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MPEJUCJIOBUE
B 1958 r. IlepMCKHUM KHIDKHBIM H31aTeILCTBOM ObLIa BHITYIIIEHA KHUTA
«Kapcr Ilepmckoit o0nacTi», KOTOpasi MPUBJEKJIA BHUMaHWE OOJBIIOTO
yuciaa uyurtarteded. OHa HCHONB30BaNach IPH  PELICHHH BOIMPOCOB
BOJIOCHA0KEHMS, pa3padOTKU IIOJIE3HBIX HCKOIAEMbIX, OpraHU3aLUU
Pa3IMYHBIX BHIOB CTPOUTEIBHBIX paOOT Ha 3aKapCTOBAHHBIX TEPPUTOPHSIX.
Co Bpemenu nzganus KHUTH 0 Kapcre [lepmckoit o0nactu npouuio 35 ner.
3a 3TOT MepHoJi HAKOIJIEH OTPOMHBIN (aKTHYECKHH MaTepUall, MOATOMY
BO3HHKIJIA HEOOXOMUMOCTH B ero o0oOmeHnn. CHcTeMaTH3amus
3TOT0 MaTepuaja IMO3BOJIMIA OCYLIECTBUTh pPaHOHUPOBAHHME KapcTa H
0XapakTepu30BaTh KapCTOBbIE palOHBI. ABTOPHl HE OrPaHUYHIINCH
OMMCaHUEM KapCTOIPOSBICHHN: BOPOHOK, KOTJIIOBHMH, MCUE3AIOIIUX peK,
npoBaioB, nemiep. [lepMckas 0061acTh HECET 3HAYUTENIBHYIO TEXHOTCHHYIO
Harpy3Ky, KOTOpas BO MHOTHX CIIy4asX SIBISCTCS] MPUYMHON aKTUBU3ALMU
KapCTOBBIX MPOIIECCOB M BOHUKHOBEHHS aBAPUIHBIX CHTYAITHH.
3HaHue 3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO paclpe/iesieHus KapeTa,
BJIMSHUS Ha HErO €CTECTBEHHBIX M AHTPONOTEHHBIX (PaKTOPOB MOMOTAET
Oosee TOYHO TPOTHO3UPOBATH KapCTOBBIM  MpOLECC, OLEHUBATH
KapCTOONACHOCTh  OTHCNBHBIX TEPPUTOPUH U  OCYIIECTBISATH  BBIOOD
HauOosnee 3(QEKTUBHBIX NPOTUBOKAPCTOBBIX Meponpustuii. C ydeTrom
9THUX IOJIOKEHUH OAMH M3 Pa3/eioB KHHUTH IMOCBALICH aHAJIM3Y YCJIOBHH
CTPOMTENIECTBA B KAPCTOBBIX paiioHax.
K. A. TopOyHoBa



BBEJIEHUE

Ha 3maumrenvHOlt wactm Tepputopuu IlepMmckoii oOmactu (0KOJIO
30 ThIC. KM®) BBIXOJAT HA HOBEPXHOCTb I 3allETaloT HErTyGOKO OT Hee
KapCTYIOLIUECS TIOPOJBI: U3BECTHAKH, TOJOMUTH3UPOBAHHBIE N3BECTHSIKH,
JOJIOMHTBI, THIICHL, AHTHUAPHUTHI, COJM. B HHUX HIMPOKO pPACHPOCTPaHEH
COBpEeMEHHBIH M ApeBHUI KapcT. KapcT oka3plBaeT BIMSHUE Ha MHOTHE
CTOPOHBI XO3SIICTBEHHOM JESATENBHOCTU: TPaKJaHCKOE, MPOMBIIUIEHHOE,
TUJPOTEXHUYECKOE CTPOUTENILCTBO; Pa3padOTKy IIOJNE3HBIX HCKOIAEMBbIX;
BojocHaOxeHne. Kapcrt ydnThIBaeTcs TIpHU  COOPYKEHHH JIMHEHHBIX
00BEKTOB: MATHCTPANBHBIX ~ TPYOONPOBOAOB,  KEJNE3HOAOPOKHBIX U
aBTOMOOMJIBHBIX MarucTpajiei, MOCTOBBIX MIEPEXO0JI0B u JTUHANA
anexkrpornepeaad. Ha JmkBupanuio aBapUWHBIX MOCIHEACTBUH  IIPU
KapCTOBBIX MpoOBajiaX, MNpPEAOTBpalllcHHEe OOBOJHEHHUS ILAXT, peEIICHHE
BOIIPOCOB  BOJOCHAOXEHUS B KapCTOBBIX palOHAX 3aTpauyuBarOTCA
3HaYUTENbHBIE cpeicTBa. [lepmckas 00IacTh OTAMYAETCS HWHTEHCHUBHON
TEXHOTCHHON Harpy3koi. TexXHOreHHbIE BO3JEUCTBHs HAa TE€OJIOrHYECKYIO
Cpely AaKTHUBU3UPYIOT KapCTOBBIM NpoOIECC, YTO MOXKET NPHUBECTH B
BO3HUKHOBEHHIO KaTacTpo(hUIecKux SIBJICHUI, W3MEHEHUIO
3KOJIOTUYECKOT0 COCTOSIHUS OKPYKAIOLLEH CpeIbl.

Kapcrosble 061actu 0051a1a10T BOAHBIMA M MUHEPAIbHBIMU PECYPCAMH.
3akapcToBaHHbIE KapOOHATHBIE MOPOABI SIBISIOTCS BOJOOOHMIBHBIMH
30HaMH, COJIEpKAIMMHU 3HaYUTEIbHBIE 3amackl IpecHoi Boasl. K npeBHUM
3aKapCTOBAHHBIM TOJIIIAM MIPUYPOYEHBI MECTOPOKACHHS
He(TH, MUHEPANbHBIX BOX, K KapCTOBBIM U 3PO3MOHHO-KapCTOBBIM
(dhopMaM — MECTOPOXKICHUST aiMa3oB, TOpda, OTHEYNOPHBIX TJHH H
IIECKOB, OXpbl. BoO MHOrMX CTpaHax KapCTOBBIE paWOHBl € HUX
KUBOINMCHBIMU JIaHAMa(TaMM, MaMATHUKAMH TPUPOIBI — IEIIEpaMH,
OOWJIBHBIMM ~ POJHHMKAMH, HCYE3AIOUIMMU pEKaMH, CBOeOOpa3HBIMU
o3epamu, OOBSBISIOTCS HAIMOHAJIBHBIMH TIApKaMH W 3alOBEAHBIMH

TEPPUTOPHUSIMH.
PaunonansHoOe pelIeHre MHOTHX XO35IUCTBEHHBIX BOIIPOCOB
(mpoexTupoBaHu4, CTPOUTEIILCTBA, JKCILTyaTaluu HWHKEHEPHO-
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TCOJIOTHYECKUX OOBEKTOB), HCIONB30BAaHHE BOAHBIX UM MUHEPAIBHBIX
pecypcoB KapcTOBBIX obOJacTell, UX OXpaHa BO3MOXKHBI TOJBKO HAa OCHOBE
3HaHUS 3aKOHOMEPHOCTEHN pacpoCTpaHEeHUs U pa3BUTHUS KapcTa.

B Hacrosmielt KkHuUre JaHO TOHATHE O  KapcTe, OIMMCAHbI
KapCTOMPOABICHUS Ha TEpPUTOPUUN ITepmckoii obracTu,
O0XapaKTepU30BaHO BIHUSHWE HAa HUX XO3SMCTBEHHOW [EATEILHOCTH,
PaccMOTpPEHBI YCJIOBHS CTPOUTENBCTBA B KapCTOBBIX palioHax. B Helt
0000I1IeHBl JaHHBIE O KapcTe, COJCpKaliuecss B OMyOJIMKOBAaHHBIX
JUTEPATYypHBIX HCTOYHMKAX H (OHIIOBBIX MaTepHaiax, B YaCTHOCTH,
oTYeTaxX IO THAPOTEOJIOTHYECKUM  CheMKaMm macmTaba  1:200000
CeuBHHCKON — rupporeosiormueckord  maptun  (dpoHasl  Ilepmckoit
reo0JI0ropa3BeOYHOMN SKCIIETUIINH), a TAKXKE TUCCEPTAIIHOHHBIX paboTax.

Beenenue, «OO0mue cBenenust o teppuropun llepmckoii oGmactiy,
«OCHOBHBIE TIOHATHS W TEPMHUHBI», BCS pErHOHANbHAs 4YacTh, KpOME
pasnenoB «Ilemepbl», Hanmucanbl K. A. T'opOyHoBoii. Paznensr «Ilemiepbi»,
rnaBa «JledaTeNbHOCTh 4YeJOBEKa W €€ BIMsSHUE Ha KapcT» 0e3 JBYyX
pa3nenoB — « MIICOHOCHBIE TOPOJBI KAK OCHOBAHMA IUIOTHH» U «3allnTa
runca B ocHoBaHuu Kamckoit I'DOC oT pacTBOpeHMs», aBTOPOM KOTOPBIX
seisiercst H. I'. MakcumoBuu, Hamucanel B. H. Amnapenuykom. [7aBa
«MHXEHEPHO-TEOIOTMYECKUE H3BICKAHUS U CTPOUTENBCTBO B KapCTOBBIX
paiionax» npunamnexut B. Il KocrtapeBy. Cxemaruuyeckue KapTbl
KapcTOBBIX paiioHOB cocTaBieHbl K. A. ['opOyHOBO#.

ABTOpBI Onarogapsr . A. JlaBpoga, O. B. Makaposy,
JI. T'. Kokmapogy, I'. E. muxaneBy, H. B. CyxomoeBy 3a momormip B cbope
MaTepuaia Mo KapcTy U Melepam.

OBILUE CBEJEHNS O TEPPUTOPUU ITEPMCKOM OBJIACTU

dusuko-reorpadpuueckue ycaous. [lepmckas o0macTb OTHOCHTCS K
JIBYM IeoMOpP(]OIOrH4ecKuM CTpaHaM: TOPHOMY ckiagyatoMmy Ypaiy (20%
wiomaan) u Bocrouno-EBporneiickoii paBauHe (80%). OHa BBITSIHYTa C
ceBepa Ha ror Ha 600, ¢ 3anmaga Ha BocTok — Ha 400 kM. Ilnomans ee
cocraBnser 160,0 Thic. km>. CoBpeMeHHbI penbed CHOPMHpOBAICT B
pe3yibTaTe B3aMMOAEHCTBUS SHJIOTCHHBIX M 3K30T€HHBIX I'€OJOIMYECKUX
IIPOLIECCOB.

B cxeme, reomopdonorudeckoro paiionupoBanus [lepmckoil oOmactu
I'. A. Makcumoru4 u E. Y. BoxmsauHa [111] BBIAETSIOT cTpaHbl, 001acTH
u paiionsl (puc. 1).
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Crpana A. Bocrouno-EBporneiickas
paBHUHA

I. Obnacte Kamckux paBHUH, yBajoB,
BO3BBIIIEHHOCTEH ¢  padionamu: 1—
CeBepHble yBanbl, 2 — BepxHekamckas
paBHHUHA, 3 — BepxHekamckas
BO3BBIIIEHHOCTD, 4 — Bepemaruacko-
Bacunsesckue yBainsl, 5 — CpeaHekamckast
nonvHa, 6 —BepxHekoHmacckue —yBalbl,
7 — YCHUHCKas  BO3BBIIIEHHOCTD, 8 —
TynBunckas BO3BBILICHHOCTb, 9—
Yumckoe miaro ¢ CUIBHHCKAM KPSHKEM.

Il. O6nacte IlpenypanbCKuX paBHUH U
Kpske ¢ padioHamum: 10 — Kounso-
Bumepkckas  paBHuHa, 11 — Ilomonos
AIE] « [ 1] 2 [5/8] Kpax, 12 — Conukamckasi paBHHHA, 13 —
JIsickBUHCKO-TymymOacckasi BO3BBILICHHAS

Puc. 1. Cxema

reoMop(OIOTHIECKOTO paBHHMHA. §
paiionnpoBanus Ilepmckoit Crpana b. Cknaguateiit Ypan
obnactu. Ipammmper: 1 — 1. OGnacte 3amagHBIX YBaJUCTBIX

npearopuit. 1V. OGnacts ropHoro Ypana c
paiionamu: 14 — cpenneropusiii CeBepHbIi
VYpan, 15 — Huskoropusiit Cpegauii Ypad.

Tepputopun CBOHMCTBEHHBI KaK LIMPOTHAs 30HANBHOCTh, OCOOEHHO B
paBHHHHOfI YacCTH, TaK U BEPTHUKAJIbHAsA MOSACHOCTD B ropax reoJIOrn4cCKux
MIPOLIECCOB.

Kmumar IlepMmckoit o0macTé KOHTHHEHTAIBHBIA, YTO TPOSBISETCS B
3HAQUUTENBHBIX ~ TOJOBBIX M CYTOYHBIX  KOJNEOaHUsIX  IOYTH
BCEX METEOPOJIOTHYECKUX  JJIEMEHTOB. AbcomoTHast aMIUIATy
TeMreparypsl Bo3ayxa s T. KpacHoBumiepcka cocTaBiser 88°, ms
r. [lepmm — 82°. TlokazarenemM TEIUIOBOTO pEXHUMa SBISAETCA CPEITHSISA
romoBas Temmeparypa Bo3zayxa. OnHa wusMeHsercs or -2 jgo +2°
CpenHsisi MHOTOJIETHSISL TeMIlepaTypa BO3AyXa 3a SHBapb MOHWKAaeTCs ¢
Ioro-3amajia Ha ceBepo-BOoCTOK oT —15 mo —18°, a 3a mromp ot +18,7 1o
+15°,

TeppuTtopus 001acTH pacnojiokeHa Ha MyTH ABMKCHHS 3aaIHbIX, I0TO-
3allaIHbIX M CEBEPO-3aIlaJHbIX BIArOHOCHBIX BO3IYIIHBIX Macc. ExxeromHo
ona nony4vaet 450—600 MM ocajkoB B paBHHHHON YacTi 1 600—1000 MM
B ropax. bosbIas 4acth 0CaJkoB BhINAIAET B TEIUIOE oayroaue [155].

cTpaH, 2 — obOmacTei,
3 — paiionos [111]

6



Kmumar mHapsmy ¢ penbedoM, TEOJOTHYECKHM CTPOCHHEM H
PacTUTENBFHOCTBIO O0YCIIOBIMBACT paclpeaecHue MOBEPXHOCTHRIX BoJ. B
obOnactn HacuuThiBaeTcs 545 pek UIMHON cCBBIIe 9 KM, oOmIeH
MPOTSDKEHHOCTRI0 O0KOJIO 30 ThIC. KM, 750 o3ep m 341 mpyn Iutomiampio
Oomnee 1 ra. I'maBHO#M BojHOM apTepuei sBisgercs p. Kama, mpuHrMaromnmas
JIeBBIE W TIPABBIC IPUTOKH.

Ceoimie  77% mmomanu  IlepMckoit ob6imacTu  MOKPBITO  TIOYBAMHU
MO/I30JIMCTOTO U OOJIOTHOTO THUIOB. B paBHWHHOW YacTH MOA30JIMCTHIN W
OOJIOTHBIH THITBI IOYB CMEHSIOTCSl C CEBepa Ha IOT HAa MOATUIIBI CEBEPHBIX
JIECHBIX M ONOJ30JICHHBIX YE€PHO3EMHBIX IOYB, @ B TOpPax TOPHBIC JIECHBIE
MTO/I30JIMCThIE C BRICOTON MEPEXOAAT B TOPHO-TYHIPOBEHIE.

Oxono 60% miommany 3aHATo jJecoM. B BomocOopax BepxHeil Kamsl,
Konsel, Bumeps, KocbBbl, S3bBbI, AiBbI, UycOBOW JECHUCTOCTH BBILIE
cpenueit Ha 10—20%, a B BogocOopax WubBel, OOBBI, TynBsl, lllakehl,
Bapaei, Tansma, Capca, yactuuno CpUIBBI OHA HIKe cpenHeil. K rory ot
r. KyHrypa pacnosnoxeHa KyHT'ypcKasi JIECOCTETIb.

®usuko-reorpapuuecKkie  ycJIoBUS  (JOCTAaTOYHOE  KOJIMYECTBO
aTMOC(EpHBIX OCaIKOB, BbINIAJICHHE WX B TEIUIbIA MEPHOJ Toja, HaJIHndHe
PacTUTENHHOTO MOKPOBa) OJ1aronpusTHHI U Pa3BUTHS KapcTa.

l'eonoruueckue YCIIOBHSL. Hns [Tepmckoit obiactn
XapaKTepHO MEpUANOHAIBHOE 30HaNbHOE cTpoeHue. C 3amaja Ha BOCTOK
BOCTOYHass 4YacTh BocTtouno-EBpomneiickoli mnatdopmMbel  cMeHsieTCs
[IpenypanbckuM TpormOOM M 3aT€M T'COCHHKIMHAIBHO-CKIAI4aToM
001acThI0 TEepPIUHCKOTO CKiIaguaToro Ypana. [lo naHHBIM TeosoroB
[epmMHUIINHEDTs BOCcTOUHAS OKpaWHa TIATPOPMBI, TAC Pa3BUT KapcT,
OCJIOXKHEHA KPYIHBIMH CTPYKTypamu: TuMaHCKUM KpspkeM, llepmckum
cBogoM, beiMcko-KyHrypckol BHAagMHOW M CEBEPHBIM OKOHYaHUEM
Bamknpckoro cBona, B mpejienax KOTOPhIX BBISABIEHBI MEJIKHE CTPYKTYPHI.
Tumanckuil kpsx u Ilepmckuil cBon mpoaosmkarorcest B Ilpemypanbckom
mporube momepedyHsMA  CTpyKTypamu: KcenodonroBo-Komsuackol u
KocbBuHCKO-UyCOBCKOH CEIIOBUHAMH, KOTOPBIE Pa3AeisioT MpOorud Ha
Bepxne-Ileuopckyto Bnaauny, Conukamckyio u FOpro3ano ChUIBUHCKYIO
JETPECCUH.

lepuunckuii  ckynaguaTelii  Ypan BKIIOYaeT —3amnagHo-YpaibCKyro
BHEIIHIOI 30HY cKjaayaTocTy U LleHTpanpHO-Ypanbckoe nmogusaTHe. [lo
cBeneausM E. @. [Muneruna u JI. Y. JIsgoBoit, HanOoliee ApeBHUE TIOPOIBI
KPHUCTAIIIMYECKOro (yHIaMEHTa BCKPBITHl CKBaXMHAMH Ha IIyOMHE OT
1800 mo 3600 M. Ha ¢yHmameHTe 3aieraroT OTJIOKEHHUS TaJIC030S U
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Cunypuiickas cuctema (HIDKHMM  OTHEN, KONYMMCKas CBUTA)
pacnpocTpaHeHa B 3alafHbIX ckiaakax Ypana. OHa ClI0o)XeHa 10JIOMUTaMH,
JOJIOMUTU3MPOBAaHHBIMH M3BECTHAKAMHU, B €€ OCHOBAHMH 3aJI€racT Mayka
TEeppPUreHHBIX HOpoA. BepxHuil oTaen cuinypa (S3bBHHCKAsI CBUTA) Pa3BUT B
KpalHux 3amajiHbIX CKJIaJIKax VYpana. On MpeJICTaBIICH
W3BECTHAKAMU, MEPrelIsiMU, aprUJUINTAMU, aJI€BPOIUTAMU U IECYAHUKAMH.

JleBoHCKas cucTema BKIIHOYAET CPEAHUN M BEpXHUI oTaensl. B cocrase
91(eNnbCKOT0 U KUBETCKOTO SIPYCOB CPENHEro JEBOHA OOHAPYXEHBI Kak
TEppUTCHHbIE, TaK W KapOOHaTHBIe TOpoJbl. DpaHCKWUU U (pameHckuit
SAPYCBhl BEPXHETO JE€BOHA, 338 MCKIIOUEHHEM HMXHE(PPAHCKOTO MOIbspYyca,
CJIO’KEHBI IPEUMYILECTBEHHO KapOOHATHBIMHU ITOPOIAMH.

KamennoyronpHast ~ cucrema  BBIXOAWT Ta  TOBEPXHOCTh B
Kcenohonroso-Konsunckoii ceanoBune y c. Kcenodonrosa u cknamggaroit
30He. B OCHOBHOM OHa COCTOMT M3 KapOOHATHBIX MOPOJ MOLIHOCTBIO OT
250 mo 1200 M, mpuveM MOJYMHEHHYIO POJIb UTPAIOT TEPPUTEHHBIE.

Ilepmckass ~ cuctema  pachmpocTpaHeHa  MPEUMYIIECTBEHHO B
1aTopMeHHON YacTH 1 nporude. B cocraBe accenbCKoro, CAakKMapcKoro u
apTUHCKOTO SPYCOB HIDKHEH IepMH NpeoONafaloT M3BECTHSIKH H
nomomuthl. Ha  rpammme ¢ mpormOoM  pa3BUTBI  apTUHCKHE
pudoBbie MaccuBel. B apTHHCKOM sipyce NpPUCYTCTBYIOT aHTHAPHUTHL. B
nporube BepXHSS 4acThb apTHHCKOTO sipyca IpeACTaBIeHA IUBBUHCKON
CBUTOW TJIHH, aJleBPOJIUTOB, MEpPresiel, IITMHUCTBIX W3BECTHSAKOB, KOTOpas
BOCTOUHEE CMEHsETCs Oosee rpy0000IOMOYHON YPMUHCKON CBHTOM.

Kynrypckwii sspyc pa3BuT B BOCTOYHOM YacTH TUIaTGOPMEI 1 Tiporude. B
HEM BBIIENSAIOT (QUIUMNMOBCKUA U MPEHCKUH TOPU30HTHI. DUIUMIIOBCKHHA
TOPH30HT TIPEACTaBIICH TpeMsl CBUTaMH: (PUIMIIMOBCKOH (KapOoHATHOM),
KapHayXOBCKOW (kapOoHaTHO-cynb(aTHOW) ™ JIeKCKOH (CymbgaTHO-
o0oMouHO). VpeHCKkuii TOPU30HT COCTOUT W3 HMPEHCKOW, IOTOBCKOH,
KOILIENEeBCKOM W Oepe3HUKOBCKOH cBuT. Hambonee momHO u3yueHa
WpEeHCKas CBHUTAa B HIKHEM TeueHnH pek CouiBel 1 UycoBoii u o p. Kame B
paiione moc. [lona3na. 31eck cBuTa pa3aeneHa Ha 7 mMadek, U3 KOTOPBIX
YeThIpe HEYETHBIX (JIeAsHO-TIellepcKas, UIaNallHUHCKas, AEMUKOBCKas,
JYHEXCKasl) COCTOSAT U3 aHTMJIPUTOB U THIICOB C MPOCIOSIMH JOJTOMHUTOB U
IJIMH, @ YeTHBIC (HEBOJIMHCKAS, €JIKUH CKasl U TIOWCKasl) — U3 JOJIOMHUTOB U
JOJOMUTHU3UPOBAaHHBIX W3BECTHAKOB (puc.3). B mecrax BbIxoga Ha
MOBEPXHOCTh MPEHCKOH CBUTHI Pa3BHTa OJBbXOBCKas KapCTOBash OpeKdms
MOITTHOCTh HPEHCKOW CBUTHI m3MeHsercs or 120 mo 180 M, k ceBepo-
BOCTOKY



AT yBenuuuBasice g0 370mM, a K 3anagy
n0THA Nauka ymensbInasick g0 30—40 M. Ha 3amagHom
0 0opTy nporuba upeHcKas CBUTA (panuaibHO
~ 3aMelaeTcs MIOIIOBCKOM CBUTOH
il SRR JIOJIOMUTOB, TJIMHUCTBIX
I B P M3BECTHSIKOB, MEpTreei, aJIeBPOIIUTOB,
404 ria '
' o [JIUH, QHTUAPUTOB U THUIICOB C JUH3aMU
~ ~ | AHruaAPATE N
ail” & KaMEHHOM COJIH, MIPOCIIOSMHU
~ ~ IIECYAHMKOB MOIIMHOCTEIO 10 S500M. B
&D-Eg—':ﬁi .‘1;{’-3?5_33%.%‘3?’;.‘ 1 0CEBOH 4acTH Mporuda 1 Ha ero BOCTOYHOM
R 0OpTYy pa3BHTa  KOIIEJIEBCKas  CBHTA
~ JEMVLKOBCKAS
woq _ MECYaHUKOB, QJICBPOJINTOB, aPTUJUINTOB,
- AHTUPUTOB C JIMH3aMU KaMEHHOH conu, C
szofiztr] ETRHHCKAS MPOIIACTKAMHM  M3BECTHAKOB M Meprejieu
T 0011€eif MOLIHOCTBIO 110 600 M.
TTE LEANALL HAHORAR
5 bepe3nnkoBckasi cBUTa TMPEACTABICHA B
Ll HEBONUHCKAS Comukamckoii  u  Bepxne-Ileuopckoit
160
alilial Ve BIIAIHAX. Jns Hee XapaKTepHO
JE T o
* 3HAUUTENFHOE  COJEp)KaHWe  KaMEHHOU
1809 . | nEwEPCKAR
™ CONlM, HajJWMYWe TMa4eK ©  IUIaCTOB
Puc. 3. Paznenenue CWJIbBUHUTA U KapHAJUIUTA, KPOME TOrO, B
HPEHCKOTO rOpM30HTa  CBUTE NPHUCYTCTBYIOT IPOCTIOM AHTUIPUTA,
KyHTYpCKOTO ~ sipyca Ha IJIMH M JOJOMMTA MOIIHOCTH CBHTHI 400—
MaYKH 725 m.

BepxHuii orgen mepMM  BKIKOYAeT
yOUMCKHH, Ka3aHCKHIA M TaTAPCKUH SIPYCHI, IPUYEM B paiiOHaX pa3BUTHSI
KapcTa IpeacTaBiieH TonbKo ypuMmckuil. Hikanit ConrkaMCKuil TOPH30HT
yGHUMCKOTO spyca CIOXKEH W3BECTHAKAMHU, MEPrelIsIMH, IOJIOMUTAMU C
MpPOCJOSIMU  aHTHJIPUTA, THUICA, KaMEHHOW coyii. B BepxHel uacTu
colepikarcsi IeCYaHWKH, aJIEBPOIUTH W TIWHBL. Belme 3ameraer
LICHIMMHCKUM TOPU30OHT (TIECUAHUKH, AapTrWIIMTBHL, AJEBPOJIMTHL €
MPOXKUJIKAMU TUIICA, TIPOCIIOSIMH U3BECTHSIKA U MEpreieil).

UerBepTHUHas CHCTEMa COCTOUT W3 3JIOBHUAIBHBIX, JAETIOBHANBHBIX,
AUIIOBUATIBHBIX,  O3EPHBIX,  OOJOTHBIX,  (DIIOBHOITSLMAIBUBIX U
TTSOUATIbHBIX —TJMH, CYTJIMHKOB, TIECKOB, TAJICYHUKOB, TOPQSHBIX
OTNOKeHUH. JIeAHWK [HEMPOBCKOTO OJIEICHEHUS IOKPBHIBAJI TOJBKO
CEBEPHYIO 9acTh 00JIACTH.

Takum oOpa3oMm, KapOOHATHBIE TIOPOILI TIOSBIISIIOTCS B paspesax
BEpXHEro mpoTepo3os. Haubonbiero pa3BuTHs OHM JOCTUTAIOT B
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KaMeHHOYronbHOW  cucteme. Cynb(aTOnposiBICHUS  OTMEYEHB B
apTUHCKOM fIpyce, HO MpeodIafaoT B KyHIypckoM. COM TUIIMYHBI TaKXKe
JUISL KYHTYPCKOTO sipyca.

OCHOBHBIE ITOHATHA 1 TEPMUHBI
Kapct u ycnoBust ero nposiBiaeHus

TepMuH «kapcT» NMpoucxoauT oT Ha3zBaHud Iato Kaper wim Kpac B
Cnosenuu. Ilnaro cioxeHO ME3030MCKUMHU W3BECTHSAKAMHU, B pE3yJbTaTe
BBIIEJIAYMBAHMS KOTOPBIX Ha MOBEPXHOCTH 00pa30BaIMCh Kapphl, TOHOPBI,
BOPOHKH W JIpYrHE 3aMKHYThIe (OpPMBI penbeda, a B TONIIEC MOPOJ —
nemepsl. JTH SIBICHUA JaBHO HM3YYalINCh €BPONEHCKHUMH reorpadamu u
reoJioraMu 1 ObIJIM Ha3BaHbBI 10 HAMMEHOBAHUIO TIJIATO KAPCTOBBIMHU.

[Ton xapcTOBBIMU OOJBIIMHCTBO UCCIIEIOBATENEH TOHUMAIOT SIBJICHUS B
OTHOCHUTENIFHO XOpOIIO pPACTBOPUMBIX NPHUPOJHBIMH BOJAMH TOPHBIX
opoJax. Onno u3 onpeaencHuN KapcTa MPUHAUIEKUT
I'. A. MakcumoBuuy:  «Kapct—»3TO0  mpoumecc  XMMHYECKOTO U
OTYACTH MEXaHWYECKOTO BO3AECUCTBUSA TOA3EMHBIX W TOBEPXHOCTHBIX
BHEPYCJIOBBIX BOJ Ha pacTBOPUMBIE IPOHHMIIAEMBIE TOPHBIE IOPOABI
(xapOoHaThl, TUIIC M aHTMOPUT, CONM, cooy W nap.). B pesynbrare
BO3HUKAIOT TOBEPXHOCTHBIE M IIOJ3EMHbIE CKYJNBINTYpHBIE, a IpHU
BBHIMAJICHUU W3 PacTBOpa, OOPYUICHUH — U aKKyMYJISITUBHBIC (HOPMBD»
[110].

ITox xapcTOM NMOHMMAETCs NEOXMMHUYECKHH IPOLECC B3aUMOACHCTBUA
OTHOCHUTEJIHO XOpOIIO PAacTBOPUMBIX TOPOJ C MNPUPOIHBIMH BOJaMH,
MPOSIBIAIONINNICA, KaK M JPyrHe DK30T€HHBIE MPOLECCH, B pa3pylIeHUH
TOPHBIX IIOPOJ, TJIaBHBIM 00Pa3oM PAacTBOPEHUH (B MEHBIIEH CTEIIEHU —
3pO3MH, BBIBETPUBAHMH), MUTPALlMU TPOIYKTOB pa3pylIeHUs, T. €.
MIEPEHOCE WX IMPEHMYINECTBEHHO B PAacTBOPEHHOM COCTOSHUM, a
TaK)K€ MEXaHUYECKHM IIyTEM, W OTJIO)KEHHM OCAJKOB KaK XEMOTEHHBIX
(TUOMYHBI), TaK W OOJOMOYHBIX. DTOT MPOLECC XapaKTepeH IS 30HBI
BBIBETPUBAHUS, T[J€ TOpoJa OJHOBPEMEHHO C  BBIIIEIAaYUBaHUEM
(koppo3uei)  moaBepraeTcs =~ XUMHUYECKOMY H  OHOXHMHUYECKOMY
BBIBETPUBAHUIO, SPO3UH, B HEKOTOPBIX CIIydasx — NeQIIALIUH, SK3apalun 1
JIpYT'MM IIpolLieccaM, COOTHOILIEHHE KOTOPBIX H3MEHSETCS BO BPEMEHHU.
VHTEHCHUBHOCTh KapcTa W APYTHX 3K30T€HHBIX IIPOLECCOB, HX
reoMop(oI0rn4ecKas BIpaXXEeHHOCTh 3aBUCAT OT KJIMMATa.
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KapcT okas3piBaeT BiHMSHHE Ha BCE AJIEMEHTHI JaHIIA(Ta. MBI MOXEM
paccMaTpuBaTh €ro Kak a) TCOXMMHUYECKHH H  OHOreOXUMHUYECKUI
MPOIIECCHl MUTPAIlMA XUMHUYECKHX JJIEMEHTOB B CHCTEME MOpOaa—BO/a,
9acTO TPHU  YYaCTHM  OPTaHW3MOB;  0) ICOJIOTMYECKHH  TIPOIECC
BEIIIIETIAYMBaHUS ITOPOJIBI, U3MEHEHHS €€ COCTaBa, CTPYKTYPBI, TEKCTYPhI U
00pa30BaHUs HOBBIX MUHEPAJIOB, OCAJKOB, OCAJIOYHBIX MTOPOJ U TOJIE3HBIX
HCKOIAeMBbIX; B) THIPOTCOIOTHUECKHIA npoiecc (hopmupoBaHus
KOJIJIEKTOPOB u XIMHYECKOTO cocTapa MTO/I3€MHBIX BOJI;
r) reoMopdOJIOTHYECKU  Ipoliecc 00pa3oBaHMsS IOBEPXHOCTHBIX U
moa3eMHbix  ¢opMm  penbeda; na) busnko-reorpaduuecKkuii  mporecc
¢dbopmMHpoBaHUs 0COOOTO THIA JaHAA(TA; €) HHKEHEPHO-TEOJIOrHYECKUI
MpoIecC, NPUBOIIIIMN K HM3MEHEHHIO INPOYHOCTHBIX CBOMCTB IMOpPOX U
YCTOMYMBOCTH TEPPUTOPHH, BO3PACTAHUIO CTENEHH arpecCUBHOCTH
MO/I3€MHBIX BOJI [0 OTHOIICHUIO K OCHOBAHUAM COOpYKeHwui [62].

[lon TepMMHOM «KapcT» TOHHMMAIOT CaM TIPOIECC MpPeoOpazOBaHU
MOPOJIbl U BO3HHKAIOIIME TPU 3TOM (QOpMBI penbeda (IIOBEpXHOCTHBIE H
MOJ3EMHEBIC), a TaKXKE OTJIOKEHUS (CTATAKTHTHI, CTAJATMHUTHI W JIp.).
@dopMBI, CXOMHBIE C KapCTOBBIMH, OOpa3ylOTCS TakKe B HEKOTOPBIX
PBIXJIBIX WM CIIGMEHTHPOBAHHBIX OOJIOMOYHBIX OCaJIOYHBIX TOPOJaX,
COZEpIKallNX PAaCcTBOPHMBIE MHUHEPAIIBI WM IIEMEHT (JI€cc, MEeCYaHWKH U
KOHTJIOMEpaThl ¢ pacTBOPUMEIM IieMeHTOoM). JI. . MapyamBumun  u
I'. A. Makcumoswnd [110] mpemtoskumn 1711 0003HAYCHUS SIBJICHUH B TaKUX
Mopo/iax TEPMHUH «KIIACTOKApCT». KIacTOKapCT OTHOCHUTCSA K TPYIIIe
cy(hdo3HoHHBIX U Cy(H(HO3MOHHO-KapCTOBBIX mporeccoB. OH MPOSBISETCS
B PpACTBOPEHHM IICMEHTa WM BOJHOPACTBOPHUMBIX COJEH B TMOPOJIE,
HapyIIEHUH €€ CTPYKTYPHl U MOCIEAYIOIIeM BBIHOCE YaCTHIl ITOPOIBI
MO/I3€MHBIMH BOJaMH.

Kapct npuypoueH K oOmpeneneHHBIM T'€OJIOr0-THAPOT€OIOTHYECKUM
00CTaHOBKaM. OCHOBHBIMH ~ YCJIOBUSIMH €TI0  Pa3BUTHs, IO
@. 1. CaBapeHCKOMY, H. M. Kyxapesy, . C. CokonoBy u
I'. A. MakcuMoBuU4Yy,  SBISIOTCS  HaJWMddWe  KApCTYIONUXCS  TOPOJ
(M3BECTHSIKOB, JIOJIOMHUTOB, MeJla, MpaMopa, TUTICa U aHTHJIPUTA, KAMEHHOM
U JApYyTHX cojiei), WX BOJOIPOHHUIIAEMOCTh, JABW)KCHHE BOIBI B
KapCTYIOLIEMCS] MACCUBE M €€ CTIOCOOHOCTh PACTBOPATH TIOPOY.

Boponponunaemocts mopox o0OyciOBI€HAa NPUCYTCTBUEM B HHUX
TPEIIUH, KPYITHBIX Pa3phIBHBIX HAPYIICHHI, MEIIKHX TIOp, 00Jiee KPYITHBIX
KaBepH, KOTOPhIE B IMPOILECCE PACTBOPEHUS IMOPOABI JBIKYIIEHCS B HHUX
BOJIOW NPeoOpa3yroTCs B KaHAJbI U TEIEPHI.

B KaXXJ10M MaCCHBEC, CJIO’)KEHHOM TOESJIINKOM NN HaCTU4YHO
KapcTyOIIecs TOPOJIOH, eCTh 00JIAaCTH MHUTAHUS, JBIKEHUS U Pa3rpy3Ku
MOJI3EMHBIX BOJ. B oOmactu mnwrTaHus arMocQepHbIe OCaiKH, BOJIBI
MOBEPXHOCTHOTO CTOKa TMOTJIOMIAIOTCS TPEIIMHAMK, TI0 HOpamMH |
OTBOJATCS B TIIyOb MaccuBa. B o0yacTé NBIXKEHHS BOJA JIBHXKETCS II0
BEPTHKAJIbHBIM KaHajlaM ¥ TpelIMHaM (30Ha BEPTHUKATBHON IUPKYISINN),
3aMOJTHSSA MX dMU30JUYecKu. Ha MeHee mpoHuIiaeMoi mopojae odpasyeTcs
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TOPH30HT KapCTOBBIX BOA (30HA TOPH3OHTAIBHOM UHMpKyIsinuu). B
HEKOTOpBIX Cly4yasx BOJa B 3TOH 30HE IBHXKETCS IO DPa300LICHHBIM
kaHanaMm. IlpomexyTodHOoe TMOJOXKEHHWE 3aHUMAeT 30Ha CE30HHBIX
KoieOaHuil ypoBHS KapCTOBBIX BOJA. B HIKHUX 4acTsIX MacCHUBOB
KapcTOBBIE BOZBI MOTYT MpUOOpETaTb HANOp MW pasrpykaTbcs MO
BOCXOJISIIMM KaHajlaM B 30He CH(OHHOI mupKyssinun (puc. 4).

2

Puc. 4. Cxema mmyTedl IBMKEHUS M YCIOBHM pasrpy3Kd KapCTOBBIX BOI:
1 — pasrpy3ka KapcTOBBIX BOA W3 KapOOHATHBIX M THIICO-aHTHIPUTOBBIC
OTIIOKEHUS; 2 — Ha3eMHas pPOJHUKOBAasS W TMOJA3eMHas (B aJUTIOBUN)
pasrpy3ka KapCTOBBIX BOJ Ha KOHTAaKTe KapOOHAaTHBIX M CYNb(aTHBIX
OTJIOKEHUH; 3 — pa3rpy3ka BOJ 30HBI TOPH30HTANBHON IHUPKYISIIUA B
aloBUM; 4 — KapcTOBBIE BOJABI B IUIACTE€ THUIICA, MOHOKJIMHAIBHO
3aJIETaoNIEM B TEPPUTEHHOM TOJINE; 5 — MOJIOKEHNE JTMH3BI TUIICa B 30HE
BEPTUKAIBGHON ITMPKYJSIUA KapCTOBBIX BOJ; 6 — KapCTOBBIC BOIBI Ha
KOHTaKT€ IJIACTOB TUIICAa U COJIM; 7 — pa3rpy3ka BOJ 30H TOPU30HTAIbHOMN
U cu(OHHOW HHUPKYISALUU B PEYHOW NOJIMHE; § — pa3rpy3Ka HAMOpPHBIX
KapCTOBBIX BOA B  30HE TEKTOHMYECKOTO  HapylleHus; 9 —
IIOTJIOIIECHNE MAJIOW PEKU U pas3rpy3Ka KapCTOBBIX BOJ B MATUCTPAILHOMN
pEUYHON NoJIMHE
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OOnacTh pasrpy3Kd BKJIIOYAET YYaCTKH BBIXOJa KapCTOBBIX BOJ 3a
Mpeessl KapcTyromencs: Topoasl. Pasrpyska KapcTOBBIX BOJ MOXKET OBITh
Ha3eMHOW WJIM POJHHUKOBOW, CyOaKBaJBbHOW Ha JHE 03ep, PEK, MOped H
MMO/I3eMHOIl — B BHJI€ TE€PETOKAa KapCTOBBIX BOJ B HEKApPCTYIOIIHUECS
OTIIOKEHUSL.

Kapcr xmaccudumupyercs mo pasnudHeiM mnpu3Hakam. [lo cocraBy
KapCTYIOIUXCS TIOPOJl BBIICHSIOT THITBI KapcTa: KapOOHAaTHBIA (B
W3BECTHSAKAX, JOJIOMHUTH3MPOBAHHBIX H3BECTHSKAX, ITOJOMHTAX, MEIOBBIX
opoaax, MpamMopax), Cyiab(GaTHEIM (B THIICAX W aHTUAPHUTAX), COJITHOH (B
KaMEHHOW COJIM, CHIbBHHHTE M JPYrux coisix). Kaper B necuaHukax,
KOHTJIOMEpaTax C paCTBOPUMBIM IIEMEHTOM OTHOCHUTCS K KJIACTOKApCTY.

1 2 3 4 5 b
N T
_ L_LI_T ; ;[_L

[__I 1

Puc. 5. YcnoBus 3aneranus KapcTyrOIIUXCS TOPOJ] U THIBI Kapcra: 1 —
3aICpHOBAaHHBIN Cynb(paTHBINA; 2 — 3aJepHOBAHHBI KapOOHATHBIN 3 —

IO IJTIOBUATBHBIH KapOOHATHEIN; 4 — cynw(haTHBIH KapcT,
MIPOSIBISIIONIMICS ~ TIOJ KapCTOBOM  Opekunei; S5 — 3aaepHOBaHHBIN
KapOOHATHO-CYJIb(aTHEIH; 6 — 3aKpHITHII (mox KOPCHHBIMH

HEKapCTYIOMMMUCS OPOAaMH) Cynb(aTHBIN; 7 — KapcT B IUIACTax THIICA,
3aJIeTaloIUX CPeI TEPPHIEHHBIX OTIOXKEHHUH (3aKPBITHIH); 5 — 3aKPbITHIHA
CyNb(aTHO-COJITHOM; 9 — 3anepHOBAHHBIN KapOOHATHBII
C MOHOKJIMHAJBHBIM  3aieranueM  mopon; 10 — moapmroBHaIbHBIN
KapOOHATHBIA C KPYTONMAaroIIMMHU IuTacTaMu; 11 — moaasuToBHAIbHBIN
(mox pedHBIMH OTIOXKEHHSIMHK); 12 — moaduIoBHOIIIAIUATBHBIN (IO
BOJIHO-JICAHUKOBBIMH OTJIOKEHUSIMH )

[lo HamMuUMIO WM OTCYTCTBHIO MOKPOBHBIX OTJIOKEHHUH M MX COCTaBY
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KapCcT TOApa3JenseTcs Ha THUIMBL: TOJbII — KapCTYIOUIHECS TOPOABI
BBIXOJST Ha TIOBEPXHOCTh; 3a/I€PHOBAHHBIN — Ha KapCTYIOIIMUXCS I0poaax
chopMHpOBaNCS  TOYBEHHBIM TIOKPOB; TOKPBITBI — B pe3yJbTaTe
BBIBETPUBAaHUS HA TOBEPXHOCTH KapCTYIOIIUXCA TMOPOA 00pa3oBaliCh
PBIXJIBIE TPOMYKTHI WU DIIOBHHA (TTOMDIIOBHANBHBIN); IEPEKPBITHIN —
KapCTYOLIUECs IOPOAbl ObLIM BCKPBITHI 3PO3UEH U IEPEKPHIThl PEUHBIMU
(momaTIOBHANIEHBIN ) WIH BOJHO-JIEAHUKOBBIMU OTJIOKEHUSIMU
(oG IIOBHOTIAIMANBHBIN); 3aKPBITBIA — Ha KapCTYIOMIMXCS IOPOIax
3ajeraloT ~ KOpPEHHBbIE  HEeKapCTylouluecs  mopoAsl  (NECYaHWKH,
ITIMHBL, Meprend u 1p.). B Ilepmckoil obnmactu pacnpocTpaHeH KapcrT,
MIPOSIBIISIIOLIMIACS MO TOJILEH KapcTOBBIX Opekunii (puc. 5). BerpeuatoTes
MU CJOXHBIE THIBl KapcTa B Clydae T'€HETHYECKOW pa3HOPOTHOCTH
(KOpEeHHBIE TIOPOIBL, STIOBUM, AJUTIOBUI U JP.) TOKPOBHBIX OTJIOXKEHUH.

Kapcrosbie hopmbl

KapcToBble OopMBI IOAPA3IENAIOTCS Ha IOBEPXHOCTHBIE, OA3EMHbBIE H
MEepeXOJHbIe OT IEPBBIX KO BTOPBIM. IlOBEpXHOCTHBIE — 3TO Kappbl
(HeOoubIivie  yriIyOJieHus, pasjelieHHble TpeOenikaMid H  BBICTYHaMH
BBICOTOH OT HECKOJIKUX CAHTHMETPOB JI0 1—2 M), BOPOHKH, KOTJIOBUHEL,
JETIPeccuy, KapCTOBBIE JIora, KapcToBble NONMHMHBL [lepexonHbie (Gopmbl
MNpeaACTaBJICHbI IMOHOpaMHU (BCpTI/IKaJ'H)HbIMI/I KaHaJlaMi C OTBEpPCTHCM Ha
nmoBepxHocTH auamerpoM a0 0,5, pexe—I1 M), KapcTOBBIMU KOJIOALIAMHU
(BepTHKaIBLHBIMU KaHATaMH C MOTICPEYHHKOM B BepXHeEH dactu ot 1—3 1o
5™ u rnybunoir o 20 m). K momzemHbIM (hopMaM OTHOCAT KaBEpHBI,
3aKapCTOBAaHHBIC TPCIINHBI, He6OJ'H>IHI/IC II0JIOCTH, KaHalJlbl,
TOPU3OHTAJBbHBIE M BEpTHKAJIbHBIE  TEMEpbl.  Pa3sHOBHIHOCTH
BEPTHKAJBHBIX MEHIeP COCTABISIOT MaxThl [63].

Haunbonee pacnpoctpaneHHbIMH KapcToBbIMEH (opmamu B [lepmckoii
obnactu SIBIISTEOTCS KapCTOBbIE BOPOHKH — OnrorieoOpas3Hble,
qarnreoOpasHble,  KOHyCOOOpasHble,  IWIMHIPUYECKHE  ITOHWDKCHHS
nmuamerpom 1o 100 M u TimyomHoii 1o 25 M. Ha ocHoBe uccnenosanus 2800
BOPOHOK TIpeIUIOKeHa cieayronias MoppoMeTprueckas KiacCupUKaIHs
ux. [lo nuametpy BeIfenstoTcs HeOompimue (MeHee 5 M), OObIUHBIE, T. €.
HauOonee pacnpoctpaHeHHbie (5—25), Oombmue (25—50), oueHb
oonbmme (6onee 50); mo rimyOuHe — menkue (Menee 1 M), oObranbie (1 —
5), timybokume (5—10), ogenp raybokme (Gomee 10). B ormenpHBIX
KapCTOBBIX pailOHaX y4YTEHBI, ONMCAHBI U U3MEPEHBI THICSIN BOPOHOK.

OTHOILIEHNE BENMYMHBI AMaMeTpa K TJIyOMHE XapaKTepu3yeT THII
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BOPOHOK: Y KOHYCOOOpPa3HBIX OHO MeHee 5, dameoOpazHeix — 5—10,
ommroaneoopa3aeix— Oosee 10. B mmane pa3nuyaroT OKpyTIibie, OBaIbHEIE,
CABOCHHBIC, XBOCTATHIC C JIOXKOWHAMH, CIIO)KHBIC BOPOHKHU.

VYaCTKH IIIOMIAbI0 0OBIYHO HE Goiee 2 KM, TOKPHITHIC BOPOHKAMI,
HA3bIBAIOTCS  KApCTOBBIMH  MOJMSIMHA. [paHUIBI WX  ONPEAETSIOT
MPOM3BOIBHO WM TyTeM HaXOXKISHHS MUHUMANbHBIX 0000IIAIONIIX
paauycoB. Ilomss B miaHe MOTYT OBITh JHHEWHBIMUA — BJIOJb TPEIIWH,
JUTOJOTHYECKUX KOHTAKTOB, Ha JIHE JIOTOB: JICHTOBHIHBIMHA — Ha CKJIIOHAX
Teppac W JOJWH, TYTOBHIHBIMA M KOJBIEBBIMU — BOKPYT OCTAaHIIOB,
puGOB, JTOKAIBHBIX MOMHATHI; OPTOTOHAIBHBIMH — TIO0 JIBYM CHCTEMaMm
MEPECEKAIUXCS O] IPSIMBIM YTIIOM TPEIIHH.

KapcroBble 1mmonsi XapakTepU3yIOTCS CIEIYIONUMU ITOKa3aTelsIMH.
[II0THOCTh — 3TO  KOJHMYECTBO BOPOHOK, NpHXomduieecs Ha 1 k.
Koaddumuent mmomamaHoi 3akapcTOBAaHHOCTH — OTHOIICHUE CyMMBI
iomaaed BOpoHoK k turomanu nois (B %). Koaddumment xapcrooit
neHyaanuu (00beMHbBIH KO3(PPHUIIMEHT MOBEPXHOCTHON 3aKapCTOBAHHOCTH)
WM T0Ka3aTelb YCIOBHOTO CPEAHETO CHIKCHUS ITOBEPXHOCTH 3a CHYET
BO3HHKHOBEHHSI BODOHOK — 3TO OTHOILIEHHE CYMMapHOT0 00beMa BOPOHOK
K Ijiomaaun IoJjisd, BBIPAXKEHHOC B MM HJIM CM. HpI/I OILICHKEC YCTOﬁqHBOCTH
3aKapCTOBAHHBIX TEPPUTOPUI HCIONB3YIOT MOKa3aTellb, 0003HAYAFOIIHUN
KOJIMYECTBO MPOBANIOB, 0OPa3yIONIUXCs Ha | KM® B TOJI.

Onna w3 Hawmboee MONHBIX KiIacCH(PUKAIM BOPOHOK B 3aBUCHMOCTH
OT MX TIPOUCXOXICHHS Oblma mpemnokena [. A. Makcumoruaem [110].
H. A. T'Bo3nenkmii, a Takke psaa 3apyOeKHBIX HCCiIeNoBaTeNeil Bce
pasHooOpa3ue BOPOHOK CBOAAT K TPEeM TI'EHETHYECKUM  THIIAM:
1) mOBepXHOCTHOTO BBINIEIAYNBAHKS HIIH KOPPO3UOHHBIC; 2) MPOBAILHbIC
WU TpaBUTAIIMOHHEIE (00pa3yroTCs IMyTeM OOpPYIICHHUS CBOJA ITOA3EMHOM
TTOJIOCTH); 3) mpocaceIBaHUSA TN KOppOo3uoHHO-CY(h(PO3rOHHEIE
(BO3HHMKAIOT TOCPEICTBOM BMBIBAaHHA WM TPOCEAAHHS OTJIOXKEHUH B
KOJIOZLBI ¥ ITOJIOCTH KAPCTYIOLIETOCS [IOKOJIS).

B ocHOBy kimaccudukaiyu BOPOHOK HEOOXOAMMO TIIOJIOXKHTH JBa
MpHU3HaKa: XxapakTtep JegopMalii 3€MHOW TIOBEPXHOCTH U BpeMs
(opMUpOBaHUS BOPOHKH, KOTOpPBIE CBHAETEIBCTBYIOT O TIpOIECCaXx,
MPOUCXOSIINX B KAPCTYIOMIEMCSI MACCHUBE.

Koppo3noHHbIe BOpPOHKH, WJIH BOPOHKH WH(HIBTPAIIMOHHOTO. |
MHQITI0AIIMOHHOTO PACTBOPEHUSI KaPCTYIONIMXCS MOPOJT B TTIOBEPXHOCTHOMH
yactu MaccuBa  (puc. 6),  pa3BHBAIOTCS MEJICHHO,  OOBIYHO  OT
OmoAneo0pa3HEIX A0 KOHYCOOOPa3HBIX ()OPM C MOTJIOMIAIOIINM [TOHOPOM
Ha 1He. B ciydae 3aKymopku moHopa

16



A -"‘__ A\ 7 i N “\\
Puc. 6. OcHOBHBIE TeHETHYECKHE THITBI BOPOHOK: 1 — KOppO3WMOHHAs,
2 — KOPPO3HOHHO-TIPOCaJ04Has, 3 — MpOBaJibHAsA B KOPEHHOH IMOpoJE,
4 — cybhho3HMOHHO-TTPOBANIbHAS TPH HATMYMKA B KPOBJIE KapCTyrOIIEHCs
MOPOIBI PHIXJIBIX OTIOKCHUH

HAa4YMHACTCS PETPECCHBHOE Pa3BUTHE BOPOHKH — IPEBpAICHHE €€ B
03€epo, 3a00aunBaHue, 3aN0JTHEHHE JCITIOBHEM.

Koppo3noHHO0-3p03HOHHBIE BOPOHKH 00pa3yloTcs B pe3ysibTare Kak
KOpPpO3uH, TaK W DOPO3WH HCYE3AIOIIMX B HUX BOJOTOKOB. B mepuozbl
BBICOKHX TIOJIOBO/IMI OOBIYHO 3aITOJTHSIOTCS BOJIOM.

Koppo3uoHHO-3p0O3MOHHBIC BOPOHKH, Ha JHE KOTOPBIX BBITEKAIOT
HAIlOpHBIC BOJABI B BUC BOCXO/AIIMX POJIHUKOB, BO3HUKAIOT MEIJICHHO, B
TEUCHHE JISCATKOB JIeT. Tak, BOPOHKA B OKPECTHOCTAX C. YcTh-Kuimepth
¢dbopmupyetcst Oonmee 10 mer. M3 Hee BBITEKaeT PONHUK, HAa3bIBAEMBIHA
3yeBCKHM, C PacxoJ0M BOJIBI 0KOJIO 12 ji/c W MuHepanu3anuei 2,6 /1. B
utone 1978 r. pasmepsl  BopoHkm coctaBisim  21x17,8x3,6 M. Ona

17



pacmmpsieTcss B pe3ysibTaTe OTCEAaHUsl CTEHOK IO TPEIIMHaM, OITOJI3aHUs
MOKPOBHBIX OTJIOXKEHUH U TOCIEYIONIEr0 BhIHOCA MaTEpUAa POJTHUKOM
3a ee mpenenbl. 30 okTa0psa 1983 r. Ha MpaBOM CKIIOHE IOJUHKH POJHHKA
Habmronanack HEryOoKast MpocaKa OKpyriaol GopMBlL.

KoppoznoHHo-TpocaovHbIe BOPOHKH BO3HHKAIOT B
pe3yibpTaTe MEIJICHHOTO MIpoCenaHus (mporubanms) TTOKPOBHBIX
HEKapCTYIOIIUXCS OTJIOXKEHUH B TMOJOCTH, NPUYPOUYEHHBIE K KpOBIE
KapCTYIOIIUXCS MTOPO/I.

Kopposuonno-cyd¢o3rnoHHbIE BOPOHKH ABISIOTCS CIIEACTBHEM BBIHOCA
(cybdosnn) w© TOCHEmyOMIEr0 MPOCENaHUs PBHIXJIBIX  OTIOXKEHUI
HEOOJIBIION MOILITHOCTH B TPELIMHBI HJIH ITOJIOCTH B KPOBJIE KapCTYIOMINUXCS
MOPOJI.

[IpoBanbHBIE BOPOHKHM Da3IMYHBIX THIIOB OOpa3yloTcs IyTeM
OOpYyILIECHHUs CBOAOB TMOJIOCTEH, BO3HUKAIOMINX B KAPCTYIOIIUXCS MMOpPOJax
WIN TIEPEKPBIBAIONINX WX PHIXJIBIX OTIOXKECHUSX. [IpH HAMYHUU B KPOBIIE
MOJIOCTH CKaJlbHBIX IMOPOJ| (TIECUYAHMKOB, MEepreyieii, apruitiuTOB) MPOBAI
JUIMTENIbHOE BpEMs COXpaHsAET KpYThle OTBECHbIE CTeHKU. [Ipumepom
ABNSIETCS. TpoBall B OKpecTHOCTsX moc. Kopmon. Ecnm moxpoBHbIE
OTJIOKEHHUS] TPEIACTAaBIEHBl PBHIXJIBIMH TPYHTaMH, TIPOBalT  OBICTPO
SBOJIIOIMOHHUPYET OT KOJOAe00pa3Hoil popMel K darieoOpa3HOi BOPOHKE.
[Ipumepom sBnsieTcst bpexoBckuil npoBasn, KOTOpbI BO3HUK B 1953 r. kak
maxra TTyOMHOM 46 m (TomrepeyHUK 3x5 m), yKe B
1958 r. npeBpatuBIIasCsS B BOPOHKY THAMETPOM 25 M U IIyOuHO# 12,5 M.

[IpoBanel, oOpasyiommecss TpuU  OOpPYIIEHHH KPOBIM  TOJIOCTH,
(dopMHpYIOLICHCS B PBIXJIBIX IOKPOBHBIX OTIIOKEHUSX B PE3yJIbTaTe
BBHIHOCA TPYHTa MO TpEUIMHAM, KaHallaM B KapCTYIONIMCCS TOPOJIbI,
BCTPEYAIOTCS 4YacTO Ha Teppacax, TIJe IOKPOBHBIE OTJIOKEHHS
MpeACTaBIeHbl CYTJIMHKAMH, TIIMHAMH, TIECKaMu, TaJeYHUKaMu. BeposTHo,
K 3TOMY TUITy oTHOCUTCs Kumeprckmii mposan (aBryct 1949 r.) ma BTopoit
teppace p. ChUIBBI, TJe MOLIHOCTb OOBOJHEHHOTO B HIDKHEH YacTH
amoBust  mpeBblmaer 20 M. [lepBuuHble pasMepsl €ro  COCTaBIISLIIM
50,5x40,0x9,0 M (mo Bombl). CKBaXHHBI B palioHE NpOBaia BCKPBLIH
TOJIbKO HEOOJbIINE TOJOCTH, MpHUeM Ha riayouHe 90 M comepikariue
TaJbKy ypaabCKUX HOPOI.

KapCTOBLIe KOTJIOBUHBI — 3aMKHYTBIC ITOHMXXCHUA C MTOIICPEUYHUKOM OT
100—200m mo 1—3 kM u rirybuHOH Oosee 5—10 M KOPPO3UOHHOTO,
5PO3HMOHHO-KOPPO3HOHHOTO, MPOBAJILHOIO NpoHcXoxiaeHus. dopma ux B
IUTaHe OOBIYHO BBHITSAHYTAas WIH ClOXHasg. CKIOHBI W JHO KOTJIOBUH
OCJIO’)KHCHBI BOPOHKAMHM U IMOHOpaMH, B HEKOTOPBIX M3 HUX IMOTJIOIIAIOTCA
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HEOOJbIINE PEKH WM BpPEMEHHBIC IOTOKHM. B KapcTOBBIX paiioHax
[TepMckoli o0racTh HEpEeAKO BCTPEUAIOTCS KapCTOBBIC WM JPO3HOHHO-
KapCTOBBIC JIOTa, 3aMKHYTHIC, C HEPOBHBIM JTHOM WM UMECIOIIHE BUCSIUUC
YCThSI.

KapcroBbie aenpeccnn — MOHKEHHUSI C MOTEPEYHUKOM OT 1 — 3 1o
10 kM — OT/IMYAOTCS OT KOTJIOBUH TEM, 4YTO B HX (HhOPMHUPOBAHUH
OOJIBIIIYIO POJIb MTPAIOT SPO3UOHHEIE MPOIECCHI U MO0 TEHE3UCY OHM Yallle
BCEI0O SIBJISIOTCS 3PO3HOHHO-KAPCTOBBIMH. OHHU XapaKTePHbI JJIsi THIICOBO-
AQHTUPUTOBOIO KapcTta. Ha JHE HEKOTOPBIX M3 HUX BBIXOAST KapCTOBBIC
POITHUKY, paCIIONararoTcs KapcToBbIe o3epa [61].

OCOOEHHOCTBIO KApCTOBBIX PAMOHOB SIBISIOTCS HCYE3AIONINE PEKH.
Huxe MecT HMCUE3HOBEHMS IPOCICKUBAIOTCA CYXHE JOJUHBI, WU
cyxonoinbl. [lom3eMHbIE peKH BBIXOIAT Ha TMOBEPXHOCTh B BHUJE MOIIHBIX
ponHuKoB. PazHOOOpa3HbI KapcTOBBIE 03epa C aTMOC(EPHBIM, TOA3EMHBIM
(KapcTOBBIMH ~ BOJaMH) M  CMEIIAHHBIM, aTMOC(HEPHO-IIOA3EMHBIM,
nutanreM. Cpead HUX BCTPEYANOTCS KAk  IMOCTOSHHBIC, TaK U
MEPUOANYECKH HCUE3aIOIIHe.

MHOTOYHNCIIEHHBI TIeTephl. JTMHHSHITIME B 00JIacTH SBISIOTCS (MBS
(9750 m), Kuzenorckas Buamepckas (7600 m) u Kynrypckas (5600 m).
[IpeobagaroT ropu30HTAIBHBIE U HAKIOHHBIE TIETEPHI, PEXKE BCTPEUAIOTCS
BEPTHUKAJIBHEIE.

K ucropuu uzyuenus u paiionuposanus kapcta [lepmckoii obnactu

HUcropus nzyuenns xapcta [lepMckoii obmactu ocBeleHna B psige padbot
(46, 47, 95, 113, 131]. IlepBbie cBeneHUsT O KapcTe MOSBHIMCH B Hadale
XVIII B. B Tpynax B. H. Tarumesa u B. 1. ['ennnna. bonbmmoit Bkiag B
m3ydenne kapcra BHecon H. 1L PerakoB w MW. U. Jlemexwn (BTOpas
mosmoBua XVl B.),m. Kurrape, E. C.®emopor (XIX B.),
A. A. lllItyken6epr, B. A. BapcanodbseBa (wauanio XX B.). B coBerckuit
MepHo KapCT HCCIENOBAIICS B CBSI3M C T'€OJOTHUYECKUMHU H3BICKAHUSIMU
(M. B. Kpyrnoe, H. Il. I'epacumoB u E. 1. Tuxsunckas, M. C. ['ypeBud,
E. A.IletpoBa), pa3paborkoii KwuzemoBckoro yrompHOrOo Oaccelina

(A. A. Bacuinbes, I1. C. lllewnn, B. Il. TeObeHbKOB,
I1. I1. 3ab6apunckuii, M. C. Kenmbmanckuidi ©  Jp.), THAPOTEXHUIECCKUM,
TpaxJTaHCKHUM, MPOMBIIUICHHBIM, JIOPO’KHBIM CTPOUTEILCTBOM,

MPOCKTHPOBAHUEM JIMHUI dIIEKTporepeiad, HeTe- ¥ ra30npoBOIOB.
B 1933 r. B 1. Ku3sene npoxoauia kapcToBass KOH()EPEHIIUsA, Ha KOTOPOK
paccMaTpUBAIMCh BOIPOCHL Pa3paboTku KH3emoBCKOTO MECTOPOMXKIACHUS
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KaMEHHOTO YIJIS MO/ 3aKapCTOBaHHBIMH M3BECTHSAKaMH. BoJbIoii BKiIaz B
U3yuyeHHe KapcTa BHecau YyueHble Ilepmckoro yHuBepcurera. Ilo
WHHULUATHBE YHUBEpCUTETAa M €ro EcTecTBEeHHOHayYyHOrO HWHCTUTYTa B
suBape 1947 r.B 1. Ilepmun Obima co3BaHa KapcToBash KOH(eEpeHUHMs, B
pabore  KOTOpOH  MNPHHAIM  ydacTHe KAk  IEPMCKHE  y4YCHBIE
(FO. M. Abpamoruy, B. JI. Anponos, O. H. banep, II. H. YUupBuHckwuii,
J. . XapuToHOB), TaK ¥ CHEUUANUCTBHl W3 JAPYTHX DPETHOHOB CTPaHBI
(H.JI. I'Bo3menkun. B. H. Tomopuer, J[I. M. [I3euc-JIuToBckuid,
H. B. Poguonos, [I. B. Pepkuko, [l. C. CoxonoB, H. WM. Touctuxux,
JI. . MapyamBsunu u ap.). Bo BCTYIIUTEIILHOM JOKIIazne
I'. A. MakcuMoBHY yKa3ajdl Ha HEOOXOIMMOCTh pa3BUTHS HAYKH O
KapcTe — KapCTOBEACHUS MM KapCTOJIOIUH, ONPENCIINI €€ COAEpKaHUE U
OCHOBHBIE ITyTH Pa3BUTHAL.

C 1952 r. cucremarnueckoe WCCICIOBAaHUE KapcTa OCYIIECTBILIIOT
corpyaHuku KyHrypckoro cranmoHapa YpajlbCKOIO HAy4yHOIO IEHTpa
(cetiuac — otnenennsas) AH Poccum (B. C.Jlykun, E.II. Hopodees,
10. A. ExoB, A. B. Typbiuen). /locTaTouHO MHOTO BHHMaHHUS KapcTy
VACISIIOT aBTOPBI OTYETOB TI0 THUAPOTEOJIOTHYECKUM CheMKaM MacmTada
1:200000 Boctrounoii wactu [lepmckoit obmactu (E. A. BoGpos,
E. A. Uxonnuxos, A. I'. Menexos, B. 1. MomxkoBckuii, A. M. OCKOTCKUI,
B. A. Ilonosries, A. B. Pesun u np.).

B 1964 r. no unnnmartuse I'. A. MakcumoBuya oprann3oBad UHCTUTYT
KapCTOBENCHHUS W CIEJICOJIOTHH, OCHOBHASl JEATEIIBHOCTH KOTOPOTO
3aKJII0YaeTCsl B KOOpAMHAIMK padoT MO KapCcTy, OpraHu3aluy COBELIaHUH,
n3gannn  cOopuukoB  (ITemeper. 1961 — 1990 rr. Bem.  1—22;
Iunporeonorust u kapcrosenenue. 1962— 1987. Bem. 1—10) u xHUT 110
KapCTOBOH TeMaTHKe.

Kapcr ITepmckoii o0macTi ocBelleH B MHOTOYHCIICHHBIX TyOTUKAIHSIX.
Emy mnocesamenst muccepranmu K. A. I'opGynosoii, K. I'. Bytsipuno#,
II. 4. SIxosenko, I'.B. beastiokoBa, P.B. fAmenxo, IO. A. ExoBa,
I'. H. ITanapunoii, A. B. Typsruesa, JI. B. Ileuepkunoit, B. II. Koctapesa
u  gp. CrenuanbHble  BONPOCHI  3aTPOHYTHI B JHCCEpTalMsIX
JI. A. lllmmanoBCKOTO, . C. CrenaHogna, E. A. UxonHnkoBa,
U. A. Tleuepkuna, A. U. Ileuepkuna.

B 1990 r. cocTaBnena kapTa KapcTyomuxcs nopoa u kapera Ilepmckoit
obnmactu (macmrad 1:500000) mom pykoBoactBoMm K. A. ['opOyHOBOA.
OcHoOBOH 1A Hee mochmyXmia |eonormdeckas kapra Ypama macmrada
1:500000, uznannas B 1979 r. non penaxmueit U. JI. Coboiesa.

Pa3Burtne kapcra npenonpenenseTcd HaIMYHEM KapCTYIOLUIUXCS MOPO/,
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HX COCTaBOM, CTENEHBIO MPOHUIIAEMOCTH U YCIOBUSMH 3aJ€TaHUs B 30HE
aKTUBHOTO BojooOMmeHa. Ilpeamonaras eAMHCTBO  I€0JIOTMYECKON
CTPYKTYpHI U hopM penbeda, pan asropos [109, 110, 113, 116, 120, 121]
HCIONB3YIOT CJENYIOIINE TAaKCOHBl palOHMPOBAHHMA: KapcToBas CTpPaHa,
MIPOBHUHITUSA, 00J1acTh, paiioH. [Ipu ApoOHOM pallOHUPOBAHWH B TIpeaesiax
paiioHOB BBIIEISIOT KAPCTOBBIC YUACTKH U TIOJIA.

I'. A. Makcumosud [109] otHocun Tepputopuio Ilepmckoii oOnact K
JBYM KapCTOBBIM cTpaHaM: Ypaneckoi u Bocrouno-EBponeiickoi,
COOTBETCTBYIOLTUM TUTAaHETaPHBIM TEOCTPYKTypam. Crpanbl
MOIpa3AesAoTCs Ha MIPOBUHIINHN — T'€OCTPYKTYPBI MEHBIIETO
MacmTada — U 00JIaCTH — YaCTH 3TUX FE€OCTPYKTYP, B CTPOSHHH KOTOPBIX
MPUHAMAIOT YyYacThe KapcTyIOIIUecs TMOpOoAbl. ABTOPHI 32 OCHOBHYIO
CAVHUIy pallOHUpOBaHWS TPUHUMAIOT KapCTOBBI pailoH. PailoHEI
NPUYPOYCHBl K KPYNHBIM MM CPEAHUM CTPYKTypaM (10 Kiaccu(UKaLUH
reosnioros [lepMmHUIINHedTH), TAe pa3BHTB KapCTYIOIIUECS TOPOJIBI,
Hanpumep, kK ConukaMmckol nemnpeccud, BepxHernedopckoil BHaauHE,
Kcenodonrorcko-Konsunckoit, KocbBrHCKO-UyCOBCKOM CEITOBUHAM.

B rpaHnnax KapcTOBBIX PalOHOB BBISBISIFOTCS KapCTOBBIE YHaCTKH —
9T0 TeoMopdosToruuecKu 060CO0ICHHBIE 3aKaPCTOBAHHBIC YaCTH KPYITHBIX
WIA CpPEJHUX CTPYKTYp U MEJKHE CTPYKTYpbl. YYacTKH BKJIIOYAIOT
KapCTOBBIE MOJISA, T. €. IJIOIIAAH, OXBau€HHbIE NETAJIbHON CHEMKOH, IUIs
KOTOPBIX COCTaBJICHBI KPYITHOMACHITAOHbIE IUIAHBI KapcTOBBIX (HOpM, H
3aKapCTOBaHHbIE IUIOMIAJKH, 30HBI, TA€ MPOBOAWINCH HHKXEHEPHO-
TCOJIOTUYECKUE M3BICKAHMUS C LEJIbI0 YCTAaHOBJICHHS KATErOPHUHM UX
YCTOMYMBOCTH W  pa3pabOTKH MPOTUBOKAPCTOBBIX MEPONPHUSITHN IS
Pa3IMYHBIX BUIOB CTPOUTEIHCTBA.

B Ilepmckoit o6mactu cBeime 500 kapcToBbIX mnemmep. bonpmas 3acioyra
B UX OTKPHITMM U KapTUPOBAHUHM NPHUHAUICKUT CIIEIE0JIOTaM TOpPOJOB
Ilepmu, ExarepunOypra, bepesnuxoB, Kwnzena, AnekcaHnposcka,
obveauHeHHEIM B 1990T.B Accommamuio creneonoroB  Ypama. B
1988 r. C. B. Banynckuii, C. C. EBnokumoB, B. B. PognonoB 0600mmmm
pe3ybTaThl CHEJICONOTHIYECKUX HCCIEeIOBAHUU B PYKOMHCHOW paboTe
«[lemepsr  Ilepmckoit  obmactu». B 1990 T. u3man  mpekpacHO
WILTIOCTpUPOBaHHEIN  (poToamsbom «KyHrypckas JlemsHas memepa»
(JI. . Beticman, E. I1. Jlopodees, B. H. Auapeituyk, A. b. boOpoB).
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KAPCTOBBIE PAI‘/JIOHLIVBOC]:OLIHOI?'I OKPAMHBI BOCTOYHO-
EBPOIIEMCKOU TNIATPOPMbI
N ITPUJIET'AIOIIUX YACTEUN IIPEAYPAJIbCKOI'O ITPOT'UBA

B aT0i1 00mmpHOA 067aCTH 3aKapCTOBAaHBI IIPEUMYITICCTBEHHO THIICHI,
aHTUAPUTHI,  IEPEeCiIauBaIOLIMECs MAJIOMOLIHBIMU ~ H3BECTHSIKAMU U
JOJIOMHTaMHU HUPEHCKOTO TOPU30HTA, B MEHBIIIEH CTENIEHN — HU3BECTHAKH U
JIOJIOMHUTHI  (DHJIMITIIOBCKOTO TOPH30HTa KYHTYPCKOTO spyca, a TaKxke
W3BECTHSAKH apTUHCKOTO spyca HrvkHeH mnepmu, B KceHodoHTOBCKOM
KapcTOBOM paiioHe — Oonee JApeBHHE KapOOHATHbIE IOPOIBI HIKHEH
nepMd ©  KapOOHA MECTaMH  KapCTYIOTCS — IUIMTYaTble  W3BECTHAKH
ConukaMcKOro ropu3oHTa ypuMckoro sipyca BepxHel nepMu. XapaKkTepHa
MPUYPOYEHHOCTh KapcTa K KpPYHHBIM M CPEIHUM IOJIOXKHUTEIbHBIM
ctpykrypam: KcenodhoHtoBo-KonBuHCKON CemIOBHHE, OCIOXHEHHOM
Kcenodonrorckum, Bimkanxunckum u Konpuackum Basiamu; KocbBHHCKO-
UycoBckoil  CeUIOBMHE €  BaloOOpa3HBIMH  30HaMu, Y (PUMCKOI
MakpoOpaxHaHTUKIMHAIK. BplieleHHble NATh KapCTOBBIX palOHOB
3aHUMAlOT B OCHOBHOM IJIaT()OpMEHHbIE CTPYKTYphl M YaCTHYHO
mpuiieraommye K HUM ydacTku [Ipemypanbsckoro mporuba, B Ipenenax
KOTOPBIX (hopMHUpOBaHHE KAPCTOBBIX BOA M KapCTOOOPa30BaHUE CBSA3AHBI C
1atopmoi.

KcenodoHntoBckuid  paiioH  NPEUMYIIECTBEHHO  THIICOBOTO |
KapOOHATHOTO KapcTa

Paiion 3aHmMaer OacceifH cpemHero W BepxHero TedeHus: p. [[mibBsl,
neBoro nputoka p. Kamsl, Mexaypeuse Buxauxu u byOwina u nanee Ha
BOCTOK — y4acTOK, puMbIKaronuii k p. Konse (puc. 7).

I'eosioruyeckue ycjaoBusi kapcroodpazoBanus. PaiioH npuypoyeH K
KcenodonroBo-KonBHHCKOMY Bally, KOTOPBIH HaXOAWTCS B IMpelenax
KPYIHON  CTPYKTYpHl — CEJUIOBUHBI  OJHOMMEHHOTO Ha3BaHusA. Ban
OCJIO)KHEH KYIIOJIOBUIHBIMHU HNOTHATUSAMMU: Kcenohonrosckum,
Bmwxanxuackum 1 Koneuackum. KcenodortoBo-KonBuHCcKas cemioBrHa
pasnenser [penypanbckuii nporu6 Ha BepxHeneuopckyro nu COIMKaMCKYIO
BITAJIHBEI.

HauOonee npeBHHME W3BECTHSAKH, MEPIeJIM, JOJIOMUTBl BEPXHETO
nporepo3ost  (BepxHMH  pudel) crmaraloT  sIpo  TOAHATHUS Y
1. Kcenodonrora. Ilaneosoiickass rpymnma MpeACTaBICHA CpPEIHHM U
BEPXHUM OTZAENaMH KapOOHa M HIDKHUM OTaAenoM nepmu. [l xapOona
XapakTepeH KapOOHATHBIH THIT paspesa (M3BECTHSKH,
JOJIOMUTU3UPOBAaHHBIE W3BECTHAKH; JOJOMUTHI, Meprenu). B  HikHem
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MOIBSIPyCe MOCKOBCKOTO ~ Apyca  CpeAHero  kapOoHa  JTOJIOMHTEI,
HepecilauBaroIuecs c U3BECTHAKAMU, J0JIOMUTU3UPOBAaHHBIMU
W3BECTHAKAMHU U MEPreiisiMHU, COAEp)KAaT THIIC M AHTHAPHUT. ACCENBCKHHY,
CaKMapCKMH M apTUHCKHUH spychl HIDKHErO OTAeNa IMEpMH COCTOST
IIPEUMYIIECTBEHHO W3 HM3BECTHSIKOB, JOJOMHTOB, OJOMUTH3UPOBAHHBIX
U3BECTHAKOB, Y4acTKaMM — OKpeMHeJsblX. KyHrypckuil spyc BKiIrouaer
(WIIMIMOBCKUHA TOPHU30HT, MPEICTAaBISIOMNN CcOOOH mepecianBaHue
KapOOHATOB W CyJab(haTOB, M HMPEHCKUH TOPU3OHT, OTINYAMOIIUNCS
npeobiaganreM cynb(aToB (aHTUAPHUTHI, TUIICH C TIPOCIOSMH JIOJIOMUTA H
TJIMHBI, JOJOMMTBI, JIOJIOMUTH3MPOBaHHbIE WU3BeCTHAKU). CynbdaTHbie
OTJIOKCHHUSI BBIXOJAAT Ma TOBEPXHOCTH HAa KPBUIbSAX U NEPUKIMHAIBHBIX
norpykeHusx ocu KceHoponroBo-KonBruHckoro Bana.

K ceBepo-BocTOKy ¥ I0ro-zamagy HIDKHEIIEPMCKHE  OTIIOXKECHHS
MOTPY’KAIOTCA U MEepeKpbIBAlOTCST CONMKAMCKUM TOPU30HTOM Y()HUMCKOTO
spyca BEpXHEro OTAeNla NMepMH, i1 KOTOPOro XapakTepHBI Ba THIIA
paspesa: KapOOHATHBIA (Mepreiy, M3BECTHSKH, JOJOMHUTHI C MPOCIOSMH
INIMH W aJeBPOJMTOB) W TEPPUTCHHBIN (IepeciiauBaHue IECYaAHHUKOB,
QJIEBPOJIUTOB,  aprujUIMTOB U Mepreneil). IlokpoBHBIE — OTJIOKEHHSA
MIPEJICTaBIEeHbl AJUTIOBHAJIBHO-IEIIOBUANBIBIMY (TJIUHBI, IECKH, TPaBUITHO-
raJleYHUKOBbIE  OTJIOXKEHHS), 03€pHO-OOJOTHBIMH  (TJIMHBI,  IIECKH,
3aropdoBaHHBIE TIMHBL, TOpP(), TIAMUAIGHBIMHA (TJIWUHBI, CYTJIHHKH C
IpecBoii, IeOHeM u BajdyHaMH) H (DIIOBHOTISIHATBHBEIMU (TIECKH C
BKITIOUCHUSIMH TPaBUsI U TAITBKH).

I'maporeosiorudyeckne yciaoBusi. TeppuTopuss KapcTOBOro paiioHa
otHocutcst kK KeenogontoBo-KonBruHCKON THaporeogornyeckoil o0nacTu
[155, 169]. K d4erBepTHUHOMY KOMIUIEKCY TNPUYPOUYEHBI BOJIOHOCHBIE
TOPHU30HTHI QJUTIOBHAJIbHBIX, ALTIOBHATIBHO-03EPHBIX u
(IIOBHOIIISIIMAIBHBIX OTIOXKEHUH. Pa3BuTHe KapcTa CBsI3aHO B OCHOBHOM
C KYHTYPCKAM KapOOHATHO-CYlb(aTHBIM BOAOHOCHBIM KOMILIEKCOM
HUPEHCKOr0 TOPU30HTA MOIIHOCTh CyJIb(aTHBIX Mayek cocTarisieT oT 20 1o
180 m, kapbonaTHbix — 2—10 M. B cocraBe komIuiekca mpeoOsIaaaroT
AHTUJPUTHI U THUIICHI, TOJYMHEHHOE 3HAYEHHE HMEIOT NPOCIOU U MAuyKH
JTIOJIOMHUTOB M MEpreen.

KapOonaTHo-cynb(aTHBIE TOPOBI BOJOHOCHBI TOJIBKO B BEPXHEH 4acTH
paspes3a B MecTax BBIXOJAa MX Ha MOBEPXHOCTh M YACTMYHO — B YCIOBHAX
3ajeranusi 1oja MasoMolnHeiMi ConnkamMckumu Tnoponamu. C riyOuHON
TPELIMHOBATOCTh YMEHBIACTCA JTMOO CTAHOBUTCS 3aKPBITOM, U CyIb(aThl
npuoOpeTaroT  polib HaJIeKHOTO  PETHOHAJIBHOTO BOZIOYIIODA.
TpemmHoBaTOCTh M 3aKapCTOBAHHOCTh BEpPXHEH YacTH paspesa KpaiiHe
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HeomHOponHA. Hapsimty ¢ CHJIBHO 3aKapCTOBaHHBIMH OOBOJHEHHBIMHU
BCTPEYAIOTCS © MOHOJIUTHBIC BOJIOYTIOPHBIE OJIOKH TTOPO/I.

e L e S S R S R L R

Al

24



i
['_“! it [”T’T‘i 12 i_;';_ﬂ Iz [ .
[‘:{“:I 16 rﬂq)._‘l 17 Ed"rﬁ 14 |..._;, | 19 Eﬂ 20
D/]:zf ‘,,/{f|22 bjzs [___,..-]24 “‘m ‘.q.*r

Puc. 7. Kcenodonrorckmii (Kc) n Bumepcknii (Bk) kapcToBBIE paiioHBL.

Kapcryromuecs  mopombl: | — HM3BECTHSIKH,  JOJOMHTBI; 2 — THIICHI,
AHTHJIPUTBHI.

Tonmm ¢ NOAYMHEHHOH pOJBI0 KAapCTYIOUIMXCS IOPOA: 3 — TEPPUTeHHO-
kapOoHaTHble moOpoabl CoONMKaMCKOro Tropu3oHTa ydumckoro spyca, 4 —
TeppUreHHO-KapOOHAaTHBIE TOPOJBI CHJIypa; 5 —KapcroBasi Opekuws; 6 —
HEKapCTYIOLTHECs MOPOIbI.

KapcToBbie (popMBI: 7 — BOPOHKM M KOTJIOBHHBI Ha Iiat¢opme u nporude (a),
B cKkiaggaTtod 3oHe (0), 8 — HOMepa momeif W YYacTKOB, 9 — KapCTOBBIE
nenpeccud, 10 — MynbIbl oceaHusl B palloHax COJIIHOTO Kapcera, 1 —CyXoIoJIsl,
12 — nemepsr.

KapcroBele  pogHuKu: 13 — HucXoAsMImME W BOCXOJSIIHE; 14 —
TUIpoKapOOHATHBIE C MHUHEpajdm3anued Bonsl MeHee 1 r/m, 15 — rumpokap-
OonatHo-cynbdarHeie (MeHee 1), 16 — cymbdarusie (1—3), 17 — xnopuansie
(menee 1), 18 — runpokapbonaTHo-xs0puaAHbIe (MeHee 1), 19 — xnopunabie (1—
50).

I'panunpr: 20 — crpaturpaduueckne, 21 — nporuba, 22 — KpYIHBIX
TEKTOHMYECKUX CTPYKTYpP, COJIGHOCHOTO OacceiiHa, 23 — KapCTOBBIX pPaHO-HOB;
24 — HanBury, 25 — UHIEKCHI KapcToBbIX paiioHoB (1o K. A. T'opGyHOBOIH)

Ha Bogopazmenax pek IluneBel u Bumepku, ITunsBel u Buxanxu
KYHTYpPCKHE OTJIOKEHHs, BCKDBITBIE JpO3UEH, B 30HE aKTHBHOTO
BOOOOMEHA TMOJBEpKEHbl HMHTEHCUBHOMY KapcTy. [lomzemHble BOIBI
JBIDKYTCSL TI0 CETH pPa300LICHHBIX KApCTOBBIX TIOJIOCTEH, KAaHAJIOB H
TpemuH. YPOBEHb KApCTOBBIX BOJA CHW)KA€TCS B  HANpaBICHUU
npenupytommx ux pek (Bumepka, BbyObui, Bmxamxa u gp.). Ha
BOJIOpa3ieniax ero MPEBHIIICHUE Hall OCHOBHBIMU JApeHaMu qocturaeT 90 M.
Bopl 31ech Oe3HanopHbIE.

Huxe OCHOBHBIX JApeH UM B YCIOBUSX 3alleTaHUsl KyHT'YpCKOTO
KapOOHaTHO-Cynb(aTHOrO  KOMIUIEKCa  [oj ~ Oojee  MOJIOABIMH
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OTJIIOKEHUSIMH HMHTCHCHBHOCTh KapcTa CHIDKAeTCs, 4YTO CBS3aHO C
YMEHBIIEHUEM CKOPOCTU ABMXKEHHS HMOJ3EMHBIX BOJ M HACBILIEHUEM HX
cynbparamu. TpemmHOBaTOCTH M ciabas KaBEPHOZHOCTb  IOPON
pacnpocTpaHeHbl HIKE KPOBIM KOMIUIeKca Ha riryouny ot 20 1o 200 m.

KapcroBble U TpeIMHHO-KapCTOBbIE BOJIbI UMEIOT CYyJIb(paTHBIH COCTAB
U TOBBIIICHHYIO MHHEpANIU3alnio. B 30He aKTUBHOTO BOZOOOMEHA 3TO
rHIpoKapOOHaTHO-Cynb(aTHBE M Cyiab(aTHbIE BOIBI C MUHEpAIH3aLlUeH
1,0—2,0 /1, B 30HE 3aTPyAHEHHOTO0 BOJO0OOMEHA MUHEpPATH3ALIMSI
Bo3pactaer Jio 3,0 /.

Kynrypckuit KapOOHATHO-CYNb(aTHBIH KOMILJIEKC UTaeTCS
aTMOC(EPHBIMH OCagKaMH, KOTOpble HMHOWIBTPYIOTCS Ha IUIOLIagH €ro
paclpocTpaHeHUs] WM 4Yepe3 TOJIIY MOKPOBHBIX UYETBEPTHYHBIX U
ConukamMckux oTioxeHUH. IlogBemeHHbIE MOBEPXHOCTHBIE BOJOTOKH,
PAcCIONIOKEHHBIE BBINIE TPEIIMHHO-KAPCTOBBIX BOJ, TaKKE MOTYT OBITH
OJIHUM W3 UCTOUYHUKOB MTUTAHMUSL.

BomonocHas 30Ha  TPEIIMHOBATOCTH  KapOOHATHBIX  OTJIIOXKEHUH
CpeaHero kapOOHa — apTUHCKOTO apyca XapaKTepU3yeTCs
C1a0OMHUHEPaTN30BaHHBIME  BOJaMH. Pasrpy3ka BOJX  OCYIIECTBIISIETCS
ponHukoM Ha mpaBoM Oepery p. Komeel, Ha 1,5 kM ceBepo-3amnaaHee
1. boOwika, y mogomBel ckitona. [ebut ero okomno 120 11/c, MUHEpanIn3anus
Boasl 0,3 1/11.

KapcroBsle siBienusi. Kapct otHocuTes K cynb(haTHOMY B THIICaX M
AQHTUIPUTAX TPEUMYIIECTBEHHO HPEHCKOTO TOPU30HTA KYHTYPCKOTO sipyca
n KapOOHAaTHOMY B M3BECTHSKAaX M [OJOMUTAaX CpeAHero KapOoHa —
HIKHEHN niepMu. 1o HATMUYUIO UM OTCYTCTBUIO ITIOKPOBHBIX OTJIOKEHUH OH
NPUHAAJICKUT K  Pa3iM4YHBIM  THNAM:  Y4acTKaMH — K  TOJIOMY,
MOJ3IIOBUAIEHOMY, TMOJAIIIOBHAIBHOMY U MOADIIOBHOIIISILIMATBHOMY,
MECTaMH — K 3aKpbITOMY (104 KOPEHHBIMH HEKapCTYIOIIUMHUCS WM
c1a00KapCTYHOIIUMUCS TTOPOJaMH).

[leprie mamnrble 0 Kapcte KceHO(GOHTOBCKOTO KapCTOBOTO paioHa
npuBeneHsl B reojoruueckux oryetax H. I'. Houna u H. B. Biagumupckoit
(1951r.). OHM OTMEHYarOT, YTO MECTHOCTh B paiioHe ia. KcenoponTOBa
npeacTaBisieT co00i HEBBICOKYIO Tpsiiy («IapMy»), BEITSHYTYIO C CEBEpO-
3amaja Ha I0T0-BOCTOK K . boOrika Ha p. Komse (puc. 7, 8). Boons foro-
3aMaJHOTO Kpas TPsabl MPOTArMBaeTcs 3a00J0YECHHAs MOJoca MIMPHHOM
1,5— 2 kM ¢ MHOTOYHCIICHHBIMU KapCTOBBIMU BOPOHKAMH U KOTJIOBUHAMU,
KOTOpasi  COOTBETCTBYET BBIXOAY Ha IIOBEPXHOCTh  CYiIb(aTHBIX
nopoa. KotnoBuHsl, gocturamponiye modrtd 1| KM B IONEPEYHHUKE, UMEIOT
OBaJIbHYIO, peXe — HempaBwibHyl0 ¢opmy. Kpymueiii mposad,
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Puc. 8. Kapcr meBoOepexbs

p. [lmmeBel: 1 — BOpOHKH W
KOTJIOBUHBI, 2 — HUCXOJSAIIUEC
U BOCXOJSIINE POTHUKU (10

JTAHHBIM ITepmckoi
reoJIOrOpa3BeIOuHON
SKCIETULIAN)

pacronoxeH Ha 6 KM CeBEpO-BOCTOUHEE
1. Kybapu, Ha neBobepexne p. [IMIbBEL.

B cmiomHoOM  monoce  KapCcTOBBIX
BOPOHOK conaepKaTcst Kak
oOpa3oBaBIuecs HEIABHO,

oOnajaroonye KpyTbIMH CKJIOHAMH, TaK
U JpeBHUE, OKPYIJbIE B IJIAHE MOXOBBIE
bomora mo 100M B momepedYHHKE
(puc. 8). YacTo BCcTpedaroTCsi CIIOKHBIC
(cnBOGHHBIE, CTPOCHHBIE W  T. A.)
BOpOHKH. B ceBepo-3amagHOil yacTH
[ojoca  BOPOHOK  IIEPEXOJUT B
CIUIOLIHOE 0O0JI0TO, IO KOTOPOMY TE€YeT
p. 3epHa MOLIHOCTh YEeTBEPTUUHBIX
OTJIOKEHWH HAa  JaHHOM  Y4YacTKe
npesbimaer 40 M. K rory u roro-3anany

B COMMKaMCKUX KapOOHATHBIX
OTJIOKEHUSIX  OTMEYEHBl  HeOOoIbIIHe
BOPOHKH.

ITemepul. B paiione wu3BecTHB 4
Meuiepbl B U3BECTHSIKAX, CPEIU HHUX —
OlHA U3 NJIUHHEHIINX Ha Ypaie —
HuBbs. BmepBrle memepa  Oblia
ommcaHa H. I1. PEIXKKOBBIM,
nocetuBmM ee B 1770r. B XIX B.
CBEJICHHS O Hell cojepxarca B paboTrax
H. C.IlomoBa, B.M. Cesepruna, B.
Bepxa, X. Mozens, H. K. YUynuna, I1. 1.
Kporosa, ®. M. Ucrtomuna. B nauane
XX B. OHa OTIMCHIBACTCS

B. H. MamonToBeiM, II. Kanrepeseim, M. 5. KpuBomekoBsiM, B 06oiee
nosaaee Bpemst — A. I1. Hewaesim, I'. A. MakcumoBudem, P. b. PyGens,
1O. E. JlobanoBsiM u ap. [3, 64, 108, 131, 158, 173, 176]. Ilnan nemepst
obu1 coctasieH B 1949 r. B. C. JlykunbiM, B JanbHEHIIeM KapTHpOBaHHE

Nenepnl OCYIICCTBIIAIN

E. B. Sctpebor

[176], B./.Ilernop wu

10. A. KonsacankoB [173], E. B. AnexceeBa u B. f. Anekcunckuit [3],

A.T. Yuxumes [158].

B 1976—1983 1T. memepy HCCIEIOBAIM CIIENe0IoTH bepe3HnKOBCKOM
ropoackoii cneneocekuu. B 1979 r. umu Opiia 0OHapyeHa HOBas 4acTb

Nnenepnl MMPOTAKCHHOCTBIO

6570 m. Ha

COCTaBJICHHOM IIaHe

NPOTSHKEHHOCTB Temepsl nocturia 9720 m [146].
[Temepa pacnonoxxeHna Ha mpaBoM Oepety p. KomBel Ha 10 kM ceBepHee
r. Heipo6a. BxomHoe oTBepctue TpamenueBuHONH (Gopmbl (Bbicota 0,5,
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mpuHa 1,5 M) HaXOIUTCS B CKIIOHE, Ha BhIcOTe 90 M Ha/T yPOBHEM PEKH.
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Puc. 9. IIman nemeps! JluBbs (cheMKa crieneosioros T. bepesnukn, 1979—1983 r.;

Ilemepa mpeacTaBisieT cOO0H CEPHIO
rajepeil, BBITSHYTBIX C 3amaja Ha
BOCTOK Ha 1,3 kM, C
WHTCHCUBHBIM MEaHJPUPOBa-HUEM B
JIanpHel, 3amamHoi, uwactu (puc. 9).
Onn BEIpa0OTaHBI MTOTOKaMH,
MIOTJIONIABIIMMUCS B TIOHOPAX JIOTOB,
OKpYKaloIUX KapOOHATHBIN MacCcHB
C [oro-3amajga, ceBepa W 3amajga. B
HacTosIIIee BpeMs AKTHUBHBIX
BOJIOTOKOB B nemepe HeT.
Ilom3eMHblE 03€pa CBA3aHbI, IIO-
BUIUMOMY, C HWHQUIbTpAIMe U
KOHICHCaIueH BOJIBL. Camoe
0oJIbIIOE 03epO HAXOOUTCA B TPOTE
Connpa. OHO umeer uHY 96 M,
cpenHoo rayouny 1,5 M, miomansb
sepkana 180 m°. Hapsizy ¢ KpymHBIME

rporamMu — BetiaH. (50X9X8),
Heser  (50X14X15), I'Bo3menkoro
(50x20x15m), TexkToHNYeCKUH,
bepe3nnkoBckuit u ap. —
MHOTOUYUCIICHHBl Y3KHE U HU3KHE
MPOXOJbI, Ja3bl [146].

Ilemepa OTJINYACTCS

pasHooOpa3ueM HaTeuHBIX (OpM —
CTaJIAKTUTOB, CTAJarMHUTOB, KOJIOHH,

HACTCHHBIX HAIUTBIBOB, r'ypoB
(puc. 10). K  coxaneHuro, MHOTHE
HaTeuHble O00pa30BaHUs Pa3pyIICHBI
TypUCTaMH. B OoIBIIHX
rpoTax MHOTO 00BaJIbHBIX
OTJIOJKCHMH. ITo JaHHBIM
MHKPOKJIMMATHYECKUX HaOIIOICHHH,
B 3MMHEE W  JIeTHEe  BpeMs
TeMmreparypa BO3AyXa B Pa3HBIX

4yacTsAX Melepsl cocTaBiaser 3,8—
6,2 °C [146, 158]. 30Ha yCTOWYHMBBIX



TeMrneparyp HaumHaetcs B 90M ot Bxoma. Ilemepa Hacenena
JETy4MMH MBIIIAMH ~ HECKOJNIBKMX  BHIOB.  llemepa,  mMmeromas
MPUPOAOOXPAHHBIM CTATYC «IaMSITHUK NPHPOIBI», HyKAaeTcss B Oojee

Puc.10. Cranarmutelr  memepsl  JduBbs  (poto  JI. Cynrens,
A. lllupuHKHHA)

[TonasHunckuy paiioH MPENMYIIECTBEHHO THIICOBOTO U KapOOHATHO-
TUIICOBOTO KapcTa

Pation 3aHuMaeT 1eHTpalIbHYIO YacTh [lepmckoit obmactu. C 3anana oH
orpanmydeH KaMCkuM BOIOXpaHHMIHUIIEM, C fora — YyCOBCKHUM 3aJIMBOM, C
ceBepa U BocToka — Oacceitnamu J1oOpsiHku, BuiieBel 1 Yconku. CeBepo-
3amajHasi TpaHUIlA POXOAUT MO KOHTAKTY 3aKapcTOBaHHBIX COMMKaMCKHUX
MOpoJA C IICHIMHH CKHMH, CEBepHas M BOCTOYHAs MMEIOT CIOXHbBIE
OYepTaHHsA M ONpeAesatoTcs auTtonoruel mopon. CesepHee p. KocbBbI
pacnpoctpanern kapcT conu (CoiMkaMcKkuii KapcTOBBIN paifoH). Ha
BOCTOKE, B JIOJIMHAX MPABBIX MPUTOKOB BHUIbBBI U Y CONKH, Cynb(aTHbIE H
KapOOHaTHBIE TOPOABI 3aMEINAIOTCS TEPPUTCHHBIMM, Ha IUJIOMIAAH
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paCHpOCTpaHeHI/ISI KOTOPHIX KapCT HE POARIACTCA (pnc 11).

Puc. 11. Ilonasamuackuit (Iln) H HI/I)I(HCCLIJIBI/IHCKI/II/I (Hc) KapCTOBLIe
paiions! (o K. A. 'opbyHOBO#)
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HauGonee kpymHbIM 00O0OIIEHHWEM HCCICIOBAaHMNA 1O KapcTy JAaHHOMN
TeppUTOpUHU siBNiAeTCs KaHaunarckas jguccepramus K. I'. Byteipunoi
«['umncoBbIif kapceT neHTpanbHOl 4actu llepmckoit obmactm» (1968). Ha
OTIENBHBIX Yy4YacTKaxX TMPOU3BOAWINCH JeTanbHble cheMku [40, 58,
137]. mHOrOUNKCIIEHHBIE PabOTHI OCBAIIEHB KapCTy paiiona moc. ITomazHa
[18, 19, 105], mobepexuii Kamckoro Bomoxpamwiwmma [104, 135],
Oacceiiny HmwkHed KoceBer [21, 22], ruapoxumum [24, 25, 138],
moaA3eMHOMY Kapcety [54, 136].

leomoruueckue ycinoBusi KapcrooOpazoBaHus. PalioH mpuypodeH K
KocwBurncko-YycoBckoli celIoBUHE, 3aHUMAIONIEH 4acTh MIaT@opMbl, U
MPOCIIEKUBAETCS HAa BOCTOK B HampaBiieHHH lIpemypanbckoro mporuda.
CemnoBuHa OCJOKHEHAa Ha  3amajie MeKEBCKOW, a BOCTOYHEE —
KamenHomoxckoif  BalooOpasHBIMH  30HaMH, mTa (GOHE KOTOPBIX
BBICTISIIOTCS.  HEOONBIIUME  JIOKAJIhHBIE TOMHATHS. 30HAa aKTHBHOTO
BOJIOOOMEHA M KapcToOoOpa3oBaHMs CllaraeTcs MOPOJaMH  TEPMCKOM
CHUCTEMBI, IPCUMYIIECTBEHHO KYHT'YPCKOTO U Y(hUMCKOTO SPYCOB.

Kynrypckwii sipyc pacuineHseTcss Ha Ba TOPU30HTA: (PUITUN MOBCKUAN U
upeHCKUi. OUWINONOBCKUNA TOPU30HT B HWXKHEH YacTU COCTOUT U3
M3BECTHSAKA C BKIIOYCHMEM THIICA, B BEPXHEW dacTu mpeoliaiaroT
JIOJIOMHTHI, MECTAMH 3aTrUIICOBAaHHBIEC U KABEPHO3HBIE.

B upenckom ropuzonte BoaessitoT 7 nauek (puc. 3). Camas BepxHsis —
JTYHEXKCKas — Mavyka CJIOXKEHA THUIICOM  TOHKO3EPHHUCTBHIM, MECTAMHU
[JIMHUCTBIM ¢ BKITIOYCHHMSIMHA KPYITHBIX KPHUCTAJIJIOB IIPO3pavHOro rumca. B
HWKHEH 4acTH ee 3aJIeTal0T aHTHAPUTH MOITHOCTh TTAYKH YBEITNYHBAETCS C
40m Ha p.CeuBe 10 65M B paiione moc. [lomazna. Hiokenexamias
TIOWCKasi Mayka OeJoro HW3BECTHSAKA  HMMEET MOIIHOCTh  1—6 M.
Crnenmytomiast — JEeMHIKOBCKAs — Madka  aHTHIPUTOB C  MPOCIOSMHU
TIMHUCTOT'O JTOJIOMHTA M THIICA UMeeT MOIMHOCTh OT 17 M (1moc. IlomasHa)
ITo 47 m (c. Tonmy6siTa). OHa MOACTHIIACTCS SIKMHCKOW MAauyKOM MIHHHCTHIX,
OOJIUTOBBIX JTOJIOMHTOB, MECTAMH TIEPEXOIAIMNX B J{OIOMUTH3MPOBAHHEIE
MU3BECTHSKH C MPOCIOSIMU TJIMH MOIIHOCTBIO A0 15 M. IlamamHuHCckas
nayka NpPEJCTaBlieHA TUIICAMH M AHTHAPUTAMH C MPOXHWIKAMU TJIMH WU
JIOJIOMUTOB MOIIHOCThEO 15—33 M. HeBonuHCKas mavka COCTOUT U3
TIOJIOMHTOB, YaCTHUYHO 3aruTNICOBaHHBIX, MOIITHOCTh KOTOPBIX
yBEJIMYMBAETCA C 3amafa Ha BocToK oT 2 a0 30 M. B ocHoBanuu pazpesa
BBIJICIISICTCS JISASHO-TICIIEPCKasl TTaYKa FUIICOB U MAaCCUBHBIX aHTHJIPUTOB C
MIPOCIIOSIMHU JOJIOMHTA MOIITHOCTRIO JI0 66 M.
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Youmckuii  sgpyc npenactaBieH COTMKaMCKUM H  IIEIIMHHCKHUM
ropm3oHTamMu. B 3amamHoit wactm paiiona CoMMKaMCKHUH TOPHU30HT
claraercs — IUIMTYATBIMU  W3BECTHSIKAMU, MEPTEIsIMU,  JOJOMHUTAMH,
MeCYaHWKaMH, & B BOCTOYHOM, B OacceliHe p. BHibBBI — M3BECTHSIKaMH,
MIeCYaHUKaAMH, KOHTJIOMEpaTaMH, apruJINTaMH, JOJIOMHATAMH.
lemmvuHCKUET TOPWU3OHT (APTWUIATHI, AJICBPOJIUTHI C TIPOCIOSIMH U
JIMH3aMU TIeCYaHWKA W W3BECTHSKA) OOHAPYKUBAETCS B BHUJIEC HEOOIBIIHX
YYIaCTKOB.

B MecTax HWHTEHCHBHOTO COBPEMEHHOTO M JPEBHETO  KapcTa
pacnpocTpaHeHbl KapcTOBbIE OpeKYrH MOIMHOCTEIO 10 100 M u  gaxke
O0onee. B OCHOBHOM W3BECTHSKOBBIE U  JIOJIOMHUTOBBIE OpeKYHH
00pa30BaJIUCh B pPE3yJIbTAaTe BBIIICIAUMBAHUS TUIICOB M AHTHUIPUTOB U
MOCIIEAYIONIET0 00pYIIeHNsI KapOOHATHBIX IMOPOJI B KAPCTOBBIE MOJIOCTH.

UeTBepTHUUHBIC OTIOKEHHUS Pa3HOOOPA3HBI 10 COCTABY U T'€HE3UCY. DTO
AJUIIOBUANIBHBIE  CYTJIMHKH, CYIECH, II€CHYaHO-TPaBUMHBIN MaTepual,
DIOBUANIbHBIE ¥ JICTMIOBHANIBHBIE CYIJIMHKA W TJMHBI C OOJOMKaMHU
KOPEHHBIX TMOpOJ, TEeCKH C TpaBHeM H TalbKOH; OOJOTHBIE TOPQ,
TYMYCHUPOBAHHBIE TJIMHBI C THE3/IAMU TMECKA.

I'unporeonoruueckue ycnoBusi. K 30HEe akTUBHOrO BOJI0OOOMEHa, B
npeaenax KOTOpPOM MPOSBISETCS KapcT, MNPUYPOUEHBI YETBEPTUYHBIH,
mwemMUHCKUM, COJIMKaMCKUA M HMPEHCKUM BOJAOHOCHBIE TOPU30HTHL U
KOMIUIEKCHI. YEeTBEPTUYHBIM W IICHMIMUHEKUH BOJOHOCHBIE TOPU30HTHI
pa3BUTHl JIOKadbHO. bomee mupoko pacnpoctpaneH CoaukaMcKuit
KOMIUIEKC. BOMOHOCHBIMU ~ SABJIAIOTCSL ~ TPEUIMHOBATBHIE  W3BECTHSAKH,
MECYaHUKU, MEPTEITH, 3aJeraloliue Ha HE3aKapCTOBAHHBIX THUIICAX U
AQHTHAPUTAX HUPEHCKOro ropu3oHTa. Tam, rae ColuKaMCKHE OTIIOXKCHHS
3QJIETal0T BBILIE SPO3UOHHBIX BPE30B, A HIXKEIEKAUIUE THUICH U

AHTUAPUTHI CHIIBHO 3aKapCTOBAHbI, OTMEYAIOTCS] O€3BOIHBIE YUACTKH.
HpeHckuil BOJOHOCHBIM KOMIUIEKC pa3BUT B Mexaypeube Kambpl u
UycoBoii, B Oacceitnax pek [lonazuunckuit Box, IlonmazHa wu
MPaBOOEPEKHBIX MPUTOKOB p. UycoBOH. Y3KMMHU TOJIOCaMH TOPH30HT
BBIXOJUT B HIKHUX YacTsAX AOJIUH pek XoxjoBku, llemywa, KyxTeima.
Pasnuunas rmyOwHa  3aieraHWs  OTHOCHTENBHO  0Oas3mWca  dpo3uw,
HEOJIHOPOJIHAS TPELIUIIOBATOCTh U 3aKapCTOBAHHOCTh MPEHCKHUX T'HIICOB,
W3BECTHAKOB M JOJOMHTOB  OOYCIOBWIM WX  HEpaBHOMEPHYIO
00BotHEHHOCTh. CIutonIHasi OOBOJHEHHOCTh OTMEUYAETCsl B 30HE MOJIOpa
Kamckoro Bomoxpanmwiuina u noiauHax pek. Ha Bomopasmenax xapcToBbie
BOIBl MPHUYPOUEHBbl K OTPAHUYEHHBIM MO IUIOIIAAW TPELIMHOBATHIM
3aKapcTOBaHHBIM 30HaM. OCTaHLBl TUICA M AaHTHAPUTA KaK IPaBHUIIO
0e3BoaHbL. [To Mepe norpysxenus moj CoMMKaMCKUE OTIIOKCHUS UPSHCKHI

32



TOPHU30HT NPUOOPETAET POJIb PETMOHAIBHOTO BOJOYTIOPA.

KapcToBbie BOABI HMPEHCKUX OTIOKEHWUH THTAIOTCS MOKIEBBIMA U
TaJBIMU BOJIAMH, KOTOPBIE MOTJIOMIAIOTCS TPEIINHAMH MTOPOJI, BOPOHKAMHU U
KOTJIOBUHAMH. Ha HEeKOTOphIX y4yacTKax OHHM MOJIMUTHIBAIOTCS BOIAMHU
BeImenexamero CONMKaMCKOTO KOMIUIEKCA W PEYHBIMH  BOJAMH,
HampuMep, B AoiMHax pek MytHoi, Bermsansl, OcunoBku. KapcroBsie
BOIBl B THIICAX W aHTHAPUTAX OTIMYAIOTCS MHUHEpanu3auued no 3 1/7,
Cynb(aTHBIM COCTAaBOM M BBICOKOH IKECTKOCTHIO. B 30HE mommopa
BOJIOXPAHWIIMINA MHHEpAIH3aIUsl CHIDKaeTcs jo 1 r/m. B kapOoHaTHBIX
MavykKax Ha XOPOIIO MMPOMBITBIX yUacTKaxX coaepikarcs mpecHbie (o 0,5 /i)
THIPOKapOOHATHBIE BOIBI.

B paiione HabmromaroTcsi Bce BUABI Pa3rpy3KH KapCTOBBIX BOJ:
pOOHMKOBAs, cyOakBanbHAs Ha JHE 03€p W PEK, MOA3EMHAas — B JpPYyTHe
BOJIOHOCHBIE TOPU30HTHI, B YACTHOCTH, TPYHTOBBIE BOJIbI AJUTIOBHAIBHBIX
oTyio)KeHuil B gonuHax pek. I[lo manubiM B. M. MomIKOBCKOro U ApYrux,
JNCOUT POIHUKOB M3MEHSIET ¢s B OoJbImx npenenax, oT 0,01 1o 40 ji/c npu
XapakTepHbIX 3HaueHHsx 1—b5 yi/c. KapcToBele Boabl MUTalOT o03epa
[Tanam #auHckoe u bonbmioe B O3epHoii nempeccun, Kamenky, UepHoe,
benoe n Poronek, o3epo y a. Haymsara, Myrtaunckoe, Bonsgnoit I'ypran,
BosinoBckoe, CpenuenonasuuHckoe, Epemumno u apyrme [20, 21].
Munepanu3aius 03epHOi BoAbl Koseonercs ot 0,5 go 13,5 r/1, cocra ee
MPEUMYIIECTBEHHO CYiIb(aTHBIN, B OJHOM ciydae — XJopuaHbii. O3epa,
U3 KOTOPBIX BBITEKAIOT PYYbH C CyIb(ATHOH KECTKOW BOAOM, OTMEUCHHI B
nonuHax pek [lonasum, CuBkoBky, KyxTeiMa, 3a03epHOi.

KapcroBble BOABI NHUTAIOT pEKd TaMm, TAE 3PO3UEH BCKPBITHI
KapOOHATHBIEC MAYKH, KaK, HAPUMep, B HIDKHEM TeueHHH p. [TonasHel.

KapcrtoBbie saBnenusi. Ha tepputropun Ilosia3HUHCKOTO KapCTOBOTO
pationa K. I'. Byteipuna [23, 26] Beigenser 11 KapcTOBBIX Y4acTKOB 0O
wIomaaplo 4 ThIC. KM°, TpUYEeM Yy4acTKh |—7 pacrmoyiokeHbl Ha
mnatpopme, 8—11 —B npom6e (puc. 12). KpynHomacmtaOHON ChEMKOM
oxBaueHa miomans 106 km’, rie H3y4CHO 2674 xapcroBbie gopmel, 111
KapCTOBBIX 0O3€p, I/ICCJICI[OBaH XUMHYECKAN COCTaB BOJ MajbIX PeK, 03ep U
WCTOYHUKOB. M3 mOBepXHOCTHRIX (opM HambOoIee MHOTOYHCICHHBI
BOPOHKH, OBpard ¥ KOTJIOBHHBI, PEXKE BCTPEUAIOTCS KapCTOBHIE PBHI,
JIETIPECCUH U CyXHe pycia PeK, a U3 MOA3EMHBIX (JOPM — MEIIEpPHI.

Kapcryrorcss  mpeuMymiecTBEHHO — THIICOBO-aHTHIPHUTOBBIE — MAYKH
HUPEHCKOT0 TOPU30HTA, YEePEYIOLIHNecs] ¢ TOAYMHEHHBIMH KapOOHATHBIMU
(puc. 13). Ha mmardopme Hambojiee 3aKapcTOBambl CBOABI BajoB. B
nporude B KyHTYPCKOM Sipyce TOSIBISIOTCS 3aCOJIEHHBIE TOPOIBI M JIMH3HI
KaMEHHOM COJIM MOITHOCTHIO /10 40 M.
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Puc. 12. KapcroBele ydactku IlomasHHMHCKOTO KapcToBOro paiioHa: 1 —
rpaHuma mnporuda, 2 — TpaHWIBl y4YacTKOB, 3 — HOMEpa y4acTKoB: 1 —
onazuunackwii, 2 — Jlyrex ckuii, 3 — [AuBpuHCKO-KameHHOMOXKCKMA , 4 —
Apuackuii, 5 — Mamamanackuii, 6 — Kymikosckuii, 7 — UYycoBckoro mMsica,
8 — HmxHEKOCHEBUHCKIH, 9 — Tabopckuid, 10 — Tomy6sTckuid, 11—
Yconkunckwii (o K. I'. ByteipuHoit)

Ha Takux ywacTkax oTMmedaercs COJNSHOM KapcT. Bo3amoxHO pa3ButTHe
KapcTa B u3BecTHsIKax CONMKaMCKOr0 TOPU30HTA.

3aKapCTOBAaHHOCTh 3aBUCUT OT MOIMHOCTH M COCTaBa TOKPOBHBIX
orTinoxkeHud. Ha Ooublliel 4YacTH TEPPUTOPUU KAPCTYIOIIMECS ITOPOIBI
MOKPBITBI ~ YETBEPTHYHBIMH M TpemuHOoBaTbiIMH  COJIMKAMCKUMHU
pOpoIaMu, MOIITHOCTh KOTOPBIX YMEHBIIIAETCS B CBOJIaX MOAHATHI 10 20 M.
Ha cxnonax ponuH W BOAOXpaHWIHMIIA OHHM OTCYTCTBYIOT. Kapct
MPOSIBISICTCSI OOBIYHO IPY MOIHOCTY TIOKPOBHBIX OTJIOXEHUH He Ooiee
50—75 m.
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Puc. 13. T'eonornueckue ycioBust kapcrooOpazoBaHust B I[lomasHMHCKOM
KapCTOBOM paifoHe: 1 — IMIC, aHTHIPUT; 2 — M3BECTHSK, JOJOMUT, MEpPIelb;
3 — apruwuInT, NeCYaHHuK, KOHTIoMepaT; 4 — KapcToBas Opexdwsi, S — coib (1o
naHHbIM CBUIBHHCKOI IT'HAPOTe0JIOrHYeCKOH apTHH)

3akapcToBaHHbIE IUIOLIAAM O€IHBI ITOBEPXHOCTHBIMM BOJOTOKaMH. B
Kamckoe BomoxpaHuiMie BMaJacT TOJBKO OAWH IpuTokK — p. [lonasHa.
[Ipa Bble mpuTOKM UYyCOBCKOIO 3aJIiBa MaJOBOJHBI, @ HEKOTOPHIE M3 HHX
YaCTUYHO WJIN IOJIHOCTBIO TEPSAIOT BOJY B [IOHOPAX.

KapcToBble y4acTkH BKIIIOUAIOT KapCTOBBIE OIS [26].

[lonasHuHCKHMH  y4acTOK  3aHuUMaeT  JeBobOepexbe  Kamckoro
BOJOXpAHWIMIIA B OKPECTHOCTAX Tmoc. [lomasHa MOIIHOCTH THIICOBO-
aHTHAPUTOBOM TomM gocturaet 100 M u OGoJiee, a MOKPOBHBIE OTIOKCHUS
1100 OTCYTCTBYIOT, JIMOO HMMEIOT HE3HAYMUTENFHYIO TONIUHY (0T 1 110
20 m). Kapcr TunmuHO cynbdaTHbIH. 3HAuUTENbHAS MPUTIOJHITOCTh
TEPPUTOPUH HAJl MECTHBIM 0aznucoM 3po3u (10 125 M) U TpeImruHOBATOCTD
MOPOJ CIIOCOOCTBYIOT Pa3BUTHIO KapcTa.

OTmnnuuTensHas  4Yepra  ydacTKa — BBICOKAas  3aKapCTOBAaHHOCTh
(tab. 1). Cpeansist IOTHOCTH cocTaBIseT 60 KapcTOBBIX GOPM/KM, HO Ha
HEKOTOPBIX MUKpoOIUIomaakax oHa nocturaetr 500—1000. Ha miomaau
28,1 xM® 3akaprupoBaHa 1691 kapcroBas (opma, mpuuem 97% ux
IPUXOAUTCS Ha BOpOoHKH. Ha yuacTke BcTpedaroTcsi Kapphl, KapCTOBbIE
PBBI, KOTJIOBUHBI, OBparu, CyXhue peukU U o3epa. BbIIBIEHBI KapcTOBbIE
JeTIpeccu, 3aroJHEHHbIC OpEKYHEH.

JIyHeXCKUI y4acTOK MPUYPOUEH K CEBEPO-3alajHOMY IOrPYKEHUIO
IlonasHuHCKOrO  Baja,  I/I€ MOIIHOCTh  IOKPOBHBIX  OTJIOKEHHH
YBEIMYHBACTCA, A IIOTHOCTh KApPCTOBBIX (hopM cHmKaercs 10 10 Ha 1 kv,
K BocToky u ceBepy ot nmuHuM A. 'opbl — 1. Kitoun oHM nouTH BCcUe3atoT.
Kapct mnpeuMyilieCTBEHHO 3aKpbIThIM, peXe MOAIOBUANBHBIA U
3agepHoBaHHbIN. [IpeoOnagaroT mpocTble BOPOHKH W 3PO3HOHHO-
KapCTOBBIE OBparM C HCTOYHHKaMH, BBITEKAIOIUMHU K3 CONMKaMCKHX
OTIIOKEHUM.
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Tabumna 1

KapcTosie nosis ITos1a3HUHCKOTO KapCTOBOrO y4acTKa 1o
K. T. byteipuHoii [26]

[Mone (Ne Ha puc. 11 [Mnomans, | Kon-Bo | Cpeansis
KM dhopmM* | IITOTHOCTS,
d/rm?
Koncrantunosckoe (1)
3anajgHas 9acTh 3,40 348 102
BOCTOYHAsI 9aCTh 5,37 61 12
VY n. B. u H. Bagonras(2) 3,32 99 30
Moxogckoe (3) 11,30 877 77
B noc. [Tonasua (4) 3,96 196 49
V 1. B. Ilonasua (5) 0.50 42 84
Jonusst p. [Tonasuel u ee nmputokos (5) 0,21 10 48
[MpumMevanue. ¥ — KapcTOBBIC BOPOHKH, KOTJIIOBHHBI, OBParH
Tabuma 2

KapcroBbie yyacTku u nojst 3amagHoi yactu [lonazHuHCKOTO
KapCTOBOTO paiioHa [26]

YuyacTok ITone (Ne ma puc. 11) | ITmomr | Kon- | Cpemusist
ajib, BO | IUIOTHOCTH
kM’ | opm d/rm?

JlyHexckui Cesepnoe, HOxnoe (6) | 15,9 | 153 9,6
JIUBBUHCKO- HBanosckoe (7) 1,6 46 28.7
Kamennonoxckuit | Kpupnuckoe (8) 1,2 | 49 40,8
Jussunckoe (9) 10,5 | 116 11,0
SpuHCKHiA VY n. Apuno (10) — _ 0,3
cT. SpunHo — - 0,5
Tanamuacknii 3arockunckoe (11) 1,33 66 49,6
Kocoropckoe (12) 7,14 81 11,3
HlananauHckoe (13) | 2,12 11 5,2
MyTtHauHCcKoe (14) 3,00 36 12,0
KynukoBckuit ITenvkoBckoe (15) u| 3,9 48 12,3
Kymmkosckoe (16)
Uycosckoro Mrica (17) 36 850 23,6
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He peako Bcrpeuatorcsi ozepa ¢ aTrMocdepHbIM mHTaHHeM. CBEXHX
MpOBaJIOB HET. beper BoI0XpaHWIINIIA BBICOKUHM, CUIILHO 3aKap CTOBAHHBIM.
HeranbHas cbheMKa MOpou3BeleHa Ha Iuomaaun , 15,9 KMZ, rae
3aperucTpupoBaHbl 153 kapcToBbie GOpMEI (TadII. 2).

JvBbuHCKO-KaMEHHOMIOKCKUI y4acTOK NPUYpPOUYEH K CBOAY U IOTO-
3amagHoOMy Kpbuly KaMeHHOJO0XKCKOTo Bajla, OCJIO0XKHEHHOTO MEIKUMHU
cTpyktypamu. OH 3aHMMaeT OacCeiH BEPXHETO W CPEIAHEr0 TECUCHUS
p. Ilonasapl H GacceWHBI MPaBBIX MPUTOKOB p. UyCOBOH, MEKITY pEeKaMu
Tanuuein Ha 3amage U BernsgHOM Ha BOCTOKE. Y4YacTOK OTJIMYAETCS
3HAYUTENLHOW OOHaXXeHHOCThI0. KapcTroBeie (GOpMBI MPUYPOUYEHBI K
ocraHiaM  cyinb(datHeix  mopox. Pazmensrommpe  wx  gempeccuw,
3aMoJIHeHHbIe Opekuuneii MomHoCcThI0 10 100 M U Oosiee, 3aHUMAIOT B
penbede BO3BBHIIEHHOE monoxenne. Ha uromamu 13,3 kM’ ormcansl 211
BOPOHOK, OKojio 20 oBparoB M  KOTJIOBHH, JENpeccus C
MMOI3eMHONPOTOYHBIM 03. CpenHEenoIa3HUHCKUM, KapCTOBBIE IOJIHHBI U
mora. Ha Bcex amemeHTax penbeda BcTpedaroTcs mpoaibl. Ha ydactke
W3y4YeHBI TPH KapCTOBBIX MO (TadI. 2).

Jonuapl HEOONBIIMX pPEK TUIMUYHO KapCTOBBIC: CyXHE pycia
XapakTepHbl Il BepxoBbeB b. u M. Kpusoit, b. u m. JluBbeii, mpuTOKOB
[Tonazuel u Betnsnel.

SpuHCKHI ~ y4yacTOK  COOTBETCTBYET  CEBEPHOMY  IOTPYKEHHUIO
KameHnHOmOXCKOTO Bajia, OCIIOKHEHHOTO PAIOM JIOKATBHBIX CTPYKTYp. OH
3aHUMaeT Mexaypeube npuTokoB Kamel, Kocessl u UycoBoil. Ha 3amane
Y4acTOK OTPaHWYCH MEPHINOHAIBHBIM OT pe3koM p. JloOpsHKH, Ha
BOCTOKE T'paHMIIa YCIOBHO NMPOBOJHUTCA 1O BOAOpa3ieny pek BuibBbI u
JoOpsaku. Teppuropus 3HAYUTENBFHO MPUIOIHATA U CHIIBHO pacuieHeHa
SPO3MOHHON ceThio. bombmas MonrHOCTh (10 50 M 1 Oonee) TIMHUCTHIX U
CYTJIMHHUCTBIX TIOKPOBHBIX OTJIOXEHUH HEONaronpusTHa [UIsl Pa3BUTHS
kapcta. KapcToBbie (hopMbl IPUYPOUYCHBI K CBOJAM HEOOJIBIINX MOIHATHH
U HEKOTOpbIM nonuHaMm pek (Spwna, Tamas). [IpeoOmagaroT BOPOHKH,
BCTPEUAIOTCS DPO3MOHHO-KAPCTOBBIE OBpard W HEOONbIIHE o03epa C
aTMoc(epHbIM MUTaHUueM. VX cpefHss IJIOTHOCTh Y JIEPEBHH U CTAHIUH
Spuno e npesbimaer 0,5 ra 1 kv’. Hammane 06BabHO-KapCTOBBIX TIOPOST
MOIIHOCTBIO 70 50 M CBUAETENBCTBYET O IPEBHOCTH KapcTa. HoBbIX
MPOBAJIOB Ha y4acTKe He oOHapyxeHo. KapcToBble (opMbI MCuUe3aioT B
HalpaBJieHUH Ha CEBEepO-3alaj] COOTBETCTBEHHO YBEIWYEHHIO MOIHOCTH
[JIMHUCTBIX YETBEPTUUYHBIX U TePpUTreHHBIX CONMKAMCKHUX OTJIOXKEHUH IO
70 M.
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[[ManamHUHCKWUE ~ y4acTOK  3aHUMAeT  MNPaBOOEPEKHYI  4YacTh
UycoBckoro 3ammBa Kamckoro BomoxpaHwiuiia. 31meck B UycoByro
BmanalT peku Bernsna, Mythas, Tanas, [lanamnas u benosckas.
VY4acTKy COOTBETCTBYET CBOJI U IOTO-BOCTOYHOE KpblIo KameHHom0kCKOTO
Banma, ocnoxHeHHbIe IllamamHauWHCKOW OpaxwaHTHKIMHAIBIO. KapcT
MPENMYIIECTBEHHO CYNb(ATHBINA, MO MEpEe yAANeHUS OT BOJOXPAHMIIHINA
nepexoasmuidi B kapOoHaTHO cynbgaTHbelii. B cBome Kamennonoxxckoro
BaJla, CyJAs IO CKBaXuHaM y p.UycoBOMl M B HM30BBSAX €€ IPUTOKA
BeTisiHbl, UpeH CKUii TOPU30HT 3aMellieH KapcTOoBO# Opexdnei, MOIITHOCTh
KoTopoii gocturaet 45—~60 m.

CynbdaTHble MaYKH HPEHCKOTO TOPU30HTA OOHAKEHBI B OEPETrOBBIX
oOpbIBax  BojoxpaHwiuma. [lopoasl CHUIIBHO — TpPENIMHOBATBHI,  YTO
CHOCOOCTBYET OTCEJAaHHMIO CKJIIOHOB. BpICOKas KapCTOBO-3pO3HOHHAsS
paBHHHA NOPOpE3aHa Y3KUMHU PEYHBIMH JOJMHAMHU MANbIX PEK, HEPEIKO
BCKPBIBAIOIIKX KapcToBble Bojabl. Ha aue momun pexk MytHoi, O3epHOit U
Tanoii o0pa3oBaiCh KapCTOBBIE JEMPECCHH C o3epamMu. B  momuHax
BernsHpl ¥ HH30BBAX MyTHOH Cynb(aTHBIE IMa4YKW  BBIIIEIOYEHEI,
KapcTOBble ()OPMBI OTCYTCTBYIOT. MEXIyPEUHBIE MPOCTPAHCTBA Y3KHE,
CpPaBHUTEIHHO POBHBIE U MPUIIOJHATHIE HA 3HAYUTEIBHYIO BBICOTY.

KapcT aktuBHO TIpOSBIISIETCS HA COXPAHUBIIUXCS IENMKAX CYITb(aTHBIX
nayek. B mpenemax dyeTwlpex KapcTOBbIX mMosed ma miomagu 13,5 KM
(puc. 14) ommcansr 175 Boponok, 10 oBparos, 3 kapcToBbie aenpeccuu, 12
03€p, JIOKAJbHO MCUE3AIOIINE PYy4YbH M PEUYKH, BOCXOIAIIME HCTOYHHUKHU
Cynb(]aTHOrO cOCTaBa, MHOT'O CBEKUX IPOBAJIOB.

KynukoBckuii y9acTOK 3aHHUMAeT Y3KyHO IPaBOOEPEKHYIO ITOJIOCY
UycoBckoro 3anuBa Mexay aepeBHsaMu Konenr I'op u Hwxnue IleHbku.
Beper BopoxpaHwauIa Ha 3HAYUTENBHOM MPOTSHDKEHHHM IPEIACTABISAET
co0Ol OTBECHBIE THIICOBBIE CKallbl C HHIIAMH, OJIOKAMH OTCEAaHUs,
KappoBeiMH ~ Oopo3mamu. Y 1. KynmukoBo — kapctoBele  (hopmbl
pacmpocTpaneHsl B riyObp Mexnaypeubss Ha 700—800mM. B stomM xe
HalpaBJI€HUM M HA BOCTOK YBEJIMYMBAETCS MOIIHOCTH IOKPOBHBIX
OTJIOKCHHM, KOTOpPBIE OpOHHPYIOT KapcTyromuecs Tmoponbl. ['He3ma
BOPOHOK BCTpEHarOTCsl K ceBepo-3amanxy oT 1. KymukoBo. OHH 3aHSTHI
o3epamu, uMmermuMu arMocheproe nuranue (onroe). Ha KymukoBckoit
rope BCTPEYaroTCsl BOPOHKH.

KapcToBbril ygactok YycoBckoro Meica pacnosiokeH Mexxay Kamckum
BOJOXpaHWIHIIEM U UyCOBCKMM 3aJIMBOM Ha 3alaJHOM KpPbLIE MEKEBCKOU
BaoOOpa3HOW 30HBI. 31ech Cylnb(QaTHbIE OTIOXKEHUS IEPEKPBITHI
IJIUTYATBIMU M3BECTHSAKAMH, MEPreJISIMU U TOJIOMUTAMU COJIMKAMCKOTO
TOPHU30HTa MOIIHOCTHIO 10 50 M
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Puc. 14. IInoTHOCT,  KapCTOBBIX (OPM  3aKapTUPO BAHHBIX  ITOJICH
[HMamammuackoro, KynmukoBckoro u Y CONKHHCKOTO ydacTkoB: | — menee 10
¢/xkm2, 2 —10—50, 3 — 6onee 50 (mo 100), 4 — memepsl, 5 — KapcTOBBIC
nenpeccun, 6 — kapctoBsle o3epa (o K. I'. ByTsipuHoif)

W3BecTHAKM CcHIBHO TpemuHOBaThHl. KapcT oTHocuTes K Kap0O HATHO-
cynbpaTHOMY U Cynb(haTHOMY.

JleranbHas CheMKa KapcTOBHIX ()OopM ObUIAa MPOM3BEAEHA HA ILIOLIAH
36 xm2 [40, 58]. 3mecp 3apeructpupoBaHo 817 BOPOHOK, KapCTOBBIE
KOTJOBUHBI, JIora, o3epa. Hambompmas maotHocts (60—170 dopm/km?)
OTMEYaeTcs Ha CKJIOHAX M MPHUCKIO HOBBIX y4acTKax BOJOpa3Jela, JIOToB,
T7Ie MOIITHOCTDh TTOKPOBHBIX OTIIOKCHHM yMeHbImaercs (puc. 15). bombmras
4acTh BOPOHOK uMeeT momepeyHuk 9—20M mpu riyOuHe 1m0 6 M.
Berpeuatorcss u Oosiee KpymHHbIE BOPOHKH — ¢ TornepedyHukoM 10 130 m.
Ha akTHBHOCTH KapcTa yKa3bIBaIOT OHOPHI HA JJHE BOPOHOK M MPOCAIKH.
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Puc. 15. KapcroBwiii yuactok YycoBckoro mMeica (1o cosmanus Kamckoro
BOOXPAHWIHIIA): [IOTHOCTh KapcToBBIX dopm Ha 1 KM% 1 — menee 5, 2 — 5—
15, 3— 16—45, 4 — 46—100, 5 — 6051ee 100 (mo 170), 6 —OpoBKa u MOAOIIBA
CKJIOHa, 7 — HOMEDp Teppackl, 5 — KOHTYp oBpara [40]

B 1949 r.moxm pycinom p.YycoBolW CKBaKMHAMU OBUTH BCKPBITHI
MOJIOCTH C BEPTHKAILHBIM MOMEPEYHUKOM 710 8 M [54].

HmKHEKOCEBUHCKUN y4acTOK 3aHHMaeT dYacTh OacceiiHa HIDKHETO
teuerns p. KoceBeI M cooTBeTcTBYyeT ceBepHOMY OopTy KochBHHCKO-
UycoBckoro cBoaa. B comMkaMcKOM ropu30HTE, UMEIOIIEM B OCHOBHOM
KapOOHATHBIN COCTaB, 0OHAPYKECHBI MTPOCIION THUIICA MOIITHOCTHIO 2—6 M, B
pe3yibTaTe BHINMICIAYMBAHUS KOTOPBIX I1a TIOBEPXHOCTH OOpa3yroTCs
BopoHKU. KapcToBbie (oOpMBI BCTpedyaroTCs THE3IaMH W HEOOIbIIUMHU
NOJSIMU ~ Cpe HE3aKapCTOBaHHBIX TeppuTopuil. Ha aByx momsax
ycTaHoBjieHo 0osiee 30 BOpoHOK, 6 oBparos, 1 menpeccus, 15 o3ep U 0KoJI0
10 ucrounukoB (Tabdia. 3). KonycooOpa3Hble BOPOHKH UMEIOT TOTIEPEIHUK
mo 75m wu rtayouny no 20m. Teppacer p. KocsBel mpopesansl
SPO3UOHHBIMU U 3PO3UOHHO-KAPCTOBBIMU  OBparaMu MECTaMHU  KapcT
MPOSIBIISICTCS] aKTHBHO, HAIPUMED, CTAPOIKUIIBI YKa3bIBalOT HAa 00pa30BaHUE
KOHYCO00Opa3HOH BOPOHKH Y 1. 3a0600TOBO U 03. HoBwiii [IpoBan ceBepree
. dypnsra.

Ha noiime p. [ToxBbl pacnionoxxeHa [[ypHsTckas kapcToBas Aenpeccust
ILIOMIABIO OKOIIO 2 KM?, rie oTMeucHsI 11 03ep, 5— 7 BOPOHOK H CyXoe
pycio pyubsa. Ilo Bo3pacTy KOTJIOBUHBI, YCIOBUSIM HHUTAHUS, XUMH3MY
BOJIbI 03€pa JEJIATCS HA TPU IPYIIBL.
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Tabnuna 3
KapcToBble yuacTku 1 1osist BOCTOUHOM yactu [TonasHUHCKOTO
kapcToBoro parona no K. I'. Byteipunoii [26]

VYuactok, one (Ne Ha puc. 11) | Uccnenosa | Komwue Cpennsist
HHast CTBO TUIOTHOCT,
mwiomans, | Gopm d/xm?
KM
HuxHekoCchbBUHCKHIA
3a6omnotHoe (18) 12,0 12 1
PsioxoBckoe (19) 0,45 5 11
Hypusatckas nenpeccus (20) 2,00 16 8
Tabopckmii
Basnosckoe (21) 0,92 70 76
Tabopckoe (22) 1,95 61 31
MasbkoBckoe (23) 1,84 114 62
KspxoBckoe (24) 1,13 8 7
TomyGsarckuii (25)
Y CONKHUHCKHIM
Kymmunckoe (26) 2,98 6 2
Bopucorckoe (27) 1,75 21 12

B uenTpanpHyro rpymnmy BXoAAT Haubosee INIyOOKHE CTOYHBIE O3€pa
(benoe, Poronex rryouHoM 46 1 61 M) ¢ IPEUMYIIIECTBEHHO TOI3EMHBIM
nutanueM (puc. 16). OHu UMEIOT CyIb(GaTHRIA M XJIOPUIHBINA COCTAaB BOJIBI
npu ee MuHepaiau3auuu ot 1,8 mo 12,9 r/n. O3epa 3amagHoil 1 BOCTOUHON
TPYII HAXOJATCS B PAa3HBIX CTaAUSIX Pa3BUTHUS: CPEJH HUX €CTh U HEIAaBHO
Bo3Hukue (Hossrit [IpoBan) n nokpreiTeie craBuHoi (Manoe, CaByIKiH
Jloxok, CunopoBckoe). OHu OeccTouHsIe, coaepxar
c1abo MUHEPATM30BaHHYIO BoAy [22].

CrapudHo-KapcToBBIe 03epa y moc. Haymsara u 1. Ycre-Kimrouanka
PAacIONIOKEeHBI TaKKe Ha HU3KHX aKKyMYJSTHBHBIX Teppacax. OT mpyrux
CTapUYHBIX 03P OHM OTJIMYAIOTCS BBICOKOM MuHepanuzanumen (13,5—
24,5 r/m) u XJIOPUIHO-HATPUEBBIM COCTaBOM BOJBI. Ha
HmxHEKOCHBUHCKOM y4acTKE IPOMCXOAUT pasrpy3ka COJIOHOBATBIX MU
COJICHBIX KapCTOBBIX BOJI B 03€pa.

Tabopckmii  y4acTok  3aHMMaeT OacceiilH  HIDKHETO  TEUCHUS
p. BuneBel Mexay yctesimu ee nputokoB — Mcroka u Kepka. K Hemy
OTHOCSITCSI TAK)KE 3aKapCTOBAHHBIE TEPPUTOPHUH, JIEKAIUE K BOCTOKY OT
1. Tuxoit, u 6acceitn cpeanero Tedenus p. Kimouanku.

41



=
ra
o1 [&]¢7 // /OP

~
[Fs A4 L7 ‘
f’ P /
uf Foronex @{
. Bonbwoey
Benoe i
\(\ Kame@ma % 0\
\\ \ /
= /
8
NNk e
5 -
ﬁﬁ-.g*; a ,[I,ypHsza

Puc. 16. ypustckas kapcToBas aenpeccus:l — osepo 2 — 3a6on0quHOCTL
3 — cyxoe pycio, 4 — rpanuiia aenpeccun [24]

OTOMYy YYacTKy COOTBETCTBYET ceBepHas dacTb KocCbBHHCKO-
UycoBckoil ceyioBuHBL. B ckBaskuHax, MpoOYpEeHHBIX CEBEPO-BOCTOUHEE
c. TaGopsl 1 Ha Bomopasnene pek Buiabeel u MicToka, cpein mecyaHUKOBO-
apTUILTUTOBO-AJIEBPOJINTOBBIX OTJIOKEHUH BEPXHETO KyHI'ypa BCTPEUAIOTCS
cynb(haTHBIE CIIOM MOIIHOCTBIO 10 20 M. M JIMH3BI KAMEHHOH coiu 10 50 M;
KOTOpBIE TOABEpraroTcs BbllenaunBaHuio. Ha Bopopasmene KoceBel u
Kinroyankn kaMmeHHass coyib He OOHAapyKeHa, HO HEKOTOpOE 3acoJieHHe
MECUYaHUKOB U aleBPOJIMTOB HaOmogaercs. IIoKpoBHBIE CO JHMKaMCKue,
MPEUMYIIECTBEHHO TPEIIMHOBATHIE TEPPUIEHHBIE MOPOJBI C IMPOCIOAMHU
KapOOHATOB, B BEpXHEH YacTH JPOJMPOBAHHBIC W MECTAMH HapyIICHHbIC
KapcTOM, pacrlpocTpaHeHbl Ha Bomopaszzaenax. CynbhaTHBIA M COJSHO-
Ccynb(haTHBI KapCT OTHOCHUTCS K 3aKpPBHITOMY THUIY, T. €. Pa3BHBaeTCs B
TOMIIE TeppHreHHsX mopox. Ha mmomamm 5,8 kM’ 3akapTupoBaHo 253
KapcToBble  (OPMBI  CO  CpemHeil  IIoTHOCTBIO 43  Ha 1 KM’
MakcuManbHOH — 110 450 [26]. Ha yuacTke BBISIBIEHO 4 KapCTOBBIX MOJIA
(tabn. 3). Ilo maHHBIM CcTapoXxujoB, 3a 78 jer okoino c. TaGopsl u
I. bossHOBO B pammyce 2—2,5 KM CIy4mioch 12 TpoBajioB M IMPOCAJIOK.
lonyOsATCKMIA y4acTOK pacmoyiokeH B OacceiiHe CpeaHEro TeueHHS
p. BuneBel.  3mecb  KockBuUHCKO-UyCOBCKasg CEAJIOBUHA  OCJIOXHEHA
HEOOJNIBIIMMHU TIOJIOKUTENLHBIME CTPYKTYpaMH, B Tpelenax KOTOPBIX Ha
MOBEPXHOCTh MECTAMHU BBIXOAAT THICHI U aHTUAPUTHL (10 p. KyxThiM,
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Ilenya w pp.). BbigBieHO Takke JIOKalnbHOE MOAHATHE, CBS3aHHOE,
BEPOSATHO, C Pa31yBOM COJIEH.

Kak ormewaer K.TI'. ByTelprHa, mMapmpyTbl BAOJb pEYEK MO3BOJIMIU
YCTAaHOBUTH BOpPOHKH, oBparn, cyxue peukun (Kyxtemv, Ilemyw,
Cyxas, MyTHast), KapCTOBbIe Jenpeccud (B AoiuHe p. KyXThIM), HCTOYHUKH
¥ MHOTOYHCIIeHHbIe o03epa. ONMHOYHBIE WM PACMOJIOXKEHHBIE THE3IaMHU
yameoOpa3Hble ¥ KOHyCOOOpa3Hble BOPOHKH, a TaK)K€ OBPAru OCIOXKHSIOT
CKJIOHBI Teppac mpaBoro Oepera p. BuibBsl, oT nep. MyTHast Ha ceBepe 110
c.[onmybsita ©Ha tore. OOBIYHBIA MNOMEPEYHUK BOPOHOK 10—25M
(MaxcuManbHbI — 10 80 M), ryouna 5—17 M. B Gacceiinax pex KyxTeim
n Ilemyy B Ooprax M Ha JOHE HEKOTOPHIX BOPOHOK OTMEUYEH BBIXOJ
WPEHCKHX TUTICOB.

Ha mnoiime u mnepBoi HaamoliMeHHOW Teppace p. BUIbBBI MEXIY
moc. BumsBa m c. [omyOsita ommcano 7 o3ep OKpyriod (opmer ¢
nonepedyHrkoM oT 40 1o 250 M u rmy6unoii ot 4 1o 12 M. O3epa HaxoasATCA
B Pa3HBIX CTAIHUAX Pa3BUTHA, UMEIOT IPEUMYILECTBEHHO CYIb(PaTHYIO BOLY
¢ MuHepanuzanuend 2—3 r/n u 6onee. Hanbonbimuii naTepec nmpeacTasisieT
03epo BuibBeHCKOE-2, BOJa KOTOPOTO HEOJHOPOIHA TIO0 XHUMHUYECKOMY
COCTaBy.

Y CONKUHCKHNA YIaCTOK 3aHUMAET OACCEHH p. Y COJKU U TIPIIICTAIONTHE K
HEMy C 3amajza U ceBepa MeXAypedHble IpocTpaHcTBa. MOkHOE KpbLIO
KocbBuncko-UycoBckoil  ceIOBUHBI HEpeXoauT 37echk B FOprozaHo-
CBUIBMHCKYIO ~ JCMPECCHI0  MOIIHOCTh  KapOOHATHO-TEPPUTEHHOIO
ConMKaMCKOro TOpH30HTa 3HaduTenbHa. [lOBEpXHOCTHBIE KapCTOBBIE
(OpMBI, TPEUMYIIECTBEHHO BOPOHKH, BCTPEYAIOTCS THE3JaMH WIH
HEeOOJIBIINMH TOJISIMH CPEIH He3aKapCTOBAaHHBIX Tutonianeil. Hampumep, y
. bopucoBo Ha miomaau 1,7 kM° HacuuThiBaetcs 21 BOpOHKa C
MOTIEPEYHUKOM OT 3 1o 77 M u rayounoit ot 1 mo 2 m. I'He3nga mo 2—4
BOPOHKH TIPUYpOUYEHBl K 30HAM IMOBBIIIEHHON TPEIMHOBATOCTH COJHU
KaMCKUX OTJIOKeHUH. HekoTopbie BOPOHKH 3all0JIHEHBI BOJIOH.

Hemepsl. B paifone uszydeHo 9 memep, TATOTCIOMHUX K THI COBO-
aHrUAPUTOBBIM 00pbIBaM Kamckoro Bomoxpanwnuma (puc. 17). Bonpmas
YgacTh X 00pa3oBaHa B JBa dTama: BHa4aje BOJAMH MOA3EMHBIX TOTOKOB,
pasrpyxaBmuxcsi B jgonuHax pek Kambr u UycoBoil, a 3arem mpu
YaCTHUYHOM 3aTOIUICHUH BOJAaMH BogoxpaHunuiia. CTEeHBI U CBOJBI TPOTOB
W3BEJIEHBl arpecCHBHOM 1O OTHOLIEHHWIO K TUICaM BUAOW. B ycnoBusx
MEPUOTUYECKOr0 3aTOIUICHHS B TEIUIBIM MEpIof rofa MOJOOHbIC Meleps
OBICTPO HBOJNIOLMOHMPYIOT, KaK Hampumep, memepa Maias JuBbs
(puc. 18). Ilo rycroll ceTw TpeumMH B HEH BO3HUK JIAOMPUHT XOJIOB
mupuHoi 0,5—0,8 M, BbIcOTOIO A0 1,5M, CyMMapHOI NPOTSKEHHOCTHIO
okoiio 1 kM. B Xogax akTHBHO MTPOTEKAIOT OOBAILHEIEC MPOTIECCHI.

43



Mewern  Manas  duass

r—

Puc. 18. [Tnan nemepl;; Maas I[HBL}I (cremka criesteosoros 1. Ilepmu, 1984)

N3yuenne kapcra [lomasHMHCKOro KapcTOBOrO palioHa IMpuoOpeTaeT
oco00e 3HAUCHUE B CBS3M C PELIEHHEM BOIPOCOB BOAOCHAOXKEHHS,
CEJIbCKOXO35IMCTBEHHBIM MPOU3BOACTBOM, SKCILTyaTallUel MECTOPOKACHUI
He(TH, pa3TMIHBIMHU BUIAMH CTPOUTEIILCTBA.
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HmkHechUIBHHCKHN paioH THIICOBOTO W KapOOHATHO-TUIICOBOTO KapcTa

Paitfon 3anmMaer OacceiiH HikHero TtedeHus p. CpuiBbl (puc. 11).
HccnenoBanme kapcrta ocymecTBisumm Kyarypekuit crammonap YpO AH
[67—69, 71, 99—101], xadenpa Pusmueckoii reorpadum Ilepmckoro
yauBepcutera [28, 29, 31], BepxmekamTHCU3 [86, 92, 93].
KapcromnposiBiieHns: KapTUPOBAIUCH TIPH THAPOTEOJIOTHIECKUX ChEMKax,
MPOU3BEICHHBIX [Mepmckoit reoJIoropa3BeI0uHoN SKCTIeTUTIEH
(E. H. boGpoB, A. M. Ockotckuii, JI. U. Tpanesnukosa, A. . [llymunun).

I'eonmoruueckue ycnoBus pa3BuTHs Kapcta. PalioH 3aHMMaeT BOCTOUHYIO
okpauHy  Bocrtouno-EBpomelickoit  mmatgopMel  Ha  TpaHHMIE @ C
[Ipenypansckum  mporubom.  KpynHble — CTPYKTYphl — OCJIOXKHEHBI
MasynuHckoii u BecnsHckod BamooOpa3HBIMKM 30HaMH, B Ipenesax
KOTOPBIX BBIACTISIOTCS JIOKAIbHBIE CTPYKTYPHI MEHBIIINX Pa3MEpOB.

30Ha aKTUBHOTO BOJI0OOMEHA M KapCTOOOPA30BAHUS CIIATACTCS HIKHUM
(xyHTYpCKHUH sipyc) W BepxHUM (y(HUMCKHIA sSpycC) OTAENaMHU TEPMCKOM
cucrembl (puc. 19). VYdumckuii spyc BKIOYaeT [Ba TOPU3OHTA.
OUNNNIIOBCKUI TOPU30HT 3ajlleraeT Ha apTUHCKUX M3BECTHSAKAX H
MEPEKPHIBACTCS UPEHCKUM TOpU30HTOM. OH IpEACTaBiIeH I0JOMUTAMU H
JNOJOMHUTU3UPOBAHHBIMA ~ WM3BECTHSIKAMH, CHJIBHO  TPEIIMHOBATHIMH,
MorHocTb0 80—90 M.

LHAF
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Puc. 19. T'eonoruyeckue ycioBus KapctooOpazoBaHHs B HIDKHECHIIBUHCKOM
KapCcTOBOM paiioHe (1o JaHHbIM CBUTBUHCKOHN THAPOTE€OIOTHIEeCKON MapTHH)
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JIOOMHTBI BCKPBITHL KapbepoM Yy c. OUIUNIOBKAa M BBIXOIAT Ha
MMOBEPXHOCTH B tonnHe p. [IlakBebI.

B cocraBe MpEeHCKOro ropH30HTa UYEpeAyIOTCs Maykd (CHU3Y BBEPX):
JensHO-TIenlepcKasl TUIICOB W aHTUAPUTOB MOIIHOCThI0  30—35 M,
HEBOJIMHCKAs JOJOMHUTOB (9 M), IIaJalrHWHCKAs THUIICOB W AHTHIPHUTOB
(20—25 M), enkuHCKas TOAOMHUTOB (6 M), JEMHAKOBCKAs THIICOB U
anruaputoB (25—30 m), Troiickas u3BecTHAKOB (10—15 M), myHexckas
THUIICOB U aHTHAPHUTOB (69— 70 Mm).

B Oacceitne p. [llakBel UpeHCKHI TOPHU30HT (alMalbHO 3aMElIaeTCs
MOMIOBCKOM CBUTOM TOHKOIUTUTYATHIX MEpresiei, MecYaHNuKOB, TITMHHUCTBIX
W3BECTHAKOB, apTWJUIMTOB U aJICBPOJIUTOB C JIMH3aMH U IPOCIOSMH THIICA U
kameHHol comu. CesepHee c.Cepra Ha BoJOpa3leNax OH MEPEKPHIT
ConuKaMCKUM TOPH30HTOM Y(QHMCKOTO sipyca, KOTOPBIM HpeacTaBliecH B
HIDKHEH YacTH JONOMHMTAaMM, HWHOTAA OKPEMHENbIMH, C NPOCIOHKamMu
TJIMHBI W CCJICHUTA, B BerHeﬁ—TOHKOSepHHCTLIMH N3BCCTHsIKaAMH,
NEepeCIanBaArOMUMUCA TUIMTYATBIMU MEPIEJIsIMA, TJIMHAMH, aJICBPOJIUTaMHU
n necyaHukamu. ONbXOBCKasi KapcToBasi OpeKdnsi MEHee paclpoCTpaHeHa,
4yeM B palioHe, pacloJIOKeHHOM IoxkHee. llepMckue mopoapl modTu
IMOBCEMECTHO IOKPLITEI AJIIOBUAJIBHO-ACIIOBUAJIBHBIMU, a@ B OOJMHaX
PEK — AJUTFOBUAIBHBIMH OTIIOKEHUSIMI.

l'unporeonornyueckue yciaoBUs pa3BUTHS KapcTta. B 30HE aKTHBHOTO
BOJI00OMeHa TuAporeosiord [lepMcKoil reosioropa3BeJOYHON IKCIICIULIUN
BBIACTAIOT ‘-ICTBCpTI/I‘-IHbeI, ConankaMCcKHit BOAOHOCHBIC KOMIIJIICKCHI U
TPEIIMHHO-KAPCTOBBIE  BOJBI  CIIOPATUYECKOTO  PACIPOCTPAHEHUS
MUPEHCKOT0 TOPU30HTa KYHTYpCKOTro sipyca. BomoHocHocTh CoONMHMKaMCKUX
OTJIOKEHUH HepaBHOMEpHA. BcTpedaroTcst BOAOOOMIIBHBIE, CIIOPAIHUYECKU
o0BogHEHHBIE ¥ O€3BOMHBIE Yy4acTku. He HapyleHHbIE KapcToM
ConukaMCKHe  TOpPOABI  COAEp)KaT  TPEIIMHHO-TPYHTOBBIE  BOJFI,
3aJIeTarolllle B 3aBUCUMOCTH OT peibeda Ha riryoune 7—28 m. Mcrounukwy,
npenMyInecTBeHHo ¢ nedurom 0,1—0,5 11/c, mpuypodeHBl B OCHOBHOM K
MecYaHnkaM. B HapymieHHBIX KapCTOM TOpOJaX TMOJ3€MHBIE BOBI
capenuposanbl (puc. 20). IIpeobnagaroT ruapokapOOHAT HO-KaIbIIMEBBIC
BOIBI C MUHepanu3anueid menee 0,5 T/1, B 3arWmcoBaHHBIX IOpPOJAX
MOSIBIIAIOTCA  CYIb(paTHO-TUAPOKAPOOHATHRIE BOIBI C  IOBBIIICHHOMN
MHUHEpaIU3aLueH.

I'uncel 1 aHTUAPHUTHL, B MEHBILEH CTEIIEHU — U3BECTHSAKU U JOJIOMHTHI
MPEHCKOT0 TOPU30HTA, BRIXOSIINE HA TIOBEPXHOCTh HMJIH 3aJIeTaIOMINe 0]
ConuKaMCKUMH TIOPOJaMH HEOOJBIION MOIITHOCTH, 3aKapcToBaHbl. K HUM
MPUYPOYCHBI TPEUIMHHO-KapCTOBbIE BOJIBI CIOPaIIUYECcKOro
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pacnpocTpaHEeHHUS.

Trolickue HU3BECTHSIKH, HE B .
HapyLIeHHbIE KapCTOM, MPEICTaBISIIOT furonorus | OnUcAHME noPog,
co0oit BOJIOYTIOP, Ha KOTOpOM :
dbopMupyroTCs TPEIIMHHO-KapPCTOBBIC P 1a

o MbKA
BOJIBI JTyHEIKCKOM TauKu rumcos. Tam, rie e
OHM TIpUNOAHATHEI HaJa pPYCJIIOM PCKH, TIRAHA
JYHEeXKCKHWE  THUICH, Kak  MpPaBHIIO, t ok
0€3BOIHBI, a B HIDKEISKAIINX IavYKax J—
OTMEYAIOTCSl Pa300IICHHBIE KapCTOBBIC EENS
BOJOTOKH. MAJIOMOILIHbIE HEBOJMHCKAs U '

W3IBECTHRK,
CIIKMHCKAsi TAa4Kh JIOJIOMUTOB TIOYTH
1 QOAOMAT

MTOBCEMECTHO HapyIIeHBI, u .
TOJIBKO MECTaMH OHM  UTPAlOT  POJIb Py st
BOJIOYTIOPOB. e

OOBOIHEHHOCTh HPEHCKUX OTIIOKEHHIN Eiti
KpaiiHe HepaBHOMepHa. J[eOUT HEKOTOPBIX KR
uCTOYHUKOB gocturaetr 100 i/c mpu
XapakTepHoM Uit  paiioHa ~ 4—6 P,

n/c. [lpucyTcTBHe KPYMHBIX HCTOYHHKOB
pu HEBBICOKOH cpenHen BO
JIOOOMJIBHOCTH ~ UPEHCKHUX  OTJIOKEHUH

Puc. 20. KapcroBbie
MTOITBEPIKIAET CYyIIIECTBOBaHUE s C
KOHIIEHTPUPOBAHHBIX BOJIOTOKOB, ~ ACPOPMAIlIH OJKAMCKOTO

NPUYPOUYEHHBIX K KOHTAKTY Cyimb(arhprx OPM30HTa [169]

n KapOoHaTHBIX moOpoX. Ha rpaHuile IOKONBHBIX W aKKyMYJISTHBHBIX
Teppac GopMUPYIOTCS OOPTOBBIC MOTOKH. KapcToBble BOJABI MUTAIOT PEKU
Ceprunky, meuky u Illaneiiky. HepaBHOMepHas 0OBOJHEHHOCTh MOPO,
HaJinure OE3BOAHBIX YYACTKOB, BBICOKAsi MMHEPANIM3ALMs M >KECTKOCTb
MOJ3E€MHBIX BOJ HEOIArONpHUATHBI AJISl BOZOCHAOKEHHUS.

KapcroBbie siBjenusi. KapcT mnposiBiseTcss MPEHMYIECTBEHHO B
THICAaX W YaCTUYHO — B KapOOHATHBIX IMOPOJaX HPEHCKOTO TOPU3OHTA,
B MEHBIIIEW CTENeHM — B M3BECTHAKaX M JojomuTax CoIMKaMCKOTO
ropu3onTa. OH OTHOCHTCS K TOJIOMY M 3a/IepHOBAaHHOMY, Ha 3HAYUTEIbHBIX
IVIOMAAAX K MOARIIOBHAIBHOMY, NOJAJIIOBUAIBHOMY — B JIOJIMHAX PEK,
3aKpbITOMy — o]l COTMKaMCKHMU IOPOJaMH.

Okcrieguuust  kadenper  ¢usmueckoir  reorpadum  Ilepmckoro
yHHBEpcUTeTa HccienoBana 4 KapcToBbIX YyuyacTka B ChIIBHHCKO-
[[TakBuHCKOM MEKIypedbe (Tadi. 4).

IOpmano-MybKOBCKHI KapCTOBBIM y4acTOK pacwIeHEH JOJUHAMH PEK
Kyrampima, FOpmana u oparamu [27, 28]. Tpewin HOBaThle THUIICHI U
AQHTUAPUTHI MOITHOCTHIO 85—90 M NPUIOAHATH HaJ JPEHAMH.
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Tabnuna 4
[110THOCTH KapCTOBBIX (hOPM M3YUCHHBIX KAPCTOBBIX Y4aCTKOB
HuxHechIBUHCKOro KapcToBOro paiiona [28]

KapcroBeiit yuacTox [Tnomans, | Konuuect Cpennsist
KM BO ()OpPM | TIIIOTHOCTB,
d/xm?

IOpmano-MynbkoBCKui 34,1 588 17,2
Ceprunckuii 63,1 598 9,5
Jly6oBckuit 63,9 855 13,4
HwxuemakBuHCKHUH 52,7 515 9,8
mexaypeube CpuiBel u babku|  100,0 780 7,8
Mexaypedbe badku u Mpenun 117,8 4054 34,4

Bcero 431.6 7390 17,1

[TokpoBubie ConMKaMCKHE OTJIOXEHHs TpPELIMHOBATHl, (amuaibHO
n3MeHuuBbl. [Ipeo0nagaroT 3aKphITHIA, MO AMIOBUANBHBIN, a B M3IyYHHE
p. CeutBel y ¢. Hacamka — moza JroBHANBHBIA THTEI KapcTa. Ha mmomamu
34 xm® 3aperucTpHpo BaHO 579 BOPOHOK M 9 KOTIOBHH; MMEIOTCS 03€pa,
KapCTOBBIE M KapCTOBO-3PO3UMOHHBIE Jiora, oBparu (HacamkuHckuii u ap.;
CpenHsis IJIOTHOCTh KapCTOBBIX (opM cocTaBisieT 17, MakCHMallbHAs —
237 na 1 kv’, K03 GHUIHEHT MToMmAIHO# 3aKapcToBanHocTH — 0,32%. Ha
y4acTKEe UMEIOTCS CBE)KME MpoBasibl. JeTaqpHO HMcciaeqoBaHbl KapCTOBBIC
moJisi: Hacamkuuckoe, Myib koBckoe (puc. 21, Ne 1, 2), bnarogaposckoe,
Bbypkosckoe (puc. 22, Ne 3, 4).

CepruHCKMI KapCTOBBI Y4YaCTOK pAacIlojiOKEH B OCHOBHOM Ha
npaBoOepexbe CBUIBUHCKOTO 3alMBa W BKJIIOYACT KapCTOBBIE OIS
Enkunckoe, Ceprunckoe, Jlyoposunckoe, IlaTtosckoe (prc.23, No 5—38).
l'urncoBo-aHTMAPUTOBAS TONIA UMEeT MOITHOCTH 0 100 M u Gonee. OHa
nepekpbiTa  CONMKAMCKUMH ~ TEPPUTEHHBIMH  OTJIOKEHHUSMH, MOLTHOCTD
KOTOPBIX YMEHBIIAeTCS C BOCTOKA Ha 3amaj BIUIOTh 0 BBIKIMHHUBAHUSL.
Kapcer 3akpoiTeiii, mo 6eperam CpuiBbl u CepriHKH OTMEUYEH TOJBIA H
3a/lepHOBaHHbIA KapcT. Ha miomamm 63 kM msydeno 587 BOpoHok, 4
KOTJIOBHHBI, 7 0BparoB, onucanbl 24 o3epa. CpenHsis MIOTHOCT (HOpM —
9,5, makcuManbHas — 112 Ha 1 kM, cpeuii KoOQ(HUIUEHT MIOMAHOI
3akapcroBaHHOCTH cocTaBisieT 0,54%.
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Puc. 21. TlnmotHocts KapcToBbix (opm Hacamkmuckoro (1) m MysbKOBCKOTO
nosteii: 1 — menee 10 ¢p/km2, 2— 60—80, 3 — Gomee 100 (o A, B. JIroToBoif)
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Puc. 22. TInotHocts kapctoBbix (opm Brmarogaposckoro (3) u Bypkosckoro (4)
KkapcToBbIX Hosell FOpmaHO-MynbKOBCKOro KapcToBoro yuactka: 1 — menee 10
d/xm2, 2 — 10—40, 3 — 40—60, 4 — 100 u 6onee [28]

B paiione c. Cepra npoBoaun uccinenoBanus Bepxnekam TUCH3. 3nece
Pa3BUT NOAAJUIIOBUAIBHBIN, YACTUYHO, HA KOPEHHOM CKJIOHE, TIOKPBITHIN 1
rOJIbIi KapcT TUIICOB U aHTHIPUTOB, B MEHBILECH CTEIIEHN — U3BECTHAKOB U
JIOJIOMUTOB ~HMPEHCKOTO TOPHU30HTAa, NEPEKPBHITBIX AIFOBUAIBHBIMH,

JICTIOBUANIBHBIMA M 00BaJIbHO-KAPCTOBBIMH OTJIOKEHHSIMH MOIITHOCTBIO OT
6,2 1o 33,3 m.
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Puc. 23. TInotHOCTH KapcTOBBIX (GopM CepruHCKOro KapcTtoBOro ydacrka: 1 —
menee 10 ¢/xm?, 2— 10—40. 3 — 40—80. 4 — Gonee 100, 5 — HOMep 10 (110
A. B. JIroToBOi1)

Brinenstorcst mpupyciaoBasi 1 CKIOHOBasi 0OCTaHOBKH pa3BUTHA kapcra. K
NIEPBOM OTHOCATCS HM3KHE aKKyMYJISITUBHBIE Te€ppachl C 3aJUTOH BoIamMu
Kamckoro BomoxpaHWiuIna ITOHMOM, KO BTOpOH — ydacTKu Oojee
BBICOKHMX Teppac W KOpEeHHOW CKJIOH. HameueHbl ABE 30HBI C pasiIUYHON
WHTEHCUBHOCTBIO  IIpOsiBlIeHUs  Kapcta. IlepBas 30Ha  BKJIIOYaeT
IIEHTPAIBHYIO YacTh celia U mpuJeraromue wiomany | u 1l HagnoiMeHHBIX
Teppac, XapaKTEepPU3YIOLUECS MIEPUOANYHOCTBIO o0pazoBaHus
nposaioB Menee 0,02 ciyuas Ha 1 kM” B ro. B 9Toif 30He pekoMeHyeTcs
OrpaHUYEHHE IUIOTHOCTH 3aCTPOMKHU.

Btopass 3omHa oTIWYaeTCs 3HAYUTEIHHOW aMIUIHTYAOW KOJICOaHUS
YPOBHS KapcTOBBIX BoA (10 8 M). Tpeuunbl pa3rpy3ku U OOpTOBBIE TOTOKH
OCJIOJKHSIIOT 3aKapCTOBAHHBIEC THIICH M 00 BalIbHO-KAPCTOBBIE OTIOKCHUS B
[I0JIOCE COWIEHEHUs AaKKyMYJSITHUBHBIX M 3pO3UOHHBIX Teppac. 31ech
Pa3BUTHI KAPCTOBBIC PBBI M BIAIUHBI, Ie1€00pa3Hble Melephl; IOTHOCT
KapcToBbIX (hopM gocturaer 550 Ha 1 kM’ Kod(uuuenTs! mIomaHoi 1
00BEeMHOM MOBEPXHOCTHOM 3aKapCTOBAaHHOCTH COCTaBJISIIOT
cooTBeTcTBEHHO 23% u 79 cM. BepTukanbHBIM pasMep BCKPBITHIX
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CKBa)XMHAMU HE3AIIOJHEHHBIX HOJIOCTeH 1,9 M, 3amoiaHeHHbIX — 110 14,4 M,
a 4acTOTa MPOBAIOB — 4 ciydast Ha 1 KM? B rox1. DTa 30HA HEIPHTOIHA IS
CTPOUTEILCTBA.

JlyOOBCKHMII KapCTOBBI YYacTOK 3aHMMaeT HauOoJiee BO3BHIIICHHYIO
JacTh MeXaypedbs. OOHaKEHHS KapCTYIOMIUXCS MOPOJ] OTCYTCTBYIOT. EMy
MpHCyIll KapOOHAaTHO-Cy/IbGaTHbIA TN Kapcra. Ha mromamu 63,9 kM2
nu3zydeHo 855 BOpOHOK W mpocanok, 1 menpeccus (puc. 24), 3 kapcToBo-
APO3MOHHEIX OBpara, 1 cyxomon u 19 o3ep.

B

OCJIOKHCHHAas CyXuUMH,

Puc. 24. CaxuHckasi KapcToBas  JIETIPECCHS,
3aI0JIHEHHBIMHU BOJIOW M 3a00JI0YEHHBIMU BOPOHKAMH

Cpenusis 10oTHOCT (popMm — 13,4, MakcumanbHas — 80 Ha 1 KM,
cpennuit ko3 dupeHT TuomanHod 3akapcroBaHHocTH — 0,70%. Y
1. CaXMHO HAaXOJATCS TOBOJIBHO KPYITHAS KapCcTOBas ACTIPECCHS U CYXO0T
(momuua p. [eBsaTunbaeeBku). JleTabHO 00CIIEIOBaHBI KapCTOBBIC IOJS:
baptosckoe, Bonomunckoe, Cawxunckoe, Cpennee, JeBATUIbICEBCKOE
(puc. 25, Ne9—13).

HwxHemakBUHCKMM ~ KapCTOBBIH ~ y4acTOK  pacloiOKeH  Ha
mpaBoOepexbe p. [llakBel. 3mecy mpeobiamaeT kapOOHATHO-CYIb(hATHBIN
tin kapera. Ha momamm 52,7 kv usydeHst 492 BOPOHKH M IPOCAIKH, 2
KapCTOBO-3PO3MOHHBIX OBpara, 1 cyxomon m yureHo 20 ozep. Cpemssist
IIOTHOCTh (popm coctaBiser 9,8, MmakcumanbHas — 10 90 Ha 1 KM,
K03 GUIIMESHT IUIOIIaHOM 3akapcToBanHOoCcTH — 0,5%.
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Puc. 25. TInotHocTh KapcToBEIX (hopm ]
(HII) xapcToBhIX yuacTKoB: 1 — MeHee |
HOMED KapCTOBOro mojs [28]

yOOBCKOTO (I[B) 1 HmkHemakBUHCKOTO
0 ¢/xm?, 2 — 10—40, 3 — 40—80, 4 —

3akaptupoBaHo 3 mois: Epammnckoe, I[lopo3osckoe, TapnabaeBckoe

(puc. 25, Ne 14—16).
KapcToBblil y4acTOK MEXIypeubst

CouBel 1 babkm (puc. 11, Ne 17)

HaumHas ¢ 1951 1. uccnenoBancs B ¢Bs3u ¢ nposeaeHuem JIDI KamI'DC. B

MOJIOCE TPacChl MMPUHON A0 250 M

IMPOU3BCICHBI FeOMOp(i)OJ'IOI‘I/I‘-IeCKa}I

CcheMKa, Oypenue, reodusnueckue padorsl. B 1952—1953 rr. B. C. Jlykun

n3y4dall IpOBaJIbHBIC ABJICHHA.
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10. A. Bracor [30] obcnemoBan kapet Ha twiomand B 100 kM?. Turcer u
AHTUAPUTHI BBIXOAT HA IOBEPXHOCTh B BOCTOUHOM YacTHU MEKAYpeubs 110
Oeperam p. CouiBbl, B IIIyOOKMX OBparax M KapCTOBBIX BOpOHKax. B
3aMaJHOW 4YacTH OHU mepekpbiThl CONMKaMCKHMHU Mopojamu. Brixon
THIICOB HaOMIomaeTcs B KpPYTHIX OOpbIBaX AonuHBI p. baOku. I'urcer
pa3pabaTsIBalOTCs B paiioHe cT. Eprad.

Ha yyactke npeobnanaet rurncoBbsiii kKapeT. @OpMBI €ro MpOSBICHUS —
BOPOHKH, KapCTOBO-DPO3MOHHBIE JIOTA, MOJIOCTH, memepsl. [lmoTHOCTh
dopM Ha oTmenbHEIX yuactkax mocruraer 300 Ha 1 km’. Ipeobiagaror
BOPOHKH TMaMeTpoM OT 5 10 25 m. YacTts BopoHOK (87 u3 780) 3amonHeHa
BOIOW WM  3a000ueHa MHOTOYMCICHHBIE KapcTOBBIE BOPOHKM B
BOCTOYHOM YaCTH MEXIypeubsl PpacIoJIOKeHbl TIpynnamu (y IepeBeHb
KouebaxTtu HO, boOpBI) Min 1enoykamMu B HampasieHUH OT 1. COTpHHO K
1. KaiiroponoBo. B oxpectHocTsix a. KoueOaxTHHO B BOPOHKAaX, AHAMETP
KOTOpBIX noctruraet 50 M, 0OHaKEHBI THTICHI.

B. II. Kocrapes, B. M. U3otoB, M. Lll. lumyxameTtoB [91] mpuBomsT
JaHHBIE O KapcTe OKpecTHOCcTeH c. COrpMHO, pacroso XKEHHOTO CEBEpo-
3anmaanee r. Kynarypa. MectHocTh npenctasis et coboit Il u IV Teppacs
p- CouiBbl BbicOoTON 16—34 M Hajx ypoBHEM peku. Teppackl B OCHOBaHUH
CIIOKEHB! Cynb(aTHBIMM M KapOOHATHBIMH IOPOJAMH  HPEHCKOTO
TOPHU30HTA, Ha KOTOPBIX 3aJI€Tal0T aJUTIOBUAIBHBIC OTJIOKEHHS MOLIHOCTBIO
ot 7 mo 30 M. Ilopoapl CHIIBHO 3aKapCTOBaHBl Ha TIIYOHMHY 5 M HIKE
ypoBHs p. ChuiBbl. CKBa)XHMHAMH BCKPBITBI TIOJIOCTH C BEPTHKAIHHBIM
nomnepeyHukoM 1o 5,5M. Yacte uX 3anoiHeHa OOJOMOYHBIM H
TIIMHACTBIM MaTepuasioM. [1IOTHOCTh KapCTOBBIX ()OPM COCTABISIET COTHH
Ha 1 kM°. TT0 CTENEHH YCTOHUMBOCTH MCCIIENOBATETH HAMETHIIH TPH 30HEI:
OYEHb HEYCTOMYMBYIO, HEYCTOWYMBYI0 W HE JOCTaTOYHO YCTOWYHBYIO.
CTpouTenbCTBO 3MaHNH PEKOMEHIYeTCs TOJIBKO B TIOCIICAHEH 30HE.

B CapkaeBckOM MECTOPOXKIEHUU THUIICOB JIYHEXKCKOM IauKku pa3BUT
3aKpBITBIA, B HE3HAYUTEIBHOW CTENEHH — TOJBIA M 3aJepHOBaHHBIN
KapcT. MHOTOYHMCIICHHBIE Kappbl, TIOHOPHI, BOPOHKHU, KOJOALBI, KapCTOBO-
SPO3UOHHBIE OBpark M KapCTOBBIE PBBI PACIPOCTPAHEHBI HA KPYTOM
KOPEHHOM CKJIOHE p. baOku wm mpuieraromieil TeppuTOpHuH, Tie MECTaMu
KO3QQHUIMEHT TUIOWAZHOW  3aKapcTOBaHHOCTH  mpeBbimaer — 50%.
3aKapcTOBaHMIO CITOCOOCT BYIOT TPEIIMHBI OOPTOBOTO OTIOPA, K KOTOPBIM
npuypoueHsl HeOosbimue (5—10 M) 1meneodpas3Hbie XONOIHBIC TEIIEPHI.
Koaddurments IUIOIAAHON u 00BeMHOMI MIOBEPXHOCTHOM
3aKapCTOBAaHHOCTH BCETO MECTOPOXKICHHS COOTBETCTBEHHO COCTABIISIOT
10% u 50 cm.
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Kposnsa rumnca 3aneraer Ha otmeTkax ot 135 no 188 M npu moutHOCTH
TTOKPOBHBIX PHIXIIBIX OTIOKEHHH OT 0 10 38 M. BCKpBITHIE pa3BeOUHBIME
W DOKCIUTyaTalMOHHBIMM CKBQ)XMHAMH KapCTOBBIE TIIOJIOCTH, OOBIYHO
3aMlOJTHEHHBIE TTMHUCTO-00JIOMOYHBIM MaTEpHalIOM, UMEIOT BEPTHUKAIbHBIC
pasmepsl ot 0,1 mo 5,25 M. OHE TpHUYypOUYEHBI K BBICOKOKAYECTBEHHBIM
copTaM rurica, paHULaM Pa3sHOCOPTHBIX I'MIICOB MJIM KOHTAKTaM TUIICOB C
aHTUAPUTAMH, W3BECTHIKaMH, MepremsiMu. CIOXHBIA penbed KpOBIH
rurca u HaI4Yue KapCTOBBIX noJyiocTei 3aTPyIHSIOT
IKCIUTyaTalMIO MECTOPOXKACHNA. | TMHHUCTHIE OTJIOKEHUS, 3allOIHSAIONINE
KapCTOBBIE TOJOCTH, BIAJWHBI M 3aKapCTOBAaHHBIE TPELINHBI, CHIDKAIOT
Ka4ecTBO (COPTHOCTbH) TUIICOBOTO CHIPHS.

KapcroBerit  yuactok Mmexxaypeubs babku u Hpenu (pumc. 11, Ne 18)
NpUMBIKaeT C fora K mnOpensigymeMmy. OH  f[eTanbHO HCCIEAO0BaH
corpynaukamu Kynrypckoro cramuonapa YpO AH Poccun.

Haubonee wu3yuena Ttepputopusi T. KyHrypa W €ro oOKpecTHOCTEH.
Kynryp pacnonoxen B mecte cnusnusi pek Cepuiel, Upenn, LllakBbl u
babku.  BosBbiieHHBIE, €n1a00  BCXOJIMIICHHBIE  BOJOpAa3/EibHBIC
MPOCTPAHCTBA YEPENYyIOTCS 3[4eCh C TIIyOOKO BpE3aHHBIMH PEYHBIMH
JIOJTMHAMH U JIOTaMHU.

TV 77

[~
K S

[@]s (2]

Puc. 26. Cxema pacnonomenns{ Teppac U BOpoHOK Ha KyHrypckom kapcToBoM
yyacTKe U MpPUJIETAIONMUX TeppUTopusix: l—teppacbl, 2— BOpPOHKH, 3—
KOTJI0BUHEL, 4 — neniepsl, (o B. C. Jykuny u 1O. A. ExoBy [102])

54



B nmommuHax pek Hameuaercs KoMIuiekc Teppac (puc. 26). Hawmbomee
IpEBHUE W3 HHUX BO3BBIIAIOTCS HAJ MEXCHHBIM ypOBHEM pek Ha 70—
120 m. IV mnaamoiiMeHHast Teppaca BbICOTOM 55—60 M wnmeer mHpUHY
2xM. Ha Ill nokonpnoii Teppace (30—40 M) pacnonokeHa Ha ropHas
qacTh KyHrypa, a Ttaxke mpuropoxansle mocenku. lllupuna teppacsl B
paiione ropoma nocturaer 1,5 kM. CKIOHBI €€ KpyThle CO CKaJbHBIMU
OOH@)KEHUSIMU THIICOB, AaHTUAPUTOB, H3BECTHIKOB M JI0J0MHUTOB. |l
aKKyMmyJsiTUBHass Teppaca (15—25wm) cnabo BwIpaxkena B penbede. |
Teppaca (4—12 M) BMecTe ¢ oMol 00pa3yeT mUpoKue JHUIIA JoJuH. Ha
HEH pasMecTWIMCh HWXKHASA 4acTh KyHrypa u Onusnexaiiue HaceleHHbIE
NyHKTB. Ha ToOBepxHOCTH Teppackl COXPaHWINCH 3a00JI0UCHHBIE
MOHW)KEHUS U CTapUYHEIE 03epa.

E. II. Hopodeer u I'. A. llurabyraurosa [71] B 1971 r. mpoBenu
reoMop(oIOrnuecKyo cbeMKy TeppuTopun KyHrypa u ero okpecTHocTeil.
B cynbdarseix nopoaax 3adurcupoBano 4054 kapcToBbIX (GOpMBI, cpean
KOTOPBIX TpeobiianatoT BOpoHKU nuamerpoM menee 10 m (64,8%) u 10—
20 m (26,3%).

(@] [ ]e

Puc. 27. Tlnomanku ¢ pa3IuyHbIMU YCIOBUSMHE CTPOUTENbCTBA Ha KyHrypckom
KapCTOBOM y4YacTKE M MPHUIIETAIONMX TeppUTOpusix: 1 — kapOoHATHOrO Kapcra,
2 — cynbaTtHoro kKapcra [102]
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Hapsny ¢ Humu onucass! 10 KOTJIOBHH C MONEPEYHUKOM A0 1 KM.

B. C. Jlykua m 1O. A. ExxoB [102] mamu HHXEHEPHO-TEOJIOTHICCKYIO
OLICHKY 16 TuIOmIagKaM HMHTCHCHBHOTO cyib(arHoro kapcra (puc. 27).
KapcTom nopaxena tepputopus noc. manas llla-geiika, pacnonaoxkeHHOTO
BOmm3n Bmamenus p. lllameiiku B p. babky [92]. 3mech BBIABIICHBI
mwromanku |—IV kareropwii yCTOWYMBOCTH, JaHBI PEKOMEHAAIMH 10
MIPUMEHEHUIO IPOTUBO-KAPCTOBBIX MEPONIPHUATHH.

HwxHechUIBHHCKMI KapCTOBBIA PalioOH, OCOOCHHO €ro [oKHas 4YacTh,
OTIIMYAETCsl 3HAYMTENBHON TEXHOT€HHOW Harpy3koil. OTMedeHBl ciydan
aKTHBHM3aLMM KapcTa M MpoBaiooOpa3oBaHHs Ma aBTOMOOWIBHBIX U
KEJIE3HOIOPOIKHBIX MArUCTPAIIsX, HA 3aCTPOCHHBIX yuacTkax [100—102].

Ilewmepsl. B paiioHe u3BecTHO 75 melep B TMIICAX U aHTHIPUTAX, CPEIU
KOTOPBIX HauboJjee KpynHbIMH sBisitoTcs: Kynryp-ckas (5600 m), 3ysitckas
(1410 ™), Kuumenckas Jlemsauas (470 m), bonbiast Meukunckast (350 m).

Kynrypckas  Jlensnas  memiepa — €IMHCTBEHHBI  Ha  Ypane
9KCKYPCHOHHEBIH CIeie000BbeKT. ITO 0/{HA U3 HanboJiee U3yUCHHBIX Teliep.
Eit mocesmeno Oonee 350 HaydyHBIX W HAYYHO-TIOMYJSPHBIX W3IaHHA.
Bxon B moxmzeMHBIE TPOTHI HAaXOAMTCS Ha mpaBoM Oepery p. CbUIBBI B
OCHOBaHUM CKaJbHOTO OOHA)KEHUSI THUIICOB, AHTHIPUTOB U JIOJIOMUTOB
HUPEHCKOro TOpHU30HTa. B paBHOE BpeMs ee MCHOIB30BAIN KaK YKPBITHE H
xpanwmiie. B 1914 r. xutens . Kyarypa A. T. XneOHUKOB B35 B apeHIy
Y4acTOK C IIeHIepod M Hadal I[pPOBOAUTb B HEH OJKcKkypcuu. B
1918 r. cozmaHbl KapCTOBO-CIIENEOIOTHYECKAs CTAHIMS M OKCKYPCHOHHOE
6ropo, koTopoe B 1969 r. crano camocrositensHOM oprann3anuei. [lemepa
o0opyZoBaHa Ui MacCOBOTO IIOCEHICHUS, €XErOAHO €€ OCMaTPHBAIOT
6onee 150 ThIC. TypUCTOB.

[lemepa npencrasnser coboi nadbupurt (puc. 28), chopMupoBaBIIHIiCS
B IIPUCKJIOHOBOI 4YacTu A0nuHBI p. ChUIBBI O] BO3AEHCTBHEM IJIaBHBIM
oOpa3oM peuHbIXx Boj. Peka panee (okoso 10 ThIC. IeT Ha3aj) oKa3biBajia
HETIOCPEACTBEHHOE BIMSHUE Ha OEPEroBOil CKJIOH, B HACTOSIIEE BPEMs
peuHble BOZABI BHEAPSIOTCS B MELICPHBII MACCUB B MEPHOMAbI BECEHHUX U
JIETHUX TaBOJIKOB, B3aUMOJAEHUCTBYsI C MOJI3EMHBIMH BOJAAMHU.

B rporax momumo (opM, co3aaHHBIX PEUHBIMH H MTOJ3EMHBIMH BOJIaMHU,
UMEIOTCS MH(QWIBTPAlMOHHEIE 00pa3oBaHHUS — OpraHHeIe TpyOBI [5].
Haubonee aktuBHOE 00pazoBanue mojuocteit, mo B. C. JlykuHy, oTHOCUTCS
K pyOexy ImieicToleHa U rojoueHa, COOTBETCTBYIOIEMY (POPMUPOBAHUIO
| HammoiimMeHHOM Teppackl. B memepe BBIOCISICTCS — HECKOJIBKO
MOP(}OIOTHIECKUX SPYCOB
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Pie. 28. Maan Kynrypexoit Jleasiail neuiepol ! — nogomsa ¢ 4
p. Cgﬁau, Q—C‘i‘apl{[{;’l BXOAL B Temepy, 3 — KouTyp ?pom_n, 4:;}3'*].%0_'\10::.
nenys rap6. 5 — oGBaibHbe Ochkini, 6 — OpraHHLIe Tpybu, 7 — 03epa, 3
, prerciii MapuipyT (o E. 1. Jopodeeny)

W3 otnoxxenuit Hambojee pacmnpoCTpaHEHbI BOIHbBIE MEXaHHMYECKHE
(rmuHECTas B3BeCh) M OOBajbHBIC. TUMHMUYHBI BBICBHIIKH, 30HBI M KyIoja
0OpyIlIeHVsI. MHOTHE YYacTKH CBOJIOB HAaxXOJATCI B HEYCTOHYMBOM
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COCTOSIHHH, €XETOJJHO PETUCTPUPYIOTCS OOBaJbI, OCOOCHHO Ha TpaHUIIC
TEIUION W  XOJOIHON MHUKPOKIMMATHYECKMX 30H, TAC IPOUCXOIUT
AKTHMBHOE MOPO3HOE BBIBETpUBaHHE. B mnpu BXOIOBOI YacTu memIephl
TeMIiepaTypa Bo3ayXxa HUKoraa He nognumaetcs Boime 0° C, a B nanbHel
BHyTpeHHeH — He omyckaercs Hmwke 3—b5° C.JlensHele oOpa3oBaHus
XapaKTePHbI 17151 OJMKHUX IPOTOB.

[emepHbie 03epa GUKCUPYIOT YPOBEHb MOA3EMHBIX BOJI, CBS3aHHBIN C
ypoBHEM p. CoiiBbl. OHAKO TOBBITIICHUE YPOBHS BOJBI B PEKE OTPAXKACTCS
Ha IOA3EMHBIX BOJOEMaX C OIO3JaHUEM Ha HECKOJIBKO JHEH.

Opranudeckass XHW3Hb Temepbl HeOorata. B Hell oOuraer payok-
0okorutaB — «Kpanronnkc XneOHWKOBa», Ha3BaHHBI B 4eCTh IEPBOTO
XpaHuTens memiepbl. [lom3eMHBIE TPOTHI  CIIyXaT TOJWTOHOM  JUIS
Pa3HOOOPAa3HBIX KaPCTOBO-CIIEIECOIOTHUECKUX UCCIICOBaHUH.

WpeHckuii paiioH MpenMyIIeCTBEHHO T'MIICOBOTO U KapOOHATHO-
THIICOBOT'O KapcTa

Paiion 3aHnMaeT nmpaBobepexHyto yacTh Oacceiina p. Mpenn. C BocToka
OH OrpaHHuYeH KapOOHATHBIMH TOPOAaMH (HUIIMIIIOB CKOTO TOPU30HTA
KyHTYpPCKOIrO sipyca. 3amajHasi rpaHUla IPOBOAUTCS HO JIEBOOEPEXbIO
p. Upenn, rOe WpeHCKWH TOPU3OHT IMOrpyKaeTcs Ha 3amag  u
NEPCKPLIBACTCA COJ'H/IKaMCKI/IM, a 3aTéM TCPPUTCHHBIM IMCIIMHHCKUM
ropu3oHToM. Ha ceBepe 3a rpanniyy ¢ HHKHECHIIBUHCKHM KapCTOBBIM
paiioHOM YCIIOBHO MPUHUMAETCSI INUPOTHBII 0Tpe30K p. penu (puc. 29).

Brnepseie kapct Upenckoro paiiona ocserieH B. JI. Bapca HodbeBoii B
cratbe  «KapcToBble sBICHHS B ceBepHOM yacth Y dumckoro
IJIOCKOTOPBsI», OMyOIMKOBaHHON B XypHane «3emiesenenue» (1915). On
H3y4yaeTcsl B CBSI3M C T'€0JIOTMUECKUMH U THAPOT€OJIOTHUECKUMH CheMKaMU
[139, 162], nmouckamu moaenoyHOro rumca [36], pemieHueM BOIPOCOB
BopocHaOxenus [161], Kapct nccnenyercs corpynuukamu KyHrypckoro
crarmoHapa YpO AH [17, 103, 152—154]. UnxeHepHO-TEOIOTHIECKHE
HU3BICKAHUA 3aKapCTOBAHHBIX YYAaCTKOB B CBA3M CO CTPOUTCILCTBOM
ocymecteiaser BepxuekamTUCH3 (88, 89]. B paiione mnpoBoauau
skcriequmuy  Kadenpel  ¢usndeckod  reorpaduu  reorpaduIeckoro
(dakynbTeTa, AMHAMHYECKOH T'€O0JIOTHH M THAPOTEOJIOTUH T€OJIOTHIECKOTO
¢akynbrera [lepmckoro yausepcutera [177].
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Puc 29 Kapcroeeie paiionsr: HWpenckuit (Hp), Ydumckoro miaro (YH),
Kumeprekuit (Kmr), OcunnieBckuii (Oc), AduTcKuit (A4)
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I'eonormveckune ycjioBusi pasBuTHs KapcTa. PalioH pacroniokeH Ha
BOCTOYHOI okpanHe Bocrouno-Eporetickoit miatdopmer. OH HAXOIUTCS
Ha TPaHMIE JBYX KPYIHBIX CTPYKTyp: bamkupckoro cBojga W beiMcko-
Kynrypcko#i  BHaiuMHBI, OCJIOXHCHHBIX  CPECJHUMH W  MEIKAMH
CTPYKTYpamHu. Onmna u3 HUX — Y QUMCKHIA Baj
(MakpoOpaxvaHTHUKIMHAIL). VIpeHCKHiI KapCTOBBI palOH 3aHHUMAaeT
3amajaHoe, OoJjiee MOJOroe MO CPaBHEHHIO C BOCTOYHBIM, KPBUIO Baja

(puc. 30).

Puc. 30. I'eonornyeckue ycinoBusi KapctooOpa3zoBaHus B FIpeHCKOM KapCTOBOM
paiione (o gaHHbIM CBUTBUHCKOH THIPOTE0IOTHUECKOHN TTapTHH)

30Ha aKTHBHOIO BOJOOOMEHa U KapcTooOpa3oBalus —Claraercs
HOpoJaMH KYHTYpCKOTO sipyca. B ocHoBaHmm 3aneraer (GpHIMIIOBCKHI
TOPU30HT IUIUTYATBIX JOJOMUTOB, HEPEJKO H3BECT KOBHUCTBIX, OOJUTOBBIX,
IIPOCIIOSIMU MEJIONOJ00MBIX, MECTaMU KaBEpHO3HbIX. KaBepHb! 3an0HEHBI
TUIICOM M aHTMJPUTOM. bojblueil 4acTbio OHU MENKHE, HO OTHAEIbHBIE
JocturatoT 5 cMm. JlonmoMuTel OOH@XKAlOTCSI B BEPXOBBSX JIOJIUH
pex Mensuku, manoro Teneca, Apus momrHOCTh Topu3oHTa 40—90 M.

Wpenckmii TOpW30HT BKIIOYAET 7 TadeK (CHU3Y BBEpX): JIEISIHO-
MEMIEPCKYI0 TUIICOBO-aHTHJIPUTOBYIO (MOILIHOCTB 30—85 m),
HEBOJHMHCKYIO JIOJIOMUTOBYIO (OO 9 M), IIAJAIIHUHCKYIO THIICOBO-
aHTUIpUTOBYI0  (20—25 M), eNKHMHCKYIO H3BECTHSKOBYIO (o 6 M),
JNEMHIKOBCKYIO aHTHIPHUTOBYIO (25—30 M), TIOHCKYIO HW3BECTHSKOBYIO
(10—15 m), myHexckyro rurcoBo-aHruaputoByo (60—70 m). Haubonee
BBIIEP)KaHbI MO0 MOIIHOCTH M TIPOCTHPAHUIO TIOMCKAsl U TyHEXCKas MayKH.
B zamagHOi YacTM UWpPEHCKHM TOPHU3OHT MepeKphIT COIMKaMCKUM
TOPU30HTOM  Y(PHUMCKOTO  sipyca, TNPEACTaBICHHBIM  H3BECTHSAKAMHU,
MEprefsiMi, IeCUYaHUKaMd, TJUHAMH, JOJOMUTaMH C  TPOCIOSIMU
AHTUAPUTOB, pEXEe — TUICOB. B  BOCTOYHONM 4YacTH Ha TpaHULE
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(WINNIIOBCKOTO W HWPEHCKOT0 TOPU30HTOB PpAaCIpOCTpaHEHA KapCToBas
Opexyms.

I'uaporeosornyeckne ycjaopuss. K 30HE akTHBHOrO BOJOOOMEHA
NPUYpPOUYEHbl  TPYHTOBBIE  BOJBl  JJIIOBHAJBHBIX, TIOBHAIIBHO-
NeNIIOBUANIBHBIX, QJIIIOBHAJIBHBIX OTJIOKEHUM, BOJBl CHOPAIUYECKOrO
pacnpoctpaneHus: CONMKaMCKOTO TOPU30HTa U OJIBXOBCKOII KapCTOBOI
OpeK4MH, BOJOHOCHBIM KOMILJIEKC HPEHCKOI'O TOPH30HTa KYHI'YPCKOTO
sipyca [33].

B commkaMckoM TOpHU30HTE CIOPAAMYHOCTH PACIPOCTPAHEHHUS BOJ
00yCIIOBJIeHa HAPYIIEHHOCTHIO KapCTOM MPEHCKHUX THUIICOB M aHTHIIPUTOB.
Ha HapymieHHBIX KapCcTOM ydacTKax MOSABISAETCS CKPBITBHIN MIEPETUB BOA U3
ConrkaMCcKOro TOpU30HTa B UPEHCKUH.

HpeHcknii  BOJOHOCHBI  KOMIIIEKC ~ IPUYpOYEeH K  CHJIBHO
3aKapCTOBAaHHBIM TMIICOBO-aHTHMAPUTOBBIM M KapOOHATHBIM Ia4yKaM.
HpeHckue THICH 1O Mepe TOTPYXKEHHs Ha 3amaja MmoJ 0ojee MOJOJbe
OTJIO’KEHUS BBIMONHAIOT POJb PETHOHANBHOTO Bojoymnopa. B mpeHckom
TOPU30HTE Pa3BUThI KaK pPa300LICHHBIE KapCTOBbIE BOJOTOKH, TaK H
BOJOHOCHbIE ~ TOPH3OHTBIL.  JIyHE)XKCKMH  BOJOHOCHBIA  TOPHU3OHT
MOJICTUIJIAETCS TIOMCKUMH W3BECTHSIKAMU U 3ajieraeT Ha riyouHe 10—43 m.
OOBOIHEHHOCTD €10 HepaBHOMEPHasl, 1€OUTHI POJTHUKOB cocTaBisioT 0,1—
40 1/c, B HekoTOphIX ciydasx mocturaroT 100 n/c. Ha ydactkax, rme
TIOMCKHE W3BECTHSIKM TPUIOTHATHI HaJ peKaMH M 3aKapCTOBAHBI,
JMYHEXKCKasi Mayka Oe3BOJHA WM OOBOJHEHA CHOpaauyecku. B HukHEH
YaCcTU UPEHCKHUX OTJIOXKEHHUH, KaK IpaBuiio, (GopMupyroTcs pa3oOlieHHbIE
KapCTOBBIE BOJOTOKH, 4YTO TMOJTBEPKIACTCS HAINYMEM OE3BOJTHBIX
CKBRXMH M BBICOKOJCOUTHBIX poAaHMKOB. CocTaB BOA Cyldb(paTHO-
KaIlbIIUEeBBIN, WX MUHEepanu3anusi 2—3 1/n. Crnopagmdeckd 0OBOIHEHHBIE
KapCTOBBIE OpEKYMU paclpOoCTPaHEHbl B BOCTOYHOM dYacTH paiioHa, Ha
rpaHuie ¢ kKapOoOHAaTaMU (QHUIIUIIIOB CKOTO TOPH30HTA.

KapcroBble sBienus. Kapct OTHOCHTCS K TOJIOMYy Ha ydYacTKax
BBIXOJla MOPOJ Ia HOBEPXHOCTb, 33JE€PHOBAHHOMY, MOIRJII0 BHAIBHOMY,
MOJAJUIIOBUAJIBHOMY, ~ MECTaMHM  3aKphITOMY  (1IOA  COJIMKAMCKHUMU
HEKapCTYIOMIMMHUCS WM~ MEHee  KapCTYIOIIUMHUCS  KapOOHATHBIMH
OTJIOKCHUSIMH).

@dopMbl TIpOSIBIECHUS KapcTa pa3HooOpasHbl. Kappbl pa3BuThl Ha
0oOHa)KEHHBIX CKJIOHax NONUH pek Mpenu, Acubl, CyIuHKH, CIOKEHHBIX
ruricoM. IloHOpEI B oKpecTHOCTAX ¢. KpacHsIid SIcbUT peIcTaBistoT co00i
3UAIOLINE OTBEPCTHS B BOPOHKaxX. B mMecte ucuesHoBenus p. CyaAnHKU OHU
UMeroT BUJ mienell. KapcToBble KOMOALBI M HIAXThl B THIICAX JYHEKCKON
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MavyKy OMUCcaHbl Ta Mexaypeube Acmbl u Mpenu. [IpeobiagaroT kapcToBbie
BOPOHKH, HarOOJBIIIas MJIOTHOCTh KOTOPBIX OTMEYAeTCs] B MPUCKIOHOBBIX
4acTsX, Ha CKJIOHAX JIOJUH, JIOTOB U OBParos.

Ha mnomaau pa3BuTHS TEMUAKOBCKOW IMAYKW THUIICOB B OKPECTHOCTSX
I. ApceHOBKa W 3axapoBKa Ha BOAOpAs3leie M B IMPUCKIOHOBOW YaCTH
mommHbl  p. OmadyeBKd TUIOTHOCTH KapcToBBIX (opm  moctmraer 160.
BopoHku mpuypodeHbl K CKJIOHAM JOJWH M TPUCKIOHOBBIM YacTsAM
BojopaznenoB pek Kynryp, OmadeBka, Cyawmaka, bombimoir u Mabrit
Tenec [162]. B mampaBieHnn OT IOJMH K BOJOpa3neiiaM WX IIOTHOCTh
YMEHBIIAETCSI, YTO OOBSACHAETCS YBEIMYEHHEM MOIIHOCTH IOKPOBHBIX
OTJIO’)KEHUH B 3TOM K€ HampaBlieHHWH. B MecTax, T/ie THIICH U aHTHIPUTHI
3aJIeTaroT HerIyOOKO MO0 BRIXOJST HA TIOBEPXHOCTD, INIOTHOCTh BOPOHOK
PE3KO YBETMUHBAETCSI.

Llerru BOpOHOK B psiie MECT IMPUYpPOUYEHBI K TPEIIMHOBATHIM 30HaM. B
nonmuHe  p. CyIMHKM  OHM  pacloOJIOKEHBl  MapajielbHO  peke
COOTBETCTBEHHO NPOCTUPAaHHIO TpelMH OopToBOro ornopa. B monmmne
p. Tenrec monst BOPOHOK IJIMHEHHOTO THIA PAa3BUBAIOTCA  BJOJb
TEKTOHUYECKUX HaPYIICHHH.

st TurcoB XapakTepHBI 3pO3MOHHO-KAPCTOBBIC M KAapPCTOBBIE JIOTA.
Crnenoii nor roxHee 1. Bepxuuit Kynryp anunoit okono 400 M, mmpuHOR
50 M meprieHANKYIsApeH nonuHe p. KyHryp, 1Mo CTOK B HEM MPOUCXOIUT HE
K JIONIMHE, a B OOpaTHOM HaIpaBleHUH — K BOpoHKe. OMucaHbl TOA0OHbIC
sora BOu3u cen Kpacheiit Sceut, Oppa, 1. [TaBnogo.

KapcToBble KOTIOBHHBI paclpOCTpaHEHbI B THUICaX H KapCTOBOM
Opekunu. OOHM W3 HUX BBITSHYTHI BIOJIb BBIXOJa TMIICOBBIX ITayeK, Kak,
HampuMep, KOTJIOBMHBI 3amagHee cenmensHka u Cypa, apyrue —
okpyraeie B 1uaHe (y c. Ulmamaukm). [loms kapcTOBBIX BOPOHOK U
KOTJIOBUHBI 3allafiHEee Cell MEISTHKH U bOoropoJICKOTo MpOCTUPAIOTCS BIOIH
BBIXOJIOB J€MUIKOBCKOM 1 IIAJIANTMHHCKOM ITaueK T'MIICOB.

KapcTtoBeie pempeccuu 00pasyroTcs, Kak TpaBWIIO, Ha TpaHUIlE
KapOOHaTOB (DHIMMIIOBCKOTO U THIICOBO-aHTHAPUTOBBIX  OTIIOKEHUH
UPEHCKOro Topu30HTOB [152]. DTo OOWmIMpHBIC TOHWXEHUS ¢ OoJiee
MOJIOTUM, HO BBICOKMM BOCTOYHBIM M IOHM)KEHHBIM KDPYTBIM 3aIlajHbIM,
COBMANAIONINM C TpaHUIEH paclpoCTpaHEHHUs THIICOB, CKIOHaMu. OHU
OTIMYAIOTCA  OOJNBILIONM MOIIHOCTBIO  KapCTOBBIX  Opekunil. TakoBbl
Jenpeccud toro-socrounee 1. Cyxas Peuka, rojkHee 1. ApCeHOBKa, BOJIH3H
c. llmamankn, g. O3epku, c. Mensaka. Jlempeccuun  crocoOCTBYIOT
KOHIEHTpAllM W WHQWIBTPAIIMA TMOBEPXHOCTHOTO CTOKA, IHTAHHIO
KapCTOBBIX BOJI, KOTOPHIE BBITEKAIOT 1A KOHTAKTE C TUIICAMH, JjaBasi Ha4yaJlo
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pekaM MensHKa, Apui u zip.

Hns HpeHckoro kapcToBoro paioHa THUIOWYHBI KapCTOBBIE PEKH,
OoJblIas 4acTh KOTOPBIX SIBISAETCS MPaBbIMH NpUTOKaMu p. ipeHu. MHOTHE
u3 HUX, Harpumep TypaeBka, fScbul, UypakoBka, MMEIOT MEIIKOOOpa3HbIE
noiauHbl. MX HCTOKM INpPEencTaBIsAOT CcO0OM KapcTOBBIE POJIHUKH,
BBITEKAIOLIME Yy IIOJHOXbSI THUIICOBBIX CKaj, OIPaHUYMBAIOIIMX, Kak
MpaBWiIo, BepxoBbe nonuHbl. Pexa TypaeBka Bmamaer B p. Mpens y
I. 3axapoBka. OHa 00pa3yeTcsi OT CIUSHUS IBYX KapCTOBBIX POJHUKOB U
Ha TIPOTSDKEHWH | KM TedeT MO MOBEPXHOCTH. 3aTeM OHa TepseTcs o[
OOHa)KEHHEM THUIICa Ha MPaBOM CKJIOHE AoJMHBL. [loa3eMHBIN MyTh peku
cocTaBisieT Oosiee 1 KM M 3aKaHYMBAETCS] MOLTHBIM KapCTOBBIM POJAHUKOM.
[TonzemMHOE TedeHHE peKy MPOCIEKUBAETCS B €€ CPelHEM TEUCHHU B IBYX
BopoHkax [161]. Peka fcbul HaumHaeTcs HEOONBIIMM POIHHUKOM,
HECKOJIBKO pa3 HMCYe3aeT C IOBEPXHOCTH M MOSBIAETCA BHOBb. lcTok
p. UypakoBKd  TpEACTaBIsSCT COOOH MOIIHBI  KapCTOBBIH  POJHUK,
BBIXOJIAIIUN y TIOMHOXBS OOHaxkeHus rurica. Hwxe 1. Uypakm peka
HCYE3aeT, a 3aTeéM BHOBb BBIXOJUT Ha IIOBEPXHOCTb B OCHOBaHHHU
OOHa)KeHMS THIICA IPYINON poaHUKOB. Pexy CynnHKY nmuTaroT HeOOnbLINe
pomHMKH B OKpecTHOCTsX c.Cyma. Hmke mo TedeHHIO ee pacxof
Bo3pactaeT n0 230 i/c. 3aTeM oOHa WcyYe3aeT B OOHaKEHUHM THIICa Ha
MIPaBOM CKJIOHE JOJIMHBI U TEUeT MOoJ 3eMilel 4yyTh Oosiee MoIyKUIOMETpa,
MOSIBJIASCH BHOBB B BHJIE pOJAHUKOB. Pexa Acwua, neBblif mputok p. Mpenu,
Ha 1,5 KM BBIIIE YCThsI TEPAET YacTh BOABI Oiarofaps MOHOPY Yy MpaBoro
CKJIOHA JOJIHHBI.

Kpome OGonee wnu MeHee KPYIHBIX KapCTOBBIX PEK HMEIOTCS MEJIKHE
KapCTOBBIE PY4bH, Takue Kak B c. Kimtounku 2-e. DTOT pyuelt BBITEKaeT U3
NeIepbl, HEOAHOKPATHO TEPSAETCS W MOSIBISETCA BHOBb 10 BIIAJCHUS B
p. Upens.

BriepBple 3aKOHOMEPHOCTH PacHpOCTpPaHEHHs KapcTa MpaBoOEpekHOM
gyactu OacceiitHa p. Upeam Obpum  ycraHoBnensl M. H. Baraessim,
IT. JI. Kocrorpezom u K. II. IlmfocanabiM. OHE HaMeTWIH BBHITIHYTHIE
MpUMEPHO B  MEPHUIUOHAIBHOM  HANpaBI€HWH KapCTOBBIE  30HBI,
COOTBETCTBYIOIIIME BBIXOJAM TIOTPY)KAIOIIUXCA Ha 3amajy TUIICOBO-
AQHTUAPUTOBBIX M M3BECTHAKOBO-IOJOMHUTOBBIX  IAY€K  HPEHCKOTO
ropusoHTta. IlepBas 30Ha coBHmagaeT ¢ IJIOLIAABIO PA3BUTUSA YETHIPEX
HIKHMX Ta4eK: JIEAMHO-TIEIIEPCKOM, TEeBONMIICKOM, IIaNTalTHUHCKOH,
€JIKMHCKOM, MPUYEeM TUIICOBBIE MAYKH ITOYTH MOJHOCTHIO BBIIIEIOYEHBI U
3aMCEIICHBl KapCTOBOWM Opekdmed, 3ajeramomed Ha  (UINIIOBCKUAX
nonomuTax. Bropas 30Ha mpuypoueHa K JEMHAKOBCKOM Mayke THIICOB U
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AQHTUIPUTOB U MECTAaMH NEPEKPHIBAIONINX HX TIOWCKUX H3BECTHSAKOB M
moiomMuToB. OHa  XapakTepusyeTcs TIyOOKMMH  KOHYCOOOpa3HBIMH
BopoHKaMu ¢ monepeynukoM 30—60 M u rmy6unoit mo 30 m. 3amamHee
HaMeyaeTcsi KapcToBash 30HA B THUICAaX JYHEKCKOW Naukd. BoOmmsu
KOHTaKTa C TIOMCKOMW MaykoW BOPOHKH IMPEUMYIIECTBEHHO Menkue. Ilpu
JIBIKCHNAU Ha 3arajl 0 Mepe MOTPYKeHHS TIOWCKOM MavKyu OHU CTAHOBSITCS
rnyoke. BOnmu3m 3amamHOM TpaHMIBl paiiOHA, TAE THUIICH IEPEKPBITHI
ConMKaMCKHMU TUTUTHSIKaMH, Pa3BUTHI TITyOOKHE MPOBATBHBIE BOPOHKH.

CremeHp W3y4eHHOCTH Kapcta VpeHckoro paiioHa  pa3jimdHa.
Hameuaercst HeckonbK0 HanOoJIee N3yYEHHBIX Y4aCTKOB.

BacceitH HmxHero tedeHus p.MpeHn (HWKE IO TEYCHHUIO YCThA
p. Kynrypku) BriepBbie meransHO ObLT 06ciemoBan B 1950—1951 rr. [37].
Ha mmomamu 60 KM 3akaptupoBaHo 1156 Boponok. HaubGonee
3aKapCTOBAaHHBIMH OKa3aJlUCh CKIJIOHBI AONWHBI p. Mpern. Bo mHOrmx
BOPOHKax OOHa)karoTcs TUIchl. KpymHbie BOpoHKH auameTrpoM a0 100 M,
TIyOMHOM 110 25 M pacIionoKeHbl Ha Bojopasnene roxHee Hopoii [epeBHu.
Kpome Boponok ommcanbl 70 KapCcTOBBIX 03€p, KOTJIOBHUHBI, KAPCTOBBIE H
3PO3MOHHO-KapCTOBBIC OBPAry, MEIEPEI.

CpenHeupeHCKUH KapCTOBBIM  y9acTOK OBUI  WCCIIENOBAaH JICTOM
1976 r. kapcToJOrHYeCKUM  OTpsiIOM  reorpaguueckoro  (akyipTera
Ilepmckoro yHuBepcurera nox pykooiacTBoM K. I'. ByTeipunoii. B Hem
HaMe4YeHO 3 KapCTOBBIX MO (Tabi. 5).

Tabnuua 5
[InoTHOCTH KapcTOBBIX (POPM Ha U3yYEHHBIX MOJISIX CpelHEeHPEHCKOro
KapcToBoro yuactka (o ganueiM T. U. TyneBoii)

ITosme (Ne Ha prc. 29) [Tnomanp Koi-Bo Cpennss
KM BOPOHOK | IIOTHOCTB, (/KM
[TaBnoBckoe (1) 9,25 (1,9) | 2044 (499) 221 (263)
Kpacuosiceuisckoe (2) 19 (2,4) | 2537 (517) 133 (215)
Kimrounkosckoe (3) 17 (5,4) 374 (132) 22 (24)
Bcero|15,2 (9,7)  |4955 (1148) 109 (118)

[Tpumeuanue: * 3akapTUpoBaHHAHW IUIOLIAIb TTOJIS

ITaBnoBckoe moJie BKJIOYAET AOJUHY P. TypaeBKM M OKPECTHOCTH
1. ITanoso (puc. 31). Kapct oTHOCHTCS B OCHOBHOM K TIOKPBITOMY, TOJIBIH
KapcT HaOnromaercs Ha CKJIOHAax JOJMH M B Jorax. B oOKpecTHOCTSX
1. @enopoBkr uMMeeTcs 3aKpbIThii  KapcT [36]. KapcrtoBeie dopmbl
NpeACTaBIeHbl  [OHOpaMHM, BOPOHKAaMH, KOTJIOBHHAMH, OBparam,
nemepamu.
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( Ha IJIOIIA I 9,25 KM

{nssnose =1 ¢ 3apeructpupoBado 2044  BOpPOHKH.
bc*\" S = = perucTpup p

g Cpenusist wiotHocts ux 221 ¢/xm2.

GWPW“\ . } PacnionoxeHbl OHU TpynnaMu, HOJISIMH,
W e o peako mo opHoW. CKIOHBI W JIHO
htve%npnm e OonpLieit 4acTH BOPOHOK

S ‘fl ' 3a/ICPHOBAaHbl, MOKPBITHl TPABSIHHUCTOMH,
ﬂf_'fifﬂw//}@g KYCTapHHUKOBOM u APEBECHOM

pactutensHOCThIO. B 952 BOpoHKax
OOHa)KalOTC KOpPEHHBIE MOPOJBI, B
OCHOBHOM THIICHI, aHTUJPHUTHI, pEKe —
M3BECTHSKU u JOJIOMUTEI.
HauOonpimass  mIoTHOCTE  BOPOHOK
OTMEHaeTcs B OBparax M Ha CKJIIOHAX
PEYHBIX JIOJIUH. Koaddurment
IUIOINAZAHOM 3aKapCTOBAaHHO CTH B
CpemHeM Uil y4acTKa: COCTaBIISICT

I 0t

= L 4,4%, g OT [OeNbHBIX IOJIEH OH

Puc. 31. IlmotHocTh KapcToBhIX ~ AOCTHIacT 21%. Hapsiny ¢

($opM  3aKAPTHPOBAHHBIX TOJel  KOPPO3HMOHHBIMU BCTPEYAIOTCS

CpeIHEMPEHCKOTO KapCTOBOIO  MPOBAJIbHBIE (hopMBI.
. 2

ydactka: 1 —wmenee 50 ¢/kmM°,  KpacHOSCHUILCKOE Tose UMeET

2—50—200, 3—o6omee 200, ppomame 19 kM2 Boponku 3xaech
4 — mewepsi (1o T. U. Tyneso) NPEUMYILECTBEHHO KOHYCOOOPa3HBIE,
Yale BCero OHM PAcIioyiaraloTcs HenoYkaMu. Bo MHOTHUX M3 HUX BBIXOIST
KOpEHHBIE TOpPOJAbl MECTaMH MEXIy BOPOHKAMH COXPAaHWIHNCH Y3KHE
MEPEMBIYKH.

A.B.Jlykmr u IO.A.ExoB [103] B pe3syiapTaTre WHKXESHEPHO-
TeoJOTMUECKUX HCCeoBaHMM Ha Teppuropun c. KpacHeiii  Slcein
HAMETWIIU TIATh KaTerOpUil YCTOMYMBOCTU 3aKapCTOBaHHBIX Turomazneit. K
YCTOMYMBOM IUIOIIAJM OTHECEH Bojopasiaen pek Scbuia u Hpenu, rie
COXpaHMJIACh TOJIIIA COJIMKaMCKHUX 3arvICcOBaHHBIX
nopoa. UnunbTpytomascs  yepe3 Hee  BOAAa  CTAHOBUTCS MEHEE
aneCCPIBHOfI OTHOCHUTCJILHO THUIICOB W AaHTHUAPHUTOB, YTO HMCKIIOYACT
o0pa3oBaHME KPYIHBIX IOJIOCTeH. B03MOXHO MEIJICHHOE OCeIaHue
COJIMKAMCKHX TIOPOJ HaJl MECTaMH BBITIIETIaYNBaHUS TUTICOB.

OTHOCUTENBHO YCTOWYMBAs IUIONIAb, MPUYPOUYCHHAS KO JTHY JIOJUHBI
p. flcpul, xapakTepu3yeTcsl 3alleTaHMEM TUIICOB W aHTHJPUTOB TOJ
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MECYAHO-IVINHUCTBIMU OTJIOKEHUSAMHU HUXKE YPOBHS MHHEpATM30BaHHBIX
noa3eMHbIX  BoA. He  uckirouaeTcs BO3MOXKHOCTH — IOSIBIEHHMST Ha
MOBEPXHOCTH MPOCaZoK auamerpoM 10 S M. Ha cmabo yctoitumBoit
IUIOIAAN, TA€ KapcTylomuecs Cyib(aTHble MMOPOABl  MEPEKPBITHI
JIOBUAJIBHO-AETIOBUAJIBHBIMA U KapCTOBBIMHU OTJIOXKEHUSIMH MOLTHOCTBIO
J10 25 M, €cTb YCIIOBUsL U1 00pa30BaHUs KPYIHBIX IIOA3EMHBIX [10JIOCTEH, a
Ha TIOBEPXHOCTH — MPOBAJIOB C momnepeyHukoM 1o 12 M. Heyctoitunseie
TUIOMIAN XapaKTePU3YIOTCS BBHICOKMM 3ajJleTaHWeM THIICOB M aHTHIPHUTOB
OTHOCUTENIFHO YpPOBHS TIOJ3€MHBIX BOJ W OTCYTCTBHEM IOKPOBHBIX
oOpa3zoBanuil. BecbMa HeycTOWYMBBIE IUIOIIAAM NPUYPOUYEHBI K CHIIBHO
3aKapCTOBaHHBIM CKJIOHAM JOJIUHBI p. SICBIT U CyXOI0JIOB.

KirounkoBckoe TmoJyie mpencTaBiseT BOAOPA3IEIbHOE IMPOCTPAHCTBO
BocTouHee c. Kimrounku 2-e. Kapcryromuecs mopoasl MEPEKPHITH TOIIIEH
MOKPOBHBIX OTiIOKeHuH. [Ipeobnamaror BopoHku amamerpoM a0 40 M.
XapakTepHbl )PO3UOHHBIE U IPO3UOHHO-KAPCTOBKIE JIOTA.

B BoCcTOYHON 4YacTH palioHa MOYTH B MEPUAMOHAIBHOM HAIpPaBJICHUU
NPOTATUBAETCS HECKOJBKO JAenpeccuid: 1oro-socrouHee iA. Cyxas Peuka
(puc. 29, Ne 4), B okpectHocTsix c. Hlmsamauku, 1. O3epku, ¢. MeasHKa
(puc. 29, Ne 5). Tlo manueiM A. JI. Bypakosa [17], acToTa BOSHUKHOBEHHS
npoBanoB Ha Teppuropun c. llnsnaukn cocrapmser 0,2 Ha 1 kvM° B
roa. Heckonbko mosned BOPOHOK BKIIOYAET KAapCTOBBIM Yy4acTOK B
OKPECTHOCTSIX JepeBeHb 3axapoBHa, besnoe O3epo, toxHee 1. bepesoas
I'opa (puc. 29, Ne 6).

3akapcToBaHHbIE  IUIOmAIU Mexaypeubss  Kynrypa wu  Hpenu
[IEPECceKaroTCs TpaccaMy MaruCTPaJIbHBIX I'a30IpPOBOAOB. 31ech Haubolee
3aKapCTOBAHBI COCTABIISIONINEC BEPXHIOIO (10 Tiryomns! 40 M) 9acTh pazpesa
TUICHl W AHTUJPUTBHI JTYHEXKOKOW M JEMHJ KOBCKOM IIadeK, a Takke
pPacIOJOXKEHHBIE MEXAY HHUMHM TIOWCKHE JOJOMHUTBI W HW3BECTHSKH.
[[Iupoko pa3BUTBl BOPOHKH, TOHOPBI, Kappbl, HUIIHA, MEIIEpHI,
3aKapCTOBaHHbIE TPEIIMHBI, KABEPHBI U MOA3EMHBIE MONOCTH. [lonokeHne
9PO3MOHHOM CETH M pacHpoCTpaHEHHE KapcTa BO MHOTOM OIPENENeTcs
TEKTOHMYECKUMHU HApYIIEHUSIMH U TPEIIHHOBATOCTHIO CEBEPO-BOCTOYHOTO
npoctupanus. [lo KOMIDIEKCY NUpPU3HAKOB BBIJCTICHO 6 mIiomanei c
pa3IMYHON MHTEHCHUBHOCTBIO pa3BUTHUA KapeTa [88, 89].

JleTanpHO H3y4YeH KapCTOBBIA Y4YacTOK Ha MEXAypedbe MEIASHKH U
Upenn, 3necy, mo nanaeiM A. B. TypsimeBa, HaMewaeTcs ABa IOJA C
BBICOKOW MHTEHCHUBHOCTBIO KapcTa: IMpaBoOepexbe p. MeOsHKU (puc. 29,
Ne 7), mpaBoOepexbe p. Upenu cesepo-zanannee c. Cyna (puc. 29, Ne §;
32).

66



| SR JE LI |

L1 (302 [0
Puc. 32. Kapcr okpecrrocteit cen Cyapl U MensHku. 1 — BOPOHKH
KOTJIOBUHBI, 2 — POJHHUKH, 3 — HANpaBlIeHHWE IOJ3EMHOr0 Ccroka (1o
A. B. TypslmeBy)

B roxHO#l wacth MpeHCKOro KapcTOBOrO paiioHa pa3HbIMH aBTOpamMu
OTMEUYEHBl KapCTOBBIE MOJ: BOCTOYHEE C. YUHCKoe (puc.29, Ne 9), B
okpectHOCTAX C. MmumoBo (Ne 10), c. Illyuse Ozepo (Ne 11), Bocrounee
n. JImutpueBka (Ne 12). HMccrnemoBanme kapcTa Ha YYacTKe JKEIC3HOM
noporu ct. Lllyduse O3epo — pasbe3n Atep — pasbe3s bapTeim B ¢BsA3H C
BO3HHMKIIMM  3JleChb MIpoBaJoM B  ceHTs0pe 1965 r. ocymecTBun
I1. W. SIkoBeHKO, PE3yNbTATBl KOTOPOTO H3JIOKEHBI B €r0 KaHIUIATCKON
muccepraun  «Cynbgatabiii kaper Cpexgdero Ilpeaypanbs u  onenka
YCTOMYMBOCTH KEJE3HOAOPOKHBIX coopykeHui» (1969 r.).

[lemepsr. B paiione n3BecTHBI 64 memiepsl B THUICAX W aHTHAPUTAX,
pexe — monomutax (Yere-Temec, 19 wm). JInuHHEWmeH  SBISCTCS
HwxnaemuxaitnoBckas-2 (1400), 3a Heit crmenyror Omntumuct (310),
IMonomapesckast (300), Vunckas Jlemsnas (227), VYwunckas-3 (220),
ITonomapeBckas-3 (105 M), octanbHble TMeIIEpbl MPOTKEHHOCTHIO MEHEE
100 m.

HwxHemuxaiyoBckas remepa HaX0AUTCsI B THIICOBOM OOpBIBE KPYTOTO
JIEBOTO CKJIOHA JONUHBI p. Mpenu, Hemomaneky ot c. Kimrounku 2-e. JlBa
Y3KUX BXOJHBIX OTBEPCTHS BEIYT B HEOOIBIION MPUBXOOBEIN TAOUPHHT C
3aJIOBHJIHBIMH PACIIUPEHUSMH B MeCTaxX IepecedeHust xomnoB (puc. 33).
Cpenusist 1 AanbHAS 4acTH Nelepbl 00pa30BaHbl CEPUSMH MApajlIeNIbHBIX,
COCMHEHHBIX IIePEeMbIYKaMH XOAOB, C HEOONBIIMMH 03€paMd B
MOHM)KEHUSIX TIIMHUCTOTO JHA.
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B 1989 r.BO BpemMsi HU3KOrO CTOSHUSI MOJ3EMHBIX BOJ Yepe3 OIHY W3
rajepel yaajloch MNPOHUKHYTh B HEHW3yYEHHYIO OOBOJHEHHYIO 4YacTh
MEUIEPhI, COCTOSIIYIO U3 CETU MPSIMOJIIMHEUHBIX XOJI0B.

B cyxoM mpuBXOI0BOM JTa0OUpPUHTE MPEOONIAar0T Taliepey INMUPUHOMN
2—b5 M u BeicoToi 0,5—2,0 M, IHO KOTOPBIX MOKPHITO INIMHOM, a B MEeCTax
00py1IeHuss — Tiibi0aMu runca. X0l CpeHeld M JajibHEH 4JacTel y3KHhe
(1—3m), ux BbIcOTAa KoOyeOneTrcs or | 1o 2M ¢ HeOOJIBIIMMU
OTKJIOHCHISIMH B MECTax OOpyIIeHus CBOMOB. llpuBriekaroT BHUMaHHUE
MpaBUWIBHBIE TISATH-MIECTUYTOJBHBIE IIONEPEYHbIE CEYCHHSI XOIOB C
wiockuMu Tortonkamu [8]. Mopdonorus memepsl OTpakaeT XapakTep
TEKTOHUYECKON TPEIIMHOBATOCTU mopol. CpefHsisi U JalbHSISL YacTH
Memepsl  TeIIble, a B TPHUBXOJOBOM JIAOMPHHTE 3UMOH 00pa3yroTCs
CHEXHO-JISZIOBbIE KPUCTAJUTMYECKUE W HATCUHBIEC (DOPMBI.

Kapct MHpeHckoro kapcTtoBoro paiioHa OTJIMYAETCS  BBICOKOH
WHTCHCUBHOCTBIO,  OOJIBIIMMM  IUIOTHOCTSAMH  KapCTOBBIX  (hopM,
3HAYUTEIBHBIMA  KO3(DUIIMEHTAMH ITOBEPXHOCTHOW  IUIOINATHOW U
rIIyOWHHOW 3aKapCTOBAaHHOCTH, OOIBINION YacTOTOW MPOBAIOB B psle
nonieit. Bece 3To co3maeT croKHbIe MHKEHEPHO-TEOJIOTHIECKHUE YCIIOBHS.

Paiion xapOoHaTHOr0 Kapcra Y puMCKOro miaro

Pation npuypodeH K cBOJI0BOI yacTH Y PUMCKOTO Baja, BEIPAXKCHHOTO B
penbede B BUJAE TUIATO, MOBEPXHOCTh KOTOPOTO pacdjcHEHa TIyOOKUMH
pEYHBIMH JONWHAMH M oBparamMu. OH TIPOCTHpAETCS OT MEXAYPeubs
[TakBel u mupoTHOrO OTpe3ka CHUIBBI Ha IOT, M0 TpaHuibl [lepmckoit
obunactu (puc. 29).

HccnemoBanns kapcTa OCYIIECTBISUINCH Ha TEPPUTOPUU  OBIBIETO
3anoBenauKa «lIpenypamse» [34, 35]. ['maporeonorus u kapct Y hpumMckoro
Bajia OCBEIICHKI B psje pador [128, 129, 153, 161, 162, 165, 169]. Kapcr
MOMyTHO (UKCHUPOBAJCS TPH TeoJOorudeckux [32] W WHXXEHepHO-
Te0JIOTHYECKUAX M3BICKAHUSX.

I'eonmoruueckue ycnoBus pa3BUTHS KapcTa. Paiion 3aHumaer Hambonee
NPUTIOJHITYIO CBOJAOBYIO 4YacTh Y(UMCKOro Baja. 30HAa AaKTHBHOTO
BOJlo0OOMEHa CIIoKeHa KapOOHATHBIMH TOPOJAMH apTHHCKOTO fApyca |
(UIMTIIIOBCKOTO TOPU30HTA KYHI'YPCKOTO sipyca. APTUHCKHI SIpyc B CBOEH
HIDKHEH YacTH MPEJCTaBICH MPTUHCKUMU CIOUCTHIMHU, OKPEMHEIBIMHU
M3BECTHSAKaMH C OoraToil (payHOW. Brlme oHHM mepexonsT B KaMalCKue
OKpeMHemble W3BeCTHAKH MOIIHOCThI0 40—80 M. Brixon 3tx mopon
OTMEYEH B OCHOBAaHUU CKJIOHOB JOJUHBI p. KumepTku, Ha 1 KM BbIIIE
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1. Huskoe, Ha npaBom ckioHe p. CeuiBbl npotuB ropsl Jlonara. K BocToky
oT Ydumckoro Baja BepxHssd KapOOHAaTHash 4acThb ApTHHCKOrO spyca
3aMenaeTcd JAVBBUHCKOW CBUTOM TJIMHHCTBIX W3BECTHSAKOB, MEpPTEIEH,
rmuH. Ha WpruHCKMX M3BECTHSKAX 3aleraloT  CapruHCKHe pugsbl
KOHycoBuaHON (opmbl mormHOCThIO 10 100—150 M. Hekoropwie pudbl
JNOCTUraloT OOJIBIIMX pa3MepoB, Hampumep, ropa KieHoBas wumeer
ocHoBanue 1,5x1,5 kM. LleHTpanbHble 4acTH pUGOB CIOXKEHBI CBETIO-
CEpbIMH H3BECTHAKAMH, MEPENOTHEHHBIMU MIIAaHKAMU M OpaxuoIoIaMu.
Yacto BCTpedaroTCs WICHWKH KPUHOWZAEH, MENEeNUNoAbl W OJWHOYHBIC
kopasubl. 1lo HampaBneHuto kK kpasm pudoB (ayHa yObIBAaeT, W3BECTHAKH
CTaHOBATCA Oojee TIMHHUCTBIMH. [Ipomeccel  OOJIOMUTH3aLUH |
BBIIENIAYMBAHISI MECTAMH U3MECHIIIH TIEPBOHAYANBHBIA OOJIHMK CAprHHCKUX
pudoOB, OCOOCHHO MEJNKHX MACCHBOB.  3AeCch IOYTH Bcs  (QayHa
BBIILEJIOUEHA, @ OCTAaBIIMECS MOCIEe Hee IyCTOTHl e(OPMHUPOBAHBI NPH
MePEeKPUCTAIITH3AIIH.

Haubonee monoapimu ABIISAIOTCSA CBUIBUHCKHE pudbI Kak
KOHYCOBUAHOM, Tak M miaactoobpasHoit ¢popmbl. OHM BBIXOAAT Mo Oeperam
p. CouiBel Mexxay cenamu DunumnmoBka U YcTe-Ku mepTs, B OOHaXEHUAX
u Kappepax y 1. MexyeBo, mo p.Kumeprtke Beime . Huskoe, Ha
neBoOepexxbe p. Mprunsl ceBepHee ycTbs bosbmioro jora. Bo MHorumx
CiIydasix HOpoA0oo0pa3oBaTeseM SBIISIOTCS H3BECTKOBbIE BOIOPOCIIH.

DOUIUIMNOBCKHUI TOPU30HT MPEICTABIICH JOJOMHTAMU,
JTIOJIOMUTH3UPOBAHHBIMU M3BECTHSAKAMH, peke — U3BECTHSIKaMU.
KopeHnnble mopozp! MOKPHITH 3I0BHAIBHO-IEIIOBUATIBHBIMY, a B JOJIMHAX
PeK — M aJUTIOBHAJIIBHBIMH OTJIOKEHUSIMH. Ha KpyThIX CKIIOHAaX JONHMH U
JIOTOB OHM OOHa)KarOTCS B BUAE CKAJl M YCTYNOB. MeCTaMH COXPaHUIIUCDH
HEOT'CHOBBIE OTJIOKEHUSI.

I'uaporeosiornyeckne yciaoBMsi. TpemnHOBaThIE M 3aKapCTOBAHHBIE
W3BECTHAKM M JIOJIOMUTHI apTUHCKOIO W HHXKHEM YacTH KyHT'YpCKOTO
SPYCOB COJEPKAT TPEIIMHHO-KapPCTOBBIE BOJBI, 3ajJeraroliie Ha riIyOuHe
70—100m [115]. OCHOBHBIM MCTOYHHKOM HX IHTAHHS SBISIOTCS
atMocdepHbie ocaiku, 60—70% KOTOPBIX BBIMANACT B TEIUIBIA MEPHUON
roja, a Takke YaCTHYHO Hcue3arolue peku. OuaramMu MUTaHUS CITyKaT
KapCTOBbIE BOPOHKH, CYXOMAOJIBl, IIOHOphl M TpewmwHbsl. Hamuuue
TPEIIMHHBIX 30H M pPa3pbIBHBIX HapyIIEHU BBI3BAJIIO KOHLIEHTPALUIO
MOJ3EMHOT0 CTOKa Ha OTHAENBHBIX y4acTkax. KapcTtoBble BOIbI 00pa3yroT
CJIOXHBIN OacceilH co CTOKOM K HamOolee riry0okuMm monvHam. Ha ceepe
IpeHol sBisieTrcs posnuHa p. ChUIBBI, I'ZIe BBITEKAIOT MHOTOYMCIICHHBIE
HUCXOJAIIME U Bocxozsmue uctodynuku. KOxuee p. ChuiBbI mpeobianaet
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MONIEPEYHBI OTHOCUTENBHO OCH Y (PHMCKOIO Baja CTOK KapCTOBBIX BOJ IO
[aJICHUI0 TIOpOJl Ha BOCTOK M 3amaj, IZIe OHM pasrpyXkaroTcsi B 30HAX
JIMTOJOTUYECKUX KOHTAKTOB MJIM TEKTOHHYECKUX HapymeHnuit (puc. 34).

Puc 34 Cxema moJ3eMHOTO CTOKa CEBEpHOH dacTh YPUMCKOro riaro: 1 —
IpaHULBI r'e0JIOTUYEeCKUX NoApasaeIeHuH, 2 — TUAPOTe0JIOTHYECKHe
BOJOpa3/eNibl, 3 — HampaBleHHE IOJ3€MHOI0 CTOKa 4 — HCTOYHUKH, 5 —
TeppUTeHHbIE OTIOKEHH YHUMCKOTO sipyca 6 — I'HIICHl U AaHTHAPHTHI HPEHCKOTO
TOpU30HTa, 7 — KapcToBasi Opekunsi § —KapOOHATHBIE OTIOXKEHHS apTUHCKOTO
spyca U HI)KHEro KyHrypa, 9 — MOMOBCKas M KoIeseBcKast CBUTHI [153]
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Buast pasrpy3Ku pa3HooOpa3HEIL: POOHUKOBas — B BUJIC
BBICOKOJCOUTHBIX  BBIXOZOB  KapCTOBBIX  BOJl  THIIA  BOKJIIO30B,
cyOakBasibHasi — B 03€pa M pycia peK, NOA3eMHasi — B KOHTAKTHPYIOLIHE
nopoasl. CymmapHble 1e OUTBI POJIHUKOB B OuYarax pasrpy3Kd JOCTHIArOT
500 n/c, kak, Hampumep, p. Kiroun B ycrbe CyKCYHCKOro cyxomona. B
IOKHOW dYacTh paiioHa OoibImas dYacTh POJHUKOB TMPHYPOYCHA K
JIOKQJIbHBIM TEKTOHUYECKUM MOJHATHIM [128]. YacTtuuHo
THJpOKapOOHATHBIE  BOJBI  TMOCTYMAIOT B  THIICOBO-aHTUIPUTOBBIC
OTJIOXKCHHUS, YTO AaKTHBHU3UPYET KapCTOBBIE MPOIECChl HAa 3alajHOM H
BOCTOYHOM KpbUIbSIX Ydumckoro Bama. Ha oToenpHBIX —ydacTkax
ciencTBueM  OappakHoro 3¢¢exra IUIOTHBIX AaHTHIPHUTOB SIBIISETCS
npeoOpa3oBaHue  MOMEPEYHOTO  CTOKA B MPOJOJILHBIA — BIOJb
MIPOCTHUPAHUS Baja.

KapcroBele siBaenmsi. Kapct oTHocuTcsi K KapOOHAaTHOMY
3aJlepHOBAaHHOMY W TOJDJIOBHAIBHOMY. TUNHYHBIMH  (hopMamu
MPEICTaBISIIOTCS  CYXOJOJNIbI, KapCTOBBIE OBparv, BOPOHKH, pexe —
KOTJIOBHHBI, HEOOJIBLINE TIOJIOCTH U MEIEPHI.

A.B. TypbiieB OpuUBOAUT MPUMEPBl HCUE3AOMUX peK — Manoro
Teneca, Illyprana, BepxoBeeB Opauuku. Manbiit Tenec (Cyxoii Tenec)
HauMHAETCS BBIIIE C. AJITBIHHOE B M3BECTHSKAaX U JOJIOMHTaX
(WIMNIIOBCKOr0 TOPU30HTA, Yepe3 3—4 KuiomeTrpa peka ucyesaer. Mecto
WCYE3HOBEHUS K KOHITY JIeTa Iiepe/IBUraeTcs BBepX 1o gonuHe. OT HETo Ha
4—5 KM TSAHETCS CyXO0J0J. 3aTeM MOA3eMHBIN MOTOK ¢ aeoutoM 100 n/c
CHOBA BBIXOAUT HA TIOBEPXHOCTb.

Peka IlypraH HauuHaeTcs poJHUKamMHu y aepeBeHb Bepx-IllypraH u
UYepnpiii Kimtou. 3atem peka TepseTcss M Ha TNPOTSHKEHUHM 6—7 KM
MIPOCIEKUBACTCS CyXas KaHbOHOOOpa3Has AoiuHa. 11ocTosSHHBIN BOZOTOK
nosieisiercst  Boiue 1. Llypran. Cyxomon, Ha3BaHHbIM Ha Kaprax
p. Kummeptkoii, npotsiruBaercs oT Hu3koBckoi nenpeccuu rkHee C. Y CTh-
Kuwepts 10 aepeens Kynukoo u MopryHoBo.

Ha yuwactke VYd¢dwumckoro mmaro, mpumbikatomiem K p. CpuiBe OT
1. MexyeBo 10 c. OuIUNmnoBKa, MpoM3BeICHA JeTanbHas
reomopdonoruueckas cremka [34, 35]. IloBepxHocTHBIE (hopMBI
NpeACTaBiIeHbl  BOPOHKaMHM,  OJIIOAIIAMH, KapCTOBBIMH  OBparamu,
cyxononamu. Ha rutomanu 65 xm” 3apeructpuposano 700 Boponok. Cpeau
HUX TpeodaagaroT KOPPO3HUOHHEIE Konycoo62pa3HLIe u OmoaueoOpas3Hble
¢dopmbl. Cpensisi mIOTHOCTE UX — 11 Q/kM°, KodpPHUIMEHT TUTOmATHON
3akapcroBanHOCTH — (,07%. B ckamax apTHHCKMX U3BECTHIKOB Ha BBICOTE

50—70 M Haxm p. ChUIBOH BCTpPEYArOTCS HEOOJBIINE MOJIOCTH C IUIOCKHM
MOTOJIKOM.
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B F0’KHOHU 4acTu IJ1aTO
[0 MaTepraitaM  a’po(OTOCHEMKH  Ha
TUIOIIATN OKOJIO 1000 KM?
(DUKCUPOBATHNCh KapCTOBBIE POJMHKH WU
BOPOHKH. bbuto wm3yueHo 5 mosei
(puc. 35): 1 — Yanckoe (C IUTOTHOCTHIO
BOpoHOK 6,4); 2 — Capcunckoe (12,7);
3 — Bepx-lIypranckoe (10,8); 4 —
ITopo3oBckoe (6,2); 5—
Kynnapeimckoe (3,1); 6—
Capammnckoe (5,0 ¢/xm?). TToxasaTenn
IUIOTHOCTH BOPOHOK, BBIYHCIICHHBIE Ha
OCHOBE  JAaHHBIX  ad3pOOTOCHEMKH,
3aHWKEHBl. [l cpaBHEHUs TpUBEAEM
CBEJCHMSI O 3aKapCTOBAaHHOCTH Bepx-
[Iypranckoro KapcTOBOTO o,
MOJTyYEeHHBIE II0 MaTephajaM Ha3eMHOU
cbeMkH. B BepxoBesax p. Ulypran nHa
mwiomaay 10,2 kM®  ommcano 155

' ;:'\ R "
\

BOPOHOK, CpeId HHUX Mpeo0IagaroT n?\ _/ /‘%
'//&72:““ A

KoHycooOpasuble. CpeaHsisi IUIOTHOCTh \ ol
BopoHoK 15 d/km’.  Koosddurment EED oy e &2
TIJTOTIATHOM 3aKapcToBaHHOCTH — | PHC. 35. Kapcronposiienus

0,37%, 06bemHOl—15 MM, Okono 80% | Oacceiiia p. Llypran: l_nzom
BOPOHOK HMEIOT JuaMeTp MeHee 15 M, 3050:;; H3 HXCTHZ;’LGPI;%FHH(;
rryonHa 56% BOPOHOK HE IPEBBIIIACT [%2? ’ P

2 M. Ilyrem cratuctuyeckoii 0OpabOTKU

JaHHBIX O TiyouHe 826 BOPOHOK
YCTaHOBJICHO, YTO IIyOWHA WX Ha JIOKATBHBIX MOJMHSITHSX YBEINIHBACTCS
[32].

Ha nmoBepxHOCTM TJIaTO  COXPAaHWINMCH  JIPEBHUE  KOTJIOBHUHBI,
3aMoJIHEHHBIE TJIMHUCTBHIMH OTJIOKEHHSMH HEOreHOBOro Bo3pacTta. OT
palioHOB Cyab(haTHOro Kapcta Y (QHMCKOE IUIATO OTIMYACTCS MEHBIICH
MHTEHCUBHOCTBIO KapCTa M CTENEHBIO 3aKapCTOBAHHOCTH TEPPUTOPHH. DTO
MOJTBEPXKJAIOT JIaHHBIE O XUMHYECKOH JjeHynanumu. B kapOonarax
Youmckoro miato oHa B 9 pa3 Hibke, 4eM B KHUIIEpTCKOM KapcTOBOM
paione [45]. IlpocnexuBaercd dYeTkas CBs3b Kapcra C 30HAMHU
TPELUIMHOBATOCTH W Pa3pbIBHBIX HAPYLICHUH, AKTUBHBIMH HOBEHIINMH
TIOTHSITUSIMH.
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Memeppl. B wu3BecTHIKaX apTHUHCKOTO spyca W (DUIHIIIIOBCKOTO
TOpU30HTa KYHTYPCKOTO spyca HW3BeCTHO 17 memep, Oosblnas dYacTh
KOTOpBIX HMMeeT JnuHy He Oonee 10 M. B MHOrouMcieHHBIX pH(OBBIX
OCTaHIIaX Ha CKJIOHaxX JoiauHbl p. CBUIBEI HAa YYacTKE MEXIY C. YCThb-
Kumepts u r. KyHryp HaOmo1ar0Tcss HeOOJIBbIIHE IPOTHI.

KumepTckuii paiioH npenMyniecTBEHHO THIICOBOIO M KapOOHATHO-
TUIICOBOTO KapcTa

Paiion mpoctupaercss y3kold TOJIOCOH BHIOJBE BOCTOYHOIO CKJIOHA
Ydumckoro mnato ot Mexaypeubsi CouiBbl # LIIakBEI 10 10/KHOHM T'paHUIIBI
IepMmckoii obmactu. OH 3aHMMAaeT B OCHOBHOM JICBOOEPEKHYIO YacCThb
Oacceifna cpegHero TeueHus p. ChIIBBI KOTOpasi Ha CEBEpe MEPECeKaeT ero
B IIMPOTHOM HAIPaBICHUH

B 1934—1935 rr. uccnenoBanme KapcTa OCYIIECTBISIA HHXKEHEPHO-
reosiornyeckas rpymma mnoj pykooactsoM M. M. Ilepecneruna. Haunnas c
1946 r.xadenpa muHammueckoil reomoruu IlepMckoro yHHBEpcuTeTa
u3ydana reoMopoNorHi0 U KapcT paiiona c. Ycre-Kumepts [42, 112].
Kapct BocrouHo¥ wactu VYduMmckoro Iaro omucaH B padoTax
corpynaukoB Kynrypckoro cranmonapa YpO AH [152—154].

B 1957—1959 rr. mpousBeaeHa  KapCTOBO-THAPOIrE€OJOrHyecKas
cbeMka macirradba 1:10000 [57]. Psin myGnukanuii nmocssiiieH riryOMHHOMY
KapcTy

I'eosiornyeckue ycjaoBusi pa3Butusi kapcra. PailoH pacnonoxeH B
y3Kkoii 30He cowieHeHus Bocrouno-EBpormeiickoit miardgopmbl  H
Ipeaypanbsckoro nmporubda (puc. 36).

Puc. 36. Teomormueckne ycioBus KapcrooOpa3oBanus B KHepTckoM
kapcTtoBoM paiione u FOprozano-CelmBUHCKOHN Aenpeccuu (1o maHHBIM ChITBUH
CKOI I'MJIpOre0IOrHuecKo napTum)

74



KapOonaTHble OTIOXEHUS apTHHCKOTO W (PHIMIIMOBCKOTO TOPH30HTA
KYHTYPCKOTO  SIpyCOB Ha BOCTOYHOM KpbUie Y (QHUMCKOro Baia,
OCJIOKHSIIOLIETO BOCTOYHYIO OKpawHy IUIaT(OPMBI, MOTPYKalTCS B
CTOPOHY mporuda u (anuaabHO 3aMeIarTCsl COOTBETCTBEHHO AMBBUHCKON
U JIEKCKOW CBUTAMM TIJIMH, AQJIEBPOJINTOB, MEPreiek, TIIMHUCTBIX
W3BECTHSAKOB,  aHTHIPHUTOB.  CBUIBHHCKO-CApTUHCKHE  pU(OTCHHBIE
MOCTPONKM apTHHCKOTO spyca OTIpenapupoBaHel B Buje rop Knenosoin u
I'pubymuHckoit Ha npaBoM Oepery p. ChUIBBI ceBepHee c. Y cTh-KumepTs,
Wneuackort B c. Kmoun u gp. Ilo mepe, morpykeHus KapOOHATHEIE
OTJIOKEHHUS] TEPEKPHIBAIOTCS TOMOBCKON CBUTOH (MPEHCKHH TOPH30HT)
KYHTYPCKOTO sIpyca, IPEICTaBICHHON MepreIsiMy, JOTOMUTH3UPOBAaHHBIMU
MepresiMH, TIUHAMM, TIMHUCTHIMM HW3BECTHSKAMHU M TECYaHWKAMU C
MpOCIOSMH W JIMH3aMHM THIICA W AaHruapura. B ocHoBaHHMM €€
MIPOCIIEKUBAETCS MMaYKa aHTHAPUTOB.

l'urcel w1 aHTUAPUTHI TIOMOBCKOM CBHUTHI BBIXOAAT HA MOBEPXHOCTH Y
c. [locan-Kumepts u nepeBenb Ma3syeBka, bypueBo, kpome TOro oHH
BCKPBITHI CKBaXMHAMU B €. Y cTh-Kuepts, c. CoBeTHas u aepeBHe Jlukoe
Ozepo. Bronpb kpputa Y GUMCKOTO Bajia MPOTITUBAETCS MOJI0CA KAPCTOBBIX
Opexunii, MMpHHA KOTOPOH MecTaMH J0CTUTAET MoyTh 2 kM. OHU COCTOAT
M3 YTIIOBATHIX OOJIOMKOB Pa3IHMYHBIX MOPOJ BearndnHOU oT 1 cM 10 0,5 M u
0ojee, CIIEMEHTHUPOBAaHHBIX KapOOHATHEIM W KapOOHATHO-TIMHHCTHIM
MaTepHaJIOM. O6omMKHu MIpEeICTaBJIECHBI MIPEUMYILIECTBEHHO
JIOJIOMUTOM, MECTaMH — ¢ (payHOW Opaxwomoji, M3BECTHSKOM, HHOTJA
OKpPEMHENBIM, PEXE — aHTUAPUTOM, a BocTOyHee p. Mprunel — Takxe
MEeCYaHWKaMH H TJIMHAMU. /[l  KapcTOBBIX OpeKuni  XapakTepHO
MPUCYTCTBHE KPEMHEBOM M KBapleBoil rambku. KapcroBble Opekunu
HaOmoatoTcss B nonuHe p. COBETSHKH, 10, TpaBobepexsto p. Uprunsl, a
Takke B KepHe CKkBaxwH y c. CoBeTHas m c. YcThb-KumiepTs. MOIIHOCTH
HX MECTAMH JIOCTUTAET 45 M.

Ha Bomopasgenax, MectaMu B JPEBHUX KAapCTOBBIX BHAJAUHAX,
BCTPEUAIOTCSl HEOTEHOBBIE OENble M I[BETHBIE TIIMHBI, KBAPIEBHIE MECKU U
TAJICYHHUKH, pPeXe — BAITYHBI U MeOCHKa KPEMHEW, CJIMBHBIX TaJ€YHUKOB U
KBapUUTOB. YeTBepTHYHAS CHUCTEMa MpPEJCTaBlIEHa aJUTIOBHEM B JOJIMHAX
PEeK, DNIIOBHAIIBHO-AETIOBUATBHBIMHU, TPOJIOBUAJIBHBIMH M O3€pHO-
OOJIOTHBIMHU OCa/IKAMHU.

I'maporeosiorudyeckne ycjaoBusi. KapcToBblil palioH sBisSeTcs 30HOH
pasrpy3Ku KapcTOBBIX BoA Y dumckoro Bana. BOIOHOCHBIH TOPU30HT
KapOOHATHBIX OTJIOKEHHH pa3JeNsercss 3/1eCh Ha KOHIEHTPUPOBAHHBIE
MOTOKH, HampaBlieHHbIE K MecTaM  pa3rpy3ku BAOJNb  HaumOoJjee
TPEIIMHOBATBIX M 3aKapCTOBAaHHBIX 30H, a TaKkKe IO KOHTAaKTaM
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pasHOpPOAHBIX mOpoA. IloToku KapcTOBBIX BOA Kak Obl OrmbaroT
pUQBI, MACCHBBI ~ THUIICOB W aHTHIPUTOB, MEHEE  TPEIIUHOBATHIC
Y MaJIONPOHHIIAEMBIEC TIOPOABI, MPUUEM CTOK HE TOJBKO MOIEPEUHBIN, HO U
NPOAOJIbHBIA OTHOCUTEIBHO OCH Bajla. BoJbl 30H TOpPU30OHTAJIBLHONH M
cUGOHHON [HPKYyIAUH Y (PUMCKOTO Bajga pasrpyKalwTcsi B BHUJC
HUCXOSIIUX ¥ BOCXOJSAIIMX MCTOYHUKOB, a TAKXKe MyTeM (WIBTpPAIH B
QJUTIOBUH, KapCTOBBIC OPEKYHH, TPECIIUHOBATHIC BBIBETPEIbIC CYJIb(aTHEIC
ornoxkeHus. Ha KoHTakTe ¢ cCynb(aTHRIMA OTJIOXKEHUSMH IPECHbIC
TUAPOKApOOHATHO-KANBIMEBBIC BOIBI MPeoOpazyloTcss B Cyib(daTHO-
KaJIbIIMEBBIC BOJIbI C MUHEpaIH3aluen 10 2,6 /1.

VY 1.3yeBo B BOPOHKOOOPA3HOM YITyOJICHHH BBITEKAaeT CyJIb(aTHBIH
WCTOYHHUK C PacxXolloM BOABI Okoyo 12 n/c, Bmamaromuii B p. Kumeprtky.
Bocxonsmue cynbdaTHble MCTOYHMKH W3BECTHBI Ha JHe 03. Kucnoe.
Ucrounnkn Ha nHe HU3KOBCKOM KapcTOBOM HAENpeccUu AAarOT Havallo
p. Kumeptke ¢ pacxogom Boabl 26 ii/c. KapcToBeie BOABI 4acTUYHO
GbuUIBTPYIOTCSI B PBIXJIBIE  OTJIOXEHHWS, BBI3BIBas  3a00JavuMBaHUE.
[lom3emnble  BOABI, pasrpyXamIiuecs B  JIENIPECCHUH, TMHTAIOTCS
aTMOoc(epHBIMU OCaJIKaMH, TIOTJIOIAEMBIMA BOPOHKaMH y 1. IpeMuHo, a
TaK)K€ KapCTOBBIMH BOJAaMHU M3 KapOOHATHBIX OTJIOKEHUH Y PUMCKOTrO
1aTo.

Ha neBoGepexne p. CenMHKM OCHOBHBIMH OYaraMy IMUATaHUs KapCTOBBIX
BOJI SIBJISIOTCS IOHOPBI U BOPOHKU ByprieBckoit u [IpeMUHCKOI KOTIOBUH.
Otcroma mOA3eMHBIH CTOK HampaBlIeH Ha CEBep, BAOJNb T'PAHULIEI
Cynb(aTHBIX OTIOXECHUH ¢ KapOOHATHBIMH K HH3KOBCKOW nemnpeccuu, u
YaCTUYHO—Ha BOCTOK, K p. Cemunke. B pmonune p. CenquHKH BBITEKAeT
YeThIpe UCTOYHMKA ¢ aeoutoMm ot 0,5 mo 2,0 j1/c ¥ MUHEpaIu3aIueii Boabl
1,1—1,6 1/n. Tlo neBomy Oepery p.Ma3yeBKH MHOTOYUCIICHHBIC
cynb(haTHbIE HICTOYHUKH YBEIIMIUBAIOT e pacxoz ¢ 7 mo 190 n/c.

MHOTr0 BOCXOJSIIMX W HHUCXOJSIIMX HCTOYHHKOB IO JIEBOMY Oepery
p. CoBeTsSHKH B €€ HMKHEM TEUCHHH. Y TOTHOXKbs ropbl KpyToii, B CkiIoHE
KOTOPOH BBIXOIIAT KapCTOBBIE OpPEKYNH, OHU UMEIOT eOuT OT 2 1o 54 11/c.
Bnanas B p. CoBeTsIHKY, HCTOUHUKH YBEIMYUBAIOT pacxoi BOJbI B HEll ¢ 16
no 257 n/c. [Inomaneto WX TUTaHHUS SBISIOTCS KApCTOBBIC TOJS IO
neBoOepexkbio p. CoBerssHku. YeTwhipe ponHuka B noiuHe p. Kucenmesku
HMEIOT A€OUT OT THICIYHBIX JOJIEH 10 2,3 n/c.

CynbdarHbie BOABI OBUIM  BCKPBITHI CKBRXMHAMH B JIOJHHE
p. Cykcynuuk B Hauanie XX B. B Hacrosimee BpeMsi OHU MPEICTABISIOT
€000 BOCXOSAIINE HCTOUHUKH.

Ha npaBom Gepery p. Uprunsl cyib(aTHbIe HCTOYHUKH BBITEKAIOT Ha
nByx yuactkax. CeBepHee ropwl-puda B c. Kimoun y momomBhel ycTyma
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CHJIBHO 3aKapCTOBaHHOH Teppachl BEIXOAAT 11 BOCXOAAIINX U HUCXOASIINX
POIHUKOB, MHUTAIOIIUX pyder ¢ pacxomom 36 n/c. FOxuee puda y
MOJHOXKHSA yCTyNa Teppachkl Bo3ie c. bpexoBo BbITekaloT 4 HCTOYHUKA,
JAIOIIUX HAa4Yajo NPUTOKY p. MpruHbl, pacxos BOAB B KOTOPOM JTOCTHUTaeT
320 u/c. OOmmiz pacxom BOABI BCEX CYIb(ATHBIX HCTOYHUKOB
Kumeprckoro kapcroBoro paiiona — 6osee 800 j/c.

TpemuHHO-TIOPOBBIE  IIACTOBBIE BOJBI TEPPUTECHHBIX  OTIOXKEHUH
MOTIOBCKOM CBUTBI KYHTYPCKOTO sipyca pa3BUTBI B BOCTOYHON YacTH
paiioHa. BoJOHOCHBIMH SIBJISIIOTCSI TPEIIMHOBATHIE MEPTENH M MECYaHUKH.
Jebutsl pogHukoB, He Oonee 5 n/c. CymMmapHas pOAHUKOBAs pasrpyska
KapCTOBBIX BOA Kak T'MOPOKapOOHATHBIX, TaK M CydbpaTHBIX B
Kumeprckom kapcroBom paiioHe cocrasinsier 6onee 2500 n/c. IMogoOnas
pasrpy3ka B 30HE PpacIpOCTPAHEHUS THIICOB M AHTHIPHUTOB SIBIISCTCS
MPUIMHON BBICOKOH aKTHBHOCTH KapCTOBOI'O TpoLecca.

KapcroBble siBjieHus. [IpeobmanaroT 3aKphITHI ¥ TOJAUTIOBHATHHBIN
TUIBI KapcTa. DopMmbl ero TPOSBICHUS Pa3HOOOpa3HbI. ITO BOPOHKH,
MTOHOPBI, KOTJIOBUHBI, KAPCTOBBIE JICTIPECCUU C TOTIEPEYHUKOM Ooree 1 kM,
KapCTOBBIE PeUKHU U 03epa. B paiioHe 060c00IsIeTCS HECKOIBKO YIaCTKOB €
Pa3IUYHBIM XapaKTepoM MPOSBICHUS KapcTa (Tad. 6).

Mexaypeube Taza, CeuiBel u IlakBel mpencrasisier  coboit
BO3BHIIIEHHOE IIJIATO, OCJIIO)KHEHHOE KApCTOBBIMH OBparaMi, BOPOHKaMH,
KOTJIOBUHaMU U o3epamu. [lose BOpoHOK B okpecTHOCTsAX c. [locan-
Kumeprs mromagsio 0,5 kv’ Biarouaer Gomee 100 dopm. B c. Iocas-
Kumepts ckBakunsl npodypennsie BepxnekamTUCH30M Ha miomiagkax
CTPOHWTENBCTBA 3/1aHUIM, BCKPBUIM KapCTOBBIE TIIOJIOCTH, 3aIlOJHEHHBIE
IJIMHOM M 1eOHeM, BeICOTOM oT 1,2 mo 15,6 M M He 3amoJIHEHHBIE MMU
Beicotoit 0,7 M. Bonpmass gacTh mosocTeir oOpa3yeTcss B pe3ynbrare
pacTBOpPEHMsI TUIICA, 3AJIETAIOIIET0 CPENN JOJOMHUTA M U3BECTHSIKA B 30HE
TOPU30HTAIBHON IHPKYJIAIUN KAapCTOBBIX BOJ, PACIHOJIOKEHHONW HIDKE
pycna p. CblUIBBI

Ha ceBepo-zanan ot munuu c. [locan-Kumepts — 1. [lensku uepes
nepeBHu besyknannoe, IlonnasnuHoBo k A. KapHayxoso Ha p. Illakse, roe
Kumeprckuii KapcToBbIi paiioH nepexonuT B  HrdkHEChUIBMHCKUH,
MPOTATUBACTCS 110JIOCa BOPOHOK, KAPCTOBBIX 03€p M KPYNHBIX KOTIOBHH
mupuHOi Oonee 2 kM. Ha aspodorocHumkax HacumthiBaetcs Oonee 600
BOPOHOK, YTO 3HAYUTEIHHO MEHBIIE PEaNbHOTO MX Yucia. YacTh BOPOHOK
3amonHeHa Bonoi. O0cienoBano 37 kapcToBbIX o3ep [56]. Haubonpmme u3
HUX — anmuHodl 1o 150 M m mmpunod no 110 M — pacnosnoxke Hbl B
nepeBHsax Kamermraoe, besyknaanoe, Y aanoso, Aaucu MoBo, KimmkoBo.
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Tabuuma 6
Kapcrossie yuactkn Kureprckoro kapcroBoro paiiona [57]

YuacTtok [Toste nnm seMenT penbeda IIposiBneHune kapcra
Mexnypeube CoutBbl |[Tocaackoe u BopoHKM 1 KOTJIOBUHBI
u I1akBEI TlonnaBiIMHOBCKOE MOJIS (6oiee 800), o3epa
KumepTtckuii [otima u | Teppaca Bopouku u o3epa (159)

p- CbuiBbI

Teppuropus c. YcTb- Boponku (28), o3epa

Kumepts

HuskoBckas aenpeccust KapcroBble HCTOYHUKH
Cenunckuit [IpaBoGeperxbe JONMNHbBI BopoHku, KOTIOBUHEI

p. Cenunku

JpeMuHckas genpeccus O3epa, BOPOHKH, IIPOBAJI

Bypuesckas ngenpeccust O3epa, BOPOHKH
MasyeBckuii OszepHas penpeccust O3epa, BOPOHKH,

KOTJIOBHHBI, TIPOBAJIBL,
TIeNIepbl, UCTOYHHUKH,
KapCTOBasl peyKa

Jlnkoosepckuii O3epHast IeTpeccust Ozepa (8)
CyKcyHCKO- JomuHa p. COBETHUKH Bopounkwu (156), nCTOUHUKH,
CoBeTuHCKUHT KapCTOBasl peuKa

Honuna p. Kimtoun Hctounuku

Tlone y n. KuceneBo BopoHku, KOTIOBUHBI,

o3epa, bosora (43)

Kunrouesckoit Honuna p. Uprust Hctounuku

Tlonst BOpoHOK Ha BopoHk#, KOTIIOBUHBI

npaBoOepexne p. Upruner | (6onee 500)

Osepo B 1. besyknagHoe umeer rinyouny 10m. OmHH KOTJIOBHHBI
3a00JI04€HBI, IPYrue — MOKPBITHI CIUTABUHOW. MUHEpaIU3alus BoIbl 70—
275 mr/m.

Kumeprckmii ygactok coctasisiror I, I, 1l Teppacer p. CeuiBel B
NeBOOEpEe)KHONW YacTH ee M3Ny4dyuHbl W jgonuHa p. Kumeptku. Haumbonee
nuzyueHa tepputopusi c. Ycrb-Kumepts. Kapcerylomuecss rumncel u
AQHTUJIPUTHl  3QJIETAIOT 1O/ AJUTIOBUAIGHBIMH WM DJIFOBHAJBHBIMH
OTJIOXKCHHUSMH, MECTAMH OHHU TIEPEKPBITHl MEPTEIISIMA MM JIOJIOMHUTAMH.
Kposns runca Ha | u |l Teppacax naxomurcs Ha 22—56 M HIKe pycia
p. ComBel.  VIHTEHCHBHBIH KapcT, MPOBAIOOOPa3OBaHME CBA3AHBI C
MOJITOKOM ITPECHBIX BOJI CO CTOPOHBI Y GPUMCKOTO Bajia U IBUKCHHUEM UX TI0
HanOoJiee HApYLUICHHBIM TPEIIMHOBATHIM 30HAM HJIM JIMUTOJIOTHYECKUM KOH
TakTam [42, 51, 53, 57].
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Ha KumeprckoM yuyacTke BBLAENSAETCS HECKOJIBKO KapCTOBBIX IOJIEH.
ITonss Boponok Ha moiiMe m | Teppace p.CeUIBBI ceBepHEe C. YCThb-
Kumeprs BrirouaroT 152 BOPOHKH C MOMEPEYHHKOM OOBIYHO He Ooljee
15 M u ry6uHoi 10 5 M. K apeBHUM cTapuuam MpuypOUYeHBI TPU 03€pa C
monepeunukoM 50—108 M u rnyOomuoit g0 13 M. B okpecTHOCTSIX
1. [lenpku Ha | Teppace p. ChuiBbI BOJM3M KOPEHHOIO CKJIOHA 28 mapra
1956 r. BO3HMKJIIO YETBIpE MpoBaja.

Tepputopuro c. Yere-Kumepts o6pasyror || m gactuuno | Teppacsr,
OCJIOKHEHHbIE NoNUHON p. Knmeprku. i1 Hee XapakTepHbI TPOBAJIBHBIE
o3epa (MonebHoe rnyounoit 19,5 M, bessimsrnoe, fIma, Bocemepka, Tpu
bepesunnckux, 3yeBckoe u Ilposam). Oszepo IIpoBam B MOMeHT
BOZHUKHOBeHHs 28 aBrycta 1949 r.uMeno TOpHU30HTAIBHBIE pa3Mepbl
50,5X40,0 M, BBICOTY CTEHOK A0 Boabl 9 M m riybuny 5,45 m. Pexe
BCTpevaroTcs: Omroaneod-pasHele 3a007049eHHbIe TOHWKeHHuA (5 dopm) u
BopoHku (2). Ha Il Teppace 1oxHee >kelne3HOH AOPOrM Ha Y4YacTKe,
CJIOKEHHOM 3arWIICOBaHHBIMH KapOOHaTamMH, HaxoauTcs 12 BOPOHOK
nuameTpoMm 7—25 M (omHa — 45 M) 1 TITyOMHOMN 10 8 M.

TunnyHo kapcToBOU sBisiercst p. KuiepTka, Hayano KOTOpOM JaroT
BOCXOJSIIME MCTOYHUKM Ha JHE HH3KOBCKONH KapCTOBOW JENpPECCHUHU.
Pacxon Boapl B ycThe peKH B MeXeHb — okoio 60 Ji/c, B MaBOJOK OH
Bozpactraer g0 200 i/c. Boma  wmeer  cynbdaTHBIE  cocTaB
u muHepanuzanuio 1,8—2,0 r/n. IlpaBeiii ckion monussl p. Kumeptku y
1. apuHO cuiabHO 3akapcToBaH. Ha mitockoM 3a00JI04EHHOM JHE JOJUHBI
I0KHEE KEJIE3HOW TOPOrH PacHoIoKeHbl 4 HEOONbUINX 03€pa, B OOHOM U3
KOTOPBIX OOHAPYKEH MOHOP MITYyOHHOM 22 M.

HuzkoBckas nmempeccusi umeer nomepedHuk okono 2 kM. C 3amana u
Iora OHa OrpaHMWYeHa KPYTHIMH CKJIOHAMHM, a Ha CE€BEpe — OTKPBIBACTCA B
nonuHy p. CeuiBbl. Ha BOCTOK THO Jenpeccuu HECKOJIBKO IOBBILIAETCS U
nepexoauT B nonuHy p. Cenunku. C 1oro-3amnazna B Hee BMAJACT KPYIMHBIN
cyxomon. JIHO pempeccwu IDIOCKOE, MecTaMHu 3a0oiodeHHoe. Ha mHe
BBIXOIAT  BOCXOJSIIME  Cyldb(paTHblE HCTOYHHKHM, BOJA KOTOPBIX
UMeeT MUHepaiu3auuio 2,3 T/1, cpeld HUX Haubojiee KpPYMHBIA — ¢
nebutoM okojo 28 ii/c. YacTh kapOOHATOB KaJbIlMsl BBITAIACT U3 BOJBI B
pycne PydeiikoB B Buae u3BecTKOBOro Tyda. M3BecTs oTiaraeTcss Ha
PacTenmsax, cyxux BeTKax, MouBe, cTapblx NHAX. Ha nHe kapcToBoit
JIETPECCUU Pa3TPYKAIOTCsl KAPCTOBBIE BOABI, 00NACTBhIO MUTAHUS KOTOPBIX
SIBIISTIOTCS TIOJIE BOPOHOK Y A. peMuHo 1 Y puMCKOe TIaTo.

Cmpaga B p. Kumeptky Bmagaet p. CennHKa, pacxo KOTOPOil B MEKEHb
cocraBisier okono 20 i/c. B BepXoBbsIX OHa MHUTAaeTCs POJHUKAMH
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13 Mepresei monoBckoi cBuThHL. Mexay I. Bepx-Cena u c. Cega monuna
IepeceKaeT KapcTOBYI0 KOTJIOBUHY, Ha JIHE KOTOPOM BBIXOISAT KapCTOBBIE
BOJBI THIPOKAapOOHATHO-CYIb(ATHOIO U CyNb(aTHO-THAPOKAPOOHATHOTO
cocraBa ¢ MuHepanu3anueit 10 1,6 r/n. [IpaBbiii KOpEHHOW CKJIOH JOJIUHBI
CeBEpHEE YCTbS PEKU OCIOKHEH KPYIHBIMM BOpPOHKaMH. B BepxoBbsx
JIOrOB, Brafaomux B p. CeanHKy C 3amajia, pacloloKeHbl BE KapCTOBbIE
JIETIPECCUH.

JpemuHCKas nenpeccrsi B HanOoJjiee TOHMKESHHON YacTH 3aHATa 03epOM
¢ TpecHOM BOJOM. Ha 3amagHOM M CEBEPHOM CKIOHAX BCTPEYAIOTCS
BOPOHKH, 03epa, 0oy0Ta. B 0HO# 13 BOPOHOK MOHOP BCKPHIBAET rUICHL. B
1946r. B a./JpemuHo mpomsomien mnpoBal. ATMocdepHbIE OcalIKy,
MoTJIoIIaeMble  BOPOHKAaMH, pasrpyxaroTcs B HU3KOBCKOW jAenpeccHu.
BypueBckas o3epHas nempeccus paciiofioKeHa MEXKAY BEPXOBBSIMH JIBYX
soroB. CKIOHBI €€ TOKPHITHl MHOTOYHMCICHHBIMH, HPEUMYILECTBEHHO
CYXMMH BOPOHKAMH, a THO 3aHATO 03epaMK U OOJIOTaMH C PECHOH BOJION.

MasyeBckuit Y4aCTOK BKJIIOYAET KapCTOBYIO p. MasyeBky
1 MasyeBckylo 03epHyI0 JAenpeccuto. Hmke mecta BBIXOAAa KapCTOBBIX
POIHMKOB Pacxon peku yBenuuuBaercs 1o 300 n/c, a MUHEpaIu3auus— 10
1,81/n. JlHO Jempeccum 3aHATO O3€paMH, B pa3HOHW  CTEMEHH
3abonoueHHbpiMU. OnHo U3 HuX — Kapacee (120X X400 M) — HOKpBITO
craBUHOM. [ 'yOnHa y Kpasi CIiJIaBUHBI COCTABIISIET 8 M.

JIMK0O03epCKuil yyacTOK TMpEACTaBIseT KapCTOBYIO JENpPeCcCHio, JHO
KOTOPO# 3aHATO 03epamu ¢ mpecHoi Bomoit. Ozepo dukoe (400X 140 m)
umeeT TiyouHy okoio 7M. B osepe n. Hwkuss Opuaa (122X94 m)
rnyouHa 19 M mpuypoueHa K MpoBaly, BO3HUKIIEMY Ha JHE O3EPHOU
KOTIOoBMHBI B 1953 r1.Ha nHe JnempeccMu BCTPEUAIOTCS  TaKkKe
3a001109eHHBIE OITIOIIe00pa3HbIC TOHIKEHSL.

K CykcyHncko-CoBETHHCKOMY KapCTOBOMY YYacTKy OTHOCSTCS JOJIMHA
pexu COBETSHKM C TOJISIMH BOPOHOK M KapCTOBBIMM POJHHKAMHU IO €€
JIeBOOEPEKHOMY CKJIOHY, POJHHMKH B YCTbE CyXO/0Ja, JAlOLIUe Hadao
p. Kirroun ¢ pacxomom Bogmer 6onee 500 ii/c, mone BopoHOok y . Kuceneso
(puc. 37). Ha KiroueBckom yuactke moiuHa p. VpruHbel sBIsieTCsl 30HOM
pasrpy3Ku TPECHBIX THAPOKApOOHATHBIX KAapCTOBBIX BOJ KapOOHATHBIX
OTNIOXKEHUH Y PUMCKOro Balla W Cy’mb(haTHBIX BOJ IOMOBCKOH CBHUTHI,
Pa3BUTHIX 110 €€ IPaBOOEPEIKBIO.
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Puc. 37. KapcroBeie BOpOHKH H pOAHUKH B noiuHe p. CoBeTsHkh: | —

BOPOHKH, 2 — POJTHUKH, 3 — OOHAKCHHS

KapcroBele Bompl W3  KapOOHATHBIX
OTJIOKEHUH BBITEKAIOT B BUJIC
HUCXOISIIMX, IUIOTUHHBIX Y  TOPBI
WNneuHCKOW ®  QWIBTPYIOIIUXCS —depe3
aJUTIOBUI  McTOYHUKOB (puc. 38, 1—V).
YacTe  BBICOKOJEOUTHBIX  HCTOYHUKOB
MUTaeTcd MONIOIMHHBIM moTokoM (VI y
. Yere-Jlor uw VI ya. Hlunumsiao).
CynbdaTHBId COCTaB WMEIOT MCTOYHHUKH,
BBITEKAIOIIHE y TTOJTHOKbS 3a
KapCTOBAaHHOW TIPaBOOCPEKHON Teppackl
p. Uprunsi (puc. 38, VIII, IX).

CymMmapHsie neOuTHI POIHHKOB
cnenyromue: | —2,2 n/c Il —432; 11l —
94; IV —36: V— 23; VI —06omee 31;
VIl—54; VIIIL —36; IX —320.
Pa3rpy3ka kapcToBbIX BOJ Ha IUIOmagu 9
kM®  mpessmmaer 1000 i/c. YacTs
KapCTOBBIX BOJ MTUTAET IPYHTOBBIE BOJBI U
p. Upruny, pacxon BOAbl B  KOTOPOM
Bo3pacrtaet Ha 2800 Ji/c.

Kapcr  mpaBoOepexbst  p. Uprunst
CBSI3aH C BBILIICTAYMBAHUEM THUIICOB H
aHTUJIPUTOB MIOITOBCKOH CBUTEI.
KiroueBckoil yuacTok HacuMTHIBaeT Oojee
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Puc. 38. KapcToBbie HCTOYHUKH
KimroueBckoro yvactka: V—
IpyIObl  POJHUKOB W HX
HOMeEpa, 2 —IIOJIOIIBAa CKJIOHA,
3 — rpaHuIia TOJICH BOPOHOK
[43]



500 BOpOHOK, KapCTOBBIX 03ep u Omrozer (puc. 39).
KapcToBoe nose

A wWN P

im0

Puc. 39.
KapCTOBBIX

BOCTOYHECC
[57]

[Tone
BOPOHOK
1. bpexoBo

IInoTHOCTD, (1)/1<M2 K, % Kg, cM

117 8,1 50,5

27 2,7 7,2

99 4.8 37,0

381 22,0 146
UerBepToe TmOJN€ OTIAMYACTCS HAUOONbBIICH

TUIOTHOCTBIO dopwm, BBICOKUMH

ko3 purmeHTamMu 3aKapCTOBAaHHOCTH,

npeooiaganueM KOHYCOOOpa3HBIX u

YameoOpa3HbIX BOPOHOK TIIyOMHO# Oozee 3 M.
3a 6 mer (1953—1958) 3mecy obpazoBaiock S5
MIPOBAJIOB, YTO MO3BOJSET OTHECTH JAHHOE MOJIE
K KaTerOpuH O4€Hb HEYCTONYMBBIX.

E. A. UIxonaukoB wu B. II. Kocrapes
OTMEYaroT 3HAYUTETHHYIO
3aKapCTOBAHHOCTH MTOTTOBCKOM CBUTBI.
3aKapCTOBaHHOCTh BO3pacTaeT A0 TIyOHHEI
125 M, 3aTeM HECKOJIBKO CHIDKAETCS, OCTaBasCh
1o riry6unsl 200 M IPUMEPHO TaKoM ke, 4TO. U B
BepxHel wyacTH paspesa. g Kwumeprckoro
KapCTOBOTO  paiioHa  XapaKTepHbl  OOJbIINE
pa3Mepsl MPOBANOB, 3HAYMTENbHAS YacTOTa HX
BO3HUKHOBECHHSI.

MMemepsl. M3 7 memep B THICAX U
aHTUAPUTAX, PEXKEe — JOJIOMUTAX, HauOoJblIeH
aBisieTcss  memepa  BapcanodweBod  (mim
MazyeBckasi, bypuesckas, bensiii Kamens,

[77]
[IIyOUHHYTO

Bomupst SIma) mpotspkernoctsio 200 M (puc. 40). Ona pacmonokera B 12
KM K Iory oT c¢. Ycrb-Kumepts B Ma3yeBckoil kapcToBO# fenpeccuu. 1o
pEeNMKTOBasE CHCTEMa MOJNOCTed, 0Opa3oBaHHBIX BOJAMH IOA3EMHOTO
pyubs. Bxon B Hee HaxomuTcsi B ocHOBaHHU 30-METPOBOTO OOPBIBUCTOTO
6opra nposana Bomubs fma, quamerp xortoporo 120 M, cpeaHss riayOnHa

45 m.

82



[66] nogoadoneodeqg v g vdomoy| "0 oud

mmmﬂﬂﬂﬁ§p¢ahmﬂﬁ5ﬂﬁF
e

nr,nuoﬂq.r
BNRORIAV. _,u ,M.,U

van O

WHWY

wd2E( _uw..dlu

19E3dEVg

HYVU
ns a s 0

83



[lemepa OIMCaHa B. A. Bapcano¢neBoi, I1. becnpuroTHEIM,
C. A. ToponioBeiM, U. A. JIaBpoBeiM [99]. ITlomocTn pa3BHTHI Ha IBYX
YPOBHSX: BEPXHHUE — MEXIY CTCHKOH NpoBaja M Maccoil OOpYIIMBIIMXCS
MopoJ, C HUMH  COCIOWHSAIOTCS  HW)KHHUE  HeOONbIIME  TPOTEHI,
c(OPMHUPOBAHHBIE TIOA3EMHBIM py4dbeM. BeposTHO, OHH SBISIOTCS
OTBETBJICHUSIMU OOJBIIOTO TPOTa, HaJ KOTOPHIM MPOM3OLIEN IPOBAIL.
I'myOuna memepsl 0T BXOJHOTO OTBEPCTHS 0 3aWJICHHOTO JHHUINA OJHOM
u3 ranepeit cocrasmsger 23 M. Ilocie mpokIaaky HemoJaneKy razonpoBojia
MOJIOCTH aKTHUBHO 3amimBaroTcs. CocenHue TMemepsl yK€ TIOITHOCTHIO
3aIl0JTHEHBI WIMCTBIMH OCaIKaMH.

[lemepa BapcanodneBoil BMecTe ¢ paclojOKEHHBIMH BOJIM3U Hee
KapCTOBBIMH O3€paMH, TIOHOPaMH, TIpOBajJlaMH, OCTAaHIIAMHA THIICOB
ABJISIETCA JIAHAMA(THBIM TMAMSITHUKOM NpUpoabl «Ypouniie benblii
Kamensy.

KAPCTOBLIEHPAI?'IOHBI BEPXHEIIEYOPCKOM BITAIMHBI 1
COJIMKAMCKOMU AEINNPECCHUHA TPEAYPAJIBCKOI'O ITPOTUBA

[penypanbckuii  Mporu®d BKIIOYAET TPHU KPYIHBIE CTPYKTYPHI:
Bepxuenedopckyro BnaauHy, ConmmkaMmckyro U HOpro3aHo-ChUIBHHCKYIO
nenpeccuu, pasneneHable KcenodonroBo-KomeuHckoit n KochBHHCKO-
UycoBckoii ceyioBUHaMH. B mepBBIX ABYX CTPYKTypax pa3BUTHI MOIIHBIC
COJICHOCHBI'€ ¥  THUIICOHOCHBIE (OPMAalMd HUPEHCKOTO TOPH30HTA
KyHTYPCKOTO sipyca, 3ajJeraioue moA KapOOHATHO-TEPPUICHHBIMH U
TEPPUTEHHBIMHU TOPOJAaMH COJMKAMCKOTO0 M IIEIIMHHCKOIO TOPU30HTOB
ypumckoro sipyca. Cpeau 4YeTBEpTHYHBIX IPEACTABICHBI TIISLIUAIBHBIE,
(GIIOBHOIISIIMANIBHBIE,  3JIOBHAIBHO-IENIOBUANBHBIEC,  AJUIIOBHAJIBHBIE,
03epHO-00TIOTHBIE OTIOXeHHs. [IpeobramaeT CONTHON 3aKpBITHIA KapcT U
THIICOBBIM, MPEUMYIIECTBEHHO 3aKpBITBIi M (parMeHTaMH  TOJIBIH.
IIpocnexxuBaeTcs CBA3b KapcTa ¢ MOJIOKUTENBHBIMU CPETHUMH 1 METKUMU

CTPYKTYpaMmH.

Buiepkckuii paiioH COJISHOr0 M THIICOBOI0 KapcTa

PaiioH 3aHMMaeT 0XKHYH 4YacTb DBepxHenedopckoill BHIAJUHBL B
Oacceitnax HmxkHero TeueHus p. KomBel u ee mpuroka — p. Bumepku
(puc. 7). TlpencraBieHne O  KapcTe  JAlOT  HEMHOTOYHCIICHHBIC
JUTEpaTypHbIE HCTOYHUKH, MaTepHabl T'€0JIOTUUECKUX u
THUAPOTEOIOrHIecKuX cheMoK [159, 160].
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I'eonormyeckne yciaoBusi  KapcrooOpasoBanmsi.  Bumepxckuit
KapCTOBBIN pailOH MPUYpPOUYEH K I0KHOMY OKOHYaHHIO BepxHeneuopckoit
BNajuHbl, B paiione noc. ®aauHO BBISABIECHO OJHOMMEHHOE NOAHATHE. Pan
KYIIOJIOBH/IHBIX CTPYKTYP JUTHHOU 6—38 KM oOHapyXeH
MopdoMeTpuuecKuMu uccienopanusiMyu. Hanbosnee npeBHue TeppUreHHbIE
OTJIOKEHUS] apTUHCKOIO sIpyca BBIXOAAT HAa MOBEPXHOCTh HAa I'PaHUIIE CO
CKIanyaTod 30HOM Ypama. B morpyXeHHOW OCeBOH 4YacTH BIAJMHEI
paszButa MomrHas (Oosee 350 M) TONIA THUIICOB, AHTHIPUTOB, COJICH,
MepecIanBarOINXCsl C JOJOMHUTAMH, W 3ardUIlCOBAaHHBIX TEPPUTEHHBIX
nopoJ KyHrypckoro sipyca (puc.41). I'mncel, aHrMAPUTHI BHIXOIST Ha
MTOBEPXHOCTH B fonnHax pek Konsel 1 Bumepku.

BUiLEPKHA

0 4 8 KM

Puc. 41. T'eonornueckre ycJioBUsi KapcTooOpa3oBaHus OacceitHa p. Bumepku (mmo
JaHHbIM CBUIBUHCKOW THAPOTr€0JI0rnYeCKON MapTHH)

Brimenexamas —TeppureHHas —TOJIIA  COJMKAMCKOTO  TOPH30HTA
ypUMCKOTO sipyca HMEET pa3IMYHyI0 MOIIHOCTh B 3aBHCUMOCTH OT
penbeda. OHa pacnmpocTpaHeHa B CEBEPHOW M CEBEpO-3alagHON dacTaxX
paiiona.  IlokpoBHBIE  OTJOXEHHWS  MPEICTaBICHBl  AIIIOBHAIBHO-
JIEJIIOBUAIIEHBIMU — Ha BOJIOpa3fenax, JTIOBHAJIbHBIMU,
(GIIOBUOIISIIMAIIBHBIMU — B IOJIMHAX PEK, IJIMHAIBHBIMU M O3€PHO-
OOJIOTHBIMU OTJIOKEHHSIMHU.

I'unporeonornueckne ycnoBus. Bumepkckuii KapcTOBBIA — paiioH
OTHOCHTCS K BepxHemnedopckoil ruaporeonorndeckoi odmactu [169].
31ech  paclpocTpaHeHbl  IPYHTOBBIE  BOAbl  @UIIOBHAIBHBIX U
(ITIOBHOTIISIIMANBHBIX  OTJIOKEHMH, COJIMKAMCKHMA W KyHTYPCKHI
TEPPUTEHHBIE BOJOHOCHBIE KOMIIJIEKCHI, TPEIIMHHO-KApCTOBBIE BOJBI
TaJIOTEHHBIX  IIOPOA  KYHI'YpCKOro  sipyca. 3acOJ€HHOCTh U 3a
TUIICOBAHHOCTh KYHIYPCKMX U — B MEHBIIEH CTEINEHU — COJIMKAMCKUX
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OTJIOKEHUI ONpeNeNnsioT HerTyOOKoe 3alieraHde COJEeHbIX BoJ. JlonMHBI
pex Bumiepku u Konbl Ha ydacTke oT paiiona i. [lerpenoBo ao c. Kukyc
SIBJISIFOTCSL 30HAMU Pa3rpy3KU COJICHBIX U COJIOHOBATHIX BOJ XJOPUAHOIO U
XJIOPUIHO-CYJIb(ATHOTO COCTaBa.

KapcroBbie siBjeHusi. Kapcr oTHocHuTCS K cynb(haTHOMY THUIY B
TUICAaX, AHTHIPWUTAX, 3arWlICOBAHHBIX IIECUYAaHUKAaX U COJITHOMY — B
COJICHOCHOM TOJILIE KYHT'YPCKOTO sipyca. [Ipeobnanaror moasmroBHaIbHbIH,
MOJAJUTIOBHAIbHBIN,  MOAMDIIOBUOIIISIMAIBHBIA W 3aKPBITBIA  THITBI
KapcTa, MECTaMH BCTpeYaeTcsl Tojblii KapcT. MHTEHCUBHO Cylb(haTHBIH
KapCcT B BHUJE TMOJIEH KPYHHBIX BOPOHOK TPOSBISETCS HAa Y4acTKax, TIe
Pa3BUTHI MEeCYaHO-TIINHUCTHIE OTJIOXKCHHSI, BKJIFOYAIOIINE
runc. OOHa)KEeHUs TUIICA BCTPEUYCHBI HA P. 3a00JOTHONH Ha 6 KM CEBEpO-
BocTtouHee c¢.Kukyc W 3amanHee auHUM Haneura. Ha mnpuneraromem
BOZOpA3JeNe ILUIOMAh OKONO 8 KM® [OYTH CIUIOmb  IOKPHITA
BOPOHKaMH, MHOTHE U3 KOTOPBIX uMetoT auamerp 40—50 M, riyouny 15—
20 M. B HekoTOpBIX BOpOHKAX OOHa)aroTCs necyaHuku. Ha Hanmuuue rumnca
YKa3bIBAIOT CYJIb(aTHbIC UCTOYHHUKH. BBIXOJbI THIICA H3BECTHHI y JIEPEBHU
Mansiii Kukyce, noc. ®@aguso.

B nonune p.Buiiepku U OKpecTHOCTSX 03. HyCOBOKOro pa3BUT
comstHoi KapcT. O3epo UycOBCKOE OKPYXKEHO OOIIMPHON SPO3HOHHO-
KapCTOBOM HHU3WHOM, HAlOMUHAIOLIEH KapCTOBOE IOJIbE. OJTa HHU3HMHA
mHOM  okono 40, mmpuHONW 2—7 KM pacmlolio)keHa B JOJHHE
p- bepe3oBku u BepxoBbsX p. Bumepku. UycoBokoe 03€po HaxXxOAUTCS B
HamOosee y3KOW ee JacTH, rie MIMPHUHA HU3WHBI Kojebinercs oT 2 a0 3,5
kM. K ceBepy u 1ory or o3epa Hu3uHa pacmupsercs no 4—7 kM. J[Ho
HU3UHBI 3200JI0YCHO W OCIIOKHEHO OOJBIIUM. KOJIHMYECTBOM KapCTOBBIX
BOPOHOK M 03€p OKpYyIJIOM (OpMBI NPOBaJIbHOTO M KOPPO3HOHHO-
MPOCag0YHOro npoucxoxaeHus [159].

JlonuHBI pek, MPOTEKAIOIINX Yepe3 HU3UHY, 3a00J104eHbl. TeueHue pek
criokoifHoe. Bce 3TO xapakTepHO s pallOHOB COJSHOTO Kapcra.
BeposiTHO, HM3MHA 00pa3oBasiach 3a CUET BHIIEIAYHBAHUS COJICH U THIICOB
C JaJbHEHIIEH MpOCagKod TNOpPOJ KpOBIM W 3PO3MOHHOIO CHOCA.
BrigsunyToe MIPEIOI0KEHNE MOJITBEPKIaeTCs pacdeTramMu
C. M. Opnsnkuna [141]. M ycTraHOBNIEHO, 4TO p. Bumiepka, BeITeKaromas
u3 03. YycoBCKOTO0, €5KerofHO BEIHOCHUT B pacTBope 6onee 100 ToIC. T conu,
4TO0 CcOCTaBIseT OKOMO 50 Thic. M° B TOX. JUIi OOPA3OBAHHS HH3HHEI
MMHOIO B 40 KM M IIUPUHOIO B 5 KM 1mipu ee rayoune 30 M nmotpedyeTcs
110 TBIC. NET O3 ydyeTa 3pO3MOHHOTO CHOCA.

CymecTBeHHOE BIHMSHHE HAa pa3BUTHE KapcTa, MO-BUANMOMY,
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OKa3bIBaeT OJM3KOE PacIoJOKEHUE OOJNACTH MUTAHMS MOJ3EMHBIX BOJ —
Tumana, C ero TeppUTOPUHM B OTIOKEHHUsS Y(PUMCKOIO U KYHI'YPCKOTO
SAPYCOB  MOCTYNAlOT  ClIa0OMUHEpATU30BaHHBIE  BOABI,  CIHOCOOHBIE
pacTBOpATH B 3HAYMTENBHBIX KOJIHMYECTBAX CYlb(aTHO-TANIOTEHHbIE
nopoxsl. Hammume coneli yBenM4YMBaeT pacTBOPUMOCTH CyIb()aToB B
necatku  pa3. O  pacTBOpeHHMH  CyJIb(aTHO-TAJOTEHHBIX  IOPOJ
CBHIETENBCTBYET  XJIOPUIHO-HATPUEBO-CYIb(pAaTHBIH  COCTaB  BOJIBI
WCTOYHHUKOB, 03€p, PeK W CKBAKWH. MUHEPAJTU3aIlUsl TOA3EMHBIX BOJ W
HEKOTOPBIX 03ep Kosebnercss oT 5 no 34 r/n. Boxwr 03. UycoBckoro, pek
Bumepkun n EnoBku umeror muHepanuzamuio ot 0,3 mo 0,6 1/m, Tem
HE MEHEE B HMX COCTaBe CYIIECTBEHHYIO pOJIb HWIPAIOT HOHBI XJOpa M
HATpHSL.

. H. IllectoB u A. B. lllypy6op [159] mpunuiu k 3aKkiIIOYEHHUIO, YTO
03. YycoBckoe 00pa30Baioch B pe3yibTaTe COMSIHO-TUIICOBOTO KapcTa, 4To
MOATBEP)KAeTCS 3ajeraHHeM CoJiel, THIICOB M aHTHIPUTOB B 30HE
aKTUBHOTO BOJIOOOMEHA, OJIM3KMM PACIIOIOKEHUEM UX K O0JIACTH THTaHHS
MOJA3eMHBIX BOJX — THMaHy, HajauyuMeM OOIIMPHOM KapCTOBOH HH3HHBI
C MHOT'OYHUCIICHHBIMU KapCTOBBIMH o3epamu u BOPOHKaMH,
npeob1agarnmm XJIOPUIAHO-HATPUEBBIM COCTaBOM 17§
3HAYNUTENILHOW MUHepanu3anuen (10 34 r/11) IoA3eMHBIX U TOBEPXHOCTHBIX
BO/I.

Conukamckuii paiioH NpeuMyIIECTBEHHO COJISIHOTO KapcTa

Paiton mnpocTtupaercs oOT HmwkHeEro TteueHus p. HuzbBbl Ha 1or,
J10 MEXIOypeUbs SIHBBI u KocbBhl. C 3amnaja OH
OTpaHMYEH MEPUINOHANBHBIMU OTpe3kaMH pek Konsel u Bumeps, a
10’)kHee — nonuHoi p. KaMel. BocTouHas rpaHuiia Ha ceBepe COBIAAACT C
TpaHuIel ckigagyatoro Ypana, IOXKHEe OHa MPOCIEKHUBAETCA IO
npaBoOepexbio p. I'myxoit BumbBel m mommue p. Yconku. JlaH Hble o
COJISIHOM KapcTe MpPUBOIATCS B paHHUX paboTax MO reo JIOTMH H
rugporeojorud. EMy mocBsimieHsl crnienuanbHele nccienoBanus [4, 6—38,
10—16, 70, 82, 106].

I'eostoruyeckue ycjaoBusi pa3Butusi kapcra. PailoH npuypouyeH K
ConukaMCKOW  JIeTIpeccHd,  OCJIO)KHEHHOW  CPeAHMMH UM MEJIKUMHU
ctpyktypamu. C  CONSHBIMH  NOpOJamMH  JENPECcCCHH  CBA3aHO
BepxHekamMCKOe MECTOPOKIACHUE  KAIMMHBIX W MAarHUEBBIX  COJIEH,
otkpeIToe B 1925 r. mox pykoBoacteom I1. U. [Ipeobpaxkenckoro.

ConsiHble (hopMalLuy BBITSIHYTHI ¢ ceBepa Ha ror Ha 200 KM npH mupuHe
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no0ckl 50 kM, miomanu 6,5 Thic. kM°. OHM OTHOCATCS K (PHITUITIOBCKOMY
(aaTEOPUTHI, KapOOHATHI) W UPEHCKOMY (QHTHIPHTHI, COJH) TOPH30HTAM
KYHTYPCKOTO sipyca HW)KHEH NHepMH M HIDKHEH YacTH COJHMKaMCKOTO
rOpHU30HTa (TJIUHBI, MEPreiiy, COi) Y(PUMCKOro sipyca BepxHeil nepmu. Ha
OonbIel YaCTH COJIMKAMCKOW JETPecCHH pPaclpoCTpaHeH KapOOHATHO-
cymbaTHBIE THI pa3pe3a (UINNIOBCKOTO TOPU30HTA (M3BECTHSKH,
JOJIOMUTBI, aHTUAPHUTHI). WpeHckuil ropu3oHT (Oepe3HUKOBCKAs CBHTA)
BKJIFOYAeT (CHU3Y BBEPX) MIMHHUCTO-aHrUapuToBYIO Tojmry (150—300 m),
MOJICTHIIAIONTYI0 KaMeHHyIo coib (140—400), cuasBuauTOBYI0 (20),
CHJIbBHHUTO-KapHAILIUTOBYI0 (60—70), mokpoBHy0 KameHHyw (0—55)
COJM M TepexoHylo Tommy. OO0Imas MOIIHOCTE OEpPEe3HHMKOBCKOW CBHTHI
400—725 M. 3anexxp KadUHHBIX COJIEH HMMeeT MPOTSHKEHHOCTh 136 KM,
mupuny A0 40 kM, momans 3,5 ThIC. KM,

Brimenexxammii  yQUMCKHIA ~ SIpyC TPEINCTAaBICH COJMKAMCKUM H
MIEIIMHHCKAM Topu3oHTamu. ConmkaMmckuii Topu3oHT (200— 210 M)
COCTOUT U3 COJISIHO-MEPIebHOM (IJIMHBI, MEpreiiy, FUIIChl, KAMEHHAs COJIb)
U TEeppPUTreHHO-KapOOHATHON (M3BECTHSKH, MEPTENX C MIPOCIOSMHU THIICA,
nonomuTa, mnecdanuka) tomml. llemmvuHckuit ropusonT (250—300 M)
¢danmanpHo w3MeH4YMB. OH  BKIIOYAET 4YepeAyrolluecs apTUIUIUTHL,
aJICBPOJIMTHI, IECYAHUKH, KOHIJTIOMEPAThl M U3BECTHSKH (puc. 42).

JlokanbpHO BCTpeuaroTcs ManeoreHOBbIe (TJIHMHBI, KBAapLEBbIE MECUYaHO-
TpaBUiTHbIEC) U HEOTE€HOBBIE (TIIMHBI, IECKH, CYTJIMHKHU C TIPOCIOAMH TOpda)
OTJIOXKEHHUSI.

C

E Waorpa

p. L

100

=100 7
-200
-300
= 400

Puc. 42. Teosoruueckue YCIOBHS KapcTOOOpasopaHus B 3amagHOW 4acTd
Commkamckoit  genpeccuu (o gaHHBIM  CBUIBUHCKOW —THIPOTEOJIOTHYECKON
TIapTHH)
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[ToBceMeCTHO pa3BHUTHI YETBEPTUYHBIE OOPa30BaHUS: DIIIOBHAILHBIC W
NETIOBHANbHEIE (CYTIMHKA W TIWHBI €O TMIEOHEM), aJNTIOBHAIILHEBIC
(rameyHWKY, TECKH, CYIJIMHKA ¢ Topdom), TIAnuadbHBIE |
(hroBHOTIISIIIMANIBHEIE (TTECKH, CYTJIMHKY, TPABHH, TATbKA).

CousiHast 3aNeXb MPENCTABISACT COOOW CIOXHOE T'eOIOTUYECKOE TEIlO.
[Ipy OTHOCUTENHLHO POBHOW TIOJIOMTE COJSHBIE OTIIOKEHHUS O0pa3yroT
MOJIOTHE BajooOpa3HbIe CTPYKTYPBI, OCIOKHEHHBIE KYIOJIOBUIHBIMU
MOJTHATUSAMH, YSPENYIOMUMHUCS C CUHKIHHAISAMH. AMIUTUTY/Ia COJISTHBIX
CTPYKTYp H3MEHSAETCS OT HECKOJNbKHX JeciaTkoB n0 400M u Oormee.
HayconeBble OTIOXKEHUSI TOBTOPSIOT B CTIQKEHHOM BHJIE KPOBIIIO
CONSHBIX  CTPYKTYp (puc. 43). HekoTopsie CTPYKTyphl OCIOXHECHBI
Pa3pbIBHBIMH HAPYIICHUSMHU.
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Puc. 43. Teosornueckude yCaOBHS KapcTOOOpa3oBaHWsS B BOCTOYHOW YacTH
ConnKkaMCKOW JeTpeccHi Ha TPaHHIE CO CKIAg4aThiM YpaioMm (IO AaHHBIM
CBUIBHHCKOW TUAPOTEOIOTHIECKON MapTHH)

ConsgHas TonIIa OTIMYAEeTCS TUCTAPMOHUYHOHN CKJIaI4aTocThio. B cBomax
psAga COJNSHBIX CTPYKTYp Ha pa3HBIX THUICOMETPHUYECKUX YPOBHSX
pacronaraloTcs TJIMHUCTO-TUICOBBble HuIAnbl.  [lokpeiBarolue coib
MOPOJBI, 32 UCKIIOYCHUEM IIIMHHUCTBIX, CHJIBHO TPEUIMHOBAaTHL. B comsx
Onmaromaps WX TUIACTUYHOCTH TPEUIMHBI TPUOOPETAOT CIOCOOHOCTH
3anmeunBaThca. HecmoTpss Ha 5TO, B HHX OTMEYEHB DPa3pbIBHBIC
HapyIICHNS — KaK TEeKTOHUYECKHE, TaK U TEXHOTCHHBIE.

I’'maporeosioruvyeckne yciaousi. ConsiHas 3alieXb HUrpacT poiib
BOJIOYIIOpa, PAa3JCsAIONIeT0 HAACOJEBbIE U IOJCONEBBIE BOJBL. Bosbl
OJICOJICBOTO KOMITJICKCA MPEACTABISIOT COO0H BRICOKOMHHEPAIN30BAaHHBIE
pacconsl. HanmcomeBble BOABI OTHOCATCS Kak K TIPECHBIM, TaKk H
K MUHEPaJTN30BaHHBIM.

HapnconeBast Tomma comepXKUT HECKONBKO BOJOHOCHBIX KOMILIEKCOB.
UeTBepTUYHBI BOJOHOCHBI KOMIUIEKC NPUYPOUYCH K aJUTFOBHAITBHBIM,
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O3EpPHBIM, (IIOBHOTIALIMATEHBIM, JNMIOBHATIBHO-AETIOBHATIBHBIM
OTJIOKEHUSIM. DTO HEHAIOpHbIE TPYHTOBBIE BoAbl. Ha Bomopasnenax u B
NoJIuHaxX IpuTokoB Kambl K BOCTOKY OT MepuauaHa r. bepe3sHuku
pacnpocTpaHeHbl THAPOKapOOHATHO-KAJIBIMEBbIE BOJBI C MUHEpAIU3aLUeii
okono 0,2 /1. B nonune p. KamMbl B ycTBEBBIX YaCTAX JOJIUH P. 3BIPSIHKH U
JIPYTHX peK MUHEpaIu3alys MOBBIIIAETCS B PE3yIbTaTe MPOHUKHOBEHUS B
QJTIOBUM BBICOKOMHHEPAJIM30BAaHHBIX XJIOPHUIHBIX BOJ M3 HIKENEKaIIUX
BOJIOHOCHBIX TOPHU30HTOB.

[ITemMUHCKMI BOMOHOCHBIM KOMIUIEKC BKJIKOYAaeT [BE BOJOHOCHBIE
TOJILIN: MECTPOLBETHYIO M M3BECTHAKOBO-TIECUaHUKOBYIO. HeHamopHble u
C1a0OHANOpPHBIE TPELIMHHO-TPYHTOBBIE W TPEIIMHHO-TIIACTOBBIE BOJBI
HECTPOLBETHON TOJNIIM MMEIOT THIPOKapOOHATHO-KAJIBIMEBBI COCTaB U
MuHepaau3anuo okono 0,2 r/n. CnaboHamOpHbIC TPEIIMHHO-TPYHTOBBIC U
TPEIMHHO-TUIACTOBBIE  BOJBI ~ M3BECTHSIKOBO-TIECUAHMKOBOW  TOJILIH
OTHOCSITCSI K THAPO KapOOHATHO-KaJIbIIMEBBIM ¢ MUHepanu3aiuei 0,2—0,5
r/n. B nonune p. KaMbl BOABI MISHIMUHCKHUX OTJIOKECHUH 3aCOJICHBI.

ConukaMCKuil BOJOHOCHBI KOMIIJIEKC BKJIIOYAeT JBE BOJOHOCHBIE
TOJILIM: W3BECTHSIKOBO-MEPIENIbHYI0 W INIMHUCTO-MeprenpHyro. IlepBas
(IITUTHAKOBBIN TOPU30HT) HanboJiee BOJIOOOMIbHA U COIEPIKUT TPEUTMHHO-
TPYHTOBBIE W TPELIMHHO-IUIACTOBBIE HamopHble Boabl. [Ipeobnamaror
nebutsl ucrouyHukoB He Oosee 10 n/c. Boma mmeer ruapokapOoHaTHO-
KaJIbIUEBBIA cocTaB ¢ MuHepanusanued 0,2—0,5 r/n. Ha neOombIoi
rIyOWHE B MECTax IIepeceueHus] TEeKTOHWYECKHX BajOB JOJUHAMH pPEK
Kampi, Yconku, bopoBuiibl, SiBbI NOABIAIOTCS COJOHOBATHIE U COJICHBIC
BOIBI Cynb(aTHOro W XJIOPUIHOTO cocTaBa. HWXKHSSA TIMHUCTO-
MeprejapHas TOJIIAa XapaKTEpU3yeTcs HEOJHOPOJHOW, MEHbIIEH 10
CpPaBHEHHMIO C BEpXHEW Tommed BOJOOOWIBHOCTHIO, MOBBIIIECHHOM
MUHepanu3anued W cynb(aTHeIM cocTaBoM Boabl. B ciyuae
MPOHUKHOBEHHUSI B HEE pacCojOB U3 HIDKENEeXKAIIMX TOMI[ COCTaB
BOJZIbI MEHSIETCSl Ha XJIOPHIHBIN, a MUHEpaiau3auus Bo3pactaeT 1o 70 r/m.
Takue BoJpl BCTpeyaroTcs B pailoHe r. bepe3sHuku.

BomooOHIBHOCTE  CONMKAMCKOTO  KOMIUIEKCA — yBEJIMYMBAETCS B
TEKTOHMYECKH HapYUIeHHbIX 30HaxX, HalpuMep, B MECTe NepecedeHus
BepesnnkoBckoro Bama mommHamMu pek. K momoOHON 30HE B JONWHE
p. bopoBuubsl mpu mepeceueHnn er UWrymckoro Bajga HpUYypPOUEHBI
BBICOKOJIeONTHBIE NCTOYHUKH. CoJIeHble UCTOYHUKH Ha MEPUANOHATBHOM
OTpe3Ke JOJIUHBI, p.[7yxoil BuIbBBI Takke CBs3aHbl C IOIBEMOM
HaIOPHBIX BOJ IO pa3jioMaM, 00yCIOBICHHBIM (OPMUPOBAHHUEM CTPYKTYD
Hrymckoro Bana.

Upenckuii (0epe3HUKOBCKHI) BOAOHOCHBIH KOMIUIEKC TEPEXOAHOM
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TOJNIIA XapaKTEPU3yeTCs] HAIUYUEM PACCOJIOB XJIOPUIHO-HATPUEBOTO
cocraBa ¢ MuHepanu3saiueit 10 200 /a1 u Oosiee, 0Opa3yrOIIKUXCS 3a CUET
BEHIIIICTIAYMBaHUsl KaMeHHOH conu. Hamop uX poctwraer 120—150 m.
[lepexomHas ToIa Ha OT/ICBHBIX yYacTKaX MOYTH O€3BOJIHA.

KapcroBble siBienusi. CoMMKaMCKH KapCTOBBIN paliOH OTINIACTCS OT
OCTaJbHBIX PafOHOB CBOEOOpa3neM yCJIOBHU KapcTOOOPa30BaHUS M THUIIOB
KapcTa. 3Aech  pa3BUT  COJSHOW,  Cyib(paTHO-COJNITHOM  Kapcr.
Kapcryronuecst mopojbl  3ajeraroT I1OJ  TOJIIEH HEKapCTYIOUIUXCS
KOPEHHBIX TIOPOJ U YETBEPTUUHBIX OTIOKECHHA. OTMEUaeTCs aKTUBU3AIIHS
KapcTa MoJ BIUSHUEM HHXKEHEPHO-TEXHUYECKOHN AESITeIbHOCTH YeJIOBEKa.

I'. B. benbTiokoB [13] BbLAENAET 30€Ch HECKOJIBKO THIIOB Kapcra:
NPUPOAHBIA, WM €CTECTBEHHBIH, BO3HUKIIMKA Onarojapss HAIWIHIO
OCHOBHBIX  yCIIOBUM  DPa3BUTUA  KapcTa;  aHTPONOICHHBIA, WU
HCKYCCTBEHHbIN, BBI3BAHHBIN HHKEHEPHO-XO3SIICTBEHHOU JEATEIBHOCTHIO
YEJIOBEKA; CMEIIAHHbIN, PA3BUBAIOIIHUIICS MO BIUSHUEM OJTHOTO WU IBYX
HMCKYCCTBEHHBIX YCJIOBHIA KapcTooOpa3oBanus (Tadm. 7).

CoBpeMeHHBI KapcT OOYCJIOBIEH BBIIIENIAYMBAHIEM COJICHOCHOM
TONIIM (KaK KAMEHHOU COJIH, TaK M BEPXHUX IUIACTOB KAIMHHO-MarHUEBBIX
coneif), TOA3EMHBIMH BOJAaMH 110/ BO3ACWCTBHEM €CTECTBEHHBIX U
HCKYCCTBEHHBIX (hakTopoB [12], B pe3ynbraTe KOTOPOTO OO0pa3yroTcs
XJIOPUAHO-HATPUEBBIE HAACOJEBbIE KapCTOBBIE PAacCOJibl B OCHOBHOM Ha
BOCTOYHOM OKpauHe MECTOPOKICHHUS.

OO0 MHTEHCUBHOCTH KapcTa B COJIAX MOKHO CYIHUTH IO XUMHUYECKOMY
COCTaBY KapCTOBBIX M pEYHBIX BOA. CMEIIaHHBIA THUI COJSHOLO KapcTa
MPOSIBISIETCSI TPU TMPOXOAKE U IKCIUTyaTallud MIAXTHBIX CTBOJIOB U
CKBaXMH, Ha YYacTKaX CTapbIX pacCOJbHBIX CKBXKHH, B paioHax
TPYNIIOBBIX BOJ03a00pPOB IO BIHSHWEM WHTEHCHBHOTO BOJOOTOOpa, B
O0TpabOTaHHBIX TOPHBIX BHIPAOOTKAX W COJSHBIX OTBAJIAX HA IMOBEPXHOCTH
MIAXTHBIX MOJEH.

[Ipu mpoxomke W SKCIUTyaTalli¥ IIAXTHBIX CTBOJIOB HaOIIOJAUCH
BOJOMPOSIBJICHUSI HECMOTPSA HAa H30JILMIO KOHTAaKTa BOJOCOIEP)KALIUX U
constHBIX TopoJ. OCHOBHON NPWYMHON MPUTOKA BOJ B IIaXTHBIE CTBOJIBI
ABJISIETCS. HallMuue TPEUIMH B COJSHBIX TMOpPOJAaxX 30HBI OOBOJHEHHOTO
KOHTaKTa, a B OTIEJbHBIX CIy4asx — U KapcTOBBIX moyocteil. OObeMbl
c(hopMHUPOBABIIUXCS KAPCTOBBIX MOJIOCTEH B MOKPOBHOW KaMEHHOMN COJIU U
KapHaJUIUTO BOM MOPOAE B OTIEIBHBIX CIy4asX AOCTUTAIA HECKOJIBKUX
COTEH KyOOMETPOB.

Ha  Teppuropum  bepesnukoBcko-Conmkamckoro — paiioHa ¢
1430 r. pyHKIIMOHUPOBAJIO TIOYTH TMOJTOPA JECATKA KPYIHBIX IMTyHKTOB
pacconono0bI4u, KOTOpbie HacuuThIBaIM Oojiee 200 CKBaXKHH.
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Tabuma 7

Turer kapcTa BepxuekaMcKoro coJIeHOCHOTO OacceitHa 1mo

I'. B. beasTiokoBy [13]

Bpems Tun Mecto nposiBieHus DopMel, 0Opasyromuecs Ipu
MIPOSIBJICHHS PAacTBOPEHHH colel
Iorpebennsii | IIpupomusrit Bocrounslii ckiioH Mynbapl ocenanus, KapcTOBbIE
(maneokapcT)  |(eCTECTBEHHBINH) | BbIIIEIa4YHBaHHsA, CTPYKTYPHBIC | 03€pa, KAPCTOBBIC MOJIOCTH
HOIHSATHS
IIpuponusrii CormsiHOE 3epKano Pacmpennbie
(ecTecTBEHHBIIA) BOJIONIPOBOJIAIINE TPEIHHBI HA
KOHTaKTe CoJIei U Apyrux
nopox
. | AutponorenHslii |CkBaKHHBI BllleNaunBaHus | Kamepsl BelenaunBanus
CoBpeMeHHBbIH o
(MCKYCCTBEHHBIH)
CMelaHHbIH IlTaxTHBIE CTBOJEL, KapcroBsie nomocta Ha

(TepexoHblIi)

T'€0JIOropa3BeI0YHbIC
CKBaXXHUHBI, APEBHUE
PaccoIONOAbEMHBIC CKBAXKUHBI

KOHTAaKTe COJIeH 1
TIOKPBHIBAIOIUX TOPOJ, a TAKXKe
B KAMEHHOW U KaJTUITHOU COJISX
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YacTp CKBayKMH yIlesena O HacTOALIEro BpeMeHH. PacTBopeHuto coneil B
MpOIIECCe  PaccOoNOAOOBIYM  CHOCOOCTBOBANIM HMHTEHCHBHAS  OTKadKa
paccosoB, BCKPBITHE CKBAXMHAMM COJISHBIX IMOPOJ M HEHACHILIEHHOCTH
PaccosoB XJIOPUCTHIM HATPHEM.

C 1972 r. B monmHE p. YCOJNKHU 3KCIUTyaTHPYETCS BOI03a00p C IIENBIO
MUTBEBOTO BOJOCHAOXKeHUs T. bepe3nunku. MOIIHOCTE HM3BECTHIKOBO-
MEpreiabHOM TOMIIM BEPXHEW TEpMH, COJEpKalleld MpecHbIE BOBI,
nocturaet 80 M. B pesympTaTe WHTEHCHMBHOTO BOJOOTOOpa ILIOMIATH
3a00JI0YEHHBIX YYaCTKOB COKpaTHJach, HCYE3/a YacTh POJHUKOB,
MOSIBUJINCH YYaCTKH MOTJouieHus cTtoka p. Ycoiaku. C 1985 r. ormedaercs
YBEJIUYEHHE CTEICHU MUHEPAIM3alMi BOIBl C TIIyOMHOH, OCOOCHHO B
CKB2)XMHAX HIKHEH 4YacTH BOA03a0OPHOTO psiia, YTO YKa3blBaeT Ha
WHTEHCU(HKALUIO TIPOLIECCOB BHIIIEIAYNBAHUS COJNEH.

B orpaGoTaHHBIX TOpPHBIX BBIPAOOTKAaX TIOYTH ITOBCEMECTHO
BCTPEUAIOTCSl KOH/ACHCAIIMOHHBIE PacTBOPHI B BHUJE HEOOIBIINX BOJOEMOB
WIK KameXa ¢ KpoBiH. Bmara, mocTymamomasi ¢ BO3AYXOM B PYIHUK,
SIBIISIETCST CTa0OMUHEPAIN30BaHHON M 001a1aeT BEICOKOH arpeCCUBHOCTHIO
M0 OTHOIIEHHIO K coisaM. llpu  HempephlBHOM  MOCTYIUIEHUH
KOHJICHCAIlMOHHBIE BOJBI MOTYT PAacTBOPATh 3HAYHTEIHHBIE MAcChl COJEH.
OHu Hambollee arpecCMBHBI MO OTHOIICHHWIO K KapHATUTOBOM IMOpOJe.
[Ipu BBIIIENaYMBaHUK KapHAINTA OCBOOOXKIAETCS KPUCTAILTU3AIMOHHAS
BOJIa, OTYETO KOJIMYECTBO PACCOia B BHIPAOOTKE YBEINYNBACTCS.

CoJisiHbIC OTXOBl KATUHHBIX MPESANPUITHH 3aHUMAIOT TUIONIAIL 0ojee
700 ra. EsxerogHo OHM yBENWYHMBAIOTCS HAa HECKOIBKO JECSATKOB
MUWUTHOHOB TOHH. B. H. Annpeituyk u ap. [4, 7] oNUCBIBAIOT B HUX Kapphl,
MTOHOPBI, KOJIO/ITBI, TIPOBAIIBI, TIEIIEPHI.

CoBpeMEHHBII ¥  JpeBHUM CONSIHOM KapcT TMpOSBIsSETCS Ha
MOBEPXHOCTH TIpU 0Opa30BaHUU MYJIbA TPOCEAAaHUs, PaCIIUPEHHBIX
YYaCTKOB JIOJUH C OOJBIION MOITHOCTBIO aJUTFOBHAJBHBIX, AJLTFOBHAILHO-
03€PHBIX U, MecCTaMmH, (IIOBHOTIIANUAAIGHBIX OTIOXKEHUH, O3epHBIX
koTinoBuH. 1o nanueM E. I1. lopodeesa u B. C. Jlykuna [70], B ceBepHOit
yactu ConnkaMckod BmaguHbl y mocenkoB Kysnerose, ['yomop, Hemss
PacmoI0kKeHbl MOHWKEHHSI C TIOTIEPEUYHUKOM A0 15 KM, UMeIoIlre MI0CKHUe
3a0004eHHble AHUINA. [lo HUM MPONIOKWIM CBOM pyclia peku Bumepa,
KoneiuBa, ['myxas BunbBa (puc. 44, 45). Cpemu 06050T BCTpeyaroTCs
MHOTOYHCIICHHbIE MEJKOBOJIHEIE 03€pa, Hauboee KpYITHBIE U3 KOTOPBIX —
Hioxtn (mromans 5,5 km®) u Jlukoe (1,5 km°). Bo3BBIIIEHHOCTH,
pa3aendonue 3TH NMOHWKEHUs, MOAHUMAIOTCA HaJl UX JHUINaMu Ha 50—
70 M. MOIIIHOCTh ~ TIECUAHO-TPABUHHBIX W TAJICYHUKOBBIX  OTJIOKEHHH

B MyJbJax gocturaeT 60 M, a Ha BO3BBIIMIEHHOCTSIX — PEIKO IPEBHIIIAET
4 M.
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O EN=—F
Puc. 44. OszepoBunHbie pacmmpeHus: B noiduHax pek Konsel 1 Bumepsr: 1 —

pedYHBIe M 03€pHBIE OTIOXKEHHUS, 2 — BOCXOAIINE ¥ HUCXOIAIINE POIHUKH, 3 —
KOpPEHHBIE TTOPOJIBI
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Puc. 45. Mynbna ocenanus B qonuHe p. KonbIHBEI

Mynpasl oceaHusl PacIoNOKEeHbl HaJ aHTHKIWHAIBHBIMH CKJIaJIKaMH,
Kak OBl Cpe3aHHBIMH B pe3yJbTaTe pacTBOpeHms coieil. I[Ipu sTom
OKa3aJIUCh BBIIIEIOYCHHBIMU TOKPOBHAS KaMEHHasi COJlb, KapHAJUIMTHI,
CHJIBBHHHTHI M YaCTh MOJCTHIIAIONIEH cou. Brimenexaniue necuaHuKOBO-
MeprejbHbIE TMOPOABl B pe3yjlbTaTeé HEPAaBHOMEPHOTO  OCENaHUs
MPUOOPETAIOT  TMOBBIMICHHYID TPEIIMHOBATOCTh W BOJOOOMIILHOCTE.
BO3BBIIIEHHOCTSIM ~ COOTBETCTBYIOT ~ CHHKJIMHAIBHBIE TIPOTHOBI, TJIE
pPacTBOpPEHHMIO TMOJBEPriach JIMIIb MOKpoBHas coib. CeBepHas dYacTb
ConukaMcKOl BHAJAWHBI UCTIBITANA B HEOT€HE M YETBEPTUUYHOM IEPUOJIE
BEPTUKAJIbHBIC JBHKEHUS 3HAYUTENbHONM aMmuuTyabl. COOTBETCTBEHHO
KapCT B COJIIX OXBAaTWJI 34€Ch HE TOJIBKO IIOAHATHA, KaK B CpeJIHeﬁ u
FO’KHOHM dYacTsx BerHeKaMCKOI‘O MCECTOPOXIACHUA, HO U CHHKIIMHAJIbHBIC
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nporuObl. B pe3ynbTare pacTBOpeHHsS KaMEHHOW M KaJTHHO-MarHUEBBIX
coJieil BAONbh aHTUKIMHAJIEH 00pa30BajIiCh OOMIMPHBIE MYJIbIBI OCEIAHUS.
AHaNoruuHeie MyJbIbl B cpenHei u FO’KHOU 4acTAX
BepxHekaMcKkoro MecTopoxaeHus HUMEIOT MEHBIIIUE pasmepsl u
OTMEYAIOTCS JIUIIb HA BEPXYIIKaX MOTHATHI.

Cormmacio B. U. Kommauny [82], mo Mepe pacTBOpPEHHS COJICH,
coaepxamux Menee 5% HepacTBOPUMBIX KOMIIOHEHTOB, MEPEKPHIBAIOILINE
MX TOPOJbI MPOCEAAIOT M HAa UX IOBEPXHOCTH 00pa3yroTcs MoHmwkeHus. Ha
cBojge IlOTBIMKOBCKOW OpaxHaHTHKIMHAIA MYyJbJa OCCIaHUS HMMEET
ryouny  okomo 40M, TpUYeM  HANOJOBMHY OHA  BBINOJIHEHA
YeTBEPTUYHBIMH IIECKAaMU W TIWHAMH. Takas e BEIIMYMHA OCEIaHus
ycTaHOBJICHa B cBoJax  UyBamieBCKOW  OpaxMaHTHKIUHATM |
XopromuHcKoro moxHATusa. Popma W pasMepsl MyJbJ 3aBHCAT Kak OT
pa3MepoB OpaxWaHTHUKJIVHAJICH W CKOPOCTH WX MOTHATHS, TaK U OT
OPUEHTUPOBKU THIPOrpad)uuecKord CETH OTHOCHUTEIIHO TEKTOHHYECKHX
CTPYKTYD.

K Mynpmam ocemaHusi MpUypoOYeHBI TTOBEPXHOCTHBIE BOAOTOKH. Ilpm
COBMAJICHUU UX OPHEHTUPOBKHU C JUTMHHON OCHIO MOAHATHS (OPMUPYIOTCS
KOPBITOOOpa3HbIC MOHMKEHHS C JIOBOJIBHO POBHBIM M IOJIOTUM JHOM. B
KpOBJIE COJISTHBIX OTJIIOXKEHUN HaOItogaeTcs xenob0o0pa3Hoe OHMKEHNE,
paBHOe [uMHE MyJdbAbl. Ha ywacTkax, TIle BOJOTOK TiepeceKaeT
OpaxMaHTHUKIIMHAIb, 00pa3yloTCs MYJbIbl OKpPYIIIOH (hOpMBI, a B KPOBIE
conu pukcupyeTcst OIM3KOe K TOPH30HTATILHOMY COJISTHOE 3€pKalio.

I'myOuHa pacpocTpaHeHHS COJISTHOTO KapCcTa 3aBUCHUT TaKXKe OT COCTaBa
KapcTyromuxcsi mopod. Ilpu coBMecTHOM pacTBOpeHHH JABYX M 0Ooliee
coneit (NaCl, KClI u MgCl,) momMumo TemiepaTypbl M JaBICHHS
peliaroiee 3HAYCHUE HUMEET YMEHBIICHHE pPAaCTBOPUMOCTHA COJNH B
NPUCYTCTBUU JPYro CoNM, coiepikamied oOummii noH c mepBoid. Ilpu
moBeIeHnn B pactBope copepskanus MJCl, xonnenrpanus KCl u NaCl
PE3KO CHHMKAETCS.

B toxHoit yactn ConukaMCKOlN Jlenpeccud B OOJNBIIMHCTBE CIydacB
COJISTHOM KapcT MPOSIBISETCA TOJBKO JO KPOBIM HIKHEH MPOAYKTHBHOU
Maykud. YKa3zaHHbIA Tropu3oHT B UysameBckoil, IloThIMKOBCKOH U
XOpIOIIMHCKON ~ CTPYKTYpax BCKPHIT Ha  pa3HBIX OTMETKaxX W,
COOTBETCTBEHHO, COJITHOE 3€PKaj0 PACIONIOKEHO Ha Pa3iIMYHBIX BBICOTAX.
3T0, BUANMO, CBS3aHO C TEM, YTO BEPXHsS MPOAYKTHBHAS TadKa CIIOKEHA
0oJiee pacTBOPUMBIMH MTOPOJIaMU 110 CPABHEHHUIO ¢ HWKHEH. B pesynbraTe
€€ PacTBOPEHHUsl arpecCHUBHOCTb PAacTBOpa M HMHTEHCHBHOCTBH Ipolecca
PacCTBOPCHMsI CHUJIBBMHMTOBOW IIOPOJBI CHIDKAIOTCA. BOMU3M COJSHOTO

96



3epkana 00pa3yroTcs BTOPUYHBIC CHIIBBHHUTHI IO KAPHAJUIUTOBOW MOPOJIE.
OHU BCKpBITHI B 30HaX Kapcra B XOPIOIMHUHCKOW u UYyBameBcKoit
CTpyKTypaX. TakuM o00pa3oM, YMEHBIICHHE arpecCUBHOCTH pacTBOpa
0 Mepe HAKOIUICHHSI B HEM COJICH ONpe/eIseT TIyOnHY BBIIIECIaunBaHUS
COJIIHOH TOJIIIIH.

Kapct B  BepxHEKkaMCKOM  MECTOPOXJEHHUU  COIMPOBOXKAACTCS
oOpa3oBaHMEM Ha COJSHOM 3€pKajie¢  TJIUHHCTO-THIICOBBIX  IIUISII
MOIITHOCTEIO 0 3 M. BrimenaunBanuwe cojell, aKTUBU3UPOBAHHOE
TEXHOTEHHOM JIeATENIbHOCThI0, MOXKET MPUBECTH K KaTacTpohUIECKUM
nocnencteusm. [Ipumepom saBnsercst bepesHuKOBCKUil MpoBai, BO3HUKIIUI
B utojie 1986 r. [6].

IIpyu x034MCTBEHHOM OCBOEHWH IUIOIIAJIEH pa3BUTHUSA COJISTHOTO Kapcra
HEO0OXOJMMO YYUTHIBATH BO3MOXHOCTh €r0 aKTHBH3AlUW IO/ BIIASHUEM
TEXHOTE€HHBIX BO3JICUCTBUIL.

KAPCTOBBIE PAMOHBI IOPIO3AHO-CBLJIBUHCKOM
JENPECCHUU NNPEJYPAJBCKOI'O TIPOIT'BA

Ieonornveckue ycaoBuss pa3sBuTUsi Kapcra. Ha teppuropuu
[lepmckoii 001acTH HAXOMUTCS ceBepHas 4acTh Jenpeccuu. KapOoHaTHbie
OTIIOKEHUSI apTUHCKOIO sipyca W (PHITUIIIOBCKOTO TOPH30HTa KYHT'YPCKOTO
sapyca, Cllaralonife CBOJOBYIO 4YacTh Y (QUMCKOTO Bajla, TIOTPYXKalOTCS B
cropony [lIpenypansckoro mporuba, ¢anmuaibHO 3aMelasch KapOOHATHO-
TEPPUTCHHBIMA U TEPPUTEH HBIMHU mopoaamu. [lo Mepe morpyxkeHus Ha
BOCTOYHOM KpPBIJIC Bajla OHHU ICPCKPBIBAIOTCA KYHI'YPCKHUM SApPYCOM —
MOMOBCKOM CBUTON [I0JJOMUTOB, TJMHHUCTBIX W3BECTHSIKOB, MEprenei,
aJIeBPOJIUTOB, TJWMH, aHTHAPUTOB M THIICOB C JIMH3aMHU KaMEHHOHN COJIH,
MPOCIIOSAMH MECYaHUKOB, KOTOpas B oceBor dacTu FOpro3aHo-ChUTBHHCKOM
Jenpeccud (hanuanbHO MEPEeXOANUT B KOIIeNeBCKylo cBUTY. OHa ciokeHa
MeCYaHWKAMH, COIEPKAIUMHI MECTaMH JIMH3BI KOHTJIOMEPATOB, TIMHAMH,
AQHTUJPUTAMH C JIMH3aMHA KAaMEHHOH COJH M TPOIUIACTKAM.H H3BECTHIKOB H
Mmepreneit (puc. 36).

Ha BocTtounoM OopTy mporuba Ha MOBEPXHOCTh BBIXOJUT JICKCKAast CBUTA
(pUIUTIIOBCKUI TOPU30HT KYHTYPCKOTO sIpyca), CIOKEHHasi B OCHOBAaHUH
MaYKOW AaHTHJAPUTA, BBIIIC — NECUAHUKAMH, MECTaMU — C  JIMH3aMHU
KOHTJIOMEpaTa, aJeBpOJIMTaMH, aprujUTUTaMu, MepreneM. Ele BocTouHee
pachpocTpaHeHbl MPENMYIIECTBEHHO TEePPUTEHHBIE TOPOJBI APTHHCKOTO
spyca (puc. 46). YeTBepTHYHBIC 3TIOBHAIILHO-TIETIOBUAILHEIC,
QJUTIOBUAJIBHBIE, 03€PHO-OOJIOTHBIE OTJIOXKEHUSI Pa3BUTHI IMOBCEMECTHO,
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HEOTCHOBBIC K€ COXpaHWIHCh QparmMeHTamu. Jlempeccus ocioKHEHa
CpPEAHMMH U MEJIKMMHU CTPYKTypamy, HauOojiee KPYHHOM M3 KOTOpBIX
apnsiercs: Tymymbaccko-TucoBckuit Bail.

I'uaporeosornyeckne yciaouss. K 30He akTuBHOrO BOJOOOMEHA
IPUYPOUYEHbl T'PYHTOBbIE BOJbBl  Q/UIIOBHAIBHBIX U JJIIOBHAJIBHO-
JIeNIIOBUANIBHBIX OTJIOKEHUH, TPELIMHHO-TPYHTOBBIE, TPEIIMHHO-IUIACTOBbIE
1 KapCTOBBbIE BOJBI KYHT'YPCKOTO TEPPUTE€HHOrO0 KOMIUIEKca. BogoHOCHBI
MEeCYaHWKH, MEPreiy, W3BECTHAKH, JIMH3BI THIICA, KOHIJIOMEPATOB,
KOHIJIOMeparo-Opekunii. BomoynopamMu — sBISIOTCS TJIUHBI, MeECTaMH
HETpeuIMHoBaTeie mecyanukd [33]. BomooOWIbHOCTE — Ompenensercs
CTENEHBIO TPEIIMHOBATOCTH MOPOJ M 3aKapCTOBAHHOCTH COJEPKAIINXCS B
HUX JuH3 runca. Kpymaeie ponauku (1o 50 11/c) mpuypodYeHbl K KOHTAKTY
Mepresiei ¢ u3BecTHsAKaMu u Turicamu. HambGompmue neduthi, Oomee 100
J/c, UMEIOT MCTOYHHMKH W3 KOHIJIOMEpPATOB M KOHIJIOMEpaTo-Opekunii (B
c. beikoBo, . Komopymku wu gap.). Otmedaercss MNpHYypOYEHHOCTH
BOJIOOOHMIIBHBIX IOPOJ K TPEIIMHOBATHIM  30HAM, CBS3aHHBIM C
(bopMHpOBaHHEM  CONSHBIX  CTPYKTYp, Hampumep, TymymbOaccko-
Tucosckoro Bana. [Io 3TMM 30HaM NMPOUCXOJUT MOABEM COJIOHOBATHIX H
COJIEHBIX BOJ U3 HWKHHUX TOPU30HTOB, COJEPXKAIIUX THIIC U COJIb.

KapcroBble Boabl (popMHUpYIOTCS B TPELIMHOBATHIX THUIICAX WIM Ha
KOHTaKTE€ THUIICOB U COJIEH C HEKapCTYIOLIMMUCS MOPOJaMH. X UMHYECKUN
COCTaB  TMOJ3EMHBIX  BOJ  M3MeHseTcs oT  mnpecHeix (0,5 r/m)
THIPOKapOOHATHO-KAIBIUEBBIX JIO COJOHOBATHIX CYIb(aTHO-KAIBIUEBBIX
(mo 3 1/m) B MecTax pa3BUTHUSI THUIICOB U COJIEHBIX XJIOPUAHO-HATPHEBBIX
MpY HAJIMYUU B pa3pe3e Coyeil.

KapcroBble  siBJeHwmsl. Teppuropus Opro3ano-CruiBHHCKON
JeTIpeccuyl 3aKapcToBaHa HepaBHOMepHO. Hambonee MHTEHCHBHO KapceT
MPOSIBJIIETCS. B CBOAAX U HAa KpbUIbsiX TymymOaccko-TucoBckoro Bana, B
MECTax BbIXOJAa HA IIOBEPXHOCTh MM HEIIyOOKOro 3ajeraHus
MOHOKJIMHAJIBHBIX TIACTOB THIICA W HA THUIICOBBIX ocTaHlax. [Ipeobnamaer
3aKpBITBI THI THUIICOBOTO M COJISIHOTO KapcTa, HO BCTpedaeTcs Takke
MOJIPNMIOBUANIBHBIN, 3aJIEPHOBAaHHBIA M, B MEHBIIEH CTENeHH, TOJbII
TUIICOBBIH, a TaKKe KJIACTOKAPCT KOHIJIOMEPATOB, KOHIJIOMEPaTO-OpeKynii
Ha wm3BecTkoBoM [163, 171] W mecYaHHKOB — Ha M3BECTKOBOM |
HM3BECTKOBO-TUIICOBOM IeMeHTe [79].

Kapct paifona wu3ywancs B CBA3M C  TEOJOTMYECKUMH U
THIPOTe0JOrMUecKUMHU HccienoBanuaMu [75, 76, 78, 79, 163, 164, 171].
Emy nmocBsimens! cnenuansHbie padotsl [2, 83, 119, 175]. Ha Tepputopun
IOpro3ano-CbUIBUHCKOW JieTIpecCUd HaMEe4aeTcs HECKOJBKO KapCTOBBIX
paiioHoB ¥ y4yacTkoB [41, 113, 119].
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OcuHueBcKHil paiioH 3aKPHITOr0 COJSTHOIO H TMIICOBOT0 KAapeTa

Paiion mpuypouen k cBoxy Tymymbaccko-THCOBCKOro Bajia, KOTOPBIi
OTIIMYAETCS IOBBIIIEHHBIM IIOJIOKEHHEM IOIOIIBEI KYHTYPCKOTO spyca
(puc. 11, 29). B 30Hax MOBBINICHHON TPEIIUHOBATOCTH KAPCTYIOTCS JINH3bI
TUICA W CONH, 3aeralolue Cpeau HEKapCTYIOIIHUXCS OTIOXKEHHM.
KapcToBbie BOpOHKHM, MpOBajbl, KOTIOBHHBI MPOCIEKHUBAIOTCS ITOYTH
CIUIOIIHOM TMOJI0OCOM OT 1. ACOBO Ha IOor uepe3 JepeBHU [lmoTHMKOBE,
OcunieBo, MBankoBo, Tuc. ITnotankoBcko-CocHoBckasgs 1 OCHHIIEBCKAS
OOJIOTHUCTBIE AETIPECCMM HMMEIOT AuaMeTp 5—7 KM. BopoHku mectamu
3aI0JHEHBl BOJOM M NPEBpPAaTWIIMCh B 03epa. B JojMHAX pEK BBITEKAOT
COJIOHOBaThlE HMCTOYHMKH. Pasrpy3ska COJEHBIX  XJIOPUIHBIX  BOJ
AKTUBU3HPYET KapcT THIICOB.

A4uTCKMI paliOH TMIICOBOI0 KAPCTa M KJIACTOKAPCTa

OxxHee OcHHIIEBCKOTO KapCTOBOTO paiiOHa, B OCHOBHOM 3a TpefesiaMu
[lepmckoii 00macTi, pacnoioX)eH AYUTCKHI pailoH 3aKPBITOTO THIICOBOTO
kKapcta u kiactokapcta [162]. Ckmonsl nonausbl p. Ceipel, 1o Oeperam
KOTOpOi 00HaKar0TCsI KOHTJIOMEPAThl C U3BECTKOBBIM [IEMEHTOM, MOKPBITHI
3aJIEPHOBAaHHBIMHA CYXHMH BOpOHKaMd. PONHWKH, BBITEKAIONINE Ha IOTO-
BOCTOYHOM okpauHe 1. Konopymiku B gonuse p. Chipsl, UMEIOT A¢OUT 17 1
60 11/c, a ncTouHuK B 1. beikoBo — okoio 180 ii/c.

KOpI[OHCKHH pai’mn NPEeUMYIIECTBCHHO 3AKPbBITOI'0 TNICOBOI0 KapcCTa

Paiion pacrnonokeH B OacceitHe p. MoyieOku BOnm3u moc. Kopmaon
(puc. 29). Tlopoap! 3aneraroT MOHOKIMHANBHO (yron mnageHus 1—3°).
AHTHIIPUTHI MOIITHOCTBIO 20 M BCKPBITH CKBOXUHOU y 1. JIek Ha rimyOuHe
130 M mon mecyaHO-TTMHUCTHIME MTopoJamMu. B okpectHOCTSIX Toc. Kopaon
OHH 3aJIeTaloT BOJIM3H MOBEPXHOCTH.
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Puc. 46. T'eonornueckue yciaoBus Kapcroodpasosari B FOpro3ano-Chul BUHCKOI
nenpeccud (110 AaHHBIM CBUIBHHCKON THIPOTEOJI0OTHIECKON TapTHH)

3amamHee  MOCENKa  KapCTOBBIC  BOPOHKH,  TPEUMYIICCTBECHHO
KOHyCcOOOpa3Hble ¢ momepedyHukoM 10 S5S0M u TiayOumHOH g0 15 M,
00pa3yIoT CILIONIHYIO mojiocy. B Hambomnee KpymHBIX M3 HUX OOHaKaeTcs
rutc. [lo cBemenusaM MecTHBIX xuTene, B 1900 r. Bo3auk mposait [38].

KapcroBble yuacTku

CeBepnee Ocunueckoro u KopmoHCkoro KapcToBbIX paiioOHOB
KapCTCIPOSIBICHUS] HE KMMEIOT CIUIOIIHOTO Pa3BUTHUS. 31€Ch HaME4aeTcs
HECKOJIbKO KapCTOBBIX YYacTKOB: 1 — Mexaypeube bapaer u Taza, 2 —
BepXxoBbs p. AcoBku (puc. 11), 3 — Gacceiin p. Bapasl B OKpeCTHOCTSX
noc. MmaTHeeHo, 4 — Omnoknnckui, 5 — okpecTHOCTH  T. YUycoBoro
(puc. 55).

Ha Bocrounom Oopty Ilpemypanbckoro mnporuda pacroioKeHbI
TUIICOBBIE  OCTaHIBI BhICOTOW He Oomee 120 M, sBisroImecs
MECTOPOKIAECHUAMU THUIICa: CenumrHIHCKOE, YepHopeueHCKoe,
Onokunckoe, Yycosckoe, JlioOumoBckoe. OHH  HPHYPOUYEHBI K
AQHTUJPUTOBOM TIAaYKe JIEKCKOW CBUTHl ((DUIMMIIOBCKANA  TOPU3OHT
KYHTYPCKOTO sipyca).

Memepsi. [Tog3zemubie KapcToBbIE (GOPMBI MPECTABICHBI MOJOCTSIMH,
3aKapCTOBAaHHBIMU TpPEIIMHAMHM, IIEHIEpaMH B THIICOBBIX OcCTaHIax. Ha
OnNOKMHCKOM KapCTOBOM YYacTKE OMMCAHBI TPU TEIIEPHI: Telepa-HHuIla,
Manas Onoxunckas u bonbmas OmnokuHckas [2]. bonbmas OmokuHCKast
memepa pacrnojoxeHa B TuncoBoi rope Omnoke Ha TpaBoM Oepery
p. BuneBel B 15 kM Kk ceBepy ot r. UycoBoro.
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Omna obOnapyxxeHa B 1956 r. reomoramu IlepMckoro ¢uinmana MHCTHTYTa
l'unpoTpanckapbep npu pasBenke ONOKMHCKOIO MECTOPOXKICHMS THIICA.
[lemepa mpencraBnser coboii momzemMHoe pyciio p. Omoku, ucdesaromei
IpY BXOJIE B 30HY pa3BUTHs TUICOB (puc. 47). B mecte moriomeHus peku

IIPOHUKHYTH B IOA3EMHBIC XOAbI HEBO3MOKHO.
' ¢
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Puc. 47. Tlemepa bonpmas OnokuHCKas: 1— CTEHBI, CIOKEHHBIC TUICOM; 2 —

ApTUIUIHT, 3 — TJILIOOBEIC OTIIOXKEHHUS, 4 — BOAOTOK, 5 — nuHuM paspesa [2]

Bxon B Hee pacnonokeH Ha CKJIOHE KapCTOBOW KOTJIIOBUHEI B 70 M K IOTO-
BOCTOKY OT M€CTa TOTJIOMICHUS M Ha 15 M BBIle AHA KOTIIOBHHEI. Y3KOE
OTBEPCTHE HAJl TIILIOOBO-3EMIIMCTON OCHINIBIO BeAeT B TpoT (mmuHa 20 M,
BBICOTa 15 M), O THY KOTOPOTO Te€YeT peka. BHU3 u BBEpX 1O TEYECHHUIO OT
LEHTPAJIbHOTO TPOTa TAHETCS Tajepes C IUIOCKHIM TIOTOJIKOM, II0
HampaBJieHUIO BBEpX OHa pasnBamBaeTcs. OCHOBHOW TOHHENb, II0
KOTOpOMY Te4eT OOoJbIlasi 4acTh BOXBI, UMeeT JUuHY 41 M, mupuny 2—
3™, Beicory 0,5M. Tanepes, yxonsmas BHHU3 10 TEUYEHHIO,
XapakTepu3yeTcs 0oyiee KpyIHbIMU pa3MepaMy U 3aKaHUYUBACTCS 3aBAJIOM.
B nentpanbHOil yacti U Ha BocTouHOM O0pTy HOprozaHo-ChuIBHHCKOM
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JIETPECCUH TIAyOMHAa pa3BUTHS KapcTa KOHTPOJIHMPYETCS JHUTOJIOTHEH W
TeKTOHUKOW.  HecmoTps  Ha ~ HE3HAUHMTENBHYIO  IOBEPXHOCTHYIO
3aKapCTOBAaHHOCTh, BO3MOXHO BO3HHKHOBCHHE TIPOBAIBHBIX (OpM B
pe3yibTaTe pacCTBOPEHUSI TUIICOB, 3AJIETAIONINX CPEIU TEPPUTCHHBIX MTOPOJI.

KAPCTOBBIE PAVIOHBI 3%HAI[HO-YPAJII>CKOI‘/’I
CKJIIAJYATOM 30HBbI

I'eosioro-ruaporeosoruyeckue ycJa0BHsl pa3sBUTUSI KapcTa.

VYpan npuHaANeKUT K OOIIMPHOMY MOSCY Maie030MCKOM CKIaI4aToCTH.
Jns  Hero  xapakTepHbl ~ JHMHEWHBIE  CKJIaAUaThle  CHUCTEMBI  C
BbIJICPKAHHBIM MEPHIMOHAIBHBIM [IPOCTUPAHUEM OCHOBHBIX CTPYKTYPHBIX
aneMeHToB.  JluTomoro-crpaturpaguueckue  yCIOBHS  OTIMYAIOTCA
MIOCTOSTHCTBOM I10 NMPOCTUPAHUIO CKIaa4yaThIX CUCTEM M M3MEHUYHMBOCTHIO B
IIMPOTHOM HampaBieHnu. KpynHble aHTUKIMHAIBHBIE U CHHKJIMHAJIHHBIE
CKJIaJIKM OCIJIOKHEHBI HAJIBUTAMH M B30pOocaMy OOBIYHO MEPHUAMOHAIBEHOTO
npoctupanus (puc. 48, 49).

Bo BHemHe#l cknaggyaroil 30He Ypana 3aKapcTOBaHbl KapOOHATHBIE
Mopoabl (M3BECTHSKU, JOJOMHTHI, TOJTOMUTH3UPOBAHHBIE W3BECTHSIKH) OT
CpeAHEro NEBOHA [0 HIKHEH IepMH, B MEHbBLICH CTelneHd — Oojee
npeBHHE, oO0mei MomHocThio mpesbimatomue 2000 M. Hekapceryrommecs
BOJIOYTIOPHBIE TEPPUTECHHBIE OTIOXKEHUS (TJTMHUCTBIE CIAHIIbI, apTUILTUTEHI,
aJeBPOJIUTHI, MEpreid, MEeCYaHWKH, MECTaMU — C TPOCIOSMHU  YIJIsA)
NPEACTABICHbl NAuKOM HIKHEH YacTH MOCKOBCKOIO sipyca CpegHEro
kapOoOHa, YrJICHOCHON CBHTOW B OCHOBAaHUM BHM3EHCKOTO spyca HHKHETO
KapOOHa M TaKATWHCKOW CBHTOW CPEIHETO JCBOHA. DTH BOJOYIOPHI JAETST
MaJICO30MCKUI  KapOOHATHBI  KOMIUIEKC Ha TpH  KapOOHaTHBIE
00BoTHEHHBIC TOIIIH [33].

Bepxnsas kapOonaTHas OOBOJHEHHasl TONIA OXBAaTHIBAET OTIIOKEHUS
BEpXHEro kapOoHa — apTuHCKOro sipyca HmxHed Ilepmu. Bomoymopom
SBJISIFOTCS  KapOOHATHBIE IOPOJBI HIDKHEM YacTH MOCKOBCKOTO sipyca
(cpennuii kKapOoH).
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Puc. 48. Cpennesumiepckuii (CB) n Bepxnesumepckuii (BB) kapcroBbie
paiioHbI
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B ©Oacceiine p. UycoBoil pa3BuTa TONBKO HWXKHAS 4YacThb BOJOHOCHOM
TOJIIIH, TPEICTABICHHAs WM3BECTHAKAME CPEIHET0 W BEpPXHEro KapOoHa;
HIKHETIEPMCKHUE KapOOHATHBIE 00pa30BaHus 3aMEIIAI0TCS TePPUTSHHBIMHU.

BonoBMmemaromuMy  mopoaMyu  BEepXHEW — KapOOHATHOW  TOJIU
SIBIISIIOTCA M3BECTHSKH, JOJIOMHUTBHI M JOJIOMUTH3UPOBAHHBIE W3BECTHSKH,
JIOBOJBHO  CHJIBHO  3akapcroBaHHble.  Hambomee  BOmOOOWIBHBI
TPEUIMHOBATHIE 3aKAPCTOBAHHBIE JIMHEHHO BBITSIHYThIE 30HBL. KapcToBbie
BOJABI 00pa3ylOT, Kak TIPaBWIO, CAWHBIA BOJOHOCHBIA TOPHU3OHT,
3anmeraromuii Ha TayomHe ot 0 go 120 M. Ha mMexmypedpsix ypoBEeHB
KapCTOBBIX BOJI YACTO HAXOAUTCS HUXKE PYCEN MPUTOKOB ITIABHBIX PEK, UTO
CO3/1aeT YCJIOBUS ISl TIOTJIOMICHNS TIOBEPXHOCTHOTO CTOKA U 00pa3oBaHUS
CyX0J10JI0B, TakuXx kak Hwk. ManbiieBka, Onanennas, Cyxas Ao, Cyxoit
Kuzen wu gp. PasrpyxkawTtcs mnoa3eMHble BOJObl HEPEOKO B  YCThIX
CYXO0J0JIOB, Ha KOHTAKT€ KapCTYIOUIUXCSI MOPOJ] C MEHEE KapCTYIOLIUMUCH.

AKTHUBHBIC KapCTOBBIC IPOIIECCH COMPOBOXKIAIOTCS MCUYE3HOBEHUEM H
0ojee KpYHHBIX pEK B KapCTOBBIX HoJocTAX (MoyiMbic, YibBHY,
Bon. Kymsim). TlogzeMHbIe BOJOTOKM BHOBb MOSIBIISIIOTCS. HA TIOBEPXHOCTH
B BHJE MOIIHBEIX pOJAHMKOB ¢ pacxomoM g0 1,0 M%c (pommmk y
11oc. BBIHBIPOK).

Cpennsis kapOoHaTHasi OOBOJHECHHAs TOJIIA BKIIIOYACT H3BECTHSKH,
JIOJIOMHUTBI, JOJIOMUTH3UPOBAHHBIE M3BECTHIKH BU3EHCKOTO-OAIIKHMPCKOTO
SIPYCOB HMKHETO M CPeIHEro KapOoHa. BomoymopHOW MOMOIIBOM Ciy»KaT
YITICHOCHBIE OTJIOXKEHHS HI)KHET0 KapOoHa, a KpOBJIEW — TIMHHUCTO-
KapOOHaTHasl  Iayka MOCKOBCKOTO  sipyca.  BOIOHOCHOCTH  TOMNIIU
HepaBHOMepHA. OHa 3aBHCHUT OT YCJIOBHH €€ 3aJleTaHus, CTCICHH
TPENTMHOBATOCTH U 3aKaPCTOBAHHOCTHU. B siApax M KPhUIbSIX aHTHKJIMHAJICH
MOpOAbl  BBIBEIEHBI HAa  IMOBEPXHOCTh, 4YTO  CHOCOOCTBYET WX
3aKapCTOBBIBAHUIO. B CHHKIMHANSAX, TI€ OHU MOKPBITHl TJIHHHUCTO-
KapOOHATHOW MAa4KOW, WHTCHCHBHOCTH BOJOOOMEHA W Pa3BUTHs Kapcra
CHUKAETCsl.

B OTKpBITBIX CTpYKTypax MOA3EMHBIE BOABI UMEIOT €IUHBIA YPOBEHb, C
IyOMHOM 110 MEpe YMEHBIIICHUS TPEIIMHOBATOCTH M 3aKapCTOBAHHOCTHU
BOJIOTIPOBOISIININE KaHATBI 000cobmstoress. HabmomaeTcss 9acTHUHOE WITH
MOJTHOE TIOTJIONIEHHE pEYHOTO CTOKa Ha OJHUX YYacTKax MW ero
pasrpy3ka — Ha Jpyrux. KpyrHble UCTOYHUKH BBIXOJST B JIOJIMHAX PEK
SAiBe1, Yanssel, KoiiBel, UycoBoiil. B oTAeNbHBIX JTOKAaTBHBIX BOJOHOCHBIX
30HaX JeOUTHI POAHUKOB JOCTUTAIOT 2—3 M.

Benmuka pons KapcTOBBIX BOJ B OOBOJHEHWM YTOJBHBIX IIIAXT
Kwuzenosckoro 6acceitna. B 30He JIyHBEBCKOTO HAABHUTA, IPCHHUPYIOIIETO
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BOJBI CpeAHEH M BEepXHEH KapOOHATHOW TOJIIM, IPUTOKH BOJBI B OAHY U3
maxT cocrasisum 1500—2800 m*/c [33].

Hwxnss xapOoHaTHass OOBOJHEHHAs! TONIIA BKJIIOYAET TYpP HEHCKHUM
Apyc HIDKHEro KapOoHa, BEpXHHUH M cpeaHui AeBOH. BomoymopHoii
KpOBJIEH CIy)KMT YIJICHOCHAsl CBUTa HIDKHEro KapOOHa, a BOJOYIOPHOH
MOJOIIBOM — TAKaTUHCKAas CBUTA IIECYAHUKOB, APTWIUINTOB M CIIAHLEB
CpeAHero JeBoHa. B Tomie BBLACTAIOT ABa TUNA pa3pe3a: KapOOHATHBIMH,
pacnpoctpaHensbiii B Koxknmo-Buinepckoit cTpykrype, u KapOOHAaTHO-
TEpPUTCHHBIN, XapakTepHbId 1  S3pBHUHCKO-UYCOBCKOH CTPYKTYpBHI,
ocobenHo 1151 Kuzenosckoro paiioHa.

B paifoHax ¢ kapOOHaTHBIM THUIIOM pa3pe3a MHTEHCHBHAS LUPKYJISLHS
BOJ MpUypoUeHa K Y3KMM JIMHEHHBIM 30HaM, TEKTOHHUYECKHM pazjioMaM
WIM KOHTAaKTaM IIOpoJ pa3HOro coctaBa. KapcroBele ¢GopMbl 31ech
BCTpevaloTcsi Ha TayouHe a0 250 M. Mexny OOBOIHEHHBIMH 30HAMH
pacrnofararoTcs 0JI0KH ¢ MaJIoH BOJIOOT/IAYEH. [Tornoienue
MOBEPXHOCTHOTO CTOKa B  3aKapCTOBAHHBIX 30HaX MPHUBOAUT K
oOpazoBanuio cyxononoB (p. llaiitanka, I'myxoBckuii B Oacceiine
p. UycoBoii).

KapOoHaTHO-TeppUreHHBINH THI pa3pe3a OTJIMYACTCS JIMTOJOTHYECKOH
Pa3HOPOJHOCTBIO,  HEBBIIEP)KAHHOCTBIO  BOJOCOAEPXKAIUX  IMOPOJ,
HEOOJIBIION BOJIOHOCHOCTBIO, MaJIbIMU AEOMTaMHU POJHUKOB.

B kapOOHATHBIX TOJIIIAX 30HBI AKTUBHOTO BOJOOOMEHa KapCTOBBIC
BOJBI MMEIOT THAPOKapOOHATHO-KaJIbIIMEBBIH COCTAB M MHUHEPAIH3ALUIO
00braHO He Oonee 0,5 1/m. B mectax cOpoca MIAXTHBIX BOJ W BIUSHUS
IIAXTHBIX OTBAJIOB OTMEYAETCs 3arps3HEHHE MOA3EMHBIX BOJ Cylb(paraMu,
HKEJIe30M U IPYTHUMH 3JIEMEHTaMHU.

B 3anagno-Ypanbckoil, ckiaaayaToil 30He HaMedaeTcs TPU KapCTOBBIX
palioHa, TPaHALBl MEXKY KOTOPBIMH IIPOBOASATCS YCIOBHO.

CpenHeBuiepckuii paiion KapoOHATHOTO KapcTa

Paiion 3aHuMaeT OOIIMPHYIO TEPPUTOPUIO OT CEBEPHOW TPAHMIIBI
obnactu 1o Mexxaypeubst Bumepsr u S3bBBl (puc. 48). B nmuteparypHbIx
HCTOYHUKAX OH ocBelleH Mano. Haumbomee 3akapcTOBaHBI MU3BECTHSKU U
JOJIOMUTHI JIEBOHA, HIDKHETo (BU3CHCKHI SIpyc) W CpeaHero KapOoHa,
B MCHBLICH  CTemeHH — Oojlee  JApPEeBHHE  OTIOXKEHUs.  BopoHkw,
HCYE3aI0IINe PEKH, CYXOAOJNbI, MEIMIEPhl, POOHUKH TATOTEIOT K JOJIMHAM
pek. Ilpumepom wucuesarorieii pexku sABisercs Bas, mnpaBblii NPUTOK
Bumepsl. OHa TepsieTcs BbIIIE yCTbSd W, MPOHAS TMOA3EMHBIM ITyTEM,
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BBIXOJUT Ha MOBCPXHOCTb Y IMOAHOXbSA IMMPOTUBOIIOJIOXHOIO, JICBOIO,

Oepera.
. Husenoecekag
AHTUKNNHAND

FOPENLREKAS
ANTHHANHEANS
T

s R v P E
Puc. 49. YcnoBus 3aneranus KapcTyroIuxcsa NOPoJ B CKJIAAUaToON 30He Ypana:

1 — xapOoHaTHblE IMOpPOJBI, 2 — TEPPUIEHHBIE TOPOJABI, 3 — pa3pbIBHBIC
HapyIIeHHs

JI. A. lllumanoBckuit u I'. A. ColukuHa [166] ONUCHIBAIOT KapcT
JOJIOMUTOB BEpXHEro IMpoTepo3osi B OacceitHe p. b. Komuum, nesoro
nputoka p. Bumepsl. B npeaenax KomumMmckol aHTHKINHAIA JAOJTOMUTHI
o0pa3yloT [Ba IMOJS; OJHO W3 HHUX, OTPAaHMYCHHOE TEPPUTECHHBIMHU
[OPOJIaMH, IPOCIIEKUBAETCA HA 000UX CKJIOHAX JOJIMHBI BEPXHETO TeUCHUs
p. b. Komuum. Iloazemusie Boibl THAPOKapOOHATHO-KATIBIIMEBOTO COCTABa
¢ MuHepanu3anueid MmeHee 0,4 T/1 BBIXOIAT Ha IIOBEPXHOCTh B BHUJIE
HUCXOASAIIUX POAHUKOB ¢ nebutom 0,3—0,8 5/c. 30HAa rOPU30HTAIBHON
LHUPKYJSUHA TIPEACTABISIET cOOOH JOBOJBFHO PAaBHOMEPHO OOBOJHEHHYIO
cucTeMy COOOMIAIOUIMXCSI TPEUIMH M MycTOT Ha ypoBHe p.b. Komumm.
[I1OTHOCTh ~ KOPPO3MOHHBIX  KOHYCOOOpaszHBIX W 4YalieoOpasHbIX
3aJIEpPHOBAHHBIX KapCTOBBIX BOPOHOK AMAMETPOM A0 12 M u riryOWHOHN 10
1,5 M coctasisier 6—7 Ha 1 kKM®.

Bropoe mose 100MUTOB Ha CKJIOHE JOJIMHBI CpeqHEro TeueHus p. b.
KosyuM ¢ 1ByX CTOpPOH OrpaHHYEHO BEepOOOpa3HO PpacXoAIIUMHCS
TEKTOHMYECKHMHU HapyUIEHHAMH, a C TpPETbel — TPaHCTPECCUBHO U C
Pa3MBIBOM 3aJIETaroledl TEpPUTreHHOMN TOMILEN opAoBUKa. bilok KomoMuUTOB
BBITSHYT BJOJb KOHTaKTa C TEPPUI'€HHBIMU BOJOYIOPHBIMU IIOPOJAMH
OpAOBHKA, KOTOPBIE OIPaHUYMBAIOT MOJI3EMHBIN CTOK K pEKe.
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VYibTpanpecHsle BOABl W3 TIIBIOOBBIX OCHIIEH TEPPUTCHHBIX IOPOJ
MOTJIOMIAIOTCS TPEUMHAMH M JIBUXKYTCS BJIOJHh KOHTAaKTa, BBIMIEIAYHBas
noioMHThL. [losie KapcTOBBIX BOPOHOK BBHITSHYTO BAOJIb KOHTAaKTa Y3KOH,
no 10 m, monocoii. BopoHku KOHycoOOpa3HbIE, YacTO — ¢ OOHaKECHUSMU
TIOJIOMUTOB M TIOHOpamH, nauaMmeTpoM mo0 34 M, TiaybmHOodt 10 7 M.
[InoTHOCTs BOpoHOK 30—40 Ha 1 kM. KapcToBBIC BOXBI BBIXOIST Ha
MOBEPXHOCTh B BHJIE BOCXOJALINX POJHUKOB, IPUYEM HEKOTOPBIE U3 HMX
umeror npeour Oonee 100 w/c  (IlpsHbIl  pydeit). MuHepamu3aus
Boabl MeHee 0,1 /11, ee cocTaB — rUAPOKapOOHATHO-KAIbIIUEBbII.

Memepsl. B paiione HacuutbiBaetcs 69 memep B KapOOHATHBIX
nopojax JAeBOHa, KapOoHa u mnepmu. HawmOomee KpyHmHBIMH H3 HHUX
aBisIIOTCsT Terepbl Epanka (Oomnee 500 m), S3pBunckas (300 m), YepHas
(190 m), Oprannas (120 m), Ilucanas-3 (100 M) u ITucanas-2 (95 m).
BonbmmHCTBO melmep npeacTaBisioT co00il BRIBOISIINE KaHANBI (MIIM UX
(parMeHThl) TOJ3EMHBIX MOTOKOB. BXOABI B HHX pacrojiararoTcs darie
BCET0 Ha CKJIOHAX PEYHBIX JOJUH, a TaKKe B BOPOHKAX.

B 1987 r. nuccnenosana fI3pBHHCKas meniepa, HaXoAAIascs Ha IPaBOM
Oepery p. S3bBEI, Ha 15 kKM ceBepo-BocTousiee moc. CeBepHbii Komanmm
[98]. BxomHOe OTBEepCTHE MIUPUHOW 8§ M M BBHICOTOM 1 M PacmoioKEeHO B
OCHOBaHUM CKaIbHOTO OOHakeHWs Ha 30 M BBINIE MEKEHHOTO YPOBHS
p. SA36BEI. OTYETITUBO BBIPAKEHBI JBE MOP(OIOTHIECKHAE YaCTU TEIIePHI:
npuBxonoBass u fanbHAA (puc. 50). IlpuBxogoBas 9acTh MpeACTaBISET
coboii ranepeto mmpuHOM 10—20 M, BBITSHYTYIO B CEBepO-3aMaJHOM
HampaBneHUH Ha 70 M mpu BbicoTe 2—3 M; €€ TOJ TOKPBIT TIUHOH,
objomMKamMu OOpYIIEHHBIX TOpPOJA H. HartekoB (Kopbl). B aByx mecrax
OOHapyXeHbl KOCTHBIC OCTaHKW MeIIepHbIX Measeaei. CBox ranepeu
HEPOBHBIA, CO CcJelaMd MHOTOYMCIICHHBIX MEIKHX OOpyIIeHWH, Ha
OTIIEIBHBIX €r0 Y4acTKax BCTPEYAIOTCS HEeOOINbIINE CTANIAKTUTHI W IIATHA
M3BECTKOBOTO TECTA.

V3kwmit (0,5 M) 11a3 B 3amagHON CTEHE Tajeper BeleT B NaJbHIOI YacTh
MemIepsl, WMEIONIYI0 IIeNeoOpa3Hblii BHUI C HECKOIBKUME HHU3KAMHU
3aNOBUIHBIMH pacmupeHusmu. lllupuHa y3koii raneper He TPEBBIIIACT

2 M, BbICOTa — 7/ M, a 3QJOBHJIHBIX PacIIUPEHUN — COOTBETCTBEHHO 10 M
2,5 M. 3akaHuuBaeTCs Meniepa HeMPOXOUMON IIEIIbIO.

KuzesioBckuii pailoH kKapOOHATHOr0 KapcTa
OH mpocTHpaeTcsi ¢ ceBepa, OT BEPXHEro TEYEHHUs p. 3Bl H

npaBoOepexHoro dacceiHa p. Bukanxu, Ha 10T, 10 MEXIY peubs Y ChbBHI U
BuiibBsl (puc. 51).
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Puc. 50. Ilemepa A3pBuncKas (o U. A. JlaBpoy)
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Puc, 51. Kuzenosckuii (K3) m Comukamckuii (Ci1) KapCTOBBIC PAOHBI
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Kapct m3yuaercss B CBA3M C TIeOJIOTMYECKMMH ChEMKaMH, Pa3BEAKOH WU
SKCIUTyaTaluen Kuzenosckoro KaMEHHOYT'OJIBHOT'O Oacceitna,
MNPOMBIIIJICHHBIM M TPaXIAHCKHUM CTpouTenbcTBOM. Haumnas c 30-x
IT. OSIBJIIIOTCS CIIEUUANbHbIE MyOJMUKAIMK [0 KapcTy, NpUHAJICKALIHe
A. A. Bacunweny, I1. C. lllemny, B. II. TebenpkoBy, A. A. CMHpPHOBY,
I1. B. 3abapunckomy u np. [47]. B nexabpe 1933 r. B Kusene Ha kapcToBOM
KOH(pepeHIMH OO0CYXKIaliuCch BONPOCH Pa3pabOTKH MECTOPOXKIACHHHA
KaMEHHBIX YTJIeH IOJ 3aKapCcTOBaHHBIMH mmoponamu. B 1934 r.Tam xe
Obula OpraHu3oBaHa YpalbCKas HAayYHO-HCCIIENOBATENLCKAs KapcToBas
craHiys. bonpmoid  BkIag B HCCIENOBAaHME — KapcTta  BHECIH
M. C. Kenbmanckuit, O.JL. Ditnop. B 1949—1951 rr. ocymecTBuser
ChEMKY KapcTta reomopdonoruueckuii otpsia [lepmckoro yauepcurera [9,
39, 59, 94, 96]. Psang paGoT TMOCBSAIIEH THIPOTEOJOTHMH KapcTa |
riayOouHHOMY Kapety [72—74, 134]. MHOro4ucineHHsl MyOIHKaIluy I10
crieneonoruu [122, 123, 131].

B ceBepHoli yactu Ku3enoBckoro paiioHa KapcT pa3BHT B OacceifHax
SitBel 1 A36BbI. [IpaBsiil pUTOK p. SNBEI — YIBBUY — € pacXofOM BOIBI
5m°/c Tepserca Hmke ycThs p. Cyxoil. Boma ¢ IIymMoM moriomaercs
TPEITMHON B BU3CHCKUX M3BeCcTHsIKaX. CyXood mpoTaruBaercs Ha 15 kM u
COBIIA/Ia€T C BBIXOJOM Ha MOBEPXHOCTh M3BECTHIKOB BEPXHEr0 KapOoHa U
HIWKHEHW mnepmMu. B cyxomonme wam  He  Jgoxoad 10 HETO
HCYE3al0T MHOTOYHCIICHHBIE IPUTOKU D. YIbBUY. [IOCTOSHHBIN BOJOTOK
HOSABISIETCS. B IIOJIOCE Pa3BUTHUSA M3BECTHSIKOB CpEJHEro KapOoHa.
KapcToBble cyxonomsl, Mcue3arolue BOJOTOKH, MOHOPBI M KapCTOBBIE
pPOIHUKHM BCTpeuaroTcss B jgoiuHax pek Kamm, SiiBbl, Unkmana. JleBblid
NpUTOK  P. SI36BBI — Monmbic — BONIM3K  ycThsi p. Manass CoIpbs  Ha
npoTsokeHnd 400 M Mc4e3aeT B TPEIIMHAX CKAaJbHOTO OOHAKEHUS H
MOSIBJIAETCS HA TIOBEPXHOCTH Uepe3 6 KM.

Ha neBoGepexne p. CeB. Komunm, mpaBoro mputoka p. SI3bBbI, HHXKE
BIaJIcHUsI JieBoro mnpuToka MWnps-Box 3akapcToBaHbl KapOOHATHBIE
MOPOJbl HIKHETO CHIIYPa, BEPXHETO IEBOHA, HUXKHETO U CPEIHEro KapOoHa
[168]. Heboubiue mosoctu (0,3— 30 cM) BCKpBITBI CKBa)XMHAMH Ha
riyoune 19 M Hmxke ypoBHA peku. B umsmyumne p. CeB. Komumm Ha
npoTsokeHnd 230 M B M3BECTHSIKax CpegHero KapOoHa IOTrjoIaeTcs
26% MexXeHHOTO CTOKa. BopoHKH, Jiora B KapOOHATHOM JIOXKE JIOJHH
3aI0JIHEHBI TUTHOIEH-YETBEPTHYHBIM aJTIOBHEM.

KonycooOpasubsie (42%), Omonueobpasusie (36%), dwameoOpasHble

(10%) u cnoxubie (12%) BOpOHKH UMEIOT JUAMETP MPEUMYIECTBEHHO JI0
15 ™ (94,8%) u rnybuny 2,5 M. BopoHkH B mopoaax cuiypa, BEpPXHEIro
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JICBOHA U TYPHEWMCKOTO sipyca 3a/JIcPHOBAHbI, B BOPOHKAX aKYUMCKOH CBUTHI
W BEpXHEro KapOOHa YacTO OTMEYAIOTCS OOHaKCHUS W3BECTHSIKOB. B
3aKapCTOBAHHBIX TOJIIAX BBIICIISETCS IIECTh KApPCTOBBIX IMOJIEH (TabiI. 8).

Tabnnna 8
XapakTepucTHKa KapCTOBBIX Mosei ieBobepekbs p. Ces. Komunm [168]
Ione Bo3spact Penbed IMnoman | Kon-so | Koadpuumenr
KapCTYIOMINXCS b TI0JIsI, | BOPOHOK |  IUIOMIAHOM
opoJ KM’ 3aKapCTOBAaHHOC
™, %
1 Komuumckast  cBura| Bomopasmen 0,11 101 2,04
HIDKHEr0 Cuilypa Ha
KOHTAKTe c
TaKaTHUHCKOU
2 Komuumckas ceurta | Ckiion 0,09 12 0,15
JIOJINHBI
p. Mnbs-Box
3 Komuumckas ceura  |Bopopaszen 0,014 3 0,53
4 TeKTOHUYECKHUIA Bogopasmen 0,02 25 6,50
KOHTAKT BEPXHETP
JICBOHA U
TypHEHCKOro sipyca
5 Typueiickuii apyc Cxuion 0,022 12 1,80
JIOJTUHBI
p. Unbs-Box
6 Huwxuuit-sepxuuii CkioH 0,11 41 3,60
KapOoOH JIOJIMHBI
p. C. Komanm

Bonpmas gacTh BOPOHOK HaXOAWTCS HA BOJOpA3JeNax, B OCHOBHOM B
30HE KOHTAaKTa KapCTYIONIUXCSI W TEPPUTCHHBIX IOPOA H  BJOJIb
TEKTOHUYECKUX HapymieHuil. Hanbosee KpymHbIe W3 HUX NMPUYPOYCHBI K
ckinoHaM. OTIeNbHBIC TOJIIN 3aKapCTOBaHBI HEPABHOMEPHO (Tabit. 9).

Bricokoli akTUBHOCTBIO OTiM4aeTca KapcT KuzenoBckoro ydactka. B
JONMUHAX KPYITHBIX peK, B OCHOBHOM TIOTIEPEYHBIX OTHOCUTENHHO CKIIAOK U
pPa3phIBOB, BBIXOMST HM3BECTHSIKH B BHJE YCTYNOB BbIcOTOH 10 100 M.
HeOonpimre mTPUTOKKM TPOJNIOKHWIN CBOM JIOJWUHBI BIIOJb CTPYKTYP.
[Iporekas mo kapOOHATHBIM MOPOJIaM, OHU TEPSIOT MOBEPXHOCTHBIN CTOK.
Hwxe MecTa uCUe3HOBEHUS BOJIOTOKA JIOJTUHBI MIPEBPAIIAIOTCS B CYXO0JIbI
(Hmwk. MansrieBka, Omnanennas, Cyxas AOma, Cyxoit Kuzen wu np.).
[lom3emHbIE BOIOTOKHM BBIXOAST Ha TMOBEPXHOCTh HEPEAKO B YCTHEBBIX
YacTAX CYXOJOJIOB Ha KOHTAaKTE KAapCTYIOUIUXCA W MEHEE KapCTYIOIIHXCS
MOpOJ WM B MECTaX, 3KPaHUPOBAHHBIX QJUTFOBUEM TJaBHBIX pek. B
pe3ynbraTe cOpoca IIAXTHBIX BOJ B HEKOTOPBIX CYXOJIOJIAX TOSBUIIMCH
MMOCTOSTHHBIE BOJIOTOKHU.
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Tabnuma 9
XapaKTepUCTHKA 3aKapCTOBAHHOCTH OTAEIBHBIX TOJIIII JIEBOOCPEKbS
p. Ces. Komunm [188]

Kapceryromuecst mopoasl, ux Kon-Bo Boponok, |IlnotHocts | Koadduun| Koaddurment
BO3pacT % BOPOHOK | EHTILIONIA KapCTOBOM
Ha 1 kM? JTHOM JCHY/IAIAH, CM
3aKapCcToB
AHHOCTH,
%
JIO7OMUTBI U M3BECTHAKUA HUYKHETO 59,7 85,8 0,18 0,3
cuypa
OpraHoreHHble  U3BECTHSIKH U 3,6 25,0 0,18 0,47
JIOJIOMHTBI BEpXHEr0 JICBOHA
KpeMHucTBIE U OUTYMHHO3HBIC 15,5 75,0 0,55 0,49
H3BECTHSIKH TypPHEHCKOTO sipyca
M3BEeCTHSAKH U JOTOMUTHI 5,8 27,9 0,63 2,7
aKYMMCKOM CBUTBI HUYKHETO
KapOoHa
BpekuneBuiHbIC U3BECTHSIKU C 15.4 82,8 0,37 0,5
MPOCITOSIMA MEpTeieii, aprUILTUTOB
1 aJICBPOJIITOB CpeHero kapooHa

PacnpocrpaneHHpIMH  (opMaMu  SABISIIOTCS  BOPOHKH,  KOTJIOBHUHBI,
KapcToBele oOBparu, nemepsl. Ha JlynpeBcko-KuszenmoBckom yuactke
3aukcupoBano 667, a B okpecTHocTAX ['ydaxu — 300 Boponok [94, 96].

Jis ABYX KapcTOBBIX IIOJIEH, PACIIONIOXKEHHBIX CEBEPHEE U HOKHEE
p- Kuzen, mo kepHy CKBakMH H3y4YeHa TIyOMHHAs 3aKapCTOBAHHOCTb.
KapcronposiBienust ycranoBineHsl 10 140 M HHXe COBPEMEHHBIX pycel
pex.

3aKkapCTOBAaHHOCTh HAIYTJICHOCHBIX KapOOHATHBIX TOJIII SIBJISETCS
NPUYMHOW OOBOAHEHMS YTOJNBHBIX MECTOPOKACHUH. [IPUTOK KapcTOBBIX
BOJ B IIAXTHI MOXKeET gocturath Gonee 2000 m*/u. COpoOC 3arpa3HEHHBIX
LIaXTHBIX BOJ, OOOrallleHHbIX JKEJIe30M, MPHUBOAUT K 3arpsi3HEHUIO
MOBEPXHOCTHBIX M TMOJ3EMHBIX BOZA, @ TaKKe 3alOJHEHHIO KapCTOBBIX
KaHAJIOB M ELIEP JKENE3UCTHIMHI OCaKaAMH.

B 0Oacceitie p. YcbBbl NpOM3BEACHA ChEMKa KapcTa Ha IUIOIIAIH
200 kM? [39, 59]. Pexa VcbBa, mpaBblit mputok p. UycoBOM, HPHHEMAET
cnpaBa nputoku Cyxoi Jlor, Heipok, T'openyro, Pynauky, Cusnroxy,
cneBa — bpycusaky, [lopoxnroro, Ceunoit Jlor, MoxoBatky, CToI00BKY.
N3 Bcex mpUTOKOB TOJBKO p. [IopoXkHsS COXpaHSET MOCTOSTHHBINA BOJOTOK
Ha BCEM MNPOTHKCHUH, OCTAJBHBIC K€ Ha OTHENBHBIX YYaCTKaX HCYE3ar0T
(puc. 52). HaumGonee 3akapCTOBaHbl XHMMHYECKH YHCTHIE BHU3CHCKHUE
W3BECTHSKH, 3aT€M — BEPXHEKaMEHHOYTOJbHbIE, B MEHbBIIIEH CTETIEHN —
BEepXHETypHelickue u >kuBeTckue. Crabo 3aKapCTOBaHbI H3BECTHIKH
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BEPXHETO JICBOHA, CPEJAHEr0 KapOOHa H
mepMu, OONagaroue TIMHUCTOCTHIO,
KPEMHUCTOCTBIO WA ourymu
HO3HOCTBIO.

BopoHkn, KOTJIIOBHHBI, CYXOZIOJIBI
pacmnoararoTcsi MEpUANOHATbHBIMH

MOJIOCaMHU, BBITSIHYTHIMU o
NPOCTUPAHUIO  TIOPOJ  WIM  JIMHUH
TEKTOHUYECKUX HapyLIEHU. Ha
Iomaau OKOJI0 200 KM

3adukcupoBaHo 528 BOpOHOK. Bombrras
gacTh ux (86%) pacrmonokeHa B JIOTax H
JOJIMHAX, MEHbIIIAsI (14%)—na
Bojopazaenax. Oxono 84% BOpPOHOK
AMEIOT guamerp He Oomee 15 m;
npumepno 81% —rnyouny 10 3 M.
Kpynueie Boponkn — auamerpom 30—
90 M u TITyOUHOM 8—35M —  Puc.52. KapcronposBieHus B
BCTPEYAIOTCSl TOJNBKO B JOJIMHAX M 0OacceiiHe  CpeAHero  TedyeHwus
sorax. CpenHss IJIOTHOCTh BOPOHOK Ha  P- YepBbl: 1 —m0s  BOPOHOK,
TUTOLIA TH pacipocTpaHeHus 2 POMHHKH, 3 — cyxue pycna
KapOOHATHBIX MOPOJA COCTaBsAeT 3,8 [39]

b/KkM?, [UTS BU3EHCKIX M3BECTHSIKOB OHa gocturaet 6 d/km’. Ha Buseiickue
W3BECTHAKH MPHUXOAUTCs 67% BCero KoiamyecTBa BOPOHOK. s miomaam
PACIIPOCTPaHEHHsT KapOOHATHBIX MOPOJ, paBHOi 140 kM’ Kod(hdHIMEHT
IUIOMIAHOW ~ 3aKapcToBaHHOCTH B cpemHeM  coctaBmser  0,07%,
kodpduument kapctoBoid  aeHygauud — 0,7  CM. Maible  cpeIHHE
MOKa3aTelu 3aKapCTOBAHHOCTH KapOOHATHBIX TMOpPOJ HE  SBISIOTCA
MpU3HAKOM cllaboro TposiBIeHus Kapcra. Hambosee 3akapcToBaHBI
JUHEHHBIE 30HBI TEKTOHMYECKHX HApyIIeHHH UM  JIUTOJOTHMYECKHX
KOHTaKTOB.

Hcuezatomme  pekd, MOIIHBIE  POJHHUKH, BOPOHKH, KOTJIOBHUHEI,
CYXO/IOJIBI ¥ TeHiepbl yKa3bIBAIOT HAa aKTUBHBIA KapcT Kuzenom ckoro
KapcTOBOro paiioHa. B 30He BIMSHHA YroJbHBIX MIAXT (OPMUPYIOTCA
JIeTIPECCUOHHBIE BOPOHKH YPOBHSI KAPCTOBBIX BOJI, BO3PACTAET CKOPOCTh UX
NBIDKEHHS, W3MEHSACTCSl XUMHWYeCKHH cocTaB. [log BIUSHHEM CTOKOB
3arps3HEHHBIX IAXTHBIX BOJI TIOBBILIAETCS arPECCUBHOCTH KAPCTOBBIX BOJI.
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Memepsi. B paiione u3BectHO 216 memep B KapOOHATHBIX MOpPOIAX
NeBOHa, kKapOoHa wm mepMu (TJIaBHBIM o0pa3om KkapOona). HamOGomee
KPYIHBIMHU Tiemiepamu siBisirorcsi Kusenosckast Buamepckas (7600 m),
leonoroB-2 (3400 m), Poccuiickass (1450 m), Temnas (1300 M) wu
Mapumnnckas (1000 m). Haunbomsiryro riayouny — 144 M — uMeeT rerepa
Temnas.

Kuzenosckas Buamepckas memiepa — ogHa u3 HanOojiee MHTEPECHBIX
Ha Ypane. OHa HM3BECTHa C CEpeNWHBI MPOLUIOro Beka. IlepBolil TuTaH
nerieps! coctasieH B 1909 r. B. H. I'paMMaTan KOBBIM, BIOCIEICTBUU OH
obu1 gonoined 11. C. HleinpiM. Chemka 800 M X010B memiepsl B Maciirade
1:200 Ospura BemomuHena B 1948 r. JI. C. Ky3HeroBoif COBMECTHO C
0. K. MutiornapiMm 1 B. M. ApmumeBsiv. B 1971 1. cneneosoru
Hwxnero Taruna OTKpeUIM HOBBIE TPOTBI, B pE3yJbTare dYero
MPOTSHKEHHOCTh Temepsl yBenuuniach a0 4000 M. C 1980 mo 1984 r.
cekuus creneosnoroB r. Kuzema cocrtaBuiia HOBBIM IUIaH, Ha KOTOPOM
0003Ha4YeHO 7,6 KM MO3eMHBIX X0110B (pHc. 53).

[lemepa HaxomuTcs Ha ceBepHOW okpaumHe T. Kuzena, Hemojaneky ot
yronsHOH maxTel CeBepHas (ObiBinas KanuranpHaas Ne 6), B H3BECTHAKAX
JojoMHuTax KapOoHa. Bxoapl B memiepy pa3MemiaroTcsi B OCHOBAaHUHU
ckanpHoro 10-meTpoBOro ycryma, pacrmoIOKEHHOIO Ha IpaBoM Oepery
p. Buamep Ha BeicoTe 40 M Hax ype3om Bozpl. [Ipeobianator Xoael ceBepo-
3anagHoro npocrupanus. I'. H. Ilanapuna Bbelhenser B Iemepe 4eThbIpe
dTaXka: BEPXHUU — Ha ypOBHE BXOJla U Ha 3—5 M HHXKE €ro, BTOPOil —
Hmwke Bxoma Ha 8—10wm, Tpermit —Ha 15—20M HmKe BTOpOTrO,
4eTBepThii — Ha 12 M HmKe Tperbero. I[IpeoOmamaroT Hemmpokue
TOPH30HTAJbHBIE M HAKIOHHBIC TPOXOABI, HHOINA C HEOOJIBIIUMH
ycTynmaMu M KojloguaMmu. B mecrax mepeceueHHs rajepei, pa3BUTHIX IO
TEKTOHUYECKUM TpEIIMHaM, 00pa30BaHbl IOCTATOYHO KPYIHbBIE I'POTHI —
Ucronuu  (10x15x20 m), Amdurearp (25X 10X5 M), Cneneosoro
(15X20X3 m) u ap.

OtnoxeHus: B rpoTax MPeICTaBICHbI IMIaBHBIM 00Pa30M CTaJaKTUTaMH,
CTaJlarMMTaMH, HaTEUHBIMU KOpaMH, 3aHaBECSIMH, T'ypaMH, B IPUBXOJ0BOI
YacTH ¥ MPOX0oAax — 00JIOMKaMy oOpyIIMBIINXCA mopoJ. B memepe Obim
oOHapyXKeHbI KanbIUTOBBIE MU30MUTH [110], a Takke KOCTHBIE OCTaHKH
JeTY4YMX MblIIeH u KyHu [156].

B mnacrosimee Bpems memiepa cyxas, CKOIUIEHME BOABI B BHJIE TYyX
CBs3aHO ¢ ee¢ WHpmIbTpamuedl u KoHaceHcamued. OmgHako 0 Hadana
SKCIUTyaTallid YTOJBHOW IIaxThl B HEKOTOPHIX Tporax (bemocHexHbIH)
CYLIECTBOBAJIH 03€pa.

114



R ——

s .—l.‘ 1\“’_'“'
E?iﬂi'%“;;\
24 TR B
%}% )£,
I <= AN (AN
R - S
L
_. " ]I
e m —

Puc. 53. Tlman mnemepsl KwusenoBckass Buamepckas: 1 — menuku mopon
(mo Matepuanam crieneooros r. Kuzena)

Hcue3HoBeHuUE 03€p BbI3BAHO IPEHUPOBAHUEM BOJOHOCHBIX TOPU30HTOB
MIPU OTKAYKE BOJBI U3 IIAXTHI.

[lemepa Temuas sBasiercsi camoil rayookoii B [lepmckoii obnactu. Ee
oOHapyxuiu B 1961 r. crynentsi-reonory. [lozxe crnenecosoru IlepMckoro
YHUBEPCUTETA COCTABUIIN TUIAH M YCTAHOBWIIM €€ MPOTSHKEHHOCTh — OKOJIO
1300 m. Bxognoe orBepctue tpeyroiasHoi dopmsl (0,8X1,2 M) HaxoguTes
B 0opry HeOombmioi BopoHkH. OT BXOJa HAaYMHAETCS KPYTOH CITyCK,
KOTOPBIH 3aTeM BhITIONakuBaercs (puc. 54).

[Temepa umeer staxkHoe crpoenue [172]. Ilpoxonmpl mepBOro sTaxa
Pa3BUTHI IO CHCTEME B3aMMOIEPECEKAIoONMXCcs TpemmH mmpuHon 0,8-
2,0 M, BeIcoTOi# 0,5-1,5 M.
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Puc. 54. Tlman wm paspessl memepbl TemHast (110 MaTepuanam CIEIEOJIOTOB
r. Ilepmn)

Nmeercst HECKOIBKO TPOTOB, U3 KOTOPBHIX Hamboliee KPYIMHBIN (I1TUHA
27, BeIicoTa 10 20 M) HaXOIUTCS B HIDKHEH, TIEPEXOAHON KO BTOPOMY YacTH
sTaxa. 13 oTnoxkeHuii mpeo01a1atoT 00JIOMKH OOPYIIUBITUXCS TTOPO/T

Bropoit 3Taxk, COOTBETCTBYIONIMI JHHUINLY KpPYyHIHOTO TpoTa |
HECKOJIbKUM OTBETBJICHUSIM, OKAHYHBACTCSI 27-METPOBBIM KOJIO/IIEM.
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Janee cnenyer cepus y3KHX MPOXOJOB U JIA30B, BBIBOAAIIMX K KOJIOALAM
rryounoi 25 u 10 M. Tlocnmeauuit KoyoAer] MpUBOAUT B TPOT | THHSHBII
(mmnua 30, mupuna 10, Bbicota 8 M). CHYCTHBIIMCH HHUXKE, MOKHO
0Ka3aThCs B MEAHAPUPYIOIIEH rajepee BHICOTOM A0 25 M, MO JHY KOTOPOH
TeueT pydeit. Pydeli BeiBoguT B rpoT FOOwMIeiHbIH. JIHAIIE TPOTa MTOKPHITO
[JIMHOM. B ero BepxHe# 4yacTu eCTh HaTCUHbIC 00pPa30BaAHU.

Mopdonorust memepsl CrnocoOCTBYeT HAKOIJICHUIO B HEW XOJOAHOTO
BO3[yXa, OJHAKO HIDKHHE TPOTHl  COXPAHSIOT  IOJOXKHUTEIbHYIO
Temreparypy. IlpoucxoxneHue Temepsl CBS3aHO C JESTEIBbHOCTHIO
BPEMEHHBIX ITOTOKOB, MPOHMKAIOIIMX YEpe3 IOIVIOINAOLINE [MOHOPBI Ha
MOBEPXHOCTH B TIJIyOb MaccuBa. OHa TpynHa [l NPOXOXKICHHA U
MpEeICTaBIsIeT IOMUMO HAyYHOTO CIIOPTUBHBIA HHTEpEC.

YycoBckoii palioH KApOOHATHOTO KapcTa

Paiion sBiseTcss mponoipkeHWEM Ha T KH3el0BCKOro KapcTOBOIO
paifona (puc.55). 3nece HauOonee 3aKapCTOBAaHBI JOJIOMHTHI BEPXHETO
JI€BOHA, JOJOMHTBI U YHCTHIE Pa3HOCTH H3BECTHSKOB BH3EHUCKOTO spyca,
W3BECTHSAKM BEpPXOB CpeAHEro KapOoOHa, B MEHBIIEH CTENeHU —
W3BECTHAKH BepxHero kapOoHa. KapcromposiBieHuss NpHypodeHBl K
SPO3MOHHBIM (OpMaM, 30HaM TEKTOHHMUYECKHX HapyLUIeHWH, KOHTaKTaM
KapOOHATHBIX TOPOJI ¢ HE KapcTyromumucs. s paiioHa XapaKTepHBI
WCYe3arolIne PeKH U CyXO0JIbl, BOPOHKH, MOIIIHBIE POAHUKH U TEIIEPHI.

Cyxonoibl IPOCIEKUBAIOTCS HUXKE HCUYe3HOBeHHS pek (Ceme-HOBKH,
I'myxo#t, Cyxoro Ilonsima, bonpmoit HcakoBku, Cyxoit benpku,
Cyxononku, CaneoHol, laiitanku. Cyxomon p. lllalitanku, Bnagatoniei
B p.UycoBylo, mnpuypoueH K (aMEHCKUM H3BECTHSKAM B sIpe
Kypasnunckoit antukianHany. [loryomeHHple BOPOHKAMHU TOBEPXHOCTHBIE
BOJBI pasrpykaroTcs B JonHHE pP. UycoBoil B BHJE MOIIHOTO POJHUKA.
Cyxonon Iiyxoii mmeer BomocGopHyro mmomans 24 km’. ITox3emubiit
MOTOK BBIXOJUT B YCTbE Jiora MpH BHageHWW B p. UycoByro aByMs
MOIIHBIMUA pojgHUKaMu: ManbiM u bonbiiuMm ['myxum, pacxon BOIbI B
KOTOPBIX TOCTHraeT B maBoaok 520—700 iu/c.

Pexka IloHbII mpoTeKaeT Mo BU3EHCKUM M3BECTHSIKAM, CIAararolIiuM PO
AHTUKIMHANA. B 1aBOJOK B KapCTOBBIX BOPOHKAX TepsAeTcs A0 2 M/C
MIOBEPXHOCTHOrO cToKa. Ha mpotrsikenuu 3 kM Bblme ycteeB ChIporo
[okpima n Tanku noiavHA WMeEET BHJ THIIMYHOTO cyxonona. Pasrpyska
MPOMCXOJUT MOIIHBIM ITOABOJHBIM POJHHKOM Ha IHE BOPOHKH B pycie
p. YycoBoii Ha 0,8 kM BbItie Braaenus [lonsima [33].
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Puc. 55. KuzenoBckwuii (to’xHast 9acth) U UycoBckoit (Uc) kapcToBbIe paliOHBI

Bona u3 BOpOHKHM (OHTAaHHPYET M BCITyYHMBACT ITOBEPXHOCTH BOJBL. B
1961 r.B 12 M oT craporo BbIXOAa y ype3a BOABI MOSBWICS €LIe OAWH
POIHUK.

Ha cxioHax IOIMH M MEXAypedril BCTPEUYalOTCsl Cielble KapcTOBBIE U
SPO3MOHHO-KapCTOBBIE JIora. PacmpocTpaHeHHBIME (popMamMH  SIBISIOTCS
BopoHku. Ilo B. A.BykuHy, OHH OTHOCATCA K KOPPO3UOHHBIM,
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KOPPO3UOHHO-9PO3MOHHBIM M POJHUKOBBIM B METax pasrpy3Kd KapCTOBBIX
Box. HanGonpmast miotHocts (50 (/kM%) oTMedaercst B JONHHAX PEK
cyxononax. Pexe BcTpewaloTCsi KpyNHBIE KOTJIOBHMHBL. AHaJIOrMYHas
MOJIBIO KapcTOBas AEMpPEeccHs [UTMHOW 15 KM MpH MIUpUHE 5 KM U TITyOnHe
o 100 m dbopmupyercst B gonuae p. [myxoit. [loHOpEl Ha AHE mempeccHu
TIOTJIONIAIOT peIHOU CTOK [157].

[Monzemuble GOpMBI MIPEACTABICHBI MEIIEPaMH, KaHAIAMH, KaBepHAMH,
OTKPBITHIMU ¥ 3aIOJHEHHBIMH BTOPWYHBIM MaTepHaioM mosocTsMu. Kak
ormeuvaer . I'. Munuxukep, MHOTMMHU CKBa’)KMHAaMH BCKPBITBI yYacCTKH,
/1€ U3BECTHSKH U JOJIOMUTHI Pa3pyLIEHBI IO COCTOSTHUS M1ECKA, CYNIECH WIIN
CYIJIMHKA, TOJIOMUTOBOW MM M3BECTHIKOBON MyKH. CIIOKHBIE KapCTOBBIE
MIOJIOCTH, BBITIOJIHEHHBIE PHIXJIBIM MaTepHalIOM, TOCTUTAIOT B BBICOTY 35 M.

Hemepsl. B paiione nHacuutbiBaeTcs 95 memep B KapOOHATHBIX
nopoJax AeBOHA U KapOoHa, Haubosee IMHHBIMU M3 KOTOPBIX SBIISIOTCS
Bonbmras [Mammiickas (522 m); Uyaecnuna (512m), ['omy6oe o3epo (240m),
O6manka-2 (191 m), bonbuias [Tonsimickas (188 m), Bonbimast KypTeiMckas

{150 m), Tnyxas Jlegsnas (123 M) wu
Haszaposckast (100 m).

ITemepa UYypecHuna HaxOQUTCS Ha
neBom Oepery p.llo HeIm B 2 kKM oOT
BrajgeHus ee B p. Yycosyro (puc. 56). Ona
oOHapyxena B 1974 1. xurenem
r. JIbICBBBI B. A. ColponsToBEIM u
ucciaenosana B 1975 r. creieosioraMu
r. [lepmu.  Ilemepa  oOpa3oBana B
TOJICTOCTIOUCTBIX BU3€EH CKHUX
N3BECTHSKAX, BEPOSITHO, JIPEBHUM
MOA3EMHBIM  TIOTOKOM  HCUYE3HYBLIECH
p- [loupimi. Bxom B Hee wuMeEeT BHUJ
HECKOJIbKUX BEPTHUKAIBHBIX TPELUIMH B
CKaJIbHOM OOH@)K€HHH, BO3BBIIIAIOLIEMCS
Ha 50 M Hapx pekoi. Ilemepa npeacrasiser
co0OH Ta Jlepero ¢ MeperopojkaMu U Le
TUKaMHd THApPUHOW oT 2 mo0 15m mpm
BeicoTe a0 10—12 M, BBITI HYTyI0O B

NnAwR

CEBEPO-BOCTOYHOM  HANPABJIEHWHM  HA | Pyc. 56. Ilemepa UyzecHuua
130 M. M3 nanpHE#l TymUKOBOW YacTH B | mo MaTepualaM CIIeJIeOJI0roB
BOCTOYHOM HAIpPaBJICHUH MpoaoJuKaercst | r. [lepmn): IITPUXOBKOH

y3kui xoa JIuHO 10 100 M. 0003HaYCHBI TICIIUKH TTOPOJT
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JlHO rameper TOKPBITO TIWHOW, MecTaMd 0OBaJIbHBIMU MAacCaMH.
HNmeetcs HECKOJIBKO HEOOJIBITHX o3ep. Ilemepa OTJIMYaeTCs
pa3HOOOpa3neM CTaJaKTHTOB, CTAJIATMHUTOB, 3aHABECEH, TEIMK THUTOB,
KpUCTAJUIMYECKUX OTOPOYEK, MHU30JUTOB, MHOTHE M3 KOTOPBIX, K
COKaJIGHW!0, paspymieHbl. OOHAapy)XEeHBl TakKe KOCTHBIE OCTaHKH
JKUBOTHBIX. llemepa HaceeHa JeTyIMMHU MBIIITaMHU.

Takum 00pa3oM, KapcToBble pailoHbl 3amnajHo-YpalbCKOH CKIIaa4aTou
30HBI XapaKTEPHU3YIOTCS aKTUBHBIM KapOOHATHBIM KapCTOM, NMPU3HAKAMHU
KOTOPOTO SIBJISTFOTCSI MCYE3HOBEHUE PEK, HAJUYHME CYXOJ0JIOB, JTHMHEHHBIX
0JIE BOPOHOK U KOTJIOBUH, MOIIHBIX POAHUKOB U TELLEP.

B anmazonocusix paiionax Cpemnero u CeBepHoro Ypana AeTalbHO
mydeHo [148] cBemme S50 3pO3MOHHO-KAPCTOBBIX — JEHPECCH B
KapOOHATHBIX TIOPOJax, OT MPOTEPO30s IO MEPMCKOW CHCTEMBI, IITHHON
2—100 kM u Oonee, IIMPUHONU OT COTEH METPOB 10 3—44 KM. MOIIHOCTH
BBITTOJHSAIONINX HX ME30KaiHo30ickux otinoxkenuit 25—100 M, BKIrodast
amoBuaibHbele — 10 S0 M [149]. @opmupyroTcs aenpeccud B 30HE
aKTUBHOTO BOJOOOMEHa Ha KOHTaKTe KapOOHATHBIX TIOPOJ C
HEKapCTYIOMUMHCA. ITU POPMBI aHAJIOTUYHEI TTOJIBSIM.

KAPCTOBBIE PAVIOHBI IEHTPAJIbHO-YPAJILCKOI'O
HOoJAHATUA

I'eonioro-ruaporeosioruyeckue ycjaousi. LleHTpanbHO-Ypanbsckoe
NOJHATHE TPeACTaBIsIeT Cco0oll  Hambonee BO3BBIIICHHYIO — 4acThb
ropHOCKIauaToro Ypaina. J[peBHue mpoTepo3oiickue MeTaMoppuIecKre u
HIDKHETIaJIC030MCKUEe  BYJIKAaHOI'€HHBIE M OcCalo4yHble 00pa3oBaHus,
cjlararomme, KpymnHbi€ NMOJHATUSA — aHTHU KIIMHOPUN — U Pa3ACIIA0IUC X
CUHKIIMHOPUH, MOABCPIrHYTHI MHOT'OUYHUCJIICHHBIM Pa3spbIBHBIM
HapyLEHUAM MEPHIMOHAIBHOIO ¥ CyOMEPUINOHAIBHOIO IPOCTUPAHHUS.

Kapcryromuecs mopoabl OpIOBUKCKOM, CHIIYPHUHCKON W, YaCcTUYHO,
ILGBOHCKOI\/'I CUCTCM: HM3BCECTHAKHU, NOJIOMUTHI C MNPOCIOAMU TIMHHUCTBIX U
KapOOHATHBIX CJIaHIIEB, peke — MpaMOpbl, MPAMOPH30BaHHBIE
W3BECTHSAKU — MPUYPOUYEHBl K YIJICOBCKO-KONBHHCKOMY CHHKIHHOPHIO.
KapOonaTHble MacCHBBI 3aHUMAIOT MMOHW)KEHHBIE YYacTKU penbeda, ciaras
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HanOonee  TNyOOKHME  YacTU MEXTOpHBIX  BhaauH.  M3BecTHsKH
HEPaBHOMEPHO 3aKapCTOBAHbl U  IEPEKPHIThI  [1€CUAHO-TIIMHUCTBIMU
3IIIOBUANBHO-ACTIOBUANIBHBIMA, & B JOJHHAX PEK — ALTIOBHAJILHBIMH
OTJIOKCHUSMH. 3a/IcpPHOBAHHBIC BOPOHKH, PEXKE — IMELIEPhl, TPUYPOUCHBI
K CKJIOHAaM MEXT'OPHbIX [OHI)KEHHMH, JOJIMHAM pekK, joraM. B Tomme nopox
CKBaXWHBI (DUKCUPYIOT KaBEPHBI, MECTaMH TIOJOCTH pasMepoMm oT 0,2 mo
15 M, YaCTUYHO WJIM HOJHOCTHIO BHIMOJIHEHHBIE 00JIOMOYHBIM MaTEpHAIIOM.
Kapcr nposiBiisiercst Ha riyounae 10 50—60 M, a B 30HaX pazioMoOB — JI0
120 m [33].

[logzemHble BOIOBI MPUYPOUYSHBI K BEpXHEH TPEHIMHHOHW 30HE
BBIBETPUBAHUS IMOPOJ, 30HaM TEKTOHWYECKUX HApPYLUICHUH W KOHTaKTaM
MOPOJI Pa3IUYHOTO JIUTOJOTHMYECKOTO COCTaBa, a TaKKe PHIXIIBIM
OTJIOXKEHUSIM. Bee TUIBI BOJ THIPaBIMYECKH CBA3aHBI MEXKAY COOOM.

TpemuHHO-KapCTOBbIE BOABI B 30HE BBIBETPHBAHUS KapOOHATHBIX
MOpOJi  PacHpoCTpaHEHBl B MEXTOPHBIX  BNAJMHAX B BUJE
HEIIUPOKUX MEPUIMOHAILHO  BBITSHYTHIX  OacceiiHOB.  TpemunHHO-
KapCTOBBIE 30HBI IPECHUPYIOT TPEIIMHHBIE BOABI KOHTAKTUPYIOLINX C HUMH
HEKapCTYIOMKXCS MOPOJA, YTO 00eCcTIeYnBaeT BHICOKYIO BOJOOOMIBHOCT U
neout poarukos 10 500 j/c.

ITlo nepudeprun TPELIMHHO-KAPCTOBBIX OacceiiHOB MOA3EMHBIH CTOK
CyOIIMpPOTHBIM, B  OCEBBIX  4YacTAX OH  IpeoOpasyercs B
CyOMEepHINOHANBHBIN, MapayieNbHbIl T€OJIOTHYECKUM CTPYKTypaM H
peuHbIM  apeHaM. Hawmbonee  BOAOOOMIBHBI — CYyOMEpHIMOHAIBLHBIC
NPUAOIMHHBIE YYacTKH peK YJICOBCKO-KOMBMHCKOTrO CHHKIMHOPUS —
Bumepsi, Yica, Teimbuta, Kocbssl, Kelpsu. 31mech BBIXOIAT UCTOYHUKU C
nebutom ot 10 mo 80 n/c. B momuue p. Thimbil paccpeaoTOUYeHHBIA Ha
npoTspkernd 200 M BOCXOISIIHI POJHUK HMEET CYMMAapHEIi edut 555 n/c
[33].

BopmoHocHas 30Ha TEKTOHHYECKOTO Pa3jioMa Ha KOHTAKTE M3BECTHSKOB
¢ MeTaMOp(UIecCKUMH MOpPOAaMU IPOTEPO30sl U CJIAHLAMH OpPIOBHKA
MpOXOAuT BocTouyHee moc. Benc. K Hell mpuypodeH pogHHWK C 1eOUTOM
200 i/c. MeHee 3HAuUMTENbHBIE BOJOHOCHBIE 30HBI (UKCHPYIOTCS B
BepxoBbsAX pek KoiBel m YCBBB, a Takke MO BOCTOYHOMY KOHTAKTY
W3BECTHAKOB C KOHIJIOMEpaTaM{ M CJIaHLAMH OpAOBHKA. 3a IpeleaamMu
BOJIOHOCHBIX 30H JIEOUT POAHUKOB, KaK MPaBWIIO, HE MPEBBIMIACT 5 JI/C MpH
npeobnagaromem 1 i/c. XUMHUYEeCKUH COCTaB TPEUIMHHO-KAPCTOBBIX BOJ
PEUMYIIECTBEHHO THIPOKapOOHATHO-KAIbLIUEBO-Mar HUEBBIH,
muHepanm3aiust ux 0,1—0,2 (mo 0,4) r/m.
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B mpenenax VYicoBcko-KOWBHHCKOTO CHUHKIMHOpPUS HamedaeTcs TpU
KapCTOBBIX paioHa.

BepxneBumepckmii paiioH Kap0OOHATHOIO KapcTa

Paifon pacrionoxen B 6acceiiHax BEpXOBLEB . Buireps! 1 ee IpUTOKOB
Jleimen um VYiica (puc. 48). 3meck 3akapcToBaHbl KapOOHATHBIE MOPOBI
cpeaHero oproBuka u cuiaypa. HambGonee pacnpocTpaHeHbl HerilyOokue
OmroieoOpasHble, 3aII0JIHEHHBIE JIIOBUANIBHO-/IETI0BUATILHBIM
MaTepHaIoM M 3aJlepHOBAHHBIE BOPOHKH, HEKOTOPHIE M3 HHMX 3aIlOJHEHBI
Bonoii [140]. Pexxe BcTpedaroTcsi KOHycooOpasHble (JOPMBI C BBIXOJAMH
KOpDEHHBIX TIOpOJI Ha CTEHKaXx M IMOKopamMH Ha JHe. B  Mpamopax
JIyJUIOBCKOTO sipyca (CHUTyp) IUIOTHOCTh BOPOHOK focTHraer 12 ma 1 kP,
Ha neBoGepexbe p. Buliepbl moHOpPEI B pyciax €€ MPUTOKOB MOIJIOMIAIOT
TTOBEPXHOCTHBIN CTOK, B OCHOBHOM B 30HEe Tabopckoro HajBHUTA.

Cyxomonmbel HWMEIOTCS B OacceiiHax pek TabopHas, 3bIpSHOBKA,
WBanoska, Yysanxa, [Iponamas, Bepxuss Ilannxa, Huwksss u Bepxuss
IO6peimka, a tarke Ha mpaBoOepexbe p. Bumepslt — Cyxas Jlpimbsa u
I'maaxuii Jlor. KonbMmaTupoBaHHBIA KapcT YCTAaHOBJEH Ha BOJOpa3feie
Benca u Bumepsl, JIbinen n Bumepsl, Ha ceBepHOM OKOHYaHHMU XpeOTa
Tynemmckuii Kamens, mo neBoOepexsio p. Benc B HMKHEM TedeHHH.
Kapcrosbie Boponku rinyounnoi ot 10 mo 40 M u quamerpom 50—100 m
3aMOIHEHBl  OJIUTOIICHOBBIMHA TPABUIHO-TIECYAHBIMH  AJUTIOBHAIHHBIMHU
OTJIOKCHUSMH C JIMH3aMH Oenbix TiuH. B ycthe p. Cyxas Jlbimbs Menkue
MOJIOCTH BCKPBITHl CKBKWHAMH A0 TIyouHbl 106 M, mpuyueM 10 OTMETKH
96 M onm 3amomHeHn! ammoBueM. U. b. [TomoB u npyrue [140] oTHOCST
KapCcT MpaMoOpoB U JOJOMHTOB IPOTEPO30sl B BEPXOBBAX p. Bumepsr k
Konbckomy Tumy. OH MpOSIBIISETCSA B BHIC BOPOHOK auamMeTpoMm 3—25,
riryounoit 1,5—2,0 M, pexxe — 10 8 M, pacIoOKEHHBIX IEMOYKAMHU.

Hanbonee WMHTEHCUBHBII KapcT YCTAHOBJICH HAa BOCTOYHOM CKJIOHE
xp. OnbxoBckuit KameHnb, Ha ceBepo-3amaje U CEBEpe MacCuBa TIOpHI
Winepum, Ha 1OKHOM IiepeBaje Xp. MoyicOHbIH KaMeHb M Ha 3amagHoM
CKJIOHE Xp. MypaBbHHBII KaMmeHs.

Iemepsl. B paifoHe u3BECTHO 5 memep B MacCUBaxX CHIIYPUNHCKHX
W3BECTHAKOB, JUIMHHEHNIEW U3 KOTOphIX sBisercss bonemas BencoBckas
(280 M), Ynomunanue o Hell COAEPIKUTCS B MaTepragax ApXeoJornuecKoi
komuccrr 1895 m 1902 rr. B 1939 r. M. C. I'ypeBud coctaBmi IuiaH
nemepsl. B 1972 r. cneneonornyeckuit otpsn Ilepmckoro yHueepcurera
OCYILIECTBMJ CBEMKY THemiepel B Macmrade 1:500 u reoxumuueckoe
HCCIIeI0BaHNE BOPBI, JbJIa U HATEYHBIX 00pa30BaHUil.
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Naar

PasrEs A-B

Puc. 57. Tlemepa bonbmias Bencosckast: 1 — rimuHa, 2—TIbI0bI, 3 — CTaIaKTHUTHI,
4 — cragarmMuThl, 5 — o3epo, 6 — nex (no I'. H. TTanapunoii, 1973)
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Bxon B memepy HaXxoAMTCS B BOPOHKE HAa CEBEPO-BOCTOYHOM OKpanHe
noc. Beiic Ha 1 kM Bbime yctha p. Benc, Bmapatomeid B p. Bumepy.
[lemepa pa3BuTa B CBETJIO-CEPHIX JOJOMHTH3MPOBAHHBIX W3BECTHAKAX
HIWKHETO cuiaypa. OHa mpexacTaBiseT co0Oil MOJIOro HaKJIOHEHHBIH
TOHHEND (prc. 57), THO KOTOPOTO TOKPHITO OOIIOMKAMH TOPOMA M TJIMHOM.
Ha mnortonke Bmomp HUIN, pa3BUTBIX 10 TpeIIWHAM, 00pa30BaIUCh
HeOombiue cranakTuThl. lllupuna ronnens 5—18 m, Beicora 2,5—8,0 M. B
HanboJee MOHIKEHHOW KOHEYHOW YacTH COXPAaHSIOTCS CHEXHO-JIEOBBIE
o0Opa3oBaHHA. 37€Ch K€ MMEETCS] BTOPOIl MPOBaJbHBINA BXOJ B IEUIEPY B
BUZE KOJIOALA II1yOouHoi okoio 4 M. Temmeparypa memepHoro Bo3ayxa B
utone 1972 r. cocraBisna ot +4 go -2°C. Ilomuenuto I'. H. [lanapunoi,
memepa oOpa3oBaHa IMOJ3€MHBIM TOTOKOM, HAmpaBISBIIAMCSA  OT
BoZOpa3zena pek Benca n Bu mepsl B CTOpOHY nocnenHE .

BepxHekochbBHHCKHI paiioH KapOOHATHOI0 KapcTa

Paiion pacnonoxeH B BepxoBbsiXx p. KoCkBHI U ee npuTokoB ThiNbuia U
Keippu. 3neck 3akapcToBaHbl MPEUMYLIECTBEHHO CUITYPUHCKUE N3BECTHIKH
U JonoMHTHl. B palioHe HamewaeTcs 4YeThIpe KapCTOBBIX ydacTKa:
1) neBoGepexne p. [ToxBel, 2) mpaBobepekbe p. Thutaid, 3) mpaBoGepekbe
p. Keipsu B 1,6 kM OT ycThs, 4) neBobepexne p. Keippu Beime moc. Pactec.
IIn0THOCTE BOPOHOK HEBEIMKA.

BepxHeycbBHHCKHUIA paiioH KAapOOHATHOI0 KapcTa

Paiion sBngercs mnpomomkeHueMm mpeapaymero. Kaperyrores B
OCHOBHOM CHJIypHICKHE U I€BOHCKUE KapOOHaTHbBIE mopoxsl. Tepputopus
H3y4eHa MaJlo.

Jns  kapcToBbIX  pailoHOB  LleHTpanbHO-YpanbCKOTO  MOJHATHUS
XapakTepHbl KapCTOBbIE POJHUKM CO 3HAYUTEIBHBIMU JeOUTaMH,
CYXOJIOJIBI; BCTPEYAIOTCS B HUX U IMEMIEPHI.
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JAEATEJBHOCTDb YEJIOBEKA U EE BIIMAHUE HA KAPCT
Bunbl nesiTeIbHOCTH YeI0BeKa B KAPCTOBBIX paiioHax

X03gHCTBEHHAS IEATEIHHOCTh YEJIOBEKA SIBISIETCS MOUTHBIM (haKTOpOM
BO3/ICMICTBHS HA MPUPOJHYIO CPENy M T€OCHCTEMBI Pa3HBIX €€ YPOBHEH —
OT OTAEJIBHOrO AepeBa A0 OHOC(Ephl, OT PEYHOro pycia 10 ruapocdepsl,
OT KOPPOJUPYEMOM TIILIOBI U3BECTHSKA JI0 KapcTocdepsl B menoM. Kaper
OTHOCHUTCS K CIIO)KHBIM MHOTO(AKTOpPHBIM TporeccaMm. OH pa3BHUBaeTCs
IpU COYETAaHWH psAla YCIOBUH, a ero OCOOEHHOCTH OIpEIesIoTCs
MHOTUMU €CTECTBEHHBIMU (pakTopamu. JesaTenbHOCTh YelIOBeKa MOPOArIa
0O0JIBIIYIO TPYIITy aHTPOMOICHHBIX (DAKTOPOB, BIHUSIOIIMX HA Pa3BUTHE
KapcTa — €ro ycloBHsl, 0COOCHHOCTH MPOSIBICHHSI, ”HTEHCUBHOCTb.

MoXHO BBIACNUTH PsiFi HANpaBICHUN JACSITEIBHOCTH YEJIOBEKA,
CBA3AHHBIX C HCIOJH30BAHMEM ECTECTBEHHBIX PECYpCOB U MPUPOTHON
cpenbl KapcTOBBIX paiioHOB. [Ipupomonons30BaHUe BKIIIOYAET CIETYIOIINE
BUJIBI I€SITEIBHOCTH, KOTOPBIM COOTBETCTBYIOT BHU/IbI BO3ACUCTBUSL.

1. F'opHOTIPOMEIIIITICHHAS : MPUNOBEPXHOCTHAS pa3paboTtka
MECTOPOXACHUMN; pa3BeaKa U IKCIUTyaTalusi MECTOPOKICHHI TOCPEACTBOM
CKBXXWH, CEHCMOPAa3BEIOYHBIX B3PHIBOB; A00BIYA TOJE3HBIX MCKOITAEMBIX
OTKPBITBIM CHOCO00M; pa3zpaboTKa MOJE3HBIX HCKOMAEMBIX C TIOMOIIBIO
TOPU30HTAJIBHBIX BBIPAOOTOK; MOOBIYA TOJIE3HBIX HCKOMAEMBIX IIAXTHBIM

Croco6oMm; ¢dbopmupoBaHHE HCKYCCTBEHHBIX MECTOPOXKACHUH;
PEKYIbTUBALIMS MECTOPOKACHHH.
2. 'mapoTrexHUUECKas: COOpY)KEHHE TUIOTHH u co3/1aHue

HCKYCCTBEHHBIX BOJIOEMOB — TPYAOB, BOJOXPAHIIIHIL;, CIIPSMIICHHE PyCell
PEK; CTPOUTENBCTBO KAHAJIOB U BOJHBIX MYTEH; COOpYKEHUE OEperoBbIX
namo.

3. CenbCkoX03sHCTBeHHAs (OpOIIaeMOE M HEOPOIIaeMoe 3eMIIe/IeIue,
MacTOMIIHOE CKOTOBOJCTBO) M MEIMOPATHUBHAS: BHECEHUE XUMHUYCCKUX
yInoOpeHUil B TIOYBBI; paclaiika T04YB;, AarpoOUppUTanus; OCYIICHUE
TEPPUTOPHI; BBIIAC CKOTa W €ro cojepkaHue Ha QepMax W B JIETHHX
jarepsx, Ha MacTOWIIAX; COAEP)KaHHE TapKa CelbCKOXO3IHCTBEHHBIX
MAIllUH U arperatos.

4. Jlecoxo3qiCTBeHHAs: pyOKa JiecoB, OOC3JIECHBAHUE TEPPUTOPHML;
JiecoHacaXIeHUE (BOCCTAHOBJICHHUE JIECOB).

5.CenuteOHass W  TPOMBINUICHHAS:  CTPOUTEIBCTBO  JKHJIBIX,
aJIMAHUCTPATUBHBIX, TPOMBIIUICHHBIX, OBITOBBIX U JPYTUX COOPYIKCHHIA;
cOpoC CTOYHBIX BOJ B PEKH M BOAOEMBI; cOpPOC OTXOJOB B BOJOHOCHBIC
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TOPHU30HTHI, CO3[JaHNE MOJ3EMHBIX PE3ePBYyapOB M HAKOMHTENEH; BEIOPOC B
aTMocepy OTXOJOB IpPOM3BOJACTBA; 3a00p IOBEPXHOCTHBIX BOX VIS
BOJIOCHA0KEHHS.

6. KoMMyHUKaIIMOHHO-TPaHCIOPTHAS (uHeliHbIe COOpY>KEHHS):
COOPYKEHHE U IKCIUTyaTalysi aBTOMOOMIIBHBIX U JKEJIE3HBIX 10pOT; BBIOpOC
[IPOAYKTOB HEIIOJHOI'O CIrOPaHUsl FOprOYed CMEcH; CKUI'aHUE KUCIIOpOJa,
3arpsi3HEHHe aTMocdepsl P aBUAIoJIeTax; COOpPYKeHHE TPyOOIpoBOIOB,
KOMIIPECCOPHBIX ~ CTaHIMK, JIMHUA  OJJEeKTporepeiad, YTeukKd U3
TpyOOTIPOBOJIOB, 3arpsI3HEHHE TTOBEPXHOCTHBIX M MOJI3EMHBIX BOJI.

7. PexpeanonHasi: 000pylOBaHHE KapCTOBBIX IELIEp AJISi MAacCOBOTO
MOCEIICHHUS]; CO3JaHME-JIECOIaPKOBBIX 30H, 3aKa3HUKOB, 3allOBEIHUKOB,
HAIlMOHANBHBIX ~ TIAPKOB,  COOPYXKCHHE  HEOONBIIMX  BOJIOCMOB,
OCYILECTBIICHUE JIECOHACAKICHUN, CTPOMTENHCTBO NAHCHOHATOB.

8. bemurepaTuBHas: AOepHBIC B3PBIBBI, YCTPOMCTBO M AKCIUTyaTalus
yueOHO-METOINIECKUX U UCTIBITATEILHBIX TIOJIUTOHOB; OOEBbIC JICHCTBHS C
MPUMEHCHUEM XHMHYECKOTO OpYXKHSA, TepOWIUAOB U Je(OIUAHTOB;
0oeBbIe IEHCTBUS C MPUMEHEHUEM 32)KUTaTEIbHOTO OPYKHUS.

Kaxnprii Bux Bo31eHCTBUS BBI3BIBAET U3MEHEHHE YCIOBHHA M (DaKTOpPOB
pa3BUTHS KapcTa, a B KOHEUHOM CUETe — XapaKTepa ero MpOsBICHNSI.

B Ilepmckoii obnmactu Haubosiee  CYHIECTBEHHbIE  M3MEHEHHS
00CTaHOBOK KapcTooOpa3oBaHUs HaOII0AAI0TCS B paiioHax
ropaonpoMeinuieHHON (KuszenoBckuit yronpHbli OacceliH, Bepxaekamckoe
MECTOpPOXKICHNE KalIMWHBIX conei), ruaporexaudeckol (KamI'DC) u
cenmureOHoM (Kynryp, [lonasHa u ap.) neATEIbHOCTH.

B cunmy ocobeHHOCTEH CBOETO TOJNOKEHHSI U T'€OJIOTHYECKON UCTOPUH
00JacTh  OTJIMYAETCS  Pa3HOOOPa3MEeM  IOJIE3HBIX  HCKOMAeMbIX U
3HAYUTEJILHBIMHU pa3MepaMH MECTOPOKACHUI. B ee nmpenenax BbISIBIICH A
OacceiinoB (BepxHexkaMcKkuii COJIeHOCHBIH, Ku3enoBCkwid yroabHBIN)
COIO3HOTO 3HAUEHMsI, a TaK)Ke MHOTOUYMCIICHHbIE He(TsSHBIE W Ta30BbIe
MECTOPOKACHUS, HEepyIHbIE TMIOJIE3HBIE MHCKOmMaeMmble. B cTpoenun
OOJBLIMHCTBA pa3pabaTeIBaeMbIX MECTOPOXKACHUH Yy4acTBYIOT
KapcTymoluecs Mopoabl. Bo MHOTMX ciy4asx OHHM CaMH  SIBJISIFOTCS
MOJIE3HBIMM MCKOTMAeMbIMU (KaJMHHBIE COJM, THIICHI, W3BECTHAKH) MWIH
conepkat ux (He(Th, Ta3, IpecHbIC BOIBI, PACCOIIbI).

C noObrueit W mepepaOOTKOM TOJNE3HBIX HMCKOMAEMBIX CBSI3aH PX
ACIIEKTOB aHTPOIIOT€HHOTO BO3JICHCTBUS Ha KapCT, KOTOPbIE ONPEACIISIFOTCS
THUIIOM IIOJIE3HOTO MCKOIIAEMOT0, €r0 Pa3MeIlleHHEM, YCIOBUSIMU J00BIYH U
XapaKTepOM TepepadOTKH.
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BimsiHue rOpHO-NPOMBIILICHHOM AeATeJbHOCTH HAa KApCT B
Ku3zesioBckoM kaMeHHOYI0JILHOM OacceiiHe

MecTopoxaeHe KaMEHHOTO VYIJISl SKCIUIyaTHpyeTcs Yxke Oolee
100 ner. Jlo Havanma 30-x rr. moObIYa YIUIS IPOM3BOAMIACH IJIABHBIM
00pa3oM B IITOJBHAX M HErTyOOKHWX HAKJIOHHBIX (TI0 TaJIEHHIO YTOJIBHBIX
IJIaCTOB) IaxTax. BeIpabOTKM pacronaraiuch B JIPEHUPOBAHHOW 30HE.
Briemka yriis ocymiecTBsIach ¢ OOpPYIICHHMEM KpPOBJIH, MPH 3TOM HE
HaOJI0/1a10Ch 3HAYUTENLHBIX BOJIOTIPUTOKOB.

C 30-x rT. mepenuid K BCKPBITUIO YTOJBHBIX IJIACTOB, 3aJIETAIONIUX HA
OonbLIol rTyOuHe, IaxTaMu rTyOWHON B COTHH METPOB, a Mo3xe — OoJjee
1 kM. OmbIT coopyXeHHs MEepBBIX HIaXT IOKaszaj, YTO JJ00bIYa YIIIA
B MECTOPOXKIACHUU OCJOXKHSETCA MPEUMYIIECTBEHHO U3-32  CHUJIBHOU
00BOJHEHHOCTH 3aKapCTOBAHHBIX U3BECTHIKOB HAIYTOJIHHON TOJIIIH.

[ITaxTHBII BOAOOTINB, OCYLIECTBISEMbII B pailoHE ¢ Hayana 3aKJIaJKd
MEPBBIX IAXT IO CETOAHSIIHUKA JIeHb, OOYCIOBWJI Ha TEPBBIX IOpax
3HAYUTENFHYI0 Cpa0OTKy CTAaTHYECKHX 3alacoB KapCTOBBIX BOJA B
HaJYTOJBHBIX KapOOHATHBIX TONMIaX. BOKpyr maxT c(opMHpOBAINCH
JIeNIpeCCUOHHbIE BOPOHKH. HempepsIBHAs OTKauka BOJ| IPUBENa K CIHUSIHUIO
COCETHUX BOPOHOK, pa3BUTHIO OOIIEeH JENMPEeCCUOHHOW IMOBEPXHOCTH
(puc. 58). Cxiaquaroe 3ajeranue, pa3iMdHas 3aKapCTOBAHHOCTH MOPOI U
ee W3MEHEHHEe C TIYyOMHOH TpeaomnpenensioT (GopMy IenpecCHOHHBIX
mromaneii. PacnpocrpaHeHre  BOPOHOK JCNPECCMHM B LIUPOTHOM
HaIpaBJIeHUH OTPAaHUYUBAIOT TEPPUTCHHBIE HEKAPCTYIOMTHECS TOPOIBI.

Cucrema pa3pabOTKH YTOJIBHBIX IUIACTOB C OOpYyLICHWEM KPOBJIH
00yCIIOBWIIa 3HAYUTEIBHBIA BOAONPUTOK B m1axThl (70 1000— 2500 M3/4 u
Oonee).

N3meHeHne TruApOAMHAMHYECKHX  YCIOBHH  KapcTOOOpa3oBaHUS.
Pa3Burne JIeNIPECCUOHHBIX BOPOHOK HapymuiIo Xapakrtep
TUAPOJUHAMHYECKOW  30HANBHOCTH  3aKapCTOBaHHBIX  Toiml. Ha
COTHH METPOB yBEINYIJIACH 30HA BEPTHKAILHOTO HUCXOISAIIETO ABIKEHUS
BoJ. Bo/OHOCHBIN TOPU3OHT BepXHEH KapOOHATHOHM TOJIM H30JUPOBAH
BOJIOYIOPHOW Ma4yKol cpelHero KapOoHa. MEKAY HUM M CIPEHUPOBAHHBIM
(HrDKE BOIOYIIOpA) TOPU3OHTOM KapCTOBBIX BOJI CPEOHEH TOIIIM BO3HHUK
nepemnaj B ypoBHAX, JOCTUTAIOLINI COTEH METPOB.
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B stux ycmoBusx OypeHHME pa3BEOYHBIX CKBAXKWH, IEPECEKAIOIINX
BOJIOYIIOPHYIO TIauKy, BBI3BAIO TMEPENNB KapCTOBBIX BOJ| U3 BEpXHEH
KapOOHATHOH TONIIM B CPENHIOND, BCIEJCTBUE YETO YBEJIUYHIICS
BOJIOTIPUTOK B IIAaxThl. J[BMKEHHE arpecCUBHBIX (32 CUET COJICPIKAHHS
MPOJYKTOB OKHUCIEHUS CYJIb(QHUIOB) BOA IO BEPTUKAIHHBIM KaHAJIaM,
3aJJaHHBIM CKB)KMHAMH, COIPOBOXKIAETCS AKTUBU3AIUEH KOPPO3MOHHBIX
mporieccoB. [loctyrmieHue Bon W3 BepXHEW KapOOHATHOW TOJIIHM CTaJIO
JIOTIOJTHUTENILHBIM HCTOYHUKOM ITUTAHUS KapCTOBBIX BOJ CpeaHed (cape-
HUPOBAHHOW) TONIM, B (OPMHUPOBAHUM KOTOPBHIX OCHOBHAs POJIb
MPUHAIICKUT aTMOCHEPHBIM OCagKaM, BOJAaM pEK, HCUE3aIOIIUX I10]1
3emiieii B TOJIOCE KapOOHATHBIX TMOPOA, U TOA3EMHBIM BOJIaM,
MOCTYMAIOIIAM U3 HEKAPCTYIOIIUXCS TOPO/I.

B 3aBucHMMOCTH OT THAPOrEOJOTHIECKON 00CTaHOBKU Iepe0y puBaHUE
CKBa)KMIHAMH BOJIOYTIOPHO# MaYKK BBI3BIBAET HE TOJHKO HUCXOJSIIHM, HO H
BoCXomAmui  moToK  (puc.59). B a3TOM  ciayyae — mpPOMCXOIUT
BHEJIPEHHE MEHEE arpeCCUBHBIX KAPCTOBBIX BOJ CPEHEH TONIIH B MOJIOCTH
U TpEUIVHBI BepxHeW. B psame cimydyaeB, monanas B HEOOBOJHCHHBIC
MOJIOCTH, BBIMBIBAS  3allOJIHUTENb  KOJIBMAaTUPOBAaHHBIX  MOJIOCTEH,
HaIMOPHBIC BOJIBI CIIOCOOCTBYIOT Pa3BUTHIO KapCTa.

500 0 530 1990 1500

B o e
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Puc. 59. T'mnporeonormueckne mpodunu 3amagHoro kpeuia [nmaBHoit Kuse
nosckod antukiuHamu (1) wm  KocoBunceodt cunkmunama (I1): 1— Hekap
CTYyIOLIMECS BOAOYNOpPHBIE MOPOJBL. 2 — KapCTyloluecs MOpoabl, 3 —
pa3pbIBHBIE HapylleHHs, 4 — ypoBEHb KapCTOBBIX BOJ, 5 — (DOHTaHHPYIOIINE
CKB&)XUHBI, 6 — pa3Be/l0OYHbIE CKBAKUHBI, 7 — HAIPaBJICHUE JBWKEHHS BOJBI MO
CTBOJIy CKB)XMHBI INpHU NepeOypHBaHMM BOAOYHNOPHOW MayKkH; A — y4acToOK
HUCXOJAIIHX NMOTOKOB, b — y4acTox Bocxoaammx notokoB (mmo 0. A. ExxoBy)

129



B ecTecTBeHHBIX HAPOTEOIOrHYECKUX YCIOBHSIX CTOK KapCTOBBIX BOJ
OCYILECTBIISIETCS. OT BOJOPA3/EJIOB K J0JIMHAM OCHOBHBIX IIHPOTHBIX PEK.
HwxHsist rpaHuIia akTHBHOTO JBIMKEHHS BOJ MPOXOAUT Ha riryouHe 500—
600 M oOT TOBEPXHOCTH  BOAOpPA3NeNoB. BcnencTBue — pa3BUTHSA
JENPECCUOHHBIX BOPOHOK JIPEHAMHM KapCTOBBIX BOJ| CTajlld TOpHBIE
BBIPA0OTKH, MIAXThl. BOpPOHKM aempeccuy MpPaKTHYECKH CAPSHUPOBAIN
CpenHIo KapOoHaTHYyI0 Tonmly. Hamudwe Bomoymopa mpenoXpaHHio OT
JIpeHaKa BOJBI BEPXHEH TOJIIIM, OJJHAKO B CIydae KPYIHBIX Pa3pbIBHBIX
HapylLIEHUH, B JEIPECCUOHHBII KOHTYD IONaAall U BEpXHUil ropu3oHt. Ha
MOBEPXHOCTH MCYE3JIM MHOTUE KapCTOBbIE MCTOYHHUKH, a THIPOCETH,
pasBuTas B TpeAerax BBIXOJOB KapOOHATHBIX IOPOX, OKa3ajlach
MOJIBEIIEHHON TI0 OTHOUICHUIO K TOPH30HTY KapCTOBBIX BOJ Ha MHOTHE
COTHH MeTpoB. Tam, rie BEpXHUH BOJOHOCHBI TOPH30HT COXPAHHICS,
MECTHBIE THAPOJUHAMUYECKUE YCIIOBHS TaKKe MpETepHes H3MEHEHHMS:
YMEHBIIWJICA JEeOMT KapCTOBBIX HCTOYHHUKOB, HAPYIIMJINCH YCIIOBHS
pasrpy3KH KapCcTOBBIX BOJ B THHIIAX PEK.

B HapyIIeHHBIX YCIOBHUIX BO3POC YKIIOH MOBEPXHOCTH KAPCTOBBIX BOJ,
a TaKKe CKOPOCTb MX JABIKEHHUS. JlempeccnoHHBIE MOBEPXHOCTH B psije
CIy4aeB  ONYCTWJINCh HIKE TPaHUIBl  aKTUBHOTO  BOJOOOMEHa
(B ecTecTBEeHHBIX YCIOBUsAX). B 30HY Kapcta OBUTM BOBIIEYEHBI OoJjee
ITyOOKHE YaCTH Ie0JIOTHYECKOT0 pa3pe3a, OTHOCHMBIE IPH HEHAPYLICHHOM
THIPOANHAMUYECKOM PEKUME K 30HE 3aTPyJHEHHOT'O BOJJOOOMEHA.

CymiecTBeHHBIE M3MEHEHHUSI KapcTa OOYCIOBICHBI COPOCOM IAXTHBIX
BOJ B BOJIOTOKH, KAPCTOBBIE CyXOJ0JbI U BIaguHbel. OObEeM MOJHUMACMBIX
Ha MOBEPXHOCTh BOJ M3MEPSIETCS] COTHAMHU KyOMUYECKHX METPOB B 4ac JUIs
OTJENbHBIX MIAXT W ThICSYaMU — JJisi paiioHa B nenoM. K mpumepy, B
1960 r. BogooTnuB u3 maxtel Ne 6 «KamuranpHas» Ha 3amagHOM KpbLie
I'naBHoi KusemoBckoit anTHKIMHAIM cocTaBisan 4000 m*/u.

B pesynbraTe cOpoca MaxTHBIX BOJ YBEJIMYMIACH BOJHOCTh HEOOJIBIINX
KapcTOBBIX peK. OKa3aquch BO3MOXKHBI JIBa CIy4asl pa3BUTHS CyXOJOJIOB:
cOpacbiBaeMble BOABI Cpa3zy MM MPOUIS HEKOTOPBHIA MyTh MCUE3AIOT IMOJ
3eMJIed, MOIVIOIIASACH IOHOPaMHM; IPOTEKas IO 3aKapCTOBAHHOMY JIOXKY,
OHU IIOCTENIEHHO KOJbMATUPYIOT JKEJIE3UCTOIl B3BECbIO TPELIMHBI H
noHopsl. Kpome Toro, oTMeuaroTcsi 1 KOMOMHUPOBAHHBIE CITydau.

Takum oOpa3om, Omarogapst OTKadke W BOJOCIMBY M3 IIaxXT BOJA
MOBTOPHO YYacCTBYeT B Pa3BUTHH KapcTa, B BepxHIOW KapOOHATHYIO
TOJILY NPHUBHOCHTCS AONOJHUTENBFHOE KOJMYECTBO BO [bl, KOTOPOE,
BO3MOXHO, KOMIICHCHPYET, a B psjAe ClIy4aeB W Mpe BbIMIACT
(UIbTpalMOHHBIE TIOTEPH BEPXHETO TOPU3OHTA 32 CUET JIPEHUPOBAHUS BOJ
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BbIpaboTkamu. Bopapl cOpacbiBaroTcs Ha MOBEPXHOCTh W B Ipefesiax
BBIXOJIOB TIOPOA CpeaHell kKapOoHaTHOHM Toimm. B pesynapTaTe MIaxTHOTO
BOJIOOTJIMBA B 30Hy aKTUBHOT'O BOJOOOMEHA MOCTYIAIOT BOJABI YaCTHYHO H
W3 30HBI 3aTpyIHEHHOro BogooOMeHa. llormomiasce moHopamu Ha JHE
CYXOZOJIOB, OHHU CHOBAa MUIPHUPYIOT II0 IOJ3€MHBIM KaHajaM B JBYX
HaIpaBJICHUIX: 4acTb BOJ BOBJIEKAETCS B IPUIIOBEPXHOCTHBIN (II€pBbIE
COTHHM METPOB) LHWKJI «IUTaHUE—TPAaH3UT—pasrpy3ka», OCOOEHHO B
YCIIOBUSIX BEpXHEW KapOOHATHOW TOJIIIH, JpyTas Ke 4acTh ABMKETCS BHU3,
3aKaH4YMBasl CBOU IIyTh Y HOBEPXHOCTHU ACHPECCHMOHHOI'O YPOBHA WM B
BOZOCOOpPHOM OacceitHe ropHol BeIpaOOTKU. [1IaXTHBINM BOIOOTIIMB MOKHO
paccMaTpuBaTh Kak (haKTOp aKTHBU3ALMH KapcTa 3a CUeT MHTEHCHU(HUKALIUT
THAPOANHAMHUYCCKOT'O pexuma HaAyroJbHBIX Kap6OHaTHBIX TOJIII.
HauOonee cymiecTBeHHble M3MEHEHHS B PAa3BUTHUH KapcTa MPOUCXOIST B
BEpXHEH (O HECKOJIBKUX COTEH METPOB) 30HE, OJHAKO B IPOLECCHI
aKTUBHOTO KapcTooOpa3oBaHMsI BOBIEKAIOTCS M Ooiee riryOokue
TOPU30HTHI TOJIII.

W3MeHeHne ruApoXMMHUYECKUMX YciaoBuil. B MOMEHT mocTyruieHus B
BBIpaOOTKM BOJAa IO XUMHYECKOMY COCTaBy MajO OTJIMYAeTCs OT
KapCTOBOM BOJIbI, IMPKYJIUPYIOIIEH B HaAyroJbHbIX M3BeCTHsKax. Ilocie
KOHTAaKTa C HEKapCTYIOIIUMHCS TOpOJaMH, OCOOEHHO C YIUIIMH,
COJep)KaIllMMH IIUPHUT, OHA 00OTAIAEeTCsl OKCHIAMH XKeJie3a, Cylb(aTHBIMU
WOHAaMH M CBOOOAHOM cepHOM KucIOTOH. Jluccoumanus mocienHei
NPEIONPEACISIET MOBBIIMICHUE KOHUEHTPAlMU BOJOPOJHBIX HOHOB, U pH
LIaXTHBIX BOJ NoHmWkaeTcs 1o 2,0. Kucnas maxTHas Bona 0OBIYHO MyTHas,
Oypasi, ¢ )KeITOBaTO-KPaCHBIM OTTEHKOM.

IMocne cOpoca maxTHbIE BOABI TEKYT MO MOBEPXHOCTHBIM pYyCIaMm,
JOKOMHAM CTOKAa M CYyXOJOJIaM, OKpallliBas MX BOIy W Oepera B Oypsie,
KENThle W KpacHble TOHA, KOHTPACTHO BBIACIIIONIMECS Ha (POHE JIECHOU
3eIeHM U OeNbIX M3BECTHSAKOBBIX cKal. Ocaxiaromuyecs THIPOKCHUIBI
XKeJe3a MOKPBIBAIOT NPUOPEXKHbBIE U JIOHHBIE OTJIOKEHMS, KOJIbMAaTHPYIOT
TPELIMHbI, KaBEpPHbl M Jaxe TMOoJocTH. B pycmax pek cosgaercs
NPOTUBOQUIBTPALIMOHHBIH ~ 3KpaH, MNPEMATCTBYIOIIUA  MOTJIOIIEHUIO
peunbIx BoA. Pexa cranoButcs moaBenieHHoW. [Ipumepamu mogoOHBIX Pek,
MOJBEIIEHHBIX Ha COTHU METPOB HAaJ CIPEHUPOBAHHBIM T'OPHU30HTOM
KapCTOBBIX BOJ, MOTYT ciayxuThb Kwuszen, Buamep, Onanennas u ap.
MHorue KapcToBbIE PEUKH, MMEBLIME B €CTECTBEHHOW OOCTaHOBKE BOJO
MOTJIOMIAIOIIME [TOHOPBI M CyXME€ pycja, COXPAaHAIOT B HACTOSIIEE BpEeMs
BOJHBIN MOTOK Ha BceM mpoTsbkeHnn AonuHbl (Cyxoit Kuzen, Buamep).
3HauyMTeNnbHAs 4YacTh IIAXTHBIX BOJ TPOHMKAeT B 3aKapCTOBaHHBIC

131



TOPU30HTHI, YCHIIUBAsl PACTBOPEHHE MTOPO/I.
NudunpTparvs CEpHOKUCIBIX JKEJIE3UCTBIX BOJ B MOPOABI M3MEHSET
XMMHYECKUH COCTaB M arpeCCHBHOCTh KapCTOBBIX BOA, Takoe M3MEHEHHE
OTMEYECHO B TPYIMIEC MCTOYHUKOB paiioHa max Thl Ne 6 «KamurtanbHasy.
Jlerom 1959 1.Boxa MCTOYHWKOB ObIIa OECITBETHOW, a dYepe3 TOoJ OHa
IIOMYyTHEJIa ¥ TIpHOOpeNa XKenToBaThlii oTTeHOK [73]. M3MeHumcs: coctaB
BOJABI — MOHM3WIMC, PH W comepxaHWe TUAPOKAPOOHATHOTO MOHA,
YBEJIMYMIIOCh KOJHMYECTBO Cysib(aroB. Boma HCTOYHMKOB, HMMeEBIIas B
€CTECTBEHHBIX YCJOBHSX CJIa0OIICIOUYHYI0 DPEaKIMi0, T'HAPOKapOOHATHO-
KaJILIUEBBIA COCTaB U MuUHepaim3anuto meHee 0,3 1/11, 32 KOPOTKOE BpeMs
MpeBpaTWiiach B  KHUCIYIO CyJTb(aTHO-KAIBIIHEBO-KEIC3UCTYI0  BOIY
¢ muHepanu3anueit 10 0,9 /1. CepHOKHUCIIBIC KEJIS3UCThIC aXTHBIC BOIbI,
oTajiasi B peKu, CyIIECTBEHHO U3MEHSIOT UX XMMHUYECKUH COCTaB.
HaGmonenus 3a m3MEHEeHHEM XHMHUYECKOTO COCTaBa BOJ WCTOYHHUKOB
MoJ BIUSHHEM cOpoca IIAXTHBIX BOJ IO3BOJWIM CHCJaTh BBIBOA O
CYILIECTBOBAHUHU B KaPCTYIOIIMXCS MaCCHUBaX, JaKe B 30HE TOPU30OHTAIBHOM
MUPKYISAIIH, 000COOICHHBIX ITyTeH JBMKEHUS KapCTOBBIX BOJ [73].
Kucnele miaxTHble BOABI, IMPKYIHPYS B TONIIE HW3BECTHSKOB,
CMEIIMBAIOTCS ¢ KapCTOBBIMU BOJIAMH, B PE3yJIbTaTe YEro U3MEHSETCS HMX
COCTaB — CHIDKAETCS KHUCIOTHOCTh, YMEHBIIIAETCS KOJIUYECTBO B3BECEH W
3arpsI3HSAIONINX BEUIECTB, T. €. MPOUCXOJIUT UX OYHIIEHHE. | 1aBHAs poIb B
3TOM MPOIIECCe MPUHAIUICKHUT KapCTy: B3aMMOJCUCTBUE C KapOOHATHBIMU
MOPOJIaMH TOBBIIIACT IIEJIOYHOCTh BOJ, a WX JIBIXKCHHE IO TPEIIMHAM,
MOJIOCTAM, KaBepHaM, TelIepaM CIIOCOOCTBYET OCAXKICHUIO MEXaHUIECKIX
B3Becel u kojutonoB. Corpynnukamu BHUMOCyrone Obutd MpOBEICHBI
WCCJICIOBAHUS 110 BBISBICHUIO CTCIICHU OYMINCHUS IIAXTHBIX BOJA B
mporiecce WX JABIKEHWS mop 3emuiell. Boma w3 mmaxTel «CKambHas»
cOpaceiBaercs B p. [ myxyto, KoTopas gepe3 6 KM TOBEPXHOCTHOTO TEUEHUS
MOIJIOLIAETCS MEMEPON U TeUET Ha MPOTSHKEHUU 7 KM MOJI 3€MJIEH, a 3aTEM
BEIXOJIUT B BHUJAE WCTOYHWKAa Ha Oepery p. UycoBoil. Ilo maHHBIM
JI. B. IleuepknHOW W ApPYTHX, KOHIEHTpPALUs 3aKUCHOIO >Kejie3a B BOJE
cummmach ¢ 20—25 mMr/amM® B Mecte cbpoca 10 5,6—3,5 Ha ydacTke
norjomieauss u 0,08—0,02 B HCTOYHHMKE, OKHCHOIO JKeje3a —
cootBeTcTBeHHO ¢ 50 110 8,6 m 0,04 mr/mv’, KoHueHnTparus 3arpsi3HAiomux
BEIIECTB M KHCJIOTHOCTH BOJBI YMEHBUIMINCH HA YYACTKE MEXIYy MECTOM
cOpoca U MECTOM TIOTJIONICHUSI B OCHOBHOM B pe3yjbTaTe pa30aBlicHHS
BOJBl TMOBEPXHOCTHBIM CTOKOM, a B 3aKapCTOBAHHOM MacCHUBE —
Onaromaps BOBHUKHOBEHHUIO 3¢ ¢ekTa GUIbTpalud U HEUTPaIH3YIOLIEMY
JIEHCTBUIO M3BECTHAKOB. [Ipw momamaHWMM KHCIBIX IMAXTHBIX BOJX B
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MO/I3EMHBIE MOJIOCTH MIPOUCXOAUT WHTEHCUBHAs KOppo3us,
COIPOBOXKIAFOIIASCS aKTUBU3alMen KapcTa u XUMHUYECKOMN
HelTpanusanued Boa. MexaHndeckas O4MCTKa BOJA OT KPYMHBIX YacTHLl U
B3BECEM MPHUBOIUT K KOJBMAaTalMM TPEIIWUH, KaHAJIOB, IOJIOCTEM.
PacTBOopeHue M oOcakIeHHE MOXKHO HAOMIOIaTh HENOCPEACTBEHHO B
Helepax, Ha ydacTKax IIOJ3€MHOro TpaH3uTa Boj. Tak, B psne merep
Kuzenosckoro paiiona (PKenteiii IloHOp) TibIOBI B pyciie MOA3EMHOTO
MOTOKA KOPPOJMPOBAHBI, OCJIOXKHEHBI MHKpOhOpMaMU  KHCIOTHOTO
BbIIIIeNIauMBaHus. Pycna memepHbIX pydbeB 4YacTO OKpamieHbl, KaK U Ha
MIOBEPXHOCTH, B KpacHOBaTble TOHAa. MHOrme mnemepsl U IMOA3EMHbBIE
MOJIOCTH, TOIJIOIIABIIME IIAXTHBIE BOJBI, 3aMOJHIINCH KEJIE3UCTBIM
0CaJIKOM U MPEKPaTWIN CBOE CYIIECTBOBAaHHE, HAPUMeEp Iemiepa 30I0Toi
Kanpon.

l'opHonoObIBatoImiass  AESTENBHOCTE  MPHUBOAUT K HM3MEHEHHIO
THJIPOIMHAMUYECKON W TUAPOXMMHUYECKOW O0OCTaHOBOK pPa3BUTHS Kapcra,
YTO CITOCOOCTBYET KaK €ro aKTUBU3AIMH, TaK U CTAOMIIH3AIIH.

AHTpPONOreHHbI KapeT Ha BepxHekaMCKOM MeCTOPOKIEHUH
KAJMHHBIX coJieit

VYcnoBus mposiBICHUS aHTPONOIEHHOro Kapcra. Brlemka coneil Ha
MECTOPOKACHUU OCYIIECTBISIETCS IMAXTHBIM CIHOCOOOM — C TTIOMOIIBIO
TOPU30HTAJBHBIX BHIPA0OTOK Ha YpPOBHE MPOTYKTHBHON KaJTHEHOCHOMN
30HBIL [locneaHsas COCTOUT U3 HECKOJIBKUX IIIACTOB, U3 KOTOPHIX PabounMu
SBIISIIOTCA JBa. [lnacTel 3aneratot Ha riryoune ot 130—150 qo 350—400 m
COOTBETCTBEHHO TEKTOHHMKE COJITHOTO Teja.

JloObiua KamWMAHBIX COJIEH OCYIIECTBISETCS HAa BOCBMH DPYAHHKAX,
pPacHONOXKEHHBIX B TIpeleinax 3acTpPOMKH M OKPECTHOCTEW TOPOAOB
Bepesnnku u Conukamck. [locine moObum coneit mox 3emiiell octaeTcs
MpaBUIIbHAS CETh BBIPA0OTOK, IITUPHUHA M BBICOTA KOTOPHIX B 3aBUCHMOCTH
OT Ha3HayYeHHs H3MeHsdeTcs OT 3—5 nmo 7—8 M. B comsHOM ToOmIIE,
HECMOTpsl Ha ee IUIACTUYeCKHE CBOMCTBa, BCTpEHalOTCAd Hapsanay C
3aJICUCHHBIMU OTKPBLITBIC TPCIINHBI. Onu MNpEACTaBIAIOT OINNACHOCTL KakK
BO3MOJKHBIE ITyTH TOCTYIUICHHUS B BRIPAOOTKH HAZACONEBHIX BOA. [Ipu sTom
MPOMCXOJUT KOPPO3MOHHOE pAacCIIMpEeHHe TPEHmIMH M 00pa3oBaHHE B MO
KPOBHOU COJIAHOW TOJIIE KAPCTOBBIX MYCTOT.

PactBopsitoriee  nmeiicTBe Ha CTEHBI W CBOIBI TOPHBIX BBIPAOOTOK
OKa3bIBAIOT KOHIEHCAIMOHHBIE BOabl. (CTekas TO CTEHKaM, OHH
HaCBILIAIOTCS COJSIMM M TNPEBPAILlAlOTCS B KOHIEHCALIMOHHBIE PACCOJIBI.
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C HUMH, B YaCTHOCTH, CBS3aHO OOpPa30BaHHME COJSHBIX CTaJaKTHTOB,
KPHUCTAJIJIOB U JPYTUX BTOPUYHBIX (POPM.

Hamuure B TONme coneil HMCKYCCTBEHHBIX MOJOCTEH BBI3BIBACT
W3MEHEHUE HANPSDKCHUS! B MEPEKPHIBAIOIINX TOpoAax (COMix, Mepreisix u
Ip.), COIIPOBOKAAIOIIEECS pa3yIUIOTHEHHEM, paccianBaHHUEM,
0o0pa3oBaHMEM TPEIIMH, OOBaJlaMH CBOJOB BBIPAOOTOK. DTH IPOIECCHI
aKTHBHO NPOHMCXOAAT HA y4yacTKax, II€ BBIEMKa COJNEH OCYILECTBISETCS
METOJIOM TOJATAWBBIX MEJINKOB. lIpM ero WCmONb30BaHWM IIUPHHA
MEXKaMEPHBIX IIEIMKOB YMEHBIIAETCS TI0 CPaBHEHUIO C JOOBIYHBIMHU
KaMepaMH, 4TO BEJET K YBEJIWYCHUIO HArpy3KH HA HUX U CPaBHHUTEIHHO
ObicTpOMy HX pas3gaBiuBaHMio. B mpouecce npedopmanuu CBOJOB
BHIpaOOTOK B TOKPOBHOW TOJINE pACIIUPSIOTCS M BHOBH OOpa3zyroTCs
TpeurHbl. OHM pPacIpOCTPaHSIOTCA BBEPX Ha JECATKH METPOB WU NPH
COBMAZCHUH Psiia 0OCTOATENLCTB, HANPUMEP, PAa3BUTHU MO OCJIAOJICHHOM
30HE B TONIIE COJEH J0 paccolbHOTO TOPH30HTA, MOTYT B TEUEHHE
KOPDOTKOTO  BPEMEHH  MpPEBPAaTUTbCS B BOJONPOBOMSIIME  MYTH,
crnocoOCTBymOIIME (HOPMHUPOBAHUIO KPYIIHBIX KapCTOBBIX ITOJIOCTEH.
Hanmuwme ocnabmeHHON 30HBI, OOYCIIOBICHHOW COJSHOW TEKTOHUKOW U
TEKTOHUYECKUMHU JIBUIKEHUSMH, Pa3BUTHE TPEIIMHHON MPOHUIIAEMOCTH OT
CBOJIa BBIPAOOTKM A0 HAJCOJEBBIX BOJ B 3TOH 30HE SBHJIOCH MPUYMHON
aBapuM Ha OZHOM M3 NOA3EMHBIX y4acTKOB bepe3HHKOBCKOro KaJHMHHOTO
pyaHuka Ne 3.

3aronsieHMe pyIHNKAa M BO3HNKHOBeHHe MpoBasia. B Hauane sHBaps
1986 r.B omHOM W3 ONOKOB 4-i1 3amamHOW TaHeNu ObUIM OOHApPYKEHBI
CTpYyH paccolia U3 KpOBJIM BbIpaboTku. Ha mpoTsbkeHun ssHBaps u Gpespaiis
MPUTOK paccoia yBeNW4YHMBajcs M B KOHIE (eBpais npeBbicua 100—
120 M*/a. B mHauame MapTa BOJONPHTOK KaTacTPO(GHUECKH OBICTPO
HapacTaJll ¥ 3a HECKOJbKO aHed moctur 2000 M4, B YCJIOBUSIX aBapUMHON
cUTyauuu JIoOblya coyieil Ha pynHuKe Oblia npekpaineHa. Ilo maHHbBIM
H.B.Ky3nenosa wu A.H. KoTtenbHukoBa, K KOHI[y HIOHS BCE
BbIpabOTaHHOE MPOCTPAHCTBO ILIAXTHOTO, MOl OBUIO  3alOJHEHO
paccomamu, o6mmii 00beM KoTophlx cocraBwi 16 mum. MP.  Tlpm
IIPOM3BOACTBE OypOBBIX pPAaOOT HaJ 3aTOIVICHHBIM UIAXTHBIM IOJIEM
HEOJHOKPAaTHO OTMEYaJIHMCh Cllydyad TMpoBana OypoBOro HHCTPYMEHTA,
BBIXO/Ia YepPe3 CKBaKUHBI TOPIOUET0 ra3za WM TSATU BO3LyXa.

B pesynbraTe noctymnieHus NPeCcHBIX U CI1a0OMUHEPAIN30BAHHBIX BOJ
(Bcnen 3a paccoiaMu) B TOMLIE COJed Haj BbIpaOoTKamMu chopMupoBaach
KapcToBas MONOCTh 0ObeMoM cBbire 630 000 M°. Ee cBox mepemermancs
BBEpX 3a CYET ITOCIOHHOTO OOpPYIICHHUS TOPOJ COJSHO-MEPIesIbHON, a
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3aTeM TeppUreHHO-KapOoHATHOI Tommuu. B mporecce pacTBopeHus comneil B
MOJIOCTH HAKaIUIMBAJICA TOPIOYMH TIa3, IMEPUOJUYECKH BBLIEIABIIUICS
Yyepe3 CYIIECTBYIOIINE HaJ IaXTHBIM MOJIEM CKBa)KUHBI.

B Houb ¢ 23 Ha 24 wions 1986 r. mpousonwio oOpyIIeHHE CBOJIA
IOJIOCTM M B3pBIB CKONMBIIErocs rasa. B3pblB 00yclOBUI CBETOBYIO
BCIIBIIIKY M BBIOpPOC OOJIOMKOB 3a IpeAesbl IpoBaja Ha PACCTOSHHUE O
HECKOJIbKMX COTEH METPOB. B3pbIB Ta3a ObUT BBI3BaH, MO-BUAUMOMY,
WUCKpPEHUEM, BO3HUKIIMM TIPH yJAape CKaJIbHBIX OOJOMKOB  WJIH
MeTalnaeckux Tpy0 ckBaxxuHsl Ne 10, pacronaraBimeiicss BHyTpH KOHTypa
obpymenusa. HekoTopoe Bpems jkepiio mpoBaja ObUIO OKYyTaHO CH30H
IOBIMKOHM (ra3, BOISHOM map), H3-32 KOTOPOHM OBUIO HEBO3MOXKHO
paccMOTpeTh AHUIIE TPOBaja.

[lepBbie M3MepeHus MmoKas3aiy, 4To ryOnHa 00pa3oBaBLIeHCs BIAIMHBI
10 o0pymeHHBIX nopon xocturia 160 m, a 1o BeipadoTox — Gomnee 400 m
(puc. 60). uametp mNpoBalbHONW TPYObI HAa YPOBHE CKaJbHBIX IOPOI
MIECTPOIIBETHOM TOJIIN COCTaBUI B cpenHeM 70 M, a Ha MOBEPXHOCTU —
100 m (bmaromapsi pHIXIION TOJNIE YETBEPTHUYHBIX (DIFOBUOTIISAIMAIEHBIX
orTnoxkenuil). IlpoBanpHas BHaguHa Hayana 3amoOJHATHCS BOAOH, M 3a
CPaBHUTEIBHO KOPOTKOE BpeMsI YPOBEHb €€ CTaOWIM3UpPOBAJICS, MPUIS B
COOTBETCTBHE C YPOBHEM IIOJI3€MHBIX BOJI B IIECTPOLIBETHOH TOJIIIIE.

Jposrouusi  mpoBaja. C MOMEHTa  BO3HUKHOBEHHMS  BIaJUHA
MPOJOJDKACT 3alOJHATHCS OTJIOKEHHWSIMHU, cllaralommuMu ee Ooprta. B
BEPTUKAIBHOM pa3pe3e MpoBajia BBIIENAIOTCS ABE YacTH: BEPXHSIS, C
OTIOJI3HEBBIMU CKIIOHAMH, W HIDKHSAS — B TOJNIIE Y(HUMCKUX TOPOJ — C
BEPTHKAIBHBIMH OOPBIBUCTHIMU OOpTaMu BbICOTOI 20—25 M Hax ypoBHEM
Bozbl (puc. 60). PazButne BmaauHbl NPOSBISIETCS B MEPEMEIECHUM BHU3
(OIUIBIBHHBI, OTIOJI3HHU, SPO3MOHHBIN Pa3MBbIB M IUIOLIAJHON CMBIB) PHIXJIBIX
MECYaHO-CYTIIMHUCTBIX MOpOJ  (DIFOBHOTIISIMANGHONW TONIIM, a TaKXkKe
CKAJbHBIX U TIOYCKAJBHBIX TIOPOJI ECTPOIIBETHOU TONIIH (OOBAJIBI).

C 1988 mo 1990 r. mpoM30IIIO CYIIECTBEHHOE YMEHBIIIEHHE TIyOUHBI
BraguHel. B mapte 1988 1. MakcumanbHas TioyOMHA, BojgoeMa B HEH
cocrapmsuia  109,5 M, MuaumanbHas — 72 M. CeBepHBIH OOpT BITaMHBI
OKa3aJICsl OYeHb KPYTHIM, HO HE OTBECHBIM, B OTJIMYHE OT IOKHOrO. 3a
3roga, mpolmeANIMX C Hayajna HaOMIOJACHWH, TIyOMHa Bogoema
(v BaiuHBI, COOTBETCTBEHHO) YMeHbIIMIUCH Ha 15—30 M. HanbGomnbinas
ryouHa Bomoema B jAekabpe 1990 r. paBusutack 77,5 M. M3meHwics
penbed mHmma: B 1988 T1.Ha (oHE HEpOBHOCTEH BBHIIETSUINCH [IBE
BIIQJMHBl — B CEBEPO-3aMaJHON M FOr0-BOCTOYHOM YaCTSIX — TIIyOHHOMN
6oxnee 100 M. B xonme 1990 r. qHMINE TPENCTABIAIO COOONH OTHOCHUTENHEHO
POBHYIO IUIOIIAJKY, HAaKJIIOHEHHYIO C CeBepo-3alajia Ha IOro- BOCTOK, Ha
rITyOMHE COOTBETCTBEHHO OT 58 10 77,5 M.
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[IpenmMyIiecTBEHHOE HAKOIUICHHE MaTephalla B CEBEpO-3alaJHON YacTh
BIQJIMHBI CBSI3aHO C DPO3UOHHON JEATEIBHOCTHIO PYyYbs, BIQJIAIONIETO
BIIPOBAJI ¥ Pa3MBIBAOIIETO PHIXJIbIE TIOPOABI (DITFOBUOTIISIIUAIBHOMN TOJIIIH.

HakoruteHne oTi0XeHuid BO BIIAJAWHE CBSI3aHO C CE30HHBIMH YCIOBUSMU
(puc. 61). Boee MHTEHCHBHO OHO NPOWCXOMUT B TEIUIbIA IEPHOM, KOT/IA

aKTHBHBI Pa3IUYHbIE T'€OJMHAMHYECKHE MPOLECCHl — 3PO3HUs, OIOJ3HH,
00BaJIBI U .
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Puc. 61. Jlunamuka HaKOTUICHHUS OTJIOKEHUH B TipoBasie B 1988—1990 T.

B XOJIOTHOE BpeMs romaa (HOSIOpBE—MapT) TIPOIIECCHI
MPUMIOBEPXHOCTHOTO pa3pylleHHs 3aryxaioT. B 3To Bpemsi IOHHBIE
OTIOXKeHUS (HOPMHUPYIOTCS TIaBHBIM 00pa3oM 3a cyeT o0BajoB B OopTax
OOBOJTHEHHOW YacTH MPOBAILHON TPYObI HUKE YPOBHS JIbJIA.

3a 4 rona c MoMeHTa 00pa30BaHMs yBEIMYMIIACH IUIOMIAAbL BIaguHbL. Ee
JUaMeTp Ha ypoBHE noBepxHocTH Bo3poc co 100 mo 150 M, a ¢ yuetom
MPUMBIKAIONIET0  OBpara, c(opMupoBaHHOTO pydbeM, — 10 220 M.
JuameTp mipoBania Ha ypoBHE BojioeMa yBenuumics ¢ 45 mo 50—53 M 1o
kopotkot ocu u co 100 nmo 120 —mo pnuHHOM. COOTBETCTBEHHO
M3MEHHUIACh TUTONIA/b BOJHOTO 3epKaa (puc. 62).

B mapre 1988 r. B Bomoeme ObUTM O0TOOpaHBI MPOOBI BOJABI C pa3HBIX
rIyOuH. BBIACHUIIOCH, YTO ¢ TIyOMHOW MHUHEPAIM3aLus BOABI MOCTEIIEHHO
yBemuuusaercs ot 0,3 r/am° y noepxsoctu 10 0,9—1,1 r/nm’ Ha rinyGune,
a pH ymensIaercs ot 7,9 mo 7,2.
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Puc. 62. Jlnnamuka 1ioniaayg npoBajibHOro Bogoema B 1988—1990 r.

Bognast Tommia okaszanack pacciIO€HHOW Ha 2 4YacTH: BEPXHIOW, 0
riyounbsl 15—20 M, 1 HIDKHIOIO, 3HAUYUTEIBHO OOJIBINYIO, 10 AHA (pHC. 63).
Bogpl BepxHel 4acTH UMEIOT THAPOKApOOHATHBIA COCTaB, a HWKHEH —
xnopunHelid.  I[IpeoOmamanne B BepxXHEH YacTH BOJHOH  TOJIITH
THAPOKApOOHATOB OOBICHIETCS MPUTOKOM BO BIAAWHY TaNbIX, JOXKIEBBIX,
TPYHTOBBIX BOJI, a TaKXXe IMOJ3EMHBIX BOJ TMECTPOIBETHON Tommu. K
Havaimy 1989 r. oTMedanocs yMeHbIIEHHE MUHEPATN3AIlUN BOABI TI0 BCEMY
paspesy: B IPHIIOBEPXHOCTHOH 4acTH oHa cocraBwia 0,2—0,3 r/am°, B
HmwxHer — ot 0,3 1o 0,8 /M. DTH Ke 3HAYCHHS U 3aKOHOMEPHOCTh UX
U3MEHEHUS COXpaHWIUCh 10 KoHua 1990 r. Haumensbiass y moBEpXHOCTH
MUHEpaIu3aus pacteT mo Mepe yrayomenus mpo 20—30 M, 3arem
konebnercsa B uarepsaie rayoun 20—30—50—60 m B mpenenax 0,4—0,7
r/amM°, a y [HA CHOBA yBETHYMBAETCS, HOCTHIAsk MAKCHMAIBHBIX 3HAYCHHIL.
(0,8 1/nm%). Coxpamsiercst mpeoGnafaHue THAPOKAPOOHATHOTO HOHA IO
rryomasl 20 M W WOHA Xjopa— A0 JHA. B TUIpOIuHAMHUYECKOM
OTHOIIICHUY BOJ{HAS TOJIII[A BOBJCUEHA B MECTHBIM BOJTOOOMEH.

HaGmonenus 3a muHaMUKOW TPOBAIBHOW BITAIWHBI MMOKA3bIBAIOT, UTO
oHa OyZer pa3BUBAThCA €IIe [OIUTEIBHOE BpeMs, HECMOTpsS Ha
OTHOCHUTEIIFHYIO CTAOMIIU3AINIO BOTHOTO PEKUMA.

YcioBusl MposBIeHHUS] KAPCTA B OTXO0Aax AO0OBIYM M MepepadoTKH
KAJIUITHBIX cojiedd. TBepbie TaJUTOBbIE OTXOAbI 000raTUTEIIbHBIX (HaOpUK
CKIIQJIUPYIOTCS Ha IMOBEPXHOCTH 3EMJIM B BHJIC HACHITICH — OTBAJOB.
Bricora nackimedr mocturaer 50—80 M, momiaab — AECATKOB T'eKTapoB,
00beM — JICCSTKOB M COTEH MHJIJITHOHOB KYOMUECKHX METPOB.
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Puc. 63. XuMunueckuil cocTaB M TUIBI BOJ IpoBaja Ha Haubojee TiIyOoKOM
yuactke (MapT 1988)
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ConeoTBasibl ~ TPEACTABISIIOT  COOOW  HMCKYCCTBEHHBIE  MAacCHBBI
JIETKOPaCTBOPHMBIX TaJHTOBBIX OTXOAOB. B pe3ymbTare BO3meWCTBUSA
aTMOC(EpHBIX OCaJKOB M BJIard Ha IMOBEPXHOCTH COJICOTBAJA M B HEM
CaMOM AaKTHBHO pa3BHMBAIOTCS KapcToBble mpouecchl. dopmupyrommuecs
MPH 3TOM PAacCOIBl MUTPHPYIOT B TOJINE OTBaja MO HANpPaBIECHUIO K
OCHOBaHUIO CKJIOHOB. YacTHYHO OHM QWIBTPYIOTCS B TOJCTHIIAONINE
OTBAJI MOPOBI, UTO MPUBOAUT K 3arpsI3HEHHUIO TPYHTOBBIX BOI.

MarepranoM COJEOTBAJOB ABISIOTCA KPOIIKAa COJIHBIX MOPO/I,
YeIIyHKN TIMHBI W Pa3fWYHble BKIIIOYEHHUS B cOiMu. B coctaB TBepIbIxX
coneseix orxomoB Bxogsr NaCl (95,0%), KC1 (1,5—2,0), MgCl, (0,1),
CaSQO, (2,0), HepactBopumslii octatok (1—1,5).

I'panynoMerpuueckuif  cocTaB  OTXOAOB 3aBUCUT OT  CTENEHU
n3MenbueHus pyabl. [locie OTCHIKA MPOUCXOAUT CIUSHUE U YKPYTTHEHUE
YacTHULl B pe3yJbTaTe IPAaBUTALMOHHOTO YIJIOTHEHHWS OTBaJbHBIX MacC U
MepeKpUCTAITN3AINH coeld. CBeKEOTCHIITAaHHBIN MaTeprall UMEET CBETIIO-
cepylo M mecTpylo okpacky. Co BpeMEHEM OH TEMHEET BCIIEJCTBHE
PacTBOPEHMSI CBETIBIX COJIIHBIX 3€PEH W HAKOIUICHUS TEMHBIX TJIMHHCTBIX
YaCTHIL.

CBexue TamuTOBBIE OTXOABI comepkaT oT 8 10 22% (BECOBBIX)
NnepBUYHOM Bnaru. Brara npeacraBiser co0oil XJIOPUIHO-HATPHUEBBIN
paccon ¢ MuHepanm3anuei 360—375 /7.

B pesynbTare yIjaOTHEHHSA BIAXHBIM PBIXJIBIM OTBaJIbHBIA MaTepual
LEMEHTUPYETCS B IUIOTHYIO TIOJYMHUHEPAJbHYIO COJIIHYIO TOPOAY C
3epHUCTON TeKcTypoil. IlopHCTOCTH CBEXEOTCHITAHHOIO MarepHuaia
cocraBimsger 40—45%, a B ocHoBamumm otBana — 0—2%. IlnorHas
paccolloHeNpOHUIIacMasi 30Ha B OCHOBAaHWHU COJICOTBAJIOB 0Opa3yeTcs
Omaromapsi JeTWIpaTaliil OTXOJOB TIOJ JCWCTBUEM CHJIBI TSDKECTH,
VIUIOTHEHHI0O ~ OTXOZOB  TMOJA  BIHWSAHMEM  COOCTBEHHOrO  Beca,
pa3BUBAIOIIMMCS BO BpPEMEHM MpoIeccaM IUIaCTHYecKOH aedopmaini,
(PM3UKO-XUMUYECKUM IIPOIleccaM, IMPOTEKAIONIUM B TOPOBOM pPacTBOpPE
[81]. B comneorBamax ¢GopMUpPYIOTCS TpH 30HBI: CIa0OYIUIOTHEHHBIX,
CPEIHEYIUIOTHEHHBIX M CHUJIBHOYIUIOTHEHHBIX Topod. B  pesynbrate
YIUIOTHEHHUSI TIOPOJ MPOUCXOIUT WX ycaaka Ha 15—20% oT HavanbHOI
BBICOTHI OTBasia. Hanbonee MHTEHCHBHO MaTepuan yIJIOTHSAETCS B MEPBBIT
rog. IlocTosHHOEe  MOMOJHEHHWE  OTBaja  CBEXKHUM  MaTepuajoM,
MPOUCXOSANIEE OJHOBPEMEHHO C YIJIOTHEHHEM, pas3idduie CBOMCTB
MaTepuraia, 3aJIErafIIero B pa3HbIX €ro 4acTsaX, 00yCIOBINBAIOT PA3BUTHE
BaJIOB BBIIaBIIUBAHUS MO KOHTYPY M BO3HHKHOBEHHE OIIOJI3HEH 00BEMOM
10 100—800 ThIC. M°,
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B comeorBasax o00pa3syroTCs paccoiibl OTXKATHS, BTOPUYHBIE U
KOHJICHCAITMOHHBIC. PacCoIbI OTXKATHS BBIACIIAIOTCS M3 CBEKEOTCHITTAHHOMN
MacChl TIPY YIUIOTHEHHUW COJICOTBaJIA. DTOT Mpollecc Hauboyiee aKTHBHO
MPOTEKACT B IEPBBIC MECALBI MOCIE OTCHIIKH, a 3aTeM 3aMeJyIsieTCs] B
CBS3M C O00C3BOKMBAaHHEM MaTephajla W  YaCTUIHBIM  IEPEXOIO0OM
PacTBOPEHHBIX COJIEH B KpHUCTALIM3aMOHHYIO (Gopmy. C Bo3pacTanmem
Harpy3Ku KOJMYECTBO OTKUMAEMOIo paccoia yBenuuuBaercs. [lo jaHHbIM
I'. A. KomnmammankoBa,  B. IL. KmementbeBa,  IO. II. Epemenko, 1 M
CONEOTXONOB  BbUIeHsieT mpu  ymiotHennn 0,089 M°  paccomna
¢ muHepanuzanueid 10 300 r/n. Pacconsl oTxaTust pacpocTpaHeHsl BOJIN3U
(¢poHTa OTCHINKHU. B ciydyae 3HAYMUTEIBHON MOIIHOCTH CBEKEOTCHITIAHHOM
TOJIIA OHH TIPOHHUKAIOT BIUIyOb, JIOCTHTas OCHOBaHWSA (9KpaHa)
coJieoTBaja.

Bropuunsie pacconmbsl 00pa3yroTcs B pe3yiabTaTe PacTBOPEHHUS COJeH
atMOocepHBIMA ~ OcamkaMu. KX  KOJIMYeCTBO  pacCYUTHIBACTCS  II0
COOTHOIICHUIO OOBEMOB BBIMAJAIONIMX OCAJAKOB MW  HCHApHBIIEHCS
JKUJKOCTH C ccieoTBana. Tak, B paiioHe T. bepe3Huku cpenHeronoBoil cioit
ocaikoB cocTaBiusieT 695 MM, a ciIod ucmapeHus, MO0 JaHHBIM
C. M. Potbkuna, E. f. Anekceenko u C. I1. Boctperoa, 150—180 mm.
DTO 3HAHHWT, UYTO B COJCOTBAI CKEroHo monagaet 515—545 mm, nnu 74—
79% Bcero ciosi ocankoB. B oTBanme moxkaeBble BOABI HACKIILIAIOTCS
cosimu. BenenctBue 3TOro 06beM BTOPHUYHBIX PAacCOJIOB YBEIUIHBACTCS
npuMepHo Ha 25%, 4YTO TNPUOIM3UTENTHHO COOTBETCTBYET O0BEMY
ucnapuslieiica Binaru (He mnocrtymuBumied B otBan). C. II. Boctpernos
CUUTAET, YTO KOJUYECTBO OOPA3yIOIMIMXCS BTOPHUYHBIX PACCOJIOB MOXKHO
MPUHSATH PABHBIM 00bEMY BBITIABIIMX HAa OTBaJl aTMOC(HEPHBIX OCAIKOB.

Konpencanuonnsie paccoinsl, no C. M. Potekuny, E. 5. Anekceenko u
JIPYTHM, 00pa3yIoTCs B pe3yJbTaTe KOHIEHCAIIMH aTMOC(EPHON BIIard TpH
KoJieO0aHUM TeMIIepaTypbl U BIIAXKHOCTH BO3JyXa. YCTaHOBHUTH 3HAYCHHE
KOHJICHCAITMOHHBIX TPOLECCOB B (POPMHUPOBAHHH PACCOJIOB JOCTATOYHO
CJIOKHO.

KpynHast 3epHUCTOCTD, TPEIIMHOBATOCTE (YIJIOTHEHHMSI, BHIBETPUBAHUA,
pasrpy3ku), MEpBUYHAS PBIXJIOCTh MaTepuayia OOYCIOBIMBAIOT BBICOKYIO
BOJIONIPOHUIIAEMOCTh OTBAJIOB HA 3HAYUTENHHYIO TIIyOWHY B OTIHUYHE OT
©CTECTBEHHBIX BBIXOJOB COJICH, BOJOHETIPOHUIIAEMBIX U3-32 CTPYKTYPHBIX
CBOWMCTB, IUTACTUYHOCTH, OTCYTCTBHS TpEIIMH. B CB3M ¢ 3TUM Ha
MOBEPXHOCTH  OTBAJIOB  (OpMHpYETCS  KapCTOBBI  Me3openbed,
OTIUYAIOMINACSI OT KOPPO3WOHHOTO MHKpopenseda eCTEeCTBEHHBIX
BBIXOJIOB ~ COJSHBIX MOpoJ. BoxompoHHIIaeMocTh, PacTBOPUMOCTH
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MaTepuaia, HallMuie HEpPacTBOPUMBIX MpUMeceld M HEOIHOPOAHOCTH
OTBAJIOB OTPEJEISIOT YCIOBHS NMPOHUKHOBEHHS aTMOC(EPHBIX OCAIKOB U
00pa3oBaHMs B HUX TMAPOJMHAMHYECKUX 30H MOBEPXHOCTHOTO JBIKCHHS
BOJIbI, @3pally U TOPU3OHTAIBHON [TUPKYJIISIHU.

Bosblryto 4acTh BEPTUKAIbHOIO pa3pe3a OTBAIOB 3aHUMAeT 30HA
adpaIiy, XapaKTepH3yIOIascs BBICOKOH BOIONPOHNIIAEMOCTBIO, 0COOEHHO
B BEpXHEH — 3aKapcTOBaHHON — vacTu. OHa NENHUTCS Ha JIBE MOJ30HBIL:
BEPTUKAJIBHOI'O NEPEMCIUICHUA PAaCTBOPECHHBIX BEIICCTB U HEPACTBOPUMBIX
BKJIIOUYEHHUH, MOIIHOCTBIO 2—/ M, W aKKyMy/siiud (BMBIBAaHUS)
HEPacTBOPUMOIO MaTepHaia, o0pa3ylomero MajloOMOIIHbBIH 00OrameHHbIH
[JIMHOM  TpepbIBUCTHIA  miacT. Ilmact  sBiseTcss  OTHOCHUTEIHHBIM
BOJIOYIIOPOM, TIO KOTOPOMY HYacThb aTMOC(EpPHBIX OCAJKOB CTEKaeT K
MOJHOXHIO CKJIOHA. B MpPUCKIOHOBBIX YacTAX OTBaJOB, Ha riryOmHe 1—
5 CM OT MOBEPXHOCTH, B pe3yJIbTaTe UCIIAPEHHUS BJIard BO3HUKAET IUIOTHAS
colsiHas Kopka TommmHOM 10 1 cM. 30Ha a’pamil COOTBETCTBYET
HHTEpBAILY CPEIHEYIUIOTHEHHBIX IIOPON. Cnenyer  y4YWTHIBaTh
00yCJIOBIEHHBIE KapCcTOM (WIBTPALMOHHBIE pa3nuuus cpedsl. Tak,
NOXIEBbIE Kallld, Momajgasi B OTBEPCTHS KapCTOBBIX IIOHOPOB, TPYO,
KOJIOJIIICB, IPOHU3BIBAIOT NiepBbie 1 —10 M TOJIIM B TEUECHUE HECKOJIBKUX
cexkyHa. OcrtanpHas Biara Takke OBICTPO CTEKaeT pydyeHKaMH BHHU3 IO
BEPTUKAIbHBIM CTEHKaM KapcToBbIX (GopM. OgHAKO, AOCTHrasi MOI30HBI
HAKOIJICHUSl TJIIMHUCTOTO MaTepuaja, Bilara 3aJep>KUBacTCs Ha HEl, a
3aTeM  4YacTMYHO wucnapsiercs. Ha  ydacTtkax, TIJe  OTCYTCTBYET
CBE)KCOTCHINIAHHBI MaTepuajd M IOBEPXHOCTh OTBAJIOB 3aKapCTOBaHA,
moA30Ha aKKyMyJIAIHUU SABJISACTCA OCHOBHBIM HCIIAPHUTCIIBHBIM 6apI)CpOM
Uil aTMOC(EpHBIX OcalKoB. BeiencTBre 3TOro Ha TEMHO-CEpPBIX CTEHKaX
KapcTOBBIX (hopM HaOIIOAAFOTCS OEIbIe BEIIIBETHI COJIEH.

30Ha TOPHU3OHTAIBHOM LUPKYISALIUKA BOJ (PAacCOJOHACHILICHHAsS 30HA)
pacmonaraeTcs B HIKHed uactum otTBanoB. Ee ¢QopmupoBanue B
3HAQUUTEJIPHOW CTENEHH NPEAONPENeIEH0 HalWYMeM B OCHOBaHHMHU
COJICOTBAJIOB CUJIBHOYIUIOTHEHHBIX mopoa. [lo HEKoTopeIM OIeHKaMm
MOIIIHOCTh PaCCOJIOHACKIIIEHHON 30HBI Hocturaer 30—40% Bceit BHICOTHI
coneoTBana. J[BIKEHHE paccoJiOB HANpaBlIeHO K mepudepun OTBaJOB CO
CKOPOCTBIO 10 1—2 M/CyT, T/ie OHM pasrpykaloTcs B BHAE MCTOYHUKOB.
YacTruHO pacconbl QUIBTPYIOTCS B OTIOXKEHUS, 3aJeTalollie B OCHOBAHUH
oTBajoB. JleOnt uctounukoB usMensercs ot 0,1 go 5,0 i/c u 6onee. Coib
oOnaraercsi B MecTax BBIXOAAa HMCTOYHMKOB Ha IIOBEPXHOCTU B BHUAE
«Ty()OoBBIX» IJIOTUHOK, a B IIOJOCTAX — B BHJE HATCUHBIX COJIIHBIX
arperatoB. IHTepecHBI ()OPMBI BBIILIENaYHBAaHUS BTOPHYHBIX OTIIOKEHHUH.
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CkopocTh (UIBTPaLMM PAcCCONOB B IMOJCTHJIAIONINE OTJIOKEHHS
OIlpenesieTcd  BOJOIPOHMLAEMOCTBIO  IOCIEIHMX, HaJUYUeM WIU
OTCYTCTBHEM HMCKYCCTBEHHOTO 3KpaHa, HapyLIEHHEM €ro LEeJIOCTHOCTH,
penbepom  noxka. Ilo omenke C.II. BoctpemoBa, HWHTEHCUBHOCTH
(GWIbTPallMOHHBIX YTEUYEK B OCHOBAHUE COJIEOTBAJIOB MOXKET JOCTUraTh 3—
4 teic. M° B rOf ¢ 1 Ta, HIM COTEH ThICSY KyOUUECKHX METPOB — CO BCEil
wiomaan. Ilpu onpexeneHun oObeMa BELIECTB, YAAISIEMBIX €KETOIHO B
pPacTBOPEHHOM  COCTOSIHUM C  OTB&JIOB,  YYMTBHIBAIOTCA  Pa3Mepsl
OTBAJIbHBIX MacC, KOJIMYECTBO BBINAJAIOLIMX U HCHAPSIOIIUXCS OCAIKOB,
YHUCIO U JACOUT UCTOYHHUKOB, 00beM (MIBTPAaUMOHHBIX MoTepb. O0BEeM
cojiel, BBIHOCUMBIX ¢ 1 ra IuIomaaud coJeoTBajia, MOXKET MpPEBbIIIATh
2 teic. T [81].

KapcroBeie d¢opmbl  coseorBasioB. B orBamax  o0OpasyroTcs
MOBEPXHOCTHBIE W IMOJ3eMHble KapcToBble (opMbl. lloBepxHOCTHBIE
(dopMbI CBSI3aHBI B OCHOBHOM C JIBHDKEHHEM BOJbI 110 TIOBEPXHOCTH U B
30H¢ adpamuu. OHHM TIPEICTAaBICHBl OTPHUIATEIBHBIMH  (KappoOBbIC
yrayOneHus, KoJIoALbl, TpyOuaTsie 00pa3oBaHus, PBBI, BOPOHKOOOpa3HbIE
yrayOneHus, JOKOMHBI) M  TOJOXHUTEIBHBIMU  (KappoBble TIpeOHH,
BBICTYIIbI, OCTaHIIbI) PA3HOBUIHOCTSIMHU.

Cpenn  oTpuumaresbHbIX  (OpM  mpeodnamaloT — BEepTUKAIbHBIC
LWINHAPUYECKHE YIIyOJeHus, pa3Mepbl KOTOPHIX 3aBUCIT OT BO3pacTa
3aKapCTOBAaHHOW TMOBEPXHOCTH. Ha OTHENBbHBIX ydacTKax CTaporo oTBaja
BbepesnnkoBckoro kamuiitHOro pynHuka Ne4 pauameTp BepPTHKAJIbHBIX
kojoameB gocrturaet 1 —1,5wm, rnmyomna — 10m. C rayOuHON OHHM
cyxarrcs. TpyObl, KOJIOAIBI CO BpEMEHEM COEAMHSIOTCS, 00pa3yst Oojee
KpyIHbIe (POpMBI, HaJ KOTOPHIMU BO3HHUKaeT BOPOHKOOOpa3Has BIaJMHA,
nepexoasias KHH3Y B OIHY WM HECKOJIbKO OTBecHBIX TpyO. Ilpm
3HAUNUTENIbHBIX IUIOMIAAM M BO3pAacTe YYacTKa IMOSBIISIOTCS KapCTOBBIC
(opMBI pa3HBIX YPOBHEH — Kappbl, TpyOuyaTbie oOpa30BaHUsI, BOPOHKH,
MEPexXoAsiINe B KOJOALBI, CIMBAIOLIMECS B KaHbOHBI, PBbI. KapcToBbIi
penbed SBOIIOIMMOHMPYET B HANpaBICHWH CMEHBI MeMKux (opm Oomee
KpynHbIMH. OcTaHIOBbIe ()OPMBI CBSI3aHBI C OCTaTKaMW KOHBEHEPHBIX
TPaHCHOPTHBIX JIMHUHA (KyCKM MeTajula, pe3uHbl, Inudepa), KOTOpbIe
W30JIUPYIOT YYaCTKU Ha NOBEPXHOCTH OTBAJIOB OT BO3AEHCTBHS OCAJKOB M
pactBopenus. ComocTaBuB BpeMs, MNpOLIEAIIee IOC]e NPEeKpalIeHus
(YHKIIMOHUPOBAHUS OTCBITIAIOIINX KOHBEHEPOB, " BBICOTY
OCTAHIIEB, MO)KHO  OIIPEIENIUTh CKOPOCTh KAapCTOBBIX HPOLIECCOB Ha
MOBEPXHOCTH OTBAJIOB: 3a AECATHICTHE HMX IIOBEPXHOCTh CHIDKACTCA Ha
0,2—0,5 m, uto cootBercTByeT 20—50 MM/TOI.
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[TokazaTenb CKOPOCTH MPOLIECCOB PACTBOPEHUS YKA3bIBAECT HA HAIUUUE
BHYTPH OTBAJIOB 3HAYUTEIHHBIX IO pa3MepaM ImycToT. B HacTosiee BpemMs
o0OcnenoBaHbl JIMIIL HEOOJBINIKME TEHEphl IO TMepudepuu  OTBAJIOB,
B MECTax BBIXOJAa HA TOBEPXHOCTh KapCTOBBIX HCTOYHUKOB [7]. OHu
NpeiCTaBsiIoT  coboi  HeOoNbIIME  KaHANlbl, BO3HHUKAMOIIUE  I10]1
PACTBOPSIIOMIMM W DPO3MOHHBIM JIEHCTBHEM ITOJI3€MHBIX MOTOKOB. [lymHa
OJIHOI 3 00cienoBaHHbIX nemiep B otBaiax bBKPY-2 okono 30 M (puc. 64).
IMomzemublii  pydedd QukcHpyeTcss Ha TOBEPXHOCTH NPOBAIBHBIMH
BOPOHKaMH, KOPpPO3MOHHBIMM OKHamu. llemiepHelii kaHan mpoiiaeH Ha
paccrosiaue 25 M. Ero mmpuna usmensercsa ot 0,5 go 1,5 m, BelcoTa — OT
0,7 no 2,0 M. 3HaunTenbHAs YacTh Nemiepsl paspymieHa. Ha ee mecte
OCTaJIUCh  HeOoNbIIME pycia, (QparMeHThl  IOJA3EMHOIO  KaHala,
HEMpaBUIbLHOU (DOPMBI BIIAJAWHBI C HEPOBHBIMH Kpasimu. CTEHKH U CBOBI
MOMOOHBIX Teep HEYCTOWYMBBI, MPH IOCIEJOBATEIHPHOM BCKPBITUH
CBOJIOB OHM MNpPeoOpa3yloTCs B KapCTOBO-3PO3MOHHBIC pBHI. B ciyuae
(GopMUpOBaHUSA  MOA3CMHBIM  pPydbe€M  HOBOTO  pycja  IeHepsl
MPEeBpAIIAOTCS B BOAOCOOPHUKH U pycila IEPUOTUIECKOTO CTOKA.

B MecTax BbIX0/1a TIOJI3EMHBIX BOJIOTOKOB Ha IMOBEPXHOCTH (KapCTOBBIE
HMCTOYHHMKHN) YacTO BO3HUKAIOT TPOThl. B HMX cBomax WHOrJa MOXKHO
YBUAETh HeOOJdbIne, IIMHOH 1m0 15—20 cM, CONsSHBIE CTAlaKTUTHI
I'poThI MOTYT AOCTHTaTh HECKOJNBKHX METPOB B BHICOTY W HiMpuHy. Kak
MpaBWJIO, OHU O00pa3yrTCs B  pe3ylbTaTe OOpPYIICHHUS  CBOJOB.
OOBaJIbHBIN MaTepyail pPa3MbIBACTCS U PACTBOPSACTCS BBITCKAIOIIMM U3
MOI3eMHOTO KaHaima pydbeM. lllupuHa KaHANOB, YXOASIHUX B TIyOb
coneotBanoB, komednercs or 0,3 mo 1,0 M, Beicota— ot 0,1 mo 0,5 m.
Kananel Oosiee 3HAYUTEIBHBIX Pa3MEPOB, HECOMHEHHO, CYIIICCTBYIOIINE B
OCHOBaHUM OTBaja, He 0OHapyxeHbl. DOpMHUpPOBaHHE 3/1eCh KAHAJIOB CTOKA
paccoioB W WX COXpaHEHHE BO3MOXHO Ojaromaps IMOyCKAIEHOMY
XapaKTepy MOPOJBI, a TaKKe — MHOTOYHCJICHHBIM HEPOBHOCTSIM JIOXKA.
[locrmeaare MOTYT WIMETh €CTECTBEHHOE IPOUCXOXKIECHHE, OTHAKO YaIle
CBSI3aHBI C 3PO3HOHHBIM PACWICHEHUEM CIIOS CYTIMHKOB, YKJIAIBIBAEMOTO B
KauecTBE NPOTHBOMUIBTPAIIMOHHONW 3allUThl. 32 OTPE30K BPEMEHH OT
COOPYKEHHMSI 3aIIUTHOTO dKPaHa JI0 €ro MEPEKPHITUS CII0EM CKIIAIUPYEMBIX
OTXOJIOB JIOXJIEBBIE OCAJKM YCIEBAIOT CO3/aTh HA €r0 MOBEPXHOCTU CETh
6opo3zn rryounoit 1o 0,2—0,6 M (110 3aIIMTHON TUICHKH), HATIPABJICHHBIX B
COOTBETCTBUM C OOIIMM YKIOHOM peibeda. BrocnencTBuu ImHEHHbIC
HEPOBHOCTH JIOKAJTU3YIOT CTOK IO/ OTBAJIOM II0 CETH TMTOA3EMHBIX KaHAJIOB.

B cBa3m ¢ mpoTexkaHMeM KapcTOBBIX MPOIIECCOB BHYTPH OTBaJIbHBIX
MAacCHBOB pa3Mephl MOJOCTEeH HEMPEPHIBHO yBennunuBarOTcs. Co BpeMeHeM
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3TO MOKET MPUBECTH K OOPYIIICHUIO UX CBOJIOB.

PacTBopenue Marepuaia M BBIHOC COJIEM 3a mpenesibl OTBajoB
CHOCOOCTBYIOT (DOPMHUPOBAHUIO BOKPYT HUX 30HBI 3aCOJICHHS, BbI TSHYTOM
10 HAPABIICHUIO IBUXKCHUS TPYHTOBBIX BOJ.
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Puc. 64 Tlemepa B mprbopTOBO#i yactu coneotBasa BKPY-2 1- rimHHCTO-COMTHON
oTBaj, 2-7e)OPMHUPOBAHHBIC TIJIMHHUCTO-COJISIHBIE IOPOIBI, 3 - OTBaIbHBIA M
OTIOJI3HEBBIA YCTYIHI, 4 -TIO3eMHBIN pydeli 5- o0cie ToBaHHAS 9acTh MOA3EMHOTO
KaHama, 6 - pycio BpeMEH HOTO py4bsi / —HCTOYHHK W TOHOp, 8 — coyieHoe
03epo, 9 -TpoBal W NPOBAITBHO-3PO3MOHHAS BIAJMHA C TPEIIM HSIMU B OopTax
10 — xoppo3uoHHOE OKHO, 11- mpocanoy Hast BOpoHKa, 12 - G0k 0OpyIIEHHBIX
nopox (o B. H. Annpeituyky)
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[To mepe 3akapcToBaHHsA H3TOT MPOIECC YCUIMBAETCS. B TOHIKEHUSX,
MPUWIETAIOIUX K TOJHOXKHIO OTBAJiOB, 00pa3ylOTCsl 03epa C COJICHOW
BOJIOM, B KOTOPBIX NPOUCXOAUT canka cojeil. ConsHble 03epa BMECTE C
MUTAIOIMIAMHA HX PYYbSIMH TaKXKe SBISIFOTCS WUCTOYHHKAMH 3arps3HCHUS
TPYHTOBBIX BOJI TEPPUTOPUH, MPUIICTAIOIINX K OTBAJIAM.

Mepomnpusarus o 00pr0Oe ¢ KapCTOM COJISTHBIX OTBAJIOB, 3aCOJICHUEM
MOBEPXHOCTHBIX M TPYHTOBBIX BOJ| JOJDKHBI HOCUTh KOMILJIEKCHBIN
XapakTep. K BUM oTHOCHTCS JIMKBUAAOWA OTBaJIOB MYTEM 3aKJIaJKH
BBIPAOOTAaHHBIX IOJ[3EMHBIX IPOCTPAHCTB COJICOTBAIBHOW IOPOJOH, a
TaKk)Kke pa3padOoTKa OTBAJIOB B KAdeCTBE MOJIE3HBIX HUCKOMAaeMbIX. ONBIT
TaKOr0 UCMOJIb30BaHUA COJICOTBATIOB UMEETCS B PSAIE CTPaH.

rH}lpOTeXHI/I‘IeCKaﬂ AEATECJIbHOCTD M €€ BJIMAHUE HA KAPCT

I'uncoHocHble MOPOAbI KAK OCHOBAaHUS MJIOTHH. Bo3Beenue mioTnx
W CcO3llaHHWe, BOJOXPAHWIMI Ha peKkax B paloHaxX, CI0KEHHBIX
TUTICOHOCHBIMH TIOPOAAaMH, COTIPOBOXIAETCS CIEIMATbHBIMA WHXEHEPHO-
Te0JIOTHYECKUMHU HuccienoBanusMu [31]. OgHUM U3 HEOIarompuATHBIX
YCJIOBHM CTPOMTENBCTBA T'MAPOTEXHUYECKUX COOPYXKEHUH  SIBISIETCS
HalWYue B WX OCHOBaHWW THIca. BosBeneHWe BOJOMOAIIOPHBIX
COOPY)XCHHH TPUBOAUT K HM3MEHEHHIO THAPOJUHAMHUYECKOTO PEXHUMA,
IIOABJICHHUIO B MaCCHUBE BOJ, HCIOHACBIIIICHHBIX Cyﬂb(baTOM KaJblus. 9t0
CO3JIaeT YCJOBUS ISl PACTBOPEHHUSI TUIca. AKTHBU3AIMS KapcTa MOXKET
OBITh TaKXKe CBS3aHA C YBEIMYCHHUEM TPEIIMHOBATOCTH BCIIEJICTBHUE
(GUIbTpallMOHHBIX  JeopManuii, BbIBETPUBAaHUS TIOPOA B Tpoliecce
CTPOUTENBCTBA; ONPENEICHHYIO POJIb UTPAET yBEIHMUCHHE PACTBOPHUMOCTHU
MOpoa TOJl JEWCTBHEM HAarpy3KH COOpYXeHHA. PacTBopeHme TwIICa,
CoJlepKalierocss B JUCIIEPCHBIX IOPOJAax, MOKET TIOBIeYb 3a c000it
cy(dosronHbIe SABICHUS.

[Ipy Hanwmuum B OCHOBAaHWU IUIOTHHBI THIICA B psAAe CIydacB
OTKa3bIBAIINCH OT ee coopyxkeHus. Hampumep, B IIpoBance (®panmms) B
MpoIiecce CTPOUTENbCTBA KOTIIOBaHA OBUTM BCKPBITHI THIICOHOCHBIE
Mepreny, B pe3ylbTare paboTel OBIIM OCTaHOBIEHBI. [IpexparieHs
H3BICKaHUsA, CBA3aHHBIE C COOPYXKCHUCM IJIOTHHBI Puan (q)paHHI/Iﬂ) u
IoTHHBI B MecTHOCTH AJbTep L Tons0epr (I'epmanus), B 30Hy OCHOBaHHUS
KOTOPBIX BXOAMIHN TUICHL. OCTaHOBJIEHO CTPOUTENhCTBO Hebombimon [DC
Ha p. Upenp B Ilepmckoii obmactu [113]. B Hpake omHo# w3 mpuyauH
O0TKa3a OT BBITOJHOTO B TomorpadudeckoM OTHomeHuHn ctBopa darxa
MOCIYXWIO coJiepkanue B Topoae g0 60% rumca U aHTHAPUTA.
HekotopeiMu  uccnenoBaresisiMd  BOOOIE  OTPULIAETCS  BO3MOXHOCTB
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CTPOUTEIBCTBA HA TUIICOHOCHBIX nopogax [113].

B psnme ciaydaeB CTpOMTENHCTBO IUIOTHH HA THUIICOHOCHBIX ITOPOAAX
MPUBOIWIO K KatactpodaMm W aBapusiM. Hampumep, oiHOW W3 NMpHYMH
paspymeans 1wiotuHbl CeHT-Opencuc (Kamudoprams, CIIIA) BreicoToit
63 M SBUIOCH pACTBOPEHHE THICA B TJIMHUCTHIX KOHTJIOMEparax
ocHoBanus. B okpectHocTsix bazens Ha p. bupc pactBopeHue miacTos
TUIICA B OCHOBAaHUHU IUIOTUHBI BBI3BAJIIO €€ PACTPECKUBAHUE U OCEIAHUE.
W3BecTHBI cimyyan moTepu BOABI M3 BOJOXPAHWIIMIN, KOTAAa HEOOJIbINNE
IUIOTUHBl MMETH B OCHOBAaHWM THIICOHOCHBIE mOponbl —Ha p. Oce B
Oacceitne p. Amrapei, B CIHIA, mrarax Oximaxoma u Hbro-Mekcuko.
[IpoGyiiemMa 3amuTHl THIICA OT PACTBOPCHUS BO3HUKAIA TPU CO3TaHUU
Epesanckoii I'D9C wnHa p.Pasman, mnotuael bpentnu (Hpro-Mekcuko,
CIIA), pana IIJIOTHH Wpaxka. Bonpoc 0 HAaJeXKHBIX
MPOTHBOPIITHTPAIIMOHHBIX MEPOIPHUATHSIX 10 3alUTe THIICA B OCHOBAHUH
cTOSUT TIpW TIpoekTupoBaHuu Mpranaiickoi, Hmkue-KadupHuranckon,
PoryHckoii mioTuH.

[IpuBeneHHbie MpUMEPHI MOKA3BIBAIOT, YTO MPHU CTPOUTEIHCTBE IIIOTUH
Ha THUICOHOCHBIX TIOpPOJaX HEOOXOAMMEI TIIATEIbHBIE WHXCHEPHO-
TCOJIOTMYECKUE WM3BICKAHUS JIJII OOOCHOBAHHS MPOTHBO(HUIBTPAIMOHHBIX
MEpPOTPHUATHH TI0 3aIUTE TUTICA.

3amura runca or pacTBopeHus B ocHoBanuu Kamckoii I'IC.
IMapposnekTpocTanmus moctpoeHa B 1954 . ke Bmamenus B p. Kamy
p. UycoBoit u B Hacrosimiee BpeMsa HaxoauTcs B uepte T. [lepmu.
Pacuernpiii wanmop mmotunsl 21 M, ee amuHa 2,5 kM. BogocnuBnas
OCeTOHHAsl TUAPOAIEKTPOCTaHNUs JUIHHON okoio 400 M pacroyiokeHa B
pycie peKu OKOJIO ee mpaBoro kpyroro Oepera [125]. CTBOp IJIOTHUHBI
HaXOAWTCA Ha CEBEpPO-BOCTOUYHOM Kpbule KpacHokamckoro Bana
KocwsBuncko-HycoBckoil censioBuHbL. [10po/ibl MaiatoT MOHOKJIMHAIBHO Ha
0T BHU3 110 TEYCHUIO PEKHU.

B 30Hy BnMsHUS COOPY>KEHHS BXOAST IICHMIMHUHOKUM M COJMKAMCKUHN
TOPU30HTHI YOUMCKOTO Spyca BEPXHEH MmepMHu, 3ajieTalolue Ha UPEHCKOM
TOPU30HTE KYHTYPCKOTO sIpyca HIDKHEW mepmu (puc. 65). UeTBepTUIHEBIE
OTJIO’KEHUS] B OCHOBaHUH OCTOHHOMW IJIOTHHBI OTCYTCTBYIOT. LllemmMuHCcKmit
TOPU3OHT  CIOKEeH Qamy  aJlbHO  W3MEHYHMBBIMH  TI€CUAaHHKAMH,
aJeBpPOJUTAMHU, APTWIATAMHU, KOTOpPBIE HIDKE CMEHSIIOTCS MOpOoJaMu
ConuKaMCKOro TOpU30HTA — U3BECTHIKAMU, MEPreIsIMU, TOJIOMUTAMHU C
JMH3aMH ruIca. B  mopojax IISNMIMUHCKOTO TOPU30HTA Pa3BUTHI
KpyTOIIaIaf0IIHe TPEIIHHBI, TIPOCTHPAIOIITHECS TTapalIeIbHO HATIPABICHHIO
nonmHBl pekn. Hambosiee TpemmHOBATHl TMECYAHWKH W HW3BE CTHSIKU,
B MCHBIIICH CTETNeHU — 00Jiee TIWHUCTBIE PAa3HOCTH TOPOJa, B KOTOPBIX
Pa3BUTBHL BOJIOCSIHBIE TpeLIMHBL. BHHU3 1O paspe3y TpelnHOBATOCTh
YMEHBLIAETCSL.
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Puc. 65. I'eonornueckuii paspe3 ocHoBanust Kamckoit I'DC (cxeMaTn3upOBaHHbBIN):

1 — aprumur, 2 — U3BECTHSK, 3— Mepreiib, 4 — I0JIOMHT, 5 — THIIC, aHTUAPUT
(mo I'. K. MmamMeHKo0)

I[Topoger  ConmkaMcKOrO  TOPHU30HTA  Pa30WTHl MEPHIUOHAIBHO
MPOCTUPAIOITUMIUCS TPEIIUHAMH, UIMEIOTCS JIOKAJIbHBIC YYaCTKH C BRICOKON
CTENCHBIO TPEIMHOBATCCTH, KOTOpash YMEHBIIACTCS B HAlpaBICHUU
MOTPYXEeHHWsT  IUIacToB  mopoxa. B obomx  Topu3oHTaXx  OTME4YeHa
TOPU30HTAIbHAS TPEIUHOBATOCTb.

HpeHcknii TOPU3OHT COCTOMT W3  THUIICOBO-aHTUAPUTOBBIX U
W3BECTHSAKOBO-OJIOMUTOBBIX Madek. CaMoi BepXHEH SBISETCS JTyHEXKCKas
MavyKa TUIICOB M aHTUAPUTOB. B palioHe cTBOpa IUIOTHHBI 3TH OTJIOKEHUS
MEPEKPBITHl  HEKAPCTYIOMIMMUCS ~ CI1a00BOONPOHUIIAEMBIMU  [TOPOIaMHU
3HAYUTEIHFHOW MOIITHOCTH, YTO MPEIATCTBYET PA3BUTHIO KapCTa.

CesepHee, B paitone UycoBckoro Meica KaMckoro BojoxXpaHMIIAIIA, B
400—600 M oT cTBOpa MJIOTHHBI, HPEHCKHH TOPH3OHT 3ajeraer Ha
HeOounpIoi rryoune. J{o co3ganus BOIOXpaHMIUILA THIICH! OOHAXKAINCh B
HWKHEH 4acTH KpyTOro KaMcKoro oepera.

Iloponer ocHoBanust Kamckoit I'DOC wuccnemoBanmn  A. A. Typres,
A. M. Ky3zueuos, . II IIpouyxan, I'.K.Mawmenko [126, 127] u gp.
HenocpencrBeHHO 104 TUIOTUHOW 3ajieraloT MECHaHUKH, AaJIeBPOJIUTHI,
ApTUJUTHTHI, U3BECTHSKH HISIIMHHCKOTO TOPH30HTa MOIIHOCTBIO 5—10 M.
Haub6onee pacnpocTpaHeHbI apTUILTUTEI, peke — aJleBPOIUTEHI.
W3BecTHAKM ¥ TNeCYaHHMKH HWMEIOT MOJYMHEHHOe 3HadeHue. Hipke mo
paspesy Pa3BUTHI MIPEUMYILECTBEHHO KapOOHATHEIE MTOPOJIBI
Commkamckoro rTopm3oHTa MomHOCTEI0 40—45M. VYcinoBHO OHH

paszeseHsl Ha 6 I1acToB.
IlepBblii, BEpXHUI, MJIACT MOLTHOCTHIO 4—5 M COCTOHUT M3 IUIUTYATOTO
OKPEMHEJIOr0, MEJKO3EPHUCTOr0, IJIOTHOTO W3BECTHSKA, C PEIKUMHU
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BKpAIUICHUSMUA arperaros Oonee KPYITHBIX KPUCTAJIIOB
KanmpIuTa. MectaMy BCTpEYaroTCs BBIAEICHUS KalabluTa B (hOpMe PaKOBHH.
Wspeaka momamaroTcs KPUCTAJUIMKH IHUCIEPCHOTO THUIICA W MeNlbyaiiime
3epHa TMUpHUTA. VI3BECTHAK TPOHW3AaH PEOKUMH, HO CPaBHUTEIHHO
KpPYIHBIME 1opaMu. [1nacT coaep XUt Mpociion IOJIOMHTA, Thrica. Bropoit
M1acT — JOJIOMUT  MOIMHOCThIO  2,5—3,5 M — BKJIFOYAET  MPOCIOU
Meprensi, THIca. TpeTui IIacT COCTABISIOT Mepreaud  (6—8 m),
coJiepKalllie MpOoCION THIca TOMMMHOM a0 1 cM. UeTrBepThil miact —
MepecIanBaloOIINecs] TIHHUCTBIE JOJIOMHUTBI, MEPTelH, C TMPOCIOAMU U
JUH3aMH THIca — uMeeT MomHocTh 11—19m.  Tlareiid  miact —
TOHKOCJIONCTBIC TJWHHUCTHIC JOJIOMHUTBHI MOIIHOCTBIO OKOJIO 9 M —
XapaKTepU3yeTCsl HAIMYUEM IMOp 0 1 MM, KOTOpbIE MECTaMH 3aIlOJIHEHBI
JIOJIOMUTOBOUM MyKoi#l u rumncom. lllectoil miacT — monocyaThie JOJIOMUTHI
MOIITHOCTEIO OKOJI0 3,5 M, COIepIKaIiue JUCTICPCHBIHN THIIC.

3ameraomiue HHXKE AHTUAPUTHL  JIYHEXKCKOM TAYKH  HPEHCKOTO
TOPU30HTA SBISAIOTCA BogoymopoM. B mommue p. Kambl anrugputer B
KpPOBJIC TOJBEPIJINCH THIPATAllMd W MpeBpaTWiuch B rurc. llopoabr
OCHOBaHUS 3aTrWIICOBAHBI B Pa3jIMYHOW CTCTICHU: MEHEE BCEro — IOPOIbI
HISIIMUHCKOTO Topu30HTa (Tabdn. 10), B KOTOPBIX THIIC, KaK MPaBUIIO,
HaXOAWTCA B pACCESIHHOM (IHCTIEPCHOM) COCTOSIHUM ¥ HEBUINM
HEBOOPYKEHHBIM TJ1a30M. [10]1 3IeKTPOHHBIM MUKPOCKOIIOM B apTHJUINTE U
aJeBPOJINTE BBISABJICHBI YJIWHEHHBIE KPUCTAIIBI IUIOXOH COXPAaHHOCTH.
Pexe BcTpedaroTcs KpUCTAITBI pa3MEPOM JI0 HECKOJIBKIX CAHTHMETPOB.

B cynbdarHO-kapOonaTHOU  Tomme  CONMKAMCKOTO — TOPHU30HTA
CONICp)KaHWE THUICa YyBEIUYMBAaCTCA BHH3 IO pas3pe3y. Hawmbomee
3arAIICOBAaHbI JOJIOMHUTHI (pHC. 66). Yare Bcero BCTPEYAIOTCS IMPOCION
BOJIOKHHUCTOTO THIICAa MOIIHOCTBIO OT Jojed wmmumMerpa 10 0,5 m.
KonmmdectBo wx 3HauMTenpHO, Hampumep, Ha 10cM KepHa MOXKET
HacuuThiBaThbcsi 10 S0 crnoeB. PaccesHHBII TrunC  OpeacTaBieH
MUKPOCKOITUYECKMMH KPUCTAIZIAaMH M WX CPOCTKaMH, THE3IaMu |
JIUH3aMH, 00pa30BaHHBIMHU OecropsI09HO OpUEHTUPOBAaHHBIMU
KPUCTaJUTAMH C TPUMECHIO BMEIIAOIINX TTOPOT.

lMunporeonorudeckue yCcIoBUSI OCHOBAHWS TUIOTUHBI H3MEHUIUCH TIOCITe
CTpOUTENsCTBA M B Tpomecce skcruryatanmu ['OC. Hamewaetcs tpu
Mepuofa C Pa3IMYHBIM PEKUMOM IMOA3EMHBIX BOJI: IO CO3JaHUS
Bogoxpanmmia (1954 r.); ¢ 1954 r. no xonna 70-x IT., KOTJa U3MEHUIIACh
TUIPOIUHAMHUYECKAsT OOCTAHOBKA B YCIIOBUSIX CYIIECTBOBAHUS TUIOTHHBI U
paboThl TPOTHBOGUIBT PAIMOHHBIX YCTPOWCTB; ¢ Hayana 80-x IT.,
KOTJIa MEHSIFOTCS THAPOTEOJIOTUIECKUE YCIOBUS IIOCHE JIOYTIOTHEHHSI
IIEMEHTAIIMOHHON 3aBECHI CHJIMKATHEIM PacTBOPOM
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Puc. 66. T'mnc B mopomax CoJIMKaMCKOrO0 TOpU30HTA: A — KOHTaKkT THIICa-
CENICHNUTA C JOJIOMHUTOBBIM MepreneM; b, B - BKkitoueHus rumca B JOJIOMH TOBOM
n3BecTHsKE; [ - THe3/a rumca B JOIOMHUTOBOM Meprene; A I - meprneHaAuKysIpHBIi
u b, B, - mapanienbHbI HAITAaCTOBAHHIO CKOJI (MUKPO AIIEKTpOHHAsA (oTorpadus)

[Moponst B ocHoBanuu ['DC comepxaT TpU BOAOHOCHBIX TOPHU30HTA
LICHIMUHCKUHY, BEPXHECOIUKAMCKUN U HIDKHeconukaMckuit [llemmMunckumn
BOJIOHOCHBIN TOPHU30HT MPUYPOUEH K MEHEee TIIMHUCTBIM Pa3HOCTSAM MOPO/I.
BonoymnopoM ciayXuT clioil apruiiuTOB, 3aJIETAIOIIUN B HIDKHEM 4acTH
paspe3a. B ecTeCTBEHHBIX YCIOBHUSIX 3TOT TOPU3OHT UMEJ HAMOpP, KOTOPBIH
YCTaHaBIUBAJICI HAa YpOBHE peku. Ilopompl XOpomo HpoHHUIIAeMBI IO
HaIpaBJICHUIO BAOJIH PEKH, MEHEE TIPOHUIIAEMBI - B HAIIPABJICHUH TTOTIEPEK
peKH, BecbMa TPYAHO MPOHUIIAEMBI B BEPTUKAIBHOM HaIpaBieHUU. Bombl
3TOr'0 TOPU30HTA UMEJH CYJIb(PaTHO-KAIbLUEBbIN U CYIb(paTHO-HATPHEBBIN
cocraB, muHepanmu3anuio 0,3-0,4 r/m-B BepxHel u 4-7 I/ - B HIWKHEH
JaCTH.
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Ta6muma 10
Copeprkanue Turca B mopojax ocHoBauust Kamckoit 'DC

ITopona (Bo3pacT) MoImHOCTh Dopma Cpennee
IIacTa, M | pacipoCTPAaHEHHs THIICA | COJEPIKAHUE
rurca, % 1o
BECy
Apruumit 1 necyanuk (Pos) 5—7 |ducrepcHBIH, 1,3
OT/EbHBIE KPHUCTAILIBI
10 5 MM
WzBecTHsK muTdaThiil (Pog) 4—5 | JlucniepcHblii 2,0
Jonomut (Pog) 2,5—3,5 |Menkue BKIIOYCHHUS, 15,9
nipocioun A0 0,5 m
Mepreib H3BECTKOBUCTHIN 6—8 |ducrmepcHbIi, 3,1
(P2y) 3aII0JIHUTENb TPELHH
Mepreins u moimomut| 11—19 |TIpocown, TUH3BI 35,2
runcoHocHsie (Pag) CyMMapHO# MOIIHOCTBIO
0K0JI0 9,5 M
Honomut riuaucteiii (Pyg) 9,0 JucnepcHsrii 49
Jonomut nonocuatsrii (Pog) 3,5 JucnepcHsrii 12,6
T'unc (Py;) 50 ITnacter 100

BepxHeconrnkaMckny BOZOHOCHBIM TOPU30HT B IUIMTYATHIX N3BECTHAKAX
U JIOJIOMHUTaX M H3BECTKOBHCTBIX MEPreisiX SABISAETCS HAMOPHBIM.
BoaoynopHoii KpoBiieil ciyXaT HIENIMUHCKUAE OTJIOXKEHUS, BOJAOYIOPHOM
MOJIOLIBOM — IUIACT T'MIICOHOCHBIX Meprejaed M JO0JIOMHUTOB MOIIHOCTBIO
11—19 m. DTu OpoABl BOAOYNOPHBI TOJIBKO B paifoHe CTBOpa IJIOTHHBI Ha
nporsokeHud 1,5—2 kM. B BepxHeM 1 HUKHEM Obede BEpXHECOTUKAMCKHN
TOPU30HT  CIIMBAETCS c HUYKHECOJIMKAMCKHM. Heonnoponnas
OOBOJHEHHOCTh W  HAJIMYHME 30H COCPEAOTOYEHHOH  (MIbTpanuu
0o0ycioBMIM pa3HOOOpa3ue XUMHYECKOI'O COCTaBa MOJ3EMHBIX BOJ Ha
CpPaBHUTEIHHO HEOO0JIBIINX yJacTKax. 3n1ech BCTPEYAIOTCS
TrUApPOKapOOHATHBIE, CylIb(paTHbIE U XJIOPUAHbBIE BOJBI C MHHEpAIU3ANNEH
ot 1,3 o 87 r/m.

HrxHeconukaMCKUA  TOPU30HT, MNPUYPOUYECHHBIH K  IVIMHUCTBIM
JIOJIOMHTaM, Takke HanopHeliil. IlosoxeHne ypoBHEH B 3TOM U
BBIIIIETIEIKAIIEM TOPU30HTE Ha 1—3M BbIIE ypoBHs pekd. BomoymopHas
KpOBJII TOPHU30HTA — TUIICOHOCHBIE MEPrelu M JOJIOMHUTHI, BOJOYIOpHAas
MOJOIIBAa — TOJNIIA TUICOB M aHTHJAPUTOB. [ OpH3OHT  HmMeeT
HEOJHOPOIHOE CTpoeHre. BoIpl MpeacTaBiasioT coOOH CEepOBOIOPOAHBIC
paccosipl, HACHILICHHbIE CEPHOKHCIBIMH COJIIMH KaJIBLUSI M MarHusi, ¢
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BBICOKON KOHIIEHTpalMeN XJIOPUA0B KaJIbIUsl U Maruusa. B HUX oTMedaercs
Haguuywe Opoma, Moja, aMMOHHSA, a30THO-METAHOBBEIX Ta3oB. B
(OpMHPOBaHUM XHUMHYECKOTO COCTaBa STHX BOJ NPUHUMAIH YYacTHE
paccoiibl, MUTPUPYIOLIUE O TPEIIMHAaM M3 Ooyee IIyOOKHX TOPH30HTOB.
Temneparypa BEpXHECOJIMKAMCKOI'O M HHMXXHECOJMKAMCKOI'O BOJOHOCHBIX
TOPU30HTOB COCTaBIIsIET 6—7°, mermmMuacKkoro — 3—13°,

IIpu mpoexktupoBanun Kamckoit I'DC paccmaTpuBanuch pasindHbIE
BapHaHTHl 3aIIMTHl THUIICOHOCHBIX MOPOJ OT pacTBopeHua. Hcxoms wu3
0COOEHHOCTEW THAPOTeOJOTHYECKUX YCIOBUM, B pailioHe cTBOpa ObuLTH
NPU3HAHBl  LIENEeCOOOpasHbIMM  MEpOIPUATHE  HampaBleHHblE  Ha
COXpaHEHHE €CTECTBEHHON TMApOXUMHUYEecKoil 00cTaHoBKH. C 3TOH LEenbio
COOpY)KEHBI ~ BOJOHENPOHHIIAEMBIH  TOHYp B  BepxHeM  Obede
NpOTsDKEHHOCThI0 110 M, IleMeHTaluMOHHasl 3aBeca B Hayalle IOHypa H
BEPTUKAIbHBIN [TyOUHHBIH IpEeHaX MPUMEPHO B €ro cepeanHe (puc. 65).

ITocne crpoutenscTBa IUIOTHHBI B ocHoBaHuu Kamckoir [DC
CYLIECTBEHHO HW3MEHWINCh THIPOJUHAMHYECKHE M THUIPOXUMHUYECKHE
ycnoBus. Co3naHue BONOXPAaHWIMINA BBI3BAJIO HW3MEHEHHE Haropa
MOJ3EMHBIX BOJ W (PUIBTPALMIO M3 HEro MNPECHBIX BOA B OCHOBAaHHH
coopyxeHus. OmpejieieHHOE BIMSHUE HAa M3MEHEHHME YCJIOBHHM OKazajH
NEPUOJUYECKOE BKJIIOYEHHE JpEeHa)ka, YMEHbBLICHHE BO BPEMEHH
3¢ GEeKTUBHOCTH LIEMEHTALHMOHHOH 3aBeChl, BHEAPEHNUE B MACCHB OOJIBILIOTO
KOJHMYECTBa IIEMEHTHOTO OTXXHMMa TP CO3JaHUM 3aBEChl, TE€YH B
MoTepHaX, MUKPOOHOJIOTUYECKHUE TTPOLIECCHI.

PexxuMHBIE THAPOXMMHYECKHE W TUAPOAMHAMHYECKHE HaOII0NEHUS
nmokasanu, 4ro B ocHoBaHmM [DC Havyamu pa3BUBATHCS IPOLIECCHI
OIIPECHEHHS MOJ3EMHBIX BOJI, KOTOPbIE OOBIYHO aKTUBU3UPYIOT MPOIECCHI
PacTBOPEHHsI TUIICOHOCHBIX TOPOA. DTH MPOLIECCHl NPOTEKAIOT 1OCTATOUHO
MeaneHHo. lIpemycMOTpeHHBIE TNPOEKTOM  NPOTHBOQHIBTPALIHOHHBIE
MEpOIpUITHSI — IIEMEHTAllMOHHAas  3aBeca UM JApeHa)k — OKa3aJluCh
HeocTaTOYHO 3((EKTUBHBIMU. B co3maBIIMXCS yCIOBUSIX BCTaj BOIPOC
00 yIJIOTHEHUMH LEMEHTALMOHHOW 3aBechl. JlOYIUIOTHEHHIO, HAYaTOMYy B
koHie 1974 r., moaBepriack ee pycioBas 4acTb.

J51si MHBEKIMOHHOTO 3aKperuieHuss OblT MPEAsIoKEeH pa3padOTaHHBINA B
MpoOJIEMHOW  JTa0OpaTopuy TEOJOTHIECKOTO  (DaKyIbTeTa MOCKOBCKOTO
YHUBEPCUTETA C. JI. BoponkeBnuem u JI. A. EBnokumMoBoit
refeo0pa3yoNyii IaBeleBOATIOMOCHINKATHBIN pacTBop. Vcnonb3oBaHue
CHJIMKAaTHOTO pacTBOpa ISl TAMIIOHHPOBAaHUS TPELIMHOBATHIX I'PYHTOB B

OCHOBAHHU IIJIOTUHBI OcyH_ICCTBJ'ICHO BIICPBEIC B OTE€YECTBEHHOU IIPAKTHUKE
[31, 125].
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Tammonaxusiii 3¢dekt mocruraercsa 3a cueT 0oOpa3oBaHMS Tels W3
KOJIJIOWHOTO pacTBopa (3071) mocie ero BHeApeHus B maccus myrem
WHBEKLNH. Bricokass ~ mpoHuKaromas CIOCOOHOCTH  pacTBOpa
oOecrieynBaeTCsl €ro HHU3KOW BS3KOCTBIO. YCTaHOBJIEHO, 4YTO MpHU
B3aMMOJICHCTBUM THUIICA C 111aBEJIEBOATIIOMOCHINKATHBIM PACTBOPOM Ha €T0
HOBEPXHOCTH 00pPa3yIOTCsl TPYIHOPACTBOPHMBIC XUMHUYECKH YCTOWYHBBIC
COEMHEHUSI, MPEISTCTBYIOIINE JaNbHeeMy pacTBopeHuto rumnca. [locne
JIOYTUIOTHEHHS 3aBeChl KOO(PPHUIHMEHT (PUIbTpalliu €€ YMEHBIIWICS B
HECKOJbKO pa3. [loCTHHBEKIMOHHBIE TPOILECCH, BO3HUKAIOIIHE TPH
CHWJINKATH3all1 BOJOHACHIIEHHBIX TPELIMHOBATHIX TUIICOHOCHBIX IOPOJ,
o0ecrieynBalOT  COXpPaHHOCTb runca ©  3()(EKTUBHOCTH  3aBECHI,
BO3PACTAMOIIYI0O BO BPEMEHHU, YTO IOBBIIIAET YCTOHYUBOCThH TIIOTHHEI.
OnbIT MHBEKUMOHHOTO 3aKpEIUICHHs 3aBechl B OCHOBaHWMM Kamckoii
I'SC moxkeT OBITH HCTOJNIB30BAaH M HA JPYrUX THAPOTEXHUYECKUX
COOPYKEHHUSIX.

YeaoBusi  pa3BuTHsi  Kapcta B 3oHe BausHus Kamckoro
BOJAOXPAaHHJIHIIA. 3HaunTeNnbHAas 9acTh Oeperos Kamckoro
BOJOXPAaHWIUINA CJIOKEHA KAPCTYIOIIMMHUCS  IOPOJAaMH — TUIICAMHU,
aHTUApPUTAMHU, W3BECTHsIKamu (puc. 67). Ha P N
3aKapCTOBAaHHBIX  y4YacTKax  MPOHM3OLLIN
CYLIECTBECHHbIE HU3MEHEHUs yCIIOBUI
pasBuths  kapcra [104, 132, 135]. Jﬁ'
O6paszosanne KaMCKOro BOJOXpaHWIMINA ot \ﬁ\gﬁ

Coaurarion

B srpearunu
BBI3BAJIO IMOJBEM YPOBHS BOIBI Ha 20—22 M

L

[135]. B pe3ynbTaTe HOANOPA 3HAYUTEIHHO Ii“
IMOBBICWUJICA YPOBCHb IIOA3CMHBIX BOJ B “.\\-qj
MPUOPEIKHOM 30HE. N3menunach Jét
THIPOANHAMUYECKAs 30HAJILHOCTH B
MMPUPCYHBIX MaCCHUBAX: YMCHBIINJINCH
pasMepbl 30HBI BEPTUKAJIBHOM HUCXOIALIEH
LHUPKYJSIIUA U YBEIMYWINCH pa3Mephbl 30HbI
TOPU30HTAIBHON LUPKYIAUHN. 3HaUUTEIbHAs
4acTh pa3pesa Cyab(aTHBIX MOPOJ] 0Ka3aaach
B YCIOBUSAX  IIOJIHOTO  OOBOJHEHHS.
OOpBIBUCTBIE THIICOBBIC CTEHBI, TPEIIUHEI,
HOJIOCTH M THelepbl OOBOAHEHHON 30HBI

MOJBEPIIIUCh  KOPPO3UOHHOMY  AEHCTBHIO uoay mrcTvwat 100
PEUHBIX BoZ. OcoOeHHO UHTEHCUBHO  Ppyc. 67. Kamckoe
TIPOLECCHl PACTBOPEHUS CyNb(ATHBIX MOPOJ  poxoxpanmmmiie [135]
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Pa3BUBAIOTCS B MHTEPBAJIE «CIMBHON MPU3MBD) — BEPXHUX 7—8 M TOMIIH,
B IIpelenax KOTOPBIX HPOMUCXOAST CE30HHbIC (HAIOJIHEHHE BECHOW WU
cpaboTKa 3UMOii) KoJieOaHHs yPOBHS KapCTOBBIX BOA. B 3T0if 30He akTUBHO
pa3MbIBaeTCd U BBIHOCHUTCSI PBHIXJIBINA 3alOJIHUTEND KapCTOBBIX IOJIOCTEM.
PacTBOpeHue kapcTylomuxcs IMOpPOJ B YCIOBUSIX UX IOCTOSIHHOTO WM
HEPUOJUYECKOr0 KOHTaKTa ¢ BOJOH, Cy(¢o3usl 3arojHUTEN MOJOCTEeH
aKTHUBH3HUPYIOT KapcT B OeperoBoil 1 NpuOPeKHON 30HaX BOJOXPAHHIIHILA.

BonHas Macca BOIOXpaHWIMILA HEINPEPHIBHO OOHOBISETCA 3a CYET
MMOBEPXHOCTHOTO CTOKa, aTMOC(EpHBIX OCaIKOB, TaNbIX CHETOBBIX U
noa3eMHbIX BoA. Ha ywacTkax Oepera, CIOKEHHBIX KapcTyl) IIUMHCS
MOpoJlaMH, MUHEpaIu3alus BOABI yBENIWYMBaeTcd B 2—3 pasa 1o
CPaBHEHHIO C MUHEpalu3alliell BOJbl B cepelluHE BOJOeMa, OHAKO BOJA
OCTaeTCs HEHACBHIICHHOM 10 OTHOIIEHHI0O K THICy. Bcaencreue
pacTBOpeHHs Ha MOBEPXHOCTH THUIICOBBIX CTEH 00Pa3yIOTCsi MUKPOGOPMEI,
MMOAYCPKUBAIOIINE CIIOUCTOCTL NOPOABLI: HUIIH, BCEBO3MOKHBIC BBICTYIIBI,
«3yObsi». PacTBOpeHHE CTEHOK TpemMH TPUBOAUT K 0Opa30BaHMIO
«KOPUAOPOBY», KOPUIOPHBIX MELIep.

——

Puc. 68. Tlewepa [Tonasnunckas: 1 — rurmc, 2 — ocblnb, 3 — Boja
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CkopocTh  00pa3oBaHHMsSI ~ KOPPO3HOHHBIX  ()OpM  OYEHb  BBICOKA:
BOJIHONPUOOWHBIC HHUIIM BO3HUKAIOT B TedeHue 2—3 mecsues [135].
Bricota u riyOvMHA HUII W3MEPSETCS METPaMHU, a MPOTSHKEHHOCTh BIOJh
OeperoBbIX OOHAKEHUN — JIECAT KaMU METpOoB. B pesynbrate abpa3noHHO-
pacTBOPSIIONIECTO JCUCTBHS BOJ Pa3pylIAtOTCsS BO3HUKIIUE JIO CO3IaHUS
BOJIOXpaHIWINIA TIEMIephl, HampuMmep, y Tmoc. [lomazna (puc. 68). 3a
HETPOJIODKUTENbHOE BpeMs (6—8 JIeT) MO TEKTOHWYECKHUM TPEU[HHAM U

TpeurHaM OOpPTOBOTO OTHOPa MOTYT C(OPMHPOBATHCS

«heMepHbIe»
nemepsl.

B pazmpoOneHHBIX Cynb(haTHBIX MOPOJaX KOPPO3UOHHOE EHCTBUE BOA
MpeBpalaeT CeTH 3aKAPCTOBAHHBIX TPEIIUH B JIAOMPHHTOBBIC MEIICPHI.
[MonoOHbIe Temepsl, a Takke HHIIM OBICTPO  DBOIIOIHOHUPYIOT,
paspymasich B pe3ylbTare oOOBaJMBaHUSA CBOJa (KO3BIpbKAa, HaBeca).
OOpyIIeHUIO TMOPOJ] CIOCOOCTBYET HANWYKME B HUX OTJCNBHOCTCH B BHUJC
omoxoB. Ilpu paspymieHun Oepera oT HEro OTACIIAIOTCS CTOI0000pa3HbIC
ocTaHIbl. bjIoKK mopo, oka3aBIIkecs B BOJE, OBICTPO PACTBOPSIIOTCSL.

-
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Puc. 69. JluHaMuka npoBaJIbHOTO IMpoliecca B NpUOpexHoi 30He: 1 — npoBajbl HA
HIDKHUX M CpeIHMX Teppacax; 2 —IpoBajbl Ha BBICOKHX Teppacax; 3 —

MakcuMmainbHble ypoBHH p. Kambl y c. XoxnoBka; 4 — Huskue ypoBHU p. Kams! y
c. Xoxyoska (o B. C. JIykuny)
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[lo nmaHHBIM MHOTONETHMX  HaOJIONEHHWH  3aKapcTOBaHHbIE Oepera
OTCTYMAIOT CO CKOPOCThIO B cpeaHeM 2—2,5 M B roj.

AKTHBHU3alUsl NMPOBAJLHOIO mpouecca. B pesynprare HapyleHHS
THIPOANHAMUYECKUX YCJIOBHI B TPUOPEKHOW 30HE, TIE, MO OLEHKaM
CIELIMAIUCTOB, MOANOP MOA3EMHBIX BOJ| MPOSBIISIETCS HA PACCTOSHUM S—
6 KM OT BOJOXPaHWIIMINA, YYaCTHIMCh HPOBaibl (puc. 69). YBeauueHue
Yuciaa MpPOBaJioB, OCOOCHHO Ha HHU3KMX Teppacax, COOTBETCTBYET IIO
BPEMEHH HAIOJIHEHUIO BOJOXPAHWIWINA. AKTHBU3AIMIO TPOBAIBHBIX
nporieccoB B. C. Jlykun u apyrue [104] CBSI3BIBAIOT C MOCTOSSHHBIM HIJTH
NEPUOJUYECKUM  YBJIQKHEHHEM  DPBIXJIOr0 TPYHTa,  3alOJHSAIOLIETO
KapCTOBBIE MOJOCTH HJIM 3aJIETalolIero Ha 3aKapCTOBAHHON MOBEPXHOCTH
THIICOB, Onarojaps JTOMY OCJIa0NsieTcss BHYTPEHHSS CBS3b MEXKIY
YacTUIIAMH TPYyHTa, TPOUCXONUT €ro paspeixienue. HaOmonarotcs
pasnuuHble nedopMaluy B TOJNIIE OTIOXKEHHH M Ha HUX MOBEPXHOCTH.
PasBuTHIO TpOBanbHOrO mMporecca crnoco0cTByeT cy(pdo3noHHBINH BBIHOC
PBIXJIOTO  3allONHUTENS TIOJIOCTEH TpU  KoneOaHWH YpPOBHS  BOJBL.
BosbIMHCTBO MpOBasioB TATOTEEeT K |—2 KMIIOMETPOBOM mojoce Oepera.
Pemaronryto  posib B YCHJIGHMM HPOBAJIBHBIX MPOLECCOB  OTBOZST
KOPPO3MOHHOMY PaCIIMPEHHIO CTapblX W (HOPMHUPOBAHHIO HOBBIX ITyCTOT
[135]. Hanbonee mHTEHCHBHO TPOIIECCH PACTBOPEHUS MMOPOIBI MPOTEKAIOT
B 30HE KoJeOaHMH ypOBHS BOIBI. 3/1€Ch K€ B PE3YJbTaTe yBEIMUYCHHUS
CKOpPOCTH NIBWYKEHUSI TOA3EMHBIX BOJ IPH JIETHEH W, OCOOCHHO, 3UMHEH
CcpabOTKe MPOUCXOTUT BEIHOC TIIMHUCTHIX YaCTHII.

B cBs3M ¢ NOBBIICHWEM YPOBHS MOA3EMHBIX BOJ IPH 3alOJTHEHUH
BOJIOXPAaHUIIMINA 30HA AaKTUBHOTO KapcTOOOpa3OBaHUSI B TOJIIE IOPOJ
CMECTHIIach BBEPX.

CennTeOHAas 1eATEJLHOCTb U €€ BJAMSHHE HA KapCT

MHuorue HacejeHHble MyHKTHI [lepMmckoil 00nmacTH pacroNoXeHbl B
KapcTOBBIX paifoHax. HamOonpliee MX KOMMYECTBO TArOTEET K IIOJIOCE
pacnpocTtpaHeHus Cynb(artHeix mopoa. [loMMMO MHOTOUYMCIICHHBIX
JIepeBeHb 3/IeCh pa3MelIeHbl paiionHble I1eHTpel — Kynryp, Opna,
Kumepts, Cykcyn, IlomasHa u ap. CreneHb W XapakTep CEIUTEOHOTO
BIUSHUS Ha KapcT 3aBUCAT OT pPa3MEpPOB HACEIEHHOTO IIYHKTa, €ro
XO35IICTBEHHON CTPYKTYpbl U THUIIOB MPEANPUATHN, 3aKAPCTCBAHHOCTH
TEeppUTOpUil M Ipyrux (akropoB. B 3aBUCHMOCTH OT TeOJIOTMYECKUX
YCIIOBUH M BHJIa BO3AECHCTBHUS B PA3HBIX YaCTSIX HACEIIEHHOTO ITyHKTA KapCT
MOYKET aKTHBH3MPOBAThCS MM, HA00OPOT, 3aTyXaTh. YacTo aKTUBH3ALHUs
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KapcTa CBfi3aHAa C KaKUM-THOO KOHKPETHBIM OOBEKTOM HAalpHuMep
BOJ103a00pOM) WM JCHCTBHEM (BBIEMKa, KOTJIOBAaH — HAKOIIMTEIH BO).
[IpumepoM HacelneHHOTO IyHKTA, HWCHBITHIBAIOIIETO BJIMSHUE KapcTa,
spnsiercss T. Kynryp. MHaukatopoM, OTpaKalolUIMM BJIMSHHE TOpPOAa Ha
KapcCT, CIIy’KaT MPOBAITbHBIE MTPOLIECCHI.

l'opon pacmonoxeH B OCHOBHOM Ha JeBoM Oepery p. CpUIBEI U
3aHMMaeT MIOmanb OKoNo 25 kM’ B mpemenax ropoickoil TeppHTOpHH
HMEIOTCSl y4YacTKHM TMOWMBI, a Takxe IITh Teppac. lloxonu Teppac
oOpa3oBaHbl Cynb(aTHbIMM (THUICHl, AHTHAPHUTBHI) W KapOOHATHBIMHU
(M3BECTHSKH, JOJOMHTHI) MOPOJAMH, KPOBIS KOTOPBIX 3akapcToBaHa. Ha
HUX 3QJIETal0T PBIXJIBIC TPaBUHHO-TAICYHBIE, CyleCYaHble, CYTIIMHUCTHIC
OTJIOKEHUSI, COZIeprKaIie OOJIOMKH KapCTYIOIIUXCS MOpPOA. TeppUTopHio
ropo Ja TMEpeceKaeT C CEBEPO-BOCTOKA Ha IOTro-3amaj IpaHula MEexXIy
cynb(aTHBIMH M KapOOHAaTHBIMH MOPOJAMH, Pa3lelisiiolias ero Ha JBe
yacTu: OONBIIYIO, CEBepO-3alajHyl0, Ha THIICAX W aHTUAPUTAX, H
MEHBIIYI0,  IOTO-BOCTOYHYIO, Ha  JIOJIOMHTaX H  W3BECTHSKAX,
MOBEPXHOCTHBIE KapCTONPOSBICHUS COCPEJOTOUYEHBI B CEBEPO-3aIlaJHOM
YacTH TOPOJa U CBSI3aHbI C OoJiee aKTUBHBIM KapCTOM CyIb(aTHBIX MOPOJ.
B oroit xe wacTu pacmojiaraetcsi OOJbllas 4acTh JKUJIBIX MAacCHBOB U
npeanpusaTui. B mpenenax 10ro-BOCTOYHOW 4acTW ropoja mpeoliagaroT
OJTHOJTAXXHBIE JIEPEBSIHHbIE CTPOCHHS WHAWBHIYyaTbHOW 3aCTPOMKH.
[TpuBomuMbIe BakThl OYAYT KacaThCs TIIaBHBIM 00pa3oM ceBepo-3arafHok,
OCHOBHOM, 4acCTH ropoJja.

MHoroneTHre HAOMIOJEHHUS COTPYTHUKOB KyHrypckoro cramuoHapa
YpO AH cBuzperenbcTBYIOT 00 YBEIMYEHHH YacTOTHI MPOBAIOB Ha
3aCTPOCHHBIX Tepputopusx (tabm. 11). DTOoT (dakr MOXKET HUMETh
CIIeTyFOIINE TIPUIHHEIL:

1) HaKOIUIeHHE BOJABI B HMCKYCCTBEHHBIX IOHMKEHHSIX — BbIEMKaX,
TpaHIIesx, KOTJIOBaHaX M T. J. — C €€ TOCJIeAyIolel nHPUIbTpanren B
PBIXJIBIE OTIIOKEHUS M 3aKapCTOBAHHBIE TOJIIIH;

2) TMHAMHYECKHE U CTATHYCCKHE HATPY3KH Ha TPYHT;

3) oTKayka TOA3EMHBIX BOJ [UIi IHUTBEBOIO W TEXHHUYECKOTO
BOJOCHA0KEHUS;

4) MOBBIIICHHE ArPeCCHMBHOCTH TOI3E€MHBIX BOJ [0 OTHOLICHHIO K
KapCTyIOIIUMCA TOpPOAaM 3a CUYeT HX XHMHUYECKOTO U TEIJIOBOTO
3arps3HEHHS.

YcTaHOBIEHO, 4YTO TPOBAIBI CBS3aHBI HE TOINBKO C KapcToM |
KapCTOBBIMH TIOJIOCTSMH, HO W C TPOIECcCaMH B PBHIXIBIX TOJNIIAX,
MEPEKPHIBAIOIINX KAPCTYIOLINECS TOPOIBI.
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Tabmuma 11
KonuuecTBo mpoBaios B I. KyHrype no aecatuieTusM (1o JaHHbIM

B. C. Jlykuna)
Tun npoBasa 1951—1960 | 1961—1970 | 1971—1980 | 1981—1990
Kapcrossiit 13 11 17 14
Kapcroso- 1 2 19 24
cyddosnonHsIi Hax
BOJIOBOJIAMH,
TpaHILESIMU 1
KOTJIOBAHAMH
B KOHTYpE 31aHUil 1 3 6 5
B KIOBETaX W Ha IMOJIOTHE 4 . 4 1
JIopor
HaJl I036MHBIMU 4 4 3 6
COOPYKEHHSIMU

Be3BanHbIi 1 1 1 1
JMHAMHYECKAMHU
Harpy3Kamu

HeycraHoBIeHHBIIH 3 6 1 3

Bcero 27 27 51 54

Cpenn mpuYnH, BBI3BIBAIONIMX  AHTPONOTCHHBIE  IPOBAIBI |
npocagoyHble JeopMaIi, MOKHO BBIICIUTD CIEAYIOMINE:

1) ocenanue wiau 0OpyIICHHE TPYHTOB M HACKINCH HAll HCKYCCTBEHHBIMU
HOJIOCTSMH — MOBATaMH, KAMEPaMH, XOJaMH COOOIICHNS;

2) oOpylIeHHEe TPYHTOB M TEPEKPBHITHH Haja TpyOOHpoBogaMu (Yarie
BCET0 BOJOMPOBOJAMH) B MECTaX YTEUKH M3 HUX, IPUBOMAALICH K Pa3MBIBY
OTJIOXKEHUH U popMHPOBaHHIO CY(H(HO3UOHHBIX TIOJIOCTEH;

3) ocemanue MOBEPXHOCTH HAJl 3aCBHIAHHBIMH KOJIOIIAMH, SIMAMH, Y
CTEH 3/IaHUH B pe3yJIbTaTe €CTECTBEHHOIO YIUIOTHEHHs MaTepHuaja, a MpH
MOTIAIaHU Y BOJIBI B Takue yriyonenus — u cyddoszum;

4) IIomaHOe  OCeaHWe TIOBEPXHOCTH B PE3yJbTaTe OTKAuKH
MOJ3EMHBIX BOJ;

5) ocemaHue MOBEPXHOCTH HAJ HEPOBHOCTSIMH, KOTOpbIC ObUIH
3aChINaHbl HECOPTHPOBAHHBIM, TPOHHUIIAEMBIM MaTEpHAIOM B MIPOIIECCE €T
YIUIOTHEHHUS WU pa3MbIBa.

[anHpie 00 yBEJIMYEHUH YacTOTHI MPOBAJIOB 33 CUET MOSBICHHUS HX
HOBBIX THIIOB, CBS3aHHBIX ¢ cyd¢o3uel, yIIIOTHEHHEM TpyHTa H
oOpyIIeHHeM CBOJIOB HMCKYCCTBEHHBIX TIOJOCTEH, HWCHONB3YIOTCS MpH
WHKCHEPHO-TEOJIOTHYECKOW OLEHKe TeppuTopuu. llpm ycraHOBICHHH
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KapCTOONAaCHOCTH TEPPUTOPUN HEOOXOAMMO YUHUTHIBATH TOJIBKO KapCTOBBIE
IIPOBAJIbL.

CkazaHHOE€ HE WCUEpIBIBAET IIEPEYCHb BHUAOB JEATEIBHOCTH M
HalpaBJI€HUM BIHAHUA JEATEIBHOCTH 4YelloBeKa Ha KapcT B llepMckoit
obsactu. CymecTBeHHOE U3MEHEHNE YCIOBUI €ro Pa3BUTHS IPOUCXOINT B
paiionax HedTenoObuN, Jecopa3pabOTOK, Ha CEIbCKOXO3AHCTBEHHBIX
IJIOMIA/IAX, OKOJIOKaPhEPHBIX TEPPUTOPHAX, BAOJIb JIMHEHHBIX COOPYKEHUHN
(kenmesHBIX W MIOCCEHHBIX  JOpOr,  JHUHHWHA  3JeKTpomeperaad,
TpyOOIIPOBOAOB), a TaKKe B 30HE IOA3EMHBIX SIACPHBIX B3pHIBOB. He
BCEI/Ia pPe3yJIbTaTOM AHTPOIOTEHHOIO BO3/IEHCTBUS SBISETCS aKTUBU3ALUS
kapcta. Hanmpumep, npu 00e3BOKMBaHUK KapCTYIOLUIMXCS TOPOJ CKOPOCTD
KapCTOBBIX MPOLECCOB YMEHbIIAaeTcs. Bo3aelcTBUE 4YelOBEKa HAa KapcT
UMeeT UeNblii psd  BaxHbIX nocieactBuil. Cepbe3Hble MPOOIEMBI
BO3HHMKAIOT MPHU XUMHUYECKOM, TEIUIOBOM M OaKTepHaIbHOM 3arps3HEHUH
KapCTOBBIX BOJ, TOCKOJNBbKY HX IOJ3€MHbIE KOJUIEKTOPHI — pa3iuyHbIe
MOJIOCTH — OOJIaJal0T CPAaBHUTEIBHO HEBBICOKOM CIOCOOHOCTBIO K
OUMILIEHUIO BOJ U MO3BOJIAIOT MUTPUPOBATH 3arpA3HSIOIINM BEIIECTBAM Ha
Oonpumne pacctosiHus. Hapymienne BomHoro ©OanaHca 3aKapCTOBaHHBIX
TEPPUTOPHUI OTPHUIATEIHHO CKa3bIBAETCS HAa THUAPOJIOTUYECKOM pEXHUME
PEK, BOAOEMOB, MCTOYHHMKOB, BBI3BIBAET OCYIIEHHE WM 3a00advBaHuUe
OTHENBHBIX YYacTKOB JaHAmadTa, MPUBOIUT K CMEHE DPAaCTHTENbHOCTH,
YXYALIEHUIO TI0I0POANS MOYB.

Bomnpockl aHTponoreHHoro BIUsSHHS Ha KapcT llepMmckoit oOnactu
BECbMa AaKTYalbHbl, TIO3TOMY TPEOYIOT OOJIBIIOr0 BHUMAHHUS YYEHBIX U
MPAKTUKOB.

NHXEHEPHO-TEOJIOI'HYECKHUE U3BICKAHUSA U
CTPOUTEJILCTBO B KAPCTOBBIX PAMOHAX

YcnoBus u pakropsl, onpeaesiiome yCTOH4UBOCTh
3aKapPCTOBAHHBIX TepPUTOPMii

BbIxos Ha MOBEPXHOCTh WJIM OJIM3KOE K HEW 3ajieraHHe PacTBOPUMBIX
TOPHBIX MOPOJ, 0Opa3yrouMecss B HUX TPEILIMHBI M MOJOCTH OCIIOKHSIOT
OCBOCHHE 3aKapCTOBAHHBIX TEPPUTOPUIL. IToBepxHOCTHBIE
KapcTorposiBiaeHust otmedarorcs B 20 u3 41 aAMUHUCTPAaTUBHBIX palioHax
Ilepmckoii  obmactn, mipuyeM Oojiee ITOJOBHHBI  3aKapCTOBAaHHBIX
TEPPUTOPHUI MPUXOANTCS HA palioHBI HauOOJEee ONAacCHOr0 — CyJb(aTHOTO
U COJSHOTO — KapcTa (Tabi. 12). Beskoe cTpouTenscTBO BO M30EKaHHE
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HETaTUBHBIX TIOCICACTBUNA TPeOyeT BCECTOPOHHETO U  TIIATEIBHOTO
M3YyYeHHUs KapCTOIPOSBICHNH U MOTEHIIMAIA KapCTOOOPa30BaHNSI.

CreneHb TMpOSIBICHUS M OMNACHOCTU KapcTa  OMPEAeNsioT B
3HAUYUTEIHFHON MEpe OCHOBHBIC METOABI €r0 HCCIACAOBAHUS C IICNIBIO
BBISIBIIGHHS ~ BO3MOXKHOCTHM  TNPOMBIIUIEHHOTO M TPa)XJTaHCKOTO
CTPOUTENHCTBA.

Tabmuma 12
AJMHUHUCTpaTUBHBIE paiioHbl [TepMckoit 001acTH, B KOTOPBIX
KapCTOBBIE SIBIICHUS Pa3BUThI HA IOBEPXHOCTU

Paiton Jlutonoruueckuii Tr CrereHpb pa3BUTHS
KapcTa (TIpOsIBICHHS) U OTTACHOCTH
KapcTra
Paiion r. AsekcaHIpoBCKa K, [c] cII
BepezoBckuit T, [c] CIL, cp
Paiion r. ['pemsunHcka K 1, Cp
T"opHozaBoackuit K cr
Paiton r. I'ybaxu K cp, ¢
JloOpstHCKAi T, [K] c, Cp
Paiion r. Kuzena K cp
Kumeprckuit T, [K, ] oc, ¢, Cp
KpacHoBummepckuii K cp, CII
Kynrypckuii T, K oc, C
JIpICEBEHCKHI T, K c, Cp, CII
OKTA0pBhCKUi T, K oc, ¢, Cp
OpaUHCKWIA T, K oc, ¢, Cp
Tlepmckuit r c, Cp
ConmkamcKuit c, [r] cp, ©
CyKCcyHCKUHT T, [c] oc, ¢, Cp
YuHckui r c, Cp
Yconbckuit ¢ cp
YepablHCKHI K, T, C cp, C
YycoBckoit T, [K] c, Cp

[Ipumewanusi: K — kKapOOHATHBIN THI ~Kapcra, T — Cynb(aTHBIA WIH
THIICOBBIN, C — COJISTHOM; CIT — cnabas CTeleHb OMAaCHOCTH, Cp — CPEIHss, ¢ —
CUJIbHAsSI, OC — OYEHb CUJIbHAS
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I[Ipu cmaboM mWPOSBICHUH KAapcT M3y4yaeTcs MPEHUMYILECTBEHHO
[IOBEPXHOCTHBIMU u JUCTAaHIIMOHHBIMU METOJaMH: UH)XEHEPHO-
TCOJIOTUYECKOW  CBEMKOH,  PEKOTHOCLMPOBKOW,  T'HAPOXUMHYECKHM
onpo0OBaHMEM, OIMPOCOM  €CTHBIX  JKUTeJeH, aemudppupoBaHueM
a3po(hoToCHUMKOB. [Ipu cpenHell creneHn KapeT UCCIIeAyeTCsl JOCTaTOUHO
JIETaJbHO, HO IIPEUMYIIECTBCHHO IIOBEPXHOCTHBIMH €ToJaMu; OypoBble U
TOPHONPOXOAYECKHE paboThl MPOBOIATCS C ILENbl0 OOHIeld OIEHKH
Te0JIOrO-TUPOTEOTOTUIECKUX yCIOBUH pa3BUTHS npoiiecca,
reou3nuecKkue pPabOThl MCIIOJIB3YIOTCSA HEmoBceMecTHO. [lpu cuinbHOMN
CTENEHU Pa3BUTHUS KapcTa UCIONB3YEeTCsS KOMIUIEKC €TOO0B, B TOM 4HCIIE
reo(pU3NUECcKUX, Py OUYCHb CHIBHOM — JeTaJbHOE HCCIEJOBaHUE KapcTa
BKITIOYAET PEKUMHBIE HAOFOICHUSI.

VHTEHCHBHOCTD M HANpaBICHHOCTh KapcTa M COIMYTCTBYIOLIMX €MY
MPOLIECCOB  ONMPENENISIOTCS  CIOKHBIM —B3aUMOJCHCTBHEM, NPUPOTHBIX
ycnoBuil (TIACCUBHBIX KOMIIOHEHTOB OKpPY)KaloLIeH cpesibl) W (aKTopoB
(aKTHBHBIX COCTaBJISIFOIUX), CPEIU KOTOPBHIX HauOoIblIee 3HAUCHHE
HUMEIOT JIUTOJIOTHYECKHI COCTaB KapCTyl0 INMXCS MOPOA M TOKPOBHBIX
OTJIOXKEHUH, CTPYKTYPHO-TEKTOHUYECKHE U THAPOr€0IOTHUECKUE YCIOBUS,
TCOJIOTUIECKOE pa3BUTHE TEPPUTOPHU, €€ OOBOJHEHHOCTh M PEXKHM
TeMrieparyp atMocheps! (KIuMar), pacuIeHeHHOCTh (penbed) U Xapakrep
pacTUTENBPHOCTH.  XapakTepHAa  pa3jidyHas  CTENEeHb  aKTUBHOCTH
(moa3eMHON XUMMYECKOM JeHyJallMM) COBPEMEHHOI0 KapcTa B TOJA
BBIHOCUTCS OT 9—17 MUKPOHOB cOJIeH Ha yd4acTKax KapOOHATHOTO JI0
150—200 u 1200—1324 MukpoHOB B palioHAaX CyNb()AaTHOTO M COJSHOTO
KapcTa.

KapOonaTHple TOpOABI, Kak MpaBWIIO, YCTOHYMBBL, JOCTATOY HO
NPOYHBI, TO3TOMY OHHM H3Y4YalOTCSl B IEPBYI0 OYepenb Ha HalIW4He
KapCTOBBIX IIOJIOCTEHl W BO3MOXHOCTb TposBIeHUs cydpdozuu B
MOKPBIBAIONIMX ~ HUX  OTIOKEHUSX,  3alofHUTENe  TONOoCTed |
3aKapCTOBAHHBIX TpEUIMH. JleTaJbHOCTBIO OTJIMYAIOTCS HCCIIECAOBAHUS
(IpeuMyILIECTBEHHO  T'MAPOreOJOrHYeckre) MpH  THAPOTEXHUYECKOM
CTPOUTENILCTBE U OCBOCHUH MECTOPOXKACHHUH MOJIE3HBIX UCKOMAEMBIX.

Consiaple mopoabl [Ipenypanbsi 0OBIYHO 3aJieTaroT Ha 3HAYUTEIBHOM
rIyOMHE M XapaKTepU3YIOTCS B €CTECTBEHHBIX YCIOBHSIX OTHOCHTEIBHO
PaBHOMEPHBIM PACTBOPEHHWEM KPOBJIH COJSIHBIX 3aJeKed W oceJaHuem
3eMHOH TOBEPXHOCTH B TEYEHHE [UIMTENLHOTO BpeMeHH. JleTanbHo
CONSIHOM  KapcT HW3y4yaeTrcs IpU  MPOEKTUPOBAHUHM  MPENIPUATHH
TEPMOXUMHMYECKON IPOMBIIIJICHHOCTH, COJSHBIX PYJHHKOB M KPYIHBIX
I'SC. HaocTaTouHbli yueT BO3MOKHON aKTHBHU3ALUK COJISTHOTO KapcTa MpH
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BMEIIATENIbCTBE B €r0 €CTECTBEHHBIM XOJ YeJOBEKa NMPUBOIUT K BEChMa
CEpbe3HBbIM IOCIEICTBUAM, O YE€M CBHJICTEIbCTBYIOT bepe3HuKoBCKUi
mpoBaj, Bo3HUKIIMKA B 1986 r., u 3aToruieHue pynHuka 3-ro bepesHukos
CKOTO pyJIOYIIPaBICHUS.

HauOonee cymiecTBeHHOE BIIMSHUE HAa YCTOHYUBOCTh TEPPUTOPUU
005acTé OKa3bIBaeT CyNIb(aTHBII KapcT, BBI3BIBAIOIINN OCHOBHBIC BHIBI
neopManuii 3¢MHOM MOBEPXHOCTH: &) MHOT'OJIETHHE OCENaHHs TPYyHTOB,
OOyCIIOBJIGHHBIE TMPEUMYIICCTBEHHO ITOBEPXHOCTHBIM  pPacTBOPEHHEM
cynbdartaOl TOMmM; 6) MpocemaHUSA-TIPOTHOBI KPOBIM HAJ KapCTOBBIMH
MOJIOCTSIMM;  B) OCENAaHUA W NPOCEHAaHUS] BCIEACTBHE  YIUIOTHEHHUS
3aMlOJTHUTENS KAapCTOBBIX BMAIHH; T) KApCTOBO-CY((HO3HMOHHBIE MPOCAIKH,
dopmupylonEie  MPEUMYIICCTBEHHO  ONIOAIe00pa3Hble  BHAJAWHBI U
o0pasyromuecss Ipyd JOCTATOYHO MEIJIEHHOM MEPEMEICHUH IMOKPOBHBIX
MECYAHO-TIBIIEBATO-TIMHUCTBIX TPYHTOB B  KapCTOBBIE TIOJIOCTH W
TPEUIUHBI, J) MPOBANbl Pa3IMYHBIX T€HETHYECKUX THUIOB. YTIyOJeHHOE
W3ydeHHe Ccynb(aTHOro Kapcra, ycJIOBHH W (DakTOpOB €ro pasBUTHS
HEOOXOIUMO MpH BCEX BHIAX CTPOMTENHCTBA, TAaK Kak (hOPMHPOBAHHE
3HAYNUTENIBHBIX KapCTOBBIX MOJOCTEH B THUICAX BIOJHE BO3MOXHO 32
pacUeTHBIN CPOK CITYKOBI 3JaHUS U COOPYKEHHUS.

IIpr oueHke cCTemeHH YCTOWYHMBOCTH 3aKapCTOBAaHHBIX TEPPUTOPHUH
0OBIYHO YUYHTBIBAIOTCS CeAyIoHe GaKTOPhl U YCIOBHS:

— reoMop(HoJIOrHYECKOE MOJIOKEHNUE;

— TEKTOHMYECKOE U TEONOTrO-TUTOJIOTHUECKOe CTpPOeHHUE (YCIIOBUS
3aJeTaHdsl KapCTYIOIUXCS TOpPOJ, WX MOIIHOCTh, NeTporpauuecKuii
COCTaB, COCTOSIHHE, TpPEUIMHOBAaTOCTh, HAJW4YME 30H TEKTOHHYECKHUX
HapyLeHUH U HEOTEKTOHUYECKOI aKTHBHOCTH, IIPUCYTCTBHE KapOOHATHBIX
W TEPPUTCHHBIX MaueK B CyJb(aTHOH TOJIIE, MOIIHOCTb, COCTaB H
COCTOSIHME DBIXJIBIX YETBEPTHUYHBIX OTIOKEHHH M KapCTOBO-OOBaJIbHBIX
00pa3oBaHMii IPEUMYIIIECTBEHHO HEOT€H-UYETBEPTUIHOTO BO3pacTa U JIp.);

— THI THAPOJUHAMHUYECKOTO MNPOQUIS, HAIMYAE W MOIIHOCTH 30H
HUPKYJISIUA KapCTOBBIX BOJ, MX CBSI3b C BOJAMHU JAPYTHUX TOPU30HTOB U
MOBEPXHOCTHBIMM, XUMHYECKMH COCTaB BOJ W arpeCCHBHOCTb HX IO
OTHOILIECHHUIO K KapCTYIOLIUMCS. TOPOAaM;

— TUAPOreONOTUYEeCKUE TapaMeTpbl BOJOHOCHBIX TOPU30HTOB H
TPYHTOB 30HBI a3paliuy;

— BCTPEUAEMOCTh TOJIOCTEH M Pa3pyIICHHBIX WU OCIA0JICHHBIX 30H,
UX TIOJIOXKEHHUE B pa3pese;

— HaJUM4ue  [OBEPXHOCTHBIX  KAapCTONPOSIBICHMH,  Memep, HX
0COOEHHOCTH;

— THII, YacTOTa MW pa3Mepbl KapcTOoBbIX aAedopmManuil 3eMHOI
MOBEPXHOCTH U APYyrue KOJU4YeCTBEHHbIE TTOKa3aTenu kapera [85].
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Bausinne 00cTaHOBOK KapcToO0pa3oBaHMSI HA MHTEHCHBHOCTH
kapcra. Cpend OCHOBHBIX T€OMOP(OIOTHIECKUX OOCTAHOBOK Pa3BUTHS
KapcTa clenyeT BBIACHSATh MPUPYCIOBYIO (NMPHOPEKHYIO), CKIOHOBYIO
(mepexoHyI0) U MEeKAypeuHyo (BoxopasaenbHyo). Kaxngas obcraHoBka
OTIMYAeTCsl  YCJIOBUSIMM  pa3BUTHA  KAapCTOBBIX  SIBIIEHMH  H
TUAPOAMHAMHYECKUX 30H. /|1 IepBOil XapaKTEpHBI aKTUBHBIN BOJOOOMEH
U TOJAJUTIOBUATIBHBIN KapcT C IIUPOKO PAa3BUTON B JOJIMHAX KPYIMHBIX PEK
(UycoBoit, CpuiBel, MpeHm u 1p.) 30HOW MOIJMOIHMHHON ITHPKYIISIIHHA
KapcToBbIX BOZ. [lo//10MHHBIE MOJIOCTH € BEPTUKAIBHBIM pa3MeEpPOM [0
8 M u Oonee Bctpewarorcs Ha riryoune 10—50, pexxe — 70—100 M Huke
nHa nonuH. KapcToBble BOPOHKHM 4YacTO NMPUYPOUYEHBI K THUIOBBIM IIBaM
peunbix Teppac. Koadduiment kapcroBold aHOManbHOCTH (OTHOIICHUE
CKBa)XMH, BCKPBIBILMX IIOJIOCTH, K OOIIeMy HMX 4ucily) Ha CBUIBUHCKOM
mobepexxbe  coctaBmser  0,12—0,38. HezamonneHHble  IOJIOCTH
BCTpPEUAIOTCS B OJHON-IBYX CKBaXHHaX u3 JnecaTH. CpemHerogoBoe
KOJIMYECTBO MPOBAIOB HA HEKOTOPHIX yuacTkax gocturaet 0,5—1 Ha 1 KM%
JlnaMeTp uX penKo MpeBbImaeT 3 M, a TIyonHa— 1—2 .

AKTUBHBIH BOJOOOMEH MEXKIY PEUYHBIMH M TPEIIMHHO-KapCTOBBIMU
BOJIaMH OXBaTbIBAET U CKJIIOHOBYIO 30HY, BKJIFOYAOLIYIO YYAaCTKH BBICOKUX
Teppac W KOPEHHOW CKJIOH JOJHHBI. (OCOOCHHOCTHIO 30HBI SIBIISAETCS
HaJIMYME TPEIIMH pPa3rpy3Kd M OOPTOBBIX BOAOTOKOB B 3aKapPCTOBAaHHBIX
THIICAX W KapCTOBO-OOBAIBHBIX OTIIOKEHHSX, MPUYPOUCHHBIX K II0JIOCE
COUJICHEHUS! AaKKyMYJSITHBHBIX W O3pPO3HOHHBIX Teppac. 37ech MOpOi
¢uKcupyercsi TOHWKEHHOE TIOJOKEHHE YPOBHS  KapCTOBBIX  BOJ
(c. Corpuno), HaOMIOAAIOTCS WHTEHCHBHAS TOBEPXHOCTHAS M IOA3EMHAs
3aKapCTOBAHHOCTh, Pa3BUTHE KPYIHBIX PBOB W BHAJWH, MIeJIcoOpa3HBIX
nemep (c. Cepra). BeprukanbHblii pa3Mep KapCTOBBIX MOJIOCTEH HEPEAKO
npesbimiaer 10 M, a 4acTtora MpoBaJIoB — 10 4—6 CiIy4aeB B roJ NpH
miomany KapctoBeix rHe3n 0,25—0,3 kM’ BOpOHKH ¢ MOKasaTeieM
rIyOMHHOCTH (OTHOIIIEHHUE TIIYOMHEI K auaMeTrpy) Oonee 0,5 BcTpedaroTcs
3HAUMUTENIFHO Yallle, YeM B APYIHX 30HaX. JTa 30Ha Hauboiee omacHa H
4acTO HENPUIoJHa Il CTPOUTEIbCTBA.

Ha mexnypeuHbIx (BOAOpa3[elibHBIX) PABHUHHBIX IIPOCTPAHCTBAX, IIe€
BIMSAHUE PEUYHBIX BOJ TPAKTHYECKHM HE CKa3bIBACTCSl, WHTEHCHBHOCTDH
Pa3BUTHSI COBPEMEHHOTO KapcTa OIpPEeNsieTCs] B OCHOBHOM YCJIOBHUSMHU
WHQUIBTpAIMK aTMOC(EPHBIX 0CATKOB U IUPKYJISIHEH OA3eMHBIX BOj. B
30HE a’paluy KapCTOBOTO MacCHBa NMpeo0IiagaeT BEPTUKAIBHOE JBIKEHHE
BOJ MO TpEMMHAM, CHOCOOCTBYIOIIEE OOpa30BaHUIO BEPTHKAIBHBIX
KapCTOBBIX TOJIOCTEH ¢ HEOONBIIUMH TOIEPEYHBIMHU pa3MepaMu M CTOJb
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e He3HAuuTeNbHBIX (70 1—3 M) KapcTOBBIX JedopManuii 3eMHOM
HOBEPXHOCTH. YacToTa nociieAHUX 0OBIYHO 3aBUCUT OT MOJIOKEHUS KPOBIH
KapcTyromuxcsi nopoa. ['myOuHa 30HBI TOPU3OHTATBHOM LUPKYJISLIHN
KapCTOBBIX BOJ 3HAUUTENbHA, (OpMHUpyMOLIMecs B HEH MOJOCTH Ha
MOBEPXHOCTH TIPOSIBIIIOTCS PEIKO, XOTS pa3sMephl MPOBAJIOB MOTYT OBITh
3HaUUTEILHBIME (Oosiee 10 M B qrameTpe).

I'maporeonoruyeckast 00CTAaHOBKA SBISIETCS] ONPEACISIIONIECH B Pa3BUTHH
Kapcta. JlBa W3 dYeThIpeX OCHOBHBIX YCJIOBHH KapcTo OOpa3oBaHUS
o0ycJIOBJIeHbl  THIporeojorumeidl  Tepputopuu. M aHTpomoreHHas
aKTHBHM3aLMUsl KapcTa, Kak TMpaBWO, CBSi3aHa C HEOIAaronpUsSTHHIMU
U3MEHEHUSIMH THUAPOTeOJIOTHYECKUX YCIOBUM TpPU CTPOUTENBCTBE U
JKCIUTyaTalyn 3TaHUN "u COOPYKEHUM. YcraHoBieHue THUIIA
THAPOANHAMUYECKOTO MpOQMIs 3aKapCTOBAaHHBIX TEPPUTOPUN HMEeT
BaKHOE 3HAYCHHE IPHU OLEHKE KapCTO OMACHOCTH, ONpEACICHUM BHJA,
YacTOTHI U pa3MepPOB KapCTOBBIX jiehopMaliiii TOBEPXHOCTH.

CymiecTBeHHa poJib B OLIEHKE KapCTOOMACHOCTH TIAPOTEOXH MHUUYECKOTO
paspesa u ycioBHi (OPMHUPOBAHUS arpeCCUBHOCTH BOJ K KapCTYIOIIUMCS
nopogaM. Hepenko, BKIIFOUEHHs TajuTa B CyJb(aTHBIX TOPOAAX UPEHCKOTO
TOpU30HTa OOYCIIOBIMBAIOT TOBBIIMIEHHYIO AarpecCHBHOCTh TPEIIHHHO-
KapCTOBBIX BOJA: CYMMAapHO€ COJEpXaHW€ B HHUX HOHOB KaJbLHi H
cynbarHoro 3HauMTenpHO (B 2—4 paza wum Ooisiee) TpEBHIIIACT
pPacTBOPUMOCTD CyJb(ara KaJlblUs B AUCTHUIMPOBAHHOW BOJE. AKTHBHAS
THIPaBIN YecKasl CBsI3b KAPCTOBBIX BOJI C IIOBEPXHOCTHBIMU BOJIOTOKAaMH (B
gacTHOCTH ¢ pekamu Kamoii, Uycosoit, CeuiBoit, Hpensio u np.)
ompejieNiieT 3HAYMTENbHBIM BBIHOC pPACTBOPUMBIX COJEM U MENKHX
(mperMyIeCTBEHHO TMBIJICBATHIX) YACTUI[ W3 MPHJIECTAIOIIMX K peKaM
KapCTOBBIX MAacCHBOB B IABOJKOBBIE W IOCIIENABOJKOBBIC MEPUOIBI, YTO
OOBIYHO OTpa’kaeTcsi B BO3HUKHOBEHHM IPOBAJIOB M IPOCATOK 3EMHON
MOBEpXHOCTH. B mepBoM  NpuOMIKEHMM W TOPU  MaccOBOM
THIPOXUMHUYECKOM ONPOOOBAHUHM AarpecCUBHOCTh BOJ IO OTHOILEHHIO K
Cynb(haTHBIM ITOPOaM MOXKET OBbITh BISBJIEHA 110 HOMOTrpammam (puc. 70).

Yciaoeus u  (akTopsl AaKTHBM3alMHU Kapcra. B mocienHue
JECSITUIIETHUS Bce OOJIbIlIe BHUMAaHUsI 00palaeTcs Ha akTHBH3aLHUIO KapcTa,
00yCJIOBICHHYIO TIJIaBHBIM OOpa3oM aHTPOIOTEHHBIM BO3ACHCTBHEM Ha
yCIIOBUSI KapcTOOOpa30BaHUS U CBSA3aHHBIE C HUM Mpouecchl: cyddosuto,
3pO3MI0, TpaBUTAllMOHHbIE W Jp. Cpean OCHOBHBIX Tpymm (aKToOpoB,
BIMSAIOIINX Ha AaKTUBU3ALMIO KapcTra M MposBIeHHE Aedopmanuii Ha
MIOBEPXHOCTH 3€MJIH, CIELyET OTMETUTh

1) u3MeHeHne TUAPOreOAMHAMUYECKUX YCIIOBUI, B YaCTHOCTH, MpPH
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CO3JaHrK  BOJOXPAaHWIHNIL, IIaXTHOM W  KapbCepHOM  BOJOOTJIMBC,
CUCTCMATHYCCKOM IPECHAXKE, HHTCHCHUBHOM B0ﬂ03a6ope;

OIS,
e T T T Y 4 0a-ii00,
U0 1 ' SU:HPO Lulls} SO, Ca
]
|
1400 |
l &
i
1000 1 I
]
i
|
600 4 -
i
+
200 B bl
\ bl agri
L L D% il T T 13 g — ! T {r:"’”"‘_‘;\':?‘ )
300 14§49 1500 285 2508 I oy, MO

Puc. 70. V3meHeHne neduunTa HaChIIEHHsT TPUPOIHBIX BOJ CYJIb()ATOM KalbIIHs
(Xcasos) B 3aBUCUMOCTH OT MuHepanu3aimu (M), CyMMapHOTO COZep KaHUs HOHOB
Ca u SO, 1 XMMHYECKOTO coCTaBa (THAPOXMMHUYECKON (arum)

2) CoKpallleHHe MOITHOCTH (0 OOHA)KEHHS KapCTYIOIIUXCSA IIOPOX) M
M3MEHEHHUE COCTABA U CBOMCTB MOKPOBHBIX OTJIOKECHUM;

3) yBeIMYCHUE arpecCMBHOCTH NPUPOJHBIX BOA U OOBOJHEHHOCTH
3aKapCTOBaHHBIX TEPPUTOPHIL;

4) tpaHchopmarmio penbeda MOBEPXHOCTH, IPUBOASILYIO K MTOSBICHUIO
(MM pacUIMpPEeHHI0) OYaroB MOBBILICHHOW MH(PUIBTPALUU U WHQIIOAINN
MPUPOAHBIX U MPOMBIILIEHHO-OBITOBBIX BOI;

5) tMHaMHUYeCKUe Harpy3Kd, B TOM YKCJIE€ BBI3BAHHBIC MPUMEHCHHEM
B3pPBIBYATHIX BEIIECTB MpH pa3pabOTKe TIOJIE3HBIX HWCKOMAEMbBIX H
Pa3IUYHOrO POAA CTPOUTENLCTBE;

6) MPOXOJKY M HKCIUTyaTalMio TIyOOKHX CKBaXHH M INAXT, HEPEIKO
COIIPOBOKIAIONIMXCSI TIEPETOKAMHU MOJ3EMHBIX BOJI, CO JISTHO-KUCIOTHBIMU
00paboTKaMH, 3aKauykoil MOBEPXHOCTHBIX BOJA, TOPHBIMH YAapamMH H
pasrpy3Koil BHYTPEHHHMX HaNpsDKEHUIl MACCUBOB TOPHBIX MOPOA C
0o0pa3oBaHWeM B HUX 3HAYUTEIHBIX TPEIIUH U MOJOCTEH.

IlepBass rpynma ¢akTOpOB aKTHBH3ALMM KapcTa XapakTepHa Ui
3aKapCTOBaHHBIX MoOepexkuil KaMckoro BOIOXpaHWIMINA, PEYHBIX TOJIHH
YycoBoit u  ChuiBbl, BrOpas 3aduKcupoBaHa B  VpeHCKoM,
HWXHECBUIBUHCKOM H  JIDYTMX palioHaX THUIICOBOTO KapcTa, TPEThs
cymectBeHHa Juii  KwuzenoBckoro yrompHOro ©OacceiiHa, ueTBepTas
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OTMEeYaeTcs MOBCEMECTHO B pallOHaX HAPOJHOXO3SHCTBEHHOTO OCBOEHUS
3aKapCTOBAHHBIX TEPPUTOPHIA, MATasl XapaKTepHa IJs TOJOC JKENE3HBIX
JIOPOT M JIPYTHX JHHEWHBIX COOPYKEHUH (B YACTHOCTH MarkuCTPAIbHBIX
ra3onpoBOJIOB), WIeCTasi CBOWCTBEHHAa TOPHOAOOBIBAIOIIMM pailoHaM
(He(TSTHBIM MECTOPOKICHHUSAM, YTOJBHBIM M COJSIHBIM Imaxtam). Hepemko
JIEHCTBYET KOMILIEKC (PaKTOPOB.

Oco0eHHO HeTaTUBHA aHTPOIIOTEHHAS AKTUBH3AIIHMS KapCTa B COUYCTAaHUH
C JIpyTMMH OTMACHBIMH T'€OJOTHYecKHMH Iporeccamu. Tak, B KyHrypcko-
HpenckoM Mexaypedbe B MOJIOCE MarUCTPAIbHBIX T'a30MPOBOAOB MPH HX
MPOKIAJKe HaOMIOAaUCh KOMOWHAIMU (AaKTOPOB, YTO 3HAYUTEIHHO
aKTHUBH3HPOBAJIO KapCTOBYIO ACHYyIAalMIo, CcyhQdO3HOHHO-NPOBAJIBHBIE U
00BaNbHBIC TPOIECCHl: YacTOTa MPOBAJIOB Ha OTHENBHBIX y4acTKax Tpacc
mocturana 134 ciyuaes B mepecuete Ha 1 kM’ B rox [89]. B
OIU3PAcOI0oKEH HBIX Melepax MpHu 3TOM (PUKCHPOBATUCH OOBAIIBI.

Cpenu ecTecTBEHHBIX (AaKTOpPOB aKTHBH3AIMKM KapcTa IMpeodiagaroT
TUAPOJIOTHIECKUE (BBICOKHE ITOJIOBOIBS), METEOPOJIOTHICCKHE (TIEPHOIBI
MOBBIILICHHOH COTHEYHON aKTHUBHOCTH), TEOIUHAMUYECKUE (3EMIICTPACCHHS
U IpyTe HEOTEKTOHUYECKUE TIPOSIBICHUS).

MeTtoapl oOuEeHKH KapcTroomacHocTH. KowmriekcHoe —u3ydeHue
3aKapCTOBaHHBIX TEPPUTOPHUI HA OCHOBE PA3NMYHBIX METOJOB U METOMUK,
WX COYETaHWS B 3aBHCUMOCTH OT KOHKPETHOW OOCTaHOBKM IIO3BOJISET
JIOCTaTOYHO OOBEKTHBHO OIEHHTH KapcToomac-HOCTh. (Cpenn MeTomoB
OLICHKHM YCTOMYMBOCTM 3aKapCTOBaHHbIX TeppuTopuii B. M. Kyreno u
B. H. KoxeBHukoBa BBIIETISIOT cleayromue: | — umxeHepHoO-
Te0JIOTHUECKOTr0 aHaiu3a, |l — WHXeHepHO-TeoIOTHYeCKUX aHAJIOTHH,
Ill — pacyerHpie  (CcTaTUCTHYECKME W aAHAJTUTHYECKHUE), vV —
MojaenupoBaHus  (pu3myeckoro W MareMarudeckoro) u oV —
CTaIlMOHAPHBIX PEXUMHBIX HAOIIOICHUM.

[lpy WHXXEHEPHO-CTPOUTENBHBIX HM3BICKAHUSAX Hauboyiee MIMPOKO
HCIIOJIB3YIOTCS. METOJABI TIEPBBIX ABYX TPYII, B MEHBIICH CTeneHH (B
MEPBYIO OYepeab M3-32 CIOKHOCTH HCCIEIOBAHUS (DU3NKO-MEXaHMUECKUX
CBOWCTB MOKPOBHBIX KapCTOBO-00BaIbHBIX 00pazoBanuii) — meronst Il u
IV. K coxaneHuro, peXHMHbIE HaONIOJEHUS Ha 3aKapCTOBAaHHBIX
tepputopusix IlepMmckoit 00jacTM  HE BEIMCh WM  MPOBOJIUINCH
SMHU30IUYECKH.

OnuH U3 HamboJee KapCTOOMACHBIX yYacTKOB HAXOIUTCA B C. YCTh-
Kumepts. YyacTok XapakTepusyercs BeChbMa CJIOXHBIMH YCIOBUSMHU
pa3BuUTHSl KapcTa, OOYCIOBHUBIIMMH TIOSBICHHE HAa TOBEPXHOCTH 3EMIIU
MpoBajoB ¢ monepedyHnkoM 10 120m (03. Mone6noe). Ilocnennue
KapCTOBBIC MPOBaJbl ¢ MOMEPeYHUKOM 10 50 M u TiIyOuHOU cBBIIIE 14 M
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ormeueHnl 40 yeT Ha3azd, B aBrycte 1949 r., a nedopmanuu moBepXHOCTH
(Ipocanky) HEe3HAYUTETHLHOW TIIYOWHBI, HO OXBATBHIBAIOIINE ILIOMAAbL IO
200 M°, HaGMIOATKCD U B KOHIE 70-X IT.

OCo0OEHHOCTBIO KapcTa SIBIISIETCSI €r0 Pa3BUTHE B 30HE COWICHEHUS
KpYITHOH BanooOpa3HOW CTPYKTYpbl Y (QHMCKOTO IaTo ¢ 3amajHbIM
ooprom IOprozano-ChUIBHHCKOH  NIETIPECCHMH, B TOJOCE KOHTaKTa
ApPTUHCKO-(DMIIUIIIIOBCKOr0 KapOOHATHOrO KOMILIEKCa U Cyiab(haTHBIX (C
BKIJIFOUEHUEM KaMEHHOU COJIM) OTJIOXKCHUI TIOITOBCKOM CBUTHI.

3HauyuTeNbHBIE ~ pa3Mephl  NPOBAJOB  OOBSACHIIOTCA  T'EOJIOro-
TEKTOHMYECKUMH U THAPOTEOJIOTHIECKUMH YCIIOBUSAMH Pa3BUTHA KapcTa, B
NEPBYIO OYepeb

— HaJIMYUEM TEPPUTCHHBIX W KapOOHATHBIX TOPOJ, MEPEKPHIBAOIINX
KapCTYIOIUECsS THUICO-aHTUAPUTHEI M CO3JAOINX «HAJACKHYIO» (70
ONpPECICHHOIO IMpe/esa) KpoBiw (opMupyrommxcs B cyibdarax
KapCTOBBIX MOJIOCTEH;

— IPUTIOJHATOCTHIO ¥ CHJIBHOW TEKTOHWYECKOW TPEIIMHOBA TOCTHIO U
3aKapCTOBAaHHOCTBIO  KapOOHATHBIX  MOpoJ  Y(UMCKOro  IUIaro,
SIBIITIOMIETOCS.  OONIACThIO TWTAHMS, HAKOIUICHWS W TpaH3UTa MPECHBIX
BeCbMa arpeCCUBHBIX MTOJI3EMHBIX BOI;

— BO3MOXKHOCTBIO  (opMHpOBaHHMsl ~ OONBIIMX  TOJOCTEH  Ha
3HAYHUTENLHBIX TIyOMHAaX, OOYCIOBICHHOHW HAIM4YMEM 30HBI CH()OHHOM
OUPKYJSIUN KapCTOBBIX BOJ W TOATOKOM B THIICO-aHTHAPHUTHI MPECHBIX
BoJ1 Y puMckoro maTo cOOKy M CHH3Y, a TAK)Ke TITyOUHHBIX COJICHBIX BOJ U
paccoiioB, 00JaarOIIMUX IOBBIIICHHONH arpecCMBHOCTBIO K CYb(aTHBIM
IopoIaM;

— MOIIHOH TOJIIIEH THIICOB ¥ aHTHIPUTOB;

— NPUCYTCTBUEM B PA3PE3€ PACCESIHHBIX BKPAIJICHUI U JIMH3 KAMEHHOU
CONTM,  PACTBOPSIOMIMXCS  TpHU  OJArompusATHBIX  yCIOBHAX  H
CIIOCOOCTBYIOIINX MOBBIMIEHUIO arPeCCUBHOCTH TTOJJ3EMHBIX BOJI.

JeranbHblii KaueCTBEHHBIM W KOJMYECTBEHHBIM aHaJIU3 yCIOBUMI
KapcTooOpa3oBaHUSI W KApCTONPOSIBICHHH  TO3BOJHI  NPOBECTH
paliloHUpPOBaHUE TEPPUTOPUU IO CTEHNEHU YCTOMYMBOCTH U NOTEHLIUAIBHON
KapCTOONAcHOCTH. B COOTBETCTBMM € TPUHIMIIOM KOMIUIEKCHOTO
pafoHHPOBaHUs C IOMOLIBIO KIIOJABHKHOTOY (C MHTEPBAJIOM 25 M) paauyca
YAaNeHHOCTH OT KapCcTOBBIX BOPOHOK B TIpe[eNnax HCCIeT0BaHHON
momany (ooee 7 KMZ) BBIZICJICHBI 3 30HBI (pHc. 71).

1. HeycTtoltumBass 30Ha CO CpPETHETOJOBBIM KOJMYECTBOM IIPOBAJIOB
0,118—0,79 cayyas/kM“-TOI ¥ 3HAYUTEILHOW BEIMYMHON ITOKa3aTesci

MOBEPXHOCTHOH W  BHYTpPEeHHeH 3akapcroBaHHOCTH. JIroboil  Bux
KalUTalIbHOTO CTPOUTENBCTBA 3[IECH HE PEKOMEHIYETCS.
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Puc. 71. I3MeHeHne noka3aTenel 3aKapCTOBAHHOETH B 3aBUCUMOCTH OT TUTOIIATH
kapctoBsIX noneit (o B. I1. Kocrapesy)

Bo3MoXHO WCIIONIb30BaHUE TEPPUTOPHIM KaK 30H OTABIXa W 3EJEHBIX
HacaxaeHuil. [lpu cnenmanbHOM 00OCHOBaHMM HEOOXOAWMOCTH H
1eJ1eco00pa3HOCTH  CTPOUTENBCTBA OTHCNBHBIX 3IaHUH W COOPY)KEHHH
HeoOXoIuMa JieTalbHAsT MH)KCHEPHAs pa3Bejika Ha yYacTKaX, yAaJeHHBIX
OT KapcToBbIX BOPOHOK Ha 50—100 M U BKIIIOUEHHBIX B 30HY IO OOIIHM
TCOJIOTHYECKAM W THIPOTEOJIOTMYECKUM  YCIOBHUSM W JaHHBIM
reo(pU3NIECcKuX padoT.

2. HenocratouHo ycToifunBas 30Ha TEPPUTOPUH C YaCTOTOW IPOBAJIOB
0,053—0,098  cayuas/km>roa.  IIpOMBIIUIGHHOE M IPakIAaHCKOE
CTPOUTENBCTBO  JIOMYCKACTCSI C  NPUMEHCHHEM  KOHCTPYKTHBHBIX
MPOTUBOKAPCTOBBIX MEPONPHUATHI TOCIE MPEIBAPUTEIBHOU HHKEHEPHOMH
pa3BeiKH, BUABI M O0BEM KOTOPOH OMNPEHENSIOTCS MNPUPOTHBIMU
YCIOBUSIMH M TUMOM 3AaHWi. 3.30Ha C HECKOJBKO MOHIKEHHON
YCTOMYMBOCTBIO M 4acToTOi mpoBamoB 0,017—0,048 ma 1 kM? B TOLL.
JlommyckaeTcsi MPOMBIIIJICHHOE M TPaKJAHCKOE CTPOUTEIHCTBO OOBIYHO C
MPOBEJICHUEM TMPOTUBOKAPCTOBBIX ~ MEPONPHUATHH, BBIOOP  KOTOPBIX
npom3BoAMTCs (C  y4eToM THIA W Ha3HAUCHHS 3JaHHWHA) TIOCTe
YCTaHOBOYHOTO OypeHHUSI.
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Ceno Ycrh-Kummepts pacmnonokeHo B HEMOCPEICTBEHHON OJIU30CTH OT
paiioHa kKapOOHATHOTO KapcTa Y PUMCKOTo IUIATO, XapaKTepU3YIOMIErocs B
JECATKU pa3 MEHBIIEH HHTEHCUBHOCTHIO, IOATOMY PEKOMEHOBAaH BapUaHT
nepeHoca IMocejKa K 3amagy, B HauOosiee OJIATONPHUATHYIO 30HY, UTO
NpUONIMKaeT ero K HaJIe)KHOMY HCTOYHHKY XO3SHCTBEHHO-TIMTHEBOTO
BOJOCHAOKEHUS — TPEIUHHO-KapCTOBBIM BOJIaM apTUHCKO-
(WINNIOBCKOTO ~ BOJOHOCHOTO — KOMIUIeKca. B cooTBeTcTBHUH ¢
pEKOMEHIAIMSAMHI  W3BICKaTeNled Ha TEppUTOpPHHM Hawyato pabouee
MPOEKTHPOBAHNE.

HauOonee cymecTBeHHOH (A1 MHKXEHEPHO-TEOJIOTHYECKON OLIEHKH)
4epToil  cynb(aTHOTO KapcTa SIBIAETCSl €ro  COCPENOTOYCHHOCTH,
00ycJIOBJIEHHas B OCHOBHOM TEKTOHHYECKOW TPEIIMHOBATOCTHIO H
NPEIbIAYIIMMHE 31I0XaMH KapcTooOpa3oBanus. [IpoBanbl yarie mpoucxXosT
BOJIN3M HMMEIOLIMXCSI OBEPXHOCTHBIX KapCTOIMPOSIBICHUNA: BOPOHOK,
KOTJIOBUH, KapCTOBBIX pBOB H Jp. C ynmaneHneM OT HHUX 4YacToTa
nmpoBayiooOpazoBaHus, Kak  MpaBWIO, yMEHbIaercs. Ha 3o
3aKOHOMEPHOCTH  OCHOBAaHBI OJWH W3 TPUHIUINOB WHXXEHEPHO-
Te0JIOTHYECKON OIIEHKH TEPPUTOPHUIl C TOYKH 3PEHHS KapCTOOMACHOCTH U
crnoco0 TMporHo3a WX YCTOHYMBOCTH K KapcTOBBEIM JedopMariusm
noBepxHoct [85, 145].

[lo wWroraMm w3yYeHUS TEONOTHYECKUX, THUIAPOTCONIOTHIECKUX U
reoMop(oIOTHYECKUX  YCIOBUM  pa3BUTUS ~ KapcTa,  BBIABICHUS
MOBEPXHOCTHBIX M TOJA3EMHBIX KapCTOMPOSBICHUI U OLEHOK MeXaHH3Ma
NpoBaJIooOpa3oBaHMsl UIS  BBIICICHUS IUIOLIA[e pa3HOH CTeleHH
3aKapCTOBAHHOCTH Ha KapTe TMPOBOIATCS W3OJWMHUH YAAJECHHOCTH OT
KapcToBeIX QopMm. Paamyc (WMHTEpBaN) ymaNeHHOCTH BEIOMpaeTcs B
3aBHCHMOCTH OT KOHKpPETHON o00cTaHOBKH. OH MOXeT OBITh MpPUHSAT
PaBHBIM CpeTHEMY HJIM MAaKCUMaJbHOMY JHaMeTpaM BOPOHOK B KAPCTOBBIX
CKOIUICHHSX, THE3/aX WIH TMOJNAX, CPEeJHEMY WM MHUHUMAJIbHOMY
PaCCTOSIHUIO MEKAY BOPOHKAMH HIIH IPYTHM, OCTATOYHO OOBEKTUBHBIM H
HECYITUM CMBICIOBYIO Harpy3ky mokaszatensiM. [Ipu oTCyTCTBHM TaKOBBIX
W30JIMHUW OOBIYHO TIPOBOMATCS PaguycoM ¢ uWHTepBajioM B 25—50 M. B
JMaTbHEWIIEeM 10 KyMYJSITHBHBIM W  TIOMHTEPBAIBHBIM  IUIOMIAISIM
BBIUHCIISIFOTCS. YaCTOCTH M IJIOTHOCTH KapCTOBBIX BOPOHOK U TPOBAJIOB,
KOA((UIIUCHTBI TOBEPXHOCTHOW M IMOJ3EMHOH 3aKapCTOBAHHOCTH U
JIpyrve KOJMYECTBEHHbIE IOKa3aTeldN KapcTa, IMO3BOJIAIONINE IPOBECTU
palloHMpOBaHWE TEPPUTOPUH IO  KAaTETOpUsM  yCTOMYMBOCTH U
MPOTHO3UPOBATh HMHTEHCHUBHOCTH IPOBaJO00pa30BaHHA, B TOM YHCIE C
Y4eTOM aKTHBH3AIMH KapCTOBOTO W COIMYTCTBYIOMIMX €My IPOIECCOB IO
BO3/ICHCTBHEM TEXHOTEHHOW Harpy3ku. [1og00HbIH aHANU3 TPOBOAMICS Ha
psne  OOBEKTOB  MPOMBIIUICHHO-TPAXKAAHCKOTO  CTPOUTEIBCTBA B
r. Kynrype, noc. [Tonasue, cenax Ycrb-Kumepts, Cepra, [llaneiika u ap.
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3acmykuBaeT BHMUMaHuA npeanoxkeHHas 3amypanTUCHU3om meToanka
palloHMpOBaHUS ¥ 30HUPOBAHHS 3aKapCTOBAHHBIX TEPPUTOPHUIl HA CTATUAX
mpoekta W paboueit mokymentarmu [80]. B OCHOBY ee MOJIOKEHBI
TPaJUIMOHHBIE (M IO3TOMY JIOCTATOYHO anpoOUpPOBAHHBIC) METOJBI
WCCIIEIOBAaHNH; Ccpequ HHUX 0c000€ MECTO OTBOAMTCS TeOPH3MUECKUM
cnocobaM pasBenku. M3 26 mpusHakoB (MOKasareneii), ONpenesFoIIuX
CTENleHb YCTOHYMBOCTH TEPPUTOpHUIi, OoJiee YeTBEPTH — reoPU3NUECKHE.
IIpu OIpeeeHUN OompImeit 4acTu JIPyTUX nokaszaresen
reoU3NUECcKUue METOIbI (AJIEKTPO- M CEeHCMOpa3BelKa) TakKe IMUPOKO
MIPUMEHSIOTCSI. bim3ka K 3Tol MeToauke, HO Oosee auddepeHITpoBanHa 1mo
panuycy yIOaleHHOCTH OT KapCTOIPOSIBICHHH (CM. BBILIE) W IUIOTHOCTH
KapCTOBBIX MOJOCTeH (puc. /1) MeTOAMKa OIIGHKHM KapcTO ONACHOCTH,
ucnonszyemas B Bepxuekam TUCH3e [86, 88].

N3bickaHus 114 Hedeii IPOMBILIIJIEHHOT0 M TPAsKAAHCKOT0
CTPOUTEIbCTBA

B MIPaKTHKE WHXEHEPHO-TE€OJIOTUIECKIX M3bICKaHUIH JUTS
MPOMBIIIUIEHHOTO W TPa)XIaHCKOTO CTPOUTENhCTBA B mocienHue 40—
50 ileT WCMONB30BAIKCH pa3iMyHbIC KIACCU(PUKAIUM IO  CTEIECHU
YCTOWYHMBOCTH 3aKapCTOBAHHBIX TEPPUTOPUH, ¥ JIMIIL OJHA W3 HUX
nonyyuna cratyc HopmatuBHod [147]. B 1931r. mpu wuHXEHEpHO-
reOJIOrMYECKOM  paiioHupoBaHuHM  Ilpuydumckoro  palioHa  ObLIO
YCTAHOBJIEHO 5 KaTeropuil 3aKkapCTOBAHHBIX TEPPUTOPUNA MO CTENEHU HX
MPUTOMHOCTH [IJIST BO3BEINCHWS 3MaHWM © coopyxkeHuil. B 1947 .
3. A. MakeeBbiM [107] npeniioxena nepBast KiiaccuuKaIus ionaaei mo
WHTCHCUBHOCTH MpoBasiooOpazoBanus (Tadmn. 13). [Ipuniun ee coxpaHeH u
B Hacrosimee BpeMmsi. K. A. ['opOyHoBoii [57] ¢ HEKOTOPBIM YTOUYHEHHEM
atoro mokazarens [110] kmaccudukaiis OMOTHEHA ITOCTATOYHO JIETKO
OTIpeIeNIIEMbIMA  BEIMYMHAMHU — TUIOTHOCTBIO  KAapCTOBBIX ~ BOPOHOK,
kod(ppuImeHTaMu  TUIOMIAMHONH W O0OBEMHOH  TOBEPXHOCTHOH  3a
KapCTOBAaHHOCTH (Taldi. 14).

Tabmuna 13
Kateropust ycTOHMYHMBOCTH 3aKapCcTOBaHHBIX TeppuTopwii [107]
Kareropus ycroitunBoctu KonnyecTBO BOPOHOK, BOSHUKAIOIIUX
TEPPUTOPUHU Ha miomam 1 kmM° B rog
| — BechbMa HeycTOWUYMBAs 5—10 u Gosee
Il — HeycroiumBas 1-5
Il — cpenneit ycroitunBocT 0,056—1
IV - ycroiiunBas 0,02-0,05
V - BecbMa ycToWunBas menee 0,02
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Tabmuna 14

ITokazarenu ycTtoiunBOCTH TeppuTOprii KuiliepTckoro kapcToBoro

paitona [57]
Kiace ycroitunBoctu Yacrora | IInotnocts | Koadpdummenr | Koadpdunmenr
Teppuropuii [110] MPOBAJIOB | KapCTOBBIX IUIOIAAHON 00BbeMHOM
, CIy4ail | BOPOHOK, | 3aKapCTOBaHHOC MOBEPXH.
KkM2-TO 1/km? ™, % 3aKapCTOBaH
HOCTH, CM
2 — crnaboycToitunBbIe 0,01—0,1 <100 <4 <10
3 — HeycToitunBbIe 01—1 100—200 4—10 10-50
4 — BecbMma HeycroiuuBble | 1—10 >200 >10 >50

Ha oTnenbHBIX TeppuUTOpPHAX OTH KIaCCU(PHUKALUU IOMOJHSIIOTCS
JIPYTUMH KOJIMYECTBEHHBIMH ITOKa3aTeNsiMK KapcTa (Tabi. 15, puc. 71), uro
UMeeT Ba)XKHOE 3HAYECHUE JUISI HMH)KEHEPHO-CTPOUTENbHBIX H3bICKAHUIL.
HauGonee monHas kmaccudukanus mpuBeaeHa B padore  [80].
KonnuecTBeHHble mNapamMeTpbl 3a KapCTOBAHHOCTH MJISl  HHXEHEPHO-
TCOJIOTMYECKOW  OLEHKHM KapcTa IIUPOKO  HCIONB3YIOTCS H B
Bepxuexkam THCH3e [85].

Tabmuma 15

XapaKTepHUCTHKA 3aKapCTOBaHHBIX TEPPUTOPHIA C. Y cTh-Kumepts (1o

B. I1. Kocrapeny, 1980 r.)

= i) =
= ﬁ =) = I ~
g . 2 = 2 % © 2 %
é = o < =| X & < g &
=] ol = = E|l < @& o = —
& g 2 g E = 8| € 8 ES 2
> @ %N 2 o > 2l 2 & S [
e g = <] Il 5 & a g =]
2 2 £ 2 |EE|E. G| =¢E¢e gz &
g = I Q £
= § o 5% 53 (8282 2 e 3
g5 o & 22 Ec |E2X5|287% g8 X
= = B = a S B )
g 533 c2 |E2|%2g82¢8% £8=53
e |5:: S8 |TE|Eges|fsg 22oz
2 2 5 B S 2 8 EEE EE2RE
[\ 0,017—0,048 <30 <4 <10 <0,15 <10
i 0,053—0,098 | 30—80 [4—75| 10—15 | 0,015—05 10—25
I 0,118—0,790 | >80 | >75 >15 >0,5 >25
B 3apyOexHBIX WCCIENOBaHHUSIX Yallle BCTPEYAOTCS KaueCTBCHHBIC
OlleHKM KapctoomacHocTn [150], OOBIMHO OTpaxkarIIUe CTENEHb

BHYTPEHHEW 3aKapCTOBAaHHOCTH TMOpoJ. Bo ®paHuuu st 30HUPOBAHUS
3aKapCTOBAHHBIX TEPPUTOPHNA MPUMEHSIOTCS KapThl IDIOTHOCTU TMOJIOCTEH,
a B ['epManum — 4actoTa mpoBajiOB KPUTUYECKUX PA3MEPOB, MPU KOTOPHIX
3IaHUSM HE TapaHTHPYETCs cTaTndeckas u (QyHKIIMOHATbHAS HAJECKHOCTb.

171



Knaccudukamuss ~ 3akapCTOBaHHBIX ~ TEPPUTOPHUM  TO  CTEIIEHU
ycroiunBocTr  (Tabn. 16), mnpemmoxennas M. A. CaBapenckum [143],
3aKkperyieHa HopMaTuBHBIM  JokymeHntom (CHull 1.02.07—87) =u
JIOTIONTHEHA OYEHb BaKHOM KilacCH(UKamuei MO cpelHeMy TuaMmerpy
KapCTOBBIX  nIpoBajioB  (Tabi. 17), OCHOBaHHOH Ha  pacueTax
KOHCTPYKTMBHOW  3alllUThl  3JaHUA OT  BO3JIEUCTBUSA  KapCTOBBIX
nedopmarmii  3eMHON ToBepxHOCTH [151]. DTto mo3BONsgeT Oonee
3¢ deKkTUBHO omnpeaensaTh HeobxomauMocTh (Tabi. 18), Bug U  00beM
MIPOTUBOKAPCTOBOM 3amuThI [ 144].

Tabmuma 16
Kareropun ycTOM4MBOCTH 3aKapCTOBAHHBIX TEPPUTOPUIL IIO YACTOTE
npoBaios [143, 147]

Kareropus ycroitunBoct MHTEeHCUBHOCTD
TEPPUTOPUI OTHOCUTEIIEHO IIPOBaI00Opa30BaHUs,
KapCTOBBIX IIPOBAJIOB ciydait/kv’-rog
| — o4eHp HeyCTOMYUBBIE Cspite 1,0
Il — HeycToliunBbIe Cspimre 0,1 10 1,0
Ill — HEemOCTaTOYHO YCTONYNBEIC Cspire 0,05 o 0,1
IV — ¢ Heckonbko mnoHmkeHHoi| Cseime 0,01 g0 0,05
YCTOWYMBOCTBIO
V — OTHOCHTENIFHO YCTOHYUBBIC o 0,01
V| — ycroiiunBeie BozmoxHOCT IPOBAJIOB
UCKIIIOYaeTCs
Tabmuua 17

Kareropusi ycTOMUHMBOCTH TEPPUTOPHUI IO pa3MepaM KapCTOBBIX
npoBaiioB [147]

Kareropus Cpennuit CreneHb C0KHOCTH KOHCTPYKTHBHOM
YCTOWYHBO JIUaMETP 3aIIUTHI 3JaHUI
CTH KapCTOBBIX
IPOBAJIOB, M
JI Capimre 20 Kpaiire 3aTpyaHeHa WM HEBO3MOYKHA
b Cepime 10 go 20 |3arpymHeHa
B Caoimie 3 1o 10 |JlocTaToyHO ClIOXKHA
r Ho 3 He npumenseTcs ununpumensercs B
OTpaHUICHHOM 00bEeMe
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Tabnuna 18

OO0111e peKOMEHAALUY 10 CTPOUTENBCTBY a KapCTOBBIX palioHax B
3aBUCHUMOCTH OT CTENICHH YCTOHYNBOCTU U (YHKIMOHAIBHOTO HA3HAYCHUS
Tepputopuii [151]

Teppuropuu 1o Kareropuu Kareropuu ycTOiYHBOCTH [0 HHTEHCHBHOCTH

(YHKIHOHAIEHOMY YCTONYHMBOCTH 110 npoBanoobpazosanus (1), cyuaii/kmM* rox

Ha3HAYECHUIO CpeaHeMy IHaMEeTpy l 1l 1 v \Y

kapcToBbIx mpopanos | (A>1) [(A=0.1—1) | (2=0.05—0.1) | (»=0.01—0.05) | (1<0.01)
(d), m

CenurebHbIE, A (d>20) HP HP HP 13 13
[POMBILICHHBIX
30H, PA3MCIICHHA b (d =10—20) HP HP 3 113 bl
MAarucTpaibHbIX B (@=3—10) ap e e il il
JKEJIE3HBIX JIOPOT,
a5p0O/IpOMOB, I (d<3) I13 I13 I bl bl
ABTOBOK3AJIOB
Kommynansyo- A (d>20) HP HP 113 113 A
CKJIQJICKUX 30H U b (d = 10—20} HP 113 113 Ji Jl|
BHELIHEro B (d=3—10) 13 13 A i A
TpaHcropra T (d<3) 113 i i il il
CanurapHo- A (d>20) HP 113 pi| Pl Pl
TEXHHYCCKHX B (d = 10—20) 3 Il Il il il
YCTPOMCTB, —
IUTOMHHKOB, B (d=3-10) A A A A A
KJIag0uI U T. 1. T (d<3) i i i i\ i\

IIpumeuanue: HP — crpoutenscTBo He pekoMeHyercs, I13 — cTpouTenbCTBO HOMyCKaeTcs ¢
MIPUMEHEHUEM [IPOTHBOKAPCTOBOM 3alIUTEL, [l — CTPOUTENBCTBO JOIycKaeTcs: Oe3 OrpaHuueHUH
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IIpornBoKkapcTOBBIE MepONpHUSITHS. [TpoTBOKapCTOBBIC
MEpOTIPHUSTUSL  JIOIDKHBI TPEAOTBPATHTh WM CBECTH K MHHUMYMY
BO3MOKHOCTh Da3pyLICHUs] 3JaHUH M COOPY)KEHHH M TapaHTHPOBATh
Oe3omacHocTh JIOAeH (HeoOXoAMMOE YCJIOBHE), a TaKkke C Y4eToM
BO3MOXKHOTO yIep0a OT KapCTONPOSIBICHUN U PacXOJ0B HA U3BICKAHUS H
3ammTy o0ecneuuTh APQPEKTHBHOCTh CTPOUTENHCTBA  (JIOCTATOYHOE
YCIIOBHE).

Croco6bl MPOTHBOKAPCTOBOM 3alIUTHI, TOJT KOTOPOW TIOHUMAFOTCS
HampaBjIeHHbIE Ha TMPEJOTBPAICHUE WX yMCHBIICHHUE  BIUSHUSL
HETaTUBHBIX  TOCIEICTBUH  Kapcra  HMHXXEHEPHbIE  MEpPOIPHUSTHUS
TUIAHUPOBOYHOTO, KOHCTPYKTHBHOTO, T€OTEXHUYECKOTO,
THJIPOTEOJIOrHIECKOTO, CTPOUTENLHO-TEXHOJIOTHIECKOTO "
IKCIUTYaTallMOHHOTO XapaKTepa, BECbMa Pa3HOOOpasHBI.

Ta6nuna 19
PexoMeHIauu o CTpOUTEIbCTBY Ha 3aKaPCTOBAHHBIX TEPPUTOPHUSIX
bamknpuu [80]

Kareropus Pexomennyemsbie
YCTOMIMBOCTH [TnotHOCTH DTaXHOCTh | XapakTep 3acTpoiiku (cocTas
TCppHTOpHH 3aCTPOMKH 3JJaHUI W THIT 3aHWi)
\Y% [To Hopmam He JKusbie, oO1IeCTBEHHBIE U
(orrocutensHo | CHull II—60— |orpannumBaerc | IpOMBIIIICHHBIC 3JaHUS B
yCTOHUMBast) 75% (¢ 1.01.90r. |s OCHOBHOM C IIPOTHBO
CHull 2.07.01 KapCTOBBIMU MEPOIPUATHAMU
—89) MIPOQHUITAKTHIECKOTO
XapakTepa
AV He Gonee 12 |XKuinble, o0OIIECTBEHHBIE M
(C HECKOJBKO e JTaxei MPOMBIIUICHHBIE  3[aHUST  C
MOHWKEHHON MPOTHBOKAPCTOBBIMH
YCTOHYHBOCTBIO) MEpONPHUITUSIMU
Il Huxe Hopm He Gonee 9 To xe. PazMelienue 31anuit
(umemocrarouno) |CHull JTaxen U coopyxeHui 1 knacca
ycToitunBas) OTBETCTBEHHOCTHHE
JIOIyCKaeTcst
I OnHo- 1 Bpemennsle, HekanuTanbHbIC
(HeycToiunBast) —»— JBYX3Ta)KHBIE |37aHNA, CHOPTILIONIAIKH,
CKBEpbI, MapKu
I _» — T"a30HBI, CKBEpHI
(ouens
HEeyCTOHYMBasi)
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K HUM OTHOCSTCS aApXUTEKTYPHO-TJIAHUPOBOYHBIE u
BOJIO3AIUTHBIC MEPONIPUATHUS,  3allOJHEHWE  KapCTOBBIX  IIOJIOCTEH,
pope3ka WHTEHCHBHO 3aKapCTOBaHHBIX opoJ ri1yOOKHMU
¢dbyHaaMeHTaMu, 3aKpelUIeHHEe Kap CTYIOUIMXCS I[OpOJ U IOKPOBHBIX
OTJIOXKEHUH, UCKIIOYEHHE WM  OTpaHUYEHHE  HeOJIaronpUsTHBIX
TEXHOT'CHHBIX BO3jeiicTBui. Hanbosee moaHo crocoObl MPOTHBOKAPCTOBOM
3alUTHI, MPUMEHSEMbIE OO Hayaja M B MOMEHT CTPOUTENBCTBA, IPHU
SKCIUTyaTallil OOBEKTOB, OTpaxkeHbl B Kiaccupmkarmu [THUMMCa u
BHMUMOCTIa[144].

3acmyKMBalOT BHHMaHus pekoMeHayemble ['occtpoem bamkupun
OTpaHUYEHUS 1O IUIOTHOCTH, XapakTepy W ITAXKHOCTHU 3aCTPOMKH (Tald.
19) B 3aBUCHMOCTH OT KaTeTOpPUU YCTOWYMBOCTH 3aKapCTOBAHHBIX

TEPPUTOPHIL.
Hcxons U3 KapCcTOOMAaCHOCTH TEPPUTOPUH (ONPEAesieMO NHKEHEPHO-
re0JOTHYECKUMHU M3BICKAaHUSIMH), a  Takke KOHCTPYKTHBHON

MPHUCIIOCOOJIGHHOCTH K BO3ICHCTBHAM KapCTOBBIX IPOBAJIOB M Kiacca
OTBETCTBEHHOCTH 3/JaHUl B 3aBHCUMOCTH OT WX HA3HAYCHWS W
JUTUTENILHOCTH TPEObIBAHUS B HUX JIIOJICH YCTAHABIMBACTCS OYEPETHOCTD
MPOBEJCHUSI MEP NPOTHBOKAPCTOBOM  3aIllMThl  YXE  CYIIECTBYIOIIMX
00BekTOB [142].

N3pickaHus B 30HAX JMHEHHBIX COOPYKEHUI

Kapct Ha TeppuTopun 0071acTH 3aMETHO 3aTPYAHSET U CTPOUTEIHCTBO
JIMHEHHBIX COOPYKEHHUH: aBTOMOOMIIBHBIX M JKEJIE3HBIX OPOT, Pa3IHYHBIX
TpyOOIIPOBOOB, JINHUH 3JeKTponepeaay u Jap.

Kenesnonopoxkuple  maructpasu.  HawmbGompiryro  omacHOCTB
KapCTOMPOSIBICHHUS MIPECTABIISIFOT ISl KENE3HBIX AOPOT, UCIBITHIBAIOIINX
3HAQUWUTENIbHBIE W TIOCTOSHHO BO3pacTalollie Harpy3Kd, BKIIOYas
nuHaMuueckue. He ciy4aliHO OCHOBBI MHXKEHEPHOTO KapCTOBEIEHHsI ObLITH
3anmoskeHbl B KoHIle XIX — Hadane XX B. IpH U3BICKAaHUAX, CBA3aHHBIX CO
CTPOUTEIILCTBOM JKEJIe3HOIOPOKHBIX TuHMI Camapa—3natoyct (T. Yda),
Exarepun6ypr—Kazannr  (paiton 1. KyHTypa), Arps—/pyXuHHHO
(yaactok Illyusre Ozepo—bapTteim Ha tore obnactu). Ha xaxkmonr u3
YKa3aHHbIX JIMHUM Ha ydyacTKax Cynb(aTHOro Kapcra HEOIHOKPATHO
MPOMCXOIMIN KapCTOBBIE IIPOBAJIBI, YTO NPUOCTaHABIMBAJIO (HOpoil Ha
JUIMTENIbHOE BpeMs) IBIDKCHHE IOE30B WM BBIHYXXKIAJIO 3HAYUTEIHHO
(mo 15—20 km/4)  cHWXKaTh WX CKOpPOCTb. Tak, 24  ceHTAOpA
1965 r. BcrieAcTBUE  HEOOECIIEYCHHOCTH BOAOOTBOJA BO3HHUK MPOBAl
JIMaMeTPOM 3 M IOJ] BHOBBH MIOCTPOCHHBIM IIyTeM Ha paznesne Atep [174].
B stom xe paiione B 2,5 M ot iyt 15 mronst 1961 r, o6pazoBaiicst mposan
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rnyouHoit 9,5M, ¢ mo mepeuHukoM 5 M. B mocnemyromem Ha mecte
3aChIIAaHHON BHAIMHBI €Ile psJ JEeT OTMEYAJIMCh OCENaHus 3€MHOMU
MOBEPXHOCTH. 3a()MKCHPOBAHBI TPOBaJBl W B paiioHaX KapOOHATHOTO
kapcra (meperoH YcbBa—backas, cr. CkanbHbIH CBEpITIOBCKOM JKEIe3HOM
JIOPOTH).

B xonue Hoa0ps 1989r1. Ha meperone Eprau—UMUpenckuii Obu1o
IIPEOTBPAILEHO KpPYIIEHUE TT0e3a. PesibChl YeTHOTrO My TH Ha MPOTSHKEHUN
3M TOBHCIM B BO3QyX€: IPOM3OIIEN BHE3ANHBI MPOBAI 3EMIISTHOTO
nosotHa. OOXOAYMKOM MMOe3/1 ObUI OCTaHOBIJIEH 332 HECKOJIBKO METPOB 1O
npoBasia, 00pa3oBaHHOTO  COBMECTHBIM  JCWCTBHEM  KapCTOBBIX,
cy(pGhO3HOHHBIX («ITOIKANBIBAIONINX») W OOBalbHBIX TIIpolleccoB. Ha
MEPUO/] 3aChINKH BUIUMON MOJOCTH U MPOBAIBHONW BIAIUHBI, YKPETUICHHS
MyTH JBW)KEHHE T0E310B OBLJIO NPHOCTaHOBIEHO. B mocnenyromem
CKOpPOCTh MX MPOXOXKJIEHHUS] Ha 3TOM y4acTKe OrpaHuWunBajach. JKenesHas
nopora noHecia yosiTku. Kapct, pa3BuBarommiics 3€Ch B 3aJ€TalonInx Ha
rnyonne 18—20M rumcax W aHTHAPUTAX, HEOJHOKPATHO MPOSBISII
«CBOEHPABHOCTHY, YAaCTO HETPeACKa3yeMyIo.

Ha xapcroomacHbIX y4acTkax MPOBOASTCS MPOTHUBOKAPCTOBBIE (YacTO
JIOPOTOCTOSIIIME) MEPOIIPUATHA:  YKIaJKa  PEIbCOBBIX  IAKETOB U
noa0aaacTHOrO HACTHJIA M3  JKEJIe300€TOHHBIX 0alloK, TaMIIOHAX
KapCTOBBIX IOJIOCTEHl ¥  3aKapCTOBAaHHBIX TPELIMH CIELUAIbHBIMU
pacTBOpamu, KpYIJIOCYTOYHOE JAEXKYPCTBO, YCTPOMCTBO 3JIEKTPUUYECKOU
OTIOBECTUTENBHO-3arPaUTEILHON CUTHAJIM3AIIH u np. Poct
TPy30MEpPEBO30K TMOBBIIIAET WHTEHCHUBHOCTH Kap CTOMpPOSBICHUA Ha
noBepxHocTH. HeoOXoarMO [OMONHHUTENBHOE M CIEHUATU3UPOBAHHOE
(MHXEHEPHO-TE€0JIOTHYECKOe) 00cIeJ0BaHUE 3aKapCTOBAHHBIX YYacTKOB
’Kene3HbIX Jopor Ilepmckoit obnactu.

ABTOMOOWJIbHBIE 10POTH, MocToBble mepexoasl u JIJII. Hepenxu
MPOBaJIbI Ha aBTOMOOWIIBHBIX JIoporax obiactu, ocobeHHo B KyHrypckom,
OpnunckoMm, YycoBckoM U JIOOPSIHCKOM aJIMHUHUCTPATHUBHBIX paiioHax.
Bonbmias yacte ux 3adukcupoBaHa B KIOBETaxX M pe3epBax IPyHTA, YTO
00BSICHACTCS B MEPBYIO OYEPEIb COCPEIOTOUYCHUEM B HUX TIOBEPXHOCTHOTO
CTOKa BCJIEACTBUE HEAOCTATOYHO NPOAYMAHHOTO IPOCKTHPOBAHUS H
HEYJIOBIIETBOPUTEIILHOTO KA4eCTBa CTPOUTENHCTBA. 3aMETHO MEHbIIIE
MPOBAJIOB HAa JOPOXXHOM TMoJoTHe. Jlnamerp ux oOBIYHO He Oonee 5 M
[102]. BaxxHoe 3HauyeHHEe MpPH MPOESKTHPOBAHUU ABTOJOPOT B KAapCTOBBIX
paifoHax WMeeT NpaBWIBHBIA BBIOOP HMX HampaBieHHs, OOOCHOBaHHUE
KoTOoporo  TpeOyer cOopa WM  aHauu3a  JIMTEPaTypHBIX U
(OHIOBBIX MaTepUAalOB 00 YCIIOBUSIX KapcTooOpa3oBaHUs u
pacnpoCTpaHEHUs] KapCTOMPOSBICHUN Ha HCCIENyEMON TEPPUTOPHH,
JemuppUpoBaHus adpoPOTOCHIUMKOB, MPOBENEHHUS PEKOTHOCIIMPOBOYHBIX
paboT (BKIIOUYas MpHU HEOOXOAMMOCTH a’3pOBH3yallbHbIe HabmoneHus). Ha
CTanusiX COCTaBieHHs padoyero TMpoeKTa, MpoeKTa WiIh padoyeit
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JOKYMEHTAllUM JIeTaJbHO HW3Y4YalOTCsl HHKEHEPHO-TEONOTHYECKHE H
TUJPOTEOJIOTMYECKUE YCIIOBUSL IIOJIOCHI BBIOPAHHOM Tpacchl LIMPUHOM
memenee 300M Cc  TpUMEHEHHMEM ~ TeopU3MUECKHX, OYPOBBIX,
TOPHOIPOXOAYECKUX, ONBITHO-(DMIIBTPAIIMOHHBIX U JTa00PaTOPHBIX paloT.

Ocoboe BHHMMaHME TpU M3BICKAHUSIX M CTPOMTENBCTBE  Ha
3aKapCTOBaHHBIX TEPPUTOPHSIX HE00X0IUMO oOpamarh Ha
YYaCTKH MOCTOBBIX IEPEXOJI0B, IPEXIE BCErO Ha MECTA YCTAHOBJICHUS
KaXI0i omopsl. MHOTOYMCIIEHHBIE KapCTOBBIE MOJOCTH (B TOM YHCIE
HE3aTO0JHEHHBIE W C BEPTUKAIBHBIMU Pa3MepaMu 10 6—7 M) BCKPBITHI [IPH
U3bICKAHUAX U CTPOUTENbCTBE yepe3 pexu Uycosyro, CeuiBy, Mpens u np.

HecmoTpss Ha wManmylo IUiomaab, 3aHUMAeMyl WHKEHEPHBIMH
COOpY>KEHHAMH (OTIOpaMH, MOJACTAHIMSIMU M JIP.), BO3MOXKHBI OCJIOKHEHHS
u npu crpoutensctBe JIOII B kapcToBeIX paiioHax. I B gaHHOM ciyuyae
BaXEH MPaBUIBHBIN (ONTHUMAaJIbHBIA) BBIOOP HANpPABICHHUS JTUHUA U MECT
3aj0keHus onop. I[IpuMepom Takoro BEIOOpa MOTYT CITYKHTb HHKEHEPHO-
T'e0JIOTMYECKUE M3BICKaHMs Ha 3aKapcToBaHHBIX yuacTkax (KyHrypckom n
brixosckom) oz JIDII 220 kB Iepmpr—Caepinosck [130].

Maructpajibnbie TpyoompoBoabl. CrenuduyHa OLEHKa KapcTo
OMAacCHOCTH TPacC MAarucCTPaJbHBIX TPyOOmpoBOMOB. MeTaliyecKue
COOpY)KEHHS CIIOCOOHBI BBIIEPKATh TPOBAJbl 3HAYUTENBHBIX Pa3zMepoOB
(mnamerpom nmo 15—20M u Oojee), BCIEACTBHE YEro MPOKIANKa WX
BO3MOXXHa M II0 MHTEHCHMBHO 3aKapCTOBAaHHBIM TeppUTOpUsM. B To ke
BpeMs MarucTpaIbHBINA TpyOONIpoOBOA — OCTATOYHO CIIOKHOE
WH)KEHEpHOE COOpYXKeHHe, (QYHKIIMOHHPOBAHHE KOTOPOTO CBS3aHO C
HEOOXOJUMOCTBIO CTPOTOro coOIofeHusT TpeOoBaHM 0E30MacHOCTH W
Ha/IeKHOCTHU €r0 HKCIUTyaTallH.

W3pickaHusi  TPOBOJATCS  IMOJTAlHO M KOMIDIEKCHO.  OTarlbl
TPaJULMOHHBIL: IpEABAPUTEIILHBII (npenmnosnesoii), I10JIEBOM,
KaMepanbHbli. Hepenko rpaHMibl MEXIy 3TalmaMy CTUPAIOTCS, 3a4acTylo
BTOPOH M TPETHH 3Tambl MOYTH COBMAJAIOT BO BPEMEHH, JOMONHSASA IPYT
napyra pesynbraTamu. LIIUpoKuil KOMITIEKC MUCTIONB3yEeMBIX METOJIOB TAKKE
BIMAET Ha OJTAHOCTh HCCIENOBaHMN. Tak, mpu OJU3KOM 3ajeraHuu
KapCTYIOIUXCS opos BeCbMa a¢ddexTrBHO MpUMEHEHUE
reo(pU3NUECKUX METOJIOB, TO3BOJSIOIIMX M  HEMOCPEACTBEHHO Tiepen
CTPOUTEJILCTBOM IIPOBOAUTH IIOMCK OINACHBIX KapCTOBBIX IIOJIOCTE.
NnnrocTpauueil KOMIUIEKCHBIX HMH)KEHEPHO-CTPOUTEIIBHBIX H3bICKAHUI
(BKIIOYAsl CHeENEeOJIOTHYecKre) SIBISIFOTCS HCCIeJOBaHMs, IPOBEICHHBIC
BepxnekamTUCU3om B  wmexaypeube Kynrypa u Hpenum 1o
TpaccaMm MarucTpaibHBIX Ta3onpoBoaoB Cubups—ILlenTp—3anax [88]. Ha
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YKa3aHHOH TEppPUTOPHHM BBICOKOH 3aKapCTOBAaHHOCTBIO  OTJIMYAIOTCS
COCTaBJIAIONINE BEPXHIOKO (10 TyouHsl 35—40 M) yacTh pa3pesa TUIICHI U
AQHTUIPHUTHI JIYHEKCKON M IEMHIKOBCKON MaveK, a TAK)KE PacIOOKEHHBIC
MEXIy HHMH TIOWCKHE TOJOMHUTHI M U3BecTHSAKU. LIMpoko pa3BHUTHI
KapCTOBBIE BOPOHKM Pa3IMYHBIX TE€HETUYECKUX THUIIOB (KOPPO3UOHHBIE,
KOPpPO3HOHHO-CY()(PO3HMOHHBIE, TPOBATIBHBIE U JP.), IOHOPHI, KAPPHI, HUIIH,
Melephl, 3aKapCTOBaHHBIE TPEIIMHBI, KaBEPHBI U MOA3eMHbIE mosocTd. Ha
OCHOBE aHaJIM3a a’po- U KOCMUYECKUX (POTOCHUMKOB, PE3yJIbTATOB KapCTO
JIOTUYECKOH CHhEMKH, Te0PH3NUecKuX W OypOBBIX PabOT BBIAEIEHBI 30HBI
TEKTOHMYECKUX HApYLIIEHWH W  TOBBILICHHOW TPEIIMHO  BAaTOCTH
CyOMEpHINOHAIILHOTO M CEBEPO-BOCTOYHOIO HANpaBiCHWH, BO MHOTOM
OTIpE/ICTIAIONINE TIOJOKEHHE D3PO3HMOHHOW CEeTH M pPaclpoCTpaHeHHe

KapCTOBBIX SIBJICHUI. OtmeueH YHaCHCHOBaHHBIﬁ XapakKTep
IIOJIOKHUTCIIBHBIX HCOTCKTOMHNYCCKHUX ,I[BI/I)KQHI/Iﬁ pa3JIH‘IHOﬁ
HMHTCHCHUBHOCTH.

[Mo oOHa)XEHHOCTH W COCTaBY KapCTYIOUIMXCS MOPOJI, YCIOBHSM HX
3aJieTaHdsT W XapakTepy ITOKPOBHBIX TPYHTOB, TeOMOP(OIOrHYECKOMY
MOJIOKEHUI0 W PAaCUIIEHEHHOCTH penbeda, ONpeiemNsionyM  THI
THJIPOIMHAMUYECKOTO TMPOQUIIS, BBIACICHB IUIOMAAN, pPa3IHYarolfecs
MPOSIBIICHHEM KapCTOBBIX ()OpM Ha TOBEPXHOCTH, WX WHTEHCHBHOCTHIO,
TUIOTHOCTBIO U pa3MepamH.

1 — mnomans pa3BUTHS KapcTa JEMUAKOBCKHUX THIICOB IO MOKPOBOM
YCTBCPTUYHBIX T'NTMHUCTBIX U HCOICH-YECTBECPTUYHBIX KapCTOBO'O6BaIH)HBIX
(TTMHICTO-00JIOMOYHBIX) OTJIOKEHUH (TIOKPBITHIA W 3aKPBITHIA  THITBI
Kapcra).

2 —miomiags  pacmpoCTpaHEHWst  KapcTa  JIYHEKCKHX-THIICOB,
BBIXO/SIIINX HAa TOBEPXHOCTH WM TMPHUKPBITHIX MOYBEHHO-PACTHTEIHHBIM
CIOEM ¥ HE3HAYUTENbHBIM YEXJIOM JIIIOBHAIBHBIX OTIIOXKEHUH (TOJIBIH,
3aJIEpPHOBAHHBIA M TOKPHITHIN Kapct). st Hee xapakTepHa HanOOJbIIAS
3aKapCTOBAHHOCTh: TIPU CPEIHEN JJIs TUIOIIAAN TUIOTHOCTH BOPOHOK 61 Ha
lra (wm 28 wa 100M Tpaccel), KO3(PQUIMEHTE TIJIOUIAJIHOM
3aKapcTOBaHHOCTH 37% ¥ O0O0BEMHOM TIOKazaTelle TOBEPXHOCTHOM
3aKapCTOBAaHHOCTH 32 CM BCTPEYAIOTCS KapCTOBBIE TONS W THE3Ia C
[JIOTHOCTBIO 85—95 BOPOHOK Ha 1ra, MOBEPXHOCTHOM
3aKapcTOBaHHOCTHIO Oonee 50% 1 0ObeMHBIM TOKazaTeneMm 57 cM. Becbma
BBICOKA YacTOTa MPOBAIOB: Ha OTAENBHBIX IUIomaasx 6ojee 10 ciyuaeB Ha
1 xm? B rox. CpenHuii IuaMeTp BOPOHOK 7,8 M, HO HAYAIBbHBIN JHAMET]
mpoBajioB 00bMHO 2—3 M. BeposTHOCTH 00pa30BaHUsA MPOBAJIOB C
OonpIKMM AraMeTpoM He TpeBbimaeT 0,2.

3—5 —momagm  3aKpHITOTO  Kapcra  JYHE)KCKHX  THIICOB
COOTBETCTBEHHO IO/ YETBEPTUYHHIMU TJIUHHUCTBIMH M  TJIMHUCTO-
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OOJIOMOYHBIMU OTJIOKEHHSMH, B 30HE KOHTakTa ¢ COIMKaMCKUMH
KapOOHATHO-TEPPUTCHHBIMI CHJIBHO TPEUTMHOBATHIMH M HapYyIICHHBIMHU
mopoaamMu, moj 3HauuTebHbIM (10 20—40 M) mokpoBoM CoOJIMKaMCKHX
otnoxkenuil. [locegare yacTo 3arWmcoBaHbl, M MOA3EMHBIE BOJBI IEPEN
BCTYIUIGHHEM B JIyHE)XCKHE THIICHI B 3HAYUTEIHHON Mepe TEepSIOT MO
OTHOILICHHI0O K HHUM arpeccHuBHOCTh. I[IpoBamel Ha 3TOM yd4acTke
CPaBHUTEIBHO PEIKH, HO NP OJNArONPHUITHBIX YCIOBUSIX MOTYT JOCTHIaTh
10—12 M B quamertpe. 6 — IUIOIIAAbL PA3BUTHS KAapCcTa JYHEKCKUX THUIICOB
MOJ1 aJUTFOBHATIFHBIMU TTIMHUCTBIME U TI€CYaHO-TPABUUHBIMH OTJIOKEHUSIMHU
B poiuHe p. penu (MepeKphIThIi, WIH TOMALUTIOBHATBHBIA KapcT). 3AeCh
BCTPEYAIOTCS B OCHOBHOM OmoaneoOpasHbie MTOHMKEHUS,
c(hOopMHpOBaBIINECS 3a CUET CPABHUTEIBHO MEIJICHHOTO OCEHAaHUsl H
NPOCaJOK 3€MHOM TOBEPXHOCTH MpPHU 3alOJHEHWH BBILICIOYCHHOTO
MPOCTPAHCTBA B KPOBJIE TUIICA PHIXJIBIMH TIOKPOBHBIMH OTIOXCHUAMA U UX
YIUIOTHEHUU.

OneKkTponpopUINPOBaHUEM W BEPTUKAIBHBIM  JJIEKTPUUYECKUM
30HIMPOBAHMEM YCTaHOBJIEHO COOTBETCTBHE T'CORJIEKTPUYECKOT0 paspesa
re0JI0r0-JINTOJIOTHIECKOMY, BBIBIICHA YETKAs CBA3b MEXy MOKa3aTeIsIMU
MMOBEPXHOCTHOW 3aKapCTOBAaHHOCTH, TIyOMHOH 3ajieraHnsl KapCTYIOIIMXCS
nopoJ ¥ TreoU3UUYECKUMH TapaMeTpaMH Cpelbl, ONpEeAe]ICHbl MecTa
HaunOoJiee BEPOSITHOTO PACIOIOKEHHUS KAPCTOBBIX MOJIOCTEH.

YcToduMBOCTE  TpacChl — OLIEHMBAJIACh ~ HCXOJ M3 T€0JIOro-
THIPOTEOJIOTMYECKUX YCIOBUI pPa3BUTUSl KapcTa M psAa IMoKasaTelel
MOBEPXHOCTHOM M MOJ3EMHOM 3aKapCTOBAaHHOCTH, B TOM YHUCJIE IUIOTHOCTU
BOPOHOK, KO3((HUIMEHTOB 3aKapCTOBAHHOCTH, aHOMAJIUH TeO(PU3UISCKUX
MOJIEW, 4acTOThl M pa3MepoB  MpOBaJOB. BrepBble  OLEHKA
3aKapCTOBAHHOCTH JlaHa HA IEPHOABI CTPOUTEIBCTBA M SKCIUTyaTallH
ra3onpoBOJIOB. YCTOWYMBOCTh TOBEPXHOCTH pPaccMaTpHUBaiach Kak
(GYHKIUST BPEMEHH W KPUTHYECKUX PazMepoOB KapCTOBBIX Je(OopMaIiHid.
Ecmu npm crpourennsctBe KpuTHueckuid mumameTp (3 M) KapCTOBBIX
MPOBajJiOB OOYCIOBIEH TrabapuTaMyd CTPOUTENHHBIX MEXaHH3MOB, TO Ha
Hneprol CTPOUTENbeTBa (15 M) — MpPEeHMMYIIECTBEHHO MPOYHOCTHIO TPYO U
MX COCIUHCHUN — HauboJiee HANPSIKEHHBIX Y4acTKOB TpyOorpoBozaa. [lo
KOMIUIEKCY OTMEUEHHBIX YCIOBUH H (aKTOPOB BbBIJAEICHH Haunbolee
KapCTOONACHbIC YYaCTKH.

C uenbio obecrieueHns 6€30MACHOCTH CTPOUTENHCTBA U AKCILTyaTallin
ra3onpoBOJOB  PEKOMEHIOBAaHBI  NMPOTHBOKAPCTOBBIE  MEPONPHUATHS,
OKa3bIBAIOIINE BIUSHIE KaK Ha €CTECTBEHHBIN XOJ KapCTOBOTO MpoIiecca,
TaK M Ha €ro aHTPOIOTeHHYI0 akTHBH3aiuio. Cpeam HUX 00s3aTe’abHOE
MPENIOCTPOSYHOE 3alOJHEHHE KapeTOBHIX BHAJAWH HEIPEHUPYIOIIUM
TPYHTOM C TOWHTEPBAIBHBIM YIUIOTHEHHWEM; OpraHU3alUs CTOKa
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MOBEPXHOCTHBIX BOJ, WCKJIIOYAIOIIAS MX MOBBIICHHYIO WHOUIBTPALMIO H
UHQIIIOAINIO; BO3MOXKHO MHHHUMAaJbHAs KOHLEHTpPAIUs CTPOUTEIbHBIX
MallliH ¥ MEXaHH3MOB; HCKJIIOUEHHE TPAH3UTHOH MEPEBO3KH TPY30B IO
WHTCHCUBHO  3aKapCTOBAaHHBIM  y4YacTKaM; OrPaHHYCHHE CKOPOCTH
JBIDKEHHUS aBTOTPAHCIOPTA, MCKIIIOYEHUE B3PBIBHBIX pabOT B 30 HE UX
BO3MOXKHOTO BIIMSHHS Ha Y4YacTOK Tpacchl; KOHTPOJIb 33 KapCTOBBIMH
nepopManusIMd M COCTOSIHUEM  COOpYXeHMH u  Ap.  Bribop
KOHCTPYKTHUBHBIX TPOTHBOKAPCTOBBIX MEPOINPHUATHI OCYIECTBISIETCS Ha
OCHOBE TEXHHKO-IKOHOMHUYECKUX PaCUETOB.

K coxanenuto, HenpuHsTHE (MU BBINOJHEHWE HE B IOJIHOM O0BbeME)
psina Mep MNPHBENO K 3HAUYUTENBHOM akTHBH3auuu Cy(hdo3noHHO-
npoBajbHBIX TporieccoB. Cmas 1983 r. mo cenrsoper 1984 . B moroce
Tpaccel mwupuHor 40 M 1 anuHOM 5,4 kM 3adukcupoBano 24 mpoBaia, YTo
cocrapnser Gomee 70 ciydaeB B mepecuere Ha 1 km>. B 1985 r.stOT
ToKazaTelb yxe goctur 134, a Ha OTEIBHBIX MOAyYacTKax — cBhIe 250.
B nemepax Habmroganmnch 00Baibl. PazMepsl MpoBaioB OOBIYHO HEBEIUKH
(mmametrp no 2—3 M, rinyOuHa 10 2 M, penko —4—5wm), ¢dopma B
OCHOBHOM KOJIOJIIe- M MEMIKOOOpa3Has, MOoKa3aTellb INyOMHHOCTH YacTo
0osnee 1. HemocpencTBeHHO a1t TpyOONMpoBOa IMOMOOHBIC IMPOBAIbI HE
NPEACTaBISIIOT 0CO00i OMacHOCTH, HO NPU CTONb BBICOKOH YacToTe U
CIIMSHUM HX BO3MOKHBI HeraTHBHBIE mocnenctBusi. HeoOxoaum crporuii
aBTOPCKHI HA/I30p MPH CTPOHUTENBCTBE W IMOCTOSHHBIA KOHTPOJIb CIYXOBI
JKCIUTyaTallid Ta30MpOBOJIOB 32 Pa3BHTHEM KapcTOBO-CY(h(HO3MOHHBIX
MpOIIECCOB B 30HE coopyxeHwit. llerecooOpa3sHa w opraHu3aus
WH)KEHEPHO-TEOJIOTMYECKOTO  MOJMroHa (¢ BKIIOYEHHEM B HETO
ONU3IIeKALIHX TIEHIep) - OCHOBHOTO AJIEMEHTA KAPCTOMOHUTOPHHTA.

OTcyTcTBUE PE3YNbTAaTOB CTALMOHAPHBIX PEKHUMHBIX HaOJIONEHHH, B
NEPBYI0 OuYepelb Ha y4YacTKax COBPEMEHHOI'O AaKTUBHOIO KapcTa, He
MO3BOJIIET  JIOCTATOYHO CTPOTO  apryMEHTHPOBATh  KIACCHU(PHUKAIHIO
TEPPUTOPUI O CTETNEHHM YCTOMYMBOCTH K KapCTOBBIM aAedopMauusiM H
pa3paboTaTh METOTUKY TEXHUKO-?KOHOMHYECKOTO 000CHOBaHUS
MPOTHBOKAPCTOBBIX MEPONPUSITHH.

Pemenne 1mpo0OieM  WMHKEHEPHOTO  KapCTOBEACHUS MOXKET  OBITh
3¢ $eKTUBHBIM IPU OPraHU3ali KAPCTOMOHUTOPHHIA — CHCTEMbI OLICHKU
M TPOTHO3a COCTOSHUS  KapcTocdepbl, B3aWMMOACUCTBYIOIICH C
WH)KEHEPHBIMH COOPYKCHUSIMH M YECIOBEKOM M OKa3bIBalOLICH Ha HUX
BiausHUE. KapcTOMOHMTOPHHI [OJDKEH BKJIIOYaTh B ceOsl BCE 3Tambl
U3y4YCHHS OKpY’)Karoued cpenpl (ompeaessiomel ycioBus U (akTopsl
KapcTooOpa3oBaHus), KapTHpPOBaHHE (OT PETHOHAILHOTO M MEJIKOTO J0
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KpPYITHOMACIITA0OHOT0) H HHXCHEPHO-CTPOUTEIbHBIC U3BICKAHUSI Ha Pa3HBIX
CTamuAX TPOEKTUPOBAHUS, TIEPMAHEHTHbIE DPEXUMHBIC HAOIIOICHUS
(COOCTBEHHO MOHUTOPHHT), TPOTHO3UPOBAaHUE (C YYETOM TEXHOTCHHOTO
BIIUSHYSI), Tepefady pe3ylbTaToOB IO WHCTAHIMSAM, NMPHUEM W PEIICHUE
HOBBIX 3a7a49, KOPPEKTUPOBKY (10 Pe3ysIbTaTaM padOT ¥ HOBBIM 3aJaHUSIM)
MporpaMM HCCIIEJIOBaHUM, CO37aHue W (YHKIIMOHHUPOBAHUE ITOCTOSTHHO
JIEACTBYIOIIEH MOZIETTM TEOJIOTHYECKON Cpelbl C IENbI0  YIpaBJICHUS
MPOLECCOM UJIU BCEU MPU pOJHO-TEXHOTEHHON r€0CUCTEMONA.
KapCTOMOHI/ITOpI/IHF COIMPOBOXKIACTCA ITOBBIIIICHHEM YPOBHA
M3YYEHHOCTH TEPPUTOPUHU U TEXHUYECKOW OCHAIIEHHOCTH HCCIICIOBAHHIA.
B cooTBeTcTBUM € 3THUM MOTYT MEHSTHCS METOABI W TOYHOCTH OIICHKH
KapcTOOMaCHOCTH — OT METOJIOB aHaJIOTrui i (o) pacyeTHBIX
(aHATUTHYECKUX) Ha Oaze WH)XCHEPHO-TEOJIOTHIECKOTO
aHaNM3a, MOJISIMPOBAHNS W CTAllMOHAPHBIX HaOmogeHuid. B ycrmoBmsx
HAJTAKEHHOT'O0 KapCTOMOHHMTOpHMHIA HauOoJiee peajbHa ONTHMHU3AIUSL
CTPOHUTEIILHOIO OCBOCHHS 3aKaPCTOBAHHBIX TEPPUTOPHIL: SKOHOMHUHOCTH U
9KOJIOTHYHOCTH, 3 (HEKTUBHOCTH Y HAJIEKHOCTh MPOEKTHBIX PEIICHHA.

3AK/IIOYEHUE

B Ilepmckoii o0macty KapcT HOpOSIBISETCS B Pa3IMUYHBIX
Te€OTEKTOHUYECKUX OOCTaHOBKAX, ONPEAEISIIOMINX I€0JI0THUECKHe YCIOBUSI
€ro pa3BUTHUS: COCTAB KapCTYIOMIMXCS MOPOJ, WX B3aWMOOTHOIIEHHE B
paspese, ycIoBuUs 3aJieraHusl, CTeNeHb TPELIMHOBATOCTH U OCJIOKHEHHOCTD
KPYIIHBIMM Pa3pbIBHBIMU HapyLIEHUSIMU, HAJTMYNE IOKPOBHBIX OTJIOKEHUH,
ux cocraB. Kaxknasg reoTekTOHHMYecKass OOCTaHOBKAa XapaKTepHu3yeTcs
0COOBIM PEXHMOM HEOTCKTOHHMUYECKHX [BMKEHHUIl, 4YTO OTpaskaercs Ha
CTETIEHH BEPTUKAJIBHOTO M TOPU3OHTAIBHOIO pPACWICHEHUs penbeda,
MOIIIHOCTA 30HBI aKTHBHOTO BOJOOOMEHa M KapcTOOOpa3oBaHMI.
Haxoxnenne Ilepmckoit obmacTé B 30HE JOCTATOYHOTO YBIQKHEHUS
CMOCOOCTBYET PA3BUTHUIO KapCTa. Y MEPEHHBI KOHTHHEHTAIBHBIN KIMMAT C
YyepeZOBaHWEM TEIMJIOr0 M XOJIOAHOTO TEpHUOJOB SBISETCS NPUIMHOMN
CE30HHOCTH KapCTOBBIX MTPOIECCOB, aKTUBU3AIIMN X BECHON U OCEHBIO.

KapcroBeie pailoHbl, BBIIEIEHHBIE B IPEEIaxX reocTpykTyp: BocTouno-
EBpomneiickoit  mnardopmbl, IIpeaypanbckoro mporuba, 3amagHo-
Ypanbckoil ckiaggatod 30HeI U LleHTpanbHO-YPaJIbCKOro IMOAHATUS,
COOTBETCTBYIOT KPYITHBIM U CPEIHUM TEKTOHHYECKHM CTPYKTYPaM MM MX
gactaM. Ha mmatdopme pacnpocTtpaHeH cynb(arHbIM (THTICOB U
AHTUAPUTOB), B MEHBIICH CTENIEHH —KapOOHATHBIN, B MPOrHOE — COJSTHON
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U Ccyiab(aTHBId, a B CKJIag4aTod 30HE — KapOOHATHBIH (M3BECTHSKOB,
JI0JIOMHUTOB, peske — MpaMopoB) KapcT. Kapceryromuecs moposl MecTaMu
oOHakeHbl (TONMBIA  KapcT), HO 4Yalle BCEro IOKPBITHI MOYBOH
(3aepHOBaHHBIN), PBIXIIBIMU YEeTBEPTUUHBIMU OTJIOKEHUSIMH
(mopII0BHAb HBIH, MOJAJIOBUAIBHBIN, TOA(IIOBHOIIIAIUAIBHBIN) HIH
OoJiee TPEeBHUMH KOPEHHBIMHE ITOPOIaMH (3aKPBITHIN).

B 3aBucuMocTH  OT  T€OJOrO-THAPOreOJOrMYECKHX  YCIJIOBUH,
WHTEHCUBHOCTH MPOSIBJIICHUS KapcTa BBIACISETCS HECKOJIBKO KaTerOpHi
KapCTOBBIX PailOHOB.

1. PaiioHbI MHTEHCUBHOTO CYJIb()AaTHOTO KapcTa MIaTOPMEHHOTO THIIA
(KcenodontoBckwmii, [lomasnuuckuii, HwkuecwmBuH ckuii, HpeHckui,
Kumeprckuii). YcaoBHS  CTPOMTENBCTBA  ONPENENSIOTCS — HaTUYUEM
wiomanok ot | (odeHs HeycToWunBHIX) 110 1V (C HECKONBKO MOHMKEHHON
YCTOWYHMBOCTBIO) Kareropuil. OTMeuaeTcs aKTHBU3ALMsI KapcTa B CBS3U C
pa3IMYHBIMH ~ BUJAMH  JICATENILHOCTH  4elloBeKa  (TpaKIaHCKUM,
MPOMBIIIJICHHBIM,  JIOPOXXHBIM, THAPOTEXHUYECKUM  CTPOUTEIILCTBOM,
COOpYyXeHHEM He(Te- M Ta30IpOBOAOB, Pa3BEIKOM M SKCIUTyaTanuen
MECTOPOKACHUH He()TH, ra3a, MOA3eMHbBIX Bo1). BO3HMKHOBEHHE TPOBAJIOB
MOXET CO3/1aBaTh aBapHiHbIE CHUTyalldH. YCIOBHS BOJIOCHAOKCHHS
HEeOIaronpusTHBL.

2. Paifon kapOonatHoro kapcra miaardopmenHoro tumna (Ydumckoe
IUIaTO) XapakTepusyercss Ooyiee ONarONpUATHBIMH [0 CPAaBHEHUIO C
paiioHamu Ccynb(}aTHOro KapcTa WHKEHEPHO-TEOJIOTHYECKUMH YCIOBHSIMHU.
Ora Tepputopua oOjagaeT 3HAYMTENBHBIMH  3allacaMd  IPECHBIX
MOJI3EMHBIX BOJ, MPUTOJHBIX JUIS IUTHEBOTO BOJOCHAOKEHHSI, U HE MOXKET
OBITh PEKOMEHJOBaHA ISl IPOMBIIIUIEHHOTO HCIIOIb30BAHHS.

3. PalioHBI CONSHOTO 3aKpHITOrO KapcTa BHAAWH W JCTPECCHM
[Ipenypanbckoro mporuda (Bumepkckuii, ComnkaMcKuii), T1e 0OTMeYaeTcs
aKTHBH3AlMsl KapCTOBOIO TMpollecca Ha CTapbIX COJICIPOMBICTAX, IPH
9KCIUTyaTalluyd IOJCOJEBBIX MECTOpPOXICHUH HedpTH U rasza, OypeHHH
CKBaXKWH, NT0ObIue conu (BepxHekaMckoe MecTOpokIeHHE ), HHTEHCHUBHOM
Bozno3abope. HeratuBHble mpouecchl: MeEIUIGHHOE OIyCKaHHE 3eMHOU
MOBEPXHOCTH (B MHOTOJIETHEM MaciuTale), 3a0onadnBaHue, 3arps3HEHHE
(3acoyioHeHNE) TOA3EMHBIX BOJ 30HBI aKTHBHOTO BomooOMeHa. B Mecrax
WHTEHCUBHOM TEXHOTEHHOM HArpy3Ky BO3MOKHBI aBapHIHBIE CUTYalluH.

4. PaiioHBl M y4YacTKU C JIOKaJIbHBIMU TPOSBICHUSMH 3aKPBITOTO H
MOJBIIIOBUANIBHOTO CyJIb(aTHOrO, a MECTAMHM U COJISTHOIO KapcTa MajbIX
CTPYKTYP IOpro3ano-ChUIBHHCKO#M JIETIPECCUH (OcunIIeBCKUH,
Kopnouckuit paiionbl, OnokuHCKui, UycOBCKOH M Apyrue y4acTKH).
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Bo03MOXHO BO3HMKHOBEHHE MPOBAJIOB B MECTaxX HETIYOOKOTO 3ajieraHHs
TUMCOB. AKTHBH3aIlMsl KapcTa BEpOsTHA B  MeCcTaX IepeToKa
MHUHEPATU30BaHHBIX BOJ HIDKHMX TOPH30HTOB B 30HY aKTHBHOTO
BOZI0OOMEHA (CaMOM3IHUBAIOIINECS CTPYKTYPHBIE CKBKUHBI), a TAKXKE MPU
WH)XXCHEPHBIX paboTax, COMPOBOXKIAIOMIMXCS HAPYIICHHEM MMOKPOBHBIX
OTIIOKECHUH.

5. PaifoHbl MHTEHCHUBHOTO KapOOHATHOIO KapcTa TOPHOCKIAI4aToro
(CpenueBumiepckuii, KuzemoBckuii, UYycoBckoil) Tuma. XapakTepHBI
BOJIOOOHIIBHBIC 30HBI CO 3HAUYUTEIFHBIMHI PECYpPCaMU MPECHBIX MOJI3EMHBIX
BOA.  AKTHBHM3aLUMsi ~ KapcTa, CONPOBOXKIAWOWIAsCA  3arps3HEHHEM
TCOJIOTHYECKOW CpeAbl M BO3HMKHOBEHHWEM aBapHUHBIX  CUTyalMi
(mpopbIBaMH KapCTOBBIX BOJ| W 3aTOIUICHHMEM TOPHBIX BBIPaOOTOK),
HabmromaeTcs Ha IUIOMIAASMX CO 3HAYMTENFHOW TEXHOI€HHOW Harpy3Kou
(KuzenoBckHiI  KaMEHHOYTONBHBIM  OacceliH). Ocoboe  BHUMaHHE
HEOOXOMMO yJIEIUTh 30HaM TEKTOHHMYECKHX HapylmeHud (HaJIBUTOB,
B30pPOCOB) M JIHTOJOTHYECKUX KOHTAKTOB. OTMeYaeTcss yBEIWYCHUE
TIyOWHBI aKTUBHOTO KapCTOOOPa30BaHUS B MpeIeiax peUHbBIX JTOIHH.

6. PalioHpl MeHee aKTHBHOTO TIO CpaBHEHHIO C 5-i  rpynmoi
MaJIOM3Y4YEeHHOTO KapOOHATHOrO TOpHOTO KapcTta (BepxueBuiepckui,
BepxnekockBUHCKHH, BepxHEyChBUHCKUH).

B ycnoBusix MHTEHCHUBHOW TEXHOTEHHOW HArpy3KH Ha T'€OJOTHYECKYIO
cpeny HeoOxomuma Oosiee 3 deKTUBHAS OpraHU3aIisl OXpaHbl KAPCTOBBIX
00BEKTOB — TIeIlep, KapCTOBBIX 03€p, OOHAKEHHUH KapCTYIOIIMXCS MTOPOJI,
OCTaHIIOB, KAPCTOBBIX NCTOYHUKOB, PEK, B IIEJIOM KapCTOBBIX JIAHAIIA(TOB.
CraTyc TaMATHHKOB TMPHPOJBl TPUCBOCH TaKUM I[elepaM, Kak
Kynrypckas, Kuszenosckas wmeaBexns, JuBbs, bompmas Ilammiickas,
MeukuHckas, BapcanodneBoii. B HeEOTIOXHOW oOXpaHe HYKIAIOTCS
nemepsl MapuuHnckasa, UynecHuna, l'eomoros-2, YanbBuHCKas, TaiiH,
[Toxzemubix OxoTHHUKOB U npyrue [179].

Bonee neiictBeHHOW noOMmKHA OBITH OXpaHAa H BOJHBIX PECYpCOB
KapCTOBBIX oOjacTeif — yHHKaNbHBIX KapcTOBHIX o03ep (MonebHoe,
Poronek, benoe u ap.), MOUIHBIX KapcToBbIX ponHukoB (Kmroun BOMM3M
noc. CykcyH), 0acceliHOB YHCTBIX MPECHBIX KapCTOBBIX BOJ, MPHUTOJHBIX
JUTSI IATREBOTO BogocHabxkeHus (Y GUMCKOe I1aTo).

B Tlepmckoii o0macté MO MNPUMEpPY 3aMagHO-CBPONCHCKUX CTpaH
HEOOXOIUMO  CO3JaHHE KapCTOBBIX 3aKa3HUKOB C  JKUBOIIMCHBIMH
nmaHamadpTamMu, MenepamMu, UCYEe3a0IINMIA PeKaMi B 03€paMH, MOIITHBIMA
pomamkamMu.  Ocobas  mpoOiieMa — parioOHAIBHOE — HCITOJIb30BaHUE
KapCTOBBIX IEIIeP, OTKPBITHIX M MCCIEAOBAHHBIX crieseonoramMmi. MHorue
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U3 HHUX, OTJIMYAIOINHEcs OOraTCTBOM HATEYHBIX (OPM, MOTYT OBITh
000pyIOBaHBI B KQ4E€CTBE SKCKYPCUOHHBIX OOBEKTOB.

Pemenne mpakTUYECKMX  BOMPOCOB, CBS3aHHBIX C  OCBOCHUEM
MPUPOJIHBIX PECYPCOB KAPCTOBBIX paliOHOB, HanOosee 3PPEKTUBHO MOKET
BBITIOJHATHCS TIPU OPTaHU3alMA KAPCTOMOHUTOPHH Ia — CHCTEMBI OI[EHKH
W TPOTHO32 COCTOSIHUSI KapcTocdepbl, e HM3MEHEHHUs TIOJ BIUSHHEM
TEXHOTE€HHBIX BO3/ICUCTBUH.
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Kapcrossie nemepst [lepMckoii 00macTa NpoTsHKEHHOCThIO OoJiee

50 meTpoB (1o coctosiHuio Ha 1 okTa6pst 1991 1.)
No Ha | HaszBanue kapctoBoro paiona, nemepsl |[IpoTsykeHHOCTh, M
KapTe
KcenodontoBckuit
1 |[duBbsa 9750
2 |Bomomannas (Pyueit Anait) 130
ITonaznunckuit

1 |Tlona3HuHCKas 68

2 |Manas luBbs 1000
3 |Bbenoii I'opsr 53

4 |I'apMoHOBCKas 65

0 |Kymukosckas Jlensnas 62

6  |Kynukosckas Tennas 58

HuwxHecbUIBUHCKUN

1  |OkTs0pncKas-1 194
2  |Oktsa0pbcKas-2 290
3 |Okta0pbckasi-3 70

4 Kuumenckas Jlensnasg 470
5 | ApIpuXUHCKas 60

6 |Ilepmcko-Ceprunckas-2 (Ceprunckas) |50

7 |3akypbHHCKas 300
8  |3ysarckas 1410
9  |Bonbinas MEYKHHCKas 350
10 |Cueruperckas (HacTteHpkuHa) 115
11  |CeruyroBckast 100
12 |Momnacteipckas-1 285
13 |MonacTteipckasi-2 100
14 |Cpennss KazaeBckas 60
15 |Hwxkuss KazaeBckas * 80
16 |bonsmas [Tonkamenckast (Kamenckas) |65
17 |babunoropckas * 220
18 |3ampenckas (Mpenckas Jlensnas) ** 65
19 |[MunukunHckas * 80 -
20 |Kynrypckas JlensHast 5600

194



[Iponomxenne

No Ha | HasBaHue kapcToBOro paiona, nemepsl | [IpoTsxeHHOCTb, M
KapTe
Wpenckuii

1 Bepxuss [Tonosckas 75

2 TypaeBckas 50

3 3axapoBcKas 52

4 OnTuMucT 310
5 |llonomapeBckas 300
6 [TonomapeBckasi-2 50

7 IToHomapeBckasi-3 105
8  |Schbuibckas 50

9 Jenucosckas 70
10 | AmutpueBckas 52
11 |HwmxaemuxaiioBckas-1 80
12 |HwxHeMuxanioBckas-2 1400

(HrmxaeMuxaimoBcKasi)
13  |YypakoBckas 50
14 |Yunckas-3 (KamuHckas) 220
15 | VYunckas Jlensnas (Meprsera) 227
Kumeprckuit

1 BapcanodbeBoii 200
2 BapcanodneBoii-2 (BapcanodneBoit) ** |66

3 |BapcanodbeBoii-3 ** 50

4 T'openka 100

CpenHeBUIIepCeKuit

1 XomoaHas 50

2 Bepesosckas 70

3 Meneo (banpunckas JleasHas) 60

4 Epanka >500
5 Bapsimickas 50

6 YepHas 190
7 I'oBopyxuHckas Jlengnas 85

8 OprauHas 120
9 Kanponnas (IsipoBaTckas, 90

BymmeneBckas)
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[Iponomxenue

No Ha |Ha3zBanue kapcTOBOTro pailoHa, mnemiepbl IIpoTsxeHHOCTh, M
KapTe
10 |IIucanas-1 56
11 |Ilucanas-2 (Temnas) 95
12 |Ilucanas-3 100
13 |Axummckas JlensHas 70
14 |Myruxunckas-1 74
15 |Myruxunckas-2 60
16 |fI3pBuHCKas 300
Kuszenosckuit
1 | YneBuuckas 150
2 |B Kamemkax 59
3  |Tuxoro Kamus 173
4 |lllarpoBckas 62
5  |Poagununas (IlemepHoro Jlora) 80
6 |Bonbpmas MaxHEBCKas 584
7  |Manas maxaeBckas (MaxHeBckas-1) 75
8  |MaxneBckas-2 (MeprBas, pakon) 60
9  |Maxsuesckas-3 (Hocopoxuit ['pot) 68
10 |Taiin (bonbias BepezoBckast) 508
11 |Konmxnas (YanbBuHCKas1, Borynbckast) 68
12 |YansBunckas-1 ([yromas, @anTazus) 50
13 |Ilogzemubix OxotHHKOB (CTamHUKA). 190
14 |bonwmas BeeBonomonckas (XomogHas) 67
15 |JlaGupunT 50
16 |Cuexwunka (CHexHast, ABCTpUIiCKas) 100
17 | AByxotaxkHa (Biacosckas) 72
18 |Koubneas 89
19 |KuzsenoBckas Buamepckas 7600
20 |Pacuk (JIaOupuHT) 140
21 |JleHuHka 77
22 |KH3enoBcKas MeABEXKDS 710
23 |Konbacuas 180
24  |EmenbsHOBCKas 260
25 |Tewmnas 1300
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[Iponomxenue

No Ha | HazBanue kapcTOBOTO pailoHa, Memiepsl | MPOTSHKEHHOCTh, M
KapTe
26 |V TemHoit 77
27  |llapannenpHast 425
28 |Haxnonnas (Kosrouas) 170
29 |3onoroii KanboH ** 170
30 |Mapuunckas 1000
31 |Tpyna 60 ;
32 |IIpoBopoBa 125
33 |mr. XomoxHas (IIpassiii Caror) 70
34  |KocweBuHCKas (A3poapOMHast) 143
35 |I[lpuBok3ambHas 52
30 |Jlapeiinas 100
37  |Jlanehinas-2 (Hagnaneinas) 103
38 |OoOBanbHas (MakcuMoOBHYA) 500
39 |Poccuiickas 1450
40 |Hooroauss Jlaneitnas 65
41  |Kynuna 150
42  |KocrtoBaTHk 56
43  |Teosnoros-2 3400
44 |T'eonorop-1 450
45  |Jlennuka (YceBuHCcKas JlensHas) 85
40 |PeGpuctas 600
47 |besromoBckas 110
48  |BwIcOLIKOTO 163
49 | YcbhBUHCKAs MEIBEKbBS 170
50 |Haropuckas JlensHast 50
51  |IIcpBomaiickas 160
52 |JlunamuTHas 130
53 | YchBuHCKas-1 80
54 | YcbBa-YronbHas 95
UycoBckoi
1 Bbounbiras OnokuHckas™* * 188
2 Bboubias [Mammuiickas 522
3  |KanaGekoBckas 80
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OxoHYaHue

No Ha | HazBanue kapcTOBOro pailoHa, nemiepbl | IIpoTsxeHHOCTb, M
KapTe

4  |HazapoBckas 100

5 |I'nyxas JlensHas 123

6 [Manas I'myxas (Jlensauas) 59

7 INanTapckas 56

8 |T'omyb6oe O3epo 240

9 O0manka-2 191

10 |Boasmras KypreiMckast 150

11 |Tleuka 50

12 |YynecnHua 512

13 |I'pudon-1 65

14 | Tpex MbImen 57

15 |bonbmias [loHbliickas 188

16 |I'pemsuuit Bokiios 70

BepxneBumepckuii

1 JIpmeuHCKasA-1 50

2  |JIpmbHHCKAS-2 75

3 |bonpmas Béncosckas 280
[Tpumeuanne: * — Bxon B memepy 3acwinal (3aBanen) ** — [lemepa

3auieHa *** — Hemepa HaXOOHUTCA B OnoKkuHCKOM KapCTOBOM Yy4YaCTKC
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