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Summary

Mass balance b, is the most important indicator of a glacier evolution. However, after the decay of the USSR
direct measurements of b, performed in 1985-1989 in the Inner Tien Shan, including the Sary-Tor Glacier
in Ak-Shiyrak Massif, had been desisted. As a result the available series of the data were limited 1989. Mea-
surements in this area were renewed only in 2015. This paper is devoted to restoring the continuity of the
mass-balance series over the period of the gap in measurements and extending this series down to 1929, i.e.
to the beginning of regular meteorological observations on the reference HMS Tien Shan (3660 m a.m.s.l.).
Accumulation was reconstructed using a linear relationship of b, with the air temperature and precipitation
sum. Reconstruction of ablation was based on its cubic relationship with the temperature (modified Krenke-
Khodakov formula) or on two-parameter linear approximation using the air temperature and wind velocity.
Thereby, the decade of direct instrumental measurements (1984/85-1988/89 and 2014/15-2018/19) resulted
in deriving and analyzing continuous 90-year-long series of annual values of b, and its constituents, analytical
type of referent glacio-meteorological equations being assumed unchanged in time. Reconstruction for the
Sary-Tor Glacier reveals a dominant trend towards the mass loss with rare and short-time episodes of retard-
ing the negative tendencies. The comparison made with the long series of mass balance of other glaciers in
Asia indicates a certain degree of synchronicity, which is slightly disturbed in recent years: the degradation of
Sary Tor Glacier tends to progress more intensively. Conclusions about its evolution are particularly relevant
in connection with the assumption about the impact of the Kyrgyz-Canadian gold mining company «Kumtor
Gold Company» on local ecosystems against the background of its interest in expanding the mining zone to
the bowels of the Earth under the tongue of this glaciological object.

Citation: Popovnin V.V,, Gubanov A.S., Satylkanov R.A., Ermenbayev B.O. Mass balance of the Sary-Tor Glacier reproduced from meteorological data.
Led i Sneg. Ice and Snow. 2021. 61 (1): 58-74. [In Russian]. doi: 10.31857/52076673421010071.

[locmynuaa 30 dexaobps 2019 e. / [locae dopabomku 13 okmsabps 2020 e. / Ipunama k neuamu 22 dexabps 2020 e.
KinroueBsie cniosa: edHuk, Ak-Lluiipak, 6ananc maccel, pekoHCmpyKyus, MOHUMOpPUHe, A6NAYUS, AKKYMynAyus, memnepamypa 6030yxd,
CYyMMa 0caokos.

Mo pnuHHbIM pAgam meTeopaHHbix TMC TaHb-LLaHb BOCCTaHOBNEHbI FOAOBbIE 3HAUYEHUA AKKYMYNALWY,
abnauum n 6anaHca maccbl JonMHHOro NefHrka Capbl-Top B MaccuBe Ak-LUuninpak. B ocHoBe novicka 3aBu-
CUMOCTEN — NpAMble rnAymonornyeckne nameperma B 1980-e n 2010-e rofabl. PeKoHCTpyKUMA no3sonamna
3anofHUTL Npoben mexay 3TMU nepuogamu 1 npognutb pag fo 1930 r. Pesynbrathl CpaBHMBAOTCA C
6onee paHHNUMM PEKOHCTPYKLMAMMY, @ TaKXKe C ASIMHHbIMY 6aNaHCOBbIMM PAAAMY ONMOPHbIX IefHUKOB A3nK.

BgBenenue He 3a00TUTHCS O TOM, UTOOBI pallMOHAJIBHO pacIio-

PSKaThCSl TeM 00TaTCTBOM, KOTOpast 1ajia UM IIPUpPO-

IIpecHast Boga — BaxkHbBIN pecypc /ISl YeJloBe-  J1a. DBOJIOLMIO JIGAHUKOBBIX CUCTEM XapaKTepU3yeT
yecTBa, HO Oosbliast €€ yacTh (95%) HaxoouTCs B BaKHEWIIMI MISIMOJOIMYECKUIA ITapaMeTp — Oa-
TBEPIOM COCTOSIHMM B JiefHUKax. CTpaHbl, UMEIO- JIaHC Macchl b,. B coBeTcKoe BpeMsi MOHUTOPUHT 6a-
IIKe OJIEAeHEHWE Ha CBOEM TEPPUTOPUM, HE MOTYT JIaHCA MAacChl IIPOBOAMIICS Ha MHOTUX JICIHUKAX
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Cpenneit Asun, Ho mocie pacmaga CCCP B Kup-
TU3UU OH OBUI IIpeKpalléH IToBceMecTHO. OgHaKo
B IOCJIeAHEe BpeMsl BHUMaHUE K JIeTHUKAM 31eCh
CYILIECTBEHHO BO3POCJIO M3-3a BOBJICUCHUS UX B
caMbIe pa3HbIe COIIMATIbHO-3KOHOMUYECKHE ChEepHI.
B cTpane mpoxonsT ropstare nedaThl II0 IOBOLY IIPO-
ekTa 3akoHa «O nemankax Keipreizckoit Pecryomm-
KW», HalleJICHHOTO Ha CO3JaHue 3aKOHOAATeIbHOM
OCHOBBI IIJISI 3aIIUTHI OJICICHEHUST OT XO3SIMCTBEH-
HOI IesITeJIbHOCTH M PalliOHAJIBHOIO YIIpaBICHUS
BOOHO-JIedOBEIMU pecypcamu. Ilocne Goiee yem
20-y1eTHero mnepepriBa BO30OHOBICHBI MHCTPYMEH-
TaJbHBIE Macc-0alaHCOBBIE IIporpaMMbl. B utore
Kebipreizckas Pecnybiinka B HacTosliee BpeMs
CTOWT, TIOXKaJIyii, Ha IIEPBOM MECTE B IIOCTCOBETCKOM
MIPOCTPAHCTBE 10 MHTEPECY K ITISIIUOIOTAN: JICTHH-
KOB C PEeryJIsIpHbIMU U3MEPEHUSIMU OalaHCa MacChl
3Iech B HECKOJIBKO pa3 0oJIblie, yeM B Poccum.

OnuH 13 OIIOPHBIX 00BEKTOB, NCTOPUS HCCIIe-
IOBAaHMSI KOTOPOTO ObLIa 3aJI0KeHa eIllé B COBET-
ckoe Bpems, — gemHuk Capsl-Top. Boccosmats
HEIIPePBIBHOCTD €T0 0aJJaHCOBOTO psiAa, JUKBUIU-
poBaB mpobe B HAOMIOAEHUSIX KOCBEHHBIMU pac-
yéTaMH, a TAaKKe IIPOJIOHTUPOBATh 3Ty CEPUIO HA
HECKOJIBKO IeCITUICTHI B IIPOILIOe — 3adayy Ha-
CTOsIIIEe padOoThI.

[IpoGiiema KOCBEHHOTO YIUIMHEHMS B IIPOIILIOE
BPEMEHHOI cepuu b, CTOUT MePe KaxIbIM MIISILIMO-
JIOTUYECKUM OOBEKTOM, MCCIIEIOBAaHMUS HA KOTOPOM
MpeamnojaracTcsl UCIOIb30BaTh IJIST TOJTOCPOYHO-
ro nporHo3upoBaHus. OOBIYHO 3TO CBSI3aHO JUOO
C TIPAKTUYECKMMHU 3aIIPOCAMM XO3SIMICTBEHHOM Je-
SITEJIBHOCTH B OKPECTHOCTSIX JIEAHUKA, JTU0O ¢ Ha-
YUYHBIMHU LIEJIIMU TaM, Te TJIaHUPYeTCsI IIPOBOIVTH
W B JaJbHEUIIEM MOINCPKUBATh JINTEIBHBIM MO-
HUTOPUHT JUIsT 00JIETYCHUS BBISBICHUS IPUYMHHO-
CJIEICTBEHHBIX CBSI3€i M 3aKOHOMEPHOCTEI 3BO-
JIIOLMY MecTHOTO oJsiefeHeHus:. HeobxonumocThb
BBIBEICHUS AJIMHHON W HENPEPbIBHOM cepuu O6a-
JlaHca macchl a1 JeaHuka Capbi-Top odycioBiieHa
IBYMsI 3TUMU MOTMBAaMU, CYyTb KOTOPBIX OYIET IO~
pPOOHO paccMOTpeHa Jajee.

PaHee HeogHOKpaTHO Mpeajarajiuch pa3Hbie
BEpPCUM BOCCTAHOBJICHMS TOJOBBIX 3HAYCHUI Oa-
JJaHC Macchl JeAHUKOB B mpouioM. [lpu mo-
CTaHOBKE MOAO0OHBIX 3ajay BbIOOP METOMOB AJs
PEeTPOCHEKTUBHOTO TPOJIOHTUPOBAHUS CEpUii Oa-
JIJAHCOBBIX HAOJIOAEHUI Yallle BCero CBOAUTCS K
MPUBJIEYECHUIO JIMHHBIX PSIIOB HAOJIOAEHUN Ha
ommxaiiux cereBbix MeTeocTaHLusax (TMC), moka

B U3MEHEHME pexXrMa JeAHNKAa He BMEIINBAIOTCS
¢axTOpBI KaTacTPO(PUISCKOTO ITPeoOPa30BaHMS pe-
npeda. Bompocamu Macc-06amaHCOBBIX pEKOHCTPYK-
Ui UMEHHO 1Jis1 3Toro yyacTtka TsiHb-IIlaHs paHee
3aHMMAaJIMCh MHOTHUE YUYEHBIC, CPeIU KOTOPBIX —
B.H. Muxanenko, C.H. Ymnaypues, C.C. Kyty3oB
U 1Ip., I0O3TOMY CPpaBHEHNME UX BBHIBOIOB C PE3yJIbTa-
TaMH HACTOSIIIIETO MCCIeI0BaHUS OyIeT HeIIpeMeH-
HO CIIeJIaHO B COOTBETCTBYIOIIEM pa3eiie CTaThH.

CMBICI COCTaBJIEHMSI HOBOTO BapHaHTa CepUU
PEKOHCTPYMPOBAaHHBIX 3HAYEHUIT OalaHCa Macchl b,
COCTOMT B €CTECTBEHHOM CTPEMJICHUHU K YTOUYHEHUIO
KOCBEHHBIX OIICHOK 3a CUET MCITOIb30BaHMS UCXO-
HBIX JaHHBIX 0oJiee IIMHHOIO pedepeHTHOIO psiaa
(c y4€TOM MOCNENHUX JIET MPSMBIX HAOIIONCHU) 1
00OHOBJICHUS 0a30BBIX TJISLIMOMETEOPOJIOTUIECKIX
cooTHoleHUI. OTMETHUM, UTO IOSIBJICHUE HOBBIX
Bepcuii 0aTaHCOBBIX PEKOHCTPYKIUN IS OMHOTO
M TOTO Xe 00BbEeKTa II0 Mepe yBEJIUUYeHUs MacCuBa
BXOIHBIX JaHHBIX B IIPOIIECCe MPOIOIKAIOIIETOCS
MOHUTOPHHTA CJIeIyeT BOCIIPUHUMATh KaK ecTe-
CTBEHHOE MPUOJMKeHNe K HayYHOM MCTUHE, I0-
3TOMY TaKylo IPOLEAYPY CIeIyeT He TOJIbKO Om00-
PSATh, HO Y BCSTYECKU PEKOMEHIOBATb.

O0BeKT 1 HCTOPHS HCCJIeT0OBAHMIA

Jlennuk Capsi-Top HaxoaUTCs B 3aMaAHOM CEK-
tope MaccuBa Ak-Illuiipak (puc. 1, a, 6), Bo BHy-
tpeHHeM TsaHb-1lIaHe mexny xpedtamu Tepckei
Ana-Too u Kakmaan-Too. Axk-Iuiipak npen-
cTaBJjsieT cOO0i TpU cyOMepuIMOHATbHBIX Xpeo-
Ta, Bo3Bbiaromuecs Ha 1200—1500 M Hax Bbico-
KOTOPHBIMHU CchIpTamMu U OoJiee yueM Ha 5000 M Hax
yp. Mopsd. MacCHUB CIY:XUT BOJIOpPa3aesoM KpyIi-
Helmumx pek peruoHa — Capwoi-xa3 u Hapeia. I1o
mHenuio JI.T'. boumapesa [1], B 1963 r. ojeneHeHue
Ak-IITuiipaka OTHOCUJIOCH K TOPHO-MTOKPOBHOMY
TUINY, OJHAKO, MO HalleMy MHEHMIO, Oojee Tmpa-
BUJIbHAs popmynupoBka M.b. Hiopreposa [2], Ko-
TOPBIM XapaKTepHU30Bajl ero Kak KOMITAaKTHbIIA Mac-
CMB, C1a00 pacuYIeHEHHbIN B 00J1aCTU MMUTAHUS, TAE
JIETHUKU KOHTAKTUPYIOT MexX1y coboii. OHU cyle-
CTBYIOT B YCJIOBUSIX HU3KUX TeMMepaTyp U HEOOIb-
1IOr0 KOJMYEeCTBa aTMOC(epHbIX 0caakoB. Brliie
4000 M 6osee 92% TOOOBBIX OCAAKOB BhIMAAAeT B
TBEPIOM Buae [3], UTO oTpaxaeTcs Ha mpoleccax
JIbIOOOPA30BaHUs U Ha PeKMMeE COCTABJISIIONINX Oa-
JIaHCa MacChl — aKKyMYJISILUU 1 aOJISILIU .
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Puc. 1. PaiioH uccienoBaHuid.

O6umii Bun maccuba Ak-Iuiipak (I — moc. Kymrop, 2 — I'MC Tsanb-1llanb, 3 — negnuk Capbi-Top, 4 — nenHuk bopay) c ien-
Huka I'puropneBa (a) (dboto b.O. Dpmenbaena 22.09.2019 r.) u u3 kocmoca (Sentinel-2 ot 11.08.2019) (6); 6 — nenHuk Capoi-Top

(poto b. Kakeena 08.08.2019 r.)
Fig. 1. Research area.

Panoramic view of Ak-Shiyrak Massif (/ — Kumtor settlement, 2 — Tien Shan weather station, 3 — Sary-Tor Glacier, 4 — Bordu
Glacier) from Grigoryev Glacier (a) (photo taken by B.O. Ermenbayev, 22.09.2019) and from outer space (Sentinel-2 from
11.08.2019) (6); ¢ — Sary-Tor Glacier (photo taken by B. Zhakeyev, 08.08.2019)

Honuuneiit naegnuk Capwi-Top (cM. puc. 1, 6)
pPAacCIIONIOXKEH B BEPXOBbSIX OMHOMMEHHOM peKU U
MMEET CeBepOo-3allagHylo dKCIo3ulnio. B ero Mop-
(bomornyecKkoM CTPOCHUU BBIIEISIIOTCS HECKOJIb-
KO HE3HAUYMUTEJIbHBIX 30H C TPEIIMHAMU U BUCS -
yye IPUTOKHU, a 00JIaCTh MUTAHUS TIPEICTABISACT
coboii ogHoKaMepHbIi nupK. Ha 2018 r., mo gaH-
HBIM ¢ KocMocHuUMKa Sentinel-2 u LIMP High
Mountain Asia, JJMHa JeIHUKA COCTaBIsIa TIPU-
MEpHO 4 KM, IUIOIIAAb B OPTOrOHAJILHOM MPOEK-

mun — 2,6410,01 km? (BKII0Yass BUCSTYMI MIPUTOK),
a HIDKHSISE TOYKA sI3bIKa HaXOIMJIach Ha BHICOTHOM
otMmeTke 3950110 m.

B 1980-x romax B xone cepuu axcnenuuuii MH-
ctutyta reorpadpuu AH CCCP non pykoBoacTBOM
M.B. /TroprepoBa ObLJT TTOJTy4eH KOPOTKUM MATUIIET-
HU# psan 6amaHca macchl, Teruia u Bonbl Capbi-To-
pa 3a 1984/85—1988/89 6anancoBbie roasl [2]. On-
Hako mo3xe, ¢ 1990-x ronos, JeAHUK OKa3aJics Ha
KOHIIECCUOHHOM TePPUTOPUM KBIPIbI3CKO-KaHa/I -
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CKoOI1 30J10TOH00BIBatoIeit Komnanuu Kumtor Gold
Company, M03TOMY BO300OHOBJICHHE MOHUTOPUH-
ra IIpOM30IIJIO TOJLKO Yepe3 25 JIeT COTpyaHMKa-
My MHCTUTYTA BOTHBIX ITPOOJIEM U TUAPOSHEPIeTH -
ku HAH Keipreizckoit Pecriy0aukuy mpu yyacTuu 1
HayIHOM KOOPIMHAIIMK CO CTOPOHBI MOCKOBCKOTO
rocyiapcTBeHHoOro ynusepcutera umeHu M.B. Jlo-
MoHocoBa. C Tex mop ObLIO MPOBEIEHO IISITh IOJIHO-
LICHHBIX TIOJIEBBIX CE30HOB, ITO3BOJUBIINX MHCTPY-
MEHTaJIbHO OIIPENeIUTh 3HAaUeHMSI OajlaHCa MacChl 1
ero KomrnoHeHTtoB 3a 2014/15—2018/19 rr.

IIpencraBneHne JaHHBIX OTBEYAIO CTpaTUTpa-
(udeckoit oTYETHOU cucTeMe. SUMHUI OaltaHC
€KETOTHO M3MEePSIICS I10 UTOraM IUIOIIAIHBIX CHe-
TOCBhEMOK (Mali—1IOHB) 110 BCEll OBEPXHOCTH JICI-
Huka 1o usoruncel 4400 M Ha 60—105 nmyHKTax;
MpoIAeHO TakKe 4—5 myp¢oB IJIST NeHCUMETPUM.
PacxomHbIiI KOMIIOHEHT OIIpemessicsa IO CeTH
a0JISIMMOHHBIX peeK (7—12 mTyK), 00CTyKMBaeMBbIX
IUISI CHSITHSI OTCUETOB M iepeOypuBaHus 3—4 pasa 3a
Ce30H, KOTOPHI 3aKaHUYMBAJICS B CEHTSIOpE ITOCie
MpeKpalleHUs TasHUS U Hadajla HaKOIUICHUS TIop-
LI CHeTa HOBOM 3UMBbI. Bce aTm maHHBIE OTpaxe-
HBI B IJ100aibHOM 0a3e faHHbIX BceMupHOii C1y>KObl
MoHmuTopuHTa JemHNKoB WGMS [4]. TeM He MeHee,
NI pellieHrsI MHOTMX Hay4YHBIX 3am1a4 (oIlpemeie-
HHUE TOJITOCPOYHBIX TPEHIOB, OTACIBbHBIX 3BOJIIO-
LIMOHHBIX 3TAroB, CKPHITHIX TAPMOHHUK U TIP.) IBYX
HE CBSI3aHHBIX MEXIy COOOIT CEpHii BEIIIeCTBEHHOTO
bamanca 1985—1989 1 2015—2019 rr. sBHO HemocTa-
ToyHO. Heob6xonmmo ObLJIO BOCCTAHOBUTDL HEMpe-
PBIBHOCTD PsIa €TI0 TONOBBIX 3HAUCHMIA.

Metoauka

[Ipu cocTaBlieHUU PEeKOHCTPYKUUK OallaHca
Maccsl b, 1eaHuka Capbl-Top ocHOBbIBaIMCH Ha aK-
TYaJUCTUYECKOM TIOJIXO/IE, T.€. BOCCTAHOBJICHUHU I'O-
JOBBIX 3HAYEHU KOMIIOHEHTOB b, 10 BbISIBJIEHHBIM
Ha COBPEMEHHOM 3Talle UX CBI3SIM C BaXKHEUIIIMMU
MeTeoaeTepMUHaHTaMu Ha omvxkarimeit TMC npu
BBIHYKICHHOM T€OPETUUECKOM AOMYIIEHUU O HEU3-
MEHHOCTH 3THX CBSI3eil BO BpeMeHU. DTO NOIMyIIe-
HHUE — caMoe ¢J1aboe MEeCTO MPUHATOM KOHIIEIIIIVH,
MMOCKOJIbKY YCTOMYMBOCTH 0a30BbIX KOPPEIALMIA
BPSIL JIU COXPAHSIETCS MPU U3MEHEHUM FeOMETPUU
neqHuka. Kputnueckue cTpebl OTHOCUTENbHO aK-
TYaJIMCTUYECKUX TTOCTPOEHUI YK€ ObUIM BBIMYIIE-
HEHI [5, 6], TOSTOMY IOBEPUTEIBHBIN BpeMeHHON

MHTEPBaJl peKOHCTPYKLIMU €CTECTBEHHBIM 00pa3oM
ObLJI OrpaHUYEH HEKOTOPhIM HEOIlpeaeaEHHbIM, HO
HE 0YEeHb ITPOAOJIKUTEIbHBIM ITIEPUOIOM, B TCUCHHUE
KOTOPOro KoJjiebaHUsI pa3MepoB JIEMHUKA HE MpHU-
BOJSAT K CKOJIbKO-HUOYIb 3HAYUMBIM U3MEHEHUSIM
JIOKaJIbHOTO TOPHO-JIEAHUKOBOIO KjinMara. Bmecre
C TeM aKTYaJMCTUYECKUM MOAXOH UMEET IIPeuMy-
IIECTBO Mepel aJbTePHATUBHBIM — MPSIMbIM aHa-
JINTUYECKUM ITOIXOIOM — 3a CYET HEe3aBUCUMOCTHU
OT HEIPOCTOI JIOTUCTUKMU KEPHOBOTO OypeHUS U
TPAKTOBKU €r0 UTOTOB. DTUM OOBSICHSIETCS O0MITHE
KaK JIOKaIbHBIX [HammpuMep, 7—14], Tak 1 06001112~
foux [15—17] padot, 6a3upyoommxcs Ha ero Uaeo-
noruun. [TpocToTra pacy€THoil cxeMbl obecreunBaeT
MPUEMJIEMYIO allIIPOKCUMAIINIO KITIOUEBBIX XapaKTe-
PUCTUK COCTOSTHUS JIETHUKA Oe3 IMPUBJICYSHUS TOU-
HBIX, HO CJIOKHBIX MaTeMaTUYECKUX aJTOPUTMOB,
Hamomo0ue TeX, KOTOpble HeJaBHO ObLIM IIpUMe-
HEHBI [JIsI TPOrHO3MPOBAHMS SBOJIIOLIMY JIETHUKA
Capoi-Top [18]. Y93BUMOCTB 3Ke TJIaBHOTO JTOMYIIIE-
HUSI O IPAaBOMEPHOCTH PaCIIpPOCTPaHEHMsI OIIOPHBIX
COOTHOIIICHUI B MPOIILJIOE OTYACTU CHUXKACTCS B
JaHHOM KOHKPETHOM CJIydyae h3-3a 3aMEHbI 9KCTpa-
MOJISILIMY Ha MHTEPIOJISILINIO, TIOCKOJIBKY 3TH COOT-
HOILIEHUSI BBIBOJSIT IO OO11IEi BEIOOPKE, COCTOSIIIEH
M3 UCXOIHBIX TaHHBIX, IOJIYYeHHBIX 3a 00a 3Tana: u
1985—1989, m 2015—2019 1T.

st peKOHCTPYKLMU OajlaHCa MacChl JeIHU-
ka Capwi-Top ncrons3oBanbl nanHbeie [ MC TaHb-
Ilanb, yupexxnéntoii B 1929 r. u ynan€HHOI OT HETO
Ha 6 kM. OnHaKoO psi HAOMIOACHUI HEOMHOPOICH: B
1996 r. TMC 6bl1a epeHeceHa Ha 1 KM K 1ory, OJ1Ke
K JeAHUKY, a HAOI0IeHUs ObUIM aBTOMATU3UPOBa-
HbI. C TTOMOIIBIO KOPPEISILMOHHBIX YPaBHEHU C
I'MC Capsi-Taur (H = 3159 m) psiabl MeTeOHAO0I0-
JIEHWI 10 1 TIOCJIe TIepeHOoCca ObLIM TOMOTE€HE3MpPOoBa-
Hbl. Takas nmpoleaypa odecrieyrBaeT BO3MOXHOCTb
BOCCO31aTh, a 3aT€M MCIIOJIb30BaTh EAUHYIO CEPUIO
HaOJIIOIEHNI, YTO TTO3BOJIIET HE TOJIBKO 3aIllOJIHUTh
npo6en (1989/90—2013/14 rr.) B IpsIMBIX HaOIIOIE-
HUSIX, HO 1 KOCBEHHO IIPOUTUTH Ppsizi OajaHca MacChl
nennuka Capoi-Top B niporioe 1o 1930 r.

Bb100p onTrMaabHbBIX METEOPOJIOTMYECKUX AETep-
MMHAHTOB, MO3BOJISIIOIIMX YCTAHOBUTHh HAWBBICIIIYIO
KOPPEJSIIINIO ¢ MHASKCaMM 0ajlaHCa MacChl JIGAHUKaA,
BKJTIOUAET B ceOs 1Toadop Hanbosee MOIXOIIIINX Me-
TE03JIEMEHTOB 1 ONTUMAJIbHOTO KaJIeHIapHOIO OT-
pe3Ka [UIsl OCpeaTHEeHUST TTOI00paHHBIX TIPEIUKTOPOB.
W3-3a GuHapHOro xapakrepa b, B IpUposie HeT HU O/1-
HOTO 3JIEMEHTa, KOTOPbIIi MOT Obl KOPPEJIUpPOBaTh C
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HUM Hanpsimyto. KocBeHHas olieHKa 6ajlaHca OObIYHO
OCHOBBIBAETCSI Ha pa3IeTbHOM BEIYMCIICHUH €TO KOM-
MIOHEHTOB: a) akKymyaayuu (3UMHero 6anaHca b,) —
110 CyMME OCaJIKOB X, IO CpeIHE3MMHUM 3HAYCHU-
SIM TeMIIepaTypbl BO3AyXa U aTMOC(HEPHOro JaBJICHMS
WJIM TI0 UX MPOU3BOJHBIM U KOMOUHALIMSIM; 0) abas-
yuu (1IeTHero OajlaHca by) — 10 CpeHeIeTHEN TeMIte-
paType Bo3ayxa ¢ (WJIM CyMMe TTOJIOXXUTEbHBIX TEM-
neparyp, Koraa ecTb Takasi MH(OpMaLus ¢ CYyTOUHBIM
paspelIeHreM) U KOPOTKOBOJIHOBOW paguaiuu B, .
CraTucTUYeCKMEe SKCIIEPUMEHTHI ¢ apXuBaMu
I'MC Taunb-1llanb mokazaau, 4YTO camasi BbICOKas
KOppeJsus U3MEPEeHHBIX BEIUYUH aKKYMYJISIIUU
C UX JaHHBIMM OCTUTraeTCs B cllyyae He OJHO-, a
JIBYXIapaMeTpUUECKOM anmnpoKCUMalu, a UMEH-
HO: eCJid, TOMUMO TPaJULIMOHHOTO UCITOJIb30BaHUS
CYMMBI 3UMHMX (CEHTSIOpb—UIOHb) OCATKOB X, BTO-
PBIM apryMEHTOM BBIBOAMMOTO COOTHOIIEHUS CIIy-
KUT TeMIlepaTypa Bo3ayxa f 3a CeHTSIOpb—Maii. Bbi-
BeIeHHOE Ha 0a3e TaKuX ITOJIOXEHUI ypaBHEHIE

Ak = —1685 + 1,69X W X — 11415y, (M

B KOTOPOM aKKyMYJISIIUSI Ax 1 X BbIpaXkKeHBI B MM
B.3., at — B "C, xapakTepu3yeTcsl CTaHAAPTHBIM OT-
KJIOHeHreM 89 MM U KO3 PULIMEHTOM KOppeasiLiuu
R=0,77 (R* = 0,59); ero IMHEHHOCTb IPOBEPEHA U
noaTBepxAeHa KputepreM Puiiepa.

KocBeHHbIl pacyéT abassiu A6 0ObIYHO Xapak-
Tepu3yeTcs Jydllieil Koppesuueil Mo CpaBHEHUIO ¢
MPUXOIHON COCTaBJIsIIONIEl O6aaHca, TaK KaK OCHOBY
9TOM CBSI3U COCTaBJISIIOT CTPOTHE 3aKOHbBI TeTUI0(hU-
3uku. K coxanenuro, mis negnuka Capei-Top mouck
ONTUMAJIBHOM ABYXITApaMETPUUECCKOM 3aBUCUMOCTH
A6 = f{t, B,) HeBO3MOXeH, 1OcKosbKy Ha 'MC TsHb-
IIanb perynsgpHble HAOMIOIEHMS 32 OaJJAHCOM KOPOT-
KOBOJTHOBOI pamyalivii OTCYyTCTBYIOT. [laumatBHyIO
CBS13b AO C eTMHCTBEHHOI MepeMeHHON — TeMIiepa-
Typoli Bo3ayxa f yoa€Tcss HauTu, MoaUu@UUUpyst 00-
men3BecTHYIO popmyny Kpenke—XomakoBa [19] B
IUTaHe TT0I00pa JIOKAJIBHBIX 3HAUeHMI KO3 PuiIneH-
Ta ¥ CBOOOIHOTO WieHa IIPY HEM3MEHHOCTH aHAIUTH-
4yecKoro Buaa (yHKIMU (KyOMYeCKOoro):

A6=5,3(0,5tyy + 6,3 R=0,92; R =0,85.  (2)

3aech TeMIiepaTypa ocpelHeHa 3a Mali—aBrycCT
U MIpUBEIEHA OT aOCOIIOTHOM BBICOTHI 3660 M, Ha
koTopoii pacnojioxkeHa 'MC Tanb-1Ilanb (060-
3HAYUM 3TOT MapameTp fyyy), K CPEAHEB3BELLEH-
Holi BeicoTe nenHuka Capwi-Top (7), cHATOM C
runcorpad@uueckoim KpUBO MO COCTOSHUIO Ha

2016 r. u coBnagaro1eii ¢ uzorurcoit 4340 m. Jdan-
HOe NpuBeAcHNEe 0a3MpOBaoCh: a) Ha BEPTUKAJIb-
HOM TeMIIepaTypHOM TpanueHTe i BAyTpeHHero
Tanap-llansa dt/dh = —0,005 °C/m [3]; ©0) Ha Bep-
TUKaIbHOM Tiepenane AH = 680 M; B) Ha TemIepa-
TypHOM ckauke Af, = —1,7 °C [2] Ha rpaHuLe nén/
TPYHT, OTKYZa CJIELYeT:

t= try — AH(dt/dh) — At, = try — 4,9. )

HecMoTpst Ha BeicoKMe 3HAUYEHUS KOI(PPUIIM-
EHTOB Koppeasauuu R u nerepmuHanuu R? coot-
HomeHus (2) nist A6(f), TOUHOCTh KOCBEHHO pe-
KOHCTPYKLMU a0JSILUU e1lé 00Jibllie BO3pacTaeT B
clIydyae IBYXIapaMEeTPUICCKON JMHEMHOUN perpec-
CHHU, B KOTOPOI BTOPBIM apr'yMEHTOM HECKOJIbKO
HEOXHMIaHHO BHICTYIAeT CKOPOCTh BeTpa V, Mm/c.
Ddusnueckast CyTh BIUSHUS ITOCIETHETO COCTOUT B
TOM, YTO HEpPeIKO BO3ZHMKAIOIINE 3IeCh B JCTHUN
CE30H XOJIOAHBIC KaTabaTUUeCKKe BEeTPHI C BHYTPEH-
Hux obaacreit MmaccuBa Ak-IIuiipak nepeMenrBa-
10T BO3[yX HaJ MOBEPXHOCTbIO JEAHUKA, TOPMO3S
abJISILUIO, TTO3TOMY 3aBUCUMOCTb MHTEHCUBHOCTU
TastHUSI OT 3TOU MEpPeMEHHOI oOpaTHasl: YyeM CUJIb-
Hee BeTep, TeM MeHblie adasuus. [Togdop onTu-
MaJIbHBIX TIEPUOJIOB OCpeIHEHUS (JIeTHUE Mecs-
LBl YKa3aHbI B ITOACTPOYHOM MHAEKCE) MPUBOIUT K
UTOTOBOMY SMIUPUYECKOMY YPaBHEHUIO

A6 = 1487 + 231,661, — 70,3M1x0 (4)

I TT0KAa3aTe/IM TEeCHOTHI CBSI3U YBEIMYMUBAIOTCS 10
R=0,95u R?>= 0,90 npy cTaHIAPTHOM OTKJIOHEHUN
130 mm. IToaTOMYy B PEKOHCTPYKIIUM TIPEATIOUTEHIE
ObLTO OTHAaHO ypaBHeHUIO (4). OT™METHM, UTO B 1994—
2004 rr. ckopocTh BeTpa HabmogeHusIMu Ha TMC
Taub-I1TaHb He pUKCUpPOBATIACh, TTOATOMY ISl pacyé-
Ta abJISALIMK 3TOU IeKa bl UCITOJIB30BATIOCh COOTHOIIIE-
Hue (2). bananc maccel b, BoccTaHaBIMBAICA KaK aJl-
redpaudeckast cymma popmyi (1) u (4) B ob1em ciy-
yae 6o dhopmya (1) u (2) wist 1994—2004 rr.

PesyabTaThi

IlonyuyeHHast B UTOre HEelpepbiBHAS 35-JIeT-
Has1 (1984/85—2018/19) cepust 6anaHca macchl b,
(puc. 2, a) mokasajla 3HaYMUTeJIbHOE Mpeobaga-
HUE OTPUIIATE]bHBIX 3HAYEHUN TIpU CpeaHEel Be-
quurHe —530+130 MM B.3. OHU OBLIM TMOJOXU-
TeJbHBIMM TOJbKO ABaXnbl: B 1986/87 (+220 mm)
u 1992/93 rr. (+90 MM), mpuYEM IOCIenHES ObLIO
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MOJIOXKUTEIbHBIM YMCTO CUMBOJIMUECKM. Takue He-
OaronpusITHbIE OCOOEHHOCTHU OajlaHCa OTpaXkaloT
IOJTOCPOYHbIE TEHASCHIIMU K POCTY 000MX OCHOB-
HBIX KJIMMaTUYECKNX IeTCPMUHAHTOB — OCAagKOB 1
TeMIIepaTyphl BO3IyXa KaK B TOTOBOM, TaK M B Ce-
30HHOM HMCYHCIICHUHU. MexXay OByMs IISITUICTKaMU
MPSIMBIX M3MEPEHUI CyMMa TOIOBBIX OCAIKOB BO3-
pocina Ha 30%, a 3MMHUX (CEHTAOpb—MIOHL) — Ha
26%, v Ha 70 MM, T.e. ¢ TIO3ULIUI IPUX0OJa Be-
IIEeCTBa JeAHMKAM CTaJOo JIydlle. DTOMY Xe CIIO-
coOCTBOBAJIO, UCXOMISI U3 aHAIUTUIECKOTO BHIA
dopmynsr (1), ¥ TTOTETJIEHNE 3UM: CPEIHSIST TEMTIe-
paTypa 3a CeHTI0pb—Mail yBeauuniaach Ha 2,2 °C
(c —16,1 no —13,9 °C) — npuMepHO TaK Xe, KaK 1
cpennerogonad (¢ —12,4 no —10,3 °C). OmHako B
HUTOTE BECh IMOJIOXKUTEIbHBIN 3G (MEKT IIPEBOCXOIIIIO
(cM. puc. 2, a) IOBHIIIIEHNE TeMIIepaTyphl 3a MePH-
oI abJsIIIUK: 3a Mali—aBIyCT OHO COCTAaBMIIO ITyCTh
MEHBIIYIO BeJIMYMHY IO aOCOJIOTHBIM BeJIMUMHAM (C
—2,6 1o —1,0 °C), Ho /14 JiegHUKa Oojiee 3HAYUMYIO
B OIOIKETHOM cMbIcIe. MHBIMU clTOBaMM: TPEHIbI
OIIPEACIISTIOIINX METE03JIEMEHTOB OKA3bIBaIOT IIPO-
TUBOITOJIOXHBIN 0aJIaHCOBBIN 3()(EKT Ha COCTOSTHUE
JenHuKa. ['ocrnoncTBo oTpuLaTeIbHBIX 3HAYEHUI b,
P MPOTPECCUPYIOLIEM YBEIMYSHUN CO BpeMEHEM
MX MOJIYJIEH ITOKA3bIBaeT SIBHO OOJIBIIYIO BaXKHOCTh
TepMUYeCKOro (pakTopa ISl TeKYIICH 3BOTIOLINU
nenHuka Capbi-Top: gaxke HEKOTOpOe BO3pacTaHUE
yBJIaXXHEHHOCTU B MaccuBe AK-IIIuiipak He B co-
CTOSTHUM KOMIIEHCHPOBAaTh HeraTUBHBIE IS OaaH-
ca oJielecHeHMs CIeICTBUS TTOTETICHUSI.

Hennoxoe coorBeTcTBUE (CM. pUC. 2, 6) MEXIY
M3MEPEHHBIMU M PaCYETHBIMU BeJIMUMHAMU OajlaH-
ca Macchl (¢ KO3PULMEHTOM MX B3aUMHOI KOp-
pensiuuu R = 0,83 u nerepmunauuu R? = 0,69) u
BBINIOJIHEHHAs PEKOHCTPYKLIMS MO3BOJUIN 00b-
SIVMHUTH B €IWHBINA 35-JIETHUI pSI ABAa BPEMEH-
HBIX OTpe3Ka (paKTUUEeCKUX HaOJIOOEeHMIA, pa3ae-
JIEHHBIE MPOMYCKOM B 25 jieT. 3HaueHUs OajaHca
Macchl 3a 3TOT MEPUOJ, KoJiebalIuCh B AUATIa30HE OT
—1480 go +220 MM B.3. B IIepBYIO OUepeab 3a CUET
AKKyMYJISILIUM, KO3(hOULIMEHT Bapuallii KOTOPOii
(C, = 0,33) npeBblLLa 3TOT XKe IMapaMeTp 11 adJis-
umu (C, = 0,25). Takoe coOTHOLIEHNE HEOOBIYHO,
MOCKOJIbKY JUIsi MHOTMX APYTUX JIEAHUKOB TSAHb-
ang (nanpumep, Tyrokcey [20], T'onyouna [21],
AOpaMoBa [22]) cBoiicTBeHHa oOpaTHasl KapTHUHA,
kotopyto M.B. /Troprepos [23] cuuTan xapakTepHoit
MpexXae BCero ISl JeAHUKOB KOHTUHEHTaJIbHOTO
knuMmara, a A.H. Kpenke [24] — BooO1iie 111 60J1b-

IIIMHCTBA HAOJI0AAEMbIX JIETHUKOB B MUpe. B maH-
HOM CJiyJae IIpOSIBUJIACh CT€TIeHb BBIPAasKeHHOCTH
BKCTPEMYMOB aKKyMYJISIIMK, 00eCIIeYnBIIasl He-
CKOJIBKO HETUITMYHBIN MepeBec KoaUIeHTa Ba-
pUALY TIPUXOTHOTO KOMITOHEHTA.

IIpuBenénnasa 31ech cxeMa pacdéTa 1mo opmy-
maM (1)—(4) co Bcemn e€ morrycKaMu ObliIa 3aM-
CTBOBaHa U JJISI BOCCTAaHOBJIEHUs O0ajaHCa MacChl
negnuka Capbi-Top ¢ MomeHnTa ocHoBaHust TMC
Tanp-1llanp B 1929 r. PekoHcTpyKuus (Tabauia,
puc. 3) moKa3bIBaeT YCTOMYMBYIO MOTEPIO MACCHI 3a
Bech 90-1eTHUI TTeproOI: BOCCTAHOBIECHO TOJBHKO
JIeCATh CTydaeB ITOJIOKUTeNIbHOTro Oamanca. B 1930—
50-x rogax GayaHC Macchl b, Koynedascs y HyJIeBbIX
3HAYCHMI, MOKa3bIBasg CIadyI OTPHUIATEIbHYIO
auHamuky. B 1950—70-x rogax oH ocTaBajcs Io-
MpeXXHeMy CI1a00 OTpUIIATEeIbHBIM, HO BEIPOC pa3-
Opoc MUKOBBIX 3HaUueHUi. O0I11as OAHOPOIHOCTD
psina ObLIa OCIOXHEHA TOJBKO KPAaTKHUM SITU3000M
OTHOCHUTEJIBHOTO YIYUYIICHNUS COCTOSIHUS JIeTHU-
Ka B KoH1e 1950-x rogoB. ITonobHas cMeHa ycTori-
YMBBIX TEMIIOB JAerpagalii Ha KpaTKOBPEMEHHOE
OTHOCHUTEJIbHOE YIIYYIIeHUE COCTOSIHUS JISTHUKOB
cornacyetcs ¢ n7aHHbiMU M. B. JTtoprepoBa [25], Ko-
TOPBIM OTMEYaJl CXOXWe TCHICHIIUM Ha psiie Opy-
rux JJenHUKoB A3uu B 10O ke BpeMs. C 1970-x ronos
TEMITBI IeTpafalliyl OJieACHeHUST YCKOPSIOTCSI, TIPH-
yém nocie 1990 r. ocobeHHO cuiibHO. B HacTosee
BpeMs JIETHUK OeTrpamgupyeT B IBa pa3a ObICTpee,
YeM B cepelHe ITPOIIJIOro BeKa.

I1o cpaBHEHMIO C IPOAHATIM3UPOBAHHBIM 3I€Ch
3aKJIIOUYUTEIbHBIM 35-JIETHUM MEPUOIOM CpelHee
3HaYeHue OajlaHca Macchl 3a Bech 90-1eTHUI CPOK
ropasno MeHee otpuuateabHo (—305£155 MM B.3.),
a DKCTpeMyMbl He uaMeHuiIuch (+220 MM B
1986/87 r. 1 —1480 mm B 2016/17 1.). COBOKYIHBIi
0ajnaHc B c10€ BoAbl cocTaBu okoyo —27 500 MM 3a
90 ner. Puc. 3 moka3biBaeT NpUYMHY TOCITOACTBY-
IOLLEH 9BOMIOLIMOHHON TeHASHIUU. [I1s1 aKKyMy-
Juuu ¢ 1930 r. oTMedaeTcs TeHASHUMS K HeOOJb-
IIOMY TTOHMKEHUIO TOAOBBIX 3HAUCHMI, HECMOTPSI
Ha HEeOOJIBIION POCT KOJMUECTBA OCAIKOB 3a TOT 3Ke
nepuoj. Xo abJasuu IeMOHCTPUPYET HECKOJIbKO
vHylo auHaMuky: ¢ 1930 mo 1980 r. 3HaueHus JeT-
Hero 0ajlaHca MeIJIEHHO, HO HEYKJIOHHO poci (T.€.
CTAaHOBWJIMCH B CpeHEM BCE OoJiee OTpULIaTeIbHbI-
MH) BMECTE C TeMIIepaTypoil BO3ayXa, OMHAKO CO
BTOpOU mojioBuHBI 1980-X TromoB oTMeyaeTcs 3Ha-
YHUTEJIbHOE YCKOPEHUE POCTa PACXOMTHOM COCTaBIIS-
fomneii. Takum oOpa3oM, OTMEUEHHBIC IS 3aKJII0-
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Puc. 2. YcnoBus cymecrBoBaHus aeaHuka Capoi-Top B
1985—2019 rr.:

a — BOCCTAHOBJIEHHas1 cepusl 6ajaHca Macchl b, TONOBBIE U Ce-
30HHBIE CyMMBbI OCAIKOB Y. X Y CPEIHsIsl 32 TOI M CE30HbI aKKYMYy-
JISIMU 1 abJsiiyu TeMriepaTypa Bosnyxa f Ha I'MC Tsub-11lanb ¢
JIMHUSIMUA TPEHIOB; 6 — CXOIMMOCTh MeXIy (haKTUUECKU M3Me-
PEHHBIMU (aOCLIMCChI) M KOCBEHHO PacCYMTAHHBIMU IO METEO-
aj1eMeHTaM (OpIMHATHI) BeJIMIMHAMU GajlaHCa MacChl, MM B.9.
Fig. 2. Budget conditions of the Sary-Tor Glacier in
1985-2019:

a — reconstructed series of mass balance b,,, annual and seasonal
precipitation sums Y X and air temperature ¢ at Tien Shan weath-
er station averaged over balance years and seasons of accumula-
tion and ablation with correspondent trendlines; 6 — compati-
bility between annual mass balance values, mm w.e., directly
measured (absciss axis) and indirectly computed by means of
meteorological elements (ordinate axis)

YUTEJIbHOrO 3Talla U MpociexXruBaeMble MO puc. 2
YepThl COBPEMEHHBIX U3BMEHEHMIT B COCTOSIHUU JIe-
Huka Capbl-Top ObLIM 3a710XKeHbI ellié B 1960—70-¢
rojbl, HO CTaJ OCOOEHHO 3aMETHO MPOSIBISTHCS
nocie 1990 r. B ¢BsI3U ¢ yCTOMYUBBIM YBEJIMYEHUEM
pacxoaHO cocTaBsIolIeli baaHca, pearupyloiei
Ha 3aMETHBII POCT TeMIIepaTyphbl BO3ayXa.

Oo6cyxnenue

Bozoonosnénnsie ¢ 2014/15 r. moneBbie HAO-
moneHus Ha negHuke Capwi-Top cpa3y Mmo3Bosn-
JIX YCTAaHOBUTH CYIIECTBEHHBIE pa3IUUMsI B Macc-
0aaHCOBBIX XapaKTePUCTUKAX IO CPAaBHEHUIO C
IEPBBIM MEPUOAOM MHCTPYMEHTAJbHBIX U3MEPE-
HU#, TpeanpuHAThIX Tpyminoii M.b. Iropreposa [2]
B 1980-x rogax. BriBeqeHHbIE OTKIOHEHMST HEpaB-
HO3HAUYHBI IJI Pa3HBIX CTaTeil BeIIECTBEHHOTO Oa-

naHca. Ecim nmpuxomHbIii KOMIIOHEHT 32 MUHYBIITYIO
MATWIETKY YMEHBIIWJICS Ha TPETh OTHOCUTEIBHO
CpeaHero 3Ha4YeHUsI MCXOaHO# cepuu B 490 MM, TO
a0JIALIMs BO3pOCia Topa3ao cuiibHee — 0oJiee 4eM
Ha 94%. B pe3ynbrate MpoOU30LIET 3HAUNTEIbHBIIA
caBUT OajlaHCa MAacChl JIEAHUKA B CTOPOHY 0oJiee OT-
pULIATEIbHBIX BEIMYMH: —896 MM MPOTUB MPEKHETO
3HaueHus1 —140 mMm. Kimmmatnaeckue ycaoBus muIst
TaKUX IIepeMeH BeChbMa OYEBUIHEIL: JIETHEE TOTETIe-
Hue Ha 2,3 °C 3a mociaenHue 25 jieT.

C.H. Yunypues [26] paHee yxe npeanpuHuMal
MOITBITKY PEKOHCTPYHUPOBaTh OajlaHC MacChl Jiel-
Huka Capsl-Top, ncxoas U3 MaTepraioB HaOIIOOe-
Huit 1980-X ronoB 1 BBIBENEHHO TOTA XK€ CBA3M b,
C BBICOTOIT TPAaHUIIBI IIMTAHUsI, KOTOpas Oblia KOc-
BeHHO paccuuTtaHa no 3anucsaMm I'MC Tsaub-II1aHsb.
[To3xke, UCTTOMB3YS MPAKTUYESCKH MACHTUYHYIO pac-
4ETHYIO cxeMy, HO mpubiekas maHHeie IMC Ka-
PaKoJI ¥ MOTOMY HEMHOTO BUIOM3MEHUB K03(pPu-
LIUEHTHI, TY PEKOHCTPYKIUIO poaiui a0 2005 r.
C.C. Kyty30B [27]. ConocTaBieHUe UX pe3yabTa-
TOB C JAHHBIMM TaOJUILIBI MOKa3bIBaeT (puc. 4) He-
IJIOXYIO CUH(PA3HOCTb 00eUX cepuii b, uid nepuona,
MpeAIIeCTBOBABIIETO IICPBOMY 3TaIly IOJIEBEIX paboT
1985—1989 rr. IIpnunHa peaKux paccorjiacoBaHUii B
OTAEJbHBIC OTPE3KU BpeMeHU (Harpumep, B 1937—
1938 mmm 1978—1980 1T.) cBsA3aHA, MO-BUINMOMY, C
TEeM, YTO Hallla PEKOHCTPYKIIMS MCITOJb30Bajia ApYy-
TMe METCOIPEINKTOPhI, OTCYTCTBOBABIIIE B paCUET-
HbIx cxeMax y C.H. Yunypuesa u C.C. Kyry3oBa,
AHOMAJIMM KOTOPBIX B T€ TOABI I MOIJIM BEI3BAaTh pa3-
Jnuus B 6amaHce. OOHOBAEHHBIN C TEX MOP aJiro-
PUTM pacyéTa, IMpeaCcTaBIICHHBIM B HACTOSIICH CTa-
The, IPUBOAUT K 3aMETHO MEHBIIIE MEXTOI0BOM
BapHallMM I1apaMeTpa M HeCKOJbKO 3aHMXKCHHBIM
3HaYeHUSIM. TOT 3Ke BBIBO CJIEAYET U U3 CPAaBHEHUS
HBIHEITHEW PeKOHCTPYKIUINHY i teqHrnKa Capsel-Top
¥ PEKOHCTPYKIIMHU IS BCEi JISTHUKOBOM CHCTEMBI
maccuBa Ak-Iwuiipak [11]. 1 B aTOM ciydae (cMm.
puc. 4) cepus negnuka Capoi-Top oOHapyXuBaeT
CHCTeMaTHYeCKN 0oJjiee HeraTUBHBIN OajlaHC MacChl,
YTO KaK pa3 BIIOJHE JJOTMYHO M3-3a 0ojiee HU3KO-
ro TUIICOMETPUYECKOTO AMAIla30Ha OTIEIBHOTO J0-
JIMTHHOTO JICITHNKA OTHOCUTEJIBHO BCETO OJICACHEHMS
MaccuBa, B LIEHTPAJbHYIO YaCTh KOTOPOTO BXOIST
BBICOKOTOPHEBIE Y IIOYTH TIATOO0pa3HbIC JIGTHUKM.

KyMynsiTUBHBIE 3HaYeHUSI BOCCTAHOBJIEHHOTO
banaHca Macchl JenHuka Capbl-Top 3a pa3Hbie OT-
Pe3K1 BpeMEHHM MOXKHO CPaBHUTH C aHAJIOTUYHBIMU
BeJIMYMHAMM, TTOJIYICHHBIMU TIpU PU3UKO-MaTe-
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Puc. 3. Utoru macc-6anancoBoli pekoHcTpyKuuu JegHuka Capoi-Top 3a 1930—2019 rr., MM B.3.

JleBasi mikana: rogoBble BeAUYMHBI akKkKyMyJsuuu (7), abasuuu (2) u 6anaHca mMacchl (3), udMepeHHble B 1985—1989 u 2015—
2019 rr. (BblAEIEHBI IIBETOM) U PEKOHCTPYMPOBaHHbIE 3HaueHUs. [1paBasi 1ikana: KyMyJsTUBHBII O6ajaHC Macchl (4)

Fig. 3. Results of mass-balance reconstruction of the Sary-Tor Glacier during 1930—2019, mm w.e.

Left scale: annual values of accumulation (/), ablation (2) and mass balance (3): measured in 1985—1989 and 2015—2019 (pasted
time spans) and reconstructed values. Right scale: cumulative mass balance (4)

MaTHUYEeCKOM MOJACIUPOBAHUM WA T€OMETPUYECKU
nyTém ouudposku IIMP no pazHOBpeMeHHBIM
KOCMMYECKMM CHUMKaM. B aToM ciydae ycTaHOB-
JIeHbl OOnbIIMe pacxoxaeHus. Hampumep, monenb
tasgHus E.I1. Peu u np. [28] olleHMBaeT cpenHuit
6amanc 3a nepuon 2004—2015 rr. B —410 MM B.3.,
TOTAA KaK JaHHbIC TAOJMIILI 32 TOT Xe¢ MHTEpBaj
MPUBOIIT K O0jiee OTpUIIATEIbHOMY 3HAaYECHUIO
—790 mM. HaoGopor, aiaa 1975—2008 rr. T. Ile-
yoHka 1 T. bosbx [29] nonyuywiu cpenHuil 6agaHc
—510%£250 MM B.3., TOrma Kak IO JaHHBIM Ta0JIMU-
LI OH He cToJib oTpunaresieH (—420+150 mm). Pa-
3yMeeTcsl, MPUYMHA PACXOXKACHUM MOXET ObITh B
MOTPEIIHOCTU PEKOHCTPYKIIUM IO METCOIaHHBIM,
OIHAKO HEe MeHee 3HAYMMbIC OIIMOKU BO3MOXHBI
13-3a CyObeKTUBHOCTHU TP AeIIU(GPUPOBAHUY TPa-
HUIIBI JIEAHUKA, KOTOpas Y4aCTUYHO 3aBUCUT U OT
pa3pelieHuss CHUMKOB.

B HemocpeacTBeHHO# GJAM3OCTU OT JIEAHUKA
Cappi-Top pacrnosioxXeH Apyroi HadIogaeMblii C
no3uuu 6agaHca Macchel JenHuk Ne 354, O6a jen-
HUMKa IMpUHAAJIeKaT K OTHOMY MOP(OIIOrM4ecKoMy
TNy, Ho JemnHUK No 354 mouyTu B TpU pasa KpyIl-

Hee 110 TTowanu (6,4 mpotus 2,6 KM?) 1 OKaHYU-
BaeTcs routu Ha 200 M HuKe neagHuka Capwi-Top.
Hnsg nemHuka Ne 354 BhITTOJIHEHA MajleOpeKOH-
ctpykuus [30]. B Moxenu ncrnofib30BaHbI JaHHbBIE
10 ocaakaM U TeMIlepaType BOo3ayxa 3a Iepuoj C
1 okTa6ps 2003 r. mo 30 centsaops 2014 r. na TMC
Taub-1lans-KymTtop (3660 M), pacnoioxXeHHOR
B 14 xm ot neguuka. CpaBHUBaeMble OalaHCOBLIE
PSIIBL IGAHUKOB COAECPKAT KaK PEKOHCTPYUPOBAH-
Hble, TAK U U3MEPEHHbIe 3HaUYeHUs b,, KOTOphIE
MOKAa3bIBAIOT HEKOTOPYIO cuH(pa3HOCTb. Koaddu-
ureHT Bapuauuu C, 3Tux psaos onuHakos (0,57 y
nenHuka Capbi-Top un 0,60 y neqnuka Ne 354), a
B3aMMHasi KOppesIius xapakrepusyeTcs: Koaddu-
mueHToM R = 0,54. SIBHBIE pa3nuyust HAOMI0JAI0TCS
MPEUMYIIECTBEHHO IJIsI aHOMAJIbHBIX CE30HOB (Ha-
npumep, 2010/11, 2015/16, 2016/17 rr.). Bmecte ¢
TEM pa3IMYMs MEXIY BEKTOPOM 3BOJIOLIMU JICTHU -
KOB B 3THU I'ojia BIIOJIHE MOXKHO CIJIAAUTh OIIOKaMU
MeTon0B (+240—310 MM B.3. mjs geaHuka Ne 354 u
*130—150 mm B.3. s nenHuka Capwi-Top). Camu
PEKOHCTPYUPOBAHHbBIC CEPUM TOKA3BIBAIOT €IM-
HBII TPEHI Pa3BUTUS JICIHUKOB, OTJIMYASICh Ipe-
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Puc. 4. CpaBHeHMe Macc-0aJaHCOBBIX PEKOHCTPYKIUI 3a MEPUO 10 Havyajla pa3BEPThIBAHUS MEPBbIX MHCTPYMEH-

TaJbHBIX U3MepeHuit 1930—1984 rr.

Jlemnuk Capbi-Top: 1 — naHHast peKOHCTpYKIwms (110 Tabmmite); 2 — 1o [26]; 3 — 1o [27]; 4 — oneneHenue maccuBa AK-I1Iuiipax, mo [11]
Fig. 4. Comparison of mass balance reconstructions over the period 1930—1984 prior to the start of instrumental

measurements.

Sary-Tor Glacier: 1 — current reconstruction (see Table); 2 — after [26]; 3 — after [27]; 4 — Ak-Shiyrak glacial system, after [11]

JKIIe BCETO BEJIMUYMHOMN 3HaueHMU. KyMynsaTuBHBIN
6ananc Macchl 3a 2004—2018 rr. moaTBepXKIaeT pas3-
HYIO CKOPOCTb Aerpanalvu IByX JeTHUKoB. Cpena-
Hee rolloBOe 3HauYeHUe b, 3a ITOT MEPUOJ COCTa-
Bwio —0,69 M B.3. y nennuka Capoi-Top u —0,45 M
y negHuka Ne 354, 1.e. neqnuk Capbi-Top Teps-
eT Maccy nmoutu B 1,5 paza ObIcTpee, yeM JIETHUK
Ne 354. CymMmapHO 3a BeIOpaHHBIN 14-7TeTHUI Te-
puon neguuk Capwi-Top nmotepsin 10,4 M B.3., a nen-
HUK Ne 354 — «Bcero» 6,7 M.

CocenHue JIGTHUKU B OMMHAKOBBIX KJIMMaTHYe-
CKMX YCJIOBUSIX OOHApPYKUBAIOT pa3HbIE TEMIIbI J1e-
rpajgalyu B OTAEIbHO B3ITOM Ioly, U 9TOMY €CTh
HECKOJIbKO BO3MOXHBIX 00bsICHEHU. Bo-nepBhIX,
nenHuK Ne 354, cyns mo Bcemy, Oojiee YCTOMUUB K
KJIMMaTUYeCKUM M3MeHeHUsIM. [lonoxuTenbHas
Pa3HOCTb OJIEACHEHHUS Y HETO BhIIIIE, YeM Y JIeIHUKA
Capni-Top, Kak 1 BbICOTa pacIoJOXeHUsT Oacceii-
HOB NMUTaHUs (1 UX IIoIIanb). Bo-BTOpHIX, TeAHUK
Ne 354 otnenén ot nenHuka bopay 6ojiee BHICOKUM
rpedHem, yem nenHuk Capwi-Top oT nenHuka Jla-
BBIIIOBA, YTO NAET AOIOJHUTEIbHOE BpEeMsl HaX0X-
NeHUsl TeHU Ha JienHUKe. TpeThs mpuyuHa — JUcC-
KYCCUOHHAsl — YCUJIEHNE TeTUIOBOTO U (pHU3UYECKOro
Bo3aelicTBusg Ha negHUuK Capbi-Top co cTOpOHBI
KymTopckoro pynHuka. DToT BOompoc TpedyeT oT-

JETBbHOTO UCCICIOBAaHMUsI, HO TbLIb C TPEIIPUSITUS
BITOJIHE MOXET CJIY>XKUTb aKceJIepaToOpoM Ipoliec-
coB TasgHus. TakuMm ob6pa3oM, 1Ba JeJHUKA, PacIio-
JIOXKEHHBIX B OIHOI yacTu MaccuBa Ak-Illuitpak B
4—5 KM JIpyT OT Jpyra, MOKa3bIBalOT B LIEJIOM OU-
HAKOBBIC 3BOJIIOLIMOHHBIC TCHACHIIMU. Pe3yabTaTel
PEKOHCTPYKIIMM HAa 000MX JIEMHUKAX pa3indyaroTcs
He3HauuTenbHO. [1paBaa, negHuk Ne 354 nemMoH-
CTPUPYET 3aMETHO OOJIBINYIO YCTOMYUBOCTD, YEM
nenHuk Capsi-Top.

CpaBHeHUEe PEKOHCTPYKIIUU OajaHca MaccChl
neaHuka Capbl-Top ¢ IpyruMu a3uaTcKUMM JISTHU-
KaMu, 00eCIIeUeHHBIMU IJIMHHBIMU pSAaMu TIpsi-
MBIX MHCTPYMEHTAAbHBIX U3MepeHult (puc. 5), ¢
LIeJIbI0 TTOMCKA MPU3HAKOB CUHXPOHHOCTU KO-
JNebaHuil oOHapyKMBaAeT HEIPOCTYIO KapTUHY.
Takoil MOMCK MOXKET OBbITh MPEANPUHSAT TOIbKO
JUUIS1 4acTU Mepuoaa PEKOHCTPYKIIUU — C CEPEAUHbI
1950-x roa0B, MOCKOJILKY IIPUMEPHO TOraa ObLIU
pa3BEPHYTHI MepBbIc HETIOCPEICTBEHHBIE MacC-
0aJlaHCOBBIE I10JIEBbIe HAOMIOMEHUS Ha JIETHUKAX
Tanp-1lans (1a 1 Bcero KOHTUHEHTA B 1ieoM): Ty-
okcy u Kapa-batkak B CCCP u nennuke Ne 1 B
Kwurae [4]. ITo Temnam yOBIIM MaccChl 3a TTOCTIE/-
Hue 60 net negHuk Capoi-Top He CHIIBHO OTJIMYa-
€TCSl OT OCTAJIbHBIX JeAHUKOB LleHTpanbHoil A3un.
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Puc. 5. bananc Maccbl OCHOBHBIX OMOPHBIX JeNHUKOB TsaHb-1ans 3a 1957—2019 rr., MM B.5.:
1 — Kapa-batkak; 2 — Tymokcy; 3 — Ne 1; 4 — Capri-Top; 5 — Ne 354; 6 — 3anannbiii Cyek

Fig. 5. Mass balance of main reference glaciers of Tien Shan in 1957—-2019, mm w.e.:

1 — Kara-Batkak; 2 — Tuyuksu; 3 — Ne 1; 4 — Sary-Tor; 5 — No 354; 6 — West Suyok

Iloxanyit, TOJIbKO B caMble MOCJIEeIHUE TOIbl CTAJIN
0003HavaThCsl MPU3HAKU YyTh 00Jiee MHTEHCUBHOM
MOTepU BelleCTBA Ha 3TOM JienHuKe. OueHb HeT1o-
Xasl COrJacoBaHHOCTb xona b, nenHuka Capsi-Top
OTMeYaeTcs ¢ JeAHUKaMU, PacIloJIOXKEHHBIMU Ha
teppuropun osiBiIero CCCP. Hanbonee 3ameTHbIE
NMKU KaK B OJHY, TaK U B IPYIyI0 CTOPOHY y BCEX
HUX yallle BCero COBMAaIalT BO BPEMEHU, IPUUEM
Hauboblllee CXOACTBO ¢ cepueit menHuka Capbi-
Top obHapyxuBaetca y neguuka Kapa-barkak, a
HauMeHbIllee — y KuTalickoro jenHuka. Hecmotps
Ha TO, YTO TT0 CBOMM MOP(OJIOTNYECKUM 0COOEHHO-
ctam negHuK Capsl-Top ckopee OMMKe K JeTHUKY
Ne 1, yem k nemnuky Kapa-barkak, Ha oTOenbHBIX
aTarnax 0ajaHC MepBBIX IBYX KOJIEOIETCS YyTh JIU He
B IpoTuBo(ase, Torna Kak ¢ jgenHukoMm Kapa-bar-
KaK TaKMX MpeleneHToB noutu Het. [Toxoxke, dax-
TOp YHaJ€HHOCTHU JEAHUKOB APYT OT Ipyra Urpaet
IJIaBHYIO POJIb IIPU TAKOM COMOCTaBJIEHUU.

B 5To0i1 CBA3M OTMETUM HMHTEPECHOE COBIIa-
JIeHUe BO BpeMEeHU MaKCHUMYMOB OajlaHca MaccChl
Ha TakuX, Bpojae Obl, JajJeKo pa3HEeCEHHBIX B MPO-
cTpaHcTBe negHukax, kak Capoei-Top u IkaHKy-
at Ha llentpanbHom Kaskase. /Ins1 nmeproaa rmocie

1967/68 r., xorna ObLI HavaT IKAHKYaTCKUIA Ps
NpsSAMbIX HAOJIOAEHUI, Yy 000MX O0OBEKTOB JIBa
caMbIX 0JIaromNoJIydHBIX B 0OaJlaHCOBOM OTHOIIIE-
HUM Ce30HA MPUXOIITCA Ha OMHU U TE Ke TOAbl —
1986/87 n 1992/93 rr. Oco6eHHO CUJIBHO BBIIEISI-
erca nmuk 1986/87 r. Jlaxe B 0oJiee 1OITOCPOIHOM
pakypce, B MacuiTabe NOoJHOMU rIyOMHbI PEKOH-
crpykuuit — 90-netHeit (mo 1930 r.) y nenHuka
Capui-Top u 148-netHeit (mo 1872 r.) y negHuka
I>xaHkyaT [9] — TOT GalaHCOBBIN roJl OKa3bIBaeTCsI
PEKOPAHBIM 10 CBOUM 3HAYEHUSIM b, y 000UX JIed-
HukoB. Ha negnuke JIxkaHKyaT ero odoecriedeHHOCTb
He gocturaet u 1%-ro ypoBHsl, a Ha tegHuKe Capbl-
Top nmpubamxkaercsa K HeMmy. bonee Toro, Ha oboux
JISAHUKAX «TOJIbI-PEKOPIACMEHBI» MO OajaHcy 00y-
CJIOBJICHBI JOJITOCPOYHBIMU aHOMAJIUSIMU OTHOM U
TOI Xe cocTaBJIsIIoNIei — akkyMmysiuuu: 1986/87 r.
MpeacTaBisieT co00il a0COMIOTHBINT MaKCUMYM U
TaM, 1 TaM, a 1992/93 r. M0 MHOTOCHEXXHOCTH 3a-
HUMAaeT TPEeThe MECTO B MHOTOJIeTHE# cepum Capbl-
Topa u yeTBépToe — Ha [xxaHkyare. Bpsn au cie-
IyeT MCKaThb B 3TOM IPOsBJICHUE JaJIbHUX CBI3ei
(teleconnections), HO CTOJIb SIPKOE COBITAIEHUE CO-
CTOSIHUS JICIHUKOB, XapaKTepU3YIOIIMUXCS IMPUHIIM -
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MMMAJIbHO Pa3HBIMU PEeXXMMaMU, BEI3BIBAET MHTEPEC.
OTMeTUM, YTO 3KCTPEMYMBbI a0ISILUM ST 000UX
00BEKTOB COBEPIIEHHO HE COBHAMAIOT. DTO YKa3bl-
BaeT Ha TO, YTO OOLIHOCTb aHOMAJIUI1 TEPMUIECKO-
ro pexuma mexnay LlenTpanbHoit A3ueit u Kapka-
30M OOHaAPYKMBAETCSI TOPA3I0 Pexke, YeM OOIITHOCTD
LUPKYIIIIUMOHHBIX cxeM. [1pu 3ToM B IepBylo ode-
penb eIMHCTBO MUPKYJISIIMOHHOIO (hakKTopa IIpo-
SIBJISICTCS TIPM OCJIA0JICHUH YePT KOHTMHEHTAJIbHO-
CTU B 000MX peruoHax, 4YTO 1 CO30aET MAaKCHUMYyMBbI
CHETOHAKOILJICHNST; MUHAUMYMBI aKKYMYJISILTUA CHH-
XPOHHOCTH He OOHAPYKMBAIOT.

OcnabneHne KOHTMHEHTAIbHOCTA Ha BHyTpeH-
HeM TsHb-111aHe B OTOeIbHBIC TOOBI CKA3bIBACTCS HE
TOJILKO Ha IIPUXOTHOM KOMIIOHEHTEe OajlaHCa MaCCHI.
AOCOIIIOTHBIIT MAKCUMYM aKKyMYJISILIUY Ha JIGTHUKE
Capri-Top B 1986/87 1. coBnagaet 31aech ¢ abCOMIOT-
HbIM MUHUMYMOM (I10 MOAYJII0) a0asILUn; aHal0-
TMYHO, TPEThE MECTO 10 MHOTOCHEXXHOCTH 1992/93 .
OTBEYaeT TPETheMY MECTY C KOHIIa B pEHTUHIE pac-
XOOHOM cocTapisgomeii. O6a Macc-0aTaHCOBBIX
KOMITIOHEHTa CBOMMHU aHOMAJIMSIMH B TaKUe€ TOHbI
Kak ObI CITOCOOCTBYIOT TOMY, UTOOBI CE30H OCTaBaJICs
OJIATOTIPUSATHBIM IIJISI COCTOSIHUS JISTHUKA, U OKa3bl-
BalOT OOHOHAIPaBICHHBIN 3(D(EKT B CTOPOHY I10JI0-
JKUTEJIbHBIX 3HaYeHU Oanmanca. MakT mpoTuBodasbl
(B Macc-0araHCOBOM CMBICJIE) BEAYIIIIX METeOHeTep-
MHWHAHTOB — OCaIKOB M TeMIIepaTyphl — U3BECTEH
IJTS a3MaTCKOro oyeneHeHUd [31], HO 3Mech TaKKe
MOXHO YCMOTPETh U IPOSIBJICHNE TOMeocTa3a JIeI-
HUKOBOTO opranmsmMa. Kpome Toro, Ha CXOACTBax u
Pa3IUUMSIX CpaBHUBAEMBIX CEPUI IO Pa3HBIM JieHd-
HUKaM JOJKHBI CKa3bIBaThCsl M o0IIeoporpadu-
yeckue mokasarenr. OCHOBHBIE 3aKOHOMEPHOCTH,
MIPOSIBIISIIONINECS HAa PUC. 5, — 3TO OTHOCHUTEIBHO
MOBBILIEHHAS BapUa0eIbHOCTh OallaHca Macchl b,
JIeMHUKOB nepudepuitHbiX oTporoB TsaHb-I1laHs
(nepHuk Tylokcy — B MaciuTade Bcell TOpHOU CU-
cTeMbl, JenHuk Kapa-batkak — B maciitade BHyT-
peHHero TsHb-1llaHs) 1 cylecTBEHHO MeHbILas
JYcTepcusl y JIETHUKOB B INTyOWHE TOPHOIN CUCTEMBI,
KOTOPBIM TIpUCYIla HEOOIbIAsh IHEPTUST OJieIeHe-
Hus (menHuk Capbi-Top). JlenHuk Ne 1 3aHMMaeT B
3TOH CBSI3M HEKOTOPOE MTPOMEXKYTOUHOE MOJIOXKEHUE:
Ka3ajoch ObI, UTO €ro ClieyeT OTHECTU K mepuce-
PUIHBIM JIETHUKAM C OTHOCUTEIBHO MOBBILIEHHBIM
MaccOOOMEHOM, OHAaKO Ha YMEHBIIEHUE MEXTOI0-
BOI U3MEHUYMBOCTY BEJIMYUHBI b, 31ECH YK€ BIMSIET B
MPOTUBOITOIOXKHOM KJTtoue ycuseHue B bormo-Illane
00111ei1 KOHTUHEHTAJbHOCTH.

3aBepliast, MOXHO IIPEANOJ0XUTh, YTO Pe3yJib-
TaThl NPEACTaBICHHON PEeKOHCTPYKLUU OallaH-
ca macchl legHuka Capbl-Top BBUAY OTHOCUTEIb-
HOI HEMPOIOJIKUTEIbHOCTY BAIMAALIMOHHOTO psiia
MPSIMBIX HAOMIOAEHUI, BO3MOXKHO, YCTYIAIOT I10
TOYHOCTU U3BECTHBIM PEKOHCTPYKLMSAM IJIST APY-
rux onopHbeIX JegHuKoB (MI'AH [32], CapeHHCKO-
ro [12], FOxnoro Kackanmnoro [8], JIxankyart [9],
®onwsredpornn [10] u T.11.), HO OHU XOTSI OBI OPUEH-
TUPOBOYHO MO3BOJISIIOT OLICHUTh U3MEHEHUS JIeH -
HUKOBOI cuctembl AK-1lluiipak 3a mepuon, Korma
paboThl HA JIEAHUKAX MacCUBa He IIPOBOAWINCH, U
0XapakTepU30BaTb MECTO COBPEMEHHOI'O SBOJIIOLIM -
OHHOTO 3Tala B MacIlTabe CTONECTHS.

3aKiouyeHune

bamanc maccel tegauka Capoi-Top 3a 90-neTHMIA
nepuon 1930—2019 rr. B meaoM cyrybo oTpuiarte-
JIeH, ipruéM, HaunHag ¢ 1990-x rogoB, nerpagaims
JIeMHWKA 3aMEeTHO ycunuiachk. IlomoOHBIe HOBeli-
IIKe DBOJIIOLMOHHbBIC TCHICHIIMU TTO0YXIA0T BO3-
BpAaIIaThCS K 3aJa4e PeKOHCTPYKIIMKI OajgaHca MacChl
OITOPHOTO JICMHNKA 1 K MOMIBITKAM B OYepeaHOI pa3
OOHOBJISITD €€. YCTaHOBJIEHO, YTO MEHEE YeM 3a CTO-
JIeTHE JeMHUK 0e3BO3BpaTHO yTpaTwi Oojiee 28 M B
cnoe Bonpl. [IpumepHo nonosuHa (47,3%) obiiero
COKpAIILIEHHS JIEAOBBIX PECYPCOB 3TOT'0 JICTHUKA ITPH-
1IJIach Ha nepuoj mnociae HactyrieHuss XXI B. Hau-
MEHBIIIE TeMIIbl OTMeuanrch B 1950-e rompl, mocie
KOTOPBIX JIMIIb B YETHIPEX Ce30HAX OaJlaHC IIPUHU-
MaJl TTOJIOKUTEIbHBIC 3HAYeHUSI; TTIOCICTHUI pa3 3TO
MPOM30IILIO YeTBEPTh BeKa Ha3al.

HonrocpoyHble KojebaHus OasaHca MacChl Jie-
HUKOB MaccuBa Ak-Illniipak (kak u Bcero BuyT-
penHero TsHb-11laHsI) B OCHOBHOM CBSI3aHBI C
M3MEHYMBOCTBIO JIETHErO 0ajaHca, a UMEHHO: KO-
JINYECTBA 0CaIKOB (TaK KaK OObIasi UX YacTh BhI-
MajaeT B JIETHEE BpeMsI) M1 OCOOCHHO JIETHEI TeM-
nepatypbl Bo3ayxa. KojiebaHust 3umHero 6ajaHca
3aMETHO MEHbIIIe BIMSIOT Ha OOILIMI TOIOBOI Oa-
nmaac Macchl [33]. [TosToMy TiIaBHOM TTPUYNHON
MIPOTPECCUPYIONIETO YXYIIIeHUs OI0IKETHOIO CO-
CTOSIHMS ojieneHeHus mMaccuBa Ak-Illuiipak cie-
IyeT CUMTaTh HaOJIogaeMoe IOTeIJIEHUE CE30HOB
a0, 0 YEM I10 UTOTaM CIeJIaHHOM PeKOHCTPYK-
LI OHO3HAYHO CBUACTEILCTBYET TPEHI K ITOCTe-
IMEHHOMY HapacTaHUIO 110 MOIYJIIO PacXOMTHOM CO-
CTaBJISIONIEH BEIlIECTBEHHOIO OajaHca.
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K coxaneHuto, Oyayiiee MOHUTOpPUHTA OadaH-
ca Macchl tenHuka Capbi-Top HesICHO. ATIIIETUTHI
Kumtor Gold Company, ocBamBalolieii 30J10TO-
PyIHOE MECTOPOXKIEeHNE, KOTOPOe HEIIOCPEACTBEH-
HO IIPMMBIKACT K JICTHUKOBOMY SI3bIKY Y YACTUYIHO
YXOIWT IIOM HETO, YXe IPOSBIINCH B HAYaThIX (CM.
MepeaHuil TUIaH Ha pUC. 1, ) IPOXOAKax TOPHBIX
BBIPA0OTOK B IEPUIISIIUAILHOM II0SICE OIIOPHOTO
negHuKa. IlepcriekTrnBa MacIITAOHBIX IIPOMBIIIIICH-
HBIX 9KCKaBaIllWii IUIST CO3MaHMsI OTKPHITOTO Kapbepa
(HamomoOmMe CO30aHHOTO MO COCEACTBY HAa MECTE MC-
KYCCTBEHHO YIAJIEHHOTO SI3bIKa JiemHUKa JlaBpImoBa)
u HanoiHeHus noiauHbl Capei-Top mycToit mopo-
noit, 0e3yCI0BHO, U3MEHMT €CTECTBEHHBIN LINPKYJISI-
LIMOHHBIN U TEIUIO(GU3NICCKUI PEXKUM IIPEAIIONbS
nenHuka Capsl-Top, HApyIIUT BBISIBJICHHBIC TJISI-
LIMOCUHOIITUYECKNE CBSI3M U IIPUBEAET K yTpaTe pe-
MIPE3eHTaTUBHOCTHU €ro 0aJaHCOBOTO PsIIa, YTO IO
CHX TIOP IIPEACTABIISIIIO COO0M OCHOBHYIO HAYIHYIO
LIEHHOCTbH IIPOBOAMMBIX 3I€Ch TIISIIIIOJIOTMIECKHIX
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