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3BOJIIOLUMOHHBbIA NMoaxo4 K TUMOJIOrMU KAPCTA

(PekomeHaoBaHo akad. HAH YkpauvHbl B. M. LLlectornasnoBeiM)

JleMOoHCTpYeTbCA rigporeosioriyHa CyTHICTb KapCTy, NOOAeTbCs A0ro BU3HAYEHHS, OOI'PYHTOBYETLCS €BO-
JNIOLINHUIA Nigxig, 0o Noro TMNOJOrii i NPONOHYETLCS BiANoBiAHA Knacudgikauisa. EBosioLiiHa TUNOJOTis KapcTy
3acHOBaHa Ha pPo3Msai reonoriyHoi eBonouii Tina nopig (wapa, dopmadii), Sk KapcTyloTbCsl, Ta BOOO-
0BOMIHHOT cucTemMu, WO BiaOmBae Taki 6a30Bi 3aKOHOMIPHOCTI Fe0JIOriYHOro PO3BUTKY, SIK CMPSIMOBAHICTb
i UMKNiYHICTb. Pi3Hi cTapii nocTceaMMEHTaLMHOIO NEePETBOPEHHS MNOPIL i PO3BUTKY FeorigpoanHaMivyHUX
CUCTEM XapakTepu3yoTbCs MEBHUMM CTINKUMWN KOMBIHALISIMW NITONOMYHUX | CTRYKTYPHUX NepeasyMoB BOAO-
0OMiHy i cneneoreHesy, pexvmy Bogo000OMiHy, YMOB XxapyyBaHHS, PyXy i pO3BaHTaXeHHS Nia3eMHUX BoA, TepP-
MOBapNYHKX | reorigpoxiMivyHMX yMoB. Taki kombiHauii npnBoasaTL 0 GOPMYBaHHS KAPCTOBUX CUCTEM 3 MNEB-
HUMU XapakTepHMU BNAaCTUBOCTAMU — TUMIB KAPCTY, a CMPSIMOBAHICTb PO3BUTKY — [0 3aKOHOMIPHOI 3MiHN
TMMIB KapCTy. 3MiHa OQHOro TUMNY KapcCTy iHWKM 00yMOBfiEHa NpoLEecaMm TEKTOHIYHOI i reoMopdOSIorivyHOI
€BOJIoL;i, SIKi BU3HA4aloTb 3MiHY FrPaHNYHUX YMOB BOAOOOMIHY i CefneoreHesy.

Y pamkax 3anponoHoBaHOi knacudikauii TMnn kapcTy BigobpaxaloTb NOCiA0BHI cTafii Moro eBostoLii,
MiX IKUMW CYTTEBO i 3aKOHOMIPHO 3MIHIOIOTLCS FPaHNYHi YMOBM Ta CTPYKTYPa BOA00OMIHY, 30BHILLHI pakTopu
i BHYTPILLHI MEXaHi3MN KapCTOYTBOPEHHS (cneneoreHesy). EBONIOLNHI TUNM KapCTy iHTerpanbHO XxapakTepu-
3YI0Tb HabINbLL iICTOTHI BNACTUBOCTI KAPCTOBUX CUCTEM (CTPYKTYPY BTOPUHHOI MYCTOTHOCTU ¥ MPOHUKHOCTI,
CTYMiHb | XapakTep BUPaXEHHNA B penbedi, riaporeonoriyHi ocobnmBocTi, NoTeHLian NpoBasibHO-MPOCaa0BOi
Hebe3neku, ToLo), 06CTaHOBKN Ta AOMIHAHTHI MexaHi3MM cnesieoreHesy, a Takox NoTeHLjian ycnaakyBaHHs
CTPYKTYP MOPOXHUHHOCTI i NPOHMKHOCTI Bif, MonepeaHix ctain po3suTKy. Lie no3sonsge BUKOPUCTOBYBaTU Aa-
HY Knacudikauilo a5 BUPILLEHHS LUMPOKOro Kona HayKoBUX i IPaKTUYHUX Npobiem, NoB'a3aHnx 3 KapCTOM.

The paper reveals the hydrogeological essence of karst, provides its definition, substantiates the evolutionary
approach to karst typology and offers a respective classification. The evolutional typology of karst is based on
consideration of geological evolution of a body of karstified rocks (unit, formation) and evolution of a ground-
water circulation system. It reflects such basic regularities of geological evolution as directed development
and cyclicity. Different stages of post-sedimentary transformation of rocks and of the development of a geo-
hydrodynamic systems are characterized by certain steady combinations of lithologic and structural pre-req-
uisites for groundwater flow and speleogenesis, the mode of groundwater flow, recharge and discharge con-
ditions, thermobaric and geohydrochemical conditions. Such combinations result in formation of karst
systems with certain characteristic properties — i.e. types of karst. The directed development — results in
regular changes of karst types. Changes of one type of karst into another are conditioned by the processes
of tectonic and geomorphological evolution, which determine change of border conditions for groundwater
flow and speleogenesis.

Within the framework of the proposed classification, the types of karst correspond to the successive
stages of its evolution, between which boundary conditions of groundwater flow and speleogenesis, external
factors and internal mechanisms of karstification (speleogenesis) differ considerably and in a regular manner.
The evolutional types of karst integrally characterize the most substantial properties of karst systems (struc-
ture of secondary porosity and permeability, degree and character of karst manifestation in surface relief,
hydrogeologic features, potential for collapse and subsidence hazard, etc.), speleogenetic environments and
dominant mechanisms, as well as potential of inheritance of porosity and permeability structures from the
previous stages of development. This allows using this classification for resolving of broad range of scientific
and practical problems, related to karst.

BBepneHue

Buxylaa cuna kapcToBOoro npouecca — 3T0
BOA0OOOMEH. BaxHenLmm 1 yH1KanbHbIM CBON-
CTBOM KapCTOBbIX BOAOOOMEHHbLIX CUCTEM SABNS-
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€TCS nMporpeccupyloLee Bo3pacTaHme MpoHU-
LLaeMOCTV Mopoa, v MPOCTPaHCTBEHHOW HEOOHO-
POAHOCTU U @aHN30TPOMMUMN EMKOCTHBLIX U QUNLT-
PaLMOHHbIX CBOWCTB KapCTOBbIX KOJIEKTOPOB,
npoucxogsiLiee B pesynbrate LMPKynauum Bog,
B paCTBOPUMBbIX MOpoaax W COMyTCTBYIOLLErO
cneneoreHesa. (Knumuyk, 2008; Speleogenesis:
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Evolution of Karst Aquifers, 2000). B pesynstaTte
pasBMTUA KapcTa NPOUCXOANT MHTEHCUMKALMS
BOOOOOMEHA U KapAMHallbHOE W3MEHEHME ero
CTPYKTYpbI, GOPMUPYETCS OrpOMHast NpoCTpaH-
CTBEHHAs1 HEOAHOPOAHOCTb EMKOCTHbIX WU
GUNLTPaLMOHHBIX CBOWCTB.

MposBneHnss N O0COBEHHOCTU pPa3BUTUSA
KapcTa, ero reosioro-akosiormyeckasl posb,
pa3HooOpas3Hble MNPaKTUYECKN 3IHa4YUMble
CBOWCTBa KapCTOBbIX Tepputopmnini (Mopdono-
il U BolpaxXXeHune B pesibede KapCcToBbIX GOPM,
nMpoBajibHO-NPOCagoYHas OMacHOCTb, MAOpPO-
norus, pacnpegeneHne nopmcTocTy 1 NPOHN-
LIAEMOCTN pacTBOPUMbIX MOpPOo[, CTPOEHWE U
OYHKUMOHNPOBAHUE KapCTOBbIX BOOOHOCHbIX
CUCTEM, YA3BMMOCTb KapCTOBbIX BOA, K 3arpsia-
HEHUSM N OpP.) XapakTepusyloTCs OrPOMHbIM
pasHoobpasnemM B 3aBUCUMOCTU OT reosioru-
Yeckux U reorpaduyeckmx ycnosmm n ¢dakrto-
poB. lMpobnema paszpaboTkm TUMOOrNYECKOM
Knaccudpukauum kapcTa, oTpaxaroLlen B CBOUX
KaTeropusix ero pasHoobpasne u Hambonee
BaXXHble CBOWCTBA, MMeeT BOoNbLUoe HayyHoe
M NpakTn4yeckoe 3HayeHne, HoO 4O CUX Nnop da-
JieKka OT yAOB/IETBOPUTESIbHOIO PELLEHNS.

Llenbio HacTosiwen paboTbl sBnAseTcCs
obocHOBaHME N pPas3BUTME SBOJIIOLIMOHHOIO
rnoaxoaa K TUMOJIOrMM KapcTa M COOTBETCTBY-
louein TUNoIornyeckom knaccmoukauum B
PYCCKOS3bIYHOM MOHATUNHOM KOHTEKCTE. DBO-
NIOUMOHHaA knaccudukaumsa kapcta Oblnia
npegnoxeHa asTopom B 1996 r. B aHroA3bIY-
Hbix TepMmuHax (Klimchouk, 1996), passuta
B pabote A. b. Knumuyka u [. dopgaa
(Klimchouk, Ford, 2000a) n B HacTosLlee Bpe-
MS LUMPOKO MCMOJSIb3YEeTCA B aHM0A3bl4HOM
KapCTONOrnMyeckom nmtepaType Kak OCHOBa
ONs1 pacCMOTPEHUSA TeopeTunyecknx (crneneo-
reHes, reomopdonorms uU ruaporeonorus
kapcta — Speleogenesis: Evolution of Karst
Aquifers, 2000; Ford, Williams, 2007;
Klimchouk, 2007; Palmer, 2007) n npaktn4yec-
Knx (EBponenckuin nNpoekT no oueHke Mnpo-
BanbHoWM onacHocTn ROSES — Younger et al.,
2005 v ap.) npobnem KapcTonormn.

MoHsTNe 0 KapcTte

Mpobnema TMNONOrMK KapcTa, Kak M MHOIMX
OPYrux CNOXHbIX NPUPOOHbLIX CUCTEM, 0ObEK-
TUBHO CNIOXHa M3-3a HeOOXOAUMOCTU onepu-
poBaTb OONbLUMM KOJMYECTBOM MNPU3HAKOB
M CBOMNCTB, nNpeobnagaHNeM HeYeTKUX MHO-
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XECTB, MeXay KOTOpPbIMW TPYOHO MPOBECTU
CTpOrme pasrpaHnynTesibHbIE JIMHUK, a Takxke
pas3nmMynin B TpakToBKax CYLHOCTU 1N obbema
camoro noHaTmna "kapcTt”. OnpeaeneHme kapc-
Ta ABNSETCHA OaBHEW Hay4HoW npobnemoi
KapcTonormu, B pa3paboTke KOTOPO BbliAeENS-
loTca deHoMeHONornYecknin (kapct — onpe-
OeNeHHbI Habop ABNEHMI), npoLeccyasbHbIn
(KapCT — MOHO- M/ KOMMIEKCHDIN MPOoLECC),
TepputopmuanbHbli (KapcT — TEPPUTOPUS C TU-
MUYEeCKNM HabopOoM MPU3HAKOB) U CUCTEMHBbIN
(kapcT — npurpoaHas cucTemMa B3aMMOCBSA3aH-
HblIX 06BHEKTOB/CBOMCTB/OTHOLLEHNI, 0Bpasy-
IOWMX LENOCTHOE MHOXECTBO) noaxoabl, a
4acTo NPOUCXOAUT NX HEQOMYCTUMOE CMELLE-
Hve. B yacTHOCTWU, MeToO0/I0rM4Yeckn Heon-
paBOaHHbIM MPeacTaB/ISEeTCA XapakTepHoe
019 COBETCKOM KapCTONOrM4yeckom LWKOJSb
obbeanHeHMe B OOHOM TMOHATUM-TEPMUHE
npouecca 1 BAEHUNM, 4TO yXe NoaBeprasochb
obocHoBaHHOM kpuTtuke P. A. LibiknHbiM (LibI-
kuH, LblikmHa, 1978; LbikunH, 1985).

B coBpeMeHHOW KapCcTonormm OTYETINBO
NMPOSIBNSAIOTCS NPU3HaKM CMEHbI Hay4YHOW na-
pagurmbl 1 HEOH6XO0AMMOCTb PEBU3UN BA30BbLIX
MOHATNIA — MOHATUS O KapPCTE M NPOU3BOAHbIX
OT Hero. CneunanbHOMY PacCMOTPEHUIO 3TON
npobnembl OyaeT NOCBSAUIEHA OTAENbHadA
cTaTtbd. TyT AagMm Nuwb onpeaeneHmne Kapc-
Ta, UICNONb3YyeEMOE HaMu B pa3paboTke BOMNpo-
COB €ro TUMoJIormn, KOTOPOE ABNSETCA pPasBU-
TMeM onpeneneHnii, aaHHblx B paboTax
XaHToHa (Huntoon, 1995), A. B. Knumuyka
n . Poppa (Klimchouk, Ford, 2000a) u A. B.
Knumuyka (Klimchouk, 2007; Knumuyk, 2008).

Kapct — 370 nHTerpupoBaHHasi BOA00O-
MeHHasi reocuctema (reoruapoamHaMmmyeckast
cuctema) B oripenesieHHoM obbeme ruaposm-
TOChephbl, xapakTepuaytoLulascs rnpeobnaaa-
HUeM KaHasioBOU MPOHNLIAEMOCTH, CTPYKTypa
KOTOPOU pas3BuBaeTcsi MNpenmyLLecTBeHHO
pacTBOPEHNEM 0 NEPBUYHBLIM MYyTIM UILT-
paumnm v opraHn3yeTcs A Hanbosiee appek-
TUBHOW LMPKYASLUMN MOA3E€MHbIX BOA B Harl-
pasnieHnn rpaaneHTa. Npun aKCNOHMPOBaHHOM
VN NPUNOBEPXHOCTHOM Pa3BUTNM KapCT Bbl-
paxaeTcsi KOMMIEKCOM cneumdunyeckux saene-
HUIA B penbede N rMapoNornu, CBSA3aHHbIX
C BbICOKOW MYCTOTHOCTBIO M KaHaNOBOM MPOHU-
LLaeMOCTbIO B TOJILLE MOPOL, U Bbi3biBAET POp-
MUpoBaHMe 0CoObIX KapCTOBLIX NlaHaLwadTOoB.
Mpn n3MeHeHUM rmgporeoniornyeckon obera-
HOBKWM KapcToBasi cuctema crnocobHa auHa-
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MWYHO NpucnocabnmeaTbCs K HOBbIM FPaHUY-
HbIM YCIOBUSIM, HO €€ KOMMOHEHTbI MOTyT CTa-
HOBUTLCS PEANKTOBBIMU MO OTHOLLEHUIO K HAM
(ecnm ocTaloTcs, XOTb YTPATUBLLMMM NEepPBOHA-
YanbHY0 GYHKUMOHANbHOCTb, YaCTaAMM Henpe-
pPbIBHO pasBumBatoLLencs BOOOOOMEHHON CUC-
TEMbI) WM NepexoanTb B UCKONaemoe
COCTOsIHME (ecnu pas3BUTME OaHHOM BOA00O-
MEHHOW CMCTEMbI MOJIHOCTBIO MPEKPAaTUIIOCH,
KaK npaBwo, B peaysbraTte norpebeHns).

LleHTpanbHbiM, cuUcTeMoobpasylowmm,
npoueccom B GOpMUPOBaAHNN KapcTa ABNSeT-
Cs crnesieoreHe3 — pPas3BUTHE 10/10CTEV U Ka-
Has/loB B FOPHOV nopoae rnyTemM PacLINpEHNS]
npenmyLecTBEHHO pPacTBOPEHUEM [epBuY-
HbIX nyTevr GuabTpaumn rnoa3eMHbIX BOA.
KapcToBbIn Npougcc, OgHako, He CBOAUTCS
K CreneoreHesdy, XxoTsa nocnegHun wurpaet
B HEM BeayLyto ponb. KapcrToBbin npouyecc —
8TO B3aMMOCBSI3aHHasi COBOKYIMHOCTb MpoLec-
COB rpeobpa3oBaHusI FOPHbIX MOpPoAd, reTepo-
FeHHbIN reosIorn4ecknii rnPoLecc, pas3sBnBalo-
wurics noa BO3AelCTBMEM BOAOOOMEHA,
Bblpaxarowmnicss BO3pacTaHUMeM [pPoHuUae-
MOCTW, reTepOreHHOCTU U aHU30TPOMUN EM-
KOCTHbIX, PUILTPALMOHHbBIX N MEXaHNYECKNX
CBOVICTB 1opo/4, BbI3BaHHbIV v HarpasJ/isieMbIV
pa3BUTMEM MOJIOCTEN N KaHa/10B PACTBOPEHNS
Mo nepBuYHbIM MyTIM GuUabTpauuu noa3eM-
HbIX BOA (crneseoreHe3om).

KpaTkuii 0630p npepcTaBieHun
O TUnNax KapcTta

Mpobnema TMNONOrMM KapcTa CNoXHa U MHO-
rorpaHHa, e nocesuleHa obLWwrpHasa nuTepa-
Typa. He npeteHaoys Ha ee BCECTOPOHHUN
00630p, OTMETUM HEKOTOpble K/IOYEBLIE MO-
MEHThI.

PasnunyHbiMu nccnegosatensimMm Obifo Bbl-
[eneHo No pa3HbiM NpusHakam (reorpaduyec-
KOMY MECTOMOJIOXEHUIO, KaMMmarty, penbedy,
reomop@onormm, TEKTOHUKE, INTON0OMrm Kapc-
TYIOLWMNXCA Nopopn, XapakTepy U MOLLHOCTM
rnokposa, Mopdonornu, rmaporeosiornm, reHe-
3ucy (?), Bo3pacTy, rMaporeosiornn, akTmB-
HocTu 1 gp.) okono 300 Tnnos kapcta. MHormne
M3 HUX HE ABASIOTCS YacTaMu kKnaccudukaum-
OHHbIX CUCTEM C OnpeaeneHHbIMM OCHOBaHUSA-
MW, a BblOENEHbl MHAMBUAYANBLHO MO reorpa-
duryeckonm NpeacTaBUTENIBHOCTU HEKOTOPbIX
MECTHbIX WM pPermoHasibHbiXx 0COOEHHOCTEN
KapcTa (Tak Ha3blBaemble reorpaduyeckune
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ero Tunbl). MHorme knaccudukaunm ncronb-
3YI0T B KQ4ECTBE OCHOBAHUIM YacTHbIE, BTOPOC-
TeneHHble Mpu3Hakm un ¢akTopbl, NpucyLume
JINLLb HEKOTOPbLIM BapuaHTamM Kapcta uam obce-
TaAHOBOK €ro pasBuUTUA.

OCo0BEeHHO CNoXHa 1 MPOTUBOPEUMBA CUTY-
aumsa C BblOeNeHUEM TeHEeTUYECKUX TUMOB
kapcTta. CornacHo cnosapio "TepMumHonorus
kapcTta” (Tumodeen, OybnaHckuin, KnukHaaze,
1991), reHeTUYECKUI TNM KapPCTa onpenenseT-
Csl reHe3McoM KapcToBbix GopM. Ho oyeBua-
HO, YTO FrEeHEe3NC KapcTa Kak C/IOXKHOM reocmc-
TEMbl MPUHUUMMANBLHO HE CBOAUTCH K
reHe3ncy oTaesibHbIX GOPM-KOMMOHEHTOB,
KOTOpbIA 3aBedoMO pa3HooOpaseH paxe
B paMKax reHeTu4ecknm OAHOPOAHOro KapcTa.
Ha camom gene B MMeloLWwencsa npakTtuke Bbl-
OEeneHns Tak Ha3blBAEMbIX MEHETUYECKUX TU-
MoB KapcTa B Ka4ecTBe OCHOBaHUIM UCMNONb3y-
IOTCS1 cCaMble pasHble MPU3HAKN OTAEJ/IbHbIX
YCJI0BUV 1 (pakTOpPOB pa3BUTUS KapcTa, KOTO-
pble camn No cebe He onpenensitoT reHesnc
KapcTa Kak Le/IoOCTHOM CUCTEMbI. Takas npak-
TUKa NPMBOOUT K OYEBMOHBIM MPOTUBOPEYUSIM.
Hanpumep, TMnbl KapcTa Mo XMMUYECKOMY Me-
XaHN3MY PaCTBOPEHUS (YrNMEKUCbIA, CEPHO-
KMUCNbI, CEPOBOAOPOAHLIN, rmapoTepmalb-
Hbl1) OTHECEHblI K FEHETUYECKMM, a TUMbl MO
rMAPOONHAMNYECKMM, NUTONOMMYECKNM, FEO-
CTPYKTYPHbIM, KAnMaTndyeckum ¢akTopam
Ha3BaHbl Cpeay NMPo4YMX TUNOAOrMYECKMX CUC-
Tem (Tumodeen, LybnaHckuin, KukHanse,
1991). BmecTe ¢ TeM Bce 9TK dpakTophbl y4acT-
BYIOT B reHe3mnce kapcTa B CTENEHN, BApbLUPY-
IOLLEN B XOOE 3BOIOLUN.

B nocnegHue gecatmnetns Bornpocam Tu-
nonornn KapcTa yaensnocb BHMMaHne B pabo-
Tax B. H. OybnsaHckoro v . H. OdybnsHckon
(Aybnsanckas, OybnaHckuia, 1992; LybnaHckui,
Ly6nsHckas, 2004). B ka4yecTBe Hanbornee cy-
LLECTBEHHbIX MPU3HaAKoB B Kiaccudukaumm
KapcTa OHW WCMOJIb3YIOT JINTONOIMIO KapCTyio-
LMXcH nopoga, (LuecTb Tnno. kapcTa: | — kapbo-
HaTHbIN, || — cynbdaTHbIR, Il — conaHon, IV —
nepecnamBaHuns KapcTyowmxes nopog, V — ne-
pecnavBaHns KapCTYIOLIUXCA W HEeKapcTylo-
wmxcs nopog, VI — nepecnavBaHus NpOCIOEB
KapCTYOLMXCS MOPOA, CPeAN HEKAPCTYIOLLMX-
Csl) N xapakTep MNepeKpbiBaIOWMUX OTIIOXEHNA
(4eTblpe TMNa: A — OTKPbITbIN, B — MOKPLITLIN,
B — nepekpbiThit, [ — NepekpbITO-NOKPbITLIN),
npegiaras coBMelaTb 3TU Knaccumbukaumm
B TUNMM3aumMn "3akapCTOBaHHbIX TeppuTopun”.
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B pasrpaHuyeHnn TMNOB MO XapakTepy nepek-
pPbIBAIOLWMX OTNOXEHMA WMCMOMb3YIOTCS MOLLL-
HOCTb M CTEMEHb KOHCOAMAAUUN (CLLEMEHTUPO-
BaHHble-HECLEMEHTMPOBaHHbIE) MOKPOBHbIX
OTNOXEHUIN. Takon (popManM3oBaHHbIN NMoaxon,
yaoo6eH npu KapTUpPOBaHUU YCIIOBUIA pasBUTUS
KapcTa, HO He 0bpalsyeT coaepxXaTefibHOM OC-
HOBbl [0/ OTpaXeHuss ero reHesuca wu
COBCTBEHHbIX CYLLLECTBEHHbIX CBOMCTB.

Kapct gaBndetcs nNpogykTom CJIOXHOro
KOMMJiekca ycnoBun n ¢akTtopoB ero passu-
Tma. MNpobnemMbl reHe3uca 1 TMNonorum KapcTa
TECHO B3anMMOCBsi3aHbl. VX pelwieHne, Ha Haw
B3rNs/, 3ak/o4daeTcs B paspaboTke noaxoaa,
MO3BOJIAIOWEr0 UOAEHTUPUUMPOBATbL 3aKOHO-
MEpPHbIE N YCTOWYMBbLIE COYETaHUS] OCHOBHbIX
ycnosuin n dakTopoB (06CTaHOBKM) pasBUTUSA
KapcTa, npmBoasime K GopMrUpPOBaHUIO CUC-
TEM C XapakTepPHbIMU CTPYKTYPHO-PYHKLMO-
HaJIbHbIMUY CBOMCTBaMU, a TakXXe BbISIBISATb CO-
OTHOLUeHUs (TpaHchopmauun) obCcTaHOBOK.
3aKOHOMEPHOCTb U YCTOMYMBOCTb COYETAHUM
ycnosuin U GakTopoB pa3BMUTUS KapcTa orpe-
nenaTcs obWwmMMn 3aKOHOMEPHOCTSMU Teo-
JIOrM4ECKOM N rMapPOreosiormM4eckon 3BOJIO-
UMM ocagoyHbIX popMaunin U TEPPUTOPUNA, YTO
AenaeTt rnpuopuTeTHbIM 3SBOJIIOUMOHHbBINM NOA-
X0, K TUMonornm kapcTa.

I'Mp,poreonoruqecxaﬂ CYWHOCTb
N SBOJIIOLMNOHHbIW KOHTEKCT KapcTa

CoBpeMeHHas rmaporeonornss MHTEHCUBHO
pasBuBaeT nonoxeHmne B. N. BepHaackoro o6
OFPOMHOV FeosIOrM4ecKon Ponm Moa3eMHbIX
Bon (MuHHekep, Mucapckuni, LLBapues, 1982;
LBapueB, 1996; Sharp, Kyle, 1988; Toth,
1995, 1999; Groundwater as Geomorphic
Agent, 1984). CneneoreHnesuc (1 kapctoobpa-
30BaHMe B LeSIOM) sIBNSieTCA OQHUM U3 Hanbo-
Nee apKmnx NPOSIBNIEHMIA Fe0sIOrMYECKO Ponmn
rnoA3eMHbIX BOf, Pe3yNsLTaToM UX B3anMOOEN-
CTBUS C reosiorm4eckom Cpenon, xapakrep v
MHTEHCMBHOCTb KOTOPOro onpeaensioTcs pas-
JINYHBIMN KOMMOHEHTaMM U aTpnbytamun AByx
CUCTEM, CTPEMSLLMXCS K paBHOBECUIO. PaBHO-
Becune, ogHako, B peasibHblX reosiornyeckux
YCNOBUSIX HUIOE MOJIHOCTBbIO He AoCTUraeTcs
(mocTuraeTcs NLb BPEMEHHO, a B MPOCTPaH-
CTBE — MO03au4HO), N HepaBHOBECUE OCTaETCS
npeobnagaloWmmM COCTOSHMEM CUCTEMbI BO-
ga—nopoga. 9¢pPekT HepaBHOBECUSA onpeae-
NgeTcad MHTEHCUBHOCTbLIO B3aMMOOENCTBUS,
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KOTopasi MOXeT BapbMpOBaThb B LUMPOKMX Npe-
henax. Ana AoCTUXEHNA BbIPaXXEHHOr o crnene-
OFEeHHOro pasBUTUS pacTBopsWNA 3 dekT
HEpPaBHOBECUS O0/KEH akKKyMyIMpPOBaTbCs Ha
MPOTSXKEHUN O0CTATOYHO AOJSITOr0 BPEMEHU
WM KOHLEHTPUPOBaTbCA B Npefesax OTHOCU-
TenbHO HebonbLoro o6bema nutocdepsi.

CuctemMaTMyecknm MexaH1n3amMoM maccone-
peHoca, noaaepXxmealowmM HepaBHOBECUE,
aBnsieTca noaseMHbii cTok (Toth, 1999), a B
fonee LWMPOKOM CMbIc/ie — BOJOOOMEH B reo-
crcTeMax (rMapOoreosiormyeckrx CTpyKTypax) .
CTpykTypa, WHTEHCUBHOCTb M Mpo4ne CBOWN-
CTBa BOJOOOMEHHOW CUCTEMbI KOHTPONPYIOT
pacnpegeneHne reofnormyeckoro asdpdekTa
B3aMMOAENCTBNA BOAbl C MOPOAON, B Ciyyae
Kapcta — Bcex ero npossneHun. Cneposa-
TeJIbHO, UMEHHO XapakTep 1 CBOCTBa BOOO0O-
MEHHOW FeOCUCTEMbI MW FeorngpoanNHaMm-
4YeCKOM CUCTEMBI OMpPeaensloT reHe3nc KkapcTa
1 ero OCHOBHbIE CTPYKTYPHO-(PYHKLUMNOHASNbHbIE
CBOMNCTBa (CTPYKTYPY MAPOHULAEMOCTU, MOpP-
donormio BTOPMYHOM MNYCTOTHOCTWU, POSib U
dyHKUMM KapcTa B BoooobmeHe 1 ap.). B aTom
COCTOUT BblgBUraemMoe HamMuy MNOJIOXKEHUE O
rMaporeonorM4eckom CyLHOCTU KapcTa. Takon
NnoaxoAd, Kak M JaHHOe HaMu onpepefieHme
KapcTa, MOXHO CYUTaTb rMAPOreonornyeckm-
MW, OAHAKO B CBETE BblLLENPUBEAEHHOMO NOJO-
>KEHNS OHU SABNAIOTCS, MO CYTU, KAPCTOLEHTPU-
YeCKMMM (B TPAKTOBKE MOOXOA0B K U3YHEHUIO
kapcta B. H. Angpendyka, 2010).

OBOMIOLUMOHHAs TUMNONOrMsa KapcTta OCHO-
BaHa Ha PacCMOTPEHUM Fe0sIOrMY4EeCKOn 3BO-
nounmn Tena kKapcTylowmxca nopopn, (nnacta,
dopmaumn) n BogoobMEHHOM cncTeMbl, oTpa-
Xawuwen Takme 6a3oBble 3aKOHOMEPHOCTU
reosiorn4eckoro pasBuUTUSA, Kak HanpasiieH-
HOCTb U LWMKJINYHOCTb.

B asBontoumn ocapoyHbiX Mopog, Bblaens-
I0TCA cTagun cedMMEHTOreHesa, gmareHesa,
KaTareHesa n runepreHesa, oTpaxawloLwme
HanpaBfIEeHHOCTb UX Pas3BUTUS, a caMO OCaa-
koobpasoBaHMe UMKIMYHO. B aHrnossbiyHOM
HOMEHKaType YMOMSHYTbIM CTaausmMm Mpu-
MEPHO COOTBETCTBYIOT CTagun 30oreHesa (ox-
BaTbiBAE€T MepBble OBE W3 BbllLENPUBELEH-
HbIX), Me3oreHesa u TenoreHesa (Choquette,

" Bomoo6MeH B reocucTemax MoHUMaeTCsi Kak npotiecc,
XapaKTepu3YIOLLMI NOCTYMIEHNE NOA3EMHbIX BO, B BOAOHOC-
HYIO CUCTEMY (M1 €€ YacTb), NeEPEMELLEHNE BHYTPU U BbiBE-
[EeHVe N3 Hee B CMeXHble cncteMbl (BopoobMeH B reosiorn-
YecKknx CTpyKTypax YkpauHel, 1988).
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Pray, 1970). B xone noctcegMeHTaLMOHHOIo
npeobpa3oBaHns 0Caf04YHbIX MOPOA CYLLEeCT-
BEHHO W3MEHSAIOTCA WX JNINTONOMMYECKNE
N CTPYKTYPHO-TEKCTYPHbIE CBOWCTBA, Xapak-
Tep N CTPyKTypa reopunbTpaumMoHHON cpeapl
(Klimchouk, Ford, 20000). Ctagun nutoreHesa
XapakTepU3YITCa pasnnuyHbiMM Tepmobapu-
YEeCKMMIN YCNOBUSIMU U FEOrNAPOXNMUYECKNMU
obcTaHOBKaMM.

MocTceaMeHTaUMOHHbIE Npeobpa3oBa-
HUS 0CafO4HbIX TOJILL, B XOO€ TEKTOHMYECKOro
(a Ha onpeneneHHbIX cTagmsax n reomopdono-
rMyeckoro) pasesuTus permoHoB obycnaenmea-
10T 0OLLYIO HanpaBfEHHOCTb B PasBUTUN TUf-
POreoniorMyecknx CTPYKTYP OT 3aKpbITbIX
K packpbiTbiM M OT CIOUCTbIX (CTpaTudopMm-
HbIX) K TPELUMHHO-KNbHbIM (CKBO3bdOpMaLm-
OHHbIM), B OOLLEM COOTBETCTBYIOLLYIO pPSAY
apTe3unaHckme bacceliHbl — HapyLleHHble 6ac-
CelHbl (aabacceinHbl) — CNoucTble rMaporeo-
florn4yeckme MaccuBbl (agmMaccuBbl) — rmMapo-
reofnormyeckme maccussbl (3anues, TONCTUXWH,
1971; NMuHHekep, 1977). Takmm obpazom, npo-
UCXOOUT MOCTENeHHoe "BbITECHEHME" CTPYyK-
Typ GaccerHoBOro Tuna cTpPyKTypamMu Tuna
MaccumBOB. JTO BblpaxaeTcs B 06LLel Hanpas-
JIEHHOCTWN CMEHbI TUMOB (CTaaun B pasBUTUN)
KapcTa OT 3aKpbITOro K packpbiTOMy B npeae-
Nlax ogHoro umkna (puc. 1).

KoHeuyHbIM pe3ynsTatoM HanpaBiieHHOro
pasBnTUA ABNSETCA YHUYTOXEHUe (pacnapg)
ropHonopogHbix popmauuii, rmaporeonorn-
YeckmMx CTPYKTYP W BOAOOOMEHHLIX CUCTEM
(BK/IIOYAs KApPCTOBLIE), OOHAKO Ha 3TOM MNyTU
OHU MOTYT NEpPEeXmBaTb BOBIEYEHNE B HOBbLIE
LUMKIbl OCaAKOHaKOMAEHU N rMaporeonorm-
4eckoro pa3suUTus. N’Maporeonorn4ecknin LMK
(Kapue, 1972) HaumMHaeTcs C TpaHCrpeccuu,
ocaZlkOHaKoMaeHnss n GopMnUpoBaHmMa ceau-
MEHTaUMOHHbIX BOA, BKJIOYAET aTan nocneny-
IOWEN perpeccun, NOogHATUA, OeHydauum un
MHOUABTPALMOHHOIO MPOMbIBA 1 3aKaH4/Ba-
€TCH HOBbIM MOrpyXeHnem, TpaHCcrpeccuen
M NpekpaLleHneM NHeunbTpaumn. dtanbl rma-
pOreosiorM4eckoro Lmkia xapakrepusyloTcs
pasnmMyYHbIMU pexnmamm BogoobmeHa (anmamn-
OHHbIM M  MHOPUABTPAUMOHHBLIM), KOTOpPbIE
CNOXHbIM 06pa3oM B3aMMOAENCTBYIOT MeXay
coboin, o0coBeHHO NPy HANOXEHMN Nocnenyto-
WMX rmaporeosiormyeckmnx umknos (puc. 1).
Ana nprvnoBEPXHOCTHbLIX KapCTOBLIX CUCTEM
BOBJIEYEHHOCTb B Cleaylowmi rmaporeosnoru-
Yeckui UMK o3HavaeT norpedbeHune n nepexon,
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B MCKOMaeMoe COCTOsiHME (norpebeHHbIn
KkapcT — naneokapcT). OJHako Ha HOBOM aTa-
ne NoaHATUS N MHAUNBTPALUMOHHOIO NPOMbIBa
OHW MOTYT NepexunBaTb OXMBEHME N YacTUY-
HYIO MHTerpaumio BO BHOBb 00pasylolimecs
cuCTeMbl (OTKOMaHHbIM KapcT). B oTnoxeHusx
MPEXHEro umk/a COXpaHATCA BOAbl Nocne-
HEro, B TOM 4ncne MHPUILTPOreHHble Ha crie-
AYIOLEM 3IM3NOHHOM 3Tane, HO NPOUCXOoOUT
nepepacnpeneneHne TUNoB BO4, N PEXMMOB
BogooOMeEHa 3a CYET BO30OHOBNEHWNST BbIXKN-
MaHUs OPEBHUX CEANMEHTOINEeHHbIX N BO3POX-
OEHHbIX BOA, U3 ITINH B KOJIJIEKTOPCKUE NOPOabI.
Taknm obpasom, 6onee rnybokne rmnoreHHble
KapCTOBbIE CUCTEMBbI MPEXHEro rmgporeoso-
r’MYecKoro umkna MoryT npononxaTtb CBOe
pa3BuUTME B HOBOM LMKIIE, aganTUpysCb K N3-
MEHSIIOLLEMYCS MOS0 ANHAMUYECKUX U XIMU-
yeckmx napameTpoB, MU NpPUOCTaHaBIMBaTb
€ro ¢ BO30OHOB/IEHMEM Ha ClieayloLeM UH-
bduNbTpaLMOHHOM 3Tane, UM Takxke rnepexo-
ONTb B UCKOMAaeMoe COCTOsIHME BC/ieACTBME
3arofIHEHNSA XUMUYECKMMM ocagkaMu (B TOM
yucne pyaHoiMun).

CnoxHasa kapTuHa B3auMOOEWNCTBUSA OC-
HOBHbIX (3JIM3MOHHOr0, NPENMYLLECTBEHHO
reocTaTM4eckoro, U UHPUILTPALMOHHOIO —
rMApOCTaTUYEeCcKoro) pexmmMoB BoaooOMeHa
B XO4€ rMOporeosiorMyeckmx LUMKIOB MOXET
OOMONIHUTESIBHO YC/IOXHATLCA Y4acTUEM B 9U-
3MIOHHOM PEXMME reogMHAMMYECKOro OaBre-
HUS, BbI3bIBAEMOI O TEKTOHMYECKMMI Hanpsixe-
HMAMU. CyLECTBEHHYIO POJiIb MOXET Takxe
urpatb pexmm cBoOOAHOWM KOHBEKUUM, MOA-
OEPXNBAEMbIA MJIOTHOCTHLIMW FpagmMeHTamMm
(KOHUEHTPaUUOHHBIMUN AN TEPMASIbHBIMW).

Ha nHduneTpaymoHHOM aTane rmaporeosio-
MYeCcKOro umkia MHOUNLTPALNOHHBIN PeXnM,
C ero cobCTBEHHOI nepapxmnen reornapoamnHa-
MWNYECKNX CUCTEM (pPErnoHasbHble, MPOMEXY-
TOYHbIE, NOKa/bHbIE), B LIESIOM "NoaBeLleH™ Haf,
06nacTbio 3/IM3NOHHOr0 PEXKMa; 0gHaKO NoJio-
>XEHME rpaHmUbl MEXAY HUMM BapbupyeT B 3a-
BMUCHMOCTU OT Fe0JIOrMYeCcKmx, reomopdosiorm-
YECKUX W KNMMaTUYECKMX YCNIOBUIA W MOXET
cMellaTbest 6IM3K0 K MOBEPXHOCTU (B YaCTHOC-
TN, B 06/1aCTSX pasrpy3ky pernmoHasibHblX cuc-
Tem). BaavmopgencTeme pasnmyHbiX CUCTEM
N PEXMMOB MOXET NOAAEPXMBATL MAPOXMMM-
yeckme HepaBHOBECUSI M arpPeCCMBHOCTb BOA,
MoaToMy 30HbI TAaKOro B3aIMOAENCTBUS HacTo
ABNSAOTCS 0co00 BnaronpUATHbIMU ANs ryOnH-
Horo (rmnoreHHoro) cneneoreHesa (Klimchouk,
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2007, 20096). OHM MUTPUPYIOT NO MEpPE TEKTO-
HMUYECKOro 1 reoMopdoNIorM4ecKoro pasBmTHUs,
oxBaTbiBasi Bce Oonee rnybokosaneratoLwme
dopmMaunm rno Mepe rnepemeLLeHnst NocaeaHNx
K MOBEPXHOCTM B X04€e AeHyaAaLMn N NPOHNKHO-
BEeHUS MHPUIBTPALMOHHOIO pexunma BriyOb.
CylUecTBEHHbIE U3MEHEHUs1 B KOHpUrypaumm
BOJOOOMEHHbIX CUCTEM U PEXMMOB MPONCXO-
OAT Takke B pesynbrate camoro rmrnoreHHoro
cnefieoreHesa, CNocoOCTBYIOWErO Pa3BUTUIO
CKBO3b(pOpPMaLMOHHOM NPOHNLAEMOCTM U BEP-
TUKaNbHOW CBA3HOCTU BOAOHOCHbLIX FOPU30HTOB
1 KOMJIEKCOB.

OBOJIIOUMOHHbLIA Noaxop,
K TUNoJsormm KapcTta

B. H. MBaHoB (1956) n U. I. Thyxos (1961) noa-
YepKrBaam BaXXHOCTb C TOYKM 3peHns GopmMm-
poBaHMS NOA3EMHBIX BOA M PasBUTUS KapcTa
HanMyYna UNn OTCYTCTBUS (a Takxke npoHunuae-
MOCTM) HEKAPCTYIOLLErOCs NOKPOBa Hag, pacT-
BOPVMbIMW NOpoAamMu, NPeasioxXnBe BblAENATb
B Ka4eCTBE OCHOBHbIX TUMNOB KapCT OTKPbITbIN
(MOKpPOB OTCYTCTBYET), MO/IYOTKPLIThIV (MPUCY-
TCTBYET MPOHULLAEMbIA MOKPOB) N 3aKPbITbIN
(npucyTcTBYET cnabonpoHULAEMbIN MOKPOB).
B. H. MiBaHOB (1956) 6b171, NO-BUANMOMY, Nep-
BbIM, KTO BbIiCKa3aja UAE O NPUAAHUN STUM
TUNam 3SBOJIIOLIMOHHOIO 3Ha4YyeHus, paccmar-
pvBas nx kak ctagum pa3BuTtma kapcta Ha ¢o-
HE BOCXOASILLMNX HEOTEKTOHNYECKUX ABVXXEHWN
1 reomopdonornyeckon aponouun. B pabo-
Tax x. KBuHnana (Quinlan, 1978) pasrpaHu-
YMBAETCH TUMOJIOTMYECKAA POJiIb MOKPOBHLIX
TOJNL, Pa3HOro Mo OTHOLLUEHUIO K KapCTy BO3-
pacTta: kapcT, cOpMUPOBaHHLIM 00 0bpas3o-
BaHMA MOKPOBa M UM MNepekpbIThlin (naneo-
KapcCT), N KapcT, chOPMMPOBAHHbBIN yXe MNpun
Hanu4YMm nokpoBa (MO  TEPMUHOMOMNU
Ix. KBuHnana: interstratal — mexrnactoBbiii
KapcT; intrastratal — BHyTpuna1acToBbIvi KapCT).
PasnnyeHne Bo3pacta nokpoBa MO OTHOLUE-
HUIO K POPMUMPOBAHUIO KapcTa ABNSETCS NPUH-
UMMManbHO BaXHbIM, MOCKOJIbKY COLEPXUT
nMyTb K YBA3KE C reHeTndyeckmmm obcTaHOBKA-
MU pa3BuUTUS KapcTa. YNOMSIHYTbIE naen nernv
B OCHOBY 9BOJIIOLMOHHON Kraccmndukaumn
KapcTa, paspaboTtaHHon A. B. Knumuykom
(Klimchouk, 1996) n A. b. Knumuykom u
Ox. @opaoom (Klimchouk, Ford, 2000a), pac-
cMaTpuBaloLLEN ero TUMbl B KOHTEKCTE 0OLLIEeNn
reonorn4eckor 1 reomopdonorn4eckor 3Bo-
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oL, 3BOJIIOLIMM OCaA0YHbIX MOPO4 U rnMapo-
reoslIorm4eckoro umkna (puc. 2).

KapcT, KoTopbii pa3BMBaeTCs B CBEXEOT-
JIOKEHHbIX WM MONOAbIX, AMareHeTn4eckun
He3pesbiX, PacTBOPUMbIX Mopodax, He MCMbI-
TaBLUMX norpebeHnst, Ha3blBaeTCA CUHIEHETU-
HYECKMUM, VNN 30reHeTU4eCckM. BONbLLUMHCTBO
dopmaunn B HOpMasbHOM TE€0fIOrM4eCKoM
LMKE UCMbITLIBAIOT MNOrpyXxeHne mn norpebe-
Hue nopg, 6bonee mMonoaple 0Cafaku, C COOTBET-
CTBYIOLLMMMW KaTareHeTU4ecknmMmu npeodpaso-
BaHMAMKM (Me3oreHes — B 3arnagHomn
nutepartype), a 3aTeéM — NOAHATUE C BbIBOOOM
B 30HY rmriepreHesa 1 SKCNOHMPOBaAHMEM Ha
MOBEPXHOCTb (TefloreHe3 — B 3anagHom nuTe-
paTtype). NocTcegMMmeHTauUMoOHHOE 3aKapCTo-
BaHVE pPacTBOPMMbIX NOPOA MOXET MPOUCXO-
ONTb (HEeNPEpPbIBHO MM MNPEPLIBUCTO) Ha
nobon cTaaumn aToro uMkna, ogHako yCnoBUs
kapcToobpa3oBaHns 3aKOHOMEPHO pasnmya-
loTCS MO cTaguMsM pasBUTUS TUOPOreonoru-
YeCcKMX CTRYKTYpP B LMKIIe NorpedbeHns n pack-
pboiTua (Klimchouk, Ford, 2000a, 200006).
PasznunyHble cTaanm aTOro pasBuUTUS XapakTepu-
3yl0TCS onpeaeneHHbIMU YCTONYMBBLIMU KOMOU-
HaUUSMW  JIMTONTIOTMYECKUX W  CTPYKTYPHbIX
NPeanocebiok BogoobMeHa M crneneoreHesa,
pexuma BogoobMeHa, YCNoBUIN NNTaHUS, OBU-
KEHUS N Pa3rpyskn NoA3eMHbIX BOA, (MO OTHO-
LUEHNIO K AaHHOM obnacTtn rnaponmtocdepsl,
paccMaTprBaEMOM B KOHTEKCTE PErMoHasibHOMN
CUCTEMBI NMOA3EMHbLIX BOM), UX XUMWNYECKOTO U
ra3soBoro cocTaBa W CTEMNEHW HacnegoBaHUS
KapCTOBbLIX CTPYKTYP OT MNpeablaylmyx cTagauii.
Takue koMOMHauMM NpPUBOAAT K dopmMMpoBa-
HUIO KapCTOBbIX CUCTEM C onpenesieHHbIMU Xa-
pakTepPHbIMM CBOMCTBaAMM — TUMOB KapcTa,
a HanpaB/IEHHOCTb Pa3BUTUA — K 3aKOHOMEpP-
HOW CMEeHe TUNoB kapcTa (puc. 2). CmeHa ogHo-
ro TMna KkapcTa gpyrm B 3Ha4YMTENIbHOM cTene-
HX oBycnoBfieHa NpPoLeccaMy TEKTOHUYECKOWN
1 reoMmop@onornyeckon aBoaILNN, KOTOPbIE
onpeaensitoT N3MEHEHMNE TPaHUYHbIX YC0BUMA
BoOoOOMEHa 1 cneneoreHesa.

KapcrT, passuBalowMnca nog, paHee Hakor-
NIEHHBIM TMOKPOBOM OCaakoB 6e3 Henocpea-
CTBEHHOIO BAUSIHNS MOBEPXHOCTHLIX (pakTopoB
(B rmaporeonormyeckn 3akpbiTbiX CTPYKTypax),
Ha3blBaETCH 3aKkpbIThiM (deep-seated B — aHr-
NosA3bl4HOM HOMEHKNaType). Ha Bocxogsiwen
BETBW UMKNA BbIOENSIOTCSA Crenyouwme rnocne-
[0BaTe/lbHO CMEHSIIoLWMECH CTaguM Pas3BUTUS
KapcTa, paccMaTtpuBaeMble Kak 3BOJSIIOLIMOH-
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Puc. 2. 9BontoumoHHas knaccudurkaums Tmnoe kapcta (no A. B. Klimchouk, 1996, ¢ aononHeHnsamMn)

Hble TUMbl KapcTa: APUOTKPLITLIVI (Subjacent),
B3pesaHHbii (entrenched) w packpbiTbivi
(denuded). B HebnaronpusiTHbIX yC/10BUSX (Ma-
JIOMHTEHCUBHbBIN HEOOCTATOYHO OAUNTENbHbIN
BO4OOOMEH, mpeobnagaHne reoxMMmyeckoro
pexvma ueMeHTaumn) CyLLEeCTBEHHOro 3aka-
pCTOBaHUS B YCNOBUSIX NOrpebeHnst MOXET He
npon3onT BooOLLEe, a pasBUTUE KapcTa MOXET
Ha4yaTbCHA NULLUb NOC/E YaCTUYHOrO (MPUOTKPbI-
TbIl N B3pPE3aHHbIX KapCT) UK NOJIHOIO 3KCMOo-
HMPOBaHMA MOpPOL Ha NMOBEPXHOCTb. [locnea-
HAS CUTyaumst XapakTepusyeT TUMN OTKPbITOro
kapcta (open karst), pa3BrBatoLLErOCA NCKITIO-
YNTENBbHO NOA BO3OENCTBMEM MOBEPXHOCTHbIX
®aKTopoB. PacKpbIThbIM 1 OTKPLITLIN KApPCT pas-
BMBAIOTCS B YCIOBUSAX 3KCMNOHUPOBAHUSA pacT-
BOPUMBbIX NOPOA Ha MOBEPXHOCTb, HO pasnunya-
I0OTCA MO CBOEN 3BOJIIOLUMOHHON UCTOPUU U
HaNM4MI0 KapCToBbiX GOPM, YHaceoBaHHbIX
OT NMpeaLIecTBYIOWMX CTaaun,

92

Pa3BnTre nokpoBa Ha 3KCMOHWPOBAaHHbIX
KapCTYIOLUMXCA Nopoaax, KOTopbii popmmpy-
€TCS CUMHIEHETMYHO C 3aKapCTOBaHMEM, CO3-
LaeT NoKpbIThIt KapcT (covered karst) (B NOHU-
MaHum P. A. LUbiknHa, 1985). NMoBTOpHbIE LUKIIbI
norpebeHuns yxxe 3akapCTOBaHHbIX NOPO4, NOA,
6onee Monopble (YeM KapcT) ocagkm co3gatoT
obcTtaHOBKU morpebeHHoro kapcrta (buried
karst). HoBoe akcnoHupoBaHue norpebeHHoro
KapcTa co3gaeT OTKonaHHbIN kapcT (exhumed
karst).

dopmanbHbIMM NUTO(KapcTo)cTpaTurpa-
duryeckmmMmmn 1 reomopPonorm4eCcKUMm Kpmte-
pusMK pasnnyns TUMNOB KapcTa OCHOBHOW 3BO-
JIIOLWMOHHON INHK ABNSAIOTCA CleayloLwme.

B 3akpbiToM kapcre ero nposiBNEHUA Ha
MOBEPXHOCTU HE BbIPaXeHbl, 32 NCKIIOYEHNEM
OTAENbHbIX MPOBajibHbIX HOPM, HO Mpouecc
MOXET pa3BMBaTbCA MOL, MepekpbiBaloWMMM
Tonwamm ¢ obpa3oBaHMEM MOJIOCTEN U Kapc-
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TOBOW NpoHMUAaeMOCTW. B npuoTkpbiTOM Kapc-
7€, K KOTOPOMY OTHOCSATCSl TEPPUTOPUN CO
cnabonpoHMUAeMbIM MNOKPOBOM, YaCTU4YHO
BCKPbITbIM 3pPO3MeEN, NPOSBAEHNS BblpaXKeHbl
Ha MOBEPXHOCTU B BWAE MNpoBasibHO-MNpoca-
OO4YHbIX 1 nornowaknwmx dopm, nepdopupy-
IOLWMX MOKPOB, a Takke ¢GpopM BOCXOAALLEN
pasrpysku. Bo B3pe3aHHOM kapcTe KapCTyto-
wascs Tosiwa ocTaeTcs Ha 6onblien YacTu
TeppUTOPMKX Nog, MOKPOBOM HEKAPCTYIOLLMXCA
cnabonpoHuuaeMbix Mopomd, HO MOJSIHOCTbLIO
B3pe3aHa 1 B 3HA4YNTENbHOMN CTENEHN CAPEHN-
poBaHa rnybokMMKY 3PO3UMOHHLIMU BpPE3aMMU.
KapcT BbipaxeH Ha MOBEPXHOCTU B BUAE MPO-
BaJibHbIX 1 nornoLwaowmx ¢opm, nepdpopupy-
IOLLMX MOKPOB, a Takke B popMax CK/TOHOBbIX
oBHaxeHnn. B packpbiTOM KapcTe HekapCcTyto-
LMEeCcs NepekpbiBaoLME TOMLLY NPAKTUYECKN
MOJIHOCTbLIO yAaNieHbl AeHYOaUMEN U Ha pacT-
BOPMMBbIX MOpOAax pPasBMBalOTCA MOSHOLUEH-
Hble KapcToBble naHawadTbl. XapakTepHomn
0COOEHHOCTbI0  KapCToBbIX NaHawadToB
B MOJIHOCTbIO UM YaCTUYHO PaCKPbITOM Kapc-
Te aBndeTca nopasnsiouwee npeobnagaHue
3aMKHYTbIX GOpPM, a TakkKe HeOoopas3BUTOCTb
SPO3MNOHHbBIX CUCTEM U TMOPOCETU BCNIEACTBME
pasBUTOro gpeHnpoBaHns Nog3eMHbIMU CUC-
TemMamm cToka.

HauunHas co ctagum npuoTKpPbITOro KapcTa,
KapCTOBblE CMCTEMbI B BO3pacTaloLlen ctene-
HM B3aMMOLENCTBYIOT C MOBEPXHOCTHbLIMMN YC-
noBmaMU 1 pakTopamMu, B CBA3N C YEM paaun-
KanbHO W3MEHAITCA rpaHUYHble YCIOBUS
BOAOOOMEHA 1 pasBUTUS KApPCTOBbIX CUCTEM.
VX pas3BuTnE CTAHOBUTCH OOHUM U3 BEQYLLUX
dakTopoB penbedoobdpazoBaHns U GOPMUPO-
BaHNSA rMOpPoNornyecknx ocobeHHoCTeN Tep-
puTopun.

dakTopbl U Npouecchl kapcToobpasoBa-
HUSA B 3aKPbITbIX MMAPOreosIorMyeckmx CTpyK-
Typax (BogoOHarnopHbIX CUCTEMaX) CYLLLECTBEH-
HO OT/INYHBI OT TAKOBbIX B NMApOreosiormyeckm
packpbiTbix 06CTaHOBKax, Torga Kak MpuoTK-
pbiTble VU B3pe3aHHble CTPYKTYpbl ABASAIOTCS
nepexogHbiMy OT 3aKpPbITOro KapcTa K pacKpbl-
TOoMy. Hanbonbllee 3Ha4eHUE NMELIOT TUM Freo-
rmapoanHaMNYeCcKom CUCTEMBI (BKITtOYalOLLNI
YCNOBUS MNTaHUS NOA3EMHbIX BOA, AaHHOW 00-
nactn rmgponmtocdepsbl), MHTEHCUBHOCTb BO-
noobMeHa 1 reorapoxXxMMmnYeckue YcnoBus.
Bce 311 bakTopbl 3aBUCKMbI OT M1yOUHbI 3ane-
raHms dopmaumii n CTerneHn rmagporeosoru-
yeckon packpbiTocTi. COOTBETCTBEHHO pas-
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NnyaloTCs MexaHM3Mbl CriefieoreHesa 1 CTPyk-
Typbl KapPCTOBbIX CUCTEM, DOPMUPYIOLLMXCS
B pasnuyHbiX TMnax kapcta (Knumuyk, 2008,
2009; Speleogenesis: Evolution of Karst
Aquifers, 2000).

[MockonbKy BblgensemMble TuMbl OTpaxatoT
cTagMn pasBUTUSA KapcTa B KOHTEKCTE TEKTO-
HNYECKOW 1N reoMopdOSIOrMYeCcKom 3BOJIIOLINN
PErMOHOB, TEPPUTOPUN C Pa3JINYHBIMU TUNAMM
KapcTa YacTo 0OpasyloT CMEXHbIE 30HbI, MO-
JIOXXEHUE N PasBUTUE KOTOPbIX KOHTPOJIMPYIOT-
ca anddepeHUMpoBaHHbIMU HEOTEKTOHNYEC-
KUMW OBUXKEHUSIMU.
leHeTnyeckue TuUNbl KapcTta
OBOJIIOLUMOHHBIE TUMbI KAPCTa NPSIMO HE yKa3bl-
BalOT HA Ero NPOUCXOXAEHNE, HO XapakTepPU3y-
loT 0O6CTaHOBKWN CrejieoreHesa, TEM CaMbIM
yKasblBasi Ha AOMMHAHTHbIE CNENIeoreHeTnYecC-
Kne MexaHn3ambl 1 CTPYKTYpPbl KaHanoBOW npo-
HULAEMOCTU, MPUYEM C Yy4ETOM BO3MOXHOIO
yHacnegoBaHWs NOCnedHuX oT NpeawecTByio-
LMX CTaAMN KapCTOBOW SBOJIOLNN.

[eHeTMyeckme TUNbl KapcTa npeaniaraeTcs
BbIOENATb MO NPONCXOXAEHUIO CTPYKTYP KaHa-
JNIOBOV NPOHNLLAEMOCTU — TUNaM CnesieoreHe-
3a. KapguHanbHble pa3nnyns B yCAOBUSAX NK-
TaHUS N UNPKYNauMM NOA3EMHbIX BOL, B
3aKpbITbIX N OTKPbITbIX YCIIOBUSAX BblpaXaloTcs
B COOTBETCTBYIOLUMX OCHOBHbIX MTEHETUYECKMX
TUNax creneoreHesa, pasnnyaemMblx B mocnen-
HWe roabl — rMrnoreHHOM W arnreHHOM Cneneo-
reHese. [MNOreHHble N 3NUreHHbIe KapCTOBbIE
CUCTEMbI CBA3aHbI C Pa3HbIMU TUMaMn N Cer-
MEHTaMWN reornapoguHaMmnyecknx CUCTEM,
dopMmnpyloTCS B pasfinyHbIX FMOpoOXmMMmnyec-
KMX N TepMaJibHbIX YCJIOBUAX CYLLECTBEHHO
pasfnNyYHbIMY CNEeeOreHeETUYECKUMM Mexa-
HM3MaMU N NPUBOAAT K POPMMPOBaHNIO pas-
JNINYHBIX CTPYKTYP MYCTOTHOCTU N KaHasoBOMN
npoHuuaemocTun (Klimchouk, 2007, 20096).

nnoreHHbIVi KapcT GOPMUPYETCH B YCIO-
BUSIX BOOOHAMNOPHbLIX CUCTEM BCNeacTBME BOC-
XOOALEro ABMKEHUS BOL YEPES CIIOUN M TONLLN
pactBopuMbIx nopond. OH reHeTun4ecku He
CB$13aH C MOBEPXHOCTbIO 1 MECTHBIM MOBEPXHO-
CTHbIM MUTaAHMEM U MOXET pa3BMBaTbLCH Ha
pPasfnyHbIX, B TOM YUCJIE 3HAYUTESIbHbIX U
6onblwmx (oo 1—2 km n bonee) rmybuHax. Mpwn
pacKkpbITUM FUMAPOreoNOrMYeckux CTPYKTYP,
BbIBEAEHUN MIMOreHHOr0 KapcTa B Hernybokoe
3aneraHue (B 6e3HanopHble, CAPEHNPOBAHHbIE
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YyCNoBUS) 1 NOTEPU UM BOCXOOSALLErOo NUTAHUS
OH CTaHOBMUTCHA PEJIMKTOBLIM. [UMOreHHble
¢dopMbl B YCNOBUSAAX HErnyboKoro 3asneraHus
MOryT OTHaCTW HacneaoBaTbCcs U nepepabatbl-
BaTbCS SMNUIFEHHbIM KapcTooOpa3oBaHUEM.
B runoreHHomM criefnieoreHese OeNCTBYIOT Me-
XaHN3Mbl NOAABMIEHNST OOPATHOW CBA3N MeXay
pacxo4oM M CKOPOCTbIO pocTa KaHasos, T. €.
nogaBnsieTca TeHOAeHUMs K m3bupaTelbHOMY
pasBUTMIO KaHasIo0B, XapakTepHasa ons anureH-
Horo cneneoreHesa (Knumuyk, 2006, 2008;
Klimchouk, 2000, 2003, 2007; Rehrl et al.,
2008), yto MOXeT nNpuBOoaUTbL K popMUpoBa-
HUIO NEPBA3NNHON MYCTOTHOCTW MPU Hannynum
COOTBETCTBYIOLLMX CTPYKTYPHbIX NPEeAnoChINoK
1 paBHOMEPHOro noLwagHoro nutanmsa. Kapc-
TOBas MYCTOTHOCTb MMMNOreHHOr0 NPOUCXoXAe-
HUST MOXET HaMHOro MpeBbllaTb TakOBYIO B
rMAPOreosIorM4eCcKN OTKPbITOM KapcTe (npu-
MEpPHO B 5 pa3 B NiaHe 1 Ha Nopsiaok B oObe-
Me), HO 3aKapCToBaHHble naowaan 06bIYHO
MMEIOT KNlacTepPHOE pacnpeaenenme. B gpyrnx
CTPYKTYPHbIX U F’MOPOreonormieckmx ycnoBmsix
rMMoreHHbIn cneneoreHes GopMuUpyeT U3onm-
poBaHHblE N3OMOPGHbIE MOMIOCTU, BEPTUKASb-
Hbl€ KaHaJlbl M 30Hbl KABEPHO3HOCTU MO passno-
MaM 1 TpewmHHbiM 3o0HaM (Klimchouk, 2007,
2009a, 20096). OcHOBHOE rMaporeonornyec-
KO€ 3HayeHWe TUMNOreHHOro creneoreHesa
COCTOUT B pa3BuUTUU (YCUNEHNN) BEPTUKASIBHOW
rmapassn4eckon CBSASHOCTU TOPU3OHTOB
B C/IONCTbIX BOOOHAMNOPHbLIX KOMMAEKCax W
Y4aCTKOB B TPELUMHHO-XW/bHbIX BOAOHArNop-
HbIX CUCTEMAX.

SnureHHbivi KapcT GOPMMPYETCS B OTKPLITbIX
rMAPOreoNorMyecknx yCroBusix, B Henocpea-
CTBEHHOI FreHETUYECKOW CBSI3M C MOBEPXHOCTLIO
M NOBEPXHOCTLIM MUTAHUEM, KOHLEHTPUPOBaH-
HOCTb KOTOPOro BO3pacTaeT B XOAE 9BOMOLMN
KapcToBoro penbeda. MexaHU3sM 3MMreHHOro
crneneoreHe3a 3ak/lo4aeTcs B CUMbHOW obpar-
HOW CBA3U MeXAY PacxoLoM B GOPMUPYIOLLIMXCS
KaHasiax n CKOPOCTbIO MX POCTa, 4YTO NPUBOOUT
K BblpaXXeHHOI N3bmpaTesibHOCTY CriesieoreHHo-
ro pasButns 1 GOPMUPOBAHUIO MPENMYLLECT-
BEHHO [OpPEBOBUOHbIX MONOCTHLIX CTPYKTYp,
obecneunBaloLMX BO3pacTaHne KOHLEeHTpauun
CTOKa B HanpaBfiEHMN TMOPaBINYECKOro rpaan-
eHTa. NpoHMuaeMoCTb 3akapCTOBaHHbIX MOPOA,
OTNIM4aEeTCs KpamHe BbICOKON HEOAHOPOAHOCTLIO
M aHM3o0Tponuen. TunruyHble KaHanoBblE CUCTE-
Mbl 3MUMEHHOIO MNPOVCXOXAEHNSA AEMOHCTPUPY-
IOT HEBbLICOKYIO NJIOLWAAHYIO NIOTHOCTL (B Cpesn-
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HeM 16 km/kM?) u HebonblumMe nnoLlaaHble
(6,4%) n obbemMHble (0,4%) NokasaTenm KapcTo-
BOW MYCTOTHOCTW, HO MPOBOAAT MPaKTUYECKU
BECb CTOK, 4aCcTO Ha 6onbluMe pacCTOosHUSA
(Knumuyk, 2008). B 3penbix KapCTOBbIX CUCTe-
Max cpeaHue CKOPOCTU KapCTOBbIX BOA, U3Mepsi-
IOTCA COTHSAIMM U ThiCAYaMU M/CYTKW, a ABUXEHNE
BOA, MOYTM Bcerga TypOyneHTHO. Pexum nctod-
HKOB OTANYaeTcs 60NbLUMMM BapuauysiMmn pac-
XOA0B.

OBOJIIOLUMOHHBIE U TEHEeTUYECKME TUMbI
KapcTa KoppenupyloT Mexay coboii cnemyto-
WM obpazoM. CUHFeHeTUYECKNI/30reHeTn-
YeckMM KapCT B MOJIOAbIX AMareHeTnyecku
He3penbix 0caakax ABASETCS 3MUreHHbIM, XOTS
MexaH3M crefieoreHesa B NPUOPEXHbIX
M OCTPOBHbIX 0OCTaHOBKAx OT/IMHAETCHA CBOE-
obpasnem, CBsI3aHHbIM C OENCTBMEM B 30HE
CMELLEHNST NPECHbIX 1 Mopckmx Bog, (Mylroie,
Carew, 2000). 3akpbITbli KapCT SABASETCSH
WCKJIIOYNTESIbHO FMNOreHHbIM. B NpMoTKpbITOM
KapcTe MOryT OEeNCTBOBaTb KakK MMMOreHHbIN,
Tak N SMNUreHHbI cnefeoreHes, HO rUMo-
FeHHbLIN cnefeoreHes 4acto OOMUHUPYET.
B3pesaHHbI U pacKpbIThI KAPCThl XapakTepu-
3yloTCA No4aBASIOWMM  OOMUHUPOBAHNEM
SrNUreHHoro crneneoreHesa, HO coaepxart
yHacnegoBaHHbIE TMMOrEeHHbIE KOMMOHEHTHI,
KOTOpble MOryT nepepabaTbiBaTbCs 3MUreH-
HbIM MPOLLECCOM WU CTaHOBUTbLCS PESINKTO-
BbiIMW. B oBoux aTux Tunax kapcta MOryT
BCTpeYaTbCA W aKTUBHbIE MMMNOrEHHbIE CUCTE-
Mbl, Haxoaswmecs Ha ¢pase BblpoxaeHus. OTk-
PbIThbIV KApCT XapakTepn3yeTcs UCKIOYNTENb-
HO 3MUIreHHbIM CMNEJIEOreHE3OM.

AdanbHelwee pa3BUTUE 3BOJIIOLLMOHHOM
TUMNOJIOrMM KapcTa

B pamkax npennoXeHHOM knaccupukaumoH-
HOM CXeMbl TUMbl KapCTa paccMaTpuBaloTcs
KaK nocrnefoBaTtesfibHble CTagmn ero 9BoJIo-
UMKn, Mexay KOTOpbIMU CYLLLECTBEHHO U 3akKo-
HOMEPHO MEHSIOTCHA rpaHuyHble YCAOBUS
M CTPYKTypa BOA0OOMEHA, BHELUHWE (hakTopbl
MU BHYTPEHHME MexaHn3Mbl KapcToobpasoBa-
HMA (cneneoreHesa). DBOJIOUVOHHbIE TUMbI
KapcTa WHTerpasbHO XapakTepusylT Hambo-
Jlee CylleCTBEHHble CBOWCTBA KapCTOBbIX
cucTeM, NPOM3BOAHbIE OT ONPEAENEHHbIX KOM-
OunHauumin: 1) CTPYKTYPHbIX NPeanochifIok BOAO-
obmeHa, 2) pexxmmoB BoaoobmeHa, 3) yCroBuiA
NUTaHMS N KOHPUrypaumm KOHTYPOB NUTaHUSA-
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pas3rpy3ku, 4) XMMU4EeCKOro U ra3oBoro cocra-
Ba NOA3EMHBIX BOA, 5) CTENEHN HacenoBaHms
KapCTOBbIX CTPYKTYpP OT MNpenLlecTBYOLUX
CTaguin. BTO NO3BOASET MCMNONb30BaTb AaH-
Hylo Knaccudmkaumio ans peLLeHns WNpPOoKoro
Kpyra Hay4HbIX 1 NpaKkTuiyeckux npobnem, ces-
3aHHbIX C KapCTOM. B yacTHoCTW, ee npaBo-
MepHOCTb N 3P PEKTUBHOCTb anpobupoBaHbI
MCMNONb30BaHNEM B KA4ECTBE KOHLLENTyasIbHOM
OCHOBbI B opraHudaumn ¢yHoamMmeHTanbHOM
MeXAyHapoaHon MoHorpadum no cneneore-
He3y (Speleogenesis: Evolution of Karst
Aquifers, 2000), a Takke B pa3paboTke eBpoO-
Memnckoro noaxoaa K oueHke NpoBasibHO-NpPo-
Caf04YHOM ONMacHOCTW MMMNCOBOro KapcTta (Npo-
ekT EC ROSES) (Klimchouk, 2005; Younger et
al., 2005).

MpennoxeHHass cxema sBNSeTCHd kapka-
COM, B pamMkax KOTOPOro A0JIXHO OCYyLEeCT-
BNIATbCS AaljibHENLLEE BblOENEHME TUNOAorn-
yeckux KaTeropum kapcTta (NoATMNOB,
BapunaHToB) Oas 60Jiee NOJIHOro OoTpaxeHus
ero npupogHoro pasHoobpasus. MNpn aToMm
MOTYT MCMNOJIb30BAaTLCH Pa3fIN4HbiE KpUTE-
pwvn, CyuwecTBEHHble ANs uccnegoBaHus U
oTpaxeHus BapunabenbHOCTM KapcTa B npe-
Jenax Toro mam MHOro Tuna, rpynnbel TUNOB
nnm Bcenm knaccudrkaumoHHOM CxXembl. Tak,
KO BCEN KilacCUPUKaLMOHHON CXeMe npmume-
HUMO BblAENIEHME MNOATUMOB MO NIUTOAOMNKU
KapCTYIOWMXCS TOJLW, MO OCHOBHbLIM TMAPO-
reofiornyeckuM CTPyKTypam (apTe3maHckme
DaccelHbl 1 apbacceliHbl, rMaporeonorun-
Yyeckme maccumBbl U agmaccuBbl; NMuHHEKep,
1977), No TeKTOHWYECKUM (reognHammyec-
KUM) pexrnmam. Tunbl KapcTa OCHOBHOW 9BO-
JNIOUMOHHOW BETBM MOTYT NoapasaensaTbes rno
r’MaporeoxnMmmyeckum obcTaHOBKam, a on-
peneneHHble NnUToaorm4eckne NnoaTunbl — no
OENCTBYIOLWMM XMMUYECKMM NpoLeccam
pacTtBopeHusa. B rpynne TMNoB rnyOGuUHHOro
KapcTa uenecoobpa3Ho BblOENEHUE MOATU-
MOB MO YCNOBUSIM MUTAHUS N Pasrpyskm no
OTHOLLUEHMIO K CMEXHBbIM B pa3pes3e Tosliam,
a Takxe no B3aMmMoAenCcTBUIO 3JIEMEHTAPHbIX
rMAPOreonorn4ecknx CTPYKTYpP KapcTylo-
Wencsa n cmexHolx Tonw,. B rpynne tunos
SKCMNOHMPOBAHHOro KapcTta (a Takxe, Be-
pOSAITHO, B TWNE B3pPE3aHHOro kapcTa)
uenecoobpasHo BblAeNleHME MNOATUMNOB MO
KIMMaTNYECKUM N FeoMopdOoNorm4yeckmnm
OCHOBaHuMAM. OTK BOMNpPOCHI TpebyloT Aab-
Henwen pa3paboTku.
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3akno4vyeHue

OBOJIIOLMOHHAasA TUMOMIOrNS KapcTa OCHOBaHa
Ha PacCMOTPEHUN Fe0SIONMYECKON 3BOSIOLMN
Tena KapcTylowmxcs nopog (nnacta, popma-
uMn) N BoaoOOMEHHOW CUCTEMbLI, OTpaxato-
Lwer Takme 6a3o0Bble 3aKOHOMEPHOCTU reoso-
MYecKoro pasBuUTMSA, Kak HanpaBiEHHOCTb U
LMKIINYHOCTb.

PaznunyHble cTagnm noctceamMeHTauyoH-
HOro npeobpas3oBaHMsa MNopond W pPas3BUTUS
reorngpoanHaMmM4ecKUX CUCTEM XapakTepu-
3yloTCA onpeesieHHbIMU YCTONYMBBIMU KOM-
OVHAUMSIMUN NINTONMOMMYECKUX U CTPYKTYPHbIX
npegnocLIIok BoAooOMEHa M crnefieoreHesa,
pexuma BogoobMeHa, ycnoBuii nutaHus, osn-
XXEHUS N Pasrpy3Kn Nog3eMHbIX BoA4, Tepmoba-
pUYEeCKNX 1N reorngpoxmMm4eckmnx yCroBun.
Takme koMOMHaUMM NMPUBOAAT K popMUpoBa-
HUIO KQPCTOBbIX CUCTEM C onpeaeneHHbIMN Xa-
pakTepHbiMM CBOMCTBAMW — TUMNOB KapcTa, a
HanpaBfIEHHOCTb Pas3BUTMA — K 3aKOHOMEPHOM
CcMeHe TunoB kapcTta. CmeHa ogHoro Tmna
KapcTa OpPYyrMM B 3Ha4YUTENIbHOM CTENEHU
obycnoBJsieHa npoueccaMmn TEKTOHUYECKOWN
1 reoMopdOoorMyeckon 3BOMIOLMN, KOTOPbIE
onpenensioT U3MEHEHNE MPaHMYHbIX YCIOBUA
Bogoo6MeHa 1 cneneoreHesa.

Taknm o6pasom, B pamkax npeasioXXeHHON
Knaccudukaumm TUMbl KapcTa oTpaxatoT noc-
NlepoBaTesibHble CTaaMn ero 9BOJIIOLNN, MEXAY
KOTOPbIMU CYLLLECTBEHHO 1 3aKOHOMEPHO MEHSI-
IOTCSl FPaHMYHbIE YC/IOBUS U CTPYKTYpPa BOA006-
MeHa, BHeLLHMne $akTopbl M BHYTPEHHNE Mexa-
HMU3Mbl KapcToobpa3oBaHUS (CreneoreHesa).
OBOJIIOLIMOHHBIE TUMbI KAPCTa MHTErpasibHO Xa-
pakTepusyloT Hanbosiee CyLLECTBEHHbIE CBOW-
CTBa KapCTOBbIX CUCTEM (CTPYKTYPY BTOPUYHOMN
MYCTOTHOCTU U MNPOHMLAEMOCTU, CTENEHb U Xa-
pakTep BblpaxXeHus B penbede, rmgporeosiorm-
yeckme 0CoBeHHOCTW, NOoTeHUmMasa NpoBasibHO-
npocago4HOM ONacHOCTU 1 Ap.), YTO NO3BONSET
MCMNoNb30BaTh OaHHylO kKnaccudukaumio ois
pPELLUEHMNS LUMPOKOro Kpyra Hay4HbIX M NpakTu-
YyeCcKkMX NPo6sIEM, CBA3AHHbBIX C KAPCTOM.

[eHeTn4yeckue TUMbl KapcTa BbIAENAIOTCH
MO MPOMCXOXAEHUIO CTPYKTYP KaHaoBOM Npo-
HMLUAEMOCTN — Twunam criefieoreHesa (rumno-
FEHHOMY U 3MUreHHOMY). DBOJIIOLMOHHbIE TU-
Mbl KAPCTa HE BCEerga OAHO3HA4YHO yKasbiBaloT
Ha ero NPONCXOXAEHME U MOTYT BKJlOYaTb pe-
JINKTOBbIE KapCTOBbIE CUCTEMbI Pa3/INYHOro
reHesuca. TeM He MEHee OHM XOPOLIO YBA3bI-
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BalOTCHA C reHeTUYECKMMU TUNamm, NoCcKosbKy
VMHTErpajbHO XapakTepusyloT 0O0CTaHOBKMU
creneoreHesa, TeM caMblM YyKasbiBasg Ha
JOMWHAHTHbIE CriefieoreHeTuYeckme MexaHuns-

Mbl

, KOTOPbIE akKTyaJIM3npyroTCA B AaHHbIX obc-

TaHoBkax. Kpome Toro, nosioXxeHne 3Bonoum-
OHHbIX TUMOB KapcCTa B pAaay 3aKOHOMEPHOro
pas3BnTMSA yKasbiBaeT Ha BO3MOXHOE yHacne-
[OOBaHME CTPYKTYP MYCTOTHOCTU M NPOHULIae-
MOCTM OT NpeLIecTBYIOLLMX CTaanin KapCcTo-
BOW 3BOJIIOLINN.

10.

11.
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