OBIIHUE CBEJAEHUSA O CTPOEHUU, IUHAMUKE U PEXKUME
JIEJHUKOB
(mo JI.A. Honrymuny u I'.b. OcunoBoit)

B npupozae MHOTO pa3nuyHbIX BUIOB Jibja. [Ipeamer nanHoi paboTsl — sieqHUKU. YTO
e cielyeT MOHUMATh MOoJ] 3TUM TepMUHOM? JIeTHUK — 3TO Macca MPUPOJIHOTO HA3eMHOI'0
JbJa MIPEUMYIIECTBEHHO aTMOC(HEPHOT0 IMPOUCXOXKACHHS, 00J1a1al0Iasi CaMOCTOSTEIbHBIM
JBIDKEHUEM B pe3yibTare fedopMaluii, BBI3bIBAEMbIX AEHCTBUEM CHIIbI TSKECTH.

JlemHUKY SIBIISTFOTCS TIPOTYKTOM B3aUMOZAEHCTBUS penbeda u kmumara. OHu 00pas3yroTcst
IPEUMYIIECTBEHHO U3 CHETa, BHIMAJAIOIIEro U3 aTMOc(ephl, HO MOT'YT YaCTUYHO COCTOSTh U U3
BOJIHOTO JIbJ1a (Hanpumep, menb(oBble JeAHUKN AHTapKTUABI). BOoaHBIN 1€ MOKET IpUCyTCT-
BOBATb U B TOPHBIX JIEHUKAX B PE3yJbTaTe 3aMep3aHusl TAIbIX U JIOKIECBBIX BOJ Ha UX I10-
BEPXHOCTH, B TPELIMHAX U IIyCTOTaX BHYTPH JIEJHUKA, HO TJIABHBIM HCTOUYHUK WX MUTAHUA -
TBEp/Ibl€ aTMOC(EPHBIE OCATKH.

Kaxxnpiii 1eTHUK COCTOUT U3 0o0acTel MUTaHUS U PacXo/ia, pa3/ieIeHHbIX IPaHULIEH
nutanus. B nepBoit u3 3Tux o0nacTeil mpuxoJ Macchl 0OJbILE pacxo1a, BO BTOPO pacxos
6onbie mpuxona. Ilepemenienue apaa U3 00J1aCTU MUTAHUSA B 00JaCTh pacxoja MPOUCXOIUT
IyTeM JIBUKEHUS JIbJa 101 BO3AECUCTBUEM CUIIbI TSKECTH.

CkopocTu ABM)KEHUS JIb/1a B Pa3HBIX JIEJHUKAX, B Pa3HBIX UX YacTIX U B pa3HOE BpeMs
rojia MOTyT KoJIe0aTbCsl OT HECKOJIBKMX METPOB JI0 COTEH METPOB B I'0Jl P BSI3KOILIACTHYE-
CKOM TEUEHUH JIbJ]a U IO COTEH METPOB B CYTKH MPU ITIbIOOBOM CKOJIBKEHUU. B KOHKpPETHBIX
JeTHUKaX 0OBIYHO COYETaI0TCs 00a TUMA JBM)KEHUS B CAMBIX Pa3HBIX MPOIOPLUAX U caMble
pa3Hble CKOPOCTHU ABMXKEHHUS JIb/1A.

I'maBHOH cTaTheil pacxo/ia B TOPHBIX JETHUKAX ABJISETCS TassHUE MO BIUSHUEM COJI-
HEYHOM paJualiy U TeIula BO3yXa, a B JIEIHUKOBBIX TOKPOBaX AHTApKTU/bI U ['peHnananm -
OTKOJ aiicOepros..

dopma u pa3Mepbl JETHUKOB MOTYT OBITh CaMble pa3Hble. Pa3muuaioT 1Be riaBHbIE
IpYyMNIIbI JIEHUKOB: TOpHBbIE, (POpMa M IBMKEHUE KOTOPBIX ONPEEIIAIOTCS IIaBHBIM 00pa3oM
penbedoM 3aHMMaeMbIX UMM BMECTHIIUII U YKIIOHOM JIOXKa, U JISAHUKOBBIE TIOKPOBHI U KyTIOJIa,
B KOTOPBIX JIeJ] HACTOJIBKO TOJICTBIH, YTO MEPEKPHIBAET BCE HEPOBHOCTH MOAJIEAHOTO penbeda,
U TEUCHHUE JIbJIa OTIPEICTISIeTCS TIIaBHBIM 00pa30M YKIOHOM MOBEPXHOCTH CAMOT0 JIeTHUKA
(AHTapkTuga, I'peHnanaus u qpyrue MeHee KpyIHbIe JIeIHUKOBBIE IIOKPOBHI U Kynosna). Pa3y-
MEETCs, CYIIECTBYIOT U MIEPEXOAHBIE TUIIBI OT OJHOM U3 3TUX IPYII K APYTOil.

Pa3zmMepsl 1eIHUKOB KOJIEOIIOTCS B OTPOMHBIX IIpeJeiax: OT JECAThIX U MEHee JoJel
KBaJIpaTHOTO KujoMeTpa (kapossle enHukH [longproro Ypaina, Ky3nenkoro Anaray u ap.) 1o
MHOI'MX MMJUIMOHOB KBaJPaTHBIX KHWIOMETPOB (JIEJHUKOBBIE MOKPOBBI AHTApKTH/IbI U I 'peH-
JIaH/IM1) TIPU TOJIIIIMHE OT NEPBBIX JAECATKOB METPOB JJO HECKOJIBKUX KHJIOMETPOB.

1o TemnepaTypHOMY COCTOSIHUIO pa3IMyaroT JIBE TJIaBHbBIE IPYIIbI: TEIUIbIE (M30TEPMHU-
YeCKHe WIM YMEPEHHBIC) JIAHUKH, B KOTOPBIX IIIy0Ke YPOBHS CE30HHBIX KOJIeOaHUN TeMIiepa-
TYp JIba IOCTOSIHHO JEPKUTCA OJIM3KOHM K TOUKE TastHUA JIbJ1a MO JaBICHUEM, U XOJIOIHbIE
(TIoJIIpHBIE) JIETHUKH, B KOTOPBIX TIy0)Ke YPOBHS CE30HHBIX KoJieOaHUil TemnepaTypa Bo Bcel
TOJIILIE BCETJja HUKE TOUKH IJIABJICHUS JIbAA O]l 1aBJIeHUEM. Tak KaK JIeJHUKH M10JIy4aroT Tel-
JIO HE TOJIBKO OT COJTHEUHOM pajualii, HO U OT TEIIOBOTO U3JIy4E€HHUs 36MHOM KOPBI, TO, KaK
IPaBUJIO, B XOJOJHBIX JIEAHUKAX TEMIIEpaTypa JibAa ¢ TIIyOMHOM MoBbIIIaeTcs (Tak, B AHTapK-
THJIE, B IGHTPAJIbHBIX PallOHAX JICTHUKOBOI'O IOKPOBa, Temrieparypa ot -55°C Ha rimy6une 10 m
HOBBIIIAETCS JO TOYKH IJIABJICHUS JIbA O] IaBJICHUEM Y JI0Ka). CyIIecTBYIOT U IEPEXOIHbIE
THUIBI JIEAHUKOB - OT TEIUIBIX K XOJOIHBIM (cyOmomnsipHbie). HekoTopbie KpynHbIE JOTMHHBIC
JIETHUKHU B BBICOKOTOPHBIX palilOHaX MOTYT B BEPXOBbSAX NIPUHAJUIEKATh K XOJIOAHBIM JIETHH-
KaM, a B HWJKHEM TEUEHUU - K TeIUIbIM (Hanpumep, denHuk barypa B Kapakopyme).

JlenHuKY, MOPOKAAEMbIEe KJIMMAaTOM B COYETAaHUHU C MECTHBIMU OpOrpad)uuecKUMH yc-
JIOBUSIMH, pa3 BO3HUKHYB, CAMHU CO3JAIOT OJIATONPUSATHBIC YCIOBUS IS JAJIIbHEHIIIEro CBOETo



CYILIECTBOBaHUS U pa3BUTHUSA. JJOCTUTHYB OONBIINX pa3MEPOB, OHU OKa3bIBAIOT CYIIECTBEHHOE
o0OpaTHOe BO3/I€HCTBHE Ha KIUMAT. Tak, JIeIHUKOBBIE ITOKPOBbI AHTapKTUIb! U [ peHnanaun
SIBIISTIOTCSI TATAHTCKUMH XOJIOIMIbHUKAMHY HAIleH MIaHeThl, OKa3bIBas BIMSHUE HA KIUMAT U
MUPKYJSAIUI0 aTMOc(]epsl B 106ansHOM MaciuTabe.

JIemHUKY OYEHBb YyBCTBUTEIBHBI K N3MEHEHHSIM KIIMMAaTa: IPH YBEITMUCHUH TUTAHUS
TBEPBIMU aTMOC(EPHBIMU OCA/IKAMU MJIM YMEHbILICHUH UX TasHUS U3-3a TIOH)KEHUS TeMIepa-
TYpbI BO3/lyXa B TEIUIOE BPEMs [0J1a JIEAHUKN HACTYIAIOT, YBEIUYUBAIOTCS UX TOJILIKHA, TOPU-
30HTAJIbHBIE pa3Mepbl, CKOPOCTb ABHKEHHSI JIb/1a, IIPOIBUTAIOTCS KOHLIBI JIETHUKOBBIX S3bIKOB.
[Tpu yxynmieHuu yCcIIOBH MUTAHUS WK YCUICHUH TasHUS JIETHUKN OTCTYNAIOT — CTAHOBSITCS
TOHBIIIE, CKOPOCTh JIBUKEHUS JIbJIa YMEHBILAETCS, YBETMUUBACTCS 3aMOPEHEHHOCTD JIETHUKO-
BBIX SI3bIKOB U MX KOHI[bl OMEPTBEBAIOT, a TPaHUIlAa AKTUBHOTO JIb/1a OTOJBUIAETCS BBEPX 10
TedeHuto JIeAHUKOB. Ho 3¢ppext n3mMeHnenus ycnoBuil mUTaHUS U pacxoja CKa3bIBaeTcs Ha I0-
BEJICHUU JICAHUKOB HE Cpa3y, a C TeM OOJIBIINM 3ara3/IbIBaHUEM, YEM KPYIIHEE JIETHUK U MPO-
JOJDKUTENIbHEE BpeMsi 000p0oTa Macchl JibAa B HeM. I1pogoimkuTenbHOCTh MOJIHOTO 000poTa
Macchl B JieTHUKaX KoyieoseTcst or 20-70 et Ha MEIKUX KapOBBIX U BUCAUYUX JieqHUKaX 110 200
TBIC. JIET B AHTaApKTUYECKOM JICTHUKOBOM IIOKPOBE.

[IpoGnema cuHXpoHU3aUH KOJIeOaHU JI€THUKOB U KJIMMaTa UMEET O0JIbIIOE HAyYHOE
U MpaKTHuecKoe 3HaueHue. Habmonenns 3a Kosie6aHusIMU MHOTUX JIEIHUKOB ITPOBOJISATCS YXKe
HE OJIHO CTOJIETHE, HO OHU TPYTHOCOIIOCTaBUMBI N3-32 OOJIBIIIMX MECTHBIX PA3IMIHiA yCIOBHN
OJICZIGHEHUSI U OTPAXKAIOT JIMILb CAMYI0 OOIYI0 TEHACHIUIO KojeOaHuil 1100anbHOT0 KIMMarTa.
Pemenne npoOnembl npuOIMIKAIOT YK€ Ha4aThle BO MHOTUX JIEAHUKOBBIX palloHax OaJaHCOBbIE
UCCIIIOBaHMS, @ TAK)KE aHAIN3 KEPHOB U3 ITyOOKMX CKBAXXMH, MPOOYPEHHBIX B AHTApKTHJIE U
I'pennannuu. bonpuiyto poss B U3yd4eHNUHU KoseOaHU JIEAHUKOB UTPAIOT ChEMKH U3 KOCMOca.

Kpome xonebanuil 1eIHUKOB, BEI3BAHHBIX N3MEHEHHSIMU KJIMMAaTa (BBIHYXKIEHHbBIE KO-
neGaHus), BO3MOXKHBI TAaKXKe pellakCaIlHOHHBIE KOJIeOaHus JIETHUKOB, 00YCIIOBIICHHBIE HECTA-
[IMOHAPHOCTHIO KHHEMATUYECKHX CBs3€il B caMoM JieHuKe. Eciu o kakum-1100 npuyuHaMm B
JIeTHUKE MUMEET MECTO MPEBbIIICHIE MUTAHUS HAJl pPACX0/I0M U JIe]] JUTUTEIbHOE BpeMsl Ha-
KaIUTMBAETCs B BEPXOBBSX JIEJHUKA, POCT HAIPSXKECHUN B JIEAHUKOBOM TOJIIIIE MOXKET BbI3BATh
pPE3K0e YBEJINYEHUE CKOPOCTH ABM)KEHUS JIb/Ia U €T0 MEPEMEIIEHNE B HIXKHIOKO 10 TEYEHUIO
4acTh JICTHUKA 0e3 U3MEeHEHUs 00IIel MacChl JibJia B JICAHUKOBOM cucteme. [Ipu aTom B Bep-
XOBBSIX IOBEPXHOCTD JICTHUKA MIOHIKACTCS, @ HUKHSS 4acTh JISJHUKA, HA00OPOT, BCITyYHBACT-
Csl U SA3BIK IIPOJIBUTAETCS] BHU3 10 JIOJIMHE, MHOI' /1A HA HECKOJIBKO KMIIOMETpOB. B 310 Bpems mo-
BEPXHOCTh JIEIHUKA ObIBAaeT HACTOJIBKO pa30UTa TPEIIMHAMH, YTO CTAHOBUTCSI COBEPIICHHO He-
MIPOXOJIUMOM.

JlemHUKH, KOTOPBIM CBOMCTBEHHBI PE3KO BBIPAXKECHHBIE PEJIaKCAllMOHHbIE KOIeOaH s,
NOJIYYHWIU Ha3BaHUE MyJIbCUPYOMMX. [10ABUKKY MyIbCUPYIOIIMX JICAHUKOB IIPOUCXOMST TIe-
PHOIMUYECKH C MTPOAOIDKUTEILHOCTBIO MOJIHOTO LKA mynscanuu ot 10-15 go 100 u Gonee ner.
[TonHbIN MK MyIbCallMK CKIIAABIBAETCS U3 CPAaBHUTEIBHO KOPOTKOHM CTaAMK NOJBUXKH (OT
HECKOJIbKUX MECSIIEB /IO HECKOJIBKUX JIET) U OoJiee ATUTEIbHON CTaAuy BOCCTAHOBJICHHUS, BO
BpeMsl KOTOPOH NMPOJBUHYBIIAsICS TP MOJBUKKE YacThb JIEJHUKOBOTO SI3bIKA, JINIIEHHAS MO/-
TOKa JIbJIa CBEPXY, MHTCHCUBHO TACT U Pa3pyIIAeTCs, a B BEPXOBBSIX 3a CUET aTMOC(HEPHBIX
0CaJIKOB U MOATOKA JIbJ]Aa U3 BhIILIENEXkaleil 00JacT MUTaHUs IOCTENIEHHO YBEIMUUBAIOTCS
TOJIIIMHA JIbJA U CKOPOCTH €0 JABMKEHHS U BOCCTAHABIUBACTCS COCTOSIHUE JICAHUKA, TIPE/IIIe-
CTBYIOLIIEE OUEPETHOM MOABHIKKE.

[Tynscupyroniue JeHUKNA U3BECTHBI BO MHOTHX paiioHax Mupa. X ObICTpbIe MOIBUKKI
4acTo MPUBOAAT K 00pa30BaHUIO MOANPYIHBIX 03€P, IPOPBIBBI KOTOPBIX BBI3BIBAIOT KATACTPO-
¢uueckue maBoAKH U celu. B CBSA3M ¢ 3TUM O4YEHb Ba)KHO HAYUUTHCS MPEICKA3bIBATH TAKHE
HOJBYKKH.

Haunbosnee n3y4eHHbIM U €TUHCTBEHHBIM TIOKA MYJILCUPYIOLIUM JIeTHUKOM, HaOJIr0-
JICHHUs Ha KOTOPOM BEJIMCh B TE€UEHHE BCETO MEPUO/Ia My IbCalluy, BISETCA JIeTHUK MeaBexxuil



Ha [lamupe. BrisiBneHHbIE 3aKOHOMEPHOCTH €T0 TMHAMHUKHU MTOCTYKUJIN OCHOBOH ISl IPOTHO3a
O4YepEeHON MOJBUKKH JIEAHUKA, KOTOPBINA MOJTHOCTHIO ONPABIAJICS.

B nporecce aBmxeHUs JeAHUKN TPOU3BOAAT OOJBIIYIO 3K3apalliOHHYO0, TPAHC-
MOPTHYIO U aKKYMYJISITHBHYIO paboTy. B pe3ynbraTe sx3apaliioHHON JeSTEIbHOCTH JIEAHUKOB
B COUYETAHHUH C MPOIECCAMU BHIBETPUBAHUSI TOPHBIX TIOPOJI CO3/IAIOTCS Takue (HOPMbI TOPHO-
JIETHUKOBOTO penbeda, KaKk Kapbl, KAPJIMHTH, JISAHUKOBBIE ITUPKH, TPOTH, «OapaHbU JIOB».
JleiicTBHIO JIEMHUKOB 0053aHbI CBOUM 00pa30BaHUEM OOIIMPHBIE CTIIAKEHHbIE TOBEPXHOCTH C
JIETHUKOBOM IITPUXOBKOH, Y3KHE U TMIyOOKHE MOPCKHE 3alUBHI - (hbopabl. OOIOMKH TOPHBIX
MIOPOJI, TTAIA0IIHE HA JICAHUK CO CKIIOHOB, 00pa3yIOT KpaeBble, CPEAMHHBIC U IpyTHe (OPMBI
MOBEPXHOCTHON MOPEHBI, KOTOPBIE B KOHIIEBBIX YACTAX JIETHUKOBBIX SI3bIKOB HEPEJKO CIIMBA-
I0TCSI B CTUTONTHOM 1and. [IpoayKTel sKk3apaiuu jioxa (MpuIoHHas MOPEHA) U TIOBEPXHOCTHYIO
MOPEHY JIE€HUK IEPEHOCUT K CBOEMY KOHILY, I'/I€ OHU CIIMBAIOTCA U OTJIAral0TCs B BUJE KOHEU-
HBIX MOpeH. YacTh IPOYyKTOB pa3pyLUIUTEIbHON NEITEIbHOCTH JICTHUKOB BEBIHOCUTCS TAJIBIMU
JICTHUKOBBIMU BOJIaMU 32 UX Mpeesbl, 00pa3ys HUKE KOHIIOB JIETHUKOBBIX SI3bIKOB TUIOCKHE
rajieqyHo-nec4yanbie 3aHaApbl. CaMble MEJIKUE B3BEIIICHHBIC YACTHUIIBI YHOCSATCS PEKaMH Ha 00JIb-
M€ paccTosiHus. MOpPEeHHBIN MaTepuan MaTEPUKOBBIX TOKPOBOB, MIENH()OBBIX U BBIBOJHBIX
JIEAHUKOB, OKAaHYMBAIOIIMXCSA B MOPE, YHOCUTCS € alicOepraMu U 1o MEpe UX TasHUS OCeHacT
Ha JHE MOpEW U OKEaHOB.

JlenHUKH - 3TO CBO€OOpA3HbIE BOJIOXPaHUIIUIIA, 3a11acalolUe BOLy 3UMON U pacxo-
nytomue ee netoM. OHU UTPAIOT CYLIECTBEHHYIO POJIb B POPMUPOBAHUU CTOKA PEK, OCOOCHHO B
TEX JIETHUKOBBIX PallOHAaX CPEIHUX U CyOTPOMMYECKUX MIUPOT, T/I€ BBICOKOTOPHBIE, ITOKPHITHIC
JIeTHUKaMH XpeOThl COCENICTBYIOT C 3aCYLUIMBBIMU paBHUHAaMU (Hampumep, LlenTpanbHas u
Cpennsist A3usi). AWCOepry, OTKAITBIBAIOIINECS OT MIETH()OBBIX ¥ BBIBOAHBIX JICTHUKOB AH-
TapKTUbl, [ peHianinu, ApKTUYECKUX U AHTAPKTUYECKUX OCTPOBOB, OKa3bIBAIOT CUIILHOE
BO3JICUCTBUE HA TUPOJIOTUUECKHUE MPOIECCHI OOIIMPHBIX OKCAHUYECKUX akBaTopuil. Toapko
AHTapKTH/Ia TTOCTABIISET B OKeaH B BHJIE alicOeproB exeroano okoio 2000 KM’ BOAbL, ['peH-
manus - 240-300 kM®. AficGepru 3aTpy AHSIOT CyI0XO0ACTBO B MONAPHEIX BOJAX.

JlenHuKH, 0OCOOEHHO JIETHUKOBBIE TOKPOBBI, IOCTUTAIOILIUE OTPOMHBIX pa3MEpPOB, TOJIb-
KO CBOMM IPUCYTCTBUEM BBI3BIBAIOT OOJIBIITNE U3MEHEHHSI BBICOTHI 3¢€MHOM MOBEPXHOCTH U Me-
HSIOT ee penbed. Tak, cpenHss BbiIcoTa AHTapKTU/IBI TOUTH BTpOE O0JIbIe CpeTHE BHICOTHI
BCEX JAPYrUX MAaT€PUKOB 3a CYET OIPOMHOM TOJIIMHBI aHTAPKTUUECKOTO JIETHUKOBOT'O MOKPOBA,
MOJT KOTOPBIM MOTPeOeH CIOXKHBIN perbed ¢ TOPHBIMH XpeOTaMu, TOJIMHAMHU, IJIATO U PaBHU-
Hamu. Konebanus pa3MepoB U MOIIIHOCTH JICTHUKOB BBI3BIBAIOT M30CTATUYECKUE KOJICOaHUS
36MHOH KOpBI.

Hwxe nmpuBeieHbl OCHOBHBIC YCIIOBUS CYIIIECTBOBAHMSI JIEAHUKOB, OCOOEHHOCTH MX
CTPOCHHUS U IBHXKCHHUSL.

Haunewm ¢ moHATHS CHErOBOM I'PaHULIbI, BAXKHEUIIIETO MMOKA3ATEINs] YCIOBUM OJICICHEHUS.

CHeroBas rpanuia, Wid CHEroBas JIMHUS, - 3TO YPOBEHb, BbIIIE KOTOPOTO IOJA0BOM MPH-
XOJI TBEPJBIX aTMOC(HEPHBIX OCAAKOB OOJIBIIE, YeM pacxo/ (TasHue, ucrmapenue). Ha yposne
CHETOBOM IpaHMIThI (TPaHUIIBI TUTAHUS) TPUXO0-PACXOIHBIN OajlaHC TBEPABIX aTMOCHEPHBIX
0CAaJIKOB PaBEH HyJII0. Pa3nuuaroT HECKOJIBKO Pa3HOBUIHOCTEW CHErOBOM rpanuubl. Knumaru-
yecKasi, MM TeOpeTHYecKas, CHEroBasi TpaHula - 3TO TpaHuIla, Ha KOTOPOU HyJieBoil OanaHC
TBEP/BIX aTMOC(EPHBIX 0CAJIKOB OMPEENSICTCS CPEIHUM COCTOSTHIEM METEOPOIOTHUECKUX YC-
JIOBUI 32 MHOTO JIET HAa TOPU3OHTAIIBHON HE3aTEHEHHOW MOBEPXHOCTH. B peanbHbIX YCIOBHIX
HaAOII0IaTh €€ Ha MECTHOCTH MPAaKTHYECKU HEBO3MOXKHO, TaK KaK M MOBEPXHOCTh B TOpax
00OBIYHO HE TOPU30HTANIbHA, K METEOPOJIOTMYECKUE YCIOBHSI OT T0/1a K TOJTy CUJILHO MEHSIOTCS,
CJIeIOBaTENIbHO, pealibHasl CHETOBas TpaHuIla He OyIeT COOTBETCTBOBATH TeopeTuieckou. [1o-
3TOMY BBEJEHO MOHATHE MECTHAsI, UJIM UCTUHHASA, CHErOBasl I'PaHMIIA, 3aHUMAIOIAsl HauBBICILIEE
MOJIOKEHUE B KOHILIE CE30HA TassHUsI Ha peajbHOM MOBepXHOCTH. Ee monoxeHnne MoxHO Oc-
PEAHSTD 3a pAI JIET ¥ ONPENENSTh Ha LENbIX TOPHBIX XpeOTax U cCUcTeMax M Ha CKJIIOHaX pas-
JTUYHOM 3Kcno3uiuu. Ha ieHuKax UCTUHHASI CHETOBast TPaHMIla - 3TO HAUBBICIIIEE 3a IO MO-



JIO’)KEHUE TPaHMIIBI MEKTy CHETOM U JIbJIOM. B OOJIbIIMHCTBE cllyyaeB UCTHHHAS CHEroBas rpa-
HUIIA HA JIEIHUKE COBMAJAET C TPaHUIIeH MUTAaHUS WM OBbIBAET BHIIIE €€ B T€X CIydasx, KOrjaa
MeX/1y HUMH pacrojaraercsi 30Ha HaJoKeHHOro Jipaa. Huxe, Koraa Mbl TOBOPUM O CHETOBOM
rpaHulie 6e3 najJbHEeHIIero yToOYHeHus, UMEeTCs B BUYy MCTUHHAsS, WK MECTHAsl, CHEroBast
rpanuna. Ha nemHukax ee 4acTo OTOXAECTBISIOT ¢ UPHOBOM JTMHHUEH - TPAaHUIICH MEXKITY
¢bupHOBBIM OacceitHOM U 001acThiO a0msIuK JeaHuKa. OupHOBas THHUS, KaK U UCTUHHAS CHe-
roBasi TPaHMIIA, TUOO COBMANACT C TPAHMIICH TUTAaHUs, JTHOO0 OT/ENIeHa OT Hee TTOJI0CON HaJlo-
YKEHHOTO JIbJa. B Tex ciayyasx, Korjaa pa3inyus B MOJO0KEHUH CHETOBOW TPaHUIIbI, TPAHHIIBI
NUTaHUS ¥ (QUPHOBOI JIMHUU HEBEJIMKH, TH TEPMUHBI YIIOTPEOISFOTCS KaK CHHOHUMBI.

K monsTHIO KIMMaTHYECKON CHETOBOW TPAaHUIIBI MBI IPUOETAEM B TE€X CIIydasx, KOTAa
paccMaTpUBarOTCS BO3MOKHOCTH BO3HUKHOBEHUS U CYIIECTBOBAHUS OJIEACHEHUS B Pa3IMUHBIX
HIMPOTHBIX KIIMMATUYECKUX MOsicax 3eMJITU JJIsl COTIOCTABIICHHUS OJIEICHEHHSI PailOHOB C MOP-
CKHMM U KOHTMHEHTAJIbHBIM KJIMMATOM, U B TE€X CIIydasiX, KOTJa BHICOTHOE MOJI0XKEHHUE JICAHUKOB
HE COOTBETCTBYET OOMICKIMMATUYECKUM YCIOBUsIM. Tak, HampuMep, KapoBbIe JIEIHUKH Y paa,
Kysnenkoro Anartay u eme psiga paiioHoB siexxat Ha 1000 M u Gosiee HIDKE KIIMMAaTHYECKOM
CHETOBOI IPaHUIIbI U CYIIECTBYIOT JIUIIL OJaroaaps 00JIbIION KOHIIEHTPAIIMH METEIEBOro U
JAaBHHHOTO CHETa B OTpHULATENBHBIX (hopmax penbeda. Ho B TO ke Bpemst Ha HUX €CTh CBOSI Me-
CTHas cHeroBasi rpanuia (pupHOBas JUHHUS - TPAHUIIA TUTAHUS ), OTAEIAIONAas 00IacTh aK-
KyMYJISILIUU OT 00JacTH aOJIsLNH.

BricoTa cHEroBoil rpaHHIIbI 3aBUCUT OT MHOTHX (DAKTOPOB: OT LUPKYJISILIUKA aTMOC(EpPHI,
00yCJIOBIMBAIOIIEH KOJIMYECTBO OCAJAKOB B JAHHOM paliOHE; OT paJiMalliOHHbIX YCIOBUN U
TEMIIEPATYPhI BO3AyXa, OMPEICIIAIONINX JIOJII0 TBEPABIX 0CaJKOB U MHTEHCUBHOCTD TasHUS CHE-
ra 4 Jb/a; OT a0COJIOTHON U OTHOCUTENIbHOM BBICOTHI TOPHBIX COOPYKEHUH, paCUJIEHEHHOCTH
penbeda 1 OpUEeHTUPOBKH TOPHBIX XPEOTOB OTHOCUTEIHHO HAIIPABIICHUS BIArOHECYIITUX BO3-
JYUTHBIX TTOTOKOB.

Mopckoii Kumat ¢ OOUIBLHBIMU OCaKaMU 3UMOH M MPOXJIaIHBIM JIETOM OJ1aro-
NPUATCTBYET OJIEICHEHUIO, a CyXOW KOHTUHEHTAJIBHBIN KIIMMAT, HA000POT, [T OJIeICHEHHS
HeOaronpusITeH. braronpusTHel 1715 0JeIeHeHUsI BBICOKOIIHUPOTHBIE TEPPUTOPHH, T1IE, He-
CMOTpS Ha MaJIO€ KOJIMYECTBO OCAAKOB, KPYIJIbIM I'OJl AepKaTCs HU3KUE TEMIIEpaTypbl BO3AyXa
U TastHUE CHEra U JibJia WM MaJjlo, WK COBCEM OTCYTCTBYET. COOTBETCTBYIOIIUE U3MEHEHUS
UCIBITBIBAET U BHICOTA CHETOBOM rpaHulibl. CaMoe HU3KOE M0JI0’KEHUE CHEroBas TpaHMIa 3a-
HUMaeT B AHTapKTHUJE, I/le OHA MTOYTH Ha BCel nepudepuu JeTHUKOBOTO MOKPOBA JIEKHUT Ha
ypoBHE Mops. B ApkTHKe ypOoBEeHb CHEIOBOM T'PaHUIIbI U3MEPSETCS IEPBBIMU COTHSIMU METPOB.
B cpenHux mupoTtax B yCIOBUSX MOPCKOTO KJIMMata (HampuMmep, Ha THXOOKeaHCKOM rodepe-
xbe CeBepHON AMepHkH) oHa kosebnetcs B mpeaenax 500-1000 m Hazg yp. M.; B cyOTponu-
YECKHMX U TPOIMUUYECKHUX ITUPOTAX, B CYXUX KOHTHHEHTAIBHBIX paiioHax Tubera u Ann KOxxunou
AMepHKHU YPOBEHb CHEIOBOM I'PaHUIIbl JOCTUIAET OTPOMHBIX BBICOT - 6000-6500 M Hax yp. M.

N3meHeHne BbICOTHI CHETOBOM T'PaHUIIbI C FOTa HA CEBEP XOPOILIO BUIHO Ha MEPHUINO-
HaJIBHBIX podmisix Baonb KOxHoamepukanckux Aua u Cesepoamepukanckux Kopaumsep (a)
u B1osib 90-110° B. 1. (0).

Konebanus ypoBHs CHETOBOM I'paHHUIIBI BO BDEMEHH CBUIECTEIBCTBYIOT 00 YIyUIICHUH
WIH yXYAILIEHUH YCIOBUI MUTaHU JIEAHUKOB. B mepBoM ciiyyae ypoBeHb CHETOBOW T'PaHUIIbI
IIOHMYKAETCs], BO BTOPOM - IoBbIlIaeTcs. Ciea0BaTeabHO, 10 U3MEHEHUIO YPOBHS CHETOBOM
TPaHULBI MOKHO CYJIUTh 00 U3MEHEHUH KIMMAaTUYECKUX YCIOBUI B pallOHaX OJICZICHEHHUS.

I'naBHbIE YACTH JIeTHUKA, AKKYMYJISIIIUA, a0J0Ms1, 0aJJaHC MaCChI

['panuna nutanus AeNUT JIETHUK HA JIBE [VIaBHBIE YacTH: 001acTh NuTaHus (GUpHOBYIO
obnactb, (GUPHOBBIN OacceliH) 1 006JacTh pacxoza (001IacTh aOsIIHH, JTeTHUKOBBIH S3bIK). B
MEPBOM M3 HUX HAKOIUICHHE TBEPIBIX aTMOC(EPHBIX 0CATKOB (aKKyMYJISAIHS) OOJIbIIIE UX pac-
XOJla Ha TasHUE, UCTIApEHHE, BBIHOC CHera BeTpoM. Bo BTopoii - pacxon sibaa (abmsiust) 601b-
1Ie Mpuxoja.



AKKYMYJISIMS Ha JIEIHUKAX CJIaraeTcsl U3 TBEPbIX OCAIKOB, BHINTAJAOIINX U3 aTMO-
cdepsl B BUJE CHETa, KPYIbl, TPajia, JEISHOTO 0K/, HapacTaIoIUX 0CaJKOB, 00pa3yIOIIXCcs
Ha MOBEPXHOCTH CHETa U JIbJa B BUJIE U3MOPO3HU U TOJIONIEA; METEIEBOTO HABEBAHUS CHETa U
CXOla TABUH C BBIIIENIEKAIINUX CKIOHOB. [ TaBHBIM UCTOYHUKOM aKKyMYJISIIMH CHETra Ha JIe/i-
HUKaXx SIBJISIFOTCS TBEpble aTMOC(EpHBIE OCA/IKH, CBSA3aHHBIE B OCHOBHOM C LIUKJIOHUYECKOM
NEeSTeNbHOCTHIO. [I0ATOMY MpH MPOYMX PaBHBIX YCIOBUSAX OJE€ICHEHUE TOCTUTAaeT HAUOOIbIIIe-
r'0 pa3BUTHS BIIOJIb IyTEH IBMKEHUS IUKJIOHOB - Oapuyeckux aenpeccuil. Hapacraromue
OCAaJIKM 3a CYET CyOJIMMAIUH BJIard U3 BO3/AyXa UTPAIOT MEHBIIYIO polib. VX 1075 B mUTaHun
nenHuKoB He npesbliiiaet 10%. MeTeneBblil mepeHoc U JTaBUHBI UTPAIOT OTPOMHYIO POJIb B aK-
KyMYJISILIMK CHETa Ha TOPHBIX JIETHUKAX, 3aHUMAIOIIUX OTpHUIaTeTabHbIe (hopMbl penbeda. Ko-
3 PUIHEHT KOHIIEHTPAHUY (OTHOIICHUE aKKYMYJISIIUHN K TBEPIBIM aTMOC(HEPHBIM 0CaIKaM),
XapaKTEePU3YIOUINI OO0 MUTAHUS JIETHIKOB HABESIHHBIM CHETOM M JJABUHAMH, JIJISI KAPOBBIX
JeTHUKOB cocTaBisieT 1,5-2,0, 11t HeOOMBIINX TOJIMHHBIX JICTHUKOB - 1,4, 11 KPYIHBIX J0-
JUHHBIX JIEAHUKOB - 1,25. JI1s TeTHUKOB TUIOCKUX BEPIIUH U JIEASHBIX KYIIOJIOB OH MEHBIIIE
€IUHUIIBI.
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BricoTa cHeroBou auHUM:
a) Bnoab Anj FOxnoii u Kopannsep CeBepHoii Amepuku
0) Bnoas 90—110° B.1.

Hampumep, Ha kynonax 3emiun @panma-Nocuda on paer 0,7, Tak Kak ¢ TUIOCKOBBITYK-
JIOW TOBEPXHOCTH JIETHUKOB 3TUX THUIIOB BBIMAIAI0NIUI U3 aTMOC(hEphl CHET YaCTHYHO CyBa-
€TCsl BETPOM.

AOnsuus - yMEeHbIIIEHUE MACChI JISAHUKA MTyTEM TastHUs, UCTIapeHus:, 00BaJIOB JIbJa,
CAYBaHHUS CHEra BETPOM, OTKoJa aiicOeproB. [ 1aBHast posib B aOJIALUU TOPHBIX JIEIHUKOB MPH-
HA/JICKUT TASHUIO CHETa U JIbJia TIOJ] BIMSIHUEM COJIHEYHOU paJuallii 1 TeIia aTMOC(EpHOTO
BO3nyxa. Ponbs ucnapenust HeBenuka. DTOT BUJI aOJISIIIUU HA3bIBAIOT MIOBEPXHOCTHON a0sIuei.
Paznuyatot erre BHyTPEHHIOO U TOJIJIETHUKOBYIO abJIsINI0, 00yCIIOBICHHbBIE T€OTEPMUYECKIM
TEIUIOM, TETJIOM BOJIbl, IPOHUKAIOLIEH B TONIILY JIEAHUKA U MO JIEAHUK 110 TPEUIMHAM U JIeJI-
HUKOBBIM KOJIOJIIIaM, a TaK)Ke TEeTJIOM, BBIACISIOIIUMCS B pe3yIbTaTe IBUKCHHUS JICAHUKA U
TPEHMUSI €ro O JIoKe. Posib BHyTpeHHEHN U MOANIeAHUKOBOM absuu OOBIYHO MHOTO MEHBIIIE,
4yeM MOBEePXHOCTHOM. [IpakTuuecku Bes absLvs MPOUCXOIUT HAa TOBEPXHOCTH JICTHUKA, a B
Clly4ae OTKOJIa alicOeproB - y ero KOHIIa.

YObL1b BelllecTBa B JIETHUKE MTyTeM OTKOJIA aiicOeproB, 00OBajoOB JIbja U CAyBaHHUS CHETa
C JIETHUKA BETPOM Ha3bIBalOT MeXaHW4eckol abisanueid. OTKom aiicOeproB sBISETCS II1aBHOU
CTaThel pacxo/a JeTHUKOBOTO MOKPOBAa AHTAPKTU/IBI U UTPAET OTPOMHYIO POIIb B abISIIUU
['pennanckoro j1eIHUKOBOTO MOKPOBA.



CooTHOIICHHE TPUX0/1a ¥ pacX0Jla MacChl CHETa | JIbJla Ha JICITHUKE 32 ONPEICIICHHOS
BpeMs (3a OJIMH TOJl WJIM HECKOJIBKO JIET) Ha3bIBaeTCs OalaHCOM Macchl JieqHuKa. Hapactanue
MacCChI CHETa U JibJaa OT npenbmymeﬁ JIeTHEN MMOBEPXHOCTHU 1O MAaKCHUMYyMa B KOHIIC 3UMBEI -
3MMHUI OaJlaHC MacChl, @ YMEHBIIICHUE MacChl OT MAaKCUMYMa JI0 KOHIIA IEPHO/Ia TasTHUS - JICT-
HUM Oananc Macchl. ['010BO# OamaHC MacChl - 3TO alnredpanyeckas CymMma roJoBOr akKKyMyJisi-
IIUH ¥ TOO0BOM a0msiuu. Ero Ha3pIBaloOT yIeIbHBIM OaJlaHCOM, €CJIM OH BBIYUCIICH JUTSI TOW WIIN
WHOM TOYKM Ha JIeAHUKE (€MHUIIA U3MEPEHUS F/CMZ), 1 MOJHBIM 0aJIaHCOM MaccChl, €CIIA OH
OTHOCHUTCS K JICJHUKY B II€JIOM HJIM K OJHOHM M3 €ro 4acTel (eInHUIa U3MEPEHUH — MITH. T WIN
KM BOJIbI). MOKHO BBIYUCIIATH OTJICIIBHO TO0BOM OanaHc 00JacTh aOsauu 1 00JacTH aKKy-
MyJISIMH. bamanc Macchl e THIKa Ha KOHEIl 0aJaHCOBOTO TO/1a HAa3bIBAIOT YHCTHIM OAJTAHCOM.
B 3aBucumocTu ot 3Haka OanaHca Macchl JI€AHUKM MOTYT HACTylaTh UJIU OTCTYIAaTh, HO IPU-
crocoOJIeHHUE JIeTHUKA K U3MEHEHHUIO 0ajlaHCa MacChl POUCXOIUT MHOTHE TOJIbI, U 4eM 00JTb-
aIe JICAHUK, TEM MCIJICHHEC. HOE)TOMy JICAHUK MOXKCT HACTYIIATh B PE3YJIbTATC IMPOMIJIBIX U3-
MEHEHHUI OanaHca NPy HyJIEBOM WIIM OTPHIIATEILHOM OallaHce B Toj1 u3MepeHuil. bananc macchl
JaHHOTO roga uJjin psAaa JIET MOKCT OBITE ITIOJIOKUTCIIBHBIM, a JICAHUK 6YI[6T mpoaoJKaThb OT-
CTymnaTh WIK HA000POT. TOJIBKO UIUTEIIbHBIC U3MEHEHHS OallaHCa MACChI JICTHUKA B Ty WU
MHYI0 CTOPOHY MOT'YT BbI3BaTh MJIM HACTyIIaHUE JIEAHUKOB, UM UX OoTcTynanue. OcoOeHHO
OOJIBIITNE 3aTPYJHCHHUS HCCIICIOBATEIM BCTPEUYAIOT MIPU U3yUCHUH OallaHCa MAcChl aHTApPKTHYEC-
CKOI'0O M T'pCHJIAHACKOr'o JICAHNKOBBIX ITOKPOBOB, I'/IC a6n;1u1/m MPOUCXOJUT I'NTaBHBIM 06pa30M
MyTEM OTKOJIa alicOeproB, MacCy KOTOPBIX TPYIHO OMPEACITUTh C HEOOXOJUMON TOYHOCTHIO.

30HbI JIbA000pa3OBaHNS

[Tporecc npeBpamieHust cHeTa B GUPH | JIE]T TOBOJIBHO CIIOKHBINA M B Pa3HBIX KIIMMAaTH-
YEeCKHX YCIOBUSAX MPOTEKaeT no-pasHoMy. CTporo roBopsi, CHer, (GPUpH, JIGAHUKOBBIN JIe] - BCe
3TO JIeJl, TOJBKO C Pa3HbIM COJIEP)KaHUEM BO3yXa. BrimaBuinii cHer (CHEKHBIM MOKPOB) COCTO-
UT U3 CHE)KUHOK U UX OOJIOMKOB CaMBbIX pa3iIM4YHbIX (JOPM U pa3MepoB, IPOMEKYTKH MEXKTY
KOTOPBIMH 3aIOIHEeHbI Bo3ayxoM. ITpu miotHocTH cHera 0,10 2/cv’ Bo3nyx 3anuMaeT 88% 06-
miero oovemMa, mpu miotHoctu 0,45 /e’ - MIPUMEPHO MOJOBUHY. B yMepeHHO XOI0AHYIO
TUXYIO TIOTO/1y MOKET 00pa30BaThCs OUEHb PBHIXJIBIA CHEXKHBIN TTOKPOB, HO IPU OYEHb HU3KUX
TeMIIepaTypax U CUJIBHOM BETPE OH YIJIOTHSIETCS Y’Ke B IIPOLECCE OTI0KEHHUS 3a CUeT Ipodie-
HUSI CHe)KMHOK M UX 00Jiee TeCHOI BeTpOBOM ymakoBKU. JlanbHel1iee yIIIOTHEHHE CHEXHOTO
IIOKpPOBA OyJIeT MPOUCXOIUTh 33 CUET OCEAAHUS U EPEKPUCTAIUIN3ALIMY, [TOKA CHET He MpeBpa-
TuTCA B pupH. OnpeereHHoM rpaHuIIbl MeX1y CHEeroM u (pupHoM HeT. bykBanbHO «upm» -
9TO «IPOILIOTOJHUN CHET», KOTOPBIH MMoABEprajics TasTHUIO U YIUIOTHEHUIO U NIEPEXKUII JIETO,
HE MpeBpaTUBIIUCH B Jea. Ho ¢pupH oOpazyercs He TOJIBKO TaM, Iie €CTh TasHHUE, U €ro BO3PaCT
MOET ObITh MHOTO O0JbIIe ToAa (B AHTapkTHae - 70 2500 set). [Toatomy dupHOM Ha3bIBAIOT
cTapsliii (Oonee 1 rosa) cHer HE3aBUCHMO OT TOTO, TOJIBEPTaJICsl OH TasTHUIO WK HET. Y CJIOBHOM
rpaHUIIel Iepexo/ia CHera B (pUpH cuuTaeTcsi N3MEHEHHe INIOTHOCTH. [1oTHOCTE cHera KoJe0-
aercs ot 0,05 mo 0,45 r/em’ , IIoTHOCTH (pupHa - ot 0,40 1o 0,83 /e’

['panna nepexozna dhupHa B e 6onee onpeenerHast. [Ipu mwiotsoctw 0,83 r/em’
CKBO3HBIE BO3/IyIIIHBIE IPOMEXKYTKH MEXIY 3epHaMU (UpPHA 3aKPHIBAIOTCS, U (PUPH MpeBpara-
eTcs B jiel. Bo by Bo3ayX ocTaeTcs TOJIbKO B BUJIE 3aMKHYTBIX ITy3bIpbKOB. JlanbHeliee yi-
JIOTHEHHE JTbJa 10 TeopeTndeckoro mpegena (0,9168 r/cM’) HAET TOMBKO 3a CUET CHKATHS BO3-
JyXa B 9THX ITy3bIpbKax, TaK KaK caM JieJl IpakTH4ecKu HecxkumaeM. Ha rimyOuHe HecKoIbKux
KAJIOMETPOB JaBJICHUE B 3aMKHYTHIX BO3YIIHBIX Iy3bIPbKaxX IOCTUTAET COTEH aTMochep. B
AHTapKTH/IE€ U3BECTHBI CIIyyaH, KOTJa ¢ OIIyIINTEIbHBIM I'POXOTOM B3pBIBAJIMCH aiicOepry,
BHYTPH KOTOPBIX JaBlIEHHE BO3AyXa OBLIO BO MHOTO pa3 0osble arMoc(hepHOro, Tak Kak OHU
OBUIN CJIOKEHBI JIBJJOM, MPHUIIEAIINM K T00EPEKbI0 U3 TITyOHH JIETHUKOBOTO IOKPOBA.

B pa3nu4HbIX JIEAHUKOBBIX pallOHAX M HA Pa3HBIX TMIICOMETPUYECKUX YPOBHSX B IIpe-
Jief1aX TOro WIN MHOTO JIEAHUKOBOTO PaiOHA WIIM OTAEIBHOIO JIEJHUKA MEXaHU3M U CKOPOCTb



IpeBpalleHysl CHera U (pupHa B Jie]] 3aKOHOMEPHO MEHSIOTCS, OTpaXkask KIIMMaTUYECKYIO 30-
HAJIbHOCTh M BEPTUKAJIbHYIO MOSCHOCTb.

Coserckum risnuosnorom I1. A. Illymckum pazpaborana cuctema 30H Jib1000pa-
30BaHMs1, KOTOpas Mo3/1Hee Oblila yTOYHEeHa. Beero BbIieeHo MIecTh 30H JIb1000pa30oBaHus U
30Ha a0JIALNH.

1. CHexxHas (pekpucTaIIM3allMOHHAsA) 30Ha. B 3T0ii 30He faske B TeIuioe BpeMs roja
TasiHUuE OTCYTCTBYET. JIb7000pa3oBaHue NPOUCXOANUT LEIUKOM ITyTEM OCEIaHUs U PEKPUCTAII-
JU3alMY IpU HU3KUX OTPHULIATENbHBIX TEMIIEpaTypax (CpeiHss rojgoBas TeMneparypa -25° u
HUKE, CpellHss TeMIeparypa jera He Bolie -9°). Ilponecc 1p1000pa3oBaHus UAET OUYEHDb MEJI-
neHHo. YtoOwl pupH npeBpaTHIICS B Jiell, TOIIIWHA CHera U ¢pupHa gomkHa 06Tk oT 100 1o 150
M. K 37011 30He OTHOCATCS BHyTpeHHUE pailoHbl AHTapKTU B! Bbiie 900-1350 M Hag yp. M.,
['pennanackuii negHUKOBbIN OKPOB Bhiie 2000-3000 M Hafg yp. M., caMble BBICOKHE BEPIINHBI
rop Aunsacku, Tepputopun Okon, ['nmanaes, Kapakopyma, [Tamupa u Tsaup-111ans.

2. CHexHO-(pupHOBas (peKpHUCTALIN3ALMOHHO-PEXEALMOHHAs) 30Ha. B 3T0ii 30He
IPOUCXOIUT HE3HAUUTENIbHOE TasgsHue (MeHee 0,1 yacTu oTII0)KeHHOrO 3a roj cHera). Tanas Bo-
Jla LIEJIMKOM 3aMep3aeT BHYTPHU T010BOro ciios. JIb1000pa3zoBaHue UIE€T B OCHOBHOM IIyTEM
OCeJlaHus ¥ peKpUCTAJUIM3aluu. TeMIeparypa CHera MoBbIIIAeTCs 3a CUET TEIIa, BBIACISIEMOT0
IIPU 3aMep3aHUU BOJBI B ero Touile. TonmuHa caera u gpupHa gocturaet 20-100 m. K a10i1 30-
HE OTHOCUTCA nepudeprss AHTaApKTHUECKOTO JIETHUKOBOTrO mokpoBa Mexay 500 u 1100 m Han
yp. M., 4acTH [ 'peHIIaHICKOro JIEMIHUKOBOIO MOKpoBa: Ha ceepe - Mexay 1000 u 2000 m, Ha
fore - mexxay 2000 u 3000 m Hax yp. M. PactipocTpanena oHa Ha psijie JISTHUKOBBIX KYTIOJIOB B
ADpKTHKE U Ha BBICOKHX TOPHBIX BEpIIMHAX HMXKE CHEXHOI 30Hbl. Ha [Tamupe ee HykHss Tpa-
Huna 5800 M Hajx yp. M.

3. Xonoanas ¢pupHOBas (X010AHAs UHPUIBTPAMOHHO-PEKPUCTAIUIN3ALMOHHAS ) 30Ha.
Tasinue 3axBatsiBaet oT 0,1 10 0,5 yacTu rogOBOM aKKyMYJISIIIHH. Tanoi BOIbI JOCTATOYHO IS
IpOMayuBaHMsI BCEro TOIMYHOTO CJI0S CHeTa M IIpocauyuBaHus B 6osiee riy0oKHe CIIoH, I/ie OHa
3aMep3aeT, 3HaUUTENIbHO MOBBIIIAs TEMIIEPATypy CHEXXHO-(DUpHOBOM ToIH. JIb10Opa3oBanue
Ha 2/3 uner 3a cueT HHGUILTpAIMU 1 Ha 1/3 3a cueT ocenanus U pekpucTaum3aniy. TomHa
¢upHa ¢ KPYIHBIMU JISISHBIME ITpocioiikamu coctanisier 10-20 m. Xonoanas pupHOBast 30Ha
IIMPOKO PacCpOCTPAHEHA B TOPHO-JIEAHUKOBBIX pallOHaX ¢ KOHTUHEHTAIbHBIM KJIMMAaTOM, Ha
JeNITHBIX KYIIOJIaX OCTPOBOB APKTHKH M B BUJE Y3KOM MOJIOCH M0 nepudeprun AHTapKTHIECKO-
ro u ['peHnanacKoro e JHUKOBBIX TTOKPOBOB.

4. Tennast pupHOBas (Teruias HHPUIBTPAMOHHO-PEKPUCTATUIN3AMOHHAs ) 30Ha. CTau-
BaeT 0,4-0,7 yactu rogoBoil akkyMysiuuu. [IpoucXoauT MHTEHCUBHBINA CTOK TaJO BOJBI.
JIbooOpa3zoBaHKe UET B paBHOW CTENEHH 3a CYeT MHPHIBTPALIMIOHHOTO 3aMEp3aHus U ocela-
HUS ¢ pekpuctaumzainueii. Temneparypa yibna HyneBas. TomnmuHa ¢hupHa C JISISIHBIMU TTPO-
cinorikamu 20-40 m. PacnipocTpaHeHa B IEAHUKOBBIX pallOHaX ¢ MOPCKUM KJIMMATOM.

5. ®upHoBo-neasHas (MHOUIBTPAIMOHHAS ) 30HA. XapaKTepU3yeT JICTHUKH Ha TIPEIeIie
ux cyuiectBoBanus. CtanuBaeT OOJbIIE TOJOBHHBI TOJJOBOTO HaKoIuIeHus. JIb1ooOpazoBanue
uHuIbTparmonHoe. Vet nHTeHCHBHBIN CTOK. DUPH COXpAHSIETCS 3a CYET HAKOTUICHHH Tpe-
JBIIYIIMX JIET B BBIMIEIEKAIUX 30HaX, KOTOPbIE (PMPHOBO-JIEASHAS 30Ha OKAMIISIET CHU3Y,
WIN 32 CUET NMPOULIBIX 00Jiee XOJOJHBIX U CHEXHBIX JIeT. PacnipocTpaHeHa BO MHOTUX JI€IHU-
KOBBIX paiioHaX. XapaKTepHa AJIs TEIUIbIX JIETHUKOB YMEPEHHBIX ILIUPOT.

6. 30Ha eagHOro NUTaHus (MHQWIBTPALMOHHO-KOHXXESIMOHHAs). HazpIBaroT ee Tak-
’Ke 30HOW HaJIOKEHHOTO JibJa. B 3T0i1 30He Bce mophI TO10BOT0 OCcTaTKa (pUpHA 3aII0THEHBI
ap10M. TastHHE - OOJIbIIE TIOJIOBUHBI TOJOBOM aKKyMYJISIITuU. Pacnonaraercst Mexay pupHOBOMH
JMHUEN U TpaHuLEel MUTaHus. 30Ha JIEASHOrO MUTaHUs paclpOCTPAHEHA B pailloHaX ¢ KOHTH-
HEHTaJIbHBIM KJIMMATOM M HanOoJiee pa3BUTa IIPU MaJbIX BEIMYMHAX AKKYMYJIALUU, MaJIbIX YK-
JIOHaxX MOBEPXHOCTH U MaJIbIX CKOPOCTSX JIBMIKEHUS JIbJIA.



Ha HeGonpmux neJHIKaX MOKET OBITh OJTHA WJTH JBE 30HBI JIJ000pa30BaHus, HA
OOJBIINX JIETHUKAX - HECKONBKO. [lomHbINH HAOOP 30H J1b1000pa30BaHMsI €CTh TOJBKO Ha KPYyII-
HEHIINX JISTHUKOBBIX TIOKPOBAX.

7. 3oHa abnsuuu (061acTh aOSAIMH, JIETHUKOBBIH SI3bIK) - YaCTh JIETHUKA HUXKE TPAHU-
1B TUTAHUS, T PACXO MAaCChl Bceraa OOJIbIIE €€ MOCTYIUICHHS ¢ aTMOC(EPHBIMU OCATKAMH.
[Tockonpky GyHKIIMN OOacTel MUTAHUS U PACX0/a PA3IUYHbI, 7S BBISIBICHUS OCOOCHHOCTEHN
JTUHAMUKHU ¥ peXKUMa JICTHUKOB HEOOXO0IMMO 3HATh COOTHONICHUE UX IIOMIaIeH. ITO COOTHO-
[IEHHUE BBIPAYKACTCS JIEAHUKOBBIM KOA(PGUITUEHTOM (OTHOIIEHUEM TIIIOIIAIU 00JIaCTH aK-
KyMYJISIIUA K TUTOIAAX 001acTH abmsanuu). Bennmunna ge1HUKoBOTo K03 (QUITMeHTa CHITbHO
BapbUpyeT. Ha TOpHO-A0MMHHBIX JIETHUKAX CPETHUX IIUPOT OH OOBIYHO KoJebneTcs ot 1 1o 2,
HO OBIBACT U MHOTO MEHBIIIE 1 MHOTO OoJtbIe. [10 OTHOIICHHIO K MATEPUKOBOMY TTOKPOBY AH-
TapKTHU/IbI IOHSATHUE JISTHUKOBOTO K03 duiirenTa BooOIIe HEMPUMEHUMO, TaK KaK MOYTH BCSI
€ro TUIOIIA h TIPECTABIISIET 00JIaCTh aKKyMYJISIINH, a 00J1aCTh pacxo/1a OrpaHUYeHa y3KOH I10-
J0CO# moOepexbsi, U aNSIHS OCYIIECTBISIETCS MOYTH UCKITIOYUTEIHHO MTyTeM OTKOJIa aiicoep-
T'OB, KOTOPBIC TSUCHUSIMH U BETPOM PA3HOCATCS HA OTPOMHBIC PacCTOSHUS 0 akBatopuu HOxk-
HOT'O OK€aHa, TJIe ¥ MPOUCXOIUT UX TasiHUE.

Ctpoenue abaa u pupHa

JlemHUKY CIIOKEHBI B OCHOBHOM JIBJIOM OCaI0YHO-METaMOP(HUIECKOTO MPOUCKOXKICHHS,
00pa30BaBIIMMCSI U3 TBEPIBIX aTMOC(HEPHBIX OCAJKOB B PE3YJIbTATE MOCIEAYIONIETO YIIIOTHE-
HUS U IEPEKPUCTAIUIM3AIMH. XapaKTepHas 0COOEHHOCTD JIEAHUKOBOTO JIbJa - 36pPHUCTOCTh U
MOJIOCYATOCTh. 3€PHUCTOCTH OOYCIIOBJICHA MPOIIECCAMU PEKPUCTAIITU3AIUHU U PEXKEISALNH; Ka-
KJI0€ 3epHO JISTHUKOBOTO JIb/Ia IPECTABIISET COOON KPHCTAIT HEITPABUIBHON ()OPMBI, TECHO
MPUMBIKAIOIINHN K APYTUM KPUCTAIJIaM B JISASHON TOJIIIE TAKUM 00pa3oM, YTO BBICTYIIBI OJHO-
r'0 KpHCTaJlIa IJIOTHO BXOAAT B yriryOieHus Apyroro. Takoit e moaydu Ha3BaHHE TOJTHKPHU-
cTaymuaeckoro. Kaxapiit KprcTasi jgba mpecTaBisieT co00H CTONMKY TOHYANIINX TUCTOYKOB,
HaJICTaIOIMX JAPYT Ha Apyra B 0a3UCHOM MJIOCKOCTH, EPICHIUKYIISPHOM K HAIIPaBJICHHUIO OII-
TUYeCcKoi ocu kpucrtaia. [loaToMy B HampaBiaeHUH 0a3UCHOM IMITOCKOCTH KPUCTAILIBI JIbJIa Je-
bopMHpYIOTCS TOPA3I0 Jerde (JIMCTOUKH JIb/a CKOJB3AT OJMH OTHOCUTENBHO JPYTOro), 4eM B
J1000M JpyroM HampaBieHUH. B cBsi3u ¢ 3TUM B Ipoliecce IBMKEHUS JIEAHUKA KPUCTAJUIBI JIbJa
MOCTETIEHHO MTPHOOPETAIOT O0JIee WM MEHEE YIOPSAA0UECHHYIO CTPYKTYPY C PacOI0KEHUEM
0a3UCHBIX IIOCKOCTEN B HAIIPaBJICHUH JIBIKEHUS. B TOM ke HarpaBieHUH HaOII01aeTCs
CIUTIOUIMBAHKE BO3IYIIHBIX ITy3bIPHKOB. YTIOPSII0UE€HHE OPUECHTUPOBKH KPUCTAIIOB PEIKO ObI-
BAET IOJIHBIM, TEM HE MEHEE OHO NMPUBOJUT K YJIYUIICHUIO YCIIOBUNA JIBUKEHHUS JIbJA. Y IOpS-
JIOUEHUE CTPYKTYPHI JIbJIa B IIPOLIECCE ABUIKEHUS Yalle BCETO MPOUCXOIUT TaM, I1€ IPaJucHThI
HaNpPsDKEHUH B JIETHUKOBOM TOJIIIE HAUOOJBIINE - HA KOHTAKTE JIeJ - JIOKE U Ha MIIOCKOCTAX
BHYTPUJIEIHUKOBBIX Pa3pbIBOB M CKOJIOB. Pa3mMepbl KpUCTalIOB NOJUKPUCTAIUIMUECKOTO JIB/A,
CJIararoiero JIEIHUKHU, HE OCTAI0TCSI HEU3MEHHBIMU - CO BPEMEHEM OHU YKPYHHSIOTCS, a UX
YHMCJIO YMEHBIIAETCA 3a CUET MPOLIECCOB NEPEKPUCTAIIIN3ALMY U pexXensiuuu. Pazmeps! kpu-
CTaJIJIOB YBEJIMUMBAIOTCS € TITyOUHOM, ¢ yladeHHeM OT UCTOYHHUKOB MTUTaHUS U C YMEHbILICHU-
€M HallpsDKEHUH B JIEIHUKOBOM Toiuie. [IoaTomy pa3smepsl KpUCTaIOB MEPTBOIO JIba KPYII-
Hee, YeM aKTUBHOT0; Ha KOHIIE OOJBIIOTrO0 JIEAHUKA OHU KpYyIHEee, YeM Ha HeOOJIbIIUX JIeAHU-
Kax; y JI0%a U KpaeB JIE[IHUKA KpyIIHEE, YEM Yy TIOBEPXHOCTH B OCEBOI YacTH JeAHuKa. [ naB-
HYIO POJIb B YBEJIMYEHUH Pa3MEPOB KPUCTAILIOB B JIEAHUKAX UTPAET BPEMS, YTO MO3BOJISET 1O
pa3mMepam KpHUCTAIIIIOB IPUOIMKEHHO CYyIUTh O BO3pacTe JibJa (pasyMeeTcs, Ipu MPOYUX paB-
HBIX YCJIOBHSIX). B neHMKaX pa3HbIX pa3MepOB U TUIIOB Pa3MepPhl KPUCTAIUIOB KOJIEOIIOTCS OT
J10JIENl MWJIJTUMETPOB 10 I€CATKOB CAHTUMETPOB B MONEPEUHUKE. B IPUIOHHBIX CII0SIX OMEPT-
BEBIIET0 KOHIIA JeqHnKa Mensexxbero Ha [lamupe kpuctamisl apaa qocturainu 10-12 cm B no-
nepeuHuke, Ha 3emie Opanna-Mocuda HaxoanIM KpUCTaIbl AMaMeTpoM 1o 12-16 cM 1 Becom
500-700 r. Takoro ke pazMepa KpUCTaUIbl HAXOAWIN B AJbriax, B CkanucTeix ropax CeBepHOi



Awmepuku, B LlentpanbHoit A3um, B I'pennanauu. Ho cpennuii auameTp KpucTamioB B 00J1b-
LIMHCTBE JIETHUKOB COCTABJIIET MEHBIIIE 5 CM.

Ctpoenue (pupHOBBIX 0bJ1acTeil

BcrnencTBue mpephIBUCTOCTH CHETOHAKOIUICHHUS M KOJIEOAHMI METEOPOIIOTHIECKHUX YC-
JIOBHIA B Meproj] pOPMUPOBAHUS CHEXKHOTO TTOKPOBA JAJIsl 001acTel MUTaHUSI JISAHUKOB Xapak-
TEpHA CIIOUCTOCTh CHEXKHO-(UPHOBOH TOJIIIH. 32 BpeMsi MEXKIY ABYMS CHETOIaIaMH, CIIeIyTo-
IIMMH OJIMH 33 JPYTHM, TOBEPXHOCTh CHEXKHOTO TIOKPOBA, 00pa30BaBILasCs B pe3yJbTaTe mep-
BOT'O CHETOIIa/[a, yCIIEBAET METaMOP(H30BATHCS 1O/ BIMSHUEM COJTHEYHOH pajualiiy, BETpa,
CMEHBI TEMIIEPATYPhI BO3/1yXa WK MOKPBITHCS MBUIBIO K HaYally BTOporo. B pe3ynbrate Mexay
CBEXKEBBIMABIIUM U CTAPBIM CHETOM 00pa3yeTcs 0ojiee Wik MeHee YeTKasi TPaHHIIa pas/ena,
0COOCHHO MEX]Ty 3UMHUMH U JIETHUMHU CIOSAMU. 3UMHHUE CIIOU OOBIYHO CIIOKEHBI MEIKO3EPHHU-
CTBIM CHErOM, OCOOCHHO B pailOHaxX C CHIIBHBIMH 3UMHUMH BETPAMH, PEIKO UMEIOT IPOCIOWKH
Jb/1a, MEHEE 3arpsA3HEHbI TOCTOPOHHUMHU MIPUMECSIMH, YeM JIeTHHE. B OONbIIMHCTBE TOPHO-
JICTHUKOBBIX PaliOHOB TO/IOBBIE CIIOM B CHEKHO-(DMPHOBOM TOJIIE TOCTATOYHO HAJIEKHO BbIJIE-
JSIOTCS TIO PSIIy TPU3HAKOB (CTPYKTYPHBIX, CTETICHH 3arpsI3HEHHOCTH MTPUMECSIMH), a TAK)Ke C
MIOMOIIIBIO TIBUTBIIEBOTO aHAIM3A U APYTUMH MeToAaMu. 1o criosiM MOYKHO BOCCTAaHOBUTH HCTO-
PHIO YCIIOBHM CHETOHAKOIUICHHS 32 MHOTO JIET ¥ POBOJUTH OaIaHCOBBIE pAaCUETHI.

B neHTpanbHBIX YacTAx OOJBIIUX JICTHUKOBBIX TOKPOBOB, T/I¢ HET TassHUS U UCTOY-
HUKOB 3arps3HEHMs], BbIICTICHUE TOAUYHBIX CIIOEB clokHee. [IpuxoauTcs npuderats K AeTalb-
HBIM CTPYKTYPHBIM HCCIICIOBAHHIM pa3pe3a CHe:KHO-(QUPHOBOH ToH. B yacTHOCTH, B Kaye-
CTBE MapKHUPYIOIIET0 TOPU30HTA UCIIONB3YETCs CION TITyOMHHOM N3MOPO3H, 00pa3yIoIIHiics B
KOHIIE TETIOr0 Mepro/ia, KOTla TEMIIEpaTypHBIN IPaJUeHT B TIOBEPXHOCTHBIX CIIOSX CHETa
Haubonbmui. Tak, B paiione KOkHOTO moIOca ro/I0BbI€ CIOU yIaBaloCh pa3inyaTh MO TPeX-
CaHTHMETPOBOMY CJIOI0 TIIyOMHHOI n3mMopo3u. Ho npu nepexose ¢pupHa B j1e MHOTHE CTpaTH-
rpaduyueckre NpU3HaKU CTHUPAIOTCS, U UX TMPUXOJUTCS BOCCTAaHABINBATH KOCBEHHBIMU METOa-
MHU.

B HacTosimiee Bpemst vccie10BaHue BHYTPEHHET0 CTPOCHHUS JIETHUKOBBIX TIOKPOBOB
IPOU3BOJUTCS C TIOMOIIbIO OypeHUs! ITyOOKUX CKBaXXHH U KOMIIEKCHOTO aHAJIM3a I0-
Jy4aeMbIX KEPHOB JIb/Ia U30TOMHBIM U FT€OXUMHUYECKUM METO/IaMU. AHaJIU3 U30TOIHOIO U ra-
30BOr'0 COCTABOB CHETr'a U JIbJla MO3BOJISICT BOCCTAHOBUTH (PU3UKO-TreorpaduuecKue yCIoBus B
nepuoa GopMHUPOBAHUS TOTO WIM HHOTO cosi PUpHOBO-JIeaHOM Tonu. C MOMOIIIbIO U30TOM-
HOW T€OXPOHOJIOTHH MOYKHO OTIPENIEIUTh BO3PACT JIb/1a, HAKOMHUBIIETOCS 32 HECKOJIBKO THICSY
JIeT, ¢ TOYHOCTBIO JI0 T'0J1a, a C MEHBIIEH TOYHOCTHIO - OTIIOKUBIIETOCS 32 HECKOJIBKO JECSTKOB
TBICSY JIET. B BepXHUX clOsIX (PUPHOBO-JICISTHOM TOJIIIH MPUCYTCTBYIOT PaIHOAKTHBHBIE U30-
TOTIBI, 00pa30BaHHBIC MPH SAEPHBIX UCTIBITAHUIX B aTMochepe B 1953-1954, 1955, 1961-1963
# 1965 rr. Tnasusie u3 HuX - “H, *°Sr i °’Cs. CIIOH ¢ 3THMH H30TONAMH CIIy>KaT CBOEro poja
penepaMu Ipu aHajiu3e crpaTurpaduieckoro pazpesa GUPHOBO-JIEASHON TOMIIH.

XapaKkTepHOH 0COOCHHOCTHIO CTPOCHHUS JIETHON TOMIIH B 00JIaCTAX a0NIALUH JICTHUKOB
SBJISIETCS TI0JIOCYATOCTh (JIEHTOYHOCTD) - YepeI0BaHKEe MapaljeNIbHbIX MOJIOC JbAa 0elIoro u
roay0oro mBeTa Wik MyTHOTO MMOPUCTOTO C IIOTHBIM U MIPO3PAYHBIM JIIOM. B ToM 1 1pyrom
CIIy4asiX pa3jnyusl B I[BETE U IJIOTHOCTH CBSA3aHbI C PA3IMYHBIM COJIEPKaHUEM ITy3bIPHKOB BO3-
Iyxa: B OCNBIX M PRIXJIBIX MMOJIOCAX UX OOJIBIIE, B MOJIOCAX TOMy0O0To U IMJIOTHOTO JIbJA - MEHb-
nre. [Tomocsl pa3nuyaroTcst Takke 1Mo COAepKaHUI0 MUHEpaIbHbIX BKIt0YeHHH. [Tomocs! sBs-
IOTCSl BBIXO/IaMH HAa TIOBEPXHOCTH CIIOEB JIbJ]a, KOTOPHIE MPOHU3BIBAIOT BCIO TOJNIILY JIEAHHUKA. B
CBSI3M C Pa3HOM MJIOTHOCTHIO U 3arpsI3HEHHOCTHIO a0MAIMs OebIX U roJyObIX MOJIOC MPOUCXO0-
JIUT C pa3HOM MHTEHCUBHOCTBIO, B pe3yJIbTaTe MOBEPXHOCTH JICAHUKA CTAHOBUTCS PEOPUCTOH.
OO6pa3yromnuecs TakuM 00pa3oM Ha TTOBEPXHOCTH JICITHUKOB OOPO3bI TTOTYYHIIH Ha3BaHHUE
«OoruBBD». OTUBBI MOTYT OBITH MPOCTHIMU H CIIOKHBIMH, OKOHTYPHUBATh OT/ICJIbHBIC CJIOU H 1Ie-
Jble uX Mavyku. B nocienHee Bpemsi oruBaMu yalle BCEro Ha3bIBalOT HE BCAKOE MPOSBICHUE HA
MIOBEPXHOCTH JICAHUKOB MX TOJOCYATOrO CTPOCHUS, a OJIOCHI U BaJIbI JIb/1a, IEPECEKAIOIINE
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JICAHUKOBBIE SI3BIKM T'OPHBIX JIEAHUKOB HHMJKE JIEAOIAI0B, CBA3aHHBIE C CE30HHON ITEPUOIUYHO-
CTBIO TIOCTYTUICHUS JibJia U3 (PUPHOBBIX 00JACTEH Ha JeTHUKOBBIC sI3bIKH. CyMMapHas UpHHA
napsbl MOJIOC (TEMHOM U CBETJION, BBIMYKJIONW U BOTHYTON) COOTBETCTBYET PACCTOSIHUIO TOJIOBOTO
CMeIIeHUs Jbaa. TakuM o0pa3om, Mo YUCITY OTUB M PACCTOSHUIO MEXKIY HUMHU MOXKHO MPH-
OJINKEHHO ONPEENATh TOPU3OHTAIBHYIO COCTABIISIIOILYIO0 CKOPOCTH JIBUKEHUS JIbJ1a HIDKE Jie-
JI0TIa/10B.

ITo coBpeMEHHBIM NPEACTABIECHUSAM, CIOUCTasi TEKCTypa (CIaHLIEBATOCTb) B JIEIHUKO-
BOM JIbJly 00pa3yeTcs B Ipoliecce ero TeueHus. «30Hbl HanOoJee CHIILHOTO Pa3BUTHS CIaHIIe-
BAaTOCTHU IIPUYPOUCHBI K TPUOOPTOBBIM M MPUTOHHBIM YACTSM JICAHUKOB; YaIle BCETO MIOCKO-
CTH CJIAHIIEBATOCTH OKa3bIBAIOTCS MapalIeIbHBIMH IOBEPXHOCTH JIEAHUKOBOIO J0ka. Ha nex-
HHUKaX BBIXOJIbI TUIOCKOCTEH CIaHIIEBATOCTH 00Pa3yroOT AYTH, BBITYKJIbIE CTOPOHBI KOTOPBIX 00-
palleHbl B HANPABJICHUU JBUKEHHUA JIbJa. B HUKHUX 4acTAX JIETHUKOBBIX S3bIKOB MapaJljiesib-
HOE M3rH0aHMe ITHUX IJIOCKOCTEH MPUBOIUT K 00Pa30BAHUIO CBOCOOPA3HBIX «BIIOKEHHBIX JIOXK-
KOOOpa3HBIX CTPYKTYP»; [UIS UX KPBUIbEB XapaKkTEPHO MaJieHue, nepexosiiee 6113 60pToB
MOYTH B BEPTUKAJIBHOE, TOTa KAK OCEBbIC IMHUHM UMEIOT MOJIOTMI HAKJIOH, HAITPaBJICHHBIN K
BEPXOBBSM JIETHUKOB. JIeMHUKH, 00pa30BaBIINECs OT CIMSHUS IBYX UM HECKOJIBKUX COCTaB-
JSAIOUIUX, YaCTO UMEIOT 10 HECKOJIBKY HE3aBUCUMBIX CUCTEM BJIOKEHHBIX YT, Ka)K/1as U3 KOTO-
PBIX COOTBETCTBYET CBOEMY MPUTOKY, TPUUEM CJIAHIIEBATOCTH OJIM3 TPAHUIIBI MEKY TAKUMHU
CHCTEMaMH OpUEHTHPOBAHA MPOJIOIBHO, T. €. MapaIEIbHO OOPTaM JISTHUKOBBIX gonun» [Ila-
mepcon. 1984.C. 264].

CrnanueBaTocTh (popMupyeTcs npu aegopManui HeOTHOPOTHOCTEH, N3HAYATBHO HAXO0-
JUBILIUXCS BO JIBJLY. DTO - 0CaJ04YHAasl CJIOUCTOCTD, CJIE/IbI TPEILLUH, JIESHbIC KUIbl U JIMH3BI,
IIPOCIIONKHM MOPEHBI U 70J10BOM IbLIU. B mporecce nedopmariuu jibja claHIEBATOCTh Pa3HOTO
reHe3uca npuoOpeTaeT OIMHAKOBYIO OPUEHTHPOBKY.

J{BH:KEeHME JICAHUKOB

JIBIDKEHHE JIbJ1a B JIEAHUKAX - OCHOBHOM MPOLIECC MEPEHOCca MacChl U3 00J1aCTH HAKO-
IUIeHUs B 00JacTh pacxoza. biaaronaps nepemereHuo jipaa u3 NepBoil 001acTu BO BTOPYIO
MOJIEP’KUBACTCSI OTHOCUTEIBHOE PABHOBECHE MKy HUMH, YTO U 00ECIIeYUBAET CaMo CyIIIe-
CTBOBAHME JICHUKA KaK €MHOM JIEIHUKOBOW CUCTEMBL. B TOpPHOM JI€IHHKE KOJIMYECTBO JIbJA,
npoxosuiee yepes J1ro0oe NOoMepeyHoe CEYeHHE, B 00J1aCT aKKyMYJISIIIMY TIOCTETIEHHO yBeIu-
YMBAETCS OT MCTOKOB K IPAHUIIEC MUTAHUSA, [I€ JOCTUTaeT MAaKCUMYyMa, a B 00J1acTH a0isauu
MIOCTEIIEHHO YMEHBIIAETCS K KOHIY JeAHUKAa. COOTBETCTBEHHO U3MEHSETCS U CKOPOCTh JBU-
JKEHM JIbJA: OT UCTOKOB K I'PAHULIC TUTAHKS OHA YBEJIUYMUBACTCS, @ OT TPAaHULIBI ITMTAHUS K
KOHIly JIEIHUKA YMEHbIIaeTcs. [Ipu 3TOM BEKTOPBI CKOPOCTH OTHOCUTENIBHO ITOBEPXHOCTH JIE-
HHKa B 00J1aCTH aKKyMYJISILIMK HAKJIOHEHbI BHU3, @ B 00JacTH abisanuu - BBepX. Ho Takoa
JMIIb UeallbHas cXxeMa. B peanbHbIX JIeAHUKAX HAa0JII0JaeTcss MHOKECTBO OTKJIIOHEHUH OT Hee
13-32 U3MEHECHUH TOJIIIMHBI, ITUPUHBI M YKJIOHOB IIOBEPXHOCTH JIEAHUKOB. B I THUKOBBIX IO-
KpPOBax U KyIMOJax, IPaHHUIIA MTUTAHUS KOTOPBIX MPOXOIUT OJIN3 UX KOHIIOB, & PACXOJ] MAaCChI
OCYILECTBIIAETCS ITyTEM OTKOJIa aiicOeproB, CKOPOCTh IBUKEHHUS JIbJ]a YBEIUIUBAETCS OT HYJIA
B LICHTPE JICIHUKOBOI'O IIOKPOBA 10 MAKCUMYMa y €T0 Kpasl.

JIBIKEHME J1bJ1a B JIEAHUKAX OCYLIECTBIISIETCS IByMsI OCHOBHBIMHU CIIOCOOaMMU: ITyTEM
BSI3KOIUTACTUYECKOTO TEUECHHUS H ITyTEM TIIBI00BOTO CKOJIBKEHUS MO JI0XKY M BHY TPHIICIHUKO-
BBbIM pa3pbiBaM U ckojaM. COOTHOIIEHHE BA3KOIUIACTHUECKOTO TEUEHUSI U TIIbIOOBOTO CKOJIb-
KEHUS B IBIKCHUH PEAbHBIX JICTHIUKOB MOKET OBITh CAMBIM pa3iu4HbIM. Jle B mpumep3ninx
K JIOKY XOJIOJHBIX JIEITHUKAX MOXET IBUTaThCS TOJIBKO 3a CUET BSA3KOIIACTHYECKUX JIe-
dopmanuii, Toraa Kak JEAHUKU C BOAHOH IJICHKON Ha JIOXKE B ONPEICICHHBIX YCIOBUSIX MOTYT
JIBUTAThCSI TOJIBKO IyTEM INIBIOOBOTO CKOJIbKEHUS (IIyJIbCUPYIOLIUE JIEHUKU B IEPHOA OBICT-
PBIX MOJBWXEK). B ABMKeHNH OOJIBIIMHCTBA JIETHUKOB YUYAaCTBYIOT 00a MEXaHHU3MA.

[Ipy BA3KOIIIACTHYECKOM TEUEHHUH JIbJA CKOPOCTD JBYXKCHHS ONPEIENSICTCS INIABHBIM
00pa30M TOJNIIMHOMH JIb/a, €ro TEMIEPaTypoil U HAKIIOHOM MOBEPXHOCTH JiefHuKa. Jlex Oyaer
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TEYhb B HAINIPABJICHUHU HAKJIOHA TTOBEPXHOCTH U B TOM CITydae, €CiIu Ha JIOXKE JIeTHUKA OyayT
BCTPEUaTHCS HEPOBHOCTHU C OOPATHBIM YKIOHOM. MeXIy TONIIMHOM JIbJ]a, HAKIIOHOM MTOBEPX-
HOCTH M CKOPOCTBIO JIBIKCHHUSI JIbJIA JICTHUKA CYIIECTBYET 3aKOHOMEPHAsI CBSI3b: Jie] OOBIYHO
TOHOK TaM, TJI¢ TOBEPXHOCTh HAKIIOHEHA KPYTO U JIe] ABMKETCS OBICTpee, ¥ TOJICT TaMm, Te Ha-
KJIOH HE3HAYUTEJICH U IBIXKCHHE JIbJIa 3aMEIJICHO. DTO HAaOII0JaeTCsl KaK B Pa3HbIX YaCTAX OJl-
HOTO JIEJIHUKA, TaK U Ha Pa3HbIX JIeIHUKAaX. MelKre HEPOBHOCTH Ha TIOBEPXHOCTH JICTHHKA,
€CJIM OHU MEHBIIIE €r0 TOJIIUHBI, HA CKOPOCTH TCUCHHUS JIETHUKA HE OTPAKAIOTCH.

Ha cxopocTh TeueHus nbaa B IEAHUKAX OOJBIIOE BIMSHIE OKa3bIBaeT UX TEMIIEpa-
TypPHOE COCTOSIHHE, TaK KaK Mpu 0oJiee BRICOKUX TeMIepaTypax e Jierye neopmupyercs.
Tenuble TEAHUKH IBUXKYTCS ObICTpee XOJMOAHBIX. Bhienstomieecs npu ABMKEHUU JISTHUKA Te-
TJI0 TAKXKE YCKOPSIET ABUKECHUE.

CkopocThb ABM)KEHUS JIbJA B TIOOOM JI€THUKE CKIIAIbIBACTCS U3 TOPU3OHTATIHLHON U BEp-
TUKQJIBHOU COCTABJISIONIUX. YK€ TOBOPUIIOCH, UTO BEKTOPBI CKOPOCTH B 00JIACTH aKKyMYJISIIUN
HaIpaBlIeHbl BHU3 OTHOCUTEIHHO MOBEPXHOCTH, a B 00JIACTH a0JISIIUK - BBEPX, HO yTJIbl HAKJIO-
Ha HEOOJIBITNE, TaK KaK TOPU30HTAIBHASI COCTABJISIONIAS CKOPOCTH BO MHOTO pa3 0OJIbIIIE BEp-
TUKaJIbHOW. BennunHa BepTHKaNbHON COCTABISIONICH CBsI3aHa C BETMYHMHON aKKyMYJISLIUN U
a0JIANH, TIOATOMY B palflOHAaX C OOMIBHBIMH OCaIKaMU ¥ HHTEHCUBHBIM TassHUEM OHa OOJIbIIIe,
YeM B pallOHaX C XOJIOJHBIM CYXHM KJIUMaToM. ['opr30HTambHas COCTaBISAIONIAas CKOPOCTU
JBIDKEHUS JIbJIA B JICIHUKAX HA MOPSI0K, a HHOTAA M Ha HECKOJIBKO MOPSAKOB OOJIbIIIE BEPTH-
KanpHOM coctaBistomeil. [loaToMy, Korga pedyb UIET O CMEIIEHUH JIbJIa B TOPU30HTAIHLHOM Ha-
MpaBJICHUH, OOBIYHO TOBOPST MPOCTO «CKOPOCTH ABUKECHUS», & HE «TOPU30HTAIbHAs COCTaB-
JsStoIIas CKOpocTy ABMKEeHUsD. CKOPOCTh ABMKEHUS JIb/Ia B JIEIHUKAX Pa3HBIX Pa3MEpOB U TH-
OB KOJI€0JIeTCA B OYEHB IMMPOKUX Tpeaesiax. CKOpOCTh IBHKEHHS B MAJIBIX JIETHUKAX PEIKO
MPEBBIIIAET HECKOIBKO METPOB B T'OJl, B TOPHO-/IOJIMHHBIX JIETHUKAX OHA KOJIEOIeTCs OT mep-
BBIX JICCSITKOB JI0 COTEH METPOB B I'0JI. B BEIBOIHBIX U MICTH(POBBIX JICAHHUKAX AHTAPKTHIBI
CKOpOCTh IBIKeHus ybaa gocturaet 300-1200 m B rog. Cambie 60JbIINE CKOPOCTH U3MEPEHBI
B KOHIIEBBIX YaCTSAX BBIBOAHBIX JIeAHUKOB [ pennanauu - 1o 10 km B roa. [Tpu moaBmkkax
MyJICUPYIOLIUX JIETHUKOB JIEJ MOXKET ABUTATHCSA CO CKOPOCTHIO COTEH METPOB B CYyTKH, MPO-
X0JIsl 32 HECKOJIBKO MecsieB 8-10 km.

CKopocTh ABM)KEHUS JIbJA B JIEAHUKE U3MEHSIETCS 0 MPOJI0JIbHOMY U MOTIEPEUHOMY
npoduiIsaM, U3MEHSETCS OHA | ¢ TITyOUHOH. B naeanbHOM JIeTHUKE CKOPOCTh IBIKEHUS OT HY-
JIs1 B €70 UCTOKAX K TPaHMIIe MUTAHUS YBEIMUUBAETCS JO MAKCUMYMa, a K KOHILY JIETHUKA CHO-
Ba CXOJIUT Ha HET. B peanbHbIX JIEIHUKAX KapTHHA MHOTO clloKHee. TaM, r/ie YKJIOH OBEPXHO-
CTH JIEHUKA YBEITUUUBACTCS, YBEIIMYMBACTCS U CKOPOCTH JABMKEHUS JIbJIa; TaM, Ie KaHall CTO-
Ka pacuIupsieTcsi, CKOpOCThb JBUKEHUS JIbJ]a YMEHBIIIAECTCS, a TaM, T/I€ OH CY>KaeTCsl, CKOPOCTh
yBeIMuuBaeTcs. JIMHUS MaKCUMaIbHBIX CKOPOCTEH JABMKEHUS Jib/la OOBIYHO MPOXOAUT HOCepe-
JIMHE JIeIHUKA, @ Ha IOBOPOTAaX CMELIAETCs K BHEIIHEW cTopoHe u3ny4yuHsl. [lonepek neanuka
OT OCEBOM JIMHUU K KpasM MMOBEPXHOCTHBIE CKOPOCTH JABMKEHUS JIb/Ia TOCTEIIEHHO YMEHbIIIA-
IOTCSI, UTO CBSI3aHO C TPEHHUEM JICTHUKA O JIOKE U 00pTa JOJIMHBI. DMIOpa CKOPOCTEH MOKET
OBITH TO OOJIEE, TO MEHEE KPYTOii, HO ee olmias (hopma pH rIII00BOM CKOJIBKEHHH OJTU3Ka K
Tparenuy, a mpyu BA3KOILIACTHYECKOM TEUEHHUH - K mapabose. [1o BepTukamm OT HOBEPXHOCTH
10 JI0’Ka CKOPOCTH JBUKEHHUSI JIbJ]a U3MEHSIOTCS B 3aBUCUMOCTH OT COOTHOIIICHHUS TUIIOB JIBU-
KEHUS: TIPU ABMXKCHUU BS3KOTUIACTUYECKOTO TUTIA, 00YCIOBIEHHOM JeOpMAIUsIMU JISTHOM
TOJIIIH, CKOPOCTh U3MEHSETCSl OT MaKCHUMyMa Ha MOBEPXHOCTHU A0 HyJis Ha Jioxke. [1pu ribibo-
BOM CKOJIbKEHUU TOBEPXHOCTHASI U IPUJIOHHAS CKOPOCTH MPAKTUYECKU OJTMHAKOBBI.

CkopocTu ABMKEHUS JIb/Ia B JIEIHUKAX U3MEHSIOTCS TakKe BO BpeMeHH. JleToM ckopo-
CTH JIBIDKEHUS JIbJIA BBIIIE, YEM 3UMOM, THEM BBIIIE, YEM HOUYBIO. DTO CBSA3aHO TJIABHBIM 00pa-
30M C TE€M, 4TO B TEIJIOE BpEMs Tofia U CYTOK B JIEIHUKE U OCOOCHHO Y €ro JIoXka CKarsInBaeTcs
BOJIa, UTPAIONIAst POJIb CMA3KU. DTa pa3HHIIa MOXKET JOCTHraTh 25% u Oonee. 3MeHs0TCS
CKOPOCTH JIBUYKEHUS JIETHUKOB U OT ro/ia K rofy. Tak, CKOpOCTb IBUKEHUS JIbJIa Ha OHOM U
TOM e norepeyHoM npoduie neannka GepHartdeprep B Duranbckux Anbrnax B 1889 r. Obuia
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17m,B 1899 1. - 250 M, B 1901 1. - 50 M B rox. Ectb MHOTO 1 npyrux npumMepos. B obiiem Bu-
JIe MO’KHO CKa3aTh, YTO MPU YBEIMUEHUH MACChl JIEAHUKA U OCOOCHHO €T0 TOJIUHBI CKOPOCTH
JIBUKEHMSI JIbJJa YBEJIMUMBAIOTCS. Y BEJIMUNBAETCS CKOPOCTh IBUYKEHUS JIEAHUKA WIH €r0 4acTu
[P TIepexo/ie OT BAZKOIUIACTUUECKOTO TEUEHUS K IIII00BOMY CKOJIBKEHUIO (ITOJIBUKKH JIE/I-
HUKOB). CKOpOCTH JBUKEHUS JIETHUKOB MOTYT PE3KO BO3pacTaTh MPH CIUSHUU Pa300IIEHHbBIX
paHee JIEAHUKOBBIX MIOTOKOB M PE3KO MajaTh, KOTAA OT IJIaBHOT'O CTBOJIA JIETHUKA OTUICHAIOTCS
ero nputoku. [lepBoe NporcxoauT, KOrja yCIoBUs OJIECHEHUS YIydIlaloTCs, BTOPOE - KOTaa
OJIe/ICHEHHE JIeTPaIupyeT.

PaccMoTpenue Teopuii JBUKEHMS Jiba B IEAHUKAX, B 3HAUYUTEIbHON Mepe CIIOPHBIX, B
3aady 3TOW KHUTY He BXouT. JKenaromue MOryT 03HaKOMHUTBCS C HUMU 110 MOHorpagusm I1.

A. lllymckoro «/Iunamuueckas rasauonorus» [1969]1 u V. C. b. Ilatepcona «®u3uka JieHu-
KOB» [1984].

®opmbl JIe10BOIi TEKTOHUKH

B niporiecce nBmKeHHS JIb/1a B JIAHWKAX BOSHUKAIOT HANPSDKEHUS KaK PAaCTsDKEHUS, TakK
U C)KaTusl, CBSI3aHHBIE C M3MEHEHUSAMHU YKJIOHA JIOXKA, CY’KEHHUEM HIIM PACIIUPEHUEM pycia Jie-
JSTHOTO TIOTOKA, M3MEHEHUSIMU YCIIOBHI Ha JIOKE, YCKOPEHHEM JBIKEHUS Jibaa. PacTarusaro-
M€ HAMPSDKEHUSA, €CJIM OHM MPEBBIIIAIOT COMPOTUBIICHHUE JIbJ]a HA Pa3pbIB, MPUBOIAT K 00pa-
30BaHUIO TPEIIUH. Pe3ybTaToM CKUMAIOIINX HANPSHKEHUN SBIISIETCS] 3aMBIKaHUE TPEIUH U
o0pa3oBaHHe BO JIbJIy CKJIAJIOK, aHAJIOTUYHBIX CKIIAJIKaM B CIIOMCTBIX TOPHBIX Topoax. Kak
TPEUINHBI, TaK ¥ CKIJIQJKH MOTYT OBITh CAMBIX pa3IMYHbIX (HOpM U pazmMepoB. JIeTHIUKOBEIE
TPELIMHBI IPOCTUPAIOTCS BCETa MEPIECHAUKYIISIPHO K HAIIPABICHUIO OCHOBHOTO PacCTsATHBAIO-
IIEeTO HampsHKeHUs. Tak, B OCEBBIX YaCTAX JOJUHHBIX JICTHIUKOB TPEUIHMHBI 00pa3yroTCs MO
IPSIMBIM YTJIOM K HAIIPABIICHUIO JBUKECHUS JIbJA, & Y UX KpaeB - MoJ yIiioM okojo 45°. Ha mo-
BOpOTaXx JOJMHBI TPEIIMH OOJIbIIIE HA BHITYKJIONH CTOPOHE U3TYYHHBI JICTHUKOBOTO TIOTOKA, TaK
KaK CKOpPOCTb JBMKCHHUS JbAa TaM Oosbine. Ha ydacTkax, Tie yKIOH JIoKa Pe3KO YBEINUHUBAET-
cs1, oOpasyrores nefonaasl. Ha negonanax geqHuK pa3OUT MomnepeyHbIMHU, TUArOHaIbHBIMH U
MPOAOIBHBIMU TPEIIMHAMH, U BCS €r0 MOBEPXHOCTh IIPEBpAIIaeTCs B Xa0C JeISHbIX TIbI0. Jle-
JIOTIAIbI TI0 BBICOTE MOTYT IOCTUTaTh MHOTHUX COT€H METPOB M YAaCTO HETIPOXOAUMBI. TperrHbI
00BIYHO 00PAa3yIOTCS HA OJTHUX U TEX YK€ MECTax, HO TPEIIMHOOOPa30BaHUIO MTOABEPTAIOTCS BCE
HOBBIE MAacCHlI JIbJIa, OCTyTatouiero cBepxy. Ilocie Toro kak e MUHYeT 30Hy TPEIUH, OHH
3aMbIKatoTcs. MckimtoueHue npeacTapisioT MyJIbCUPYIOLIUE JISAHUKU, Ha KOTOPBIX TPELIMHBI BO
BpeMsl aKTUBHOMN CTaJIMH IMyJIbCAIIMY TTOKPBIBAIOT BCIO IIOBEPXHOCTH JICAHUKOB M TaM, i€ X /10
3TOTO HE OBLIO, YTO CBSI3aHO C PE3KUM YBEIMUYEHUEM CKOPOCTHU JABUKEHHUS JIbJA.

Pa3zmMeps! TpemuH Ha JIEJHUKAX CPEJAHUX HIMPOT JOCTUTAIOT COTEH METPOB B JIITUHY U
25-30 M B rimyOMHY TIpH IIUPUHE OT JOJICH CAaHTUMETpa J0 MHOTHX METpoB. Ha mosspHbIX jea-
HHUKaX TpemuHbl 6osee rimyookue - 10 50-100 M. COOTBETCTBEHHO YBEIMYHBAETCS M LIMPUHA
TpewuH. [I[puaBHO-OTIUBHBIE TPEIIMHBI B THUIOBBIX YaCTAX IJIABYUUX JIEAHUKOBBIX SI3BIKOB U
1eNb()OBBIX JICTHUKOB AHTAPKTH/IBI SBIISTFOTCSI CKBO3HBIMU TIPH TOJIIIMHE JICTHUKOB B HE-
CKOJIBKO cOT MeTpoB. OcoOBbIil BU TPELIUH NPECTABIAIOT MOATOPHBIE TPEIIUHBI (OepriipyH-
JIbl), OKAMJISIOIINE BEPXOBbs (PMPHOBBIX 0aCCEHOB FOPHBIX JIETHUKOB. B mybcupyronmx
JIeTHUKaX BJOJb OOPTOB AOJIMHBI 00Pa3yIOTCsl OFPOMHbBIE TIPOAOIbHBIE Pa3pPbIBbL, OTPAHUYH-
BaIOIIME OBICTPO ABMKYIIUECS CPETUHHbBIC YACTH JISTHUKOB. B THUIOBBIX YacTAX 30HBI YCKO-
PEHHOTO IBHXKEHHUS JibJ]a POPMUPYIOTCS CTyIeHYaThie cOPOChl, a B (PPOHTAIBHBIX YACTSX - Ce-
puu HaIBUTOB. Pa3pbIBbI 00pa3yIOTCs TaKkKe B MPUAOHHBIX YaCTAX M BHYTPH JICTHUKOBOH TOJ-
IIH.

TpemuHb! IpeACTaBISAIOT CEPbE3HOE MPEMATCTBUE IS TPOABIKEHHS 10 JIeTHUKAM, a B
(GupHOBBIX 00JACTSIX U OMACHOCTD, TAK KaK OHU YaCTO OBIBAIOT MEPEKPHITHI CHEXHBIMU MOCTa-
MU U HX TPYJAHO OOHAPYKUTb.
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Ha negnukax mmpoko pacnpoCTpaHEHbl TAKKE CKJIA4aTble TEKTOHUYECKUE CTPYKTYPBL.
B ropssix negHukax Hanbosee 6aronpusTHbIE YCIOBUS U UX 00pa30BaHUs CO3A0TCS B
IPUJIOHHBIX U TPUOOPTOBBIX YACTAX JIEAHUKOBBIX IIOTOKOB.

SIpKUM IPUMEPOM CKJIAI4aTOCTH B KPYIHBIX CJIIOXKHBIX JICTHUKAX MOTYT CIIyKUTh IIETIIHA
CPEIMHHBIX MOPEH, 00pa30BaBIIUECS B pe3ysbTaTe OBICTPHIX MOABIKEK. PaccTosiHre Mexy
TaKUMU NETJIIMUA MOXET JOCTUraTh HECKOJIbKUX KMUJIOMETPOB, U TI0 HEMY MOXHO MPHUOIMKEHHO
OTpPEAENIUTh NEPUOJ ITyJIbCALIUY JIETHUKOB, a [0 YUCITY HETEIb - YUCIIO OBICTPBIX OJBUKEK
JICIHUKA WU €70 IIPUTOKOB B IPOLUIOM.

Me3o- u MuKpopeJibed NoBepXHOCTH JIEAHUKOB

B pesynbraTe HepaBHOMEPHOTO HAKOTIJICHHUS B (PUPHOBBIX 00JIaCTAX, TJIABHBIM 00pa3omM
u3-3a KojeOaHuil BETPOBOTO pexuMa MPH BBIMAJCHUH CHera U3 aTMOoc(epsl, a TAKKe ero mo-
CJIEIYIOIIETO MEPEOTIOKEHHS, CO3AI0OTCS pa3IndHbIe (OPMbI AKKYMYJISITUBHO-
neISIIHMOHHOTO penbeda - CHeXXHbIe OapXaHbl, TPAbL, 3acTpyTH U ap. OHu Hanboee IPKo
BBIPA)KEHBI Ha KPYTHBIX JISTHUKOBBIX TIOKPOBAX, I/Ie M paccMaTpuBaioTcs Ooiee moapooHo. Ha
TOPHBIX JIETHUKAX 3TU (OPMBI PACIIPOCTPAHEHBI PEKE, 3aTO K HUM JO0ABIISIFOTCS CHE)KHBIE
KapHU3bl, 00pa3yIoUIMecs PU CUIIbHBIX METENAX Y IpeOHeN MOABETPEHHBIX CKIOHOB, U KOHY-
ChI JJABUHHOT'O CHETa y MOJHOXHI CKIOHOB. VICTOUHMKAaMU JJaBUH CTY’KaT YYaCTKU C HEYCTOM-
YUBBIM CHEXHBIM TOKPOBOM Ha CKJIOHAX, a TAK)Ke 00BaJIbl CHEXKHBIX KapHHU30B. CHEXHbIE Ja-
BUHBI YaCTO UTPAIOT OOJBIIYIO POJIb B MUTAHUU JIETHUKOB, HHOT 1A TJIABHYIO, HATIPUMED HA JIeI-
HUKax TypPKECTaHCKOTO TUIA. JIaBUHBI MaJaloT Ha JIEAHUKYU KaK B 00JIaCTH aKKyMYJISLUH, TaK U
B oOnactu abnsuuu. MiHOTa TaBUHHBIE KOHYCHI CIMBAIOTCS B CIUIOUIHBIC HITCH(BI.

AGnsoHHBIE (POPMBI HA JISTHUKAX OYSHb Pa3HOOOPa3HBI. DK30TUYECKYIO KapTHHY
MPEJICTABIISIIOT MO «KAIOIIUXCS - OCTPOKOHEYHBIX 00pa30BaHUil Ha MOBEPXHOCTU CHETa U
JIb/1a, HAKJIOHEHHBIX HABCTPEUy Jy4yaM MOJIyJeHHOro coyiHua. [lo BHenIHeMy BUy OHM HaIlo-
MUHAIOT KOJICHOTPEKIOHEHHbIE (PUTYPHI B MOHAIIIECKUX OalaxoHax - OTKy/la U Ha3BaHUE.
«Karomuecs» mMUpOKo pacpocTpaHeHbl Ha BEICOKUX FOpax CyOTPONMMYECKUX U TPOITMYECKUX
mupoT. OHU 0053aHBI CBOUM MTPOUCXOXKACHUEM N30MpPaTEeIbHON abNIALNUY IPU OUYEHb CYXOii,
COJIHEYHOH M XOJIOHOH MOT0/1e, P NPeodIafaHnuy MPSIMON COTHEYHOH pajualiiy HaJ pacce-
sSHHOU. PacnipocTpanensl Ha ByJikaHax HOKHON AMEpUKH, T/I€ JOCTUTalOT B BBICOTY HECKOJIb-
KUX MeTpoB, Ha [lamupe, B Kapakopyme u I'nmanasx. Berpedarores Taxoke B IpUOPEXKHBIX ya-
CTAX AHTapKTHIBI.

N3buparensHOMY TasHUIO B 00IACTAX abMSIUH JICAHUKOB 0053aHBI CBOUM 00pa-
30BaHMEM MHOTHE (OPMBI ME30- U MUKpOpeibeda JIETHUKOBOW MOBepXHOCTU. Berony, rae nen
HPUKPBIT TOCTATOYHO TOJCTHIM CIIOEM MOPEHBI, 3AIIUIIAIONIIM €r0 OT TassHUs, 00pa3yroTCs
MOJIOKUTENbHBIE (OPMBI penbeda, BO3BBIIIAIOMINECS HaJl 0OHA)KEHHOM MOBEPXHOCTHIO JIbJA, -
XOJIMBI, TPSJIBI, «JIESHBIC CTOJIBDY, IEISHBIE TPUOB), «MypaBbUHBIE Kyuny. Haob6opoT, Tam,
I/Ie 3arpsi3HeHHE JibJ]Ja YMEPEHHOE, OHO YBEIMUYMBAET MOIJIOIEHNE COTHEUHBIX JTyueil Oiaroaa-
ps Ooslee TEMHOMY LIBETY, M Ha 3THUX yYacTKax JieJ] TaeT 0oJjiee MHTEHCUBHO, YeM YHUCTHIH, U
CO3/aI0TCsl OTpULIaTeIbHbIE (OPMBI penbeda - «JICAHUKOBbIE BAHHBI», «JIETHUKOBBIE CTAKAHbBD,
«JICTHUKOBBIE COTB». PazinuuHas MIOTHOCTH JIbAA TaKXKe MPUBOAUT K U30UpaTeIbHOMY Ta-
SAHHIO. B pe3ynbTaTe NpOHUKHOBEHMS B JIEJl COJIHEYHBIX JIy4€i B SICHbIE THU TOBEPXHOCTBH JIE/-
HHKa J10 ITyOuHbI 5-10 cM mpeBpalnaeTcs B phIXIIylo, IPOHU3aHHYIO TOPAMHU «KOPY TasHUD,
KOTOpasi B MaCMYyPHYIO MOTo Ty 00bIdHO ucue3aeT. OgHako O6osee KpymnmHbIe HEPOBHOCTH a0JIsi-
IIMOHHOT'O peJbeda co BpeMEeHEM pacTyT JI0 TeX MOp, OKa He TOCTUTHYT U3BECTHOTO Ipeena.
CaMbIMU KpYTTHBIMH (popMaMu, OpOHUPOBAHHBIMU OT TasHUSI MOPEHOM, SBISIOTCS TPSAbI Kpae-
BbIX U CPEUHHBIX MOPEH, JOCTUTAIOIINE B BBICOTY HECKOJIBKUX JIECATKOB METPOB U MPOTSTU-
BAOIIMECS YaCTO HA MHOTHE KWJIOMETPBL. DTH I'Psibl TOJIBKO C IIOBEPXHOCTH CI0KEHBI MOpE-
HOM, a X A7pa COCTOAT U3 JibJa. Ha KOHIIaX JI€THUKOBBIX A3BIKOB, I/1€ MOPEHHBIE I'PSIbI CIIH-
BalOTCA B CIUIOUTHONW MOPEHHBIN MOKPOB, peiibed) MOBEPXHOCTH MPECTABISIET OECIOPSII0UHOE
HarpoOMOX/I€HHE MOPEHHBIX XOJIMOB C JIEJSHBIMHU SIAPAMHU, Pa3/I€IECHHBIX TEPMOKAPCTOBBIMU
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3amaJHaMu, 4acTo C O3€paMH HIIH JIO)KOMHAMH CTOKA TaJbIX BO. «JIeAsTHbIE CTONBIY U «TPH-
ObD» - 00pa3oBaHus HeoATOBeUHbIe. OHU BOSHHUKAIOT, KOTJ]a KPYITHBIM KAMEHb 3alllUIIAET Je]l
OT TastHUS, @ OKPYKAIoIasi ero MOBEPXHOCTD Jbla CTauBaeT oecnpensTcTBeHHO. Co BpeMeHeEM
1oJl KaMHeM o0pa3yeTcs JeIsiHast HOXKKa «Tpruday WM «CTOJa» B 3aBUCUMOCTH OT pa3MEpOB U
¢dopMeI ero nuiAnel. B npouecce nocneayomero TasHUs ¢ COJIHEYHOW CTOPOHBI HOXKKA MO/
TauBaeT CHIIbHEE, UeM C TeHEBOH, U 1uiina rpuda cBanuBaercs. Ha HoBoM mecte oOpa3oBaHue
rpuba Bo3oOHOBIsIeTCsA. TakuM 00pa3omM, KAMHUA MOTYT «ITyTEIIECTBOBATH) IO MOBEPXHOCTH
JIETHUKOB, HE COTJIACysICh C OOIIMM HampaBICHUEM UX JBHKEHUS.

Ha nepomnanax, B KpaeBbIX 4acTAX JIETHUKOB, OCOOCHHO B MECTaX UX KPYThIX MTOBO-
POTOB, MOBEPXHOCThH JICAHUKOB YACTO Pa30UTa MHOTOUYUCICHHBIMU TpelIMHaMH. B pe3ynbraTe
TassHUsI OJIOKM JIbJa MEX]y TPEIIMHAMU MPUOOPETAIOT CaMble TPUUYIMBBIC OYSPTAHUS B BUIEC
MUKOB, MUpaMUJ, OalleH u Apyrux (popm, 4acTo TPyAHO ONPEAETUMBIX, U3BECTHBIX MO/ COOU-
paTeabHBIM Ha3BaHHEM «cepakm». Cepaku TOCTUTAIOT B BHICOTY HECKOJIBKUX JIECATKOB METPOB.
[Tonst cepakoB 4acToO TPYAHO MPOXOAUMBL. Ha myIbcHpyrOMIMX JISTHUKAX Xa0C CEPaKOB Mpe-
CTaBJISICT CIUIOMIHYIO 3y0UaTyIo METKY C 3USIOMMMU MEXKy HUMH TTTyOOKHMMH TPEUMHAMU,
4acTh KOTOPBIX MOKET OBITh 3amofiHeHa Bo1oi. [lepenBiskeHue mo TakoMy JeIHUKY MPaKTH-
YECKH HEBO3MOXKHO.

Penbed moBepXHOCTH IEAHUKOB B 30HAX aOMSAIUN YCIOKHIETCS €Ile SPO3UOHHBIMU
dbopmamu, 00s3aHHBIMH CBOMM MPOUCXOKIECHUEM MTOTOKAM TaJIbIX BOJ. DTO U Y3KHE, ITyOHHOM
HECKOJIbKO METPOB KaHbOHBI, TPOMBITHIE BO JIbY, M THICSIUN MEJIKUX PYYbEB U PyUYEUKOB, CTe-
KAIOMIMX B HUX C JICASTHBIX OYTPOB U TPSIJI, U JICTHUKOBBIE KOJIOALBI M MEJILHUIIBI, Yepe3 KOTO-
pbIe TOBEPXHOCTHBIE TaJIbIE BOJIbI YCTPEMIISIOTCS B TIyOb JIETHUKOB U TIOJ] HUX, M 03epa Ha To-
BEPXHOCTHU JICTHUKOB.

B MecTtax causHUS MPUTOKOB C TJIABHBIMHU CTBOJIAMH CIIOKHBIX JIOJTMHHBIX U ACHIPH-
TOBBIX JIEAHUKOB MOTYT 00pa30BBIBATHCSI KPYITHBIC MOANPYIHBIE 03€pa. Y OTCTYMAOIINUX KOH-
IIOB JISAHUKOB 03€pa - 00bIYHOE siBIeHue. VX mioTuHaMu, Kak IPaBHUIIO, CIYXKaT IPEBHUE KO-
HEYHbIE MOpEHBI. PazMepsl 03ep caMble pa3IMuHbIC - OT IECSITKOB METPOB B MOMEPEYHUKE J10
KUJIOMETPOB B IIUPUHY U JECATKOB KUIOMETPOB B JuinHy. [loanpyaHble neAHUKOBBIE 03epa
MOTYT MEPUOTUIECCKH MPOPBIBATHCS, YTO YACTO MPUBOAUT K KaTacTpO(PUUECKUM HABOJTHECHUSIM
B PACIIOJIOKEHHBIX HUXKE 110 TEUEHUIO JOJIMHAX.

[Tpu npopeiBax MOAMPYIHBIX 03€p BHYTPH JISTHUKA MOTYT 00pa30BaThCS TOHHEIH,
JUaMeTp KOTOPBIX YBETMUYMUBAETCA 3a CUET 0OBAJIOB JIbJIa M TasiHUA MOTOJKA U cTeHoK. [lo Ta-
KUM TOHHEJISIM MHOT/1a MO>KHO TIPOHUKHYThH JJAJIEKO B TIIyOb JeHUKa. YacTo 1Mo Mo ieTHbIM
TOHHEJSIM IPOUCXOAUT CTOK TTOBEPXHOCTHBIX TAJIBIX BOJI, M OypHbIE MOTOKH BBHIPHIBAIOTCS U3
JIETHUKOBBIX TPOTOB B KOHIIEBBIX YACTSX JICTHUKOB.

Mopdosiornyeckue TUNBI JIETHUKOB

Pa3mepsl, hopmbl 1 YKIIOHBI TOBEPXHOCTH F'OPHBIX JIETHUKOB HE MEHEE Pa3HOO0pa3Hbl,
YeM 3aHAThIe MU (HOPMBI penbeda, ouepTaHus KOTOPBIX OHU YaCTO MOBTOPSIOT B CTIIAXKCHHOM
Bujie. TunuaHoi Gpopmoit GUpHOBBIX 00JACTEN TOPHO-TOJIMHHBIX JICTHUKOB SIBJISIOTCS IIIAPO-
KHE ¥ CPABHUTEIIBHO IJIOCKUE (PUPHOBBIE OaccelHbl B BEPXOBbAX JIOJIUH, OKPY>KEHHBIE KPYThI-
MU CKJIOHaMU. Jles] B HUX JABHIKETCS B HalpaBiIeHUH Mpeoliaialoniero yKIioHa MOBEpXHOCTH K
TPAHULIEC IUTAHUS, HUXKE KOTOPOU pacIioyaraeTcs CIyCKaroLIUICs B JOJIUHY JICIHUKOBBIN A3BIK,
KaK TIPaBUIIO, y3KUi U NTUHHBIN. BepxHuii kpait pupHOBOTO OacceiiHa 4acToO COCTOUT M3 He-
CKOJIbKUX HOHaCTefI, a Iepexo/J K JICAHUKOBOMY A3bIKY MOKCT GBITB Wy 1I1J1aBHBIM, WX K€ 06-
pBIBaThCs KPYyThIM JieonanoM. Heckoabko CIMBIINXCS TOPHO-IOIMHHBIX JIEAHUKOB MOTYT 00-
Pa30BbIBATH CJIOKHBIC JICTHUKOBLIC CUCTCMBbI, MUTAIOMIUCCA U3 HCCKOJIBKHUX q)HpHOBI:IX 63.CC€I>'I-
HOB. COBEpIIIEHHO UHYIO (hOPMY UMEIOT JIEAHUKN KOHUYECKHUX BEPILUH, HAIPUMED ByJIKaHUYE-
CKUX KOHYCOB, KOTJ]a CHEeT U (PMPH 3aOJIHAIOT KpaTephl M KaJbAEPhl H YEXJIOM IOKPHIBAIOT
BEPILKHY U BEPXHHUE YaCTU CKIIOHOB C OTXOJSIINMH B pa3Hble CTOPOHBI KPYTHIMU JIETHUKOBBI-
MU si3bIKaMu. B paifoHaX MHTEHCHMBHOTO TOPHO-MIOKPOBHOT'O OJIEICHEHUS OOIINPHbBIE MEKIOp-
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HbI€ JIOJTMHBI YaCTO MOYTH 10 KPAeB 3al0JIHEHbI (PUPHOM U JIbAOM. JTO JTUOO0 IIOCKHE OKPOBBI
Ha c1a00 pacuJIeHEeHHbIX IUI1aTo, JINOO CIIOKHBIE, CITUBIINECS MEXAY co00l (pupHOBbIE Oacceil-
HBI C TOPYALUMH HaJl HUMU HyHaTaKaMu, OT KOTOPBIX OTXOST WU IIUPOKHE JIETHUKOBBIE JIO-
[acTH, UJIH JICTHUKOBBIE SI3bIKH, IPAKTUYECKH HEOTIIMYMMBIC OT SI3bIKOB JIOJIMHHBIX JIETHUKOB.
Ho ckoib 061 pa3Ho0oOpa3Hbl HA ObLTH (POPMBI 00JIaCTEH TUTAHKS B PACX0/1a TOPHBIX JICTHUKOB,
BCE OHM 3aBHCAT OT MOACTUIAIONIETO pesibeda.

CoBepllieHHO MHasl KapTHHA B TIOKPOBHBIX JIEAHUKAX, (JOpMa OBEPXHOCTH KOTOPHIX OT
penbeda J10%ka MPaKTUYECKU HE 3aBUCHT, - OHA ONPEAEIsIeTCs pe0JIOTHYECKUMHU CBOMCTBAMU
CaMoro Jipjia, pacTEKaroIIErocsi B COOTBETCTBUU C YKIIOHOM MTOBEPXHOCTU. B uaeansHoM ciyyae
npo¢uIIb TOBEPXHOCTH OJIM30K K MOIYIILUIUIICY (HampuMmep, Kymnoi o. J{puraibckoro B AH-
TapKTUZE). B KpymHBIX JIETHIUKOBBIX TOKPOBAaxX (JOpMa MOBEPXHOCTH O0JIee CIOKHAsSL, TaK KaK
OHH COCTOAT OOBIYHO M3 HECKOJIBKUX CIMBILUXCS JIETHUKOBBIX KYIOJIOB, YTO HapsAy C KpyIl-
HBIMU TIO/JIETHBIMA HEPOBHOCTSIMH MCKAKaeT HJICATbHYIO (popMy MOBEpXHOCTH. B KpaeBbIx
YacTAX JICHUKOBBIX TIOKPOBOB 10 KPYMHBIM MOJUIETHBIM J10JIMHAM, HAPaBJIEHUE KOTOPBIX
OJTM3KO K 00IIEeMY HAIpaBJICHUIO IBWKEHHS JIbJIa OT IIEHTPOB KYTIOJIOB K Iepu(epu, CIrycKa-
IOTCSI BBIBOJIHBIE JIETHUKH - TJ1aBHbIE KaHAJbl CTOKA JIbJA U3 BHYTPEHHUX PAliOHOB JIETHUKOBBIX
NOKPOBOB. B AHTapKTH/IE K KpasiM MaTepHKOBOTO IMMOKPOBA MPUMBIKAIOT IIETb(OBBIC JTCTHIUKH
-OIPOMHBIE TUIOCKHUE JIe/IIHbIE TUINTHI, YaCThIO HAXOASIIUECS Ha IJIaBY, YaCThIO OIMPAIOIINECs
Ha TPYHT.

Uto0sl Jierde ObIII0 OPUEHTUPOBATHCS BO BCeM MHOT000pa3uu ¢GopM JIETHUKOBBIX 00pa-
30BaHUM, TISAIHOIOTaMHU pa3padaTHIBAIOTCS CXEMBI HX KJIACCH(PHUKAIIMHA IO MOP(POTIOTHIECKUM
npu3HaKaM. MBI 1oJIb3yeMcst CXeMOoi Mop(hosIornueckoi kiaccuukanuu JeAHUKOB, Oy OIn-
KOBAHHOM B [ J1511M0JIOrMYECKOM clloBape. B COOTBETCTBUM C 3TOM CXEMOU BCE JIEIHUKH JIEIIAT-
Csl Ha IOKPOBHBIE, TOPHO-TIOKPOBHBIE U rOpHbIe. KaX1as U3 3TUX OCHOBHBIX IPYTII B CBOIO
ouepeib MoPa3eAeTcs Ha IPYIIbl BTOPOIO U TPEThero NopsaakoB. Cpeau JIeTHUKOBBIX T0-
KPOBOB Pa3INyaloT JIEAHUKOBBIE IIUTHI, JIEAHUKOBBIE KYTOJa, IIEIb(OBbIE JIETHUKH, JTEITHbIC
IOTOKHU U BBIBOJHBIE JIEIHUKH. K TOPHO-ITIOKPOBHBIM JIEAHUKAM OTHOCHUTCS CETYATOE OJIe/ICHE-
HHeE, IJIe IPUCYTCTBYIOT B pa3IMYHBIX KOMOMHAIMSIX (POPMBI OJI€ICHEHNSI IOKPOBHOT'O U TOP-
HOT'O TUIIOB, JIEAHUKY IJIATO, JIEAHUKH [TATarOHCKOT'O TUIIA U IPEArOPHbIE JIEAHUKN (JIETHUKU
NOJHOXUI). ['OpHbIE IeTHUKHU AEATCA Ha TPU OCHOBHBIE IPYIIIbI: JIGAHUKH JAOJIHH, JIEAHUKH
CKJIOHOB, JIEJHUKHU BEPILUH. JIEAHUKYN TOIHMH MOAPA3AENIAIOT HAa IPOCThIE JOJIMHHBIE,CII0KHbIE
JOJIMHHBIE U IEHAPUTOBBIE IeJHUKH. K eHIKaM CKIIOHOB OTHOCST NPUCKJIOHOBBIE, CKJIIOHO-
BbIE, BUCAUUE U KapOBBIE JEAHUKH. [IpoMexyTOUHOE MOI0KEHNE MEKIY KAPOBBIMU U JI0JIUH-
HBIMU JIEIHUKAMU 3aHUMAaIOT KapOBO-JOJIMHHBIE IeJHUKU. Cpenn JIeJHUKOB BEPIINH Bblie-
JSIOT JIEAHUKN KOHMYECKUX BEPIINH U JIEAHUKH IUIOCKUX BepuInH. K neaHnKam BEpIIMH OTHO-
CAT TaKXe JIEJIHUKU BYJIKAaHMYECKUX KOHYCOB, KpaT€pHbIE U KaJlbJICPHBIE JIETHUKH, JTETHUKI
06appaHKOCOB.

OJieneHeHre MOKPOBHOIO THIIA

Jle THUKOBBIT TTOKPOB - CJI0KHOE JICTHUKOBOE 00pa30BaHKe, COCTOAIIEE U3 JISTHUKOBBIX
[IUTOB, JISTHUKOBBIX KYTIOJIOB, JEISHBIX TOTOKOB, BEIBOHBIX JISTHUKOB ¥ MIEIb(OBBIX JIETHU-
KOB, MOKPBIBAIOIIEE TJIONIAAb B JECATKH, COTHU THICAY YU MUJUJTMOHBI KBaJPATHBIX KUJIOMETPOB.
JlemHUKOBBIN TIOKPOB - ATO AMHAS TUHAMUYECKas cucTeMa, opMa TIOBEPXHOCTH U MOJIOKECHUE
JIe0pa3iesIoB B KOTOPOH 00YCIIOBIICHBI pacpeIe]ICHUEM TUTAHUS U yCIOBUSIMH cToKa. CKO-
pPOCTh IBUKCHHS JIbJ[A YBEIHMUMUBACTCS OT JIEI0pa3ieioB K nmepudepud, rae cTok nuddepeHim-
pyeTCsl Ha MAJIOTIOABMKHBIC YYACTKU U BHIBOJHBIC JISTHUKH C OOJIBIIUMU CKOPOCTSIMU JIBHKE-
HUs JibJa. Pacxon nib/1a cocpeoTOUEH B KPaeBOM 30HE U OCYLIECTBIISIETCS IIyTEM OTKOJIA aiiC-
0OeproB U MOBEPXHOCTHOTO TasiHUsA. OO0IIas TUIOIaah COBPEMEHHBIX JICTHUKOBBIX TIOKPOBOB HA
3emite ox0110 14,4 MiH. kM°. V3 aux 85,3% IIPUXOJNUTCS Ha JIEAHUKOBBIA IOKPOB AHTapKTH/IbI,
COCTOSIIIIUN U3 5 CIAMBIITUXCS KPYIMHBIX JIGTHUKOBBIX KYIIOJIOB U OOJIBIIIOTO YKcIia OoJiee MeJ-
kux; 12,1% - Ha nenHuKoBbIN MOKpoB ['pennanauu u 2,6% - Ha BCe OCTaIbHBIE JIETHUKOBBIE
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nokpoBbl (Ha Kanajgckom ApkTuyeckoM apxumenare, Ha o. Mcnanaus, Ha lnun6eprene, Ha
3emie Ppanna-Nocuda, na Hosoit 3emie, Ha CeBepHoil 3emiie).

JlenHUKOBBIH KT - OOIIMPHBIN TIOCKO-BBITYKJIBIN JIETHUK TOKPOBHOTO THMA. Tommu-
Ha 00b14HO ox010 1000 M, uTomans - 6onee 50 THIC. kM. Teuenue npAa onpenensercs Gopmoit
MOBEPXHOCTHU U MPOUCXOJUT OT LIEHTPa K NepuQepun.

JleHUKOBBIH KYTION - JIETHUK, (OopMa KOTOPOTO cX0Ha ¢ (GOPMOH JIEAHUKOBOTO IINTA,
HO OH 00JIee BBITYKIIBIM Oyarofapsi MEHbIINM TOPH30HTAIBHBIM pa3MepaM. B Apktuke u AH-
TapKTHKE JIETHUKOBBIE KyIIOJIa YacTO LIEJIMKOM MOKPBIBAIOT OTAEIbHBIE OCTPOBA, HHOI' 1A 00-
pa3yloTcsi HAa MOPCKUX OTMENIX U CPEAU HIENb(OBBIX JIEIHUKOB, TJI€ T€ «CaAITCS» Ha TPYHT.
BrIBOHBIE JIEAHUKH - IOTOKU JIbJIa, APEHUPYIOIIHUE JIe0CO0pHbIe 6aCCEHbI JIETHUKOBOTO MO-
KpOBa, - IPUYPOUYEHBI OOBIYHO K MOAJIEAHBIM JOJIMHAM, OPUEHTUPOBAHHBIM B HaIIPABJICHUU
o0111ero ABMKEHUS JIb/1a. XapaKTepHbI AJIs KPaeBbIX YacTel JIeTHUKOBBIX IOKPOBOB, HO €CTh
BBIBOJIHBIE JIETHUKH, BEPXOBbs KOTOPBIX YXOJAT B INTyOb MaTEPUKOBOIO IOKPOBA HA COTHU KU-
aomeTpoB. Criyckasicb B MOpe UM (PbOp/Ibl, BBIBOJHBIE JIETHUKN 00pa3yoT IUIaBy4He JIETHU-
KOBBI€ S3BIKH U MIPOIYLIUPYIOT MHOTOUKCIIEHHBIE alicoepru. CKOpoCTH ABMXKEHHUS JIb/1a BHIBOJI-
HBIX JIEJIHUKOB MHOT'O 0OJIbIlI€ CKOPOCTEH MBMKEHUS HeAU(PPEPEHIIMPOBAHHOTO Kpasi JIEAHUKO
BOT'O MIOKPOBA (/10 HECKOJIBKUX KWJIOMETPOB B T0/). BbIBOIHBIE IEAHUKH MOAPA3IEISAIOTCS Ha
JelsiHbIe TIOTOKH, TEKYLIHE B JIEJSHBIX Oeperax, u Ha CKBO3HbIE BbIBO/IHBIC JIETHUKHU, CXOAHbIE
C SI3bIKaMU JIOJIMHHBIX JIEIHUKOB, HO HCTOKaMH YXOJSIIIME B JIET0COOpHBIE OacCENHBI B IIpeie-
Jax JEeIHUKOBBIX IIUTOB.

[enbdoBeIii TETHHUK - TUIABYYUH MM YACTUYHO ONMUPAIOIIMKACS HA JTHO JICAHUK, TEKY-
mui oT Oepera B MOpe B BHJI€ YTOHYAOIIEHCS K Kpalo TUIMTHI M 3aKaHYUBAIOIIUICS OOpBIBU-
CTBIM (poHTOM (6aphEepOM), OT KOTOPOT'O IEPHOTUUECKU OTKAIBIBAIOTCS alicoepru. OCHOBHOE
NUTaHUE MeNb(OBBIE JIEAHUKH MOTYYaroT OOBIYHO OT CITyCKAIOLIUXCS C JIETHUKOBOIO MOKPOBa
JIEISIHBIX TOTOKOB U BBIBOJHBIX JIEAHUKOB, a TAK)KE OT BBIMAIAIOLIUX HA UX TIOBEPXHOCTH TBEP-
JbIX aTMOC(epHbIX 0caakoB. CKOpOCTH ABMKEHUS 1IENb(OBBIX JETHUKOB, KaK U BBIBOAHBIX,
OKaHYMBAIOIIMUXCS B MOPE, YBEIMUNBAIOTCA K KOHILy, rae nocturatoT 1500-2000 M B rox.
[HlenbdoBble IeJHUKH B HACTOSIIEE BPEMS paCIPOCTPAHEHBI INITaBHBIM 00pa3oM B AHTapKTUAE,
e 3aHuMaroT Gosee 1,5 MITH KM™.

Onenenenne ropHO-MMOKPOBHOIO THUIIA - IEPEXOIHOE OT IIOKPOBHOI'O K TOPHOMY. Xapak-
TEPU3YETCA KOMIUIEKCOM CKBO3HBIX JIOJIMH, 3aII0JHEHHBIX JIEAHUKAMHU, C JIEHUKOBBIMH KYTIO-
JaMH ¥ JIEIHUKaMU IJIaTO Ha BOJOpa3/eliax, C pa3AesolUMU UX CKAIUCTBIMU IPEOHIMU U
BEpILIMHAMU, MHOIOYMCIIEHHBIMY HyHaTakamu. Jles, 3anonHaiomuii J0JI1HbI, Yepe3 MHOTOUHC-
JICHHBIC TIEPEBAJIBI TIEPETEKAET U3 OJHOTO OacceiiHa B IPYTO#, UTO CO3AA€T CIOKHBIA CeTYAThIN
PHUCYHOK JIEIHUKOBBIX ITOTOKOB B Iu1aHe. OneieHeHre 3Toro Tumna xapakrepao ais Lnunbdep-
reHa, Anscku, Kananickoro ApKTHYECKOro apxurernara.

[IpenropHsie JeTHUKH - OOIIMPHBIE JETHUKOBBIC JIOTIACTH HA MPEATOPHBIX PABHUHAX,
o0pasyrourecs OT CIUSHUS JIEIHUKOBBIX TIOTOKOB, YaCTO € Pa3/ielbHBIMUA O0IAaCTAMH MUTaHUS,
HO HEPEAKO U MUTAaeMbIe OOIIUM CHEXXHO-JIeIIHBIM nojieM. O0pa3yroTcs B 00JIaCTsIX C OYECHb
OOWJIBHBIM BBINAJEHUEM OCaAKOB B BUJIE CHETa B YCIOBUAX MOpCKOro kiaumara. Kiaccuueckum
IPUMEPOM SIBIISICTCS IPEATOPHBINA JTeTHUK ManacnuHa Ha Alsicke, uMeroutnii 6osee 40 kM B
uinHy 1 80 kM B mMpHuHy. OH LIETMKOM PacIoyIo’KeH B 001acTu aOisIuu, a MUTaHKWE TOTy4aeT
U3 CHEXHO-JIEAAHBIX nonel xp. Cs. Uinbu.

JlenHuKYM MIAaTO - CIa0OBBIMYKIIbIE CHEXKHO-JIE/ISIHBIE MOJIS1 HA TNIOCKOBEPIIMHHBIX Mac-
CUBaX ¢ KOPOTKMMH JIONIACTSIMU M BBIBOAHBIMU JIEAHUKAMHU, CITYy CKAIOILUMHUCS 10 TOJMHAM Ha
CKJIOHAaX MacCHBOB. XapakTepHsbl U1 CKkaHIUHABUY, T XOpOLIO u3y4yeHsl. [IpumMepom MoryT
TaK)Ke CIIy KUTb JIEIHUKH 11aTo 0. JleBoH B KaHaackoM ApKTHUECKOM apXHIeare.

JlenHUKM NMaTarOHCKOI'O THUIIA - TOPHBIE JIEAHUKHU, KOTOPBIE, CTEKAas € JICIHUKOBBIX IUIATO, TAC
OHH JPEHUPYIOT OOMIMpPHBIE GUPHOBBIE OACCEIHBI, 00Pa3yIOT y3KHE JUIMHHBIC SI3BIKH, CITyCKa-
IOLIMECS B MOPCKHE (DbOPABI U NIPEArOpHbIe 03epa. TUIIMYHBI [UI NaTarOHCKUX IUIAT, OTKY1a
Y Ha3BaHUE.
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OuseneHeHue rOPHOTO THIIA

Jlennuxu nonun. IIpocToit JOMMHHBIN JETHUK (JIEAHUK aJIbIIMNHCKOTO THIA) XapaKTepH-
3yeTcst 4eTKOH Mop(hosIoruueckoit 060cobIeHHOCTRIO0 00macTe nutanus (GpupHoBOrO Gacceii-
Ha) ¥ absauuu (JIeTHUKOBOTO si3bIKa). U3 pupHOBOrO OacceiiHa, MMEIOIIEro BOTHYTYIO TTOBEPX-
HOCTb CO CPaBHHUTEIbHO HEOOJBIINMH YKIOHAMH, B JIOJIMHY CITyCKA€TCsl OJMH JIETHUKOBBIH
SI3BIK, IMEIOIIMI OOBIYHO BBITYKJIBIH MOTIepedHbIid Tpodiiis. XapakTepeH s Anbil, KaBkaza u
MHOTHUX IPYIMX TOPHO-JIEAHUKOBBIX paiioHOB. CII0KHBIHM TOJIMHHBINA JIEIHUK COCTOUT U3 ABYX
WM 6oJiee JIETHUKOBBIX IIOTOKOB C CAMOCTOSATENbHBIMU 001acTaMu nutanus. [lo cpenuHHbIM
MOpEHaM Ha JIEAHUKOBOM S3bIKE€ MOKHO JIETKO YCTAHOBUTB YHCJIO IPUTOKOB INIABHOTO JIEIHU-
ka. PacpocTpaHeHbl BO MHOTUX FOPHO-JIEIHUKOBBIX paiioHax. JIeHIpUTOBBIH JIeAHUK (IpEBO-
BUJIHBIN) - CIOKHBIN JOJMHHBIN JETHUK, TPUTOKU KOTOPOTO UMEIOT CBOHU NMPHUTOKHU C CaMO-
CTOATEIbHBIMU O0JIACTSIMU NMUTAHUS. B 11aHe UMEIOT CII0’KHBIE BETBUCTHIE ouepTaHus. [1omockl
CPEIMHHBIX MOPEH, YEPELYIOIIHECS C TI0JI0CAMU YUCTOTO JIbJA, CO3JAI0T U3yMUTEIbHBIN 110
CBOEH BBIPA3UTEIILHOCTH PUCYHOK. [10 HUM MOKHO COCUMTATh YHUCIIO IPUTOKOB HE TOJIBKO IEp-
BOT0O MopsiKa, HO U Oosiee menkux. Kinaccnueckuit npumep - nennuk bapuapn B ropax Cs.
Wnbn. K nenapuToBIM J€IHUKAM OTHOCATCS KPYTHENUIINE TOPHO-T0JMHHBIE JIEIHUKU MUpa:
Xab60apn, bepunra, ®enpuenko, CuaueH u 1p. Pa3HOBUIHOCTBIO IEHAPUTOBBIX JICTHUKOB SIB-
JISIFOTCS JIEAHUKY TMMaJIaliCKOTO THIIA, 3allOJIHAIOIINE IPOAOIbHBIE JOTHHBI MEXTy TOPHBIMU
LEMsIMU, C MHOTOYUCIIEHHBIMH OOKOBBIMU IPUTOKAMHU, B CBOIO OUYepeb SBISIOIIUMUCS CIOXK-
HBIMU JIEHUKaMU. XapakTepHsl 1y [ 'nmanaes, Kapakopyma, ITamupa, LlenTpansaoro TsHb-
Hlans. KOTIIOBUHHBIN JI€THUK - PA3HOBUAHOCTb JOJIMHHOTO JIETHUKA ¢ OOIIMPHBIM (PUPHOBBIM
OacceiiHOM, pacoI0KEHHBIM B TOPHOU KOTJIOBUHE, U CPABHUTEIIBHO KOPOTKUM JIETHUKOBBIM
SI3bIKOM, KOTOPBIH BBIXOJUT 3a Mpeienbl KOTIOBUHBI He Oojee yeM Ha 2/3 ee jymHbl. KoTio-
BUHHBIE JIETHUKH JOCTUTAIOT OOBIYHO OOJIBIION TOJMIIMHBL. BeTpedaroTcst BO MHOTHUX TOPHBIX
paiioHax Mupa. JIeAHMKHN TypKECTaHCKOrO TUIIA - PAa3HOBUIHOCTD TOJIMHHOTO JIEAHWUKA, 3aHH-
MaIoIIEero TIy0OKyIO I0JIMHY U JIMIIEHHOTO (UpHOBOTO Oacceitna. [lutanue momyyaer 3a cuer
CX0/1a JIaBUH 1 00BAJIOB JIbJIa C BUCSYMX JICTHUKOB Ha CKJIOHaX. [IoBEpXHOCTh 3aMOpEHEHa.

Jlennuku ckiioHOB. KapoBblil IeAHUK 3aHUMAeET Kap (JameoopazHoe yriryojaeHne Ha
TOPHOM CKJIOHE) IOJIHOCTBIO WJIM YaCTHYHO. MHOTHE U3 HUX 00s3aHbI CBOMM CYILECTBOBAaHUEM
KOHIICHTPALlMU B Kape METEJIEBOr0 U JIJABUHHOI'O CHETa U MOTYT PAcIloyaraTbCsl 3HaUUTEIbHO
HIKE KIIMMAaTHYE€CKON CHErOBOM rpaHullbl. KapoBO-10MMHHBIN JIE€AHUK - IEPEXOIHBIN OT Kapo-
BOT'O K JIOJIJMHHOMY: OCHOBHAsI YaCTh €0 PacIOJIOKEHa B Kape, a sI3bIK CIIyCKAeTCs B BEPXOBbS
JOJIUHBI. BUcsunii 1eqHUK - HEOOIBIINX pa3MepOB U 0OBIYHO HEOOJIBIIION TOJMIITUHBL. 3aHUMAET
yIayOJieHHsI ¥ KPYTOIAAaolie HUIIM Ha TOPHBIX CKJIOHaX. Pacxof Jibaa HEpeaKo MPOUCXOIUT
IyTeM JIeAsSHbIX 00BasIoB. Eciin 00BaJIbl MPOUCXOAT YACTO, Y MOAHOXKHUS MOXKET 00pa30BaThCs
BO3POXKJICHHBIH JeTHUK. [IpUCKIIOHOBBII JI€THUK - HEOOJIBIIOHN JIEAHUK Ha TIOBEPXHOCTH CTPYK-
TYPHOM Te€ppachl MU MOJIOTOU IIOUIANKH Y TIOJHOKUSA KPYTOro ycryna. Kak npaBuio, nuraer-
sl HaBeIHHBIM CHeroM. CKJIOHOBBIH JIETHUK 3aHUMAET CJIa00 pacuJICHEHHBIA TOPHBINA CKIOH
WHOT/Ia Ha OOJIBIION TUTOIIaau. B OTiMYre OT BUCSUNX HUKHUIM Kpal CKIIOHOBBIX JICITHUKOB
0OBIYHO CITyCKaeTCs A0 MOTHOXKMUs ckiloHa. TunmueH Ha Bocrounowm [lamupe. Jleqnuku Bep-
mUH. JIeTHUK KOHMYECKOW BEPIIMHBI TOKPHIBAECT BEPIINHY KOHUYECKON WIIH OJTU3KOM K HEH
(opMBI, BO3BBIIIAIOUIYIOCS HaJl OKpPY’KaloIIeld MecTHOCThIO. Ecin BepinHa npaBuiIbHOR Gop-
MBI, a €€ CKJIOHBI cJ1a00 pacuIeHEHbl, TO HUKHUH Kpail JeTHUKa UM POBHBIH, WK (ecToHYa-
TBI. B cilyyae cuiapHOro pacusieHeH!s CKIIOHOB OBparaMi M JI0JIMHaMH 10 HUM CITyCKaroTCs
A3BIKU BBIBOJIHBIX JIEAHUKOB, IUTAIOIIMECS U3 BEPIIMHHOTO CHEKHO-(DUPHOBOIO OKPOBA.
OcoO0blil MOATUT JIEAHUKOB 3TOTO TUIA MPEICTABISAIOT JIGAHUKU BYJIKAHUYECKUX KOHYCOB, CY-
LIECTBYIOIUE YAaCTO B KOMIIJICKCE C KAJIBAEPHBIMU M KPATEPHBIMU JIEJHUKAMU, a TAKXKE C JIE-
HUKaMH 0appaHKOCOB. DTH TUIIBI JIETHUKOB paciipocTpaHeHsl Ha KaBkase (Dnb0pyc, Kazoek),
Ha Kamuatke, B Kopaunsepax CeBepnoit Amepuku, B AHnax FOxuoit Amepuku, B Adpuxe
(Kunumanmxkapo), B HoBoii 3enananu (t. Pyanexy). JIeTHUKH TIOCKUX BEPIINH TOKPHIBAIOT
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BbIPOBHEHHbBIE BEPIIMHHBIE IOBEPXHOCTH, OKAHUYUBAIOTCSI KPYTHIMU OOPBIBAMU UM KOPOTKUMH
a3bIkaMu. M3-3a cHOCa cHera BETpOM € OBEPXHOCTU CKOPOCTb MUTAHUS UX HEBEIMKA, MOLIHO-
ctu HeOonbme. Pacripoctpanens! Ha Tsanb-11lane u B ropax LlenTpanbHoil A3uu.
[lepeunicieHHble BbIIIE TUITBI HE HCYEPIIBIBAIOT BCETO MHOTr000pasus Gopm, ycIoBUl
3aJieraHus U Pa3MepOB JICTHUKOB. MOTyT OBITh TIepeXoHbIe (POPMBI, H, KPOME TOTO, JCTHUKH
Pa3HBIX TUIOB HEPEAKO OOBETUHSIIOTCS B CI0XKHBIE KOMIUIEKCHI M CUCTEMBI, KOTOPBIE OMHUCHI-
BAIOTCS IIPY PACCMOTPEHUH OJIECHEHUSI KOHKPETHBIX PallOHOB B PETHOHAJIBHBIX IVIaBaX KHUTH.

JlexHMKOBBIC PaliOHBI 3¢MHOI'0 IAPA

PalioHupoBaHiEeM JIETHUKOB U CHEXHO-JIEAHUKOBBIX 00pa30BaHUN 3aHUMAJIUCh MHOTHE
uccienosarenu (X. Anbman, I'. A. Asciok, U. B. by, A. H. Kpenke, B. M. Kotmsikos, I'. K.
Tymunckui, JI. JInubyTtpu). X. AnbMaH BrepBble pa3aeiuil JISTHUKN Ha YMEPEHHBIE (TEIUIbIe)
U TIOJISIPHBIE (XOJIOJIHBIE), a MOCJIEIHUE B CBOIO OYEpEb - HAa BBICOKOMOJISIPHBIE U CyONOIsIp-
Hble. JIeIHUKN pa3HbIX TUIIOB XapaKTEePHU30BAIM UX MIMPOTHOE NosoxeHue. bonee noapodHo
palloHMpOBaHME JIEAHUKOB 10 UX TEMIIEPATYPHOMY PEKUMY ObLIO BbINOJIHEHO ['. A. ABCIOKOM,
KOTOPBIM BBIAEIWII IIATh TUIIOB JIEAHUKOB. KayKIblil N3 HUX XapaKTepEH IS ONPENEIEHHOIO
reorpapuuecKoro peruoHa: CyxoH IMOJISIPHBIH, T/Ie TastHAE OTCYTCTBYET (JICTHUKHA AHTapKTUIIB,
I'pennaninu U ropHbIe JeIHUKU Ha BbIcoTax Oosee 6000 M); BIaskHbINA NOISAPHBIN (110 epude-
pUU OPEIbIIyIIUX JEAHUKOB); BIAXXHbBIN XOJIOAHBIN (BEpXHHUE YACTH JIEAHUKOB HAa apKTHUECKUX
octpoBax u B [lararonun); Mmopckoit (ieguuku Anscku, Anbn, CkananHasun, Kaskasa, Kam-
yaTku, HoBoll 3enannuu u 1p.) 1 KOHTUHEHTaNbHBIN (JlegHuku rop Cpeaneit Azuu, LlenTpans-
Hol Aszun, Cubupu, Kananckoro Apkruyeckoro apxumnenara). JImuOyTpu no KIuMaTu4ecKuM
YCIJIOBUSIM CYILLIECTBOBAHMSI JIEAHUKOB BBIJEIINI 8 TUIOB U NEPEYUCIINI pallOHbl UX PacIpo-
cTpaHeHus. B npouecce nanpHeHInX uccaea0BaHui BEISICHUIOCh, YTO B OHOM reorpaguyiec-
KOM paiiOHE MOT'YT BCTpEUaThCsl JIEAHUKHU Pa3HbIX TUIIOB U, KPOME TOTO, CYIIE€CTBOBAHUE JIE/I-
HUKOB U OCOOEHHOCTH X PEKMMa B OTPOMHOM CTETEHH 3aBUCAT OT LIUPKYJIALUU aTMOchepsl -
OT I0JIOXKEHHS TOTO MJIM MHOT'O TOPHOI'O PaiiloHa OTHOCUTEIBHO ITyTEW JBUKEHUS LINKJIOHOB,
HNPUHOCALINX aTMOC(EPHBIE OCAIKH, a 3TH IyTH B CBOIO OYEPE/Ib ONPEIEIIAIOTCS OapUUECKUM
nojem atMocgepsl 3emiu.

[TepBast paboTa 0 COOTBETCTBHH MEXIY OOIIEH TUPKYIISIUEH aTMOChEPhl U COBPEMEH-
HBIM paclpeesIEHUEM JIEAHUKOB B CEBEPHOM Noiymapuu npuHaiexxut U. B. Byty [1963]. On
pa3fenu1 Bce JISAHUKOBBIE 00JIACTH 10 UCTOYHUKAM MUTAHUS OCAJKaMH Ha TPH IPYMIbL: THXO-
OKEaHCKY10, aTJJaHTHUUYECKYI0 U MHAUNCKYI0. K THXOOKEaHCKOM IpyIIe OH OTHEC CEBEpoame-
PHUKAHCKYIO U KaMYaTCKYyI0 00JacTu OJIeIeHEHUs; K aTJIaHTUYecKol rpynne - Mcnanauto, oct-
posa Apkruku (IInuudepren, 3emmo @panna-Nocuda, Hosyro 3emito, CeBepryto 3emiio),
CxannunaBuio, Anbnbl, KaBkasz, [Tamup, Tsaub-11lanb, Antail; K ”HAMHACKON IPyIIIE - I0KHBIE
pations! rop LlentpansHoii A3uu. [To ncTouHMKaM NMUTaHUS U CPEAHUM MHOTOJIETHUM Xapak-
Tepuctukam mupkyJsinun atMmochepsl A. H. Kpenke [1963] Beiaenun B mpeaenax ApKTuku 4
JIEIHUKOBBIE MPOBUHIINY, PA3IMYAOLIUECS PEXUMOM OJIEAECHEHHS M HAIIPABIEHHOCTHIO X KO-
POTKONIEPHOIHBIX KoJieOaHui. MM yCTaHOBIIEHO, YTO OCHOBHBIE PAOHBI OJIeICHEHUS 3eMITH
HaXOZATCs B IIPeeaX 30H YacTON MOBTOPSIEMOCTH LIMKJIIOHOB, & ICTOYHUKAMU BJIArU CIIY>KUT
TOT Wiau uHoM okeaH. B. M. KoTisikoB [1969] npoussen ieAHUKOBOE pailOHUPOBAaHUE 3€MHOTO
I1apa, UCX0/Is U3 IByX OCHOBHBIX (DaKTOPOB, ONPEIEISIONIMX MUTAHNE JICAHUKOB: IIUPKYJISALUN
atMocdepsl U Makpopenbeda 3eMHON TOBEPXHOCTH.

B naHHOM KHMre NpeAroYTeHHe OTAaeTCsl PErMOHAIbHOMY MPUHIUITY. 32 KpyTHEUIune
PErHOHBI MPUHUMAIOTCS. MATEPUKU C MPUIETAIONIMMH K HUM OCTpoBaMu. B npeznenax marepu-
KOB BBIICIISIOTCS KPYTHbIE Oporpaduyeckre CUCTeMbl U X YacTH. [Ipu 3TOM yuuThIBaeTCs Kak
UX HMIMPOTHOE MOJI0KEHUE, TaK U OCHOBHBIE HICTOYHUKHU IIUTaHUs JIeAHUKOB. OTAEIbHO U Oosiee
JETAIbHO XapakTepusyercs onenenenue reppuropun CCCP.

Jlennuku Ypaaa.
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Jlonroe BpeMst y4eHbIE CUUTAIIM, YTO JICAHUKOB Ha Y palie HeT U ObITh HE MOXKET U3-3a
HEOOJIBIIION BBICOTHI TOP U KOHTMHEHTAJILHOCTHU KinMarta. Ho 3To okazanock He Tak. K ceBepy
ot 63°50' c. n1. (Ha CeBepHoMm, [Ipunonspaom u [lonasspHom Ypase) COBpeMEHHBIX JIEAHUKOB
JIOBOJILHO MHOT0, XOTsl OHM U HEBEJIMKU 10 Iuiomaau. VX cymiecTBoBaHie CBSI3aHO € XapaKTep-
HBIMH OCOOEHHOCTSIMU pelnbeda U KIMMaTa CEBEPHBIX YacTell Y palbcKol TOPHOM CUCTEMBI, TIe
HIMPOKO PacCHpOCTpaHEHbl (HOPMBI JIETHUKOBOU CKYJIBITYpPBI, OCTaBLIMECS OT 00Jsiee OOLIMPHO-
T'O JPEBHETO OJICICHEHUS, - Kapbl, OCTPbIE TMKU U TpeOHHU, TPOTU. B AHMIIIAX KapOB U TPOTOB
MHOr0 03¢ep. Penbed anbnuiickoro Tuna 0cOOEHHO XapaKTePEeH AJIs TOPHBIX XpeOTOB, JIEKALIUX
K 3amajy OT BOJOpas/iena, HO Kapbl pacloi0KeHbl B OCHOBHOM Ha BOCTOYHOM, CEBEPO-
BOCTOYHOM U I0I0-BOCTOYHOM CKJIOHAX 3TUX XpeOTOoB. COOTBETCTBEHHO TAKOBO K€ PacIoJio-
YKEHHE COBPEMEHHBIX JIETHUKOB, 3aHUMAIOIIUX YacTh 3TUX KapoB. [I[pudrHa B TOM, YTO TOCIIO-
JCTBYIOIIME 3allaJ{HbIE BJIAarOHECYIINE BO3IyIIHbIE TIOTOKH ¢ ATIAHTUYECKOTO OKEaHa OCTaB-
JISIIOT OCHOBHYIO Maccy OCaJKOB K 3arajy OT IIaBHOTO BOAOpa3zelia, HO CHET 3a CYEeT MeTere-
BOTO MEPEHOCA KOHIIEHTPUPYETCS MTPEUMYIIIECTBEHHO B MOJBIX (popMax penbeda 1moaBeTpeH-
HBIX BOCTOYHBIX CKIIOHOB, 00ecrevrBasi MUTaHUEM COBPEMEHHBIE JIETHUKH, KOTOPBIE CyIIeCT-
By10T Onarogapst aromy Ha 800-1200 M HIDKE KIMMaTHYECKON CHETOBOM TPaHUIIBI.

O nennukax Ha [TomsspHoM Ypane Bnepssie ynomunaet C. B. Kepuemnu [1911] co cnos
oneHeBoja E. TepenteeBa: «EcTh y Hac Ha KamHe mecTa, i€ CHEr HUKOT1a HE TAET, U TaM yKe
HE CHET, a TAaKOH TBEP/IbIii JIeI, YTO €0 TOJIBKO TOTOP OEpeT, a CHera U JibJa He BUTHO, IOTOMY
YTO CBEPXY 3aBaJI€Hbl MEJIKUMH KaMEHbSIMH, @ BHU3Y, [JIe KOHYAETCs JIe ], B HEM O0JIbIlas Jbl-
pa, Kak melepa, 1 oOTTya Te4eT peuka. JTMHOI Takue MecTa ObIBalOT OOJIBIIIE BEPCTHI,  3HAIO
sl HECKOJIBKO TaKUX MECT, U OJIHO HE MEHee MoryTopa Bepcet JuHowo» [Kepyennu. 1911. C. 40].
Ha IlpunonsipaoM Ypaine negHUKH ObLIM OTKPBITHI reosioroM A. H. AnenikossiM B 1929 1. Bo
Bpems 2-ro MIII' B paitonax rop Cabist 1 HapoaHas npoBoJuiInCch HaOMOAeHUS [A1euKos.
1931, 1935; bon. 1935].

B konue 40-x - nauasne 50-x rogoB Ha [Ipunonspaom u [lonsipaom Ypase ObLI0 OTKPHI-
TO HECKOJIBKO JIECATKOB HOBBIX JIEAHUKOB U JJOKa3aHO, YTO 3TO HE PEIMKTHI APEBHETO OJie/IeHE-
HUS, @ TOJIHOKPOBHBIE COBpeMEHHbIE JeAHUKHU [/Joneywun. 1949, 19636; Joneywun, Kemme-
pux, 1957]. CaMblii 105)KHBIN U3 ypaTbCKUX JIEAHUKOB ObLT 00HapyxkeH Ha Xp. Tenbrnoc-U13, B 30
KM K IOTY OT IJIaBHOH BEpIIMHBI, B IITyOOKOM Kape BOCTOYHOM 3KCIIO3UIMH, U HA3BaH «XMy-
puiiv» [Jloneywun, Ocunosa. 1979].

B nepuog MI'T u B nocnenyromue roas! Ha [lonsipHoM Ypase neiicTBoBaia Iisnuo-
noruyeckas crannus Muacturyra reorpapun AH CCCP, B pesyabTaTe paboT KOTOpPO# ObLT 3Ha-
YUTEIHHO PACIIUPEH CIHUCOK, OBLIN BBISICHEHBI OCHOBHBIE OCOOEHHOCTH PeKMMa U OJTBEp-
JKJICHBI BBISBIICHHBIE paHee 3aKOHOMEPHOCTH pa3MeIleHHUs YPalIbCKUX JI€THUKOB.

B nacrosimee Bpems Ha Ypase uzBectHo 143 neqHuka oduieit miomassio 28,7 kv, B
toM uuciie Ha [lomapaom Ypaie - 91 nennuk momansio 20,8 KM, Ha [Tpunonsapuom u Ceep-
HOM Ypauie - 52 neaHuKa miomaasio 7,9 kM. OKko110 90% BCEX JIETHUKOB PacCIIOJIOKEHO Ha
CKJIOHAaX BOCTOYHBIX pyMOoB. Kak mo 4uciy, Tak 1 1o rioniaayu npeodiagatoT KapoBble U Ka-
poBo-nonuHHbIe negHuku. Ux TonmuHa ot 50-80 1o 100-140 M. ToniuHa MpUCKIOHOBBIX JIE/I-
HUKOB HeBelnKa - 20 M. OGbeM JIbja B ypaibckux jenaukax 0,75 kv’ (IIpumox. Ne2, Ta6u.
8).I1o naHHBIM CHETOMEPHBIX CHEMOK, Ha 67°05' ¢. 111. CHETOHAKOIJIEHUE B OCEBOI 30HE I'Op B
cpennem cocrasisier 600-800 MM B roa, a B otaenbHbie roasl 10 1000 MM B cioe Boasl. K Boc-
TOKY OT BOoJIopa3zeiia cHeronakoruienue naaaet 10 100-200 mm B roa. [1o ganHbIM ropHO-
noyimHHOM ctaniuy bonemas Xagata (230 M Hag yp. M.), TOJI0BOE KOJIMYECTBO OCAJKOB B paii-
OHe Bogopaszena cocrasisieT oT 530 1o 860 mm, B Tom uncie tBepabixX - oT 320 1o 540 mm. K
3armajty OT BOJIOpa3zeiia Ha ypoBHE rpeOHel xpeOToB ocaakoB BeimagaeT 10 1200-1500 mm B
roJl, HO K€ 3TOr0 UX KOJIMUYECTBA HELOCTATOYHO AJIS CYLIECTBOBAHMS JIEAHUKOB - 3TO MHOTO
MEHBIIIE, YeM MOXKET cTasiTh. CyIIecTBOBaHHE YPaIbCKUX JIETHUKOB BO3MOKHO JIMIIb Oarojaa-
PSl KOHLIEHTPAIMHA OTPOMHBIX MAacC METENIEBOTO U JIABUHHOT'O CHETa B INTyOOKUX Kapax BOC-
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TOYHBIX TIOJIBETPEHHBIX CKJIOHOB. Tak, Ha 1eonukax UPAH n Obpyuesa cHero3amnacel B OT-
nenbHble rojbl cocTaBisuid oT 1100 1o 3700 MM B cnoe Boibl. bin3 3aiHUX CTEHOK KapOB TOJI-
IIMHa cHera goxoamia 1o 8-12 M, a mnoraa u 6omee (4500-5000 mm ciiost Bozsl!).

B paitone meteoctaniun bonbinas Xanata cpefnsis ronoBasi TemrepaTypa Bo3ayxa Ko-
nebnercs ot -4,6° 1o -8,2°. CpenHsisi TeMneparypa caMmoro Xojao0Horo mecsua ot -10,9° no -
26,7°, camoro Temnioro - oT +10,9° no +14°.

Aosus Ha si3bike stenqauka UTTAH (830 m Hag yp. M.) 3a mepuon ¢ 1958 mo 1964 r.
Obly1a paBHa B cpeqHeM 312 r/cm’ B roJi ¢ KojiebanusiMu B otaelibHbie roasl ot 170 mo 380
r/cM”. JIoJIst CONTHEUHO# pafHalii B TASHAH CHETra H JIbJa COCTAaBHIIA B cpenHeM 60%, Typoy-
JeHTHoro tera - 40%.

CooTHomieHre o0acTeil MUTaHus U pacxoja Ha eqaukax [lomsipHoro Ypana meHsiercs
OUY€Hb CHJIbHO. B OTAenbHbIE TO/IbI BCSI IOBEPXHOCTH JIEAHUKOB OCBOO0XKIAETCS OT CE30HHOTO
CHETa, a B IPYTHUE TOJIbI, HA0OOPOT, CHEIKHBIN MTOKPOB JICKHUT J0 TO3THECH OCCHH U JIe]l HUTJIE HE
BBIXOJUT HAa TIOBEPXHOCTh. DTO HAXOAUT OTPAKEHHUE B XOPOIIO BHIPAKEHHOM CIOUCTOCTH UX
toy. Ha moBepXHOCTH CJIOM HAXOAT OTPAKEHHUE B BUIC OTHUB.

[To TeMmepaTypHOMY COCTOSIHUIO YpalibCKUE JIEIHUKH TeIuibie. B obnactu akkymy-
JSIMY Ha TIIyOuHE 7 M HaOII0aeTCs y)Ke HyJeBasi TeMIlepaTypa, a B 00JacTu abJsiiiy Ha TON
ke ri1yOuHe oHa -1,7°, Ha rmyOune 25 m -0,7°, a Ha rimyOoune 45-55 m -0°. Ha ypanbckux nen-
HUKaX pacrpoCTpaHEHHI Terias GupHOBas, PUPHOBO-JICASHAS U JICISTHAST 30HBI JIbI000pa3oBa-
HUSL.

CkopocTy ABMKEHHS JIETHUKOB HeOoIbIue (4-5 M/T0JT), HO OHU TIPOU3BOJAT OOJIBIIYIO
9K3apallMOHHYI0 pPaboTy, O YeM CBHIETEIbCTBYIOT BhINIaXaHHBIE MU TTyOOKHE HUIIHA KapOB U
MOPEHBI Y X KOHIIOB. MHOTHE KapOBhIE JISTHUKH OKAMIICHBI OOKOBBIMU M KOHCUYHBIMH MOPE-
HaMU C JIEASTHBIMU siipaMu. BricoTa HEKOTOPHIX MOPEH JAOCTUTaeT HECKOIBKHUX JIECATKOB MET-
pOB.

Ha neqnukax O6pyueBa u UT'AH ¢ 1959 r. npou3Boaunuce neraibHble OaTaHCOBBIE
HabOmoieHus, a Ha negauke MI'AH Gamanc maccel ObL1 paccuntan 3a 146 net - ¢ 1818 mo 1963
r. I3 Hux 74 roga 6amaHc Macchl ObLT OTPUIIATENBHBIM, 65 JIET - MOJOKUTEIBHBIM U 7 JIET - HY-
JeBBIM. B 11e710M 32 3TOT epuoa pacxo mpeodianan HaJ MPUX00M, U JISTHUK CTaJl TOHBIIE
npumepHo Ha 20 M (16,4 M B ciioe Bozwl). [1o aspodoToreonesnyeckum HaOrOAeHUAM, ¢ 1953
o 1958 r. moBepXHOCTh HWKHEH YacTH JIeAHUKA MOHU3WIack Ha 11,5 M, B BepxHeli yactu 00-
JacTU abyAMy - Ha 2,5-6 M U B HIDKHEW 4acTH 30HbI aKKyMYJISIUY - Ha 5-9,5 M [Tpouyxuii u
op. 1966].

3a nepuon ¢ 1959 o 1975 r. na negaukax O6pyueBa u UI'AH 6aanc Macchl B 11e710M
6511 c11a60 otpuraTenbHbM (1,1 r/cM® B ToJ1), HO €ro KoIe6GaHus OT rofa K Toay ObUTH 3HAYH-
TenbHBIMA (0T +249 110 -181 r/cM?). Ha ToM 1 apyrom nexukax 10 1965 r. 6ananc GbUT OTpH-
HATeNbHBIM (-54 1 -55 r/cM” B T0x), ¢ 1966 110 1975 I. - B Cpe/IHeM MOTOKUTEIbHBIM (+37 U
+50 r/cm’ B ron) [Fluctuations... 1985]. B 06memM MOXHO CKa3aTh, 4TO JICTHUKH Y pajia 9yTKO
pearupyroT Ha KoieOaHusl YCIOBHH MOTOABI B OTJENBHBIE TO/IBI, HO B IIEJIOM JIOBOJIBLHO YCTOM-
yuBbl. XOTs OHU M OTCTYIAIOT B TeUeHHE nocieanux 150 ner, ux orcTynaHue He sBIseTCs Ka-
TaCTPO(UICCKUM U B OIIDKANIIINE JECATUIICTHS UM HE YTPOXKAET MOJTHOE UCUC3HOBEHUE.
BonbIIMHCTBO JIEAHUKOB €IIIe HE OTOPBAIOCH OT KOHEYHBIX MOPEH «MaJloro JIEAHUKOBOTO Ie-
proIay, XOTs Ha MX KOHI[aX 32 MOPEHAMU C JISJITHBIMU sijpaMu 00pa3oBauchk o3epa [/oney-
wun. 1949; Karanor negaukoB. 1966; Tpouykuii u op. 1966].
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