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Summary

The paper presents systematized information about distribution of karst caves containing accumulations of
old ice and snow outside the zone of continuous permafrost. It was found that among total number of 1,150
caves in the region known by January 1, 2022, the old ice had been registered only in 68 (6%) ones. Distri-
bution of them is conditioned by the general mechanisms of development of karst cavities, but a number of
additional conditions are required to form the snow-ice accumulations within them. Ice and snow are formed
mainly in bag-shaped caves confined to the middle and upper parts of river valleys, or in caves located in the
upper reaches of the ravines on the watershed areas, the entrances to which are represented by wells, deep
karst channels or are located in sinkholes. The intensity of accumulation and conservation of snow and ice in
caves, under other favorable morphological and hydrogeological conditions, is directly dependent on the area
of the entrance to the cave and the slope of the floor at its entrance. Snow-ice accumulations are represented
by ice bodies, stalactites and stalagmites, hoarfrost and large ice crystals, snow, firn and ice. The most devel-
oped of them is ice. The maximum recorded area of the cave ice is 5000 m?, its thickness is 11 m, the depth of
penetration of glaciation deep into the karst massif from the entrance reaches 70 m, and the length is 250 m.
Factors that reduce the accumulation of snow and ice in the caves of the region include: periodic flooding of
karst cavities, shortening of woody vegetation on the surface above them, and cave attendance. On the case of
the Askynskaya cave, the dependence of the state of snow-ice accumulations on local climatic conditions and
the degree of anthropogenic load has been determined. It is recommended to monitor the state of snow and
ice formations in the rarely visited Ledyanaya-Lipovaya cave with the most thick icing, in order to establish a
correlation between the state of glaciation of the cave and changes in local climatic conditions.
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CncteMaTn3poBaHbl CBEAEHMNA O PACNpPOCTPAHEHUN KapCTOBbIX MeLep C MHOFOAETHUMU CHEXHO-
negAHbIMM 06pa3oBaHMAMU. YCTaHOBJIEHO, UTO U3 BCEX U3BECTHbIX MeLep PernoHa TonbKo B 6% 3apuk-
CUPOBaHbl MHOTONETHME NER U CHer. PacnpocTpaHeHune Takux neliep 06ycioBIeHO OOLWMMU 3aKOHO-
MEPHOCTAMY PA3BUTUA M PACNPOCTPAHEHMA KapCTOBbIX nonocter. OgHako Ans GopMMPOBaHNA B HUX
CHEeXXHO-NefAHbIX 00pa3oBaHMI TpebyeTca pag AONONHUTENbHbIX YCTOBUIA.

Bgenenue Ddenepanun. Ha 1 aaBapst 2022 1. B pernoHe 3auK-

cupoBaHo 1150 kapcToBbix neiiep. Bo Bcex merte-

Bénpimas yacts paccMaTpuBaeMOro peruoHa pax ¢ IOINepeuHUKOM Bxoaa 6ozee 1,5 M 1 ommycKa-
oxBaThIBaeT Tepputopuio Pecnybaukmu bamkop- ommMcs OoT HEro mojioM GopMUPYIOTCSI CE30HHBIE
toctaH (PB) ¥ nuib yacTUYHO 3aTparuBaeT Tep- CHexXHo-JeasHbie oopasoBaHus (CJIO), 1 TOIbKO B
PUTOPUM COMpeaebHbBIX cyObeKTOB Poccuiickoii 68 nemepax (6% Bcex U3BECTHBIX TELIEP B perMOHE)
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IOCTOBEPHO YCTAHOBIIEHO MX MHOTOJIETHEE KPYIJIO-
TOIWYHOE CYIIIECTBOBAHMUE.

CHer u 1€ B KapCTOBBIX ITellIepax pernoHa (op-
MUPYIOTCS B YCIIOBUSIX KOHTMHEHTAJIBHOTO KJIMMAaTa
C JXKapKUM JICTOM 1 XOJIOTHOM 3MMO¥1 BHE 30HBI pac-
MIPOCTpaHEeHNST MHOTOJIETHEMEP3JIBIX TOPHBIX ITOPO/I.
CpenHeromoBast TeMIIepaTypa BO3IMyXa M3MEHSIETCS
ot 3,5 °C B IIpenypanbe no 0,5 °C na KOxxHom Ypaire,
a TIepro CO CPEIHECYTOTHOI TeMIIepaTypoii BO3Iy-
xa Hmxe 0 °C B cpeaem cocrasisgeT 160 u 170 gHei
cooTBeTCTBeHHO. OOBIYHO YCTOWUMBEINA CHEXKHBIN
IMOKPOB YCTaHABIMBACTCS B IeKaOpe M AePKUTCS
4—5 mecsmeB. TonmmHa CHEXKHOTO ITOKPOBA B JIeC-
HBIX paiioHax KOxHoro Ypana coctasiser 1,1—1,3 M,
B JIECOCTEITHBIX M CTEITHBIX paiioHax [Ipemypanns He
npesbimaet 0,6 M. Bes Tepputopust peruoHa OTHO-
CHUTCSI K 30HE CE30HHOTO PacHpOCTpaHEHUS Mep3-
JIOTBI, a TIIyOMHA IIpOMep3aHMs TPyHTa HAXOIUTCS B
00paTHOM 3aBUCMMOCTH OT TOJIIIMHBI CHEXKHOTO I10-
kpoBa u coctapisgeT 0,5—1,8 m (Kunsmerosa, 2005).
I1o MHEHIIO aBTOPOB HACTOSIIIEH CTaThU JIEN W CHET
B ITEIlIepax OTHOCITCS K TUMWYHBIM ITEIIEePHBIM OT-
JIOXKEHUSIM, TIOCKOJIBbKY OHU XapaKTePU3YIOTCS BCEMU
MpU3HAKaMM 00pa30BaHUsI OCATOYHBIX OTIOXKCHMUIA:
HWCTOYHUKOM (DOPMHUPOBAHUS OCATKOB, X IIEPEHO-
COM M HaKOIUICHHEM, IIpeoOpa3oBaHNEM B HOBBIC
(bopMBI COCTOSTHUS, a TIPU MX YHUUTOXKCHNUN — HaJIN-
YHUeM CJICI0B MX IMPUCYTCTBUS B IIPOILJIOM, HAIIpH-
Mep, TUTICOBOI MyKHU (AHApeituyk u 1p., 2013).

CHer B ITelephl IOCTYIAeT ¢ TOBEPXHOCTU Yepe3
BXOJIbI, OpPTaHHBIE TPYOBI 1 IIEJIU, a JIEN B HUX ITO Me-
XaHU3MYy 00pa30BaHUS MOIPA3IEIISTIOT Ha KOHXKEIS-
LIUOHHBIN (TMAPOTeHHBII), 0CaTOIHO-MeTaMOp(U-
yecKuii 1 cyommmatmoHHbI (JIMmutpues, 1980). JIEn
(opMupyeTcss HeIIOCPEACTBEHHO B IIelIepax, ITO
clemyeT U3 MeXaHM3Ma 00pa30oBaHMs IEIICPHOTrO
npaa. Ilemepsl ¢ HaTMYMeM CHeTa 1 JIbIa C JaBHUX
IIOP MCHOJIb30BaIN KaK €CTECTBEHHBIC XOIOMUIIb-
HUKKM. OXOTHUKHM W B HACTOSIIIIEe BpeMsI BDEMEHHO
XpaHSIT TaM JOOBITYI0 Au4b. [lemepsl ¢ MHOTONET-
HUMU CHEXHO-JICASHBIMI 00pa30BaHUSIMHU UMEIOT
HEeMAaJIOBaXKHOE 3HAYeHNE KaK 9KCKYPCHOHHBIE 00b-
€KTbl — OHU OYEHb MOITYJISIPHBI Y TypuCcTOB. OmHa-
KO TJIABHBIII HAYYHBIA M MPAKTUUECKUN UHTEPEC K
memiepaM ¢ MHOTOJICTHUM JIbIOM Ha COBPEMEHHOM
aTare X M3y4eHUs CBA3aH C TeM, YTO OHU — MH-
INKATOp M3MEHEHMSI MECTHOIO KJIMMaTa, TaK KakK
IIPY €TI0 MOTEeTUICHNN MACIITAa0kl OJICACHEHNS TIeIep
YMEHBIIIAIOTCSI, a IIPH ITOXOJIOJAHUSIX — YBEININBa-
fotcsa (Masmiomos, 2008).

3amgaun HacToslei paboThl — cucTeMaTU3aLs
CBeJIEeHUII 0 KapCTOBBIX Tellepax ¢ MHOTOJIETHH -
mu CJIO IOxHoro Ypana u Ilpenypaibs, a Takxe
YCTaHOBJIEHME OCHOBHBIX 3aKOHOMEPHOCTEN X pac-
npocTpaHeHnsa. MCXomHBIMM MaTepUalaMy TSI MC-
clieloBaHUM TOCAYKWIN: a) cOOpaHHbIE aBTOpaMU
JTaHHBIE TTO0 KapCTOBBIM TIelepaM PeErnoHa M3 Omy-
OJIMKOBaHHBIX, (POHJIOBBIX M apXUBHBIX ICTOYHUKOB
(B TOM 4ucJie OTYETOB TYPUCTOB-CIEIEOJOrOB O TO0-
XOZax B IeIlephl) IOYTHU 3a IBYXBEKOBOI IIEPUOLL U3~
yJeHUs TIelllep perruoHa; 0) MoJIeBbIe UCCIICAOBAHMS
neuep, nposeaéHHbie apTopamu ¢ 1980 mo 2021 r. B
X0Z€ U3YYEHUSI U ChEMKHU ITPOSIBIICHUM 3K30T¢HHBIX
TeOJIOTUYECKUX TIpolieccoB. IIpruMeHsIN cTaHgapT-
HbIE 10 00CJICIOBAHUIO U TOITOrpaUIeCKO CheMKe
Te1ep METOIbI UCCIICIOBaHUS.

CocrosiHne BoImpoca

Bnepsoie nén B nemepax FOxHoro Ilpenypa-
Jibst onvcan reorpag H.IT. PorukoB B neiepe Kpsich-
Tumek 8 wons 1769 r. (1o cTapoMy CTHITIO) B IIEPUOL
skcneauuuu Ilerepdyprckoit Akagemun Hayk, Bo3-
rnasnsiemoit akagemukoM I1.C. TTannacom. B atoii ne-
1epe, Ha mpaBom Oepery p. Mk, B 0,5 KM K ceBepy OT
nepeBHM MockoBo TyiiMa3snHCKOTO MYHMIIAIIATEHO-
ro paiioHa (B HacTosiiee Bpems: Pecryoiuka baikop-
TOCTaH) OH 3a(pMKCUPOBAJI JEM B ABYX I'POTAX U XOAaX.
ITozxe CJIO ObuIM OOHApYKEHbI 1 B APYTUX Mellepax.
CaeneHus1 0 HaTMYuu ce30HHbIX U MHOrosieTHux CJIO
B netepax KOxxHoro Ypana u Ipenypanbs (nanee — pe-
TMOH) cofep:Katcsl He MeHee yeM B 100 TurepaTypHbIX,
(oHI0BbIX U apXMBHBIX UcToUHUKAX (Cokosnos, 2008).
B GonblMHCTBE B HUX IPUBOISTCSI OTPHIBOYHbIC TAH-
HbIe 0 BUJaxX U hopMax 1 3HAYUTEJILHO pexXe — Mac-
mtadbax CJIO 6e3 KOMITIEKCHOM UX XapaKTePUCTUKMU.

ITepBbie oboOMIaOIIME padoThl o 20 meliepam
CO JIbJAOM U CHErOM PErrMoHa BBIMOJHEHBI B 1960-x
rogax I'.B. Baxpyuesbsim (Baxpyuies, 1965, 1972).
OCHOBHBIM YyCJIOBUEM It (POPMUPOBAHUS B TIEIIe-
pax JibIa U CHEeTa OH CYMTAJI KX MOP(OIOTHIO — MEIII-
K00Opa3Hy1o (hopMy KapCTOBBIX MojiocTeit. MM npen-
JIOKEHO TPU MeXaHu3Ma 00pa30BaHUS MELIEePHBIX
JIBIOB: 00pa30oBaBIIMECs 3a CUET YIJIOTHEHUS CHETa;
(opmupoBaBIIMecsT B pe3y/bTaTe KOHISHCAIIUU BO-
JSTHBIX ITApOB M BO3HMKIIIKE 32 CYET BOM BOIOHOCHBIX
ropusoHToB (Baxpyiues, 1972, c. 117).

K koH1y 1980-X rogoB 4Mcio U3BECTHBIX B pe-
TMOHE TIeIlep CO CHETOM U JIbIOM ITOUYTH YABOUJIOCH.
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B.N. Maptun (Maptun, 1981) Ha ocHOBe aHaIu-
3a KOMIUIEKCca JaHHBIX 110 40 IelepaM co CHEroM 1
JIBIOM OIIPEACINII MSITh HEOOXOIMMBIX YCIIOBUIA MX
oOpa3zoBaHUs. DTO — Hajnuuue: 1) B Te4eHUE roja,
KaK MUHUMYM, 1—2-MeCSYHOTO MepruoIa ¢ yCTOM-
YUBBIMHU OTPULIATEIbHBIMU TeMIIepaTypaMM BO3-
nyxa; 2) pacKpBITOil TPEIIMHOBATOCTU 1 3aKapCTO-
BaHHOCTH MAacCHBa; 3) pe3KOro mnepenana BHICOT B
penbede I co3maHMs rpagreHTa IIepeToKa BO3-
OYIIHBIX MacC B TOPHOM MaccuBe; 4) MEIIKooOpa3-
HOI unu cruoHOo0Opa3HON MOPGOIOIUH MMOJIOCTU
WJIM 30HBI TPEIIMHOBATOCTH, 5) SKpaHUPOBAHHOCTHU
JIMHUACTBIM MaTepUalIoOM WX IIePBUYHBIMU JIeOsI-
HBIMU 00pa30BaHUSMU JHA ITOJIOCTH.

Ha ocHoBe cucremarusanuyu MOpPMOIOTMISCKIX
1 MOP(HOMETPUUIECKUX XapaKTepUCTHK IIelep Ypaia
K ycTaHoBJeHHBIM B.1. MapTuHbIM yciioBusIM Gop-
mupoBanusg MHoroyeTHnx CJIO 1O .E. JlobanoB no-
OaBuJ ewé aBa (pakTopa UHTEHCUBHOCTU 00pa3o-
Banus CJIO B memiepax: IpsIMyIO 3aBUCUMOCTD OT
BeJIMYMHBI HAKJIOHA TI0JIa IIeIephl OT BXOAa B IIIy0Ob
KapCTOBOTO MAcCHBa 1 pa3Mepa BXOTHOTO ITOIeped-
Horo ceueHus (Jlodbanos, 1981, 1979), a UK. Kynps-
moB u P.A. Canuxos eié B 1960-¢ roas! (Kynpsiiios,
Canuxos, 1968) oTMeTHIN 00paTHYIO 3aBUCUMOCTD
koimmdectBa CJIO oT 3a/1ecéHHOCTY MECTHOCTU Ha
neliepoit u e€ OKPeCTHOCTEIA.

Ha 1 auBaps 1993 1. B peroHe ObLIO JOCTOBEPHO
ycta"oBiaeHo 50 nemep ¢ HammuneMm CJIO B Térmmoe
BpeMsI Toma. AHAIM3 X PacIpOCTPaHEHMSI, BBIIIOJI-
HeHHbIt B.M. MapTuHbIM U aBTOpaMU HacTOsIIeH
CTaTbU, II0KA3aJl, YTO MPUYPOUYECHBI OHU K CKJIOHAM
IOJIMH peK Ha BbIcoTe 10 150 M Ham 3pO3MOHHBIMU
Bpe3amu, a pacupocTtpanenue CJIO B ry0p memep
mocturaeT 250 M (memepa KnmHaepanmHckas uM.
30-metus [TobGennr), XOTS B OCHOBHOM He TTpeBbIIIa-
eT 50 M. MakcuMasbHas IUIOIIAnb MeIlepPHBIX JIHIOB
nocturaer 5000 M? (nemepa ACKbIHCKAsA), HO OObIY-
Ho He nipesbiaer 1000 M2, a MOLITHOCTB JIbIA KOJIe-
osercs ot 0,5 no 11,0 M (MaptuH u ap., 1993).

K 2000 r. uccinenoBaHUSIMU CIIEJ€OJIOTOB U3
You1 yncno neuiep, B KOTOPLIX cDOPMUPOBAHBI
mHorosnetHue CJ1O, Bo3pocio 10 63, omHAKO CBe-
JIEHUSI TI0 HUM He ObLIM CUCTEMaTU3MpOBaHbl. B mo-
cleaHel onmyOJIMKOBAaHHONM Ha CErOMHSIIHUN IeHb
cBomHoi padote 1o nemepam ¢ CJIO peruona (Co-
KoJsioB, 2008) npuBeneHbl OAPOOHBIE JaHHBIE MO
49 nemepam ¢ mHorojieTHuMu CJIO. B aTo0it padote
MpuBeIeHa CTaTUCTUKA pacpoCTpaHEeHUs TeIep C
CJIO no xapcToBBIM MPOBUHLIMSIM U paifoHaM, 3e-

MEHTaM peJibeda 1 abCoTIOTHRIM oTMeTKaM. Ha oc-
HOBe e€ aHajiu3a YCTAaHOBJIEHO, UTO HauOoJbllee
yuciio neuiep ¢ MHorojgetHuMu CJIO (90%) cocpe-
noroyeHo Ha KOxxHoMm Ypane B 3amamgHo- Y paibCKoi
KapCTOBOI MPOBUHLIVU, THe OHU C(HOPMUPOBATIUCH
B HUKHE- U CpeAHENaae030MCKIX U3BECTHIKAX U
MIPUYpPOUYEHBI K CKIIOHAM JOJIMH peK B MHTEpBajie
abcomoTHBIX 0TMeTOK 200—400 M.

Mmuoronernue CJIO, 3a¢puKkcrupoBaHHBIE Ha
MPOTSDKEHUN HECKOJIBKMX JIET B TEYCHME BCEro Ka-
JICHIApHOI0 rofa, NpeAcTaBIeHbl BCEMU U3BECT-
HbIMU reHeTndeckumu turnamu CJIO, Ha 4dTo emié
OoJiee mojiyBeka Haszand ykasbiBai ['.B. Baxpylies
(Baxpymies, 1965, 1972). B coBpeMeHHOI1 TepMu-
Hosioruu (Tumodees u ap., 1991; Masmonos, 2017)
B OCHOBHOM 3TO: KOHXEJSIIMOHHBIE (TUAPOTeH-
HbIe) HaJeAW Ha CTeHaxX W I0Jy; 3aMEp3iiast UH-
(bunbTpalIMOHHO-KAaIeIbHAas BOAA B BUJE CTajlaK-
TUTOB U CTAJIATMUTOB; CYOJIMMALIMOHHAS U3MOPO3b
U KPYITHbIC JIEASIHbIE KPUCTAJLIbI; OCaTOUYHO-ME-
tamopdudeckue cHer, pupH 1 néx. B psaae memep
(Kytykckue, Cymran, AckbiHckass, KnagepianH-
cKas U Ap.) IPOBOAUINCH CIIELMAIU3UPOBAHHBIC
nccienoBanus ykazanHbx TuroB CJIO (Yepssiio-
Ba u np., 2012; CrenanoB u ap., 2014; Kamebdckas,
Crenanos, 2016; Tpodumona u ap., 2020 u gp.),
OIIHAKO B 1IEJIOM I10 PETMOHY OHU He BeuCh. B Ha-
cTosllee BpeMs MOXHO TOBOPUTH JIMIIb O HaJU-
gy MHoroneTHUX CJIO B pa3HbIe TOABI B TOW WU
nHoi nemepe. Takum 00pa3om, CTereHb U3Y4eHHO-
CTU MeIlep pernoHa OTHOCUTEJbHO HAJIWYMs B HUX
mHoronetHux CJIO — xopoiast, omHaKO 10 HACTO-
SIIETO BpEMEHU CBEACHUS 000 BCeX U3BECTHBIX Tie-
mepax ¢ MHoroeTHUMHU CJIO He ObITM 0000IIIEHBI
1 OCHOBHBIE 3aKOHOMEPHOCTH UX PaclpocTpaHe-
HUS IPUBOISATCS B CTAThe BIIEPBLIC.

Pe3yabTaTsl nccienoBanuii

Cmenensv oaedenenus neuwep. CaMoMy 3Ha-
YUTEIbHOMY OJICICHCHUIO B PETMOHE MOABEPKE-
HBI TpM Mellepbl: AcKblHcKasg, KuHaepanHckas
nM. 30-netusa Ilob6ensr m Kyrykckas 4. Makcu-
MajibHas 3aUKCUpOBaHHAs IUIOLIANb Haleaeii B
Hux cocrasuget 5000, 2400 u 1200 M2 cooTBeTCT-
BeHHoO. [Inomans CJIO B neBsTH Ieliepax paBHa
200—650 M2, B 11 — 100—200 M2, a B ocTaJbHBIX
45 newepax (66%) He npesbimaet 50 M2, TakuM 06-
pa3om, Teniep ¢ KpyIMHbIMU CKOTUICHUSIMU MHOTO-
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netHux CJIO B peruoHe mMauo, 9YTO O0OYCJIOBICHO
PeIKO BCTPEYAIOIINMCSI OMHOBPEMEHHBIM CoUueTa-
HUEeM HeOoOXOIMMBIX YCJIOBU IJIs1 00pa30oBaHUS U
HakorieHus MmHoronetTHux CJI10. I[lepeyens nemiep
¢ maorojetHuMu CJIO 110 cocTossHMIO Ha 1 THBaps
2022 r. mpuBenéH B Taba. 1 1 2, a ux reorpadude-
CKO€ pacmoyiokeHue — Ha puc. 1 u 2. Paccmorpum
0COOCHHOCTH MX pacIIpOCTpaHEHUsI, a TaKXKe MOp-
(onormueckmne u MoppoMeTpruIeCKIe XapaKTepu-
CTHMKU IIeIep, BIUSIONIEe Ha NHTEHCUBHOCTh Ha-
KoruteHus B Hux MHoronetTHux CJI10.
Teoepagpuueckue ocobennocmu. Cample ceBep-
HBIE IIeIIephl ¢ MHOTOJICETHUM ojieneHeHueM — Ca-
bakaeBckad 1, 2 u YpMmanTay Ha YPUMCKOM TIIATO;
camble 10XHbIe — bosbiuas JlabupuHToBast u Jleno-
BasI Ha 3aIlagHON OKpanmHe 3MIaupCKOro IUiaTo; 3a-
nagaeie — Jlengnag (MakciotoBckas-1) Ha [1pu-
OelIbCKOM paBHUHE; BOCTOUYHBIe — HabumeBckue 2
" 3 B mpeaeax HU3KOTOPHBIX XpeOTOB 3aagHOTO
ckitoHa KOxnoro Ypana (cum. puc. 1). [Ipu aTom mu-
HUMabHas wiomansk MHorojgetHux CJIO Benen 3a
YMEHBIIICHHEM B PETMOHE CPeIHEMHOTOJIETHE TeM-
IepaTypsl BO3Ayxa B CEBEPO-BOCTOYHOM HaIIpaBIIe-
HUHU YCTAaHOBJIEHA Ha KpaliHeM ore bamkoprocraHa.
B runcomerpryeckomM OTHOIIIEHUH caMasl BBICO-
KO pacmojioxkeHHas rerepa ¢ MHorojeTHumMu CJIO —
XomonHas siMa (abc. oTMeTka Bxoma S00 M) Ha 3aman-
HOIT oKparHe 3MIanupCcKOro IJIaTo, a caMasi HU3KO
pacrionoxenHoit (110 m) — JlenssHast (MakcioToB-
ckas-1) B papuuHHOM Ilpenmypanbe (cMm. Tadm. 1, 2).
Taxum 00pa3oM, BEICOTHBII MHTEPBaAI HAXOXKICHUS
nemrep ¢ mHoroiaetHuMU CJIO coctaBnsger 390 M, a
HauOoJIbIIee Yucio neuiep ¢ MHorojgetHuMu CJIO
HaXOIUTCSI B TOPHOIT YaCTU PeTMOHA B MHTEpBae ad-
comoTHBIX 0TMeTOK 200—400 M, mIsT KOTOpOTro Xa-
PpaKkTepHO 1 HanOOJIbIIIee pacIpoCTpaHeHNE TIeIIep B
1IeJIOM I10 PerroHy. MeHbIlle BCEero Ielep ¢ MHOTO-
netarMu CJIO pacripoctpaneHo B paBHUHHOM [Ipen-
ypaJibe Ha aOCONMOTHBIX oTMeTKax 150—300 M.
Teoaoz0-2eomopghoaoeuneckue ocobennocmu. I1o-
IaBJIsIoIIast yacTh Iemep ¢ MHorojgetHuMu CJIO
(59 memep, 6% Bcex M3BECTHBIX IIEIIEP 3TOM YacTu
peruoHa) cpopMUpoBaHa B U3BECTHSIKAX Ypab-
CKOI KapCTOBOM CTpaHBI, IIe OHM B OCHOBHOM CO-
CpemoTOYEeHHI B Mpeaeiax HU3KOTOPHBIX XpeOTOB
3amamHo-YpalbCKO BHEIIHEM 30HHBI CKJIamauyaTo-
ctu fOxuoro Ypana (46 memep, 6,6% Bcex U3BECT-
HEBIX MeIIep CIeJeoNpoBUHLIINM). B 3HaunTEeIBHO
MEHBIIIel cTelmeHn OHM BcTpedaroTcs B OxHOM
IIpenypainbe (neBdTh meiep, 3,7% Bcex melep 3Toi

4YacTu perroHa). MeHblle BCEro memep ¢ MHOTO-
netHuMu CJIO Habnrogaercsl B rurncax — BCEro Tpu
neiiepsl, 2,6% BceX U3BECTHBIX TMIICOBBIX MELIEp
peruoHa. DTo 00yci0BJIeHO 00jiee MOJIOABIM BO3-
pacToM Iiellep B TUIICaX M OTCYTCTBUEM B OOJIBIIIMH-
CTBE 13 HUX OJIATOIIPUSTHBIX MOP(POJIIOrMYECKUX YC-
JIoBUit 11 HakorieHus1 MHorojetHux CJIO.

B reomopdoysornueckoM OTHOIIEHUU YYTh
6oJiee 1MoJI0BUHKI (52%) melep co JIbAOM U CHETOM
perroHa cOpPMHUPOBAHO Ha CKJIOHAX JOJHH peK,
YTO OOYCJIOBJIEHO XOPOIIIO M3BECTHOM KapCTOBE-
JlaM 3aKOHOMEPHOCTBIO YCUJICHMSI pa3BUTHUS Kap-
CTa OT «sIIep» BOAOPA3AeIbHBIX IIPOCTPAHCTB K JI0-
nuHaM pek (Cokosnos, 1962; Makcumosud, 1963 u
ap.). IIpy 2TOM BCe OHU PacnoIOKeHbl B CPeTHUX
1 BEPXHUX YACTSIX CKJIOHOB IOJIUH PeK WJIU B IPU-
JTOJUHHBIX YacTSIX BOAOPa3AeIbHbIX IPOCTPAHCTB,
rae popMHPOBAHMIO TIEIIEP CITOCOOCTBYET MHTEH-
CMBHOE€ pa3BUTHUE TPELIMH OOPTOBOro OTIIOpa, Ha
YTO yKa3bIBAIOT BCe MCCieaoBaTe/n Kapcra. Bmos-
HE €CTeCTBEHHO, UTO ICIIEPbl ¢ MHOTOJIETHUMHU
CJIO OTCyTCTBYIOT B AHMILAX JOJUH PEK U B HUX-
HUX YaCTSIX MX CKJIOHOB B 30HE CE30HHOTI'0 KoJieha-
HUsI YPOBHSI KapCTOBBIX BOJ, TaK KaK UX HaKOILJIe-
HUIO MIPEMNSITCTBYET MEPUOANIECKOE OOBOIHEHUE
KapCTOBBIX IMOJIOCTEH. B 3TOi1 CBSI3M OTMETUM, UTO
nocje cozganus B 2003 r. FKOmary3mHckoro Boao-
XpaHuiauiia Ha p. benasg u moaToruieHUs HUKHUX
sTaxeil nemepbl CyMraH ero BogaMu CIIEJIE0JI0-
raMu, €XXeroaHo MOCEIIAIONIMMU TIeIIepy U Mpe-
CTaBJSIOIIMMU OTUYETHI O CIIEJICONMOXOMaX, 3a-
(ukcupoBaHa Aerpamalus oJieACHEHUs IIelephl
(maHHbBIE HEe ONYOJMKOBAHBI).

Emé onHa BaxkHast reoMop@oioruyeckast 0co-
OCHHOCTb pacIpOoCTpaHEeHMSs MelIep C MHOTOJIeT-
HuMu CJIO — nmpuypoYEeHHOCTD K BEPXOBbSIM JIOTOB
1 CYXOJOJIOB Ha BOIOPAa3AeIbHBIX TPOCTPAHCTBAX
(47% Bcex neluep pernoHa ¢ MHorosieTHuMu CJ10),
YTO BIIOJIHE COOTBETCTBYET XapaKTepy pacipocTpa-
HEHUsI TTOBEPXHOCTHBIX IPOSIBJICHUI KapcTa B pe-
ruoHe (CMupHOB u 1p., 2019; CmupHoB, bakuesna,
2020). Apxuii mpruMep 3TOro o0CTOSATENbCTBA — Me-
mwepnl Kytykckoro ypouuina Ha Hyrym-benbckom
MexXaypeube (CM. pUC. 2), BXOAbl B KOTOPbIE Tpe-
CTaBJIEHBI KOJIOALAMU U IIaXTaMU WJIA PACIIOIOXKe-
HbI B KAPCTOBBIX BOPOHKAX.

HaBHO 3aMe4YeHO, YTO B TOPHOI YaCTU peru-
OHa B TJIYOOKMX 3aJleCEHHBIX JIOraxX, KapCTOBBIX
KOJIOAIIaX ¥ BOPOHKAX BBHIMABIIMI 332 3UMY CHET
MOXET COXpaHSIThCS IO CEpeIMHBI JeTa. BromHe
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Puc. 1. KapcroBble mneiiepbl ¢ MHOTOJETHUMU CHEXHO-JICASTHBIMM 00Opa30BaHMSIMM Ha OOIIEl cXeMe TUMU3aluu
kapcta FOxnoro Ypana u [Ipenypanbsi.

Kapcmosas cmpana Bocmouno-Eeponeiickoil pasnunst (1): 1 — (I—A) paBHUHHBIN KapcT B TOPU3OHTAIBHO U TOJOro3ajeramoimx
noponax Ilpenypanbs; 2 — (I—B) paBHUHHBIN 1 nipearopHbiit KapcT [Ipeaypaibs B mojoro3ajeraiimx U cadoaucIOLMPOBaH-
HBIX TToponax. Ypassckas kapcmosas cmpana (I11): 3 — (11—A) TOpHBIN U TIPEATOPHBIN KapCcT B TUCIOUUPOBAHHBIX Y CHJIBHOINC-
JIOUMPOBAaHHBIX 0Opa3zoBaHusix Ypana; 4 — (II—b) paBHMHHBIN KapcT B CKJIaa4aTO-TbIOOBBIX OTJIOXEHUSIX 3aypaibsi. TUIIbI Kap-
cra (5—8): 5 — cynbbaTHBI; 6 — KapOOHATHBIN; 7 — CyTb(haTHO-KapOOHATHBIN; & — KITAaCTOKAPCT; 9 — TEPPUTOPUN C OTCYTCTBU-
eM MpOSIBJICHUI KapcTa Ha MOBEpPXHOCTU; /() — KapcToBasl meliepa ¢ MHOTOJETHUM JibAOM. I'paHulibl: /1 — KapCTOBBIX CTPaH;
12 — TAMIOB KapcTa 1o XapakTepy peibeda M yCIIOBUSIM 3aJleraHUs TOPHBIX Topox; 13 — cyobekToB Poccuiickoit Denepannm

14 — Bpeska (cMm. puc. 2). CoctaBunu aBTopbl. Kapcronoruueckast ocHoba (CmupHoB, 2020)

Fig. 1. Karst caves with perennial snow and ice formations in the general scheme of karst typification of the Southern
Urals and Cis-Urals.

Karst country of the East European Plain (1): 1 — (I-A) flat karst in horizontal and gently sloping rocks of the Cis-Urals; 2 — (I-B) plain and
foothill karst of the Cis-Urals in sloping and weakly dislocated rocks. Ural karst country (11): 3 — (II—A) mountainous and foothill karst in dis-
located and highly dislocated formations of the Urals; 4 — (II—b) flat karst in folded-block deposits of the Trans-Urals. Karst types (5—8): 5 —
sulfate; 6 — carbonate; 7 — sulfate-carbonate; & — clastokarst; 9 — territories with no manifestations of karst on the surface; /0 — karst cave
with multi-year ice. Borders of: 77 — karst countries; 12 — types of karsts by the nature of the relief and conditions of occurrence of rocks;
13— subjects of the Russian Federation; /4 — inset (see Fig. 2). Compiled by the authors. Karstological basis (Smirnov, 2020)
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Puc. 2. KapcToBble neuiepbl ¢ MHOTOJIETHUMU CHEXHO-JIEAsIHbIE 00pa30BaHUSIMU IIUPOTHOrO TeyeHus p. benoit
(Bpe3ka K puc. 1).

Kapcmosas cmpana Bocmouno- Eeponeiickoii pasnunbt (1): 1 — (1—B) npearopnsiit kapct [Ipeaypaibs B c1aboaMCA0LMPOBAHHBIX
noponax (rmepeaoBbie HU3KOropHbie XpeOThl KOxxHOro Ypana).

Ypanockas kapcmosas cmpana — rOpHBII KapcT B AMCIOLIMPOBaHHBIX 00pasoBaHusx LleHTpanbHO-Ypanbckoro noaHstus (I11—A):
2 — (II-A,) xapcT HU3KOTOPHBIX XpeOTOB 3anagHoro ckioHa FOxHoro Ypana; 3 — (I1-A,) kapct ceBepo-3ananaHoil oKparuHbl 3U-
JIAUPCKOTO TUIATO; 4 — KapCTYIOIINECsT IIOPOIbI M UX T€OJJOTMYEeCKUIl MHICKC: TeBOHCKUE M KAMEHHOYTOJIbHbIE KapOOHATHBIE OT-
JIOXeHUs 3anaaHo-YpaabcKoil BHeNIHeN 30HbI ckiamyatoctu (D+C), cunypuliickue v 1eBOHCKUE MTPEeUMYIIIECTBEHHO KapOoHaT-
Hble OTJIOXeHUs 3uIaupckoro cMHKIMHOpU (S+D), panHepudeiickue KapOOHATHbIE OTJIOKEHUSI MUHbAPCKOI cBUTHI (RF;mn)
J0T0-3aMnaJHOi OKpauHbl balllKupCKOro aHTUKJIMHOPUST; 5 — MPEUMYILIECTBEHHO HEKAPCTYIOIIMECS MTOPOIbI M UX T€OJOTMYECKUA
MHAEKC: TepPUTeHHO-KapOOHATHBIE OTIOXEHUsI paHHel epMu BocTouHoro 6opra IIpenypanbkoro nporu6a (P)), TeppureHHsle
OTJIOXKEeHHUs1 No3aHero pudest 1 panHero naineosost (RF;+PZ,); 6 — kapcroBas neliepa ¢ MHOTOJIETHUM JIbIOM; 7 — POLHUK; & —
noHop. COCTaBWIM aBTOPBI

Fig. 2. Karst caves with snow and ice formations of the latitudinal flow of the rive Belaya (Inset to Fig. 1).

Karst country of the East European Plain (1): I — (I-b) foothill karst of the Cis-Urals in weakly dislocated rocks (forward low-
mountain ranges of the Southern Urals).

The Ural karst country is a mountain karst in the dislocated formations of the Central Ural uplift (II—A): 2 — (II—A1) karst of the
low-mountain ranges of the western slope of the Southern Urals; 3 — (II—A2) karst of the northwestern outskirts of the Zilair pla-
teau; 4 — karst rocks and their geological index: Devonian and Carboniferous carbonate deposits of the West Ural outer folding
zone (D+C), Silurian and Devonian predominantly carbonate deposits of the Zilair Synclinorium (S+D), Early Riphean carbonate
deposits of the Minyar Formation (RF;mn) of the south-western margin of the Bashkir anticlinorium; 5 — predominantly non-
karst rocks and their geological index: Early Permian terrigenous-carbonate deposits of the eastern side of the Cis-Ural trough (P,),
terrigenous deposits of the Late Riphean and Early Paleozoic (RF;+PZ,); 6 — karst cave with multi-year ice; 7 — spring; & — ponor.
Compiled by the authors

€CTeCTBEHHO, YTO YeM OOJIbIIEe IO pa3MepaM I10-
BEPXHOCTHas (hopMa MPOSIBJICHUST KapcTa C BXOIOM
B TIElepy, a clAeJoBaTeNbHO, U €€ CHerocoopHas
ILUIOIIAAb, TeM 00Jice MHTEHCUBHO HaKaIlJIMBacTCsI
CHET B KApCTOBOM MAacCHUBE TOPHBIX TTOPOJ U TT0JI0-
ctax. Tak, B KyTykckom ypouuiie rimyouHa ojesae-

HEHUS TelepHbIX KOPUIOPOB 1 3aJI0B B 30HE a3-
pauuu (¢ mpeBbilieHMeM Hap p. benag 140—237 m)
pocturaet moytu 70 m (nmemepa Cymran, Kytyk-
ckas 4), T.e. rTyOMHA MPOHUKHOBEHUS XOJIoAa B
KapcTyooluecs: ropHbie mopoabl Ha FOxxHoMm Ypane
MOXET YBEJIMYMBAThLCS [0 CPABHEHUIO C TEPPUTO-
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pUSIMU OTCYTCTBUSI pa3BUTHUS KapcTa B paBHUHHOM
JacTu pernoHa nmoutu B 40 pa3. DTo 00CTOATETb-
CTBO ClIeAyeT YUYUTHIBATh IIPU IIPOEKTUPOBAHUN
pa3MelIeHs COLMaIbHO-3KOHOMUYECKNX 00beK-
TOB B palioHaX pa3BUTHUs TOPHOTO TUIIA KapcCTa.

Mopgomempuneckue u mopghoaoeuneckue oco-
bennocmu newep. ECu MCTOYHMKOM HAKOILICHUS
CHeTa M JIbJa B IIelIepax CIYKMUT 3MMHUI XOJIOI,
TO MHTEHCHUBHOCTD €TO MOCTYILJICHWS B HeMaJlol
CTEIeHM 3aBUCUT OT pa3Mepa IIyTeli, IPOBOISIINX
xoJjion. OCHOBHOI 13 HUX — BXO[I B Itemepy. Jdpyroii
(pakTOp MHTEHCUBHOCTY HAKOIUICHUS CHETa U JbAa
B IIelliepaxX — HAKJIOH I10JIa IIPUBXOIOBEIX KOPHUIO-
POB U 3aJI0OB Temephl. s 3aenrHux mmemep ycra-
HOBJICHO, YTO YeM OOJIbIIIe IJIOIIAAb IOIIePEYHOTO
CEUYeHMs BXOMa U Kpyde HAKJIOH I10J1a IIPUBXOMIOBBIX
KOPUIOPOB 1 3aJI0B IIeIIephl, TeM Ha OOJIbIlIee pac-
CTOSTHME IIPOHUKAET MHOTOJIETHEE OJIeeHEHNUE B
IyOMHY KapCTOBOTO MacCHBa. Y CTaHOBJIEHO TaKXe,
yTo romanbk MHorojeTHrX CJIO HaxomuTCs B TIpsI-
MOl 3aBUCUMOCTH OT 00BbEMa MOJIOCTH, B KOTOPOil
OHU (DOPMUPYIOTCSI.

YéETue Bcero 3ta TEHACHIMS IIPOSIBISICTCS B
MEIIKOOOpa3HbIX 00JIee CTATUYHBIX B OTHOIIEHUN
BO31yX000MeHa (cj1abompoBETPUBAEMbBIX) B TETLIbIA
MepUOI Toa U OTHOCUTEIFHO HEOOBIINX 110 IPO-
TSCKEHHOCTH Tielepax (cM. Tabir. 1, 2), He UMEIOIIX
OT BXOJIa pa3BeTBJICHUI B BUIE KOPUIOPOB 1 XOHOB.
B nemepax co Bxomamu Ha pa3HbBIX BEICOTAX, MJISI KO-
TOPBIX XapaKTEPHO CE30HHOE M3MEHEHIEe HaIIpaBJIe-
Hue Betpa, CJIO MoryT ¢hopMUpPOBATHCS Y HIDKHETO
BXOIa B IIpeaesiaX OTPpUIATEIbHOM TeMIIepaTypHOt
aHoManuu. CuuTaeTcs, 4To IIpUMep TaKOil Moze-
1M — nemepa KnHaepamHCKas ¢ pacIiooKeHHOM
BoIlIe He€ memepoii Jlegnea (Masmomos, 2008).
OnpHako (pu3mdecKast CBSI3b STUX IeIIep IPYT C ApY-
TOM CIIeJIe0JIOTaMK He TIOATBEPXKIACTCSI, a M3MEHe-
HUe HaIlpaBJIeHUs] IBMKECHUS BO3OyXa B Y30CTH, OT-
JIEJISTIONIE A MHOTOKIJIOMETPOBBIA 1 MHOTOSIPYCHBIN
JTaOUPUHT Temepbl KuHmepanHcKas OT MEIIKO-
00pa3HOro MPUBXOIOBOIO yYacTKa, I10 HAOIIOICHN-
sIM aBTOPOB, HE CE30HHOE, a CBSI3aHO C U3MEHEHMS -
MM aTMOC(HEPHOTO JaBJICHUS Ha TIOBEPXHOCTH.

Bospacm newep u cocmosanue newepnozo avoa.
IlomaBnsroniee OOJBIIMHCTBO Mellep PEerMOHa C
mHorojetHuMHU CJIO mMeeT cpeaHeIuIeiicTome-
HOBBbII1 U Oosiee ApeBHUI Bo3pacT (MapTuH u ap.,
1993; CmupHuoB, Cokonos, 1993). K Hauany rojo-
IICHAa OHM YK€ BCTYIIIN B KOPUAOPHO-TPOTOBYIO
HaTE€YHO-OCHIIIHYIO 1 00BaJIbHO-IIEMEHTAIIMOH-

HYIO WM MHQWIBTPAIMOHHO-CYXYIO CTaIuU pa3-
Butus (Tumodeen u np., 1991). Takum obpaszom,
B TOJIOLIEHE, KaK U B HACTOsIIee BpeMsI, YKe Cy-
IIECTBOBAJIM HEOOXonMMbIe MOP(OJIOTHYECKUE U
MopdoMeTpUIeCKUe YCIOBUS st (DOPMUPOBAHUS
mHorosietHux CJIO B nenepax permoHa. 31o npej-
MOJIOKEHNE MOXKET ObITh OATBEPKIACHO WIIM OIIPO-
BEPTHYTO, HAIIpUMED, IMAIMHOJIOTMYECKUMU UCCIIe-
JMIOBaHMUSIMU TOJIIII TIEIIEPHOTIO JIbIA. YCTaHOBIICHO,
YTO BO3PACT MEIIEPHOTO Jbla MOXKET JOCTUTATh
3000 net (Masmtonos, 2008, 2017).

BrniosnHe 04eBUIHO, YTO UCTOYHUK aKKyMYJIs-
LIMK XOJI0Aa B KaPCTOBBIX ITelliepax — OTPULIATEIIb-
HBIEe TeMIIepaTypbl Ha OBEPXHOCTU, HO B MHOI'O-
JIETHEM ILIaHE OHU HEeTIOCTOSIHHBI. MHTEeHCUBHOCTh
HakorieHus u coxpaHeHust CJIO — uHauKaTop u3-
MEHEHUsI MECTHOTO KJIMMATa, Ha YTO YKa3bIBaJIu BCe
ucciaenoBateau newep (Masntoaos, 2017). ITpume-
POM 3TOMY MOXKET CIIY>KUTh XOPOIIIO U3ydyeHHasl 10
CPaBHEHMIO C IPYTUMMU TIelIepaMy perioHa ACKbIH-
ckag neuepa (Yepssauona u ap., 2012; Kagebekast
u ap., 2019; Cokousos, 2020 u np.). AHaIU3 UMelo-
IIMXCS B paCIIOPSDKEHUM aBTOPOB JAHHBIX O COCTO-
sHuu CJIO B meniepe rmokasbiBaeT, UTO IJIOLIAAb
HaJeAu U 00BbEM JIEHISIHBIX CTAaJarMUTOB U CTajlaK-
TUTOB B HEil HEe MOCTOSTHEH W MOXET MEHSIThCS B
2 pa3a u 6ojee. Tak, B 1924 r. Hajneab NOKpbIBa-
JIa JINIIb TIOJIOBUHY TJIMHUCTOTO T10JIa MelIephl, a B
1964 r. oHa 3aHMMaJla IOYTH BCIO ero Imioianb. K
1 suBaps 2021 r. riolaab HajleAn HEMHOTO YMEHb-
mmsIack v cocrasuia ~5000 M2 (puc. 3), 4To BIIOJIHE
€CTECTBEHHO OOYCJIOBJIEHO ITOBBILIEHUEM CpEIHE-
TOJIOBOI TeMITepaTypbl MECTHOCTH, @ UMEHHO — I10-
TeIJIEHWEM 3MMHUX MeCSILIEB B ITOCJIeIHee IeCs-
tunetue (Yepssauona, 2012), uyTo npegonpeneanio
HEOOXOIMMOCTh psia MEePOIIPUITUI IO COXpaHe-
Huto CJIO B newepe.

ITemepa AcKbIHCKAs — re0J0rMYeCKUil mamsT-
HUK nipuponbl ¢ 1965 r. (ITocranoBnenune Cose-
Ta MunuctpoB bamkupckoit ACCP ot 17 aBrycra
1965 r. Ne 465) 1 yXe MHOTO JIET IIPUBJIEKAET BHU-
MaHHE CIIeJIeOJIOTOB 1 TypucToB. [ToceraeMocTh
e€ MOCTOSTHHO YBEJIMYMBACTCS, YTO IIPUBOINT K JIe-
rpamamnyy TJIaBHBIX €€ TOCTOIpUMEeYaTeIbHOCTEN —
nensHbix cranarMuToB. C 2017 r. 1ist coxpaHeHUs
JIETHUKOBBIX PEJINKTOB IIellepa repeaaHa B JOJITO-
cpouHyio (Ha 49 net) apeHny PermoHaibHOMY OT-
neneHno Pycckoro reorpagudyeckoro oouiecTsa,
KOTOPOE OPraHM30Bajio U BeAET MOHUTOPUHT CO-
crosgHus CJIO, a noctaHoBinenueM IIpaButennbcTBa
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Koumyp naneou:

1924 2.
7 1964 2.

CHedicno-neosinvie 0bpazoeanus
no cocmosnuio na 01.07.2021

J1e0AHOl cmanazmum
(6 macuwmabax niana u paspesa)
B pucxooosas naneow
Il cmyneHb Haneou
B 2 cmynens naneou
B 3 cmynens naneou
4 cmynenv naneou

Paspes no nuHun A-b-B-I -

0 40m

Cvemka: E. [Tunemosa, ILI. Mycayxos, 2018 e.
Obpabomka: L. Mycnyxos, 2018-2020 ze.,
10. Coxonos, 2020-2021 ze.

Puc. 3. Tlnan u paspes neiepbl ACKbIHCKOI ¢ KOHTypamu Haneau 1924 r. (Baxpyies, 1924), 1964 r. (bornaHosuy,

1964) 1 2020 r. (Coxkomnos, 2021)

Fig. 3. Plan and section of the Askynskaya cave with contours of icing areas, 1924 (Vakhrushev, 1924), 1964 (Bogda-

novich, 1964) and 2020 (Sokolov, 2021)

PB ot 11 anpeng 2018 r. Ne 163 nocelieHue nelie-
pPBl OTPAHUYEHO PErIaMEHTOM I10 UMCICHHOCTU U
BpeMEHU IpeObIBaHUS B Hell 9KCKypcaHToB. KpoMme
toro, ¢ 2008 r. g coxpanenus CJIO B mepuon mo-

JIOKMTECJIbHBIX CPEAHCCYTOUYHLIX TEMIIEPATYP BO3AY-
Xa Ha IIOBEPXHOCTU IJIdd COXpaHCHUA 3UMHEIO XO-
Jioga Ha BXOJ€ NEUICPhl €2KEroJHO YCTaHaBJIMNBACTCA
MOJUATUIICHOBBINA 3KpaH. Taxue IIPpOCTbIE MEPO-
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OPpUSITUS JAJIU MOJOXUTENbHBIN 3P (PeKT — 00bEM
CJIO, HecMOTps Ha IIOBHILICHNE B ITOCIIEIHEE Ie-
CSATUJIETUE CPEIHETOMOBBIX TeMIIepaTyp BO3dyxa B
OKPECTHOCTSIX MEILIePhl, B LIEJIOM HE YMEHBIIMIICS
(Coxkonos, 2020). [TomoOHBIE MEPOTIPUSITHS TIO CO-
xpaneHuo CJIO ¢ monoxXuTeTbHBIM 3 (HEeKTOM YKe
IaBHO BEIyTCs BO BCeMHUPHO u3BecTHOU KyHTyp-
ckoit tengroit memmepe (Kageoekas u ap., 2005).
Ha mmpuMepe ACKBIHCKOI TTelepbl BUTHO, YTO
mHorojietHre CJIO ciyXaT MHIMKATOPOM M3MEHEe-
HUSI MECTHOTO KJIMMAaTa, HO B ACKBIHCKOM ITeIIepe
K €CTECTBEHHBIM YCJIOBUSIM M (haKTopaM HaKOILIe-
HUs 1 coxpaHeHnsT MHoroneTHnX CJIO moGaBiseT-
CsI aHTPOIIOTE€HHOE BIMSHIE, KOTOPOE B HACTOSIIIEE
BpeMs noMuHHpYyeT. Mcxonst U3 3Toro, JaHHbIE MO-
HuTopuHra 3a coctossaueM CJIO B ACKBIHCKOI ITe-
1Iepe clieayeT KOppearupoBaTh ¢ JaHHBIMU M3MEHE-
HUSI MECTHOTO KJIMMaTa ¢ Y4ETOM aHTPOIIOT€HHOTO
(akTopa, 4TO TPEeOyeT JOMOITHUTEIHFHOIO aHAIM3A.

O0cyxnenue

CoOpaHbl Bce JOCTYIIHbIE aBTOpaM CBEACHHUS O
mHorosetHux CJIO B meniepax, T.e. JTaHHBIE O CKOII-
JICHUU CHEra U JIbJA, COXPAHSIIOIINXCSI B KAPCTOBBIX
IMOJIOCTSAX Ha MPOTSKEHUM HECKOIbKHX JIET. DTU
CBEIECHUS — HEIOJIHbIC U HEOJHOBPEMEHHbBIC, U B
psne neniep CJIO B HacTosiiee BpeMsI MOTYT OTCYT-
cTBOBaTh. OTHAKO BO BCEX PACCMOTPEHHBIX ITeIIepax
JIOCTOBEpHO 3aduKcupoBaHo cyuiectBoBanue CJ10,
T.€. B HUX UMEIOTCI HEoOXoaAuMbie MOpdoIoruye-
cKue U MOp(pOMETpUYECKIE YCIOBUSI ISl HAKOILIE-
HUS 1 coxpaneHns MHoroieTHux CJIO.

s oueHKU cocTossHUS MHorojetHux CJIO
HEo0X0IMMO OJHOBPEMEHHOE 00CIeIOBaHIE BCEX
yKa3aHHBIX B Tabaule nemep. Takue uccienona-
HUS JOJKHBI ObITH BBIITOJHEHBI 10 CIELMAIbHOM
mporpamme, Hampumep, mo rpanry PI'O, koTopsblii
MOKET OBITh ITOJIyYEH JTFOOBIM KOJIJIEKTUBOM CITeLI -
aJIMCTOB, UMEIOIMM Hay4yHbIii 3a1e1. B aTOM OTHO-
LIEHWU CTaThsI MOXET CIYXKUTh OCHOBOM IJIsSI TaKOM
nporpamMmel. I1pu peanusanuy JaHHOI Iporpam-
MBI OyIEeT YTOYHEHO YHCJIO ITeIIep ¢ MHOTOJIETHUMU
CJIO. I'naBHBIe LIeIM IPOrpaMMbl — OpPTaHU3aLKS U
BelleHe MOHUTOPUHTA 32 COCTOSIHUEM MHOTIOJIET-
Hux CJIO B pa3inuyHbIX pailOHaX PeruoHa, a TaKXKe
omnpeleaeHUe UX 3aBUCUMOCTH OT U3MEHEHUSI KJIM-
MaTa B LIEJIOM 1O peruoHy. [1o MHEHUIO aBTOPOB,
HEeIpeMEHHBIM 0OBEKTOM MOHUTOPUHIA COCTOSTHUSI

CJIO posxkHa ObITh peKo nocellaeMast neuiepa Jle-
ngHas-JIunosasi. B Heii chopmupoBaHa camast MOIIL-
Has (mo 11 m) Hanenpb (cM. Tabu. 2). [lemepa 3an0-
JKeHa B M3BECTHSIKAX CpeaHEro KapooHa, maaroiimx
Ha 3anan noj yrioMm 10°. ApkooOpa3Hblii BXOI pa3-
mepoM 11,8 X 3,5 M obpallléH Ha BOCTOK—IOT0-BOC-
TOK ¥ HaXOIUTCSI B BEpXHEI YacTH IPAaBOTO CKJIOHA
JnoavHbI p. benas ¢ npeBbllieHneM Haa pekoii 105 M.
ITemepa coctout M3 TPEX 3aJI0B, COEAUHEHHBIX Y3-
KMMMU TIpOXOJaMM, IIPOCTUPAIOIINMUCS B CeBEPO-
3anagHoOM HampaBiaeHUH. [TpoTsKEHHOCTD Tele-
pbl 150 M, ammuryga 44 M, riyouHa 36 M, 00bEM
2430 M3, miowanps Haenn 552 m2 (Jlo6aHos, 1979;
Jlo6anos, PeikkoB, 1986). I1nan nemepsl Tpeody-
€T YTOUHEHMS U TIePEChEMKHU, ITOCKOIBKY UMEIOTCS,
KaK MUHUMYM, IBa pa3HBIX UX BapUaHTA.

3akiouyeHune

MHoroneTHUe CHEXXHO-JIeIsIHbIe 00pa30BaHUs B
KapcToBbix Teniepax FOxHoro Ypana u I1penypanbs
(GopMUPYIOTCS JIOKATBHO BHE 30HBI CIUIOIIHOTO pac-
NPOCTPAaHEHUSI MHOTOJIETHEMEP3JIbIX TTopoa. OHu
MpeICTaBIIeHbl HAICASIMU, CTaJJaKTUTAMM M CTajar-
MUTaMHM, NU3MOPO3bIO Y KPYITHBIMU JICATHBIMUA KPH-
cTajijaMu, (pUpHOM U1 JIbAOM. MexaHu3M ux odopa3o-
BaHMS 1 COCTaB B 3[CIIHUX TEIIepax MpaKTUIeCKN
He u3ydeH. M3 Bcex M3BECTHBIX B HACTOSIIIEE BpeMs
3ACIIHUX TICIIep MHOTOJCTHUE CHEXHO-JICASIHEIC
00pa3oBaHuUsI BCTPEUYEHBI TOILKO B 6% melep, 4To
00YCJIOBJICHO PeIKO BCTPEUYAIOIIUMCS B peTUOHE O~
HOBpPEMEHHBIM COUYCTaHMEM HEOOXOIMMBIX YCIOBUI
00pa30BaHNS MHOTOJIETHETO JIbAa B MEIlepax.

YcTaHOBIEHBI OCHOBHBIE 3aKOHOMEPHOCTH pac-
MPOCTpaHEeHMS TMEIIep ¢ MHOTOJIETHUMHU CHEXHO-
nensinblie oopazoBaHusiMu. DopmMupoBaHue Mocie -
HUX, TIPU TIPOYUX PaBHBIX YCIOBUSIX, BO MHOTOM
npeaonpeaeseHo Mop@oaIornueckumMu u Mopdo-
METPUYECKUMU 0COOCHHOCTSIMH KapCTOBBIX ITOJIO-
creii. Ha nmpuMepe ACKBIHCKOI Meliepsl (¢ camoit
KPYMHOM MOA3eMHON Haleablo B PErMOHE) MoKa-
3aHBl 3aBUCUMOCTh MHTCHCUBHOCTH HAKOIUICHUS
CHEXXHO-JIEASTHbIX 00pa30BaHUIA OT MECTHBIX KJIU-
MaTUYECKUX YCIIOBUI W BIMSHUE OTPULIATEILHOTO
(BbIpyOKa J€COoB, MOCEIIaeMOCTh) U MOJ0KUTEIb-
HOro (MCKYCCTBEHHOE COXpaHEHUWE CHEXHO-JIeIsI-
HBIX 00pa30BaHUIl MYTEM PKpaHUPOBAHUS BXOIa)
AHTPOMOTeHHBIX (PaKTOPOB HA COCTOSIHUE HaJICIM.
PexoMeHI0BaH MOHUTOPUHT 32 COCTOSTHUEM CHEX-
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HO-JIEASHbIX 00pa30BaHUI B penKo MmoceliaeMoi
JlensiHoli-JIumnoBoii mneliepe ¢ caMoii MOILIIHOM Ha-
JIeAbIO UISL ONpeAeeHUs CBSI3U COCTOSIHUSI CHEX-
HO-JIEASIHBIX 00pa30BaHUIA C UBMEHEHUEM MECTHBIX
KJIMMaTUYECKUX YCIOBUIA.
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