Tabnuna [loka3arenn OKpacku JIMCTHEB MHOHA

Moxasarenn T'opon Boranunueckuii cajx
X<m | % X<m | cr, %
‘Jeanne d’Arc’

3enensiii (G), bamn 82,83+2,67 11,19 47,75+3,87 28,13

Benmsna (W), 6amn 84,00+5,32 21,97 39,52+3,93 34,51

Otrenok (7), 6amn 1,20+0,01 1,66 1,22+0,02 491

‘Mons. Jules Elie’

3enenslii (G), 6ayut 79,66+3,23 14,03 40,42+3,81 32,66

Benusua (W), 6amn 64,2442 .99 16,14 33,96+4,06 41,47

Otrenok (7), 6amn 1,23+0,01 2,60 1,24+0,04 13,46

[Mpumedanns: X — cpenHee 3HaUCHUE TOKA3aTelsl, m — CTATUCTUYECKas OIIMOKa;
CV — ko3 HunneHT BapruanuH.

Taxkum 00pa3oM, BBISBICHO, YTO NPH HEOJATOMPHUATHBIX YCIOBUSIX HMPOUCXOAUT
yBenuueHue O6enusHbl (B 1,9-2,1 pasza) u HEKOTOpOe CHMKECHHUE IOKa3aTels OTTEHKa
JIMCTHEB Y U3YYCHHBIX COPTOB ITHOHA.

Ha ocHOBaHHM NPOBEACHHOTO aHalM3a MOXKHO CIENaTh BBIBOJ O OOJBLIOW Tmep-
CIICKTUBHOCTH TIPEVIOKEHHBIX MOKa3aTelied OKPacKu JINCTheB (OENM3HBI U OTTCHKA
3€JIEHOTO I[BeTa) B IEIIX (PUTOMHAMKAINK COCTOSIHUS TOPOJCKHX HacakaeHmil. He-
COMHEHHBIM JIOCTOMHCTBOM IIpEAaracMblX (DUTOMHIMKATOPOB SIBIISICTCS HECHEIH-
(MYHOCTh MX peakMU Ha W3MEHEHUs KauecTBa OKPY)KAroLIeH Cpeibl, YTO 0COOCHHO
BaXXHO IIPHU OLECHKE CJIOXHBIX KOMIUICKCHBIX BO3):[eﬁCTBHﬁ, pa3aCiCHUE KOTOPBIX Ha
OT/IeNIbHbIE KOMIIOHEHTbI 3aTPYAHEHO WIIM HEBO3MOXHO. C TaKMMH BO3JCHCTBHUAMU
Yalle BCEro W MPUXOIUTCS MMETh JIeI0 IPH OLCHKE BIHMSHMSA ropojia Ha MPHPOJHbIC
CHCTEMBI.

YJIK: 543.3

IKOJIOTHYECKAS OIIEHKA KAYECTBA BO/1bI
B OCHOBHBIX IPUTOKAX AMYJAPBU

A6oywyrypos Jlnc.A., Canubaesa 3.H.?
! Dusuxo-mexnuueckuii uncmumym um. C.Y. Ymaposa AH PT
leeHmp ouomexuonoeuu HUU Taoamcukcko2o HAYUOHATLHO20 YHUSEPCUMEmMA

AMynapbst — camasi MHOrOBOZIHas peka B LleHTpanbHON A3HH, MPAKTUYECKU TOJI-
HOCThIO hopMupyeTcst Ha TeppuTtopun TajpkukucTana. B uioHe-aBrycre Ha AMyzaapbe
OTMeYaeTcss HauOOBIIUI PacXo BOAbI, OOYCIOBICHHBIN TasHUEM CHEXHOTO MOKPO-
Ba, CHE)XHUKOB M JIEIHHKOB. Takoe BHYTPHIOJOBOE pacIpeAeieHHEe CTOKAa BeChbMa
OJIarompHATHO U MCIIONB30BAaHMS BOJ PEKH Ha opomleHHe. Ha BceM MpOTSKEHUU
BOJIBI PEKH pa30UpParOTCs Ha UPPUTALMOHHBIE M. BrocieAcTBIM TpeHa)KHBIE BOABI
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MOTyT TIOCTYHaTh 00PaTHO B PEKy, HMESI B CBOEM COCTABE OPTaHUYECKUE U XHMHUE-
CKHE 3arps3HSIOMNE BEIECTBA.

Tlo xommuecTBY B3BEHIEHHBIX HAHOCOB AMyJapbsl 3aHMMAeT OJHO M3 IEPBBIX
MecT B Mupe. IIpu BBIXOZle peK U3 TOpP MX MYTHOCTb PE3KO YBEIMYMBAETCS BHH3 IO
TCUCHUIO. YBEJIMUCHUE MYTHOCTH BOABI OOBSCHSCTCS Pa3MBIBAEMOCTBIO T'DYHTOB U
0eperoB pek 3HAUUTEIILHBIMU CKOPOCTSMH TedeHust. Ha cocTaB peuHoil BOJbI BIUSIOT
BBINAJAIOIINE OCAJKH, TasHHUE CHErOB, IIOJIOBOJbE W IPUTOKH, BIajaroniue B Ooiee
KPYIHYIO PEKy, a TAKXKEe I10I3eMHBIE BOJIbI.

OKOJIOrHS TPAHCTPAHUYHOH PeKH AMyJapbsi HaXOIUTCs B chepe HALMOHAIBHBIX
uaTepecoB Tamxukucrana, Y30ekucrana, Typkmennctana u Kazaxcrana. Mccneno-
BaHMS KadecTBa BOJABI B AMyjaphe M €€ NPHUTOKaxX MOTYT XapaKTepH30BaTh oOIiee
HKOJIOTHIECKOE COCTOSIHUE B OacceiHe peku.

B namreit pabote 00cCyKmaroTcst pe3yIbTaThl 00paObOTKH M MHTEpIpeTanuy 0a3bl
JaHHBIX, TOJYYEeHHOH TIpH TPOBEJCHUHM MEXKIYHApOJHOTO  JKCIIEpUMEHTa
«HABPVY3». Llenbto 2KkCriepuMeHTa SBIISIOCH U3YUYEHHUE PaJIM0IKOJIOTHUECKOR U reo-
XMMHUYECKONH YHUCTOTHl TpaHCIpaHU4YHbIX peK lleHTpanbHOIl A3suu. MHOrojeTHui
SKCHEPUMEHT IpoBoawicanon 3rugoi CaHOuiickoidl HalMOHANBHON JlabopaTopuu
CIIA. B pabote mpeacraBieHbl JaHHbIE (U3UKO-XUMHUYECKUX MapaMeTpOB BOIBI B
HU30BBSIX IPUTOKOB AMYZAAphH U pacipeeleHIe METaIIOB B COCTAaBE BOIBI.

Ot160p npo6 OBUT MPOM3BENEH B NMEPHOA MOJIOBOJbS, B BECCHHE-IETHUH CE30H
(Maii-uroHs MecsIsl), 0e3 ydera MeTeopoynormdeckux yciuoBuid. Ha mecrax orGopa
po6 npudopom “Hydrolab” (CIIA) n3mepens! Temmeparypa, pH, ynensHas mposo-
JIMMOCTh, OOLIMI COCTaB PAacTBOPEHHBIX TBEPIBIX BELIECTB, OOLIMI cocTaB coleid,
PacTBOPEHHBIII KUCIOPOJ M OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ToTeHnuai. [1po6o-
oTOop npoBoamics ¢ cobmoaeHneM TpedoBanuii Meroauueckux ykasanuii [3]. IIpo-
661 BOABI coOMpanach Kak MHHHUMYM U3 IIATH TOYEK B PACCMaTPHBAEMOM CTBOPE.
TIpo6s1 Boabl GuiIbTpoBaIch M (PUKCHPOBATHCH a30THOM KHUCIOTOH HE MO3/HEE OlI-
HOTO yaca mociie 0roopa. OToOpaHHEIe 00pa3Ibl BOJ TOCTABISUIUCH B JIAOOPATOPHIO,
re TPOM3BOAMIOCH yIapHBaHHe BOABI MpH Temmeparype ao 70°C. U3 5 autpoBoro
o0bema BozbI oTydasachk npoba paBHas 50 ML, T.e. CTEIIEHb PeIBapUTEIHLHOIO 000-
ramenust cocraisuia 1/100. Ipu mpoBeneHUM aHaIM30B KOHIEHTPALMS METalIoOB
nepecyrThiBaJiaCh Ha ITOJTHBII O6’beM BOJBbI.

Hccnenosannst 06pasiioB MpoBEIEHBl METOIOM HEUTPOHHO-aKTHBALIMOHHOTO aHAIIM3a
(HAA) B Uncturyte stnepHoii ¢pusnku AH Pecrryomuku Kazaxcran (51D AH PK).

B mammx mccnenoBaHMAX ObIIM BBIOPAHBI CIEAYIONINE TOYKH OCHOBHBIX IPHTO-
koB Amynapeu: pekax Baxm, [Isamx n Kapupauran. K coxanenuto, B mporecce
paboTHI He ynanoch oToOpaTh 0Opasibl U3 AMyIapbu Hocie ciausHus ¢ pexoit Ka-
(upHHTaH, TaKk KaK TOYKa 0TOOpa HAXOJWUTCS Ha TpaHHIE ¢ AQraHucTaHoM u Y30e-
KuctaHoM.J[aHHble H3MepeHus QU3MKO-XUMHIECKHX MapaMeTpOB IT0Ka3aid, YTO BOJA
BO BCEX HM30BBsIX peK ciabolienodHas, nokaszarens pH Bapeupyer ot 7,47 no 7,75.
OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIN MOTEHIHAN, XapaKTePH3YIOLINl OHOreoXuMuye-
CKYI0 aKTUBHOCTH BOBI, €100 MEHSETCS B 3aBUCHUMOCTH OT MecTa 0T0opa 0Opasios,
cootBercTByeT OT 340 o 355 MB. Cozmeprkanne pacTBOPEHHOTO KHCIOPOAA B BOJAAX
JIOCTAaTOYHO BBICOKO, M COCTABIAET OT 7,9 1o 8,6 MI/m, 9T0 XapakTepHO IS BCEX PEeK
Tamkukucrana.
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K moxka3zarensiM kadecTBa BOJBI OTHOCSATCS COJEp)KaHUS COJeEH, 00Iero Koande-
CTBa PAaCTBOPEHHBIX BEIIECTB, CJICIOB OPTaHUYECKUX COEAMHEHHH, 00IIero Koymde-
CTBa B3BEUICHHBIX YaCTHIl, MyTHOCTH U Jp./laHHEIE pachpeeseHust O0Iero cocTaBa
PacTBOPEHHBIX BELIECTB, COJICH U OPraHUYECKUX BEIIECTB B BOAAX HU30Bbs IPUTOKOB
AMyiappy ITOKa3aHbl Ha pUCYHKeE 1.
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Puc. 1. ®usuko-XxuMuIeCcKue mapaMeTpsl BOAbI B HU30BbSIX IPUTOKOB AMYAapbu

Ha nmarpamMme BHIHO, 9TO BOJA B JIBYX HMPUTOKAaX AMYyHapbd OKa3ajlach ¢ MOBBI-
IIeHHOH MHHepaiu3anuei. B pexe Baxmr (mepen ciusaueM ¢ pexoit IIaHmK) KOHIIEH-
Tparus coiell paBHa 650 mr/in. B Baxmickoil monvHe XOpOIIO pa3BHTO CENBCKOE XO-
3sIMCTBO, U APCHAXHBIE BOJIBI, I10CIIE [IOIKMBA MOJIEH BO3BPALAIOTCS B OCHOBHOE PYCIIO
pekn,0cobeHHO B mepuo] mojioBojbsi. K Tomy jke oauH u3 mpuTokoB Baxima peka
SIBancy BbIHOCUT MHOTO coiieil. B pexe IIanmk KoHIIeHTparus coneit cocrasnseT 520
mr/n. Boga B pexe KadpupHuran siBnsieTcss mpecHOH, KOHLIEHTpaLus cojel pasHa 130
Mmr/n. Vi3MepeHHbIe KOHLIEHTPAluu OOLIMX PAaCTBOPEHHBIX BEUIECTB B BOJAAX IOCTa-
TOYHOXOPOILIO COIJIACYIOTCA C KapTUHOW pacmlpeneneHusi KOHLEHTpauui cojeil B
peKax, 9To CBUACTENHCTBYET O MPAaBHIBHOCTH H3MEPEHHBIX IapameTpoB.ComepxaHue
PacTBOPEHHBIX B BOJAX METAIIOB SIBISETCS OYEHb Ba)KHBIM SKOJIOTMYECKHM Iapa-
METPOM, HaIpsSMyIO 3aBHCSIIMM OT I'€OXMMHYECKHX XapaKTePHUCTHK OKpY)KaroIen
cpenbl B GacceliHe STHX PeK M CTEIEHH TEXHOTCHHOTO 3arpsi3HeHus pek. Merox Heii-
TPOHHO-aKTUBalMOHHOrO aHanu3a (HAA) obnagaer BEICOKON 4yBCTBUTENIBHOCTHIO, U
M03BOJISIET MIPOM3BOIUTH KOJTWYECTBEHHBIH aHAIN3 COAEPKAHHU METAJUIOB B aHAIU3H-
PyeMbIX 0GBEKTax ¢ TOUHOCTHIO ayumre, seM 107" r/r.llomyuennsie nannsie HAA
MO3BOJIMJIM BBISIBUTH COAEPKAHHS METAIIOB B PEUHBIX BOJAX M IPEJICTABUTh UX pac-
IIpe/ieNICHNE.

B nccnenxyembIx o0pa3nax pedHBIX BOA OBUTH ONpEAENeHbI 24 CIEeAYIONHX dJIe-
MeHTa (B andasuTHOM mopsike) As, Au, Ba, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, La, Lu,
Mn, Na, Rb, Sb, Sc, Sm, Ta, Th, U, Yb, Zn.

I'uruennueckumu Hopmamu (I'H 2.1.5.1315-03, P®) B Boxe 00BEKTOB XO3siCT-
BEHHO-IIMTHEBOI'O ¥ KyJIbTYPHO-OBITOBOIO BOJIOIIOIb30BAHNUS ONPEEICHbI IIPEIEIbHO
nomyctuMble KoHneHTpanuu (ITJ1K) xuMuuecknx BemecTs, B TOM YMCIIE METAILIOB.

BaXHBIM HCTOYHHKOM IOCTYIUIEHHS 3JIEMEHTOB B OPTaHU3MBI SBISIETCS BOJA,
TaKk KaK YK€ pPacTBOPEHHBIC B BOJAX JJIEMEHTHl XOPOIIO yCBAWBAIOTCS XKUBBIMU
opranm3mami. [lo 6noxnmudeckoit knaccupukanuu 6osee 30 IEMEHTOB CUUTAIOT-
csi OMOTEHHBIMH - HEOOXOAMMBIMH JUISL JKH3HEAESATEIBHOCTH OHOTONOB. B TOXE
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BpeMsl, M30BITOYHASI KOHIEHTpamus MHUKpodsieMeHToB, Bbime IIJIK moxer craTth
ryOUTEeNTBbHOM.

JlaHHBIE aHaNM3a BOIBI TMOKA3AJIM, YTO KOHICHTPAIlMH KaJbLUs, HATPHS OKa3a-
JIUCh BBICOKM B HM30BbsIX pek Ilsnmk u Baxm, no nmxke, yem I1JIK. TloBbimenHsie
KOHIICHTPAIIUU KaJNbIUs ¥ HATPHs, a 3HAYUT U coiel (puc. 1) mMeeT Kak mpUpoIHOE,
TaKk MU TEXHOI'CHHOE MpoucxoxaeHue. KoHueHTpanuu xene3a 1 Mapraiia B COCTaBe
HCCJIEIyeMbIX peYHbIX BOJI 3HauuTeabHO Hinke T1JIK.

B Tabnuue 1 npuBeaeHbl JaHHBIE COACPXKAHUS B BOJAX METAJJIOB, UMEIOIIUECS B
nepeune ['uruennueckux HopMm u HopMmbl II/IK u3 ['uruenndeckux HopmatuBoB PO
('H 2.1.5.1315-03).

Taouuna 1. Konnenrpammn 3neMeHToB B Boaax u ux [1JIK

Konuentpanus Konu./ Kanace
Pexn (HMKI‘/?I)H TR (ver) Hﬂ?( ONACHOCTH

TIstamk 1,33 0,133

As Baxm 1,12 10 0,112 1
Kagupuuran 1,34 0,134
TTaamx 26 0,038

Ba Baxm 65 700 0,09 3
Kadupuuran 28 0,04
Ttk 0,29 0,003

Co Baxm 0,19 100 0,002 2
Kagupuuran 0,15 0,0015
Tstamx 1,3 0,03

Cr Baxm 1,53 50 0,03 3
Kagupuuran 0,94 0,02
Ttk 190 0,63

Fe Baxm 270 300 0,9 3
Kadupuuran 170 0,57
TTanmx 52000 0,26

Na Baxm 70000 200000 0,35 2
Kadupnuran 27000 0,135
TTaamx 0,22 0,044

Sb Baxm 0,28 5 0,056 2
Kadupuuran 0,15 0,03
T stk 2,02 0,02

6] Baxu 2,32 100 0,023 2
Kadupuuran 2,32 0,023
TTanmx 5 0,005

Zn Baxm 5,3 1000 0,005 3
Kagupuuran 10,5 0,01
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CopepxaHue OTAEIBHO B3STHIX TOKCHYHBIX 3JIEMEHTOB He mpeBblmaioT ux I1/1K,
B TOXE BpeMsI HAIMYME TOKCHYHBIX 3JIEMEHTOB IEPBOTO U BTOPOTO Kilacca ONacHOCTH
TpeOYIOT CyMMHPOBAHHUS BO3ACHCTBHS KaXKIOTO 3JIEMEHTA, C ATOH LENBI0 HCIOIb3Y-
eTCS JIMMUTHPYIOIIUH TOKA3aTellb BPEIHOCTH BOJIBL.

Jlumutupyrommii mokaszaTenb BPEIHOCTH YYHUTHIBACTCS MPH OJHOBPEMECHHOM MpH-
CYTCTBHH B BOJIC HECKOJBKHUX BPEIHBIX BEHICCTB. Tak Kak B BOJAX MPUCYTCTBYIOT HE-
CKOJIBKO 2JIEMEHTOB | U 2 KJ1acca OIacHOCTH, TO CyMMa OTHOLICHHIT (haKTHYeCKOH KOH-
neHTpain kaxaoro snementa (Cy, C,, Cs ...) k ux ITJIK Oymer xapakrepu3oBath cTe-
IIeHb OIACHOCTH BOA. DJIEMEHTHI 3 Kilacca OMAacCHOCTH OOBIMHO HE Y4uTbhIBa-toTcs. s
9KOJIOTHYECKH YHUCTHIX BOJ CyMMa OTHOLIEHHUH HE JOJDKHA MPEBBIIATH CANHULIBL.

B Bozmax pek ObUIH OTIpEAEICHBI CIICAYIOIINE JIEMEHTHL: | Klacca OMacHOCTH - As
u 2 xiacca onacHoct- Co, Na, Sb, U.

CyMMa OTHOIICHUH KOHUEHTPALMH 5 TOKCUYHBIX 2J1eMeHTOB K ux IIJAK s ane-
MeHToB 1 m 2 xiacca omacHoctu Cy/ITJIK; mst pexu [lsumk paBua 0,46, pekn Baxim
paBuHa 0,543 u pexu Kadupnuran pasna 0,3235. Haubonee yucToii sIBIsETCS peka
Kagupuuran.

O4eBUAHO, CIEAYyeT YUUTHIBATh, YTO HE BCE TOKCHUHBIC 3JIEMEHTHI OKA3aJIHUCh OIl-
peneneHHbIMU U1 HALIUX aHAJIM30B, U IpH 0oJiee MOTHOM X y4eTe TUMUTHPYIOMUI
MOKa3aTellb BPEAHOCTH BOJIBI YBEITHYHUTCS.

MonenpHbI pacdyeT TUMUATHPYIOUIETO TTOKa3aTelsi BPEIHOCTH BOIBI IS AMyxaa-
PBH B TOUKE TepecedeHus IpaHuIbl TapKHKUCTaHa H Y30E€KUCTaHa MOXKET OBITh IIPO-
U3BeICH 1o opmyrie:

3

5 . 5 . 5 .
z CI(H}IH().DIC) K+ z CI(BQXI:M) K, + Z Cl(Kad)I./tp) K
= 1K < IIJKi < IIJKi

rae, Ci- KOHIIEHTpaus OTAeNbHO B3aToro 3neMenTta u ero I1JIKi. Koaddummen-
1o Ky, K; u K3 cootBercTBeHHO BKiman pek [Laamk, Baxm u Kagupauran B BomHbII
Oamanc Amynapeu. Peka IISHIK mMeeT cpemHeronoBoi pacxon Boabl 1032 M3/C,
Baxmr 660 m’/c i Kagpupuuran 166 M/c [5]. Kaxnas pexa BHOCUT BKJIaj B BOJIHBII
Oamanc Amymapeu B ob0beme [Isumk K;=0,555, Baxm K,=0,356 u Kadupuuran
K;=0,089. PacuerHblii K03)(ULUEHT JTUMHUTHPYIOLIEH BPEIHOCTH BOJBI UL PEKU
AMynappsi B TOYKE IEpecedeHHs I'paHHLbl Ta/pPKUKHCTaHa W Y30EKHCTaH paBeH
0,4774, u Bogy B peKe MOXHO CUUTATh YHUCTOM.

Takum xe 00pa3oM MOICUMTAHO KOJIUYECTBO coiyieii B Amynapne. KommuectBo
coJield, BBIHOCUMBIE MpUTOKaMu paBHO [LsHmk 520 mr/n, Baxm - 650 mr/n u Kagpup-
uurad - 130 mr/n. C y4eToMm BozpHOTO GanmaHca AMymapbH IOJIy9aeTcsl cleaylomee
3HaueHue - 518,7 mr/n. Takoe KONMYECTBO coJied HAXOAWTCS HAa TPAHUIE IPECHBIX U
COJIOHOBATHIX BOJI.
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