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IJI.flUIIONOIM'T
vaKssl.322

HoBbIfr IIo,4xoA K AI,IooEpEHUHAIIT{rI MAJIhrx nEAHrrKoB r4 MHoroJrETHtIx
CHEXHI4KOB HA OCHOBE AJII,ITEJIbHOCTI4 HETIPEPbIBHOIQ CYIUE CTBOBAHI4g

rJlfl uI4AIbHo-HI,IBAJIbHOTO OEbE KTA (HA IIpr{MEpE rop Ky3HEIIKOTO AJTATA)r)

M.M. AqaueHrco, .fl.M. Iyrarc

Cu6upcrcui zocydapcmeeuuuti uudycmpuaauuutil yuueepcumem, Hoeoxvsuerlrc, Poccua

n{ra nparulruofi oileirxu usNreHeHuE feocr4creM 14 KJrr,rMara a pafiouax, rAe npe.{craBJrexLr Malrbre (popvu ole.{e_
neuur, neo6xoA[Mo qerKo pa3.qenl,ITb o6texrr,I, orHoc.sluuecr K Jre.{sr.rKaM, u o6rexrrr, cBr3aHHBIc oo cgexHbrMr4
iIoJItMH. 3aartueHae r4Jlr43aHulr.eqLre KoJII4r{ecrBa neAHI4KoB 3a cqer MHororerHl,rx cHexHI,IKoB (cMa3EIBaer)) I4c-
TnHHyIo kaprl4rry rrsul4arbHoft o6ctaHosxz i4 BeAer K EeBepHlIM xlrr,rMarr.rqecKqM a nrlponoruqecKr4M fiporHo-
sar\r. B ctarre paccMarpuBaerct Bo3MoxuocrB I4cnoJr63oBaHr{r Kprzrepur npoAoJlxareJrbHocrr4 Henpep6rBHofo
cy[recrBoBaHr4r rJrfrlproHr4BaJILnrx o6lexroB AJrr perxeHr,rr srofi sagavr.r.
Kn0veearc cro\a: Mmbte neduuxu, .^tHoeoremHue cHeacHuKu, eoput Kysuepxud Attamay.

BeeaeH[e

OneAeHeuue Kysneqxoro Alaray npeAcraBneHo Ma-
rnur.ru Sopiraaur4, no aHaJron{r4 c ropilMr.r ypwn, Xu6wt,
ruaro llyropaHa 14 Apyrr.D( cpeAHeropHbrx Hrrrn4anbHErx
paffonon, JII4IIreHIrbrx 3oHbI BerlHbrx cHefoB. Mzurrre leg_
rurxu Ky:Heru<oro Alaray o6laAaror p{AoM yHr.rKaJrbHbrx
oco6ennocrefi r4 cyulecrByror, B nepByro oqepeAl, 6raro-
Ilapfl 6olruouy KorrlrqecrBy ocaAKoB (Ao 3 000-
3 500 urr,r/roa [l[uuur, lg75l), 6oree norosr4Hbr Koro-
pbrx BbrrraAaer B Brrge cHera, a raKxe BbrcoKofi xomlen_
Tpallrr4 cHexHbx Macc Ha [oABe'rpeHHoM cKJIOHe BCneA_
crBrle MereJrsBoro nepeHoca. llpu stou oco6ennocrra
pexorMa v AtanaMw<tr MaJIbx Jre.rytr4KoB rop KysHel$oro
Araray, B cpaBHeHr,ru c Apyndvrr{ pafiouaurz Mzrrroro oJre-
AeHeHrlur, rByrerrbl rpafure cna6o. Ma:rue neAIIlrKr{ r,r MHo-
roJrerHr4e cHexHr4Kr4 rop Kysneuxoro Alaray arurrorcf,
f,pKxM r.,rq4,rKaropoM xJrr4MarrrrecKrD( yclonrrfi oco6oil
3OHEI BbICOKOfO CHerOHaKOnIIeHr.If, B IIpr{BOAOpa3AenbHbX
qacrfl( oceBbIX xpe6ron rr MaccI4BoB, Tax Ha3brBaeMoro
oqara cHlDKeunoft xonruuerriurbuocrr4 [penarrzn, 1970],
npaKTrrrlecKr4 He oxBarleFtrroft sAecr MereopojlorvrlecKllMl4
u rurp onon4qecKrirMr4 na6rnonerua,mrau.

ftx rop KysHerlxoro Alaray gu$$epeHqraqur
MHOIOJIeTHI'IX CHeXHL{KOB I4 JI9AHI{KOB f,BJIreTC.rI, BBI{Ay
$u:uro-reorpa$rvecxrx oco6esnocrefi paftoHa, arry_
a:rrnoft H BecbMa cloxHoft saAaqefi. 3anrrrueuue uln
3aHIDKOHIIO KOJIIM€ CTBa JI9AHI{KOB 3a CrIeT MHOIOJI€THITIX
cHexHrirKoB, KOTOpETe no cBoefi Ar4HaMrrKe [prirHur,rnr4_
anr,Ho piBnrTqHbr, (cMa3brBaeD) I4CTI4HHyTO KapTIlHy
rnrrlr4anbHoft o6craHonxu paftona I,r Moxer [puBecrr,l B
Aalrneft urev K HeBepHbrM K;rr{Marr{rrecKl{M r,r rrlApoJro-
nlFrecKr4M npofHo3aM. ,{n.r npanrurHoft orIeHKr4 COBpe_

pafionax, r.qe npgAcraBJreHEr MaJrbre $opnarr oneAeHe-
nul, ueo6xoMMo arerKo pa3Aelnrr o6rerrrr, orHoc{-
Iql{ect K JrerHlIKaM, ra o6texrrr, cBt3aHlrble co cHex-
HbIMIt rIoJI.f,MI4, I{ MHoroJrerHI4MI4 cHexHI4KaMz. B .uau_
nofi crarre Mbr paccMarerrBaeM panee npelgroxeHHbre
npr4Hrlr{nbr v [oAXoAbr .{lx perueHur erofi :a4avn, uc_
cJIeAyeM Bo3MOXHOCTb r{Cllojrb3oBaH]'r.tr Kpr.rTepr4J{ npo_
AOJIXIITEJIbHOCTI4 HETIPEPbIBHO|O CYUIECTBOBAH W ITIfl,-

ul4oHr,rBrlJrbHbrx o6rexros An.s Auo$epeHur4aur{r.r ax Ha
KJIACCEI M€IJIbIX NEAHI{KOB I4 MHOIOJIETHI,TX CHCXHI4KOB.

MeroAnrca ucclerosannft

,{rr peuenur nocraBneHHofi, zala,ru AeranbHoMy
aHanr{3y nolFeprnrzcb 30 o6rerroe Tureprrrrucxoro
ropHoro y3rra u Karrrvcxoro Haropb{ Ky:ueqxoro
Araray, Koropbre paHee [Karanor, l9g0] 6ruru uAeu_
ruQuqupoaaHbr KaK JreAHr{Kr4. B 2002-2005 rr. B roJre_
Bbrx ycJroBr4.rrx cocraBJrerrbr uop$onoruvecKr4e oruca_
Hr{fl r4 npolr3BeAer{br 3aMepbr nJrorrlaAr,r srr,rx o6lexron,
B 20061015 rr. HeoAHor(parHo [poBoArrJrlrcb r43Mepe_
HI{e nnorqaAefi u $ororpaMMerpr/ur nau6onee KpyrrHbrx
u perlpe3eHrarrrBHbrx JreAHr4KoB I{eurpalrHoro n IOx_
no-Anaraycxoro pafionon oJreAeHeHrlur, a rzMeHHo JIen_
nzra Kapararu l,,lb 56 (2009, 2015 rr.), TpoHona Ne 5g
(2008, 2010 ff.), rlepno-I4rcccxuft Ne g3 (200g,
20ll rr,), I{errpanrHrrfi Ns 87 (2011 r,). Ar_s reAHuxa
Kaparau co6paru AaHHrre o $ponralrnofi Annalrrzxe
lyreM r.BMepeHrz.rr paccroflHua or Snxcvponauubrx ro_
qeK Ao orKpbrrofo rEAa B cepeArzHe aBrycra 2004,2005
u 2015 rr, Kpoue roro, [pr{ Harrr{caHnr4 crarbr{ [poaHa-
JII43r.rpoBaHbr IaHHbre nojreBbrx r4ccJreAoBaHlrfi H.B. Ko_

IEOCUCTEM V KJII{MATA B
MeHHrIX rz:uenenuf

BarreHKo [Konalenxo, 2008] r.r A.A. Cro6aena fCrc6aee.
Koeares, 2004], pa6oraeur,p( e pafioHe e Z0OZ_2006 rr.@ Alanenro M.M., fyrarc i.M., 201?
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M.M. Alarraemo, f.M.

Pe:ylrrarrr sKcne.ulrrtrt4oHHrrx pa6or 6ruru ronon-
HeHbr c rroMolqbro MeroAeB napHbrx SororpaQraft u 4u_cranllrdoHnoro 3og,{r.rpoBaHr4s. fux sroro co6paH
6onrurofi o6beM Sororpa$ufi JreAHrzKoB tz ,"r*r"*o"
Kysneuxoro Ataray, BKmoquu [epBhre SororpaQura us
orrreroB Z.lL TonMa.{era (1g99_l9Ot rr.; z A.H. Vy_
paKoBa (1930'e rr.), uerarraarr rI.c. IIInHru r{3 apxr.rBoB
Honoxy:neqxoro KpaeBeAirecKoro My3er. IIo aepoQo_
rocHr4MKaM Landsat 6rrnz paccvaraHbr rrJrotqaA[ JreA_
ruxon Kaparaur, qepHo _I4toccxuft u I{eHrpanrHufr.
V.IHrrruar HeBrlcoKoe
.HHMK.B - 30 u/nraxce,ffi'#ffi:Xffi flffi'fl"ff::
HI{TOpI{IIra JIe,IHI4KOB flBprnvrc].^ BC[IOMO|aTeJIbHbIMI4.
BaNno orMerLITb, rITo rIpI4 KaraJIorIBaIII4II JIeAHI{xoB B
80-x rr, XX s. nroqaAb 6bma orleHeHa a ,o"roar"ro oocorrx AOne[ KBa.{parHoro KzJroMerpa, no3TOMy I{C_
noJIb30BaHI4e OHIIMKOB HeBl-rcoknf^ nhn^.lhdrr,pa3p erueHr4.n rff o"*"#T:.1X;:#IT"Hffi:ru;:
TaeM Aonycrr4M6ru. Kponae roro, B rrJIoIrIaAr nan6olee
I3y"oo Jre.4Hr4KoB (lranprarvrep, Jre.IHrrKoB Kaparau aYepHo-lftoccxafi) 6una BKJrroseHa r-qoqa,{6 npr,rMbrKa_
ro[IrlD( x runu Qnpnonrrx uoreft, KoTopbre s l9g0_x rr.
coeArdH.rrJrr{cb c Jre,rlHr4xaMra fiIlnzur, l9g0]. Dru r[np_
HOBBre rroJlf, pacnonoxeHbr Ha Ironorlrx orKpbrTbrx
CKJIOHaX, JIeIXO gIIT€lIOTCf, Ha KOCMOCHLIMK€X 14 ,BJIIIIOT_
c.s rpKuM r,rHAr{KaropoM cgexHocrtr. Vx ruroqaAb
cI4JIbHo Bapbr.rpyercr ro.4 0T roAa, AaBa{ npupocr r{Jrrz
y6rrm o6uefi rurorrrarr,r nelHrzxa. HalrH ucnolb3oBa_
Jrlrcb KocMocHI{MKIz JIe.qHI4KoB KoHrIa ce3oH a a6tn\uu
(nocre4uae qr4cJra aBrycr a - ueplaflAexa.{a ceHrr6pr),
xofAa JreAHr.rKH xoporuo pa3nr{llrrMbr, He cxprnrr o6la_
KaMurr oTcyTCTByroT cneAbr ce3oHn * cneronu4on,

Irr,s oqeHxra zgiraegenaft KJrIrMara a paffoue [ccne_
AoBaHzt HaMr{ [poaHaJru3r4poBaHhr AaHHbre BbrcoKo_
ropHorZ MereocrarilItrl{ HenactHa.s 3a Becb nepuoA r{H_
crpyMeHraJrbnrrx na6moAeHr{fi c 1934 no 2015 r.
[Eynrruua v Ap.]. paccsprrarur cpeAHr4e Jrernr4e reM[e_
parypLr 14 roAoBar cyMMa ocaAKoB, a raKxe nprueEgrre
TpeHABr rr3MeHeHr.U{ 3TrTX noKff}areneft An_s nepuo,qa C1975 no 2015 r. lauuax MereocraHrlr{rr .{BJrrerc.{ eAlrH_
creeHHoft Bo BceM ropHoM paftoue, pacnoroxeHnofi
Bbrrlre rpaHrdubr Jreca. Ona ygaaena or neAHr4KoB, no_
3TOMY EC PEIPE3EHTATIBHOCTb AJUI OqEHKI{ KJII4MATA HId-B€urbHo-frrrlrluanrnofi :onrr Ky:Heqxoro Alaray 6ruraHaMI4 AOKa3aHa qepe3 CpaBHeHHe xoAa cyTorrHbrx TeMne_
paryp (zronr-anrycr) Ha ce3.Hlrbrx Mereonocrax e'nuzu
rpaHfiq neAHr{KoB. KoesQuquenr KoppeJurur4 xoAa cy_T0rrHhrx reMnepar)? B r.{fone-aBrycre Ha Mereo[ocry
s6rr4su suNneri rpaguqu JreAHr.rKa Kaparaur rz fMCHenacrnas cocraBr.,rer 0,g 54,92.

CoepeueHHoe cocroqHne Bo[poca
MaJIOro oJIeAeHeHIIfl

Mr.rxaunou Bna4uur.rponuuev Tpouonrrv npo6neuaMIIJIrIX JreAHr{KoB 6rrna srrAnz}ryra B qucre ocHoBHbrx

HeperueHHbx BonpocoB HL[IIr4oJIorrrId. Ha ceroansu_
nuft ivronaenr oxoullarenbHo He flcHo, xaxne o6texrrr
crorlT orHocrrrb x MaJrbrM ,iaAr**ur. B uenou cyue_
crByror ABe roqxr{ 3peuu;. Ha Borrpoc. O4Ha rpynna uc_
cne.{oBaTeJreft npzaepxfieaerc.f, MHeHr{.f,, qro nepexoA
Mexfly cHexHrrKaMI{ ,r neAHraK€lMrr nrtasrrrfi rr Mrrnbre
JreAHr4KH - 3To raxxe ra 6nrasxue K Hr4M cHexHo_Supno_
JIeArHEre o6pasonanu.a. B p"a. cnon< ny6rixiuun
M.B. TpoHon BErcKiBbrBZrJr rlo.qo6rrym roqKy 3per1la.q.
Tax, ou orMerraer: <Malrre Sopvri oJreAeHeHr{, _ 3ro
He o6s:arenrHo JreAHuKr{, Ho II KoMnaxrnue o6pasona_
Hufl, coAepx(atrIr{e JreA) [penrxux, 1970: g9].
H,tr'I. OcoxrH orMesaer, ((qro cyrqecrByer rpynla
cHexHrrKoB, xoroprre 6ltllgxu x ne6olrruu, orA""*ur 

-

r.r pa3nr.FrrrTb r,rx Mex.4y co6oft sarpyaruzremno> [oco_xau, 198 l]. f.E. fnarrrpuH orMeqaer, qro (He cyrqe_
crByeT qerxoE rpaHr.rqbr MexAy cHexHr4KaMrd a ne.uHri_
KaMA, p€t3JIIitrII4e MeXAy HIIMLI CKOpee KOJII4qecTBeHHOe,
qeM KaqecrBeHHoe, a nepexoA nnasHbrf) [fna:rrpraH,197 7 : 8 11. Konxperno pa paftona KysHeqxoro Anaravgro roqKa 3peHr,IrI rrauep6onrzsupoBaJracb 

" 
,"a"r", nrl(oJleAerreHrire s4ecr ({ysuerKufi Anaray. _ Ilpuu. aem.)

rlpeAcraBneHo JrI{rtrE 3aqarogHbrMra Qoprr,ramrz JreIHr4_
KoB * [orrrr{ cuexHrzKoB)) [|rtatrrpzn, 1977:901.

Apyras roqKa 3peHprrr Ha Borrpoc .uu$Qepenquaqrzrz
Manbrx JreAHrrKoB r4 cHexHraKOB 6a:upyercr 

"u 
,o", 

"roHecMorpf, Ha se6onrdue pa.llMeplr vamrfi neAHr.rK noJr_xeH o6na4arb BceMr.r xapaKTeprrbrMn rrpr{3HaKaM v rre/-
uzxa, Cpe4H rpoqrx yqeHrrx fio.uofirryro rorr1y 3peHu{
Brrcx.t3brBaer B.C. pesrxaH 

[penrrun, 1970], rryunopS
n csoei crarbe <CoepeueHnoe cocro.,rHrre upoOleurr -
MilJrrrx JreAHr4KoB) urupoxuft aHirJrr{3 z o6o6qeuue
unenzfi no AaHHorZ npo6leue. flpu no4o6noM roAxo.{e
K MAJIOMY JIEAHIIKY OTHOC.f,TC.f, TOJIbKO TE CHCXHO-
reAoBble o6pasoranax, xoropble, HecMorp.s Ha Manyrc
mIOrIIaAb, r4MeroT BCe xapaKTepHble 3JreMeHTbr JreAHrrr{a,
HO 

.(B 
MrlrHr{aTrope). <B rolr cJryqae, KOrAa 3Trrx

cnoficrr Her (upasuaxoB Jre.{Hr{Ka. _ Ilpru*. aem.) _ uerLI neAHr.rKa) [Penxrua, 1970]. B rJrrq[onorr4rrecKoM
cJroBape noA peAaKrlr.refi B.M. Kouxxona o4peAeJreHr{e
M€uroro Jre,4Hr4Ka .IIaeTc, B pit3b.,rcHeHr{rr TepMr4Ha Jre.q_nux: <...o6rexrbl MeHee 0,1 xu2 

"ur"r"urot 
ManLrMr4

JreAHr4KaMrlD lfrxq[onorFrecxuft cJroBapB, l9S4].
B nolenrrx BbrxoAax HaMr4 ycraHoBJIeHo, r{To trpr4Helocpe.{crBeHHoM u3yqeqLrLr Dl'Iql.1oHr.{BaJrrrnx o6r_
eKToB AJrr M€lJrbrx ne.{HzKoB B ropax KygHeuxoro Ara_
Tay f,BJlrrloTcf, ,4LlarHocrlrqecKrrMlz TaxHg Blr3yaJlbHbre
IIpI{3HaK}r, xax lpeo6laAaHr{e JIbAa n cHexuo_Supuo_
Ie.{tHofi Macce, Hurwrue orur (.repe.4y.roqlxc{ ceporo -
3arrrrJreHuoro u 6olee mupoKoro 6enoro cnoes mAa),piBAeJreHr,re Ha 3oHbr a6llx\uu r4 aKKyMyr.sqnr4 K KoHqy
c e3 oHa a6 nflr\Lrv, nprz3HaKr4 ABr{x e Hr4.,r i O op"rpl- * u"_cf, MopeHa, nporrzcnocrr ornr).

He6onrura.s rrroulaAb MurJtlrx JreArrr4KoB u ofuunuece3oHHoro cHera cnoco6creyror roMy, qro noAo6Hbre
AuarHocrl{qecxlte npI43HaKI4 MoxHo na6moAarrg y rn^n



HOBbIIU ilOTXOA K AZ@OEPEHIN4AUI{I4 MAJIbIX JIEtrI{I4KOB J )

BpeMeHHOr rrpoMexyToK, qacTo JrI4IUb B KOHUe aBry-
cra- nepBofi AeKa.Ie ceHrr6pf,. flpu nocerrleqnu nel-
nzxon Kysneqroro Alaray B r4roHe-r4roJre neA r4 coor-
nercroy'rorqnfi eMy Mr.ixpopelre$ uacro noJrHocrbro
cKpbrrbr rro,{ ce3oHHbrM cHeroM, Kporr,re roro, 6olruun-
crBo MiIJIbrx JreAHr4KoB, KaK rop Kysueqxoro A:raray,
raK r.r Apyu,rx ropHbrx cr{cTeM, pacnonoxerrbr B Tpy.qHo_
AocryrlHbrx pafionax, qro Aenaer peryjr.spHoe lx noce-
rrleHr{e c rleJrbro MoHr4Topr,rHra 3arpy.{Hr{Tellgrrlr. He-
o6xo4ulra [oI{cK AI4atHo crl{rl ecKl{x rpr43HaKoB, Koropble
MoxHo orleHl{Barb AHcraHrIr4oHHbrMr{ MeroAaMu (xoc-
ulrqecrofi r4 a3poBrrcy€urrHofi creuxoft).

Heo4nor<parno [peAnpr4Hr4MaeMr,re lorrlrrKr4 rrpoB e-
ATI,I IPAHI,IIIY MC}KAY MAJIEIMI,I JIEAHI,IKAMI{ I4 MHOIOJIET-
Hr{Mr{ cHexHr4KaMrz r{cxoAr r{3 rfi nJrotrIagu, Sopurr,
HaJrvrrrvl ABrlDKeHrlr,r n pe;beQoo6pasyroulefi Ae{TeJrbHo-
crrz fJr{qrroHr4BaJrbHbrx o6lexroe H9 Aa,rv cyuecrBeH-
Hbrx pe3ynbraron, Tax, ecJrr{ rlcxoAr{Tb r43 oqpeAeJleHlur
fmquoloruvecKoro cJroBapr, oxono 1/5 BbrAeJlgHr{brx B
Kysueqxovr Alaray JreAHrrKoB noo6ule He ̂ .nBJrrrorcf,
Miur6IMr4, TaK KaK rrx nnoruaAb 6onee 0,1 xu'. B ro xe
BpeMr B oTHorrreHr4r4 cHexHuKoB KOHCTaTI'rpyrOTc.rr AaH_
sr,re: <...6o;rbrurzHcrBo aBTopoB cqr4Taror cHexHr4KoM
cHexHo-JreAonoe o6pasoeaHr{e pa3MepoM Ao I xrr,r2>
[OcoxlrH, 1981: 9]. ,{olroe BpeMr Hnr[qr4e ABrrxeHrur
14, KaK cJreAcrnue, cnoco6nocrb K pe:re$oo6pa:yrorqef
.qe.rrTeJrbHocT[ flBIrs,rrr4cb fJraBHbrM Kpr4Tepr{eM rrprr Bbr_
rBJreHrr[ neAHr4KoB, Sror nogxoA yrparr{Jr cBoro aKry-
iIJIbHoCTb BBI4Ay oTKpbITlUr cHexnlrxOe c Co6crseHHbrM
ABr.DKeHr4eM fOcoxuu, 1981] z uuoroo6pasnx Qopm
perre Qa, co3AaHHbrx npoqec caMr4 :auBa1lzrLr (nuralnrue
Kapbr, Hr{rlu, Konyca BbrHoca u ap.) [Jko6zrr.lon, 1967].
B cnequ1pr,recKrrx ycnoBrarx Ky:neqroro Anaray, co-
[pr)r{euHr,rx c aHoMirJrbHofi cneNnocrrro ocenrrx xpe6_
roB, f.qe o6reltrr HaKolJreHHoro 3a 3r{My cHera Ha noA-
BETPEHHbTX CXJIOHAX BCII{KI4, A TPOUCCCbI HI4BAIIHI4 NPO-
TeKaror neo6rrcaftHo r{HTeHclrBHo, xprzrepufi orcyr_
crBmr ABr4xeHr{f, 14 cnoco6nocru x pelreSoo6pasona_
HI4ro y cHexHbIX nolefi ue BhITIoJIHlIerc.rL TaxNe B 3ToM
pafioue cneAyer ocropoxHo rpaKroBarr, xpurepufi
Hurwurl qerrofi rpaur,rlFr MexAy o6nacruo ruraqrrr, Lr
o6lracrrro pacxoAa BerqecrBa, xoroprtfi, rro MHeHr4Io
H.B. Koaa,reHKo, flBJrJrerer fJraBHbIM [pr43HaKoM neA-
HIIKoB, Aaxe 6olee BaxHbIM, qeM co6crseHHos ABTDKe-
ulre [Konalenxo, 2008]. JleAuurrz Kyrueqxoro Alaray
HaxanJllrBilror cHer ecefi noBepxHocrbro lI B orAeJrbHbre
foAbr c arrcoxofi cHexHocrbrc u satflNHoft necuofi rr,ro_
ryT OCTABATI,C{ CKPbITbIMI'I I]OA CE3OHHbIM CHEXIIbIM
noxpoBoM Becb nepr{oA a6lnguu, KaK Mr,r ua6lroAalu
ero n 2008 u 2013 rr. Taxxe 6ecuepcuexuaenofi ssr.s_
eTct IIonbITKa BLrAeJrlrTb oTAenbnyrc npoMexyTorlHyro
KaTeropr{ro MexAy Jre,{Hr4KaMV r4 MHOrOJreTHr,rMr{ cHex_
HIIKaMU, rITO HeOAHOKpaTHO OTM9TIaUIOCb pa3HbIMI{ IIC_
cneAoBareJr{Mra [Ocoxun, I 98 1 ; Konanenxo, 200g].

T arcuu o 6p as oa, o cu o e u oil m e op emwt e crcoil s qd av eil
npu u3yveHuu Marwx neduuxoe u cHeJrtHu*oz, c uaweil

movKu 3peHu.fl, ngLflemc.fl noucK uemKoeo Kpumepuz,
nostornrculezo uadecrcuo pasdenumu ?mu epynnbt
cuecrcuo-tedoeaw o6pasoeauuil u u3yqqmb ux duuauuxy
d ucm auqu ouuatuu u e m odau u.

PgA raccneAosarerefi ra:6eraer Bo[poca oIIeHKr{
BpeMeHr4 Help epbrBHoro cyulecTB oBaHr{.fl MHOTOJTeTHAX
cHexHrzKoB v 4aer oOruue SoprvrynraponKlr, KaK, Hanpu-
MsP, (HeOrrpeAeJreHHo Aonfo) [frquraororlltrecxufi
cJloBapr, 1984: 4091. B lpyrrx cJrlrqalrx r4Merorc.rr irer-
Kue yKA3aHVA Ha OfpaHIrrtIeHHocTb CpOKOB cyrUecTBOBa-
HI'I,{ MHOIOJIETHI'IX CHEXHI4KOB TOAAMI4 VNV TEKATAM:/.. ,

H.Z. Ocoxug yKil3brBaer, gro cHexHVKoM fBJr.f,erc.fl
o6pasonaHrae, rroMI.,IMo rrpoqlrx npr{3HaKoB, cyqecrBy-
IoIIIee (oT HecKoJIbKIIX qaCOB .[O HeCKOJIbKAX JIeT)

[Ocoruu, 1981]. B orHorrreHr4r4 ycrofr.rnnocrrz MHofo-
JIeTHI/tx CHCXHI4KOB K KJII4MaTI{II9CKUM I,I3M9H9HI4'M B
nr4TepaType HeoAHoKpaTHO Bbr0Ka3brBaJrocb MHeHue,
rrro 3Tr4 o6pa:onanua voryr 6r,rrr BecbMa ycroft.rnerr-
Mr4 K 3Harrr{TeJrbHbrM rone6anlr.{r4 KJrHMara [frasrrpuH,
1977; Tsuchiya, 19841..{aunne nocJreAHnx r4oaneAoBa-
nrzff yxa:rrnaror, qro MHofoiIerHI,Ie cHexHI,IKIz lt [epe-
xoAr{bre o6pa:oa anur xap aKrepr43yror 6rrcrpa_a p eaKur/ur
Ha r43MeHeHrUr MHKpoKJrLrMaTr4qecKrlrx ycloeufi, orcyT_
cTBr4e r{Hepur{r,r coxpaHeHr{r, KoTopa{ rBJIseTcr BaxHbrM
csofictsoN{ JIeAHlrKoB. Zccle4oeaune Ar{HaMr{Krz MHo-
f oJrerHrrx cHexHr4KoB B Maccr{Be Monryu-Tafi r a s 2007 -

2008 rr. noxa:alo,trro peaKulrf, Ha KJruMarr4rrecKr4e Ko-
r'e6alEtus. HrrBuurbHo-fJrrulanbrrrlx cr4creM lroxer 6rtrr
xax 6ucrpofi n ovenn4nofi (cnexurru), raK v acprH-
xponuofi u pasluuuofi no uacurra6ala f9ucrxxor u 4p.,
2015]. B 2007-2008 rf. Ha reppr4ropr.u4 AaHHoro Maccr4-
Ba cyMMapHUUI [nOlIIaAb cHexHI{KoB no cpaBHeHr{ro c
cepe4znofi 1960-x rr. coKparrdnacb rroqrr4 n 15 pa:, r.e.
ua 94oh, B To BpeM.rr KaK rrno[raAb oJreAeHeHru coxparr4-
Jlacb 3a sror xe [epr4oA Bcero Jrr{rrlb aa3}yo [laruoruxrn
u gp., 20121. H.B. KosarenKo orMeqaer, qro corocraB-
Jreur{e MexfoAoBbrx xole6anufi KoHTypoB pa3Hbrx Hr4-
BnJrbHo-ilr.rrur{arrbHbrx o6pa:oranuil Ha llyropaHe noxa-
3illro, lITo fpaHI4IIbI MZIJIbTX JIe,{HI4KOB OTnI{rIilIoTct fopa3_
Ao 6onblItefi cra6ulruoctuo, B To BpeM.rr KaK cHexHr4Kr4
cnoco6nrr 3a oAr4H ce3oH llcrrbrrbrBarb pacnaA Ha He-
cKoJrLKo He3aBr4crrMbx o6pa:oraurzft a 6rrcrpy,ro pereHe_
parytro BrrocneAcrBnn [Koralerxo, 2008].

Taxlrnr o6pa:ou, ecJrr{ Mbr pacrur4pr,rM Knaccr4rrecx o e
oqpeAeJreHr4e roHsrl4ft (MHoroJrerHrrfi cHexHnx>, <ua_
nrtfi neAnr.rxr> uH$opnaaquefi o npenreru,r HenpepbmHoro _
cyruecrBoBaHuf, 3TWx Oolexron, 4uQoepenuuaws Lrx
ynpocrr{rcf,. flpu raxou noAXoAe lruorolernufi cuex_
Hr4K - 3To o6pasoaauue, cocrortrlee [peI{My[IecrBeHHo
I,ts cHera u $upna, HenpepbrBHo cyuecrB),roqee B Teqe_
Hr4e HecKoJrbxrrx Jrer unv EecflTnIrerlrfi, ueycrofi.rrzBoe x
Brryrpr{BeroBrtu xone6anrirrM KJrr{Mara N cnoco6noe
[oJrHocrbro crar4Barb 3a oAr4H ne6laronprarrnrrfi roA.
B locle.45,tou1ufi 6laronpu.qrHrrft neplroA n nrasa[lHofi
HIzure eogo6HoBJlrlrorclt HaKorIJIeHI,Ie cHefa I4 IIT.TKJI pa3_
BIITI4,{ MHO|OJIETHEIO CHEXHI4KA I43 CE3OHHOTO CHEXHO-
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fo rroJr.f, noBTop.rleTcf,. B csorc oqepeAb, K MaIJIbTM neA-
H}rKaM CJreAyeT OTHOCI4Tb O6pa3oBaHr4{, cJroxeHHbre
nper4MyrqecrBeHHo r43 Qupua v rrbp.a, o6laAarourae
uuepuueff coxpaHeHr4rr. Bperr.rx r{x HenpeplrBHoro cy-
UIeCTBOBaHI,I{ I1'CI{I.dCJIfleTCg. KaK MI4HLIMyM BeKaMII I,IJII4

rr,rcf, qeJrerr4f MH. Manbr e jreAHr4Kr4 o6raAaroT y croiivu-
BOCTbTO K BHyTpT4BeKOBLTM KOJreoaHr.If,M rurr4MaTa V peA-

rr4pyroT Ha yxyArrreHr4e fJrf, urroKnlrMaTr,IqecKlrx ycJloBr4fi

orcryrraHr4eM rr coKparrleHr{eM MorrlHocrr4 neAoBofi
TOJrrqr4, a Ha r{x ynyqrxeHl4e - HacrynaHl,reM r4 HaKorrJIe-
Hr{eM JIeAOBOfi UaCCr,r. Ha naur B3DrsA, I4MeI{Ho Kpr{Te-
prafi < npelrenr4 He[p epbrBHof o cyr{ecTB oBaH}r-rD rro3B o-
n.rreT [poBecTr4 (rrgpTy) MexAy .rreAHr{KaMr4 r4 cHexHrr-
KAMI4.

9so,'rrcq[s oreAeHeHrrq r,r AHHaMrrKa KJrr,rMara rop
Kyrueqroro Anaray c1975 r. rro Hacroqulee BpeMfl

Co npeueuu orrpbrrr,{{ r{ Kar?urofr{3arlrrr4 JIeAHT{KoB
Ky:neqroro Araray qporrrJro oxo:ro 40 ler, uonpo6yev
r4Hrepnperr.rpoBarb HaKorrnennrrft (paxruuecrufi vare-
prr€rJr c no3rrrlr4r4 Anr{TeJrr,HocTr{ HenpepbrBHoro cyue-
crBoBaHr,r{ BbrAeJreHHbrx n pafoue JreAHr4KoB, OleAeue-
nue Kysneqxoro Alaray 6rrlo orrprrro cpaBHr{renbHo
[o3AHo, B, 1967 r. llepnoorxpbrBareJreM rr r4ccJreAoBare-
JIeM neAHr4Kon KysHeqxoro Alaray 6rr:r llerp Creua-
nonu-{ lllnl4Hb, AoueHT Kys6accxoro rreAarorprrlecKoro
IrHcrlrryra. lIrr.r errnorHen 6olrruofi $ponr pa6or uo
I43yIeHI,to yclonufi cyrqecrBoBaHvrfl, pe)KprMa, uopSo-
norr4r,r JreAHI4xor. C ronua 1980-x rr. 14 ,rlo Hartana
XXI e. neAHrrKr{ ororo pafioHa HccneAoBareJlbcKlrMr4
rpylmaMr4 He noceruanucb coBceM. B 2002-2005 rr.
HeCKOJIbKI{MI4 He3aBI{CI4MbIMLI IICCJIeAOBaTen{MI,I qpo-

BOAr4nr4Cb peBr43r4Jr 14 MOHr4TOpr4Hf COCTOf, Hr4rr JIeAHT4KOB

Ky:ueqxoro Alaray [Crc6aen, 2004; Konaneuxo, 2008;
Adamenko et. al., 2015]. Bce pa6oru yKil3brBaror Ha
orcryrraHlre JTeAHHKoB B[Jrorb no 2009 r.

Bo npeur KaraJrorr43auupr oJreAeHeHnx Kyrueqxoro
Araray reoperr{lrecKl{e Bo[p ocbr, Kacarcqrle cs MuIJIoro
oJIeAeHeHI{-{, elqe ronbKo pa:pa6arrrnalucr. Bolee
yrny6renlroe r{3yreHrre pa6or fI.C. llluuss BbrqBr4Jro,
r{To HeAocraror{Ho trcHo, xaxoft o6lexr orHocl,IJrc.rr I4M K
JreAHr4KaM, a xaxoil K (cuexHo-JreAoBbrM o6paronaHu-
fM, rzMeloulr{M rrpr{3HaKr4 ne,rIHr4KoB)) (repulrnolorux
fI.C. Illrurus). B e4rlncrnennofi vrouorpaQuu, nocBfl-
llenuoft oneAeHeHr4ro Kysueuroro Anaray, rrprl xapaK-
Tepr{cTrrKe neAHr4KOB AaeTCr yKa3aHrre, qTo (K 3TOMy
Tr4rry orHocflTcf, rrocrogHHbre cHexHo-Qupnonrre o6pa-
3oBaHI,Ir, o6laAarorque BceMI{ xapaKTeprrbrMl{ npr.r3Ha-
KaMI4 neAHLIKor> [IUuuur, 1980: 33]. Orrue.raerc.rr raK-
xe, rrro HeKoropbre KpyrrHbre cHexHI{Kr4 ruomra 6urr
IlprlrHrTbr 3a JreAHr{Kr{: <...oruu6xa, BeporTHo, He [pe-
Bbrruaer 5-7%;o or o6rqero qr4cJra JreAHrrxon> [IIIuunr,
1980:. 241. Havu npourBeAeH aHrrJrr{: 6o.nruoro xonu-
qecrBa Qororuarepuala 1970-1980-x rf., Ha KoropoM
3alrellarJreHbl JreAHr,IKr4 KysHeuxoro Alaray, r,r3 qacr-

Hbrx apxrrBoB Typr4cTr.{qecKo-KpaeBefiecKlD( r-pyn[, a
raKxe rlr apxvna lI.C. IIInuHq n HonoryrHerFoM rpae-
BeAtrecKoM My3ee, I{ ycTaHoBJreHo, r{To y rr.luorn< o6pa-
3oBaHI4f, BbrAeJleHlrbrx KaK neAHr4Kr4, xapaKTepHbre rrpr{-
3HaKrl Jre.qHrrxon (cloxeruae JrbAoM, p?BAeneur,re sa o6-
nacrb a6Juur4r4 r.r arKyMyn.sur4n, Bbrnyxnrrfi npoQu:n n
Ap.) orcyrcrn oBurr4 r4ra rrcqe3Jrr4 yxe K KoHrIy 1980-x rr.
3ru $orouarepraaJrbr 6utu lr'avu qacrrrrilHo ouy6lzxo-
naHn [Adamenko et. a1.,2015].

B xaqecree r4JrJrrocrparlr{lr [pr4BoArrcr $orora6:ru-
rFI ro JreAHr4KaM Np 47 u 48 (puc. I u 2), nauu o6na-
pyxeHbr no4po6lue $ororpa$rzra 1985-1989 rr. Kax
Br4AHo Ha prac. 1, yxe Ha @ororpa$urx 1989 r. Jre.uHr{K
Ns 48 uMeer nornyurfi vaureo6parnrrfi npo$unr, clo-
Nen 6enrru $zpnou, [pr{3r{aKrr nbg'a H nolpa3IeneHn.{
na o6nacru alrslqlrtu r4 aKKpfyn{q[rr orcyrcrByror.
O nonHoft herloa4al4'r4u err.rx JreAHr{xon s 2004-2006 rc.
cBr{AereJrbcrByer H.B. KosareHro: <{Tar, le.qnux Brr-
coxoropnufi (Nr 47)... B Hacrofulee BpeM-rr lonHocrbro
rlcrre3... llornocruo AerpaAupoBan raKxe neAHrrK
Ns 48, rarerarlltuir r cocegHefi AoJrr4He) [Koea,renxo,
2008]. lloruoe Hcse3HoBeHr4e JreAHlrKa Ne 47 Qnxcupy-
ercr Qororpa$raxuu 2006 r. (przc. l, I). Hauu JreAHr4K
Ne 48 6rIr noceuleH B r{roJre 2006 r. u xlaccu0nuupo-
BaH KaK cHexHIaK 6e: npu:naxoB JreAtHoro rApa, cpaB-
HI{reJILIIIIe $ororpaSuu, orprDKaro[Iue ero rr,rop$orr,rer-,
pI4Io, [peAcraBJreHbr rtqL puc. 2.

B qelou Mbr MbxeM c AocroBepHocrbro yrBep-
x.qarb, rrro reAHr,rKu J\lb 2, 5, 6,8,9,29,30, 47, 48, 50-
55, 57,59, 60, 84 s XX - [epBoM Aecrrr4Jrerr{r,r XXI s.
HeoAHoKparHo [oJrHocrbro r{crre3aJrr{, 3ro naAexno
:a$urcuponaHo rrp.rrMbrMr{ noJreBbrMr4 Ha6lro4euuxtuu,
KocMocHrlMKnMr{ rr napHbrMtr QororpaSumrr{, AaHHbre
Koropbx 6srl:z ony6lnxonauu [A4aveuxo, fyrax,
2015a; Adamenko et. al., 2015]. 3rr.r cuexuo-JreAoBbre
o6pasoeanu.a uenecoo6pa3no xlaccraSurlrrpoBarb KaK
MHOIOJTeTHLIe CHeXHI4KI{, KOTOpbre TOJIrKO n 6naronpu-

f,rHbre roAbr $opuupyror neArHoe r4po. Karalorlr3aur4f,
r,rx BeJIacb e 1970-x rr., 6latoupuarrrlrx AJI.{ HaKolJre-
Hr4{ cHexHo-reAoeofi Maccrr, arro Bbr3BaJro .rIaHHVIo
oruu6xy.

JleAnraxu J& 1, 16, 22,23, 49, 83 o6pazylor rpymry
AerpaAr4poBaBrnllrx JreAHnxos. Ha ocHoBe AaHHbrx MeTo-
Aa [apHbrx Qororpa$ufi MoxHo cAenarb Br,rBoA, qro B -

leplroA KaTanoflr3allr4tl IJur?rqlre y Hrx JTeIHTIKOBbTX
Irpr43HaKoB He Bbl3brBaer couHerrIafi. 3a nocleAnrae
40 ner ruroulaAb r4x yMeHbrur4Jracb Ha 40-70yo, no AaH-
HbrM Henocpe.{crBeHHbrx noJreBbrx raevepenufi [A4a-
MeHKo, fyrax, 20l5al. Kporr,re neAHr4Ka Nl 49, rce ouu
oTHOC.{TC.'I K IpI,ICKIOHOBbIM JIeAHI4KaM, KOTOpbIe, [o

3aMeqaHr,[o JI.C. Tpouqxoro, (orreHb cxoAHbI co cHex-
HlrKaMlD) [One4euenrae Vpana, 1966: 26].

VcraHosreHo, r{ro JreAHr4Ku J$ 56, 58, 85-87 ycrofi-
III.TBbI IIO OTHOIIICHI{rc K I.I3MCHEHII-f,Ira xIm{ara. 3ru

JreAHr4Kr{ cyruecrB}ror HenpepbrBno, no xpaftuefi nepe,
c Maloro JIeAHlrKoBoro [epr{oAa, rrro [oATBepxAaercq



HOBbTIZ NOAXOI K AI4@@EPEHII4AITtr,1 MANbX MIHI4KOB

JII|X9HOMETPIITICCKI4MII I{CCJI9AOBIIHI{'IMH HA I{X MOPCHTIX,
apxrmrcrMr.r $ororpa{unr.rr, Korrqa XIX _ nepnofi nolo_
srrnr )fi n. [Adamenko et. al., 2015]. Kocneruo Ha 3ro
yKa3brBaror raxxe AaHrlbre o6 [sr\4eHeruru :r;trrnuara n pait_
oHe ro AeHrpoxpoHoJronTrrecKr4M .{aHHbrM lAlaruenxo.
20121. tIo croefi uopSoJroft4lr 3ro reyflHbre *upo"rr, ,n"
rrprrcKJroHoBble JreAHr4Krr, Jrexauure e nrrpa6oranrnx ne,u_
HlrxoBbD( HL[Uax v]rpr Kapax, csopuuponanrnx rmeficro_
IIeHoBbIM oJreAeHeHHeM. Hall6onruee coKparrlenr.re reA-
rumoe ycroftw ofi rpynrnr :aQurcuponaHo s 2002_
2004n. C 2005 r. neAur/rKa .Ilb 56, 5g, g5_g7 crabznusu_

poBturr4cb Iz yBeJrrrrlrrB€lror rJrolrlaAr4 r{ Motr+rocrr reAoBorl
ronrur4. C2004 no 2015 r. ruroulaAb JreAHrrxoB Kapararu u
I{errpanrnrrft Ha ocHoBe alur:,ll:la aepoSorocmruxon
Landsat yBeil.Frr4nacb ua 0,Q2 ra 0,04 xrr,r2, qro .o"r*-.,
15 u20% coorBercrBeHrro or rrJroqaAr,r, yxarannor)i n Ka-
rurore JreAHr{KoB CCCP. Taxxe sa0uxc4poBaubr yBeJrrr_
qeHr.re TonrytrIbr lrb,4a Ha ne.{HrirKe Kaparam r{ 3aMeArreHrle _
orcryrrJreHrur ero Qponra. 3a nocleftue 12 w Jre.rrHr{K
Kaparaur orcryrrr4rr ua 21 M, Atur cpaBHeHlur, c 2004 no
2005 r. cpeAHee orcrynaHr4e Qponra ne.4nr.{Ka cocraBJrrJro
6,5 u lAgzuelu<o, f1rax, 20156].
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pnc. 1. tr;IsMeHeHHe cHelr(HrrrcoB J\b 47 n 4g sa nocfleAuue 30.ner, r.laccuenrlrdpoBaHHbrxe Kararore JteAHr{KoB CCCP *"*-rr.A""*" lo6oruaveHrr crpenrca*ru)I - uro:* 1985 r' (anrop dororpa$nu ttt,"r.r.t;;ill ^n" 2006 r.,.r.r*r"* Ne 47 noruocrbrc crrur (@ororpa6r.rr I,I.B. fynrera);III - noneq aBfycra 2oi2'r,Ha Mecre cHexHI4KoB J\b 47' 48 .u"""r", 
".ooniur""'Erp"o""r. nrrHa Ha (poue noruocrrrc ceo6o,4Hofi orce3oHHoro cHera reppr4roprar.r ((pororpa(pus M.M. AaalaeHxo)

Fig' 1' changes of snowfields .l{! 47, 48 over the past 30 years, that was classified in the catatog of Glaciersr^-ru,),,^,:85 (pho,o by ",y"^:i:l*ilfi:iff1&:-#?j,JHl?f*:ffi,:il1%;.;";;;v Gu,aev); rrr _ end of
fi:tJ?i,i3,f;itlfl:nn#Jfields Ns +7, 48 id; are small fim spots on the bactgrouna or *.rtr,ut'.o,npr.t.ry rree orseasonar
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Puc.2. CparnurelrHure rpororpaQr.rr.r cHexHuna .I(b 4g, KJraccllenqupoBaHHoro
B Kararore JreAHrrKoB CCCP KaK JreaHr{K

I---rzro$ 2006 r., o6pa:orauue croxeno ce3oHubrM cHeroM rr rroBrop{er $opruy crnona (QororpaQu.r Z.B. lynrera); II - aerycr
1989 r.,^nonoxenue repxreft JII4Hatr cHera 3a nocJre.qHlre 30 ner ngruenluro"i nar"u"r".nruo laerop-6ororpatfrau nenenecren); Iil -
urosn'2006 r. (Sororpa@ux r'LB. fynxena); IV - anrycr 1989 r. (anrop $ororparfuu neu:aecl€n)

- TiF. ]t llmnarative photos of the snowfield J\! 48, classified in the Catalog of Glaciers of the USSR as a glacier
I - July 2006, the formation is composed of seasonal snow and repeats the shape of the siope (photo by I.V. Gulaev); II - Arfiust I 9g9,
the position ofthe upper snow line for the last 30 years has^changed insignificantly (unknown author oiphoto); III - July ofzO'OO lptrotoby LV. Gulyaev); IV - August of 1989 (unknown author ofphoto) 

-

AHalras AaHHbrx no eAr{HcrBeHHofi BblcoKoropuofi
MereocraHrlr{u HeHacrHa_f, r Kysueqrou Alaray yxa-
3brBaer, rrro 3a 40 ner cpeAHtJ{ JrerH.rrr reMleparypa B
palone yBenr{rllrJracL Ha l,3oc (cxopocrr luueftnoro
pocra 0,33'Cl10 ner), cpeAuer-oAoBoe KoJrrlrrecrBo
ocaAKoB TaKXe yBen[lrunocE Ha 320 uu (reun m.ruefi_
Horo pocra 80 rr.lvll0 Jrer; MereoAaHHbre c nopriura me-
teo.ru [FynurtrHa u Ap.] npoaHarrz3r4poBaubr narrau).
3aQuxcnpoeaHHoe r.BMeHeHr,re KJrr{Mara rrpaKTr.IqecKrr
TOqHO COOTBeTCTByeT 3 aBIICI4MOCTII: (... IIOHIZX{eHVI1 VtUl
noBbrrtreHrze JrerHr{x reMrreparyp ua 1 rpa4yc Qemcu.a
BJIIUTeT Ha cHefoBylo fpaHrrqy, TaK xe KaK yBeJrrrrreHr4e
vlu yt\{eHbrueHlle xoJlrlFrecTBa ocaAKoB IIa 300 MM..,)).
BbI.rrBJreHHoft M.B. TpouoBbrM An.rr neAHr{KoB Anrax
[Tponon, 1964].

3ar.nroqeHue

Maarre JIeAHI{Ktr, HecMorpr Ha ro, qro r,rx rurorqarlr
He lpeBbrrrriuor 0,14 x#, cyqecrByrcr B Kyrneqxou
Araray HenpepbrBHo B TeqeHHe KaK MI4HlrMyM HecKonb-
Krlrx cToJreTr{ft. MnoronerHr4e cHexHL{KI,I MOryT IOJTHO_
cTbro I{cqe3aTb 3a oAHH He6flaronpl4rruufi rog, lrx cpoK

HerrpepbrBHoro cyulecrBoBaHur B KysHer{Kola Ataray
Moxer Aocrlararb HecKoJIbKr{x ilecsruneruir.

C uaueft ToIrKr{ 3peHr4.s, (ArlzrerbHocrb HerrpepbrB-
Horo cyulecrB oBaHruD) rnrul4aJrbHo-HrirBilJrbHoro o6lex-
Ta MoxHo r4cnoJrb3oBarb KaK Kpr{Tepuia npu onpe,qene_
HI,Ir{ Kareroplrfi (MHororerHl4ft cHexHI{K) I{ (Marrrrfi
JreAHr4K). c uostuuu (IJrHreJrbHocTr,r He[pepbrBHoro
cyqecrBoBaHr4rl) Mbr MoxeM rtpe1rronoxl{Tb, rITo B Ka_
r€lJrore JTeAHITKOB cccP xax JreAHrrKr4 6ru xlaccurpz- -

ur{poBaH 6olrurofi upoueHT MHOfOJreTHrrx cHexHr4KoB.
3na.ruremHoe coxpalqeHr{e [noqaArd olegeneura_r Kys-
HeuKofo Ataray, KoTopoe 6ruo :aperzcTpr.rpoBaHo B
2002-2005 rr., 6ruo Bbr3BaHo, B nepByro oqepeAb, cra-
r{BaHr4eM nogo6nux cHexHo-JreAonrrx o6pa:osaril,rfi.
AnarorlrsHas curyarlul^ na6ruoAanacr u s 50-x rr.
XXn. [Illnralrr, 1980]. Tarru o6pa:ou, repBoHaqarb-
Hzur orIeHKa Dr{qr{anlHoil cr4Tyarluv a Ky:Heqxou Ala_
Tay KaK IIoJrHa.f, AerpaAaur{r{ (aaHHas HaMu ]4 ApyrnMr4
I,IccJIeAoBarerf,Ml4) .nBlr.serc.g Hero.rHoft .

Aamoput zupqorcatom 6tazodapuocma l,Izopro Burc-
mopoluuy lymeey 3a MHozolemuee compyduuvecmlo
u rn 6 8H o nped ocm aet euuu e Qom ocH.uJvtKu neduurcoe
Kysueqxozo Atamay. Mut mqrczrce npusHamerrbHbt py-



HOBbrrz TIOAXOI K [I4OOEPEHrI4AIIr4r4 MAJrbtx nEAHT4KOB

Ko?odcmsy Hoeorcysue4rcozo xpaeeedHecKozo My3en 3q sbtnqnm cmqpweMy HqyvHorvty compyduuxy uHcmu-6o3Mo)rcHocma pa6omor c JtuvHbtM apxu7oM nepsoom- mymq zeoepq$uu PAH vepuoeou 
"rrtoduune ]IqanoeueKpuqament ottedeueuun Kysueqrcozo Anamay 3a 7eHHde colembt u udeu no pcB,umun dauuozo uc-r'c. il-lnuun oco6yrc 6aazodapuocmb a,mopbt 6btKa- cnedoeauun.
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A NEW APPROACH TO SEPARATION SMALL GLACIERS FROM PERENNIAL SNOWFIELDS WHICH IS BASED ONTHB DATA ABOUT DURATION OF THE CONTINUOUS EXISTENCE OF GLACIAL AND F'IRN OBJECTS(ON THE EXAMPLE OF THE KUZNETSKY ALATAU MOUNTAINS)

To properly assess the changes of geosystems and climate in areas where smal.l foms of glaciation are presented it is necessary todistinguish the objects related to glacieis and ob.lects that associated with snowfields. overestimation or undlrestimation of the numberofglaciers due to perennial snowfields distorts ihe true picture ofthe glacial situation and leads to incorrect climatic and hydrologicalforecasts' In this article we review principles and approaches to the clas-sification ofsmall glaciers and perennial snowfields and consid_er the possibility ofusing the criterion oiduration'ofthe continuous existence ofglacial and fim objects for solving this problem. The



paper also summarizes meteorological measurements data, field records of 30 glaciers and remote sensing methods (repeated photos,satellite images data) to provide an overview of climate and glacier fluctuatiol.rs in the Kuznetsky Alatau mountains during the last40 years' The evidence suggests that for the Kuznetsky Alatau mountains, where more than half of all precipitation falls as snow, warm-ing leads to increase of snowing and amount of accumulated snow mass on the leeward slopes. Since zo6s large cirque glaciers haveceased to decline and shown the trend ofarea and ice thickness increase. It is substantiates the view that large-scale degradation ofglac-iers that recorded in the area. in-2002j,005 can be explained by the fact a large number of perennial snowfiJlds were elroneously classi-fied as glaciers, whereas periodic disappearance ofpeiennial snowfields in un-favorable years is commonplace.
Keywords: small glaciers, perenniar snowfierds, Kuznetsk Aratau mountains.
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