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I[MPEAVCIIOBUE

B pszne paiionoB IlepMckoli 00nacTu 0OHaXKarOTCSl WIIM 3aJI€TaloT BOJIU3H
3eMHOIl TOBEPXHOCTH CPaBHHUTENBHO JIETKO PAaCTBOPUMBIE B BOJE TOPHBIC
MTOPOJIbI: U3BECTHIKH U JOJIOMUTBI, THIICHI M aHTHPUTHI, KAMCHHASI U KaJTUHAS
conu. [IpocauynBaromuecs BriayOb 10 TPELIMHAM JIOKAEBBIC M Tajble CHETOBBIC
BOJIBI, & TAK)Ke JBIDKYLIMECS Ha TIyOWHE TOA3EMHBIC BOJbI, PACTBOPSIOT 3TH
rOpHble MOpoAbl. B pesynbraTe mox 3emuieil oOpa3yloTcsl HeUiepsl U Ipyrue
MYCTOTHI, 2 Ha MOBEPXHOCTH — BOPOHKHU, KPYIJIblE 03epa M JpYyrue SBICHHS,
KOTOpBIE HA3bIBAIOTCSI KAPCTOBBIMH.

Kapct — c110B0 10)kHOCTaBsIHCKOE, TPOMCXOIHUT OT Ha 3BaHUs Haropes Kapcr
Ha bankanckoM noyoctpose. Haropse cioxeHno u3ectHsikamu. OHO 0€3BO/IHO,
TaK KaK BBINAJAIOIINE OCAJKH CTEKAIOT B TPELIMHbI, BODOHKH, €CTECTBEHHbIE
KOJIOJIIIBI U IIaXThl. DTa KAMEHHasl MyCThIHS U ObLiIa 3a3BaHa FOroOCIaBaMH Kapcr,
WIM TOYHEE Kpac, YTO O3Ha4aeT KaMeHb. lemeph CIaBSHCKOE CIIOBO KapcT
MIPUMEHSIETCs 1J1si 0003HAUYEHUsl SIBJICHUI, HAOMIOAAIONINXCS B PACTBOPUMBIX B
BOJI€ TOPHBIX MOPO/IaX.

Ha 3emnOM m1ape, mo mojcyeraM aBTopa, IUIOMIA b, 3aHATasT 0OHAKEHHBIMU
U TOTPEOCHHBIMU U3BECTHAKAMU U TOJOMUTAMU, WITH KAPOOHATHBIMH TIOPOIaMHU,
coctapiusier 10 40 MHUIMOHOB KBaJIpaTHBIX KujomerpoB. Ha rumcel u
AQHTUIPUTHI, WK CyJib(daTHbIE TMOPOABI, OOHAKEHHBIE U TOTrPEOCHHEIE,
TIPUXOJAUTCS OKOJIO 7, @ HAa CONMU — JI0 4 MIWUIHMOHOB KBaJPAaTHBIX KUJIOMETPOB.
D710 00yciaoBIUBaeT 60IbIIOE



pa3ButHe KapcroBbix sBieHuil Ha 3emse. B CCCP oHM Taxke IIHPOKO
pacnpocTpaHeHbl. Tonpko Ha VYpane, B TpeAenax TeoJOrM4ecKod KapTsl,
pacTBOpUMBIE B BOJAE, WIHM KapCTYIOIIUECS MOPOJABI, 3aHUMAIOT OKoJo 45
MIPOLIEHTOB TEPPUTOPUH.

IIpennaraemas BHUMAHUIO 4YHMTaTeNss KHUTA [OCBSIEHAa KapcTy Ha
tepputopuu [lepmckoii obnactu. Kuura coctout u3 cemu rias. B mepBbix Tpex
IJlaBax paccMaTpuBalOTCsA peibed, MOBEPXHOCTHBIE M IOJ3EMHBIC BOJBI
KapCTOBBIX 00JIacTe|, MPU 3TOM COOOLIAIOTCS JaHHBIE HE TOJbKO 1o [lepmckoit
o0nacTy, HO ¥ IO JPYTMM KapCTOBBIM pailoHaM, I'/ie 9TH SIBJICHUS Hanbouiee SpKo
BBIpQXKEHBI. Takoe CONOCTaBJIEHHE IIOMOXET JIydlle IOHSATh 3HAueHUe
KapcToBbIX (GopM Hamied obnactu. B deTBepToil riiaBe NMpUBOAATCS KpaTKHe
JaHHBIE O pacnpocTpaHneHuu kapcToBbix sBiaeHudt B CCCP. Ilsaras rnaBa
MOCBSIILIEHa UCTOPUM n3ydeHus: kapcra Ilepmckoit obnactu. Xapakrepucruka
KapCTOBBIX pafOHOB 00JAaCTH JaHa B IIECTOW TIWlaBe. B 3aKIIOYNTEIHHOM,
CeAbMOI I'MTaBe YKa3bIBA€TCS MPAKTHUECKOE 3HAaUEHUE KAPCTOBBIX SABJICHUM.

[lpeaucnoBue ¥ TepBble 4YeThIpE TIJIaBbl HamMcaHbl NpodeccopoM
I'. A. MakcuMoBHYEM, a OCTalbHbIE — KaHIUAaTOM I'€0JIOTO-MUHEPATIOTHYECKUX
Hayk K. A.T'opGyHoBoii. MmmocTpauy, aBTOPCTBO KOTOPBIX B IOJIHUCH HE
OTOBOPEHO, IPHUHA/IJICKAT aBTOPaM.

B koHIe pa0OTHI MpHBEAEH CIHUCOK JHUTepaTypbl Mo Kapcry Ilepmckoit
001acTH, KOTOPBIN MO3BOJIUT YYAIMMCS, YIUTENISIM reorpaduu U MpakTHYECKUM
paboTHHKaM Oosiee TITyOOKO 03HAKOMUTHCS C HHTEPECYIONUMH UX BOTIPOCAMH.
ABTOpBI mpocsT uuraTeneid — xuteneid [lepmckoit obmactu — cooOumare cBon
HaOJI0IeHUS HaJl KapCTOBBIMH TEIIepaMH, IPOBaJIaMH U APYTUMHU SBJICHUAMHU B
Ilepmckuii  yHuBepcureT, Ha Kadenpy AMHAMHYECKOHW TEOJOTMH U
THIPOTEOIOTHH. DTO IOMOKET €lIle JIydllle MO3HATh KapCT Hallel 00IacTH.



I'maBa nepBas
KAK OBPA3YIOTCHA KAPCTOBBIE ®OPMBbI

Jnst pa3BUTHsS KapcTOBBIX (DOPM HEOOXOAMMBI TPH OCHOBHBIE YCIIOBUS:
HaJM4ue PacTBOPUMBIX B BOJIE TOPHBIX IIOPOJI, HAJIMYKE IIyTEH B BUJE TPELIMH U
JIpYTuX IIyCTOT, MO KOTOPBIM BOJia MOIJIa ObI ABHUTAThCSA B ITHX IOPOAAX, U
HaJIMYKe ABHKYILEHCS BOABI, CIIOCOOHOM PacTBOPSATH MOPOIBI.

Ha pazButne KapcTOBOTO IpoIlecca OKa3bIBAIOT BIMSHHE PsiJi (aKTOPOB,
TaKue, KaKk XUMUYECKHUI COCTaB pPacTBOPSAEMBIX BOJON T'OPHBIX MOPOJ, CTEIEHb
UX TpPELIMHOBATOCTH, YCJIOBUS MX 3aJeraHusi, TO €CTb JIeXaT JM CJIOU
TOPU30HTAIFHO HWIM C OOJBIIMM HAKJIOHOM W COOpaHBl B CKIQAKH HWIH
pa3opBaHbl MHOTIOYMCIEHHBIMU pa3iloMaMu. bojblllyr0 poiib HrpalOT U
JIBUKEHMSI 36MHOM KOPBI B BUJIE MEJUICHHBIX IIOJHATUHI U OIlyCKaHUU OTHEJIbHBIX
yuacTKoB cymH. Ckas3bplBaeTcsl M KINMAaT paioHa, OCOOEHHO KOJHYECTBO
aTMOC(EepHBIX OCAagKOB U  pacHpeieleHne HX [0 BpeMeHaM Troja.
CrenoBarenbHO, KapcT Pa3BHBAETCS MPU CIOXHOM B3aUMOJCHCTBUM MHOTHX
(haKTOpOB, COUETaHHE KOTOPBIX U OIIPEAEIISIET TUI KapCTa.

Pasnuuaror  4yeTelpe  OCHOBHBIX  THIIA  Kapcra:  TOJbIA WK
CPEIU3EMHOMOPCKHM, MOKPBITBI WM CPEIHEEBPONEHCKUM, 3aKpBITBI WIH
PYCCKUil, IEPEKPBITHIA WM KAMCKHUI.

lonbiii KapeT oTiIMYaeTcss TEM, UYTO KapCTYHOLIMECS IOpPOAbl BBIXOIAT
HETIOCPEICTBEHHO Ha 3€MHYIO ITOBEPXHOCTh. OJTOT THII CBOHCTBEH OKHBIM
palioHaM, TIJe OCaJKM BBINAJAIOT IPEUMYILIECTBEHHO B BMJE JIMBHEH.
HepacTBoprMble, 9acTH W3BECTHSIKOB B BHUJE TIIMHUCTBIX M 0ojee KPYHMHBIX



4acTHLl OBICTPO CMBIBAIOTCS aTMOC(EPHBIMU OCAJKaMU B TPEIMHBI M APYTrHe
noHmxeHus. [IoBepXHOCTh KapCcTyrolecs TOMIMHK ocTaeTcss OTKpbITol. K aTomy
TUny OoTHocuTcs KapcT ['opHoro Kpeima, HekoTopeix paiioHoB Kaskaza u
Cpenneii Azuu.

IIokpBITBI KapCT XapaKTEpU3yeTCs TEM, YTO KapCTyHOLIUECs TOpHBIE
MIOPOBI IEPEKPBITHI CKOIUIEHUEM HEPAaCTBOPEHHOT'O OCTaTKa U OoJiee KPYIHBIMU
0o0JIOMKaMH 3THX JK€ MOpOJ, OCTaBUIMMHCS Ha MECT€ WJIH HEMHOTO
NepeMeIIeHHBIMU. JTOT TUI KapcTa Pa3BHUT B 00NACTAX € YMEPEHHO BIIAXKHBIM
KJIIIMaTOM U PaBHOMEPHBIM paclpelencHueM ocankoB. Ha mnosepxHocTH
KapCTYIOIINXCS TTOPOJ] CPABHUTENIFHO OBICTPO HAKOILISETCS TONIIA HOKPOBHBIX
oOpazoBanuii. [IoKpBITHII KapcT BcTpedaeTcsl Ha Y pajie U B HEKOTOPBIX palioHax
EBponeiickoii wactu CCCP u Cubupu.

3aKphITBIA WIM PYCCKUI THUI KapcTa OTJIMYAETCS TE€M, UYTO KapCTYIOIIUECs
TOpPHbIE TOPOABI  MEPEeKPHITHI  IEeCYaHWKaMH, TJIMHAaMH U JAPYTHUMH
HEKapcTyoumMucs  nopogamu.  KapcToBblif  mpomecc — NMepBOHAYAIBHO
pa3BUBaeTCAd CKPBITO, Ha TIyOHMHE, MOJ TOJIIEH HEKapCTYIOIUXCA MOPO.
Kapcryromasics Toxa BEIXOAUT Ha TIOBEPXHOCTh B MECTaxX, I/ie BhILICIIEKAIIHIE
OTJIOXKEHUS CMBITHI, WM CKPBIBaeTCS NPHU IpoBajax. 3aKpBITBIH THUI KapcTa
xapaktepeH s CoBerckoit Poccuu u motoMy wyacto HasbiBaeTcs pycckuM. OH
mmpoko pa3BuT B EBpomneiickoit uactu CCCP, B HeKoTOpBIX paiioHax Ypamna u
Cubupu.

IlepekphIThIif WM KaMCKHH THUI KapcTa BbLAEICH aBTOpoM. OH XapakTepeH
1t GacceitHa «pexu Kambl. Kaperyromuecs mopo/isl B JOIMHAX PEK MEPEKPBITHI
PEYHBIMU OTJIOXKEHUSAMH, ITOJ TOKPOBOM KOTOPBIX M pa3BuBaeTcs KapcT. OH
IIMPOKO pa3BUT B fonuHax pek Yycosoil, CeuiBbl, MpeHn, a Taroke 3a mpeaenamMu
ITepmckoit obnacTu.

BceM n3BecTHa cyap0a JOXK/IEBBIX U TAJBIX CHETOBBIX BOA. YacTh UX cTeKaeT
[0 TIOBEPXHOCTH M, coOMpasch B pydbH, IONMAZgaeT B pEKH, o0Opasys
MOBEPXHOCTHBIA CTOK. JIpyras wyacTh 1OJ BJIMSHUEM COJHEYHBIX Jy4el
ucrapsieTcss 1 BHOBb Bo3Bpamaercsi B atmocdepy. Hakoner, Tperbs uacth
IIPOCaYMBAETCs BIIyOb M CTEKAET yXKe MOI3EMHO — 3TO HOA3EMHBII CTOK.

OOBIUHO MPOCOYMBINASCS Boma Ha riyomHe 7-20 METPOB OT 3eMHOM
MIOBEPXHOCTH 3aJEP’KUBAETCS HA BOJOHEIPOHULAEMBIX FOPHBIX Hoponax. Tak
00CTOUT /1710 B paifoHax, TJe IO/ MOYBEHHBIM CIIOEM 3aJIETal0T MEeCOK, TIINHA U
HEKOTOpBIE



Jpyrue ropHble TOpoabl. Heckonmpko WHas KapThHA HAONIOMACTCsS Tam, IJIe
3aJIeratoT U3BECTHSIKH, TOJIOMUTBI, MPaMOPBbI, MUCYHUI MeJI, TUTICH U AaHTUAPUTHI,
a TaKk)Ke KaMeHHasl, KaluiiHas u Apyrue conu. [IpocounBiascs yepes nouBy Boja
MomnajzaeT B HMMEIOLIUECS B OTHUX TOPHBIX MOPOJAX TPEIIMHBI M, PacTBOPSS,
pacmupsieT ux. Boma yxoauT Ha MOBONBHO Oosbmiue riiyOuHBL. UeM Oosblie
BBICOTA BOJIOPAa3AEIbHOIO MPOCTPAHCTBA HaJ YPOBHEM BOJBI B peKax, TeM
riry0Ke HaXOIWTCSA BOJAA B TPCIIMHAX U B OOPA3yHOIIUXCSA OT MX PACIIUPCHUS
MyCTOTaX. DTU MYCTOTHI U HAXOJSAIINECS B HUX BOJIbI HA3bIBAIOTCSA KAPCTOBBIMHU.

30HBI KAPCTOBBIX BO/JI

[TocMOTpUM Kak ke JBIKYTCS KapCTOBBIE BObI. Bo3bMeM Hanbosee oOmmit
Clly4aii, Korja KapcTyIOIIUiics MacCHB nepecekaer KpymnHas peka. OH rmokazaH
Ha pucyHke 1.

Bopa, crekaromiasi o nmoBepXHOCTH PAaCTBOPUMBIX B BOJE TOPHBIX HOPO,
KOTOpbIE B JaybHEilieM OyaeM Ha3bIBaTh KapCTYHOIIUMHCS, 00pasyeT 30HY
MIOBEPXHOCTHOTO JABMKeHus (1).
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Puc. 1. Cxema 30H JBUKEHHS KAPCTOBBIX BOJI B MACCHBE, MPOPE3aHHOM PEKOH.

| — 3ona moBepxHOcTHOTO IBIKEHMS. || — 30Ha BepTHKAIBHOrO HUCXOJIHIEro IBikeHns. lla —
IMoa30Ha MOABELICHHEIX BOJ] HA y4aCTKE PA3BUTHsI BOJOYHOPHBIX WM MEHEE KapCTYIOMIUXCS OO,
111 — 3ona ropuzonTansHoro nBrkenus. Il a — [lepexoanas 30Ha. [Ipu BEICOKOM CTOSHUU KapCTOBBIX
BOJ] — FOPH30HTAIBEHOE IBHKCHHUE; IIPH HU3KOM CTOSIHUM — BEPTHKAJIbHBIC HUCXOIIHE HOTOKHU. [V —
3oHa cuoHHOrO ABMKEHHA. V — 30Ha TIIyOMHHOTO JBMXEHHs. KapcToBble HCTOYHHMKU: A — 30HBI
BEPTHKAIBHOTO HUCXOJIIIEro JBiKeHus; b — monsemreHHsix Box, B, JI — 3oHbI cHOHHOrO
nBIKeHns; [ — nepexoHoi 30HbI; E — moriomienne BoJy 30HbI TOPH30HTAIBEHOTO IBIKESHHS PEUHBIMH
ornoxkeHusimu; K — 30Ha mozpyciaoBoro (MOJIOMMHHOIO) ABHIKCHHS, MUTAMOMIASACS BOAAMH 30H
TOPU30HTAIBHOTO U CH(OHHOTO JBHKCHHUSI.



MHOroYHCIEHHbIE TPEIIMHBI OTBOAAT IIOBEPXHOCTHBIE BOABI B TIIyOb
KapCcTyIOIIErocsl MaccuBa. 37leChb BoJa IlepeMelaercs M0 TpelluHaM U
KapCTOBBIM II0JIOCTSIM JIOBOJIBHO CIIOXKHBIMH IIYTSIMH, 00pa3ysi HECKOJIbKO 30H
KapCTOBBIX BOJ.

Bnavane Boma ABMXKETCS BHM3 INPUMEPHO IO BepTUKAIM. ODTO 30HA
BEPTUKAJILHOTO HUCXOJIIEro JBIKeHUs1 kapcToBbix Boj (II). B Heit Bona mo
TpELHaM CTEeKAeT B IepHOAbI BBINAJACHUS OCAIKOB U TasiHUA cHera. MOITHOCTb
9TOi 30HBI pa3nyHa 1 coctasisieT B [lepMckoii obiactu 10 100 u 6osee MeTpoB.

Huxe, Haq MeHee TPEIMHOBATHIMU IIOPOAAMH, IPUMEPHO Ha YPOBHE JTHMII]
PEYHBIX JOJIMH, BEPTHKAJIBHOE HUCXOJMIlee IBIDKEHHE CMEHSeTcd IOYTH
TOPU30HTAIBHBIM. DTO 30Ha FOPU30HTAIBHOTO JABMXKEHUs KapcToBbix Boj (III),
KOTOpPBIE CYLIECTBYIOT IOCTOSHHO M MEPEMEIAOTCs K JTOJMHAM KPYIHBIX PeK.
[ToBepxHOCTH MX UMEET CIa0bIif HAKIIOH K peKe.

ypOBeHL KapCTOBBIX BO/] B 30HC T'OPU3OHTAJILHOI'O IBUKCHHUSA HCIIOCTOSHCH.
BecHoii B PE3YIbTATE TasAHUA CHETa OTPOMHBIC MACChbl BOABI YCTPCMIIAIOTCA
YCpe3 30HY BCPTUKAJIBHOT'O HHUCXOIAAMICTO ABUIKCHHSA — U YPOBCHBb KapCTOBBLIX
BoJ mogHumaercs. [lomoOHOe siBieHHe HAOJIONACTCS TAKKe JIETOM M OCEHBIO
mocie poxnaed. Hax 30HONH TOpHM30OHTANBbHOTO JIBIDKEHHUS 00pa3yercss Tak
Ha3piBaeMas nepexonHas 30Ha (llla). Korma ypoBeHb KapCTOBBIX BOJA
MIOBBIIIACTCS, OHA 3aIlOJIHAETCS BOJOM, CTEKaromed TakkKe B TOPHU30HTAIEHOM
HampaBJieHWU. 3UMOW W B JIETHE-OCEHHUH MEPUOJ MEXIy NOXKISAMH, KOrua
HabmromaeTcst Hanbonee HU3KUH YPOBEHb KapCTOBBIX BOJ, IEPEXOTHAS 30HA HE
HachlleHa Bogou. ITpu BeImaseHnn 0caikoB BOJIA IEPEMEILAECTCS 3/1€Ch BHAYalIe
BepTUKaJIbHO. TakuM o0Opa3oM TmepexojaHasi 30HAa TOJBKO TEPHOIUYECKU
HACBILIEHA BOJOM.

B pszme xapcToBBIX paiOHOB, KpOME 3THX 30H, MMEIOTCS M HEKOTOpPHIE
Apyrue. I/IHOFI[a Ha OTHACJIBHBIX Y4YaCTKaX B 30HC BEPTHUKAJIbHOI'O JABUKCHUA
KapCTOBBIX BOJI, 6J1aro1aps pa3BUTHIO TPYAHO PaCTBOPUMBIX MOPOJ], 00pa3yroTcs
nonBemeHHsle BoAs! (11 a). B apyrux cimy4asx Hbke 30HBI TOPH30OHTAIBHOTO
JBUXKEHUsI, TJIe BOJBI CTEKAlOT CBOOOJHO (WJIM BMECTO Hee), HaOIromaeTcs
NEPEMEIICHUC KapCTOBBIX BOA IO H30JUPOBAHHBIM KaHalaM. BO}:[LI 31€Ch
JBIDKYTCS TIOJ AaBJICHHEM. DTa 30Ha, HAIOMUHAIOIIAs TPYOKy MepeBepHyTOro
cudoHa, MoTyYnIa Ha3BaHWE 30HBI CH(OHHOTO



asmwxenust (IV). Hwke nporcxoanT oyeHb MEAJICHHOE JBHXKCHHE TTTyOWHHBIX
Box (V).

BbIXoa KapcTOBBIX BOJ Ha IOBEPXHOCTh HAa3bIBAETCSI MCTOYHUKOM HITH
poanukoM. Bo MHoOrmx kapcTtoBbIX paifonHax Ilepmckoit obnactu KapcToBble
BOJIBI CTEKAIOT OT BOJOPA3JENIOB K DPEYHBIM JOJIMHAM, HO HE BBIXOIIT HA
MOBEPXHOCTh. YacTo >KUTENN TaKUX PallOHOB PacCKas3bIBAIOT, UTO JIE Ha peKe
MecTaMH He 00pa3yeTcsi, BO JIbJly HaOJI0Aal0TCs KPYIJIble TTOJIBIHBH. YeM ke 3To
00ycnoBieHO?

[Tpu GypeHnu CKBaXKMH MO pyClIaMH HEKOTOPBIX pek Ha riayoune 5—20-50
METpOB ObUIN OOHAPYKEHBI IYCTOTHI, JOCTUTAIOIINE § METPOB B IOIIEPEUHHKE.
[To HuMm nBUranace Bona (puc. 1, 5x). DT0 30Ha MOJAPYCIOBOTO ABMKEHHS. Bobl,
CTEKaloIue U3 KapCTOBOTO MAacCHBa K peke, TeKyT MOoJ pPEeKOH MO TpelluHaM U
IIyCTOTaM B KapCTYIOUIMXCS MOpojax. OTO SBIEHHE YCTAHOBICHO Kak B
W3BECTHSKAaX, MPaMopax U JOJIOMHTAX, TaK U B THIICAX M aHTHPUTAX.

Takum 00pa3om, B KapCTOBBIX pallOHaX PEKU YaCTO UMEIOT TPH ITaxa CTOKA!
MIOBEPXHOCTHBI, KOTOPBIH BCE 3HAIOT, CTOK B IIECKE U raJICYHUKE, HAXOISAILEMCs
Ha JIHE peKH, U MOJPYCIIOBBII B KapCTYIOIIUXCA MOpoax Ha riryouHe oT 5 1o 50
MeTpoB. Tak Kak peka MEHAeT CBOE MECTOIOJIOKEHHE B TOPHU30HTAIBHOM
HalpaBJIeHUH, a MOJPYCIOBBIN MTOTOK MEepeMeIIaeTcsl MeAJICHHee, TO OH MOXKET
ObITh B JIOJMHE PEKH HE 00s3aTenbHO MOJ pycioMm. IloaTomy ero uHorma
Ha3bIBAIOT IOJIOJIMHHBIM IOTOKOM. B HIDKHEM 3Taxke, B MOJPYCIOBOM WIIU
TIOJII0JTMHHOM MOTOKE, KaK U B CAMOM peKe, CTOK IIPOUCXOAUT OT 00jIee BHICOKMX
TOYeK K 0oJiee HU3KKUM, TO €CTh OT BEPXOBbS PEKH K ee yCcThio. B Tex mectax, rae
BOJBI TOJPYCIOBOTO IOTOKA BBIXOAAT B pYyClIe pEeKH, JEeTOM Halmronaercs
BOJIOBOPOT, BCITyYMBaHHE IMOBEPXHOCTH PEKH, WIIM BBIXOJ 0Oo0Jiee XOJIOIHON
BOJIBI, a 3UMOH MOJBIHBS BO JIbAY. TeMiepaTypa KapcTOBBIX BoA 4—6°, mo3ToMy
peKa B MeCTe UX BbIXOJa HE 3aMep3aeT.

[TuraeTcst MOAPYCIIOBBIA IOTOK KapCTOBBIMH BOJAaMH 30HBI CH(OHHOTO
JIBMDKCHUSI, @ MHOTJa ¥ 30HBI TOPU30HTAJIBHOTO JIBWXeHHsA. C BOJOPa3ebHBIX
MIPOCTPAHCTB B MOAPYCIOBBIE IIYCTOTHI IIOCTYNAIOT NECOK U raybka. [locTenenHo
OJIHM KapCTOBBbIE ITyCTOTBI 3alOJIHSIOTCS, @ 32 CYET PACIIMPEHUS] TPEeLIH
o0pasyrorcs apyrue. [1oapycoBbie MyCTOTHI C ABHXKYIIICHCS KAPCTOBOU BOIOH, a
TaKXKe 3aI0THEHHBIE TIECKOM, TIIMHOW U TaJIbKOH, ObUTH 0OHApYKEHBI OypeHHeM
Ha pekax Yycosoii u Cruise.



Hannuue moxpycioBbIX ITIyCTOT 3aCTaBisIeT € OOJIBIIOW OCTOPOKHOCTHIO
IIPOEKTUPOBATH JKEJIE3HOJOPOXKHBIE U JIPYTHe MOCTHI M IUIOTHHBI B KAPCTOBBIX
paiionax. EcTecTBeHHO, 4TO HeNb3s 0€3 MPUHATHS OCOOBIX MEp CTPOUTH MOCT,
T10/] OTIOPOH KOTOPOTO HAXOAATCS MYCTOTHI C BOAOH, MMEIOIIIE TOIIEPEYHUK 5—8
MeTpoB. Ilpu coopykeHHM IJIOTHH BOJa MOXET YWTH TOJA IUIOTHMHOW Yepe3
HOApYCIOBbIe MycTOTHL. bonee moapoOHO 00 3TOM OyneT cka3aHO B CEAbMOM
TJIaBe.

KAPCTOBBIE ®OPMBbI, OBPA3YIOIIUECSH
B PA3JIMYHBIX 30HAX

PaccMoTpeB o00IIyl0 cxeMy [IBIDKEHHS BOJ B KapCTOBBIX paloHaX,
MIO3HAKOMUMCS ¢ 00pa3yIOIMMUCS B Pa3JIMYHbIX 30HaX popMamu Kapcra. B 3oHe
MOBEPXHOCTHOTO JIBHXKCHHSI 0OpasyroTcs Kapphl, KapCTOBBIE OBparu W
HEKOTOPble KapCTOBble BOPOHKH. K 30HE BEPTHKaIBHOIO HHUCXOASLIETO
JIBUYKCHUS] TIPUYPOUYCHBI MOHOPBI, KAPCTOBBIC BOPOHKH, KAPCTOBBIC KOJIOIIIBL,
[IAXThl, BEPTHKAIbHBIC TEHIEPbl. B 30HC TOPU3OHTAIBHOIO JBHIKCHHSI
KapcTOBBIX BOJ (OPMHPYIOTCS Pa3HOOOpa3Hble TOPH3OHTANIBHBIC MElepbl U
Jpyrue IMmycToThl. Ecnm 3Ta 30Ha HAaxOAWTCS HEriIyOoOKo, TO 00pa3yroTcs
MPOBaIbHBIC BOPOHKHU, BCKPBIBAIOTCS MEUICPHI, & YIEICBIINE yIaCTKU CBOJIOB
Telep COXPaHIOTCs Ha HEKOTOPOE BpeMs B BUJIE €CTECTBEHHBIX MOCTOB. B 30He
CU(OHHOTO JBIKEHMSI HAONIONAIOTCS Pas3jM4Hble KaHAJIbl. 30HAa TITyOMHHOTO
JIBUYKEHHUS] XapaKTepu3yeTcss HeOOMbIIMMH KApCTOBBIMH MOPaMH, KaBEpHAMH U
JPYTUMH MyCTOTAMH.

Kpome cpaBHHTETBHO MPOCTHIX KApCTOBBIX (HOPM, CIHSHHE KapCTOBBIX
BOPOHOK MOXET [1aTh KapCTOBBIC OBpard W KpyIHbIe KOTIOBHHBL Haubomee
IpaHHOo3HbIE KapCTOBbIE (POPMBI — T10JIbs — B [IepMcKoil 00J1aCTH HE BCTPEUEHBI.

OCTaHOBUMCSI BKpAaTIle Ha XapaKTEPHCTHUKE IMEPEUNCICHHBIX KapCTOBBIX

dopm.
Kappsi

Ecmn TPECIIMHOBATHIC KAPCTYOMUECA MOPOJABLI BRIXOJAT MPAMO HAa IMMOBEPXHOCTH
3€MJIM, TO CTCKAKOMIIHUEC IO HUM JOXKJICBBIC W TAJIbIC CHCTOBBLIC BOJbI 06pa3y}0T
pazHooOpa3HbIe yriIyOJieHUs B BUe HEOOIBIINX JTYHOK, 0OPO3/0K, pa3IeJIeHHbBIX
rpeOHAMHU M JPYTUMH BBICTYIIAMHU. YTIyOJIEHUS BHHU3Y IEPEXOIAT B TPEIIMHBL.
Ot GOopMEI IPUHATO HA3BIBATh KappPaMH.
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Haubomnee sipko kappbl MPOSBISIFOTCSA B CTPaHaX, TIC BBIMAaeT MHOTO OCAIKOB, a
MMOYBCHHBIN TIOKPOB C H3BECTHSIKOB M THUIICOB cOoBceM ynaneH. IlogoOHas
00CTaHOBKa MUMEET MECTO B TPOMHKAX. 31€Ch H3BECTHIKOBHIC MOBEPXHOCTU
U3BEICHBI JIAOMPUHTOM 0OpO31, MEXKIY KOTOPHIMU BO3BBINIAIOTCS TPEOHU
BbIcOTOIO 10 0,5 MeTpa u Oonee. MHOrma rpeOHU pacuICHEHBI MOMCPEYHBIMU
YIIyOJICHUSIME Ha OCTpBIC 3yObsi, TOpYAINE HAMOJOOUE IITHIKOB, JCIAFOIINX
TaKWe y4aCTKH COBEPIICHHO HEMPOXOAuMbIMH. [10J00HBIC Kapphl UMEIOTCS Ha
ceBepe ABcTpanuu, B UHgoHE3MH.

TunuyHeie KappOBBIC OBEPXHOCTH MPEACTABIISIOT COO00 OC3)KU3HCHHBIC
KaMCHHCThIC MYCTHIHU O3 TMPU3HAKOB BOABI. BeImanaromue ocamku OBICTPO
MOTJIOIIAIOTCSI MHOTOYUCIICHHBIMHA OTBEPCTUSMHU.

Ecnu ocagkoB Majno, HO OHM UMEIOT JIMBHEBBIH XapakTep, TO 00pa3yroTcs
Kappbl 3HAYUTENIFHO MEHBIIMX pa3sMepoB. YTJIyOJeHUs Ha IOBEPXHOCTH
W3BECTHSKOB M B OCOOCHHOCTM TIpeOHM HU3MEPSIOTCS 10 OOJNbIed dacTu
caHTuMeTpaMu. Takue Kappbl oTmeueHbl B [opHom Kpeimy Ha Sliinax, Ha
Kagkase B paiione ['arp u B Ipyrux KapcTOBBIX 00J1aCTsIX.

3 “ ‘k-'fi- b 0% e Rl A
Puc. 2. 3auaTouHble Kapphl B THIICE HA IPaBOM Oepery peku Mpenu.

B Oonee XOMOIHBIX CTpaHaX CHET, BRINABIIMN 3UMOM, JOITO COXPAHSIETCS B
KappoBbIX yriyOnenusx. Tanasi CHeroBas Boja croco0CTBYeT pa3beIaHHIo Kapp.
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B Ilepmckoit obaacTi 0OHa)KEHHBIE THIICHI M M3BECTHSKH HaOIONaroOTCs
TOJIbKO HEeOOJBLUIMMHU YYacTKaMH, B OCHOBHOM IO Oeperam peK M OBparoB, Ha
CKJIOHaX KapCTOBBIX BOPOHOK. Kappwl 37ech BecbMa HEOOJBIIMX pPa3MepoB.
Bricota rpebemkoB cocTaBisieT OOBIYHO HECKOJIBKO MWUIMMETPOB M PEAKO
NIPEBBIIACT OJMH caHTHMeTp. OHM BCTpPEYalOTCsl B THICAX MO Oeperam peKu
Upenn u B npyrux mecrax (puc. 2). OTu HeOonblne 00pa3oBaHHs — TOJIBKO
cnaboe OTpakeHHE TeX SBJICHWH, KOTOpBIE TaK IIUPOKO Pa3sBUTHl B HWHBIX
KIMMAaTUYeCKUX ycloBHAX. Kimmarndyeckue U TreoJOrHMYecKHe YCIOBUSA
[epmckoit oOnacTu He OIaronpHUATHHI I 00pa30BaHUs Kapp.

ITonops!

OTO0 — 3uAIOIMME OTBEPCTHS HAa IOBEPXHOCTHU KapCTYIOUIUXCS IOPOJ,
noryommatomue Boay. OHu 00pa3yroTcst U3 TPEIIMH WM KappPOBBIX YIITyOIeHHH,

MIpUYEM BOJIa HE TOJBKO PACTBOPSET, HO M MEXaHUUECKH pa3pyliaeT Mmopoay.

] £ H

2%
b

Puc. 3. KapcToBeie (hopMBI 30HBI BEPTUKAIBHOTO JBIKCHUS BOJI.
A — noHop nuMHApHYecKor (popmsl; b — BopoHkooOpasHblii moHoOp; B — kapcToBblii konoger; I' —
KapcTOBBIM KoJozel, nepexoasmuit B memepy; [l — kapcroBas maxta; E — mpomacts; X —
BEpTHUKaJbHAS Meuepa.

500 m

[TocTeneHHO TPEUIMHBI PACIIUPSIOTCA B IIETH, a HEKOTOphle, Oiaromaps
BHXPEBOMY ABIKEHHIO BOJBI, IPUOOPETAIOT OKPYTIIbIe O4epTanus. Bona ctexaer
B HHX 3HAQYUTCIBHBIMHU KOJIHYCCTBAMHU B BHJAC HHUCXOJAAIICTO IIOTOKA. B
3aBHCUMOCTH
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oT (OpPMBI PpaA3NUYAIOT IIOHOPBI-IIENN — OKPYIJIBIE M BOPOHKOOOpa3HBIE.
BopoHkooOpa3HbIe TOHOPHI 00Pa3yIOTCs 32 CUET PACHIMPEHUS] PACTBOPEHHEM U
pa3MBIBOM BEpXHEM 4YacTH BEpPTUKAIBHOIO KaHajda IOHOpAa C OKPYIJIBIM
nonepeyHsiM ceueHueM (puc. 3, A, b). [IpunecenHbie BOJOW KaMHHU, TajbKa,
MIECOK U TJMHA MOTYT 3allOJHUTh yCThe MOHOpa: Toraa BMECTO 3HSIOLIErO
OTKPBITOTO TIOHOpa 00pa3yeTcsl 3aKphITHI, Y KOTOPOTO OTBEPCTHE CKPBITO
HaHocamM. Boza B Hero yke He CTeKaeT MOTOKOM, a TOJBKO IIPOCauUBaeTCs
yepe3 HaHOCHIL. Eci ycThe MoHOpa 3al0MHUTCS TTIMHOM, KOTOpas He MPOITyCKaeT
BOJIBI, TO 3TO OY/ET 3aUJICHHBIH, TPEKPATUBILINH HOTJIOIECHHUE TIOHOP.

BopoHK00Opa3HbIii MOHOP 3a CUET POCTa PACTBOPEHUEM M Pa3MbIBAHHEM
MIOCTEIICHHO MOJKET MPEeBPAaTUTbCA B KapCTOBYIO BOPOHKY BHIIIEIaYNBAHUSA
(puc. 6,1 A, B).

B IlepMckoit 06macTi MOHOPH! OBIBAIOT OOBIYHO HE TTy0ke 2—3 METpOB IpHu
nonepeunnke 10-15-20 u 6onee cantumeTpoB. Takue MOHOPHI BCTPEUAIOTCS B
n3BecTHsIKax W rumncax B KyHrypckom paitone. B KopnoHckoM kapcToBoM
paiione (Kumieprckuii agMUHHCTPATHUBHBIN paiioH) OHM OOHApYXHMBAIOTCA B
MeCUaHUKaX, MOKPHIBAIOIIUX THIICHI.

IToHOPBI THIMYHBI TSI 30HBI BEPTUKAJIBHON IIUPKYJIAIUN KapCTOBBIX BoA. B
pe3ynbpTaTe pPAcIIMPEHUs M YIIyOJeHHs ITyTeM pPAacTBOPEHHS U pa3pyIICHUs
MMOHOp 00pa3yroTcsi 0osiee KpymHbIe (OPMBI: KapCTOBBIC KOJOJIBI M IIAXTEHI,
MIPONACTH U BePTHUKAJIbHbIE MEIIEPHI.

KapCTOBLIe KOJ0AIbI

Ecnu BepTuKanbHBIH KaHAl MMEET TOIEpPEeuHUK OoJiee OJHOrO MEeTpa U
ryouny Ooniee 10 METpOB, €ro Ha3bIBAIOT ECTECTBEHHBIM WM KapCTOBBIM
komoaueMm. Takoii komomern oOpa3syercs IIyTeM pacUIMpeHHs KaHaJoB
LIINHAPUUECKUX TIOHOP 3a CUEeT BBINIEIAYMBAHUS W3BECTHSIKOB M THIICOB, MX
pa3sMbIBaHUs W YACTUYHO OOpYIIEHHs TIOAMBITHIX BBICTYIIOB HAa CTEHKaX.
Konoperr MoxeT KOHYaThCA HECKOJIBKUMH TPEIIMHAMHU. B HEKOTOPBIX CiIydasx
OH TEPEeXOIUT B pacumupeHne — moasemuslii rpot (puc. 3, I'). Kapcrossix
KOJIOALIEB MHOTO B rumncax B Ilepmcko-CepruHckoM paiioHe.

TunuyHble KOJIOALBI BBILIEIAYMBAHUS CPAaBHUTEIBHO penku B IlepMckoit
obmactu. OTO OOBICHAETCS 3HAYMTENBHOW JAPEBHOCTHIO KapcTra. MHorume
KOJIOAIBI, OCOOEHHO B JIETKO PACTBOPSIOIIMXCS THIICAaX, IMPEBPATHINCH B
BOPOHKH.
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EcTecTBeHHBIE IIAXTHI U npomnacTtu

HauGonee 3HaunTensHOH (OPMOM 30HBI BEPTHKAIBHOTO  JBIKCHUS
KapCTOBBIX BOJ| SBJISIIOTCA €CTECTBEHHBIC IIAXThl C ITyOMHOIO BO MHOTO pa3
npeBblmatonieil monepeyHuk (puc. 3, J). I'panuneit Mexmy KapCTOBBIMU
KOJIOALAMH U IIaXTaMM YCJIOBHO TNpuHMMaeTcs rinyouHa B 20-30 MeTpos.
[axTel 00pa3yroTcsi 0OBIYHO MyTeM NajbHEHIIEero yriyOleHns! U paclIupeHns
KapCTOBBIX KOJIOJIIEB BHIIIENAYMBAHUEM M MEXAaHUYECKUM BO3ICHCTBUEM BOABIL.
OTO NPOUCXOIUT, KOTJIa 3aKapCTOBAHHBIA MaccUB MoJHMMaeTcs. UeM cuibHee
pacunieHeH penbed u OOJbIIE MOIIHOCTH KapCTYIOIIMXCS TOJIII, TeM TIiIyOxe
MOTYT OBITH KapCTOBBIEC LIIAXTHI.

B CCCP ectecTBeHHbIE HIaXTHI MJI0X0 M3y4eHbl. OHU U3BECTHHI B ['OpHOM
Kprimy Ha fitnax u Ha KaBkaze.

Ha Kapabu-fiinie ecTh HECKONBKO €CTECTBEHHBIX IIaxT. J[Be W3 HUX,
Opra-Kom u @acca, SBISIOTCA COBEPUICHHO BEPTUKANBHBIMU YITIyOJICHHSIMH, Ha
JTHE KOTOPBIX OYTH KPYTJIbI roa coxpaHsercs cHer. Mmeromasics TaM ke IaxTa
MoHacTbeIpb-Hokpak Ha TOBEPXHOCTHU MPECTABIACT BOPOHKY C ONEPEIHUKOM B
75-100 mMeTpoB C JOBOJBHO KPYTHIMH CTCHKAaMH, KOTOPBIE MEPEXOISIT B JIBE
BEPTUKAJIbHBIX SIMBI TIyOMHOIO B 92 MeTpa, pa3jielieHHble KaMEHHOH
nepeMblukoi. I myOuHa maxTsl (BMecTe ¢ BOpoHKOif) 1o 118 meTpoB.

Ha KaBkase oueHb cBO€0Opa3HOM ecTeCTBEHHON maxToi siBisieTcs [Iposan
Ha rope Mamyk B pailone ropoja Ilaruropcka, omucaHHBI B MOBECTH
M. 10. JlepmonToBa «KuskHa Mepuy. Celfuac ThICAIH TPYAAIINUXCA, JIeUaIUXCs
Ha KaBkasckux MunepanbHbIX Bojax, U TypHCTOB €XETOJHO MOCEUIAl0T €ro.
3t0 ynoOHO caenaTh, Tak KaK TOPU30OHTAIBHBIN TOHHENb AIHHOIO 43,8 MeTpa,
mpobutsiii ente B 1858 roamy, BeaeT B IiryOb TOpbI, K IIaXTe.

IIpoBan mpenacTaBiasieT KapcTOBYIO ImaxTy riayouHoro 41 wmerp. OH
3aKaHYMBAETCS TIPOTOM, HMEIONIMM B TMONepeyHHke a0 15 wmerpoB. B
IOT0-3alalHOW YacTH I'pOTa HAXOMUTCA HeOOJNBIIOE 03ep0 C CHHE-3eJIeHOI
BOJI0H1, Ty6mHOI0 10 10 MeTpoB.

ITpoBas O6bUT U3BECTEH aBHO. Y MECTHBIX HAPOJIOB OH MOJIb30BAICS AYPHOU
cnaBoit. OfHM JIymalv, 4TO B HEM JKMBET KPBUIATBHIA OTHEABIIIAIINAN 3MeH,
BBUJICTAIOLIMN 10 HOYAM M MOXUparouuil jrofei. J(pyrum oH Kazajics xKepiiom
MTOTYXIIIEr0 ByJIKaHa.
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IlepBelM  mombITazicst  uccnenoBaTh  [IpoBan  pycckuit — akajeMHK
I1. C. IMannac. OH B 1793 roxy non3koM NpuUOIH3HICS K Kparo U OIKcal €ro BU/.
B 10 Bpems Ha jaHe OBLIO BWAHO JBa 03epa — OOJBIIOE M Majoe, KOTOpbIe
COeAMHSIUCE y3KUM mposnmBoM. B 1857 roay IlpoBanm yxe Ob1 u3ydeH
CHeUHUaJbHBIM OTPSAOM, B KOTOPBIA BXOJIWIN YueHbIe, O(HuLepbl Tonorpadsl u
3emaeMepsl. OHM  oOmpefenyd  pa3sMepsl U TNPOUCXOXKICHHE  IIAXTHI,
TEMIIEpaTypy, COCTaB BOABI U IIyOHHY 03epa.

[Msaruropckwuii [Tposan o6pazosaics cienyronmm odpasom. [1o Tpemunam B
M3BECTHIKAX Ha I0)KHOM CKJIOHE ropbl Mallyk HUpKYyJIHpOoBaja BOAA, UMEBIIAs
TemrepaTypy 26—42°. Ona Obl1a HachIIIEHAa CEPOBOJOPOIOM U YIIIEKHCIOTOM.
Ot pacTtBOopeHus mopoja 00pa3zoBanach NOA3EMHasl OJIOCTh. 3aTeM, KOTja CBOJ
9TOH MYCTOTHI CTaj TOHKUM, OH OOBanmics. Bo3HHK mpoBaj ¢ 03epoM Ha JHE,
xortopeiit u Bugenu I1. C. [Tannac, M. 1O. JlepmonTtoB u apyrue. Tonabko mocie
NPOBEJCHUSI TOHHENsI OH CTal JOCTYNEeH il TOCEeIleHHs M HpHoOpen
COBpPEMEHHBIN BH/I.

3a py0e>koM B TOPHBIX CTpaHax M3BECTHBI ITyOOKHE €CTECTBEHHBIC IIaXTHI.
HekoTopble W3 HHUX NPEACTaBISIOT COOOW CIIOXHBIE MOA3EMHBIE CUCTEMBI M3
HECKOJIbKUX  BEPTUKANbHBIX  KaHAJOB,  KOTOphIE  COOOIIAIOTCS ¢
TOPU3OHTAJIBHBIMH TIOJIOCTAMH, a MHOTAA MEPeXOdsIT B MHOTO3TaKHbIE
pasBeTBIIeHHBIE Temieps! (puc. 3, XK).

B Hactosmee BpeMs M3BECTHO Oosiee TpeX THICSY €CTECTBCHHBIX INAXT B
KAapCTOBBIX paliOHAaX. BOJIBIIMHCTBO M3 HHUX HAXOAMTICA B TOPHBIX pallOHax,
mpuierafomux k CpeamseMHoMy, AnpuatnueckoMy u UepHOMY MOpsM.
IIpeobnamaroT  maxTel, oOpasyromuecs B  pe3yiabTaTe  PaCHIMPEHUS
BEPTUKAJBHBIX TPEIIMH BBIIIETAYMBAHNEM, W TOJIBKO HE3HAUMTENIbHAs 4acTh
oOpazoBajace IyTeM IpOBaja CBOJOB  IIOJ3€MHBIX  IIYyCTOT  30HBI
TOPU30HTAJIBHOTO JBHMXEHHSA. KapcTOBBIe IIAaXThl ¢ PACIIMPEHHBIM YCTHEM,
HMMEIOIINM B ITOTIEPEYHHKE JIECSITKH METPOB, YaCTO HA3BIBAIOT IPONIACTSIMHU (pHC.
3, E).

HazoBem ecrecTBeHHBIE MIAXThI U KAPCTOBBIE MOJIOCTH, UMEIOIUE TITyOUHY
500 u Gonee METPOB.

Ha3Banue maxrtel uiau CrpaHa, paifoH uimn Hocturnyras

KapCTOBOH IOJIOCTH MIPOBUHIIHSA rTyOMHa B M
beprxe Opannws, Usep 1000
Jan 1e Kposs « 658
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Crutrora nesa [Ipera Wramus, Bepona 637
AuTpo 1 Kopuus «, Tockana 559
TOHMOH mmIaxT ABctpus, ltupus 557
Kananmep Dpannys, ATbIbI 556
Any Byceyit Asxup, JDKypokypa 589
AGmcco nu BepHo HcTpus 518
["enpamox ABCTpHS 514
Jlermiio Dpannws, nec Apiac 505
Cuma nenp Aryo Vicianus Gosiee 500
Kactepe (Iluranuep) Dpanims, Apbex 500

B IlepMmckoif 06s1acT HET O4eHb ITyOOKUX KapCTOBBIX IIAXT .M BOT IIOUYEMY.
Penbed y Hac 3HauMTENILHO MEHEe pacuiieHeH. PaccTosHue OT BOOPa3esioB 10
YpOBHA BOJBI B pekax penko npesbimaer 100 merpos. bonbliiee pacuneHeHue
Ha0JII01aeTCs TOJIBKO B Y PaNbCKOM TOPHOU YaCTH.

XoTs HNMCIOMIUECA B HAIIEM Kpac CCTCCTBCHHBLIC MIAXThl U HEC OTHOCATCA K
KaTeropun OYCHb FJ'Iy6OKI/IX, OAHAKO OHH TMPCACTABIIAIOT 3HAYUTEIbHBIN
HUHTEPEC. Mnorue u3 HUX, 0COOEHHO B rurncax, npuHagjIeKar K AOBOJIBHO
PEAKUM O6paSOBaHI/IﬂM — K IpOBAJIbHBIM IIaxTaM.

IIpoBanbHble mIaxXThl 4acTo Bo3HMKaOT B Kumeprckom u CykcyHCKOM
pationax. IIpuBenem onucanue OJHON U3 HUX.

Henmanexo ot kypopra «Kioum», 1oxHee nepeBHH bpexoBo, BOIM3N
Cubupckoro TpakTa, [0 HarpaBJIeHUIO K HEOOJIBIIOMY COCHOBOMY JIECY TSHETCSI
II04TH 110 Hp)IMOﬁ JIMHUU 1EIb KapCTOBBIX BOPOHOK, 4YaCTb W3 KOTOPLIX
3aMoJHeHa BOJIOW W TMpeiacTaBisieT o3epa. 15 wions 1953 roma Ha nHe
yameoOpa3HOW OBaJIbHOM BOPOHKM, C TMONEPEYHHKOM 23 MeTpa, MPOU30LIEI
mpoBa. Ham ynmamoch HOCETHTH €ro B aBrycTe TOrO k€ rofa. JTo ObLia
KapcToBasl MiaxTa rIyOHMHOI0 45 MEeTpOB, C I0KHOM, OYTH OTBECHON CTEHKOH U
ceBepHoii Oonee nmosoroit. JlnameTp maxTsl B BepxHer yactu 6611 10 MeTpos. ITo
3BYKY BCILJIECKA BOJIbI, KOTOPBIN CIBIIIAJICS MPU cOpachiBaHUU KaMHEH, MOXKHO
OBUIO IOraJaThCsl, YTO Ha JIHE MIAXThl HAXOUTCS MOA3EMHOE 03ep0. YBHUIETh €ro
MIPUIIIOCH TOJNBKO depe3 rona. 28 wurons 1954 roma rpynma ydacTHHUKOB
OKCIICAULINH HepMCKOFO YHUBEPCUTETA HA BEPEBKAX CITYCTUJIACh HA JTHO IAaXTHI.
IOxHas 6onee kpyTas cTeHa Ha ITyOnHe 28 METpOB 0OPBIBAIACH U TTEPEXOMIA B
HUIIY, Ha JHE KOTOPOW HAaXOJWJIOCh NBa HeOOmbIMX o3epka (puc. 4). Ux
paszensiia OCHIIb U3
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TIIBI0 M3BECTHSAKA, OOBANMBIIHNXCS cO cBoaa. B 1953 roxy, xorma 3Toit ocwny He
ObLIO, 3[IECH HAaXOIWIOCh, IO-BHAMMOMY, OJHO 03epo. TpeTwil pa3 aBTOpam
YAaJIOCh IIOCETUTH 3TOT paiioH B aBrycte 1956 roma. JlokaeBbie U Tallbie
CHETOBBIC BOJBI CHECIH B IIAXTYy
MaTrepual CcO CTEHOK, BCJIEICTBHE
4yero TiAyOWHA ee CTala MEHBIIE, a
nonepeyHuK yBenuumics. Huma c
JBYMsI 0O3€pKaMH HcUesia.

[axTa NIpeBpaTHIIACH B
KapCTOBYIO BOPOHKY.

-,

KapCTOBBle BOPOHKH

Onnoit u3 CaMBbIX
pacnpocTpaHeHHBIX bopm B
KapCTOBBIX  paliOHaX  SBJISIOTCS
BopoHku. Popma ux paznnuna. Yarie
BCEro B IUJIJaHE OHU UMEIOT BUJ 8
MIPaBUJILHOTO Kpyra. Onnaxo
ObIBAIOT BOPOHKHM OBAIBHOH H
HernpaBwibHOW  QopMmbl.  CrusiHEe

&/

JByX BOPOHOK JaeT B ILIAHE Puc. 4. bpexoBckuii npoBan 1953 roaa.
Beprukanenenii  paspes; A, b, B -

BOCHMEDKY, a HECKOJIbKUX o TOPU3OHTaJbHBIE pa3pe3bl. CIIOmHAS JTMHUS —
CJIOXKHYIO JIONIACTHYIO bopmy cocrosiHue B Hrone 1954 rona; npepsiBUCTast — B
(puc. 5)_ asrycre 1953 rona.

Beprukanbublii  paspe3 KapcTOBOl BOPOHKM HMMEET pas3HbId  BUJ!
00 111e00Pa3HbIl, KOHYCOOOpPAa3HBIH, dYalieoOpa3Hblii M KOJIOAIEOOpa3HBIH
(puc. 5). Horna B 60JIbIII0I BOPOHKE Pa3BUBAIOTCS MaJIbIe.

Pa3mepsl BOPOHOK Takke BecbMa pa3iinuHbl. bbIBat0T HEOOIIbIINE BOPOHKH,
¢ momnepedyHukoM B 1-5 merpoB. OOBIYHBI BOPOHKH B 5-25 MeTpoB. Pexe
BCTpeYaroTcs OOJbIINEe KapCTOBBIE BOPOHKM C momepeyHukoMm 25-100 u
orpomHble—100-200 u Gomnee merpoB. OOBIYHO KapCTOBBIE BOPOHKH HMEIOT
ryouny 5—10 metpoB. beiBatoT n Menkue Omronma ¢ rayouHoin 0,5—-1 MeTp u
riry0oKHMe KOHycooOpa3HbIe BOPOHKH, TITyOHMHA KOTOPBIX 25 MeTpoB u Ooee.

KapcToBsie BOPOHKHM BCTPEYArOTCS B CaMBIX Pa3HOOOPA3HBIX YCIIOBHSIX.
Ecnu kapcTyromuecs mopo/ibl MepeKPbITHI
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HCKapCTYyHOIUMUCHA, TO Hauboiee 6J'IaFOl'IpI/[$[THI)Ie yciaoBusa i 06pa30BaHI/IH
KapCTOBBIX BOPOHOK CO3ar0TCA TaM, I1€ MOKPOB YHUUYTOKCH WIN MOIITHOCTDL €T0
YMCHBIICHA, a KapCTyromuecsa nopoJabl Hauboee TPCUINMHOBATEI. Takas
00CTaHOBKAa MMEET MECTO B OoBparax M Jjiorax, a TakKXK€ B PCYHBIX OOJMHAX U
BONM3u ux. B HepMCKOﬁ obnactu BCTpEUACTCA OOJILIIOE YHCIIO KapCTOBBIX

S o0 503

Puc. 5. Bun kapcToBbIX BOPOHOK B Iuiane M npoduie. OKpyrias, oBajibHas,
CIABOCHHAsA U CJIOKHAsI BOPOHKU.
a — Omopue; 6 — OmroaneoOpasHast; B — yameoOpasHast; I' — KOHycooOpasHasi; J — KoJIoAeoopasHas

KapcToBasi BOpOHKaA.

[TpuHATO MOACUNTHIBATH KOJHMUYECTBO KAPCTOBBIX BOPOHOK, MPHUXOSAIIEECS
Ha KBaJpaTHBIH KWIOMETP TEPPUTOPUH, ONPEAETATh TaK Ha3BIBAEMYIO
IUIOTHOCTh KapCTOBBIX BOPOHOK. Ha TeppuTopmu y4eOHO-OIBITHOTO JECHOTO
xo3siictBa [lepmckoro yauepcurera «lIpenypansey (Kumeprckuii paiion), mo
naaaeM JI. B. T'omyGeBoit Ha kBazpaTHBIN KritoMeTp npuxonutcs 11 BopoHok. B
KuzenoBckom paifoHe Ha HamboJjiee 3aKapCTOBAHHBIX Y4YacTKax IUIOTHOCTH
JIOXOIUT 10 75 BOpPOHOK W naxe Oosee. V3ydeHue IIIOTHOCTH KapCTOBBIX
BOPOHOK (KOJIMYECTBA WX Ha KBAJPATHBIN KWJIOMETp) UL PaifoHOB T'HIICOBOTO
KapcTta O0buTo Mpon3BeaeHo B Oacceiinax Mpenun u UycoBoil. B HikHeM TedeHnn
Hpenu oHa cocTaBisieT B cpeHeM 18 BOPOHOK, MpuieM HauOOoIbIIas INIOTHOCTh
— 65 BOPOHOK Ha KBaJpaTHBIN KIJIOMETp — ObIJIa Ha CKJIOHE PEYHO OJIHMHEL, a
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HauMeHblIass — 8—9 BOPOHOK — Ha BOAOpaszieie M peuHbIX Teppacax. Ere
OoJpIllasi IUIOTHOCTH YCTaHOBJICHAa B cpeqHeM TeueHun Hpenn (OpauHCKuMin
paifon). 3nech, Ha iomanu 30 KBaApaTHBIX KUJIOMETPOB, 3apETUCTPHPOBAHO
7459 KapCTOBBIX BOPOHOK, MM 248 BOPOHOK Ha KBaJApaTHBIH Kuiomerp. B
OBparax IUIOTHOCTh jgocTurasa 320 BOpPOHOK Ha KBaApaTHBIM kuiaoMeTp. B
Iepmckoit obnactu 3akapcroBaHo okosio 30 ThICSY KBAJAPaTHBIX KHJIOMETPOB
TeppuTtopuu. Ecnu NpUHATH CPEHIO IUIOTHOCTE 7 BOPOHOK, TO Ha BCeH
3aKapCTOBAaHHOW TEPPUTOPHH JIOIDKHO OBITH Pa3BUTO 0K0J10 200 THICSY BOPOHOK.
HayunsiMu  paboTHukamu [lepMckoro yHHMBepcUTETa JAETaIbHO W3YYEHBI
KapcToBble siBIEHMs Ha riomanu Oonee 1000 KBagpaTHBIX KHIOMETPOB, Ilie
3apEerUCTPUPOBAHO OKOJIO 15 THICSU KapCTOBBIX BOPOHOK.

Pa3Meps! KapcTOBBIX BOPOHOK Pa3iIM4HbI, I03TOMY IUIOTHOCTb JTaeT TOJIBKO
OTHOCHTENIFHOE TpEJCTaBICHHE O TOM, Kakas J>€ 4YacThb OOulIed IUIoImaan
mopakeHa kapcrom. JI. B. T'oinyOeBoii BBeaeHO mMOHATHE O KO3 GHUIMCHTE
3aKapCTOBAaHHOCTH, KOTOPBIA IPEACTABIseT OTHOIIEHHE IUIOMIAIH, 3aHATOU
KapCTOBBIMU BOPOHKaMH, K OOILIeH IUIOMAaAN pa3sBUTHA KapCTYIOIUXCA MOPO/.
OH cocrasisieT [y1s yueOHO-0nbITHOrO X03sicTBa «IIpenypanse» 0,07 nmpoueHra,
JUI HUKHEro TedeHus pexu Mpenu — 0,8 mpolieHTa U IS CpeHEero TeueHHs
Wpenwu, rae 6b110 3aperucTpupoBaHo 248 KapCTOBBIX BOPOHOK Ha KBaJpaTHBIN
kwiometp, — 4,4 npouenra. Ecnu nmpuHsTh A0 Beeil ob6nactu ko3 HUIMEHT
3akapcroBaHHocTH 0,1 TpoleHTa, TO IUIONIA/lb, 3aHATass KAPCTOBBIMU (POPMaMH,
cocTaBUT Bcero 30 KBaApaTHRIX KUIOMETPOB. Mexay TeM, Koraa roopst o 200
ThICAYaX KapCTOBBIX BOPOHOK, TO Ka)KETCS, YTO OHH JIOJDKHBI UMETh OOJIBIIYIO
IO,

Ha ydacTkax, rie KapCTyIoLIHecs IOPOAbl BEIXOIAT MPSIMO Ha IIOBEPXHOCTb,
pa3IMYaroT TPU OCHOBHBIX THIIA BOPOHOK.

BopoHkH BBIIETaYNBaHNS, WX KOPPO3HOHHBIE, 00pa3yIOTCs B MecTax, Ie
MOPO/BI CUIILHO TPELIMHOBATHL. ATMOC(HEPHBIE OCaKH U TaJIble CHETOBbIC BObI
MIOTJIOIIAIOTCS. TPEIIMHAMH, pPa3befas MOBEPXHOCTh KapCTYIOIIEHCS MOPOABI.
KpynHbele TpemHbl MOTYT IPEBpaTuThcsi B MOHOpHl  (puc. 6, I, A).
BrienaunBaHue M MEXaHWYECKOE pa3pylIeHHE MOPOJ BOJAOW, CTEKarolled B
TPELIMHBl U TOHOPBI, NMPUBOJUT K TMOSBICHHIO BHa4aje OJrOIIe00pa3Horo
MTOHMKECHUS
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(puc. 6, 1, b), a 3aTemM — KOHycOoOOpa3Hoii BopoHKH (puc. 6, I, B).
Ecnu B BOpOHKY BIIaIacT BPEMEHHBIN MMOTOK, PyYeH HITH PeUKa, pa3Mepsl ee

6bICTpO YBCJIIMYNBAIOTCA HE TOJIBKO 3a
A

Puc. 6. Tunsl kKapcTOBBIX BOPOHOK M UX Pa3BUTHE.
1. Toneiii kaper. A — nmonop; b — GmoaneodpasHoe NOHMKEHUE U
1oHop; B — koHycooOpa3Hast BopoHKka Beimenaunsanus; I, 11, E —
craquu ee 3amoiHeHus. |VA — momsemHas monocte, b —
npoBajibHas BopoHka. II, III — 3akpwIThiii KapcT; A — b —
00pa3oBaHNE KOPPO3NOHHO-TIPOBAIIEHOI BOPOHKH.

CYET BHINIETAYMBAHUSA, HO W 32 CYET pa3MbIBaHUS BOIOH (3po3uu). D10 —
KOPPO3MOHHO-3PO3UOHHBIC BOPOHKH, HAOIIOMAIOIIAECS OOBIYHO B JOJHMHAX,
jorax ¥ Ha CkjioHaXx. OgHAa M3 CTEHOK, HAXOJAIIASACT CO CTOPOHBI, OTKyIa
MMOCTYMAET BOJA, Pa3MBIBACTCS U CTAHOBHTCS TOJI0KeE. 110/ OBparamu u JIoramu,
B 30HE TOPH30HTAJIBHOIO IBMKCHHS BOIBI, (OPMUPYETCS CIIOKHAS CHCTEMa
MIO/I3€MHBIX ITOJIOCTEM.

WHOoe MpOUCXO0XkKACHUE NMEIOT POBAIbHBIC BOPOHKH. POCT IyCTOTHI B 30HE
TOPHU30HTAIBHOIO IBUKECHHUS KapPCTOBBIX
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BOJ IPUBOJUT K TOMY, YTO MOPOJBI, HAXOMAAIINECS B €€ CBOJE, pPacCceKaroTcs
TpemmHamu (puc. 6, IV, A), mo KOTOpEIM 3aTeM POUCXOAUT 00pyLIeHue (puc. 6,
IV, B).

dopMa ITUX TPEX OCHOBHBIX THUIIOB KapCTOBBIX BOPOHOK CO BPEMEHEM
MeHseTcsl. BOpOHKH BhIIeIaq4MBaHus, €CIIM OHU 00pa30BalnuCch HA OOHAXKEHHBIX
KapcTyIoIIUXcs MOpoJAax, BHauale MUMEIT BuA KoHyca. Ecnm sxe TpemiuHa Ha
JHE, KOTOpas Ioryomaga BOJAY, 3aWIMBAaeTCsS, TO POCT BOPOHKU BIIIyOb
npekpamaercs. OHa HauMHaeT OoJibllle PacTH B MIMPHHY. J[HO ee mocTeneHHO
3aIOJHACTCSl MECKOM M TIIMHOM M M3 KOHYCOOOpa3HOW OHa NpeBpalaercst B
omronneodpasnyto. Ecnu 3amosmHeHHMEe BOPOHKHM OyAET MPOJOJDKATHCS, TO
MOSIBUTCS €]1Ba 3aMeTHOE yriyonenue (puc. 6, I, -E).

B Tlepmckoii 06s1acTé M3BECTHSKH U THIICHI BO MHOTHX MECTaX IEPEKPHITHI
HEKapCTYOUUMHUCA TopoaaMu. Eciu MOKpOBHBIE OTIOKEHUS IPOIYCKAlOT BOAY,
TO BO3MOJXKHBI JIBa CIIy4asi pa3BUTHsI BOPOHOK. MHOT1a MOKPOBHBIE 00pa30BaHus
IUTABHO TPOCEIAIOT 1O Mepe BBINIENauMBAaHUS KapcTyloIuxcsa nopon. Taxue
BOPOHKHM Ha3bIBalOT KOPpPO3HMOHHO-TpocagouHbiMu (puc. 6 II, A-B). Ouu
umeroTcst B psiie paiioHoB [lepmckoit obiacTu. X cTrpoeHne 0coOeHHO XOpOoLIo
BHUJIHO, €CIIM OHU BCKPBITHI JKEJIE3HOIOPOKHON BBIEMKOM, KAPbEPOM MJIN PEKOM.
ABTOp HaOmoIan UX B OKpecTHOCTsAX ropona Kynrypa, cenenust KeuiacoBo
npuropoaHoit 3086l KyHrypa u Ha pexe UycoBoii (puc. 7).

B npyrux ciyuyasx moj HEKapCTYIOIIUMMECS IOpPOJaMM pPacTeT IMyCToTa.
[loxpoBHBIE  OTJIOKEHHsT ~ OOpymIaloTcs B~ Hee M HOSABISETCA
KOPPO3HOHHO-TIpOBaIbHAsA BOpoHKa (puc. 6, III, A—b). DT BOpoHKH HIUPOKO
pa3BUTBl B y4eOHO-ONMBITHOM xo3sgicTBe «lIpemypanbe». OOBIYHO OHH
HEOOJIBIINX pa3MepoB U HE MPEACTABIAIOT TaKOW OMACHOCTH IS 3[aHHUH, Kak
mpoBanbHBle. Ecim mpoBanm cBexuil, TO MO Xaocy OOJOMKOB TOPOA MOKHO
CYyIUTb, YTO 3TO KOPPO3MOHHO-IIPOBallbHAasi BOpoHKa. IIpoiiner HexkoTopoe
BpeMsl, MOXKIW CHECYT B BOPOHKY TJIMHHUCTbIE M II€CUaHBIC YaCTHIBI C
OKpYXKAIOUIMX YYacTKOB. BoOpoHka 3apacTeT TpaBoil, W TOJNBKO OypOBbIE
CKBaXHHBI CMOT'YT HaM paccka3aTh 110 00JI0MKaM, 0OHapyKEHHBIM Ha HEKOTOPOH
riryOMHe, 9TO 3TO APEBHSISI KOPPO3HOHHO-TIPOBAIbHAS BOPOHKA.

OcTaHOBHMCS HECKOJBKO TMOApPOOHEee Ha O00pa30BaHMU MPOBATBHBIX
BOPOHOK.
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IIpoBanbl 00pa3yrOTCst B TeX ClydasX, KOTJa CBOJ[ IMOJ3EMHOW IyCTOTHI B
KapCTYIOIIUXCS MOPOIaX, 00pa30BaBIICHCS B 30HE TOPU30HTAIBHOTO JBHKCHHUS

BOJI, HE B CHJIAX BBIIEPKATh BEC JIKAIIMX BBIIIE MACC M OOPYLIUBAETCS
50 R G T, ML ia L A

Puc. 7. Koppo3noHHO-TIpocagoyHass BOPOHKA B THIICaX IO IPAaBOMY CKJIIOHY
oAuHBI peku UycoBOM.

BHU3 (puc. 6, IV, A-b). Ha pucynke 6, IV u300paxeH mpocToil ciy4aii, Koraa
KapCTYIOIIUECS OPOIbI BBIXOIAT MPSAMO Ha 3eMHYIO IIOBEPXHOCTb. TaM, Iie OHK
HEePEKPhITHl HEKAPCTYIOIIMMHUCSA OTJIOKECHUSAMH, Pa3BHTHE IIPOBAJIOB HIET
pasHeIMH IyTsMH. [Ipu Ti1yOOKOM 3aleraHuyM IOJIOCTH MOXKET BO3HUKHYTH
IPOBAJI € IIONIEPEYHUKOM MEHBIIE TTyOHHBI,
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a Ipu HerITyOOKOM — 00pa3yeTcs BOPOHKa, NIyOMHA KOTOPOW MEHbIIE AUaMeTpa.
[leperiit cnyyaii Ha npumepe bpexoBckoro npoana ObUT pacCMOTPEH B pasjierne
«EcrectBennble maxtei» (puc. 4). B pesynbTraTe paciMpeHuss 1 yMEHbIICHUS
rIIyOHMHBI 3Ta HeOOoJbIIast IIaXTa MPEBPAaTHIACh B BOPOHKY.

[TpumepoM MpoBalbHBIX BOPOHOK, Yy KOTOPBIX IIONEPEYHUK OOJbIIe
IJIyOMHBI, MOTYT CIIYKHTb ITpOBaJibl B cene Y cTh-Kumepts. 28-29 aBrycra 1949
rojia 3/1ech IOYTH OJJHOBPEMEHHO 00pa3oBajoch TpH NpoBajia. PazBuTue nByx u3
HUX NIPUBEAEHO Ha PUC. 8, KOTOPBI COCTABJIEH 110 JaHHBIM OYPOBBIX CKBOKUH U
HaOmonenuit ¢ 1949 mo 1956 rom. o mpoBama B THICaX MOJ
MeCYaHO-TJIMHUCTBIMU OTJIOKECHUSMU OWIIO JIBE IyCTOTHI, IO KOTOPBIM TEKIa
Boma. Han mycroramm Obita cuctema tpemuH (puc. 8, 1). Ilocne noxnaed,
JUIUBIINXCSI HECKOJIBKO JHEH, YBEINYMIICS BeC HAMOKIIUX MECUaHO-TJIMHUCTBIX
OTJIOKEHHH M Ha4YaJHuCh MOA3EMHbIE 00BaJbl. BBUIO CIBINIHO, KaK Ha riIyOMHE
YTO-TO PYIIUIIOCH.

28 aBrycta 1949 roma B 7 uyacoB Beuepa Ha MOBEPXHOCTH IOSBHIACH
TpenHa U obpaszoBanach sMka (puc. 8, II), oOpyiieHre IpoI0IKAIOCh, U B 9
4acoB Beyepa JKUTeNW yBuienn Oonbmiod nposan (puc. 8, III). ObOpymenne
BO300OHOBWJIOCH B 2 4aca HOYM M K yTpy 29 aBrycra psjaoM C IEpBbIM
oOpazoBajicsi BTOpOH MpOBaJ, a pa3Mepsl MepBOro yBenuuuiauch (puc. 8, IV).
ITonzemHast Boga OBICTPO 3alONHIIIA BIAAUHBL. [lepeMbruka Mex 1y HUMH ObLia
npopsana 30 aBrycta 1949 roga. CoBpeMeHHOE COCTOSTHUE MTPOBajia MOKa3aHo Ha
puc. 24, IV. Ceiiuac 03epo B BUjie BOCBbMEPKH HAXOAUTCs TaM, rae B 1949 roxy Ha
POBHOM MECTE pOC KapTo(elb.

BbpexoBckuii 1 Kuineprckue npoBajbl, B KOTOPHIX HaJ| KapCTYOIMMHUCS
MOpPOJaMH 3aJIETAIOT PBIXJIBIE IECYAHOTJIMHUCTBIE OTJIOXKEHHS, H3MEHSIOTCS
JIOBOJIBHO ObIcTpo. OOpylieHHe M pPa3MbIB CTEHOK MHPUBOAAT K TOMY, UTO
riryOMHa TIPOBAJIOB YMEHBIIAETCS, IIMPHUHA U JUIMHA YBEJIMYUBAIOTCA, & OTBECHBIE
CTEHKH CTAHOBATCS IOJOTUMH. EcIM ypoBEHb NOI3EMHBIX BOJ HAXOJUTCA
OJM3KO OT TOBEPXHOCTH, TO NPOBalbHAas BOPOHKA MPEBPAILAETCS B 03€pO
(Kumeprckue nposainsl). [Tpu rirybokom 3aneranuu Boj oHa cyxas (bpexoBckuit
nposai B 1956 roxy).

B HekoTopbIX paiioHax HaJ KapCTYIOUIMMHCS THUIICAMHM MM W3BECTHIKAMHU
3ajeraroT 0ojiee MpOYHBIEC TIOPOIHI.
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Toraa cTeHKH npoBaja J0JIr0 OCTAIOTCS MOYTH BEPTUKAJIbHBIMHU, a pa3pylleHHe
UX TIPUBOJIUT TOJBKO K YMEHBIIECHUIO IIyOHHBI.

Msl paccMOTpenu HEKOTOpbIE OCHOBHBIE THUIBI KAapCTOBBIX BOPOHOK. B
IpUPOJiEe HMMEITCA U Jpyrue pasHocTH. Hampumep, pa3sBUTHE HEKOTOPBIX
BOPOHOK BBIIIENIAYUBAHUS COMPOBOXKAACTCS OIOJI3aHUEM CTEHOK. DTO OyayT
BOPOHKH KOPPO3HOHHO-ONON3HEBBIE. HaMm ynanock HaOMoAaTh MX Ha CKIIOHAX
JIOJIMHBI peku Yycosoii u B Kuzenosckom palioHe. B
ITonazuuHacko-11lanamHMHCKOM KapcTOBOM palfOHE BCTPEUArOTCs «XBOCTAThIE)
KapcTOBBIE BOPOHKH. B HUX BmajmaeT oT ofgHOro A0 ueTbipex oBparos. Ilocie
JOXKJEH MO OBparaM TEKyT py4YeiKH, KOTOpble TEpsAIOTCS B MOHOpE Ha OHE
BOpOHKH. [lOIMBIB pyd4eKOM CTEHOK KapCTOBOH BOPOHKH CIIOCOOCTBYET
nosiBieHnio omnoizHed. B KuszenoBckoM paiioHe noBenoch HaOmo0aaTh, Kak
HeOoJIBIIOE JIepeBO, pocIIee Ha OIOJ3arolleil CTeHKe BOPOHKH, IBUTANOChH
BMECTE C OIIOJI3HEM.

Ectb emie onHa kaTeropusi KapcToBbIX BOPOHOK. OHM 00pa3yloTcs B MecTe
BBIXO/1a Ha TOBEPXHOCTh KApCTOBBIX BOJ 30H TOPH30HTAIBLHOIO M OCOOCHHO
CU(QOHHOTO JBIDKEHUS. OTH BOPOHKOOOpa3HbIE pacIIMpeHus ObIBAIOT
pas3nu4HbIX pa3mepoB. Tonbko B Kuzenocko-SMBHHCKOM KapCTOBOM paiioHe UX
HE MEHee Tpex MHECATKOB. BOpPOHKHM BOCXOIAIIMX KapCTOBBIX HCTOYHHKOB
nmeroted 1 B Kumeprcko-CykcyHCKoM KapcToBOM paifoHe. OIHY U3 HHUX aBTOP
onucan Ha gHe o3epa Kucnoe B cenenun Ycrp-Kurepts.

Kak BHIHO U3 CKa3aHHOT'0, BOPOHKH JIOBOJIBHO Pa3HOOOPa3HbI HE TOJIBKO 110
BHEIIHEMY BHIy, HO M IO IPOHMCXOXKJIEHHIO. BOJBIIMHCTBO MX — BOPOHKH
BBINIEJIAYNBAHUS (KOPPO3HOHHBIE), KOPPO3UOHHO-3PO3HOHHBIE, KOPPO3HOHHO-
MIPOBAJIbHBIE,  KOPPO3HOHHO-TIPOCAT0YHbBIE, KOPPO3UOHHO-OIIOJI3HEBBIE |
HEKOTOphle Apyrue — (GopMupyercs B BEpXHEH YacTH 30HBI BEPTHUKAIBHOTO
HUCXOJIAIIEr0 JBIDKEHHS KapCTOBBIX BOJ. 3HAUMTENBHO peXe, 3a CYeT
OOpyILIeHUs] KPOBJIM TMOJIOCTE 30HBI TOPU3OHTAIBHOTO JBIKCHHUS BOJI,
(dbopMupyOTCs IpoBaIbHbIE BOPOHKH. Hanboliee peqKuMH SBIISIOTCS BOPOHKH B
YCThSIX BOCXOJSIIMX HCTOYHHMKOB, MHUTAIOIIUXCS BOJAMHU 30HBI CHU(OHHOTO,
IIOJIPYCJIOBOTO (perke TOPU30HTAIBHOTO) IBUKEHHUS KapCTOBBIX BOJI.

[IpuBeneHHBIE NaHHBIE IOKA3bIBAIOT, YTO JaleKO HE BCE KapCTOBBIE
BOPOHKH MOXXHO Ha3bIBaTh IPOBajlaMH. boipIias yacTe BOPOHOK OTHOCHTCS K
BOPOHKAM BBIII[E/IaYNBaHUS,
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KOTOpbIE MEHEE OMNacHbl g 3[JaHUi W WMH)XEHEPHBIX COOPYKEHHH, YeM
[IPOBaJIbHBIE.

[Tpu nosiBNEeHUH IPOBANIOB, KaK 3TO UMEJIO MECTO B CeJIeHUH Y cTh-Kumepts
B 1949 rony, cpeny HaceneHHs: BOZHUKAIOT CIIyXH O TOM, YTO BCE CEJICHUE MOXKET
MPOBAJIHUTHCA. JIeHCTBUTEIBHOCTh IOKa3bIBAECT, YTO KapCTOBHIC IPOBAJIBI B
HAYaJIbHOM CcTaJuu OOBIYHO MMEIOT TMomnepeyHuK He Oonee 20—30 MeTpoB. D10
CBSI3aHO C pa3MepaMu TeX IOA3EMHBIX KapCTOBBIX ITYCTOT, CBOJBI KOTOPBIX
oOpymatorcs. CiieoBaTeNbHO, €CIIU B CEJICHUH J1a)Ke U BOSHUK OJIMH KapCTOBBIN
IIPOBaJI, TO BOBCE HE 3HAYMT, YTO BCE CEJICHUE MpOBaHUTCs. B HacTosmiee BpeMs
HayKa pacriojiaraeT TOYHBIMH METOJAMHM JUIs ONpENeNICHUS — HET JIM elle B
CEeJICHUH YYaCTKOB, KOTOPBIM YrpokaeT mpoBail. Jlocturaercs 3TO Tak
Ha3bIBACMbIMHU I‘eO(i)I/ISI/IlIeCKI/IMI/I METOoAaMH — TIYTEM TMPOMYCKaHUA YCpE3
MOPOABI AIEKTPHUYECKOTO TOKA.

PaCCMOTpeHI/IC Pa3BUTHA PA3JIMYHBIX TUIIOB KAPCTOBBIX BOPOHOK MMO3BOJIACT
cllenaTh W JOpYrol BaXKHbIM BbIBOA. VcXoAs W3 MpeanonoKeHUs, 4TO BCe
KapCTOBBIE BOPOHKHM OOpa3yloTCs IyTeM MPOBAJOB, OOBIYHO CHUMTAIOT
KOHYCO00Opa3Hble BOPOHKH 0OoJjiee MOJIOJIBIMH, a OironneoOpasHele — Hanbosee
JIpEeBHUMH. JTO, B OOLIEM, BEPHO Ul INPOBAJIBHBIX BOPOHOK. OaHAKO st
HEKOTOPBIX BOPOHOK BhIIIICJIAYNBAHNA, B YHYaCTHOCTH
KOPPO3UOHHO-NIPOCAI0UHbIX, OdrofneoOpasHas ¢opma Moxer ObITh B
HadanbHOM cTamuu. CrefoBaTeibHO, 1O BHENIHEMY BHJY HENb3S CYIUTh O
BO3pacTe KapCTOBBIX BOPOHOK. [Iyisi TOro 4YToOBI y3HATH HCTHHHYIO (opMmy,
MPOMCXOXKAEHHE U BO3PACT KapCTOBBIX BOPOHOK, HEOOXOAMMO MpOOYpHUTh
CKBA>XHHBI.

KapCTOBbIe KOTJIOBUHBI

3aMKHYTbIE KapCTOBBIE IMOHIMKEHHS, 4aCTO CJIOKHOIH (OpPMBI, Ha3bIBAIOT
KapcToBbIMH ~ KoTioBUMHamu. [lonepeunnk wux Ooxee 100-200 wmerpos.
OO0pazyroTcsi OHM 3a CYET POCTa OTJIENbHBIX KAPCTOBBIX BOPOHOK M Yalle MyTeM
CIIUSIHUSI HECKOJIbKHUX.

Y Hac B 10xHOH yacTu KuzenoBcko-SIHBUHCKOTO KapCTOBOTO pailOHa TaKue
KOTJIOBHHBI MetoTcs B AoiuHax Cunoro Jlora, Cyxoro Jlora, Jlagetinoro Jlora
n Heipka. OHM OBaJbHON WM HENpaBWIFHOW (OPMBI, NMpHYEM IHHA HX
nocturaet 270 metpos npu mmpuse 70 1 rmy6onae 30 MeTpoB.

26



CKJIOHBI KOTJIOBUH KpPYyThIE, HEPEAKO OOPBIBUCTHIE, TPOPE3aHHBIC JIOKOWHAMH,
Ha JTHE KOTOPBIX HAOJIONAIOTCS Pycia BPEMEHHBIX MJIM MOCTOSHHBIX IIOTOKOB.
HexkoTopble KOTIOBUHBI OTKPHITHI B CTOPOHY BEPXOBBEB PEKH, TEPSIOLICHCS B
Heil. YacTo B KOTJIOBMHaX HaOJIONAETCS HECKOJIBKO JICHCTBYIOIIMX IIOHOP.
HebGonbuive, CIJIOYKHBIE KOTJIOBUHEI MOXHO BCTPETHUTH B
[Nonasuuncko-1lanamrHMHOKOM KapcTOBOM paioHe. 3/ech OmnMcaHbl U Oojee
KpYIHbIE KapCcTOBbIE MOHMKeHH. Tak, y nmocesnka MyTHast fonnHa peku MyTHOH
pacummpsercs 10 OIHOrO KHioMmerpa. Jro, mo MHeHuio A. B. BuiBkona,
KapcToBas KOTJIOBMHA YalieoO0pa3Hoil (JOpMBI ¢ KPYTHIMH CKJIOHAMH, BBICOTOIO
1o 100 meTpoB, KOTOpas ceivac mpope3aHa peyHon JOJHMHOH.

B KcenogponToBcko-HeipoGckom kapcToBOM paifoHe M3BECTHBI KOTIOBUHEI
OBaJIbHOW, pEeXe HEeNpaBWIbHOW (DOPMBI, TONEPEYHUK KOTOPBIX JOCTHraeT
onHoro kmiaoMerpa. B Kumeprcko-CykcyHCKOM KapcTOBOM paiioHEe HMeeTcs
BCKpPbITasA U BKJIIOYCHHAA B HACTOSAIICC BPEMSA B JOJIMHY PEKU ChIIBBI KapcToBast
KOTJIOBHHA y JepeBHHM Huskoe, Ha JHE KOTOPOH €CTh HECKOJBKO BOCXOJSIIUX
KapCTOBbIX HCTOYHHUKOB, JAarOIIMX HadaJlo PEKE KnmepTKe. JKusomnucHas
KOTJIOBHHA C momepeyHukoM a0 0,5 kumomerpa u riyouHow a0 100 merpos
pacrosio’keHa B paiioHe AepeBHH Ma3yeBKH.

B cpennem teuenun pexu HMpenu, B palione cena IlaBimoBo, B rumcax
KOTJIOBHMHA JUTHHOIO 0K0J10 200 METpOB 00pa30Baiach OT CIUSHUS O0Jiee ecsITKa
KapCTOBBIX BOPOHOK TiyOonHO0 10—15 MeTpoB. [lepeMbruky Mexy BOpOHKaMHU
enBa 3aMeTHBI. [[pyras Oojee KpymHas KOTJIOBHHA HAXOIUTCA B HIKHEM
teueHnu Mpern. Ona oanmpHON Gopmsbl, 1uuHOH 350 n mmpunoit 200 MeTpoB
pu riryouHe 10 20 MeTpoB. B 105KHO 9acTH KOTIOBUHBI IMEeTCs JameoOpas3Has
3a00JI0YeHHas] BOPOHKA AMameTpoM 10 70 METpOB M NONEPEYHMKOM BOJIHOMN
noBepxHocTu 0 20 metpoB. s TymymGacoBcko-THCOBCKOTO KapCTOBOTO
pariona M. B. KpyrmoB  ykaseiBaer  [lmoTHMKOBCKO-COCHOBCKYIO |
OcCHHIIEBCKYIO 3a00I049E€HHBIE KOTJIOBHHBI, IIONEPEYHUK KOTOPHIX JOCTUTaeT 5—7
KHJIOMETPOB.

Ml YKasajiin TOJBKO HEKOTOPBIC M3 KApPCTOBBLIX KOTJIOBUH, UMCIOIUXCSA B
ITepmckoit obmacTu. BOJBIIMHCTBO M3 HHX, 32 WCKIIOYeHHeM KmuzenoBckoro
palioHa, HaXOAUTCA B palloOHax Kapcra THIICOB M aHruapuToB. YacTb U3 HUX,
ocobenHo B Tymymb6acoBcko-THCOBCKOM palioHe, IO CBOUM
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pa3mepaM IpHOIIIKaeTcst K Hanbouee KPYIMHBIM KapCTOBBIM (popMaM — MOJBSM.
Bue Ilepmckoit obmactu KapcTOBbIe KOTJIOBHUHBI MMEIOTCS B KpbIMckux
ropax u Ha KaBkase.

Ioaba

[Moaps — 370 OOIIMPHBIE MTPONOIATrOBATHIE 3aMKHYTHIE BIIAJIUHBI KapCTOBBIX
obmnacteii, oOjajarolne POBHBIM JHOM W KPYTHIMH, HHOT/IA COBEPLICHHO
OTBECHBIMH CTEHKaMH. BcTpe4aroTcsi OHM TJIaBHBIM 00pa3oM B TOPHBIX
o0nacTsx, rae IJIacThl HM3BECTHSKOB 3aJIEral0T CO 3HAYMTENILHBIMH yTIIAMH
HakJsioHa. [To ¢hopme 1oubsi OBIBAIOT OKPYTJIbIE, OBAJIbHBIC, CUIIBHO BBHITSHYTHIE B
JUIMHY, HENpaBWIbHO JomacTHble. [locmepaHne MNpoM3OIIIM OT  CIMSHHUA
HECKOJIbKUX MEHBIIUX MOoJbeB. JIJInHA OJBEB HE MeHee YyeM B 2—3 pasa 0oJibIiie
mupuHbl. Pa3mepsl mnonkeB camble pasHele — oT 2—-3 no 400 KBagpaTHBIX
KHJIOMETPOB.

OTnuunTensHON 0COOEHHOCTBIO TOJIBEB SBIAETCS TO, YTO OHU OpPOIIAOTCA
KapCTOBBIMU HCTOYHUKaMH, KOTOPBIE, IPOUIS HEKOTOPOE PACCTOSHHE IO JHY,
OOBIYHO HCYE3aI0T B MOHOpaxX. POBHOE JHO MOJBEB MOKPHITO OTIIOKECHUSIMHU,
NIPUHECEHHBIMU PEKaMU M PYYbsIMH, a TAKKe KPacHO3eMOM, KOTOPBIH OCTacs
KaK HepacTBOPUMBI B BOJIE OCTATOK IIOCJIC BhIIIeIaulBaHuUsI U3BECTHAKOB. Han
POBHBIM JHOM IOJIb€B BO3BBILIAIOTCS XOJMBI M3 WU3BECTHSIKOB MJIM KapCTOBBIE
OCTaHIIbI (pnc 9)

N T T
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Puc. 9. Kapcrosoe nonse Jluka B FOrocnasuu. Bunne! Xymel — kapcToBble ocTaHipbl. Ha 3amnem

IUTaHe CTEHKH noubs (1o U. 1puitay).

OO6pa3yroTcss TMOibsl  pa3sNuIHbIMU  TyTsMH. OJHU TPEACTABISAIOT COOOMH
pe3ynbTaT TpoBaia CBOJA TYHHEJIEH IMOJ3EMHBIX KapCTOBBIX PEK, IPYyrue
BO3HHKIIN IYTEM CIIHSIHHSI COCETHUX KapCTOBBIX KOTJIOBUH M BOPOHOK. MHOTHE
OompIme

28



MOJIbSI €CTh CJEJCTBUE OIyCKAHUsI YYacTKOB 3€MHOHM KOpBI IO pa3jioMaM M
MOCJIEAYIONIEro BhIIIENauuBaHus. HakoHel, HMMeErOTCs W Takue, KOTOpbIE
00pazoBaJMCh B pe3yJbTaTe BBIHOCA B MOHOPHI HEKAPCTYIOMIUXCS MOPOJ,
3aJIeTaloIIUX CPeIU KapCTYIOMIMXCSL.

B CCCP neGonbmue nomnbst umetotcs B Kpeimy — Baiinapckas noiauHa u
Bemrexre. HekoTopeie oTHOCAT K HUM | 11loapckyio KOTIOBUHY B 3aKaBKasbe.
3a pyOexxoM moibs n3BecTHB B FOrociaBuu, Ha ocTpoBax AJPHATHYECKOTO U
Honwmiickoro Mopeii, Ha AlIEHHHHCKOM IOJIYOCTPOBE U B PsiJie IPYTUX PaiiOHOB.
KapcroBbie ocTaHIbl

B kapcToBBIX 00NacTsAX HApsy C yriIyOJICHHSMH Pa3iIMYHbIX pa3MepOB OT
TIOHOP ¥ BOPOHOK JI0 KOTJIOBHMH U TIOJIbEB MMEIOTCS M BBINYKIJIbIE 00pa3oBaHusl.
DTO HEe TONBKO KapCTOBBIE IPEOCHIKM M Apyrue (OpMbI MEXIY KappOBBIMHU
yFHy6HCHI/I§IMI/I, HO U PA3JINYHBIC BBICTYIIbI, XOJMBI. 3}160]) paccMOTpUM TOJIBLKO
BBIITYKJIbIE (POPMBI, KOTOpBIE 00pa3yloT CBOEOOpasHbli pesibed) Ha HEKOTOPBIX
ydJacTKax KapcTOBBIX 00aacTeil. boublei 4acThlo Takue OcTaHIbl 00pa3yoTcs B
06J'IaCT$[X C TCIUIBIM BJIQ’)KHBIM KJIIMMAaTOM.

HX MOXHO BCTPETUTh U B T€X paliOHAX, I'I€ B HACTOSILEE BPEMs yXKE HE
BbINagaeT 00JIbIIOe KOJUYECTBO OCAAKOB. B TakuX cilydasix OHU COXPaHMINCH OT
OoJiee BIIa)KHOTO TPETUYHOTO BPEMEHH.

KapCTOBI)IC OCTaHIbl HUMCIOTCA B IIOJIbAX M KOTJIOBHHAX, HAIIpUMED,
Kprimy B baiinapckoit nonune, B bemrekue, Ha KaBka3ze B paifone o3epa Opuo u
B Jleuxyme, Ha nmpaBoOepexbe pexu PruoHa.

B HekoTOpHIX paifoHaX KapCTOBBIE OCTaHIBI COCTAaBISIOT OCHOBHYIO
0COOCHHOCTH pelbeda.

Oco6eHHO MHPOKO pa3BUT penbed KapcTOBBIX X0aMoB B Kurae (puc. 10). B
Boctounoit FOHRHaHM 3TO Tak Ha3bIBaEMbIE

Puc. 10. KapcTtoBble oCTaHIIbI B I0)KHON 4acTH HpOBI/IHIlI/II/I I'yancu,
B Kurae, (o I'. Buccmany).
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KaMCHHBIC Jieca, B BEPXHEM TCUCHHH peKH XYHIIYHXD — HUTHHAPUYCCKHE
KaMeHHble OalllHy, Ha TpaHule ¢ BeeTHaMOM — OalrHeoOpasHble TOPBI BEICOTOM
200-300 metpoB, Bocrounee Somransi, B OacceliHe pek ['yiuzsH n XouzsH, —
GarHeoOpa3HbIe XO0JIMBI CO CPE3aHHBIMH BepLIMHAMHU o0miei Beicotor 60—-150
METPOB H T. 1.

XoJMBI B BHZAE CaxapHBIX TOJIOB H3JaBHA HM300pa)kajuch B KUTAHCKOM
KJIACCUYECKOU KUBOIIUCH.

I'maBa BTOpas
HEIEPBI U TIPUPOJHBIE MOCTBI

B kapcToBBIX 005acTsAX, KPOME MMOBEPXHOCTHBIX ()OPM, UMEIOTCS IELEpHl,
KaBepHbl W Jpyrue MHOTOYMCIEHHBIE IMoJ3eMHBIe mojocTH. HamnbGonee
PacIpOCTPAaHEHbl U U3YYEHBI U3 HUX IEIIEPBL.

INEIIEPBI

[Memepsl OBIBAIOT CAMOTO PA3IMYHOrO MPOUCXOXKAEHHS. OHU MOTYT OBITH
BBIIYTHl BETPOM B CKalle, 00pa30BaTbCsl B Pe3yibTaTe NCATEILHOCTU O3EPHOM,
MOPCKOI MJIM PEYHOH BOJBI, OBITH BBIPBITHI )KUBOTHBIMU. [lo/13eMHbIE TOpHBIE
BBIPAOOTKH, OCOOCHHO 3a0pOIICHHBIE, ABISIOTCA MCKYCCTBEHHBIMHU MeENepaMHu.
[Nemepsl UMEIOTCS M B JlaBax, Ilie 9TO — IIOJIOCTH OOJIBIIMX ITy3bIped WM
BBITEKIIHX 110 TPEIIMHAM JIABOBBIX TOTOKOB. I10TOKM BOJBI IO I'PEHIIAHICKUMH,
AHTApKTHUYECKUMH, TOPHBIMHU JIETHUKAMH TaKXKe CO3Aal0T MeIepsl Bo Jbay. Bee
9TU U APYTHE NeEIephl U3ydaeT HayKa — CIIEJIC0JI0TUsl, WU NeIePOBEICHUE.

B orToif rmaBe paccMOTpPUM KapCcTOBBIE IeHIephl, 0Opa3oBaHHBIE
NeSITeIbHOCTBIO TMOJ3E€MHBIX BOJA B HW3BECTHAKAX, JOJOMHUTAaX, MpaMmopax H
JpYrux KapOOHATHBIX MOPOJAX, B TUIICAX U aHTUAPHUTAX U PA3IMYHBIX COJISX.

Ilemepsr QopmMupyroTcs B 30HaX BEPTHKAIBHOTO  HUCXOJSAIIETO,
TOPU30HTAJBHOTO W CH(GOHHOIO [BIKEHMS KapCTOBBIX BOJ. B 30He
BEPTUKAJIBHOTO HHUCXOJSINETr0 IBIDKEHHS KapCTOBBIE KOJOIBI MM IIaXTHl C
pacIIMpeHNsIMA B BHJIE TPOTOB HA3BIBAIOT BEPTHKAJIBHBIMH MemepaMu. OHHU
MaJio 4eM OTIIMYAIOTCS OT PACCMOTPEHHBIX YK€ KapCTOBBIX KOJIOJAIEB U IIAXT U
IIO3TOMY Ha HHUX He OyAeM OCTaHaBIMBATHCSA. PaccMOTpuM Iemepsl 30HBI
TOPHU30HTAIFHOTO IBHKCHUS

30



KapCcTOBBIX BOJA W TepexomHod 30HbL. OOpa3yloTcsi OHM B pe3yjbrare
pacTBOPAIOLIEH, pa3MbIBAIONIEH U BBIHOCSINEH NEITEIbHOCTH KapCTOBBIX BOJ,
IIPY 3HAYHUTEIBHOM POJIH MOJ3EMHBIX 00BAJIOB.

Bopa, HaxopdmasAca B 30He TOPU3OHTAILHOTO JIBUXKEHUS, IIepeMelasch 110
TpelHaM B KapCTYIOIIMXCS MOpOoJaX, paclIupseT WX pPACTBOPCHHEM WU
pa3mbiBaHueM. [locTeneHHO BMECTO TpEUMH OOpasyloTcs ILNENH pa3iIudHON
mupuHbl. [lo Mepe yBennueHHs HIMPUHBI TPEUIMH, Bce Ooublee M Oobliee
KOJIMYECTBO KAapCTOBBIX BOJ yCTpeMiseTcss B HHMX. Tak Kak KapcTyrouiuecs
TOpHbIE IMOPOABI HEOAHOPOJAHBI, TO Ha Pa3HBIX YyYacTKax INENH pacTyT ¢
HeoAMHaKoBoW ObicTpoTol. Hanbomnpumii poct HabIr0AaeTCsl TaM, I7ie HIMEIOTCS
caMbl€ YUCThIE Pa3HOCTH U3BECTHIKOB, TUIICOB U IPYTUX KapCTYIOIUXCA IOPOJ.
Hanuune HCPACTBOPUMOTI'O OCTAaTKa B BUJC YaCTHUI] I'TMHBI U TIECUNHOK 3aMCIJIACT
KapCTOBaHMUE.

B Oonee mmpokux miensx BoAa BCTpeYaeT HaMMEHbIIEE COIPOTUBIICHHE B
BUJIC TPEHHS O CTEHKH. J[BHIKEHHE 3]IeCh MPOUCXOAUT OBICTpee, U Bce OOoJbIINe
MacChbl BOJbI YCTPEMJIIAKOTCA B HUX H3 TPCHIMH MCHBIIUX pPasMEpPOB. Tak
IIOCTEIICHHO HEKOTOPBIE CHCTEMBI COOOINAIOMIMXCA TPEIIWH, HaIlpaBieHUE
KOTOPBIX COBMAJaeT C HaNpaBICHHEM IIOA3EMHOTO CTOKa KapCTOBBIX BOJ,
Pa3BUBAIOTCS OBICTPEE U CTATUBAIOT BCE OOJIbIIICE KOJMYSCTBO BOIbI. Bo3HMKAET
BUXPEBOC JBWIKCHHUC KapCTOBBIX BOJ, U TPCIIUHBI IIYTEM pacCIIUpCHUA
MIPEeBpaIalOTCs B KaHAJIBI Pa3IMYHOTO MONEPEYHOTO CEUCHHUS.

Bravane MOTOK KapCTOBBIX BOJ 3aHHMAaeT BCE IONEPEYHOE CEUCHUE

kaHanoB. [locrenenHo, Mo Mepe UX POCTa, Ha OTAETHHBIX YIaCTKaX, a 3aTeM U Ha
OoJIbILIeH YaCTH MPOTSHKEHMUS, KAPCTOBBIX BOJ| YK€ HEI0CTATOYHO, YTOOBI 3aHATh
BCE [IONIEpEYHOE cedyeHue. B BepxHed dYacTu ocCTaercs NpPOCTPaHCTBO,
HE3aMoJIHEHHOE BOJIOW. 3/1eCh HAXOJIUTCS BO3AYyX. DTO HAOIIOAAeTCs B 3UMHEE
BpeMsI 1 JIETOM, KOT/1a KapCTOBBIX BOJ Maslo. B BeceHHEe BpeMsi, JIETOM U OCEHBIO
BO BpeMs JIOKAel KaHaJl BHOBb IIOJTHOCTBIO 3aIIOJHIETCS BOJOM.
Crekaromasi o KaHaJly BOJa IOINANaeT J1O0 B MOJAPYCIOBbIe (IIOI0JIMHHBIE)
ITyCTOTHI, T00 B OTJIOKEHHS B pycie peku. Koraa paiioH, rie HaXoIaTCs Takue
TOJA3EMHBIC KapCTOBBLIC KaHallbl, 3a CUCT JABHMKCHUA 3eMHON KOpbl HAYHET
MOJIHAMATBCSI, peka OyaeT Bce IiyOjke Bpe3aTbCs B CBOE JIHO M BCKPOET
KapCTOBBIN KaHal. Tekymmue 1mo Hemy BOJBI HOTyYaT (BBIXO/ HA JTHE PEKH FUIH 110
ee Oepery.
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ITosiBuTCs KapcToBBIN MCTOUHUK. [log3eMHas peka, KoTopas TeueT MO KaHaly,
NpUHOCUT OonbliMe Macchl Boapl. VX Kynma Oomblie, 4eM B pOJHHKE,
BBITEKAIOIIEM M3 TIECKOB WM IECUAHHKOB. Takue KapCTOBbIE HCTOYHHKH,
JIalolIe BOABI B OJHY CEKYH]Iy HE JIUTPBI, @ KyOU4ecKue MEeTphl, Ha3bIBAIOTCS
UCTIOTMHOBBIMH.

ITon3eMHBII KaHANI HE BCe BpeMsl 3aHST U CIOJIHM HOBBIM UCTOUYHUKOM. Eciu
MOJHATHE KapCTOBOrO pailioHa NMPOJOJDKAETCS, TO BBIXOJA €ro CTAaHOBUTCS BCE
BBIIIC HAJ YPOBHEM BOJbl B peKe, B JOIHMHE KOTOpOil oH BhITeKkaeT. IloTok
KapCTOBBIX BOJ] pa3MbIBaeT JHO MOI3EMHOT0 KaHana. Kpome Toro, Bce Gosnbliiee
n OoJbllee KOJMYECTBO BOJBI HAYMHACT YXOAUTH IO TPEIIMHAM BrIIyOb, Ine
MIOCTETICHHO Ha 00Jiee HU3KOM yPOBHE TPELIMHBI IIPEBPAIIAIOTCS B IIENH, a 3aTeM
u B kaHan. OOpasyercsi BHavase Ieliepa ¢ peKoi, 3aTeM Memepa ¢ 03epamu, u,
HaKOHeIl, Cyxas MeIepa, Iie TOJIBKO Iocie J0XJIeH B HEKOTOPBIX MecTax Co
CBOJIOB KaInaeT BOJA.

Kanan, mo xoTopoMmy ABMrajcs MOA3EMHBIM MOTOK, HAa Pa3HbIX y4acTKax
HMeeT pazIHYHyl0 IIHPUHY W BBICOTY. B MecTax mepecedeHus ero
BEPTUKAJIBHBIMM TPELIMHAMHU HIM KaHaJaMHM OH LIMpe M BbIme. PocT kxaHama
IIPOUCXOIUT HE TONBKO 32 CUET BBILIETAUNBAHHS U Pa3MBIBAaHUS CTEHOK, TOTOJIKA
U T0JIa KaHajia, HO U IyTeM o0BasioB cBo0B. KaHan npuMepHoO 01HO00pa3HOTro
MIOTIEPEYHOI0 CEYEHHUS MpEeBpallacTcs B 4YepelOBaHHE YYAaCTKOB Y3KHX WM
IIPOXO/IOB U IMIUPOKUX U T'POTOB.

I'poThl nHOTHA Ha3bIBalOTCA 3ajJaMH. Pa3Mepsl IPOXOJ0B U IPOTOB Camble
pa3ziu4Hble. B OOHM TPOXOIBl YENOBEKY HENb3st NpPoOpaThCs, B APYyTHE
MIPOHHUKAIOT TIOJI3KOM, B TPETBHX YK€ MOXHO HpPONTH corHyBHIMCh. EcTh
MPOXOIbI, TJI€ MOXHO XOIHUTh CBOOOIHO, HE HAKJOHSS TOJOBHL. bbIBatoT
HeOoJslpIIMe TPOTHI Pa3MepoM JBa Ha Tpu U Oonee MeTpoB. B KyHrypckoi
nensHoM nemepe rpot «CMmensix» uMmeeT AuHy 60 u mupuny 17-23 Metpa npu
IUTOINAAH OKOJIO THICAYH KBaIpaTHBIX MeTpoB. B 3a03epHoit yacTu 3T0M nenieps
rpot «['eorpador» obmieit amuHOM 155 u mmpuHoit ot 13 10 32 MeTpoB MMeeT
Ioniaah, 0oJsiee Tpex ThICSY KBaIpaTHBIX MeTpoB. OUH U3 Hanbosee KPYIHbIX
rpotoB Haxoautcs B KapncOaackoit memepe B CIIA. muua ero 1220,
MakcuMaisHas mupuHa 190 MeTpoB, a HanboIee BBICOKAst TOUKA MOTOJIKA BEIIIE
mosia Ha 91 metp.

[emepsr Bechma pa3zHooOpa3Hbl. Ilo Geperam pek M B CTEHKax OBparoB
BCTPEYAIOTCS HEOOTBINNE YTIYOICHHS
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B ABa-TpU METpa, KOTOPLIC HA3BIBAKOT HUIIAMU. BriBaroT MNEmephl, COCTOAINC
BCEro u3 OJAHOIro rpora. OOBLIYHO OHHM UMEIOT IIHUPOKO OTKpLITLIﬁ BXOJ U 4Y€pe3
HECKOJIbKO MCTPOB 3aKaHYMUBAIOTCSA HeHOCTyHHOﬁ mCJIbI0 HJIN HCCKOJIBKMMH
TpCUIMHAMMU. Ectb nemepebl ¢ ABYyMs BXOJaMH, 4aCTO HaXOOAIIMMHCA Ha ABYX
MPOTUBOIIOJIOKHBIX KOHIIAX. X 00BIYHO HA3BLIBAIOT IPOXOJHBIMHU. He60J’ILIHI/Ie,
CJICTIO OKaHYMBAIOIIUECAd MNEUIEPbl, COCTOAIIUC N3 OJAHOI'0 HIIU HEOOJIBIIIOrO
4ucia rpoToB, HUMCHYIOT MeHIKOOGpa?)HLIMI/I. Hemepm,
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Puc. 11. Ilnan KyHrypckoii neasHoO# memeps!.
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COCTOSIIIUE U3 KOPUAOPA C HECKOJIBKMMH HEOOJBIIMMHU PACUIMPEHUSIMU B BUJIE
IPOTOB, HAa3bIBAIOT KOPUAOPaMHU. DBBIBAaIOT memepsl, IUIAH KOTOPBIX HMEET
cnoxHbli BUA. [IpuMepom MoxkeT city>kuTh KyHrypckas nejsHas mneriepa, IpoThl
U MPOXOABI KOTOPOH BBITSHYTHI B JBYX OCHOBHBIX HampaBieHusx (puc. 11).
Bonbias gacTh ux nepneHuKkyispHa 6epery pexu CouiBsl. 1o TpeniHam 3Toro
HaMpaBJIeHUs KapCTOBBIE BOABI CTEKAIU OT BOJOPA3AENbHOTO IMPOCTPAHCTBA K
peke U paspabaThlBaM IOA3EMHBIE ITyCTOTH. BTopoe HampaBieHue, IO
KOTOPOMY pa3BHBajlach IMeEIEpa, CBSI3aHO C TPEUMHAMU IMPUMEPHO
napajulenbHeIME  peke. Haubosee pacrnpocTpaHeHBl OJHOATaXHBIE IEIIEPH,
BO3HUKIIKE U3 IIyCTOT OJJHOM 30HBI TOPU30HTAIBHOIO IBM)KEHHUS KaPCTOBBIX BO/I.
Hapsay ¢ HuMu ecTh nemepsl ABYX-TPeX U MHOTO3TaXKHBIE.

ITomuMo0 TPOXOJOB M TpPOTOB, PAa3BUTBIX B 30HE TOPHU30HTAIHHOIO
JBIDKCHUS, B Tmemiepax umerorcss U (GopMbl, 00pa3oBaBIIMECs B 30HE
BEPTUKAJIBHOTO JBMXKEHUSA KapcTOBBIX BoA. B KyHrypckoi nensHol U MHOTHX
apyrux nemepax [lepmckoit obmacTi MOXKHO HaOJIIOAATh B MOTOJIKE TPOTOB U
MIPOXOJIOB BEPTHKAJIbHBIE TpyObl ¢ momepedHukoMm ot 0,4 mo 6 merpoB. B
Kynrypckoit nensHoit mnemepe ux 31. Mwmerorcs onu B [IniamxuHCKOI,
KrnanOuienckoii, YuHckoi nensHoi, 3aupenckon, [logkamenckoi, TypaeBckoi
nemepax. M3BectHel oHuM B CrokeeBckod rmemepe B Tarapuu, Mamnoif
Kusnunnckoit Ha CeBepHoM KaBkase u gpyrux. OTo ciensle KOJOAIbI WIH, KaK
UX yalle Ha3bIBalOT, OpraHHbie TpyObl. OHM JIMOO MEPEXOAiT B JIOHOPHI Ha JHE
KapCTOBBIX BOPOHOK, JINOO COETUHSIOT 3Taxku memiep. Axagemuk . U. Jlenexun
eme B 1770 rogy B bamkupuu, B onHoit m3 KypmanaeBckux nemep Ha Oepery
peku Ayparasbl HaOJro#and ABE OpPTaHHBIX TPYOBI, yepe3 KOTOpble ObUI BHUICH
THEBHOM cBeT. Ot TpyOBl SBISUINCH LIIMHAPHYECKUMH JTOHOpaMH,
3aKaHYMBAIONIIUMICS B TIeLEpe.

HaGmonennssmu B IlepMckoii  o0macTh  yCTAHOBJIIGHO, 4YTO  Haj
OOJIBIIMHCTBOM T'OPU30OHTAIBHBIX TEIIEP MMEIOTCS IOJIsl KapCTOBBIX BOPOHOK.
Yem Oombiie memiepa, TeM OoJjbllie BOPOHOK Hajg Hei. CremoBaresbHO,
IyTEIIeCTBYS IO [emepe, Mbl BUAUM OONAacTh OBUIOTO mepexona 30HBI
BEPTUKAJIHHOTO ABWKEHHS KapCTOBBIX BOJ B 30HY TOPHU30HTAIIBHOTO JIBI)KEHUSL.
Ecimm momanm B memepy, KoTopas Cyxa, 3HAYHT 30Ha TOPHU3OHTAIBHOTO
JBIDKEHUSI KAPCTOBBIX BOJ HAXOAUTCS YKe TIyOKe.
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Iloa3zemHubIe pexku

WHorna ynaeTcs IpOHUKHYTH B
memepy, M3 KOTOpOil BBITEKaeT
notok. Ilo mom3emHoOil  peke
NPUXOIUTCS HMATH B Opox Wi
IUIBITh Ha PE3UHOBBIX HaJlyBHBIX
noakax. ITogzemHble peku, a yarie
HeOoJbIINe pYy4YbH HMEIOTCS B
Ilepmckoit obnmact B memiepax
ITammutickoi, MedkuHCKOH,
ITonomapesckoii, KimtounkoBckoit u
apyrux. B Ilammiickoil mnemepe
pydeex ¢ IECKOM U TalbKoH B pycie
B CamMOM  INUPOKOM  MecTe
nocturaer 30 CaHTHUMETPOB, IpHU
ryoune B 1-2 cantumerpa. OH
oOpaszyeT JOBOJBHO 3(PQEKTHBII
BOJIOTAJ C BBICOTOM manmeHus 12
MeTpoB. B MeukuHckoil neepe,
COCTOALIEH U3 BOCBMU I'POTOB,
nMeercs pydeek, Boja B KOTOPOM
TeyeT co ckopocthio 0,3 meTpa B
MUHYTY. B ITonomapeBckoit
Iemepe UMeeTcs peuka rryOnHOMN
0 JBYX METpPOB, TeMIleparypa
Boasl  kotopoit  +4.8°I[. B
KirounkoBckoil  memepe  pydeit
riryouHo# Beero 0,2 MeTpa Teder co
CKOPOCTBI0O 9 METpPOB B CEKyHIY,
IpU4YeM TeMIlepaTypa BOJBI €ro
+5,5° 1.

Puc. 12. Cxema pa3BUTHS NOJA3EMHBIX

PEK U 03€p.

A — memepHas peka ¢ BOAONAJOM U O3€paMH 6
MecTe NajeHus BOJbl; b — memepHas peka c
3anIpyfaMd U IDIOTHHHBIMH o3epamy; B —
MelepHbIe 03epa B YIIIyOJIeHHsX, 00Opa30BaHHBIX
Hcue3HyBIIeH nemepHoi pekoif; I' — mermepHsie
o3epa, KOTOpbIE IPOTOYHBI 332 CYET MOA3EMHBIX
BoJ; 1 — meuiepHeIe 03epa B YIITyOJICHHSX C TIIMHOM
Ha JIHE.
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IHemepHsbie 03epa

B yrnyGneHusx JHa TOPU3OHTAIBHBIX M HAKIOHHBIX Iellep WHOrIa
HaOJII0Al0TCSl CKOTUICHUST BOJBI, KOTOPbIe OOBIYHO Ha3bIBalOT o3epamu. OHHU
BCTPEYAIOTCSl M NPU HAIMYMH TEMEPHOI PeKH M B TeX CIIydasx, KOTaa MOToKa
yke HeT. [lof3eMHBI IOTOK B HAKJIOHHBIX II€lIepax, OObIYHO B palioHaxX ¢
pacuieHEHHbIM penbe)OM, YacTO WCHBITHIBAIOIIUX IIOAHSATHE, Ha IIyTH OT
HaMBBICIIEH TOYKH K OoJiee HU3KMM MOXeT 00pa30oBaTh HECKOJIBKO BOAOII0B. B
MecTax MaJieHNst BOJIBI, y MMOJIOUIBHI YCTYIAa, 00pa3yloTCs KOTIOBHHBI HEOOJBIINX
npoToyHbIx o3ep (puc. 12, A). Ilpumepom MoxeT ciryuTh peka KomOer BO
(DpaHIII/II/I, rAc€ Npu HAJIUYUU ACCATU BOAOIIAJ0B UMECTCH TOJILKO ABa 03¢€pa.

B nemepax ¢ 6oJiee mojoruM THOM MPOTOYHBIE 03epa MOTYT 00pa30BaThCs U
apyruM myteMm. OOBasbl I3BECTHSKOB KPOBIIH, MIELIEpHast IIIMHA,  HHOT'IA IIECOK
U TaJibKa CO3/IaI0T 3aIlpyIbl Ha MYTH MoA3eMHON pexu. O0pa3yloTcs INIOTHHHBIE
03epa, YHCJI0O KOTOPBIX MOXKET JIOCTUTaTh ABEHaauaTH u 6oxiee (puc. 12, b). B
Bonrapun u3BectHa [leBeramickas memepa ¢ 12 IUIOTMHHBIMH o3epaMu. Bo
Opannuu Ha moa3eMHoM peke [Tagupak umeercs 6osiee 36 IOTHH,

[Tocne TOro kKak MOA3EMHBIN MOTOK MOKHHET Mewiepy, yins BriyOb, B
HIDKEJNIe)KalMe ITyCTOTBI, BOJA, 3a/EPXKMBAIOIIAsICS B OCTAaBJICHHBIX PEKOH
3arJIMHEHHBIX YIIYOJEHUsX, MOXKET 00pa30BaTh HECKOJIBKO HEOOJBIINX 03ep
(puc. 12, B). [Togo6Hoe siBneHue Habmroaaercs B nemepe [loaneu B FOrocnapum,
IJie Ha HAaKJIOHHOM Y4acTKe uMeeTcs: 9 03ep paziIndHON (OPMBIL.

B mnemepax c¢ Oonee uaM MeHEe TOPU3OHTAIBHBIM JIHOM HETIyOOKO
3aJieraroIye KapcTOBBIE BOJIBI 3AIOTHAIOT TOHWKEHHBIE YIaCTKH 10J1a, CO3/1aBas
o3epa, UMEIoIINe Moj3eMHoe coolmenue. OHU SABISIOTCS Kak Obl OKHAMH B
MOTOKe KapcToBBIX Box (puc. 12, I'). B ato0it cranum Haxomurcs KyHrypckas
JiefsTHasI enepa, Tie M3BeCTHO 36 03ep.

HpI/I I‘J'Iy6OKOM IMOJIOKEHUU OCHOBHOI'O IMMOTOKA KapCTOBBIX BOJ IO MOJIOM
nemepsl  TOJBKO B HEOOJBLIMX YIIyOJEHUsSX, JHO KOTOPBIX CHENaoCh
BOJOHCTIPOHUIIAEMBIM  H3-3a CKOIMMBIIICHCS nemepHoﬁ TJIMHBI, COXPAHACTCSA
4acTh BOJBI, TOCTymuBINEH cBepxy. Oszepa (puc. 12, 1), oGpasoBaBmiuecs
OTI00HBIM 00pa3oM, XapakTepHbl 411 Kn3emnoBckoil meniepsl.
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Ecnu Bojia He 3azepkuBaeTcs B TeIIEpe, TO 03ep He OyaAeT.

PaccMoTpeB pa3BHTHE NEIIEPHBIX 03P, KPATKO 0XapaKTepHU3yeM HEKOTOpbIE
U3 HUX.

Kynrypckas nensiHas nemepa W3BECTHA  CBOUMH
36-KOTJIOBMHHBIMH TPOTOYHBIMH W HEMPOTOYHBIMH 03epamu. Haumbosbuiee w3
HUX B rpoTe «/{pyx0a Hapo10oB» UMeeT II01aab okoino 700 KBaJpaTHBIX METPOB
IIpu cpeHel TiyouHe 4 MeTpa, MakcuMalbHOM 5,6—-6 MeTpoB. [Ipyrue u3s domnee
3HAUUTEJBHBIX 03€p, B TaK Ha3bIBa€MOIl 3a03€pHOM YacTH, UMEIOT IUIOIAIU B
400 m 220 xBajpaTHBIX MeTpPOB, a Hambonee mmuHHOe (60 merpoB) — 350
KBaZpaTHBIX MeTpoB. OcTanbHbIE 03epa OTIMYAIOTCS MEHBLICH IJIOIAABIO, Y
HauMeHbIINX OHa 15-20 KBapaTHBIX METPOB NPH ITyOuHe okoo 0,5 MeTpa.

YpoBeHb BoJibI B 03epax npumepHo Ha 0,1-0,15 mMeTpa BbIIIe ypOBHS BOJIBI B
pexe CeuiBe, Ha Oepery koTopoil Haxoautcs memiepa. Koraa Boma B CeuiBe
yOBIBaeT, ypoBEeHb MOA3EMHBIX 03€p MOHMKAETCs U Ha000poT. Tak Kak penbed
JIHa TPOTOB HEPOBEH, a 03epa HerNTyOOKH, TO IIPH KOJIeOAHHUSX YPOBHS HE TOJBKO
IUIOLIa b, HO M YUCJIO MX M3MeHseTcs. Tak, B rpore «/lpyx0a HapomoB» npu
HHU3KOM CTOSIHUM BOJIbI HAOJIIOAAETCSl TP 03epa, KOTOPBIE IPH BLICOKOM YPOBHE
cnuBaroTCs B 071HO. B «O3epHOMY TpoTe MEepHOAMYSCKH HaOI0naeTes 10 12, 10
o1HO 03epo. Takum obpazom Gosbiast yacTs 03ep KyHrypckoit ieisiHoi neniepbl
MPOTOYHA ¥ Yepe3 CHCTEMY TPEIIMH coolbIaercs ¢ pexoid ChUIBOM.

Osepa, NpUypOUYCHHBIC K YIITyOJICHUSAM, BBITOJHCHHBIM MEIICPHON TIIHHOMA,
HenpoTouHsl. [TocTynaromniasi ¢ MOBEPXHOCTH MO TPEIIMHAM M OpTaHHBIM TpyOam
BOJ/Ia CKOIUTAETCS] B ATHX MOHIKEHHUAX U 00pa3yeT 03epa, ypOBEHb KOTOPHIX HE
cBsi3aH ¢ pekorr CeuiBoit. B KyHrypckoii memepe, mo JaHHBIM HCCIEA0OBaHUN
1934-1935 rosoB, ypoBeHb BOJIbI B HEIPOTOYHBIX 03epax ObUI Ha 4 MeTpa BhIIIIE,
YEM B IPOTOYHBIX.

Temmneparypa BoabI B 03epax BeCh I'oJ] TIOCTOSTHHA U KOJICOJIETCS B Ipeienax
JecaThIX noneid rpagyca. CHa coctaBisieT 4—4,5, penko nocturas 4,8 rpamgyca.
BO)II)I 03€p, IPUYPOUCHHBIX K TUIICaM U aHTHUJAPUTAM, CyJ'IL(baTHO-KaJ'H)HI/ICBBIe,
IIpUdYeM MUHEpaIN3aIHs UX JocTuraet 2,17 rpaMma Ha JIUTP.

Becbma TunuuHo mnpotoyHoe o3epo Ilamuiickod meuniepsl,
HaXO}:[S[HIeﬁCS[ B BEPXHCACBOHCKNUX NU3BCCTHAKAX JIEBOT'O
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Oepera pexu Bmxkaii. B o3epo, mimHa m mmpuHa kotoporo 8 u 5,5 merpa, a
riIyOMHa OKOJIO 2 METPOB, BIAJAET ABa Py4bsi. YPOBEHb BOABI B HEM TaKOU XKe,
Kak U B peke Bikail. Boga U3 o3epa mog3eMHBIM IMyTeM yXOJIUT B NMOAPYCIOBOH
TOTOK ATOM peKH.

IMonzemHble 03epa M3BECTHHI M B JApyrux mnemepax [lepmckoit obmactu:
JuBbeit, Bencunckoii, Po3anynoii, bonemoii Beerononosckoii, Kuzenopckoit
(rmy6unoro 2,5— 3 merpa), KynukoBckoid nensHo#i, AHIAPOHOBCKOHM JIEASHON
(mromaneto 18 kBagpaTHBIX MeTpoB M riiyomHoo 1o 1,5 wmerpa),
Knan6umenckoit, MeuknHCKOM (TUT0IIAIbI0 4 KBapaTHBIX MeTpa, TyounHoi 0,5
MeTpa H Iomanslo 8—10 KBaxpaTHBIX METpOB, TiIyOumHOH mo 1,5 metpa),
Typaesckoii, Bypuesckoif u CtenaHOBCKOH.

KoTnoBuHHBIMU O3epaMM XapakTepusyeTcd JleBHYbs IHmeliepa u3
rpynnsl CrokeeBckux mnemiep B Tarapuu. HanOonpliee 13 HUX UMeET ILIOMIAb
okosno 1000 xBaapaTHbIx MeTpoB. JlynmHa Bomoema jgocturaer 90 metpos, a
cpennsii mmpuHa — 10-12 merpoB, npu cpeaneil rinyouHe 1-2 merpa. B
KapCTOBBIX BOPOHKAax ITyOMHA 03epa JOXOIHUT N0 Tpex MeTpoB. TemmepaTypa
BOJIBI B 03epe Bech rof 6,8 rpaayca. Bropoe 03epo minHOW0 25 U MIHPHHOI 6—8
MeTpoB. Kak u mepBoe, OHO MPUYpPOUYEHO K THIICOBOI Mayke B BEpXHEW yacTu
Ka3aHCKOTO Apyca MEePMCKOM CHCTEMBI.

KoTnoBuHHOE 03€epo ¢ MONepeuHNKOM 2,5 MeTpa B U3BECTHIKAX U3BECTHO B
nemepe no pexe Yapeimy Ha Astae. B Yccypuiickom kpae, B memepe
ApceHbeBa, TPOTSKEHHE KOTOpoi okojo 500 MeTpoB, B OJHOM M3 XOIOB
HIDKHEro 3Taka oOHapy)keHO HeriyOokoe ozepo. O3epa XapakTepHbl M ISt
nemep A6xa3um.

W3 3apy0exHBIX OCTaHOBMMCA Ha IUIOTHHHBIX o3epax JleBerarickoit
nemeps! B bonrapun. 3a mepBeIM 03epoM BBIIIIE BOAOMAAa BBHICOTON 4 MeTpa U
ummpuHoil 10 MeTpoB, OOYCIOBICHHOTO 3ampyaoil, HaXOMHUTCS BTOPOE 03€po,
mumHON B 130 MeTpoB M mmpuHOH 10 8 MeTpoB. OHO NMPHUMBIKAET KO BTOPOIt
3anpyzne, 3a KOTOpOW HIET TpeThe 03epo. 3a MaJeHbKOH 3ampyaoil JIexuT
4eTBEepPTOEe 03ep0, OKaHUMBarolieecs y mopora (3ampynsl) Jlerosus. Bcero B
memepe 11 o3ep pa3aMyHON BETWMUYMHBI M IIECTh 3HAYUTENBHBIX ITOPOTOB.
I'mybuna o3ep ot 4 10 9 MeTpOB, a BHICOTA MIOPOT'OB HaJl IOBEPXHOCTHIO BOJBI B
HIKenexameM o3epe oT 0,6 mo 7 metpoB. Iloporu cocTosT W3 OOJIOMKOB,
MIPUHECEHHBIX BOAOH, M BOJOHETIPOHUIIAEMOTO TIECYaHO-TIIMHUCTOT0 MaTepraa.
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Enaro,uapﬂ OTOMY BOJia M3 O3€p BBITCKACT IIYTCM IMECPCIIMBAHUA YCPC3 Kpaﬁ
BpeMeHaMI/I oA HamopoM BOABI INUIOTHHBI pa3pymaroTcsa, a 3aTéM BHOBb
BO3HHUKAIOT. HOpOl" JIeroBus COCTOUT LICJTUKOM M3 U3BECTHSIKA.

IMoxzemubIe 03€pa KapCTOBbIX IIAXT

O3epa MOXHO BCTPETHUTH HE TOJBKO B TOPU3OHTAIBHBIX M HAKJIOHHBIX
Terepax, HoO U B BEPTUKAIBHBIX MelIepax, Kojoauax u maxrax. OHU ObIBalOT
IByX TUHOB. OIHHM 03epa MpUypOYEHBI K 3arIMHEHHBIM YIIIyOJIICHHSM Ha JHE
BEPTUKAJIbHBIX KapCTOBBIX IycTOT. Boma mocrymaer B HHX cBepxy. B mpyrux
ClIy4asiX 5TO BBIXOJ HOA3EMHBIX KapCTOBBIX BOJ, BCKPBITHIH BEPTHKaJIbHBIMHU
IMyCTOTaMH. LIepe3 KOJIOALBI U MAXThl MPOUCXOAUT MNHUTAHUEC KapCTOBBLIX BOI.
Z[aHHI)IX 00 3THX 03€pax MaJjlo U, MO-BUANMMOMY, OHU BCTPEUAIOTCA 3HAYUTCIILHO
pexe.

B Ilepmckoii obmactu Ha nHe bpexoBckoro nposaia B CyKCYHCKOM paiioHe
Ha rryouHe 45 MeTpoB B 1954 romy ObUTO Ba HEOONBIINX O3€pKa, pa3MepaMu
3x1,5 metpa ¢ riayouHoii 1,8 merpa u 2x2 MeTpa npu riyoune 1,2 metpa (puc. 4).

Oco0yto rpymniy NpeacTaBisiioT HOA3EMHbBIE 03€pa, MUTAIOIINECS TETUTBIMU
WiIn YrJICKUCIbIMU TOA3EMHBIMU BOJAMMH. HpI/IMepOM SABIACTCA 03€pO C
MHUHEpaIbHOM Booi B IlaTuropckom nposane. Haxopsieecs Ha AHE NpoBaia
03€pKO C CHHe-3eJeHOM Bomoi, rimybuHoro 1o 10 MeTpoB, XapakTepusyercs
HAJIMYUEM CBA3U C HSITI/IFOPCKI/IMI/I MHUHEPAJIBbHBIMHU HCTOYHHUKAMU. OTMe‘-IeHO,
YTO MOABEM YPOBHSA B O3€PKE COBHNAAACT C BPEMCHEM YBCIWYCHUA IPUTOKA
MHUHEPAJIIBHBIX UCTOYHUKOB.

OO0pamieHue U NJIEHKH NMOA3eMHbBIX 03ep

B kapcroBbIXx Temiepax B U3BECTHSIKaX M Jlake B THICE WHOTIA
Ha0JI01al0TCS 0YeHb CBOeoOpa3Hble sABICHUA. B ool n3 memep I'epmanun B
OxHOM T"aprie, npuypodYeHHOM K THIICY, B HEOOJIBIINX 03epKax ObUT OOHAPYXKEH
HaJleT KPUCTAIJIMKOB KaJbLIUTa, KOTOpBIE IUIABAIM HAa IMOBEPXHOCTH BOJIBI.
Kpucramisl HayMHAIOT MOSIBISTHCS, KOTJa BOJA BCIEICTBHE HCIAPEHHUS
CTaHOBUTCS HACBIIIEHHOW KapOOHATOM KalbllMs, a IUIABAIOT OHM Onaromaps
MOBEPXHOCTHOMY HATSDKEHHUIO BOJBI.
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Ecnu ucnapeHue npojoipKaeTcs, TO MOJydaeTcss H3BECTKOBas IUICHKA,
KOTOpasi 4Yallle BCEero JaeT KaJbLIUTOBOE OOpamileHHEe O3epHBIX BaHHOUYEK. B
CCCP ona ycranosneHa B ['ymckoii netepe u neuiepe Adnackupa. B CnoBakuu
BecbMa pazHooOpa3Hoe oOpamiieHHe IeNepHBIX BOAOEMOB U BBICTYIIOB Ha JHE
HabOmomaercss B JlemenoBckux memiepax B Huskux Tarpax. KampmutoBoe
oOpamiieHne U3BeCTHO U B neniepax CeBepHOW AMEpUKH.

WHorna xanpIUTOBasl IUIEHKA 3aTATHBAET BCE 03epo. Takoe BecbMa peiKkoe
sBieHue Obuto oOHapyxkeHo 4 wmronst 1948 roma HO. K. MuTioHMHBEIM U
B. M. ApmurieBbiM B Kn3enoBckoit niemepe B HeOOIBIIOM 03€PKE, pa3MepoM 5
Ha 2,5 MeTpa u nIyOuHOH 0T 15 caHTHMETpOB 10 moaymerpa. O3epko, Moa00HO
Ty Ha JIy)Ke NPHU 3aMOpO3Kax, OBbUIO IMOKPBHITO KEJITOBATOM IUICHKOH, MoJ
KOTOpOM OKa3anach IIyCTOTa, a €llle HWKe — BoAa. XUMHUYECKUI aHaIu3 MoKa3al,
YTO B BOAEC OYCHb MHOI'O M3BECTHU, a IJICHKA MPEACTABIIACT NOYTH XUMUYCCKU
YUCTBIN KaJIbLIUT. HO[[ MHUKPOCKOIIOM YJaJIOCh YCTAaHOBHUTH, 4YTO IIJICHKA
oOpasoBajace B JBa ipuema. BHavase Ha BoJie I1aBaly OAMHOYHBIC KPUCTAILIIBI
KaJbLuTa. HpI/I ﬂaﬂbHeﬁU.[eM uCnapeHur BOABI BbINIAJIW HOBBIC KpPUCTAJUIbI,
KOTOPbIC CHEMCHTUPOBAJIM ICPBHUYHLIC B CIUVIOIIHYIO IUICHKY. KaHLHI/ITOBaX
IUIGHKa MpocymiecTBoBajla Heponro. [lomum mgoxkau, M BoJa CBepXy IO
TpEIIMHAM TPOCOYMIIACh B 03€PKO M pacTBOpHIIA TUIeHKY. Uepes 27 AHel TIeHKH
y’Ke He ObUIO.

B npyrux memepax Takue IUIGHKM He OOHapyXeHbl. Bo3MOXHO, 3TO
0OBsICHsIETCSI OTCYTCTBUEM HabIroeHUit 31 KPaTKOBPEMEHHOCTBIO
CyIIIECTBOBaHMS ILICHOK.

IlemepHblii ;keMuyr

OnHUM U3 JOBOJIBHO pEelKHX OOpa30BaHUM KapCTOBBIX HeELIEp SBIIAETCS
nemepubiii kemuyr. OH Ob1 oOHapyxeHn 18 aBrycra 1948 roma 1O. K.
MutionnaeiM 1 B. M. ApmumessiM Ha mony KusemoBckod memeps! B
CEMHAIIATUMETPOBOM TMPOXOJAE B TeEHIepHON TiuHEe. OTo Oenble WM
JKEJNITOBATHIE TOPOIIUHBI C MONEPEYHUKOM OT 5 J0 8 MuummMeTpoB (puc. 13).
Bonpimas gacTe MX UMeNa NPHUILIIOCHYTYIO SHIEBHIHYIO, PeXe HIapOBHIHYIO
¢dopmy. Mecrtamn TeHmIepHBIA KeMUYyr OBUT CIEMEHTHpPOBaH, 00pa3ys
«OKEMYYXKHBIA KaMeHb». Korga oHy xKeMuyXKHHY pa3pe3aly, TO 0Ka3alloCh, YTO
OHA COCTOUT M3 MOJyTOpa-IBYX JAECATKOB MATIOCEHBKUX
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[IAPUKOB, BJIOKCHHBIX OJIMH B JApYyroi. Pazpe3 ee HamoMuHaM cpe3 AepeBa ¢ ero
TOMOBBIMH CJIOSIMHU. B [IEHTpe HaXOMIach MECUYMHKA, & B HEKOTOPBIX — KPUCTAILT
kanpiuTa. Cpe3 mokasal, 4To jKeMUyKHHa o0pa3oBaiiach He cpa3sy, a MoJg00HO
JIEPEBY C €ro TOJI0OBBIMHU CIOSMH, B HECKOJIBKO TIPHEMOB.

Puc. 13. Tlemepusiit skeMuyr u3 KruzenoBckoil memiepsl.

I/I3y'-IeHI/IC NEHIEPHOro KXEMUyTra WM KaJIbIUTOBBIX IMU30JIMTOB U OOJIMTOB
MO3BOJTUJIO Y3HATh, KAK OHU BO3HUKAIOT. QOJHUTHI — 3TO U3BECTKOBBIE «HKPHHKU
J10 ABYX MUJUIUMETPOB B IMONIEPECUHUKE. HasBanue nx MMPOUCXOAUT OT I'PEUCCKUX
KOpHEH: 00H — fiiio u smToe — KaMeHb. OOJNUTHI ¢ MONEPEYHUKOM OoJiee ABYX
MUJUTUMETPOB HA3BIBAIOT MTU30JIMTAMH, OT JIATHHCKOTO CJIOBA MIM3YM — FOPOX.

Kak e 00pa3yroTcsi 3TH KaJbIIUTOBBIC OOJHUTHI U MU30IHUThI? JloKIaeBas U
Tallagd CHECroBas BO/bI, TPOCAYUBAICH BFJ'Iy6I) 10 TpC€uInHaM 4€pe€3 NU3BCCTHAKU,
HACBIIIAIOTCS W3BECThIO. [lajas HA TJAMHUCTHIA MOJ MEHIEPhl, OHH 00pa3yrT
MajeHbKoe, Heraybokoe o03epo. 3a CYeT WCIapeHdsl BOJA HACHIIIACTCSI
kapbonaroM Kambiiust. CozfaeTcss OOCTaHOBKA, TPH KOTOPOW HAYWHACTCS
00pa3oBaHUe KPUCTAILIOB KajbluTa. B Oosee rirydokoM o3epe 00pa3oBaiocs Obl
KaIBIIMTOBOE OOpamieHue. B Hermybokux o3epkax HEOOJBIINE KPUCTAIIIHKH
KAJTBIINTA, BBIIABIINE U3 [TEPECHIIIEHHOTO
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pacTBOpa, HAUMHAIOT BPAIIAaThCs MO BIMUSHUEM HOBBIX Kareib BOJBI CO CBOAA,
MIPUBOAALINX B JBIDKEHUE BOXy. V3BecTh Temeph BBINAAAET U3 pacTBOpa HE Y
Oeperos, a BOKpYT KPUCTAJUIOB KAJIbLUTA MM IECYNHOK CO JTHA, TPUBEICHHBIX B
JBIDKCHUE Kamnaromeid Bojgod. O0pasyercst mepBblid cioi oonutos. [Ipn HOBOM
NIEPECHILICHUY PACTBOPA I10Jy4aeTCsl BTOPOU CIIOH U T. A. B pa3pe3e HEKOTOPBIX
MeMEepPHBIX KEMUY>KUH HaOJI0aeTCsl YepeoBaHne OENbIX WM JKENTOBATHIX U
Oonmee TeMHBIX Kojel. TemHas oOkpacka o0OyCJIOBJIEHa OpPraHHYECKUMHU
BEILLECTBAMU, a TAKXKeE Kele30M. Ee CBA3BIBAIOT ¢ BECEHHE-JICTHUM IIEPUOLIOM,
KOIZla OpraHUYeCcKOe BELIECTBO IIOCTYIAET C BOJOM C IIOBEPXHOCTH.
Xumuueckuil aHanu3 nMu3onuToB U3 KusenoBckol memiepsl MOKas3aji, 4TO OHU
COCTOSIT B OCHOBHOM M3 KapOoHara Kaiblusi. KpoMe wu3BecTH, MMEIOTCS B
HEOOJIBIINX KOJHUYECTBAX JKeJe30, BOJA, OpraHWYeCKHe M HEKOTOpBIC ApYyrue
BEILECTBA.

[I1301UTHI U OOJUTHI MELIEp UMEIOT TaKOM K€ XMMHMUYECKUH COCTaB, Kak U
XKeMUyT U3 pakoBUH. OJTHAKO OHU HE TaK KpacuBbl. HacTosmmit skeM4yr cOCTOUT
13 MHUHepalla aparoHuTa, 00Jalaonero 0JeCKOM.

B CCCP kanpiuToBBIE MU30JUTHI HAWIEHBI TIOKa TOJILKO B KuzenaoBckoii
nemepe B [lepmckoii obiacTu. HecomMHeHHO, OHUM €CTh M B APYTHX IelIepax, B
YaCTHOCTHM B OCHOBaHMM CTaJarMHUTOB, HO IIOKAa JAaHHBIX 00 3TOM HeT. 3a
pyOeKOM MeIepHBI KEeMUYT TakkKe BCTPEedaeTCs JOBOJIBHO PEAKO.

Ha 3emHOM 11ape nemepHsIil skeMuyT u3BecTeH moka B 23-30 Toukax. Eciu
y4YeCTb, YTO YUCIIO Temiep npessimaeT 30 ThICSY, TO SICHO, YTO OH MPEACTaBIsIeT
JIOBOJIBHO peakoe 00pa3oBaHUeE.

Hemepﬂble KalleJIbHUKHU U IPYIue HATCYHbIC (l)OpM])l

3HAYUTEIBHO Yallle, YeM MMH30JMThl M OOJIMTHI, B MeEIIepax 00pa3yroTcs
KamelnbHUKA u apyrue (opmbel. Boma, mpocauuBaromiasicss B TeHiepy depes
TPELIMHY B CBOJI€, HachlllleHa u3BecThlo. [locTeneHHo U3 npocauyuBarolencs
BOJIbI 00pa3yeTcsl Karis; KpoMe TOTO, U3 BOJBI BBIJCISAETCS YITIEKUCIBIN Ta3. B
pe3ynbTare, mpek/ie YeM Karlls ynaaeT Ha IMOJI, Ha CBOJIE MEIIepPhl 0CAKIACTCS
HEOOJBIIIOE KOJIMIECTBO U3BECTH.

Kanuns 3a kamuiei mpocaunBaroTCst U3 TPELIMH U MAJ1aI0T
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BHU3 WU CTEKAIOT [0 MOTOJIKY U cTeHaM. OT KaXkJJo! TaKkoil Kary Ha MOTOJIKE U
CTeHaX IMelepsl OCTAeTCs HUYTOXKHAs 4YacThla u3BecTH. CmeraHooOpasHas
BHayaje,0Ha IPEBpPaIIaeTCs B TBOPOXKHUCTYIO Maccy, a 3aTeéM HadyMHaeTcs
KpHCTaJuIM3anus — 00pa3zyeTcss MUHepasl KajlbLUT. DTO Ta K€ U3BECTh, HO TOJIBKO
B KpUCTaJITMYECKOi1 hopme.

ITocreneHHO Ha HOTOJKE Iewiepbl oOpa3yercs Oyropok, OH pacTeT M CO
BpPEMEHEM NPEBpAINAeTCsl B MAICHBKYIO TPYOOUKy — cranakTut. 13 TpyOouku
o0pazyercs cocyibKa, KOTOpasi CTAHOBHUTCS BCe JUIMHHEE U JAIuHHee (puc. 14).
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Puc. 14. Bo3HHKHOBEHHE B IeNepax KOJOHH IMYTEM CPACTaHMsl CITyCKAIOIIMXCSl CBEPXY CTAJTaKTUTOB

U HapacTaIoIMX CHU3Y cTadarMuToB (o A. depcmany).

YacTo anMHA TakuX TPYOOK, HAIIOMHUHAIOMIMX CTEOJH, JOCTHIaeT HECKOJIBKHX
METpPOB.

WHorna kanan TpyOKH 3aKyIOpUBAeTCs BBIJICTUBILEHCS U3 BOABI H3BECTHIO.
Tornma Boja HayMHAET KaraTh M3 TOHM K€ TPEIIMHBI, HO YK€ BOJIM3M IEPBOTO
CTaJakTUTAa. Tak TOCTENEHHO BJOJNb TPEIIUHBI 00pa3yeTcst WeNbld psj
CTAJAKTUTOB. B HEKOTOpHIX Temepax HaOMomaeTcss LEeNblii J1ec TaKhX
BEPTUKAJIbHBIX HUTEH-CTEOMEH.

W3BecTh BBIZENSETCS M W3 KalUlM, yNaBIIed HA MOJ Iemepsl. 31ech
HaBCTPEUy CTAJAKTUTaM PAcTyT BBEPX W3BECTKOBBIE KOHYCHI C IPHUILTIOCHYTON
BEPLINHKOHN, WK cTaarMuThl (puc. 15).

OOpazoBaHue CTAIarMUTOB YacTO HAUYMHAETCS C TOTO, YTO IMAajaomas co
CTAJAKTUTA KaIUls BBIAAIOJIMBAET B M3BECTKOBOM IIOJIy IeEIIEphl HEOOJIBLIYIO
SIMKy. B a0l siMKe
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W3BECTh, BBHIJCISIONIAsICA M3 Kamalouleld BOJBI, MOXKET 00pa3oBaTh MNELIEPHBIN
KEMUYT.

SIMKa c memiepHbIM JKeMUYyroM (WM 0e3 HEero) MOCTENEHHO 3aIloHSAETCS
U3BECTBI0 M3 MAJalOIUX CO CTAaJaKTHTa Kamenb. 3aTeM HauMHAeTCsl POCT
CTaJIarMHTa BBEPX.

IMocreneHHO HapacTtas BBEpX U B
00Ka, CTaJIarMHUT COCTOUT KaK ObI U3
HECKOJBKUX KOJIIIAYKOB,
HACKCHHBIX OJIMH Ha JPYTOW.
Ecnmn ero paspesat, TO B
MOTEPEYHOM CEUCHUU MBI YBUIUM

KOJIbIIa, HarmoOMHHAarIIne
TOAUYHBIC KoJibLia CTBOJIOB
JICPCBLCB.

W3yyeHne crajarMMTOB M3
nemep CloBakMM MOKa3alo, YTO
OHU CO CTOSIT W3 YEPeAYIOIIUXCS
OenblX W KOPUYHEBBIX  CJIOEB.
BecHoif, meToM U OCEHBIO BOIBI
comepkar B cebe COeAMHEHHUS
Kejge3a W MapraHua, a  Takke
pa3InIHbIC OpraHn4e€CKuc
BEIIECTBA,  KOTOpbIE  IPUIAIOT
MU3BECTH KOPHUYHEBATYIO M A€
KOPUYHEBYIO OKPAcKy. 3UMOM 3THX
BEIECTB MOYTH HET, U oOpasyercst Oenblii cioi. Takum oOpa3om 3a roj Ha
CTaJlarMHUTE HapacTaeT JiBa CJOs: TeMHbIH M Oenblid. [loncunraB B cpese 4ucio
MapHbBIX CJI0EB, HETPYJHO ONpPEIEIUTh ero Bo3pact. Takue MmoJacyeTsl Janu s
cramarMuta u3 KunzenoBckoil memiepsl, umeromero 68 CaHTUMETPOB B
monepeyHnke, Bo3pacT 2500 ser. EcTh cTamarMuThl, BO3pacT KOTOPHBIX,
OTIPE/ICTICHHBIN TI0 TOJIYTOMOBBIM KoJblaM, nocturaet 600 000 mer. Bospact
rpomagHoro craimarmuta B Kapricbaackoit memepe B CeepHoil Amepuke,
nMmeromero BeicoTy 18,9 merpa m momepeunuk 4,9 metpa, omnpenensercss B 60
MUIIJIHIOHOB JIeT!

BricoTa cTaslarMuTOB M3MEHSETCS B IIUPOKUX Ipeaeax

Puc. 15. CTanakTHTBI U CTATarMUTBI U3

Kuzenosckoii nemepsl.
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— OT €1Ba 3aMCTHBIX 6yFOpKOB 1 KOHYCOB BBICOTOM B HECKOJIBKO CaHTUMETPOB 10

30 meTpoB.

BecbMma pazHooOpa3sHa u ¢opma cramarMuToB. Kamasi ¢ O0JBIIOI BBICOTHI,
YacTh BOJBI Pa30OpBI3TMBACTCS, 4 M3 U3BECTH OCTABIIEHCS BOJBI BO3HHKAIOT
TapeNbYaThie, PaCIIMPEHHbIE CTaTarMUThL. ECIiU B Teliepe CTajJarMuT 3aTOIIeH

BOJOH, TO BOKPYI HEro TOXe
HapacTaeT U3BECTKOBas Kopa.
I[lpu  xomeOGaHUM  ypPOBHA  BOJIBI

TapesibyaThle HapOCThl Ha CTaJarMHUTE
00pasyroTcst Ha pa3IMYHOIl BBICOTE.

WHorna cranarMUTBl COXPaHSIOT
JUIA Hac JaHHBIE O JAJIEKOM IPOILIOM
nemep. B Cpenneit Aszuu, B 43
kusomeTpax oT Camapkanzia, B Topax
Keipk-Tay B nemepe Aman-Kyran noa
pasOMTBIM  CTaJarMUTOM  HAlUIX
CKEJIET YeIoBeKa, kuBIIero oomnee 300
TBICSY JIET Hazad. 3/ech e Obun
HalJeHbl TPyOble KAMEHHBIE OPYIUs U
KOCTH pa3HOOOpa3HbIX JKUBOTHBIX,
CITY)KMBILIHX MMUIIEH APEBHUM JIOSIM.
Tpyn uenoBeka ObLI, HOBUANMOMY,
YyTh-YyTh 3apBIT B 3eMJIIO U 3a0pocaH
kaMHsAMHM. Bogja, kamaromas cBepxy
HaJl MECTOM MNOrpe0OeHus, MPUHOCUIIA
u3BecTh. Koctu TOKPBIJIUCH U3BECTEHIO,
a 3aTeM OKaMEeHeIN.

Ecnu  cramarMuThl,  KOTOpBbIE
pacTyT BBepX, M CTAJIaKTHUTHI (puc. 16),
OITyCKaloInecs: KHU3Y, CONBIOTCS, TO
00pa3yroTcs KOJOHHBI (puc. 14).
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CranakTuThl OOBIYHBI JUIs TIELIEp B U3BECTHSIKaX. B memepax cpenu rumcos
X IOYTH HET, a HeOONbIINEe CTaNaKTUThI B 1—2 cCaHTHMETpa B THUIICOBBIX
Helepax oka3ajluch TakXKe COCTOSAIUMU U3 U3BecTH. OTCYTCTBUE CTANaKTUTOB U
CTaJaTMUTOB U3 THIICA CBS3aHO, IO-BUJUMOMY, C TE€M, YTO OH JIETKO
pactBopsiercs. B memepax, rie ¢ MOTOJIKA MOCTYNAeT CPaBHUTEIHLHO OOJIBIOE
KOJIMYECTBO BOJIbI, KaleJIbHUKH U3 TUIca He 00pa3yloTcs, TaKk Kak pacTBOp He
HachkimieH. Ecnu Obl pacTBOp OBUI HACBHIIIEH M HAaTEeKH OOpa3oBaIUCh, TO
MOCTYTJIEHHE HOBBIX KOJUYECTB BOJBI BCE PABHO MPUBEIO OBI K PACTBOPEHUIO
UX.

TonbpKko B *apKoM IMYCTBIHHOM KIIMMAaTe UMEIOTCS YCIOBUS IS MOSIBICHUS
THIICOBBIX KaIleIbHUKOB.

Yarie ke B THIICOBBIX IEIIepax BO3HHMKAIOT HE HaTeYHBIE 0Opa30BaHUS, a
KPHUCTAJIBI pa3MepPoOM OT 2—3 CAaHTUMETPOB 110 3—4 METPOB.

OnHU U3 CaMbIX MAJICHBKUX KPHUCTAJUIOB OBLIM OOHAPYKECHBI apXeoJIOTOM
U. C. llonsikoBeiM B 1879 romy 5eroM Ha MOBEPXHOCTH JibJla Ha TMONY
Kynrypckoii nemeprl. Akagemux E. C. @enopoB B 1883 rogy oOwscHMI HX
IIPOUCXOXKACHUE. Jlen 3ToM nemepsl, HaXOAAUICs B TUIICaX, MUHEPAIN30BaH.
AHanu3 oKasajl, 4T0 OJMH JIUTP BOJBI, TIOJyYCHHBIH OT TastHUSA JIbJa, COACPKUT
Ooyiee OMHOTO TpamMma cCyiabdara Kajblusd. JIEeTOM MOJ BIMSHHEM MOTOKA
TEIJIOr0 BO3JyXa JIeA UCHapsieTcs, a cylb(ar Kalblys KOHIEHTPHPYETCs Ha
ITOBEPXHOCTH B BHJIE KPUCTAJUIOB THUIICA.

Kpucrams! runca onucassl U B nemepax 3anagHoi [logonuu Ha Ykpause.
Cample Gonblnne KpUCTaUIbl, 10 3—4 METpOB AJMHOM, OBLIM OOHApy>XEHHI B
Mekcuke, B neuiepe Hauka.

CranakTUTHl U CTaJITaTMUTHI 00pa3yroTcs U B COJIHBIX Temepax. B Cpenneit
Azun B TurpoBoit unmu bapcoBoii cTaakTUTOBOM Temiepe 3T TpyOdaThie HaTeKH
JakKe U3/1al0T 3BYKH.

A. . J13enc-JIutosckuit B 1934 roxy cnpliman BeckbMa CHIIBHOE 3BYYaHHE
TurpoBoii nemeps! 1 00bacHMI ero. [Ipu HeGOIBIIOM CEBEPO-BOCTOYHOM BETPE
Jake Ha 3HAYUTEIBHOM PACCTOSHUHU OT IEIephl U3 Hee JOHOCHINCH BechbMa
My3bIKaJbHbIE 3BYyKH. Korja BeTep yCWJIMBANICS, YCHIMBAJINUCh TOHA 3TOH
cBoeoOpa3Hoil memepHod My3blku. Okaszanoch, 4YTO 3BYKH HWCXOIWIA OT
JUITMHHBIX CTAJIAKTUTOBBIX TPYOOK M3 KaMEeHHOH coir. Bo Bpems mOpeIBOB BeTpa
3BYKH
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MEHSIUCh, OCOOCHHO KOT/Ia IECUMHKH YIApsUICh O TPYOKH CTaJaKTHTOB.
I'eonorn mompoOOBaNM yAapsATh MO 3THM COJITHBIM TpyOKam MOJOTKOM. B
3aBUCHUMOCTH OT JAMaMeTpa W [UIMHBI CTAJaKTHUTOB 3BYKHM MEHSUIMCH. [lpu
KEJAaHUH MOYKHO ObLTO ObI TOJ00paTh Aaxe rammy. [Ipu OOBIYHBIX YCIOBHSAX
My3bIKa MOSBJISIIACH TIPU TOCTATOYHOM CKOPOCTH BO3IyXa. 3a cueT HeOOIbIINX
BUXpEHl BOKPYI' CTaJaKTUTOB OTH COJIAHBIC TPYOKH KoOleOamuch W ObUIH
MIPUYHHOIO 3BYKOB.

B nemepax BcTpeuaroTcst pa3HOOOpa3HbIC KaneabHUKH. VIHOTIA 3TO TIeTbIi
JIeC CTAlaKTUTOB. B Jpyrux MecTax Mo TpeuluHe oO0pa3yercs IENbId psif
CTAJIAKTUTOB, HANOMHUHAs (HaHTACTHYCCKUI 3aHaBeC IIOJ3CMHOTO Tearpa.
OOBIYHO JKCKYpPCAHTHI JAOT CaMbIe pPA3JIUYHBIC HAa3BaHHUS MCIICPHBIM
kamenpHUKaM: lomoBa npakona, Munaper, Kwuralickas mnaroma u TOMY
momobHble. KamenbHUKH 3TH OBIBAIOT U JieAsHble. O HUX MBI PAacCKaXeM B
paznene «JIensHble nemeps.

Hateunbie popMbI MOTYT HAOJIFOIATHCS HA CTEHKAX M HA MOJY Memep.

3anoJiHeHHE nemep

B pa3BuTHM KapCTOBBIX IEIIEP YacTO Pas3IM4aroT JBa OCHOBHBIX 3Tama. K
NEpBOMY OTHOCAT (DOPMHUPOBaHHE MOA3EMHBIX IIycTOT. Bo BTOpOM Jtame
MIPOUCXOOUT 3amonHeHne ux. OnHako OBIIO OBl HEMpaBHIBHO TyMaTh, YTO
BTOPOW 3Tall HAYMHAETCS IOCNIE TOro, KaK 3aKOHYWICA MEpBbIA. 3amolHeHHE
Memeps! MPOUCXOAUT eIlle TOTAa, KOTAa POCT ee Impojoikaercs. B Gompmrmx
Iemepax Ha OJHMUX yJacTKax HIET yBEIMYCHHE pa3Mepa ITyCcToT, a Ha APYTHX —
3aI0JIHeHHE.

[Nemeps! 3aMONHAIOTCS MAaTEPHUATIOM CaMOTO PAa3JIMYHOTO MPOUCXOXKIACHUS.
KpoMe u3BECTKOBBIX IEIIEPHBIX KAaIMEIbHUKOB, OOJHTOB, IH30JIUTOB H
OTJIOXKEHUH 03ep, B TMelepax CKOIUIIOTCS IJIMHA, OOJIOMKH CO CBOJIOB,
OTJIOXKEHHS, TPUHECEHHBIC TEUIEpPHBIMH pEeKaMH M C IIOBEPXHOCTH,
pacTUTeNbHBIE W XHUBOTHBIC OCTAaTKH, MaTEpHalbl, PUHECEHHBIE YEIOBEKOM,
NIEUICPHBII CHET, Je U T. II.

B HEKOTOpPBIX Iemepax U3 BOABI MOA3EMHBIX MOTOKOB BBINAJAEeT U3BECTH,
KoTopasi o0pa3yeT Tyd, WHOTJa 3aKylMOPWUBAIOIIMK Ja)ke BXOJ. 3a cuer
BBINTAJICHHS M3 PACTBOPOB 00Pa3yIOTCS KPHCTAIIIBI THIICA B THIICOBBIX TEHIepax U
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KpHUCTaJUIbl KalblIUTa B H3BECTHIKOBBIX Hemiepax. MHorma Ttakoil kambiut
COBEpIIEHHO  Ipo3paueéH M  TOrjJa  HUCHOJB3yeTcd B ONTHYECKOH
IIPOMBIIIJICHHOCTH.

Oco0yr0 pa3HOCTh MPEACTABNIACT mMeIepHast TAuH a. OOBYHO OHA
OUYeHb TOHKAa M 00pa3yeT JIMIKYIO Ipsi3b, KOTOpask OCOOCHHO XapaKTepHa IUIst
IlentpansHoro rpota Kynrypckoit nensHoit mnemepsl. B 1935 romy B
Majionocem@aeMoM Toraa rpore «CMmenbix» € Imoja Obula B3sTa IJIMHA.
Pa3nienenue cOCTaBIAIOMNX YAaCTHIL 10 BETUYUHE A0 CIEAYIOLINE pe3yIbTaThl:

PasMepel HACTHIL g 55 005 0,05-001 0,01-0,001 M
B MHJUTIMETpax 0,001
Hponerrroe 12,0 49,7 218 165
coliepKaHue

OTOT aHanu3 TOKasajl, YTO IeHIepHas IJIHMHA COCTOUT M3 OYEHb TOHKHX
YacTHL, OOJBIIMHCTBO KOTOPBIX MMEET IONEPeYHHK MEHEe IISTH COTBIX
MUJUIAMETPA.

WHorna memepHyro IMIMHY Ha3bIBAlOT TakXe ocTaTouyHoH. OTKyga Taxoe
Ha3BaHue? M3BECTHSIKM M JOJOMHUTBHI, THUICHI U aHTWAPHUTH 00pa30BAUCH B
Mopsix. [Ipy uX OTI0KEHUH HA AHE MOps ¢ IPUWIErarouiel CyIy BOLOM U BETPOM
MIPUHOCHUIINCH MebUaiIIie YacTHUIIbI [VIMH, @ HHOTJa U ecduHKU. OHU BOILIH B
COCTaB 3TUX NOPOJ U TPH XUMHUYECKOM aHAJIHM3€ ONPEACIAIOTCA Kak
HEpacTBOPHMBIM ocafok. B memiepe Boma pacTBopuina KapOOHAaTHBIE H
cynbGaTHBIE OTIOXKEHHA U yHecna UX. YacTh HEpacTBOPHUMOTO OCTAaTKa TaKKe
OblIa yHEceHa BOJIOM, a Jpyras yacTh 00pa3oBajia OCTaTOYHYIO WIH MENEePHYI0
ruHy. B KyHrypckoii memepe 3Ta rivHa He OTIM4aeTcs sIpKOi oxpackoi. B
TPOIMUYECKUX CTpaHaX, OHa KpaCHOBATasl.

OcraroyHast TTHHA BCTPEYAeTCs U Ha MOJTy U Ha CTEHKaX IPOTOB.

B KyHrypckoii JiensiHo# nienepe ObIIM B3sIThI MPOOBI TIIMHBI CO CTEH IpoTa
«Cwmenbix» u Ha Oepery o3zepa B Tpote «/pyx6a HaponoB». CocTaB 3THX TIUH
OKa3aJcs CIEAYIOMNM (B IIPOIEHTAX).

Pa3Mep YacCTull B MUJJIUMETpax

0,005 Menbie

Bosere 0,25 0,25-0,5 0,05-0,01 0,01-0,005 000l 0,001
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Oopa3zusbl

I'nuna co cren 04 89 283 569 03 06
I'nuna c 6eperaozepa 0,6 12,7 222 465 111 6,9

Takum 06pa3oM B 03epHOI IIIMHE TOHKHUX YaCTHIL OOJIBIIIE.

3HAYNTEIBHYIO POJIb B 3aIIOJIHEHUH MELIEp UTPAIOT MPOLYKTHl OOPYIICHUS
MTOTOJIKOB CBOJIOB. CyIIeCTBYEeT MHOTO THITOB IOTOJIKOB. B KyHrypckoi nensHoi
Tenepe B MEPEAHUX IPOTaX MOTOJIKHU IUIOCKHE, a B JATBHUX, 0COOCHHO OOBIINX
rpoTax, HOMyKpyriisle. OT INIOCKUX IMOTOJIKOB IO TPEIINHAM OTCIISIOTCS TIIBIOBI
U majaroT Ha noi. Mx MoxHO BuaeTh B rportax «KpecroBom», «PyuHBI»,
«Kommzeit», «Cmenbix» W npyrux. HaBucaromme TbIOBI, KOTOPBIE TPO3ST
YIacTh, 00pYIIAIOTCSA HCKYCCTBEHHO MIIH MOAMNPAIOTCS.

OOpymieHne IIOCKUX MOTOJIKOB NMPHBOJUT K TOMY, YTO OHM HPHOOPETAIOT
MOJTyKpyTJioe odepTaHue. Takue cBoabl Oojee YCTOMUYHMBBI IO OTHOLICHHIO K
TOPHOMY JIaBJICHHIO ¥ 00BAJIBI MX MPOUCXOAAT CPABHUTEIBHO PEAKO.

KamenHBIC OChIM MMEIOTCS B psAAe TpoToB KyHrypckoiil nmemepsl, mpuiem
MeCTaMH OHH OOpa3yl0T HarpoMOXKIECHHE B HECKOJIBKO METPOB BBICOTOH, a
pasMep IIIBIO JOCTHTAeT MoayMeTpa U Oosee. OOpyIIeHHS B IENIEpax, €CIH OHN
3HAYUTEIBbHBI, MOTYT OBITh IPUYNHON MECTHBIX 3€MJICTPSICEHHH.

IMpn HerryOOKOM pacroNOXKEHHH Iemep OOpYyIIeHHE MOXKeT JOCTHYb
TIOBEPXHOCTH, U TOT/Ia HA HEKOTOPBIX ydacTKax Ielepa BCKPOETCs. YUYacTKH,
TJIe CBOJBI TEIIEP COXPAHMIUCH, OyIyT MPEACTAaBISATh €CTECTBEHHBIE MOCTHI, O
KOTOPBIX PAacCKakeM B OJHOM M3 CIEAYIONIMX pa3/ieioB. B KOHIE KOHIIOB
Tierepa ncYe3Her.

Cpenn MarepunasnoB, 3allOJHSIONMX IICMIEPbl, UMEIOTCS W TPHUHECEHHbIE
n3BHe. [lecok, TMHa, Tanbka U JaXe ITHU JIEPeBbEB MONAIAI0T C MOBEPXHOCTH
3eMJIM 4Yepe3 KapCTOBBIE BOPOHKH, MOHOPBI, OPTaHHBIE TPYOBI, TPEUIMHBI U
apyrue myctotel. B KyHrypckoli yiefsiHOM Temepe MHOTO TakKMX «3eMIISTHBIX
KOHYCOBY TI0/1 OpPTaHHBIMH TpyOaMu.

[Memeps! ABIAIOTCS MECTOM OOHMTAHUS JIETYUHX MBIIIEH, COB M PAJa JPYrux
XKHUBOTHBIX. Ellle B HelaBHEE Te0JI0THIECKOe BpeMs TIEIIephl 3acelIsul MeIIepPHbINH
MeZBEb.
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B kaMmeHHBII Bek U OoJiee MO3IHEE BpeMsl IeHephbl ObLUTH MECTOM OOUTAHUS
YEeNOBEKa, a HEKOTOPhIC KCIIONB30BAIUCH KaK KaIuIla HIOJIOMOKIOHHUKOB.
OOuTarenu memep MPOIUIOr0 TOTOBIIM 37ICh MUIYy Ha KOCTPax, U3rOTOBIISIIA
opymus. B IlepMckoit 00macTH apXeoJOTHYECKUE HAXOJKU ObUIA CICTaHBI B
SlitBuHcKMX memepaXx. HekoTopble memepsl KCHOJIB30BATIMChH KaK MECTO
MOTpeOCHUS.

B psane memep [lepMckoii 00macTH HAKOIUIACTCS CHET M JIeJl, KOTOPBIH
coxpansieTcss Jaxe JietoM. OJHAKO, MpeXJe YeM pacckazaTb 00 3TOM, Hajo
03HAKOMHUTBCS C TEMIIEPATYPOH, BIaKHOCTBIO U IBHKCHUEM BO3]yXa B TIeHIepax
Y KapCTOBBIX MacCHUBax.

TemnepaTypa Bo3ayxa B neuiepax

B pesynbrare MHOTIOYMCIECHHBIX MCCICAOBAaHUN B HAlEd CTpaHe U 3a
pyOexxoM TemmepaTypa BO3AyXa M BOJ IeLIep AOBOJBHO XOPOIIO H3Yy4YEHa.
HpI/IBeZ[eM HCKOTOPBIC TaHHBIC.

B INMammiickoit nemepe, no aanHeM C. I1. EpmaxoBa, 25 saBaps 1941 roga B
rporax BOJM3M BXOJa TeMIleparypa Obuta MUHYC 5—15 rpaaycoB, a B JajbHUX
rpotax ot 0 10 mwitoc 5 rpaaycoB.

MHoro 3amMepoB ObLIO clieaHo B uioyie — ceHTssope 1935 roma B merepax
CeuiBuHcKO-Ceprunokoro u  KyHrypcko-HpeHckoro KapcToBbIX —pailoHOB.
Temmeparypa Bo3ayxa okazanach B IpIpUXUHCKOM memepe y Bxoaa 1,4 rpagyca
terna, a gamee 0,6 rpamyca Teruta; B YenmaHoBckoil memepe — 16; B
Anaponosckoit — 1,2, 0,3 u 0,6; B Knmangoumenckoit — 2,6; B MeukuHCKOH —
1,2-3,7; B Upenckoii nemsHowt — 1,9-3,7; B Ilwmukunokoir — 1,4-2,1; B
ITonomapegrckoii — 3,8—4; B Kitounkosckoii — 4,7; B Bypuesckoit — 1,6 rpagyca
TerIa.

Haubonee obcroarensHo mM3ydeHsl TeMiepaTypsl B KyHrypckoil nensHoi
nemepe. MHOTOJIETHHE HCCIeIOBaHMSA MOKa3ald, YTO 0 TEeMIEpaTypHOMY
peXuUMYy meliepa COCTOUT U3 TPeX YacTei: mepeaHel X0JI0JHOM, Nepexo HON U
JanpHel Temioil. B nepegHeil xooqHOM YacTH, Tie BeCh TOJ COXpaHsIeTcs Jes,
3UMOM IpeobnafaloT OTpUIAaTETbHbIE TEeMIEepaTypbl (XOJOAHBIM Hapy>KHBINA
BO3MyX JBWXKETCS B Tiemiepy). BecHOH, JIeTOM W OCEHbIO — HHU3KHE
MOJIOKUTETBHBIE TEeMIepaTypsl (BO3MyX MOBIDKETCS W3 TeHiepsl). 37ech
YCTaHOBIIEHBI CIIEAYIOMHNE KoJIeOaH!Us TeMIepaTyphl
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mo rpotam: «BpuIIHaHTOBEI» — OT —6,5 no +1; «[lonspHsiity — ot —1 M0 +1;
«dante» — ot —2,5 no +1. B riyOuHe memepsl Bech MO HAOIIOJAIOTCS Majo
HM3MEHSIOIINECS TOJIOKUTEIbHBIE TEMIEPaTyphl; MO TPOTaM OHHU CIEAYIOIIHE:
«CkyapnTypHBID» — 0T 2,5 mo 4,5; «Cwmenbix» — ot 2,8 mo 3,1; «Jpyxo0a
HapojoB» — oT 4,8 1o 5,2 rpagyca. B mepexojHoii yacTu memiepsl B 3UMHeEe
BpeMsl IIPH OTPHIIATEIILHBIX TEMIepaTypax obOpasyercs nea. B Temnoe Bpems
roJia OH Taer.

[IpuBenem naHHBIE O TeMIepaTypax B HEKOTOPBIX APYrux meumepax. B
BopHykoBoko#i neniepe Ha p. IIpsHe (I'oppkoBckast obnmacts) 27 aBrycra 1768
rona akagemuk II. C. Ilammac onpenenun temmepaTtypy 6—7 rpaaycoB; B 3TO
BpeMsi TemIieparypa Bo3myxa Obuia mo 25,3 rpagyca teruia. B CrokeeBckoi
neniepe B Tatapuu A. B. CtynuiuH onpeaenui TeMnepatypy 7 TpaaycoB, Ipu
cpenHedd romoBoi Temmeparype —4 rpanyca. B JleMeHoBckoil memiepe B
CrnoBakuu B T€UEHHUE IECATH MECSIEB TeMIepaTypa Oblia 7 rpaaycoB.

BaaxxHocTh Bo31yXxa B neuiepax

B nmemepax HaOmomaeTcss pasziMyHAas BIAXHOCTh Bo3ayxa. B cyxux
nemepax oHa MeHblle. B memepax, Kyna nmpocaunBaeTcsi BOJIa, OTHOCUTENIbHAS
BJIAKHOCTh 3HauMTeNbHa M jocturaer paxe 100 mpomenros. B Kynrypckoit
JeHOM Teuiepe, MO JaHHBIM HaOmoaeHuir ¢ 8 cenrsiOps 1934 roma mo
30 suBapst 1935 ropa, koneOaHHsS OTHOCHUTEIBHOW BJIAXXHOCTH MO TpoTam
cocrapisuin: «bpuuantoBerity — 67-95, «lomspusrity — 85-100, «JlanTe» —
88-100, «Ckynbrarypusiity — 100, «/Ipyx6a Hapomo» — 95-100, «CMmenbix» —
98-100 mporeHTOoB.

CKOpOCTb ABUKCHUS BO3/1yXa B neuiepax

CkopocTb IBMKEHHUS BO3/LyXa B Iemiepax OpiBaeT pasnuuHoi. B ITammiickoit
neniepe 26 mapta 1941 rona Obuia onpenenena ckopocts 0,3 MeTpa B cekyHy. B
Bonrapun B [leBeTamnickoii nemepe oHa cocranget 1,2—1,8 merpa B cekyHny. B
Kynrypckoit nensHoit memepe Jjerom 1928 roma ObutM  TpOU3BEICHBI
HAOJIOIeHUST HaJ CKOPOCTBIO JBIKEHHS BO3ayXa BO Bxojae. OHa M3MEHSIACh
CIIeYIONTUM 00pa3oM:
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JaTet 24 wrons 25 nrons

4
ackt 114 230 TI0 gy
Beuepa 14 Houm MUH. HOUH T yTpa
’ yTpa
CKOpOCTb ABIKEHUS 263 2226 2.8 33 3.8

BO3/yXa B MEeTpax B
CeKyHIly

B 12 yacoB mHS CKOPOCTB JBMKEHHMSI Bo3ayXxa Obuia yxe 4,8, a B 1Ba 4yaca
mHs — 5,1 wmetrpa B cekyHay. XOJOIHBIM BO3IyX MeUIEpbl, HMEIOIIUN
TeMIepaTypy OKOJO 5 IpaaycoB Tella, IepeMelaics Hapyxy, Iie Obuta 6osee
BbICOKasi Temmeparypa. Uem Oosbllie OKa3blBanach pa3HOCTh TEMIIEpaTyp
MEEepHOTo M Hapy)KHOTO BO3/1yXa, TeM ObICTpee JBUTANICS BO3AYX W3 IEIIEphI.
Haubonpiras ckopocts — 5,1 MeTpa B CEKyHJy — UMeJa MECTO B JIBa 4aca JHs,
KOTJa CHapyXu Obuia camasl BbICOKas Temmeparypa. Houblo ke, Korna
TemIepaTypa BO3/lyXa BO3J€ MEIEpbl yMEHbIIadach, CKOPOCTb JBIMKEHHS
najana u coctanisiia B 1 yac Houn 2,2—2,6 MeTpa B CEKYHITY.

,Z[BI/DKBHI/IQ BO31yXa B MOJA3€MHBIX KaPCTOBLIX MyCTOTAaX

B Havasne nepBoil IaBbl MBI PACCMOTPENU CXEMY JABW)KEHUS BOJI B
KapCTYIOINXCA MacCHUBax. B sTux xe MmaccuBax JABWKETCA U BO3AYX. MeIUIeHHOC
JBIDKEHHE BO3AyXa B KapCTOBBIX IIyCTOTax Majio 3aMeTHO. [Ipu OvIcTpoM
JBIDKEHUHM W 3MMOM, KOTJAA, BBIXOJS HapyXy, Mapbl TEIJIOro (OTHOCHTENIHHO)
MIOJI3EMHOT0 BO37yXa KOHICHCHUPYIOTCS M IpEeBpalialoTcd B TyMaH, Ha 3TO
sIBIICHUE O0PAIal0T BHUMAHHUE.

PaccmoTtpuM HabroeHUS Ha/l IBHKEHHEM BO3/1yXa B KAPCTOBBIX paiOHax U
CONMYTCTBYIOUIUMU EMY SABJIICHUAMU.

I'. Mayep ykaspiBaeT, uro B 13 kmiomeTrpax ot ropoaa KyHrypa, okoio
Bepe3oBckoro Tpakra, Biamenell ycaapOsl Oypwia Ha Bomy. Ha rimybune 30
MEeTpOB ObLTa BCTpEUYEHA KapCTOBas MOJIOCTh, U3 KOTOPOH «CO CTPAIIHON CHUIION
BBIPBIBAJACH CTPYSl XOJIOAHOIO BO3AyXa». B 3ToMm e palioHe, ccbulasCh Ha
coobmerne 1. I'. lllyremoBa, OH ykazaji, 4TO B TpeX KHJIOMETpax OT ACPEBHH
IIepcTobuTtsl, lllnsamHukoBCKOTO cenbcoBetra, B ypouunie «llone-T'app», B
OJTHOM W3
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KPYTBIX W TJIMHHUCTBIX CKJIOHOB KapCTOBOW BOpPOHKHM ObLta TpemuHa. M3 Hee
JIOHOCHITHCH 3BYKH, OAZOOHBIE MIyMy BOJONana. B THXyI0 MOromay nryM MOXHO
yCIBILIATh, 1aXKe HEe OIMYCKasCh B BOPOHKY. [IpH momeITke packonars TPEIUHY —
U3 Hee C CWIOH BBIOpAchIBANIO KYCKM 3eMii. HaceneHue HasbIBaeT 3TO MECTO
«ITYMHUXOM».

3BYKOBBIE SBJICHUS, OOBIYHO B Y3KHX TpEIIMHAX, BHI3BAHHBIE MO/3EMHBIM
BO3JYXOM M HAllOMHHAIOIIME IIyM JABHXKYIIEHCS BOJBI, ONUCAHBI BO MHOTHUX
KapcToBbIX paiioHax. O HuX cooOmany Ham u3 Knzenosckoro paiiona. B ognom
U3 POXOJI0B YHHCKOM memeps! ux cabiman B 1954 roxy JI. A. IllumaHoBckuil.
Korna oH mojHec k TpeuiuHe cBeuy, TO €€ 3a1yJ10 IIOTOKOM BO3yXa.

B wnione 1956 ronma B m3BecTHsAKax JieBoro oOepera pekn CBUIBBI MEXTY
Uukansimu U cenoM YcTb-KuniepTs MOSBUIINCH 3HUAIOLINE TPEIIUHBI, KOTOPBIE
YZ1aJI0Ch MPOIYyIaTh /10 TITyOuHbI mecT MeTpoB. LlIuprHa nx rocturana oJHOTO
MeTpa, a npoTsbkeHne — 10 16 merpos (puc. 17). Y3 TpemwHsl ayJ1 XOJOAHBINH
BO3/1yX. bymaxku, OpolieHHbIE HaMH B y3KHE TPELIMHBI, BHIHOCHIO TOKOM
BO3/yXa HaBepX.
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JIBI>KeHHe BO37yXa OTMEUYEHO U B I0xkHOH uactu KusenoBckoro paiioHa B
n3BecTHsKax. [lpm OypeHWM CKBa)KMHAa BCKpBUIA ITyCTOTBI Pa3MEpOM «OT
TOPOILIMHBI JI0 KyJlaKay, a IBe-TpH — JI0 IByX MeTpoB. Ha riyOuHe 39 MeTpoB ObuI
OTMEYEH TaKOW CUIIBHBIH TOK BO3/lyXa M3 CKBaXXHMHBI, YTO BO3AYyIIHas CTPys
yBJIEKajJa BBEPX Ha BBICOTY IISITh-IIECTh METPOB MOJHOCUMBIE K HAlpaBJIAIOLIeH
TpyOe jerkue npeaMeTsl. bpina 3aMedeHa noa3eMHas CBSI3b MKy CKBaKHHOU 1
urypdom (pa3BeIoUHBIN KOJO/ICIT), OTCTOsIIIM OT Hee Ha 800 meTpoB. B Te nHu,
Koraa Obula Tsra BO3JAyXa BHYTpPb IIypda, M3 CKBa)XHUHBI BBIXOJIWIA CTPYS U
HA00OPOT.

Wutepecubie  HaOmromeHws 3umod 1770 roma caenanm — aKageMHK
W. N. Jlenexun npu nocemenun KypmanaeBckoil mnemepsl. Ilemepa 3ta
HaxoauTcs y peku Ayparassl. 3xech JlemexuH yBuzaen sSBICHHE, ITOXOXKee Ha
J6IM. MeCTHBIE JKUTENIN COO0IIaIM €My, YTO 3TOT Hap WU JbIM IPOUCXOAUT «OT
OTIYIIWH, BBIXOJAIIMX M3 Teuepb». Ha mecre, KOTOpOe «IBIMIIOCHY, OBUIN
OoOHapyXeHbl deThIpe TpyObl. WX He yaasoch paccMOTpeTh H3-3a CHEra,
HaHeceHHOro OypaHamu. [IbITasick MoNONTH K TpyOaM cHM3Y, JIenexuH Hamen B
0OpbIBEe PEKH TPU OTBEPCTHS, BeAyluue B nemepy. [lourn Ha KoHIe neuiepsl oH
yBHIEN JBE TPYOBI, BBIXOJIINE Ha 3€MHYIO IOBEPXHOCTb M HE 3aChIIaHHBIC
cHeroM. B aToM yuacTke nerepsl ObIJIO CBETIIO M MOXKHO OBLIO XOJHUTH O€3 CBeu.
Hpyrue nBa otBepcTus JlemexuH He HalleNn M BBIHYKIEH OBLT NPEKPaTHTh
JJIbHEHIINE UCCIIEIOBAHUS.

M. M. ToncTuxuHa YKa3bIBaeT, YTO B LEHTPAIBHOW dYacTH Y PHMCKOTO
IUTaTO, MO JaHHBIM MECTHBIX JXHTEJNEH, Ha BEpIIMHE TPSAOK WINM OTACIbHBIX
OyrpoB 3umMoii Mectamu HeT cHera. OH mportamBaeT 70 MmouBel. OOpa3yroTCs
CBOEOOpa3HbIE CHETOBbIE BOPOHKM TIIyOMHOIO JI0 OJHOTO W JiaKe MOJyTopa
METPOB M JAHAaMETPOM B HECKOJIBKO MeTpoB. BOpoHKHM B cHery OOBIYHO
pacrosaraioTcsl TpyInnaMu U HajJ HUMH «HOJHUMaeTcs map». OcMoTp B KOHIIE
aBrycta 1929 rona ogHO#M M3 TaKMX IJIOMIAOK Ha CKJIOHE TOPHI OKOJIO AEPEBHU
Bypyrryt, 61u3 yctbsa pexu IOpe3aHu, npuBes K OTKPBITHIO CTPYH XOJIOTHOTO
BO3/yXa, KOTOpas BEIXO/AMJIA U3 OCBINN U3BECTHAKOB, TOKPHIBABILEH CKIIOH.

U. A. Ileuepkuny ynanoch HaOmoaaTh mogo0Hoe siBiieHne B (espane 1954
roga B ropone YycoBom, Ilepmckoii obmactu. Iloeznka ero Obiia BbI3BaHA
3asBJICHUEM MECTHBIX JKUTEJICH O HAJHYNH «BYJIKAaHWYECKUX SBICHHUID B BUIE
mapa. [ToBo1oM A1 3TOTO MOCTYKHUI0 MHTEHCUBHOE
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BBIJIeJICHHE 00J1aKOB TyMaHa W3 OPOBKHM KpyTOro Oepera, BO3BBIIIAIOIIEroCs Hall
roponoM Ha 70 MeTpoB. Obiaka 3TH, XOpOIIO BUAUMBIE Ha (hoHE Heba, 0COOCHHO
CWIBHBI OBUTH, KOrga Mopo3 jgoxoamn 1o 30 rpamycoB. OOcremoBaHHEM
YCTQHOBJIEHO, 4YTO  «Iap»  BBIAEIAICA M3  3USIOMKUX  TpeIlUH B
BEPXHEKAMEHHOYTOJIBHBIX ~ HM3BECTHAKax. TpemuHel mupuHOH gmo 15
CaHTUMETPOB M OOIIeH UIMHOM 10 KHJIOMETpa MPOTATHBAINCH MapajlIeIbHO
noimuHe peku UycoBoil. B TpemunHax, 4acTHYHO 3alONHEHHBIX Pa3IUYHBIM
MaTepualioM, Ha TIyOMHEe 6 METPOB TepMOMETp Mmokaszan 4-5,5 rpamyca. Ilo
CBEJICHUSIM MECTHBIX JKUTEJICH, THTEHCUBHBIN TyMaH HAOJIFOIAJICS ¥ B XOJIOTHYIO
sumy 1939/40 rona.

Beixon Teruoro Bo3ayxa ¢ oOpa3oBaHMEM TyMaHa OTMEYalOT B 3UMHEE
BpeMsI B KapCTOBBIX BOpOHKax Haj KyHrypckoil neasHoil memepoil u B Apyrux
paiioHax.

[[y}ouude KOJIOAUBI U CKBaXMHBI U3BECTHBI U B IPYT'UX KAPCTOBLIX O6HaCTHX.
Ha Vkpaune B cenenusix Becemom, [lemsHoBke u basuneBke nmpu OypeHuu B
U3BECTHSIKAX ObUIM OOHAPYKEHBI MyCTOTHI, U3 KOTOPBIX BBIXOJMJIA HACTOJIBKO
CUIIbHAsl CTpysl BO3AyXa, 4TO IMOJHMMAala BBepX (ypakky, NMOJHECEHHYIO K
ckBaxuHe. HaGmoganuch ¥ oOpaTHble Clly4au, KOTJa CKBa)KMHA 3acachiBayia
BO3YX.

Puc. 18. CxeMbl JBIKEHHS BO3TyXa B KapCTOBBIX TIENIEpax: a — BETPOBas Iieliepa; 6 — MpoxoaHas
memepa; B — MEIKooOpa3Has XONoJHas; T — MelkooOpasHas Teras. Hampapienue JBHKEHHS
Bozayxa: I — 3umoif; II — B Temmoe Bpems roaa.

Bo ®pannun onrcaHbl TyrOIUe KOJOABI B KAPCTOBEIX o0nacTsx KappaHncoHa u
Aunwe. Imetotcst onu u B LlBeiinapuu,
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B ABcTpanuu. B ceBepHOf ABcTpanuu NpH BCKPHITHMHM KapCTOBBIX MYCTOT TaK
CHJIBHO JTyJ1 BO3/YX, YTO OTOpachiBall B CTOPOHY LIUIAITY, KOTOPYIO JIep Kain HaJ
yCThEM.

IIpuunH ABMXKEHMS BO3/AyXa B IOJJ3EMHBIX KAPCTOBBIX IIyCTOTaX HECKONBKO.
HawuGonee npocto 06CTOUT /1€J10 B TPOXOHON TOPU30HTAILHOM TETUIOH Temepe,
JIBa YCThsl KOTOPOM BBIXOJIAT IO Pa3HbIC CTOPOHBI TOPHOTO XpebTa (puc. 18, 0).
OCHOBHY!O POJIb UTPAIOT BETPHI B palioHE YCThEB Nelepsl. B 3aBUCHUMOCTH OT UX
HampaBJIeHUS BO3AyX JBUXKETCS TO B OJHOM, TO B JPYrOM HalpaBICHUH.
Hekotopyto pomp urpaeT M BO3AYyX, HOCTYHAOIUN U3 APYTMX Y4acTKOB
KapCTYIOILErocsi MacCHBa BMECTE C BOJIOH, a TAaKXe 3aCachIBaeMbIi U3 TPELIUH
IIpU ABIKCHUU BO3/yXa uepes nemepy.

lopa3no crokHee OOCTOMT /€0 B KapCTOBOM MacCHBE, IJIe HMEeTCs
cUCTEMa COOOLIAIOMIMXCSA MYCTOT W TPEIIWH, NPUYPOYCHHBIX K 30HaM
BEPTUKAJIBHOTO U TOPU30HTAIBHOTO JIBHKEHUS KapCTOBBIX BOJI.

PaccmorpuMm ciyuait, xotopelii mmeer Mecto B KyHrypckoit nensHoit
nemepe, Korga IpoTel M MPOXOJIBI PACIONOKEHB! MPUMEPHO T'OPU30HTAJIBHO.
OHHu co00LIAIOTCS ¢ KapCTOBHIMH BOPOHKAMH HaJ MELIepOd uepe3 OpraHHbIe
TpyObl. B Ipyrux paiioHax 3To0 MOTyT OBITh KAPCTOBBIE LIAXTHI, IEPEXO/ISIIIE B
TOPU30HTANBHYIO Temepy. CxeMaTHuecKu Takas CHCTeMa IMOJ3EMHBIX ITyCTOT
MOoKa3zaHa Ha pucyHke 18, a.

B TakoM 3akapcTOBaHHOM MacCHUBE [BIDKEHHE I[IOJ3€MHOI0 BO3JyXa
ompenensercs psaoM MoMeHTOB. IIpexnae Bcero Boja, mepeMeliaonascs BHU3
[0 MyCTOTaM 30HBI BEPTHUKAIBHOTO IBIDKEHHS, YBJIEKAaeT C COOOI0 M BO3IYX.
HexoTopyro poib MOXET UrpaTh U IBHKEHHE HapYKHOTO BO3AyXa, KOTOPBIH,
JIBUT'asiCh HaJl KAPCTOBBIMHU ITyCTOTAMH, YBJIEKAET 3a COOOM ITOI3EMHBIN BO3/1YX U
ycKopsieT ero apwxkeHue. [Ipu 3HaunTensHON pa3HOCTH BBICOT BXO/A B MEIIEPY U
YCTBEB BOPOHOK B HAEUIEPHOM IIPOCTPAHCTBE H3BECTHYIO POJIb MOXKET UTPATh
U Pa3HOCTh aTMOCQEpHbIX nAaBleHui. OpHAKO BCE OTH MPHUYMUHBI JIHIIH
3aMEUITIOT WM YCKOPSAIOT JBIDKEHHE BO3AyXa B KapCTOBOM MAacCHBE,
00YCIIOBIIEHHOE Pa3HOCTHIO IJIOTHOCTEH JIBYX CTOJIOOB BO3/lyXa — HAPYKHOTO U
BHYTPEHHETO.

3uMoii TemnepaTypa Hapy>KHOT'O BO3/1yXa 3HAUUTEIHHO HIDKE TeMIepaTyphl
ITOJI3EMHOT0 BO3ayXa. bonee MIOTHBIN XOIOMHBIA BO3AYX BXOJUT B IEHIEPY U
BEITECHSET Ooee
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JIETKUH TETUTBIH, KOTOPBII MO OpraHHBIM TPYOaM, TPEIHAM U JPYT'HM ITyCTOTaM
BBIXOAMT Haja mneuiepoil (puc. 18, a). Uem Oosblue pasHOCTH TeMIeparyp
Hapy>XHOTO U MELIEPHOTO BO3yXa, TeM ObICTpee 3TO JBIKeHHE. Tak Kak B
TEYEHUE CYTOK Hapy)KHas TemIlepaTypa MEHSAETCs, TO U CKOPOCTb IBIKEHHS
BO3yXa B MEIIepe TOXE HUMEET pa3Hylo BEIMYMHY. Bomblryio pons urpaer u
BBICOTa 30HBI BEPTUKAILHOTO JBIDKeHHUS. Uem oHa OoJjblie, TeM 3HaYUTElIbHEe
Pa3HOCTh BECOB TSDKEJIOTO XOJIOMHOTO M 00Jiee JIETKOTO TEIJIOro BO3AyXa U TeM
OblcTpee JIBIKEHHE. 3MMOW HUCXOAAIIEE BEPTHKAIBHOE ABMKEHHE KapCTOBBIX
BOJI HE3HAYMTENBHO, TaK KaK TOJILKO HEOOJIbIIAs YacTh BOJABI OT OTTAsBILETO B
BOpOHKAaxX CHera cTekaeT BHU3 B memepy. CrnenoBaTesnbHO, BOAa IMOYTH HE
MPEMATCTBYET JBIDKEHUIO BO31yXa. CHUIIbHBIE Hapy)KHble BETPbl M Pa3HOCTb
aTMoc(epHOro JIaBlCHUS Y BXOJa B MEIIEPY U B YCThe BOPOHOK HaJl MEIIepoit
OynyT, HA00OPOT, YCKOPATH IBIXKCHUE BO3/lyXa BBEPX MO KAPCTOBBIM ITyCTOTAM.

B Ttemoe BpeMs roja mojoxeHue HHoe. J[BIKeHHE BO3lyXa B KapCTOBOM
MacCUBe IIPOMCXOMUT B OOpAaTHOM HalpaBiIeHHH. boiee X0JI0aHBIN melmepHbIi
BO3/YyX JBUTAeTCs U3 MEIIEPH! K BBIXOY, a €r0 MECTO 3aHMMAEeT MOCTYNaIOMINN
[0 BEPTUKAIBHBIM IIyCTOTAaM HapyXHBIH, Oonee Terubld. Kak Mbl yxke
yKa3bIBaJIH, B 3TO BpeMs CKOPOCTh JIBIDKEHHUS BO31yxa y Bxoja B KyHrypckyro
Hemepy, U3MEHsACh B TeUeHUE CYyTOK, JOCTUraeT 5,1 MeTpa B CEKyHAY.

Ilepexon OT ABMKEHMSI XOJIOJHOTO BO3AyXa B MeELIepy Ha JBIKEHUE €ro U3
Iemeps! IPOUCXOAUT He cpa3y. B Hagane BecHBI, KOrja TeMIepaTypsl PaBHEL,
HET ABWKCHMA BO3yXa HU B IelIepy, HU u3 nemepsl. B KyHrypckoit nemepe 3to
MPOUCXOIUT 00bIuHO Mexay 3 u 17 anpens. OceHbio B TOH ke Meniepe, MexIy
23 centsiopst u 10 okTs10psi, HaOMIOJa€TCS BTOPOM IIEPHUOJ] OTCYTCTBHUS IBHIKSHUS
Bosznyxa. B KyHrypckoit neasHol memiepe B cpeaneM 185—188 nmueit B roay
BO3IyX JBIXKeTcs B memepy u 170-172 must — u3 memepsl. [lemepsl ¢ Takum
JBIDKEHHEM OJJ3¢MHOT'0 BO3/{yXa HAa3bIBAIOTCA BETPOBBIMH.

OcraHoBHMCSA Ha JBIDKEHHM BO3AyXa B MEIIKOOOpa3HBIX Memepax
(puc. 18, B) 1 KapCTOBBIX KOJO/IAX — CHEXKHHUKAX. SUMOM, KOTa TeMIeparypa
BO3/yXa B IEIEpPe BHIIIE, 00JIee IIOTHBIN XOJIO0AHBIN BO3LyX BXOIUT B MEIIEPY U
BBITECHSET OoJIee JISTKHH, TeTIbIi, TeMIeparypa B Iemepe
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MIOHMKAETCS], U TOPHBIE TIOPOABI CTEHOK MepeoxyaxaaroTca. B Temnslil nepuon
JIBIDKCHUE BO3/yXa IpeKpalaeTcs, Tak Kak 0oJjiee JEerKHi, TeIUIbld BO3AYX HE
MOJKET MONAacTh B memepy. ToJbKO TOKM BHYTPEHHETO TeIja 3eMJIM Ja TaJble
BOJBI C TIOBEPXHOCTH HECKOJIBKO HarpeBaroT mnemepy. Ecnm 3amac xomona,
HaKOIUICHHOTO CTEHKaMH Mellephl M B MOMaBIIEM TyJa 3UMOW CHere OoJiblie
KOJIMYEeCTBAa MOCTYNUBIIErO TeIUla, TO B TMeEIIepe W3 TaibIX BOJ M CHera
obpasyercs sen. MemkooOpasHble neniepsl UMeroTes Kak B [Ilepmckoit obnacty,
TaKk u B Kpeimy.

HaxoHen, uMeroTcsi MeIIKOOOpas3HbIE MEIIephbl, Y KOTOPBIX 3aMKHYTBII
KOHell BblIIe YCThs (pHc. 18, r). 3uMOI B HUX JABMXKEHHE BO37yXa OTCYTCTBYET,
TaK KaK TsDKEJIBIM XOJOIHBIM BO3yX HE MOXKET HOJHATHCS KBEPXY U BHITECHUTD
TEIUIBIN TelepHbld. B Temnoe Bpemst roja JeTKuid, Oosee TEIUIbld HapyKHBINA
BO3IYyX yCTpemisieTcs B Iellepy M HarpeBaeT Kak BO3AYyX, TaK M IOPOJBI, B
KOTOPBIX OHa HaxoAuTcs. [103TOMy Takue nemepbl 00bIYHO HAa3bIBAIOT TEILIBIMH.

JIBIKeHHe BO3IyXa, KaK MBI yXe 3TO IOKa3aJd, MPOUCXOAUT BO BCEX
MaccuBax KapOOHATHBIX, CyIb(ATHBIX W JOPYTHX KapCTYIOIIMXCS IMOPOA, T
UMEIOTCS MOJIOCTH, coolliaromuecs TPEIUHBl U Apyrue mycroTsl. Hambonee
oOmias cxema INokazaHa Ha IpuMepe BEeTpPOBBIX memiep (puc. 18, a). JBmxenne
9T0 00yC/IOBJIMBAET MOSIBICHUE AYIOIUX IMEIlep, KONOAUEB U TPEIIUH, 3BYKOB,
HallOMHHAIONIUX IIyM TMajaromiedl BOJBI, NpOTaMBaHME 3MMOM CHera Hasx
TpeUHaMU, TOHOPAaMHU U BOPOHKAMH, a TaKke 00pa3oBaHHE TyMaHa.

IlemepHble JbabI

B psne memep HaOmromaeTcs Jed, KOTOPBIM coxpaHsercs Bech roxa. Mx
Ha3bIBAIOT JIEASHBIMH WM TemepaMmu-neqaukaMu. B Ilepmckoit oGmactu
umeetcs 0oJiee JecsATKa JESHbIX Melep.

IlemepHslii Jie[ MpencTaBiIseT 3HAYUTENbHbIM uHTepec. Ilox 3emuel, Ha
CPaBHHUTENILHO HEOOJNBIIOM YYacTKe, HMEeM JIeJ CaMOro pa3jIMuyHOro
MIPOUCXOXKACHUS. 3/1ECh BCTPEUAIOTCSA M OYCHb KPYITHBIE KPUCTAJIIBI JIBIA — OJTHH
13 CaMbIX OOJIBIIMX HAa 36MHOM IIape, — U JIeISHbIE CTAIAKTUTHI U CTAarMUTH, 1
KOJIOHHBI, JIOCTHUTAIOIINe HECKOJIBKMX METPOB B BHICOTy. B oTmmume ot
MIEPHUOTNIECKH TOSABIISFOIINXCS
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JIENSHBIX COCYJeK Ha 3€MHOIl MOBEPXHOCTH, HEKOTOphI€ CTaJaKTUTHl U
CTaJIATMUTHI TIenep cymecTByroT a0 100 u 6oee neT.

Jlensubsie xkpucrtanns. CBoeoOpa3HOi (OPMOH TNEHIEPHOTO JIbja
SIBISIFOTCST KpUCTAILTHI Jbaa (puc. 19). OquHOYHBIE KPUCTAIUIBI TOCTHraloT 1-2
CAaHTHMETPOB H OoJice, a CIIOXKHBIC, ] 3 oF Y
cpocuecst — 10 30 CaHTUMETPOB B e
MIOTIEPEYUHHKE.

BHe 30HBI BEYHOW MeEp3IOTHI
JefsHble KPUCTAJUIBI B  Ielepax
MOSIBJIAIOTCSI MEPUOJUUECKU TJIABHBIM
00pa3oM BecHOH. JIeToM OHU OOBIYHO
MajaloT Ha TOJI M TalT WIK
IIPEBPAILAIOTCS B IOKPOBHBIN jexa. B
30HE BEYHON MeEp3JIOTHI HUMEIOTCS U
MHOTOJIETHHE KpuCTauiel. Kpucramis
00BbIYHO TIpO3payHbl. [Ipu cpactanum
CTaHOBATCS MOJIOYHBIMH,
MIOJTYTIPO3PauHBIMHU.

XUMHUUECKUH COCTaB KPUCTAJUIOB
3aBUCHT TJIaBHBIM 00pa30M OT cocTaBa
MOPO/JI, K KOTOPBIM OHH IIPUKPEIIICHBI.
B Kynrypckoil nensHoi memepe jen
KpPHUCTaJJIOB
THIPOKAapOOHATHO-CYb()aTHO-KATbIH
eBblil. OJIUH JIUTP BOJIBI, MOJTYYEHHBIH Puc. 19. Jlensusle xpucramisl B KyHrypckoit
OT ero TasHmsA, comepxkur 44  TCHPS
Muiarpamma cojieit. B Cyxoii nemiepe, u3 rpynmnsl CrokeeBckux B TaTapum, jies
Cyb(aTHO-KAJIbIIUEBBIH.

JlensHple KpHUCTaUIBl BeCbMa Pa3HOOOpa3HbI, HMEIOT TPUOOBHIHYIO
MIPSIMOYTOJIBHO-TIACTUHYATYIO, TPEyTOJBbHONPHU3MATHUECKYI0, HIECTUYTOJIBHO-
IUTACTHHYATYIO, IIECTUYrOJbHO-CIIUPAIbHO-KOHUYECKYI0 M MHOTHE JApYyrHe
¢dopmbl. CLerIssach, KpUCTAILIbI 00pa3yIoT JIFOCTPhI, Yalllk LBETOB, LIEMH U T. II.
HauGonbmx pa3MepoB JOCTUTAIOT BOPOHKOOOpa3HbIe
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[IECTUTPaHHbIC MUPaMuAbl. OHU MPUKPEIUICHBI BEPIIUHAMU, TYCTHI B CEPEIUHE
U, WMes OTKDPHITOC OCHOBaHHME, HAIMOMHHAIOT YalllM IBETOB C IIECTHIO
CPOCIIUMHUCS JICTIECTKAMH. TakKWe «IBEThI» JOCTUTAIOT B momnepeyHuke 30
CaHTUMETPOB. [IJIMHA CBHCAIOIIUX CO CBOJIA MELIEP LeNeil JOCTUraeT NoayMeTpa.

O0pa3yrTes JIeJsTHbIC KPUCTAJUTBI TYTEM CYOIMMAIIMK UK TIepexo/ia MapoB
BOJIBI HETIOCPEACTBEHHO B i/, CyOnumariys Hanbosiee HHTEHCHBHO MPOUCXOIUT
pu TemMneparype 0Jin3koi k 0° 1 OTCYTCTBUU HIIM HE3HAYUTEIHHOM JIBH)KCHUM
BO3/lyXa, HACHIIICHHOTO Hapamu. JIeqsHbIC KPHUCTAJUIBI Yalle BCEro PacTyT B
paciieniiHax B OOKOBBIX,  IUIOXO
BEHTHJIUPYEMBIX XOJaX B MEPUOJIBI
BECCHHETO pPAaBHOBECHUs, KOTJIa TOK
XOJIOHOTO BO3[yXa B MEHIEPY MOYTH
MpeKpaaeTcs.

JlensiHble KpUCTAUIBI UMCIOTCS B
neniepax: Kynrypckoii u Kamenckoii B
[lepmckoit obmactu, Mneukux — B
ropoge Wnenke, [loOmuHCKOW — B
Yex0oCIoBaKUU U MHOTHX JIPYTHX.

JlegssHble CTAamaKTHUTBH.
Boma, mpoHHKaromas mo TpeuuHaM u
MycTOTaM B Ty YacTh TMEIIEPHI, TIC
Temnepatypa 0°, mpeBpamaercs B Je.
3amep3as, OHa 0Opa3syeT JICASHbIC

= ) CTaJIAKTUTBl  COCYJIEBUIHOW  (HOpPMBI
Puc. 20. JleasiHbIe CTaIarMUThI, CTATAKTHTBI, (pI/IC. 20), JlnmHa 2TUX CTaJaKTHTOB

KOJIOHHBI U TIOKPOBHBIH j1e1 B KyHrypckoit 3aBHCHT OT  PAacCTOSIHHS — MEXIY
Termepe.

MOTOJIKOM W mojioM rnemepsl. ['ne
paccTosiHME 3HAYUTENBHO, CTaJaKTHUTHl JOCTHTAIOT NBYX-TpeX, peaKo Oojee
niecTd MetpoB. Haubonplmivii nuaMeTp CTalakTHUTOB OOBIYHO B MeCTe HX
MIPUKPETUICHUS], a KOHell — ocTpbId. [lonepeyHoe ceueHne OKpyrioe, OBalbHOE,
SJUTATITHYECKOE, UITH 00JIee CI0KHOE U U3MEHSIETCS
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o juinHe. JluameTp JNeAsiHbIX CTalakTUTOB OT 1-2 no 5-7 u maxe go 20-30 u
OoJiee CaHTMETPOB.

CranakTuThl MOTYT OBITH OJHOJETHHMH ¥ MHOTOJETHUMH. Kaxiblit
OJHOJICTHUN CTaJIaKTUT mpexacrasiseT, 1o M. II. I'o1oBKOBY, OJUH KPHUCTAILL.
Ce30HHBIE CTaJaKTUTBI 00pa3yloTCs B TeX YacTAX IMelep, IAe 3UMOI0
TOCHOJICTBYEeT OTpULATeNbHasl TeMIepaTrypa, a B TemIoe Bpems roja —
MOJIOKUTENbHAs. B X001HON yacTH meuiepsl U, OCOOEHHO, B Ieliepax 30HBI
BEYHOH MEp3JOTHl  O0pa3yloTCsi MHOTOJIETHHE  CTAJaKTUTHI, JUaMETp
MOTIEPEYHOr0 Ce4eHUsi KOTOphIXx gocturaeT 30 u gaxke Oojiee CaHTUMETPOB.
MHoroneTHle CTaJIaKTUThI COCTOSAT U3 IOCIONHO-PACIOI0KEHHBIX YATHHEHHBIX
KpHUCTaJIOB.

OpHoNMeTHHE CTaJaKTUTHI TBepAbl. HapyXHBI ClOM MHOTOJIETHHX
CTaJIAKTUTOB B IEIIEPax ¢ IEPEMEHHBIM JIBIKEHHUEM BO3/yXa 4aCTO MOPUCTHIN U
MOJYPBIXJIBIN, 0COOEHHO B JIeTHEee BpeMs. OTO OOBSICHAETCS BIMSHUEM TOKa
TEIUIOTO BO3yXa.

I[BeT cramakTUTOB pa3nuueH. [IMEIOTCS COBEpLICHHO MpPO3payHbIe
pasHocTH, MaroBoOellble, MOJOYHOOEJbIe, C Ppa3IMYHBIMH OTTEHKaMH
ronyboBaToro u 3ejeHoBaToro 1BeToB. OJHONETHHE, OCOOEHHO TOHKHE
CTaJIaKTUTHI — IPO3PAYHbl; MHOTOJIETHHE — MaTOBBIE, MOJIOUHOOEIIBIE.

XUMHUYECKHUI cOCTaB CTaJaKTUTOB pa3nudeH. Boma ux coxepxur ot 0,04 no
2,1 rpamMma pacTBOPMMBIX BELIECTB Ha JHUTp. B memepax, MpHypOUYEHHBIX K
M3BECTHSAKAM M JIOJOMHTaM, CpEeId PACTBOPEHHBIX BELIECTB IPeo0sIafaroT
KapOOHAThl KalblLMsi U MarHusi, B THIICOBBIX memepax — cyibgar kanpuus. [1o
XMMHUYECKOMY COCTaBy JieJl CTaJaKTHTOB JAEIWTCS Ha TPECHBIH M COJICHBII.
ConeHplii, MM MHMHEPATU30BaHHBIA JieJ| COAEPKUT B JIUTpe Oojiee OIHOTro
rpaMMa pacTBOPEHHBIX BemlecTB. IIpecHbIe JbIBI BCTpEUaroTCsA B IEIIepax B
M3BECTHSKAX, a COJIGHBIE YyCTaHOBICHH HamMu B KyHrypckoil memepe W,
MI0-BUAMMOMY, XapaKTEPHBI AJIS TUIICOB.

W3 nemep [lepmckoii o6iiacT UMEIOT JieisiHbIE CTAAKTUTBI: KyHrypcekas,
Kamenckas u ['myxas.

Jlengsauble cTanmarMUTBH 00pa3yloTCs B XONOAHOW YacTH MEIIEpHI,
KaK IOJ] CTaJJaKTUTaMH, Tak 1 0e3 HUX, Ha HOJIy TPOTOB M NMPOX0J0B. [linHa ux
0,3-1,0 u 70 6 metpoB. [Ipodhuib MOMEPEYHOTO CEUCHHUS, KaK M Y CTAIAKTUTOB,
OBIBaeT OKPYTIIBIM, SJUTUITHICCKUM HIIH Oosee cinoxubM. Juamerp 0,1-0,5 u o
1,5 MeTpa, U3MEHSIOUTUIICS 0 BEPTHKAIIH.
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B HekoropwIx memepax, HampuMep B KyHTypcKoW JeIstHOW, CTaaarMuThI
Pa3BUTHI OOJIBIIIE, YeM CTANAKTUTHI (puc. 20).

Kak u cramakTHThl, cTaJarMHUThl OBIBAIOT OJHOJIETHHE W MHOTOJIETHHE.
OnHoneTHHEe CBOMCTBEHHBI MEPEXONHON 30He. HekoTophle cramarMuThl, Kak B
«[Tonsprom» rpore KyHrypckoii neniepsl, UMEIOT BO3pacT 0oJiee COTHH JIeT.

Pa3HOBUIHOCTH CTaNarMUTOB BECbMa MHOTOYHCIICHHBI U Pa3IMYalOTCS I10
¢dopme. Jlen oOpasyer caxapHbIe TOJIOBBI, TPUOBI, OapaOaHHBIC MATIOYKH, YaIllH,
Basbl. HanOonee 3nauntensHblil n3 n3ectHoIX B CCCP cramarmMuroB fuamMeTpomM
okoino 1,5 merpa, NMpeACTaBISAIOMMHA pe3yabTaT CIMSHHUS psila OTISIbHBIX
cTagarMuToB, Obl1 10 1938 rona B «IlonspHom» rpote KyHrypckoii memeps.
[o3xe OH cNUiICS ¢ HAXOIUBIIUMHUCS HAJl HUM CTAIAKTUTAMH W IPEBPATHUIICS B
JIeIHYIO KOJIOHHY.

He}lﬂHbIe CTaJIarMHUTBI BCTPEUAIOTCA B TEX K€ MCIICpax, YTO U CTAJTAKTUTHI.

Konouubl. JlensHbie KOJOHHBI WX CTOJIOBI MPEACTABJISAIOT PE3yJbTaT
CIIMSTHMS CTAIAKTUTOB U cTalarMUTOB. OOpa3yroTcsi OHM OOJIBIIEH YacThiO B TEX
YacTsIX TMellep, T/ie PacCTOsSHUE, MEXIY CBOJOM M mojoM maino (puc. 20).
HMmeroTcss W 3HAUMTENbHBIC JieAsHbie CTONMObI (JloOmmHCKas memiepa B
UexocnoBakuu). JnuHa ux pasnuura— oT 2 a0 8—10, penko Oonee, METpPOB.
[Ipodwis momepedHOro CeucHWs OBAJBHBIA, OKPYIJIBIA, Yallle CIOMHBIH.
Z[I/IaMeTp H3MeHseTcss Mo BbeicoTe. MMeroTcs CTOJ'I6I)I C TMOICPEYHUKOM
0,2-0,3-1,5 u 10 4-6 MeTpOB.

Kopa ob6nengenenuss. B xomogHoil dWacTu memiep Jen WHOTIA
MTOKPBIBAET TOHKON KOPOH CBOBI M CTEHBI. TouMHa ee KoyebaeTcs OT 0JJHOTO
MUIIIMETpa U jpaxe MeHee 10 10-15, penxo Oojblie, CaHTHMETPOB H
U3MeHseTCs no BeicoTe. Ha OJHUX Yy4YaCTKaxX KOpa MHOTOJICTHAA, a Ha JPYTUX
MOSIBIIICTCS TOIBKO B XOJIOHOE BPeMs Tofia.

XUMHUYECKHUI COCTaB 3aBUCUT OT ITPOUCXOXKACHUS JIb/Ia M COCTaBa MOpo/I, Ha
KOTOPBIX Kopa obneneHeHns oOpasyeTcs. M3BecTHa Kopa ¢ IPECHBIM U COJICHBIM
nboM. B ogaoM rpore KyHrypcekoit nemepsl BBEpXy aBTOpOM ObUT YCTaHOBIICH
cynb(}haTHO-KaNbIIUEBO-TUAPOKAPOOHATHBIN COJICHBIN JIe]l, @ BHU3Y — IMPECHBIN.

Kopa oGnenenenust oOpasyeTcst 3a CUeT Mmepexojia mapoB BOABI B JIeJ, WIN
3aMEp3aHus BOJbI, U ONIMCaHAa B HEMHOT'UX ICHIEpax.
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[MoxpoBHuBIH nen. Ilon rpoToB U MpoxoJOB OBIBAET MOKPHIT JIbIOM.
IToxpoBHEII €A cocTaBlsSeT OCHOBHYIO MacCy JbJa B Ieliepax-JeJHHKAX.
KonuyecTBo ero pa3snuyHO M 3aBUCUT B OCHOBHOM OT pa3Mepa Iemep U ux
KJIMMaTU4eCKUX ycloBui. Tak, B MATH MJELKHUX Ielepax oOlias macca Jbaa
cocrapmsiia B 1880-1881 romax Bcero oOKojlo MHATH KyOOMETpoOB, a B
JobmmHckoit neniepe B UexocnoBakuy 00beM JIEASTHONW Macchl onpeseneH B 120
TBICSTY KyOM4YeCKNX METpOB. TOJIIMHA JIEASHOTO TOKPOBa camMasi pa3HOOOpa3Hasi:
B remepax mnpuropoxHoil 3ouel KyHrypa — B MeukuHckoit — 20,
Knanoumenckoit — 40, AunpoHoBcko#t — 50 cantumeTpoB, a B KyHrypckoit 1o
2-3 metpoB. B JloOmmHCKO# memiepe MOKPOBHBIH JieJ nuMeeT ToimuHy B 20
METPOB, TaK YTO B HEM MOXKHO BBIPYOUTH TYHHEIH.

[Tnomans, 3aHsATas HOKPOBHBIM JIBJIOM, TaKXe pa3HooOpa3Ha — B Mienxux
Melepax OHa COCTaBSIeT OKOJIO ABYX, a B JloOmmuHckod memepe — 7000
KBaJpaTHBIX METPOB. B nemepe AlicpuseHBensT B ABCTPHH ITOJT HOKPHIT JIHIOM
HAa NMPOTSKEHUH JIBYX KHJIOMETPOB.

IIpeobnamaeT MHOTOJIETHUI JIeN.

TBepAOCTh OTAENBHBIX YacTel IOKPOBHOIO JbJAa pasiauyHa. IIpu MomuoM
MOKPOBE HAa MOBEPXHOCTH B JIETHEE BpeMs Jien 0ojiee PhIXJIbli, a Ha riIyOnHe —
wiotHel. OH OBIBaeT MPO3paYHBIM MM MOJIOYHO-OENIBIM C  Pa3IMyHbIMU
OTTEHKaMH.

XUMHUYECKHI COCTaB 3aBHUCHUT OT IPOMCXOKACHUS M MOPOJ, B KOTOPBIX
HaxoJuTcs neuiepa. beiBaer npecHslld U CONEHbIN Jen. B HEKOTOpBIX Hemepax,
I7ie TOKPOBHBIN JIeJ] MUHEPAIU30BaH, IIPH €ro JITHEH yObUIM Ha ITOBEPXHOCTU
00pa3yroTcsl THIICOBasi MyKa M OTAENbHbIE KPUCTAJUIBI I'MIICA, KOTOpble ObLIN
yctaHoBJeHs! eme B mponuiom cronetuu U. C. Tonskoseim u E. C. degopoBsiM
B KyHrypckoii nemepe.

IToxpoBHBII Nen XapakTepU3yeTcsl NPU3MaTHYECKUM CTPOCHHEM, YeM
oTan4aeTcs OoT GUPHOBOro M o3epHoro. Mmerorcs u ciiouctbie pazHocTH. Ha
HAKJIOHHBIX U CTYNEHYATHIX Y4aCTKaX BBIACIIAIOTCS «TIIETUYEPhD) U JISI0TAIBI».
B 3aBHCHMOCTH OT NPOUCXOXKACHHUS Pa3lIWYal0T HECKONBKO Pa3HOBHUIHOCTEH
MIOKPOBHOTO JThAa. Jlex, oOpasyromuiics B pe3yiabTaTe HAKOIUIEHHS CHEra B
memepe, HOCHT (UPHOBBIM XapakTep. B HWHBIX ciIydasx IOKpPOBHBIN Jiex
CMEIIAaHHOTO TPOUCXOXKICHHUS, TPEACTABISET Pe3yabTaT HAKOIUIGHUS CHETa U
3aMep3aHNs IPOHHUKAIOIEH C TIOBEPXHOCTH
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BoJbl. [lopoii yacTh Jba 0Opasyercst U3 ONABIIMX Ha JHO I'POTa KPUCTAIIIMKOB
apAa. VHOrma NOKPOBHBIM JieJ BO3HUKAeT W3 BOJBI, NPOCOUYUBILEHCS IO
TpelHaM U IycToTaM B memepy. HakoHel, B HEKOTOPBIX ydacTKax MeIep
BO3MOXKHO HajM4HMe JbAa, O00pa30BaBILEroCs M3 OMNABUIMX KPHCTAJUIOB W
3amep31uel BOJBL.

IloxpoBHbIl nen wu3BecTeH B memiepax: Kynrypcekoit, HMpeHckoi,
Meukunckod, Knanbumenckod, AnapoHoBckod B Ilepmckoit oOmactu, B
Wnenkux, B KpsIMCKUX U psifie APYTHX.

O3epHBlil nmen. Haumenee u3ydeHHOH pPa3HOBHJIHOCTBIO MEHIEPHBIX
JIB/IOB SIBJSIETCS O3EPHBIN Je[. B XONOAHBIX YacTsaX Iemep NOBEPXHOCTh 03ep
MIOKPBIBAETCS CI0EM JIbJA.

JlanHbie 00 3TOM JIbJie¢ BECbMa HEMHOTOYHCIICHHBI. ILmomiaab, MOKphITas
JBAOM, 3aBHCUT OT pa3MepoB o3epa. B memepe AOGorepke Ha o3epe
I'eorpaduyeckoro o0mecTBa OBUIO MOKPBITO JIBAOM OKO0 500 KBagpaTHBIX
MeTpoB. B cenrsope 1937 rona Ha HeM IUIaBaK JIBAUHBI pa3MepoM B 3—4 MeTpa.
YacTp ux ObUIa HaIBUHYTA APYT Ha Apyra. ToJIIUHA 03epHOTO JIbJIa, BEPOSTHO,
KoJieOJeTcs B INMPOKUX rpejenax. B nemepe AGorsimpke oHa 5—15 caHTUMETpPOB.
OsepHbrii ieq umeetcs B TypaeBckoit nemiepe [Tepmckoit ob1actu.

Kak o6pasyercs mnemepHBH maen. Mbl NO3HAKOMUINCH C

dbopMamMH TEIIEpPHOTO JIbJla, C [ABWKEHHEM II0/I3€MHOTO BO3/yXa, €ro
BJIAKHOCTBIO U TEMIIEPATYpPOU.
B BeTpoBBIX Iemiepax, pacloJIOKEHHBIX B paloHaxX, IZe CpegHeroJoBas
TeMIepaTypa HIDKe HyJIs WM OJTM3Ka K HeMy, 3UMOH B IeNepy MOCTYyIaeT O4eHb
MHOTO Xo0JoAa. B XomomHOW dYacTH memiepsl M3 BOASHBIX IapoB BO3AyXa
00pazyroTcst JielisiHbIe KPUCTAIUIBL, 8 U3 BOJBI, OCTYMAIOIIEH CBEPXY,— JICsHbIC
CTAJIaKTHUThI, CTAJIarMUTBI, KOJIOHHBI. Bo;[a Ha MOBCPXHOCTHU IMOA3CMHBIX 0O3€P
MOXKeT 3amMep3HyTh. Kopa o0sieileHeH s CTeH M MOTOJIKA Telep U MOKPOBHBIH
JIes Ha MoJTy Temep oopasyeTcs Kak U3 BOABI, TaK M U3 IapoB Bo3Ayxa. B remnoe
BpEMd 1o0Jia, KOrjaa BO3IYyX C MOJIOKUTEIILHON TeMHepaTypoﬁ JABHXCTCSA U3
Temep, JeJ y BXOAa TaeT, a B Melepax ¢ Ce30HHBIM OJIEIEHEHHEM OH TaeT BECh.
B nensHBIX memepax YacTh €ro TaeT, a OCTAJbHOM JIe[ COXpaHsAeTCs [0
cienyromed 3uMBL.  3aBUCHUT 3TO OT COOTHONICHHA MEXIY XOJIOJIOM,
MIPUHOCHBIIMMCS B TIEIIEPY B 3UMHEE BpeMsl, ¥ TEIUIOM — B Terioe. Eciu xomona
MIPUHOCHTCS OOJIBIIE,
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4yeM TCIuIa, TO C KaXJIbIM I'OJOM 6y,ueT 0CTaBaThcs BCe OOJbIIEE KOJHUUECTBO
JJpaa, W OJICACHCHHC 6yz[eT pacTu. B YexocnoBakuu OJHY U3 Meuep
HUCKYCCTBCHHO CAejalnu nensHo. Eciau He MNpeHIATCTBOBATL IMOTOKY 3UMHETO
XO0JIOAHOTO BO3JyXa B HEIICPY U MNPETpaavuTh BBIXOJ BO3JayXa M3 MNCEUICPHI B
TCIUIOC BpEMs, TO MOXKHO ,Z[OGI/ITI)CH OJICACHCHMUS.

Tak kak s 06p330BaHI/I${ JICAAHBIX MCIICP HeO6XO[[I/IMa HU3Kas
cpeaHerojoBas TeMIeparypa, To BCTpCUar0OTCA OHU TOJIBKO B T'OPHBIX paﬁOHaX u
BBICOKHUX CEBCPHBIX HINPOTAX. B roxxHOM MoJIymapu OHU IOKa HEU3BCCTHHI.

HauGoJiee kpynHbIe KAPCTOBLIE NELIEPhI

B Ilepmckoii obnacTd 4acTo NPUXOJUTCS CIbILATh, 4To KyHrypckas
JlefsiHasl Telepa siBisieTcss BTOPOU MM TPEThEeH IO BenuuuHe B mupe. Tak iu
310?

ITo mpOTSHKEHHOCTH KapCTOBBIE IEHIEphl HAMU JAEJATCA Ha IpOMajgHbIC —
mmuHo0 Oosee 100 kuimomerpoB, ouenb Oonbmme — 100-25 kunomerpos,
6onbinne — 25—-1 xunomerp, 3HaunrensHble — 1000250 merpoB, HeGobLIME —
250-10 metpoB u Maibie — MeHee 10 MeTpoB.

PaccmoTtpum Hanbosee KpyIHbIe KapCTOBBIE MEIIEPhl 3MHOTO IIapa.

B Coenunennsix Illtatax Amepuky, B mrate KeHTYKKH HaXOAUTCS camast
OoubIlast U3 U3BECTHBIX memep — MamoHTOBa. OHa oTkphiTa B 1797 roay u
nMeeT oblee MpOoTsHKEHHE TPOTOB, XOJI0B, CIEMbIX MAaXT U MOA3eMHBIX pek 160
KHJIOMETPOB, TPH 3TOM pa3Mephl €€ YBEIHYEHBl IyTeM MPHCOEIUHEHUS
HCKYyCCTBEHHBIMH TIOA3€MHBIMHM BBIPAa0OTKAMH JAPYIHX HEOONBIINX THeuep
paiioHa.

B MawmonroBoii nemepe 225 npoxo1oB, 77 GONBIINX TPOTOB, TPH PEKH C
BOCEMBIO BOJOMAaMu, Tpu o3epa. [loceTuTensiM 0OBIMHO MOKA3bIBAIOT MEIIEPY
Ha nporspkeHun 4,8 kunomerpa. Camblii 001b1I0# 321 «Xpam» umeeT Aauny 163
MeTpa, HPUHY — 87 U BBICOTY — 38 METpPOB.

Bropas no BenuuuHe nemepa BaliHnoTT B wrate MHauana B Havane
MIPOIIJIOTO CTOJIETHS Ha3bIBajach CEMUTPEHHOH, Tak Kak B Hel J0OBIBanach
cenuTpa I M3roTOBJIeHHA nopoxa. K KoHIy mpomuroro croietus oHa ObLia
H3ydYeHa Ha MpOTshKeHUH 85 kmiomerpoB. Camblii 6osbmioi rpot amuHo# 107
METPOB U BbICOTOM 75 MeTpoB. OnMH U3 CTalarMHUTOB, BbICOTOHM 13,7 Metpa,
nmeeT 21,6 MeTpa B OKPY>KHOCTH.
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Tperbell B Mupe IO JUIMHE CTalla HEJAaBHO LIBEHNApcKas nemepa XeabioX
(mocnoBHO «memiepHast apipa»). Ona B 1875-1904 romax Obuta W3y4eHa Ha
npoTsbkeHnH 9 kunoMerpoB. Haumnag ¢ 1948 roaa, uszyuanace mBeHIapckuM
AIBIMHACKUM KITyOOM M K Hadaiy 1956 rona yxe 3akapTHpOBaHa Ha MPOTSHKEHUH
61 xumomertpa.

B 1955 roay B mrate Kentykku, B 160 xunomerpax roskHee JlyncBuina,
OTKpBITA HOBasl OTPOMHAs TeLepHasl CUCTeMa, U3yUeHHas yXe Ha MPOTsHKEHUU
52 KUJIOMETPOB.

[TsToe MecTo 1o UIMHE 3aHUMAaET TOXe ceBepoamepHukaHckas Kapicbaackas
nerepa, otkpbITast B 1901 roay B mtare Heto-Mekcnko. OO1mas anHa Beex ee
I'POTOB M NMPOX0J0B 0 50 KMIIOMETPOB, HW)KHHUI YPOBEHb HAXOANUTCS Ha ITyOHHE
403 metpa ot moBepxHocTH. HanbGonbinmii 3an Kapncbaackoi nemepsl nmeer
JUTMHY OKoJio 1220 mMeTpoB mpu MakcuMaibHOU mupuHe 190 u npeBblieHneM
HaunOosee BLICOKOI TOUKHM MMOTOJIKA HaJ| mojioM Ha 91 merp. Bo3pact rpomaanoro
cTajarMuTa 3TO# memiepsl BbicoToi 18,8 merpa u B momepeunuke 4,9 metpa
onpenensercs B 60 MUIITHOHOB JIET.

[lecras mo BemuuuHe nemiepa ANCpU3EHBENBT, YTO B MEPEBOAE O3HAUACT
«['urantckuit neasHON MUpPY, HAXOAUTCSA B ABCTpHUH B VI3BECTHAKOBBIX ANbIax,
toxHee 3ampiOypra. Ona otkpeita B 1878—1879 romax. B Hacrosiee Bpems
H3y4eHa Ha MpoTskeHnH 40 KUIOMETPOB.

IIporsoxkenuem ot 25 nmo 10 kumomerpoB msaTh memep: IlocroitHa B
OrocmaBun, Arrerenek-Zlomunia Ha rpanune Benrpum u UYexocioBakuw,
MawmonToBa B Actpun, [lan ne-Kpons Bo @pannun, TanTtanoBa B ABCTpHH.

Cewms neniep umeroT uuHy oT 10 10 5 kugomeTpos. Ito — nemepa Mupa B
Benrpun, bpamabse Bo ®panrun, [lommnaromnym B Upmanauu, ITagupak Bo
Opannuu, Jlana ne-bpexxo B bpasunuu, Bummennbeprckas B ['epmanum,
Kakayamunma B Mekcuke.

Eme 60oee MHOTOYMCIICHHBI NEIIEPHI C 00IIEeH IIMHOM IPOTOB U MPOXOJIOB
oT 5 no 3 xujomerpoB, ux 15, B Tom umciae KyHrypckas neasHas memiepa
mpoTspkeHHeM 4,6 kunmomeTpa. IlociaenHsst sBiIseTcs ABaAATON B MUPE 110 AJTHHE
1 BTOpOii nocne BuMmMens0eprekoif cpey THIICOBBIX Heliep.

B Iepmckoii o6acty, Mo mojicyeTaM aBTopa, UMeeTcst 0ojiee cTa KapCTOBBIX
Temmep, WIin B CPeTHEM OJIHA TIemiepa
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Ha 300 kBagpaTHBIX KHJIOMETPOB 3aKapCTOBAaHHOM IIIommaau. Pacrpenenensl oHn
HEpaBHOMEPHO.

Ha BocTtouHOl okpaunne Pycckoil ruatdopmbl Haubosbliee YUCIO Teep
omucaHo B CeuBHHCKO-CepruHckoM u  KyHrypcko-HpeHCkoM KapCTOBBIX
pailoHax B TMIICax KyHI'YPCKOTO sipyca. MHOTo nemep U B U3BECTHSAKaX BHEIIHEH
ckiaayaroi 30Hbl Ypana. OueHb Mano memep B obmactu I[lpemypanbckoro
nporuba. [Tourn Het ux u B Bumepcko-UycoBCcKOM KpaeBOM MOHSTHH.

KyHrypckas nengaHas nemepa — kpynHeimas B8 CCCP. [lannasie
0 Hell BCcTpewaroTcss B PYCCKOM M MHOCTpaHHOM JuTeparype, HauuHas ¢ 1703
roga. Ilemepa Haxoautcst BOMM3u Kyerypa nHa mpaBom Oepery ChIIBBI, B
OTJIOXKEHHUAX HPEHCKOW CBUTBI KYHTYPCKOTO spyca IIEpMCKOM CHUCTEMBI.
OT10KEeHUS NpeACTaBJICHbBI MOMIHBIMM ITaYKaMM THUIICA W aHTUApUTA,
Ppa3acJICHHBIMU U3BECTHAKAMHU U TOJIOMUTaMU.

B wu3yuyeHHo#l dyacTH memiepa cCOCTOMT M3 58 TIpoTOB ¢ Oojiee y3KUMHU
poxoJaMu Mexay HuMH. OOIasi mpoTsHKEHHOCTD meleps! 4,6 kuaomerpa. B
nemepe 36 o3ep. [Lnomiams camoro 0obInoro u3 HUX okoyio 700 KBaapaTHBIX
METpOB, TNIyOMHA B cpenHeM — 4, a Haubojbmias — 6 METPOB. YPOBEHb BOJBI B
o3epax KoJebJeTcsi B 3aBUCHMOCTH OT ypoBHS peku ChUIBBL. MakcuMallbHast
BBICOTA €r'0 U IUIOLIaib 03ep HabmrogaeTcst BecHoi. Bosa o3ep MuHepaan3oBaHa.

B nemepe MoxxHO HaOmtonaTh pasHOOOpasHbie (GOpMBI JbJa: KPUCTAIIBL,
CTaJlarMHUThI, CTAJIAKTUTBI, KOJIOHHBI, KOpY O6J'Ie[[eHeHI/I§I CTCH M IIOTOJIKA,
MTOKPOBHBI Jteq Ha mony. COCTOMT OHA M3 JBYX OCHOBHBIX 4acTeil: mepenHei —
XOJIOAHOM, /i€ JIeJ] COXpaHsAeTCa BeCh roJl, U JajbHEl — TEIUIONH C MOCTOSHHOU
TeMIEpaTypol OKoJio 5 rpagycoB. Mexay HUMHU pacIoJIOKEHA IepexoHas
30Ha, IAc 3UMOU TMOSIBIISIIOTCS JICAAHBIC CTAJIAKTUTBI U CTAJIarMUTBI, KOTOPLIC B
TEIUIoe BpeMs TaloT.

B nemepe, kak yxe oTMedanu, HaOIIOJAIOTCS 1Ba HAIIPABJICHUS JBHKESHUS
BO3/yXa: 3UMHEE, IIPOJOJDKUTEIBHOCTRIO 10 188 mHel, cHapyXu B memepy H
netHee 1o 172 nuel, B oOpaTHOM HampasieHHH. OHH pa3fesieHbl BECEHHUM H
OCCHHMUM NE€pHOJaMU OTCYTCTBUA JBUKCHUA. CKOpOCTB JABWKCHUSA BO3JyXa
JocTuraer 5 MeTpoB B cekyHay. OOpa3oBaBIIMiiCS 3UMOH Jie[] HE ycCleBaeT
MIOJTHOCTBIO PacTasiTh JIETOM — M 00BeM ero yBenudynBaercs. [loBepxHOCTH
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TAIOIIEr0 OKPOBHOI'O JIbJa JIETOM MOKPHIBAETCSI MOPOLIKOM KPUCTAIIUNUYECKOTO
THIICA.

KyHrypckas memepa cuutanach OAHOITaXHOH. JlaHHbIe OypeHHs U
HCCIICIOBAaHMs aBTOpAa IIO3BOJIMIM YCTAaHOBHUTh HAJIMYME B MeEIIEpe YeThIpex
staxeid. IlepBblit aTaxk B Hacrosmiee BpeMsi popmupyercs. [ToTok KapcTOBBIX
BOJI, COOOLIAIOMINXCS C 03€paMH, BBIHOCHT DPAaCTBOPEHHBIE BEIECTBA. JTax
HaXOJAUTCS HUXKE MOCceIlaeMot 4acTH memepsl. BTopoil atax xapakrepusyercs
IUIOCKMMH CBOJIaMH TIOTOJIKOB. DTO, TJIABHBIM 00pa3oM, TpOTHI BOJIHM3H BXOJa B
nemepy. Tpetuit 3Tax ObUT BCKPHIT OypOBOW CKBa)XMHOW, BHJIEH B IpOTE
«/lpyx0a HapoIOB» 4epe3 OrpOMHYIO0 OpraHHyioo TpyOy (rpot «YHacoBHs»), C
OoChIlled B HEKOTOpBIX rpoTaXx. CBOABI TPOTOB 3TOr0 3TaXa apovHEIE,
MOJyKpyTIble. JlanbHue BBICOKHE TPOTHI NMPEICTABISAIOT COSTUHEHNUE BTOPOIO U
TpeTbero sTaxkeil. CrieMeHTHpOBaHHas KAMEHHAs OCBIIb TPETHETO ATaXka BUIHA B
MOTOJIKE M CTeHaX rpota «Mopckoe THo». UeTBepThIil 3Tax, M0 JaHHBIM OypOBOH
CKBAXHHBI, HAXOTUTCA B CTaAuu ApAxyocTd. OH 3alojHEH NPUHECEHHBIM C
MOBEPXHOCTH MAaTEepPHAIOM, TPOJAYKTaMH OOpYIIEHHS CBOAOB, KOTOpBIE
CLIEMEHTHPOBAHBI THIICOM.

OTaxku TNelepbl NPEICTaBIAIOT CTaJuM YIIyOJeHUs KapCTOBBIX BOJA U
COOTBETCTBYIOT CTYIICHSIM YIi1yOseHust peku ChUIBBL

CBoeoOpa3zeH )XUBOTHBIH MuUp remiepsl. B o3epe rpota «/Ipyx6a Hapoa0B»
obwuraert ciernoii padok Kpanronuke XieoHnukosa, otkpbiTsiid [1. H. KantepeBbim
B 1912 ronmy.

B 1947 roay A. I1. Bononun u B. A. TlmeHn4Hoe n3ydanu 6akTepruaibHYIO
¢topy nemiepsl 3uMoit U BecHo. Cojiepkanue MUKPOOOB B BO3IyXe 0Ka3aloCh
CIIEAYIOLIIM:

I'por Coneprxanne MAUKPOOOB B OTHOM
KyOHMYecKOM MeTpe BO3/1yXa:
3UMOM BECHOH
«[TomspHBII» 135 5677
«MeTeopHBIi» 405 1485
«dpyx06a HapoTOB» 6020 4459
3ao3epHas 4acTh 140 1621

B Bo3myxe nemiepsl, 0c0OEHHO 3UMOH, MUKPOOOB 0Y€HB MaJIo.
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B Boze 03€¢p U B BOJC, HOHy‘{eHHOﬁ OT pacCTadBLICTO JibJa, TAKXKE MaJjlo

OakTepuid.
B rimHe Ha mosty rpoToB cojepykaHue MUKPOOOB ClleayIomee:
I'poter ConeprxaHre MUKPOOOB B OJJTHOM
rpaMMe IOYBHI I10J1a
3UMOH BECHOH
«dpyx6a HapoTOB» 500000 440000
«[TomspHBII» 9000 12000
«PyuHBI» 46000 -
«MeTeopHBIi» 117000 -
3ao3epHas 4acTh 10000 12000

Ha otkprIiTOM BO31yXe, BHE MEHIEPHI, B OJHOM I'paMM€ ITOYBBI COIEPIKATCS
JECATKA MIJUTHOHOB M Ja)Ke MIJUTHAPIBI MEKpoOoB. Clle1oBaTeIHHO, B TIIMHAX
TIeIIEePHI coiepKaHme UX HIYTOXKHO.

Bce »ti manHBIe mOKa3bBaroOT, 4To KyHrypckas JieisHas memepa OemHa
MHKpOGIOpoii, a BO3AYX €€ HEKOTOPHIX TPOTOB, OCOOGHHO 3HMOW, IO
KOJIMYECTBY OakTepwil MPHONMKAETCs K YHCTOMY BO3AYXY JIECOB M BEPXHUX
cioeB atMochephl.

YucroTa Bo3ayXa U Apyrre 0COOCHHOCTH KJIMMAaTa Temep HaBeIH Bpadel Ha
MBICTIh 00 MCIIONB30BAaHUH HX UIA JieueOHBIX nenell. B ['epMannu ycTaHOBIICHO
3HavYeHue nemepbl KiytepT i neueHust OpoHXHaIbHOM acTMEL [TogHAT Bompoc
0 JIe4eOHOM HCTIOIb30BaHuN Tenep Berrpun. Meankam [lepmckoit oOmacTu, rae
HUMEeTCsl MHOTO TIeIIep, CIIeJ0BAI0 Obl 3aMHTEPECOBATHCS STUM BOIIPOCOM.

OcranpHble HW3y4YeHHBIC Temepsl llepMckoil 007acTH 1O MPOTSDKCHHIO
MEHee IBYX KIJIOMETpOB. /3 HUX 3HAYMTEIFHBIMHU SIBITIOTCS NIEBSATH, OOIIEH
JUTHHOH OoJiee cta MeTpoB Kakaas: Kuzenosckas, [lammuiickas, JleBbs, ['myxasd,
MeukuHnckasi, MapuuHckas, KuzenoBckas Mensexbs, YuHCKas M Iewniepa
Tuxoro xamusa. W3 HuX Tombko MeukuHCKass W YWHCKas (TeIepsl, Kak U
Kynrypckas nensHasi, HaXOAATCS B THIICAX, OCTAIbHBIE CEMb IMPHYPOUYCHBI K
HM3BECTHSIKAM.

Ku3zenoBckas uwnum Buamepckas memepa HaXOAUTCI
ceBepHee ropoja Kusena B kaMeHHOYTOJIbHBIX U3BECTHSIKAX, B 1oyinHe Buatepa,
B OCHOBAaHUU AECSITUMETPOBOIO
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ycryna. OTKpbITa OHa B MATHAECSATHIX roAax mpormuioro cronerus. Ilemepa
HauMHAeTCs OONBIIMM HUIIEOOpa3HbIM YIriyOJeHHeM, NEepexXOAsiliuM B
cpaBHUTENbHO Yy3kui BxoA. Ilo mmany, coctaBienHomy M. C. I'ypeBuuewm,
Terepa MoXKeT OBITh paszieieHa Ha Foro-3alajHylo, Tak HasbiBaeMyto «CTapyro
nemepy» U ceBepo-BocTouHyro — «HoByro nemepy», OTKpbITYIo no3aHee. OHu
COCAMHEHBI MEXIy co00il mpoxogoMm mupuHOW 1-1,5 MeTpa M BeICOTOW B
cpenneM 0,40, Bo3pacTatonieit mo kpasim a0 2 MeTpoB. /[HO Mpoxoaa MOKPHITO
JKUPHOH U IJIOTHOM TEMHO-KOPUYHEBOMU TJIMHOM.

B Kuzenockoil memepe oTMedaeTcsi sIPyCHOE PACHOJIOXKEHHE TPOTOB U
X0710B. OCHOBHBIM SIBJISIETCS CPEIHUI TOPU30HTAIBHBIN sApyc. OT Hero BBepx
OTXOJISIT BEPTHUKAJIBbHBIE WM .KPYTO HAKJIOHECHHbIE KaHaJbl, UIMEIOIINE BBIXO]] Ha
MIOBEPXHOCTh 3eMiH. IloJOCTH, pacloyoKeHHbIE HMXKE OCHOBHOIO spyca,
COCTaBIAIOT NepBBIH sApyc. OHM paclHpoCTpaHEHbl JHIIb Ha OTAEIbHBIX
ydacTkax. Tak Kak CpeHUH SpYC, pa3BUTHI B TOPU30HTAIILHOM HAIIPABIICHUH,
sIBJIsieTCs npeobnanaronmM, To Kusenosckas nemiepa OTHOCHTCS K THITY CYXHX
TOPU3OHTANBHBIX Temiep. OpHako, HapsAgy C TOPU3OHTAIBHBIMU, HMEIOTCA
OTJCJIbHBIE YYacCTKU C KpyTu3HOH 10 60 TpaxycoB ¢ BOPOHKAaMH Ha JHe,
00pa3oBaBUIMMHUCS B PE3YJIbTAaTe MOCIEAYIONIETO pa3MbIBa U3BECTHIKOB, MOCIIE
00pazoBaHUsl cCaMoii elephl.

[Mpouecc pa3mbiBa mHpojomKaeTcs MW B HacTosiee Bpems. OO 3Tom
CBUIETENIBCTBYET JAIbHEHIIIEe pacIMpeHne MOJIOCTEH 3a CUeT Pa3MBIBAIOIIETO U
BBIIIEJIAYMBAIONIETO JEHCTBUS BPEMEHHBIX IIOTOKOB, a TaKKe OOpyLIeHUS
CBOJIOB.

«Crapas memiepa» COCTOHT M3 IBYX XOJOB — 3allaJIHOTO M BOCTOYHOTO,
COCIMHEHHBIX KOPOTKMM IIPOXOJIOM, HaXOJSIIMMCS HENaJeKo OT BXOJa B
neIepy.

3amagHbIi X01 UMEET HallpaBlIeHHUE C FOT0-BOCTOKA Ha ceBepo-3amnaia. O6mas
nrHa ero 80 MeTpoB, a cpenHsis mupuHa — 4 MeTpa. DTOT X0/ BElET B TPOT,
OpUEHTHPOBAHHBIN B MEPUANOHAIIFHOM HAIIPABIICHUH, JUTMHON 16 U BBICOTOH 10
14 metpoB. CTeHBI IpoTa MOKPHITHI HATEUHBIMU OOpa3oBaHUSIMHU. J[HO mmeer
BOPOHKY I'TyOMHOM 3 MeTpa, B KOTOPYIO CTEKar0T BpEMEHHBIE MOTOKH. 13 rpoTa
Ha CeBepo-3ama OTXOIUT y3KUH, OBICTPO BRIKIMHUBAIOLIHHACS X0 C KPYTU3HON
nHa ot 0 710 7, BO3pacTaromiei Ha OTIeNbHBIX yaacTkax 10 30-35 rpamycos.

Bocrounsii xox mmmHoro 75-80 m mmpuHOO oT | go 3,5 wmetpa
OpUEHTHPOBaH, B OCHOBHOM, B MEPHUANOHAIIBHOM
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HampasieHuH. Pacumpsisace, oH 00pa3yeT HEeCKOJbKO TPOTOB, LIMPUHOU /10 9
METPOB B OCHOBaHUH. HeKOTOpbIe TPOTHI MMEIOT Ha JHE BOPOHKH TIIyOWHOMH
4-4,5 metpa. Bropoii psig rporos, obuieit anuHoN 150 MeTpoB, OpUEHTUPOBAH B
HaMpaBJIeHUH C IOr0-BOCTOKA Ha ceBepo-3anaj. Kpaitnuii rpot, mupuHoOi 0KoJI0
9 MeTpoB, UMeeT Ha JHE BOPOHKY IityOmHO# 8 MerpoB. HambGonee mHTEpeceH
IpoT «3aJ myTeies», THO KOToporo Ha 30 MEeTpoB HUXKE MOBEPXHOCTHU 3eMIIU Y
BXoJa B neuiepy. @opma ero kpyrias, ruaMmerp 17, Beicota 15 metpos. [Ipoxon
n3 «3ana myTedleBy» BeleT B HWXKHMH spyC HOJOCTed, AnuHON 24 Metpa,
HMEIOIIUX TaKKe HalpaBJIEHUE C I0r0-BOCTOKA Ha ceBepo-3amaj. M3 cocennero
rpoTa OTXOJUT MOJIOCTh, cyxatomfascs uepe3d 10—15 merpoB go 1-0,7 meTpa u
SIBIIAIOIIAACSA, OYEBMJHO, IPOJODKEHHUEM IIOJIOCTEH  MepBOro  spyca,
OpPUEHTHPOBAHHBIX Ha ceBepo3amna.

Crenyrolie yeTbIpe rpoTa SBCTBEHHO NepeXoisaT APYT B Apyra. M3 HUX Ha
BOCTOK M CEBEPO-BOCTOK OTBETBIIOTCS [Ba Y3KHX IPOX0Ja, M3 KOTOPBIX
10KHBIH, coenunstomuil «Crapyo» 1 «HoByto» nerepbl, ObUT ONKMCaH paHbIIe.
CeBepHBIN IPOX0J] CXOICH C 10KHBIM. B 7—-10 MeTpax ot rimaBHoro xona «Hoso#
nemeps» oH cyxuBaercs 10 0,75 merpa. M3 rpoTta uaer xoi, O4EBHUIHO, CIIEHO
3aKaHYUBAIOIIUICS, C BOPOHKOIO I'NTyOMHOH MSATh METPOB.

«HoBast memepa» smHONH 120 MeTpoB, HMeeT MEpUAHOHAIBHOE
HampaBieHue. borpmias ee  uyacTh  SBISETCS  TOPU3OHTAJIBHOW WM
XapaKTepU3yeTcss HEe3HAUUTEIbHBIM HAKIOHOM Imoja. JIMme ma OTAeIbHBIX
ydacTKax KpyTU3Ha JHA JOCTUTAeT 57 rpaycos.

Camplii 0OJIBIION TPOT PACIONIOKEH B CeBEpHOIT wacTu memepsl. [Ipoxon B
HEro LIEJIEBU/IHBIN, BBICOTOM 7 METPOB. B MepUINOHAIILHOM HAlpaBIEHUH I'POT
umHON 17 meTtpoB. Ha nHe ero HaxoguTCs BOPOHKA, 3alIOJIHEHHAS B HIDKHEH
yacTH OOBaJMBIIMMHMCA TbIOaMU U3BecTHAKAa. CBOJ IpoTa HaBUCAET B BUJE
yCTYyTIOB U3BECTHsKA. BrIcoTa ero, Giaromapsi HATMYUIO BOPOHKH, gocTUraetr 20
MeTpoB. B OCHOBaHMHM 3TOTO XK€ TPOTa MMEETCS OTBEPCTHE JJIMHOIO 7 METPOB,
BeJyIllee B MOJIOCTh, OPHEHTHPOBAHHYIO B IIMPOKOM HaIlpaBJIeHUU. B ceBepHOi
CTEHKE IpOTa Ha BBICOTE TPEX METPOB HAJ MOJOM €CTh YaCTHYHO 3aIOJIHECHHBIH
TJIMHOM MPOXO/I.

B omHoM u3 rporoBs, B ceBepHOM yactu «HoBoW nemepeD», HaXOIUTCS
HeOOTBIIIoe 03epo, MIyONHOH 2,53 MeTpa.
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3akaHunBaercs «HoBas memepa» AByMs y3KUMH KaHalaMH, OTXOISAIIUMU
Ha CeBepo-3arajl U CeBEPO-BOCTOK.

B Hekortopeix  yuactkax ~ KwusemoBckoil  memiepbl  HaOdrOqaroTCs
pa3XKIKEHHbIE U3BECTHSAKOBBIE MAcChl, TAK HAa3bIBAEMOE «U3BECTKOBOE TECTOY.
Ha crenkax rpoToB MMEIOTCS HaTe€4Hble 00pa3oBaHMs, HO Hauboiee XOpOoLINe
00pasipl CTAIATMUTOB M CTAIAKTUTOB COXPAHMJIKCH JIMIIb B TPYIHO JTOCTYITHBIX
ydactkax. Bricota memepsl He mpeBbinraetT 40 MeTpoB, oOlee HPOTSHKEHHE
oxoso 800 meTpoB, a 00beM 150 ThICSY KyOMYECKUX METPOB.

ITamuiickasg nmemrepa ui «bonbine BOPOHKI» HAXOAUTCS B TPEX
kunomeTpax ot [lammu, Ha neBoM Oepery pexu Buokail, B ckamax «bosbiiue
BOPOHKH», OT KOTOPBIX IPOHMCXOJUT ee BTOpoe Ha3BaHue. llemepa omucaHa
H. H. HoBokpemennsix B 1891 romy, B.CwmuproBeM B 1930 rony,
C. I1. EpmakoBeiM B 1944 rony u B. @. Borocnosckum B 1954 rony. Hanbonee
nojpo6Hoe omnucanue c¢ taHom npuHaiexut C. I1. EpmakoBy, kpaTkue
JTaHHBIE U3 KOTOPOTO MBI IIPUBOJKM.

Bxox B memepy pacmoioXeH Ha BBICOTE 32 METpOB Haja pEKod B
BEPXHE/IEBOHCKUX  u3BecTHsKax. Ilemepa coctoutr u3 15  rpotos,
OpUEHTHUPOBAHHBIX B JBYX OCHOBHBIX HAaNpaBlICHHIX. MepHUINOHAIBEHO
BBITSIHYTHI TPOTHI — « CHEXHBINY, «HukHMI», «[ T6100BBINY 1 3a03epHasi Tpymma.
[IIupokxoe HampaBieHHE HMMEIOT TpoThl: «JleTyuux wMmblimen», «O3epHBI»,
«bounbmoit», «CranakTutoBblity. OOIIee NPOTIKEHHE BCEX M3YUEHHBIX I'POTOB U
mpoxoJioB 377 MeTpoB. PaznuuaioT Tpu OCHOBHBIX YacTu memiepbl. OCHOBHON
M3BUJIMCTBIA XOZ OT BXOAa B TMemlepy uaeT dYepe3 TIpoThl «CHEXHBIN»,
«Hwxnuity, «bonpmoiy, «Yyaec» u «CTalakTUTOBBIN» BHAaYale MPUMEPHO C
ceBepa Ha 0T, a Jlajee ¢ 3amajia Ha BOCTOK. BricoTa ero ot 3—4 10 23 MeTpoB WiH
B cpeadem 10—12 merpoB. B mepBoM, «CHEXHOM» TpoTe MUMEETCS Jie]l B BHJIE
KPHCTAJUIOB U JIENISTHBIX cTanarMuToB, quamerpom 20—30 cantumerpos. Bropas,
IIpeflo3epHasl 4acTb, COCTOUT M3 [JBYX IPOTOB — «JleTyuux Msblein» Hu
«O3epHOTO0Y, BEITIHYTHIX C 3aIlaj]ja Ha BOCTOK. B mepBoM U3 HIX 0OBIYHO 3UMYIOT
COTHH JIETYYUX MBIIIEH, IOBUCIIKUX HA CTEHAX BHU3 rojIoBOU. VIMEIOTCs OHU U B
«bonpmom» rpote. Tperss, 3ao3epHas YacTb, COCTOMT U3 HECKOJIBKUX
M3BHIIMCTHIX TPOTOB.

U3 «CTanakTuTOBOr0Y» rpoTa, TO MOABIISIICH, TO TEPSACH, pydeii TeUeT B TPOT
«O3epHblity. 31ech OH HU3BEpraeTcs B My4YHHY, 00pa3ys BOAONA] BBICOTOH 12
METpPOB, KOTOPBIH
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JlaeT HavaJlo 03epy ¢ XOJIOAHOW Bo#o# (Temneparypa 4 rpanyca). YpoBeHb BOJIbI
B 03€pe TaKOH K€, KaKk U B peke Buxail.

B memepe MHOro HaTreuHbBIX O0Opa3oBaHHM, KOTOPBIE MOPAXKAIOT CBOECH
¢dopmoii m KpacoToil. 3BecTKOBbIE CTAJaKTUTHI W CTAIarMUTHI UMEIOTCS B
rpotax: «Yuense 3BykoB», «Hwkuuit», «Cnenoity, «Hyaec», a cTaJakTUTHI B
rpoTax: «bonpIIoiy, «CTanakTUTOBBIN Y, «Jleryumx MBIIIIE,
«JIroburensckuity. Hanbonpmas qivHa ctanaktuToB — 1,5 merpa.

[MoTosaku rpoToB KynonooopasHsie, a B «O3epHOM» ¢ OpraHHBIMH TpyOamu.

IMTammuiickas nemepa BeTpoBasi. 3UMOH BO3yX ycTpeMIsieTcd B Tellepy, Iae
TEMIIepaTypa BbIIIE HYJSA, a JIETOM U3 HEe IBUXKETCA XOJIOAHBI BO3AYX.
JKuBOTHBIN MHp melepbl MpPEeACTaBIEH, KPOME JIETY4HUX MBIIIEH, CIEeNbIMU
HACEKOMBIMH, IIOXOKUMHU Ha KOMApOB.

HNeBbss unau JuBbrsa memepa Ha npaBoM Oepery pexu Komisbr
HaXOJMTCS B NMEPMCKHX M3BECTHSKaX, 00pa3ylolnX OTBEeCHYIO ckaiy. [lemepa
n3BecTHa AaBHO. Ee ynomunan yxxe H. I1. Perukos B 1770 roxy. HecmoTps Ha To,
YTO I€lllepa H3BECTHA B JIMTEPAType OKOJIO JIByX BEKOB, €IIe HET ee
00CTOSITEIFHOTO ONMUCaHus. MI3BECTHO TOJBKO, YTO OHA MMEET NpoTsbkeHue 1,3
KWJIOMETpa ¥ COCTOMUT M3 Pa3HOOOPa3HBIX T'POTOB, CTEHBI U CBOIBI KOTOPBIX
MTOKPBITEI MHOTOYHCIICHHBIMU CTaJIAKTUTAMH U APYTUMHU HaTEKaMU.

MeukuHckas nemepa B CpulBHHCKO-CEPrHHCKOM KapCTOBOM
paiioHe B rUIcax KyHI'YPCKOTO sipyca HaXOJUTCS Ha JIEBOM Oepery pexu Medukw,
nputoka CBUIBBI, B TPEXUETHIPEX KIIIOMETpax OT ee ycThsl. OHa onucana B 1935
rony WM. M. IlepecneruupiM. Bxox mnpencraBiisieT HU3KYH0 MU Y3KYHO LIEJIb.
Coctout memiepa U3 8 rpOTOB C APOYHBIMHU TOTOJIKAMH, & MecTaMu (hopma HX
NEPEXO/IHAs MEX]y IUIOCKOM M NOJNyKpyrioil. Ilon NMOKpBIT BSA3KOW TIIMHOH,
KOTOpO# 0cOOEHHO MHOTO B rpoTe «Pyuei». B rpote «Kirouny» en mokpsiBaet
11071 cyioeM 710 20 CaHTUMETPOB.

ITo memepe Teuet pydeit co ckopocThio 0,3 METpa B MUHYTY, UCUE3AIOIINNA B
TpeuHe. B Hem ObuT moiiMaH cnenoit padok Kpanronunke XneGHUKOBa, TaKOH
ke, Kak 1 B KyHrypcko# neastHol nemepe. Mimeercs aBa HeOOMbIIUX TIOI3EMHBIX
o3epka momaasio B 4 U 18 kBagpaTHEIX MeTpoB M TiayomuHoit 0,5—1,2 metpa.
Temmeparypa BobI B pydeiike u o3epax — 4,4 rpagyca. [lepeanss 4acTh nemeps
XOJIOIHAs, & B TIyOMHE TeMIieparypa Bo3ayxa — 1,2—-3,7
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rpanyca. HanGonpmmmuit rpor — «bonbmoi», umeer aauny 100 u mumpuny 80
MeTpoB. ObIee MpoTshKeHuE netnepbl 270 MEeTpoB.

MapuunsHckas mnemepa B Kuszenoscko-AiBHHCKOM KapcTOBOM
paifone, omucanHas M. C.I'ypeuuem B 1932 romy, HaxoguTcs B
KaMEHHOYTOJIbHBIX U3BECTHAKAaX B MapHMHCKOM JIOTe He1aJIeKo OT BIaIEHHs €To
B peky ['ybamky.

[Memepa cocTouT U3 HATH TPOTOB U OoJiee Y3KUX MPOXOAOB OOILIEH UTMHOM
200 metpoB. OT BXOAHOTO OTBEPCTUS MJCT CIYCK B MEPBBIN I'POT, KOTOPHIHA Ha
1IecTh METPOB HIDKe Bxofa. PasMepsl ero — 6 Ha 8 MeTpoB mpu BbicoTe 10
MeTpOB. B 10ro-BOCTOYHOI uYacTH IpoTa Ha BBICOTE TPEX METPOB HaJ IOJIOM
HaXOJWTCS  KaHall, BeNylMd B Kojojen TIiayoumHod 12,5  wmerpa.
KomnozueoOpa3Hble BepTHKaJIbHBIC CJEIbIe KOJIOAIBI W OpraHHbIE TPyOBI —
OTJIMYMTENIbHAsT OCOOCHHOCTh MeEUIephl. XapakTepeH TakkKe 3HAUYUTEIbHBIN
HaKJOH JHAa ee X070B. OT ceBepo-BOCTOYHOI 4acTH MEPBOTO TPOTa OTXOIUT
KOJIGHYaThI XOJ JUIMHOH § METpOB, KOTOPBIH NPHUBOAUT BO BTOPOH TpOT,
pa3zmepom 20 Ha 7 METPOB U BBICOTOH 16 MeTpoB. M3 BTOporo rpoTa HIMeeTCst X0
B TPEeTUH I'POT, a U3 TPEThEro — B UeTBepTHIH. UeTBepThlil TpoT Ha 2,5 meTpa
BBILIIE TPETHEr0 M 3aMBIKAETCs KOHYCOM M3 IeOHS M OOJIOMKOB HM3BECTHSKA,
BbICOTOH 710 20 MeTpoB. 113 BTOpOro rpoTa MO>KHO MOMACTh B MATHIN pasMepoM 12
Ha 7 u BbicoTol 20 MeTpoB. [Tox ero Ha 10 MeTpOB HUXKE TOJIa BTOPOTO TPOTA.
CTeHbl yKpalleHbl HM3BECTKOBBHIMH HATEYHBIMH OOpa30BaHUSMH, a Yy BXoJa
BBICUTCSI OCBITIb U3 TJIBI0 U3BECTHIKA pasMepoM 110 3 MeTpoB. M3 msroro rpora
HAET HAKJIOHHBIA XOJI IIMPHUHOI0 A0 TPEX METPOB, HOJ KOTOPOTO IOKPHIT
rIIBI0aMK U 1ieOHEeM M3BECTHSIKA, a CTEHKH — BJIaXKHBIMHU O€JIbIMH U3BECTKOBBIMU
oOpazoBanusiMu. Mmerorest cranarmutsl 10 0,6 Merpa Beicotoi u 0,3 merpa B
MIOTIEpPEYHHKE.

KuszenoBckas MeaBexbs nmeniepa. B 1954 rony Ha okpaune
Kuzena paboume maxtel umenn B. WM. Jleanna npu pa3paboTke H3BECTHAKA
oOHapyxuK KapcToByto memepy. Apxeosor O. H. Bagep Hamen B Heit MHOTO
KOCTel )KUBOTHBIX, a JI. C. Ky3HenoBa coctaBuna miaH nemepsl.

B memepe obmmum mnpotskenueM 10 200 MeTpoB coOpaHo mpodeccopom
H. K. Bepemarunsim 5000 xocteii, npunajiexanmumx 18 suaam 307 )KUBOTHBIX.
Hambonee wunTepecHa nHaxomka 1200 xocreit 20 KapiMKOBBIX YypaTbCKUX
MeIIepHbIX MeaBenel, muraBmuxcs pacteHusiMH. OHm oburtamum Oonee 15
THICAYENICTHH Ha3a/a. 371ech K€ BIIEPBbIC B MUpPE HAWICHO
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LIECTh YEperoB M HECKOJIIBKO CKeJeToB coOosel. HaiineHbl Takke CKeneThl
JICTY4UX MBIIIeH, KPOTOB, 3€MIIEPOEK, 3aIleB, BOISHBIX KpPbIC, KPacHBIX U
KpacHO-CephIX MOJIEBOK, JIACOK, TOPHOCTAEB, BBIAP, POCCOMAaX U BOJIKOB.

[Memepa I'myxas HaxoauTcs B M3BECTHSKAX IPaBOro Oepera pexu
Yycosoi, HECKOJIBKO HIDKE ycTbst  p. I'myxoi. Onucana  oHa
U. M. Ilepecnerunsm B 1935 roay. Ilemepa npeacraBnseT TyHHENIb MIUPUHON
2-5 u oOmieit mmHON 150 MeTpoB. Bxon B Hee BumeH B cTeHKe Jora. [lon
3arpOMOX/ICH TJbI0AMU H3BECTHSKA, YMABIIMMU C T[IOTOJKA, a BIIAJAWHBI
3aMOJIHCHBI JIBIOM TOJNIIMHOW OT 1 g0 25 canTuMetpoB. I[loTonok Oosbriei
YacThIO apOYHbIM, MOJYKPYIJblii, HO MECTaMH IJIOCKAM, HAKJIOHHBIN.
Hasucaromyie ra61061 00pa3yoT KapHHU3bL. [ JIBIOBI Ha TOJTy HOKPBITHI TOJCTHIM
CJIOEM CHEKHO-0E€JIOT0 MM JKEITOBATOr0 HATEYHOT'O KaJbLUTa C MOBEPXHOCTU
KpacHO-KOPUYHEBOTO IBeTa. B 3amajHOW dYacTu memiepbl OOHapy>KeHBI
KaJIbIIUTOBBIC CTANAKTUTHI. TemmepaTypa Bo3ayxa 10 aBrycra 1935 roga Obuta
3,4 rpanyca.

YuHCcKass n1eAsHas MeIepa pacloloKeHa B ISTH KWJIOMETpax OT
cena YHHCKOe, Ha IpaBoM Oepery p. Acmbl B KyHIypokux rumcax. [lemepa
BETpOBasi, B MEpeAHel 4acTu JelIsHas, COCTOUT M3 BOCBMU T'POTOB U HMeEET
oOee npoTspkeHue okoio 150 merpos. Mimetotcs opranueie TpyOb!. [IBrkeHne
BO3/yXa B IEIlIepe CONPOBOXKIAECTCS 3BYKOBBIMU SIBICHUSIMH, HATIOMUHAIOLITUMHU
LTYM BOJBI.

[Temepa Tuxoro KaMHS HaXOAWTCS Ha INPaBOM Oepery peku
SliiBel, BOaM3m cema SitBuHckoro, B Tuxom kamuHe. OHa omnuMcaHa
I1. 1. KpotoBemm B 1888 roxy u C. 1. Cepreessim B 1895 roxy. Ha noBosisHO
KkpyToM Oepery, Ha BeicoTe 100—110 mMeTpoB Hax pekoro, nemepa HauMHACTCS
apKo¥ HempaBWIBHOM (hopMEI, BEICOTON 4 U mupuHOH 6,3 MeTrpa. OHa BeeT B
Kkopumop obmeit umHOK 116 MeTpos. Ilemiepa cripasi, Tak Kak 10 TPEUIMHAM U
KaHaJaM B CBOZIe KamaeT Boja. [loi ee 3aBajieH TiIsI0aMH U3BECTHSKA.

MBI KpaTKO OXapakTepH30BaJM [ecsITh HauOojee KPYNHBIX Memep
ITepmckoit obnactu. MHTepecyromuecss OCTaIbHBIMU TEIEpaMi MOTYT HaWTH
cBenieHMs 0 HUX B pabore I'. A. Makcumosuua «Cresneorpaduueckuii oyepk
MonoToBckoii obnacti». OHM H3YyYeHBI eme HemocTaToyHo. He st Bcex
HMMEIOTCA TUIaHbI C TIOTIEPEYHBIMH pa3pe3aMu B HanOoJee XapaKTePHBIX MECTax.
Haxe B KyHrypckoil nensHoi meumiepe A0 CHUX TOpP TMOJb3YIOTCS IUIAHOM,
COCTaBJICHHBIM B
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1935 roxay, rae Her Takux paspe3oB. Iloaszemuoe mapctBo [lepMmckoii obmactu
KJIET TYPHCTOB M HAYYHBIX PaOOTHUKOB, KOTOPBIE OTKPOIOT HOBBIC U Ooliee
JIETAIbHO U3y4aT YXKe U3BECTHBIC MeIEephl.

IIpupoanbie MOCTBI

Mbl yxe yKa3blBaJId, YTO MELIephl 3aMONHSIIOTCA 00JIOMKaMHU M TibI0amy,
oOpymaronmMucs co cBoaa. Eciu ropu3oHTanbHbIe X0Ibl ¥ TPOTHI HAXOISATCS HE
OYEHB ITyOOKO OT 3eMHOI TIOBEPXHOCTH, TO IIOTOJIOK MOXKET OOPYIIUTHCS, U Ha
KaKOM-TO y4acTKe Tieriepa OyeT BCKpbITa, B Hel BO3HUKAET OKHO. JlanbHelinee
oOpyIlIeHNe MPUBOJIUT K IOSBICHUIO HOBBIX OKOH. CBOJI MELIEPHI MMOCTEIIEHHO
YHUYTOXKAeTCsl, a YIeJIeBIINE YJYacTKH OCTaloTcsi B Buae MocToB. Hakower,
pyuiatcs TOCIEIHHE MOCTBI, U Ha MeCTe HeKorja ObIBIIEH Mermepsl BHIUM
JIOJIMHY B U3BECTHSKAX.

KapcToBble MOCTBI OOBIYHO HaOJIONAIOTCS B MPEATOPbSX, TAE CBOJ IeUiep
HMeeT MEHBIIYIO TONIIMHY. B BBICOKHX Tropax, IZle HaJ IeIepaMu 3ajeraet
HECKOJIBKO COT METPOB KapCTYIOIIMXCS TOpOoJ, Ui 0Opa3oBaHUS HMX HET
YCIJIOBHIA.

B Ilepmckoii obmacTu KapcTOBBIE MOCTBI M3BECTHBI IO peke UycoBoH, B
yactHoctd B kamHe [lmakyn. II. A. Copponuukuii HaOmoman ux U B
Kuzenosckom paifone, okono ['y6axu. HOxuee, B bamkupuu, B 6acceiine pexn
Hyrym, npaBoro nputoka benoii, ecTs psii mpuUpoaHbIX MOCTOB. OIMH U3 HHUX
BbIcOTOH OKOJI0 10 MeTpoB B 1946 rony otkpsut B. II. 3enkoBuu, a apyroii B
1949 rony Ha pexe Konmepist — . A. Iledepkun. Ha xapcToBsiii MocT B CpeHeit
Asunm ykaspiBaeT A. C. Kecs.

MHoro MocTOB B KapOOHATHBIX Mopoaax Ha baiakanckom moryoctpose. B
patione tutato Kapcer, Ha pexe Pueke m3BecTHBI JBa TakuX MocTa. bonbmmii u3
HUX HMeeT MPOTsDKEHHE HajJ IMOTOKOM 46 MeTpoB, a BHIIIE 0 TEYCHHUIO
HAaxXOJUTCSI BTOPOM, Maniblii MOCT. ECTECTBEHHBIE MOCTbl MMEHOTCS U Ha PEKe
IMuska (ITo¥#xk).

B bonrapun 0607bIION M3BECTHOCTBIO MOJB3YIOTCA UYJECHBIE MOCTHI
Okpronpust kK ory ot IlnonuBa. IlepBbli MOCT HaxOIUTCS B KUBOIHMCHOM
ymenbe, TIIyOMHOH 1O MATHAECATH METpPOB. MpaMOpOBHIHBIE H3BECTHAKH
00pa3yloT 3/1eCh Ha BBICOTE TPHUANATH-TPUALATH IISITh METPOB [BE apKH,
HAMEIOIUE TONMUHY cBoja 10 10 MeTpos.

Psn ectectBeHHBIX MOCTOB UMeeTcsi Bo @panunu B CeBepHOit
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Puc. 21. Ilpupoxnnsrii MmocT Ha peke Llenap B mrate Bupmxunns, CILIA (o B. ButkoBckomy).
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Adpuxe, B A3un, ocooeHHo B Kurae. J[0BOJIBHO MHOTO KapCTOBBIX MOCTOB B
CesepHoif AMepuke. bombI0i H3BECTHOCTBIO U3 HUX MOJIB3YETCS €CTECTBEHHBIN
MocT B Bupmxunuum Ha pexe llemap, qmHa ero mo moToky — 27 MeTpOB,
ToJHa—13 MeTpoB, a 00111ast BEICOTAa MOCTa HaJl PEKOH — 75 METPOB, YTO PaBHO
3/1aHUIO B JBAAIATh dTaxei (puc. 21).

B rumnce, xak 6oJjee JIerko pacTBOPUMOM B BOJIE, MOCTBI MEHEE J0JITOBEYHEI
u notomy 6osiee penku. B Ilepmckoit oonactu I1. A. Codhponunikuii Had 01871
takod mMocT B 1936 rony Ha Gepery UycoBoii okosio KymMKOBCKOH meIepsl.
M. A. 3y0baieHKo omucai HECKOJIBKO TakuX MOCTOB B 1939 rony Ha CeBepHOM
Kagkasze, B Oacceiine bosbmoii Jlabel. B CeBepHoit AMepHke aBa THIICOBBIX
MocTa uMeroTcs B mrare Kansac.

CaMBIMH HEJONTOBEYHBIMH SBISIFOTCS E€CTECTBEHHBIE MOCTBI M3 COJIH.
A. W. [I3enc-JIutoBckuii ykassiBaet, uto B Kynsockom paiione TamkukucraHa, B
BapcoBoif mnu 3Bydamiei memiepe, HaJl NPO3PauHBIMU COJITHBIMH PYYbSIMHU
MECTaMHU HaBUCAIOT apKH COJITHBIX MOCTOB.

I'naBa TpeTbs

MNOJ3EMHBIE U IOBEPXHOCTHBIE BO/JIbI
KAPCTOBBIX OBJACTEM

Bonbioit nHTEpec MpeACTaBIIsIOT BOBI KAPCTOBBIX 00yacTei. 31ech, Kpome
OOBIYHBIX TIOCTOSIHHBIX 03€p, BCTPEUAIOTCS IEPUOAMYECKH HCYe3aloUIne.
HMerores U peku, KOTOpbIE HA HEKOTOPBIX Y4aCTKAaX YXOIAT B 3€MIIIO.

Ponnuku kapcToBbIX 001acTei Toxke cBoeoOpa3Hbl. YacTh U3 HUX JEHCTBYET
TOJIBKO IlepuoAuYecKU. JIpyrue BpeMeHaMH PE3KO MEHSAIOT KOJIMYECTBO
BBITEKatONIe BOAbl. B THpHOPEXKHBIX 4YacTAX MOpeH Cpenu COJNEHOW BOJBI
MECTaMU MOYKHO HAaWTU UCTOYHUK IIPECHOU BOJBI U J1aXKe HAIUTBLCS U3 HETO.

TpeTbs rnaBa NOCBSALICHA 3TUM SIBICHUSAM.

HA3EMHBIE KAPCTOBBIE HCTOYHUKN

Ha OKpanHE KapCTYIOMICTOCA MacCCHUBa WM B IPOPE3AIOIINX €TI0 TO0JMHAX
MOTYT BBIXOJUTH pa3H006pa3H1)1e KapCTOBBIC POJHUKH WA UCTOYHUKH.
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30Ha HUCXOJAMIETO BEPTUKAIBHOTO JABMKCHHMS KapCTOBBIX BOJ JaeT
HUCTOYHUKU B TOM CJIydae, €ClIM KapCTOBBbIE MOJOCTH 3TON 30HBI — TPELIUHBI U
KOJIOALBI — PACHOJOXKEHbl HECKOJbKO HakIoHHO. Ilpm stux ycnoBusix
MOTJIOIEHHBIE MU BOJBI MOTYT JaTh UCTOYHMKM Ha OKpaMHE KapCTYIOLIErocs
MaccuBa. McTouHMKH OyayT AEeHCTBOBATH TOJBKO BO BPEMs BBINAJCHUS OIS
(puc. 1, A). IToctyruieHue Boabl OOBIYHO HEBEIHKO.

B nmpenenax 30HBI BEPTUKANbHOIO JBIDKEHHS B MeECTaxX pa3BUTUS
HEKapCTYIOUIUXCS WIM MEHee KapCTyIOIUXCA TOpOoJx  3alepXKUBAIOTCA
NoABEIMEeHHbe KapcToBre Boxabl (puc. 1, II a). B obnactax, rae
pa3BUTHl IIACTBl TUICA M aHTHAPHUTA C IPOCIOSMH MEHEe PacTBOPHUMBIX
W3BECTHSKOB M JJOJIOMHUTOB, MOTYT 00pa30BaThCsl MOJBELICHHbIE HCTOYHUKH. B
Ilepmckoit obnacTu mMomOOHOE sIBIEHHE HAONIOAAETCS B CPEJHEM TEUeHHHU
Upenn. Ha mpaBom Oepery ee uMeeTcss psii MCTOYHHKOB, CTEKAIOIIUX II0
H3BECTHSIKaM. Ecnu 3TH M3BECTHAKM 3aKapCTOBaHBI, KAPCTOBBIE BOJBI, NMPOHAS
yepe3 HUX, [ONAaJaioT B TUIICHl MU aHTHPUTHI MOACTHIIAIOIEH AYKH M CTEKAIOT
100 B pycio Mpenu, mu0o yaiie B MoApYCIOBbIC MTyCTOTHI.

Bonee xKUBONMCHBI HUCTOYHUKU IIOJBELICHHBIX BOJ B TOPHBIX paiioHax. B
TOJIIIaX W3BECTHIKOB HaJ MEHEe KapCTYIOIIMMHUCS WIM HEKapCTYIOIIMMUCS
MOpOJaMH U3 TOPU30HTAIBHBIX KAaHAIOB BBITEKAIOT HCTOUHHKHU (puc. 1, Bb).
Muoraa oHn BoaoNaaoM HU3BEPTarOTCs B JOJMHY. Tak B gojauHe YycoBo ecTh
KapCTOBBIA MCTOYHUK, BBITEKAIOMINNA HA BhICOTe Oonee 10 METpOB Haja PEKOH.
EcTb mogo6HbBIe KapCTOBBIE HICTOUHUKH B JIOJHMHE peku Biokail, B 6acceiine pexu
Bonemoit Ma3ep Ha FOxxHOM Ypase u B Ipyrux MecTax.

Ha KaBkase aBTop Hab01a1 Tako HCTOYHMK B palioHe o3epa Puna, Ha pexe
Bb3pimu, HUcmagaromuii U3 memepsl ¢ BhICOTHI 60—80 MeTpoB Hanx pekou. Y
ceneHus1 AHApPEeBCKOro B paifoHe CyXyMH HCTOYHHK NAJAET C BEICOTHI HE MEHee
100 meTpos.

VIcTOYHMKH TO30HBI TOABELICHHBIX BOJ OBIBAIOT KaK IIOCTOSHHBIC, TaK U
nepuoauydeckue. [locnennne AeMCTBYIOT OOBIYHO MOCIE J0XKASH WA BO BpeMs
TasHUS CHera. B psje pailoHOB, T/ie pOJHUKH BBITEKAIOT HA CKJIOHAX TOp, OHU
SIBIISIFOTCS €JMHCTBEHHBIM UCTOYHUKOM BOJOCHAOXKEHNS.

Uctounuku mepexoaqHo# 30HH (puc.l, Il a) gericTBYIOT TOIBKO
IIPHU BBICOKOM CTOSIHUHM YPOBHS KapCTOBBIX BOJA. OHU MMEIOTCS B psifie paifoHOB
ITepmckoit obmacTu.
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B xauecTBe mpuMepa Ha30BEM UCTOYHUK Y ype3a BoAbl peku CBUIBHI, B paiioHe
Tak Ha3zbiBaeMoil JlomaTsl, okono cena Ycre-Kumepts. JIeToM 3TH HCTOUHUKHI
HCYE3aloT.

Haubonee MHOTOYHCIICHHBI HCTOYHUKU 30HBI
TOPU30HTANbHOTO JIBHUXEHHUS BoJI. VHorma xapcToBble BOJBI
9TOH 30HBI BBITEKAIOT B peuHble oTnokeHus (puc. 1. E) wmm B monpycioBsie
mmycToTsl (puc. 1, JK). Eciu komuecTBO KapCTOBBIX BOJ, IOCTYNAIOLIUX B PEUHBIE
OTJIOXKEHHUS, 3HAUUTENbHO, TO OHU MOTYT JaTb M HCTOYHHKH. Tak B paiioHe
Ydumckoro mirato, B HuHzepckom paiione bamkupuu, umeercs Ooibioe
KOJINYECTBO MCTOYHHMKOB, MPUYPOUCHHBIX K MOHMaM pek. JleOuT ux mocruraer
10 KyOU4eCKUX METPOB B CEKYHIY.

B psne paitonoB Ilepmckoii o6nactu, Tam, Ijie pa3BUTHI THUIICHI UPEHCKOM
CBUTBI KYHTYPCKOTO sipyca, OOOTallleHHbIE CYJIb()aTOM KallblMs, KapCTOBBIC
BOJBl YXyIIIAIOT KauecTBO TIPYHTOBBIX BOA. OTo HaOmojaercs B
CeuiBuHcKkOo-Cepruackom, Kynrypcko-MpeHckoM © ApyruxX — KapcTOBBIX
paiioHax.

B Ilonazauncko-llamanmHuHCKOM KapcTOBOM pailoHe Ha pekax UycoBoi u
ChuIBe BOJBI 30HBI TOPU3OHTANBHOTO JBMKEHUS IOCTYNAIOT B IOAPYCIOBBIE
ITyCTOTHI, HE JJaBasi NICTOYHUKOB Ha TOBEPXHOCTH.

HauGonee cBoeoOpa3Hbl MCTOYHUKHU 30HB CHPOHHOTO
N BHU K€ HHUS KapcTOBBIX BoJ. OOBIYHO 3Ta 30HA JaeT HAIIOPHbBIE BOCXOAAIINE
ncToyHukH (puc. 1, B u J1), KoTopble HHOT1a BEITEKAIOT 1K€ BBIIIE IEPEXO0THON
30HHI 111 a. Boabl 3TOM 30HBI MOTYT MOCTYNAaTh U B MOJAPYCIOBBIE MYCTOTHI (K).
MecTa BBIXOa UCTOUHHUKOB YacTO MPEJCTABISAIOT INIyOOKHEe BOPOHKOOOpA3HbIE
OacceliHbl ¢ NpPO3pavyHOM rojy0oBaTO-3eNeHON BOJOW, OOnamaromel HU3KOH
MTOCTOSTHHOW TeMIIepaTypoi U 1eOuToM.

3ameuaTenbHBIM ITPUMEPOM MUCTOYHHMKA ITOH 30HBI Y HAC B CTPaHE SBIISIETCS
Tl'omy6oe ozepo na CeepHom KaBkaze, B paiioHe Hampumka. O3epo mmeer
riryOuHy 258 MeTpoB. B Hero He BIIajlaeT HMKAaKMX peK, HO BBITEKACT pydeH ¢
pacxoJloM BOABI OKOJIO KyOOMeTpa B CEKYHAY, MMTAIOIIMHACSH KapCTOBBIMH
BolaMH. EjxeCyTOYHO OH BBIHOCHT B PacTBOpPeHHOM Buzae 35-50 xyOmueckux
METPOB MMOPOJIBL. J[pyroii BCECOI03HO-N3BECTHBIN HCTOYHUK HAXOAUTCS TaKXkKe Ha
Kaskaze. Oto I'omy6oe o3epo B AOxazmm mo gopore Ha o3epo Puma. O3zepo
MIPUYpPOUYEHO K KapCTOBOH BOPOHKE M HMMeeT momepedHuk 20-25 u riayOomHy
40-70 metpoB. Ha 1He ee HaXOIUTCSl HECKOJILKO MEHBIIIUX BOPOHOK, M3 KOTOPBIX
IIOCTYTIAeT BOAA
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U, TIEPETIOJIHIB BOPOHKY, CTEKAET B BUJE PEUKH B PACIIOI0KEHHYIO BOJIN3U PEKY
B3umu. Boma B o3epe XonomHa M Jaxke B HIONE BOJHM3M ITOBEPXHOCTH
TeMIepaTypa ee He NpeBblaeT 12 rpagycos.

VcTOYHHMKOB, MUTaEMBIX BOJAMH 30HBI CH()OHHOTO ABMIKEHHS, MHOTO M B
[epmckoit obnactu. Hanbonee xapakrepHsl onu it Kumeprcko-CyKkcyHCKOTo
KapcTOBOrO paifioHa, rae Mexay YcTh-Kumeprtsio u CykcyHOM, Ha 3amajHOM
okpauHe Ilpenypanbckoil Jempeccuu, pasTpyXKaroTCsi KapCTOBBIE BOJBI,
MOTJIOIICHHbIE HA HaxozsmeMcss 3amafgHee Ydumckom mmaro. Oto —
BOCXOJsIIIME UCTOYHHMKU B cene Ycrb-Kumepts (B o3epe Kucioe), B nepene
Huskoe wu psa Apyrux, Haxopasmumxcs rokHee (puc. 35). MuHepanbHble
UCTOYHMKHM Kypopra «Kitoum» y TOJHOXBS [ OpomuIeHCKOW — TOopHl,
MO-BUAMMOMY, O0pa30BAIUCh B PE3YJIbTATE BOCXOIAIIECTO MOTOKA KapCTOBBIX
BOJ, KOTOPBIA YBIEK 3a co0oil cepoBojoponHbie Bonbl u3 llpemypanbckoit
ACTIpECCUU. MHuoro HUCTOYHHUKOB, IIHTAIOIIHUXCI BOJAAMHU 3TON 30HbI, B
Kuzenoscko-AiiBHHCKOM 1 ApyruX KapcToBhIX paitoHax Ilepmckoil obmactu.

McTtouHukm 30 H bl NOAPYCIOBOTO CTOKa
MarucTpanlbHBIX M JIpPyrux pek. DBoasl noapycioBelx Hu
NOAAOJMHHBIX TIOTOKOB MNEPEMECIIAIOTCA 10 TEX II0p, IMOKa HE BCTPETAT
HEeKapCTYyIOLIMecs] Win c1abdo 3akapcTOBaHHbIE Mopojbl. Ha Takux ydacTkax
HOZ[pyCHOBOﬁ IMOTOK BBIXOAUT HAa NOBCPXHOCTH B BUAC UCTOUYHUKA. HpI/IMepOM,
M0-BUAMMOMY, MOXET ciyXuTh [leBuii Betnan Ha pexe Konse ¢ pacxonom 2,2
KyOoMeTpa B CEKyH/TY.

Jlydie Bcero BBIXOJ MOJPYCIOBBIX BOJ MOXHO HaONIOAATh 3UMOM, KOT/Ia
HaJ WCTOYHHKOM B PYCJIE€ PEKM JIeJ] He 3amep3aeT. Takue SBICHHS MOXKHO
HaOmonaTh Ha MHOTUX pekax Ilepmckoii odnmactu — HUpenu, Coinse, Konse u
IPyTUX.

HOABOAHBIE KAPCTOBBIE HCTOYHHUKH

KapCTOBI)Ie HUCTOYHHUKHU BBIXOOAT HE TOJBKO Ha JHC PEK, HO O6Hapy)KeHI)I )51
Ha JTHE MOpEH.

W3BecTHO, 4yTO MOps 00J1aJal0T COJICHOI BOJOW, HENPUIOAHOW JJIsl ITUTHSI.
OpnHako B TPUOPEXHOW 30HE HEKOTOPHIX MOpEH HHOTAAa OOHAPYKHUBAIOTCS
«OCTpPOBa» TIPECHON BOJBI, KOTOPYIO HEPEIKO HWCIOJIB3YIOT JJIsi MECTHOTO
BOZIOCHA0XKEHUsS. 3/1eCh CO JTHA OBIOT IPECHbIE MOABOAHBIE MCTOYHWKH. OHHU
HMEIOTCSI B KApCTOBBIX paifoHax Tam, rie Oepera u
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MIpUJIETAIOIINE YYACTKHU JHA CJI0KEHbI U3BECTHIKaMU. [IpOsIBISIIOTCS MOABOIHBIE
HUCTOYHUKHU pa3nuvHo. [Ipu 60JbI11I0M HaMoOpe ¥ 3HAYUTETLHOM KOJIMYECTBE BOIBI
OHH BBI3BIBAIOT BOJIHEHHWE MOPCKOI MOBEPXHOCTH, a MPU MEHbIIEM HAmope U
nebute uX. MOXKHO YCTaHOBMTD JIUIIb [0 MECTHOMY YMEHBIICHUIO COJIEHOCTH
Mopckoi Bozbl. KonndyecTBO KapCTOBBIX BOJ, MOCTYMAOIIUX B MOpe U3
MIO/IBOJTHBIX HCTOYHHUKOB, BECbMa 3HAYUTEIBHO.

B CCCP mnonBoaHble UCTOYHHKH HU3BECTHBI Ha YepHOoM Mope. ABTOp
HabOmonan ux B 1948 u 1950 ronax B patione I'arp. 31echk B THXYIO TIOTOAy Ha
CIIOKOMHON TMOBEPXHOCTH MOpS MOXHO BHUAETHh IBMIKEHHE BOJBI, Kak Obl
paznuBaroLIeiicss Hall BHIXOJAOM MOIIHOTO KapCTOBOIO MCTOYHMKA. ['arpuHCKUi
KapCTOBBIA palOH CIIOXEH MOLIHBIMU TOJIIAMHU MEJIOBBIX M BEPXHEIOPCKUX
U3BECTHIKOB. ATMOC(hEPHBIC OCaJKH, MOMIONICHHBIC KapCTOBHIMH BOPOHKAMH,
KOJIOJIIAMH U TPEIIMHAMHU, Pa3TPY>KAIOTCS B BUJE Psijia KAPCTOBBIX HCTOUHUKOB
mo Oeperam u Ha aue mopeit. W. K. 3aiinieB yka3biBaeT Ha HaJIMYUE MOIBOIHBIX
HCTOYHUKOB BOJIH3H r0KHOTO Oepera Kpeima 3ananuee balimapckux BopoT.

Psim  moABOAHBIX KapCTOBBIX HCTOYHHUKOB HMEETCSl Ha MobOepexbe
Cpemusemuoro Mops. B. A. OOpyueB ykasbIBall, YTO M3 HEKOTOPBIX 3THX
HUCTOYHUKOB, BBIXOSINUX 3/16Ch Ha TIyOHHE 15 METPOB M MOJHUMAIOIIMXCS 10
MOBEPXHOCTH MOps, pbl0aku HabuparoT Boay B 004oHKH. OcoOeHHO
MHOTOYHCIIEHHBl TOJIBOJAHBIE KapCTOBBIE WCTOYHMKH TIPECHOW BOJBI Ha
mobepexbe ApHaTuieckoro Mops. B Jlanmmanuu M3BeCTEH MCTOYHMK MPECHOU
BOJBI, BBIXOAAUIMH Ha riryOmHe 700 MeTpoB HIDKe ypoBHA Mopsa. B Asunm
HAHOOJIBIICH M3BECTHOCTHIO MOJIB3YIOTCS TIOBOHBIC HCTOYHUKU [lepCcHacKoro
3anuBa. BomocHaGxkeHume octpoBa Myxappak (3 rTpynmsel  baxpeifHCkux
OCTPOBORB) JIET TPUALATH Ha3aa 0a3UPOBAIOCH HA IMOIBOJHBIX HCTOYHHUKAX:
BOJI0JIa3bI HBIPSUTH Ha JJHO C MEIIKaMH U3 OBEUbUX IIKYD, HATIOTHSUIA UX MPECHOM
BOJION U, BCILTBIB, BBUIMBAIIA BOIY B OOUKH.

MoskHO ObLTO OBI YKa3aTh Ha MOJABOJHBIC UCTOYHUKHU MPECHBIX BOJ B MOPSIX

JUTSI MHOTHX JIPYTUX KapCTOBBIX pailOHOB MUpa.
Bocxoasmre HCTOUHUKH MPECHBIX KapCTOBBIX BOJ HA JIHE MOpPEW B OCHOBHOM
CBSI3aHBI C 30HAMH TOPH30HTAJILHOIO KU OCOOCHHO CH(OHHOIO BHYKCHUS.
OObIYHO OHHM BBIXOIAT Ha TiyouHe 5-15 m nmo 50 merpos. U. K. 3aiiues
CBSI3BIBAET WX MOSBJICHHE C OIMYCKAHHUEM 3aKapCTOBAHHBIX MTOOEPEKHIA.
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HauGonpmrass rimyomHa Takoro wucrouyHuka B Jammanumu (700 wmetpoB),
HECOMHEHHO, 00YyCIIOBJICHA 3HAUYUTEIBbHBIM TTOTPYKEHHEM HOIBOIHBIX KaHAJIOB,
OBIBIIMX paHee Ha OOBIYHOM, Mo TTyOuHe.

HNCITIOJIB30BAHUE KAPCTOBBIX HCTOYHHUKOB

KapcToBble HCTOUHHKH MMEIOT HEMAJOBa)KHOE XO3AHCTBEHHOE 3HAYCHUE.
Hcrounuku ¢ 60bIMM JeOUTOM B psifie paifloHOB CITy»aT OCHOBHBIM PECYPCOM
BonocHaOxxenus. B KuzenoBckom paiione B nonuHe pexu Kuszena Obuia rpynma
TaKUX MCTOYHHMKOB, CYMMapHBIH aeOUT KoTopbix coctaBisul 80—100 nutpoB B
cexyHay. Boga mx ucnosnp3oBasiach AUl BOJOCHAO0XKEHHS TopojJia U IOCENKOB
maxT. B cBsA3u ¢ OTKaukoW M3 IIAXT YpOBEHb KAapCTOBBIX BOJ MOHU3WICA U
MHOTHE UCTOYHHMKH IEPecTaly JeicTBOBaTh. [IpHIIIOCH HOOBIBATH MHUTHEBYIO
BOJZly U3 OYPOBBIX CKBayKHH.

Boapl KapcTOBBIX HCTOYHHKOB, OCOOCHHO B 3acCyNUIMBBIX pailoHaXx,
ucrnonb3yrores U qa opomeHus. B Cpenneit Asum, B xpebte Kapa-Tay Bona
Bosnapslpckoro MCTOYHMKA 3aKJIIOYEHA B LIEMEHTHPOBAHHBIA KaHAJ [UIMHOIO
0K0J10 30 KHJIOMETPOB U CIYXKHUT IJISI OPOIIEHH IMOJIe HECKOIBKUX KOJIXO30B.
Ha rore ®panuuu Bo10i U3BECTHOIO UICTOYHKKA BOKIII03 OpomIaeTcst 0KoJIo0 ABYX
TBICSY TeKTapoB 3eMid. OCOOCHHO K€ HIMPOKO BOAA KapCTOBBIX MCTOYHUKOB
UCTIONb3yeTCs ISl ATHX 1ieliel B ceBepHOH Adpuke — B Ainkupe u Kupenanke.

KapcToBeIMH SBISIOTCS MHOTHE MHHEpAJbHBIC HCTOYHHUKH. MBI yke
ropopund 00 wuctoyHukax KypopTra «Kmoum» B CykCyHCKOM paiioHe.
KapcroBeiMu, 110 A. M. OBUMHHHUKOBY, ABISIIOTCS CeprueBcKue MUHEpalbHbIE
Bozibl B KyiiObIeBckoii o6mactu, ManecTHHCKHE CepOBOIOPOIHBIE BOIBI OKOJIO
Coun, KucnoBonckuit Hap3an u MHOTHE IpyTHE.

Bomp! KapcTOBBIX HICTOYHUKOB MCITIONB3YIOTCS M IISI JHEPTETHUECKUX LIeNei.
JleOUT HEKOTOPHIX HCTOYHHMKOB TaK 3HAYUTENEH, YTO BOJBl IPHUBOAAT B
JIBUKEHHE Kojeca BOJSHBIX METbHUI], CYKHOBAJIBHBIX (adpuk, TypOWHBI
ruapocranuui. Ha rore ®panuuu BoJbl MCTOYHMKA BOKIIO3 IpUBOIAT B
JBIDKEHHE MAIIUHBI JBYXCOT 3aBOAOB. B TOpHBIX paiiOHAaX 3JIEKTPOIHEPTHUIO
MOJKHO TIOJTyYUTh M 0e3 yCTpoHcTBa IUIOTHH. B MaccuBe M3BECTHSAKOB, TaM, I7ie
OHM HE 3aKapCTOBaHBI, NPOOMBAIOT TYHHEIh M YCTPAWBAIOT Kamepy C
aJeKTpocTaHIuedl. Boaa kapcToBOro HMCTOYHMKA OTBOAMTCS IO TYHHENIO K
JIOTIacTSIM THAPOTYpOuH. CTaphrii )ke KaHall, 10
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KOTOpPOMY paHee BBIXOAWI HCTOYHHK, B MeECTE OTBOJA BOJbl B TYHHEIb
OeToHHMpYeTCs. DTH IJIEKTPOCTAaHLMK 3HAYUTEIBHO SKOHOMHYHEE, TaK Kak He
TpeOYIOT COOpY)XEHMs IUIOTHH. 3[aHWE OJJIEKTPOCTAHIIMU HE CTPOUTCS Ha
TIOBEPXHOCTH, @ BEICEKAETCS B CKaJle.

B Moi0/BIX KapcTOBBIX 00NACTAX, TJE MYCTOTHI 30H T'OPU30OHTAJIBHOTO U
CU(OHHOTO JABW)XEHHS KapCTOBBIX BOJ CPaBHUTENBHO ciabo pa3paboTaHBbI,
npeo0yialaloT pa3oOIIeHHbIE MOJOCTH M HET elle €AWHOTO BOJOHOCHOTO
ropu3oHTa. KapcToBble BOJbI MECTaMH KOHLIEHTPUPYIOTCS B OOJNBIINX KaHANaX,
JlaBasi UCTIOJIMHOBBIE UCTOYHHMKU. B NpeBHHMX KapcTOBBIX 00JACTSIX MOJ3EMHBIE
ITyCTOTHI XOpOLIO pa3paboTaHbl M NMPeolNafaloT COOOIIAIOIINECs MOJIOCTH U
TPEIIMHBI, YaCTO 00pa3yIolue eANHbIA BOJOHOCHBIH TOPU30HT.

B Ilepmckoii 00acTu B M3BECTHSIKAX, I/l KAPCT JI0OCTATOYHO JPEBHUH, Yalle
BCTPEYAIOTCSl KAPCTOBBIC BOJIBI B BHJIE €IMHOTO BOAOHOCHOTO (TOPU30HTA 30HBI
TOPU3OHTAJIBHOTO JBIKEHUS. DTO OYEHb BaXKHO, TaK KaK MOXHO OypHTh
CKBO)XUHY B JII0OOOH TOYKE M Ha W3BECTHOU IIIyOMHE B 30HE TOPH30HTAIBLHOTO
JIBIDKEHUS! TIOYTH HaBEPHSIKA MOJYYUTh BOLY.

KAPCTOBBIE O3EPA U BOJIOTA

B KkapcToBbIX 001acTSIX, pPACHOJIOKEHHBIX B 30HE HW30BITOYHOTO
YBIQXXHEHHUs, MOKHO YacCTO BUJETh KPACUBBIE, OKPYTJIbIE

Puc. 22. CnBoennoe o3epo B cene Ycrb-Kumepts [Tepmckoii obnacTy.

84



V0 O % 30w
Puc. 23. Ilnan npoBansHOTO 03epa MoneOHoe B cene Ycrb-KummepTs ¢ JHHHSAMH OZMHAKOBBIX

TTyOnH B MeTpax U AByMs npoduassvu koTaoBuHBI (coctasmi JI. 1. JlyoposuH).

B IUT1aHe, o3epa (puc. 42). 31o Hauboee oObuHas opMa KapcToBbIx 03ep. Kak n
Yy BOPOHOK M KOTJIOBHH, OT 3allOJIHEHHS KOTOPBIX BOAON OHH 0Opa30oBasIUCh,
dopma o3ep OblBaeT Takke OBaJbHAs, COBOCHHAs, JIOMACTHAas M CJIOXKHAs
(puc. 22).

KapcroBble 03epa nuraroTcs BOJAaMM Pa3jIM4HbIX 30H. B IOBEpXHOCTHOM
30HC, 4Yame B BOPOHKaX BbIIICIAYUBAHUAA, 06p3.3yIOTC$[ MHOT'OYHCJICHHBIC
CpPaBHUTENHHO HETITyOOKHE W BeChMa HEJOJITrOBEYHBIE KapCcTOBBIE 03epa. B 30He
TOPU3OHTAJIBHOI'O0 JIBMKCHUSA KapCTOBBIX BOJ HMECTCA JIBE TPYHIBI O3€p:
MeEepHbIE KOTOPhIE MBI YK€ PAacCMOTPENIH BO BTOPOH TIJlaBe, U MpPOBAJIbHbBIE
(puc. 23).
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CBocoOpa3Hbl MOCTOSIHHBIC M MEPUOUYCCKH HCUC3AIOIIUEe 03epa IMOJIBCB.
IlepBbie U3 HUX HAXOIATCS, O-BUIUMOMY, B 30HE TOPU3OHTAIBLHOTO ABMXKECHUS
KapCTOBBIX BOJI, @ BTOPHIE — HECKOJIBKO BBIIIIE.

Celiyac paccMOTpUM 03€pa B KOPPO3HOHHBIX M IMPOBAJIBHBIX KapCTOBBIX
BOPOHKaX.

O3epa KapCTOBB X BOPOHOK BbhillenadyuBanusa. Eciny
BOPOHKH BbIllenaunBanus (puc. 6, 1, I') moHop 3akynopeH riauHoN Wik APYTUMU
BOJIOHEMTPOHUI[AEMBIMU OTJIO)KEHUSMHU, TO Tajlbleé CHETOBBIE U JOXKIECBBIE BOIBI
OyAyT 3aIepXKHBAaThCA — OOpa3yeTcs BPEMEHHOE WM IOCTOSIHHOE 03€po.
Crekaromue B 3T0 KapcTOBOE 03€pO BOJBI Pa3MBIBAIOT €ro Oepera, CMBIBAIOT C
BBIIIEPACIIONOKEHHBIX YYAaCTKOB TJIMHHUCThIE M IECYaHble yacTUlbl. Ilnomans
03epKa YBEJIMYMBACTCS, a MIyOWHA yMEHBIIACTCA. B HEM MOCENSIOTCS BOJHBIC
pacTeHHs U MPOUCXOIUT MOCTENIEHHOE MpeBpallleHre ero B 60JI0TO.

O3epa mpoBaJlbHBIX KapCTOBH X BOpOHOK. KoTioBuna
ux obpazoBasiack myTem mposana (puc. 4 u 6, l1I-1V, A, b). Brauane crenku
BOPOHKH OTBECHBI, & JHO YCESHO TpyIod OOJOMKOB KpoBiu cBoma. O3epo
MUTACTCS KapCTOBBIMH BOJAMH M YaCTUYHO aTMOC(EpPHBIMH ocajkamu. B
paiioHax THIICOBOTO KapcTa BOJBI JKECTKHE, CYJb(aTHO-KaIbIUCBHIC,
HETIPUTOJIHBIC JUIS MTUThsI. B M3BECTHAKAX OHH OOBIYHO MEHEE )KECTKUE M TOTHBI
IUIA IUTHEBOI'O BOJOCHAOKEHUS.

B nanpHelimeM BO BpeMs JOXKIEH M TasHUA CHEra B O3€PO CHOCHUTCS
MeCYaHO-TIUHHUCTBI MaTepuad CO CTEHOK U C TOBEPXHOCTH OKPYKAIOIIETO
npoctpancTBa. CTEHKH €ro BBIMONTAKUBAIOTCA, a TJIyOMHAa YMEHbBIIAeTCs
(puc. 24). 3amonHeHHe KOTJIIOBHHBI OCaJKAMU YMEHBINAET JOCTYI KapCTOBBIX
BOJI CO JIHA B 03€p0. Bce OoMbIyIo posib HAYMHAIOT UTPATh JIOK/IEBBIE U TaJble
cHeroBble BoAbl. Eciu 03epo HaxoauTcs Ha HU3KOW pEeYHOUl Teppace, TO B
MMTAaHUHM €TO0 MOTYT Y4acTBOBaTh U IPYHTOBBIC BOJABI. O MUTaHUM MPOBATBHBIX
KapCTOBBIX 03€p MOXKHO CYAHTH MO0 XHMHUYECKOMY COCTaBY O3E€pPHBIX BOJ W
TeMIlepaType NpUIOHHBIX clioeB. KapcToBbie BOjIbI O0JIee MUHEPATN30BaHbI, YeM
JIOKJIEBBIC U TaJble, U Ooiee X0I0HbI. [locTeneHHO B 03epe MocesaeTcsl BOIHAsS
PaCTUTENILHOCTh, ¥ OHO IIpeBpaIaeTcsa B 6010To.
3a0onmaunBaHue KapCTOBBIX O3€p NPOTEKAaeT IO-pa3HOMY. Y OJHUX 03ep
3aM0JHEHHE KOTJIOBHHBI OTJIOXEHMSIMH COIPOBOXKIAETCS 3apacTaHUEM €ro
0OJIOTHOM PACTUTETHLHOCTHIO OT
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66peFOB K CCpCauHEC. Bonnas MOBEPXHOCTH MOCTEIICHHO BCEC bonee COKpalmaeTcs

1, HAKOHECIL], COBCEM HUCUC3acT. Ha LIyCOBCKOM mbice Kamckoro BOJOXpaHUJIMIIA

MOKHO Ha6J'HO,HaTI) BCC CTaAWU TAKOT'O 3apacTaHus. MHorue KapCTOBbLIC
G6E3bIMAHHOE

N -
\ /

\ nposarn
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Puc. 24. TIpoduian KOTIIOBUH KapCTOBBIX 03ep B cene YcTh-Kumepts.

03epa, 00BIYHO OoJiee TITyOOKHUe, pEeBpalIaloTcs B 00J0Ta IMyTeM 00pa30BaHUs
CITaBHHBI HA IOBepXHOCTH 03epa (puc. 33). [locreneHHO pa3pacTasch, CIUIAaBHHA
3aTsAruBaeT Bce o3epo. Ha pucyHke 25 mokasaHbl IUIaHBI YETHIPEX 03€p
INonasauHCcKO-11]ananmtHMHCKOTO KapcTOBOTO paioHa, KOTOpBIE HAXOIATCsA Ha
PasHbIX CTaAWSAX 3apacTaHUsl CIUVIABUHOW. B BepTHKaIbHOM paspese OHHM
IIOKa3aHbl Ha pucyHKe 26. Ha HIDKHEM pHCyHKe IOKa3aHo McUe3HyBIIee 00JI0TO.
Ha wmecte ero oOpa3oBanock KapcTOoBOe OJIIOALIE C HIEATbHO POBHOM
noBepxHocThio. Korna wmnems 1mo Hel, TO 4yBCTBYEIIb TBEPAYIO IOYBY IIOJ
HoraMu. X0’KAEHHE 110 CIUIaBHHE JIaeT APYroe OUIYIEHHE — HOTa IIOTPY’KaeTcs B
MSTKUH KOBEP, KOTOPBII KOJIBILIIETCSL.

Hacenenue ITonaznuucko-IllananHUHCKOro KapcTOBOrO paiioHa, Iie
KapCcTOBBIE BOJIBI B TUIICAX HETIPUTOJIHBI JUIs
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Puc. 25. Craguu 3apacTanus KapCTOBBIX 03€p CIUIABMHOW Ha puUMepe 03ep B paiioHe UycoBCKOro
Mblca Kamckoro Bogoxpanunuia.
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Puc. 26. IIpeBpamienne kapcToBOro o3epa B OII0AIE (B TOM Xke paiioHe, 4To U Ha pHc. 25).



IIUTHS, JIeJIaeT OKHA B CIUIaBHHE U OepeT BOAY U3 3TOro cBOe0Opa3HOro KOJIOIIA.
Ucueszaromue o3epa. Cpeau o3ep, IPUypOUCHHBIX K KapCTOBBIM
BOpOHKAaM BBIIENAaYMBAaHUsA, BCTpEUaroTcs M ucuesaromue. Boma B BopoHke
COXpaHsieTcs JI0 TeX IIop, IOKa IOHOp Ha JHE 3aKyNopeH IpoOKoi u3
BOJIOHETIPOHHIIAEMBIX Mopoa. Ecin mpoOka paspymieHa, Bojga u3 o3epa yxo.Iur.

B TIlepmckoii o0yacTH MMeeTCsi HECKOJIBKO TaKUX HCYE3aroLIUX 03€p.
Haunbonee ussectHo IloBapenHoe o3epo, Haxoasmeecs 3a KyHrypoM, Hepaneko
ot Cubupckoro TpakTta. OHO cymiectBoBaiio ¢ 1915 mo 1925 rona, a B urone 1925
rojia BoAa B HeM HUcyesna. Bojga npomelna riuHy, KoTopas 3aKkynopuBala IoHOP
Ha JIHEe 03€epa, U XJIbIHY/Ia B Hero. Ha nHe Gonbioii cyxoif kapcToBOH BOPOHKH
3MSIO JIByXMETPOBOE OTBEPCTHE, KOTOPOE MOXKHO OBbLIO HAOMIOJATh /10 BECHBI
1928 rona. Becnoit 1928 roga BemHue BOABI MIPUHECIN B KAPCTOBYIO BOPOHKY
MHOTO TJIMHBI ¥ 00pa30BajoCchk 03€p0, KOTOPOE CYIIECTBOBAJIO 0 OKTAOPs, Koraa
BOJIa BHOBB YIIUIa U3 HETo B MOHOP. Jlpyroe ucuesaroiee o3epo — KpyxkoBckoe
— HaXOJMTCS OKOJIO cTaHinu KyHryp.

B kapcroBeix paifonax IlepMckoil o00macTH Ha BOAOPA3JEIBHBIX
MPOCTPAHCTBAX, IJle HET HU PEK, HU KOJIOJALEB, CKOT BeChMa IUIOX0 00ecrevyeH
Bosioi. [IpuxonuTcs MO0 TOHATH €ro K peKe, IMO0 K KapCTOBBIM 03epaM, 4acTo
HaXOJAIIMMCS B HECKOJIBKHX JECATKaX KMIOMETPOB. MecTHOe HaceJIeHHUe HaIlIo
BbIXOJ B BHUAEC CO3JaHUSA HUCKYCCTBCHHBLIX KapCTOBBIX O3€P. B KapCTOBBIX
BOpPOHKaxX, MMCIOIIUXCA B I/I306I/IJ'H/II/I, Ha JHC ACJIacTCA BOHOHerOHHHaeMLIﬁ
IJIACTHIPb U3 IVIMHBI U POro>ku. BeCcHOH U mocie n0xX1eil BOPOHKA 3aI0JIHSAETCS
BOJIOH, 1 00pasyeTcst 03epo.

B unapckoii kapcToBoii obmacty, B FOrocnaBum, r1e rojsle KaMEHUCTHIE
TOpBI TaKXKe OE3BOJIHEBI, 03€pa CO3/1AI0T IyTEM [IEMEHTHPOBAHUS CKAJIMCTOTO JTHA
KapCTOBBIX BOPOHOK.

Hcuesarolie KapCTOBBIC 03epa MMEIOTCS He TONIbKO B [lepmckoii o01actu. B
CCCP HaubompuIy:0 W3BECTHOCTh MOJy4YHJIa O0JacTh IMEPHOINYECKU
HCYe3aloMX 03ep B paiioHe OHexckoro u bemoro o3ep.

PEKH KAPCTOBBIX OBJIACTEM
KapcroBble BOpOHKM C MOHOpaMHU Ha JIHE, KOJIOALBI, IIAXThl U TPELIMHBI

TIOTJIOMIAKOT JOXKAEBBIC U TAJIBIC CHETOBBIC BOABI U IIPEBPAIIAOT UX B ITOJA3EMHBIC
KapCTOBBGIC.
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[TosTOoMy KapcToBble paiioHBI OeHBI TTOBEPXHOCTHBIMU BOJAMH, a MOJ3EMHBIC
BOJIBI YaCTO HAXOATCS Ha OOJbIIOHN TTyOnHe. JJ1s Homy4deHns BOJbI MPUXOIUTCS
MIPOXOJMTH ITyOOKHE KOJIOAIBI WM OYpHUTh CKBaXKUHBI.

Cesepree KyHrypckoif neasHoON memepbl Mbl BUAEIM JBa KOJIOILA,
NIPOWJICHHBIE B M3BECTHSKAX, JOJOMUTAaX W aHruaputax. OOUH U3 HHUX OBLI
npoiineH 1o OKTOphCcKOM peBosonMu W uMenl riryOuHy Oonee 40 MeTpoB.
Kymnak, KoTOpBIii €ro COOpyAnI, 3aCTaBIISUT BCEX CBOUX JOJKHUKOB BbIJIAMBIBATh
KaMHHU KHPKOMH, JOMOM, KJIIMHOM M KyBajinoi. Heckospko €T OHM TPYJUINCH B
note nura. HakoHel, oTBanuiIM NOCIEIHUNM KaMEHb — U U3 TPELIUHBI B CTCHKE
KOJIOALA XJIbIHYJIa Boa. PaboTaBiinii BHU3Y TOJDKHUK €/1Ba yCIled JaTh CUTHAJ,
4TOOBI €r0 MO/AHSUIN HAaBEPX.

Teneps rocy1apcTBO MOMOTAET KOIX03aM OYpUTh CKBa)KMHBI HAa BOLLY.

KapcroBble MaccuBbl He OeCKOHEUHBI. V3BECTHAKM M JJOJIOMMTBI, THIICHI U
aHruaputhl B I[lepMckoll 006JiacTH BBITSHYTHI NPUMEPHO C CeBepa Ha IOT
napamienbHo Ypany. Iloatomy peku, ctekaronime ¢ Ypana, nepecekaroT 3TU
IIOJIOCHI M YYaCTKM 3aKapCTOBAHHBIX MOPOJ, MM TEKYT 10 UX MpOCTUpaHuio. B
npezenax KapCTOBBIX MAaCCUBOB OOBIYHO HET OOJNBIINX TOCTOSIHHBIX PEK, HO OHU
MIEePEeCceKaroTCsl MHOTOBOAHBIMM TPAaH3UTHBIMH PEKaMM, HECYIIMMH BOIYy U3
HE3aKapCTOBAHHBIX palloHOB. ECTh pexu, KOTophle TEKYT IPUMEPHO 10 TPAHUIIE
KapCTYIOIIUXCA U HEeKapcTyroIuxcsa nopoj. ViMeroTes U pekd, HadMHaIoIIecs
HCTIOJIMHOBBIM HCTOYHHMKOM Ha OKpaWHE KapcTyromerocsi maccuBa. Haxower,
yacTh HEOONBIINX PEK, JOWIS 110 paiioHa pa3BUTHA KapCTYIOIIUXCS MOPOJ,
HcYe3aeT B KAPCTOBBIX BOPOHKAX, MOHOPAX M TPEIIUHAX.

ITpumeps! GONBIINX MaruCTPaIbHBIX PEK, HAUMHAIOIIMXCS B pailoHax, Ie
HET JIETKOPaCTBOPUMBIX B BOJIE ITOPO/I, U IIEPECEKAIOIINX 3aKaPCTOBAHHbIE 30HBI,
BecbMa MHoOTouuciIeHHbl. B KuzenoBcko-SHBUHCKOM KapCTOBOM paiOHE 3TO
pexu KoceBa u YcwBa. B Ilammuiicko-UycoBckoM KapcTOBOM paloHE 3TO peka
UycoBas u HeKoTopele ee mpuToku. Pexa CpuiBa HaunHaeTcs B [Ipenypanbckom
mporu6e, rae KapcT COJIM M THUIICA CPABHUTEIBHO CJIa00 Pa3sBUT M MPEOOIIaaatoT
MIECUaHO-TIMHUCTBIE  OTNIOKeHHs. OHa TepecekaeT KapCTOBBIH  paloH
Youmckoro 3ama, a Jajee A0 CaMOro YyCThi TedeT B Ipenenax
Kynrypcko-Hpenckoro n CeimBHHCKO-CepriIHCKOTO KapCTOBBIX PAallOHOB.
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Ecnu mopn pexoii B KapcTyIOIIMXCA MOpPOAaxX €CTh MOAPYCIOBBIE MyCTOTHI,
YacTh BOJBI YXOJIWUT B HUX. Peku ¢ MajplM KOJUYECTBOM BOJIBI COBCEM MOTYT
yiitTu B 3Tu myctoThl. B KuzemnoBcko-SIHBUHCKOM KapCTOBOM paiioHE peka
I'y6amrka 16 xunomerpoB u3 30 TedeT moj 3emiei.

Muoro ucyesaromux pek B Ilammiicko-UycOBCKOM KapCTOBOM paliOHE.
HaunbGonpiryto U3BECTHOCTh MOJYUWIIO HMCUYE3HOBEHHE peku Bukaii (puc. 27).
OHa TOJIBKO BECHOM, KOTJla BOABI MHOTO, TEUYET MO BCEH M3IYUYHHE, a B OCTaIbHOE
BpEMsl TEUET MOA3EMHO Yepe3 MIENKY U3TyUYHUHBI.

Puc. 27. VicuesHoBeHne pexu Buxkaii B meiike H3IydnHBI.
[Tammiicko-UYycoBckoil KapCTOBBIN palioH.

Ha pexe CrinBe, okono aepeBHu I[leHpku, B 1956 romy Ham ypanoch
KOCBEHHBIM ITyTEM yCTAaHOBHTH IOJIOOHOE siBJIeHUE. B 1meiike m3myuuHsl ObUIN
eme B 1947 rogy HaHECEeHbI HA TUIAH KapCTOBBIE BOPOHKH, BBITAHYTHIE MO OJTHON
nuHuK. PanHelt BecHOl 1956 roma modTH Ha TNPOJODKEHMM ATOH JIMHUH
00pa3zoBajoCh YEThIPE HOBBIX BOPOHKH, YaCTh U3 KOTOPBIX IMPOBAIBLHOTO THIIA.
ITo mieiike W3Ty4YWHBI, TAE IMOJ PEYHBIMH OTIOXKCHHSAMH HAXOIATCS THIICHI,
KapCTOBBIE BOABI 0Opa30BalM IMOJ3EMHBIA TOTOK, TaKOW jke, Kak M Ha peKe
Bwxaii. OH nornomaet He Bce peyHbIC BOBI, a TONBKO YacTh HX.

IIpumepom peku, TeKylled TMOYTH IO TPaHUIE KAPCTYIOLIUXCA U
HEKapCTYIOIIUXCS mMopoA, siBisieTcs: UpeHn, neBblid npuTok ChuiBbl. JleBble
MIPUTOKH, THTAIOIIHMECS HCTOYHMKAMU M3 MECYaHO-TIMHUCTBIX OTJIOXKEHHN,
Oojiee  MHOTOYHMCICHHBI.  [IpaBble  TPUTOKM  IHUTAIOTCS  KapCTOBBIMH
ncToyHukaMu. HexoTopsle U3 HHMX, HanmpuMmep peka TypaeBka, HECKOIBKO pa3
YXOIAT B KapCTOBBIE BOPOHKM M TIOTOM BHOBb MHOSBIAIOTCA. [lomHOMY
MCYE3HOBEHMIO TypaeBKH MPENSATCTBYET HAJHMYUE O] TUIICAMU M3BECTHSIKOB U
JOJIOMHUTOB, KOTOPHIE HE 3aKapCTOBAaHBI Ha BCIO MOIITHOCTh M IPEACTaBISIOT
BOZOYIIOP.
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ITocneqHI0K0 KaTErOPUIO COCTABIAIOT PEKH, KOTOPBIE UCYE3al0T, KOI'1a BCTYIIAIOT
B 00JIaCTh Pa3BUTHS KapCTYIOMUXCS MopoJ. [IpuMepoM MOTyT CITyKHUTh YeThIpe
peukn  CaMoBOJBbHBIE B AJIEKCAaHIPOBCKOW  JeCHOM  Jaue, B
Kuzenoscko-fiiBuHCKkOM KapcToBOM paifoHe. CTekass C 3amafHOTO CKJIOHA
Benoro Cnost, oHM HCU€3al0T B KapCTOBBIX BOPOHKAX U TEKYT MOJ 3eMJIel CeMb
KHJIOMETPOB, BBIXO/IS1 Ha IOBEPXHOCTH B ycThe peku Kocnama.

Pexu KkapcTOBBIX pPAalOHOB MOIYT CIYXUTb HCTOYHUKOM IIHUTHEBOIO
BoJlOCHaOXKeHMs1. VICKIIIOWEHUE COCTaBISIIOT PEKH paiOHOB KapcTa THICOB U
AQHTHJPUTOB, KOTOPBIE BCIIEICTBHUE OOJBIIOTO COACPKAHUS CYNb(ATOB KaJIbLIUsI
JUISL IAThS. HEIIPUTOJIHBL.

Hannuue moapyciaoBbIX M MOJIONUHHBIX ITyCTOT HEOOXOAWMO YYUTHIBATH
IIPU CTPOUTEIILCTBE JKEIE3HOLOPOKHBIX MOCTOB U COOPY>KEHHH INIOTHH Ha peKax
KapCTOBBIX PAaliOHOB.

YAUBUTEJIBHBIE JTOJINHBI

JloIMHBI peK KapCTOBBIX palloHOB O4eHb CBOCOOPA3HbBL. Y TPAH3UTHBIX ek,
MEPECeKalOIUX TEPPUTOPUH, CIOKEHHBIC H3BECTHAKAMHU, OHM HAIlOMHHAIOT
KaHBOHBI. Pycno peku orpaHuyeHO KpyThIMHU, BBICOKHMH CKJIOHaMH, B KOTOPBIX
BBIXOJISIT M3BECTHSIKM B BHJIE YTecoB, OaiieH, 3yOroB. TakoBa IonvMHA peku
Ceuel Mexny Kyarypoum u Ycere-Kumeptsio. Eciiu peuka ncdes3aer B pyclIOBBIX
MIOHOpaX, MOKPBITHIX TaJbKOM, HM)KE MECTa MCUE3HOBEHHUS TSIHETCS JOJIMHA C
CYXUM PYCJIOM, CTOK 10 KOTOPOMY NPOUCXOAUT TOJIBKO BECHOM MIIM BO BpeMs
OOJIBILINX JINBHEH.

Hapsay ¢ TakuMu TOJHMHAMHU KapcTOBBIE 00J1aCTH M300MITYIOT KapCTOBBIMU
OBparamu, CJIenbIMH, TOIYCIEIBIMI U MEITKOOOPa3HBIMHU T0JIMHAMH.

JlHO OOBIYHOTO 3PO3MOHHOTO OBpara, BEIPaOOTaHHOTO B HEKapCTYIOLIUXCS
IopoJiax, IIaBHO MOHMXKaeTcs K yCThio (puc. 28, A). B xapcToBsIX paifoHax 3a
CYeT BOSHUKHOBEHUS [TOHOP U BOPOHOK HA JIHE JOJIMH BEITHHUE U JIO’KAEBbIC BOBI
OTBOAATCA B TJIyOuHy. IlOBEpXHOCTHBIM CTOK 3aMEHSETCA TOJ3EMHBIM
(puc. 28, Bb).

B crnensix qoiaMHAX, ABUTasCh OT BEPXOBbEB K YCTHIO, TOIXOAUM K BBICOKOM
CTeHEe, B OCHOBAaHHH KOTOPOI B TOHOpax TepseTcs BOAOTOK (puc. 28, B).

WHorna ObIBArOT MOTYCIIETbIEe JOIUHBL, Y KOTOPBIX YCTYII
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3HAYMUTENBHO HIDKE, 4eM Yy ciensbIx (puc. 28, J1). Bona Bo BpeMs 1ok ael T0X0auT
JI0 YCTyIla M HCue3aeT 3J/leCh, B TOPU30OHTANbHON memepe. BecHoil, Bo Bpems
TasiHUS CHETa, KOTJa BOJHBIA MOTOK 3HAYUTENIBEHO OO0JIbIle, Meliepa He yCcreBaeT
MOTJIOIIATh BCIO BOMY, M OHA NEpeuBaeT yepe3 yCTyl. Takol KapcTOBBIH oBpar,
oo 1700 MeTpoB, nmeercs okosio KyHrypa, BOIM3M 3aupeHcKoil nemepsl.

B r

i E
Puc. 28. KapcToBbie JOTUHBI.

A — npoduie 3po3nonHOro OBpara; b — npodmine xapcroBoro oBpara; B — npodwie u mian cieroit

JonuHeL; I — npoduik n maH MenrkoobpasHoi gonuHsL; [l — podmits momycienoit 1onuHeL. Beepxy
CTOK MPH MaJIOM KOJMYECTBE BOJIBI, BHU3Y — NpHu Gombiom; E — mpodmite n mian MenkooOpasHoi

JOJIMHBI CO CJICTIBIM YCTBEM.

He meHee yamBUTENbHBI MEIIKOOOpa3HbIE JOJHMHBIL. Y HHUX 3aMKHYTO HE
ycThe, a BepxoBbe (puc. 28, I'). B 0OBIYHBIX JOJMHAX BEPXOBBE 3aKAHUMBAETCS
IIOJIOTO, W OHH TIOCTETIEHHO IEPEeXOIsIT B BOAOPA3IEIbHOE MPOCTPAaHCTBO. B
MEIITKOOOPa3HBIX JOIMHAX UACIIb BBEPX MO JHY MOCTOSIHHO MM TIEPUOIUIECKU
TEKYIIETO PY4bsl U BAPYT MOJIXOTUIIb K OTBECHON CTE€HE, BEICOTON B HECKOJIBKO
JIECSITKOB METPOB, Y TIOJTHOXKbSI KOTOPOI UMEETCSI OTBEPCTHE.
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EcTh eme m KapcToBbIe JOJHMHBI, Y KOTOPBIX BEPXOBbE MELIKOOOpPA3HO, a
ycThe 3akaHumBaercs cieno (puc. 28, E). OOpasyroTcs Takue IOJIMHBI
pa3IMYHBIMHM NyTsSMU. VHOTJAa 3TO pe3ynbTaT CIUSHHUS HECKOJIBKHUX JUHEHHO
PAacIIOI0KEHHBIX KapCTOBBIX BOPOHOK. B npyrux ciyuasx, mpu HeriyOoKoM
PAacIoIOKEHUH IyCTOT 30HBI TOPU30HTAIBHOTO ABUKEHUS KAPCTOBBIX BOJI, TaKast
JIONIMHAa MOXKET 00pa3oBaThCsl B pe3yjbrare oOpylieHHs cBoaa remepbl. OHu
n3BectHbl B KyHrypckom u Kumeprckom paiioHax, B 00JacTH pa3BUTHS
H3BECTHIKOB U TUIICOB.

I'maBa yerBepras
PACITIPOCTPAHEHHUE KAPCTA B CCCP
O IPEBHEM KAPCTE

Jlo cux mop mua pedyb O KapCTOBBIX SBJICHUSAX HEAABHETO IPOLUIOTO U
COBPEMEHHBIX. Mexay TeM 3a JUIMTEIbHYIO TIE€O0JOTMYECKYH0 HCTOPUIO
TeppUTOpUH Hamlel PoruHb! kapcTooOpa3oBaHUE IPOUCXOINUIO HEOTHOKPATHO.

B MopsxX OTKJIAAbIBAINCH W3BECTHAKM M JOJOMMTBI, MeJ, THICHI U
AHTHJPUTBI, Pa3HOOOPA3HbIE CONHU. 3a CYET JABMKEHHI 36MHOIT KOPBI THO MOpeii
NIOJIHUMAJIOCh W CTaHOBWJIOCh cCyulleil. PacTtBopuMble B BOJE NOPOAbI
OKa3bIBAJIKCH T10/1 BO3JEHCTBHEM aTMOC(EPHBIX OCaJKOB U 3aKapCTaBBIBAIUCE.
OnHU y4acTKH JUINTETFHOE BPeMs OCTaBaINCh B HA/IBOJHBIX YCIOBUSX, U KapCT
NopaXkaJl ¥ paspyliall TOJNIU OIPOMHOM MOLIHOCTH. J[pyrue y4acTku 3a cuer
JIBUKEHMSI 36MHOM KOPBI BHOBb OKa3bIBAJIMCh HIKE YPOBHs Mopst. Han HepoBHOM
3aKapCTOBAaHHOW IIOBEPXHOCTBIO 3/1€Ch OTKIIAbIBAIUCh HOBBIE TOJIIIU OCAIKOB.
3areM IpH HOBOM TOAHATHH HAUYMHAJIOCh HOBOE KapcTOOOpa30BaHME, HO yXkKe B
Ooyiee BBICOKO pACIOJIOKEHHBIX TONIIAX. B pe3yinbTare HEOAHOKPATHBIX
JBUKECHUM 36MHOH KOpBbl B BUJE IOJHSATUN M OIYCKAaHUN HAa ydacTKax, IIe
HMEIOTCSI KapCTYIOIIMECss TOPHBbIE MOPOJbl, 00pa30BajloCh HECKOJBKO SPYCOB
OrpeGeHHOro KapceTa.

ITo moacderam aBTopa, TUIOIIAh, 3aHATasT OOHAKEHHBIMHU U TIOTPEeOSHHBIMU
KapOOHATHBIMH ITOPOJIAMH — U3BECTHAKAMH, IOJIOMUTAMHU, MPaMOPaMH U MEJIOM,
— cocrtaisieT g0 40 % Tepputopunn CCCP. DTo yka3plBaeT Ha BO3MOXKHOCTB
IIMPOKOTO Pa3BUTH 0OHA)KEHHOTO U MOTPEOSHHOTO KapCTa.
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Ecnu e yuecTb U CyMMapHYyI0 MOBEPXHOCTh BO3MOKHOI'O KapCTOBaHHs BCEX
SIPYCOB IOrpeOEHHOr0 KapcTa, TO OHa COCTaBUT HEe MeHee 18 MHUIMOHOB
KBaJPaTHBIX KUJIOMETPOB.

Ha Tex ywacTkax, KOTOpble [UIMTEIBHOE BpeMs HaXOJWIUCh B
KOHTHUHEHTAJIbHBIX YCIIOBUSX, HabromaeTcsi kapcroBas Opexuuns. Hanpumep, B
BocTouHOM 4Yactu KyHrypcko-HMpeHckoro kapcToBoro paifoHa U B 3amajHOH
YacTH KapCTOBOIO paiioHa Y(UMCKOro Bajia BCTpedeHa TaK Ha3blBacMas
0JIbXOBCKasi Opexunsi. ipeHckast cBUTa KyHI'YPCKUX OTJIOKEHHH, COCTOSINAs U3
4yepefoBaHUA YETHIPEX MadyeK HU3BECTHAKOB M JOJOMHTOB C THUICAMU H
aHTUAPUTAMU, CUJIBHO pa3pylleHa KapcToM. HipkHue 1Be NMayku TUICOB U
AQHTUAPUTOB MOYTH TIONHOCTHIO  BBIMIETOYEHBl M Ha  IOJCTUIAIOLINX
(UIUNIOBCKUX JIOJIOMHUTaX JIEKHUT KapcTroBas Opekuus. OOpa3oBajiach OHa 3a
CUcT 06py1HeH1/1;1 NMavy€K M3BCCTHAKOB W JOJIOMUTOB, HAXOAUBHIUXCSA PAHCC
MECKIY BBINICITIOUYCHHBIMU MMAYKaMU TUIICOB U aHTUAPHUTOB. EpeK‘IHH COCTOUT U3
00JIOMKOB Pa3JIMYHBIX OPOJ, BEIMYMHOIO OT OJJHOTO CAHTHUMETpPa 0 NOIyMeTpa
u Oojee. DTU 00JOMKH CIIEMEHTUPOBAHBI M3BECThIO. B Opekunn npeobianator
Oosiee CTOWKHE MOJIOMUTBI, HO YacTO BCTPEYAIOTCS M OOJIOMKH aHTHIPUTOB.
H_[I/IpI/IHa MOJIOCHI OJIbXOBCKO 6peKq1/m MCCTaMH IOOCTHUIraCT BOCBMH—ICCATH
KHJIOMETPOB.

ITorpeboBanock O4YEHb JUIMTENBHOE BpeMs Ul TOTro, YTOOHBI Iocie CHOoca
MOIIIHBIX BBIIICICKAIIUX OTJIOKEHUM OT TOJOIM H3BCCTHAKOB, JOJOMHUTOB,
TUTICOB U aHTHUJIPUTOB OCTAJIMCH TOJIBKO 3TU CHEMECHTUPOBAHHBIC 00JIOMKH WIIH
opekuns. Ha oOpa3oBanue oabx0Bckoi Opexyuu yiuto 130—140 MUIITHOHOB JIET.

Ha CpuiBenckoM kpsixe u B Ilpeaypanbckoit genpeccun MMEIoTCs IpeBHUE
KapCTOBbIE BOPOHKHU C pa3pa6aTbIBaeMI)IMI/I B HACTOALICC BPEMA OTHCYIIOPHBIMU
IJIMHAMU. Y CTaHOBJICHO, YTO IJIMHBI 9T ME3030MCKHE U TpeTuuHble. Bo3pact ux
— 30-40 mmuonoB ner. Korja oHM OTKJIabIBAIUCh, TO KApCTOBbIE BOPOHKU
yxke O0putn. Kak m kapcToBas Opexums, Me3030MCKHE W TPETHYHBIE TJIMHBI —
CBUIETENI BECbMa JAPEBHETO KapcCTa.

PACIIPOCTPAHEHHUE KAPCTA B CCCP
KapcroBsie siBieHUs pa3BuTh BO MHOTHX 00JacTsax CoBerckoro Coro3a.

O3HakOMHMCSI B CaMbIX OOIMIMX depTax C PacHpOCTPaHEHHEM KapcTa B
CCCP.
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B CCCP kapcryromuecs: U3BECTHAKH, IOJIOMHTBI, MPaMOpPbl U IEPEeXOIHBIE
Pa3HOCTH Pa3BUTHl B OTJIOXKEHUSAX Pa3NIUYHOTO BO3pacTa — OT APEBHEHIINX
JOKeMOPUICKUX 10 CaMbIX MOJIOJBIX YETBEPTHYHBIX, & THIIC, aHTHIPUT U
KaMeHHasl cojb, HauMHas ¢ KemOpuiickux. Kak jxe mposiBisieTcs KapcT B
Pa3IMYHBIX CTPYKTYPHBIX 00JIACTSIX HalleH CTpaHbI?

OpHuUMH W3 ApeBHEUIINX CTPYKTYPHBIX 3JIEMEHTOB CTpPaHBI SBISIOTCS
JoKeMOpuiickue CKiagyaTble COOPYXEHUs, OOpa3ylollue >KECTKHE IIUTHI —
Bantuiickuii, YkpauHckuii, AnnaHckuii, Amnabapckuii. ClOXEHBI OHH B
OCHOBHOM  HEKAPCTYIOIIMMUCS ~ KPUCTANIMUECKUMH  H3BEP)KEHHBIMU U
MeTamop(uUYecKUMHU MmopogaMu. Ha moBepXHOCTH MHOTHX MPaMOpPHU30BaHHBIX
U3BECTHSIKOB M JIOJIOMUTOB B pe3yJbTaTe BbIIENaYMBaHUA 00pa30BaINCh
yryOficHus pa3iuyHoro pasmepa u ¢opmel. Ha Banrtuwiickom muTe, U B
yacTHOCTH Ha KOJbCKOM TMONYyOCTpOBE, OHM BBIIOJIHEHBI YETBEPTUYHBIMU
OTJIOXKEHUSAMHU WIM 3aHATH o3epaMu U Oosmotamu. Ha YkpanHCkOoM muTe 3TH
MIOHMKEHUs B nonuHe J[Hempa u B ceBepHOM yacTu KpHBOpPOKbs BBHIMOIHEHBI
PBIXJIBIMH 00pa30BaHUAMH.

B Enuceiickom Kpsike B KapCTOBBIX BOPOHKAX U KOTJIOBHHAX OOHAPYKEHBI
Me3030iickue OTiIoKeHus. B o0mactu apeBHeil baiikanbckoi CKiamyaTtocT, B
paifone baiikana u 3abaiikanbs, W3BECTEH COBPEMEHHBIN U APEBHUH KapcT
JOKeMOPUICKUX KapOOHATHBIX OTIOKEHHUH.

B ropHbIX paiioHax IpeBHENAIC030MCKOM CKJIaJA4aTOCTH COBPEMEHHBIN U
JIPEBHUM KapcT NOKeMOPUHCKHMX M KeMOPHHCKHMX KapOOHATHBIX OTJIOXKEHHUH
xapaktepeH nns Kysnenkoro Auma-Tay, 3amamabix u Boctouneix Cas,
Canrunena u Munycunckoit Bnaausel. Ha Canaupe u B Ky3nernkom mporute
9TOT KapcT Pa3BUT HE TOJIBKO B KeMOPUHCKUX, HO M B CHUTYPUHCKHUX, J€BOHCKHUX U
KaMEeHHOYTOJIBHBIX OTIOXEHUsX. KapcT kapOOHATHBIX OTJIOKEHHUH B 00JacTsIX
pa3BUTHS TMaNe030MCKON CKIAAUaTOCTH W3BECTeH st Ypana, JlonGacca u
TOPHBIX coopyxeHuit Cubupu.

Vpanbckas ckjaauaTas cTpaHa XapaKTepU3YEeTCsl KaK COBPEMEHHBIM, TaK U
npeBHUM KapcToM. Boctounee [Ipeaypanbckoro kpaeBoro nporuda Bo BHEIIHEH
CKJIa[4aTOW 30HE, TAHYIIEWCS C ceBepa Ha IOT, B M3BECTHAKAaxX HaOmonaercs
CPAaBHUTEIBFHO WHTEHCHUBHO DAa3BUTBIM KapcT B BHJIE BOPOHOK, IOBOJIBHO
OONBIINX TIEIIep, NHOT/Ia KAPCTOBBIX MOCTOB. XapaKTEPHBI NCUE3AIOIINE PEKH U
cyxonomsl. iMeeTcs u IpeBHUHN KapcT. 3HAYUTEIBHO ciabee KapcT MPOsSBISIETCS
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BOCTOYHEE, B 30HE KPaeBbIX MOIHSATHH, Iie NpeodIagaroT HEeMHOTOUUCIICHHBIE
KapCTOBBIE BOPOHKM, MHOTJA CIEMble JOJUHBI C HMCYE3AIOIUMH PY4YbsIMH U
TeIepsl.

B Marnutoropckom i TardabcKOM CHHKIMHOPHSX ' KapcT caGo pasBuT,
npuueM Oojiee 3HAYMTENBHYIO DPOJIb WMIPAaeT, B BHJE KapCTOBBIX BOPOHOK,
JpEBHUN KapCT.

B mHanGonee BOCTOUHBIX Ypano-ToGOIECKOM aHTHKIHHOPHH® U ASTCKOM
CUHKJIMHOPHM KapCT Takke ciaabo pa3BUT. BeIpakeH OH INIaBHBIM 00pa3zoM
KapCTOBBIMU BOPOHKAMHU, YaCTO BBIOJHEHHBIMU TPETHUHBIMU U ME3030CKUMHU
otnoxeHusamu. O pacnpocTpaHeHUH KapcTa B mpefenax I[lepmckoit obnactu cm.
B IUIaBE LIECTOM.

B Jlonerkom OacceiiHe kapcT KapOOHATHBIX OTJIOKEHHH B BHIE BOPOHOK,
KOTJIOBUH M HeOOJbIIMX Teuiep H3BecTeH B EJCHOBCKMX Kapbepax |
mpuieraromux paiioHax. Kpome coBpeMeHHOro KapcTa, UMeeTcs W IpeBHUil,
IPpUYEM KapCTOBBIC MOHUKCHHUS BBIITOJIHECHBI TPCTUYHBIMU OTJIOKCHUIAMU.

B Cpenneii A3um kapeT 10BOJIBHO pa3BuT Ha xpeoTe Kapa-Tay, rae takxke,
KpOME COBPEMEHHOT'0 KapcTa, OOJBIIYIO POJIb UTPaeT APEBHUH JOTPETHYHBIN.
CpaBHHTENBHO C1a00 pa3BUT KapcT MNalieo30ickux cTpykTyp Kazaxckoi
CKJIaTYaToOi CTpaHbl, 3epaBinanckoro xpedta, Tsaub-lllansa, Antas, ocoOcHHO
TaliMbIpCKOM CKJI1a4aTON 30HBL.

Ha Jlansaem Boctoke B [Ipuamypbe u [Ipumopse kapeT ciiabo nposiBisieTcs.
B 37101 06macTi Me3030HCKON CKJIAAYaTOCTH OH NMPHYPOUEH K JOKEMOPHICKUM
JOJIOMHTaM ¥ TJaBHBIM  00pa3oM K  IaJ€030MCKMM  HM3BECTHSKaM
Xunranobypennckoro u CHXOT3-AJTHHBECKOTO XpeOToB, CpenHeAMypcKol H
XaHKalcKOW BraJuH. B TpeTUUHBIX M3BECTHAKAX U3BECTHA TOJIBKO IIElepa 10
peke CytidyH.

Ha roro-zamage u rore CCCP HaxonmsaTcst TOpHl aJbIIMHCKOMN CKJIaguaToit
30ubl: Kapmatel, KaBka3, Koner-Jlar u Ilamup. Me3o3oiickie U TpeTUYHBIE
OTJIOXKEHHS WX 3aKapCTOBaHBI B pa3nuuHON ctemneHu. Hambomnee 3akapcroBaH
Bonemioit Kagkas, rae H. A. ['BO3IeIKUM BBIACISCTCS PSIJl KAPCTOBBIX 00IacTei
U palioHOB, a Takxke KpbIMckue Topbl. 37ech Ha OOHAKEHHBIX H3BECTHAKAX
HaOJI0OAAI0TCS Kapphl, KOPPO3HOHHBIE KapCTOBBIE BOPOHKH, KOJOAIBI M IIAXTHI,
TIEMICPbl 1 MOIIHBIC HCTOYHUKH.

CHHKIMHOPUHN — KpyNHasi CHHKJIMHAJIb TOPHBIX CKIIa4aThIX PailOHOB,
OCJIOXHEHHAs! PAZIOM 0oJiee MENKUX CKJIaJIOK.

AHTUKIMHOPHHA — KPYIHAs CIOXHAsl aHTUKJIMHAJIb TOPHBIX CKIIaq4aThIX
paioHOB.
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Ha CeBeprom KaBkasze 3akapcroBanbl u rumcel. Cnabo pa3BUT KapcT B
3akaBkasbe 1 B ropax Komer-Jlara, riae HanOouibIeil H3BECTHOCTBIO MOJIB3YETCs
baxapneHckas neuniepa.

Ha yyactkax, mnepexoJHbIX OT IUIaTGOopM K TOPHBIM CKJIa[4aThIM
COOPY)KEHHUsIM, HaOJrofaeTcss KapcT THICA, COJM M B MEHBIIEH CTENeHU
W3BECTHSKOB M ojoMuToB. OH nMmeercs B AHrapo-JIeHCKoM KpaeBoM mporuoe
JpeBHeHIIel Oalkanbckoil ckiaguaToil 30HBL, B IIpemypaiibckoM KpaeBoM
mporube u I[IpenraliMpipckoM mporube MaNeo30WCKOM  CKIIaquaTOCTH,
XaTaHrckoM KpaeBoM Nporube Me3030icKoii ckiaxyarocTy, [Ipenkapnarckom u
[MpeanamMupckoM KpaeBbIX NPOrudax ajablUHCKON CKIIaA9aTOCTH.

B ocanounom uexie miatdopm KapcT KapOOHATHBIX OTIOXKEHHH JTOBOJIBHO
IIUPOKO Pa3BUT B CUIIYPUHCKUX OTJIOKECHUSIX Ha lore banruiickoro mura — 1o
I0’)KHOMY G6epery @UHCKOro 3aJIMBa U Jajiee Ha 3amajl Ha OCTPOBax.

CoBpeMeHHBIH U IpeBHUI KapcT NaJe030HCKUX (AEBOH-TIEPMb) OTIIOKESHUIN
Ha Pycckoli miaTtgopMe HaxXogUTCS MO CEBEpO-3alaJHOMYy, 3amagHoOMy H
IOr0-3aMaJHOMY KDBUIbSM MOCKOBCKOH CHHEKIH3BI >, Ha JKHIyIeBCKOM w
Y duMcKkoM Bajiax U Ipyrux MOJOKHUTEIBHBIX CTPYKTYPaX Pa3HBIX MOPSIIKOB.

Kapct kemOpuiickux KapOOHaTHBIX OTJIOXKEHHI MecTaMHM pa3BUT Ha
XaTaHro-PrIOHMHCKOM OAHATHH, Ha ceBepe U rore CHOMPCKOi miaTdopMbl 1 Ha
AJJTaHCKOM ILIUTE.

Ouenp c5abo0 BBIPAKEH COBPEMEHHBIH M JPEBHUH KapcT B IIOYTH
TOPU30HTAJIBHO 3aJIeTalOMMX TPETHYHBIX H3BECTHSIKaX Ha ceBep oT YepHOoro
Mops B [IpruepHOMOpCKOif BllaanHe, Ha TapXaHKYTCKOM HOJIyocTpoBe B Kpsimy
u B 3anajgHoil yactu CTaBpOIOJILCKOH BO3BBILMIEHHOCTH. 371€Ch HAOJIONAOTCS
ITOHOPBI, HEOONBIINE KapCTOBbIE BOPOHKU U peke Mauible nemiepsl. Ha rimy6une
3aKapCTOBAaHHOCTbH BBIpa)KEHAa KaBEPHAMH M HEOOJIBIIIMMU MOJIOCTAMH, KOTOPHIE
00HapYKUBAIOTCS IPH OYPEHUH 10 MPOBAIY HHCTPYMEHTA.

B Cpenneli Asum nns 10XKHOTO MaHTBIIUTaKa TIOHOPHI W HEOONbINNE
KapCTOBBIE BOPOHKU OTMEUYEHBI B TPETUYHBIX U3BECTHAKAX.

B ocamounoM dexsie 1waTGopM KapcT THICA pa3BUT MO OKpaWHaM U Ha
nogHATUAX MockoBckod, bantuiickoi, I'nmazoBckol, UYylckoil CHHEKIU3.
Nmeetcs on u B Cpenneit

3 Cunexmisa — 0YeHb GONBIION MOTOTHit POTUO OTIOKEHHH 36MHOU KOPBI.
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Asumn, Bo BnaguHax Kapeia-Spsik, CapakaMbIlickoit 1 AccakayaaH.

CoBpeMEeHHBI U [peBHUH KapcT THUICAa M COJU XapakTepeH JUIs
VYkpaunckoir, Ilpukacnuiickoi, TyHrycckoii u Buntolickoil CcHHEKIN3,
TyBunckoro cuskianHOpHs, Ilpumsareckoro mnporuda, mnporuda bombmoro
Honbacca, ®epraHckoil BnajuHBI, MPUYEM YacTO OH NPHYPOYEH K COJISTHBIM
CTPYKTYpaM.

Kapcr umeercs u B OenoM mmcueM Meiy. PasBuBaeTcss OH JIMIIb NIPH
HQJIWYUU TPEIIUH, IO KOTOPBIM MPOUCXOAUT HE TOJNBKO PAacCTBOPEHHUE, HO U
pa3MbIBaHue Mena. 31eck 00pa3yroTCcsl KapCTOBBIE BOPOHKH, PEXKE KOJOALBI U
enepsl, HaOJIIONAIOTCSl TaK)Ke KapCTOBBIE 03€pa, MCTOUYHUKH U HCYE3aIoIINe
peku. Kaper mena oOHapyxeH B paiione CpenHepyccKoil BO3BBIIIEHHOCTH Ha
Boponeskckoii antexmmse”’ n Ha BombiHo-T1010I6CKOM MOHSTHH B CEBEPHOI
yacTH YKPaMHCKOT'O IIUTA U Ha 3amajl OT Hero.

IIpuBeneHHple KpaTKue MAaHHBIE O pacmpocTpaHeHmn kapcta B CCCP
IIOKa3bIBAIOT, YTO COBPEMEHHBIMH JPEBHHUI KapCT HMMeEETCs B psjie pailioHOB
Coserckoro Coroza. Ilupokoe pacmpocTpaHeHHE KapcTa M €ro OOJbIIoe
3HAYEHHE ISl IPAKTUUECKON JEATENBHOCTH CEaa0 HEOOXOMUMBIM H3ydeHHE
9THUX CBO€0Opa3HbIX sABjIeHuH. [losBunace crenuanbHas Hayka — KapCTOBEICHUE.
3apomunack oHa B ropoze Ilepmu B 1947 rogy. OO 3TOM 4HTaTeNlh y3HAET U3
MIATOU IJIaBBI.

I'maBa nsTas

HUCTOPUS U3YUYEHUS KAPCTA NEPMCKOM
OBJACTH

IIpoBansl, memiepsl, UcUe3aOIMEe PEYKU U3JaBHA MPUBJIEKATU BHUMaHUE

yenoBeka. Bo MHOrumx mnemepax Ypajga COXpaHWIHCH cCJelbl MpeObIBaHUA
TIEpBOOBITHBIX JIIOJICH.
B naBHuMe BpeMmeHa, KOTJa YeJOBEK HEe yMeN TMPaBUIBHO OOBSICHATH SBJICHUS
NPUPOJIbI, BHE3aIlHbIE MPOBAJIbI OBEPXHOCTH Ka3ajUCh €My MpPOSBICHUEM
KaKoON-TO CBEPXBbECTECTBEHHOW CHJIBL. BHocnencTBUM penurusi HUCrojb30Balia
9TO B cBoMX MHTepecax. O3epa, BOZHUKABIIINE HA MECTE MIPOBAJIOB, B HEKOTOPHIX
CEJICHHSIX B PEITUTHO3HBIE TIPa3THUKN ObLTH

* AHTEKIIN3a — OYEHB T10JIOTOE MOAHSATHE OTIOKEHHIT 3eMHOI KOPBI.
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MECTOM NOKJIOHeHHs. Boxy 3Tux o3ep cuMranu cBATOH, a caMu 03epa Ha3bIBaIU
MoneOHBIMHU.

O HEKOTOpBIX MeIepax HaceNeHUe CIOXKHWIO JereHjsl. l3BecTKOBbIE
CTaJAKTUTHI U3 MeLIep MCIONB30BaJIMCh Kak JieyeOHoe cpeacTBo. Apxeonor B.
Bepx B 1821 roay nmucan, uro B J[uBbto neniepy Ha pexe Konge 3a cragakTutamu
MIPUXOJIUIIN KpecThsiHe U3 Bonoroackoii u Bsitckoit ryoepHuii.

Hayka reosorusi, wu3ydaromas CTpPOGHHE M Da3BUTHE HEAp 3EMIIH,
pa3obiaumiia Bce 3TH PETUTHO3HbIE BEIMBICHBL. [ocTeneHHO YenoBek Hay4duics
NPaBUWJILHO OOBSICHATH TNPHUPOAHBIC SBJICHHUS M HCIOJNB30BaTh MX B CBOMX
uHTepecax. OT MpoCTOro co3eplaHusi K NpaBHILHOMY OOBSICHEHHUIO, a 3aTeM K
aKTUBHOMY BO3ICHCTBUIO HAa KapCTOBBIE BJICHUSA — TAKOB IyTh UCCIIENIOBaHUSA
Kapcra.

Ucropus mzyuenus kapcrta llepMckoii o0iacTu co BpEeMEHH MOSIBICHUS
CBEJICHUH O KapcTe B JMTEpaType MOJpasjeisieTcs Ha JBa dTama, pyOexoM
MEXAY KOTOphIMH siBiseTcst Benukas OKTs0pbckas —CcoLMaIHCTHYECKas
peBoIoNys. B 10peBOIIOIIMOHHOM 3Talle HaMe4aeTcs TPU IepHoa.

B nepBblit nepuo, IMBLIMMCSA OT Havaja 18 Beka 1o cepequHsl 19 Beka, B
JUTepaType MOABIAIOTCS ONHCAaHUS Iemep U mpoBaioB. llepBeiMu
HccleioBaTeNsIMU Kapcra cienyerT cuutath CemeHa u JleoHtuss PemesoBbIx,
KOTOPBIM IPUIUCHIBAIOT cocTaBieHue deprexa «KyHrypckux memep» B 1703
roay. B 20-40-e roxel 18 crojerust mpoBajibl, MEIEpbl, UCYE3AIOMINE PEUKU
ormevator B. H. Tarumer u B. W. 'eHHUH, pyKOBOAMTENIM TOPHOIO J€jia Ha
VYpare. B 1730 romy CrpanenOepr, IUIGHHBIH IIBEACKUN  odwuIep,
BO3BPATUBIINCh Ha POJAMHY, OIMyOJMKOBAJ OMHCAHHE CEBEPHOW M BOCTOYHOMN
yacteii EBponbl m Asum. B kHUre mMeroTcs MiiaH W omnucanue KyHrypckoi
MeIephl, cAeNaHHbIe, BEPOATHO, C UYy)KHX CJIOB U BO MHOTOM HE OTBEYAIOIIHE
JEICTBUTEIBHOCTH.

Poct Teppuropun Poccun, pa3BuTre MPOMBIIIJICHHOCTH M TOPTOBIIX A€Ialu
HEOOXOMMMBIM M3Y4YE€HHE MpPHUPOAHBIX OoraTcTB cTpaHsl. C 3TOH Ienbio
Axanemust Hayk, co3fganHas B 1725 rony Ilerpom I, opranuzoBana HECKOJIBKO
Hay4HbIX okcnieauiuii. B 1733 roxy yuactauku Benmkoit CeBepHO# SKCIIETUITHH
W.T. I'venun, I'. ©. Musutep u apyrue obcnenoBanu KyHrypckyro nemiepy. B
apxuBax ['. ®. Mwuiepa COXpaHUIOCh PYKOIMCHOE ONMCAaHUE IELIEPHI,
clieslaHHoe, BepOosITHO, M. I'MenuubiM. K onMcannio Npuilo>keHbl HAPUCOBAHHBIE
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XyA0oxKHUKOM JIrorieHnycoM BUbI Henepsl U JIeastHo ropsl.

Bo Bropoii mosnoBuHe 18 Beka OBUIM OpPraHU30BaHBl aKaJEMHUYECKHUE
SKCTICAMINH ISl TO3HAHHST TeppUTOpUH Poccuu, KOTOpble coOpaiii OrpOMHBIN
Marepuall. YYacTHHKH SKCHEIUIUI cpeny pasHOOOpas3HBIX SIBICHUI HPUPOJBI
OTMEYaJIH MeIlepsl, IPOBabl, HCUE3AOIINE PEUKU.

H. II. Perukos B 1769—-1770 rogax coBepuINI HECKOIBKO CaMOCTOATEIBHBIX
MapupyToB o 3aBoixbio U [Ipuypansro. OH onucan psa KapcTOBBIX MeHiep U
00BsicHII uX npoucxoxacHue. B 1770 roay on mocetwn J[uBbIO TIeHepy Ha peke
Konge, B KOTOpO# 3aMHTEpECOBAJICS CTATaKTUTAMU U CTalarMUTaMH.

U. U. Jlenexun B aBrycre 1770 roga obcnenosan KyHrypckyro memepy u
HajMNeIlepHoe Iojie BOPOHOK. Bo BTopoll wactu «J/IHEBHBIX 3aIHCOK
ITyTEeIIeCTBU», OMyOIMKOBaHHON B 1772 romy, Ha AEBSTU CTPAHUIAX OMMCAHBI
IPOTHI M IPOXOAbI M3BECTHON TOT/Aa YacTH MeUIephl, NpHYEM YyKa3aHbl HX
pasMepbl B IIarax M CaxeHsX. MHTepecHO omnucaHHe YydacTKa IMeIepsl,
pacriosoxxeHHOro Mexay rporamu «KpectoBsiii» u «KopasuioBslii pud». 3nech
CyIIECTBOBAJ OOLIUPHBIN IPOT, AIHHOO 70 160 1 ¢ monepeunukom a0 30 maros,
3amoJHeHHbIH NbaoM. B uione 1771 roga JlemexuH moceTus psii memep B
Oacceiline peku fiiBpl. OOpa3zoBaHKe MPOBAIOB U IEIIEp OH paccMaTpUBall Kak
pe3yabTaT COBOKYIIHOTO BO3/AEHCTBHS IOBEPXHOCTHBIX M IOJ3EMHBIX BOJ Ha
JIETKO pacTBOPHUMBIE B BOJIE TOPHBIE ITOPO/IBL.

B Kynrypckoii nemepe mo6siBan B 1772 rony U. I1. ®@ansk. [Ipoanisr mo
6eperam pek Couiesl, Mpenu, Uprunst u Uycosoii ormernnu U. I'. Teopru B 1773
rogy u b. I'epman B 1792 rony.

ITocne axkameMHYECKUX HKCHEIUIMHA O KapCTOBBIX SBJICHUAX YIOMHHAETCS
IIOYTH BO BCEX KpYIHBIX reorpagpuyecKux paboTax. «B
ucropuko-reorpaduueckom onvcannu [lepmckoii ry0epHIN», OIyOIMKOBAHHOM
B 1801 romy, onncansl ucuesaromas peuka Biokaii, KyHrypckas nemepa, nemiepa
Ha peke SitBe u [luBbps neniepa Ha pexe Konse. B 1802— 1803 rogax H. C. IToros
COCTaBWJI 3aMedaTeNbHylo paboTy «Xo3giicTBeHHOe omucanue Ilepmckoit
ry6epaun». OcoOble pa3fensl B Hel ObUTM MOCBSIICHBI MelepaM U MmpoBaiaM,
HCYE3AOUTNM PEYKaM M JFOOOTBITHBIM KITIOYaM.

Axanemuk B. M. CeBeprun B counHeHHH «OTBIT MUHEPAIOTrHIECKOTO
3emuieonucanus Poccuiickoro rocynapcTaay,
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onyomukoBanHOM B 1809 romy, omuckiBaeT KyHrypckyro nemiepy, memepsl Ha
pekax Konge, SiiBe, UycoBoii u npyrue. O HEKOTOPBIX MPOBaNax OH IMPUBOTUT
MOJPOOHBIE CBEJICHUSL.

B 20-x romax 19 Beka nerepsl o0cnenytoT apxeosory. [IpoBainsl B runcax u
HU3BECTHAKAX oTMeuaroT Yekieuos, Peimnkosckuii, Meliep, 1lnatonoB u apyrue
IIPU COCTaBIEHUH MECTHBIX TIeolorndeckux kapT. KapcrtoBele sBieHUA
[lepmckoit ryOepHHUM TpHUBIEKAIOT BHUMaHue mpodeccopoB Kazanckoro
yauBepcuteta U. @. Dpamana, nocerusiiero Kyurypcekyto nemiepy B 1816 rony,
nu M. Kurraper. B 1843 rony M. Kurrapsl cocraBui INOJAPOOHBIH 0OYepK
KyHrypcko#i memepsl u ee JeasHbIX oOpazoBanuil. K onmcanuio npunaraercs
IlaH 00CJIeIOBaHHOM 4YacTH remepsl. JlaHHble O KapcTe TOSBISIOTCS B
CIIPaBOYHOM JIUTEpaType.

Bropoit mepuon u3ydeHus kapcra (OT cepenuHbl 10 KoHIa 19 Beka)
XapaKTepU3yeTcsl pacIIUpeHUeM I'e0IoTHYecKuX uccienosanuii B Ilpenypanse,
npoBoAMBIIMXCST BHadasie OOmecTBOM ecTecTBOMCIbITareneld nmpu Kasanckom
yHHUBepcuTeTe, a ¢ 1882 rona — I'eosoruueckum koMuTeToM. JlaHHBIE IO KapcTy
mpusoaarcss B paborax  reosoroB  II. . Kporosa, A. Il lBanoBa,
A. A. llItyken6epra. E. C. ®egopor B urone 1882 roga nmocerun KyHrypckyto
nemepy ¥ Hanucaln «3ameTky o KyHrypckux nemepax». B Heil oH BrepBble [uis
OTMCBIBAEMONW MECTHOCTH IMPHUMEHHI TEPMHMH «KapCcTOBOE sBIEHHE». B 3TOT
nepuosa OOoJbIIOE 3HAYeHHWE NPHOOPETAIOT apXeOoJOTHUECKHE HCCICAOBAHUS
memep. M3BectHenii apxeonor U. C.lIlomsxoB B 1879 romy mpousBomun
packonku B KyHrypckoit nemiepe.

Jannble 1o kapcry npusogur X. Mosens npu onucaHuu Ilepmckoi
ryoepann B 1864 romy, H. Uynun B «l'eorpadmueckoM M CTaTHCTHYECKOM
cnoBape Ilepmckoit ryGepuum» B 1873 romy. 3HauumTenpHy0 paboTy IO
H3YYEHHIO  KapcTa  Mpojenao  Ypanbckoe  o0mecTBo  JobuTenen
ecTtecTBo3HaHusi. Muorue kpaeBensl u apxeosorn — C. WM. Ceprees,
@. A. TermoyxoB, II. A. HekpacoB u 1pyrue — wu3ydaiad Temiepsl M HUX
apxeonoruto. JlanHeie o nemepax npuBoauT WM. 5. KpuBomiekoB B paborax mo
reorpacduu Ilepmckoii rybepHun, onyOnnkoBaHHbIX B 1897 n 1906 ronax.

Tperuit mepuox (¢ xoHma 19 Beka mo Bemukoit OxTa0pbcKoit
CONMAIIMCTHYECKOW  PEBONIOIMK) TI0 TIJIyOMHE W3Y4YeHHS KapcTa, IO
TEOPETHYECKIM BBIBOJIaM CYIIIECTBEHHO OTIIMYACTCS OT MPEIbIIYIINX TEPHOIOB.
Kapct wm3ydaercs B CBS3M C TPOCKTHPOBAHHEM HKEJE3HBIX JOPOT, IIpH
re0JIOTUYECKON
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cheMke. EMy mocBsimaroTcst cnenmanbHele pa®otel. [Ipum mpoekTupoBaHMH
KeJIe3HONopokHOH JHUM [lepmMb—EKaTepuHOYpr WH)KEHEPHI CTOJIKHYJIHCH C
MHTEHCHUBHBIM KapcTOM B paiione roposaa Kynrypa. B cBs3u ¢ aTum 06110 Ha9aTo
uccnenosanue kapcra. H. WM. Kapakam ommcan KyHrypckyro mnemepy u B
1904-1905 romax omy6nukoBas o Heil crathio. B 1906 romy ropHblii HHKeHED
A. A. llltykenbepr mpousBen CbEMKY KapcTOBBIX (opM 1o  Tpacce
MIPOEKTUPYEMOH xkene3HoH noporu B paiioHe ropoga Kynrypa. B 1911 romy
ObLIa OIyOJIMKOBaHa ero padoTa 0 BopoHKkax okosio Kynrypa. Kaper Y dgumckoro
IUIATO M TPHIETAONINX TeppuTOpuil M3ydana B. A. BapcanodseBa. B pabote
«KapcToBple siBIeHHMS B CeBEpHOM YacTH Y (QHUMCKOTO IUIOCKOTOPBS»,
ory6nmkoBaHHO# B 1915 rozy, oHa BBIIENSET M XapaKTepPU3yeT TPHU KapCTOBbIC
001acTH ¢ pa3IMYHBIM MPOSBICHUEM KapcTa.

B paborax H. U. Kapakama, A. A. lltyken6epra u B. A. Bapcanodbesoii
OCBEII[AI0TCS OCHOBHBIE BOIIPOCHI TEOPHH KapcTa:

1. 3aBUCHUMOCTH pa3BUTHA KapcTa OT COCTaBa MOPOJI, YCIOBHH UX 3aleraHus
U TPEIIUHOBATOCTH, MOIITHOCTH MOKPOBHBIX 00pa30BaHMi U pelibeda.

2. Pa3BuTHE  TOBEPXHOCTHBIX  KapCTOBBIX (OpPM B pa3IUYHBIX
re0JIOTMYECKUX 0OCTaHOBKaxX M MX Kiaccudukauus. CBs3b UX C MOJ3EMHBIMU
dbopmamu.

3. Tunbl memep u ux pasButHe. JlensHble mnemepsl ¥ Pa3sHOBUAHOCTH
MEIEPHOTO JbJA.

4. PazButue Kapcra 1oj| pyciiaMH pex.

5. BimsiHue KapcTOBBIX MPOLECCOB HA 3aJleraHue TOPHBIX MTOPOJI.

B aTOT nepuoa B muTepaType CTAHOBUTCS OOIIEIIPHUHATHIM
TEPMHUH «KapCT».

B 10opeBOIOIMOHHOE BpeMsi ObUTH OCBEIICHBI B OOIIMX YepTaX OCHOBHBIC
KapcTOBbIe PallOHBI 00JIAaCTH, IPUYEM AeTallbHee BCero OblLJ UCCIIEA0BaH paiioH
Kynrypckoii nemepsl.

ITocne Bemmxoit OKTAOPBCKOM COMUATUCTUIECKOI PEBOTIONNN H3MEHMIINCh
00beM, MaciTaObl ¥ HalpaBJIeHUE MCCIIEA0BaHuUil 10 KapcTy. B cBsizu ¢ o0ummm
MOJ/bEMOM HapOJHOTO XO3SCTBA M Ppa3BEpHYBIIUMCS COLUAIHCTHYECKUM
CTPOHMTENbCTBOM H3yYEHHE KapcTa mpuoOpeno Oonbplioe MpaKkTHYECKOe
3HaYCHUE.

B rojpl, pe/iecTBOBABIINE MSATHIIETKAM, CBEJICHHUS O KAPCTOBBIX SIBICHHSX
MPUBOJIMIIMCH B cTaThsix KpaeBemoB: [I.T.Mayepa, B. A.BecHoBckoro,
M. U. bivHOBa U Opyrux.
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B HexoTopbIx paboTax coOoOIIAIUCH LIEHHBIE (aKThl, HO B TO K€ BPEMs B HUX
WHOTJIA IOMyCKaUCh rpyObie omubku. Jlerom 1925 roma KyHrypckyro nemiepy
mocetunn akagemuk A. E. ®epcman. B 1927 romy B. A. Bapcanodwena
ormy6ynkoBaia paboTy O MECTOPOXKICHUAX KAOJIMHOBBIX TJIMH, KOTOPHIE B Psie
pailoHOB MPUYPOUCHBI K KAPCTOBBIM JIETIPECCUSIM.

C HayanoM NATUIETOK B Halled CTpaHe pa3BEpHYJIOCh NMPOMBIIUICHHOE,
THIPOTEXHUUYECKOE U KEJIE3HOJOPOXKHOE CTPOUTEIBCTBO, PE3KO YCHIMIHNCH
MOUCKK U J00bIYa TMOJE3HBIX HCKomaeMblx. [IpM ocyiecTBICHHH STHX
MEpONpUSATUA B KapCTOBBIX palfOHAX BO3HHUKIU CEpPbE3HBIE TPYTHOCTH.
[ToTpeboBanoch NOCTaBUTH ClIEIHAIbHBIE Pa0OTHI 110 UCCIEOBAHUIO KAPCTOBBIX
IIPOIIECCOB.

B 1924 rony Oblia Hauata reoJioruyeckas CheMKa B I0r0-BOCTOYHOI YacTh
Ilepmckoit  obmactu  mox  pykoBoiactBoMm . H. @penepukca. IlomytHo
OTMEUaIUCh KapcToBble (opMmbl B KyHrypckux runcax. Jlerom 1928 roxpa
H. A. 3eH4eHKO TPOBOAMI TEOJOTHUECKYI0 ChEMKY TO peke YycoBod oT
nepesHH KoiiBsl 10 kamHs [ magkoro. OH onucasl BOPOHKU M KapCTOBBIE PEUKH B
u3BecTHAKaxX. ['pymnma uccnenoBareneit Bo riase ¢ I'. @penepuxcom B 1933 roay
Jana KpaTKue cBefeHus o kapcte paifona KeiHoBckoro 3aBoma. M. Ckpblis BO
BpeMsl reojiorudeckoif ceeMku B 1931 roxy oOpaTus BHUMaHHE Ha KapCTOBBIE
sSBICHUS Ha Bogopasznene pek Kampel u UycoBoil B OKPECTHOCTSX IEpEBHU
ITaxoMoOBOiA.

Hedtsanoit reonoro-pa3BeioyHblii HHCTUTYT pa3BEepHYJ paOOTHI HA CEBEPE
obmactu. M. A. KanmeikoBa B 1932 rony usyuana kapcT B OacceiiHe peku
Konger. H. I1. T'epacumoB u E. . Tuxsunckas B 1931 roay npu reoaorudeckon
cheMKe Ha tore Ilepmckoif 007acTH TIONMYTHO OMNKCHIBAIM KapcT B
TUIICOBO-I0JIOMUTOBBIX OTJIOKEHHUAX. M. B. Kpyrinos, [IPOBOAUBIINN
TeOJIOTUYECKHE HCCIIEOBaHUs B CEBEpHOW uvacTu Ydumckoro miaro, B 1933
TOJy BBIACTMII 31€Ch pailoHBI ¢ pa3HOW MHTEHCUBHOCTHIO Kapcra. B 1940 rony
A.H.VIBaHoB B OOBACHHUTEIBHOM 3amuMcKe K KapTe KaMEHHOYTOJbHBIX
OTJIOXKEHHWH 3alaJIHoro CKJIOHa Ypama B pasmene «Kapct» ormeTrws, 4ro B
M3BECTHSAKAX BCTPEUYAIOTCSI BOPOHKM, CYXOJOJBI, HCYE3AIOUINEe PEUKH.
O.JI. OiitHOp B  OOBSCHHUTENIPHOW  3amHCKe K TEOJIOTHYECKOH  KapTe
JIsiceBuHCKOTO paiiona u I. 5. JKHTOMHPOB B OOBSCHHUTEIBHOM 3alMCKe K
reoIoTHYecKoil KapTe paiioHa OspiBinero Kycbe-AekcaHAPOBCKOTO 3aBOJa
onmcany KapceT B u3BecTHAKax. Jlerom 1938 roga Bo
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BpeMsi KoMmIuiekcHOH cbheMku C. M. OpiisiHKMH OOHapyKHil KapcT B psze
IIyHKTOB B ceBepHOil yactu KonBo-Bumepkckoil BogopasnensHoil obnactu. B
1938 rogy M. O. Knep coctaBui cBoAKY 0 Kapcre Ypana.

[MosiBuiMch Temaruueckue pabOTHl MO KapcTy HE(PTEHOCHBIX 00JacTei.
WHrepecHble  aHHBIE O  JAPEBHUX  JM0XaX  KapCcTooOpa3oBaHHMs U
3aKapCTOBAaHHOCTH KapOOHATHBIX MOPO HEPTSIHBIX MECTOPOKACHUH ITPHUBE/ICHBI
B paborax H.IIL I'epacumoBa, M. C.I'ypeBuua wu E. A.IlerpoBoii.
'eonoru-HeTIHUKKM B OTYETaX OTMEYAIM KapcT B MW3BECTHSAKAX W THUIICAX.
I1. A. Codponunkuii u JI. C. Ky3HeloBa B cBoJike 10 reoyiorud [IpuaycoBckoro
HedTeHOCHOTO paiioHa 3a 1929-1940 roapl onucany KapcT B psijie MyHKTOB B
ConukaMCKO! AeMpeccHH.

Bonpme uccrnepoBaHMs MO KapcTy NPOBOMINCH B 3TOT MEpUOT B
KuzenoBckoM KaMEHHOYTONbHOM OacceiliHe: 31ech KapCTYIOUIMecs IMOPOJIbI
cnaratoT 75 % ot Bcell uiomany. YTJIEHOCHas TOJIIA MECTaMH 3alieraeT I10J
CUJIBHO 3aKapCTOBAHHBIMU U3BCCTHAKAMMU. Ilo KapCTOBBIM KaHaJlaM U TPpCUIMHAM
B IIAXThI MOCTYHNAIOT KAapCTOBLIC BOJbI, BbI3bIBASA HUX O6BOI[HeHI/Ie. KapCTOBbIe
IpOoHECChI BBI3BIBAIOT 3aTpyAHCHUA HC TOJIBKO npu OKCILTyaTalluu
MECTOPOXKICHUN, HO M TPU MPOBEIACHUU Pa3BEIOYHBIX PAOOT W BO3BEICHHU
pa3HOro poja CoopykeHHi. Bce 3T0 TpeOoBano opraHusalfu CrelHaTIbHBIX
uccrenoBaHuii 1o kapcty. Ilepsas pabora mo kapcery KwusemnoBckoro
KaMeHHOYyrojbHOro OacceifHa Obula omyOnukoBana B 1932 roxay
A. A. BacunseBsiM u 1. C. HlennsiM. . U. I'opckuii B re00rn4eckoM ouepke
OacceliHa KOPOTKO OCTaHOBWJICSI Ha XapaKTEPUCTHUKE KapCTOBBIX sBICHHWiL. B
1932-1934 romax mnosiBuIMCh pabotel mo kapcry B. I1. TebenbkoBa,
A. A. Bacunbesa, A. A. CmupHoBa, [1. I1. 3abapuHCcKOr0 U APYTHX.

B nexabpe 1933 roma B ropoae Kuzene Obuia co3BaHa KapcToBas
koH(pepeHmus. B «Marepuangax KapCTOBO#H KOH(pEpeHIMM» OmyodauKoBano 14
JOKJIaZIOB 10  BOMpOcaM, CBA3aHHBIM C pa3paboTkoi  Kwuszemosckoro
MECTOPOKACHNUSA KaMEHHBIX yrneﬁ oJ 3aKapCTOBAHHBIMHU H3BCCTHAKaAMU.
KapcroBas koHdepeHius chirpajga OOJBIIYI0O pOJIb B HM3YYEHHH KapcTa
Kuzenosckoro Gacceiina. B mrone 1934 roma Obuta oprann3zoBaHa Ypanbckas
HAy4YHO-MCCIIEIOBATENIbCKAsl KapcToBasi craHuus. [locie mpopbiBa KapcTOBBIX
Boj Ha maxte umeHu [lepBoro mast B deBpasie 1939 roma tpect «Kuzemyromiby
MTOPYYHJT KAPCTOBOM CTAaHIIMU TPOU3BECTH
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CTallMOHAPHBIC HAOIIOMCHUS 3a PSKUMOM MIAXTHBIX BOA. B 1935-1940 romax
BONPOCHl  KapcTa Haxoguiau oTpaxeHue B paborax O. JI. DitHopa,
M. C. Kenbmanckoro, H. A. AnekceeBoii, M. C. I'ypeBuua, M. M. TonctuxuHoi
u npyrux. Baxnoe 3Hauenme mmeer pabora M. C. Keapmanckoro «O kapcre
KuzenoBckoro kaMeHHOYTOJIBHOTO paiioHa Ha Ypaiiey», HanucanHas B 1938 rony.

B KuzenoBckoM KaMEHHOYrojbHOM OacceilHe Hayald MNPUMEHSTH
reopU3n4ecKre METOAbI HCCIIEI0BaHUS KapCTOBBIX (POPM, KOTOPHIMH PYKOBOIUII
B. H. T'onoBipia. B 1936 rony npou3BOAMINCh FeO(U3NICSCKUAE UCCIICTOBAHUS
3aKapCTOBAHHOCTHU NOPOJ HA IUIOIIAJKE, IpeIHa3HAuYeHHOH M0J] CTPOUTENLCTBO
LIEMEHTHOI'0 3aBojia B mocenke Bepxuss ['ybaxa, W Ha Jpyrux ydacTkax.
M. 1. AHgyroB B psane Touek Haj KuzenoBckoi memiepoil ycTaHOBUI INTyOUHY
JI0 TI0J1a U ToToJIKa rpoToB. [Tozxe B 1947 roxy B. H. I'onoBIbIH, Ha OCHOBaHHH
aHanu3a reopu3n4eckux padoT, BBINOIHEHHBIX B Ku3enoBckoM palioHe, pHIient
K  3aKIIOYEHHI0, YTO  [NPUMEHEHHE  JIIEKTPONPO(GHIMPOBAHHSA U
9MEKTPO30HIUPOBAHNUA MO3BOJSIET H3YYUTh paclpoCTpaHEHHE Kapcra Ha
rIyOMHY W 1O IUIOIIAAM, BBISIBUTH HapyIIeHHs, NOTpeOCHHbIH penbed,
OTPENEIUTh MOIIHOCTh PBIXJIBIX OTJIOXKEHUN U MOJIOKCHHE YPOBHSA I'PYHTOBBIX
BOJI.

KapcToBble siBIeHHsS NPUBIEKIM BHHUMAaHHE I'€0JIOTOB IPU pa3BeIOYHBIX
pabotax B Bumepckom u UycoBckoM paiioHax.

Pa3BepHynoCch H3ydeHHE KapCTOBBIX SIBJICHUH B CBSI3H C IIPOEKTHPOBAHHUEM
THIPOTEXHIUYECKUX coopykeHnid Ha Kame n Uycosoii. MccnenoBanusmu kapcra
Ha Kame ot Conukamcka 1o I[Tepmu, Ha UycoBoii oT ycThs 10 peuku CepeOpsaHoit
n Ha p.CruBe ot ycres mo Kysrypa B 1931-1934 romax pykoBOAWIT
H. K. TuxomupoB. B 1933 romy TI.C.bypenun, B.IlL I'ynpuenbansk u
M. C. Ilono3zoBa u3ydanu kapct JI€BmmHCKOro U JIOOPSITHCKOTO y4YacTKOB Ha
Kawme. IlpoextupoBanue ruapoctaHnuyd Ha Kame Ha CHJIBHO 3arMIICOBAaHHBIX
IopoJax  BbI3BANO  HEOOXOOUMOCTh  HM3Y4YEHHS  TPELIMHOBATOCTH U
pacTBOPMMOCTH 3TUX TOpPOJ, 4dYTO ObLIO mpojenano B 1935 roxay
A. A. BypueBsiM. OTaeOM WH)XXEHEPHOW TeoJoruu [ MapocTpodnpoekTa B
1934-1935 romax ObLIO TpoOBeneHO oOcienoBaHue Kapcta B KyHrypckom
patione. Pa6oter BosrmaBnsn M. M. Tlepecnernn. beut coctaBieH moapoOHBIiA
minan KyHrypckoih mnemepbl. I'pynma 4yCOBCKHX T€OJIOTMUECKHMX IapTUil
WHucTHuTyTa THAPOTEOTOTHH U
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HHXXCHEPHOM reosnoruu mnox pykosoxacrtsoMm I'. H. @penepuxca mnposoauiia
re0JI0THYECKYI0 CBHEMKY paiioHa IIPOEKTUPYEMOTO Bamkypckoro
Bojoxpanmnuina Ha YycoBoil. Pe3ynpraTel paboT ObUTM OIMyOIMKOBaHBI B psizie
crareif B 1931 — 1933 rogax. B HUX oXapaKTepu30BaHBI TaKKe U KapCTOBBIE
srneHust. Hesagonro no Benuxoit OTeuecTBEHHOM BOWHBI B CEBEPHBIX palfOHAX
Ilepmckoit  obmacTu pas3BepHysia wuccienoBaHusi Kamckas — akcnenunms
I'unposnepromnpoekTa B CBS3M € NPOEKTHPOBAHUEM T'MIPOTEXHHUYECKUX
coopykenuit Ha pexax Kame u Konge.

B oartor mepmox mpomomkanock wuizydeHue Kynrypckoil memepsl. B
1928-1930 rogax I'ocymapcTBEHHBIH THIPOJOTMYECKUI MHCTUTYT CHapsanil
SKCIIEAMINIO TOJ pyKoBoJAcTBOM B. SI. AnprOepra B KyHrypckyro nensHyro
nemepy. OKCHeIUIus NPOM3BOJAWIIA CHCTEMaTHYeCKue HaOMIONeHus Haj
TeMIEpaTypHbIM DPEXHUMOM, LUPKYIALUEeHl BO3AyXa M €ro BIAXHOCTHIO B
Pa3MuHBIX YacTsX Temepbl. Pe3ynbraTel paboT mo u3ydeHuro ¢Gopm Jibaa B
Kynrypckoii nemepe BeI3Bajiu O0JIBIION HHTEpEC.

B 1934 rony H. 1. bupunosa onucana KyHrypckyto nemiepy u psiz neuiep B
okpectHocTAx KyHrypa. OHa mnpuBesla MHTEpECHBbIE JaHHbIE 00 W3MEHEHUU
oyleficHeHUs mepenHux rpotoB KyHrypckoil memiepsl, HaunHasg ¢ 1914 rona.
Jlerom 1936 roma Hay4Ho-MccnenoOBaTeNbCKUH HHCTUTYT 3E€MHOM  KOPBI
JleHMHTpaACKOTO YHHBEpPCUTETA HAIIPABUII SKCICIUIINIO [T N3YUCHUS JTEeITHBIX
oOpazoBanuii KyHrypckoit memiepel. B pesynbrare wucciaemoBaHus ObUIH
OTHCaHBI HOBBIE PAa3HOBHUIHOCTH KPUCTAJUIOB JIbJIA, BBIABICHO NEPHOIHMYECKOE
HW3MEHEHHE KOJIM4YecTBa M (OPMBI MELEPHOTO JIbJa, a TaKKe CTENeHU
OJICICHEHHSI MeIEPHI.

B 1937 rony omy6simkoBaH ouepk o jeasHoi nemepe I'. A. MakcuMmoBu4a u
H. A. MakcumoBry. K 17 ceccunm  MeXIyHapOJHOTO — T'€OJOTHYECKOTO
koHrpecca, co3BanHoro B CCCP B 1937 rogy, O6miecTBOM OXpaHBI IPHPOIBI
Obuta u3zaHa Opourtopa M. B. Jlexomckoro o KyHrypckoii nemepe. Y4acTHUKH
KOHIpecca IMOCeTHIH Tenepy.

I'. A. MakcumoBud u I'. T'. Ko6sk B 1940 romy u3yuamu CTpyKTypy H
XMMHUYECKHH COCTaB JIbJIa, a TAK)KE XUMHYECKUI COCTaB BOJBI MO3EMHBIX 03€p B
Kynrypckoit memepe. Kaper psma pailoHOB B 3TOT NEpHOA H3ydaid
npenoaasatenu [lepmckoro negarorudeckoro uucruryra: B. @. borocnoBckuid,
A. Cricoes, C. Pyxesckuii u 3. ®@. Pakymesa.
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B roxel Benmukoit OTeuecTBEeHHOM BONHBI H3yu€HHE KapcTa HECKOJIBKO
ociabno. 3HaYMTeNbHAsT YacTh MaTepHajoB OCTalach HEOMyOJMKoBaHHOW. U3
OITyOJINKOBaHHBIX MOXHO OTMETHTH padory I'. A. MakcuMOBHYa O KapCTOBBIX
3eMIIeTpsiceHUsIX U paboty B. A. BapcaHodneBoil 0 reoMop¢oI0Tuy 3amaaHoro
ckioHa Cpeasero Ypaia, B KOTOPOI OHa BbIIENAET J1B€ KapCTOBBIE 00TIaCTH.

Bckope mociie oxoHuanusi Benmkoit OTedecTBeHHOH BOWHBI pabOTHI 110
N3Y4YCHUIO KapcTa CTajM MoJIy4aTh OYeHb MIMPOKHUH pasMax. B 1946 rony Obuia
coctaBieHa reomopdosiornyeckass kapra Ypasa. Ha Hell mokasaHel Mecrta
Pa3BUTHS KapcTa U KPYTHbIE NEIEephI.

[Tpu reonormyeckux chbeMKax, MPOBOIUMBIX HeTepa3Benkoii, YpaabcKuM
TCOJIOTUYECKUM  YIPABIEHUEM, YpalbCKOW sKkcneaunued Bcecoro3Horo
HE(TSHOrO HAay4YHO-HCCIEJOBATEIBHOIO TI'€O0JIOr0-pa3BeJOYHOr0 HHCTHTYTA
(BHUI'PU) n apyrumu opraHu3alusiMi, KapCTOBBIE SBJICHUS (UKCUPOBAINCH U
HAaHOCWJINCH Ha KapTy. MIHTepecHBIif MaTepuan Mo KapcTy NpHUBEIEH B OTYETax
reosioroB Tpecra «[lepmuedrepazBeaka» M. H. Baraesa u H. 5. Koctorpeisa,
E. 5. Mockanesoi, b. U. I'paiidepa, P. A. 3yesoii, A. B. BiuBkoBa u apyrux.
IIpu reomormueckux chemMKax Ha ceBepe ob6mactu H.IT.Youna u
E. B. Bnagumupckas, C. JI. Bei3oBa nmomyTHo oTMedanu kapcT. [laHHbIe 0 KapcTe
cogepxkarcss B pabore H.C.Youwma, TIOCBSILIEHHOH XapaKTEPHCTHKE
¢usuko-reorpapuueckux yciaosuii Konso-Bumepckoro kpast.

B konune sHBaps 1947 roma B Ilepmu, mo wunummatue Ilepmckoro
YHMBEpPCUTETa U ero EcTecTBeHHO-Hay4HOro WHCTHUTYTa, ObUIa CO3BaHa
KoH(epeHIMsT 10 KapcTy, B pabdoTe KOTOpPOH TPHHSIIM  ydacTHe
HAy4YHO-HMCCIIEI0BATENbCKHE CHUIIBI Pa3NuyHbIX ropogoB Coserckoro Corosa.
brno 3acnymano 48 noknazoB, w3 KOTopbix 10 mpuHagiexano paboTHUKaAM
Ilepmckoro yHuBepcureTa. Marepuansl KOH(GEPEHIMH OIyOJMKOBAHBI B
«Te3ucax nokmamoB» W JBYX BbImyckax «Kapcrosemenus». Kondepenuus
IPUHSIA pEUIeHHEe O HeoOXOAMMOCTH BBIACNCHHS 0co00il Haykum —
kapcroBeneHus. OHa oka3ana 6oiblIoe BIUSHUE Ha JajbHENIIee pa3BUTHE 3TON
Hayku. Matepuansl ee ucniosib3oBansl H. A. I'Bo3zenikum u J1. C. COKOJIOBBIM B
CBOJHBIX paboTax. YuacTHUKH KOH(pepeHunH nocetmiu KyHrypekyio neuepy.

B 1952 romy omybnukoBaHa mocMepTHO pabota A. E. ®depcmana
«I"eoxumus newep», B KOTOPOH 0XapaKTepU30BaHbI
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nensHble oOpazoBanust KyHrypckoit memepsl. B ocHOBHOM 1o Marepuaiam
HaOMIONCHUI B 3TOH jke memepe Hamucanbsl cratbu [. A. MakcumoBu4a o
MEIEPHBIX JIbJAaX U HHCTPYKLUSA 110 U3YUECHUIO JIEASHBIX Helep.

Bakrepunosornueckoe obcnenoBanue rmemepsl B 1947 rogy mpoBenu
A.TI. Bonogun u B. A. [Tmennunos. B 1950 rony A. BopoHuxuH ony0auKoBa
nonyJsipHyto Oporropy o KyHrypckoii nemepe, nepensnanayio B 1951 ronay.

Bonpiryto pabory mo m3yuyenuto kapcra Ilepmckoit obmacté mpojenana
KapCcTOBO-CIEIe0NoTHdyeckas CTaHIus EcTeCTBEHHO-HAyYHOrO MHCTUTYTa NpH
Ilepmckom yHuBepcutete. OcHOBaHHas B siHBape 1946 roxa, oHa Hauana CBOIO
paboTy ¢ wuW3y4eHWs KapcTa Ha TEPPUTOPHM OBIBIIETO  3allOBEJHHKA
«Ipenypanse» ¥  IpUIEralOIUX YYacTKOB. 3aBedylollas  CTaHIMeH
JI. B.'otyOeBa TMpOU3BOMWIIA CHUCTEMATHUCCKUE HAOIIOACHUS 33 POCTOM
BOpoHOK. Ha ocHoBaHMHM pa30ypHBaHHS BOPOHOK OBUIO BBISIBIEHO UX
mpoucxoxaeHue.  Jlnsd  ompeneseHHMss ~ HUX  BO3pacTa  NPUMEHSJICH
cnopoBo-nbLIbLeBOH MeToA. B 1950-1952 ropax JI. B. T'onybeBa u rpynma
CTYICHTOB M3y4aau KapcT B OpIMHCKOM pailloHe, Ha MECTOPOXKACHUSIX
IIOJICJIOUHOT'O KaMHS.

Hauwunas ¢ 1948 roxa, kadenpa THHAMUYECKOM [COJIOTHH U THAPOTCOIOTHH
IlepMckoro yHuBepcuTeTa uccieayer kapcT B KnzeaoBckoM KaMEeHHOYTOJIBHOM
Oacceitne. Pe3ynbTarsl padot 1948—1952 rofoB U310KEHBI B OTUETAX M CTATHSIX
B. A. Anponona, JI. C. Kysneuosoif, E. A. Kporosoit, H.II. YupBunckoro u
apyrux. B mocnenyromipe TOABI K MOA3EMHOMY KapcTy —oOpamaroTcs
JI. C. Ky3HenoBa B CBSI3M C €ro BIMSHHEM Ha KadeCTBO CTPOUTEIIBHBIX
Marepuanos, a Takke WM. A. [ledepkuH, n3ydaBIIuil OJI3€MHBIE U, B YaCTHOCTH,
KapcToBbIe BoAsl Kuzenosckoro 6acceitna.

Jlerom 1951 wm 1952 romoB kadenpa IMHAMHUYECKOW TEOJOTHH U
THJIPOTE€OJIOTMH M3ydana KapcT mexaypeubs Kambl n UycoBoill BONM3M yCThs
nocienHei. B 1953 roxy Benuch HaOM0eHNS 32 KAPCTOM B OKPECTHOCTSIX cella
Yere-Kumepts u nocenka Koppon. Haunnas ¢ 1953 ropa, corpynHuk kadeapb
JI. A. IlluMaHOBCKMH M CTYAEHTHI-TEOJIOTH NPUHUMAIOT Y4acTHE B HM3Y4YEHUH
ITOJI3EMHBIX BOJI B KapCTOBBIX paioHax Ilepmckoii obmacTu.

MecTopoXKIAeHNI OTHEYNOPHBIX TJHH, MeCTaMH MPHYPOYEHHBIX K
KapCTOBBIM JICTIPECCHSIM, OXapaKTepu3oBaHBl B paborax B. A. Ampomona,
B. I1. IletpoBa u npyrux.
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B 1954 romy Owuna omybnmkoBana pabora 1. B. Prokukosa «IIpupona
KapcTa ¥ OCHOBHBIE 3aKOHOMEPHOCTU €r0 Pa3BUTHUS», B KOTOPOH NMPHUBOASATCA
MHOT'OYHCIICHHBIE TPUMEPHI 10 Kapety [lepMckoii obmacTw.

B 1948 rony Ha 0a3e KyHrypckoii yeasiHO# memiepsl Obljia OpraHH30BaHa
KapCcTOBO-CIIENIeONIOTUYecKas CTaHLUA, BXojfmas ceildac B KyHrypckuii
HaY4HO-HMCCIIE0BATEILCKUI CTAIIMOHAD Y palibcKoro (uiraia AKaJeMUuN HayK
CCCP. B TteueHue psga JeT COTPYAHHMKHM CTAallMOHAapa H3Yy4dalOT KapcT
KyHnrypckoro u cocennux paitoHoB. OHU BelyT cucTeMaTHuecKue HaOII0eHNs
u onbITHBIE paboThl B KyHrypckoil memepe. Hay4Hble cOTpyqHUKM CTaHIUA
B. C. Jlykun, /1. B. PeokukoB, A. B. Typeimne B 1955 rony omyGumkoBanu
MOMYJIIPHOE OMMCAHKE MeIEPHI.

Kapct uzydasncs B CBA3M ¢ NMPOESKTUPOBAHHUEM KEJIC3HOJOPOKHBIX JTHHUH,
MocTOB uepe3 peku UycoByo u CbUIBY, BBHICOKOBOJBTHOM JinHWUU llepmp —
CBepIJIOBCK, KOJIXO3HBIX THAPOCTAHIMH, IpPU COOPYKEHHUH JKUIBIX U
mpoMblnuieHHbIX  3maHuid. C 1953 mo 1955 roxg  mposoauiuchk
HWH)KEHEPHO-T€OJIOTHYECKHUE HCCIICIOBAaHMS KapcTa B IPUTPACCOBOM 30HE
BBICOKOBOJBTHOW uHMM [lepMb—CBepaioBCK. DTa JIMHUS Ha ABYX Y4acTKax
nepecekaeT CWIBHO 3aKapCTOBaHHBIE TMOPOJBL. 37eCh ObUIM TPHUMEHEHBI
pa3HooOpa3Hble METOMBI: CheMKa KapCTOBBIX (opMm, reopusmyeckue padoThI,
Oypenue, HaOMIOCHUs 32 TIOTJIOICHUEM TaJIbIX BOJ| B BOPOHKAX.

leodusnueckre paboTel Hajg KyHrypckoil memepoil  MPOBOAMINCH
Jlenunrpaackum Quiauanom [uapompoekta B 1953 romy, MOCKOBCKHM U
Ilepmckum yHuBepcuteramu B 1956—1957 ropax.

ConsiHOH KapcT paiioHa BepXxHekaMCKOTo MECTOPOKACHUS KaTUIHHBIX COJeH
M3y4aeT COTPYIHHK BCecor3HOro HaydHO-HCCIEI0BATENbCKOTO HHCTHUTYTA
ramypruu A. E. Xo1apKoB.

C 30 smBaps mo 3 despans 1956 roma B MockBe MPOXOIMIO HAYYHOE
COBEIIaHNEe TI0 W3YYEHHIO0 KapcTa, opraHu3oBaHHoe Akanemuedr Hayk CCCP,
MunuctepcTBoM reostoruu u oxpassl HeZlp CCCP, MockoBckum u Ilepmckum
YHMBEPCUTETaMH, B KOTOPOM NpHHIH ydacTre 800 yeroBek — MpeAcTaBUTEIH
Jlenunrpaga, Mocksbl, KueBa, XappkoBa, Tamkenra, Amixabama, Purny,
Bunsaioca, Tannuna, Boponexa, Ilepmu, KyHrypa u MHOTHX Jpyrux ropoJioB.
Ha nneHapHBIX U CEKIIMOHHBIX 3aceqaHusax Obu1o 3aciymano 115 gokmagos. Ot
IIepmckoro yHuBepcurera
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B COBELIaHWM ydyacTBoBanu — mpodeccop I'. A. MakcumMoBHY, NpenoaaBaTeiln
. A. Ileuepkun, JI. C. Ky3nenosa, K. A. I'opGyHoBa.

KapcroBele sBneHus paiioHa ropona KyHrypa oxapakTepu3oBaHbl B
noknagax A. B. Typeimesa u B. C. Jlykuna. O kapcre bamkupun nonoxun
noueHt Ilepmckoro ropHoro uuctutyta E. A. JlymnukoB. beuin 3aciymiaHsl
noknaael  HO. II. KonotmnoBa u  U. A. IledepkuHa O KapcTOBBIX BOJAAX
KuzenoBckoro kaMeHHOYroiabHOro OacceiiHa. OT MNPOEKTHBIX OpraHU3alui
BeicTyniin A. I'. Municxukep, J0JIOKUBIIMH 00 WHXEHEPHO-TEOJIOTHYECKUX
HCCIIeIOBAHUAX KapcTa Mo cpeHeMy TedeHuto peku Uycosoit, u A. I'. 3uHOBBEB
— 0 IIPOEKTUPOBAHUY MOCTA HA 3aKapCTOBAHHbIX IIOPOJAX.

CoBenanye NpUHAIO pelleHHe O AaJbHeHIIeM pacIupeHuH HCCIe0BaHuU
Kapcra.

I'maBa mecras

PACIHPOCTPAHEHUE KAPCTOBBIX SABJEHUM
B IEPMCKOM OBJACTH

B BocTouHol yactu [lepmckoit 006acTu KapeTyromuecs opo bl 0OHAXKEHBI
WM 3aJIeTaloT BOJIM3HM MOBEPXHOCTH Ha IUIOIMAAH 0KoJyIo 30 ThICSY KBagpaTHBIX
KHJIOMETPOB. 37ech Pa3BUT KapcT B KapOOHATHBIX, CyIb(aTHBIX MOPOJaX U B
kaMeHHON comu. Kapcryrommecs mopoasl UMEIOT Pa3IMdHBIA BO3pacT — OT
OPIOBUKCKOTO [0  HMIJKHENEPMCKOro  BKIrouMTenbHO. Iloppasnenenue
MAJIC030HCKUX OTJIOXKEHWH TOKa3aHO B Tabmuue B mnpmioxkeHHH. Dopmel
NIPOSABJICHUS, HHTEHCUBHOCTb KapCTOBBIX IIPOLIECCOB, a TAaKXKe YCIOBUSA
JIBUKEHMSI KapCTOBBIX BOJ 3aBUCST OT COCTaBa MOPOJ, YCIOBUIl UX 3ajeraHus,
penbeda, KTUMaTa ¥ HCTOPUU Pa3BUTHUS TEPPUTOPUIL.

Mo reonornueckum ycioBusim I1. A. Copponnukuit u H. C. Illarckuit
IlepMckyro 00sacTh MOAPA3AEISAIOT HA YETHIPE YacCTH: BOCTOYHYIO OKpPaWHY
Pycckoit mmatdopmsbl, I[lpemypaibCkuii KpaeBoil MpOrud, BHEIIHIOK 30HY
ckiagyaToro Ypana u Bumepcko-UycoBckoe kpaeBoe noauatue. Kaxnas u3 Hux
XapaKTepU3yeTcs CBOEOOPAa3HBIMHM YCIOBHSAMH PAa3BHTHS KapcTa. YUHTHIBAs
Te0JIOTHYECKOe CTPOEHHE, OCHOBHBIE OCOOCHHOCTH peibeda U HCTOPHUIO
Pa3BUTHA OTAEIBHBIX TEPPUTOPUI B BOCTOUHOM YacTu Ilepmckoi
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obmactu, Mbl HaMeTWIM 4 KapcToBble OOJNacTH W 16 KapCTOBBIX pailoHOB

(puc. 29).
YeTkoe OMpeAeNiCcHHEe KapCcTOBOM OOJacTH M KapcTOBOTO paifoHa man
M. A. 3ybamenko. KapcroBas ob0macte — 3To oOMmIMpHAs TEPPUTOPHS,

XapaKTepU3YIOIAsicsl OOIIHOCTHIO T€0JIONMYECKOT0 CTPOSHUS U Te0JIOTHYECKON
UCTOpPHH, OOYCIOBUBIIMX pa3BUTHE KapcTa Ha OTIENbHBIX YYacTKax ee B
JPEBHUE M COBPEMEHHYIO 31oxH. B mpexenax ee HaOiomaeTcs npeobianaHue
TEX WJIM UHBIX THIIOB KapcTa, CXOJACTBO ()OPM IPOSIBICHUS KapCTa U HaJM4He
JPEBHUX 3II0X KapcTOOOpa3oBaHuUsL.

KapcToBblii paifoH — 3T0 SICHO OTpaHUYEHHBIH Y4acTOK 3eMHOM ITOBEPXHOCTH
C XapakKTepHbIM KOMIUIEKCOM MOBEPXHOCTHBIX M MOJ3EMHBIX KapCTOBBIX (OpM
OIPEJETICHHOTO BO3pacTa, OKa3bIBAIOLIMX BIMSHHE HAa TIOBEPXHOCTHBIC U
MOJI3EMHBIE BOJBI U OOYCIIOBICHHBIX COYETAaHMEM IPEBHHX U COBPEMEHHBIX
reoyiorudeckux M (usuko-reorpapuyeckux ¢axropoB. OH B OOJBLIMHCTBE
Clly4aeB SBJIETCS 4acThlO KapCTOBOI 0OMACTH M OTJIMYAETCS OIpPEeelIeHHBIM
3aJIeTaHUEM UM COCTaBOM KapCTYIOIIUXCS MIOPOJ.

KAPCTOBASI OBJIACTh BOCTOUYHOM OKPAWHBI
PYCCKOM MJAT®OPMBbI

Bocrounas oxpannHa Pycckodl ruaTdopmbl ClOKeHa MPEUMYIECTBEHHO
BEPXHETNEPMCKIMH  MECYAaHUKOBO-TIMHUCTBIMH ~ MOPOJAaMM U YacTHYHO
HIDKHENIEPMCKUMH THUIICOBOAHTHIPUTOBBIMH U W3BECTHSIKOBO-I0JIOMUTOBBIMH
OTJIOKECHUAMH, UMEIOIIMMU TI0JI0T0€e 3aneranue. bonpinas yacTe TEpPUTOPUH €€
npeacraBisieT cobow [lpuypanbckyro paBHuHy. [lnmomaaw, CioXeHHbIE
[IECUAaHUKOBO-TJI MHUCTBIMH  BEPXHENEPMCKHMHU  OTJIOXKECHHAMH, HMEIOT
0/IHOOOpa3HBIN XOJIMUCTBIA, a MECTaMH PaBHUHHBIN penbed. Peku obmamarot
CIOKOMHBIM TE€UYEHHEM M CHIIBHO MU3BUBAIOTCS. J[OMMHBI UX MIMPOKHE C XOPOIIO
pa3BUTBIMH TeppacamMu. B pmommHe pexn Kampl d9acTo mpoCHeKHUBAOTCS
OOIIMPHBIC HU3UHBI.

Tam, rme pa3Butel cyib(arHble (THIICHI M aHTUAPHUTHI) U KapOOHATHBIE
(M3BECTHSAKM W [OJIOMHUTHI) OTJIIOXKEHUS HIDKHEH IMEpMH, IOJIHMHBI CTAHOBSTCS
yxe. Jlomuabl pex Kamber m UycoBoid 37ech ObUIM OUY€Hb >KMBOMHMCHBI. Ha
BBICOKMX CKJIOHAX WX BBIXOAWIN O€Jble THUICHI M aHTHIPHUTHL U CEpPOBATHIC
m3BecTHsKHU. Ceitdac 3To 6epera Kamckoro mopsi.
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Puc. 29. Kapcroseie paiions [Tepmckoii obmacTi.
| — rpanump! kKapcroBeix oOnacteid; || — rpanuibl KapeTOBBIX paitoHoB; Il — KapeT NMpenMyeCTBEHHO B FUICAaX U aHruapurax; [V —
KapcT B KAMEHHOM CoJM; V — KapcT B U3BECTHSKAX U josnomutax; VI — HoMepa KapcTOBBIX paifoHOB.
KapcroBasi o6acTs BocToqHO# OKpauHbl Pycckoit matopmsr: I — ITomasuuncko-IllananHiHCKuit paiioH KapcTa MPeHMyIeCTBEHHO B
TUNCAaX W aHTHJpHUTaX; 2 - CBU'IBHHCKO-CGPI‘I/IHCKI/Iﬁ paﬁOH Kapcta NpPEHMYIIECTBEHHO B THIICAX W aHTHAPHUTAX; 3 -
Kynrypcko-Vpenckuii paiioH HHTEHCHBHOTO KapeTa B IMIICaX M aHIMIPHUTAX; 4 — paiiOH M3BECTHSAKOBOIO KapcTa CBOJOBOH YacTH
Ydumckoro Bana.
Kapcropas o6nacte ITpemypanbckoro mporuba: 5 — Konso-Bumepkckuii paifoH kapcTa NpeMMyIIECTBEHHO B THIICAX M MECTaMH B
KaMeHHO# comn, 6 — KcenodonToBcko-HbIpoGekuii paifoH KapcTa TMpPEMMYIIECTBEHHO B THIICAX M aHTHAPUTAX M YacTHYHO B
u3BecTHskax; 7 — Kumeprcko-CykcyHCkuii pailoH Kapcra NPEHMYIIECTBCHHO B THMICaX M AHTHAPUTAX; 8
CepruHuoBcKo-J{0ryIIMHCKHIT PaifioH KapcTa MPeMMYILIECTBEHHO B rumcax u anruapurax; 9 — TymymbacoBcko-TucoBckuii paiton
KapcTa B IUICaX, 3a/IeraloluX B ecYaHnKoBO-rMHucToMi Tosmue; 10 — Conukamckuii paiioH kapcTa NpeMMYIIECTBEHHO B KAMEHHOM
coun ¥ runcax; 11 — Koponckuii paifon kapcra B rumncax i anruaputax. Kapcrosas o6nacth BHeIIHel 30HbI ckiagyaToro Ypana: 12 —
CpepHeBuinepekuii paiioH kapcra KapOoHaTHbIX oTiaoxkeHuil: 13 — KusenoBcko-SIHBUHCKMII paliOH KapcTa B M3BECTHSKAX M
nonomutax; 14 — INMammuiicko-UycoBcKoil paifoH HHTCHCHBHOTO KapCTa B M3BECTHSKAX H JOJIOMHUTAX.
Kapcropas o6nacts Buiepcko-UycoBCKOro KpaeBoro IoJHATHS €O ciabbiM NposBieHHeM Kapera: 15 — BepxueBuinepckuii paiion
Kapcra KapOOHATHBIX OTIIOXKeHHT; 16 — ThinbL10-KbIpbHHCKHUI paifoH KapcTa KapOOHATHBIX OTJIOKEHHIH.



Puc. 30. Teonmormueckuii mnpopuib
4epe3 YV bumckmit Ba u
Ipenypanbckuit mporu® Ha mMpoTe
ropoga Kynrypa (coctaBuima reonor
«IlepmuedTepazenkn» P. A. 3yesa).

1 - «kapcroBas Opekums; 2 —
MeCYaHuKu; 3 rInMHa; 4 — TUICH U
AQHTUJPHUTHL; 5 — KaMCHHast Coilb; 6 —

M3BECTHSK; 7 — JOJIOMHT; 8 — MEprelib;

9 — OKpeMHEIBIil H3BECTHSIK.
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BonopaznenbHble NpoOCTpaHCTBA, KAk M HA OCTalIbHOHM  TEPPUTOPHH,
XapaKTEpU3YIOTCSI OJAHOOOPAa3HOCTBIO M PAaBHUHHOCTHIO. YacTo BCTpedaroTcs
KapCTOBBIE (POPMEI.

IOro-pocrounasi 49acTh OIMCHIBAEMON KapcTOBOW OOJIACTH  SIBISIETCS
CEBEPHBIM OKOHYaHMEM Y (PHUMCKOTro IUIaTo, BBITSHYTOTO C CEBEpa Ha IOT.
Ydumckoe maaTo CI0KEHO HIKHEIEPMCKHMH H3BECTHSIKAMU M JIOJIOMHTaMH,
3aneratomnMu B Buze Bana (puc. 30). K 3amangy u x BOCTOKY OT CBOJIOBOI1 yacTh
Bajla, Ha €r0 KPBUIBAX, 3TH MOPOMABI MEPEKPHITHl THIICOBO-aHTHIPUTOBBIMH U
N3BECTHIKOBO-ZIOJIOMUTOBBIMH OTJIOXKEHHSMH KYHTYPCKOTO sipyca. Y pHuMCKoe
IUIATO — 3TO BBICOKAsl paBHUHA, PACWICHEHHAs TTTyOOKHMMH Y3KHMH JIOJTHHAMH.
311ech 4acTO BCTPEUAIOTCS HCUE3AIOIINE PEYKH U KAPCTOBBIE BOPOHKH.

Ha BocrouHoli okpamHe Pycckoif mmaThopMmbl KapcT MpPOSBIACTCS B
KapOOHATHBIX (M3BECTHSAKU H JOJOMHTHI) U CYNb(ATHBIX (THIICHI M aHTUAPHUTHI)
OTJIIOKEHHAX AapTHHCKOTO W KYHTYPCKOTO sIpycoB HIKHEH nepmu. Cxema
MOJIpa3/ieNieHus] HIDKHENEPMCKUX OTJIOXKEHHH NpHBeJeHa Ha pucyHke 31.
Kapcryromuecss mopoasl HMEIOT TIOJIOTHE YIIBI MajgeHWs, OOBIMHO HE
IpeBblmatomue oguH rpagyc. OHM 3ajeraloT B BHAE IOJOTHX BaloOB U
KYIOJI000Pa3HBIX MOAHATHH.

PaccmaTpuBaemas KapcToBash 007acTh MOJpPA3AEIsICTCST Ha  YEThIpe
KapCTOBBIX paiOHa.

1. TMoxa3umucko-llanamHanHcKuii paioH kapera
NMpenMyIeCTBEHHO B THIICAaX U AHTHAPHUTAX

Jo ¢opmupoBanus KaMckoro BoZOXpaHWIHINA PaiOH MPEICTaBIIT cOO0
mexaypeube Kambl u YycoBoil. CKIOHBI JOJIMH 3TUX PEK OCIOKHEHBI
TeppacaMmy, Hanbosee IPEeBHHE W3 KOTOPBIX SBISIIOTCS TPETHYHBIMHU. Teppacsl
MECTaMH KPYTO OOpHIBaIUCh K pyciy peku (puc. 32). Becnoit 1954 ronpa
HayaJIoCh 3arl0JHEHUE BOJIOXPAHWININA. Y POBEHb BOJBI BBIIIE INIOTHHBI MOHAT
Ha 21 MeTp 1o CpaBHEHHIO C NPEeXHUM. B HacrosIiee BpeMs paliloH OMBIBAaeTCs
KaMckum BogoxpaHUIUILEM.

KapcroBble siBIeHHMS pa3BUTHI 3/1eChb Ha KyIOJOOOPa3HBIX ITOJHSATHUSIX,
ocnoxusrommx KpacHokamcko-Ilonaznuackuii Bas. Haubonee monBepkeHbI
KapcTy THICHl ¥ AHTUAPUTBI HMPEHCKOHM CBUTBI KYHTYPCKOTO fpyca,
TiepecIanBaloONINecs ¢ U3BECTHIKAMH M JI0JIOMUTAMH, 00IIeH MOIITHOCTHIO

114



39 I
B0 woiwd wuwosIndag | X B
IHOYIHON XNPOLNMNNVOU -lla-auQIl 0 .% QONBHLIIIGEH YREOHUUACAD ULwEd -q‘uxs.is A -]
SOMMHURI U ULWED AI 2 M 2 M umioRvIdy | = 2
WA oMoy aau P o4 WO gcf GOMBMIIINEM XKLIMOUD XML IWHML. = = m
MWECHMU 3 901MU0daIVY W —— e e e e . 90! 4 0
HUL 'SOMMHYhOIU ineD ::?EE: A 115 "W 1r3u000T0u, ¥1U IHWIGUO U1AII KUNDPWITY uumdHmideg| B
u3j [ vemweon /F [FTTRY !-x!.ﬁ.l}] GA 339cK Ly
€ /] s 1o39m b2
30 9 VANAUWING MWYEWMU 3 IX01D09 UH "SONBMLIIGCH SOLUNOV OV vunwil u.......e. swxdaovewuody 33 3 W
W YIU20 3 'SONMHIAIIL 901UUQdEIVY "HAUS bLNED BYNINIY i it s i A &ﬁnﬁ@ﬁvﬁﬁuﬂtﬁh G ] Mm m 3
€-3ud n.& B0XBH1DIBCH XIALENAOIAS UNAUU BYMIHAXML] m = m
x
H m 3 m m m P 3 m w 2 . ) U2) [ 801MOVVIMY M 800U \./35«: sowodimau-ousvay W
umunn.Am "S33¢7 « Z2-uzy \ ® WY VHHHUACAD W s x
T£¢% 235 g ww w B x® 2 CO MwrVOUOMXwde I S0LMW a VOU UWRUU BUMOHMUO® I ° M
-93 33 > -00 D 4 4 z
% Bad “ m a5 mt..!.m b= 4 ] Mm nlv €-U21 2/ 901MITWINY M %0 w /c.t OUREU BONOHMKMOVWT IbW 2
v 328229 =39 2% 3 f@x x
QS3meanZX °© oo 23 < Suny, -
g2 m 2 m H s m 3 38 H e WETOUOHEEdS 5 80 LM g3 W/c:oq wwnou sy nmunuy( % D 3
Tei413x ~N I3 a%28a -_x \
£ © 308 = - I.,u L 5 w:m: i “fV m.:n.n.h-c;adx.:q " 0dum m,.m.m _ YMRTU BYNISONT MY m 5
_ 2-SN ), SOMEHLIINEN XRHCOKAIBY -slﬁw:hﬁ—ﬁﬂl H.\H unhvy i _..“ ﬂw-wwnuuwuwusun— 2 m H 11{5..":““%"""%49” ®
_ 29A ¢ WMWUMBHLIDI8CH WWIA1¥9013IM 3 801 TR TR Cung g ¥ %01 nd
-AUDQR3UY W WAV ‘WIV3IIdIW XI91IMOVIONHOL b¥nou'y BUNdMWIdIg <5 UV N am.ucs; o /V UNATU  BU MM MY
38 ¢¢f SOMMHYRI3U M HUUJ ‘801MWOVOT ‘WIU3I0IW XIALVhiNUL H1UBD BUNOWUNMLO]
(RAY WY T) 12-0BOXWAT) 12 - u%80¢3d 3d 3 )[(MROILY I-HADNAD D0U-a1d3IMAKY 12) TUY'E (a1d3mmuy 15- daJHAY J) vuoal {v7dQ 2- nead] 19) vUDS, WU TUHUUAEAS] B
Sni0du UMXDAVEOAT 3dY 0J0NOHNDRA 0U1adX 30HhO120Q |0JONIWHDA ALITh uqnaqgu:nc"ol_oxuz:e\, ovadu uoxsu:qmno: 1aLHOSKdO | b3
'

CxeMa CONOCTaBIICHHWS HIDKHENEPMCKHUX OTJIOKEHHH OacceiiHa

cpennero teuenus p. Ceiassl, PazpaboTtana reonoramu «llepmuedTepasBeaxm».

31.

Puc.
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okoso 115-120 merpoB. OHM BBIXOAAT Ha IMOBEPXHOCTh WM 3aJETaloT Ha
HeOOJBIION IITyOrHE MO IUINTYaTHIMU U3BECTHSKAMH, IECYaHUKAMU W TIIMHAMHA
ConuKkaMCKOM CBUTHI U PBIXJIBIMU YETBEPTHUHBIMH OTJIOKCHUSMU.

W3 mnoBepXHOCTHBIX (pOopM KapcTa pacrnpoCTpaHEHbl MHOTOYHUCIICHHBIE
BOpOoHKH. HekoTopble u3 HuUX jpocTuraror B riyOuny 20 MeTpoB mpu
nonepeunnke 40-120 meTpoB. B KpyNmHBIX BOpPOHKax BBIXOIST KOPEHHBIE
nopogsl. OcoGEHHO TyCTO BOPOHKM PACIONaraloTcs Ha IHOJIOTMX CKIOHAX, Ha
IPUCKIOHOBBIX Y4acTKaX BOJOpa3AenoB M BOMM3M joros. Ha mpaBoM ckioHe
JIoJMHBI pekd UycoBoH B OKpecTHOCTSX JAepeBHHM bBoOKM IUIOTHOCTH HX
cocraBigeT 100—130 Ha ouH KBagpaTHBIN KHIOMETD.

e s e
Puc. 32. I1passrit 6eper pexu Uycosoii Huxe cena Kpacnas Crynka
B 1952 ronmy.

Ha POBHBIX BOAOPA3ACIIbHBIX Y4YaCTKaxX MHOTHUC BOPOHKH 3auJICHBI,
3aloJHeHbl BOJON M TpeBpamieHsl B o3epa. HekoTopele o3epa HAOCTHUTaroT
3HAaYMTENbHBIX pa3MepoB. B  nepeBHe 3ajecHOW HaXOAWUTCS 03epo ¢
noniepeyHrkoM 80 MeTpoB M HauboJbLIeH T1yOnHO# 11 MeTpoB. 13 HEKOTOPBIX
03ep BOJIa MEPHOANICCKH UCUE3aeT.

O3epa MOCTETNIEHHO 3aNOJHAIOTCSA 0CaJAKAMHU M 3apacTaroT, IpeBpamiasch B
6omora u Topdsuuku. B nmepeBne KynuruHo wumerorcs JBa  o3epa €
MOoNepeyHuKoM 55 u 77 MeTpoB, MOKPBIThIE C MOBEPXHOCTH CIUIABUHOM, Ha
KOTOpPOH pacTyT pgaxe Oepeskw. [nmyOnHa mMOX CIUIaBUHOM COCTaBISIET
cooTBeTCcTBEHHO 9,5 1 8 MeTpoB (puc. 33). PaspacTasics,
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CIUIaBHMHA 3aTATHBAET Bce 03epo (puc. 25, 26). Cpean poBHBIX BOJIOPA3IEIbHBIX
YYaCTKOB BCTPEYAIOTCSl HETNIyOOKHE OKPYIJIbIE WM OBaJbHBIC MOHIKCHHS C
COBEPILIEHHO INIOCKUM JHOM. DTO KapCTOBbIE OMI0ALA, IPEACTABIIAIONINE COO0I0
HOCIEHIOK CTAJMIO Pa3BUTUSA KapCTOBOI'O 03epa.

Puc. 33. CrtaBuHa Ha KapcTOBOM o3epe B AepeBHe Kymuruno.
1 — xoHTYpHI Oepera U CIUIaBHHBI.

Hapsiny co cpaBHUTEIIFHO HEOOIBIIMMHI BOPOHKAaMH BCTPEYAIOTCS KPYITHBIC
KapCTOBBIE KOTJIOBUHBL. Y JepeBHHM MyTHas nonuHa peku MyTHOM nmeer
yanreoOpa3HOe paclIMpeHHe ¢ HONEePEeYHNKOM OKOJIO | KMIIOMeTpa U ¢ KPYTHIMH,
BeicokuMH (o 100 MeTpoB) CKIOHaMH. OTa KOTJIIOBHHA KapCTOBOTO
IIPOUCXOXkAeHUs. MecTamuy, Jale BCEro B CBOJOBBIX YaCTSIX MOAHATHIA, THIICHI U
AHTUIPUTHI BBIIEIOYCHBI. 3/1€Ch 00pa30BaJICh KPYITHbIE BIAANHBI — IETIPECCHUH,
3aII0JTHEHHBIE 00JIOMKAaMH M3BECTHSIKOB, JI0JIOMHUTOB, NIECYaHUKOB, MEprelied n
THIICOB C INIMHUCTBIM MaTepHalioM, TO €CTh NPOJYKTaMH OOpYIIEHHS MOPO HaJ
MECTaMU BBIIIETaYUBAHNS THIICOBO-aHTHIPUTOBBIX MAYEK.

B paiione BcTpedaroTCsl MCYE3AOILNE PEeuKu, Hampumep, peka Tanas. Ilo
Oeperam peku UycoBoii MecTaMH MOXHO OOHapyXHTh HEOOJBIINE KAapCTOBBIC
nemepsl.  M3BeCTHOCTBIO MONB3yrOTCs JeAsHas KynukoBckas, —Temnas
Kynukosckas,
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I'apmonoBckass mewiepsl, nemepsl benoi ropsl u gpyrue. Yacte u3 HUX
3arormeHa Bojamu KaMmckoro Mops.

B paiioHe cpaBHUTEIBHO YacTO NPOUCXOAST IPOBAJILI, HAIPUMED, Y IEPEBHU
ITaxomoBo B 1928 roxy, y nepesau boposkoso npumepHo B 1890 u 1927 ronax,
ceBepo-BocTouHee AepeBHU ['opoauiie B 1948 rony, y nocenka ['opnas Tanuma B
asrycre 1953 rona.

Kapcr MHTeHCHMBHO NposBiseTcs HWXe pycen pek. o ¢dopmupoBaHus
Kamckoro Bojoxpanunuma moja pycioM peku UycoBoil BOIM3M ee yCThs, B
THIICaX, OBUIM BCKPBITHI CKBaKMHAMH IOJIOCTU C BEPTUKAIBHBIM MTOTIEPEYHUKOM
no 7,6 merpa. Yacte momocred Oblia 3amojiHEHa JABWXKYLIGWCS BOJOH U
HaXOJIMJIach B COCTOSTHUM pocTa (puc. 34).
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Puc. 34. I'eonormueckwuii pa3pes npaBoro depera peku UycoBoit.
1 — CKBa)KHMHBI; 2 — IIMHA ¥ CYTJIMHOK; 3 — FaJIeYHUK U TTECOK; 4 — pa3pylIeHHbIE KOPEHHbIE TOPOJIBL; 5
— THIIC; 6 — KapcToBast MOJIOCTh, HE3aIIOTHEHHAs MM 3aII0JTHEHHAs BOJIOH; 7 — KapcToBast MOJIOCTb,
3aI0JIHEHHasT OOJIOMOYHBIM MaTepHanoM; 8§ — TpemuHbl; 9 — mpocnoun Mmeprens B rumce; 10 —
YyepeoBaHUe THIICA C KApCTOBBIMU mojocTsamMu; 11 — nonomur; 12 — aHruapur.

Kapcer paiiona npesauii. KapcToBble Ipomecchl NMeIH CIOXKHYIO HCTOPHIO
Ppa3BUTHSL, TO 3aTyXasi, TO CHOBA aKTHBHO IPOSBISIAICH. KaMckoe BogoxpaHHIHIIe
CO3JIacT HOBBIC YCIIOBHS JUIS Pa3BUTHS KapCTOBBIX mHpomneccoB. Ha ydacTkax,
HETOCPECTBEHHO OMBIBAGMBIX  BOAOXPAHMIIMIIEM, OyzneT HabmomaTbes
HEKOTOpOe yCHWiIeHHe Kapcra. Ha KpyThIX THIICOBBIX Oeperax BOJOXpaHWININA
WHTEHCHBHO MPOSBISIETCSI CBOEOOPa3HBIH «OeperoBoil KapcT» B BHIE HHUII,
KOpPHUI0POB, KaHAJIOB, KaBEPH.

2. CplaBnHcko-CepruHcKHUii paiioH KapeTa
NPEeUMYINEeCTBEHHO B THIICAX H AHTHPHTAX

Pation PACIIOJIOKEH MO HUKHEMY TCUYCHUIO PCKHU CbUIBEI U NpUypo4€eH K

CCBCPHOMY HOI'PYKCHUIO y(bI/IMCKOFO Baja. M3BecTHAKH H JOJIOMUTBI
APTHUHCKOI'O U KYHI'YPCKOI'O
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SIPYCOB  IMOTPY)KAIOTCS U TEPEKPHIBAIOTCA OTIOKEHUSIMH HUPEHCKOH U
COJMKAMCKON CBUT. 3aKapCTOBAaHbl THIICOBO-aHTUAPUTOBBIE U YACTUYHO
U3BECTHIKOBO-IOJIOMUTOBBIE OTJIOXKEHHUSI HUPEHCKOM CBUTHL. B nomune peku
ChUIBBl  OHM MOKPBITBI MECUAHO-TPAaBUMHBIMU U NE€CYAHO-TVIMHUCTBIMU
OTJIOXKEHUSAMH, a Ha BOAOpPA3Jenax — NeCUaHUKaMH, MEPresIMU, U3BECTHIKaMU
ConMKaMCKON CBUTHI M DPBIXJIIMH YeTBEPTHYHBIMU oOpazoBaHusMu. Kapct
paiioHa MMeeT MHOTO OOIIero ¢ KapcToM NpebLAyLIero pailoHa, HO B TO ke
BpeMsl OTJIHYAeTCd OT HEro MEHee CIOXHON HucTopued pas3BuTusa. PasButue
KapcTa 37iech TAroreeT k peke ChliBe.

B paiioHe pa3BUTBI MHOTOYMCIEHHBIE BOPOHKH, KaK MOJOAbIE, TaKk U
JpeBHKE. MoJo/ple BOPOHKH UMEIOT KPYThle OOPBIBUCTHIE CKIIOHBI, B KOTOPBIX
BBIXOJAT KOpeHHble mnopoabl. OHM BcTpeuaroTca Mexay cenoMm Cepera u
nepeBueit Jlukapu, y aepeBeHb 3ysta u JlypakoBo. [[peBHHE BOpPOHKH C
MONIEPEYHUKOM B HECKOJIBKO JIECSITKOB METPOB ¥ TI1yOuHOI0 12—15 MeTpoB oueHb
PEAKO BCKPBIBAIOT KOPEHHBIE IMOPOAbI. YacTo BCTpedaroTcss o03epa, MpUdeM
HEKOTOpbIe TePHOANYECKH UCUE3al0T, HallpuMep, 03epo y JIepeBHH ['opOyHsTa.
MecTtaMu BOPOHKHM pa3poCiIUCh A0 KapCTOBBIX KOTJIOBHMH. Ha moBepxHOCTH
KOPEHHBIX TIOPOJI MOXXHO OOHApyXKHTh OTBEPCTHS 3HSIOIIMX BEPTHUKAIBHBIX
KaHaJIOB WM MOHOP, a TAK)Ke BePTUKAJIbHbIE KapCTOBBIE KOJIOIBI. Yale Bcero
Ha mnpaBoM Oepery pekn CbUIBBI NPOTATHUBAIOTCS  KapcTOBBIE U
KapCTOBO-3PO3HOHHBIE JIOTA U JOJMHBI C HCUE3AIOUIMMHU BOJOTOKaMu. [lonnHa
peuxu Cepbsru OoT BepXxoBheB a0 AepeBHH CaBuHO Oe3BoaHa. Hauano el maroT
KIIIOYM, BBITeKarome y JepeBHM CaBMHO W HMEIOIIHME  CHJIBHO
MUHEPAIN30BaHHYI0, HEPUTOAHYIO IS TUTHSI BOAY.

[emeps!, BeIpaOOTaHHBIE BO/AOI B THIICAaX, UMEIOT HEOOJNBIINE Pa3MEpPHI.
OpnHa u3 Hanbosee KPYyMHBIX nemep, MedkuHckasi, TsHercs Ha 270 metpos. B
okpecTHOCTsIX cena Cepbru  HaxoasaTcs  JlplpuxuHckas, YenmaHckas,
AnaponoBckas u KiagbuieHckas nemepsl, a BbIIIe Mo Te4eHHI0 peku ChUIBBI —
Meukunckas u Kamenckas. HekoTopele W3 HHX OTKpBIBAIOTCA B KapCTOBBIE
BOpOHKH. B psne nemep oTMeueHs! JiensHble 00pa3oBanus u o3epa. B paiione
MHOTZIa TPOUCXOAAT IpoBaisl. B 1956 roxy B mocenke Mnbnuua oGpaszoBancs
MIPOBAJI C MONIEPEYHIKOM 6—7 MeTpoB U rryouHoi 12—13 meTpoB. B ero crenkax
BBIXOJISIT TUIICHI.
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KapcroBsle npoiiecchl MecTamMu NPOSIBISIIOTCS HUXKE pycia peku CouiBbl. B
YCTbE €€, MOJA PYCJIOM, B THICAaX BCKPBITHI MOJOCTU C MOMEPEYHUKOM 10 6
METpPOB, 3alOJHEHHBbIE KaK OOJOMOYHBIM MaTepHajOM, TaK W JBIXKYIIEHCS
BOJIOM.

3.  Kynrypcko-Hpenckuii paiioH HHTeHCHBHOTO
KapcTa B THICAX M AHTHIPUTAX

OTOT paiioH pacrojiokeH B OCHOBHOM B IpaBoOepexHOW wacTh OacceifHa
pexu MpeHnwu, BKitouasi Takke okpecTHocTH ropoaa Kynrypa. B reonornueckom
OTHOIIICHWM 3TO 3amajHoe Kpbuto Ydumckoro Bama (puc. 30). 3xmech
3aKapCTOBaHbl ~ THUIICOBO-aHTHUAPUTOBBIE M YaCTUYHO  W3BECTHSIKOBO-
JIOJIOMUTOBBIE MaYKH MPEHCKOH CBHUTHI KyHrypckoro sipyca. Ilopomsl mmeror
OuYeHb I0JIOT0e, U3MepsieMoe MUHYTaMH, MaJeHue Ha 3amaj U NMPOCTHparoTCs B
MEpUIMOHAILHOM HarpaBieHuH. COOTBETCTBEHHO 3TOMY IpH JBIKCHUH C
BOCTOKa, TO €CTh OT CBOJJOBOW YacTH Y GUMCKOTO BaJia, Ha 3arajl MbI IlepeceKaeM
IIOJIOCHI, CII0’KEHHBIE TIOPOJAAMHU Pa3HOTO COCTaBa M BBITSHYTHIE C CEBepa Ha IOT.
Wzmensitores u popmbl posiBIeHust kKapceTa. Ha BocToKe rUIcOBO-aHTHAPUTOBBIC
MAYKHU TIOYTH MOJHOCTHIO BBIIIEIOUSHBI U Ha (PHIMITIOBCKHUX JOJOMHUTAX JEKHUT
KapcToBast Opekuwusi, 00pa3oBaBIIIasics 3a cyer 00pyIIeHUS
M3BECTHIKOBOJOJIOMHUTOBBIX IaueK HAJ MECTaMHM BBIIICIAUYMBaHMA. 3amajgHee
NPOTATHUBAETCSl TI0JIOCA, CJOXKEHHAsh THUICaMH M aHTWAPUTAMH, MECTaMHu
MOKPBITHIMUA KPHUCTAJUIMYECKMMHU HM3BECTHSKAMH U IUTUTYATBIMHU JIOJIOMHTaMHU.
3/1ech pa3BUTHI IIyOOKHE KOHYCOBHUJHBIC BOPOHKH ¢ momepeunukoMm 30-60
MeTpoB U TinyOuHoit 25-30 merpoB. Emie 3amagHee M3BECTHSKU W JOJIOMUTHI
NePEeKPBIBAIOTCS THIICAMU U aHTHIpUTaMi. BopoHKH, 0Opa3yrouiecs: B HUX, 110
Mepe MOTIPYKEHHsS H3BECTHIKOB, CTAHOBATCS IiIyOke. BOmm3m 3amamHon
IpaHuIpbl paioHa, e THUICH! MOKPBITHl CONMKAMCKUMU IUIMTHAKaMH, Pa3BUTHI
rIyOOKHe MPOBaIbHbIE BOPOHKHU.

BopoHKH B ONTUCHIBAEMOM paifoHe Ha HEKOTOPBIX Y4acTKaX pacloararoTcs
oueHb rycTo. [InoTHOCTH X MecTamu cocTtasisieT 200—-300 Ha 0JH KBaAPATHBIN
kwiometp. M3 npyrux (Gopm BeTpedaroTcst KpyIHbIE KOTIOBHHBI, KAPCTOBBIE U
KapCTOBO-3PO3MOHHBIE JIOTA, WCYE3AIONINE PEUKH, TMOHOPHl M HM3pEAKa Kappehl.
BopoHKH 1 KOTJIOBHHBI YaCTO 3aIIOJIHEHBI BOJOH M MPEJICTABISAIOT COO0I0 03epa.
TaxoBbl
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o3epa B JepeBHAX benoe O3epo, Canamarsl, B cenenusax Lnsanauku, I'pei3ads! u
apyrux. B ogHoil u3 koTnoBuH pacnosnoxeHa aepesHs Ilogdepesosast.

MHorue HeOONbIINE pPEYKH paiioHa HCYe3aloT B IIOHOPHI, HArpuMep,
TypaeBka, Mansriit Tenec, yactuuno Acra.

XapaxkTepHOW OCOOCHHOCTBIO MECTHOCTH SIBJISICTCS MHOXKECTBO IIEIlep,
BBIPAOOTAHHBIX B TUIICAX M AHTHJPUTAX U MPOTATHBAIONINXCSA 00bIYHO Ha 17-80
MeTpoB. Mckmouenuem sBisiercsi KyHrypckas nemiepa, oOcienoBaHHas Ha
npoTsbkeHnn 4,6 kumometpa (puc. 11).

KapcTtoBsle sBneHNs B palioHe MPOTEKAIOT KpailHe MHTEHCUBHO. 3/1ECh YacTO
oOpazyrorcst MpPOBAJIBL. Hayunsrif COTPYAHUK Kynrypckoro
Hay4YHO-HccleaoBarensckoro crauuonapa B. C.JIlykuH Toimpko B paifoHe
Kynrypa u B nonmmuHe Upenu, Humke aepeBHH Kirou 3apeructpuponan 23
IpoBaya, BO3HUKIIMX B 1948-1956 ronmax, 8 mpoBaioB, 0Opa30BaBIIMXCS B
1910-1948 romax, u 12 mpoBaioB HEYCTaHOBICHHOTO BO3pacTa.

4. PaiioH U3BECTHSIKOBOI'0 KapcTa CBOJ0BOI YacTn
Y pumckoro Bajaa

Kapcryromumucss nopogaMu 371e€Ch SBJSIIOTCS HM3BECTHSAKU U JTOJIOMHUTHI
APTHHCKOTO W YaCTHYHO KYHT'YPCKOTO ((DMJIMIIIOBCKOW CBUTHI) SIPYCOB,
MIOKPBITBIE Ha BOJOpasfeflaX UYETBEPTHUHBIMU CYTJIMHKAMH M MecTaMH, B
KapCTOBBIX JEMPECCUsX, INIMHAMH M ITIeCKaMH TPETHYHOTO M ME3030HCKOro
BO3pacTa.

PoBHYIO TIOBEPXHOCTh Y (PUMCKOTO IUIATO U3PEIKa MPOPE3ar0T IIIyOOKHE U
y3KHe TONMHBI peuek. HebOosplmme pedyxkw dYacTo HCYE3al0T, OCTaBisAid Ha
3HAYUTEIbHOM NPOTSHKEHHH CYXO€ PYCJIO, CTOK IO KOTOPOMY IPOHCXOAMT
TONBKO BecHOW. JlonmmHa pexn Kumeprtku Hmke aepeBHEH MopryHoBo cyxas. Y
nepeBHH Hu3koe B JTOJMHE MOSBJISETCS BOJOTOK, MUTAIONIUICS BOCXOAAIINMU
HCTOYHHKAMU. Y3Kas cyxas J0JIMHAa UMEET BBICOKHE KPYThIE CKIOHBI, B KOTOPBIX
4acTO BBIXOJAT M3BECTHAKU. I10 JHY ee M3BHBAETCs CyXO€ PYCII0, BEIIOTHEHHOE
00JIOMKaM¥ U3BECTHSIKA U KPYIHOM ranbkoi. [Topaxkaer cBouM BUJOM U J0JIMHA
Cykcynku. Bemme gepesanm Bepxuumit CykcyH jgonmHa mnpuoOperaer
KaHBOHOOOpA3HBIA OOJHK, CTAaHOBHUTCS y3KOW; KpPYyThIe BBICOKHE CKJIIOHBI €€
c1abo 3ajeceHsl, MeCTAMH B HUX OOHa)XeHBI KOPEHHBIE TOpObl. MHOTHe J1oTa
paiioHa HOCST
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KapCTOBO-3PO3UOHHBIN 00MMK. [IHO WX, 0COOEHHO B BEPXOBBSIX, OCIIOKHEHO
BOPOHKAMH.

Ha poBHBIX TOBEPXHOCTSAX BOAOPA3IEIIOB U3PEAKA BCTPEUAIOTCs KapCTOBBIE
BOpOoHKH. B pailoHe oTmeueHsl cBexue mpoBansl. B 1946 rogy B mepeBHe
Jpemuno, Ha Bogopaszaene pek Cenunku U Kuiueptku, oOpazoBajcs npoBai ¢
MOTIEPEYHUKOM 8 U MTyOWHOO OKOJIO 15 MeTpoB.

KapcroBble memepsl BCTPEYAIOTCS PEAKO U MMEIOT HEOOJIBIINE Pa3MepHl.
[Memepsl B M3BECTHIKOBBIX OacTHOHax 1o Oeperam peku CbuiBHI JuIMHOIO 4-5
METPOB IPEACTABISAIOT COOOI0 TPEUIMHBI, PACHIMPEHHbIE BBHIBETPHBAHHEM U
BBIIEJIAYMBAHUEM.

PoBHas IIOBEPXHOCTh H3BECTHIKOBOTO Y pumckoro J1aTo,
BO3BBIIIAIOIIETOCS HaJ MPUIETAIOIUMH yJacTKaMH, CIOKEHHBIMM Ha 3amaje
MPEUMYILECTBEHHO CYJIb(aTHBIMH OTJIOKEHUSIMU UPEHCKOI CBUTHI, @ HA BOCTOKE
MIECYaHUKOBO-

Puc. 35. KapcToBblil HCTOYHHK B OKpECTHOCTAX AepeBHU Huzkoe.

MEpPIreJIbHbIMU  OTJIOKEHUSAMH KYHI'ypad, BKIIOYAONIMMH JIMH3bBI THUICA U
KaMEHHOI COJIM, SABJSACTCA 00/1aCTbI0 ITUTAHUS KapCTOBBIX BO/. KapCTOBLIe
BOPOHKH, KOJOALBI, HAOHOPbBI MW TPCUHIMHBI B H3BECTHAKAX MOIJIOIIAIOT
aTMOC(i)epHBIe OCaJIKu. Bo;[a BHadajJI€ JBHWIKETCA MNPCUMYLUIECCTBEHHO B
BCPTUKAJIbHOM HAIllpaBJICHUU. I[OCTI/IFHyB BOJOYHOPHBIX
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MIOPOJI, OHA IPUOOpETAST MEJICHHOE IBIKEHNUE IO MTaICHUIO TTOPOJI — Ha 3ariajl U
Ha BOCTOK OT OCEBOW yacTh Y (PHUMCKOro Baia. 30Ha BEPTHKAIBHOTO JBIKCHUS
KapCTOBBIX BOJ 3aXBaTbIBaeT TOJILy MOPOJ MOIIHOCTBIO 10 80 MeTpoB.
[TpumepHO Ha 3TOH TIyOMHE OT IOBEPXHOCTH HAXOMAATCS KapCTOBBIC BOJBL
BbIxox KapcTOBBIX BOJ Ha MOBEPXHOCTh IIPOMCXOAUT B OCHOBHOM IO
BOCTOYHOMY, OoJjiee KpyTOMY, KpbUTy Y(QHUMCKOro Baja, Ha TpaHHLE C
[penypanbckuM nporu6om. 37ech OTMEUEHB! MOIHBIE KapCTOBbIE HCTOYHHKH,
HanpuMep, UCTOYHUK y fepeBHU Huzkoe (puc. 35).

Kapcr paiiona npeBHuii. Psin ¢pakToB ykaspiBaeT Ha TO, 4TO pa3BUTHE KapcTa
HayaJloCh YK€ B CeperHEe Me30305. B HEKOTOpBIX MyHKTaX Y (QUMCKOTO IUaTo
ME3030MCKHEe OTIOXKEHHUS (IOPCKUE U MENOBBbIE) COXPAaHWINCh B KPYIHBIX
KapCTOBBIX BOPOHKaxX M KoTHoBHHaX. A.JL SIlHIIMH cuWTaeT, dYTO IO
MIPOMUCXOXKACHHUIO MOPOIBI ME3030HCKON TIIMHUCTON TONIIM Y (PUMCKOTO IIIATO
MPEACTABISIIOT CO00I TOHKHE OCAaJKH KapCTOBBIX 03ep. AKTHUBH3aLUs KapcTa
IIPOUCXOJUT B KOHIE TPETUYHOI'O U B HayaJle YETBEPTUUHOIO IIEPUOJOB, KOIIa
Y duMcKuii Basl HCIBITHIBAJI 00Iee CBOAOBOE mofHsTHE. Clieabl 3TOr0 OAHATHS
3areyvaTiieHbl B BU/IE€ BBICOKUX APO3HOHHBIX Teppac peku ChIIBHL

KAPCTOBAS OBJIACTbD ITPEYPAJIbBCKOI'O ITPOTUBA

IIpenypanbckuii mporud  sABISETCS MEPEXOAHON  MOJIOCOH  MEXKIY
CKJIa4aToi 30HOHM Ypaja u BOCTOUHOI okpanHOi Pycckoit mnardopmel. bonee
JIpeBHUE TOPOJIBI, ClAramIde CKIaT4aTyi0 30HY, IOTPY)KEHBl 37ecCh Ha
3HAYUTCIIbHYIO I‘J'Iy6I/IHy u TMEPEKPHITHI TICCYaHUKOBO-TJIMHUCTO-
KOHTJIOMEPATOBBIMU OTJIOKCHUAMU HepMCKOﬁ cuctemel. B KpaeBbIX YacCTiaX
Hpom6a Ha NOBEPXHOCTH BBIXOAAT MECTAMU THUIICHI U aHTUAPUTEI, 4 B HauboJiee
MOTPY>KEHHO YacTH B TOJIIIE TOPO.T MOSBISIFOTCS OTI0KeHus comu (puc. 30, 36).

Penbed 3T0i1 06nactu Ha BocToke yBanucThlid. K 3amaay mo HanpaBieHHIO K
[Ipuypanbckoil paBHHHE OH IOCTENIEHHO BbIpaBHHBaeTcs. B ¢opmupoBanmn
penbeda [AaHHOH TEpPPUTOPUM OOJNIBIIYIO pOJIb HIPATd  PEKH, KOTOpHIE
pacCUJICHMIN HECKOJIBKO MPUIIOIHATYIO 001aCTh Ha OTJENIbHBIE YYaCTKH.
YBanuCTHIN XapakTep peiabeda 0COOCHHO THNMUYEH I F0’KHOW JacTu Mporuoa.
Cesepree pexn KocbBHI 110 3anafHON OKpanHe ero npotekaer Kama. B nommne
Kawmpr, a
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taroke 1o Bumepe, Konse, SI3pBe u ['myxoit BunbBe, BcTpeydatoTes: oOmIMpHbIe
HU3HMHBI, MECTaMU CHJIBbHO 3abojodeHHble. Ha ceBepe oOnacTu BbIIENseTCS
BO3BbIICHHOCTh [lomromoB  kpsx. Mexaypeuse Bumepku u  Kounssl,
PAacIoNIOKEHHOE CEBEPHEE €r0, IPEICTaBIsIeT COO00 HEBBICOKUIM YBall.

=1 B2 3 B3¢ 75 e e

Puc. 36. Teonmormueckmii mpodmiap Uepe3 BOCTOYHYIO OKpamHy Pycckoit
mwratpopmer u I[lpenypanbckmii mpormd Ha mmpoTe Bepxue-UycoBckux
T'opoaxos. Cocrasun I1. A. Copponnukunii B 1954 rony.

1 — mecuaHuKH; 2 — MECYAHUKH M aPTUIUIATHI; 3 — aprIJUIATBL U Mepreiu; 4 — KOHIJIOMepaThl; 5 —
TUICHl M aHTUIPHUTHI; 6 — KaMEHHasl COJlb; 7 — M3BECTHAKM M JOIOMHTHL. BepTukanpublil MacmTad

CWJIBHO YBCJIMYCH.

[penypansckuit mporud B mpenenax Ilepmckoit obmacTu pasmensercs
Kcenodonrorcko-KonBHHCKMM BalioM Ha JBE YacTH. B ceBepHOI dacTm ero
Pa3BUTHl KYHT'YPCKHE OTJIOKCHHS, MECTaMH COJICHOCHBIE. 31eCh HaMeyaeTcs
OJIMH KapCTOBBIN panoH.

5. KoaBo-Bumepkckuii paiioH kapcTa npenMyiecTBeHHO
B FHIICAX M MECTAMHU B KAMEHHOM coJIn

OcoOeHHO WHTEHCHBHO, B BHJE TII0JIeH KPYMHBIX BOPOHOK, KapcT
MIPOSIBIISIETCS] HA YIaCTKax, I/1€ B TIECYAHOTIIMHUCTBIX OTJIOXKEHHUSIX KYHI'YPCKOTO
spyca 3aneraerT rumnc. Hamuuue THIICOB B IECYaHO-TVIMHHUCTBIX KYHI'YPCKHX
OTJIOXKEHHUSAX YCTAHOBJICHO Ha 3amajie Mo peke Birkamxe U Ha BOCTOKE MO peke
Konse. OOHaxxeHUs THIca ONMHCAHBI 1O peke 3a00JOTHOH, B 6 KWiIOMeTpax
ceBepo-BocTouHee JaepeBHH Kukyc. Ha mnpuneratomeM Bopopasaene, Ha
IUTOLIA M OKOJIO 8 KBaJpaTHBIX KWJIOMETPOB, HAOJIONAETCS TOYTH CIIOIIHOE
pasBUTHE KapCTOBBIX BOPOHOK. MHorme n3 HHMX uMmeroT mnorepedHux 40-50
METPOB, a ITyouHy 15-20 MeTpoB. B HEKOTOPBIX BOPOHKAX BBIXOJAT IIECUAHHUKH.
Hapsany c runcom B palioHe pa3BUThI COJICHOCHBIE

124



MIOPO/Ibl, MOLITHOCTh KOTOPHIX YBEIMYHMBACTCS MO HANIPABJICHUIO K peke Buiepke.

[Ton3emHBIe BOABI, MOAHUMAIOIIMECS K MOBEPXHOCTH, PaCTBOPSIOT
kameHHYI0 coiib. [1o manneiM C. M. OpnsiHKMHA, UCTOYHUK Yy ceneHus DaanHo
BBIHOCHUT B PaCTBOPE €XKECYTOUYHO OKOJIO 9 TOHH KaMEHHOMH COJIH, a 3a roj OYTH
3261 toHHY, TO ecTh Oonee 200 BaroHOB. CoJb IIEPEHOCHTCSI UCTOYHUKAMH B
peky Bumepky, koropast y cenenuss PaguHO €KeCyTOYHO HECeT B pacTBOpE
6oiee 340 TouH, a 3a rog — 124 422 TOHHBI COH.

6. KcenodonroBcko-Hbipodeknii paiion kapera
NPEeUMYIeCTBEHHO B TMIICAX U YaACTHYHO B M3BECTHAKAX

DTOT palloH MPUYPOYEH K BBIXOJAM KapOOHATHBIX M CY/Ib(ATHBIX MOPOJ
KYHI'YPCKOTO U apTHHCKOTO SIpYCOB IIEPMH, a TaKkke 0oJiee APEBHUX OTIOKEHUN
Ha KceHodoHToBCcKko-KonBruHCKOM Bane.

Penbed paiiona mnpezcraBisieT coOO0 MOJOTYI TPSAY, BBITAHYTYIO C
ceBepo-3amajia Ha I0ro-BOCTOK. Bionb I0rosamajHoOro Kpas ee BBLASNSETCS
3a0oJI0oYeHHasl 1oJIoca, INUPUHOI 1,5-2 KUJIoMeTpa, B Ipeaeiax KOTOpou
Pa3BUTBl KapCTOBbIE BOPOHKH M KOTJIOBHHBL JTa II0JIOCA COOTBETCTBYET
BbIXOJaM KYHT'YPCKUX THUIICOHOCHBIX OTJIOKEHUH U BBITSIHYTa COTJIACHO HX
MIPOCTHPAHUIO.

KapCTOBI)Ie KOTJIOBUHBI, AOCTUIrarOmIUMe€ TIOYTH OJHOI'0 KHJIIOMETpa B
NoTIepeyHKe, HMMEIOT OBaJbHYI0, pexe HelpaBuibHyl0 (opmy. boibinoe
MIPOBAJILHOE 03€PO PACHOJIOKEHO B 6 KMIOMETPaX CEBEpO-BOCTOYHEE JIEPEBHU
Ky6apu, Ha neBoOepexxbe peku IImmeBel. B 3Toil mosoce kapcra Hapsmy c
MOJIOABIMH BOPOHKAMHU BCTPEUAIOTCS APEBHUE, CUIILHO 3a00JI0UEHHBIE TUIOCKUE
omonua ¢ mnonepednnkoM 80-100 merpoB. Yacto MOXKHO OOHAPYKHUThH
C/IIBOCHHBIE, CTPOCHHBIE, CYETBEpEHHbIE BOPOHKH. B  ceBepo-3amagHoM
HAIpaBJICHUH 0JI0CAa KapPCTOBBIX BOPOHOK IEPEXOAUT B OOJIOTO, MO KOTOPOMY
TedeT peyka 3epHa. B m3BecTHsiKaX BOPOHKHM MMEIOT MeHblIHe pazmepsl. [lo
npaBomy Oepery peku KouBbl, Mexay ycThsiMu pek Ceimuu u Brkanxw,
Haxoautcs J{uBbs neuiepa.

I0xnee Keenogponrorcko-KonBuHCKoro Bana B pezenax [Ipeaypanbckoro
mporuba KapcT pa3BUT B TUICAX, aHTUAPUTAX U B KAMEHHOH COJNH. 3amagHoe
KPBIJIO pOruda CII0KEHO MPENMYIIECTBEHHO ITeCYaHUKOBO-TIIMHUCTHIMU
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OTJIOXKCHUAMHU KYHTYPCKOTO sipyca (MEprefiiMH, TJIMHAMH, IeCYaHUKAMHU),
BKJIIOYAIOIMMU CJIOW W JIMH3BI TUIICOB M AHTUAPUTOB, & MECTaMH KaMEHHON
comu. B Hambonee TOrpyKCHHOW IIGHTPaNbHOM YacTH, Ha3bIBACMOWM
Conukamckoii genpeccueil, MOITHOCTD 3aJIeXKel KAMEHHOM COJIM YBEJIHMYNBAETCSI.
ITo BoCTOUYHOW OKpawHE MPOruda HEOOJBIIUMH IO IUIOIAAM YYacTKaMHU Ha
TIOBEPXHOCTh BBIXOJIAT T'MIICHI M aHTUJIPUTHI KYHI'YpCKOTO sipyca. B npenenax ero
uMeroTcs Hebobime noaustus (puc. 30, 36).
Ha roro-3anagHoii okparHe mporuda BbIAEISIOTCS 2 KapCTOBBIX paifoHa.

7. Kumeprcko-CykcyHCKHH paiioH kapera
NPEeUMYIeCTBEHHO B THIICAX H AaHTHPHUTAX

DTOT paliOH pacroyiOKEH BOCTOUHee Y(PUMCKOro IUIaTo, YTO CO3/aeT
cBoeoOpa3Hbple YCJIOBUS IS IHUPKYJSIIUA TIOA3€MHBIX BOJ. OH BBITSHYT
MIPUMEPHO OT cenennst bepe3oBka Ha tor uepes cenenus [locan, Ycrb-KumepTs,
nanee no gonuHam Cexymiku, Ma3syeBku, Canzpl, yepe3 CyKCyH U H0)KHEE IO
Mexrypeubto Uprunel u CeIpsL.

Bocrounee Ydumckoro Bana ApeBHUE apTUHCKHE NOPOJBI MOTPYKAIOTCS U
MIePEeKPBIBAIOTCS TOMIIEH KyHI'YpCcKHX oTi0xeHUH. [1o HanpaBieHuto ¢ 3amaga Ha
BOCTOK m3MeHsieTcsi coctaB nopoja. CynbgaTHele M KapOOHATHBIE OTJIOKEHUS
KyHT'ypa 3aMelaloTcs MeprefisiMi M MeCYaHUKaMM, KOTOpPbIe COJEpXkKaT CIOH U
JIMH3bI TUIICA U aHTr'uapuTa. KapCT MPOABJIACTCA KaK B FI/IHCOBO-I[OHOMI/ITOBOIZ
CBUTC, TaK U B TUIICAX U aHT'UAPUTAX, 3aJICraloniux B HeC‘IaHHKOBO-MepFeJ’IbHOﬁ
cBute. KapcTy nojBep>keHbl YaCTUYHO U U3BECTHSIKH.

Kapcryromuecst moposl MecTaMH BBIXOAAT Ha MOBepXHOCTh. Hampumep, y
nepean [locan mpaBbiii 6eper ChUIBBI CiioxeH rurncamu. Ha Gonblneit yactu
TEPPUTOPHUN THUIICHI U aHT'UAPUTHI 3AJICTAIOT UJIW 1O PBIXJIBIMH OTJIOKCHUAMMU:
CyrJIMHKaM#, IMECKaMH, TJMHAMHU W JPYTUMH, WKW II0J HEKApPCTYIOUIUMUCA
KOPEHHbBIMU nopoaamMu: MEpreIamMu, neCyaHuKaMu, TJIMHAMU. (DOprI
MPOSIBIIEHUSI KapcTa MWCKIIOYUTENBHO pPa3sHOOOpasHbl. B paiioHe MOXKHO
BCTPETUTH BOPOHKH Pa3IM4HON (POPMBI U BEJIMYMHBI, KAPCTOBBIE 03epa, 00JI0Ta,
TOP(HSHUKH, KOTIIOBHHBI, PEXKE HCUE3AOIIIE PEUKH B KapCTOBBIE JIOTA.

ITo mpaBobepesxpio CHIIBB KapCT HHTEHCUBHO Pa3BUBACTCS
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B OKpecTHOCTSX nepeBeHb [locan, Huxuue m Bepxnue Ilenpku. Kopennoif
cki1oH CBUIBBI MEXKAY 3TUMH JAEPEBHSIMH IOKPHIT CyXUMU BOPOHKaMH, OOBIYHO
aCHMMETPUYHBIMH. TpU BOPOHKHM 3arojHEHBI BOJOH M HPEACTABIAIOT COOOIO
o3epa ¢ momepeuHHkamMu 26—27 MeTpoB (B AepeBHAX Bepxuue u Huxnue
[enbkn) u 13 merpos. 1o BOPOHOK MOKPHIBAIOT IUIONIAb, PACHIONIOKEHHYIO
ceBepHee l[locanckoro jora go nepesHu KimmkoBo. B nepeBne KimmkoBo
PacIoyIoKeHO CHWIIBHO 3apocliee 03epo ¢ nomepeuHukoM 60 merpos. Bropas
OmnroieoOpasHasi BOPOHKA C IoriepedHrKoM 40 MEeTpoB M TTIyOMHOH 5 MeTpoB
MOKphITa OCOKol. Ele ceBepHee, B OKPECTHOCTSAX JAepeBeHb AHUCHMOBHA,
IMactuno, CaxMapsl, YepkacoBo, BCTpEUaIOTCs Kak OJJUHOYHbIE BOPOHKH, TaK U
1oJis U3 3—4 BOPOHOK.

Hapsay ¢ BopoHKaMH pa3BUTHI 3pPO3HOHHO-KapCTOBBIE U KapCTOBEIE Jora. B
ycTheBOM uacTu Jora E’xumkoBa siMa HacuMmThIBaeTcs 10 19 BOpOHOK ¢
nornepeyHrKkoM ot 5 mo 48 merpoB u riayounoro ot 0,5 mo 20 merpos. OaHa
BOpPOHKa 3aroyiHeHa Bojoil. Ha poBHOM BoJOpa3feabHOM MPOCTPAHCTBE JIOTOB
ExukoBa ama u Ilocanckoro mpuMEpHO B MEPHIUMOHAJIBHOM HAIPaBICHUU
NPOTATUBAIOTCS JBa KapCTOBBIX Jiora. HamGonpimmii n3 Hux umeer muHy 900
METpOB, IpHu mupruHe 80 METPOB U COCTOUT U3 PsiJia BOPOHOK C TIOHOPAMHU.

KapcToBbsle BOPOHKH M 03€pa BCTPEUAIOTCS Ha MOiMe, MepBOl U BTOPOIt
HaAnoMMeHHBIX Teppacax peku CeuiBbl. Ha mepBoit Teppace MEXIy IepeBHEH
Kynenbkuno u cenenuem Ycth-Kumiepts onucano oxosio 180 BopoHok. Cpenu
HUX UMEIOTCS HEJJaBHO 00pa30BaBIIHECS.

28 mapta 1956 roga B m3nyunne pexku CbUIBBI, BOMIM3H JepeBHU BepxHue
Ilenpku HaOMIONANCAd penkuil cIydail 0JHOBPEMEHHOTO 0Opa30BaHUS YETHIpEX
KapCTOBBIX BOPOHOK. BOpOHKHM pacmoyiokeHsl Ha TiepBoil Teppace CBHUIBHI,
BBICOTa KOTOPOW HajJ MEKEHHBIM YPOBHEM pPEKH cocTaBiseT 5—6 meTrpos. B
OCHOBaHMU Teppachl MECTaMM 3aJIeral0T TUICHI M AHTHAPHUTHI, MEPEeKPHITHIC
CHH3y BBEpPX TaJIeYHHKAMH, IECKaMH, CYIJIMHKAaMH C MpPOCIOSIMHA TJIHH,
MOIIHOCTBIO OK0JO 12—-14 wmerpoB. K rameunmkam u meckaMm NpHUypOUYEH
BOJIOHOCHBII TOPU30HT.

B wsnyunne CbuiBbI paHee o0O0pa3oBaBiIMecs KapcToBble (Hopmbl
IIpeJCTaBICHb BOpOHKaMH. Iloyorme, 3aJepHOBAaHHBIE CKJIOHBI JIOKOHMHBI,
MPOTATUBAIOIIEHCS TIONEepeK IMIeHKH M3IYyYHHBI, ITOKPBITHl HEOOIBIINMH,
MIPEUMYIIECTBEHHO
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CyXMMH BOpPOHKaMu ¢ (momnepedHukoM ot 1 1o 16 merpoB u riy6unoro 0,5-3,5
MeTpa.

BHOBH 00pa3oBaBIIECs] BOPOHKH HAXOAATCS B BOCTOYHOH yYacTH LICHKH
u3nyunssl, B 100—150 meTpax oT kpyToro

Puc. 37. KapcroBble mpoBaisl B u3ny4nHe peku CBIIBH Y

nepesHu Bepxnue IleHbkuU.
1 — cubHO 3aKapCTOBaHHBIE YYACTKHM; 2 — KapPCTOBBIE 03epa; 3 — KapCTOBbIC BOPOHKH; 4 — BaJIbl HA
MepBOM Teppace; 5 — Balbl Ha MoiiMe; 6 — JOXKOMHBI; 7 — MOAOIIBA YCTyNa KOpeHHOro Oepera: 8 —
OpoBKa ycTyma KopeHHoro Oepera; 9 — ropa «Kamernek».

OeperoBoro ycryna (puc. 37). OHHM pacrnonaraloTcs MO JWHHH, BBITSHYTOH C

CEBEpPO-BOCTOKA Ha IOro-3amaj. BocTodHas M3 BOPOHOK 3aXBaThIBAET CKIIOHBI
HeOouTpIIoN 10XKONHEI, Bragatomeil B CeuiBy. [lepBrie HaOMOqeHNS HAl
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BOPOHKaMH OBIIIM NPOBEAEHBI 7 arpess, Korja Ha MOJIsIX elle JISKal CHeET.

HawuGonsmmii n3 nposanos (Ne 1), niuHol 22 MeTpa ¥ mmpuHO 17 MeTpoB,
C KPYTBIMH CTE€HKAaMH, CJIOKEHHBIMHM CYIJIMHKaMH, KOHTPACTHO BBLAEISICS HA
6enoMm ¢one (puc. 38). ['myOuHa 10 BOJIBI, 4aCTh KOTOPOU 3amMep3ia, B

ki i : |

Puc. 38. BOJ‘ILHJOIM/'I‘HCHLKOBCKI/II‘/'I ﬁpOBaJI 7 ampenst 1956 rona.

3anajHoil yactu coctasisina 4,6 merpa. Ha cHery nmapaiiensHo 10ro-3anagHoMy
U CEBEPO-BOCTOYHOMY KpasM MpoBalla MPOCIEKHBAIOCh HECKOIBKO TPEIIUH.
IOro-3amagnas creHka HaBucana. B IokHOH wactH mpoBana  Obun
HarpoMO>KAEHBI OOPYIIUBIINECS 3€MIISTHBIE MACCHI.

Bropas BopoHKa ¢ TIOIIepedyHnKOM 7—8 MeTpoB M TiIyOuHoit 2,5 MeTpa Obuta
3all0JIHEHA CHETOM M TOJIBKO B CEBEPO-BOCTOYHOI CTEHKE BUAHENACH MOYBA.
[MapannensHO 3TOH CTEHKE Ha MOBEPXHOCTHU MPOCIEKUBAIUCH TPEMIUHBL. TpeThs
1 4eTBEpPTast BOPOHKU NMEIH BHJI 3aCHEXKEHHBIX OJII0/Ie00pa3HbIX MOHKEHHUH C
roniepevyHrKoM 4 u 8,5 MeTpa n riryOHHOI0 COOTBETCTBEHHO 1,5 1 2,5 MeTpa.

B wurone 1956 roma pasmepsl BOPOHOK yBenuumiuch. IlepBblii mpoan
IpeJCTaBIsI cOO0I0 03ePOo € BHICOTO0 OeperoB 3—4 MeTpa U NIyOUHOI0 OKOJIO 3
METPOB.

OO0pa3oBaHne BOPOHOK CBS3aHO C BBIIIENAYMBAHWEM THIICOB KaK BOJIaMHU,
MIPOCAYUBAIOIIUMUCS U3 TaJIEUHUKOB
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NIepBOH Teppackl, Tak ¥ BOAAMH IOJPYCIOBOTr0 MOTOKa CBUIBBI, CIPSIMIISIOLIETO
371ech cBOe TeueHne. Mexanusm 00pa3oBaHusi BOPOHOK ONPEACISETCS pa3MepoM
MOJ3EMHBIX IOJIOCTEl B KapCTYIOIIMXCSI MOPOJAAX, MOLIHOCTBIO U COCTaBOM
MOKPOBHBIX  oTiokeHui. Camas Oonpmias  Boponka (Nel)  sBisiercst
KOPPO3UOHHO-NIPOBaIbHON. OOpyIIeHNE TOKPOBHBIX OTJIOKEHUH B KapCTOBYIO
MIOJIOCTh COIPOBOXKAANOCH IIyMoM. IIpoBan 3amosHMICS TPYHTOBBIMU BOJaMH,
KOTOpBIE OBUTH BCKPBITHI IPU OOpYyLIEHUH. 3HAYNTEIHHOE MTONOJHEHHE 3a11acoB
BOJIBI NPOM30IIIO 332 CYET aTMOC(EPHBIX OCAIKOB M OCOOEHHO BECHOH mpu
TasHUM CHera. TpeTbs M dYeTBepTas BOPOHKU KOPPO3MOHHO-IIPOCATOUHBIC.
Bropas BopoHka mpeicTaBisieT co0OI0 TEPEXOAHYI0 CTaJUI0 OT IEpBOH K
TPETbEHU U YETBEPTOM.

M3BecTHOCTBIO MONB3YIOTCS KapCTOBBIE NMPOBajbl B cene YcTb-Kumeprs.
OTO ceno pacloyioKEHO Ha BTOpoM HagnoiMeHHON Teppace CBUIBHI,
MOTHUMAIOIIEHCST Hall MEXEHHBIM ypoBHeM peku Ha 12—-18 metpos. Teppaca
CJIOKEHA CBEpPXY BHU3 CYTNIMHKAMHU, [NIHHAMH, NIECKaMU M rajleuHUKaMu, oOreit
MOIIHOCTBIO 18-20 MeTpoB, 3ajeralolUMH Ha pa3pyIlIeHHBIX KOPEHHBIX
nopojax. K nmeckam u rajeuHukam nNpuypodeH BOJOHOCHBIM TOPU30HT, KOTOPBIH
BCKPBIT MHOTOUNCJIEHHBIMH KOJIOZIIaMH.

28-29 asrycra 1949 roma B cene Ycrb-Kumeprts o0OpazoBasioch TpH
IpoBasia. 28 aBrycra B 7 4acoB Beuepa I10 MECTHOMY BpEMEHHU Ha IpuycageOHOM
y4acTKe OJTHOTO M3 skuTesieit mmo yiune CoBeTCKoH Hadalia mpoceaaTh oyBa. JTta
Ipocajika MpojaoJKajach OKOJIO JIByX 4YacoB. Ha 1o BEpXHOCTH MOSBHIOCH
onronueoOpasHoe moHmkeHue. OJMH M3 JKUTENEH paccKasblBaeT, YTO B
CeBEpO-3aMaHOIl CTEHKE IOHMKEHUS HMeNach TpelldHa. 3aTeM BO3HHUKIN
TPELIUHBI, 10 KOTOPHIM MPOU30IILIO0 OOPYIIEHHE, COPOBOXK/IABIIEECs IIIyMOM U
m3nustaieM Boabl. K 9 wacam oOpylieHHe 3aKOHUMIOCH W 00pa3oBajiach
npoBanpHas sma. OOpyiieHrne BO30OHOBUIIOCH B JiBa Yaca HOYH, MpHUYEM ObLI
cipimed myM. B 10 gacoB yTpa 29 aBrycra >KUTENH YBUAEIH YK€ CIBOCHHBIN
MpOBaJl, BBHITSHYTHIH B CEBEPO-BOCTOYHOM HampaBieHuH (cM. puc. 39).
[IpoTtsrkeHHOCTH €ro cocTaisiia SO0 METpoB MpH mupuHe 60Jbiero 40 METPOB U
MeHbIIero 28 MeTpoB. IIpoBassl 3aMOTHUINCE BOAOI, IPHYEM B MEHBIIEM BOJA
CTOsATa BBIIIE, YeM B OonblieM, npuMepHo Ha 1 merp. [IpoBansl pasznpensiaucek
rpedHeM BBICOTOMO 1,5 MeTpa. CKIIOHBI UX BBICOTOIO 10 9 METPOB OBIITM OTBECHBI
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B BEPXHEH YaCTH U MOKPHITHI KPYTHIMHU OCBHINISIMU B HUKHEH yacTu. B cepenute
o3epa BoJa MEPHOTMYCCKH Oypimia, a B BOCTOYHON CTCHKE ObLIM BHIHBI
HUCTOYHHMKH ¥ KOHYCHI

-t

Puc. 39. KapcroBblit nposain B cerne Ycrb-Kummepts
29 aprycta 1949 rona. Bun Ha 3amagHyio CTEHKY.

BEIHOCA. [lepeMbIuka MeXTy TpOBAIaMU HHTCHCUBHO 00pYyIIIanach.

29 aBrycta B 3 yaca HOYM 00pa3oBajcs TPETHUH MPOBAI HA MECTE CTapOi
BOPOHKH, B KOTOPOH POCIH JIBe yepeMyxu. Beuepom 28 aBrycra B BOpOHKE ObUIH
BHIHBI TPCIUHEIL.
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IIpoBan okpyrmoir (GopMbl ¢ MONEpeYHUKOM 17,5 MeTpa 3amoiHUICS BOJOM,
rmyOuHa 10 KOTOpo# cocraBisuia 5,5 merpa. OnHa uepemyxa ucuesna
OeccrnetHO, Apyras Jie)kana Ha JTHE.

B crapoii BopoHKe, pacroioxeHHOH BOJIN3U TPETHETO MPOBaAJIa U MMEIOIIEH
norepeyHuk 16 MeTpos, a riyOuHy 3 MeTpa, B BOCTOYHOH CTEHKE HEOOJbIION
y4acTOK, MOMEPEYHUKOM B 2 MeTpa, ocen Ha 60—-80 cantumerpoB. B BepxHeii
YacTH BOCTOYHOW M I0)KHOW CTEHOK oOpas3oBajiach TpelIMHA LIMPHHOKW 2-3
caHTHMeTpa. B oro-zamajHoi CTEHKe TpellMHA MLUIA MapauleIbHO Kparo
BOPOHKH M UMeNa mupuHy 3—4 cantumetpa; 31 aBrycra mupuHa TPELIMHBI B
BOCTOYHOM cTeHke pocturana 10 cantumerpos. IlomepeunHuk mpocanku
yBenuumics npumepno Ha 0,5 Merpa, a miyOMHa — Ha oaMH MeTp. B omHoi
cTapoii 0o a1e00pa3Hoi
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Puc. 40. I1nan pacnonoxeHus MPOBaJIOB U BOPOHOK
B cene Ycrh-Kumeprs.

BOpPOHKE, PACIIOJIOKEHHONH Ha KapTOQEILHOM II0JIC, THIPABIMYECKUM yIapOM,
BO3HUKIIIAM TPU OOpPYIICHUH ITOYBHI B MPOBAEI, M0 TPEIIUHE OBUT BEIOPOIICH
BJIAKHBIH TIIMHUCTBIA IIECOK.
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[Tnan pacnonoxeHus MPOBaJIOB ¥ BOPOHOK MOKa3aH Ha puc. 40.

Y1rpom 30 aBrycra B TpeOHEe MeEXAy INEPBBIM M BTOPHIM IPOBajlaMu
oOpazoBajicsi MPOTOK, U BOJIA U3 BTOPOTO MPOBaJia YACTHYHO CTEKJIA B MEPBBIM.
YpoBeHb ee BO BTOpOM mpoBaie noHusuics Ha 60—80 cantumeTpoB. B nepsom
IIPOBaJIe YPOBEHB BOJIBI IIOBBICHIICS, B CBA3H C YeM UCTOYHUKHU U KOHYCBHI BEIHOCA
VIUIM TIOJ BOAY M Hcye3Nnu. B cepenuHe o3epa mepuogudecku HaOII0AaI0Ch
OypiicHuUe.

31 aBrycta ypoBEeHb BOJBI B OOJIBIIOM NpOBaJie MOBBICHICS. [1yOnHA OT
MOBEPXHOCTH JI0 BOABI yMeHbIWwiIack Jo 8,15 wmerpa, a riyOuHa
oOpazoBaBuierocst o3epa cocrasisuia 5,45 merpa. TpeummHsl y Kpas BOPOHKH
HECKOJIBKO YBEJIMYWINCH, U TOYBA 10 HUM mpocena Ha 5—10 cantumerpos. B
KapCcTOBOW BOPOHKE, HAXOJIIEHCS PSAAOM C TPEThbUM IIPOBAIOM, TpELIMHA B
BOCTOYHOM CTEHKE TaK)Ke YBEJIHYUIACh.

B mepBble nHM Tocie TpoBana OOpYyIIEHHE CTEHOK IO WHTEHCHUBHO,
0COOEHHO MEXIy IIPOBalaMH, U pa3Mepbl BOPOHOK yBeNW4WINCh. K 4 ceHTsOps
YpOBeHb B o03epax emie MoBbIcWiCcs. [lepBbIi TmpoBay mHpencTaBisia coOoi
KpacuBOe 03epo C 3eJICHOBATON BOIOW 1 OOPBIBUCTHIMU Oeperamu,

Puc. 41. bonsmoii nposan B 1953 roxgy. Bun Ha 3anaiHyo CTEHKY.
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CIIO)KEHHBIMH KpPacHOBaTO-OypbIMM CyIJIMHKamMH. B cepenuHe ero wuHorzaa
HaOJII0JaMCh BOCXOSIINE TOKM MYTHOBaTol BoAbl. Bo BTOpoM mpoBasie Bona
MEPHOMICCKH B3MYUHBATACH BBIXOSIIMMHE CO JTHA ra3amMu. [lepeMbraka MexIy
MpOBAJIaMU CTaJia Iupe U Huxe (puc. 8).

HaOmonenust 3a mpoBajioM B IOCJIEYIOIIME TOABI TIOKa3ald, 4YTO BCE
W3MEHEHHsI CBOJSATCS K OOPYIIEHHIO U BHINOJAKUBAHUIO CTCHOK U YMEHBILICHUIO
IJIyOHMHBI 3a CUET 3aIl0JHEHUs KOTIIOBHHBI IIPOAYKTaMu o0pymieHus. Ha ckioHax
MOCeNMIach pelKasi PacTUTENbHOCTh. llepeMbluka MeXIy o3epamu OblLia
pa3MbITa, U Ha €e MECTe COXpaHWJICS TOJBKO MOABOJHEIN rpedeHb. B o3epo
MECTHBIMH JKHTEJISIMH OblIa 3aHeceHa pbida. Bosma ucronb3yercst JJisi MUTHS
(puc. 41). I'nmybuna o3epa ymeHbInuiaack B 1953 roay mo 4 metpoB. B Tpethem
IpoBajie BTOpasl yepeMyxa Takke Oblla 3aTSHYTa O3€PHBIMU OTJIOKEHHUSIMH, a
JTHO TTOKPBIJIOCH CIIOEM BOJBI.

K xapcroBeiM oTHOCsATCs o3epa Monebuoe, bespimsnuoe, SIma (puc. 42),
CnBoeHHoe, o3epa Ha bepesnuke.

Ozepo Monebnoe nmeet nonepeunuku 120 u 108 merpos. Hanbospnras riryouna
oOHapyXeHa B IOXHOHM 4acTH o3epa u pasHsercs 19,5 merpa. [Tmomans ero
cocrasisier 12 383 kBampaTHBIX MeTpa, a 00beM Boabl — 51 934 kyOnueckux
MeTpa. Cpenu HaceleHUsl COXPAHMIOCHh MPENaHUue O TOM, YTO Ha MECTE 03epa
pocIH IepeBbsl, KOTOPBIE IPOBANKUINCE 0K0JI0 160 1eT ToMy Haszan. B HacTosmee
BpEMsI BOY 03€pa UCIIONIB3YIOT JUI MUThS.

IOxnee cena Ycerb-Kumepts B nonmne pexkn Knmeptky gacto, ocoOeHHO Ha
IIPaBOM CKJIOHE, BCTPEYAIOTCsl KapCTOBBIE 03epa, BOPOHKH. B Oacceiine pedkn
Ma3yeBKH UMEIOTCSA OTPOMHBIE BOPOHKH U KOTIOBUHBIL. M3BECTHBIN reosor
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B. A. Bapcanodnesa eme B 1915 rogy odcienoBana B oqHO# u3 HuX — «Bomubeit
ssme» — memepy. Ilo BocrouHoMmy Gepery CyKCYHCKOTO Npyia, BBITSHYTOTO
MOYTH C IOTa Ha CEeBep, pa3dpPOCAHO HECKOJBKO OONBIINX TIYOOKHX BOPOHOK
MIPaBUIBLHOM (DOPMEL.

WntepecHsl oxpecTHocTH cena Kirounm Ha peke lpruse, u3BecTHOro
CEpOBOIOPOHBIMU UCTOYHUKAMHU. 3alagHbIi CKJIOH MEKAypeubs pek IpruHsl n
ChUIBBI MCHELIPEH KapCTOBBIMH BOPOHKAaMH, o3epaMu M Oosnoramu. JlpeBHue
BOPOHKHM TIPEJICTABISIIOT CO0OI0 IUIOCKME MOXoBble Oonora. B 1911 rony
B. A. BapcanodbeBa Habmoana o0pazoBaHue CBEXEro MpoBaja Ha JHE OTHOW
u3 crapbix BOpoHOK. OH uMen BHMJ KOPOTKOIO KaHaja B II€CYaHUKaX,
OTKpPBIBABIIECTOCS B IIyCTOTY, Ha JHE KOTOpoil Obuta Boma. Yepe3 rom oH
puoOpes BUJ MaJleHbKOI Mapa3uTHUECKONH BOPOHKHU Ha JTHE OOJIBIION.

BecbMa MHTEHCHBHBI KapCTOBBIE SIBICHHUS IOTO-BOCTOYHEE cefla bpexoso.
3necs, Ha Bozjopaszaene pek Mprunsl u CeIpbl, TOBEPXHOCTh MECTAMH CIUIOIIb
n3beieHa BOPOHKaMH M KOTIOBMHaMH. Hapsmy c ApeBHHMMH BOpPOHKaMHU
OoOHapy)XeHbI TMpoBajibl, oOpasoBaBmecs B 1952, 1953 u 1954 ropax.
BcerpedaroTest Takke KOTJIIOBUHBI B OKPECTHOCTSIX JepeBeHb Huskoe, Ma3yeBka,
Huxoe Ozepo, bypieso.

3HaunTebHAS. CKOPOCTh MPOSIBJICHUS KAPCTOBBIX MPOIECCOB OOBSICHSIETCS
TeM, YTO B paliOHE MPOUCXOAMUT pasrpys3Ka MOJ3EMHBIX BOJ, MUTAIOIIHUXCS Ha
YdumckoM 1miato. BelenaunBanue KapCTYIOIUXCS MOPOJ HIET HE TOJIBKO 32
CYeT JAEHCTBUS MOBEPXHOCTHBIX BOJI, IPOHUKAIOLIMX B MOPOJIBI IO TPEIUHAM, HO
U TIyOMHHBIX Bocxomsamux Boj. IlocnenHue nmaroT psAg BOCXOMISIIUX
HUCTOYHHMKOB, YacTh M3 KOTOPBIX OTHOCHTCS K MHHEpaJbHbIM. OTHM K€
o0yciioBlieHa 3HAuYUTENbHAs TJIyOWHA MPOSBIEHUS KapCTOBBIX IPOLECCOB.
BrlmenagnBanne mopoa MPOUCXOIUT HUXKeE pycen pek. B cene Ycrp-Kumeprts
CKBXHHOM, MPOOYpEeHHOM BOIM3H 03epa MoIeOHOT0, TJIMHA ¢ PEAKOMN raabKon
MOIIIHOCTBIO OKOJIO 1,8 MeTpa BCKphITa B KpOBJE THIICA TMOJ M3BECTHSIKOM Ha
rryoune 64,1-65,9 meTpa, 3HAUMTETHLHO HUXE YPOBHS BOJbI B peke ChiiBe. B
JpYyroi CKBaXKMHE U3BECTHSAK Ha royoune 50,8—57,1 metpa nmamaet o yriaom 70
rpaxycoB. MOXHO MpPEINOJIOKHUTb, YTO TMOJIOCTh HAXOAWIACh Ha TIIIyOHHE
nopsaka 60—70 mMeTpoB W mpu OOpYIICHWH B HEE 3ajieTaHUe BBIMIEIEIKAIIIX
opo 1 OBIJI0 HAPYIICHO.
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8. Ceprunnoscko-/loJarymuHckuii paiioH kapcera
MpenMyIIeCTBEHHO B THIICAX W aHTHAPHUTAX

CeBepuee Kumeprcko-CyKCyHCKOTO  KapCTOBOrO pailoHa KapCTOBBIE
MIPOLIECCH Pa3BUTHI BJOJB 3ananaHoro kpas [Ipexypaibckoro nporuda nmpuMepHo
1o pexu KoceBel. BocTrouHast rpaHuIia pacpocTpaHEHUsI KapcTa COBNAAAET ¢
rpaHuIell pacrpocTpaHeHus: cyinb(aTHbIX mopon. OHa MpoCHeKUBAETCS OT
nepesan @errHoBoil Ha peke KochBe Ha ceno Tabopsl, janee Ha ycThe peKu
Huk, rooxHee uJeT Mo JOoJMHE PEeKH Y COJIKH, IPaBOro MpuUToka peku YycoBoii,
nepecekaer pexky Kyramsim y nepeBHH KpacHOBKHM M HIET Ha IOT 3amajHee
cenenust bepe3oBka. BocrouHee 3TOH JMHUM KapCTOBBIE SBIEHHS Pa3BUTHI
mectamu y aepeBHu lllectaku Ha pexe KockBe, o qomuHe pexu VBB Uy ceneHus
Ceprunusl Ha Kyrawmsiie. Enfe BocTouHee MPOUCXOIUT pe3Kasi CMeHa cOocTaBa
KYHI'YPCKUX OTJ0XeHHH. [IpeoOnanatomunmu cTaHoBsITCS TIIMHBI U Meprend. Ha
MIOBEPXHOCTH KapCT TPEACTaBI€H B OCHOBHOM BopoHkamu. Kapcr
CepruHioBcKo-J{oNryIMHCKOTO paiioHa Majlo U3Yy4eH.

9. TyaymbacoBcko-THcoBcKHii paiioH KapcTa B THICAX,
3aJ1eralomux B NecCYaHMKOBO-TJIMHUCTOM ToJIIe

Paiion npotsarusaercs or AepeBHU [INOTHHKOBOH Ha IOr 4yepe3 CTAHLUIO
Tymymb6acsl, nepesHto OcuHIeBo, o pexkam beipme, FOpkan Ha Tuc u roxxHee 1o
pexam Tucy u Coipe. OH IpUypoUYeH K HEOOIBIIOMY MOAHITHIO B I0KHON 4acTH
mporuba. 31ech pa3BUTa NMECYaHUKOBO-TIMHUCTAS TOJNIIA KYHTYPCKOTO spyca,
BKJIFOYAIOIIAs JIBA MPOCIIOSI TUTICOB U aHTHIPUTOB. XapaKTepHOM 0COOEHHOCTHIO
palioHa SBJIAETCS HAJIM4YME KAPCTOBBIX KOTJIOBUH C MHOI'OYHUCIIEHHBIMU
BOPOHKaMH, Takux Kak [ImoTHukoBcko-CocHoBckast, OcuHIleBCKasi 00I0THUCTAs
KOTJIOBUHA C JUaMETpoM S5—7 KUIOMETpoB U apyrue. HekoTopble BOPOHKH
3aI10JIHEHBI BOJIOM U IIPEBPATUIINCh B 03€pa.

10. CoJumkaMcKHii paiioH KapcTa, IPeNnMYIIeCTBEHHO
B KAMEeHHOIi oI U B rumcax

B Ilpenypanbckom mporube BCTpedaeTcss CBOCOOpPA3HBIH COJISTHOH KapcT.

BBIH_[CJTa‘{I/IBaHI/Ie KaMEHHOH  COJIH NMOA3EMHBIMU  BOAAMH  MPUBOAUT K
YMEHBIICHUIO €€ MOIITHOCTU U K
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IIPOCEIaHNI0 TOKPOBHBIX OTJIOKCHMH HajJ MeCTaMHU  BBIIIEIaYUBaHUS.
BrlmenaynBaHui0 COJM  CIIOCOOCTBYET JESATENBHOCTh YelloBeka. bypeHne
pPaccoNonoOAbEMHBIX CKBa)XMH YCKOPSCT IHPKYJSALUI0 TOA3EMHBIX BOA U
BhILIETaYnBaHue coyid. [logoOHble sIBIEHMS NPOUCXOIAT B  HEOOJBIIMX
Macmrabax, BeposiTHO, Ha LIlyMKOBCKOM COJISHOM MECTOPOXKAEHHH, U B Oojee
KpynHeIX — Ha COJHMKaMCKOM MECTOpPOXACHUH KaluiHbIX cosedl. Ha
IITyMKOBCKOM MECTOPOXAECHUH MOIIHOCTh KaMEHHOH comu gocturaer 80
MeTpoB. Conp 3aneraer Ha riryouHe oT 97 no 157 MeTpoB M mepekphiTa
NIECYaHUKOBO-TJIMHUCTON TOJIILEH.

Bocxopsimpe HCTOYHMKHM, BO MHOTMX MeECTax IpEeICTaBIISIONNE CO0Oit
3a0pOIIEHHbIE CKBRKUHBI, BEIHOCAT K IIOBEPXHOCTH OOJIBIIOE KOJIMYECTBO COJIH,
28-30 rpaMMOB Ha OJIMH JIUTP BOJbI. TakoBbl HCTOUHHUKH Yy cejeHuit KpacHsbrii
sip, [llamBa, ToxTtapeBo, 3epuuHo, Tokman. CeBepHee 3aleXu KaMEHHOW COJNH
MOSIBIIAIOTCS y peku UycoBoit u npocnexxuBatotes 10 aepesHu Cp. ITonosa. Conb
BCKphITa y cenenuit Bepeuno, ['onybsita. B momune peku KockBbI mmeercs
HECKOJIbKO TOPU30HTOB 3aJIeXkKEH COIH.

B Gonpmux macmTabax COJNITHOM KapcT MposiBiseTcss Ha BepxHekamMckoMm
COJITHOM MECTOPOKACHUH.

DTOT palioH 3aHMMaeT UEHTPAIbHYI0, Haubojee NOrpyKEHHYIO, 4acTb
Conukamckoit genpeccuu. lOxuee Commxamcka 1m0 peku KocwBBI coisiHas u
TUIICOHOCHAs TOJJION HEPEKPLIThI TIJIMHAMH, MEPreJisiMu U HU3BCCTHAKAMU
ConmuKaMCKOH CBHUTHI KYHT'YPCKOTO sSipyca W M3BECTHAKAMH, TJIMHAMH U
recyYaHuKaMu Y(UMCKOM CBHTBI.

KapcroBsle sBieHHS pa3BHBAIOTCI B KaMEHHOW COJM, 3aJleraromiel Ha
KaJMHHBIX COJISIX, @ TAK)XKE B THIICOHOCHOM TOJIIIIE, epeKPHIBAIOIIEH KaMEHHYIO
coJib. MOIITHOCTh KAMEHHOH COJIM KOJIeOJIeTCsl B 3HAYUTENBHBIX Mpejenax — ot 1
no 70 MeTpoB. DTO SIBICHHE MHOTHUE HCCIIENOBATENN OOBACHIIOT OTYACTH
NepBUYHBIMH NIpolieccaMu (POPMUPOBAHUSI 3aJIEKH COJIM U, B OOJIBbILIEH CTEIIeHH,
PAaCTBOPCHUEM W BBIMICITIAYUBAHHUEM COJIM TMOJA3E€EMHBIMU BOJaAMU. HauconeBHe
BOJIBI B CHUTy OOIIIETO HaKJIOHA 3aJIe’KH Ha 3amajl ABMXKYTCS C BOCTOKA Ha 3amaj K
JAOJIMHE PEKU Kampl. Hanboiiee mHTEHCHBHOE BBIIIC/IAYMBAHUC KaMEHHOU coJu
HaJICOJIEBBIMU BOJAMU IMPOUCXOIUT B BOCTOYHOM YaCTH MECTOPOXKICHNUA U Ha
HEOOJIBIINX IIOJHATHUAX. K 3ana;1H0171 OKpanHE TIPUTCKAIOT HACBIIICHHBIC
paccoJibl, KOTOphIE pa3rpykaroTcsi B J1oirHe peku Kambl B BUIE€ UCTOYHHKOB.
Bokosble unu
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OKOJIOCOJICBBIE ~BOJBI, 3ajleramoue C OOKOB COJSHOW 3allekH, MOTyT
MIPOU3BOIUTH TAKXKE 3HAUUTEIBHOE BBIIEIAYMBAHUE COJIU.

BelmenaunBanue BOCTOYHOTO Kpasi CONSIHOM 3anexu BbI3Bano Ilpocagky
BBIIIEJIEKALINX KYHIYPCKUX OTJIOKEHHH, B pe3ysbTaTe 4ero Ha OJHOM ypOBHE
OKa3aJIMCh KYHT'YpCKHE U OoJiee APEeBHUE apTUHCKUE TTOPOJbl. DTO SBJIECHHE, KaK
yka3bpiBaeT A. E. XonbKoB, IMpHUBEIO HEKOTOPHIX I'€OJOTOB K HENPaBHILHOMY
3aKJIIOYEHUIO O TE0JIOTMYECKOM CTPOCHUHM AaHHOU mosiockl. OHU MPOBOIMIU
371ech cOpPOC M CUUTAJIH, YTO YYaCTOK, CJIOXKEHHBIH apTHHCKUMH OPOAaMH, ObLI
MIPUIIOIHAT HaJ COCEJHUM y4acTKOM, CI0’KEHHBIM KYHI'YPCKHMU OTJIOKEHUSIMHU.

OHepruyHoOe BbIIIETAYUBAHUE THUIICOB, AHTHUAPUTOB M KAMEHHOH COJHU
MIPOMCXOJUT B JJOJIMHAX KPYIHBIX PEK, TJ€ OHH 3aJIETal0T OJIMKE K TOBEPXHOCTH.
MenseHHble IpoceIaHusl, IPOUCXOIAIINE Ha OOJIBIINX IUIOIAAIX B PEe3ynbTaTe
BBIICJIAYMBAHUS 3TUX MOPOJ, 3ajeraroiux Ha riyouHe 60-80 mMeTpoB moj
TPELMHOBATHIMHI MEpreyisiMy, HaOIIofaloTcsl B AonnHaxX pek Bumeps: u Kamsl.
Macchl HopoJ] Ha CKIOHAX 3THX PEeK MPOCeIatoT, 00pa3ys CTyIeHYaThIe OMOI3HU.
[Tono0OHBIE sIBNEHUS POUCXOAAT B jAojMHAX pek [yxoil Bunbebl, KonbiHBBI,
JIEBBIX IIPUTOKOB peKU SI3bBHI U B palioHe o3epa HroxTu.

11. KoppoHckmuii paiioH kapcTa B TUIICaX M AHTHAPUTAX

Bnone BocrouHoil rpanuusl [Ipenypansckoro mporuba KapcT pa3BHT Ha
ydacTKax, TJie THIICHl U aHTHUAPHUTHl BBIXOAAT Ha MOBEPXHOCTh WM 3aJE€TaroT
HernyOOoKo oT Hee. MecTamMu KapcT NpOSBIsIETCs MHTEHCUBHO. MHTepeceH
KopaoHckuit paiioH kapcTa B THIICaX ¥ aHTHIPUTAX.

OH pacroJio’)keH B OKPECTHOCTAX Mocenka KopZoH Ha MeXaypedbe ABYX
HCTOKOB peku MoneOku. 31ech 3aKapCTOBaHbI TMIICH M aHTUAPUTHI KYHTYPCKOTO
spyca, 3ajeraromue HerayOoko oT moBepxHocTd. Ha 3amaxg oHm mosoro
MOTPY’KAIOTCS U yKe y AepeBHU B. Jlex BCkphITH Ha TayomnHe 130 MeTpoB moj
MeCYaHUKaMH U TIUHaMHU. MomHOCTh uX okoyio 20 MeTpoB. 3anajHee mocenka
KopoH kapcToBbIE BOPOHKH 00Pa3yIOT CIUIOIIHYIO MOJIOCY, TPOTATHBAIOILYIOCS
Ha for Oosee yeM Ha oxuH Kuiomerp (puc. 43). BopoHku mpenmyiiecTBeHHO
KoHycooOpa3Hoit popmbl ¢ monepeunnkom 40—-50 meTpoB u riyounoit 10-15
MeTpoB. B Hanbonee
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PHC 44. KapCTOBBIH TIpoBal B OerCTHocmx niocenka Kopros.
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KPYIIHBIX BOPOHKAaX BBIXOAAT necuaHuku. I[IpumepHo B 1,5 xumoMerpa roxHee
Iocesika HaXOJMTCsI POBaJ, UMEIOLIMH B IJIaHE OBaIbHYI0 (Gopmy (puc. 44).
Hupuna ero — 13 meTpoB, ymHa — 22 MeTpa U IiyOMHA IPUMEPHO — 14 MeTpoB.
CTeHKH MpoBajla COBEPIIEHHO OTBECHBI, & MECTAMU HAaBUCAIOT. B HUX BUIHBI
CIIOMCThIE MECUaHMKH, 3ajJeraroliue MOYTH TFOPH30HTAIbHO. B BepxHeil uactu
3amagHOM CTEHKM OHM 00pa3yloT NOJIOTHMH TNporud, mpudeM B HauOonee
IIPOTHYTOM YacTU COYUTCS BOAA.

ITo cemenusim mectHoro skutens . I1. bauypuna, mpoBan oOpa3zoBaics
npumepHo B 1900 nnum 1901 ronax u 011 3HaUUTENBHO rity0Oxe. Ero mocreneHHo
3aBaJMBali IHSIMH, APEBECHHOM INpPH OYHUCTKE IMOKOCOB. B oTmmume ot
KHIIEPTCKUX TIPOBAJIOB B KOPJIOHCKOM TIpOBaje KapCTYIOIIUECS IOPOJIBI
MePEeKPBITHI TOJNIIEH TecuaHuKoB. biarogapst 3ToMy paszMmepsl U GopMma ero Ha
poTshKeHHH Ooiiee yeM S50 JeT Mao U3MEHUITHUCE.

KAPCTOBAS OBJIACTh BHEIIHEN 30HbI
CKIIAJUATOI'O YPAJIA
Bremnss 30Ha ckinaauaToro Ypaia ciiaraercs 10J€BOHCKUMU, IEBOHCKUMHU,
KaMEHHOYTOJILHBIMU U SIMKHETIEPMCKUMHU OTJIOXKEHHUSIMHU. DTH MOPOJBI CMSATHI B
CKIIQJIKW, KOTOpble MECTaMH pa3opBaHbl. Pa3opBaHHBIE Y4acTKH MOTYT OBITh
CMelIeHbl U HaJBUHYTH OJUH Ha JIpyroi. CKIaJKu U pa3pbIBHbIE HAPYIICHUS
BBITSIHYTHI B MEPUAMOHATBHOM HampaBlieHUH (puc. 45).

500m 0 1000 2000m

Puc. 45. Teomormueckuii paspe3 dyepe3 KuzemoBckuii KaMEeHHOYTOJHHBIN

6acceitn. CocraBiieH COTpyaHUKaMH TpecTa «Ku3emyraereoaorusy.

Jli — HIKHEJICBOHCKME OTJIOXKEHHUS: KBAapIEBbIE IECYAHWKM M TIHMHUCTBIE chaHipl [l —
CPEIHENEBOHCKIE OTJIOXKEHMS: BHH3Y KBapIleBble TIECYAHWKHM, MECTAMH MEpexXofsillie B
KOHTJIOMEPATBI, BBILIE MEeCYaHO-TIIMHUCTHIE CIIOM M KapOOHaTHBIE MOPoJbl; JI3 — BepxHeIeBOHCKHE
OTJIOXKEHUS: CBETIIbIE KBAPIIEBhIE TIECIAHNKH C MPOCTOSMH TIIHH, CBETIBIE TIIMHHUCTHIC H3BECTHSIKN,
U3BECTHSAKM W JOJOMUTHI, YepPEIyIOMHNecs ¢ N3BECTKOBOIIMHUCTBIMU CIIAHIIAMH B HIDKHEH dacTw,
U3BECTKOBO-KPEMHHCTBIE U M3BECTKOBO-KPEMHHCTO-TIIMHUCTBIE ~CNAHIBI, YEPeTyIOIIHecs C
M3BECTHAKAMH, YacTO TJIMHHUCTHIME B BepXHeil wacTh; Ci' — TypHefiCKHe OTJIOKEHHS HIDKHETO
KapOOHA: cepble WM3BECTHAKH M MEpreNny, MECTaMH OKPEMHENbIe C MHPOCIOSMH TEMHO-CEPBIX
M3BECTKOBOTTIMHUCTEIX CIIAHIEB, TEMHBIE TJIMHHCTBIE CIAHIBI M CBETJIO-CEPhIE MECYaHUKH C
TIPOCIIOAMH H3BECTHSKOB; Cy" — yTIIeHOCHAS TOMIIA BU3EHCKOTO APyca HIKHEro KapGoHa: TIeCHaHuKH,
YTJINCTO-TIHHACTBIE CIAHITbL, yriH; C2) — kapGOHaTHAS TONIIIA BH3EHCKOTO Apyca HIKHETO KapOoHa;
C2 — cpeHEeKaMeHHOYTOJIbHBIE OTIIOXKEHHS: B HIDKHEH 4acTH M3BECTHSKH, B CPEJHEil — M3BECTHSKH,
TIepecIanBaloMUecs TIMHAMH, AJCBPOIUTAMHM M MEPTelisIMH, B BEPXHEH 4YacTH — HM3BECTHAKH U
JIOJIOMHTEI.
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BHemnsis ckyiaggartas 30Ha — 3TO 00JacTh 3alaiHbBIX NPEAropuil WIu
3anmagHoi yBamucTol monockl Ypana. Penped ee 3aBUCHT OT cocraBa MOpOA U
YCIOBUH UX 3aJieraHdss M MPEJICTaBIsAeT uepeAOBaHHE MEPHIUOHAIBHO
BBITSHYTBIX TPSI WIM YBAJIOB C IOHM)KEHHAMH. AOCOJIOTHBIE OTMETKH TPS[
nocturator  700-800 MeTpoB. VYBalbl CIOXKEHb MPOYHBIMU TOPOJAMH,
IIPEUMYIIECTBEHHO KBapLIEBBIMH INE€CUAHUKAMHM, a MOHIDKEHHs NMPUYpOUYEHBI K
BBIXO0JIaM U3BECTHSKOB. BricoTa nx yMeHbIaeTcs ¢ BocToka Ha 3anan. Ha cesepe
001acTH TUIOCKOBEPIIMHHBIE TPsIbl, OOJBINEH YacThlO MHOKPHITHIE JIECaAMH,
Ha3bIBAIOTCS MTAPMaMHU.

Peunas cetp 0OpasyeTr cucTeMy JOJNMH PELIETYATOrO THUMA. [ TaBHbIE peKH:
Bepesosas, Burepa, S3bBa, KocsBa, YcbBa U Apyrue B mpeenax OonuchiBaeMou
00nacTy TeKyT B 0OLIEM B LIMPOTHOM HaIpaBJICHHU.

JlonuHbl peKk y3Kue U TIyOOKHe C KpPYTHIMH CKJIOHaMH, Ha KOTODPBIX
BBIIENAIOTCA Teppackl. Ha ckiIoOHAaxX 4acTo BBIXOAST KOPEHHBIE IOPOABI B BUAE
cKaJl, KaMHeH, CTOJIOOB.

IIpuToKkM TNIaBHBIX PEK BBHITAHYTHI B MEPUAMOHAIBHOM HAINpaBICHUH,
napajyiesIbHO IPOCTUPAHUIO opo. HekoTopsle N3 HUX B M3BECTHIKAX HUCYE3ai0T
U TEKYT NOJ 3eMJIEH.

Ha y4JacTKax, CJI0KEHHBIX H3BECTHIKAMH, JIOJIOMUTAMH,
JOJIOMUTU3UPOBAHHBIMHU U3BECTHSIKAMH Pa3HOTO BO3pAcTa, OT CPEAHEICBOHCKUX
JI0 HIDKHENEePMCKHX BKIIOUUTENIBHO, PA3BUTHl MHOTOYHCIEHHBIC KapCTOBBIC
¢opmbl. OcOOEHHO CHJIBHO 3aKapCTOBaHbl XMUMHUYECKH YHCTHIE BU3EHCKHUE
WU3BECTHSKU HUKHETO Kap60Ha5.

B npenenax BHemIHEM 30HBI CKIAAYaTOro Ypajna BBLIEISIOTCS TpPH
KapCTOBBIX paiioHa. I'paHnIIaMH MeXTy HUMH SBJISIOTCA yYacCTKH BO3IBIMAHHUS
CKIAJOK, IJe HAa [MOBEPXHOCTh BBHIXOAAT jOdi(ensckue u odiidensekie
MIECUYaHMUKOBO-TIMHUCTO-KOHTJIOMEPATOBBIE OTIOKECHHUS.

12. CpenHeBuuIepcKHii paiioH kapcTa
B U3BECTHSKAX U 10JOMUTAX

OToT paliloH MEHee BCEro OcCBelleH B Jureparype. KapcToBble sBICHHA
Pa3BUTHI BO BCEX MOPU3OHTAX, CIIOKCHHBIX U3BECTHIAKAMHU, TOJIBKO B pasjmtmoﬁ
crenenn. Hawmbonee IMHUPOKO OHU IIPOABIAKOTCA B H3BCCTHAKAX KHUBETCKOTO

spyca

Kap60H — COKpAaIlleHHOE Ha3BaHUE KaMeHHOyFOJ'leOI/I CUCTEMBI.
3ud>enbc1<nu SIPyC OTHOCHUTCS K HIDKHEH 4acTH cpeiHero kapOoHa, a )KUBETCKUI — K
BEpXHEH.
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CPEIHETo JIeBOHA U 0COOCHHO B M3BECTHIKAX M JIOJIOMHUTaX BU3EHCKOTO sipyca U
cpenHero kapOoHa. B pailioHe MOXXHO BCTPETUTH BOPOHKH, MCUE3AIOIINE PEKH,
CyXo/0JIbl, Temepbl. KapcroBble sIBICHHS NPOTEKArOT WHTEHCHBHEE BOJIM3H
KpYIIHBIX pek — BuIepsl u ee IpUTOKOB, TJI¢ MOKPOBHBIE 00PAa30BaHMsI YaCTHUHO
CMBITBI C IOBEPXHOCTH KapCTYIOLIUXCS MTOPOLI.

B Oacceiine pexkn Bumiepsl 0COOEHHO SHEPTMYHO DPa3BUBAETCS KapcT B
W3BECTHSKaX W JOJIOMHUTAaX BH3EHCKOTO sipyca W BEpXHEro kapOoHa. 31ech
HaunOoJee pacrpocTpaHeHbl BOPOHKU. BeTpedaroTes Takke Ucye3aloye peyKy,
Takue kak bonbmas Bas, koTopast TepsieTcs BbIIIe yCTbs U, IPOU/II MOA3EMHBIM
IIyTeM IOJ PYCIOM PeKkH Buimepsl, BBIXOAUT Ha MOBEPXHOCTb OKOJIO TOAHOXKbS
CKaJ IPOTHBOIOJIOAKHOTO JIEBOTO Oepera.

B u3BecTHsAKax, no 6eperam Bumepsl, Bcrpevarores nemiepsl. B Moxoom
KaMHe, Ha JIeBOM Oepery Buiiiepsl, HEMHOT'O BBIIIIE MOCETKa AKYMM HAXOTUTCS
rierepa, Ha CTeHax KOTOpoy cjienianbl GUrypHbie HaANUCH. [IpoTHB yCThs pedkn
AKYHM, Y TIOJHOXbsSI KaMHs €CTh HEOOJIbINas Melepa, TeMIepaTypa KOTOpPOi
jeToM oueHb Hu3Kas. Ha neBom Gepery Bumiepsl, B [IpIpoBaTOM KaMHE MPOTHUB
JepeBHH bylIMEHH B HM3BECTHSKE HMMEETCSI MHOTO TMOJIOCTEH W HEOONBIINX
nemep.

Ha wmexnaypeure KomBel u bepe3oBoii B KaMEHHOYTONBHBIX U
HUKHETICPMCKUX H3BCCTHAKAX MU JOJIOMHUTAX HaGHIOI[aIOTC}I MHOT'OYHUCJICHHBIC
BOPOHKHU, B KOTOPBIC HWHOTAA BHAAAOT CYXHUE pYCJid, CTOK II0 KOTOPLIM
IIPOUCXOJUT TOJIBKO BECHOM.

13. Kuszenoscko-SIBUHCKHH palioH KapcTa B M3BECTHAKAX U JOJIOMHUTAX

OTOT palioH MPOTATHBAETCS OT CPEJIHETO TEUEHHs peKH SI3bBBI Ha ceBepe 10
pexu BunbBel Ha tore. Haunbosee u3yuen Kuzenosckuii yuactok, riae 75 % Beeid
IUIOLIAM  CJIOKEHO KapCTYIOIIMMHCS KapOOHATHBIMH IOPOAaMH. 3Jech
HauboJlee 3aKapCTOBAaHbI BU3EHCKHME M3BECTHSKU U JIOJIOMHUTBI.
MHOro4HCIeHHBIE KapCTOBbIE BOPOHKH, KOTJIOBHHBI, CYXOJOJbI, HCUE3AIOIIHe
PEeUYKN U MNEUEpbl CBUACTECILCTBYIOT 06 AKTUBHOCTU KapcCTa OITMCBIBACMOTO
paiiona. HaubGonee pacmpocrpaHeHHONH (GopmMoil kapcTa SIBJISIOTCS BOPOHKH. B
KuzenoBckoM kaMeHHOYTOJIBFHOM OacceiiHe onrcaHo 1 3aMmepeHo ux oxono 1500.
Cpennsist motHocts — 20—30 BOpOHOK
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Ha KBaJpaTHBIH KWiIoMeTp. BopoHKH pacrosiaratorcsi 0ObIYHO O NPOCTHPAHUIO
MOpOJI, BAOJb JUHUN TEKTOHWYECKHUX HapyIIeHHH, Ha KOHTaKTaX YIJIEHOCHOH
TOJIIM C W3BECTHSAKAaMH. B nonuHax HauboiplIMe pasMepbl HMEIOT
KOHYycoo0Opa3Hble BopoHKH. [Tonepeunuk ux pocruraer 50 MeTpos, a riryouHa —
18 MeTpoB. B KpyThIX CKIOHAX YacTO BBIXOAST U3BECTHAKHU.

Bonee rpaHIMO3HBIMH SBISIOTCS KOTJIOBUHBI, OOBIYHO BBITSHYTBHIE II0
npocrupanuto mopox Ha 80-100 u maxe 300 merpos, nmpu rayoune 18-30
MeTpoB. KpyThle, HepenKko OOpBIBUCTBIE CKIIOHBI NMPOPE3aHbl JOXXOMHAMHU W
pyciaaMu BpeMEHHBIX MU MOCTOSHHBIX BOJOTOKOB. Pycia BeINOTHEHHI INIbI0aMHI
U3BECTHsKA UM NecuaHuka. Ha 1He HEKOTOPBIX KOTJIOBHH HUMEETCS HECKOJIBKO
JEUCTBYIOIMX MOHOP. KOTIOBUHBI 00pa3yloTcs MCKIIOYMTENBEHO B BH3EHCKUX
U3BECTHSAKAX U JOJOMMTAX, B KPYIHBIX CyXOJ0JaX, TaKUX Kak Jlaneinslii jor,
CsuHoit ior u Cyxo# Jior.

Msuorue HeOosbIIMe peukn Ki3eaoBckoro paiioHa TepsoTCs B TIOHOpaxX M
TpPelMHaX M TEKyT YacTh IIyTH IOJl 3eMJIeH, MOSBIIAACH 3aTeM CHOBa Ha
noBepxHocTH. Mcuesaromumu sieisitorest Cyxort Kuzen, ['yoamika, OnaneHHasi,
UYepnas, Cyxas JleBuxa, bpycHsaka, Moxopatka, Cunioxa, CTo00BKa U IpyTHe.
Hmxe MecTa HCYE3HOBEHHS BOJOTOKA TSHETCA CyXO€ PYCJO, BBIIOJHEHHOE
KPYIHOOOJOMOYHBIM MarepuasioM. 1o JHY IOJMH HEKOTOPBIX MCYE3HYBILHX
pedek B HacTosIIee BpeMs CTEKAlOT [IIaXTHbIE BOJBI.

Jonuna pexku DBpycHSHKH, JI€BOrO TIPUTOKA PEKH YCBbBBI, HMEET
MIPOTSDKEHHOCTh OKOJIO 14 KuiaoMeTpoB. B BepXOBBSAX CKJIOHBI €€ HHU3KHE U
[OJIOTHE, a THO MeCTaMH 3a0osoueHo. Hibke 1Mo TEeYEHUIO CKIIOHBI CTAHOBSITCS
BhIIIC U Kpyde. Pycino M3BMBaeTCA MO JIHY AOJUHBI, MMOAMBIBas TO JIEBBIH, TO
mpaBbii ckJoH. Koe-rae, B KpyThIX CKIIOHAX, BBIXOJAT KOpPEHHBIE MOpoAabl. B
JBYX KHJIOMETpax BBIIIE YCThS BOJOTOK HCUE3aeT, MPOCAYMBAsICh B PYCIOBBIC
moHOphl. Hrke MecTa MCUE3HOBEHHS IO CaMOTr0 YCThSI CyXO€ PYCJIO HOKPBITO
KpPYIHBIMH O0JIOMKaMH KOpeHHBIX 1mopoJ. CTOK IO HeMy IPOUCXOAUT BECHOIA,
KOT/JIa IOHOPHI B PYCJIe He YCIEBAIOT MOTJIONIATh BCIO BOY.

UYetsipe peuku CaMOBOJIBHBIE, CTEKas ¢ 3amagHoro ckioHa bemoro Crod,
YXOIAT B BOPOHKM U TEKyT IIOA 3eMJIell CeMb KHUJIOMETPOB, BBIXOJAA Ha
MOBEpXHOCTh B ycThe pekn Koomama. K ncyesaromum OTHOCATCS pedka
Monmsic,
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JIeBBIN IPUTOK SI3bBEL, pexa YbpBUY, IpaBblil mputok fiiBel, Kamennas Borymka

U JIpyTHe.

Tunu4usbl 17151 palloHa U CYXOJI0JIbI, JHUILA KOTOPBIX MOKPBITHI KPYMHBIMU
BOPOHKaMH, @ MECTaMU — U KoTJioBUHamMu. TakoBbl Jlageitustit tor, CBHHOMH JIOT,
Cyxoii nor, Heipok u apyrue. Jlomura CBHHOTO JIora BEIpaOOTaHa B BU3CHCKHIX
U3BECTHIKAX W BMAJacT C Kra B peKy YCbBY B Tocelke YcbBa (puc. 46).
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Puc. 46. Hcuesaromas pedxa
MoxoBatka u CBuHoii Jlor.

IIporsskenHocTs ee 5  xuiaomerpos. B
BEPXOBbE CKJIOHBI JOJHHBI OYEHb HU3KHUE U
M0JIOTHE, THO IIMPOKOE, IIOCKOE, KOe-THe
3abonoueno. [lo aHy MeasieHHO TeuerT,
U3BUBAsCh, HEOOJBINAS PEUKA C IMUPUHOIO
pycia MeHee onxHoro wmerpa. Huxe mno
TEUCHUIO Ha JIHE JOJHUHBI TOSBISIOTCS
KapcTOoBbIe BOPOHKH. B 0HOM U3 HUX peuka
rcye3aeT. Ha mpoTsKeHHH IPUMEPHO ABYX
KUJIOMETPOB TSHETCS ILeMb BOPOHOK U
KOTJIOBMH. B HEKOTOphIX BOpOHKaxXx ¢
IIYMOM MCYE3aI0T BOJOTOKH, CTEKAIOIIHE C
IIPaBOr0 CKJIOHA [OJIUHBI, CIIOKEHHOIO
necyaHukamu. B ycree nonuHa y3kas C
KPYTBIMH CKJIOHAaMH. 3/1eCh OHa HMeEeT
007K OOBIYHOTO IPO3UOHHOTO JIOTA.

B KuzenoBcko-SiiBUHCKOM palioHe MHOTO
nemep. B Cro3eeBckoM kamHe, Ha Oepery
peku Ywumkman, neBoro mnputoka ilBsl,
Haxonutcs YukmaHnokas nemepa. Ha pexe
SlilBe uMeeTcs HECKOJbKO Memep —
KpecroBas B KpectoBoM kamHe, memiepbl
Honroro KaMHS, Tuxoro KaMHS,
Cokonunas, Ponanunas, [atposckas. Ilo
Oeperam peku YaHBBBI, JIEBOTO NPUTOKA
SiBer, ommcanel MaxHeBCcKas JIeAgHAS

nemepa, bepe3oBckas, Komxnas, Tpu YansBeHckue mnemiepsl, Kocranckue
newepsl, bonbmas u Manas BeeBonogosckue nemepsl. B Kuzenosckom

144



KaMEHHOYTOJbHOM  OacceliHe  HamOOJIbIIEH  HM3BECTHOCTHIO  IOJB3YETCS
KuzenoBckast memepa, o0asi NpOTSHKEHHOCTh I'POTOB M IPOXOIOB KOTOPOH
cocrasisieT npudausuresnsHo 800 MeTpoB (puc. 47). U3 apyrux otMeTum

Puc. 47. Ilnan cpennero sraxa KusenoBckoil memepel.

Cocrasnen JI. C. Ky3nenoBo#i, 1O. K. MurttoHuHbIM,
B. M. ApmurmieBbiM. ITyHKTHpOM TOKa3aHbl HMXXHUH U

BepxHHUit aTaxku. COOKY IPOQHIN IPOTOB.

[onbuteckyro, I'ybammuckyto, MapunHckyo (puc. 48), Jlageinyo u
BbesronoBckyto nemiepsl.

KapCTOBBIe IMOJIOCTHU B U3BECTHAKAX PACIIPOCTPAHCHBI 3HAYUTCIIBHO HUXKC
(mo 150 u 6onee meTpoB) pycen Hauboee
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Puc. 48. Bxox B nemepy B MapuuHCKOM noe (poto E. A. KprOBoi'I).

KpynHbIX pek — KoceBbl, YcebBel, Kuzena. Kapcrosble monoctu Ha riryOune 1m0
OoJNbIlIe YacTH 3alOJHEHBI TIIMHOW, ICOHEM M OOJOMKAMH H3BECTHSIKA,
N3BECTHSIKOBBIM ITIECKOM, a TAKXKE BOJOH.

13. Mamwuiicko-YycoBckoii paiioH
WHTEHCHBHOI0 KapCTa B H3BECTHAKAX M I0JIOMHUTAX

B TMammiicko-UycoBckoM palioHe Hamboiee 3aKapCTOBAHBI IOJIOMHTHI
BEPXHET0 JI€BOHA, NOJOMHTHI M HauboJiee YHCThIE Pa3sHOCTH H3BECTHIKOB
BU3EICKOTO sipyca, YUCThIE U3BECTHSIKN BEPXOB CpPEeJHEro KapOoHa, B MEHBIIEH
CTETICHN M3BECTHAKH BEpXHETO KapOOHa M HIKHEH IepMu.

Pailon xapakTepusyeTcsi MHTEHCHBHBIM Da3BUTHEM KapcTa. s Hero
TUIUYHBl HMCYE3AIOIIUE PEYKH M CyXOAONbl. lcuesHOBEHHE peK, a 3aTeM
BHE3alHOE IOSBJIEHHE HMX Ha IOBEPXHOCTH, oOpamano Ha ce0s BHUMaHHE
MECTHBIX XHUTEJICH, TaBIINX UM COOTBETCTBYomMe Ha3BaHus — Cyxoif [Tonsm,
Cyxott sor, Cyxas benpka, Cyxas, Cyxononka. Hacto BCTpeyaroTcsi BOPOHKH,
pacriosararomuecst 00bIYHO MO IPOCTHPAHHIO OPOJIL, U TTEIIEPHI.

BocTounee ropoga UycoBoro HaxoQUTCsl MHTEPECHBIN KapCTOBBINA Yy4acTOK
no bonpmoi I'myxoll pedxe, HaUMHAIOIIMICS OKOJIO CTAaHIMM ApXUNOBKa. B
BEPXOBbE JOJIHHBI,
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pacIoyIo’KeHHON Ha BOAOYMOPHBIX MOPOAax, TeueT peuka. B cyxue mepuonsi,
Hanpumep jietoM 1929 roga, BOIOTOK Hcue3aeT B BOPOHKE MpUMEpHO B 1,5-2
kunomeTrpax Beime [lammwmiickoro TpakTta. Cyxoe pyclo HHXE MecTa
HCUE3HOBEHUSI YCEsiHO OOJOMKaMHu H3BecTHsika. OKOJIO TpakTa, B JOJNHHE,
pasBHTa BTOpas Teppaca, OKpbITas BOpOHKaMH. B HanboJiee KpynHbBIX BOPOHKaxX
B 1-1,5 xuiomerpa HIKE TpaKTa BHUJIHBI TCHICPBI, 3a0UTHIC IUIABHUKOM,
IIPUHECEHHBIM BECEHHUMH BojaMHu. [Iimomans HEKOTOPHIX BOPOHOK JOCTHUIAeT
HECKOJIbKO TekTapoB, a TiayomHa 20-30 merpoB. CKIOHBI MX KpYThIE H
0oOpbIBUCTHIE. JIHO OJMHBI MOCTENEHHO MoJHUMaeTcsl K peke UycoBoil. B Tom
K€ HAIPaBJICHUM YMEHBIIAIOTCA pa3Mepsl BOPOHOK. Ilog3emHbI BOJOTOK,
MPOTSKEHHOCTBIO OKOJIO 8 KHJIOMETPOB, BBIXOJUT B JoiHHE peku UycoBoil B
KpYITHOM KapCTOBOM BOPOHKE HEAAJIEKO OT PEKHU.

3anannee bonbmoit 'myxo# pacmonoxkena nonuHa pedkn CeMEHOBKH.
IToBepXHOCTHOE T€UECHHUE B JOJIMHE UMEETCS TOJIBKO B BEPXOBBSX, I'/Ie PA3BUTHI
[IECUaHUKOBO-TJIMHUCTBIE IMOPOJBl. B M3BeCTHAKAaX BEpPXHEro JEBOHA pedKa
nucye3aeT ¢ nopepxHoctd. Huke Mecra HCYE3HOBEHUSI BOJOTOK IOSIBIISIETCA
TOJIBKO BO BpeMs BECEHHHUX MaBOAKOB. HIDKHAA dYacTh MOJMUHBI PEUKH
CemeHOBKH M300MiIyeT BOpOHKaMu. V3 HEOOJIBIIOTO JIOTa, BMAJAIOIIET0 B Hee
OKOJIO YCTbsl, BBITEKACT MAJICHBKUI pydeil, KOTOPBIM BIasaer B peky YycoBylo.
Boma xe ncuesnyBmel peuku CeMEHOBKH BBIXOIWT B BOPOHKE, JaBasi Hayalo
peuke Manoit ['myxoit, Bmamaromedt B peky Uycosyw. H. K. Tuxommpon
OTpeeIni CKOPOCTh moa3eMHoro tedeHus CemeHoBku. OHa paBHA IPUMEPHO
OJIHOMY KMJIOMETPY B CyTKU. Ha CKJIOHE BBIIlle BOPOHKH, U3 KOTOPOH BBITEKAET
Manas I'myxas, pacnosaraeTcst cyxas BOPOHKA, B IIOCJIEIHIOK OTKPBIBAETCA
reuiepa, CIeAyoIas o IPOCTUPAHUIO JEBOHCKUX U3BECTHAKOB.

Peuxa [loHbIm Hcue3aeT B BU3EUCKUX U3BECTHSKAX, MIEPEX0/I B IIOJI3EMHOE
TeueHue. [loa3eMHbIN BOJOTOK €€ M3JIMBAeT CBOM BOJbI B peky YUycoByw u
noy4mi HazBaHue ['myxoro Ilonsima. OH BEIXOIUT B BOPOHKE, PACIIOIOKESHHON
Ha aHe peku UycoBoil BOM3M ee JieBoro Oepera. BopoHka BeipaboTaHa B
KapOOHATHBIX MOpOJaX BEPXHEr0 TOPM30HTA BH3eHckoro spyca. Boga u3 Hee
(OHTaHUpYET M BCIYYHMBAeT MOBEPXHOCTh peku. ['nyOuHa BopoHkH ['nyxoro
IToHbI1a 3HAYUTENbHAS.

I'. 4. XKutomupor B 1940 romy omucan BOPOHKH, CYXOAOJBI U TEMIEPhl B
M3BECTHSKAX Pa3IMYHOrO BO3pacra
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B paifone nocenka Kycre-AnekcaHapoBcKkoro. B n3BecTHsIKax BEpXHEro E€BOHA
ucuesarot peukn Mainast CBaneOHast B HUKHeH yacty, benpka B cpeqHeit yacry,
Kymbin Beire nocesnka BeiHbipok. B u3BecTHsIKaX HMXKHEro kapOoHa MecTaMu
NepexoAsT B OA3EMHOE TeueHue peuka Ormsreim, pydeit Koposuii u npyrue. B
paiione nocenka KbIH HaOIr0AIOTCS MHOTOYHMCIICHHBIE CyXonoibl: OJIbXOBKa,
Cyxoii sor m gapyrme. B CyxoM 5ory pasBUTBl OIPOMHBIE BOPOHKH C
nonepeuHukoM 10 100 merpoB. Bocxonsmue KapcTOBbIE HCTOUHUKU U3
BU3EIHCKHUX M3BECTHIKOB YacTO BHIPAOATHIBAIOT BOPOHKHU, HAPHUMED, HCTOYHUK
Ha Oepery pexu Kbt Hrxe cenenust Knpxxakosa.

B nuTeparype HEOHOKpAaTHO OBIIIO OMMCAHO NCYE3HOBEHUE PEKH Binkast.

B paiione Bcrpewarorcs mnemiepsl: Ilammiickas Ha Oepery Bmkas,
KoiiBunckas, nemieps! B kamue J[pipoBaTtoM, iBaHoBCcKas, ['pederiok u apyrue.
NHurepecHa newepa B kamHe [leuka, Ha pexe UycoBoi, NpoTus koproHa TopuHoO.
Ona umeer (opmy TpyObl, yXOAsIIEH MO MPOCTUPAHMIO JOJIOMHUTOB B IIIyOb
ropel. ITo nHy ee Teuer pyden.

Kapcr okpectHocteit mocenka BumbBel ommcan O. A. Illep6akoB B 1953
roay. KapcroBbie ¢opmbl mpuypodeHbl 371eCh K JCBOHCKUM HW3BECTHSIKAM M
IIpeJCTaBICHbI KAPCTOBBIMU BOPOHKAMH, HCUE3AIOUIIMH PEKAMHU U CYXOJ0JIaMH.

KAPCTOBAS OBJIACTh BUITEPCKO-4YCOBCKOT' O
KPAEBOTI'O ITIOJHATHUSA CO CJIABBIM
IMPOABJIEHUEM KAPCTA

O6mnactp Bumepcko-UycoBckoro kpaeBoro moJHATHsI OTHOCHTCSI K TOPHOM
nojgoce Ypama. OnHa crnaraeTcd JOPEeBHUMH  HIDKHENANICO30UCKUMU U
MIPOTEPO30HCKUMH TOPOAAMH, MMEIOIMMH HapyLICHHOE 3ajJeraHue. XpeOTsl,
BBITAHYTbIE B MEPHIHOHAIBFHOM HAlpaBICHUH, IapajlIeIbHO MPOCTHPAHUIO
MIOPO/I, YepeAYIOTCS C IIUPOKUMHE JOJTHMHAMH, YaCcTO 32007I0YEHHBIMH.

XpeOTh! clararoTcs YCTONUMBBIMU HOPOJAMHU: KBapIUTaMH,
MeTaMop(U3UpaBaHHBIMH  KOHIJIOMEpaTaMH, HM3BEP)KEHHBIMH  MapOJaMH.
VY4acTky, TZA€ Ha TOBEPXHOCTh BBIXOJIAT MEHEE YCTOHYMBEHIE IOPOJIEL,
M3BECTHSKH, CIAHIIBI, — TOHM)KEHBI.

Hambonee KpymHBIMH BO3BBIICHHOCTSAMH Ha CeBEpe SBISAIOTCS Xpeber
TyneiMckuii kameHp W Topa Mmepum ¢ HauOONBIIMMH  aOCONIOTHBIMU
otmetkamu 1377 u 1087 mMeTpoB.
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Oxuee Bumepsl npotsirusaercs xpeder Ksapkymi, ¢ kotoporo 6epyT Hayaio
pexu 3pBa, Monmeic, SiiBa. 3amagHee MepUAMOHANBHOTO OTpe3ka KochBEI
Bo3BbIaercsi ropa OcisiHKa ¢ abconmtoTHOW oTMerkoit 1123 merpa. FOxuee
OoTYeTNIMBO BhIAensercs xpeder bacern. Ha tor ot sToro xpedra Habmtonaercs
o0Iiee NOHWKEHUE penbeda.

B obOnactu Bumepcko-UycoBckoro KpaeBOro MHOAHSATHS 3aKapCTOBaHbBI
KapOOHaTHBIE OTJIIOKEHHS OP/IOBHKA U CHITypa, TIPEJICTaBICHHbBIC N3BECTHSIKAMH,
JOJIOMUTaMU, MPaMOPU30BaHHBIMU U3BECTHAKAMHU.

B at0ii 06nacTy BeIENseTCS [Ba KAPCTOBBIX paiioHa.

14. BepxHeBHIIEPCKMii paiioH KapcTa
KapOOHATHBIX OTJIOKEHMI

OTOT palloH pacmoyiokeH MO BEpXHEMYy TeueHHI0 peku Burepsl. 31ech
3aKapcTOBaHbl KapOOHAaTHBIE TIOPOJBI OpAOBMKAa U cuwiypa. Haubonee
3aKapCTOBaHbl JOJIOMUTBL B6HI/I3I/I KOHTaKTa UX C KPpUCTAJUIMYCCKUMU CJIaHIIaMHU,
a TakXe U3BECTHAKH o Oeperam Bumiepsl. Yarie Bcero BCTpedaroTCsi KAPCTOBBIE
BOPOHKH C momepeyHukoM 20-25 METpOB MpH MIIyOWHE 5—6 METpPOB, peke
—CJICTBIC JOJIMHBI C UCYE3aIOIIUMU PYUYbIMHA U MCUHICPHI.

Bencunckas nemepa pacnosnokeHa Ha pexke MoiiBe, mputoke Bumepsl. B
Hell W3BECTHBI TPU OOJNBIIMX TpoTa U 03epo. Hmxke ycthsa Benca, mo nmpaBomy
6epery Buiniepsl, y ycTbs peuku J{pIpoBaTUXH B JOJIOMUTAX J[BIPOBATOTO KaMHS
MHOT'O paccejvH, MoJIocTed W KaHajoB. KapcroBble (OpMBI OTMEuUEHBI B
OKPECTHOCTSIX IOCENIKa YCTb-Yica, B BEPXOBbSX Buiiepsl Belllie IOCENIKa
VYcTh-JlonranoBka.

15. Teinbuio-KbelpsuHckHii palion kapera
KapOOHATHBIX OTJIOKEHUH

Paiton pacnionoxxen no pexam Treimsuty u Ksipbe, nmpurokam pexu KocbBbl, 1
BBITSHYT B MEPUAMOHAIFHOM HAIIPABICHUH.

3mecs 3akapcTOBaHbl KapOOHAaTHBIE TOPOJIBI  THINBIIBCKONW  CBUTHI,
OTHOCHMOM K BEpXHEMY Op0BUKY. OHHU IpeACTaBICHBI H3BECTHAKAMH C O0raToi
¢ayHoii OECHO3BOHOYHBIX, B HIDKHEH YacTM MECTaMH 3aMENICHHBIX
nojomutaMu. KapcToBsie sSIBIEHUS NPOSBISIOTCS B HUX ClIa00, YTO 00BACHIETCS
c1aboi pacTBOPHMOCTBIO TIOPOA M HAJIWYHEM HAa WX HOBEPXHOCTH PBIXJIIOTO
00JIOMOYHOT'O MaTepHara.
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KapcroBele QopMmbl TpencTaBieHsl BOpOHKamMH. B paiione Hamewaercs
YeTelpe y4yacTKa pa3BuUTHs Kapcra: 1) neBoOepexbe pekd IlokBBI, J1€BOrO
npuToKa pexu ThINblIa B MPUYCTHEBOH YacTH; 2) mpaBoOepexbe peku Thuiai,
IpaBoro NMpuToKa peku KochBBI, B IPUYCTHEBOM YacTH; 3) MpaBoOepexbe peKku
Ksipbu, neBoro mputoka Kocheel, B 1,6 KumoMeTpa OT ycThs; 4) neBoGepexbe
pexku Keippu, Bbimie mnocenka Pactec, B 11,6 kuimomerpa OT ycThs. 37ech
BCTPEYAIOTCS BOPOHKM C morepedyHukoM 15-20 merpoB u miyounoro no 10
METPOB, HO IUIOTHOCTh UX HEBEIHKA.

JIPEBHUI KAPCT

Hapsny c¢ coBpeMeHHBIM KapcTOM B TOJIIAX KapCTYKOUIUMXCS MOpPOA B
Iepmckoii 00s1acTH COXpaHWINCH MPOSBICHUS APEBHEr0 Kapcra. Tepputopus
001acTH MMEEeT CJO0XKHYIO T'eOJIOTHUECKYI0 HCTOpHIO. BbuiM mepuonpl, korzaa
OTJeTIbHBIE YYaCTKHU €€ MpPEACTAaBIUIM CO0O0I0 MOpCKHE OacceiHbl, Ha JHE
KOTOPBIX OTJarajuch KapOOHATHbIE OCaAKH. B NpHOPEkKHBIX METKOBOIHBIX
HacTAax Mopeﬁ, B MCJIKUX 3aJIMBax M JlJaryHax B YCJIIOBHAX KapKOro KjinMarta mujio
oOpazoBaHue Cynb(paTHBIX M TaJIOTeHHBIX (COJISTHBIX) OCaAKOB. Bcenencreue
MOJHATHH 3€MHOM KOpBI MOpsI OTCTYIAJH, a IMOBEPXHOCTh MOPCKHUX OCaJKOB
IIpeBpalagach B Cymry.

KapOoHaTHble, rajoreHHble W Cyinb(paTHbIE OTJIOKCHHUS IIOJIBEPrajiCh
3aKapcTOBbIBaHHMIO. Ha moBepXHOCTH UX 0OpPa3OBBIBAJIMCH Kappbl, BOPOHKH,
TIOHOPBI, KOJIOAUBI, KOTJIOBUHBI, 4 B TOJIIEC MTOPOJ — IMOJOCTH, KaBEPHBI U TaXKE
nemepsl. Bee 5T (hopMBI BIIOCIIEICTBUH 3aMIOJHSIINCH U TIEPEKPBIBATICH Ooliee
MOJIOABIMHU OTJIOKCHUAMU. BCHC}ICTBI/IC BbhILICTIAYUBAHNA TUIICOB, aHTUIPUTOB U
KaMEHHOH COJM, CONPOBOXKIABIIETrOCS OOpyIIEHHEM 3ajeraBIINX HaJ HUMHU
HEKapCTYIOUTUXCS WM MEHee KapCTYIOIMXCS TopoAd, (OPMHPOBAINCH
KapCTOBBIE OpeKYnH.

Crnenpl JpeBHETO KapcTta OOHApYXEHbl B OTIOKEHHSIX JIEBOHCKOTO,
KaMEHHOYTOJIbHOTO, MEPMCKOTO MEpPUOJIOB, ME3030MCKOM 3pbl, a Takke B
OTJIOKCHHUAX TPECTUIHOTO U UCTBEPTUIHOI'O IIEPUOIO0B.

B JAC€BOHCKOM NEPHOJC B KOHIE KMBCTCKOTO BCKA MOAHATHUE JHA MOpPA U
IIpEBpaIEHIE €T0 B CYIIY B Psijie pafOHOB COMPOBOXKIAIOCH 3aKaPCTOBBIBAHUEM
KapOOHATHBIX OTJIO)KEHUH JKMBETCKOI'O sapyca. ITo JIaHHBIM
I1. A. Coppornnkoro, B Ku3esmoBckoM KaMEHHOYTOJIBHOM OacceifHe B
JKHUBECTCKUX
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M3BECTHSIKaX HAOJIOJAIOTCS BNA/IMHBI, 3aIlI0JIHEHHBIE 00JIOMKaMHU W3BECTHSIKA U
NIeCYaHUKaMHU.

B kaMEHHOYroabHOM IIEpUOJE Ha MHOIMX Y4acTKaX [POSIBIIICS
nHTeHcuBHBIN Kapcet. 1o manueiM H. I1. T'epacumona, B JleBmmHO Ha riryOnHe
1194 MeTpa ckBaXXMHAaMU BCKPBITHI U3BECTHIKHU U JOJIOMUTHI BU3EHCKOTO sipyca ¢
KaBepHaMu U mnemepamu MomHocTelo 100-200 MmeTpoB. 3akapcTOBBIBaHHE
MIPOMCXOJWIIO Ha I'PaHUIC HMXKHETO M CPEeJHEero KapOoHAa W YCTaHOBICHO IS
JpYrux paiOHOB 3allaJJHOIO CKJIOHA Ypana. B 3Ty 3moxy ocagku BU3EHCKOIO
MOpsI OBUTH MTOJHATHI BBIIIE YPOBHSI MOPSI M IPEBPAILICHEI B CYIITY.

B Bepxne-Uycosckux I'opoakax n B KpacHokamcke Ha 00JbLION TiyOHHE
3aJIeraloT CHJIbHO 3aKapCTOBAaHHBIE JOJIOMUTHI BepxHero kapOona. Ilonoctu n
Memepsl B HUX 3aMOJHEHBI aHTHAPUTOM. OTa TOJILNA MEpeKphITa MEPMCKUMU
OTJIOKECHUSIMU.

B me3030iickoii 3pe ObUIO HECKOJIBKO MEPHOI0B HHTEHCUBHOTO MPOSIBICHUS
kapcra. Hambosiee MOJOABIMH IO BO3PACTy SIBJISIOTCSI KapCTOBBIE (OPMBI,
oOpaszoBaBlIMECST B TPEeTHYHOM M UYETBEPTUUHOM mepuopax. Cruensl
ME€3030[CKOr0 U TPETUYHOI'O0 KapcTa COXPAaHUIINCh B BUJE KOTJIIOBUH, BOPOHOK,
KapCTOBBIX  J€NPECCUll, 3alOJHEHHbIX ME3030MCKUMU M  TPETUYHBIMU
OTJIO)KCHUSIMH, IIPEACTABICHHBIMU [NIMHAMH, KBapLIEBBIMU [IECKAMH, JKEJIE3HBIMU
PYAaMH U KapCTOBBIMU OpEKYHSIMHU.

B paiionax, rie peku yriayOJstoT CBOM PYyCiia M BCKPBIBAIOT 00Jiee IpEeBHUE
KapCTYIOIIUECS IOPOJIbL, IPOUCXOUT OMOJIOKEHUE APEBHErO KapCTa.

I'maBa cenpmast

NPAKTUYECKOE 3HAUEHUE KAPCTOBBIX
SIBJIEHUM B NIEPMCKON OBJIACTH

Bcnencteue mupokoro pasBuTHs Kapcta B Ilepmckoit obmactu, ¢ HUM
MIPUXOJUTCS CTAJIKUBAThCA TNPH PEIIEHHH psAa MPaKTHYeCKHX BOIPOCcOB. B
HEKOTOPBIX CIIydasx He3HaHHE 3aKOHOMEPHOCTEH pa3BUTHSA KapcTa MPUBOIUT K
HEJOYy4YeTy BpPEAHOTO BIMSHHUS €ro Ha IPOEKTHpYeMBble coopyxkeHus. M3
MHOT000pa3HON poJIn KapcTa B IPAKTUYECKON AEATENFHOCTH YEIOBEKAa MBI
OCBETHM TOJIBKO CIEIYIOIINE OCHOBHBIE BOMNPOCHI: ) MOJIE3HBIE HCKOIIAEMBbIE
KapcTOBBIX (hopM; 2) 3HaUEHHE KapcTa IPpH pa3padoTKe MECTOPOKACHUIH
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MOJIE3HBIX HCKOMAEMBIX, 3aJIEralolluX IO 3aKapCTOBAHHBIMU MOPOAMU;
3) 3HayeHHe KapcTa B THUAPOTEXHUYECKOM  CTPOUTEIBCTBE W IpU
MPOEKTUPOBAHMKM MOCTOBBIX MEPEX0J0B; 4) 0COOEHHOCTH BOJOCHAOXKEHUS B
KapCTOBBIX 00JIACTSAX; 5) pojb KapcTa B JOPOKHOM, MPOMBIILIEHHOM U
IPaKAaHCKOM CTPOUTENHLCTBE M HHXEHEPHO-T€0JIOTMYECKUE YCIIOBHS KAPCTOBBIX
o0OacTe.

ITOJIE3HBIE UCKOITAEMBIE KAPCTOBBIX ®OPM

B kapcToBbIX opMax MOTYT 3aJieraTb pa3jIMYHbIC M0JE3HbIE HCKOTIAeMBbIE.
B Ilepmckoii 061acTH K HUM IIPHYPOYEHBI OTHEYOPHBIE TIIHHBL, JKeJe3Has pyaa,
KBapIIeBbIE NECKHU, TUTHUT U POCCHINHBIE MECTOPOKACHUS.

Haubonsiee 3HaueHNE UMEIOT MHOTOUMCIIEHHBIC TPOMBIIUICHHBIE 3aJI€KH
OTHEYIOPHBIX INIMH U KBapleBbIX neckos. Eme . I'. I'eopru, oqus U3 nepBbIX
MYTEIIECTBEHHUKOB M0 Ypaiy, B 1773 rogy ynmomMuHaeT o NOObIYe TJIMHBI B
okpectHOCTsIX CykcyHckoro 3aBonaa, a H. C.IlomoB B 1804 romy mwmier o
[lenpkoBckux, CyXOJOXKCKMX W APYrHX paspaborkax miuH. OrHeynopHble
riuHbI 10 peke Mprune usyqan H. I'. becconos B 1891-1892 ronax.

MectopoxaeHusi OrHeymopHbeix riuH obcnenoBamu E. JI. ComkuHa u
B. A. Bapcanodnepa. B. A. BapcanodbeBa B 1927 roay omy0smkoBaia paboTy
«Mecropoxxaenust kKaoquHOBbIX TiuH B KyHrypckom, KpacHoydumckom wu
ConmukamckoM ye3nax Ilepmckoit rubepHum». Ilo3xke MecTOPOXKIEHHUS TJIMH
n3ydanu B. A. Anpojos u B. II. Ilerpos.

3Ha4yHNTeNbHAS TPYINa MECTOPOXKACHUN OTHEYHMOPHBIX I'NIMH U KBapILEBBIX
MECKOB HAXOJHUTCSl B TIpeJesiax KapcTOBOH 00JIaCTM BOCTOYHOM OKPanHbI
Pycckoii miaargopmMbl, B OCHOBHOM Ha Y (MMCKOM IIIATO M I'PAHUYAIIUX C HUM
mwromansx. C HUMH TeHETHYECKH CBA3aHBI MHOTOYHCIICHHBIE MECTOPOXKACHHUS,
pa3bpocanHble 10 3amagHoN okpaune IIpemypansckoro mporuba Ha TPaHHUIE C
Youmckum mnmaro. Ha VYdumckom mmaTo TIMHBI M TIECKM BCTPEYaroTCA
MIPEUMYIIECTBEHHO B JPEBHHUX KapCTOBBIX IOHWXECHHAX, BBIPAOOTaHHBIX B
M3BECTHIKAX M JI0JIOMHTaX KyHTYpCKOTO M apTHHCKOTO SIpycOB. 3amajHee, rne
Pa3BUTBHI MEHEe MPOYHbIE, CYJIb(hAaTHbIE OTI0XKEHHS UPEHCKOH CBHUTHI, IPEBHHI
KapCcT TIPEICTaBlIeH MOIIHOM KapcToBoil Opexuneil. Bocrounee VY mmckoro
IUTATO TJIMHBl HAKAIUIMBAINCh B KAapCTOBBIX BOPOHKAX M KOTJIOBHHAX,
00pa30BaBIINXCS 32 CUET BHIMICTAYUBAHHS
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IIPOCJIOEB M JIMH3 TUICA, 3aJeTaBIIUX B IE€CYAHO-TIIMHUCTBIX OTIONKEHUAX
kyHrypa. B.II. IlerpoB B pabore «[ eosoroMuHepasornieckiue McciaeJOBaHMs
YPaJbCKHUX OENbIX TJIMH U HEKOTOPBIE BBIBOJIBI 10 MHHEPAJIOTHU U T€HE3UCY TIIHH
BOOOLIE», onmyOnrKoBaHHOW B 1948 roay, ykasbIBaeT, 4TO TOJIBKO K paioHy cena
Yere-Kumepts Taroreer 30 MectopoxaeHuit. B. A. AnponoB B craTbe
«MecTOpoKA€HUsT ~ OTHEYNOPHBIX TJIMH B MOJOTOBCKOH  00JacTuy,
HaneyataHHoit B 1956 roay, Beigenun  Kumeptcko-Kynrypckyio u
CykcyHcko-KpacHOy(UMCKYIO IpyIIIBI MECTOPOXKICHUH OTHEYIIOPHBIX TJIHH.
Hapsiny ¢ MenKuMu MECTOPOKIAECHHUSIMHU, IIe TIIMHA 3aJieraeT B HEOOIbIINX
KapCTOBBIX BOPOHKaX, HUMEIOTCA U KpYIHBbIE TIJHHAHBIE JIMH3BI THIA
Kamycrunckoro, Cenunckoro, CaceikoBckoro, IlonosnsHckoro u CTpyroBCKoro
Mecropoxaenuil. Ilo nanueiM B. II. IleTpoBa, 3anacsl uX MOTyT

777  XN2 (I3
B s [ 0 s

Puc. 49. Pa3pe3 mecTopoxaeHus INMH y AepeBHu KannHoBoi
(coctaBun A. C. ®enocees).
1 — pacTuTenbHBIN CIIOW; 2 — TIIMHBI Oypble, YETBEPTUUHBIC, 3 — TIIMHBI
TpeTH‘{HBIe, IIBCTHHIC, 4 — TJINHBI CBeTIIO-CepBIe " 66]1])16;5 — TJIMHBI C
KYCKaMH aJIyHUTOBOM MOPOJbI; O — IIMHBI C KOHKPEIMAMH JTUMOHHTA; 7 —
[ECOK; 8 — M3BECTHSIK.

U3MEpSITBCS B pAe CiIydaeB MWIUITHOHAMH TOHH. [IpumepoM MemKux
MecTopoxkaeHuil  sBisitorcss  KieHoBckoe u y  aepeBHu  KanumHOBOWH,
pacnonoxxeHHo B 5-7 kunomerpax tokHee CykcyHa. B mociennem
MECTOPOXKICHUU O€Jble TIIMHBI 3aJICTAl0T B KAPCTOBBIX BOPOHKAX COBMECTHO C
LUBETHBIMH TIWHaMU u meckamu. OHO ObIO pasBegano B 1930 romy, dto
no3Bosiio A. C. @enroceeBy nokaszarh ycJIoBus 3ajeranus riH (puc. 49).

153



WntepecHo IlenpkoBckoe mMecTopoxaeHue. OTHEYNOpHbIE INIMHBI M JIUTHUTEL,
COCTOSIIIME M3 OOYIJIGHHOH JIpeBECHHBI, a TaKXKe IOJACTWIAIOMINE UX
MEJKO3E€pPHUCTBIE TIECKH, IPUYPOUCHBI K PHIXJIBIM OTJIOKEHHSIM, BBINOJIHAIOIINM
KpYIHBIE KapCTOBBIE BIIAINHBI B THIIcax. Pa3paboTka rivH uMeeT BUJ KPYITHOTO
paspe3a mamuHOI0 MeTpoB 200 mpu mmpure 70—100 merpos. JlaHHBIE 00 HMX
cocraBe npuBeneHsl B pabore B. II. IlerpoBa. Bo3pact rnun E. 3akiamuckas
ompenenuiaa Kak TPeTUYHBIA. B psne MecT TpeTHuHble IJIMHBI MOJCTHUIIAIOTCA
Me3030MCKUMU NTeCKaMH U TTTHHAMHU.

Bropas 3HaunMTenbHas rpynna MECTOPOXAEHHH HaXOAUTCA B Mpeaenax
KapcToBOW 00acTy BHEIIHEH 30HBI CKIaq4aToro Ypaia. OTHEeYHOpHBIE TIHMHBI,
KBapIEBbIE TIECKM, a TaKKe XKEJEe3HbIe PYAbl NMPUYPOUYEHBI K ME3030HCKUM U
KallHO30MCKUM OTJIOXKCHUSAM, 3aT0JIHAIOIINM KapCTOBbIE 51
KapCTOBO-3PO3HOHHBIC BIAJAMHBI B KapOOHATHBIX, COOPAaHHBIX B CKIAIKU U
MECTaMH CHJIBHO HAapyLIeHHBIX Mopojax maneo3os. IIpuBenem omnucaHue
HEKOTOPBIX MECTOPOXKIACHUM.

KBbIHOBCKOE MECTOpOXJIEHHE MPEICTaBIsET COOOI KPYIHBIE KapCTOBBIE
BIIAJMHBI, BBIIOJIHEHHBIC >KEJIE3UCTHIMU TNIMHAMHU M KBaplEBBIMHM IECKaMHU C
MOIIHOCTBIO 710 10 MeTpoB. Cpeau HUX OTMeUaroTcs THe3/1a 0esloi OrHeyopHOH
TJIUHBL.

KypasnuHckoe MecTopokaeHue, o JaHHeIM B. A. O6pydeBa, npuypodeHo
K CBOJOBOM YacTH IOJOTOH CKIAIKH, CIOXKECHHOM M3BECTHSAKAMH TYpHEHCKOIro
sipyca, MOKPBITBIMU Ha €€ KpPbUIbSIX YEPHOM YIJIUCTOM IVIMHOM C NUPUTOM M
MeCUaHUKaMM YTJICHOCHON Tommu. Ha BO3BBIICHHOM y4YacTKe MECYaHUKH
CMBITBl, @ M3BECTHSKM CHJIBHO 3aKapCTOBAaHBL. B pesymbraTe paspylieHus
MMUPUTOHOCHOM TIHHBI oOpa3zoBasics Oypelii skene3Hsk. CepHas KHCIOTa,
MOJyYHMBINASCS TPU OKUCIEHHM THMPHUTA, NEHCTBYS Ha TIMHUCTBIC MPOIYKTHI
BBIBETPHBAHHUS U3BECTHAKA, 00YCIOBMIIA 00pa30BaHUE ATYHUTA WIIH KBACIIOBOTO
KaMHS. MecTopokaeHHe MpPEACTaBIsieT HENpaBWIbHBIE KapMaHBL, MEIIKH,
KOJIOALBI B HM3BECTHSAKAX, 3aIlOIHEHHBIE KAOJIHMHOM, OOKCUTOM M aJyHUTOM.
BBuy HempaBWIBHOCTH 3ajleTaHUsl U OTPAaHHYEHHOCTH 3allacoB, OHO HMMeEET
CPaBHUTEIHHO HEOOJIBIIOE TPOMBIIIICHHOE 3HAYCHHUE.

BcecBaTckoe MeECTOPOXKAEHHE OTHEYNMOPHBIX TINIMH PaclOJIOKEHO Ha
Bojopasfene pek Bmxas um Koiel. OHO pa3pabaThIBalioch € CEpeAUHBI
nponuioro croierus. JloObrga mocturama 500 TOHH TJIMHBI  €KETOJHO.
OrHeynopHBIe TIMHBI IPUYPOUEHBI K IT0JI0CE BBIXOOB MTOPOJ] CPEIHETO CBOHA.
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Ha Teppuropun KuzenoBckoro kaMeHHOYrobHOTO OacceliHa 0OHapPYKEeHEI
Me30301CKHe U TPETUUHbIE OTHEYNOPHBIE INIMHBI, 3aJleralolliye BO BIaJAWHAX Ha
BoJOpasfenax. I'pynma MeCTOPOXKACHMH PpacIOJIOKEHAa CEBEpO-3alajHee
AnexkcaHApPOBCKA. Psan MeCTOpOXXIeHHMH NPUYpOdYeH K KOHTaKTy BU3EHCKUX
U3BECTHIKOB U MECYaHUKOBO-TJIMHUCTBIX MTOPOJ] YIJICHOCHOM TOJIIIH, HAIIpUMeED,
Hsposcko-Kuzenosckoe.

Ha BoctouHno# okpanHe CONMKaMCKOH AempeccH U3BECTHA TOJBKO OJHA
3Ha4YMTENbHAs FPYIIa MECTOPOXKICHUH OTHEYIIOPHBIX INTUH — Y cTh-Urymckas. B
1914 rony ux ocmotpena B. A. BapcanodbeBa, koTopasi Ha OCHOBaHHHM HAXOJKH
JBYX 0Opa3loB APEBECHHBI OIPEAEIMIAa BO3PAaCT IJIMH KaK TPETUYHBIH. Psn
HccliefioBaTeNel yka3bIBaeT Ha HaJIM4ue B 3TOM paifOHE HE TOJIBKO TPETUUHBIX,
HO ¥ KOHTUHCHTAIBHBIX ME3030MCKHX OTIOKEHUH. IIuHBI 3ajmeraror B
KapCTOBBIX BOPOHKaxX M KOPBITOOOpa3HBIX BHaJuHax, AnuHOI 10 1000-1200
MeTpoB 1pH mupune 200-250 MeTpoB, B OTIOKEHUSIX KYHT'YPCKOTO sipyca.

OrHeymopHble TIMHBI M KBapleBble IMECKM B IMPOIIJIOM CTOJNETHH
10JIb30BAIIUCh UIMPOKOM U3BECTHOCTBIO HA Ypasle U B Apyrux pailoHax Poccuu.
OHM ObUIM CHIPEM METAJUTYPIHMYECKON NPOMBIIUICHHOCTH, a JIy4IlIMe copTa
[JIMH HCIOJIB30BAINCH JJIsi HM3roTOBJIeHHS (apdopoBbIX M KepaMH4eCKUX
U3JIEIUMH.

C kapcTOBBIMH  BNAJMHAMHU  CBSI3aHBI  TaKXKe  JKENE3Hble  PYHABL
MHOTroYHCIEHHbIE MEJKUE MECTOPOXKICHUSI Oyporo »ejie3HsKa MMEIOTCS Ha
YuMcKOM mIaTo M ydacTKaX, NMPUJIETAIOIIMX K HEMY C BOCTOKAa M 3amaja.
TakoBsl MecTOpOXXJeHHA B BepXxoBbsix pek CykcyHku u Kumeprtku, 3amagHee
nepeBHH MocToBOMH, okoso aepeBeHb Jlukoe o3epo, KamyctuHoil m apyrue.
HexoTtopsie u3 HUX pa3padbaTeIBaINCh B IPOILIOM cToneTur. K kapcroBomy THity
A. H.VIBaHOB OTHEC MeCTOpPOXJIEHUSI OypbIX IKENE3HSKOB, Ppa3BUTHIC TI0
KOHTAKTy II€CYaHHKOB YTJICHOCHOH TONIIM C W3BECTHSIKAMHM BH3EHCKOTO H
TypHEHCKOro spycoB. MecTOpOoXIeHHs 3TOr0 THUMa pa3pabaTHIBAINCh HA peKe
YanbBe, B BepxoBbax pexu Kocnarma u B psizie Ipyrux mect. B HacTosmiee Bpems
OHHM HE MPEACTABIIIOT HHTEpeCa, TaK Kak He UMEIOT MPOMBIIIJICHHOTO 3HAYEeHUSI.

B KkapcTOBBIX BOPOHKaX MOXKET HAaONIOJAThCS TOBBIIICHHAS KOHIIEHTPALUSI
aJIMa30B B POCCHIITHBIX MECTOPOXKICHHUSAX.
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KapCTyIOHII/IeCH Mopoabl — HU3BECTHAKU, THUICBI, AHTUAPUTBI — CaMH
SABJIAKOTCA TOJIC3HBIMU HCKOIIA€MbIMHU, NPUYEM CHJIIbHAsA 3aKapCTOBAHHOCTH
CHHMIKACT UX KAa4CCTBO.

3HAYEHUE KAPCTA IIPU PA3PABOTKE MECTOPOX/JIEHUI
IMOJIE3HBIX NCKOITAEMBIX

Hanmuume KapcTOBBIX IyCTOT B KapCTYIOUIMXCS MHOPOJaX MOXET OBITh
NIPUYMHOI aBapuii U MOJIOMOK OYpOBOr0 MHCTPYMEHTA IPU OypeHUH.

Kapcr  BbI3bIBaeT  OoJbIIMe — 3aTpyJHEHUs TP OKCIUTyaTaluH
MECTOPOXKJICHUI MOJE3HBIX MCKOMAEMBIX, 3aJIETAIOUINX MOJ 3aKapCTOBAHHBIMU
nopogamu. IllaxTel ¥ Apyrue TOpHBIE BBIPAOOTKM BCKPBIBAIOT KapCTOBBIE
MOJIOCTH, 4Yepe3 KOTOpble IMOCTYMAT KapcToBble BOJbl. OOMIBHBIA MPUTOK
KapCTOBBIX BOJA B TOpHBIE BBIpAaOOTKM TpeOyeT MNPUMEHEHHs MOIIHBIX
BOJOOTIMBHBIX CPEICTB, a B HEKOTOPBIX CIy4asX MOXeET BBI3BaTh UX
3aTOIJICHHUE.

IIpumMepoM  MOryT CIyXHUTh HeKkoTopele ImaxTel KwuzemoBckoro
KaMEHHOYToJbHOro 0Oacceiina, 75 %  TeppUTOpUl  KOTOPOTO  CIOXKEHO
«KapCTYIOIIMMHUCS U3BeCTHsIKaMu U aonomutamu. [lo manneim C. B. Unbuna u
M. C. Kenbmanckoro, maxta Ne 1-Kanurtanbhas, 3amoxkeHHas B 1926 rony,
BCKpBLITa KapCTOBBIC KaBEpHBI, MIOJIOCTH U Meuiepsl ¢ Bomoil. IIputok Boxsl B
maxty gocturan 300 kybGomerpoB B wac. Jyig 3amosiHEHUs TPOMIESHHBIX
nosiocte 1o rryounsr 100 MmeTpoB ObLTO U3pACX0A0BaHO OKOJIO 40 ThICSY OoueK
IIIUHBL U 56 ThIcay Oouek meMeHTa. [Ipoxoska cTBosa maxTsl riayouHoi B 300
METPOB ITPOU3BOIMIIACE B TeUeHHE 3 JeT U cTomia 6osnee 10 MUIITHOHOB pyOIIeit.

KuzenoBckue maxTel BISIOTCS OJHUMU U3 caMbIxX BOoJ000MIbHEIX B CCCP.
Kaxk yxassiBaeT U. A. IleuepkuH, B maxTel KuzenoBckoro 6acceliHa mocTymnaeT B
TedyeHue oHoro yaca B cpegaeM 10500 kyOndeckux MeTpoB Bosl. Hanbombimmit
MPUTOK TPEIMHHO-KapCTOBBIX BoA B miaxty Ne 6-Kanwuramsnas B 1953 rony
cocTaBisi 2742 xybudeckux MeTpa B 9ac. [IppumMepHO TpeThs 4acTh IIaXT UMEET
npuToK Boxbl Gonee 200 KyOM4Yecknx METpoB B 4ac. MaKCHUMaJbHBIN MPUTOK
KapCTOBBIX BOJ B IIaXThl HAOJIOAAETCS BECHOM M OCEHBIO, KOTIa IOHOPHI,
BOPOHKH ¥ TPEIIMHBI TOTJIONMIAOT OOJNBIINE KOJMYECTBA TAJBIX CHETOBBIX H
aTMoc(epHBIX 0CaIKOB.

Bormpocksl, cBsizanHbIe ¢ pa3padboTkoit KuzenoBckoro
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MECTOPOXKJICHUSI KAMEHHOTO YIJISl B YCJOBHUSIX 3aKapCTOBAHHBIX M3BECTHSKOB,
PEKUM KapCTOBBIX BOA M JpPYrHMe BOIPOCHI, CBSI3aHHBIE C KapCTOM, ObUIM
IPeAMETOM psiia JIOKJIaJ0B Ha KapcToBoW KoH(epeHuuu B ropoxe Kuzene B
nexadpe 1932 rona, Ha [lepmckoii kapcToBoii KoHdepeHmu B siHBape 1947 rona
U Ha COBEIIAHWH I10 U3yUYEHUIO KapcTa, npoxoxusiieM 30 sHBaps — 3 deBpas
1956 rona B Mockse.

3HAYEHME KAPCTA B THIPOTEXHUYECKOM
CTPOUTEJILCTBE U NPU NPOEKTUPOBAHUYM MOCTOBBIX
NEPEXOJIOB

Hanmume kapCTOBBIX MOJIOCTEH M TPEIUH B OPOJaX, clararomux oepera u
JIOXKE PEKH, OCJIOXKHSACT COOPYXKEHUE IUIOTHUH, BOJOXPAHMIMI, MOCTOBBIX
nepexo/ioB Ha pekax. HemoyueTr kapcra mpu uX MPOEKTUPOBAHUUA MOXKET OBITh
MIPUYIMHOM yTeueK BOJBI U3 BOJOXPAHWINIL, HeYAay IPU CTPOUTEIHCTBE INIOTHH
1 MOCTOB.

[Mpusenem npumepsl no IlepMckoii obnacTi. B mocieBoeHHYIO MATHICTKY
OblIa CIPOEKTUPOBaHA IUIOTHHA JUIsl THAPOCTAHIIMK Ha peke Mpenu, B paiioHe
cena HeBonuHo, ¢ noamnopom nopsinka 9 MeTpoB. Mecto 1uist Hee ObUIO BEIOpaHO
TaMm, Il paHblle HaXOJWNach BOJSHAs MENbHHUIIA C IMOJAIOPOM B 2 MeTpa.
Pa3Benounble pabOTHI TP COCTABICHUH NMPOEKTa OBUIN TPOBEACHBI, B OCHOBHOM,
JI0 pa3pyLICHHBIX KOPEHHBIX MOopo. IIpu cTpouTensCTBE MIIOTHHBI B KOTJIOBAHE
HE yJaJoch MOHM3UTh YPOBEHb BOJBI HM Ha OJWH CAaHTHUMETpP, TaK KaK BOJA
MOCTyMaia U3 KapCTOBBIX MycTOT. CTPOUTENHCTBO OBIIO 3a0pOIICHO.

3HauuTeNbHASI 3aKapCTOBAaHHOCTh B paloHe peku Bamkyp sBuiach
MIPEMATCTBUEM JUISI CTPOMTENIBCTBA 3/1€Ch TMAPOCTAHINK. VIMerca pan Heynad
IIPU COOPYXKEHHH KOJXO3HBIX BOJOEMOB Ha peykax H B JIOTaX B
Kynrypcko-HMpenckom kapctoBoM paifoHe. Ilocie coopykeHHs IUIOTHH
BOJIOXPAHMIIMIIIA He OBUIM HAITOJHEHBI BOJIOH, TaK KaK OHA YXOAMJIa B KAPCTOBBIE
KaHaJbl 1 BOPOHKH.

HccnenoBanus 1o cpeaHeMy TeUeHUIO peku UycoBoH, MPOBOJAUBIIMECSA B
CBA3M C THAPOTEXHUYECKUM CTPOHUTENHCTBOM, BBIIBIIIM KPYIIHBIE TIOJIOCTH B
CHJIBHO 3aKapCTOBAaHHBIX MOpoJax Ha riyOmHax Ooinee 140 meTpoB HIKe AHA
JIOJIVHEI.

Kapcr momkeH W3ydarhCcsi IPU NMPOEKTUPOBAHWH MOCTOBBIX HMEPEXOI0B B
KapcTOBBIX 0bmacTsax. IlpuBegem nmpumeps
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13 MPAaKTUKUA CTPOUTENHCTBA MOCTOB Ha 3aKapCTOBAHHBIX MOPOJAAX yUepe3 PeKH
CeuBy u Uycosyto.

B 1897 rony uepes pexy CounBy Ob11 HOCTpOeH MOcT. ChLIBa B paiioHe MOCTa
umeet noiimy. Ilox oTnoxkeHUsIMM NOHMBI Ha riryOuHe 22-25 METpOB W IOX
PYCIOBBIMHU OTJIOKEHHUSIMU Ha ITyOuHe 11-12 MeTpoB OT MOBEPXHOCTH 3aJI€TaloT
TUIICBl M AQHTUAPUTHI UPEHCKOH CBUTHI KyHTypcKoro sipyca. B Tomme rumca
cojepkarcss HeOOJbIIME JIMH3BI M IPOCIOU CEPOro Mepreiisi, MecTaMu
paspylleHHbIe A0 APECBHL. ['HIIC TpEeUIMHOBATHIM, MecTaMu KaBepHO3HBIN. Ilox
runcaMu Ha riryOumHe 43-53 METpOB OT IOBEPXHOCTH 3ajeraeT IUIOTHBINA
roiy0oBaTo-cepblii  aHrHApUT. Bckope Tmocne mocTpoiiku Mocra Obuia
oOHapykeHa HepaBHOMEpHas TIpocajka Oblka B HH30BYIO CTOPOHY C
00pa3oBaHUEM TPEIIUH MEX/Ty OCHOBHBIM TEJIOM OBbIKa U JIEIOPE30M U B HOCOBOU
yactu nenopesa. Habmopenus ¢ 1931 mo 1947 ronsl mokazanu yBeJlUUeHHE
HaKJIOHA ObIKa B HU30BYIO CTOPOHY € 38 110 55 MUHYT, IpU4eM MINPUHA TPELINHBI
YBEIUYMIACH ¢ 65 10 97 MuutnMeTpoB. HakitoH ObIka CKa3ajcs Ha MOJI0XKCHUH B
IUTaHe MIPOJIETHBIX CTPOEHUH, KOTOPBIE CMECTUINCH OT HOPMAJIBHOTO MOJIOXKEHUS
B HU30BYIO CTOPOHY Ha yroji B 12 MHUHYT.
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Puc. 50. I'eonoruyeckuii pazpe3 pycia u npaBoro oepera peku ChUIBBI.

1 — CKBaXXUHBI B IJ1aHE, 2 — IJIMHBI ¥ CYTJIMHKH, 3 — MMeCOK U TaJCUHUK C TIPOCIIOAMU TIIMHUCTOTO
Martepuana; 4 — paspylleHHble KOPEHHBIE IIOPOJbI; 5 — Mepreib; 6 — NecYaHuk; 7 — KapcToBas
II0JIOCTh, HE3aIOJHCHHAA MW 3alOJIHCHHAas BOZ[Oﬁ; 8 — KapcToBasd IOJOCTh, 3allOJIHCHHAs
0010MOYHBIM MaTepuanoM; 9 — rurc; 10 — aHTUAPHUT.

Jnst yCTaHOBJIEHUSI IPUYHH, BHI3BIBAIOIINX HAKJIOH ObIKa, ObUIa poOypeHa
ckBaxuHa. Ha rimyOune 24,7 metpa 1oJ| pa3pyleHHBIMH KOPEHHBIMH ITOPOJaMHU
B BepXHEH yacTH rurca Obla BCKPBITA MOJIOCTh C BEPTUKAIBHBIM ITOTIEPEYHUKOM
0,8 merpa. Ilpu Oypenun OypoBOW CHapsi BHE3AIlHO TNPOBAIWICH, W W3
CKBAYXHHBI CTaJIa U3JIMBAThCS HATIOPHAs BOJA C WIOM. OTH JaHHbIE OKA3bIBAIOT,
YTO KapCTOBbIE ITyCTOTHI AAXKE C BEPTUKANBHBIM MonepeyHukoM 0,8 meTpa,
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HaXOJISIIHECs Ha TITyOHHE OKOJIO 25 METPOB, MOT'YT BBI3BATh POCAIKH U HAKIIOH
ycTOeB MocTa ¢ oOpa3oBaHMeM TpemuH. Ha npyrom yuactke mpu coopyKeHHH
MocTa 4yepe3 peky CbuiBy ObUIO TpoOypeHo 27 CKBaXKHH, U3 KOTOPBIX 18 mouumn
TOJIBKO JIO THIICA.

I'eonornyeckuii paspe3 B 0OLIMX YepTax BBITJLIIUT CIEAYIOIIMM 00pa3om
(puc. 50):

1. Cyrnunku co cpenHeil MomHOocThio 4—8 MerpoB. Ham kapcToBBIME
MIOHMKEHUSAMH B THIICAX MOIIHOCTh UX yBEeJIUUUBaeTcs A0 13 MeTposB.

2. Ilecku, nepexoasiue HUXKE B TPaBUH U TajibKy C MECKOM, MOIIHOCTBIO
4-9 metpos. [1ox pexoit BciencTBrEe pa3MbIBa MOIIIHOCTh MX YMEHBIIAETCS 10 4 1
naxe 1 metpa. Ilecku BOMOHOCHBI.

3. TIpomyKThl pa3pyleHUs] KOPEHHBIX TOPOJ], NPEICTABICHHbIE HA JEBOM
Oepery TiIMHaMu ¢ 00JIOMKaMH | IIeOHEM KOpPEHHBIX mopo. [lox pycioM u Ha
IpaBoM Oepery Noj TINIMHAaMM IOSBIAETCS ApecBa pa3pyLIEHHOTO Mepreis U
pexe ImecyaHuKa.

4. T'umnc B BepXHeH 4aCTH TPEIMHOBATHIHN C IPOCIOSIMU U IMH3aMU MEpreis.
IToBepxHocTh ero HepoBHas. CkBaxkuHamu Ne Ne 12 u 13 rumnc BckpsIT Ha 20-30
METpOB.

5. Anruapurt mnotHeii. CkBakuHaMu Ne Ne 12 1 13 oH BCKPBIT 710 8 METPOB.

Kak Ha moBepXHOCTH, Tak M B TOJIIE THICAa OOHAPYKEHBI KapCTOBBIE
IIOJIOCTH pa3HBIX pa3MepoB. Han HEKOTOPHIMM HMOJOCTSIMU PBIXJIbIE OTIOXKEHUS
IIPOCEITH B BUI€ BOPOHKH, HE BRIPAXKECHHOM Ha nmoBepxHocTH. CkBakuHaMu Ne Ne
11, 12, 16, 17, mpoOypeHHBIMH B pycl€ PEKH, BCKPBITHI TOJOCTH Kak
3aM0JTHEHHbIE O0JIOMOYHBIM MaTE€pUAIOM U BOJIOH, TaKk M HE3aloJHEHHbIE. B
ckBaknHe Ne 12 mosocTe BeTpedeHa B Turice Ha riyoune 13,35-14,05 metpa.
BypoBoii cHapsin BHe3anmHO mpoBaimics Ha 0,7 MeTpa M M3 CKBaKHHBI cTana
M3TMBATHCS BOJA KPAaCHOBATOI'O IIBETA, YPOBEHb KOTOPOH IMOAHSIICA BBIIIE ype3a
BO/IBI B peke Ha 1,2 metpa. B ckBaxknne Ne 11 Ha rmy6une 13,95-14,65 metpa u B
ckBaxuHe Ne 17 Ha rimy6une 13,4-14,0 MeTpa BCKPBITHI MOJIOCTH, 3aMIOJTHEHHBIE
npecBoii. B ckBaxxune Ne 17 Ha rioy6une 15,9— 16,5 metpa u 20,5-21,5 merpa
YCTAQHOBJICHBI TIOJIOCTH C BEPTHUKANbHBIMH momepeuHukamu 0,6 m 1 metp,
3aroJHeHHbIE TIIMHUCTOH ApecBoi. Ha mpaBom Gepery ckBakuHamu Ne Ne 8, 9,
10 B BepxHe# yacTu THIICa BBISBICHA MOJIOCTh Ha Tiyoune 19,30-25,40 metpa ¢
BEPTUKAJIBHBIM IIOTIEPEYHUKOM — 6,1 MeTpa.
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Ona 3amonHeHa BOJOHACBHIIIEHHBIM IECKOM, CYINEChI0 C I'paBUEM M TaJbKOIl,
mpudeM B ckBaxkuHe Ne 8 MOITHOCTB UX cocTasisieT Beero 0,2 MeTpa.

3HauyHTeNbHAS MOJIOCTh C BEPTUKANBHBIMU Nonepednukamu 1,4—-1,9 metpa,
YaCTUYHO 3alOJIHEHHAS TJIMHOM, ycTaHoBIeHa ckBakuHaMu Ne Ne 1, 2, 14, 15 na
npaBoM Oepery Ha riyouHe 23,2-25,8 merpa. [lpu OypeHun oHa morjorana
Boay. CyrIMHKM M ClIOM rajeyHuka ¢ II€CKOM HaJ IYCTOTOH HpOCEmH.
[IpaBoOepexbe pekn 3aKapcTOBaHO CHUIIBHEE.

B mnecuaHo-rpaBHIHO-TaIEeUHUKOBBIX OTJIOXKEHHAX peKd ChbUIBBI MMEETCs
BOJIOHOCHBII TOPH30HT, TIIyOHHA 3aJIeTaHusl KOTOPOT'O 3aBUCHUT OT YPOBHS BOJIbI B
peke. 'myOke ero B ruIcax W aHTMAPHUTAX JBYMSI CKBRXMHAMHU BCKDPBITHI
KapcTOBbIE BOABI, ABMXKYIIHMECS 10 TPEIIMHAM M KaHalaM M He oOpasyromme
€IMHOTO BOJOHOCHOI'O TOPH30HTAa. BeposTHO, OHM MMEIOT CBA3b C PEUYHBIMU
BOJIaMH, YTO HOATBEP)KIACTC HATMUYMEM B KAPCTOBBIX MOJOCTSIX PEYHBIX Tajiek.
KapcToBble BOIBI NMUTAIOTCS TakkKe aTMOC(EPHBIMH OCaJKaMH M TaJbIMU
CHETOBBIMH BOJIaMH, NOCTYIAIOIUMH 4Yepe3 KapCTOBHIE BOPOHKHM Ha IPaBOM
Ooepery CpuBbl. BecHoli M OCeHpl0 OHM 00nafalOT Ooyee BBICOKOM
pacTBopsifolIel CHOCOOHOCTHIO M0 OTHOIIECHHIO K THIICAaM M aHTUAPHUTAM, TaK KakK
Ppa30aBIAIOTCS NIPECHBIMU ATMOC(EPHBIMH U TAJIBIMU CHETOBBIMHU BOJIAMH.

Moct naxonutcs B 30He 3aroruieHus: Kamckoii 'DC. [TogbeM ypoBHS BOBI
B peKe MpuBeIeT K Oojiee MEUICHHOMY Pa3BUTHIO KapcTa MOJ PYCJIOM PEKH.
Bcnenctsue npuToka KapcTOBBIX BOA ¢ Bojpopasziena pek CouiBbl U UycoBoi, a
TaKke n3 0oJiee BHICOKMX YYacTKOB pycia, MOJAPYCIOBBIH KapCT MOJHOCTBIO HE
npekpaturcs. OH OyieT MposBIATbCS B (OpME MOCTOSIHHOIO M MEJISHHOTO
pPacTBOPEHUS THIICOB.

Harpyska MmocTa MO>KeT BBI3BaTh IIPOCAJIKY U HEPABHOMEPHBIH HAKIJIOH OIOP
MOCTa HaJ KapCTOBBIMH MOJOCTSAMH. B Takux cioydasx HpUMEHSIOTCS
HMH)XKEHEpHBIE MeEpHI, HalpaBICHHBIC Ha 3allOJIHEHHE KapCTOBBIX IIYyCTOT B
OCHOBAaHMH OIOP MOCTA BOJOHEIIPOHHUIIAEMBIM MaTEPHAIOM.

TpeTpuM moOKa3aTeNbHBIM PUMEPOM SIBIISICTCS MOCT 4epe3 peky Uycoyro.
I'eonoruueckuii mpodpuiib MO MOCTOBOMY TEpEXOy MpPUBEJEH Ha pucyHke 34.
ITox ycTosiMH HPOEKTUPYEMOTO MOCTa OBIIO MPOOYPEHO HECKONBKO CKBAXKHH,
IIpUYeM HEKOTOphIe M3 HHUX BCKPBUIM NOTpeOeHHBIE KapCTOBBIE BOPOHKHU H
nosioctr. HanbospImas 3akapcToBaHHOCTL HAOII01a1ach
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B paiioHe mpaBoro Oepera. 3aech, B rumcax Ha riryouHe 20—27 MeTpoOB OT
MOBEPXHOCTH, YCTAHOBJICHBI IMYCTOTBI C MAaKCHMAaIbHBIM BEPTHKATbHBIM
MOTMIEPEYHUKOM 6—7 MeTpoB. JIJIsl MpeOTBpAIleHHs IPOCAI0K U ITPOBAJIOB OMOP
MOCTa B KQPCTOBBIE MOJOCTH MPOU3BOJUINCH HHKEHEPHBIE MEPBI YKPEIUICHHS U
3anojiHeHus nonocteit. B Hux mox maBienuem 10 atmocdep ObLT 3akayan
pacTBOpP TAMIIOHAXHOW CMECH, COCTOSIIMN W3 CYIJIIMHKOB M I[EMEHTa B
nporopimu 1: 1. Tlo manueiM umkeHepa A. I'. 3uHOBbEBa, MO OAHY OMOPY
npemnoiaranock 3akadatb 3000 kyOmdyeckux MeTpoB, a moj apyryro — 6000
KyOHUeCKHX METPOB cMecH. [IpOeKT ObLIT COCTABIICH C 3HAYUTEIBHBIM 3aM1acoM U
pacyeToM Ha BBIHOC YaCTH CMECH KapCTOBOM BO0M. DaKTHYECKOE MOTJIOIEHHE
COCTaBUJIO OKOJIO OJIHOM TPETH MPOEKTHOM.

PaccMoTpeHHBIE IpUMEpPBI YKAa3bIBAKOT HA TO, YTO B KAPCTOBBIX PalloHaX IIPH
MPOCKTHPOBAHUU MOCTOB HEOOXOMUMO oOOpamarh 0co00oe BHHMAaHHE Ha
HOI[3eMHLII>II KapCT U €TI0 pa3BUTHUEC.

OCOBEHHOCTH BOJOCHABXEHUA B KAPCTOBBIX
OBJIACTSAX

KapcroBele oOnacTH ¥ palOHBI XapaKTEpPH3YIOTCS CBOEOOPa3HBIMHU
YCJIOBUSIMU BOJOCHAOKeHHUsl. ATMOC(EpHbIE 0CaJKH, Tajble CHErOBbIE BOJBI U
YaCTUYHO PEYHbIE BOJBI MOTJIOUIAIOTCSA TPEUMHAMHU, TOKOPAMHU, BOPOHKAMH H
OTBOAATCSA BINIyOb KapcTymommxcsi mopoXd. KapcroBsle paioHBI OexHBI
MIOBEPXHOCTHBIMH  BoJaMH. B kapcryrommxcs mnopojax —(M3BECTHSKax,
JOJIOMHUTAX, THIICAX W aHTHAPHUTAX) BOJA ABMXKETCA MO TPEIIMHAM, KapCTOBBIM
KaHamau, KaBepHaM, HOJIOCTSIM. Taxkue BOJIBI Ha3BIBAIOTCS
TPELMHHO-KAPCTOBBIMU. Y CJIOBUS ABIKCHHUS U XMMUYECKUHA COCTaB MX 3aBUCST
or MHOruX (akTopoB. OCHOBHBIMU SIBJISIOTCS. MOIIHOCTH M COCTaB
KapCTYIOIIMXCA MOPOJ, YCIOBHA HX 3aJieTaHHs, CTENEHb HAPYIIEHHOCTH H
TPEIMHOBATOCTH, PACWIEHEHHOCTh TOJIIM IOPOJ  PEKaMH, CTEIeHb
3aKapCTOBAaHHOCTH.

Kapcryrommuecst mopoJsl OTHOCHTENBHO JIETKO PACTBOPSIOTCS B BOJE,
II03TOMY OHH OIIPEAEIIAI0T XUMUUYECKUH COCTAaB JBUXKYILEICS B HUX BOAbL. YacTb
MTOPOJIBI TIepeXoauT B pacTBOp. CyMMa paCTBOPEHHBIX B BOJIE COJIEH HAa3BIBACTCS
MUuHepayn3auei Boasl. Eciu oHa 6ojee ogHOro TpaMMa B OHOM JINTPE BOJEI,
TO BOJA CUUTAETCS MHHEPAIM30BAHHOM.
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HUssectrsiku (CaCO3) u moxomuts (CaCO3.MgCO3), MeHee pacTBOPUMEI B
BOJIE 110 CPAaBHEHHUIO C CyJIb(aTHeIMH Nopoaamu. OHU NEpEexXOAiT B pacTBOp B
BHU/IE KaJIbIINEBOT'0, MATHUEBOTO U THJIPOKapOOHATHOTO HOHOB. KapcToBbIe BOJIBI
B U3BECTHSKAaxX OOBIYHO MMEIOT MHMHEpalu3aluio MeHee | rpamma coineid B 1
JUTPE W OTHOCATCS K THIpOKapOOHAaTHO-KanbLueBbIM. OHM conepkar Oojee
25 % ruapokapOOHATHOTO HOHA.

I'mncel M aHrUAPUTHL OYEHb XOPOLIO PacTBOPSIOTCS B Boje. YacTh rurmca
(CaS04.2H,0) nepexoauT B pacTBOP B BUJIE KAJBIIUEBOTO U CYJIb(PATHOIO HOHOB.
Bongl, conepxamue 6osee 25 % cynbhaTHOro HOHA, OTHOCATCS K CyIb()aTHBIM.
B 1 nutpe cynbhaTHON BOABI COACPIKUTCS B PACTBOPEHHOM COCTOSIHUM OT 500
MUJUTUTPaMMOB 710 1 1 00Jiee rpaMMOB Pa3InYHbIX COJICH.

Haubonee pactBopuMoOii MOpOAON SBISETCS KaMeHHash coyib. Bogbl,
OMBIBAIOIINE COJISTHBIC 3alieKH, OOOTallaloTCs HOHAMHM HATpHs M XJIOpa.
Musnepanu3zaius ux MoxkeT fqocturats 300 rpaMMOB Ha OAMH JIUTP.

Haumenee OnarompusTHBIC YCIOBUS BOJOCHAOXCHHS HAOMIOMAIOTCS B
paiioHaX pa3BUTHS KapcTa B THIICAX W aHTWJAPHUTAaX, I KapCTOBBIC BOJBI
KECTKHE ¥ CUIIbHO MUHEPAJIN30BaHbl. B HEKOTOPBIX paifoHax pa3BUTHS KapcTa B
KapOOHATHBIX nopojax MPUTOJTHBIE JULst TIUTHS HPECHBIE,
THIPOKapOOHATHO-KAJIbIIMEBBIE BOJBI 3alieratoT Ha riayouHe 80—100 merpoB ot
MOBEPXHOCTH, YTO TAKXKE CO3JIaeT BrevaTiieHHe Oe3Boaus. B psiye paiioHOB 10
TOPHO-OKCIUTyaTallMOHHOM ~ JeATENIbHOCTH HAa  IOBEPXHOCTh  BBIXOJWIIN
MHOT'OYHUCIICHHbIE MCTOYHUKH BBICOKOKaYECTBEHHBIX KapCTOBBIX BOJ. OTKauka
BOJIBI IIAXTaMH IIPHBEJIA K NCUE3HOBEHHIO OOJIBIIMHCTBA HCTOYHUKOB.

PaiionnpoBanue Kkapcta TO3BOJSIET BBISIBUTH OCHOBHBIE OCOOEHHOCTH
yCIIOBHI BOJJOCHAOXEeHHMS B KapCcTOBBIX paifoHax Ilepmckoii obmacTu.

B «kapcTtoBO# obmactu BOCTOYHOH OKpauHB
Pycckoii miathopMsl 10 YCIOBUSIM 3aJleraHus, MUHEPAJIH3allul U COCTaBY
MOJI3EMHBIX BOJI BBIACJISIOTCS JIBE Kateropuu Teppuropuii. K nmepoit kareropun
otHocaTcst  llomasumHcko-lllamantanackuit,  CpuiBHHCKO-CepruHCKUN |
Kynrypcko-MpeHckuii pailoHBl KapcTa, NPEHMYIIECTBEHHO B THICaX H
aHruaputax. KapcToBble BO/bI IBHXKYTCS IO TPELIMHAM B THIICAX M aHTHJPUTAX
Ha MEHee PaCTBOPUMbIX U3BECTHIKOBBIX Maukax. OHH OTHOCSTCS K CyJb(haTHbIM
u
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HMEIOT MUHepanu3anuio 1-2 rpamma Ha autp. Takue BOABI NPUTOJHBI TOJIBKO
JUIS TIO€HHSI OKOTA.

B CruiBuHCK0-CepruHCKOM KapcTOBOM pailoHe KapCTOBBIE BOJBI BBITCKAIOT
Ha MOBEPXHOCTh B BHUJAE HCTOYHUKOB. KoIM4ecTBO BOJIBI, BBITEKAIONIEE Ha
MIOBEPXHOCTh B €IUHUIY BPEMEHH, MM JEOUT UCTOYHHKA, COCTABISIET OOBIYHO
2—5 TUTPOB B CEKYH]y; MECTaMH, B HCTOKaX peku Cepru, 1eOUT MOBBILIACTCS /10
10 nutpoB B cekyHAy. Boasl CHIBHO MUHEpaTU30BaHbl M OTHOCSATCA K
cyibdaTHeiM. Bona ponHuka no npaBomy Oepery peku Ceprw, BbIILE JIEPEeBHU
Bynaiiku, conep>kKUT B OJJHOM JIUTpe 2 rpaMMa paCTBOPEHHBIX BEILIECTB, IpUYEM
1,3 rpamMMa cocTaBisieT CyJb(aTHBIN HOH.

Jnst BomocHaOXeHWs! HaceJeHWe wucnoib3dyer: 1) Boabl pexu ChUIBHI,
2) BOJIBI KaPCTOBBIX 03€p U OOJIOT, 3) BOJBI PEUHBIX OTIOKEHHU . MecTaMu BOIbI
PEYHBIX OTJIOKEHHUH TaKk)Ke CHIIbHO MUHepan3oBaHbl. B cene Ceprra ¢ riryOHHbI
11 MeTpoB U3 PEUHBIX OTJIOKCHUH MOJIyuyeHa BOJa, HE MPUTOAHAS JUIS IUThS, C
MUHepanu3anueil Oomee 2 rpaMMOB Ha JIUTP. BOJOHOCHBIE TOPHU3OHTHI,
3ajeraroiiye riryoxke, odaagaror emje 0ojee BHICOKOW MHUHepanu3auueil. Bomas
peku CbUIBBI M HEKOTOPBIX KapCTOBBIX 03€p TaKkKe XapaKTepHU3YIOTCS
MOBBIIIEHHON MuHepanu3anued. B mMectax pas3Butus CoNMKaMCKOW CBUTHI
HaOJII0Jal0TCsI KIIFOUHM C HE3HAUUTEIbHBIM JIEOUTOM U C1ab0 MUHEPaIH30BaHHON
THIPOKapOOHATHO-KaJIBIIUEBON BOJOM.

B Kynrypcko-VpeHckoM KapcTOBOM paifoHe YyCJIOBUsSL BOJOCHAOXKEHUs
TaKkXKe KpaiiHe HeOJIarompusTHBL. B ruicax M aHrmapuTax, 3aleramolux Ha
M3BECTHSAKAX TIONCKOW TMAadKH, KapcTOBBIE BOIBI OOpPa3ylOT BOJOHOCHBIN
TOpPU30HT. MUHepanu3anus KapcTOBBIX BOJ cocTaBisieT 1,5—2 rpamma Ha 1 utp.
JeOur HCTOYHMKOB WHOTrAa ObBaeT 3HauMTeNbHBIM. b. M. I'paiidep u
P. A. 3yeBa yka3bIBaloT, 4TO Ha MpaBoM Oepery peku VipeHn y BOCTOUYHOTO KOHIIa
ceneHus BecnsaHKM BBITEKa HCTOYHUK C OONBIIIMM IeOUTOM, M HHXKE €r0 BBIXOa
paborana menbHULA. B ceBepHO yacTu palioHa HaceleHWE HCIONB3YEeT JIs
BoJlocHa0eHust Boabl peku CouiBbl. Bona pexn Vpenu 1 He0oIbIINX ee TpaBbIxX
IIPUTOKOB HENPUTOAHA I MHUThS H3-3a BBICOKOM MmuHepanmm3amuu. Ha
BO/IOpas/enax, a HHOTa U B JOJIMHAX, JUIS IUThS HCIIOJIB3YeTCs BOAA KapCTOBBIX
03ep, KoTopasi, Kak paBuiio, MaJlo MUHEpaln3oBaHa. B fjonuHax pek, Ha noiime u
HU3KHX Teppacax I BOJIOCHAOKEHHS TPUMEHSIOT BOABI PEIHBIX
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OTJIOXKEHUH, KOTOPBIE BCKPBIBaIOTCS Konoauamu. 1o 3ananHoii okpanse paiioHa,
IZle TUICHI U aHTMJAPUTHI MEPEKPBITHl NeCYaHUKaMU, TIMHAMH, U3BECTHIKAMHU
ConukaMCKOH CBUTHI, YCIIOBUS BOAOCHAaOXeHUs yryumarorcs. K oTinoxeHusaM
ConukaMCKOH CBUTHI IPUYPOUEHBI IPECHBIE BOJJOHOCHBIE TOPU30HTHI, JAIOIINe
PSI KICTOYHUKOB C MAJIBIM JIEOUTOM.

B Ilonasuuucko-1llamamHMHCKOM KapcTOBOM —palioHe HaOIOmaeTcs
noj00Hast xe KapTiHa. Ha Boiopas3iennbHbIX yuacTKax yCIOBHs BOJOCHA0KEHHUS
KpailHe TspDKendble. 37mech Bo MHorux JnepeBHsax (Kymuruno, I'msneHoso,
BopoBkoBo, boOk1) eAMHCTBEHHBIMU MCTOYHUKAMU BOJOCHAOXCHUS SBISIFOTCS
KapcToBble 03epa U Oonora. J[pyrumMu HCTOYHUKAMK BOJIOCHAOXEHUs B palioHe
MoryT ObITh: 1) Kamckoe Bonmoxpanmnuiie, 2) MajoAeOUTHbIE HCTOYHUKH U3
nopos; CoaukaMcKoil CBUTHI, 3) BOJBI, IPUYPOUCHHBIE K PHIXJIBIM OTJIOKEHHSIM
0BparoB, 4) BOJIbI PEYHBIX OTIOKEHUI.

K npyroif xateropun OTHOCUTCS pailoH M3BECTHAKOBOTO KapcTa CBOJOBOM
yactd Y¢umckoro Bama. KapcroBble BOIBI IBHXKYTCS 10 TpEIIUHAM H
KapCTOBBIM KaHaJlaM B TOJIIE M3BECTHAKOB M JOJOMHUTOB. B BepxHeil wactu
TOJIIIM TOPOJ, JBMKEHHE MPEUMYIIECTBEHHO HHCXOslee, BepTukanbHoe. Ha
rnyoune 80-100 wMeTpoB, Ha ypOBHE MeEHEE€ 3aKapCTOBAHHBIX W
MaJONPOHUIIAEMBbIX JUI1 BOJBI TOPOJ, IBIDKEHHE CMEHSAeTCs IIOYTH Ha
ropu30HTaJIbHOE. Boja nOBMXKETCS MO MajgeHHIO MOPOJ B CTOPOHY KPYIHBIX
PEYHBIX JIOJIUH, T/Ie BBIXOAWUT B BUAE HCTOYHHUKOB. Pa3rpy3ka Boja MPOMCXOINUT B
OCHOBHOM I10 BOCTOYHOMY, OoJiee KpyToMy Kpbly Y dumMckoro Basia. KapcToBbie
BoAbl, 3ajeraromue Ha TayomHe 80-100 wMmeTpoB, OTHOCATCS K
THJPOKapOOHATHO-KAJIBIIMEBBIM M HMMEIOT  MuHepanmzauuioo  300-600
MUWIIATpaMMOB  Ha JuTp. OHH BIONHE NPUTOAHBI JUId OUTh. Jis
BOJIOCHA0)KEHHUSI MOTYT OBITh HCIOJB30BAaHBI TaKXKe BOZIBI KapCTOBBIX 03€p H
00JI0T, BOJIBI PHIXJIBIX OTJIOKCHHA, OOBIYHO UMEIOIIUE Mallblid aeout. Mectamu
9TH BOABI 3arpsA3HeHBl. OHM He 00eCHeYyMBAIOT IOJHOCTHIO NMOTPEOHOCTH B
KaueCTBEHHOU BOJE.

KapcrtoBas oO6macts Ilpeaypanbckoro mnporuba
XapaKTepU3yeTcss pPa3HOOOpa3HBIMH IO YCIOBHAM 3aJIeTaHHs, COCTaBy H
MUHEpaIM3allii  MOA3eMHBIMH  BojamMu. Ha 3HauWTenbHOW  IUIOIAAH
IIpenypansckoro mporuda BOMOCHAOXKEHWE OCHOBAaHO Ha HWCIIOJIb30BAHUH
PEYHBIX BOJ, MOA3EMHBIX BOJ, HPHUYPOUYCHHBIX K IIECYAHHKAM, MEpreisiMm,
KOHTJIOMepaTaM U IPYTHM OTIOKEHHUSIM KyHTYPCKOTO
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spyca 1 y(HUMCKO# CBUTHI. B oiMHax pek KoJIoAnaMH BCKPBIBAIOTCS TPYHTOBBIC
BOJIbI MECUaHO-TAJIEYHUKOBBIX OTJIOKEHMH HU3KUX Teppac. [loBepXHOCTHBIE U
MIOJI3€MHBIE BOJIBI, KaK MPaBUIIO, IIPECHBIE U 00Jaal0T XOPOIIUM Ka4eCTBOM.

B paifoHax pa3BUTHS COJISHOTO KapcTa Ha IMOBEPXHOCTb BBIXOJAT COJISTHBIE
HUCTOYHUKU. Bonabl MX CHUIBHO MHHEpanu3oBaHel. B omHOM muTpe BOJIBI
HEKOTOPBIX HCTOUYHUKOB COAEPXKUTCS B PAaCTBOPEHHOM cocTossHUKM a0 300
rpamMMmoB couieil. Takast Bojia HENpUroiHa ISl MUThS U UCIIOJIB30Baach PaHbIIe
JUIS BBIIAPUBAHUS COJIU.

B paiioHax pa3BUTHSI TUIICOBO-aHTMAPHTOBOTO KapcTa C BOJOCHAOKEHHEM
HECKOJIBKO Xy»Ke. 37ieCh HacelleHHe HMCIOJb3yeT Ul NMUThs BOAY pek, o3ep. B
Kumeptcko-CyKCyHCKOM KapcTOBOM paiioHe, paclojIOKEHHOM Ha IpaHHIEe C
Ydumckum Basom, B ponuHax pek Mprunsl, Cykcynku, Canapl, Ma3yeBku,
Kumeprkn u  CeauHKM BBIXOIAT HMCTOYHUKHM C YCTOWYMBBIM JE€OHTOM,
nocturaromuM 50 TUTPOB B CEKYHAY. bosbIas 4acTh HCTOYHUKOB CUIIBHO MUHET
pair30BaHa, a HEKOTOPBIE OTJIAraroT U3BECTKOBBIN Ty (.

CepoBOJIOpO/IHBIE HMCTOYHUKH (C coaepxaHueMm cepoBojgopoaa 130
MUJIJIUTPaMMOB Ha JIUTP) U3 apTUHCKUX U3BECTHAKOB B celeHnu Kitoun Ha peke
HWprune ucnosb3ytoTes B iedeOHbIX 1eisix. Ha 6a3e ux cozgan kypopt «Kimouny.

BxapcTtoBoit oO0nacTu BHEeUHEH 30HB CKIAag4YaToOTO
Ypana B MOUHOH TOJIIE NAICO30MCKUX IOPOA, CMATBIX B CKJIAJKU H
OCIIO)KHEHHBIX  pa3pbIBHBIMH  HApYIIEHHSAMM,  BBIICIACTCS  HECKOJIBKO
BOJIOHOCHBIX TOPHU30HTOB, Pa300IEHHBIX BOJOYIOPHBIMH IOpojgaMu. Boxy
00BIYHO  rHJpOKapOOHATHO-KaNblMeBble, ¢ MuHepanusanuein  140-400
MUJJIATPaMMOB Ha OJuH JIUTp. KapcToBble BOABI ABIKYTCS B KapOOHATHBIX
mopogax. OOBIYHO B PEYHBIX JOMMHAX TOJ3EMHBIE BOIBI BBIXOAAT, 00pa3ys
HCTOYHUKH. MecTaMu HabJIF0OAat0TCS BEIXO/IBI IOJJ3€MHBIX KapPCTOBBIX IIOTOKOB B
BHJIC MOITHBIX UCTOYHHKOB. Takoll HCTOYHUK BBITEKAeT Ha JIEBOM Oepery peku
VY CBBHI, BhIIIE CyX0ro yCThs bpycHsHku. [ebut ero okomno 10 TUTPOB B CEKyHIY.
Ha neBom OGepery peku YceBel 3 Kamus Kpyrm BeITekaeT AByMS CTPYsIMH
HCTOYHHK J1eOUTOM OKoslo 12 nMuTpoB B cekyHIy. [[ng BomocHaOXeHus MOTyT
OBITh HCIIOJIL30BaHbI: &) PEYHbIC BOJBL; 0) BOJIBI KAPCTOBBIX POJHHKOB U PEYEK;
B) TPEIIMHHbIE M TPEUMHHO-TIJIACTOBBIE BOJBI IECUAHO-TIMHUCTBIX TOJIII
AIIMHCKOW CBHUTHI, AEBOHCKUX M KAMEHHO-YTOJIBHBIX
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OTJIOXKCHUMN; T)KapCTOBBIE W  TPEHIMHHO-KAPCTOBBIC BOJBI  JICBOHCKHX,
KaMEHHOYTOJHHBIX U MEPMCKHUX KapOOHATHBIX OTIOKCHUIMA.

B KuzenoBckoM KaMEHHOYTOJILHOM OacceiiHe MOBEPXHOCTHBIE BOJOTOKH
3arpsi3HEHBI IAXTHBIMU BOJAMH, @ 32 CUET IIAXTHOTO BOJOOTIMBA MPEKPATHIN
JeiicTBue MHorue kapcToBble HcTOuHUKH. Kak ykaseiBaer . A. [leuepkun,
HauOoJice TEPCICKTUBHBIMU JUIS BOJOCHAOXKCHUS [UIS PA3JIMYHBIX YacTeu
pailoHa SBJISIOTCS AalIMHCKHE, CpeJHEe- U BEPXHENEBOHCKHE U TypHEHCKue
OTJIOKEHUS.

KapcrtoBas obnacTs Bumepcko-UycoBckoro
KpaeBoro NonHSATHS — 93T0 obmacte  pa3BuTHI  ci1abo
MUHEPATM30BaHHBIX TUAPOKAPOOHATHO-KAIBIIHUEBBIX TPEIIUHHO-KAPCTOBBIX BOJI
KapOOHATHBIX OTJIOXKEHUH OpAOBUKA U cuiIypa. BogocHa0)keHHEe OCHOBBIBAETCS
Ha HUCIIOJIb30BaHUHU, TJIABHBIM o6pa30M, PCUYHBIX BOJ, TPCUIMHHBIX U
TPELIMHHO-KapCTOBBIX BOJ HUKHEMAIE030MCKUX OTI0KEHUH.

B memom mo Ilepmckoit o0nactd ycioBUSL BOJOCHaOXXEHHS Ha
3aKapCTOBAHHBIX TEPPHUTOPHUAX YIYUIIAIOTCA IO HAIMpPABICHHUIO C 3amaja Ha
BOCTOK, COOTBETCTBEHHO CMEHE NpeoOyiafaHusi Cylb(GaTHBIX W COJISTHBIX
OTJIOKEHHH KapOOHAaTHHIMH. B KapOOHATHBIX OTJIOKEHHSX KapCTOBBIE BOJBI
JNOOpOKaYECTBEHHEE U OOMIIbHEE, YeM B CYJIb(aTHBIX.

UHKXEHEPHO-TEOJOTHNYECKHUE YCJOBUS KAPCTOBbBIX
OBJIACTEN

H_[I/IpoKoe Pa3BUTHUEC TMPOMBINUICHHOI'0, TPAHCIIOPTHOIO MW JKUJIUOIHOTO
CTPOMUTENIbCTBA, COOPYKEHUE OJJIEKTPOCTAHIMN U JIMHUKA BBICOKOBOJIBTHBIX
nepenad B [IepMckoit 061aCTH OCTIOKHSAETCS HATUIHEM KapCTOBBIX SBICHUH.

B 1949 roxy 6puti HawaThl M3BICKAHUS TPAcChl JMHUHU 3JEKTPOIEpenadn
IMepmb — CBepmioBck. DTa Tpacca IepeceKkaeT YeThIpe KapCTOBBIX paiioHa,
npudeM Ha KyHrypckoMm M BBIKOBCKOM yudacTKax OHa IPOJIOXKEHA Ha CHIIBHO
3aKapCTOBAaHHBIX IOpOAax. YyuThiBas BO3MOXKHOCTH 06pa3OBaHI/IH HOBBIX
IIpOBAJIOB Ioa oropamu, OTHACIICHUC JaJIbHUX nepeaayq HHCTUTYTa
«TemnosnexTponpoekt» ¢ 1953 roga HaAYano MHKEHEPHO-TEOJIOTHUECKUE
HCCJIeJOBAHMs 3aKaPCTOBAHHBIX YYaCTKOB B IIPUTPACCOBOM 30He. OHU BKIFOUAIIH
CBEMKY penbeda H OCOOEHHO KapCTOBBIX (DOpM, 3JIEKTPOpasBenKy H
ceficMuieckure paboThl, MEXaHUIeCKoe OypeHue, HaOIoAeH!S 3a MOTIIOMICHIEM
TaJIbIX BOJ B BOpOHKaX. OTOpEI, oS
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KOTOPBIMH OBbLTM 0OHapy»KeHBI KapCTOBBIE MOJIOCTH, TepeHeceHsl. Ha Hanboee
omacHoM — KyHrypckom yuacTke BTOpas ILienb Iepeiady BbIHECEHa Ha
MPOTSKEHUH OKOJIO 35 KMJIOMETPOB Ha PacCcTOSIHUE JI0 3 KWIOMETPOB OT NEPBOI.

Ha nuHMSAX >KeNe3HBIX JOpOr, MNPOXOJIIMX B KapCTOBBIX paloHaXx,
BO3MOJXKHBI JIe()OpPMAIMH JKEJIE3HOAOPOKHOTO MOJIOTHA U JIPYTUX COOPYKEHHH.
IIpuMepoM MOXKET CIyXHTb OCElaHHE ydacTKa MOJIOTHA >KeJIe3HOH poporu
MEXAy CTaHIMSAMH YcbBa U backas B mojioce pa3BUTHS KapCTOBBIX BOPOHOK. B
pe3ynbTare Tpacca Obula mepeHeceHa B cropoHy. [IpoBambl oTMewanuch Ha
CBepiiioBCKOM  Jxkene3Hoil mopore B mpenenax Kynrypcko-HpeHckoro
KapcToBoro paiiona. OHM MMeNu HeOOJIBIION NONEPEeYHHK U JIMKBUANPOBAIHNCH
myteM 3ackinku. Ilocne mposana B cene Ycre-Kumepts B 1949 rony Obuia
MpoBeJieHa 3JieKTpopa3Benka Ha ydactke Eprau — IllymkoBo. HMccnenoBanus
ToKasaJi, YTO MECTaMu 1O/JI Iy TAMU UMCIOTC KapCTOBLIC ITOJIOCTH. Bo3MoxHbIE
IIPOTUBOKAPCTOBBIC MEPOIPUATHS Ha >KEJIC3HOAOPOKHOM IOJIOTHE YKa3aHBI B
pabore I'. I'. CkBoprioBa «Bomnpocsl MHKEHEPHO-TEOJIOTUYECKOTO U3YUYCHHUS H
OIIGHKM  KapcTa B OCHOBAaHHM  JKEJIE3HOJOPOXKHBIX  COOPYKCHHI»,
omy6iauKoBaHHOU B 1956 romy.

IIpu crpoutenbCcTBE IpaXkJIaHCKUX U IPOMBIIUICHHBIX 3[JaHUM U JIpYrux
COOPYKEHUH C 3HAYUTEIbHBIMU HArpy3KaMHM B KapCTOBBIX pallOHaX HENb3s
OrpaHUYHMBATHCSI OOBIYHBIMU HCCIIEIOBAaHUAMU A0 IyOuHbI 5S—7 MeTpoB. Hapsny
C UCTBCPTUYHBIMU OTJIOKCHUAMU HeO6XOZ[I/IMO N3y4aThb KapCTYIOIUECH IMMOPOJbI,
CTETIeHb MX 3aKapCTOBAHHOCTH, (DOPMBI IIPOSIBIICHHS, [NIyOHHY PacIpOCTPaHEHHUS
1 pa3Mepsl MOA3eMHOT0 KapcTa, CKOPOCTh pa3BUTHA KapCTOBBIX IpoiieccoB. B
paifoHax pa3BuUTHS KapOOHATHOIO KapcTa JaeTcsi OIIGHKAa CTENeHH
3aKapCTOBAaHHOCTH MOPOJ], BO3MOXKHOCTH BBIHOCA 3aIOJHUTENECH M3 IyCTOT U
0OpYIICHUS] HEKAPCTYIOMIUXCS MOKPOBHBIX OTJIOKEHHI B KapCTOBBIC MOJOCTH.
Ocobast 0cTOpOKHOCTH HE00X0AMMa B PalfOHAX Pa3BUTHSA TUIICOB U aHTHIPUTOB.
I'uricoBbIil KapcT pa3BHBAaeTCS MHTEHCHBHEE KapOOHATHOTO, MO3TOMY 0coboe
BHUMAaHUC YACTIACTCA CKOPOCTU €ro pasBUTUA U (baKTOpaM, BJIMAKOIIUM Ha
MHTCHCUBHOCTD IMPOSABJICHUA KAapCTOBOI'O IPOIIECCca.

Ha COBPEMEHHOM JTarme H3yYeHHS KapcTa JeTaJbHbIE
WHXCHEPHO-TCOJIOTMYECKHUE KapTbl MOTYT OBITH COCTaBJIEHBI TOJIHKO JUIA
HEOOJIBPIINX YIaCTKOB KapCTOBBIX PaiioHOB. Jls
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KapcToBBIX ~ oOmacteii  MoxkeT ~ OBITh ~ HaMeueHa  JIMIIb  CXeMa
HMH)KEHEPHO-TE€0JIOTHYECKUX YCIOBUH.

WnTepec K HHXXEHEPHO-TEOJOTMYECKOH XapaKTepHCTUKE KapCTOBBIX
pailoHOB B Hamlell cTpaHe MOSBWICS B TOJbl NEPBOM MATHIETKH B CBSA3U CO
ctpoutenbectBoM «bosbmoi Yde». 3. A. MakeeB B 1931 roay coctaBun yis
[Mpuydpumckoro KapCcTOBOrO palioHa bamkupuu KapTy
HMH)KEHEPHOTCOJIOTMYECKUX YCIOBUN, Ha KOTOPOW BBLAEIMI ISTh KaTeropui
IUIOINAAeH IO CTeNeHH ONAaCHOCTH AJIS BO3BEJCHUS Pa3IHMUHbIX coopykeHui. Ha
KapcToBOW KoH(epeHIwH, npoucxoausiueii B [lepmu B 1947 rony, Makees
CTENEHb YCTOMYMBOCTH OTAEIBHBIX TEPPUTOPUIl ONpeenun MO KOJUYECTBY
IIPOBAJIOB, BO3HHUKIINX HA HUX 3a OIPEAEICHHBIH IPOMEXYTOK BPEMEHHU.

[MpakTryeckoe mnpuMeHeHue kiaccuuxanuu 3. A. MakeeBa, B OCHOBY
KOTOPOH IOJIOKEH IPUHLUI KOJUYECTBEHHON OLICHKU SIBJICHUM, BCTPEYAET Pl
3aTpyqHeHui. B pailoHax ¢ peakuM HacelieHHeM, 3aHuMaromux B llepmckoit
o0nacTy 3HaYMTENbHbIC TUIOMIAM, OTCYTCTBYIOT JaHHbIE O BPEMEHHU U 4acTOTeE
o0OpazoBanust IPOBANOB. J{ake B 00XKHUTHIX paifoHaX perucTpanus ux MocTaBicHa
HEYIOBJICTBOPUTENBHO. [IpH OTCYTCTBMM TaKUX IaHHBIX IieJiecooOpa3Hee Npu
HMH)KEHEPHO-TEO0JIOTHYECKUX HCCIICAOBAaHUIX B KApPCTOBBIX pailoHaxX 3a OCHOBY
OpaTh nporpammy, paspadotanuyto @. I1. CaBapenckum. [Ipu 3TOM U3yyaroTcs:
a) COCTaB MOpOJ|, YCIOBHS HX 3aJleTaHHs M TPEUIMHOBATOCTH; O) yCIOBHUS
LHUPKYIALIAN TIOJ3EMHBIX BOJA; B) penbed U TEOJIOTHUECKass HCTOPHS;
I') BO3HHUKHOBEHHE U Pa3BUTHE KapcTa, CBSA3b €T0 C peKaMM M UCTOPUEH pa3BUTHA
paiioHa.

U. B. [lonoB B «/H)XeHEPHOH TeoyIoTHNY, OlyOauKoBaHHONW B 1951 rony,
YKa3bIBAaeT, YTO MpPHU HH)KEHEPHO-T€OJIOTHYECKUX HCCIIEHOBAHMIX KapCTOBBIX
obnacteil HE0OX0AMMO MPOBOANUTH KOMIUIEKCHOE U3YUEHHE B IOJIEBBIX YCIOBHUIX
NpOsIBJICHUIT KapcTa 1 hakTopoB KapcTooOpa3oBanusi. [Ipu aToM ocBenaroTest: a)
KJIUMAT, PaCTUTEIFHOCTD, PEKH; 0) re0JOrnIecKoe CTPOCHHE, MO3eMHbBIE BOJIBI
U penbed; B) KAPCTOBBIE SBIEHUS; T) COCTOSHHE MH)KEHEPHBIX COOPYKEHHH B
CBA3M € KapcToM. THiaTeabHO JOJDKHBI M3y4aThCs MOBEPXHOCTHBIE KapCTOBBIE
¢dbopMbl C 3aMepamMu M onMcaHMeM. Ha OCHOBaHHMM 3TOrO Jaercs WX
knaccupukanusa mo (Gopmam TPOSBICHHUS W MPOUCXOXAeHHI0. HeobOxomammo
HCCIIEIOBAThH MOI3MHBIE KapCTOBBIE MOJIOCTH, KaK COBPEMEHHBIE,
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TaK U IpeBHUE, a TAK)KE BBITOJIHSIIOINE UX OTIOKEHHUS.

Ucnone3yss  mporpammy,  paszpaboranHyto  @. II. CaBapeHckum u
U. B. [lonoBeIM, ¥ OCHOBBIBAsACh HAa pallOHMPOBAHMU KapcTa, Mbl HAMETUIH
CICAYIOUIYI0O CXEMY MHKEHEPHO-TEOJIOIMYECKUX YCJIOBUN 3aKapCTOBAHHBIX
tepputopuii [lepmckoit obGmactu. KapcroBele o0nacTé HensTcss Ha 4YeThIpe
KaTerOpuu TEPPUTOPU.

[TepBass kaTeropus — TEPPUTOPUH, HEONArONMpHUATHBIE B
HUHXCHEPHO-TCOJOTH4ECKOM OTHOILICHUHU. K HUM OTHOCSITCSL
ITonaszuunacko-Illanamunnckuii, CeuBuHako-Ceprunckuii u  KyHrypcko-
HpeHckuil palOHBl KapcTa IPEUMYINECTBEHHO B THUICAX M aHTUAPUTAX.
[Nonasuuncko-lllanamHuHcKMit ~ paifon  XxapakTepusyeTcss — HauOoJbLIel
3aKapCTOBAHHOCTHIO CBOJIOBBIX YacTei HEOOIBIINUX MOTHATHH, TO €CTh YUAaCTKOB
MeHee INTyOOKOro 3ajieraHusi KPOBJIH THUIICOB. [103TOMY mpH NpOEKTHPOBaHUU
TEX WIIM MHBIX 00BEKTOB HEOOXOJIMMO UMETh TONOTpaUUECcKyI0 KapTy, KapTy
penbedpa M KapTy TrOpH3OHTaANE KPOBIM KapCTYIOIIUXCSI THUIICOB HPEHCKOU
CBUTHL. bosee GiaronpusTHEL 7151 CTPOUTENHCTBA YYACTKHU [NTyOOKOTO 3aJIeraHus
KpPOBJIM TUIICOB U PEUYHBIE TEPPACHl CO 3HAUUTEIbHOW MOIIHOCTHIO INIMHUCTBIX
OTJIOKECHUH.

B Kynrypcko-lpeHckom paitoHe pa3BUTHE KapcTa CTOUT B MPSIMOMN CBSI3U C
YCIIOBUSIMU 3aJIeTaHUS M COCTAaBOM OTHEJIBHBIX IAa4€K MPEHCKOM CBUTHI U
00pa30BaBIICHCA M3 HUX KAPCTOBOW OpPEKYMHU, BIHUSIONIMX HA WHTCHCHBHOCTH
KapcTa U TIyOMHY IUPKYIAIUN KapcTOBBIX BoX. Ilpm mccienoBaHMu Kapcra B
9TOM paiioHe 1eJiecoo0pa3Ho Ha KapTax MOKa3aTh PaclooKeHHe ITOPO/I Pa3HOTO
cocraBa. B pailoHaXx, OTHOCUMBIX K IIEpBOM KaTeropuu, BO3BEICHUE
NPOMBIIIJIEHHBIX ~ COOPYXKEHMH  BO3MOXHO  TOJIBKO  IIOCJIE  JETAJIbHBIX
uccnenoBaHuil. [Ipu NpoexkTHpPOBaHUU KEJE3HBIX U HIOCCEHHBIX JOPOT Tpacchl
JIOJDKHBI HaMe€4aTbCsd C HAMMEHbIIEH IPOTSKEHHOCTBIO B 30HAX pa3BUTUS
KapcTa, Ha cabo 3aKapCTOBAHHBIX yYacTKax, MOCIE TIATEIbHBIX BCECTOPOHHHUX
HCCIIEI0BaHUM.

Brtopas xkaTeropwus — TeppUTOPUU, OTHOCUTEIHHO ONAarONpHUsITHBIC
B MH)XEHEPHO-TE€O0JIOTHYECKOM OTHOIIEHUH. K HUM OTHOCATCS pailoHBI pa3sBUTHSA
KapcTa B KapOOHAaTHBIX IOPOJAax C 3ajJeraHHEeM KapCTOBBIX BOJ Ha TIIyOHHE
60—-80 u Oosiee MeTpoB. Ha moBepXHOCTH MPeOOIagarOT pa3indHbIC Pa3HOCTH
KOPPO3HOHHBIX BOPOHOK, & TUIIMYHBIE TPOBAJLHBIE BOPOHKH PEAKH. DTO PaioH
H3BECTHSKOBOIO KapcTa
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CBOJIOBOH 4YacTW Y (UMCKOro Bajla CO CIUIOUIHBIM Pa3BUTHEM KapCTYIOIINXCS
MOPOJI Ha MOBEPXHOCTU U palioHBI pa3BUTHA KapcTa B KapOOHATHBIX MOpOJaX
KapcToBOW 00JacTH BHEIIHEW 30HBI CKJIAA4aToro Ypana, TIE BBIXOJbI
3aKapCTOBAHHBIX MOPOJ 4YEepeAylTCs C HeKapCTyIOIIMMHUCS mopojaMu. B
paifoHax co CIUIOIIHBIM pa3BUTHEM KapCTYIOIUXCS OpoJ
WH)KEHEPHO-TEOJOTHUYECKUE MCCIICOBAHUS JIOJDKHBI OBITH Oojiee JeTalbHBIMY,
4yeM B palioHax, Iie UMEIOTCA HeKapCTyIoLecs Iopoasl. B nocneqnux kpynHoe
CTPOMTENBCTBO PEKOMEHYETCSl BECTH Ha HEKAPCTYIOLIUXCS MIOPOAaX.

TpeTbst KaTeropus — TEPPUTOPHU C HEOOJBLUIMMHU YyYaCTKaMHU,
HeONaronpuATHEIMM B WHXKEHEpHO-TeoJlornyeckoM  otHomeHuu. Croza
otHocutcs [Ipenypanbckuii nporu®, rie Gojplias 4acTh TEPPUTOPHH BOIM3H
MIOBEPXHOCTH CJI0’KEHa HEKapCTYIOUTMMHUCS IIeCYaHO-TJIUHUCTO-
KOHIJIOMEPAaTOBBIMH OTJIOKECHUSIMH KYHTYPCKOTO sipyca M Y(GUMCKOH CBHTHI.
HebGnaronpusTHBIMH ~ UI1  CTPOMTENBCTBA  SIBJIAIOTCS  PalfOHBl  Pa3BUTHA
THIICOBOTO M MECTaMM COJITHOTO KapcTa. ['MIICOBBIM KapcT OmaceH, INIaBHBIM
00pa3zoM, B KpaeBbIX YacTsAX U Ha MOJHATUSAX B LEHTPAILHON YacTH Nporuoda, rae
MPOCJION ¥ JIMH3BI THIICA ¥ aHTMJPUTA 3aJIeraloT HerTyOOKO MM BBIXOZIAT Ha
NIOBEPXHOCTb CPEIU IECUYAHO-TIMHUCTBIX OTJIOXKEHUHI. B LIeHTpaJbHOU 4acTu
ConukaMCKOH JeTpeccud, OCOOCHHO Ha CeBepe ee, pa3BUT CBOCOOpPA3HBIN
TUIICOBBIN U COJISTHOM KapCT, IPOSBIAIONINICS B BUIE MEUICHHBIX IPOCEIaHUN U
CBOEOOPA3HBIX OMOJI3HEW B JIOJMHAX KPYIHBIX PEK, OOYCIOBICHHBIX KapCTOM.
Brnaromaps MeQIeHHOMY pa3BUTHIO MpoIlecca 3TH YYacTKH OTHOCSTCS K
KaTeropuu OTHOCUTEIHHO OJIaroNmpUATHBIX.

UeTBepTas KaTeT 0P U — TEPPUTOPUH, B 00IIIeM OJIaronpusITHEIE B
HMH)KEHEPHO-TE€0JIOTHYECKOM OTHOIIEHUH, 3a HCKIIOYCHHEM HeOOJBINNX, c1abo
3aKapCTOBAaHHBIX YYACTKOB C 3aMEIJICHHBIM Pa3BHTHEM KapcTa. DTO KapcToBas
00macth Bumepcko-UycoBCKOro KpaeBOro MO IHITHS.

B kapcToBbIX paiioHaX NpH NPOEKTHPOBAHWU COOPYKEHHH HE0OXOIMMO
BBIOMpPATh MEHEE 3aKapCTOBaHHbIE yyacTku. OCOOEHHO ciieyeT u30eraTh 30HbI
CIWJIBHO HapyIIEHHBIX TOPOJ, CKIOHBI cpemHedl kpyTmsHel (10-15°) wu
IIPUCKJIOHOBBIE  YYaCTKH, YYaCTKH  HErfTyOOKOTO  3ajeraHus  KpOBIH
KapCTYIOIIMXCS TOPOJI, KOTOPhIE OBIBAIOT CHIILHO 3aKapCTOBAHBI.

IIpennosxxeHHOE MHKEHEPHO-TEOJIOTMYECKOE paliOHUPOBAHKE
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150
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KapCTOBBIX 00JacTeil SBISICTCS MPEABAPUTENBHBIM TaK Kak OHO OCHOBAHO,
[JaBHBIM 00pa3oM, Ha ydYeTe TeOIOTHYECKAX YCIOBHA W OCHOBHBIX
3aKOHOMEPHOCTEil pa3BUTHS KapcTa OTACNbHBIX Tepputopuil. Ilo Mepe
HAKOILICHHS TAHHBIX OHO OYIET COBEPIICHCTBOBATHCS M YTOUHSITHCS.

[puBeAcHHBIE TPUMEPHI JOCTATOYHO YOCHUTENBHO TOKA3BIBAIOT BIHSIHHE
KapcTa Ha  pa3NU4YHbIe  CTOPOHBI  HApPOJHOTO  XO3sfcTBa.  3HaHHE
pacmpocTpaHeHHsT KapcTa, 3aKOHOMEPHOCTEH pa3BUTHsL €ro B Pa3iHYHBIX
FCOJIOTHYECKUX ~YCIOBHSAX IMO3BOJSAET Oojee MPaBHJIBHO OCYIIECTBISITH
NPOCKTUPOBAHHE W CTPOUTENBCTBO  MPOMBIIUICHHBIX,  TPaXKIAHCKHUX,
THAPOTEXHUYCCKHX, JKCIC3HOJOPOKHBIX M JAPYrHX coopykenuid. Otcroma
odyepenHON 3amauell sBisiercss Ooyiee  JeTalbHOE HCCIEHOBaHHE KapeTa
OTJeNbHBIX paiioHoB [lepmckoii obnactu.

3AKJIIOYEHUE

B Ilepmckoii obiacTu pa3BUTBI MHOTOOOpa3HbIe KapcToBble (opmbl. OHU
elle HeJOCTaTOYHO U3y4eHbl, 0COOCHHO B TOPHBIX paiioHax. Eie He Bce nemiepbl
00J1aCTH 3apErUCTPUPOBAHBI, a OOJIBIIAS YaCTh UX HE UMEET MOIPOOHBIX IJIAHOB
W THIATeNBHBIX onucaHud. M3 3akapcroBaHHbIX 30 THICSY KBaJIpaTHBIX
KWJIOMETPOB TEPPUTOPUM JAETalbHO 0O0CleJ0BaHa TOJBKO OJHA ThICAYA
KBaJIpaTHBIX KujoMeTpoB. Ha 3Tolt muiomanu omucaHo 15 ThICSY KapCTOBBIX
BOpOHOK. [IpoBaiibl, KOTOpBIE MMOKA3bIBAIOT AKTUBHOCTh KaPCTOBBIX MPOIIECCOB,
4acTO OCTalTCid He 3aUKCHPOBAHHBIMH. MeEXIy TeM KapcT He MNpOCTO
nmo0omnbITHOE  siBieHHe. lVccienoBaHue €ro BakKHO JUIsl peIIeHHs psijia
MPaKTHYECKUX BOIIPOCOB.

B u3ydyeHun kapcra OOJBIIYIO MOMOIIL MOTYT OKa3aTh YYHUTENs MIKOII,
IyTeM OpraHM3alMM TYPUCTCKUX ITIOXOJIOB YYalIMXCs, KpaeBelbl, JIOOUTENN
POIHOTO Kpasi. ABTOPBI NMPU3BIBAIOT MX OOpaTHTh BHUMAaHWE Ha KapCTOBBIC
SIBJICHUS U 3aHATHCS U3yUYCHUEM IIelIep, HCUE3aI0IINX PeueK U MPOBAJOB.
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COJIEP)KAHUE

I'naBa nepBas
Kaxk o0pa3yiotcst kapcToBble popMbl
30HBI KAPCTOBEIX BOX
KapcTtoBsie (opMEL, 00pa3yromuecs B pa3IuIHbIX 30HAX
Kappser (10); Ilonopst (12); Kapcroslie komomus!l (13); EcrecTBeHHBIE IMIAXTHl U
nponactu (14); KapctoBeie Boponku (17); KapcroBsle kornoBuHbl (26); Ilomes (28);
KapcroBsie ocranis (29).
I'naBa BTOpas
Iemeps! H NPHPOAHBIE MOCTHI
Temeps! (30); [Toazemusie peku (35); IMemiepusie o3epa (36); [Toa3eMHbIe 03epa KapCTOBBIX
maxT (39); O6pamieHne W IUIeHKH Hox3eMHBIX o3ep (39); Ilemepnsii xemuyr (40);
INemepHble KanmedbHUKH M JApyrue HaredHsle (opmbl (42); 3amonnenue mnemep (47);
Temneparypa Bo3ayxa B nemepax (50); BrnaxHocts Bo3myxa B memiepax (51); Ckopoctsb
JIBIDKEHHMS Bo31yXa B nemepax (51); J[BikeHne Bo3ayxa B IIOJ3EMHBIX KapCTOBBIX ITyCTOTAax
(52); Ilemepusie mpasl (58); Hambonee kpymHble KapcroBble mnemeps! (65); Ilpuponmsie
MocTHI (76).
I'n1aBa TpeTbs
Iloa3eMHbIE U NOBEPXHOCTHBIE BOAbI KAPCTOBLIX 00/1acTeil
HazemHbIe KapcTOBBIE HCTOYHHKI
IMoxBORHBIE KApCTOBBIE HCTOYHHKN
Vcrons30BaHNe KapCTOBBIX HCTOYHUKOB
KapcroBsie o3epa 1 6oota
Pekn kapcTOBBIX 0OnacTei
VY UBUTENBHBIE TOTHHEL
I'napa yerBepras
Pacnpocrpanenne kapcra B CCCP
O npeBHeM Kapcte
Pacnpoctpanenue kapcra 8 CCCP
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I'naBa naTas
HUctopus n3yyenus kapcra Ilepmckoii o61actu

I'naBa mecras
PacnipocTpanenne kapcToBbIx siBjieHnii B [lepmckoii o6mactu

KapcroBasi o6iacte BocTouHOi okpamHbl Pycckoii miaardopmer  (112):
Ionasauncko-1llanamHuHCKUil palioH KapcTa MPEHMYIIECTBEHHO B THUIICAX W aHTHIPHTAX
(114); CpuBuHCcK0-CepruHCKUN palioH KapcTa MPEHMYIIECTBEHHO B THIICAX M aHTHIPHTAX
(118); Kynrypcko-MpeHckuii palioH HHTEHCHBHOTO KapcTa B Imcax M aHruapurax (120);
PaifoH H3BECTHAKOBOIO KapcTa CBOOBOI YacT Y ¢puMmckoro Bana (121).

KapcroBas o6aactes IIpenypanabsckoro nporuda (123): Konso-Bumepkcknii paiton
Kapcrta TNPEeUMYyLHIECTBEHHO B TUICAX M MecTaMH B KaMeHHOH comu  (124);
KcenogonroBcko-HeipoOckuii palioH kKapcTa NPEMMYIIECTBEHHO B TUIICAX M YaCTHYHO B
n3BecTHsKAX (125); Kumeprcko-CykcyHCKHI paiioH KapcTa NPeHMYIIECTBEHHO B THIICAX U
anruaputax (126); CeprunnoBcko- J{onrymnHCKHI palloH KapcTa NPeHMYLIECTBEHHO B
runcax u aHruapurax (136); TymymbacoBcko-THCOBCkMii paifoH KapcTa B THIICAX,
3aJIeTaloINX B IIeCYaHHKOBO-TIIMHHCTOM Tomme (136); Conmkamckuii paiioH KapcTa
MIPEUMYIIECTBEHHO B KaMeHHOI1 con 1 B rumicax (136); Kopmnosckuii paifoH kapcTa B TUIcax
u anruapurax (138).

KapcroBass o6jacTh BHemIHeil 30HBI ckjIag4aToro Ypama: CpemHeBHIIEPCKHI
paiioH KapcTa B M3BeCTHKAX U poiomutax (141); KuzenoBcko-SiBunHCKHil palioH KapcTa B
n3BecTHsIKAaX M poiomurax (142); IMammiicko-UycoBCKoil pailOH MHTEHCHBHOTO KapcTa B
M3BECTHSKAX U TosoMuTax (146).

KapcroBasi o01acte Buimepcko-UycoBckoro KpaeBoro NOJHATHS €O CJIa0bIM
nposiBjieHHeM Kapcrta (148): BepxaeBumepcknii paifoH kapcTa KapOOHATHBEIX OTIOXKEHUH
(149); Tempuro-KeippuHcKnii paifon kapcTa KapOOHATHBIX oTiokeHn#H (149).

JlpeBHuii kapcT

I'naBa cenpmas

IIpakTHYecKoe 3HAYEHHE KAPCTOBLIX siBJeHuii B Ilepmckoii 06aacTn

IMone3Hsle MCKOMaeMble KaPCTOBBIX (hOpM

3HaveHue KapcTa Ipy pa3paboTKe MECTOPOXKACHHH MOJIE3HBIX HCKOTAEMbIX

3HaueHHe KapcTa B THAPOTEXHHUYECKOM CTPOUTENBCTBE U IPH NPOEKTUPOBAHHU
MOCTOBBIX TIEPEXO/I0B

Oco0EeHHOCTH BOJJOCHA0KEHHS B KAPCTOBBIX 00IaCTsIX

HHXeHepHO-Te0IOTNYEeCKHE YCITOBHS KapCTOBBIX obJacTeit

3akmouenne

IMpunoxenue. I'eoxpoHonorunyeckas Tabima

Jlureparypa
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TI'eopeuti Anexceesuuy Maxcumosuy
Knapa Anopeesna I'opbynosa

KAPCT IIEPMCKOM OBJIACTH

Penaxrop C. @. Hukonaes
Xynox. penakrop M. B Tapacosa
Texn. penaxrop H I". Heyoaxuna

Koppextop A. 4. ITnewxos

IMoamucano k mmeuatu 19 masg 1958 r.
Bymara 84x108'/3, 2,875 6ym. 1. 11,5 . 1.
Vu.-u3a. 10,8 .

JIB00070 Tupasxx 3000 sk3. Llena 3 p. 25 xom.

2-51 kHWkHas Tunorpadus Odanonurpadpusara
r. [Iepms, yin. KommyHuctuueckas, 57.
3aka3 64.
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