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N3MEHEHUE COCTOAHUA OJIEAEHEHUSA CEBEPHOI'O
MAKPOCKJIOHA WIE AJIATAY 3A 60JIET (1955...2015T.)

KATAJIOI JIEHUKOB, THHAMUKA, AKKYMYJIAL[HUA, ABJIALIHA,
BAJIAHC MACChI

Ilo mamepuanam Kamanozoe onedenenus ceeeprozo ckiona Hne
(Baunuiickozo) Anamay, cocmasnennvix na 1955, 1979, 199@ 2008z-.,
Xapaxmepuzyomcst 6eIUHUHbL U MEeMNbl COKPAWEHUS. OCHOBHBIX MOPGHO-
Mempuyeckux nokazamenei 1e0HUK08 — ux niowaoeil, OiuH U 06vemos, a

makace banranca ux maccwl 3a 53 200a. Oyenusaemces cocmosiHue neoHu-
ko6 ¢ 2015¢.

BBenenne. JleBble MPUTOKK HW)KHETO TeYeHUs p. Ui HauMHAIOTCS U3
JICTHUKOB CeBepHOTo cKkioHa Mine Anatay. O npoctupaercs Ha 280kwM ¢ 3ama-
Jla Ha BOCTOK 1o 43°c.11. B ipeaenax /5...78°B.1.

Wne Anaray nanOosnbinux Beicot, 4000Mm u Ooltee, JOCTUraeT B LIEHTPAIb-
HOI1 yacTtH, nmerouieit npotsskeHHOCTh 140...150km. Bricmeli Toukoit xpedTa sB-
asercs ik Tanrap (4978wm) (puc. 1). BonopasnenbsHeiii rpebeHb xpedTa Ha 00ITb-
IC YacTH CBOETO MPOTSDKEHUSI MMEET OTHOCUTEITBHO HEOOMBIIOe paciiicHEHNE.
Bepumael rop fiexar no4TH Ha OJJHOM YPOBHE W HaJl TPHIICTAIONIMMH Y4aCTKaMU
JoyH nogauMaroTest HeBbicoko — Ha 800...100Qv. B Tanrapckom yszne riayOuna
pacunieHeHus Oosee 3HaYMTeNbHA. AMIUIUTY/IA BEICOT BOMM3M MHKa Tanrap 10cTu-
raer 2000M. 31meck BO3BBIIIAIOTCS MHMKH albIHiickoro obmuka: Axray (4686m),
Kapaymsunray (4500m), Korp (4631m), Mertamrypr (4600m) 1 ap.

CoBpeMeHHOE OJICZICHCHHE Ha CEBEpPHOM CKIOHe Mie Anaray JexuT
Mmexay 76°18'm 78°00'B.1. IlepBoii ¢ 3anmaga pekoi ¢ JIGAHUKOBBIM NMUTaHUEM
siBisieTcd p. Y3yHkapraibl. K BocToky ot Hee TekyT peku UemanraH, Kackenes,
Akcait, bonpmas u Maas Anmatunku, Tanrap, Mccbik n Typress.

Marepuaibl 1 MeToabl. [lepBble T0CTATOYHO JOCTOBEPHBIC CBEICHHS O
pa3Mepax oJIeZICHeHHsI CEBEPHOTO CKJIOHA Mie Anaray B cepeMHe MpoIUIoro BeKa
npuBenersl B MoHorpaduu H.H. ITansrosa [9]. Ilo marusm [9], Torma 3mecs Ha-
canTeiBanock 194meHnKa ¢ omei miomapo 297 kM.

“KasHY uwm. ans-Papabu, r. AnMatsl
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TlepBoHauaNIbHOM K€ «TOYKON OTCUETa» CIICKEHUS 32 COCTOSTHUEM JIETHU-
KOBOH CHCTeMBbI CeBepHOro ckioHa Mine Amaray mocmyxun 19554 rox, kxorma
371eCh BIIEpBBIC OblIa mpoBezcHa aspodorocheMka (ADPC), oxBaTHBIIAS BECh MaK-
POCKIIOH XpebTa. Ee MaTepuaibl JIerId B OCHOBY COCTaBJICHHOI'O HAMH, COBMECTHO
¢ P.B. XonunbiM, Karasora neqHukoB GacceliHOB J€BBIX MPUTOKOB p. Mim [4], a
TaKke KapThl oneneHeHus: xpedta B Macmrade 1:100000.B stom Katamore, BbI-
MOJIHEHHOM B COOTBETCTBUH C pekoMeHmanusMu «PykoBoactea» [10], TouHOCTH
OTIpe/IeIIeHNs IUTOMAeH JIeXHUKOB coctapmsuia 0,1xm?, a ux mmH — 0, 1kM.

-

Puc. 1. Bvicuas mouka Hne Anamay —nux Jleap (4978m).

Jlerom 1979r. Opina ocymecteiena Bropas ADC, mokpeIBLIas TEPPH-
TOPHIO TISHUAIbHOM 30HH XpeOTa. [To ee mannpiM B 1987t. Oblia co3gana Ho-
Bas KapTa ojeaeHeHus xpebra B macmTade 1:25000.TouyHoCTh OomnpenenacHus
UIoNIaAel yBEeIMUYHIACh, MO CpaBHEHHIO C [4], HAa MOPSIOK W COCTaBMIIA
0,01kM% a ommbKa uX M3MepeHui He npesbimana 2...3 %. PesynbTaTsl 5THX
orpezeseHuid 00001IeHbI B HamuX padoTax [1, 2).

B cenrs6pe 1990r. nposenena tpeths crutomHas ADPC paccMmarpuBae-
MO¥ JIeTHUKOBOH cucTeMbl. [Inomann oTaemudprupoBaHHBIX KOHTYPOB JICTHU-
KOB BBIYHCIISUTACH O Kapte 1987T. yke He IIaHMMETPOM, a C MOMOIIBIO Ta-
netkn (pasmep sueiki = 1MM?), 4To 06ECIeUHIO BO3BMOKHOCTD ONPEIeICHHS
TLIOMIA K JTba ¢ TouHOCTBIO 0,001kM>.

Haxkownen, eme oaunH, 4eTBEpTHI 1Mo cuery, KaTtanor neqHUKOB ceBep-
Horo ckioHa Mne Amaray no ux cocrossauio Ha 200841 ro coctaBneH mo iaH-
HBIM KocMuueckux cHuMKoB lkonos, ALOS, IRS1 Landsat-7& asyx BapuanTax
— AL Kokapessim [5] u aBTopom. OmpenencHue mapaMmeTpoB JIEAHUKOB TIPO-
m3Bomunock B TYIC mporpamme Maplinfo. K coxanmennto, mpu cocraBiIeHHH
storo Karamora He ymanoch OnpeseNiuTh BBICOTHBIC OTMETKH BBICIITNX W HH3-
IIMX TOYEK JICAHUKOB, & TAKXKE BHICOTHI (PUPHOBOM TUHKUU (TPAaHHUIIBI TATAHUS).
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TeM He MeHee, UMEIOIIHECS JaHHBIE 33 YETHIPE «PerepHbIx» roma (1955,
1979, 19901 2008)103BOISIOT BBISIBUTH U3MCHEHUSI OCHOBHBIX ITOKA3aTeNeH oJie-
JICHEHHUSI, TIOJyYUTh OOBCKTUBHYIO KOJIMYECTBEHHYIO WH(OPMAIIUIO O TeMmax M
WHTCHCUBHOCTH STUX W3MCHEHUH JUISl CYXJCHHS O HAIpPaBJICHHOCTH TPOIECCOB
MaccooOMEHa M COBPEMEHHOH DSBOIIOIUN H3yYaeMOH JICTHUKOBOH CHCTEMBI 3a
nepron 1955...2008r. Hymeparus nemankoB B Katanorax 1979, 199G 2008,
B I[EJISX TIPEEMCTBEHHOCTH, ITPOU3BOIUIIACHE B COOTBETCTBHU C TIepBbIM Karanmorom
[4]. BHOBb MOSBUBIIMMCS, BCIICICTBHE Paciajia, JSAHUKAM TPUCBAUBAIIUCH TE JKE
HOMEpa C JOOABJICHHEM HHICKCA — OYKBBI PYCCKOTO ajihaBHTA.

ITo mannbiM A.JI. Kokapesa [5], B 2008r. B npenenax paccmarpuBac-
MOro paioHa HacuuTbiBaics 441meAHUK C IUTOMAABI0 OTKPBITOW YacTH
171,958«m? u o6bemom 6,898km>. TIpH 9TOM HHCIIO JEIHHKOB C IUIOMIABIO
> 0,1xm” cocraBmio 220euHni, a ¢ mwiomaznsio < 0,1km? — 221.To BapuanTy
aBTopa, B 2008r. 3mech mmenuch 383neqHNKa C IDIOMIAABIO 171,477I<M2 u
00BEMOM 5,5481KM3. B namem BapuaHTe KOJIMYECTBO JICIHUKOB C ILIOMIA IO
> 0,1km?, Kak u B [5], cocraBmo 220¢IHHHLI, a 9HCIIO JICJHUKOB C ILIOMAIBI0
< 0,1kM? — 163,Ha 58 eauuu MeHbIe, 9eM B [5]. MOXHO monarars, 4To 3TH
58 nefsHBIX 0OBEKTOB SBJIAIOTCS HE HACTOSIIMMHU (OKHBBIMID JICTHUKAMH, a
HETIOBMXHBIMH CKOTUICHUSIMH JIbJa HA CKJIOHAX, HEUTPAIOIIMMH K TOMY K¢
HUKaKOW poi B ()OPMHUPOBAHHH JICAHUKOBOTO cToKa. [lokazaTenbHO, UTO pas-
HUIIA B ONpEJCICHUN JICTHUKOBBIX TUIOMA/eii B 000MX BapuaHTaX HECYIIeCT-
BeHHa, meHee 0,3%, 4To CBUAETENBCTBYET O JOCTATOYHO BBICOKOW TOYHOCTH
ATHUX ONPEACIICHUM.

Junamuxa oJienenenusi. Hike paccMOTpeHBI M3MEHEHHSI OCHOBHBIX
XapaKTepUCTHK OJICNICHEHUsI CeBepHOTO CKiIoHa Wie Anatay, moirydeHHbIEe aB-
TOPOM 3a YeThIpe BPEMEHHBIX cpe3a, oxBaThiBatonmx S3roxa (1955...2008.).

H3MeHeHne KoauyecTBa JIGAHUKOB. Kak U B IPyruX JETHUKOBBIX paii-

OHaX, U3MEHCHNE YMUCICHHOCTH JICTHUKOB MPOUCXOIMIO 3a CYeT: 1) UX MOJIHO-
ro CTauBaHus, 2) pacnajia KPyIHBIX JICTHUKOB Ha OoJiee MeJKue U 3) OTUICHE-
HUSI TIPUTOKOB. 3a MPOIIEANIHA MEPUOJ B IEJIOM MO MAKPOCKJIOHY B CyMMe
npeobiagaay BTOPOH M TPETHH MPOLECCHI, YTO MPHUBEIO K YBEIUYCHHUIO YUCIIA
nexuaukoB (tabim. 1).

3a BeCh MEpUO]] B TPAHUIAX JICTHUKOBOW CHCTEMbI PacTasiid JECITKU
JeMHUKOB. Bce pacTasBiivie JIEAHUKH pacrofiaraliuch Ha OTporax xpedra ¢ He-
OONBIIMMU AOCOMIOTHBIMH BBICOTAMH U MAJIbIM BEPTUKAJIBHBIM THATA30HOM.
OHHU OTHOCHJIKCH K TPYIIIE JIGAHUKOB CKJIOHOB, BHCSYHUM M KapOBBIM, C Pe00-
naparomeii mwiomansio 0,05...0,1kmM%. OxHAKO OGYCIOBICHHOE CTAHBAHHEM
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YMEHBIICHUE KOJINYECTBA JICAHUKOB C JINXBOH IEPEKPBIBACTCA NX YBECINUYCHUEM
3a CUCT UX PA3ACJICHUSA, a TAKIKC B PC3YJIbTATC O6Hapy>KCHI/I}I «KHOBBIX>» JICAHUY-
KOB, HCYUTCHHBIX paHCC U 0003HAYEHHBIX HAa KapTax, KaK CHCTOBBLIC IIATHA

miomanpo mopsigka 0,01km?

. HeOomnpbimoe 4YHCIIO JETHUKOB C TUIOMABIO
< 0,1xm% B 1979r. KaK pa3 U 0OBACHSIETCS HEYIETOM TAKUX JIeIHHYKOB. Kou-
YEeCTBO JISAHUKOB ¢ wiomansio > 0,1km? 3a 53rona YMEHBIIMIOCH Ha 43, T.c.
Ha 16 %.Yucno jxe MeNKuX JICAHUKOB YBEIUIMIoch B 3,7 pa3za. Eciu B 1955r.
110 YHCICHHOCTH SIBHO MPEeobIaald JNeIHUKH ¢ mwomansio > 0,1km? (Goree

85 %), 10 B 2008r. 4rci0 KpyMHBIX JEIHAKOB COKpATHIOCH 10 57 %.

Tabmuma 1
M3MeHeHne YMCIIEHHOCTH JICAHUKOB Pa3HBIX Pa3MepoB
Yucno JIeIHUKOB C IUIOIIABIO, KM
T'on, nepuon >01 | <01 |  Beero
1955 263 44 307
1979 251 16 267
1990 232 98 330
2008 220 221 441
I/IBMCHCHI/IC YUCJICHHOCTH JICAHUKOB I10 IIEpUogamM

1955...1979 -12 -28 -40
1979...1990 -19 +82 +63
1990...2008 -12 +123 +111
1955...2008 -43 +177 +134

W3meHeHne oOIEro KoOJIWMYEeCTBA JICAHUKOB 10 YACTHBIM OacceiiHam
MaKpOCKIJIOHa XpeOTa MpeICTaBICHO B Ta0. 2.

Tabnuna 2
N3meHeHune 0011ero 4ncia JeIHUKOB 10 0acceiiHaM PeK B PEIEPHBIC TOIbI

Bacceiin peki Hucio e THUKOB H3MeHeHue 4ncna JeTHUKOB
P 1955| 1979] 1990 2008 1955-79| 1979-90| 1990-08
Y3yHKapransl 16 15 19 40 -1 +4 +21
Yemonran 10 9 10 18 -1 +1 +8
Kackenen 20 18 22 32 -2 +4 +10
Axcait 18 16 19 31 -2 +3 +12
Kapramunka 7 7 10 14 0 +3 +4
bon. Anmatuaka 49 45 55 86 -4 +10 +31
Man. Anmatuaka 12 12 19 11 0 +7 -8
Tanrap 92 77 98 124 -15 +21 +26
HUccsik 49 37 39 52 -12 +2 +13
Typrens 34 31 39 33 -3 +8 -6
HUtoro 307 267 330 441 -40 +63 +111
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Tonbko B 6acceitne Mamoit ATMaTHHKY KOJIMYECTBO JICTHUKOB COKpa-

THIJIOCH (BCCFO JINIIIb Ha O,Z[I/IH), B Oacceline KapFa.]'II/IHKI/I OHO OCTaJIOCh IMPCK-

HHM, B OCTaAJIbHBIX OacceiHaxX OHO YBCINYUIIOCH. 3a cuer pacnaza U BbIABIICHUA

MEIIKHX JISJIHUYKOB, TIPOITYIIICHHBIX B PAHHUX KaTaJIOTH3aIUsIX, o0IIee Koude-
ctBO jenuukoB Kk 2008r. mo IeAHUKOBOH CHCTEME B IICJIOM YBEIWYHIOCH Ha
76 equunil, T.€. Ha 25 %ot ux uncia B 1955r.

H3mecHeHne iomanun OJCACHCHMA. ComnocraBicHue JaHHBIX Karanoros

JIEJIHUKOB 3a YEThIPE PETEPHBIX rojia TOKa3bIBAeT BEChMa 3aMETHOE COKparle-
HHE TUIOIIAAN OJIeIcHeHUs paiiona (tadi. 3).

Tabnuna 3
M3MeHeH e MIOoMaaH ONe/IeHeH s (KM) [0 YaCTHBIM GacceiiHaM CeBEpPHOrO
Makpockinona Une Anaray 3a 1955...2008.

N T'on ITepuon
baccelin 955 T 1979 1000 2008| 1955...2008 *°
Y3yHKapraibl 12,9 10,31 9,169 7,818 -5,082 -394
Yemoiran 2,6 2,24 1,540 1,324 -1,276 49,1
Kackenen 13,5 12,86 10,667 8,687 -4,813 -35,6
Axcaii 13,5 12,49 10,644 9,255 -4,245 -31/4
Kapranunka 3.9 2,89 2,439 2,348 -1,552 -39,8
b. Anmatuaka 33,9 25,25 21,938 17,432 -16,468 -48\6
M. AMaTuHKaA 9,3 8,12 6,353 5,674 -3,626 -39,0
Tanrap 112,5 89,24 79,702 67,450 -45,050 -40,0
Hccnik 49,5 36,77 34,755 31,526 -17,974 -36,3
Typresp 35,7 28,88 26,338 20,456 -15,244  -42|7
Hroro 287,3 229,05 203,540 171,970 -115,33 -4Q,1

Kak moka3biBarot JaHHBIC TaOI. 3, HaI/I60J'II>H.I€My COKpaAIlICHUIO MMOABEPI-

JIOCh MEJIKOE JTCIIEPCHOE, PACCPEOTOYEHHOE Ha OOIBIION TEPPUTOPHHU OJIe/IeHE-
Hue OacceitHoB Yemonrana, Kaprammaku u bonpmiolt Aimvatnakn. MeHee 3Ha9H-
TEITBHBI TOTEPH IO JIbJIa Y JSTHUKOB OacceiiHoB Akcast, Mcchika u Typrenuy,
YacTo 3aJICTAIONINX B ITyOOKHUX U 3aTCHEHHBIX (BGaKOYJIKax» peibeda.

VYBenuuenue uuciieHHoctd JieaHukoB Kk 2008r. crmocoOcTBOBaNO yBe-
JUYEHUIO JPOOHOCTH OJIEIEHEHHsI, TOKa3aTelieM KOTOPOW CIYKHUT CpEeIHss

TUTOMIA]Th JISJTHUKA B CUCTeMe. MI3MeHEeHHe 3TOT0 MoKa3aTels 10 PENepHbIM TO-
JlaM TIpeJICTaBICHO B Ta0. 4.

B 1955r. cpennss mioriaas JieqHuKa B Tpex Oacceitnax — Tanrapa, Hc-
chika 1 Typrern — Gbita > 1km?. K 1979r. Takoii cpexHeil miomaiso obaa-
JIU JICTHUKHU TOJILKO ontHOTO OacceiiHa — Tanrapa. B 1990r. Bo Bcex OacceitnHax
MAKpOCKJIOHA CPeIHss IUIOMaab JeAHHKA crama yxke < 1xm’. Hambompurmmm
COKpAIIICHHEM CpeAHEH IUIomanay, B 2,6 pasza, OTIIMYMINCH JICAHUKH 0acCelHHOB
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Uemonrana u bonpimoil AmMaTHHKY, a HAaMMEHbINM, B 1,5pasa, nenHuku BbI-

IBUHYTOTO K ceBepy OacceitHa p. Manoit Anmatunku. [lo MakpockioHy B 1e-

2
JIOM CpeHss TUIOIAah JISHUKA cokpaTminack Ha 0,55km”, wiu B 2,4 paza.

Tabmuma 4
M3menenue cpenueit mionanm JeIHuKa (KMZ) 3a 1955...2008T.
. lon Ilepuon
bacceiin 1955 | 1979 | 1990 | 2008 | 1955..20p8
Y3yHKapraibl 0,81 0,69 0,48 0,20 -0,61
Yemouray 0,26 0,25 0,15 0,07 -0,19
Kackenen 0,68 0,71 0,48 0,27 -0,41
Axcait 0,75 0,78 0,56 0,30 -0,45
Kapranunka 0,56 0,41 0,24 0,17 -0,39
b. Anmarunka 0,69 0,56 0,40 0,20 -0,49
M. AnMaTtuHKa 0,78 0,68 0,33 0,52 -0,26
Tanrap 1,22 1,16 0,81 0,54 -0,68
Hccpik 1,01 0,99 0,89 0,61 -0,40
Typrens 1,05 0,93 0,68 0,62 -0,43
Cpennee 0,94 0,86 0,62 0,39 -0,55

INpencraBnsier Takke HHTEpPEC HW3MEHEHHE Pa3MEPOB CaMbBIX

KPYIHBIX

JISJTHUKOB MakpockiioHa xpebta 3a 53roga. B 1955r. mepByro msTepky cambIx

GOIBIIMX IO IUIOMANM JIEIHHKOB cocTapsmd. mutpuesa — 17,0km° (puc. 2),
Illoxamsckoro — 10,8xm® (puc. 3), Foproro unctutyta — 9,4kM° (puc. 4), [pu-

ropseBa — 8,5km? 1 ITamsrosa — 7,1kM’. 3a MpoLIE/IIHeE TOIbI B MPOLECCE Jerpa-

JAUA JISTHUKN [ opHOrO MHCTUTYTa W ['pHropbeBa pasienunuch Ha 3 JIeHUKA,

nenuuk JImutpuesa —Ha 4 (k 2012r. on pacnasicst yxe Ha 6 OTIeIbHBIX JIGTHUKOB

— puc. 5), a nequauk [IokanbCckoro — Ha 7 CaMOCTOSITEIBHBIX JICTHUKOB. B pe3yib-

tare B 2008r. caMbIM KPYITHBIM T10 TUIOIIA/IN OCTaJICS JICHUK JIMUTpHeBa, TOUHEES

ero nesas BeTBb — 5,655M?, 32 HUM crenyrot Jennukn KaccuHa — 4,896k,

[Mansrosa — 4,713m* u l'opnoro uncruryra — 4,200¢m>.

Puc. 2.J/leonux ,ZIMumuea ( 134)¢ 6aeHe p- Jleswiti Tanzap.
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Puc. 3. Komnosunnwiii neonux Iloxkansckozo (Ne 167)e baccetine
p- Cpeonuii Taneap.

{

= e 3 s s> i
Puc. 5.Jleonux Imumpuesa (6 yenmpe) na ko

CM(;C:HMMKe 2012-.




3a 53roma miomaab OJICACHEHUs CEBEPHOIO MAaKPOCKJIOHA XpedTa co-
KpaTuiiach Ha 115,83km?, ¢ 287,310 171,47xm% t1.e. ma 40,3 % puc. 6).
CpeHsist CKOpOCTh COKPAIICHHUS TUTOIIATH JICTHUKOB 32 BECh MEPHUOJT COCTaBHIIA
2,185km?/rox, wiu 1o 0,76%/ro.
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Puc. 6. /Junamuxa coxpawenus niowaou 1eOHUK08 Ce6epHO20 CKIOHA
Hne Anamay 3a 1955...2008e..

B pab6ore [2] pacueTHBIM ImyTeM (IIPOMOPIIMOHATBHO CPEIHEN JIeTHEMN
TeMmreparype BO3yXa Ha BBICOTE I'paHMIbI MUTaHMs) Oblaa OmpeaesicHa IUIo-
mazb OIeeHEeH s HecneyeMoro paiiona s 1930r. B 334xm”. Takum o6pa-
30M, 33 MOCHEHIE 78IeT NeAHNKA 31eCh JTHIIMIICH 162KM%, MM MOYTH To-
noBuHb (Tounee — 48,5 %o)XBoeii mIomam.

V3menenue anuHbl geaHukoB. OOImas aerpaganus oJeCHeHUs paifoHa

YETKO MPOSIBUJIACH HE TOJIBKO B COKPAIICHUH IUIONIAAU JIbJ1a, HO U B YMEHBbIIIE-
HUY JIAHEBI IEHAKOB, B OCHOBHOM BCIIEACTBHE HX OTCTyHaHus (Tadi. 5).

Tabnuua 5
W3menenue cpenneit ummabl teaankoB (kM) 3a 1955...2008.
N lon Ilepuon
bacceitn 1955 | 1979 | 1990 | 2008| 1955...2008
Y3yHKapraisl 1,29 1,13 0,96 0,51 -0,78
YemoJrad 0,77 0,71 0,55 0,38 -0,39
Kackenen 1,18 1,02 0,73 0,53 -0,65
Axcaii 1,38 1,32 1,06 0,63 -0,75
Kapramunka 1,20 0,97 0,70 0,48 -0,72
b. AnmaruHKa 1,24 1,02 0,85 0,56 -0,68
M. AnMaTtuHKa 1,34 1,25 0,76 0,98 -0,36
Tanrap 1,80 1,59 1,18 1,07 -0,73
HUccrik 1,57 1,34 1,17 0,95 -0,62
Typrenn 1,49 1,33 0,98 1,03 -0,46
Cpennee 1,47 1,29 0,99 0,78 -0,69
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[o nemHUKOBO# cUCTEMeE B TIETIOM CPEJIHSS JUIMHA JIETHUKOB 32 53rona
ymeHnbItack Ha 690M, unu Ha 47 %.HekoTopoe yBennueHue cpeHei JIMHbI
or 1990k 2008r., oTMe4YeHO y JETHUKOB OacceiiHOB Maioil AMMaTHHKH U
Typrean. OHO CBSI3aHO C PE3KMM YMEHBIIICHUEM UMEIONIMX HEOOBIUE JITHHEI
MEINIKHUX JICTHUYKOB B pe3yJbTaTe WX cTanBaHWs. HamOonbliiee OTHOCUTEIHHOE
cokpamienre mmHbel, oT 50 o 60 %, ucneiTanyu JeTHUKK 3aMajHOTO (UIaHTa
xpe0Ta, B MeXIypeube Y3yHKapraibl — bonbiras Anmaruaka. CymiecTBEHHO
MEHBIIIHE MOTepU cBoeH npoTsukeHHocTd, oT 30 10 40 %, uMenu JIeTHUKH BOC-
TOYHOU YacTH XpeOTa, B MeXIypeube Manoir AnmaTtuHku — Typrenwu, rae oc-
HOBHBIE Macchl JIb/Ia 3aJIeTal0T Ha 3HAYUTEIHHO OONBIINX a0CONIIOTHBIX BBICO-
tax (mouru no 5000Mm B Gacceiine Tanrapa), yem Ha 3armaze.

B 1955r. cpennss aauHa JIETHUKOB BO BCeX OacceliHax, kpome Yemon-
rana, 6outa > 1xm (¢ makcumymom B 1,9kxm B Oacceiine Jlesoro Tamrapa). B
2008r. Takas AaMHA COXpaHWIACH JIMIIb B OBYX OacceliHax — Tanrap u Mcchik.
Jnst Bcex ke JIeAHMKOB cucteMbl oHa crana < 1xm (780m). B 1955r. cambim
JUTHHHBIM ObLT Jenuuk Koucrturynuu B Oacceitne Jlesoro Tamrapa (puc. 7) —
5,7xM. B 2008r. oH coxpaHuiI CBOE IIEPBSHCTBO 10 3TOMY ITOKa3aTe/ k0, HECMOT-
P Ha TO, UTO 3a TU TOJIBI €T0 JUIMHA cokpaTmiach Ha 1,27km — 0 4,43kM.

[Ipu nzyuennn kosebaHuil IEAHUKOB BaKHO 3HATh HE CTOJIBKO M3MEHE-
HHUE UX OOIICH JJIUHBI, CKOJIBKO BEUYMHY OTCTYIAHUS WX KOHIOB. CpenHsis
CKOPOCTh OTCTYNAaHHUsl KOHIIOB JIGJHHKOB B CHCTEME OIICHMBACTCS B
10...12m/ron. B nienom 3a 53roza 31ech He 3a)UKCHPOBAHO HU OJTHOTO CITydast
HACTYIaHUsI JISTHUKOB WIH JaKe UX CTAIIMOHAPHOTO COCTOSHHSL.

N3menenune o6beMa JIeTHHUKOB M oleHKa ux Gananca maccbl. Co-
KpaleHne TUIONIad W JJTUHBI JICJHUKOB, COIMPOBOXJIABIICECS MOHWKCHUEM
YPOBHSI IOBEPXHOCTH JIbA, €CTECTBEHHO, MIPUBENIO K YMEHBIICHHIO UX TOJIIIN-
HBI 1 00BbEMa coziepKaIerocs B HUX Jipna. O0beMsbr JieqaukoB 3a 1955, 197
1990rT. paccunTHIBAINCH IO U3BeCTHOM (hopmysie Maso-I'maseipuna [7], yum-
THIBAIOIIEH XapaKTepPHbIE OCOOCHHOCTH MOp(hOMETpHU JIeAHHKOB. OOBEMbI
nenuukoB B 2008r. moncuntansl A.JI. KokapeBsim 1o popmynam, pazpaboTan-
HeM 10.51. Maueperom u I1.A. YepkacoBbiMm [8, 11] mo JaHHBIM paguo30HAN-
poBaHuUs JIeTHUKOB J[KyHrapckoro Anaray.

[To MHEHUIO aBTOpPA, pacyeThl 00BEMOB JIb/IA )T YCIOBHNA 3aMIHIACKOTO
Amnaray mo popmMynam, mpeactaBieHHsIM B [8, 11], He coBceM aeKBaTHO OTpa-
JKAIOT JACHCTBUTENBHBIE 3aMackl JIbJa 3TOro xpedTa. O0 3TOM TOBOPST MPOCTHIE
COITOCTABIIEHUS 0OBEMOB JICIHUKOB, B3SATHIX Hayraj (CIydJaiHOM BEIOOPKOi) 13
Karamora 2008r. [5].
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Puc. 7.Jleonux Koncmmyuuu.(Ng 137)6accedﬂe Jlesoco Taneapa.

CoBepIlleHHO OYEBHIHO, YTO MAKCHMAILHBIM 00BEMOM M HAaUOOIIbIIICH cpeTHei
TOJIIMHOM JIbJIa TOJKHBI 00JIaaTh JOJUHHBIC JICAHUKH, a HE JICTHUKH BUCIIHX
JIOJIMH ¥ He nuieidoBkie 1, TeM Oonee, He kKapoBo-Bucsuue. M3 manubix Kara-
nora 2008r. cnemyer, 4TO CpeAHSs TOJIUHA THUITMYHBIX JOJWHHBIX JICJTHUKOB
Tytokey (puc. 8), I'oponaerkoro neBbiit, Jmurpuesa-r, Torysak nebiii, CeBep-
noBa, [llokansckoro, [llokansckoro-B, ['puropsea 1 u 2 u Apyrux, 3akiroucHa
B npenenax 42...44m. Cpeanue ke TONIIUHBI BUCSYUX JOJUHHBIX JICTHUKOB
Borpanosmua, Typucros, CoBerckux anpnuancToB, C. Cramsckoro, @pyHse,
Ne 178 u npyrux, unieli¢oBbix nenHukoB MomonexHbiit, KokOymak, Ne 228,
Ne 230, I'1sirio0roB U APYrUx BapbupyioTcs B uHtepBaie 50...54M, T.e. Ha
20...25 %06onbiie, yeM y JICAHUKOB JOJWH. J[ake BUCSYHMN KapOBBINA JICTHUK
Ne 2444 B Gacceiine p. Typreus Toume (48M), 4yeM Ha3BaHHBIC BBIIIC OJTHH-
HBIE JIeMHUKHA. A MaKCHUMaNbHOIN CpelHel TONIUHOMN JIbJja B JIETHUKOBOU CHC-
TeMe 00Jia/iaeT, OKa3bIBaeTCs, HE KaKOW-HUOYAb U3 JOJMHHBIX, a NUICH(OBBIN
aeauuk Ne 2278 toit xe nonune p. Typreus — 57wm (!). HanpammBaercst BBIBOL!
BEJTHYMHA CyMMapHOTo o0beMa Jibaa B cucteMe 1t 2008r., pauas 6,799km°
[5, 6], sBHO 3aBbIeHa (MpumepHO Ha 20 %0).

s o o S i - g -

Puc. 8. ,ZZOﬂqulL?ﬂeHuK ykcy (6 umpe) u eoebld JIEOHUK
Mounooeoicnwiii (cnpasa).
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Onenky oobema apaa B 2008r. mpoussenu ciaexyronmm obpazom. B [2]
ObUTa yCTAHOBJCHA JIMHCHHOCTh HW3MEHCHUS IUIONIAAM OJICAICHCHUS B
1955...1979...1990r. Bo Bcex yacTHBIX OacceitHax xpeOta. B [5, 6] aTa 3ako-
HOMEPHOCTh ObLiIa MOATBEpKAcHA ¢ mpuBiedeHueM gaHHbIXx 2008r. O6 3Ttom
CBUJICTENLCTBYET U pUC. 6. BrIoHE pe30HHO MPEe/oN0KUTh, YTO 00BEMBI JIe]-
HUKOB M3MEHSIOTCS TaKKe MO JUHEWHOMY 3aKOHY, T.K. TIPH MX pacueTax Io
BCEM METOJ[aM, B TOM YHCJE MO [7], TJIaBHBIM apryMEHTOM CIY)KHUT HMECHHO
IUIOIIAIb JibJa. B AefcTBUTENBHOCTH TaK U OKa3zajoch. Ha puc. 9, mius npume-
pa, IMOKa3aHoO M3MEHEHHE PACCUNTAHHBIX 110 [7] 00BEMOB JIEAHUKOB B Oacceii-
Hax Mccrika u Tanrapa, comepKaiux HanOOMbIIKe TUTOMAAN JIbAA, U MO Je/-
HUKOBOW CHUCTEME B IICJIOM 3a TDH penepHbIx rona — 1955, 197% 1990.

3
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lMog,

Puc. 9. Coxpawenue 06vemog neonuxos 3a 1955...79...90e. ¢ baccetinax
Hccvika (nuoicnan aunus), Taneapa (cpeoHss munus) u 1eOHUKOBOU CUCTIEMbl
ceeeprozo cknona Mne Anamay (6epxmsist iunust).

ITo BceMm yacTHBIM OacceiiHam XpeOTa Ul BCEX YETHIPEX PErepHbIX JIET,
Britouas 20084 rox, ObUIM MOJIyYEHBI BEJIMYHHBI O0BEMOB JICTHUKOB, PAaCCUH-
TaHHBIE, YTO OYCHb BAYKHO, IO OIHOM M Toi ke (opmyne H.B. Epacona [3]. Us-
MEHEHHEe 00BEMOB JIbJIa 32 PACCMAaTPUBACMBII IEPHUOJ] IPEICTABIICHO B Ta0I. 6.

OObeM sieHUKOB, paccuntanHblii 10 [3], B 2008r. okasancs paBHBIM
5,5481xm° Ha 1,25km° mm Ha 22 Y% Mensine, yem B Karamore 2008r. [5, 6].
3a Bechb nepuo JeaHuKH parioHa nmorepsum 49,5 %ot cBoero oobema B 1955r.,
o 0,93 %ftox.

ITo paccunTaHHBIM TOTEpSM OOBEMa JIbJia, OTHECEHHBIM K CpeIHen
IUTONIA/IM OJICJICHEHNMs!, ObUTH OIICHCHBI BEJIMYMHA U 3HAK OajaHca MacChl Jie/-
HUKOBOM CHCTEeMbI B IeJioM 3a 53roma. CpeaHee rofoBoe 3HaueHHE OallaHca
Macchl OJICICHEHHS 33 3TOT MEPHOJ OKa3azoch paBHEIM — 40,2r/cv’. Haue
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roBopsi, o01as 6e3Bo3BpaTHas TMOTEePsl MacChl CO BCEH IUIOMIATH JICTHUKOB 3a
3TO BPEMSI COCTABHUIIA OKOJIO 22 M B CJIOE BOJIBI.

Tabnuna 6
Msmenenune o0beMa JIeTHUKOB (KMB) o GacceifHaM peK Ha CEBEPHOM CKIIOHE
Wne Anaray 3a 1955...2008.

bacceiinbl Ton Iepron
1955 | 1979 | 1990 | 2008| 1955...2008
VY3yHKapransl 0,417 0,307 0,2777 0,2010 -0,216(Q
Yemornran 0,054 0,047 0,0322 0,0244 -0,0296
Kackenen 0,575 0555 0,5047 0,4871 -0,0879
Axcai 0,490 0,455 0,4029 0,3754 -0,11446
Kapranunka 0,160 0,102  0,0863  0,0441 -0,1159

b. AnMaruHKa 1,164 0,781 0,6835 0,4201 -0,7439
M. AnMaTuHKa 0,339 0,280 0,2234 0,1766 -0,1624

Tanrap 4,704 3,580 3,1100 2,3161 -2,3879
HUccsik 2,068 1,449 1,3505 0,9297 -1,1383
Typrens 1,569 1,273 1,1429  0,9338 -0,6352
Bcero 11,540 8,829 7,8141  5,9083 -5,6317

K 2015r. B OacceifHax paccMaTpUBacMOIo paiioHa pacTasiii OKOJO
IIIECTH JECATKOB METKHX JICAHUKOB ¢ miomanpio 0,05kM® H MeHee, H YHCIIo
JIETHUKOB 3JIECh K 3TOMY rolty ymeHslmmioch 1o 318. CornacHo pacueram 1o
(opMyIIaM CIOKHBIX IPOLEHTOB, STH JICAHUKH MMEOT miomans 162,5km? u
06beM mouTH 5,2 kM°.

3akawuenne. Takum obpa3om, 3a 601eT, ¢ cepeIMHBI TPOILIOrO BEKa
JI0 CepelliHBl BTOPOW JIeKajbl HBIHEIIHETO CTOJETHs, TUIOIAAb OJCICHEHUS
paifona cokparunace Ha 124,8km?, ¢ 287,310 162,5km?, win Ha 43,4 %,a
00BEM YMEHBIIIHIICS Ha 6,3xM°, ¢ 11,5400 5,2km°, win nouru Ha 55 %.IIpen-
CTaBJICHHBIC 3/ICCh MAaTEPUANBI O COCTOSHUM JICTHUKOB 3a YETHIPE BPEMEHHBIX
cpe3a 00BEKTHBHO OTPaXaroT 3a)KCHpOBaHHbIe B Kartamorax mpocTpaHcTBEH-
HO-BPEMEHHBIC N3MCHEHUsSI B COKpAIIICHUH TUIONIa N U 00beMa OJIeICHEHHS ce-
BepHOro ckioHa Mne Anartay. DT MaTepHalibl OJTHO3HAYHO YKA3bIBAIOT HA YC-
TOMYMBO COXPAHSIONIYIOCS OOIIYIO TCHICHIIMIO B MPEOOJIaTaHUK OTPHUIIATEIIb-
HOro OajaHca MaccChl JIJHUKOB W WX JICTPAJIAllM B TEUCHHE BCETO HCCIE0-
BaHHOTO TIeproaa. C OOIBIIOH JoJIel BEPOSITHOCTH MOXKHO T0JIaraTh, 4TO TaKas
TEHJICHIIUS COXPAHUTCS B OJIM)KANIIINE IECSTUICTHS.
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T'eorp. reubiMa. noktopel  E.H. Bunecos

60 KbLJIIAFBI (1955...2015)JIE AJTATAYBIHBIH COJITYCTIK
MAKPOBOKTEPIHIH M¥3 BACY KAFJAUBIHBIH O3I'EPYI

1955, 1979, 19906«cane 2008 scvindapvinoa Kypacmoeipviiean lie
Anamayvinvly conmycmix 6exmepiniy My3 b6acy xamanozbl Maaumemmepi
OOUbIHWA MYBObIKMAPObIY He2i32i MOPEHOMEMPUSTIbIK KOPCEMKIumipoin
azaio  KapxblHbl, OAApOblH WAMALAPbl MeH ayOamubvl, Y3bIHObIZbL JiCIHE
Kenemi, CoHbIMeH Kamap 53 JHcvli0agvl caimar OanaHcvl cunammanaobl.
201501c. myzoviKmapwinbly JHcazoaiivlt 6a2aIAHAObL.
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