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Summary

Catalogues and maps of glaciers (for 2015) of Shapshal Glacier Center, located in the eastern part of the Rus-
sian Altai, have been created based on the first field glaciological observations and space images interpreta-
tion. In total 123 glaciers with the total area of 14.07 km? have been allocated. In comparison with the data
from the Glacier Inventory of the USSR (1955-1965), the total area of the glaciers has decreased by more
than 2 times. The lower limit of glacier development is 2475 m, to the south-east of the region it rises by
1 km, the height of the firm line rises from 2860 m to 3460 m, respectively. Small glaciers prevail (70% of gla-
ciers have an area less than 0.1 km?, the area of the largest glacier is 0.9 km?). In terms of quantity and area,
cirque glaciers predominate, there are no valley glaciers. The largest numbers of glaciers have northern and
northeastern exposure, with the largest areas of glaciers concentrated on the north-eastern slopes. The high-
est glaciation intensity has been detected on the eastern slope of the Skalistiy Ridge and the northeastern
slope of the southern part of the Shapshalsky Ridge in the upper reaches of the Chon-Khem River, which are
optimal for glaciers by a combination of mountain heights and position relative to moisture-bearing atmo-
spheric flows. To the west of these areas, intensity of glacierization decreases due to lower mountain heights,
to the east — due to lower precipitation. In general, with low (0.1 km™" and less) intensity of glacierization, the
Shapshal Centre is an area of dispersed glaciation, most glaciers of which are on the verge of disappearance.
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KnioueBble cioBa: cogpemeHHoe onedeHeHue, masble ieOHuKuU, Anmae-CaaHckan 20pHAA cmpaxa, aucnepcﬁoe onedeHeHue.

MonyyeHbl HOBble KapTbl U KaTanor negHnKoB Mano nuccnegosaHHoro Lanwanbckoro ueHTpa onegeHe-
HuA Ha BoctouHom Antae. o coctoaHmio Ha 2015 1. 3gecb HacunTbIBaNocCb 123 negHnKa CyMMapHOW Nio-
waabto 14,07 km2. Mo cpaBHEHMIO € JaHHbIMK 1955-1965 T. cymMapHas nioLaab negHUKoB COKpaTunach
6onee yem BaBoe. [peobnagatoT Masble KapoBble NleHVKY CEBEPO-BOCTOUYHON 11 CEBEPHON SKCMO3ULNNA.

Mnowaan negHNKOB N NHTEHCUBHOCTb OJlefjleHEHMA )/6bIBaPOT C ceBepo-3anaga Ha Oro-BOCTOK.

BBenenne

ITox LIanmaabcKUM LIEHTPOM OJICACHEHUST MBI
MMOHUMAaeM JIETHUKU cobcTBeHHO lllammanbcko-
ro xpeora, xpeo6ToB Llaran-IIIn63ty 1 CKaauCThINA,
a TakxKe UX OTporoB. ['eorpaduyeckoe mojoxeHne
[IanmaascKoro ropHoOro XxpedTa 1 ero ro-BocTou-
Horo npopokeHust — xp. Laran-11Iu6sty — npu-
MedaTeIbHO 110 psay NpuunH. Bo-1iepBhiX, pacro-

Jarasicb B caMoM 1eHTpa AnTtae-CassHCKO#W TOpHOI
CTpaHbl, OHU HAXOASITCSI Ha CTBHIKE CHCTEM TOPHBIX
xpeoToB Antasg u CasH, TipencTaBisisi COOOI cBOe-
00pa3HbIil MOCT MEXIYy HUMU: CyOMepUINMOHAab-
Heiii Lammanbckuit XxpedeT oTHOCUTCS K AJTalo,
a cyommpotHsbiid xp. Haran-11u6sTy — K cucteme
Cagn-Tanny-Ona. Bo-BTOpbIX, OHU cTy>KaT BOJO-
pasnenoM Mexnay G6acceitHamu pek O0u (BepXoBbs
p. Yyneimman), Enuces (BepxoBbs p. XeMUUK) U
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Puc. 1. [TonoxeHue paitoHa uccaeaoBaHUSI:

1 — pexu; 2 — o3€pa; 3 — BeplIMHBI; 4 — OiMKalilMe MeTeoCTaHIMKI; 5 — rpaHULIbl TEPPUTOPUN, TOKA3aHHON Ha puc. 2

Fig. 1. The position of the study area:

1 —rivers; 2 — lakes; 3 — peaks; 4 — nearest weather stations; 5 — borders of the territory shown in Fig. 2

0ecCTOUYHBIMM KOTJIOBUHAMU MoHronuu (p. Kaprsl,
Oaccelin 03. Ypar-Hyp). B-tpetbux, oHu pacrosa-
raloTcsl Ha CThIKE 3aIlaJlHO-CUOMPCKOTO TUIIA KJIU-
mata (cormacHo M.B. Tponosy [1]), npu KoTo-
POM 3HaYUTEJIbHOE KOJUUECTBO OCAIKOB BhIIalaeT
B YCJIOBMSIX 3allaJlHOTrO IepeHoca Ha MPOTKEeHUU
BCEro roja, 1 MOHIOJIbCKOI'O KJMMaTa, Jijig KOTOpo-
ro xapakTepHa ITOBbIIIIEHHAs] KOHTUHEHTAJIbHOCTb,
MaJioe KOJIMYECTBO OCAaAKOB C YETKO BhIPaKEHHBIM
JIETHUM MaKCHMYMOM.

Cayxalllee Bogopas3aejoM Mexay 6acceiiHOM
p. Enuceii ¢ ceBepo-BocToka, 6bacceitHom p. O0b
C 3amaza U 30HOM BHYTPEHHETO CTOKA C IOXHOU
cTopoHBbI Bo3BhileHUe lammanbckoro xpedta u
xp. Haran-11Iu6sTy npencrasiseT co00il BHITIHY-
TYIO C CEBepo-3alajga Ha I0ro-BOCTOK Iyry MpoOTsI-
JKEHHOCTBIO 0KOJIO 260 KM, 00paIliéHHYIO BBITYKJIOM
cTOopoHOIt Ha toro-3anap (puc. 1). KOro-3amanHbie
CKJIOHBI XpeOTOB KpPYyThie U KOPOTKHUE, CIabo pac-
YJeHEHHbIE PEUYHBIMU AOJIMHAMU, HAIIPOTUB, CE-
BEPO-BOCTOUHBIE CKJIOHBI — OTHOCUTEJIbHO MPOTSI-
>KEHHBIC U CUJIBHO U3pe3aHHbIE; 316Ch K OCHOBHOMY
BOJOpA3eTy MPUUICHSIOTCS XpeOThl M TOPHBIE Mac-
cUBBI MeHblero nopsiaka. IlpumepHo 160 u3s

260 KM 0011Iero NPOTSKEHUST Bogopasaelia Mpuxo-
ngrcst Ha nomto Hlammranbckoro xpedTta, KOTOPBIi
HauyMHaeTcs Ha CThIKe AOaKaHCKOro xpebrta u 3a-
nanHoro CasiHa ¥ MPOTATUBAETCS B 100KHOM, a 3aTeM
B I0T0O-BOCTOYHOM HampaBJeHUH BILUIOTH 10 TiepeBa-
ja Mamman (3109 m). MakcuMaibHasi BbICOTa Ce-
BepHOIT yacTtu xpebTta — B mipeaenax 2500—3200 M, B
J0XKHOI YacTU HanboJiee BhICOKME BEPIIMHBI TOCTH-
ratoT BeICOTHI 3400—3500 M (BeIiciias Touka 3507 m).
Ewmé 6osee Boicokue otMeTKH (1o 3613,5 M, ropa
Ak-0O10K) UMEIOT OTAEJbHbIE OTPOTH, MPOTATUBA-
IolIMECs OT I0XKHOM yacTu XpedTa Ha CeBepo-BOC-
ToK. CybmupoTHoe nponoykeHue Illammans-
ckoro xpeorta — xp. Laran-1lIu6aty — B 3amagHoit
yacTu npesbimaeT BoIcOTy 3400 M, K BOCTOKY BbI-
COTHbIE OTMETKU BEPIIMH IMOCTETIEHHO CHIKAIOTCS
1o 3200—3000 m. Kak u Ha [lammanbckoM xpeoTe,
C ceBepa K HeMy IPUMbBIKAIOT OTPOTU U OTIEIbHBIE
TOpPHbIE MAaCCUBbI, MECTAMM MPEBBIIIAIOIINE BHICO-
Thl OCHOBHOTI'O BojOpa3/ena.

B ceBepHoOIi yacTu ucciaenyeMoil TeppUTOPUU
PacIoI0oXeHO OTHOCUTEJIbHO M30JUPOBAaHHOE TOP-
Hoe noaHsaThe — CKaJuCThI XpeOeT U ero OTPoru,
oTaenéHHbIe oT cucTembl lllammanbckoro xpedra
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r1yooKo# JoauHO’ pek XeMuuK, Majblii XeMYMK 1
Tamtyxonb. BeicoThl 31ech nocturaioT 3485 M (ropa
Menrynex) (cM. puc. 1). B runpoaornaeckom oTHO-
eHuy 6dJIb1Iast YacTh UcciaemyeMoro paitoHa (98%
COBPEMEHHBIX JICTHUKOB) OTHOCUTCS K Oacceii-
Hy p. EHuceit (bacceliHbl BepXOBbeB p. XeMUUK U
Auanr), XoTsI 3aXBaThIBaeT 1 6acceiiH p. O0b (Bepxo-
BbsI p. YUynbllIMaH), a TakKxKe OacceilH BHYTPEHHETO
croka (BepxoBbsl p. Kaprbl, Tekyileil B 6eccTouHOoe
03. Ypar-Hyp; coBpeMeHHBIE JTeIHUKN 30eCh OT-
CYTCTBYIOT, XOTsI OHU CYIIIECTBOBAJIU 3[I€Ch B MAJIBIiA
JIETHUKOBBII IEPUOI.

Kmmmatdaeckue ycmoBust ITaHHOM TepPUTOPUM 13-
yueHbI cnabo. bikatimme mereoctanmuu (IMC) —
To3mm (abcomoTHast BeicoTa 983 M) 1 Myryp-AKCH
(abcomoTHas BbicoTa 1830 M) pacIionokeHbl B XeM-
YIKCKOI KOTJIOBIHE 1 B MOJIMHE p. Kaprel cooTBeTCT-
BeHHO. OTMETHM, YTO, pacmojiarasch Ha PacCTOSTHUN
40—60 KM OT JIEAHUKOBBIX BEICOKOTOPUI1 I HAXOISACH
B UX oporpaduiuecKoil TeHH, OHU IAIOT JIUIIb IIPH-
OJDKEHHOE TIPEACTaBIEHNE O KIIMMATUIECKIX YCIIO-
BUSIX CYIIIECTBOBAHMS JISMHMKOB. MIcXonsT M3 maHHBIX
I'MC, xmmaTt TeppUTOPUU MOKHO XapaKTepr30BaTh
KaK XOJIONHBIN 1 apunHbIiA. CpemHeromosast TeMIepa-
Typa 3a Bech rnepuos, HadmoneHuii (¢ 1966 mo 2018 r.)
it 'MC Myryp-Axcs coctaBmna —2,3 °C, mg TMC
Toomu — —1,5 °C (1961—2018 rr.). 3umoii ipeobiia-
JaeT I0ro-3alagHoe HaIlpaBlIeHe aTMOC(HEPHOTO Iie-
peHoca, JIETOM — 3allagHOe U CeBepO-3aIlagHoe, IIpU
3TOM C BBICOTOI1 ITOBTOPSIEMOCTD I0r0-3aIlaHbIX BET-
poB pacTéT [2]. CpemHeromoBoe KOIMIECTBO OCAIKOB
HeBeJUKO — 144 1 196 MM COOTBETCTBEHHO. YBEJIU-
yeHne kommdecta ocankoB Ha ['MC Taamu no cpas-
Henuio ¢ 'MC Myryp-AKchl, HeCMOTPST Ha OOJIBIIIYIO
OTHOCHUTEJIbHYIO BBICOTY ITOC/IEIHEl, OTpaXkaeT OOIIMiA
POCT KOJIMYECTBa OCAIKOB C I0ra Ha CeBep, UTO COOT-
BETCTBYET IIEPEXOMy OT MOHTOJIBCKOTO K 3aIlalHO-CH-
OMpcKoMy TUIIaM KJIMMata. B 3amamHo-ceBepo-3aran-
HOM HaIIpaBJICHUH, OTKyAa UAET OCHOBHOM IIPUTOK
BJIAaTOHECYIIIMX ITIOTOKOB Yepe3 IouHYy p. UybiimMaH,
YBEJIMYEHNE OCAIKOB JOJIZKHO OBITH BEIPAXKEHO JIydIIle,
HO, K COXaJICHUIO, IJISI 3TOT0 y4acTKa IMPaKTUYSCKU
MOJTHOCTBIO OTCYTCTBYIOT MeTeomaHHbIe. CyIlecTBy-
IOT OLIEHKM KOJIMYECTBa OCAIKOB Ha 3aIlalHOM CKJIO-
He Lllammansckoro xpedTa 1o THAPOJIOTUISCKIM JaH-
HbIM. COINTaCHO MM, KOJIMYECTBO OCAIKOB 30€Ch paBHO
800—1000 M [3, 4]. ITo IAIMOKIIMMATIYECKIM pac-
yéram, Ha Tepputopun Illammansckoro xpedTa rogo-
BOE KOJIMYECTBO OCAIKOB HA BBICOTE TPAHMIILI ITMTAHMS
nemHrKoB nocturaeT 1020 MM [5].

ITocTanoBKa mpooJieMbl

I1epBbie HabmoaeHUs JienHUKOB [llammanbcko-
ro xpebta cBsA3aHHBI ¢ ucciaegoBanussmMu B.B. Ca-
MOXHMKOBA, BIIEPBBIE 3aKapTUPOBABIIIETO BA JIEII-
HUKa K BOCTOKY oT nepeBayia Hlammain [6]. Hauano
paboT mo 00630py OJieAeHEeHNsI, OCHOBAHHOMY Ha
aHaIm3e TororpapuIecKnx KapT 1 a3poPOTOCHUM-
KOB, OTHOCUTCS K Havany 1960-x romos |7, 8]. B pa-
o6ote E.JI. JloHYeHKO ObLIO MPOaHAIU3UPOBAHO
COKpallleHHE JICMHUKOB ¢ MAaKCMMyMa MaJjIoro Jiel-
HUKOBoOro nepuoaa. Haubosee neraibHoe uccie-
JIIOBaHIE COBPEMEHHOTO OJIeNeHEHUSI — 3TO pabo-
Ta, MOCBAIIEHHAs O0acceiiHy p. XeMUMK B OTHOM U3
paznenoB Karanora neguukos CCCP [2], conep:ka-
1ero uHGopMaLuio o JegHukax 3a 1955—1965 rr.

HoBble MaTepualibl 0 JeIHUKAX 3TOI0 PErMoHa
MOSIBUJIMCH B TIOCJIEAHME oAbl Ojlarogapst MOIOJI-
HeHuto 6a3bl faHHbIX GLIMS u I'mobanbHoro Kara-
Jora neqaukoB RGI [9, 10]. I'moGanbHbIN KaTagor
neaHukoB RGI-6 comep:kuUT JaHHBIE TTO0 COCTOSTHUIO
Ha 2011 r. Tem He MeHee, cO BpeMEH IMyOIMKaLIUN
E.l. JlonuyeHko B 1962 r. He MOSIBUIOCH HUKAKNUX
paboT, MOCBSIIEHHBIX aHAJIM3Y COCTOSIHUS OJIeAeHEe-
HUS peTMOHA, HECMOTPsI Ha MPOU3OIIEIIINE 3a 10~
BeKa 3HAYUTEJIbHbIC U3MEHEHMS JICTHUKOB AJlTae-
Castackoro pernona [11, 12]. Tak, HUKaKoro aHaiam3a
naHHbIX B RGI-6 no atomy paitony Het. Kpome Toro,
caMmu JJaHHbIe ObUIM MOJTydyeHbl Mo cHUMKaM Landsat ¢
paspemeryeM 30 M, YTO 71T MUACHTU(UKALIN MaJIbIX
JIETHUKOB (TUIOIIAIN JISTHUKOB PETMOHA HE IIPEeBhI-
mrator 0,9 kM2) HEOCTATOYHO W MPUBOIUT K CyIIE-
CTBEHHBIM HETOYHOCTSIM. OTMETHM, UTO MCITOJIB30Ba-
HHUE COBPEMEHHBIX CHUMKOB BBICOKOTO pa3peIlecHUs
TO3BOJISIET B HACTOSIIIEE BPEMSI C OOJIbIIIEN TOUHOCTHIO
OIIPEIC/INTh HOBEHIIIee COCTOSTHIE JIETHUKOB U TaXKe
JTOTOJIHUTHL KaTajmor coBpeMeHHbIX JICTHUKOB HOBBI-
MM, paHee He OOHAPYKEHHBIMU JICTHUKAMMU.

CoBpeMeHHoe oseneHeHue Illammanbcko-
ro IeHTpa MoKa U3y4eHO HeaocTaTouHo. B To xe
BpeMsI MaJjible JIEAHUKM CIIy>KaT HaaEKHbIM MHIMKA-
TOPOM KJIIMMaTUYECKUX U3MEHEHUI, O KOTOPBIX IS
NaHHOI TeppUTOpPUM MH(OpMaLMU BeCbMa MaJlo
n3-3a HepoctatouHoro ynuciaa 'MC u ux pacroio-
JKeHUSI B KOTJIOBMHAX. Benuka u rugposiornyeckast
POJIb JIETHUKOB, KOTOPbIE€ ITUTAIOT OOJIBIIIOE YKCIIO
pex B uctokax Enmces m O6u. Hakonenr, cokpaiie-
HHUE JICMTHUKOB BBI3bIBACT aKTMBU3AIINIO SK30TCH-
HBIX IIPOIIECCOB, a TaKxKe 00pa3oBaHME U IIPOPHIBHI
MPUJICTHUKOBEIX 03¢p. MHpopMaIns o cCoBpeMeH-
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Ta67mu,a 1. Cl'IyTHI/IKOBI)IC CHUMKMU, UCIIOTb3OBAHHBIC B pa60Te

Wupekc (ID); pexxum: I1 — maHXpoMaTUUYEeCKUIL; .. ITpoctpaHcTBEHHOE
M — MyJIBTUCTIEKTPATLHBIT Hlata cpémin CryTHuK paspelieHue, M
201509110426017_E090NS51_06742_7933; 11 1,5
201509110426017_E090NS1_06742_7933; M 6,0
201509110426017_E090NS1_06742_7934; 11 1,5
201509110426017_E090NS51_06742_7934; M 11.09.2015 . SPOT 6 6,0
201509110427276_E090N50_02602; IT 1,5
201509110427276_E090N50_02602; M 6,0
5218-248 14/07/21 04:20:49 1 J; M 21.07.2014 r. 10
5218-24712/09/02 05:07:47 1 T; I SPOT 5 5
5217-248 12/09/02 05:07:55 1 T; I1 02.09.2012 . 5
5216-247 12/09/12 05:15:09 1 T; IT 5
1030010043AA2F00; M 26.06.2015 . World View-2 1,8
10300100469CBE00; M 28.07.2015 . 1,8
101001000FD0B800; M 18.07.2012 r. Quick Bird 2,4
L4143025_02519890919; M 19.09.1989 r. Landsat-4 30
L71143025_02520010904; M 04.09.2001 r. 15
L71143025_02520100828; M 28.08.2010 . 15
Landsat-7

LE71430242015206NPA00; M 25.07.2015 . 30, 15
LE71440242015213NPA00; M 01.08.2015 . 30, 15
LC81430252015214LGNO1; M 02.08.2015 . Landsat-8 30, 15
LE71420252015215EDC00; M 03.08.2015 . Landsat-7 30, 15
LC81440242015221LGNO1; M 09.08.2015 r. Landsat-8 30, 15
LE71430252015222NPA00; M 10.08.2015 r. Landsat-7 30, 15
LC81420252015223LGNO1; M 11.08.2015 1. Landsat-8 30, 15
LC81430252015230LGNO1; M 18.08.2015 r. 30, 15
LE71420252015231EDC00; M 19.08.2015 r. Landsat-7 30, 15
LC81420252015239LGNO1; M 27.08.2015 . 30, 15
LC81430252015246LGNO1; M 03.09.2015 . Landsat-8 30, 15
LC81440242015253LGNOL; M 10.09.2015 r. 30, 15
LE71430252015254NPA00; M 11.09.2015 . Landsat-7 30, 15
LC81420252015255LGNO1; M 12.09.2015 r. 30, 15
LC81430252015262LGNO1; M 19.09.2015 . Landsat-8 30, 15
LC81430252015278LGN02; M 05.10.2015 . 30, 15

HBIX JeAHUKaX HeoOXoauMa JJjisl UCCIeA0BaHUN B
KaXXIIOM M3 MepedYrCIeHHbIX HanpaBieHuii. Hama
pabora IIpu3BaHa 3aIl0JJHUTh OTMEUYeHHEIE ITpoOe-
JIBI B U3YYEHHOCTH JIEIHUKOB JAHHOU TEPPUTOPUH.

MaTtepuajbl 1 METOABI

OCHOBOM paboThl MOCAYXUJIO AelU(pUpoBa-
HUE B PYYHOM peXUMe KOCMUYECKUX CHUMKOB U
a’po(OTOCHUMKOB, a TaKXKe Pe3yJIbTaThl MOJIEBbIX
pa6ot 2016 r., KoTopble OBLIK MTPOBEACHBI Ha BTO-
POM MO BEJIWYMHE JISAHUKE JaHHOI TEpPUTOPUU —
No 54. I1nomanu 1eIHUKOB OMPEAEIISLIN HA OCHOBE

caumkoB SPOT 6 ot 11.09.2015 r. (Taba. 1), xo-
TOpble oOecHeuynBalu MOJIHOE MOKPHITUE UCCTIe-
nyeMmoii Tepputopun. OcTtaabHble CHUMKU UIpa-
JI1 BCTIOMOTATENbHYIO POJIb (OTIpeieJieHUE BhICOThI
(upHOBOI TpaHULBI, TIpaBUJIbHAs UHTEpPIIpETAa-
1I1sI YY4aCTKOB, CUJIBHO 3aT€HEHHBIX, 3aKPBITHIX 00-
JIAYHOCTBIO MJIM CE30HHBIM CHEXXHBIM ITOKPOBOM
Ha cHuMKax SPOT 6). Caumku SPOT 6 monyde-
HBI OT KoMITaHuu CKaHeKC ¢ MepBUYHOM pammo-
METPUUYECKOl KOoppeKlMelt u opToTpaHchopmMa-
nueit mo SRTM 90 M. anee aBTOpbl HaCTOSIIIEH
CTaThU MCIIOJIb30BAIN IIPOTPAMMHBIN KOMILIEKC
ScanEx Image Processor mist poTorpamMmmeTpuye-
CKOM M TeMaTUYeCKOM 00pabOTKU M300paKeHUIA.
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briu BeIMOJIHEHBI: paguoMeTpuyeckast o0padoT-
Ka M300paXkeHMI1; YaydIIeHIuEe IIPOCTPAaHCTBEHHO-
ro paspemeHus (Pan-sharpening); dunbTpanus
n300paxxeHnlt; aBToMaTu4IecKasl CucTeMaThuiecKast
reoMeTpriecKas KOPPeKInsl pacTPOBBIX JaHHBIX;
opToTpaHCc(POpMUpOBaHHE IO MUPPOBOIT MOIETHN
penbeda SRTM 3 (The NASA Version 3.0 SRTM
Global 1 arc second). Kpome Toro, onpeneieHa u
yctaHosjieHa ripoekuust UTM WGS 84 ¢ aBTomaTu-
YECKUM OIpeAeICHUEM 30HHI.

HemmdpupoBaHue MPOBOAUIOCH B IIPOrpaMM-
Hoit cpene GIS — Mapinfo u ArcGIS. Ilpu ne-
UG PUPOBAHUU JIEAHUKOB OblIa MPUHITa MUHU-
MasibHasl Tutoanp aig kaptuposanus 0,01 km?2.
CucremaTuueckas omnbka coctapisiyia =1 nmukcen
(1,5 m). OHa BbIuMCsIIACH TTO hopmyIe [13]

A, = 100% (nm) /Ay, (1)

rae A, — omuodka, %; n — YUCI0 NMUKCeNelt; m —
MIPOCTPAHCTBEHHOE pa3pellleHre CHUMKA, BhIpa-
KEHHOE B BUJE TUIOLIAAN UKCENs, M2, Ay — 0~
maap JeaHuKa, M2,

ITo pe3ynabTaTaMm pacu€ToB ¢ MOMOILbLIO 0A30BbIX
CHUMKOB, MCTIOJIb30BaBIIMXCS IS eI pUpOBa-
Hug (SPOT 6, manxpoMarndeckue), MakCUMaibHast
ommbka paBHa 16,0%, cpenuss — 4,2%. Ha yyact-
Kax, Te He BEeJIMCh IT0JIeBbie HAOIIONCHMSI, TPaHU-
a MEXAY JISTHUKaMKW W MEPTBBIM JIBIOM HaXOOU-
Jlach TIpU MOMOIUM MHAUKATOPOB, OMpPeaeIE HHbIX
B paborte [14]: 1) uHAUKATOPHI aKTUBHOIO JIbAa —
CrJaXXeHHBIN XapakTep CKOIUIEHUIA 00JIOMOYHOIO
MaTepuasa Ha ero MoBEepXHOCTU, ero JIMHEeHas Bbl-
TSIHYTOCTb B IJIaHe, CBSI3aHHAasl C ABUXXEHUEM, 00-
TeKaHHe ero BOJAOTOKAMM, KaK MpaBUIO0, CXOASII-
MUCSI K HUXKHEH TOUYKe JIeMHMKa; 2) MHAUKATOPbI
MEPTBOIO JibJa — HEpPOBHAsI MMOBEPXHOCTh CKOILIE-
HUIT 00JIOMOYHOTO MaTepuajaa, TepMOKapCTOBBIE
BOJIOEMBI Ha €r0 ITOBEPXHOCTU, HECXOIMMOCTh BO-
JMOTOKOB M HaJW4Me MMOHEPHOM pacTUTEIbHOCTH.
Jo6aBuM eug¢ oguH NprU3HaK MEPTBOTIO Jiba — YXO/I
BOJIOTOKOB B TOHHEJIM C MOCJEIYIOIIMM BBIXOI0M
Hmxe 110 ckiony [10]. YacTo mpu memmgpupona-
HUM KOCMMYECKMX CHUMKOB BO3HUKAIOT OIIMOKM,
CBSI3aHHBIE C HAJTMYKMEM CMEXHBIX C JIETHUKAMM 3a-
CHEXXEHHBIX TTOBEPXHOCTEN 1 YIaCTKOB 3aTEHEHMUS.
Yro0bl 130€XaTh X, UCITOJb30BAIU CHUMKM, ClIe-
JIaHHBIC B KOHIIE Ce30Ha a0JISIUM, B IIEpUOA Hal-
MEHBbIIIel 3acHexXkeHHOCTH. Kpome Toro, B KauecTBe
BCIIOMOTATEJIbHOTO CpeICTBAa paccMaTpUBaINCh
CHUMKM TeX XK€ TEPPUTOPUIA, ITOIyIeHHBIE B IPYTHUC

MOMEHTBI BpEMEHU U C APYTUM YIJIOM MaJeHUS COJI-
HEYHbIX JIy4Yeil.

Hns coctaBneHus Karajiora JemHUKOB UCHOJIb-
30Bajlach r1o0anbHas uudpoBas Moaelb peabeda
SRTM 3 (The NASA Version 3.0 SRTM Global 1
arc second) [15]. MuHuUManbHbBIE, MAKCUMAaJIbHbIE
BBICOTBI, CPEIHUE YKIOHBI, 9KCIO3ULIUHU JIETHU -
KOB OIIpeNe/siii aBTOMaTU4ecKu Ha ocHoBe LIMP
B nporpamMme Global Mapper v.18.0 (digitizer tool).
C uenpio BepudUKalUu TaHHBIX, TOJTYYEHHBIX MO
NCTaHIIMOHHBIM MaTepuraiaM, IPUMEHSUIM TTOJIeBbIE
Matepuansl ot 21.07.2016 r., Korma Mbl mocelain
JlegHUK Ne 78 — BTOpOIA 110 TUTOLIAAM JICTHUK MCCe-
nyeMoii Tepputopun. IMeHHO Toraa ObutH IpoBee-
Hbl GPS-nipuBsi3Ka si3bIKa JIeMHUKA U 3aKjiaaka pe-
nepoB, a Takxe caeiaaHo GPS-mapkupoBaHue ero
rpaHUIbl TMTaHUSI. BBIMOMHSIIN TakXke Ha3eMHO-
BU3yaJbHbIe HaOIIOAeHUS 1 (poTorpadMpoBaHue co-
ceqHux JeaHukoB (Ne 79, 80). BcmoMoraTenbHyo
poJib IpU cocTaBjieHuM Karajgora urpajiu Tormorpa-
¢uueckue kapThl MacmTtada 1:100 000 (onpenene-
HuUe 0acceifHOBOI MPUHAMIEXKHOCTH JIeAHUKOB). Ha
6a3oBbix cHuMKax SPOT 6 3HauuTenbHAs YacTh 00-
JIaCTU aOJISILMU JIEAHUKOB MOKpPHITA HEpacTasIBILIUM
CBEXXMM CHETOM (XOTSI Ha HeJIEAHUKOBBIX TTOBEPXHO-
CTSIX CHET HE COXpaHWJICS, BEPOSITHO, CHUMKU ObUIA
cAenaHbl yepe3 1—2 oHS mocje CHeromnaaa), 4To He
MO3BOJISIET ONPENEIUTh HA HUX BBICOTHI (hMPHOBOM
JIMHUM. [IJ19 5TOTO MBI MCITOJIb30BaIl CITyTHUKOBbBIE
cHumMmku Landsat-7 u -8, caenannbie B 2015 1.

CornacHo HallMM HaOJIIOAEHUSM, Ha Tep-
PUTOPUU PACTOTOXKEHHOTO MOOJIM30CTU TOPHOTO
MaccuBa MouryH-Taiira ce3oH abasiuuMu 3aKaH-
YHBAETCS B TPEThEN JeKale WIS WX B IIEPBOM MO-
JIOBUHE aBrycra [16]. DTo cnpaBeainMBo U 1T YCIIO-
Buii 2015 r. beuin npoaHanM3UPOBaHbI JOCTYITHbIE
cHuMku Landsat. Ha cHumkax ot 25 utons ¢up-
HOBasl JIMHUS TOCTATOYHO YETKO MPOCEKMBAETCS
Ha OTHOCHUTEJbHO KPYMHBIX JenHuKaX. Ha cHumke
Landsat-7 ot 1 aBrycta BUAHBI HEKOTOPbBIE JIETHU -
ku Xp. CKaJUCThIi, OMHAKO OHU HaXOIsATCS Ha Iie-
pudeprun CHUMKa U U300pakeHWe UCIIOPYEHO Jie-
dextamu créMKU (mpomycku). Ha cHumkax ot 2, 3,
9, 10 1 11 aBrycra JemIHUKM 3aKPHIThl 00JJAYHOCTHIO.
Ha cHumkax ot 18 aBrycra u nocienyomux (19 u
27 aBrycTta, 11 u 12 ceHTA0psT) ASAHUKU MTOYTH T10JI-
HOCTbIO WJIU TTOJTHOCTBIO MOKPBITHI CBEXKHUM CHETOM,
Ha HEKOTOPBbIX CHUMKaX OHU HE BUIHBI U3-3a 00-
JayHocTH (3, 19 ceHTs10ps1), HA CHUMKE OT 5 OKTSIO-
PsI CHET JIEXKUT YK€ MO KpasiM TOPHBIX KOTJOBMH.
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IlockonpKy (prpHOBasT TpaHUIIA XOPOIIO IIPOCIIe-
kuBaetcd Ha cHUMKe WorldView-2 ot 28.07.2015 1.,
Ho He BugHa Ha cHUMKe SPOT 6 ot 9 ceHTs0ps
2015 1., ce30H abIIIIIK, BUINMO, 3aKOHYMIICST MEKITY
28 urons u 18 aBrycta. Ilpmuém, co 2 aBrycra mpe-
o0Jragany 00JIagHasl IIOroJa M CHETOIIaabl, KOTOPHIE
1 00yCIIOBUJI paHHEe OKOHYAHME CE30Ha aOJIsIIInM,
IIO3TOMY 3TOT MHTEePBaJl MOXHO COKPATUTh 0 IEepH-
ona ¢ 28 urond 110 2 aBrycra. JlemmdpupoBanne Koc-
MUYECKMX CHUMKOB Landsat-7 oT 25 urois1 1103Bo-
JINJIO BBHISIBUTH ITOJIOXKEeHNE (PUPHOBOIM T'PaHUIILI HA
30 nemamKax. J1J1s1 O0NBIIMHCTBA MAJIbIX JICTHUKOB JIe-
1 prUpoBaTh (PUPHOBYIO TPAaHUILY HE YIaJIOCh, IO-
3TOMY IUISI TIOJTHOTH MH(MOPMALIMHI O €€ TOJIOXKEHUN
TaKxKe MCITONb30Baics MeTon KypoBCcKoro, coryiacHoO
KOTOPOMY BBICOTa (DMPHOBOM TPAHULIBI COOTBETCTBY-
€T CPeIHEB3BEIICHHOI I10 IUIOIIAAN BBICOTE JICTHM -
Ka [17, 18]. CpenHssg BenmMaIrHA pa3HOCTH MEKITY BBI-
COTO (PMPHOBOI TPAHUIIBI, TTOJTYYCHHOM TT0 CHUMKY,
U BBICOTOM, TTOIydYeHHOI MeTonoM KypoBckoro, co-
cTaBmiIa +2 M, MaKCUMAaJIbHOE OTJIMYME HE TIPEBBICH-
710 100 M. [1pu manpHeMIIIeM CTaTUCTUIECKOM aHAJII3e
Ha OCHOBE TaHHBIX Karajora Mbl MCITOIB30BaJIN TaH-
HbIe, TTOJTy4eHHBIe MeTonoM KypoBckoro.

s xapaKTepuCTUKK OJISACHEHUSI UCITOIb30Ba-
JIOCh TTIOHSITHE 00 MHTEHCUBHOCTHU OJIeIeHeHUS R, KO-
TOpasi MpeacTaBisieT co00il OTHOIICHNUE TUIOIIAIN
JIETHUKOB Ha ydyacTKe F K IJIMHE OCHOBHOTO I'ped-
Hs L, nexalero B Ipeaeiax yyacTka. Brnepsrie oHO
on110 BBeneHo E.B. MakcumoBeiM [19]. Tlpu aTom
ucnoJjib3oBajics meronuueckuit moaxon I'.E. I'na-
3pipnHa [18], cormacHo KoTopoMmy L ompeaenseTcs
OT IIepPBOTIO JICMHMKA Ha OOKOBOM IPeOHE IO €To COo-
eIUHEeHNSI C OCHOBHEIM, a Adajiee — 110 OCHOBHOMY
rpeOHIO U 110 cieAyoleMy O0KOBOMY IPEOHIO J10 T10-
CJICIHETO JICTHWKA. YUNThIBAIACH U TaKasl XapaKTe-
PUCTHKA YCIOBUM CYIIECTBOBAHUS JIEIHUKOB, KaK
MOJIOKUTENIbHAS pa3HOCTh OJICIEHEHNS, T.€. pAa3HOCTh
OTMETOK TOPHBIX BEPIIMH 1 CHeToBOI TuHuM [20].

Pe3yabTaThi

CornacHO HallMM JaHHBIM, COBPEMEHHOE OJic-
neHenue IllammanbcKoro xpedTa U NpUIeraroImx K
HEeMY TOPHBIX COOPYXKEHUII IIpeacTaBieHo 123 nen-
HUKaMU CyMMapHo¥ riommanbio 14,07 km? (tado. 2).
IIpeoGaanaloT Majble JJETHUKU, CaMbIii KPYITHBIN
aennuk (Ne 33) umeer rutomtans Beero 0,96 km?. Ko-
JIMYECTBO JIEAHUKOB ¢ Tutonianbio menee 0,1 km? 1o-

cturaet 70% (tabi. 3), T.e. OHU He ObLIN Obl BKITIO-
yeHbI, HanpuMep, B Karanor megaukos CCCP, toe
VYUTBIBAJINCH JIETHUKHU pazmepom Gonee 0,1 km2.
OTMeTHUM, 9YTO CyMMapHas IJIOIIAab JaHHBIX JIe-
HUKOB paBHa 3,56 KM2, 4TO COCTaBJIFET YETBEPTh
BCeil IJIOMIAAN JICTHUKOB MCCISAYeMOM TepPPUTO-
puu. Ilo cymMmmapHOI TUTOIIAny JOMUHUPYIOT JIeI-
HMKM C Tutomangamu B auamnasone 0,1—0,5 xkm?2.
Hioxauil npene pacrpocTpaHeHUs JICTHUKOB Me-
HseTcst oT 2475 M Ha KpaliHeM ceBepo-3aliazie 10
3468 M Ha KpaiiHeM I0ro-BOCTOKE.

JBa OCHOBHBIX OYara OJIeICHEHUSI pacCMaTpU-
BaeMOU TEpPUTOPUU — gocmouHwli ckaon Ckaau-
cmoeo xpebma u cegepo-80CMOUHbII CKAOH HJICHOU
yacmu Illanwanvckoeo xpebma 6 eepxogvax p. You-
Xem (Tabm. 4, puc. 2). B mepBoM ciydae 3TO CBsI3a-
HO ¢ OOJIBILION BBICOTOM TOPHBIX COOPYKEHUI, HAaU-
BBICILIIE OTMETKM KOTOPbIX ITprOamKatoTcs K 3500 M.
Kpome Toro, CkamucTblii XpeOeT BbIABUHYT K CEBE-
py (51° c.111.) 1 He PKpaHUPOBAH IPYTUMM TOPHbBI-
MM XpeOTaMM C CEBEpHOM CTOPOHEI, MOMAanasi B 30HY
0oJiee aKTUBHOTO BO3ICHCTBUS LIMKJIOHOB. YJIydIlle-
HUE YCJIIOBUM MUTAHUS JICTHUKOB 30€Ch TUKTYETCS
CHIKEHHBIM ITOJIOXKEHUEM T'PaHUIIbI ITUTAHUS JIeI-
HUKOB (cpeaHeB3BellieHHas BbicoTa 2980 m). OTpe3ok
[MManmansckoro xpedTa B BepXoBbsX p. HoH-XeM Ha-
XOOUTCS IMprUMepHO B 40 KM 103KHEee, BBICOTA TOp 31eCh
Ha 50—100 M MeHbllIe, OMHAKO UMEHHO 31eCh OJie-
IeHeHe Hanbojee MHTEHCUBHO, a JICTHUKA MMEIOT
MaKCUMaJIbHYIO cpenHioro mromans (0,24 km?). Dto
CBSI3aHO, BEPOSITHO, C OTKPBITOCTBIO XpeOTa ¢ 3araja,
CO CTOPOHBI JIXKYTYKYJIbCKON KOTJTOBUHBI; TPUUEM
XpeOeT 3ech pacroaraeTcs MeprneHaAuKyIsIpHO 3a-
MaJaHbIM U I0T0-3aMaJHbIM BJIarOHECYIIIMM ITOTOKAM.
OrnpenenéHHy10 pojib UTPAET U HAJIMYKE B HETTOCPE/T -
CTBEHHOW OJIM30CTU KPYMHBIX 03€p — JIKyIyKyab U
XUHAUKTUT-XO0Jb, KOTOPbIE CIY>KAT MECTHBIMU HC-
TOYHUKaMU Biaru. KpoMme Toro, mM3-3a HeCKOJIbKO
WHOU OpMEHTUPOBKU BoAOpa3nesia JeTHUKU 31eCh
3aHUMAIOT 00JIee BBITOJHOE MOJIOXKEHUE, OKa3bIBASICh
Ha 3aTeHEHHBIX YJacTKaX CKJIOHA.

Hanuuue nByx yIIOMSIHYTBIX 3[I€Ch O4aroB OJie/Ie-
HEHMUSI, HAXOSIIUXCS IPUMEPHO HA OJHOM AOJTOTE,
HO pa3HecEHHBIX MpuMepHo Ha 0,3° mo mosrore, 10-
BOJILHO YETKO BUAHO Ha puc. 3, a. K 3amany u Boc-
TOKY OT YKa3aHHBIX YYaCTKOB pa3Mephl JIETHUKOB U
MHTEHCUBHOCTb OJIEACHEHMS YOBIBAIOT 0 MPENETBbHO
HU3KUX 3HaYeHU (cM. puc. 3, 6, cM. Tabi. 4). B ep-
BOM CJIy4yae 3TO CBSI3aHO C YMEHBIIIEHUEM BBICOTHI
oporpaguyeckoit 6a3bl ojieIeHEeHUsI, BO BTOPOM, B
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JIeOHUKU U 1eOHUKOBbIE NOKPOBbI

Tabnuya 3. Pacupefenenue TeTHUKOB MO IUTOLIA/{HBIM [Ualla30HAM.

ITnomank, Km? Ywuco TeTHUKOB % OT OOIIIEro YnciIa CymMapHas miowmanb, KM2 | % ot obLiei romanm
Memnee 0,1 86 69,9 3,56 25,3
0,1-0,5 33 26,8 7,56 53,7
0,5-1 4 3,3 2,95 21,0
Tabnuya 4. PacuperneneHne TefHNUKOB II0 YYaCTKAM TOPHbBIX XpeOTOB U pevHBIM OacceitHaM
DKCIO3UIUS [Tnomans ITonoxurensb- | MUHTEHCUBHOCTD
TopHbIit xpebet Bacceiitn CKJIOHA Hucno oJIeIcHEeHUs, | Hasl pa3HOCTb | ojieieHeHus R*,
JIEAHUKOB _
xpebTa KM?2 OJIEIEHEHNS, M KM !
Mpurox p. yzib-ta B 20 1,380,039 329 0,05
(Kazep, Tairyxob).
P. Yon-Xem CB 13 3,170,052 429 0,12
I1paBoGepesxHbIe TPUTOKU
L anmmanbekuii p. Myii (V3yH-Xem u ap.) ¢ 9 1,71£0,036 384 0,07
P. Ilarnai OB 1 0,320,009 263 —
Majblii XeMYuK CB 3 0,1£0,004 223 0,01
ITputok p. Apbi-XeM B 3 0,040,003 170 0,01
P. Tyty-Orok C3 3 0,094+0,004 232 0,01
P. Yiyr-Opyr C 8 0,56+0,018 272 0,08
CrammeTbii P. Yunnosbin B 28 3,43+0,086 460 0,09
P. Opaur-Orok 3 1 0,040,002 260 -
P. larmait C3 5 0,27£0,014 490 0,04
Mo3zyp-Taiira P. Yunre-Xem C3 5 0,79+£0,023 282 0,08
(orpor Llanmane-| JleBoGepexXHbIE IPUTOKK
CKOTO XpeoTa) p. Lyit (Anoei-Metry-Xem) B 9 0,88+0,026 308 0,06
P. Caiinbi-Xem CB 5 0,64+0,013 302 0,04
Llaran-1luGoty P. MaraHarTtsl C 8 0,520,016 304 0,03
P. bapnbik CB 1 0,04+0,002 35 —
P. Tananiinbik OB 1 0,090,002 50 -

*H.ﬂﬂ Yy4acCTKOB, INPEACTaBJICHHBIX OJJHUM J€AHUKOM, MHTCHCUBHOCTD OJICACHCHUS HE BBIYUCIAIACH.

MEepBYIO ouepedb, C YMEHbBIIICHNEM KOJIUYEeCTBA BbI-
MagalluX OCaaKoB, BEI3BAHHBIM HE TOJIBKO OpPO-
rpadudeckoii TeHwio Llammaasckoro xpedra, HO U
HEBBITOIHOM M5 ITepeXBaTa BIarOHECyIINX IOTOKOB
CyOIIMPOTHOM opueHTUpPOoBKOM Xp. [{aran-11IuosTy.

OTOT BHIBOI XOPOIIO WITIOCTPUPYETCS IMOJIO0-
JKeHHEM TpaHUIIBl TUTaHWsI, a UMEHHO: IIPU CPeI-
HEB3BEIICHHOM 110 TUIOIIAAM BHICOTE IPAHMIIBI M-
taHusa 3110 M 119 Bcero JIEAHMKOBOIO LIEHTpA,
Ha 3amnagHoil nepudepuun TeppuTOopum, B bacceil-
He p. Uynb-Ya, oHa cocrasuser 2860 M (cpeaHe-
B3BEIIEHHOE 3HAY€HHUE), a Ha KpaliHEM BOCTOKE
(GacceitH p. bapsblk) mocTUraeT cpeaHeil BbICO-
Thl 3460 M (puc. 4). [1pu 3TOM B BBICOTE (PUPHO-
BOi1 IpaHMIIBI JOJTOTHBINM TPAgUEHT IIPOSIBIISIETCS B
OoJIbIIIEl CTENEeHU, YeM IUPOTHBIN (491 M Ha 1° u
428 M Ha 1° COOTBETCTBEHHO), UTO OTPAXKaEeT KO-
YEBYIO POJIb B OCIA0JIEHUM BIUSHUS 3aIlaIHbIX BJla-
TFOHECYIIMX ITOTOKOB B HallpaBJIeHUE ¢ 3arajaa Ha
BOCTOK M B YXYIILIEHUHU YCJIOBUI MUTaHUS JIEAHU-

KOB B 9TOM HallpaBjieHuU. BMecTe ¢ TeM 10BOJIBHO
OoJIbIIIMe 3HAYEHUS IIIMPOTHOTO IPaiMeHTa B MOJIO-
>KEHUU TpaHUIIbl IMTaHUS HEIb3sI OOBSICHUTD HC-
KJIIOUUTEIbHO TEPMUUYECKUMU PA3TUUUSIMU; €CIIU
HWCXOOUTh 13 BEICOTHOTO TEPMUUYECKOTO IpagrueHTa
0,6 °C/100 M B neTHee BpeMsl, TO 3TO 03HAYAJIO Obl
Pa3HOCTh CPEOHUX JIETHUX TeMIIepaTyp IIpUMepPHO
B 2,6 °C 115 To4eK, pa3HEeCEHHBIX T10 IIMPOTE Ha 1°.
CpemHue MHOTOJICTHHE TeMIIEPaTyphl JIETHETO TIe-
puona Ha TMC Myryp-Akchl u T334 cocTaBisi-
1T 12,9 u 17,1 °C cootBercTBeHHO. [Ipn pazHocTu
BoicoT Mexay I'MC B 847 M, npuBeAEHHAs K BbICO-
te 'MC Myryp-AKChbl CpeaHsIsl JETHSISI TeMIIepaTy-
pa Ha 'MC Tanau coctaBut 12,0 °C. I1pu mmpot-
HOM pas3jInyMu IOJIOKeHUsT mpuMepHo B 0°38' 3To
O3HAyaeT IMPOTHBIN TepPMUUECKUI TpaJUEHT BCEro
Jub 1,4 °C Ha 1° mmpotsl. O4eBUAHO, YTO Ha TO-
BBIIIIEHUM (PMPHOBOM I'paHUIIbI B HAIIPaBJICHUU C
ceBepa Ha 10T BJIUSIET HE TOJbKO IOBBIIIEHNE TEM-
nepaTyphl, HO M COKpallleHUe KOJMYeCTBa OCaIKOB.

- 48 -




A.A. [aHIOWKUH U Op.

03. [DKynykynb

p. Taﬂanu"nb”(

Puc. 2. CoBpeMeHnHbIe tenHuku Lllanmanbckoro eHTpa oJieaeHEH S :
a — ceBepo-3arnajHasi YacTh; 6 — I0r0-BOCTOUHAsI YacTh; / — ropHble rpeOHM; 2 — BepLUMHbI, 3 — COBPEMEHHBbIE JISAHUKU U UX HOMepa

Fig. 2. Modern glaciers of Shapshalsky glacial center:
a — of the northwestern part; 6 — of the southeastern part; / — mountain ridges; 2 — peaks; 3 — recent glaciers and their numbers
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Puc. 3. TIpocTpaHcTBEHHOE pacnpeaesieHHE TUIOALEH JTeIHUKOB, KM2:

a — 110 INUPOTE,; 0 — 10 AOJITOTe
Fig. 3. Spatial distribution of glacier areas, km?:
a — latitude; 6 — longitude

WnTerpanbHoit XapaKTepHUCTUKOM, OTpaXKaroliei
BO3MOXHOCTb CYILIECTBOBAHUS JEIHUKOB, MOXET
CJIY>KMTb ITOJIOKUTENIbHAST pa3HOCTh OJIACHEHMS (CM.
Ta61. 4). [1py HAaMOOMBIINX IJISI U3Yy4aeMOTo paio-
Ha 3HayeHMsIX (cBblie 400 M) J€MHUKU Ha CEBEPHBIX
U CeBEPO-BOCTOUHBIX CKJIOHAX TOCTUTAIOT CpeaHe
womaay okoso 0,25 kM2, a ruromany KpynHenmmx
13 HUX NTpUOIKaoTes K 1 kM2, B 3KCIO3ULIMOHHOM
OTHOIIICHUU B pailoHe MCCIeA0BAHMS KOJINIECTBEH-
HO IOMMHMPYIOT JIETHUKU CEBEPHBIX U CEBEPO-BOC-
TOYHBIX CKJIOHOB (puc. 5). JlemHUKN HanOOJbIINX
IUTOIIAAEH MPUYPOUYEHBI K CEBEPO-BOCTOUHBIM CKJIO-
HaM, 4TO OOBSICHSIETCS UX ITOJ0XEHUEM I10 OTHOIIIe-
HUIO K BJIATOHECYIIIMM I0r0-3aIaaHbIM ITOTOKaM BO3-
Jlyxa — CHET MepeMeTaeTcsl C HaBETPEHHBIX CKJIOHOB
Ha MOJIBETPEHHBIE, TAe U CO3IaI0TCS HAWIYUIINE YC-
JoBUs sl opMUpOBaHUS JeAHUKOB. Pacripene-
JIeHUE JIETHUKOB M0 MOP(OJIOrMYEeCKUM TUIIaM OT-
paxaeT TnpeobagaHue MaJibIX JIEATHUKOB Ha (hoHe
pa3BUTOTO anbnuiickoro penabeda. [Ipeodnaamgaror Ka-

poBbIe JeTHUKU (TabJI. 5), NOJTUHHBIE JETHUKU, Ha-
MPOTUB, OTCYTCTBYIOT, a 3a CYET CUJILHOTO pacuJjie-
HEeHMSI pesibeda IIOCKOBEPIIMHHBIC U CKJIOHOBBIC
JIETHUKH pacIipoCTpaHeHbI HE3HAYUTEILHO.

Hamre uccnenosanue Illammanbckoro neHTpa
oleneHeHUsT — He TepBoe. Tak, Ha OCHOBE JAelu-
pupoBaHus aspodorocHuMKoB 1955 r. H.. Mu-
XainoB oOHapyXua 27 JEIHUKOB IJOIIAIbIO
10,85 km? [8], a E.JI. JIOHYEHKO BBLIEIWI 58 JIeIHU-
KOB CyMMapHoii rromiansio 19,8 km? [7]. O6e pabo-
Thl OXBAThIBAIOT HE BCIO TEPPUTOPUIO HAILIETO UCCIIe-
JIOBaHMSI, K TOMY ke ¢ 1950-X rofoB JIeMIHUKHU CUIIBHO
U3MEHUJINCh, YTO HE TO3BOJISICT COITOCTABUTh JTaH-
HbIE 9TUX aBTOPOB ¢ HammuMu. Haubosee neraabHoe
HCCIIeN0BaHMEe OJIeNeHEHUs ObLIO MPOBEACHO TIPU
cocraBnennu Karanora nennukos CCCP [2], korna
JaHHBIE O JIeMHUKAaX IOIyJaad Ha OCHOBE a3podoTo-
cHUMKOB 1955, 1959, 1964, 1965 1.

ITo manubim Kartanora [2], B mpenenax ILllarm-
IIaJIbCKOTO IIeHTpa oJieaeHeHus Ob1o 128 negHu-
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Puc. 4. [IpocTpaHCcTBeHHOE pacIipeie/ieH e BEICOTH (PUPHOBOI TPaHMIIBI ICTHUKOB, M:

a — I10 HIUpPOTE; 0 — 10 J0JTOTe

Fig. 4. Spatial distribution of the firn line altitude, m:
a — latitude; 6 — longitude

KOB cymMmMapHoi mioniansio 30,3 km2. [pu 5T0M OT-
MEYEeHO Hajauuue 25 JeIHUKOB IUIOIIAAbI0 MEHEe
0,1 kM2, KOTOpBIE ObLIM YUYTEHBI B OOLIE CTATUCTH-
K€ 0 CYMMapHOMY YKCIIY JIEIHUKOB 1 UX CyMMap-
Hoii mmomanu. OgHAaKO Takue JISMHUKHU He ObLIN
0003HAUYEHBI HA CXeMaX OJIEEHEeHUSI, UM HE TIpU-
CBOEHBI HOMepa, a B Tabaule KaTtajgora mo HUM HeT
HUKAKWX JAHHBIX, UYTO HE ITO3BOJISIET YCTAHOBUTH
ux jokanusauuto. [1pu gemmndpupoBaHUM MBI 00-
HapyxXuiu 32 JieMHWKa, OTCYTCTBYIOIIMX B OCHOB-
Hoii Tabauue Kartanora [2]. Bo3aMoxXHO, HEKOTOpBIE
U3 HUX COOTBETCTBYIOT YIIOMSIHYTBIM paHee 25 jen-

HUKaM 1uioiansio MeHee 0,1 KM2, OIHAKO oIpeje-
JIUTh, TaK J1 9TO — HEBO3MOXHO. Ho naxe eciau u3
32-X 0OHapyXKEHHBIX HAMHU JIETHUKOB 25 y>Ke BbIe-
Ty TIpu cocTtaBiieHnu Karasora [2], To ocTanbHbBIE
12 obGHapyXeHBI BIiepBbIe. HampuMep, JeqHUKN B
bacceiite p. Tyry-O1oK, oTHOCIIECS K OacceitHy
p. Yyneimman (B Kartanore [2] Bce neguuku Illarm-
IIAJIbCKOTO LIEHTPa OTHECEHBI K 0acCeiiHy p. XeM-
yuk). Kpome Toro, aeBsaTh JIEAHUKOB, BKIIOUEHHBIX
B Karasor [2], k 2015 1. ucuesnu.

ITockonbKy HAMU YCTAaHOBJEHO HaJIW4YKUE He
MeHee 12 JeafHMKOB, He YUYTEHHBIX B Karaore [2],
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—

BEpOSITHO, peajbHasi CyMMapHasl IIOIIaab JICTHU -
KOB B 1950—60-¢ roas! 6b11a 60uble 30,3 km2. [o-
3TOMY, UCXOASI U3 yCTaHOBJIeHHOW Hamu Ha 2015—
2016 rr. cyMMapHOI#i IIoIaan JefHUKoB 14,07 kM2,
MOKHO TIPEINOJIOXKHUTD YyTh 00Jiee YeM JIBYKPaTHOE
COKpallleHUe IUIOIIAAMN OJIEICHEHUS, XOTs IO OT-
MEUYEHHBIM 37eCh IMIpUYMHAM TPYAHO JIaTh Oojice
TOYHYIO OLICHKY IPOU30IIeaInX u3MeHeHuii. He-
MMOCPEACTBEHHO COIOCTAaBUTh MOJYYEHHbIC HAMU
naHHble ¢ nTaHHbIMU Katasora [2] TpynHO He TOJIb-
KO 13-3a oTcyTcTBUA B KaTanore [2] HEKOTOPHBIX
BBIIEJCHHBIX HAMU JIAHUKOB, HO U M3-3a pa3HOU
TouyHOCTH U3MepeHuii. B Karanore [2] miuomanu
JEAHUKOB AaHbI ¢ TOUHOCThIO 10 0,1 kM2, uyTO, C
y4€TOM MpeodagaHUs JeIHUKOB Majoi MJolla-
M, SBJISICTCS TOBOJBHO I'PYOBIM OKPYTJCHUEM.
Taxk, ecnu nenHuk umeet B Karanore [2] miomanb
0,2 kM2, TO ero HeOKPYIIEHHAA IJIOLIALb MOXET
coctaBasaTh oT 0,15 1o 0,24 kM2, T.e. moutu 50%
oT 3agBieHHoi B KaTtanore [2] uudpsl. Ecnu Mb1 B
cBoéM Kkartayiore oT 2015—2016 rr. ycTaHaBIMBaeM
U1 JaHHOTO JenHuka romans 0,15 kM2, To 310
MOXET 03HauyaTh KaK TO, YTO JICIHUK COKPATHUIICS
Ha 0,09 kM2 (T.e. Ha 38%), TaK U TO, YTO JIEIHUK HE
cokpaiiancs coBceM. [1oaTomy orieHKa U3MEHEHUS
IUTOIIAACH KOHKPETHBIX JIEAHUKOB CTATUCTUYCCKU

Puc. 5. Oxcno3uumoHHoOe pacnpeaeaecHus
kosmmuectBa (% or cymmapHoro) (/) u mio-
maau (% ot cymmapHoii) (2) JIeTHUKOB

Fig. 5. Aspect distribution of numbers (%
from the sum) (/) and areas (% from the
sum) (2) of the glaciers

0B

HEKOpPPEKTHA U JIUIIb IPU CPAaBHEHUU CYMMAapHBIX
IUIOIIAACH Mbl MOXKEM JIOITYCTUTh, UTO IOTPEIIHO-
CTH, CBSI3aHHBIE C OKPYIJICHUEM, OYIyT KOMIICHCH -
poBaTh APYT Apyra BBUIY CBOETO HECHUCTEMATUYE-
CKOTO XapakTepa.

Oocyxnenue

ComnocraBiieHUE BbISIBICHHOTO HAMU IBYKpaT-
HOTO COKpalIeHUS IIOIIAAN OJICACHEHUS B TICPUO/,
¢ 1955—1965 no 2015 r. ¢ JAHHBIMM 1O COCEAHUM
JICIHUKOBBIM IIEHTPaM I103BOJISICT CUMTATh TaKyIo
OLICHKY peanucTudyHoi. Hampumep, B padore [12]
YCTaHOBJIEHO, UTO B niepuof ¢ 1952 r. (nanHbie Ka-
tanora [2]) mo 2008 r. miomanb JeTHUKOBOM CHU-
creMbl KatyHckoro xpedra cokpaTtuiach Ha 26,1%.
Menbsiiee, yuem B ciaydae Lllammanbckoro eHTpa,
COKpallleHrEe JeAHUKOBOM CUCTEMBbI MOXHO 00b-
SICHUTbB TIpeobiaganueM B KatyHcKoM xpeOTe oT-
HOCHUTEJIbHO KPYITHBIX JIGAHUKOB, 00JIee yCTONYM-
BBIX K KJIMMaTUYECKUM MU3MEHECHUSIM. DTOT BBIBOJI
MOATBEPXKAACTCS B3ATHIM M3 TOM Xe pabOTHl aHA-
JIM30M COKpAaIlleHHs JIETHUKOB Pa3HbIX Pa3MepoB:
negHukn KaTyHckoro xpe0Ta, oTHOCSIIUECS K
rpyImne ¢ riomanabio MmeHee 0,5 KM%, COKpaTWINACh
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Ha 43,5%, T.e. moutu BOBoe. bojee KpymnHble e-
HUKM peTHMOHA COKPATUJINCh B MEHBIIIEl CTCIICHM.
Tak, ns 126 negnukos Cesepo-Yyiickoro n KOx-
Ho-Uylickoro xpe6ToB Iuiomaapio 6oiee 0,5 kM2
cokpaieHue 3a nepuon ¢ 1952 mo 2004 r. cocra-
Bujio 19,7+5,8% [11]. OtuéTnuBas CBSI3b CTEIIE-
HU COKpallleHUs JICAHUKOB C UX CPEIHUMU pa3-
MepaMHM IIPOCJIEKMBACTCI B OLICHKAX U3MEHECHUS
IUTOIIAAX JeAHUKOB Pycckoro Anrast 3a mepuon ¢
1952 mo 2008 . [21]. B paitoHax ¢ mpeobiiamaHuemM
OTHOCHUTEJIPHO KPYIHBIX JICAHUKOB COKpaIlleHIE
coctaBuio, %: Karynckuii xpebetr — 9,1; HOxHo-
Uyiickuii xpedet — 9,5; CeBepo-Yyiickuii xpedeT —
10,4; KOxnbrit Antait — 11,5; maccuB TaBan-bor-
n0-Ona — 11,9%. Hanpotus, B paiiloHax pa3BUTUS
MaJIbIX JICAHUKOB COKpallleHNe OBbLIO CYIIeCTBEH-
Hee: mis xpeoros Caitmorem n Ynxauesa — 20,5%;
1UId GacceiiHa p. busa — 26,9%.

OlneneHeHNE CeBEPHOTO CKJIOHA MaccuBa Ta-
BaH-Bborno-Omna ¢ 1962 no 2015 r. cokpaTujaoch Ha
24,3% [22], onemeHeHWe HETIOCPEICTBEHHO MPU-
MbIKatomero K IlammarbckoMy XpeOTy MaccuBa
MounryH-Taiira 3a nepuon 1966—2011 rr. yMeHb-
munoch Ha 31% [23]. B oboux ciyyasx JeTHUKU
3TUX MAaCCHUBOB CYIIECTBEHHO KpyIlHEe, YeM JIel-
Huku lllanmanbCKOTo LIEHTPa, YTO U OOBSICHSCT
UX MeHbIIIee cokpaiieHue. g treppuropun MoH-
TOJIBCKOTO AJITasi U3BECTHBI OLIEHKU OTCYTCTBUS
W3MEHEHHUS TJIoIIaAeil JeIHUKOB MaccuBa Llam-
6arapas B mepuon ¢ 1963 mo 2000 r., a oj1sa mac-
cuBoB TaBaH-bormo-Oma, Typren n Xapxupa — B
nepuon ¢ 1987 mo 2000 r. [24]. CormacHO Ipyrum
JAHHBIM, TeTHUKY MaccuBa LlambGarapas ¢ 1968 o
2006 r. cokpatuinch Ha 14%, a ¢ 1968 mo 2015 r. —
Ha 17% [25]; nennuku maccuBa TaBaH-bormo-Oma
notepst 17,6% [26]. i maccuBa TaBaHn-bormo-
Ona B pabote [26] nmpoBeaeHbI pacyéThl COKpallle-
HUS OJICICHEHUS pa3IUIHBIX PEYHBIX 0acCEHOB
napaaie/ibHO C pacuéTaMi MHTEHCUBHOCTHU OJie-
neHeHus. OllemeHeHNE peYHBIX 0ACCETHOB Ha IIe-
pudepnn MaccuBa, 00JIaJaOIIETO ceiiyac MHTEH-
CUBHOCTBIO oJefeHeHUS B mpeaenax 0,07—0,12,
YTO COIIOCTABMMO C MHTEHCUBHOCTBIO OJICACHECHMS
LlammaabcKoro meHTpa, YMEHBIIMIOCHh Ha 31—
55%. D10 6IM3KO K Halllell OLIEHKE COKpaIleHUS
nenaukoB lllammaiscKoro neHTpa.

B mocnenane roasl B pamkax npoekta GLIMS
U cocTaBieHUs [1odaabHOro KaTtajaora JICTHUKOB
Randolph Glacier Inventory (RGI) 6n11a mpoBe-
IeHa KaTaJoru3alus JeTHUKOB CEBEpHOM A3uN,

Tabnuya 5. Mopdomorideckye TUIIBI COBpeMeHHbIX TeHUKOB

Mopdonormueckuii | Yucno | % or obiiero | % ot ob1eit
TUTT JIETHUKOB quciaa IJI0LIAIN
KapoBo-gonmuHHbIE 5 4.1 18,6
KapoBsie 40 32,5 45,9
Kaposo-Bucsune 19 15,4 11,5
Bucsaune 34 27,6 13,2
CKJIOHOBbBIE 22 17,9 9,7
[TpuckioHOBBIE 2 1,6 0,4
TTnockoBepIIMHHBIE 1 0,8 0,6

B ToM uyuciie u [llanmranbckoro meHTpa oneaeHe-
Hus, Bowenmero B RGI, HaunHasg ¢ ngaToii Bep-
cuu [10]. CornacHo naHHbIM RGI, 1o cocrosiHuio
Ha 2011 r. B mpenenax lllammanbcKoro eHTpa Ha-
CUUTHIBAJIOCH 98 JIEAHMKOB CYMMAapHOM ILJIOIIAIbIO
14,336 kM2, DTU TaHHBIE XOPOLIO COIIACYIOTCH C
HAIIMMHU JaHHBIMU 110 Twtowmanu (14,07 km?), onHa-
KO MBI Ha 3TOM TEPPUTOPUU BBIACIMIN Ha 25 nemn-
HUKOB OOJIbIlIe. DTO MMO3BOJISIET KOHCTATUPOBATh
CYILLIECTBEHHOE HeCOBIaAeHUe HAllMUX JaHHBIX C
pesyiabTaTamu KaTtajgoruszauuu B pamkax RGI. Oue-
BUIHO, YTO OTJMYMWS BbI3BAHBI pa3HBIMU METOHM-
KaMM pabOThl U Pa3HbIM MCXOAHBIM MaTepUaloOM.
ABTOpBI KaTamora B pamkax RGI ncrnonb3zoBanu
MOJyaBTOMaTUIYECKUI MOAXOI K Aelndpupona-
HUIO, IIPU KOTOPOM NEPBUYHBIM MCTOYHUKOM MH-
dopmanu oM cHUMKM Landsat-5, -7 u -8 (pa3s-
peuieHue 30 M), B HEKOTOPBIX clIydasx (Hampumep,
Y4aCTKM CE30HHOTO CHEra) moJiydeHHbIe MepBUY-
Hble KOHTYPbI MOJABEPTAINCh PYYHOU KOPPEKTU-
POBKE, MHOT/IA UCMHOJIb30BaIMCh JOCTYITHbIE Ha OT-
NeJIbHbIE YYaCTKM CHUMKM BBICOKOTO pa3pelIeHMs
(HO 3TO HE OTHOCHUTCSI K paliOHY HAIIIEro MCCIIe-
noBaHus). O4eBUAHO, YTO MPU TaKOM OOJbIIOM
OXBaTe TePPUTOPUU U UCHOJb30BAHUU CHUMKOB
HM3KOro pa3pelleHus AelndpupoBaHue MaJbiX
JIEMTHUKOB HEM30EXXHO CBSI3aHO C OLIMOKAMM U He-
TOYHOCTSIMM, KaK-TO: BbIAEJIECHNE KPYIHBIX CHEX-
HUKOB B KayeCTBE JIEAHUKOB; HETOYHOCTHU B OIIpe-
IeJICHUU Kpas JeIHUKa IIPpU eTo OpOHMPOBAHUU
MOPEHHBIM MaTepuajioM, HAJIMYUU CHEXKHOTO I10-
KpoBa U CUJbHOI 3aTeHEHHOCTU. Mcroab3oBa-
HUE CHUMKOB BbICOKOTO pa3pelleHusI U pydyHoe
nelmu@prupoBaHue B OOJIBIIMHCTBE CIydyaeB IMO3BO-
JISIIOT PELIUTh 3TU TIPOOJIEMBI, XOTS U MIPEACTaBIISIET
Cc000¥i JOBOJIBHO TPYAOEMKUIA MPOLIECC.

B xauecTBe mpumepa mpuBeaEM (pparMeHT KOc-
mugeckoro cHnMKka QuickBird-2 ot 18.07.2012 .,

-53-



J1eOHUKU U /1eOHUKOBbIE NOKPOBbI

Puc. 6. CorocraBjieHue pe3yabTaToB JelIM@pUPOBaHUS KOCMUYECKMX CHUMKOB cornacHo RGI-6 (/) u o Hammm
naHHBIM (2) Ha poHe pparMeHTa KocMudeckoro cHumka QuickBird-2 ot 18.07.2012 1.

Fig. 6. Comparison of the results of the interpretation of satellite images according to RGI-6 (/) and according to our
data (2) against the background of a fragment of the QuickBird-2 satellite image from 18.07.2012

IIPOCTPAHCTBEHHOE pa3pellieHrue KOTOPOTO CO-
crasisieT 2,4 M (puc. 6). Ha cHUMOK HaJIOXeHBI
KOHTYPBI JeAHUKOB coriiacHo RGI-6 (kpacHBIM)
U HalleMy AemnudpupoBaHuio (CMHUM). XOPOIIO
BUIHO, 4yTo B RGI-6 Ha 7aHHOM y4yacTKe conep-
KaTcsl CYLICCTBEHHbIC TTPOOEIbl 1 HETOUHOCTH: HE
BhIIENeH JeaHuK (Ne 122) muowmansio 0,03 km?2;
HeNpaBUJILHO OIpenenéH Kpail JenHuka No 74
(RGI160-10.02278) — B KadecTBe Kpas JIeTHUKA
MPUHSITO MPUICAHUKOBOE 03¢P0; HE IMTOJTHOCTHIO y4-
TEeHBI 3a0pOHUPOBAHHBIC YUYACTKM JICTIHUKOB No 73
(RGI60-10.02276) u Ne 74 (RGI160-10.02278). ITo-
cKOJbKY TorpemrHocT B RGI HOocaT npoTuBomo-
JIOXKHBIN 3HAK, OHU BO MHOTOM KOMIIEHCHUPYIOT
JIPYT Ipyra IMpyu PAaCCMOTPEHUN CYMMAapPHBIX ILIOIIA-
JIei, HO MPU aHaIN3e UHAUBUIYAIbHBIX JIETHUKOB
OYEBUIHO, YTO peaibHbIe OTaM4Ms Halero Karano-
ra u naHHbIX RGI cymecTBeHHO Gobllre.

Ectb ocHOBaHUS MmoJjiaraTh, YTO COCTaBJICHHBIN
Hamu Kartanor negaukos Illamimanbckoro meHTpa

OJICIIEHEHUSI TOYHEE OTPaKaeT COBPEMEHHOE COCTOSI-
HUE OJICACHEHUS 3TOro paiioHa. BeimoaHeHHbIE pac-
YEThI MHTCHCUBHOCTH OJICACHEHUS R MO3BOJISIIOT OXa-
pakTepu30BaTh JAHHBIN LICHTP OJIEACHEHUS C TOYKU
3pPEHUS €T0 PAa3BUTOCTU U IIPOCTPAHCTBEHHOTO Pa3-
meteHus1. CornacHo B.I'. XomakoBy [27], BbIAENSIIOT
YeThIpe TUIIA OJICACHEHMS: a) palloHbI IUCTIEPCHOTO
OJICIICHEHNST; 31eCh JIGAHUKU U CHEXXHUKU HE COCTaB-
JISTIOT €IMHOTO MacCUBa, a IPEICTABIISIIOT COOOM JIUIITh
MOJIOCHI I OYaru COCPENOTOUYCHUSI; OTHOCUTEJIbHAS
¥ a0COJTIOTHAS TIIOIIAAN JETHUKOB MaJibl; 0) paiio-
HBI CPEIHETO MOJIYAUCIIEPCHOTO TOPHOIO OJieIeHE-
HMS — JIGAHUKU B HUX CBSI3aHbI B LICTIOYKY MJIU TPO3-
IIbs1, OTXOMSIINE OT KOMITAKTHBIX MACCUBOB, TUIOIIAIb
MX 3HAUUTEJIbHA; B) PaiiOHBI KPYITHOTO TTOJTYKOMITAKT-
HOT'O TOPHOTO OJIEIEHEHYSI, OHM OTJIMYAIOTCS OT TIpe-
JBIIYIIETO TUIIA TTOYTH MOJHBIM OTCYTCTBUEM Y3KUX
JIeA0BO-(UPHOBBIX TIEPEIICUKOB, MEJIKUX MATCH U
00111ei1 MACCUBHOCTBIO KOHTYpA OJICAICHEHUS; T) paii-
OHBI KOMITAKTHOT'O MJIM TIOKPOBHOTO OJICICHEHMS.
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I'.E. I'maswipun [ 18] Beimenmn 3HaueHne R = 0,8
B KauecTBe py0Oexa MexXAy IBYMS IepBbIMU THUIIA-
MU (a U 0), MOCKOJIBKY TTPU pa3BUTUU OJIENEHEHMS,
BILUIOTh J0 3HaueHus1 0,8, 4Mca0 JeJHUKOB yBeJIM-
YyMBaeTCs, a Jajiee UX CIAUSHUE mpeobiagaeT Hal
MPOIIeCCOM TOSIBJIEHUSI HOBBIX JIeAHUKOB. Hampu-
Mep, A mMaccuBa TaBaH-borno-Omna 3HaueHus R
JOCTUTaloT BeauduHbl 1,1 [26]. Takum obpaszom,
IlanmanbCKuili HEHTP OJeACHEHUSs, TAe UHTEH-
CUBHOCTb oJieieHeHUsT He TipeBbiiaeT 0,12, MOXXHO
CYUTATh PaiOHOM AUCIIEPCHOTrO OJIeAeHEHUS, MPU-
y€éM JaJIEKUM OT Tepexoaa K IpyroMmy TUmy.

BriBoabl

1. ITo coctosguuio Ha 2015 r. B [lanmansckomM
LIEHTpEe OJIelcHeHUs yCcTaHOBJeHO 123 ynenHuka
cyMMapHoii tuomansio 14,07 xm2. Biepsble B Bep-
XOBBSIX p. UymbIllIMaH 0OHApPYKEeHBI MaJTble JIGTHU-
Ku. B cTpykType onleneHeHNsT HOMUHUPYIOT MajTbie
JeTHUKU — Tutomans 70% JenHUKOB He TIpeBbIla-
et 0,1 kM2,

2. Ilo cpaBHeHUIO ¢ JaHHbIMU KaTtanora jen-
HukoB CCCP [2] ¢ 1955—1965 rr. iomanb jem-
HUKOB COKpaTUJIach K HACTOSIILIEMY BpeMeHU OoJiee
yeM B 2 pasa, YTO B MPEBBIIIAET COKpallleHUe JIed -
HUKOB B COCETHUX IIEHTpaxX ojeaeHeHus. Bricokme

JIutepaTypa

1. Tponoe M.B. Ouepku oneneHeHust Antas. M.: I'eo-
rpagrus, 1949. 373 c.

2. Karanor nennukoB CCCP. T. 16. Aurapo-Enuceii-
ckuit paitoH. Beim. 1. Enuceit. Y. 4. bacceiin p. Kem-
yuka. JI.: Tuapomereonsaar, 1973. 63 c.

3. Ckopuakose B.A. Ctoxk Ha Tepputopuu 6acceiiHa Bepx-
Hero Enucest // 3B. AH CCCP. Cep. reorp. 1957.
Ne 6. C. 15-23.

4. Ckopuskoe B.A. PactipeneneHnne cpemiHUX MHOTOJIET-
HUX MoIyJieli cToKa B OacceitHe BepxHero Enuces //
Merteoponorus u ruapoiorus. 1957. Ne 8. C. 43—44.

5. Cesacmusnos B.B., lllanmuvikosa JI. H. XapakTepucTu-
Ka TI0JISI TOIOBBIX CYyMM OocangkoB B ['opHOM AsnTae mo
IISSITMOKIIMMATHYeCKIUM TToKa3aTelisiM // BectH. ToMm-
ckoro roc. yH-Ta. 2001. T. 274. C. 63—68.

6. Canoxcrukos B.B. MOHIOAbCKUIT AlTali B UCTOKAX
Hpreima u Kobnmo. IMyremectBust 1906—1911 rr.
Tomck, 1911. 416 c.

7. Monuenxo E.JI. Onenenenne lllanmanbckoro xpedra u
ero IMHaMuKa B UCTOpUYECKOe BpeMsl (10 pe3yJibTa-

TeMIIBl COKpAIllEHUSI CBSI3aHbI ¢ MpeobiagaHueM
MaJIbIX JIETHUKOB.

3. B 3KCMO3ULIMOHHOM OTHOIIIEHUHU 3[eCh J0-
MUHHPYIOT JISTHUKN CEeBEPHBIX U CEBEPO-BOCTOU-
HBIX CKJIOHOB, CaMbl€ KPYITHbIC JICIHUKU HAXOISITCS
Ha CeBEepO-BOCTOYHBIX CKJIOHAX. [IpnypoyeHHOCTh
OCHOBHBIX IIJIOIIANEH JIGTHUKOB K ITOIBETPEHHBIM
CKJIOHAM YKa3bIBaeT Ha 3HAUYUTEIbHYIO POJIb B UX
MMUTAaHUHU METEJIEBOIO IIepeHOCa CHera.

4. B Mopdoa0rnueckomM OTHOILIEHUN JOMUHUPYIOT
KapoBbIC JIGTHUKHU, a JOJIMHHBIE JICAHUKN OTCYTCTBY-
1oT. B HacTostee Bpemst B LLlamiansckoM LieHTpe 10-
MMHUPYET AUCIEPCHOE OJIeACHEHUE 1 OOJIBIIIMHCTBO
JICITHUKOB OJIM3KO K TIOJTHOMY UCYE3HOBEHUIO.
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