iIHEPTHOMY 4O PO3CONY i
Kam’'siHOT coni. Mix Kamepamu 3anu1iiatoTbes Linn-
Kn po3mipom ao 60 m. [1ng KepyBaHHSA 3a GOpPMO-
YTBOPEHHSIM KaMep BU3HA4YaeTbCH MMMUOMHA KOH-
TaKTy «HEPO3YMHHUK — BOJa», AKa 30iNCHIOETbCS
«nigbalmMavyHnUM» METOAOM (MPOBOANUTLCH KOXHI B
[i6 paKTM4HOi po60TN CBEPANTOBUHMN) Ta METOAOM
iMMYNIbCHOrO HEWTPOHHO-HENMTPOHHOIO KapoTaxKy
(IHHK) (npoBoauTtbca 4epes KoxHi 30 ai6 dak-
TMYHOI POBOTU CBEPASIOBUHM). ONa HaAinHiworo
BM3HAYEHHS PiBHS «BOAA — HEPO3YMHHUK» TAKOXK
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3aCTOCOBYETLCS CXEMa «KapoTaXK — 3aKayvyyBaHHS
— KapoTak». 3a 3HaYEeHHAMM 3HUKEHHS PiBHA Ta
06’eMy 3aKayaHOro HePO34YMHHMKa BU3HAYaETLCS
cepenHin paaiyc Kamepu. na KOHTposo Gopmu
Ta po3MipiB Kamepu MatoTb NPOBOAUTUCS LLLOPIY-
Hi rigpOoNoKaLiMHi 3MOMKU; 418 KOHTPOO 3a 3py-
LUIEHHSIMW 3E€MHOI MOBEPXHI — HiBENOBaAHHA pe-
nepHoi Mepexi Ha TepuTopii ripHM4oro Biasoay.

3a pgaHumM GOHOOBMX MaTepianiB 3a nepioa
PO3POO6KM Ha AinaHui 6yno npobypeHo 25 ekcnny-
aTaliMHMX CBEPAJIOBUH; 9 CBEPAIOBMH MOBHICTIO
BUPOONEHi, 3HaxXoAATbCS Ha TpUBanil KoOHcepBa-
Lii Ta nianaratoTb NikBigauii 3 1993 p. Ha pasi ve-
pe3 cKknajHi eKOHOMIYHi yMOBU GinbLWiCTb CBEPA-
JIOBMH 3HaxoAsATbCs Ha KOHcepBaLii.

Hanb6inbw BignpaubOoBaHWK NiAOPSAHLIBCbKUM
nnacT coJfli, AKMAN Ma€E CKNaJHy ABOMNayKkoBy 6Yya0-
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BY. Po3paxyHKOBUWI 06'eM KaMep BWJTyroByBaHHS
3MiHI0eTbes Big 52,556 TMc. M3 (63,701 Tuc m®
3a gaHumu '3) anqa cs. N222 no 417,378 1tmc. m°
(505,864 Trc. M 3a gaHumu I'3) ans ce. N210. He-
[OCTaTHE BMBYEHHS JITOMIOMYHUX XapaKTEPUCTUK
TOBLL, BiAXWNEHHS BiJ TEXHONOTIi BUIYroByBaHHS
Ta KOJIMBAHHS cepeaHbopajianbHOI LWBWAKOCTI
PO3MUWBY COMi NMPU3BENO [0 MNEpPEBULLEHHS daK-
TUYHOrO PO3Mipy KaMep BUIYroByBaHHS BiHOCHO
NPOEKTHOro. AK HacnifoK, MiXX Kamepamu 1, 14,
15; 3,5,4,7; 6, 8; 10, 12; 11, 13 BcTaHOBMBCH
rigpaBnivyHMM 3B’930K (pUcC. 2).

MpuHaWMHI Ha M'aTU JiNfHKax BCTaHOBJIEHO
rigpaBniyHnin 3B’A30K 2—4 Kamep. 3a PiSHUMHU
OUiHKaMu crnocTepiraeTbecs rigpaBniyHUi 3B 930K
Ha niow,i Bia 0,4 kM2 Take aBuLLE 3yMOBJIIOE MPO-
Caflky 3eMHOi MOoBepXHi, GOpMyBaHHA MyNbau
npocigaHHg Haj BignpauboBaHMM MPOCTOPOM Ta
MOX€E MPU3BECTU [0 pPi3HOMalUTabHUX 0OBariB
HaACOJIbOBUX FiPCbKMX MOpif.

AHania po3pobkn PanropoAcbKol AiNSHKK
CnoB’AHCbKOro pPOAOBMLILA 3 [A0CUTb CAPUATIN-
BUMW NITONIOTIYHHUMU, [HKEHEPHO-Te0NoriYHUMHU
yMOBaMM1 CBIiA4YUTb MPO HEOOXiAHICTb AeTanbHOI
KBanipikoBaHOi po60TH i3 BUBYEHHA 0COBIMBOC-
Tew niTonorivyHoi 6yaoBM Ha MepLluMn Nornsaa oa-
HOPIAHMX iHTEpPBaniB KamM'siHOI COJli Ta PO3POOKH
JeTaNbHUX iHGOPMaALMHUX reonoro-niTonoriYHmnx
MoJenen poaoBulLL Ans 6e3neYHoi ix eknayartadii.

OCOB/IMBOCTI OCBOEHHA
BEPXHbOCTPYTMHCBLKOIO PO4OBMLLA
KAM'AHOI Conl

BepxHbOCTPYTUHCbKE  POAOBMILE, Ha  SKO-
MYy BWKOHYyOTbCS pPO6OTM 3 pPO3BidyBasbHO-
EeKCNnepmMMeHTaNnbHOI eKcnayaTtalii MeTogom nia-
3eMHOro BWIYrOBYBaHHS, Mae OCOOG/IMBOCTI, SKi
MaloTb BYTW BpaxoBaHi NpW NPOEKTYBaHHI Ta eKc-
nnyaradii.

Ha TepuTopii poaoBulla, ke gocniaxyBanocs 3
50-X poKiB MWHYSIOrO CTONITTS, NPOB6YpPEHO 6AN3b-
KO TPObX AECATKIB cBEPAIOBUH, y 60—70-X poKax
BMKOHaHO po60TK 3 PO3BIAKM MOKNAA[iB KaM aHOI
CONi ANs cropymKeHHs Nig3eMHUX CXOBMULLL.

B reonoriyHin 6ynoBi panoHy pobiT 3a JaHUMKU
A.l. ®epgyeHka, 0. M. BonTteHka Ta iHWKX daxiB-
LiB BCTAHOBJIEHO BiAgKNaauM Kpewau, rnaneoreny,
HEOreHy Ta 4YeTBEepTUHHI. HeoreHoBi BigKknaau
npeacrtaBneHi BOPOTULEHCLKOKD CBITOW, SKY
CKJlalaloTb CONEHOCHI MWHW, aneBpoiiTH, aprini-
TW, NICKOBUKU, TEKTOHIYHA BpPeEKYis, BpeKYia BU-
JIyrOBYBaHHS1 COJIEHOCHMX MOpi, KaM’'aHa Cifb.
Bigknaan yTBOPIOIOTb CUHKIIHANbHY CTPYKTYpY, Y
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LLEHTPAIbHIN YaCTUHI YCKIaAHEHY aHTUKIHaNMo,
OCi SIKUX MPOCTAratTbCHA 3 MiBHIYHOro 3axoy Ha
niBgeHHuM cxig. Kam’'dHa cinb Ha poaoBuLli YTBO-
ptoe Ha mMunouHi Bia 90 ao noHag 700 m niH30Mo-
[i6HI nacToBi NOKNaAK, sIKi Ha OKPeMUX AiNsHKax
po3najaloTbCs Ha MaYvyku WwapiB 3 pPisHUM BMICTOM
rMUHUCTO-CyNb@aTHUX NOpPIA Ta CONAHOT GpeKuii.
MoTyXKHICTb NAacTiB KamM'HOI cOoNi HEBUTPUMaHa:
BiJl JecqaTKa (HUXKHIW Ta cepefiHiin) 00 COTHI (Bepx-
Hi) MeTpiB. BepxHA 4acTMHa nnacTtiB 3a3Hana
BWJIYrOBYBaHHA Ta BUBITPIOBaAHHSA, WO MPU3BENO
[0 YTBOPEHHSA Ha OKpeMux AinsaHKax cylibdaTHo-
TEPUTEHHUX LapiB MNOTYXKHICTIO Bif NEPLUMUX METPIB
0o 150 m Ta GinbLlie.

Ha poaoBuLLi MiX HMKHBOIO Ta BEPXHLOIO Nay-
KaMKW KaM’'siHOi CcO/li BCTAHOBMIEHO TPWU FOPU30H-
TU KaJlilHUX COJIEN, MPUCYTHICTb AKMX 3HAYHOIO
MipPOIO MOXe€ YCKNaAHWUTU iHXEHEePHO-reonorivHi
YMOBM eKcnyaTauii pogosuuia.

fAKicTb KaM’aHOi coni BM3HA4Ya€ETbCA BMiC-
TOM BOJOHEPO3YMHHOIO 3auLIKy, SKUA npes-
CTaBJIEHWA TONOBHUM YMHOM JIETKOI dpaKLuieto
neniToBoi Ta aneBpPUTOBOI PO3MIPHOCTEN, LIO
CKNlageHa initom, XJI0pUTOM, MOHTMOPWIIOHITOM;
BaXKa ¢pakKuia npeacraBfieHa aHrigpuTom, ni-
putoMm. llepeBaxaHHA Yy HEPO3YMHHOMY 3asIuLL-
Ky nerkoi nenitoBoi @pakuii BMMarae OLHKK
LWBUAKOCTI ocaKeHHA HEPO3YMHHOIO 3aSIULLKY Y
pO3Cofi, BUBYEHHS LWBUAKOCTI PO34YMHEHHSA Pi3-
HUX JITOTUMNIB KaM’'SiHOI CONi 3 METOK YHUKHEHHS
yCKnagHeHb. TaKMMKW MOXyTb OyTW, Hamnpuknag,
TaKi NPU3YNUHEHHS BUNYrOBYBaHHS Y HUXKHIW Yac-
TUHI EMHOCTI BHACNiJOK HAKOMMUYEHHS HEPO3YUH-
HOro 3alInIIKY Ta MNPUCKOPEHOr0 BWUIYrOBYBaHHS
CTE/IMHU, WO MOXE MNPU3BECTM [0 PYHMHYBaAHHS
TEXHOJNIOMYHOI KOMOHW, CNONY4YEHHS EMHOCTI 3 BO-
JOHOCHMMU TOPU30OHTaMU Y NepeKkpmnBaoymnx Bil-
Knagax, PO3BUTKY KapcCTy, PYMHYBaHHSA LiJIMKIB
MiXK CyCifHIMW Kamepamu.

Di3MKO-MexaHiyHi BNaCTUBOCTI Kam’'saHoi
CcoNli poJoBMWa BIAPI3HAIOTLCH PI3KO MNPOSAB-
JIeHO MiHnmBicTio. 3a gaHumn B.I. BonyeHKa
Ta iH., MILUHICTb Ha OJHOBICHE CTUCKaHHS (0 CT)
KaM’HOI CONi 3MIHIOETLCA Y LUIMPOKOMY Aiana3oHi
— Biag 2,8 go 28,7 MIlla, MiUHICTb HA PO3TArHEH-
HA (0 pT.) — Big 0,56 go 2,25 MIla. 3HauHi Big-
MiHW i3UKO-MeXaHiYHUX BNacTMBOCTEN nopig y
po6o4yoMy iHTEpPBai MOXYTb MPU3BECTM OO TeEX-
HOJOrYHO HEMPOrHO30BaHOIro PO3BUTKY MPOLLECY
BWUIYrOBYBaHHSA Ta CNOTBOPEHHSA GOPMU EMHOCTI:
pyMHYBaHHSA CTENIMHU Ta PO3MMBY BEPXHIX LWapiB
COJli, HEKOHTPO/IbOBAHOI O BUJTYrOBYBaHHSA «QUKUX»
KaBepH, BCTAHOBJIEHHA rigpaBfiyHOro 3B'A3KY 3
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BOZOHOCHUM TOPU30HTOM Yy NMEPEKPUBAIOYMX La-
pax Towo, i3 piBHEM MOBEPXHEBMX BOA Ta PO3BMU-
TKOM KapcCTy; NMPOrpecyoyoro posllapyBaHHs Ta
HaCTYyMHOro BifllapyBaHHSA CTE/IMHN BUPOOOK abo
MiXKKaMepHUX LINNKIB Yepes3 NPUCYTHICTb BENKOI
KiNbKOCTi CnabKunx npoLwapKiB rMUHUCTUX Nopia.

Teputopia poaoBMlLa 3a3HAE PO3BUTKY MO-
BEPXHEBOrO0 KapCTy — COJIEHOCHI Mopoau Ha
YeTBEPTUHHIN MOBEPXHi AOCUTb PIBHOMIPHO BU-
JYroBYIOTbCS 3 YTBOPEHHSAM FiNCOBO-aHriApPUTOBOI
LWSNW Ta NPOCiAaHHAM MOBEPXHi 3eMJli, Wo npo-
ABJIEHI Y penbedi.

XapaKTepHO 0CO6/IMBICTIO CONEHOCHUX YTBO-
peHb panoHy POAOBMLLIA € MPUCYTHICTb PO3Cifb-
HUX TOPWUIOHTIB, MPUYPOYEHUX HK [0 KOHTaKTy
Cy/ibPaTHO-MMMUHUCTUX Ta CONAHMX Mopig, TaK i 4o
B/1AaCHE CONEHOCHMX. Buxoaauu 3 rigporeonorivyHoi
CuTyalii B panoHi pooBM1LLA — MOLIMPEHHS YEeT-
BEPTUHHOIO BOJAOHOCHOIO rOPU30HTY Ha MMUOUHY
0,2-3 M Ta cnopagn4yHoOro Po3BUTKY BOAOHOCHO-
ro rOPMU30HTY Y TiNCcoOBO-aHriAPUTOBUX BigKnaaax,
NiTONOrYHOI MIHAMBOCTI Mopiga, — KpuUTepiem ao-
NycTUMUX MiKpogedopmauin Mae 6yTH 36epeeH-
HS CYLLiTbHOCTI BMIiLLYO4Oro NOPOAHOro Mac1By Ta
36epexeHHs BOAOYNOopiB.

OueBnaHOWO MepeBaro poaoBUlla € Te, Lo
TepUTOpid ManbyTHLOro PO3COJIONPOMUCIY HE 3a-
3HaJla 3HaYHUX TEXHOTEHHUX NopYyLlEeHb BHACNiAOK
nonepeaHboro BMAO6yBaHHSA KOPUCHUX KOMasuH,
ajie MOX/IMBUIN BIMJIMB YUCNEHHUX re0sIOropo3Bi-
AyBasibHUX Ta HapTOBMUAOOYBHUX CBEPA/IOBMH Ma€E
OyTH PETENBHO BUBYEHMN Ta BUKIIOYEHUN. Llle oa-
HUM BaXKIMBUM €1€MEHTOM [OCNiIKEHb MaE 6yTH
OliHKa Hebe3neKku NposBIB riNOreHHoro Kapcry,
AKOro AocCi Npu NpoBeAeHHi reonoropo3BiayBasb-
HMX POBIT 3aJOKYMEHTOBAHO HE 6YNO.

MpomMncnoBin po3pobLi poaoBulLa MaloTb
nepeanyBatn YTOYHEHHS TiPHWUYO-FEO0NOriYHMX Ta
rpPHUYO-TEXHIYHMX PaKTOpiB, 30KpPEMa, NiToNOoriY-
HMX (LWapyBaTicTb Ta ¢daliasibHa MiIHIUBICTb NpPo-
MWCNOBOI YaCTMHM MNnacTa, NPUCYTHICTb MIOLMH
ocnabneHHs Ta iH.), a TaKOX YTOYHEHHS, AeTani-
3alig Ta BMBYEHHA Ha Cy4aCHOMY HayKOBOMY i
TEXHIYHOMY PIBHAX BUXIAHOIO HaNpPy»€eHoro ctaHy
HenopyLleHoro Macuy, agedopmMaLinHUX, MiLHic-
HUX Ta PEO0NOriYHMX BNAaCTUBOCTEN nopia.

3 METOI0 KOMMNEKCHOr0 BWUKOPUCTAHHS Mpu-
POAHMX pecypciB HeoOXiAHO PO3rNAHYTU BapiaH-
TV MoJaNblloro 3anyyeHHsd CTBOPEHWUX EMHOCTEM
y rocrnofapcbky AiNbHICTb, MOXJ/IMBO, LWJISXOM
ob6nalwTyBaHHA MiA3eMHUX CXOBWL, BYINIEBOAHIB.
TaKi nepcrnekTMBM NOAablIOr0 BUKOPUCTaAHHSA
noknagy BUMaratumyTb MiABULEHHSA MPOEKTHUX
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CTPOKIB CTIMKOro CTaHy BUPOOOK Ta 3abe3neyeH-
HS HaJIEXKHOIO MOHITOPUHIY TEPUTOPI.

BMCHOBKMU

AHania cTaHy nig3eMHUX Kamep BUTyroByBaHHSA Ha
PanropoacbkKin ginsaHui CnoB’SHCbKOro poaoBuiLLa
CBIiYMTb, LWO HaBITb NPWU AOCUTb CMPUATINBUX Ni-
TOMOTIYHUX, IHKEHEPHO-TEeOoNoriYHNX yMOBaxX Mpu-
HaWMHi Ha N'ATU AiNHKaxX BCTAHOBSIEHO riagpaBniy-
HUM 3B’AA30K 2—4 Kamep. 3a PiSHUMU OLiHKaMu,
CMNoCTepiraeTbCy rigpaBfiyHUM 3BA30K Ha MJIOLi
Big 0,4 KM?, WO 3YMOBJIIOE NMPOCAAKY 3E€MHOI Mo-
BEPXHi, GOpMyBaHHA Mynban NpocidaHHa Haf Bid-
npawboBaHMM MPOCTOPOM Ta MOXE MPU3BECTH [0
pisHOMaWTabHMXx 06BaniB HaACONbLOBUX MPCbKUX
nopia. e cBiguntb Npo Heob6XigHICTb AeTaNbHOI
KBanipikoBaHOi po60TH i3 BUBYEHHS 0COBMBOC-
TEeW NiToNoriyHoi 6yaoBM Ha MepLluMn NOrnsg Of-
HOPIAHUX iHTEpPBaniB Kam’siHOI COJli Ta PO3POOKHU
fetanbHUX iHGOpPMaLIMHKUX FeosIoro-iToNoriyHmnx
MoJenen poaoBuL, ans 6e3neyHoi ix eknnyartauii.

Buxogaumn 3 nitonoro-davianbHOi MiHAMBOCTI
COJIEHOCHUX BigKnagiB B Mexax BepxHbocTpy-
TUHCBKOro poJoOBMLWIA, TMPOSABIB TrinepreHesy,
TEKTOHIKMW, MPUCYTHOCTI PO3COJIbHUX TOPU3OHTIB,
CKMaAHOCTI YMOB 3ansiraHHsa Ta 6yaoBM BOPOTU-
LLIEHCbKOI CONIEHOCHOI dopMalLii, a Takox Bpa-
XOBYIO4YM, WO Po3pobKa poaoBulia nepeabdaya-
€TbCA METOAOM MiA3EMHOr0 BWJIYrOBYBaHHS, Ha
BCiX CTagifgx BUKOHaAHHA pob6IiT HeobXigHe cyBope
JOTPUMAHHS TEXHONOrii BEAEHHHA reosoropo3Bsi-
JyBanbHUX POOIT Ta 3abe3ne4vyeHHs OypiHHA Mo
CONEHOCHUX BiAgKNagax 3 CYUibHUM BUXOAOM
KepHa. Cnig BUKOHATK MOro KBanipikoBaHum nep-
BUHHWI AeTanbHWIW NOWapoBUi ONMKUC Ta po3uyne-
HYBaHHS CONIEHOCHOI dopmalii 3a CTPYKTYPHO-
TEKCTYPHUMWU XapaKTEPUCTUKAMU, PEYOBUHHUM
CKJ1laloM, BMICTOM Ta CKNlafjoM BOAOHEPO3YUHHO-
ro 3ajuWKy Kam'aHoi cosi; 3abe3nedyntn Biabip
3pasKiB 4na nogasblinx fabopaTopHMX (liTonoro-
MiHEpPanoriyHmx, reoximivyHmnx, GisMKo-MmexaHi4HUX
Ta iHWKX cneuianbHUX) AOCNIAXKEHb 38 BUIINEHK-
MW NITONOTYHMMK TUNAMKU NOpPia, BUKOHATU BULI-
JIEHHS TEXHOJIOTIYHUMX TUNIB KaM'AHOI coni Ta Noby-
[yBaTu NiTONOro-TEXHONOr4YHY Mogenb dopmalii B
MeXax AOCNiAXKYBaHOI AiNAHKM (3 BUKOPUCTAHHSAM
IC-texHonorin).

Ons  3anobiraHHa pPO3BUTKY TEXHOMEHHOrO
KapcCTy HeoOXiaHe YAOCKOHANEHHS TEXHONOTIT Bif-
POGKN KOPUCHUX KOMasnH: 36epexeHHs BOA03a-
XMCHOT TOBLLi, CONSIHOIO A3€epKana Ta iH.); aHanis
naneoKapcTy, FinOreHHOro Kapcty Ta BUBYEHHSA
rigporeonoriyHnX Ta rigposioriyHMx yMoB, 30Kpe-

COLLECTION OF SCIENTIFIC WORKS OF THE IGS NAS OF UKRAINE, VOL. 5, 2012



NITONOrI4YHI 0COBJ/IMBOCTI TA MOB’AA3AHI 3 HUMU EKOJIOTI4HI ACMEKTU PO3POEKU POJOBULL KAM'SIHOI...

Ma i3 3aCTOCyBaHHA Cy4aCHMX METOAiB, Hamnpu-
Knag, i3oTorii.

Heob6xigHMM €eleEMEHTOM HayKOBOro OOrpyH-
TYBaHHSA Ta cynpoBoay pPobiT Mae 6yTn po3pobKa
MoZenen poaoBMulLL, WO BPaxoByOTb 0COBGIMBOC-
Ti OiSHOK, 30KpeMa [feTtasiizoBaHi CTPYKTYpHO-
TEKCTYPHI OCOB/IMBOCTEM Ta MNOB'I3aHI 3 HUMMU
$i3NKO-MexaHi4yHi BNacTMBOCTI B 30HIi MiAPOOKMU.

Po60Tn 3 BUKOPUCTAHHS NiA3eMHOro npocropy
COJIEHOCHUX ¢opMalii BUMaraioTb AOTPUMaHHS
BMCOKOI KyNnbTypu BMpoOGHMUTBaA Ta npodecio-
Hani3aMy Ha BCiX eTanax ix BUKOHaHHS — Bif pe-
KOFHOCLMPOBOK POBIT A0 BU3HAYEHHS POOOYMX
iHTepBaniB Ta MOHITOPUHTY AINAHOK 3 Bianpaubo-
BaHWMMK KaMmepamu.
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