BAAAVNBOCTOKCKWNIA
FTOCYAAPCTBEHHbBIN
YHUBEPCUTET
AKOHOMWKI U
CEPBUCA

[HPONOTHA NEXHHAOR




JleaHUKU

: ks ' ‘w.\
scTeyolias annTenten

BpeMs, oGnanarouﬁ‘fI
onpeaneneHHon popMoii u
3HauYuTeJIbHbIMU pasMepamMm U
obpa3zoBaHHaA B pe3yJ/ibTaTe CKOMJIeHUNA
M nepekpuctaainsaumm pasimyHbIX
TBEpAbIX aTMOCdepHbIX 0CaAKOB




CHerosasa nNMUHUA

[

OCHOBHOE yCNOBUE CYLECTBOBAHUS NeAHNKOB —
NOCTOSIHHbIE HU3KWE TeMMnepaTypbl B TedeHne 6onbluen
4acTu roaa, NP KOTOPbIX HAKOMJIEHNE CHera
npeobnagaeT Haa ero TasgsHuem

paHMLA, BbllLE KOTOPOMN CHEr He CTauBaET MOJIHOCTbIO
NaXke NeToM U3-3a HeaocTaTKa Tensa, Ha3blBAaeTCs
KJIMMaTU4YeCKOM CHerosouv JIMHUenu

Ha LUnnubepreHe cHeroBast TIMHUA NpOXoaUT Ha
BblCOTe oko/si0 460 M Haja YpOBHEM MOpS, Ha BYyJIKaHe
[Moy4yaTa B KOXXHOM AMepuke - 6120 M, B [nmManasax -
oT 4900 go 6000 M, B DkBaTtopunanbHon Adpuke
(Knnnumanpgxapo) - Ha 5200 M, Ha KaBkaze 2700 -
3800 m.




The Meltlng Snows of Kilinia"q;aro

‘ebruary 2001 - Eamobservalony.Nnasa Qov F



CHerosasa nNMUHUA

1 Ha nono)XXeHune cCHeroesoum IMHMN oKas3biBaeT
B/IUAHMNE

m  DKCNo3uumsa CKJIOHOB rop, T. €. OPUEHTUPOBKA UX
OTHOCUTENbHO CTpaH cBeTa (B CEBEPHOM
nonyLwapum Ha CEBEPHbIX CKSIOHAX XpebToB
CHeroBasi IMHUS HMXKE, YEM Ha HOXKHbIX, pa3HuLLa
B BbICOTE MOXET COCTaB/ISATb HECKOJIbKO COTEH
(300-800) meTpoB)

m CTeneHb yBfaXXHeHHOCTU panoHa (B bonee
B/IAXXHbIX panoHax CHeroBast IMHUS NMpuU NPoYmnX
PaBHbIX YC/IOBUAX pacrosiaraeTca HMxe, YeM B
MecTax C MeHee 06uNbHbIMU 0CaKaMNn)




PUPH

]

TBepable aTMOCepHble 0CaKMN HaKanJnBakTCH B
oTpuuaTesnibHbiX (BOrHYyTbIX) opMax penbeda [
CBEXXeBbIMaBLUMN CHEr AHEeM OTTamBaeT C
NMOBEPXHOCTU, @ HOUbIO BHOBb 3aMepP3aeT, NOKPbIBASICb
TOHKOMW NeasHOM KOPOYKOU — Hachom [ 4acTb Tanou
BO/Jbl MPOCayYMBaAETCH BHYTPb CHEXHOW MaccChbl U TaM
OTBepAEeBAET B BUAE KPYMNUHOK, 3epeH U MJIEHOK,
06BOTaKNBAIOLWUNX CHEXNHKN

Hu>XXHWe nnacTbl No4 AaBlIeHMEM BEPXHUX AeNatoTCH
NJOTHEE N NepexoasT B Ny3bipyaTyto cepo-6enyto
Maccy, COCTOSALWYO U3 NneasiHbIX 3epeH U Ha3blIBAeMOMY
@PUpHoM (MMeeT C/IOUCTOE CTPOEHME, TOJILWLMHA CII0EB -
OT HECKOJIbKUX MM A0 AECATKOB CM)

PupH, YNNOTHASACH NOA AaBNEHNEM Bblillenexalwmnx
cnoes, nepexoauT B 6enbii GUPHOBLIM Nea, a 3aTeM B

l-Il/ICTbIl/I I'Ip03pa‘-IHbIVI neaHNKOBbLIN nen I'OJ'IY6OI'O
LBEeTa




lepHuKoBLIU Nen, ero CBOUCTBA

1 CBOWCTBO JiblJa CpacTaTbCs B OAHY rNblby
BCNeACTBMe OTBepAeBaHUNA XUAKOW MNNEHKU,
3aKJ/II0YEHHOW MeXAy OTAeSIbHbIMU KyCKaMu
neaa, NnpuBeaeHHbIMN B CONMPUKOCHOBEHME -
pexensauus

0 bnaropapga pexenaumm nponcxoanTt
cnsaHune AByX NIeAHNKOBbLIX NMOTOKOB B
OAVH, dUPHOBbLIE 3epHa CMep3atoTCcs B
NJOTHYIO IeAdHY0 Maccy, 3annbiBatoT
TPEeLWnHbl B NegHnKax u T. A.




lepHuKoBLIU Nen, ero CBOUCTBA

0 CnocobHOCTb NeaHnKa Tedyb noj BANSHUEM
HenpepbIBHO AEUCTBYOLWEN CUbl — NMACTUYHOCTDb

1 lMoa BANSAHMEM TSXECTU U B CUJTY MPUCYLLEN EMY
N1acTUYHOCTM Nnen, 06pa3oBaBLLUMNCA MO MOKPOBOM
(PUPHOBOro Nnosist, HauyMHaET CTeKaTb BHMU3 MO CKJIOHY
ropbl WX AHY AONVHBIL. Bbinonsasa n3-noa pupHoOBOro
NOKPOBA, JIeAHNK ONYCKAeTCs HUXE CHEroBOW JIMHUN

0 Takum obpas3oM, fegHuK MoxeT 6bITb pa3aesieH Ha ABe
4acTu:

m BepXxHo, rae npeobnagaeT HaKoMJeHme cHera m
nbAa (pupHosbi 6acceuH unu 6accevH nuTaHua), U
HUXHIOK, FAe NMPOUCXOANT CTauBaHME NieaHunKa
(obnacTtb cToka, obnactb abnaumm, A3bIK NeaHUKa)

0 JleaAHNKOBbIN S3bIK M OUPHOBLIN BacCerH OT/INYAtOTCS
____no BHewHemyByony



S3bIK NegHUKa




HesuxeHue neagHUKos

[] ABMXxywiaa cuna - cuia TAXXeCcTu

[ TeyeHMe negHMKa CXO0A4HO C TeYeHMeM BOAHOIro NnoToKa

m CKOpOCTb ABUXEHUSA NbAa B pe3ynbTaTe TPEHUSA €ro O CKJ/IOHbI
NOJIMHbI MOCTEMNEHHO YMEHbLUAETCS OT CepeiuHbl NefHnKa K
Kpasim

m BcneacrtBue pasnnuyHOro conpoTmMBEHUS CKOPOCTb YObIBAET OT
NOBEPXHOCTU SieAHUKA K ero AHy

| CY)KEHVIe AOJIMHbI BbI3bIBAET YBEJIMHEHNE CKOPOCTU ABUXEHWNA
neagHnKa B 3TOM MECTE

m PacwunpeHune CHUXaEeT CKOPOCTb

m  YMeHblUeHMe CKOPOCTU ABUXEHNSA NedHUKa HabnogaeTcsa Ha
y4dacTKe OT BbiXo4a ero n3-noga gupHoOBOro rnonas A0 KoHua
negHMKa

0 CKOpOCTb ABUMXXEHUA NeaHUKOB

m  MATepuKOBbIN Jied ABUXeTCs co ckopocTbio 20-30 mM/roa

m CaMble KpyrnHble neaHuUKn B Anbnax MMEKT CKOPOCTb ABUXXEHUS
30-150 m /roa

m Ha WnuubepreHe - no 365 M /roa

U JIJD Cl Cl1V




HesuxeHue neagHUKos

1 lMonepeyHsble TpelwnHbl 06pa3yloTcS
Npu HAIMYNUN B NOXKEe NefHNKa pe3Kknx
YCTYNOB

1 [lpogonibHbIe - BCNeacTeue
pacTeKaHu4a nbaa B CTOPOHbLI NMpwU
nepexoae neaHnka n3 6onee y3koro
yyacTKa A0/IMHbl B paClUNPEHHbIN U
Pa3/IMYHOMN CKOPOCTU ABUXEHUSA MO
OCU negHukKa n y éeperos




NepHukosasa TpewumHa
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PopMbl NEOHMKOBBLIX TPEeWwMH

3 - obpa3zoBsaHmMe TpeuwmH
3 - 3AKPDLITHIE TREeUWIVMHLI.



beprwpyHa - TpewmHa 8 obnactu
NMUTAHUA NeAHUKA, pasgenaroLlas
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bepruwpyHa




JleaHukoeas TpelwmUHbL

1 PaHakntodTbl — 60KOBbIE TPELLUHDbI,
oTAENALWME NeaHNK OT CKan




MopeHbr

0 Bce npoayKTbl pa3pyLleHMs TOPHbIX NOPOA, -
OT KPYMHbIX KaMeHHbIX rbl6 A0 MenKoW
NbiNX, - NoNaBLlWne B Tesio NeAHNUKOB U
ABUXYLLMEeCHd BMeCcTe CO /1ba0M, Ha3blBakoT
MOpeHOoU

[0 MopeHbl, y4yacTByrwLlMe B nepemMeLleHnn
NeAHNKA, Ha3blBalOTCA ABUXYLMMUCA, A TE
M3 HUX, KOTOPble NpeKpaTuIn ABUXeEHUe, -
OTNOXEeHHbIMWU.

O ABuXyLwmeca MOpeHbl B COOTBETCTBUU C UX
MnoJ10XXKeHneMm B JiegHUNKe
m [loBEpXHOCTHbIE
m BHYyTpeHHUe

m JIOHHBIE



MopeHbr

O TlosepxXHOCTHbIe MOpeHbLI

m BO3HWKAIOT B pe3y/IbTaTe CKOMJIEHUSA Ha
NOBEPXHOCTN fieAHNKa 06NOMKOB rOpHbIX Nopoa
CO CKJIOHOB A0J/IMHbI + Mbl/b

m Banbi, obpasyowmecs ns obsIoMOYHOro
MaTepuana rno KpasiMm neaHunka, HoCAT Ha3BaHume

6okoBbIX MOpeH
0 [MloBepxHOCTHad MopeHa 0bbIYHO COCTOUT U3
yroBaTbiX 06/TOMKOB HenpaBU/IbHbIX
oyepTaHuin

O BHyTpeHHas mopeHa

m  (POopMUpPYETCHa U3 MaTepuasa, nonasLliero
CHayasia Ha NoOBEepXHOCTb, @ 3aTeM
NOrnOWeHHOro egHNKOM




MopeHbr

HuxHaa, unu aoHHas, mopeHa

m obpasyeTcsa M3 MmaTepuasia, OTOpPBAHHOIO
negHUKOM OT CBOEro /10Xa, a TakKXe B
pe3y/sibTaTe OnyCcKaHMsa 4acTu
NOBEPXHOCTHOW N BHYTPEHHEWN MOPEHDbI

1 MaTtepuan, o6pa3yrowmmn AOHHYIO

MOpEHY, XapaKTepusyeTcs

OKaTaHHOCTbIO POPM: pe3KUe yribl

KaMHeu Cria>eHbl, BaJ1lyHbl MOKPbITbI

LHapaliMHaMn U WTpUXaMu







CpeAvHHaa mopeHa




ApcuHAan ®u COBpCMCHITIaAN

Mopcina




HesuxeHue neagHUKos

1 Becb MOpeHHbI MaTepuan neaHukK
NepeHoCUT K CBOEMY KOHLY, rae
HarpoMoXXJaeT ero B BUAe Bana,
pacnoJsiaratolerocs nonepek Ao/nHbI - 3TO
KOHeYHas MoOpeHa

0 Bo3gencreme negHWKa Ha /10XKe U Ha
NpensaTCTBUSA, BCTpedatowmecs Ha NyTn ero
NBUXXEHWS, Bblpa)aeTcs B TOM, YTO JieAHUK
lWnndyeT ropHbie nopoasbl, CTmpaeT "
nepetnpaeT 06/J0MOYHbIN MaTepuas n B
6onee MArknMx nopoaax BbiNaxmBaeT
rnybokune 60po3abl




MopeHHOoe o3epo




ObpazoBaHue mopeH

1 - 6okoean (boproeas); 2 - hpoHTanbHan (KOHe4YHasn),
3 - cpeavHHan; 4 - nOHHAaA; 5 - BHYTPEHHARA; 6 - NOKpoBHaS
(MOpPEeHHbLIN Yexon); 7 - MOPEeHHbLIN KapMaH.
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KapnuHr — ropHasa BeplwmnHa nupamMmmaanbHOU OPMbl CO
c/ierka BOrHyTbIMU rpaHaMun (neaHnK Bpe3aeTcs C
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rpebeHb, 06pa3oBaHHbI 3PO3MEN B MeCTe
CTO/IKHOBEHUS ABYX JIeAHUKOB
10 ONEAEHEHUS 'l BO BPEMA OJIEAEHEHWA

| - DUpHOBBbINA
| 6accem+ Kapnunr
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Tpor, (OT HEM. Trog — KOpPbITO) — AOJINHbI C KOPbITO-
o6pa3HbIiM (U-06pa3HbiM) nonepeyHbiM npoduieM, Wnpo-
KUM AHOM U KPYTbIMU BOTHYTbIMM 60OpTaMun, KOTOpble CBSI-
3aHbl C BbiMaxmBawllen AeaTEeNbHOCTbIO NeAHNKOB.

INe prwwosEre=pmpryEpaenemeeRmsms BEDXHX YacTax
rnyboknx negHnKoOBbIX A0JSIUH, UMEKT (GOopMYy Yallun C

KPYTbIMN CTEHKAMWN N TTJTOCKUM AHOM.




3aHapbr (Mcn. sandr, oT sand — MecoK), paBHUHBbI,
chopMmpoBaBLUMECH Y OKPpaAUH APEBHUX MOKPOBHbIX

NeAHNKOB NMOTOKAMWM TalJiblX BOA, C/TOXEHbI NMECKaMN "
raneydmukammt.

Y KPAA NEAHUKOBOIO
JlonacTte
NOKPOBA nem-mxosor(/\._
nokposa B
74 MoaneaHUKOBbINA
KoHeyHas ‘ TYHHENb
MopeHa L | —

| \ \‘ . MepTBbii
A nen
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MNpunegHukosoe
03epo

_ 3aHapoBbLie 0TNOXEeHUS
— OcHosHas MopeHa
- KopeHHble nopoab
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KaHan croka tanbix
NeAHUKOBLIX BOA




NOCIE TARHUA Apymanbl
NEAHNKOBOrO NMOKPOBA

O3epHas pasHuHa

- 3aHapOoBbIe OTNOXEHUA

OcHoBHan MopeHa

- KopeHHbie nopoppl

3aHpapoBas
paBHWHa



JleaHukoeas 3po3us

3anaauHa - MeKas 3aMKHyTas Mj0CKO40HHaS
KOT/IOBMHA OKpYrnom opMbl

ApymnuHer — (aHrn. drumlis) - XoNnMbl, BO3HUKLLNE B
pe3ynbTate ApeBHeNeAHUKOBOW aKKYMyj'IFlLI,MVI 7
BbITAHYTbIE B Hanpas/€HUN ABUXEHUA NieAHUKaA.
Cno>eHbl NpenMyLLecTBEHHO MOPEHHbLIM MaTepuasioMm

Kamer (HeM., eagnHCcTBEeHHOE 4Ymncno Kamm, 6yKBasibHO —
rpebeHb), XonMbl U rpsaabl B 061acTsax pacnpocTpaHeHus
MaTepPUKOBOIro oJsieaeHeHuns. BcTtpeyatoTcs oOAMHOYHO U
rpynnamu

O3bI C/10XXEHbl XOPOLLO MPOMbITbIMU CNTOUCTbIMU MECYaHo-
rpaBUMHO-ranevYHbIMMN OTNIOXEHUSAMK C rNbibaMu
BaslyHOB. OHM 0bpa30oBasiuCb B pe3yibTaTe OT/IOXKEHUS
necka, rajbku, rpaBusl, BaJlyHOB NOTOKAMM TasbiX BOJ,
NpoTEKaBLUMUX MO KaHa/laM U AOJIMHAM BHYTPMU

—noKpoBHblX N €gHMKOoB



TasHue negHUKOB

1 HarpeBaHue nbaa CONTHEYHbIMU
ydyamu

HarpesaHwWe TenJblIM BO34YyXOM
NENCTBUEM A0XOAeWn

TEMNJA0OM, U3J1ly4a€MbIM OKPYXXaOLWMNMHA
neaHnK CKJ10HaMum rop

0 [1pUTOK TenJJla co CTOPOHbI AHa J10Xa
(noaneaHMKoOBOE TasiHUe)

(1 O [




TasHue negHUKOB

]

Ecnun nbaa noctynaeT 6o/iblle, YEM MOXET pacTasiTb U
NCrapuTbCs, TO pa3Mepbl IEAHUKOBOIo A3blKa
YBEIMYMBAIOTCSH, OH AeNaeTcsa AJIMHHEE U CNYCKaeTCs
HUXEe MO AOSIMHE — NeAHUK HacTynaeT

Ecnn Macca negHMKa yMeHbllaeTca, A3blK CTaHOBMTCFI
KOopo4ye, KakK 6bl oTOABUIAsICb BBEPX MO AOJIUHE,
NeAHUuK oTCcTynaer

Ce30HHble KoniebaHns coctaBnsAtoT He 6onblie 0O4HOro-
NBYX NECATKOB METpPOB

HacTynaHue n oTCTynaHune neaHuka, npomcxogsiiee B
TeyeHue AInNTesNIbHOro (MHoroneTHero) nepuoaa,
obycnoBnmMBaeTcs LUMKINYECKUMN KolebaHnaMu
KnMaTa. YBelinyeHne ocagkoB B 30HE NUTAHUS
negHuKa N CHUXeHmne TeMnepaTtyp Bo3ayxa B 30HE
TadgHNA NpmBeayT K CUCTEMATUYECKOMY POCTY eAHUKa
1 ero pacr) OCTpaHeHmo BHU3 M0 .CI,OJ'IMHe O6paTHbIM

MOJIHOE €ro MC‘—IEBHOBeH ne.



Tunel NeagHUKOB

1) MaTepuKOBbI€, UJIN NOKPOBHbIE
2) TropHble

3) nNpPOMEXYTOYHbIe, UIN
CMelluaHHble




MaTtepukosbie (NokpoeHbIe) NeAHUKA

0 JleAHWKW pacTeKkaHund, B BUAe CnJjiowHoro
nejdaHoro wmta MOWHOCTbIO A0 HECKOJIbKUX
KM, mJjiowaabio B MJIH. KM?

0 HanpaBneHune ABMXEHUS U WMToobpa3Ho
BbiNyKJiass popMa He 3aBUCAT OT XapaKTepa
noacTtunatowero penbeda

00 O6nacTtb NMUTAaHUA pacnosioXeHa B
LeHTpasibHOM Hanbonee BO3BbILWLEHHOW
4acTu, OTKyda Nneq pacrtekaeTcs no
paanycam K nepunpepum




MaTtepukosbie (NokpoeHbIe) NeAHUKA

[0 Pacxoa nbaa OCyLWeCcTBNAeTCa NyTem
ero CToka B wenb@oBble NegHUKn u
OTKa/biIBaHUS ancbepros

0 U3 obwen nnowaamn coBpeMeHHbIX
neagHMKOBbIX MOKPoBOB 85,3% -
Ha3eMHbIN NegHNKOBbIN MOKPOB
AHTapkTuabl, 12,1% - NOKpPOB
[ peHnaHaAnu




KynoJ1 NTOKpOBHOINo neaHunKa




['opHbIE neaHUKU

0 JlegHWUKW CTOKa, 3aHMUMaloT
npenMyLecTBeHHO oTpuuaTesibHble

C

HOPMbI pebec

Dd, ABMNXEHUNE B HNX

MponcxoauT noa NEVNCTBUEM CUJIbI
TAXECTU BHNU3 MO CKJIOHY




HonuHHbIe neagHUKU

[0 3aHMMaloT YacCTb A0/IMHbI. BepxHss
4acCTb pacllMpeHHasa B BUAE Yaluu
(baccenH), HNXHAS — KaHan
ncTedyeHmns nbaa, BMecTunumLle
NefHNKOBOIo A3blKa

O JONAMHHBIN S3blK, COCTOSAWLNN N3
O4HOro NeAdAHOro rnoToKa — NpocTou
(XapakTepHbl ans Anbn, albNUNCKNA
TUN), ecin oH nMmeet 6oKoBbIe

—TTPUTOKN = CITOXHBIW



AONMUHHBIU
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Bucavume negHuku

1 BcTpe4daloTcqa Ha CKJIOHAaX FopHbIX
XpebToB U OTAEsNbHbIX FOp, He
NpuypoYeHbl K KakKnM-nmbo pesko
Bblpa>XXeHHbIM MOHMXXEeHUAM penbeda.

0 OHWM NOYTU HUKOrAA He CNYCKaKTCA K
noaoLuBe ropbl, a BUCST BbICOKO,
CJTOBHO MpuUK/eeHHble BCEN CBOEN
MaCCOW K CKJIOHY.




BUCAHUeE




Kaposble

O JleaHWKKW, 3aHMMalOLWME HA CKIOHAX
rop HuweobpasHble yrnybsieHmnsa C
KPYTbIMMU CTEHKAMMN U NNOCKUM IHOM,
Ha3blBAlOTCH KapoBbIMUN USU
MY/1bAO0BbIMM.




Kaposble




JleaHUKU ropHbIX BeplUUH

O TlepemeTHble neAHUKU - 1Ba WM HECKOJIbKO
fIelHNKOB, PacnoONIOXEHHbIE Ha
NPOTMBOMOJIOXHbIX CK/IOHaxX xpebTa u
nmerwme obwyro 06/1acTb akKyMynaumMm Ha
ero ceasioBUHe

O JleaHuku nnockux sepuwmH 06pasyloTcH B
FOPHbIX CTpaHax, rae rpebHu rop nMerT
o6LLMPHbIE TOPU3OHTaNbHbIE MK cnabo
HaK/IOHEHHbIE B OJHY CTOPOHY naoLwagKku

O JleaHWKU BYNKAHUYECKUX KOHYCOB 3aMOJIHAOT
yrnybneHve Ha BeplinMHe NoTyXLWero
BYJIKaHa, lyd4eobpa3HO CnyCcKakTCcs BO BCE
CTOPOHbI Mo 6opo3aamM U TpeLlnHaM,

— 3anoXeHnHbiM B CKAOHaX TOpPbl



NeaHUKM BynkaHUYeCKUX KOHYCOB




JleaHuku nnockux sepluvH




