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Ha npumepe 6acceiinog pex Yy, Capuvi-Locas (Cesepnuiii
Tanv-Llany), Ianooc, Kvizvincy (Ilamupo-Anaii) u neonuxos
IMuUx OACCEUHO8 NOKA3AHBL BO3MOJICHOCMU  UCNONb30BAHUS
COOMHOUIEHUS YETHBIX U30MONO8 YPAHA 8 004X KAK ecmeci-
6EHHO20 UHOUKAMOPA Ol ONpedesieHUs: 2eHe3Uca NOBEPXHOCHI-
HBIX U NOO3EMHBIX 800, NPOSHO3UPOBAHUS NPOPLIBOE BbICOKO-
20PHBIX 03€ep, OYEHKU J1e0080U COCMABNAIOWeEll PEYHO20 CMOKA,
VMOUHeHUsi pacnpedesieHusi 600HbIX Pecypcos, KOHMpOTs pa-
OUONIOUNECKO20 3A2PAZHEHUS 20PHBIX DEK.

Knruesvie cnosa: usomonuviti memoo, 600Hble pecypcsl,
20pHble peKl.

For example the basins of rivers Chu, Sary-Dzhas (Chu-
North Tien Shan), Pjandzh, Kyzyl-Suu (Pamir-Alai) and their
glaciers demonstrated the possibilities of using the ratio of
even uranium isotopes as a natural indicator for determining
the genesis of surface-and-groundwater, forecasting outbreaks
of high mountain lakes, assessment of ice components in
stream runoff, clarification of the distribution of water
resources and control over radiological pollution of mountain
rivers.

Key words: isotopic technique, water resources, moun-
tain rivers.

BBenenne. BonaHble U THAPOIHEPreTHYECKHE
pecypesl TPAHCTPAHUYHBIX PEK ABISIOTCA INPEIMETOM
MEKTOCYJapCTBEHHBIX CIIOPOB M CEPBE3HBIX pPa3HO-
TJIACHH B CBSI3W C PACTYHIMMH MOTPEOHOCTSIMH Ha BOAY.
W3meHeHns knumara ¥ Aerpajanus FOPHOTO OJIe[eHe-
HUS HeN30€)KHO MPHUBEIYT K OCTPOMY AC(PHUINTY BOIHBIX
pecypcoB, 9YTO OOOCTPUT MPOTHUBOPEHUUS MEXIY TOCY-
JIapCTBAMM, UCTIOIB3YIOIINUMH TPAHCTPAHUYHBIE BOJIBI.

[MosToMy BO3HHKIIA HEOOXOJAUMOCTh YTOYHCHUS
BOJHBIX PECYPCOB TPAaHCTPAHMYHBIX TOPHBIX PEYHBIX
6acceiinoB Llentpanbuoii Asun (L{A). Takumu sBisitOTCS
Gacceiinbl pexk Uy — TpaHcrpannyHoid Mexay Kbipreiz-
ckoii Pecrrybmukoit (KP) m Pecny6nmkoii Kaszaxcran
(PK), Caprimxas — mexny KP u Kuratickoit Hapogroit
Pecniyonukoit, Kei3ei-Cyy — mexay KP u Peciy6mnmkoii
Tamkukucran (PT). O6macti QopmMupoBaHus CTOKa
3TUX pek HaxoaTcs Ha Tepputopusx KP u PT, a BogHbie
PECYpPCHI UCIIONIB3YIOTCS B OCHOBHOM COCCIHHMH CTpa-
Hamu. B OacceiiHax ykazaHHBIX peK KpaiiHe HelocTa-
TOYHAsS CETh TUAPOMETPUICCKHUX HAONIOICHUMA, CYIIECT-

BYIOIIME THJPOIIOCTHl OCHAIIEHBl YCTapeBIIUM 000pY-
JIOBaHWUEM, HE TO3BOJIIOIIUM TIOIYYaTh HACKHYIO
MH(QOPMALIUIO O BOJHBIX PECypcax peK U UX U3MCHCHHSIX
B YCIOBUSAX N3MEHSIOMIETOCS KIIMAaTa.

Metoauka ucciaenosanmii. Hamu nokasana nepce-
MEKTHBHOCTh MCIIONB30BAaHMUS YpaH-W30TOIMHOTO METOJa
TIPY BBISICHEHHUHM T€HETHYECKUX COCTABIIAIONINX CTOKA M
YTOYHEHUH BOJHBIX PECYPCOB MaJIOM3Y9IE€HHBIX TOPHBIX
pex [1-10].

YcranoBneHo [6,7], 9TO BOIBI aTMOC(EPHBIX 0Cal-
KOB XapaKTCPU3YIOTCS YJIBTPAHHU3KHUM COJICPKaHUEM
ypana C = (1 — 6) - 1077 /1 U PaBHOBECHBIM COOTHO-
IIeHHeM ero u3otonos v = 24U/28U = 1,02+0,02.

Tainbie BoJbI MOTPeOCHHBIX JIBJIOB OTIMYAOTCS 00-
Jiee BBICOKMM cojepxanreM ypana C = (2 —30)-107 o/n
W HEPaBHOBECHBIM COOTHOIICHHWEM 7Y 3a CUET IpeuMy-
[IECTBEHHOTO BHIIIEIAYNBAHNS HamOOJee ITOIBUKHOTO
JodepHero n3oTona >*U U3 MOPEHHBIX OTIOKEHHMIA; ¥ BO
JBIaX MOPEH OTKIIOHSIETCS OT paBHOBecHs 110 15-20%.

B Ttampix BOmax IJIEAHWKOB COJep)KaHWE ypaHa
OoubIe yeM B aTMOC(EPHBIX OCaIKaX, HO MCHBIIIC YEM B
MOTPEOCHHBIX JIBJAX, & Y B HUX HE3HAYUTEIHHO OTKIIO-
HSIETCSl OT PAaBHOBECHOTO.

Bozna B MOpEHO-JICIHUKOBBIX 03€pax IO 3HAYCHUSIM
C ¥ y oTiAWYaeTcs OT TajbIX BOJ JICTHHUKOB W aTMO-
c(hepHBIX 0CATKOB TeM OOJIbIIIE, YeM OOJBIIE B MTUTAHUU
o3epa JIoJIs TOTPEeOCHHBIX JIBJIOB, CIAraoIIux O0opTa H
JTHHINA O3CPHBIX BaHH M TOHHENCH KaHAJIOB CTOKAa, YTO
MOJKET CBHIETEIhCTBOBATH O HECTAOMIBHOCTH O3epa U
TIOBEIIICHNH BEPOSITHOCTH €T0 MPOPHIBA.

Yewm BrIlIe 001Iee COMEPIKAHNE ypaHa B O3EPHBIX
Bogax W dYeM Oombmie orTHomenume 24U /38U B
HUX OTJINYAETCS OT PABHOBECHOTO, TEM «CTapIle» o3e-
PO B CBOEM DPa3BUTHH U TEM BEPOSATHEE BO3MOXHOCTH
ero npopkiBa. Tak, Mo U30TOMHOMY COCTaBy ypaHa yc-
taHoBieHO, 4yTOo Ha CeBepHoMm Tsubp-1llane Hamboiee
MPOPHIBOOMACHBIMY 03€paMU SIBIISIOTCS HECTalMOHAP-
Hble 03epa Te3rop B OacceiiHe p. Ana-Apua
(C=6-28)-10"° r/m; y=0,90-0,93) u Armxaiinoo
B Gacceitne p. Kereter. ( C=1,69 +0,05) - 10° r/m;
vy = 0,89 £ 0,01). Ozepa Te3Top NPOPHIBAIUCEH YXKE
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HECKOJIbKO pa3 mocie 1991 r., mocnenHuil mpopsiB ObLI B
2012 r. O3. ATxpaaiinoo npopsanocs B 1997 r. u ceituac
HaxXOJUTCs Ha MPOPBIBOONACHON CTaJuu pa3BUTHS [7].

Bogpl ropHbIX pek (OPMHUPYIOTCS B OCHOBHOM 3a
c4eT aTMOC(EpHBIX OCAaTKOB, TAIOIUX JBAOB W TIOX-
3eMHbIX BOJ. M30TOmHBIMN cocTaB ypaHa B IMOCJIEIHHUX
3aBHCUT OT BOJOBMEIIAOIINX ITOPOI, SBISETCS HAIEeK-
HOM €CTEeCTBEHHOM METKON BOJ pEeruoHa, OCTaBasiCh
MTOCTOSTHHBIM B TCUCHHE NECATHICTHH NMPH HEU3MEHHON
THIPOJIOTHYECKOl O0OCTaHOBKE, HO MOXET 3aMETHO
OTIIMYATHCS JUIS BOJA Pa3sHBIX MECT. DTO TO3BOJIACT IO
M30TOITHOMY COCTaBY ypaHa OLICHMBATH JIOJIO KaKIOH
TCHETUYCCKOW COCTABIISIONICH PEYHOTO CTOKA U M3Yy4aTh
€ro OTHOCUTENBHOE pachpeesieHue 0 BCEMY PEUHOMY
Oacceitny [2-5].

Hannune B Gacceiine X0oTst OB OHOTO HAJEHOTO
THIPOJIOTHIECKOTO TOCTa AaeT BO3MOXKHOCTH Ha TIEPHO
HM30TOIHOTO ONpPOOOBAHMSA PAacCUUTaTh OCHOBHBIC 3JIe-
MEHTHI BOHOTO OanaHca OacceifHa. DTO MOKa3aHO HaMU
panee Ha mpumepe OacceitHoB pek Uy, Capri-/lxa3 (Ce-
Bepublii Tsup-lllans) [2,3], [Taamx [4,5], KeBsuicy
(ITamupo-Amnaii) [9].

PesyabTaThl Hccael0BaHMI MOCHEIHMX JeT
CleyIolIne.

Jas 6acceiina p.Uy [9,10], puc.1, Tabn 1:

- paccuuTaHa COTJIACYIOIIasics C THIPOJIOTH-
YeCKMMH JTaHHBIMH A0 cToka p.Yon-Kemun B Oanance
Gacceitna (25+5%);

- mokaszaHa cTabuubHOCTH oTHomenus 24U /238U
B TEUEHHE IOCITCTHETO IOIyCTOJNETHS MPH OTCYTCTBUHU
3aMETHOM MPUTOYHOCTH Ha YydacTKax: beicTpoBka —
Toxmak (y =1,51 £ 0,01); Ken - Bynyns — Kapacy
(y = 1,31 + 0,04); paiion TacoTkeIbCcKOT0 BOJOXpaHHU-
mma (y = 1,30 £ 0,01);

- OIGHEHAa  JOJNS TOA3CMHOM NPUTOYHOCTH C
FOXKHBIX CKJIIOHOB KBIpre3ckoro xpedra ot r. TokMok 10
r.Kopnaiti (me Gomee 50%) u 3a cueT BBIKIMHUBAHUS
o0orameHHbIX ypaHOM BOJ IIOJ3€MHBIX BOJ B paiioHe
TacoTkenbckoro Bogoxpanmwinmia (50-60 %);

- oOHapyxeHO  o0oramieHue ypaHOM TIOBEpX-
HOCTHBIX BOJ BIOJNH IO TEUEHHUIO 32 CYET ITOJ3EMHBIX
BOJ JIO OTIACHBIX KOHIICHTpAIlMi B HWKHEHW JacTu Oac-
celiHa B paliloHE ypaHOBOW aHOMAaJINH.
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Puc. 1. Cxema onpo6oBanus Box 6acceitna p.Uy 8 2009-2011 rr.

Tabmuma 1. U3oTonsl ypana B Bogax dacceiina p.Uy

Mecra ot60pa npo6 Z4y/A8U U, MKI/n
P. Yon-Kemun 1.32+0,02 4,0+0,5
P.Uy nepen Bunagenuem p.HYou-Kemun 1,56+0,01 9,3+0,8
P.Yy nocine Bnagenus p.HYou-Kemun 1,52+0,01 7,5+0,5
P.Yy nepen Boct. ruapopacupeaenuresem bYK 1,51+0,02 7,6+0,6
Hayvano BeikiuHuBanust Box p.Yy rokH. . TOKMOK 1,51+0,01 8,0+0,4
Kpachnas peuka nepen BnajgeHueM B p.Uy 1,51+0,01 8,3+0,5
Cpeonee na yuacmxe om p.Yon-Kemun 0o 2. Toxmox 1,512+0,008 7,9+0,3
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P .Uy 1oxxuee r. Tokmok 1,56+0,03 9,2+1,0
P.Uy, c. AykaTTe 1,47+0,03 9,2+1,1
P .Uy, nepen norpannocrom Ken-Bymyns 1,59+0,03 9,6+1,1
Cpeonee Ha yuacmke 0o noepannocma Ken-Bynyns 1,54+0,02 9,3+0,7
P.Uy y norpanmnocra Ken-bynyns 1,46+0,01 8,0+0,5
[Toazemuslii HoTOK ¢ BocTrouHoi yactu Keipreizckoro xp. [31,32] | 2,0+ 0,1 10+£1
P.Uy nepen ycroem p.Hopyc 1,39+0,02 11,7+0,8
Hopycckuii noa3eMHbIi TOTOK 110 1,11+0,01 15£1,0
P. Uy 1oxuee c. Munsinpan 1,334+0,02 13,6+0,7
P.Uy roxaee ¢c. Musiapan 1,33+0,05 14,5+1,8
Cpeonee ona p. Uy worcnee c. Munangan 3a 2009-201122. [176-180] |1,33+0,01 14,0+0,6
P.Uy, c. Kopnaii 1,31+0,05 1742
P.Yy, c. Kaceik 1,224+0,09 19+4
P.Uy, n. Kapacy 1,41+0,03 1542
Cpeonee na yuacmxe om c.Munsnghan 0o c.Kapacy 1,31+0,04 16+1
P .Yy, n.Kampianoska 1,1940,05 4447
P.Uy no Bnanenus B TacoTkenbcKkoe BOAOXPAHHIIIUILE 1,28+0,03 21+1
Myp¢ y n. KampinianoBka 1,1340,03 667
TacoTkenbckoe BOXP 1,28+0,03 15+1
[TnotrHa TacoTKENHCKOTO BIXP 1,30+0,03 19+1
Kanan nocne miotunsl TacOTKENIBCKOTO BAXP 1,31+0,03 19+1
P.Uy, nocne mioTuHbl TacoTKENBCKOTO BIXP 1,30+0,03 20+1
P.Yy, c. Hoswiii I1yTh 1,294+0,03 20+1
P.Uy, nocne miotuHsl TaCOTKENBCKOTO BAXP 1,30+0,02 262
Cpeonee 6 nog-x 6ooax ¢ p-ne Tacomkenbcko2o 80xp 1,30+0,01 20+2
P.Yy, y c. Kenec 1,37+0,02 28+1
Apre3naHckas ckBaxuHa, ¢. Kenec 1,36+0,02 84+4
P.Uy nepen BnagenueM nputoka Kyparartsl 1,39+0,03 4043
[Tputok p. KypararTsl 1,40+0,04 2244
P .Yy, nocne Bnanenus nputoka Kyparartsl 1,14+0,03 38+2

B 6acceiine p. Ki3b11-Cyy (ITamupo-Amnaii ) B HacTosmee BpeMsi HET HU OJHOTO HaJAeKHOTO TUAporocTta. s
perrnoHa ocTaeTcs HEM3yYCHHBIM BOIPOC O TEHE3UCE OTHIENBHBIX COCTABIAIOMIMX BOIHOTO OanaHca OacceifHa pexw, B
YaCTHOCTH, O JOJIIX COBPEMEHHOTO JIEAHHKOBOTO W TOA3EMHOro CToKa. 31mech B 2012-14 tr. ObuTH O0TOOpaHBI Ha
M30TOMHEII COCTaB ypaHa MpoObI BOJBI B OCHOBHBIX TPEX MeECTax (OPMUPOBAHUS CTOKA - B €€ JICTHUKOBO-POTHUKOBBIX
HCTOKAaX, a TAKKE B BEPXHEM W CPEIHEM TCUCHUH IPHU BIAJACHUU KPYIHBIX MPUTOKOB. Ha puc.2 mpuBeACHB MecTa
otbopa mpod BOABI, IO KOTOPBIM OMPEIeSICH U30TOMHBIN COCTAaB ypaHa, a B TabJ. 2 - pe3yJIbTaThl aHAIHU30B C OICHKOM
JTOJICH CTOKAa Ha Pa3HBIX ydacTkaxX OacceliHa mo (opMyliaM HU30TOIHOTO CMEHIeHHs [2-5] ¢ y4eToM YypaH-H30TOIHON
nuarpaMmel (puc. 3).

- MmecTa otbopa npob BoOAbI

Puc. 2. Cxema ypaH-H30TOITHOTO onipoboBanus BoJ Oacceitna p. Keipui-Cyy



Tabnuna 2. MU3oTonsl ypana B Boaax d6acceiina p.Kei3br1-Cyy
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C, vC, Jonst
Mecto onpoboBanus ¢ mudpoM Ipo Ha puc.2 Y MKL/T MK/ cToxa, %
1 - Ponnuk B uctoke p.Kui3pu-Cyy 1,7+0,2 0,56 0,90
2 - P. Ke3but-Cyy, BepXoBbs 2,740,1 1.37 3,70 25+15
3 - Ponnuk B ucroke p.Ko3pui-Cyy 1,7+0,2 0.81 1,38 10+£5
4 - P. Ke3put-Cyy, HIKEe pOJHUKOB 1,3 2,240,2 1.21 2,66 35+15
5 - P.Auuk-Tam, ycrbe 1,24+0,2 1,05 1,26 15+£5
6 - P. Kenbui-Cyy npu Bnagenuu p.Capsl-Moron 1,5+0,2 1,05 1,58
7 - P. Kozpu1-Cyy nocine Bnagenus pek Capsl-Moroin u Aunk-Tai 2,0+0,1 1,37 2,74
3 -HI; Koe3pin-Cyy nepen Bunagenuem p.Anteia-Lapa Cpeanee amst mpob 1,940.5 0.73 139 50420
8 - P.Antein-/lapa, ycree 1,4+0,3 1,70 2,38 50+20
10 - P. Kebu1-Cyy nocine Bnagenus p.AnteiH-apa 1,8+0,2 1,37 2,47 100
11 - P.Kok-Cyy, yctbe 1,1+0,1 2,67 2,94
234 238
FUrPU) ¢ 7?\
3,50
_ 11
3,00
7
4 W
2,50 = .10 9
[ |
y=3,456x-1035
2,00
6 y=1,037x+ 0,171
1,50 Q 5 B
’ ] D
||
1,00 y
0,50
0,00 T T T T ~
C.10° r\n
0,00 0,50 1,00 1,50 2,00 2,50 3,00

Puc. 3. Vpan-uzoronnas guarpamma Boj 6acceiina p. Keissui-Cyy

B Ta6J'II/IIIe 3 OpUBEACHBI PE3YyJIbTATbl OLEHKHU JOJIM OCHOBHBIX I'CHECTUYCCKUX COCTABJIAIONIUX CTOKa B BOJAX

HCCIIEOBAHHOM YyacTu Oacceiina:

1 — JeHUKOBBIX BOJ C MHUHMMAIbHBIM cozlepXkanueMm ypana (ue Gonee 0,5-0,6-10° r/n) m paBHOBECHBIM
COOTHOUIEHHEM €ro YETHBIX M30TONOB (TpencTaBieHsl npodamu 1,3,8); 2 — BOA KOPEHHBIX HOPOJ ¢ MaKCUMaJIbHBIMU
uzoronHeMu casuramu (24U/28U = 2,7 — mpoba 2); 3 — Boz, IUPKYIUPYIOIINX B 30HE aKTUBHOTO BOJOOOMEHA B
pa3pyIIEHHBIX OTJIOKEHHSIX BEPXHETO YETBEPTHYHOI'O TOPH30HTA C PABHOBECHBIM COOTHOIIEHHWEM HM30TOIOB ypaHa H
MOBBINIEHHBIM €ro o0muM cogepxkanueM (2,7 - 100 /i — mpo6a 11). Onpo6oBaHHBIE HCTOYHUKH MTPEICTABISAIOT OO0

CMECH 3THX TPEX THUIOB BOJ B PA3HBIX IPOIOPITHIX.
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Tabmuna 3. I'eHeTH4eckue cocTaBiisiiomme cToka B 6acceiine p. Kpi3pL1-Cyy

1 2 3
JlenHukoBele Bonas! kopeHHBIX Boap! akTuBHOTO
BOJIBI HOPOJ BOJI0OOMEHa
Homep | Bonmoucrounuk v1=1,3+£0,3 v2=2,7%0,1 v3=1,1+£0,1
npo6 C1=0,6 . 10°r/n C2=1,3.10°r/n C3=2,7.10°r/n
2 Hctoxk p.Ke3bu1-Cyy 100
1,3 Ponnnku B BepxoBbsix p.Kb3pu1-Cyy 85 15
4 p-Ko13p11-Cyy H1xe ponnuxos 1,3
5 P.Aunk-Tam 80 20
6 p-Ko13611-Cyy npu Bnasenuu p.Ceipsi-Moron 60 20 20
7,8 p-Ko13p11-Cyy nepes BnagesueM p.Antsie-Jlapa 60 35 5
9 P.Anteie-Jlapa 30 25 40
10 p-Ko13p11-Cyy nocne Bnagenus p.AntsiH-apa 40 35 25
11 P.Kok-Cyy 100

BbiBoasl u pexoMenganuu. Ha ocHoBe momyueH-
HBIX PE3YJIbTATOB MOYKHO CJIeNaTh BBIBOJ, YTO YpPaH-
M30TOMHBIN METOJ MPUMCHUM JUIi M3YYCHHUS TCHE3HCa
BOJI TOPHBIX PEYHBIX 0ACCEHHOB, IS OLCHKHU HX JIOJIH B
(OPMHUPOBAHMU PEYHOIO CTOKA, YTOUHCHHS MPOTIOIUIA
CMEIIICHHS BOJI OCHOBHBIX IPUTOKOB, OLICHKH PaIUOI0-
THYECKON 0OCTaHOBKH PEYHBIX OacCEiHOB.

Hnsa Gaccefina p.Kenpur-Cyy naHHBIE IO COOTHO-
IICHUIO U30TOTIOB ypaHa SBJSIOTCA TEPBBIMU U Ipe/Ba-
purensHBIMA. OHH TpeOYIOT HPOTOIDKEHUS HCCIIEeI0Ba-
HUH C IeTaJbHBIM YpaH-H30TOIHBIM OMPOOOBAaHHEM BOJ
BCEX IPHUTOKOB, IMOBEPXHOCTHBIX M IIOJ3EMHBIX. JTO
MTO3BOJIUT OIEHUTh MPUTOYHOCTH B JIOOOW dYacTu Oac-
ceifHa M ero rooBOM CTOK, €CJIM OIMHPAThCS Ha THUAPO-
METPUYECKUE U3MEPEHUS XOTS ObI OJTHOrO THIPOIIOCTA B
Oacceiine.

Y paH-H30TOMHBIA METOJ SBJISICTCS TOBOJBHO TPY-
JIOEMKHM Kak IO OTOOpYy Mpo0 B TPYAHOIOCTYITHBIX
TOPHBIX palioHaX, TaKk U B €ro aHAJIUTHYECKOW YacTH,
TpeOyIomel paguoXMMHUIECKOH OYUCTKH HM30TOTIOB
ypaHa OT MEMIAOIIUX OJIIEMEHTOB M IPEIH3HOHHBIX
M3MEPEeHUI M30TOIMHOTO cOCTaBa Ha aib(a- MM Macc-
crekTpoMeTpax. Beenser Hagexxay Ha mIHpoOKoe BHEIpE-
HHE METOJa MEXIyHAapOJHOE COTPYIHHYECTBAO MEXKIY
pa3paborunkamu Metona u3 KeIpreI3cTana, TaKUK-
CKHMH HCCIICIOBATEIISIMK, TIOMOTAIOIIUMHA B OpraHU3a-
UM TIOJICBBIX paboT, u aHamutukamMu Kadenpwr pagma-
unonHo# skonorun KazHY, umerommmu coBpemeHHOe
PaIMOXUMHYECKOE OCHAII[CHHE.
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