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Oyeneno cocmosiHue 80OHBIX 0OBEKMO8 mpex Mmeppumopuil oc-
HOBHBIX 800HO-0010mHbIX Yeoouli Kazaxcmana (Teneusz-Kopeanscvinckou
u Anaxonv-CacblKKOAbCKOU cucmem o3ep, O0ellbimbl peku Ypan ¢ npuie-
earouum nobepexcvem Kacnuiickoeo mops) no oanusim cucmemamuye-
CK020 eudpoxumuyeckozo monumopunea 2007...2008 ee.
Tpu oyenxe kauecmea 600HbIX 0OBLEKMOE NPUBEOEHbI NOKA3AMENL 3a-
SPSAZHEHHOCIU NO OMOETbHBIM SPYIIAM SNIEMEHMO8. 2lAGHbIe UOHbL, OUO2EHHbIE
J/IeMeHmMbl, MANCe/lble MEMALTbL, OP2aHUYecKuUe U 008Umble 8eujecmed.

B pamkax npoexra [IPOOH «KommnekcHoe coxpaHeHHe MpHOPUTETHBIX
[JI00aJIbHO 3HAYMMBIX BOIHO-OOJIOTHBIX YTOAMH KaK MECT OOMTAHUS MHUIPHPYIO-
[MX TITHIL IEMOHCTPAIIHS Ha TPEX TEPPUTOPHSIX» OBLIO pa3padOTaHO U YTBEPIKIE-
HO METOAWYECKOe PYKOBOJICTBO TIO MPOTpaMMe CHCTEMHOTO MOHHUTOPWHTA 32 Cpe-
JIOM 0OUTaHusI (MOHUTOPHHT BOJHBIX OOBEKTORB) ISl TPEX MPOCKTHBIX TEPPUTOPUI
(Tenrms-Kopramxbiackoi, Anakonb-CachbIKKOJIBCKON CHCTEM 03€p U AEIbThl PEKH
VYpan ¢ npunerarommm nodepexnem Kacnmiickoro mopsi) [3-5].

Tenrn3-KopramkbIHCKas CHCTeMa 03ep Miomanbio 2600 KM® Ha TeppH-
topun llenTtpansnoro Kazaxcrama oOpa3yeTr BOJHO-OOJOTHBIE yroibs, JIEKa-
e HAa OCHOBHBIX MHUTPAIIMOHHBIX MYTAX BojoIUIaBaromux nTuil. B 1968 r.
0bU1 co3nman KopraikbeIHCKHN TOCYyIapCTBEHHBIN 3anoBeqHUK. B 1974 r. Ten-
ru3-KopramkpiHCKHE BOAHO-0O0JIOTHBIE yro/ibsi ObLIN BKIIFOUEHHI B Pamcapckuit
ciucok. B 2008 r. Tepputopuss KopramksIHCKOTo rocy/1apcTBEHHOTO 3aroBe]l-
HHKa BHECEHa B crrcok mpupoanoro Hacuenus FOHECKO, kak yroaps, umero-
e oco0oe 3HaUeHHeE JIJISl COXPaHEHHS BOTHO-O00OTHBIX MTHII.

Anakonb-CachIKKOIbCKasl CUCTEMA 03€p sIBIsieTca KpynHenmmM B Kazax-
CTaHe pe3epBATOM THE3/AIINXCS BOAHO-OONOTHBIX ITHIl, MECTOM HX MacCOBOM

JIMHBKA W BOXKHEHUIIINM MECTOM MUT'PATUOHHBIX OCTAHOBOK, 4YE€PE3 KOTOPOE C€KE-



TOZHO MUTPHUPYIOT COTHH THICSY BOJOTUIABAIONINX M OKOJIOBOAHBIX TTvll. baccein
03epHOM TPYIIIHI AJTAKOIBCKOH BIAIMHEI 3aHIMAET OOIIMPHYIO TEPPUTOPUIO 00-
meii miomanso 68 700 kM’, Gosburas gacth KoTopoil (70 %) pacmomaraeTcs B
I0ro-BocTo4HOM yactu Kazaxcrana, octanpHas — Ha corpezenbHol yacti Kurtast.

JlenbTa p. Ypau, miomams KOTOPOi cocTapiser okono 600 km?, odpasyer
MHO>KECTBO OTBETBJICHHI, KOTOPHIE, B CBOIO OUEpEe/lb, 3AIOIHIIOT COTHH MEJKO-
BOJHBIX BOJOEMOB. TeppHUTOpUsI SIBISETCS] BXKHEHILIM y4aCTKOM €CTECTBEHHOTO
BOCIIPOHM3BOJICTBA YHUKAIBHBIX OMOIOrHYECKHX pecypcoB Kacnmiickoro Mopsi.

C 2007 roma Ha4aTo BHEAPEHHE MPOTPAaMMBI CHCTEMHOTO MOHHTOPHHTA B
pamMkax TpexcropoHHero CornarieHus o coTpyanundectse Mexay [IPOOH, MOOC
PK 1 MCX PK. HcnonaurensiMu paboT ompeieNieHbl pernoHalbHbIE oapasese-
nus PI'TI «KasrunpomeT», Anakonbckuil 1 KopramkslHCKHI 3a11OBEAHUK.

ITo Tepputopuu Tenruz-KopramkbslHCKOH CHUCTEMBI O3€p MpOaHATU3U-
pOBaHBI JaHHBIC THAPOXUMUYecKoro MouutopuHra 3a 2008 rox. IIpoOwr oTo-
OpaHbl B anpere, UIoJie U OKTAOpe Ha 7 BOIHBIX O0BEKTaX MPOEKTHOH TeppUTO-
puu — 12 crannuii orbopa. Beero oroOpano 28 npo0 Bozbl, KOTOPbIC TPOAHATH-
3UpOBaHbl Ha cogepkanue 40 mokaszarenen.

[IporpaMmMa THIPOXHMMHYECKOTO MOHHUTOPHHTAa Ha TEPPUTOpUU AJa-
KOJIb-CachIKKOJIBCKOW CHCTEMBI 03¢p BKJIIOYasa OTOOp Mpo0 BOABI Ha IISATH
ruapoxuMuueckux crannusax. Oroopano 10 npod B 2007 (oktssopp) u 2008
(MroHB ¥ OKTSOPH) To/1aX, IO KOTOPBIM MpoBeaAeHO 40 ompeaeneHIA.

Ha tepputopun nenbThl pekn Ypai ¢ mpuieraronmm modepexxsem Kac-
MUHCKOTr0 MOPsi MOHUTOPHHTOBBIC MCCIICIOBAHMS BKIIIOUAIH 5 CTaHIUN, OTOOD
npo6 Ha KoTopbIX mpoBeaeH B 2007 (MIOHB, aBrYCT, CEHTAOPH, OKTSIOpPh M HO-
s16pb) u 2008 (dheBpanb — okTA0ps) rogax. Beero otobpana 51 mpoba Boawl, 1Mo
KOTOPBIM MTPOaHATN3UPOBAHKI 32 MOKA3aTEIS.

OCHOBHBIMH KPUTEPHUSAMH KadecTBa BOJI 110 THIPOXUMHUYECKUM ITOKa3a-
TETSIM SIBJISTIOTCS 3HAUCHUS IIpeleNbHO MonmycTuMbIX KoHteHTparnuil (IT1K) 3a-
TPSI3HAIONINX BEIIECTB I BOAOEMOB PHIOOXO3SIMCTBEHHOTO 3HAUYCHUS [4].

[Ipu omeHke kadecTBa BOJHBIX OOBEKTOB yUTEHBI IMOKA3aTEIH 3arpsi3-
HEHHOCTH 110 OTAEIHHBIM TPYIaM 3JIEMEHTOB, OOBEIMHEHHBIX 10 TeHETHYe-
CKOMY MPOUCXOXKICHUIO, IO XUMHUYECKOMY CTPOEHHUIO, TOKCHYHOCTH | Ap. [5].
Jns ananu3a BbIAETICHBI CIEAYIOLINE TPYIIBI ITOKa3aTesei:

- TTIaBHBIC HOHBI (KATUOHBI KAJIBIUs, MarHus, HATPUS U KaJIHs, aHHOHBI
(cynbdaTsl 1 XJIOPUIIBI));

- OMOreHHBIE ANEMEHTHI (a30T aMMOHHMIWHBIN, HUTPUTHBIA U HUTPATHBIH,
(dhocdatsl u 001U Pochop, KpeMHUH U Kelle30);

- TSDKEJIbIe MeTaJuTbl (Meb, IUHK, XPOM H IIPOYHE);



- SO0BUTHIE BemecTBa ((PTOPHIIBI, CEPOBOIOPO/, MBIIIBSIK);

- oprannueckue Berectsa (Hedremnpoaykrel, henoinsl, CITAB u np.).

JIyis OLIEHKH W CPaBHEHHUS YPOBHSI 3arpsi3HEHUS BOJHBIX OOBEKTOB HC-
MOJIb30BaHA METOJMKA OMPECICHUS KOMIUIEKCHOTO MHJCKCA 3arps3HEHHOCTH
Box (KU3B) — tabm. 1 [6, 7].

Tabmuma 1
Kraccndukarist BOTHBIX 0OBEKTOB 110 CTETICHH 3arpsi3HeHus 1Mo Benmmurae KH3B

O11eHOYHBIEC TOKA3aTEIIN
BarpsA3HCHUA BOJHBIX 00BEKTOB

Ne CreneHp 3arpsi3HEHHOCTH 1o pactTeop. | BIIK:,
o K13B|kucmopony, f
mr/am’ ME/AIM
1 HopwmaruHo-uucTas Ho 1,0 4,0 3,0
2 YMepeHHbIN ypOBEHb 3arpsA3HEHUS 1,0...3,0 3,0 6,0
3 Beolcokuil ypoBeHb 3arpsi3HEHUs 3,0...10, 2,0 8,0
0
4 UpesBpI4aiiHO BRICOKHH YPOBEHB 3arps3aeHnst  >10,0 1,0 > 8,0

Tenrusz-KopranxxbsiHckas cucTema o3ep

Pexa Hypa. CocTosiHrE peKu B MpeAeiax MPOSKTHOW TEPPUTOPUU OIIe-
HEHO To 5 aHanmu3aM mpo0 BOJBI, OTOOPAaHHBIX B ampese, WIOJIe M OKTSIOpe
2008 . mo 3 ruapoxuMmudeckuM ctaHiusaM (Tabm. 2).

[To rpymrie TIaBHBIX MOHOB 3HAYEHUE CPEIHEB3BEIICHHOTO KOMILICKC-
Horo mHuekca 3arpsisueHHocTH Boabl (KM3Bru) cocrasmser 0,91...1,93 — mo-
BBILICHUE 3HAYEHUH MPOCIEKUBAECTCS B oceHHUH nepuoj. Bennuuny ITIK npe-
Beimarotr xyopuael (mo 1,3 TIJIK), cymedarter (2,2...4,4 [11AK), marauii (1o
1,6 IIAK) u narpuit+kammii (no 2,1 ITIAK).

BennunHa cpeHEB3BEIICHHOTO KOMILIEKCHOTO MHJICKCA 3arpsS3HEHHO-
CTH BOZBI IO rpymie 6noreHHsix snemeHToB (KM3B63) cocrasnser 0,49...1,82
— NOBBILLICHHBIE 3HAYCHUS XapaKTEPHBI ISl BECEHHETO U jieTHero nepuona. Co-
JepkaHue aMMOHHUIHOTO a30Ta, HUTPUTOB U HUTPATOB, KPEMHHS HE MPEBbIILIA-
tot [TJIK. Ormeuaercs npesbimenue [1JK o obmemy sxenesy (2,2...7,2 TIJIK)
u obuemy dochopy (o 1,1...3,0 TIJIK).

Konnenrpamuu ¢ropumoB coctasisitor go 1,4 TIJIK npu 3HaveHmsx
CPEAHEB3BELICHHOTO KOMIUIEKCHOT'O MHJIEKCA 3arpsiI3HEHHOCTH BOJIBI 110 TPYIIIE
simoBuThiX BemecTs (KM3BsB) 0,97...1,36.

Conepxanne CITAB/ATTAB u HedrenpoaykroB He npesbimaror [TJK
[IPY 3HAYEHUSAX CPEIHEB3BELIEHHOIO KOMILJIEKCHOTO MHJIEKCA 3arpsi3HEHHOCTH
BOJBI 10 Tpymne opranndeckux BemecTs (KM3Bog) 0,35...0,50.



Tabmuna 2

Coctosiaue kadecTBa BoJisI p. Hypsr, o3ep Tenrus u Acay0aibik 110 THAPOXUMHYECKAM ToKa3aTensM, 2008 T.

Bpems | ITokasarens, mr/om’

orbopa KHCIOPOL | e KU3B,y, | KN3Bg, | KU3By,; | KU3B,,; | KU3B,,, | KU3B | Crenens 3arpsi3HeHus BObI

npoObl  |pacTBOPEHHBIH >

p. Hypa, noc. KopramxkbiH, aBTOIOPOXKHBI MOCT ITPH BhE3/IE
arnpesnb 14,4 3,52 0,91 1,14 0,97 0,36 0,68 0,81 HopmaTuBHO UncTas
HUIOJIE 7,32 2,15 1,37 1,82 1,36 0,40 0,48 1,09 VYwmepeHHo 3arps3HéHHAS
OKTSIOpPb 8,37 4,23 1,93 0,78 1,17 0,50 0,64 1,01 VYwmepeHHo 3arpa3HEHHAs
p- Hypa, c. Opazak
OKTSOPH 7 2,42 1,67 0,55 0,97 0,35 0,80 0,87 HopmaTuBHO uncTas
p- Hypa, runpoyzen CaObiaabt
OKTSOPH 7,5 2,58 1,74 0,65 1,12 0,45 0,74 0,94 HopmaTuBHO uncTas
0. Tenrus, Maunsrit moct (XyTOp)
arpelib 13,3 3,29 0,95 0,74 1,08 0,41 0,62 0,76 HopmaTuBHO YncTas
HIONTH 8,2 2,95 1,47 0,79 1,35 0,50 0,46 0,91 HopmaTuHO uncTas
0. Maneiii Tenrus, HanpoTUB KopJoHa Pa3zpenka
aIpelib 11,1 0,44 1,83 0,20 0,40 0,37 0,42 0,64 HopmaruBHO dncTast
UpesBbI4aiiHO BBICOKHUM YPO-
HIOJIE 3,5 4,1 182,51 0,17 8,61 2,60 1,02 38,98 BeHb 3arpsA3HEHUS
UpesBbIuaiiHO BBICOKHI ypo-
OKTSIOPh 3,2 4,28 243,46 5,88 10,29 0,50 0,88 52,20 BeHb 3arps3HEHUS
0. Acay0Oaibik, ceBepHBIH Oeper, MecTo BraaeHus p. Hypsr

HIOJTE 5,57 3,95 13,38 1,11 3,44 1,05 0,86 3,97 BBICOKMIT YPOBEHB 3arpsi3HEHUS
OKTSOPB 4,11 6,15 20,07 2,05 3,23 0,45 0,88 5,34 BBbICOKMIi YpOBEHB 3arpsi3HEHUS




I[To rpynme Tsxensix MerauioB Beimie IIJIK koHieHTpanuun menu
(2...3 [1K), TpexBajeHTHBIN XpOoM He 0OHApYyKEH, a IUHK, PTYTh W IIECTHBA-
nentHed xpoM Hipke [1/IK. 3Hauenne cpeqHeB3BEILICHHOTO KOMITJIEKCHOTO HH-
JIeKca 3arpsi3HEHHOCTH BOABI IO Tpymne Tsokenbix MeTamuioB (KM3B1™) Bapeu-
pyert B npenenax 0,48...0,8.

Bennuuna oOmmiero CpeaHeB3BELIEHHOIO KOMIUIEKCHOTO HHAEKCa 3a-
rpsizaneHHocTH Bogpl peku Hyposl (KU3B) cocraBuna 0,81...1,09, uyto npu koH-
LEHTPALUAX ~ pAcTBOpPeHHOro kuciopoma (7...144 wmr/mvM’) u  BIIKs
(2,15...4,8 Mr/iM’) 1O CTeMEHM 3arps3HEHHOCTH COOTBETCTBYET HOPMATHBHO-
YHCTOMY U YMEPEHHOMY YPOBHIO 3arpsi3HEHUS.

Osepnas cucmema Kopeanicwvin. Cocrostaue o3ep Hceit, CyntaHkensbab

n Kokait KopramxslHCKOM cHCTEMBI IO THAPOXUMHUYECKHM TOKA3aTeNsIM OlLie-

HeHo 1o 16 aHanmm3aMm mpoO BOABI, OTOOPAHHBIM Ha 6-TH THIAPOXUMHYECKHX

CTaHIUAX (IO ABE Ha KaXKIOM BOAHOM OOBEKTE) B ampere, WIOJIe U OKTIOpe

2008 r. (Tadm. 3).

[To rpymnme riaBuHbIX MOHOB 3HadeHHe KM3B st oTAenbHBIX BOMHBIX
00BEKTOB COCTABIISIET:

— o3epo Uceit — 3,8...14,41 — mnoBbllIeHHEe 3HAYEHUH MPOCIEKUBAECTCA B
neTHe-oceHHu# nepuoi. Bemnuuny I1/IK npesbimaior copepikanne XJiIopu-
1oB (3...12.4 TIJIK), cynbdaros (8,1...27,9 [11K), maraus (3,3...14 [11K)
u Hatpus+kamus (4,3...17 IIIK).

— o3epo Cynrankensasl — 0,3...3,6 — MOBBIIIICHHE 3HAYSHHIA ITPOCIIEKUBACTCS
B JeTHe-oceHHUH nepuoj. Bemuumny [1/IK B meTHUX WM oceHHHX Tpobax
MpeBBIIaOT  comepxkanne xiopumoB (1,4...2,5 TIK), cynedaros
(4,1...8 IIIK), maruus (1,7...3 [IAK) u natpus+kanus (1,9...4 IIJAK).

— o3epo Kokait — 0,18...4,1 — noBblllIeHUE 3HAYEHUHA MPOCIEKUBACTCS B
netHe-oceHHn nepuon. [lpessimmenne [1/IK HaOmomaeTcs mo xmopugam
(mo 2,9 MAK), cymedaram (mo 9,1 IIJK), maramo (mo 3,3 IIJK) u
Hatputo+kanmio (1o 4,1 TIJIK).

Bemmunaa KNU3B6> cocrasmsier 0,18...1,1. Conmeprkanne aMMOHHHHOTO
a30Ta, HUTPUTOB M HUTPATOB, KpeMHMUs He npesbiiatoT [1JIK. OtMeuaercs mpeBsbI-
menue [TJIK mo obmemy xenesy (mo 4,7 1K) u obmemy docdopy (o 3,1 TTAK).

Konnenrparuu ¢ropugos cocrapisior no 4 [IJIK npu 3HaueHmsx
KHN3Bss 0,28...3,97.

Conepxanne Hedrenponykros He npessimatoT 111K, a CITIAB/AIIAB
B ogHOM cirydae (03. Uceit — utonp) nocturaet a0 1,5 [1/JIK. 3nagenus KI13Bos
cocrasisior 0,3...0,95.



Tabnuma 3

CocTosiHuE KayecTBa BOJBI 10 THAPOXUMHUYECKUM MOKazaTensaM o3ep Kopramkeiackoi cuctemsl, 2008 T.

Bpems | ITokasaTenb, Mr/am’

oTbOpa | KHUCIOPOX Bk, | KU3Bry | KU3Bg, | KM3Byy, | KM3Bo, | KHU3Byy, | KU3B | Crenens sarpastenns Bozsl

npoObl  |pacTBOPEHHBIH >

0. Uceit, Kopnon KampblizaBon
arnpesnb 10,2 3,5 3,80 0,49 1,61 0,53 0,62 1,41 VYwmepeHHO 3arps3HEHHAS
HIONTH 7,16 3,01 8,30 1,13 2,79 0,95 0,46 2,73 YMepeHHO 3arps3HEéHHas
OKTSIOpPb 6,11 3,77 14,41 0,96 3,92 0,30 0,56 4,03 Beicokuii ypoBeHb 3arpsi3HEHUS
0. Hceit, ceBepHbIii Oeper
OKTSOPH 8,98 1,97 1441 0,44 3,97 0,30 0,72 3,97 YwmepeHHo 3arps3HEHHASL
0. CynraH-Kenbibl, ocie BraaeHus p. Hypbl
arnpers 7,57 3,35 0,35 0,31 0,67 0,43 0,42 0,44 HopmaruBHO 4ncTast
HIOJTH 6,35 3,2 1,91 0,44 1,29 0,50 0,46 0,92 HopmaTuBHO uncTas
OKTSOPH 9,85 1,65 3,59 0,37 1,85 0,35 0,86 1,40 YwmepeHHO 3arpsi3HEHHAS
0. CynraH-Kkenbabl, CeBepHBII Oeper
arpelib 11,5 1,6 0,30 0,66 0,67 0,33 0,42 0,48 HopmaTuBHO uncTas
UIOJIb 7,92 2,96 3,01 0,42 1,73 0,50 0,42 1,22 YmMepeHHO 3arpsi3HEHHAS
OKTSOPH 9,63 1,9 3,27 0,34 1,80 0,45 0,50 1,27 YmepeHHO 3arpsa3HEHHAS
o. Kokaii, nocne Bnagenus p. Hypst
aIpelib 5,89 3,98 2,06 1,07 1,21 0,60 0,64 1,12 YmepeHnHO 3arpsa3HEHHAS
HIOJTE 11,3 2 2,88 0,94 1,65 0,40 0,68 1,31 VYwmepenHo 3arpsi3sHéHHAS
OKTSOPh 5,6 1,74 3,39 0,62 2,01 0,30 0,96 1,46 YmMepeHHO 3arpsi3HEHHAS
0. Kokait, ceBepHslii 6eper

arpeltb 11,2 0,53 0,18 0,18 0,53 0,33 0,64 0,37 HopmaTtuBHO uncTas
HIOJIE 7,03 2,41 3,00 1,01 1,76 0,55 0,62 1,39 VYwmepeHHo 3arpsi3HEHHAs
OKTSIOPB 5,15 1,86 4,11 0,72 2,09 0,35 0,86 1,63 VYmepeHHO 3arps3HEHHAsS




I[To rpynme Tsxensix MeramuioB Beimie IIJIK koHieHTpauuu menu

(2...4 1K), TpexBaJICHTHBIII XpoM HE OOHApPYKEH, KOHIICHTPAIMH ITHHKA

prytu  Hwke IIJIK, a 1IecTuBaleHTHBIH XpoM B OJHOM  Cllyyae

(03. Cynrankenbabl — okT0pb) gocturaet ao 2 [1JIK. 3nauenne KU3BT™ Ba-

peupyet B mpenenax 0,42...0,96.

Bemmunna obmero KM3B o3ep KopramksIHCKOM CHCTEMBI COCTaBIISACT:

— o03epo Hceit — 1,41...4,03, 9T0 TIpH KOHIIEHTPALHIX PACTBOPSHHOTO KHUCIIO-
poma (6,1...10,2 mr/am’) u BIIKs (2...3,8 Mr/aM’) 1o CTemeHH 3arpsi3HeH-
HOCTH COOTBETCTBYET YMEPEHHOMY M BHICOKOMY YPOBHSIM 3arpsi3HeHH.

— 03epo Cynmankensvost — 0,44...1,4, 9T0 TIpy KOHILIEHTPAIUSIX PAaCTBOPEH-
Horo kuciopoxa (6,35...11,5 mr/nv’) u BIIK;s (1,6...3,35 mr/am’) mo cre-
[IEHU 3arpSA3HEHHOCTH COOTBETCTBYET HOPMATHBHO-YMCTOMY U yMepeH-
HOMY YPOBHIO 3arpsi3HEHHS.

— o03epo Kokait — 0,37...1,63, 4TO pu KOHUEHTPALHUSIX PACTBOPEHHOIO KHC-
nopoma (5,15...11,3 mr/mm’) 1 BIIKs (0,5...4 Mr/nm’) 0 cTereHn 3arpss-
HEHHOCTH COOTBETCTBYECT HOPMATHBHO-YHCTOMY U YMEPEHHOMY YPOBHIO
3arpsi3HeHHUsl.

Osepa Teneus u Acaybanvix. Cocrosiaue o3ep TeHrns u AcayOanbIk 1mo
THAPOXUMHUYECKAM TI0Ka3aTesiM OIICHEHO M0 7 aHamm3aM Tpo0 BOMBI, OTO-
OpaHHBIM Ha 3-X THUAPOXMMHYECKHUX CTaHIHUSAX B ampese, HIOJIe W OKTIOpe
2008 1. (Tabm. 2).

ITo rpynne rnaBHbIX HOHOB 3HaueHre KWU3Bru ass oTAeNbHBIX BOIHBIX
00BEKTOB B 3aBUCHMOCTH OT MUHEPAaTH3aI[H BOABI COCTABIISACT:

- 0,95...1,83 must mpecHBIX W COJIOHOBATBIX BOJA o3epa TeHrms3 (ampedns,
ntons) u o3epa Man. Tenrus (anpens), npu npeBbimenun 11K o xmopu-
nmam (mo 2,4 T1JIK), cynedaram (2,35...3,55 1K), marauto (mo 1,2 1K),
Hatputo- kanuio (o 3,1 I1IK).

— 13,38...20,7 nns coneHbIX BOJ 03epa Acay0banbik (MIOIb, OKTSOPE) TIPH CO-
nepxxannu xyopuaos (13,2...19,7 T11K), cynsdartoB (23,5...34,6 11/]IK),
kanmpius (1,2...1,7 TIJK), marausa (13,5...21,2 IIAK) u Hatpus+xamus
(15,5...23,25 I AK).

— 182,5...243,5 nns paccono Mait. Tenrusza (urojib, OKTSOPB) MPH KOHIIEHTPA-
musix xsopunoB (197...306 I1JIK), cymegaror (191...298 T11K), kanbuums
(3...23 ITAK), maraus (273...443 T1JIK) u mHarpus+xamust (58...337 TIIK).

Cpenu OMOTEHHBIX AJIEMEHTOB COJIEpPKaHUE aMMOHHUITHOTO a30Ta, HUT-
puTOB M HUTpaTOB, KpeMHUs He npesbimatoT [1JIK. Otmedaercs npeBbleHue
[NAK mo obmemy kenesy (mo 9,6 INJAK) u obmemy docdopy (ot 2,5 mo



26,4 I1JIK).Bemrmunna KW3B6> cocraBnser or 0,17...0,79 mo 1,11...2,05

(03. Acay6anpik) u gaxe 5,88 (03. Man. TeHrus — okTs0ps).

Konnenrparuu ¢propunos cocrapistor ot 0,4...1,35 IIJIK B npecHbIX 1
cooHOBaThIX Bodax 10 3,2...3,4 IIJIK B conensix Bojaax, u 10 8,6...10,3 TIJAK
B paccounax, mpu 31oM 3HadeHns KM3BsB BapeupyroT B npeaenax 0,4...10,29.

Copepxxanne HedTenpoaykToB He npesbimaioT 11JIK, a CITAB/AITAB
nocturaer no 1,7...4,6 TIJIK (AcayOanbik 1 Man. Tenrus — utonn). 3HaueHUS
KHN3Bos cocrapmnsror 0,41...2,6.

IIo rpynme tspbkenbix MetaioB Bbime ITJIK KoHULEHTpauuu Menu
(2...5 IIIK), TpexBajeHTHBI 1 MIECTUBAJICHTHBIA XPOM HE OOHAPYKEHBI, KOH-
uentpanuu 1muHka U prytyd Hwke [1JK. 3nauenue KWU3BTM Bapsupyer B mpe-
nenax 0,42...1,02.

Bennunna ob6mero KM3B cocrasiser:

— o03epo Tenzuz (anpenp, utonb) u Man. Tenrus (ampens) — 0,64...0,91, yro
NpM KOHIGHTPALMAX PACTBOPEHHOro kKuciopoxa (8,2...13,3 mr/am’) u
BIIKs (0,44...3,29 MF/,I[M3) MO0 CTETEHU 3arpA3HEHHOCTH COOTBETCTBYET
HOPMATHBHO-YHCTOMY YPOBHIO 3arpsi3HEeHHUSI.

— 03epo Acaybanbik (Ur0Ib, OKTSIOPH) — 3,97...5,34, 9TO MIPU KOHIIEHTPALUIX
PacTBOPEHHOTO KHCTIOpoa (4,11...5,57 MI/aM’) u BIIKs
(3,95...6,15 Mr/am’) MO CTeneHH 3arps3HEHHOCTH COOTBETCTBYET BBICOKO-
MY YPOBHIO 3arpsi3HeHHS.

— o03epo Manwui Tenzuz (nonb, OKTA0pb) — 39...52,2, 9TO TIpH KOHIIEHTpa-
nMsX  pactBopeHHoro  kmeimopoza  (3,2...3,5 wmr/am’) u  BIIKs
(4,1...4,3 Mr/aM’) MO CTENEHH 3arpsA3HEHHOCTH COOTBETCTBYET YpPe3BbI-
YaiiHO BLICOKOMY YPOBHIO 3arpsi3HEHUS.

Heo0OxomiMo 0TMETHTb, YTO BBICOKHIA M YPE3BBIYAHHO BHICOKHI YPOBHH 3a-
rpsi3HeHus 03ep AcayOansik 1 Manbiii TeHru3 cBsi3aH ¢ mporeccaMy UCTIapUTENTHHO-
IO KOHIICHTPUPOBAHHUS 03€PHBIX BOJI B TEIUIBIH JISTHE-OCEHHHUH TIEPUOI.

Anakob-CacbIKKOJIbCKas CHCTEMA o3€ep

Pexa Tenmex. CocTosiHHE pEeKM B Ipenenax MPOEKTHOW TEppUTOPUHU
OIIEHEHO T10 5 aHanmm3aM TpoO BOMBI, OTOOpaHHBEIX B OKTssOpe 2007 T., uoHEe H
okTsi6pe 2008 T. 10 2-M THAPOXUMHUYECKIM CTaHIUIM (Taldl. 4).

o rpynme riaBubIx HoHOB 3Hadenne KU3Bru cocrasmser 0,18...0,51 —
MOBBIILIEHUE 3HAYEHUI NpociexuBaercs B JeTHud nepuod. Bemmuuny IT1JIK mpe-
BBIIIIAET cozieprkanue cynbdaros (1o 1,3 ITAK — 2-oit Kopmon, urons 2008 T.).



Tabmuna 4
CocTosiHHE Ka4eCcTBa BOJIBI 110 THAPOXUMHYECKUM II0Ka3aTe/IsIM BOJHBIX 00bEKTOB AJ1aKk0J1b-CaChIKKOIBLCKOM CHUCTEMBI 03P

Bpemst | [Tokasatens, Mr/am’
oTbopa | KHCIOPOJ grik.| KA3Bry | KM3Bg, | KN3By, | KH3Bo, | KM3Byy KU3B | Crenenb 3arpsa3HEHUs BOABI
poOBI | pacTBOPEHHBIH >
p. Tentexk, 2-oit Kopaon, 2008 r.
UIOHD 14,4 1,73 0,507 1,638 0,059 0,333 2,684 1,04 VYwmepeHHo 3arps3HEHHAS
OKTSOPH - - 0,175 0,205 0,030 2,554 0,74 HopmaTuBHO YncTas
p. Tenrex, 3-uit Kopmon, 2007 r.
OKTSOPh 11,1 1,52 0,260 0,431 0,011 0,467 0,343 0,30 HopmaTtuBHO YncTas
p. Tenrex, 3-uit Kopmon, 2008 T.
WIOHD 9,23 2,03 0,388 0,461 0,030 0,200 1,879 0,59 HopmaruBHo uncTas
OKTSOph - - 0,197 0,153 0,031 6,558 1,73 YmepeHHo 3arpsi3sHEHHAS
o. Kaparenrek, 1-b1it Kopnon, 2007 r.
OKTSOph 9,39 1,32 0,259 0,505 0,020 0,400 0,299 0,30 HopmaTtuBHO uncTas
o. Kaparenrek, 1-p1ii Kopmon, 2008 r.
WIOHB 8,86 1,68 1,010 1,112 0,164 0,533 3,587 1,28 VYwmepenHo 3arpsi3sHéHHAS
OKTSOph - - 0,396 0,239 0,097 6,855 1,90 VYwmepenHo 3arps3HEéHHAs
0. baitbomna, 2008 r.
UIOHD 8,35 1,87 0,422 3,021 0,029 0,267 1,900 1,13 YmepeHnHo 3arps3HEéHHAs
0. Kapamoiibis, 2008 r.
WIOHB 8,04 1,9 0,490 1,684 0,097 0,400 2,231 0,98 HopmaruBHO uncTas




Bemnunna KIM3B05 cocrasaser 0,15...1,64 — noBbIIIEHHBIC 3HAYEHUS
XapaKTepHbI I JieTHero nepuona. CopepikaHne aMMOHUMHOTO a30Ta, HUTPAT-
oB, (hocdaroB u kpemuusi He npebimaroT [1J[K. Otmeuaercs npeBbInIcHHE
[NAK no murpuram (mo 1,5 IIAK — 3-uit Kopmon) u obmemy xenesy (1o
7,6 111K — 2-oit Kopnon, ntors 2008 1.).

Konmnentparmu meimbska coctaBistroT 0,01...0,06 ITAK mpu 3HadeHH-
sax K13Bsas 0,01...0,006.

Conepxanue CIIAB, ¢deHOI0B M HedTENpOAYKTOB HE NPEBBIMIAIOT
ITJIK mpu 3nauennsx KNU3Bos 0,2...0,47.

IIo rpymme tsxkensix MetauioB Bbime IIJIK KoHueHTpanuu Mmeau
(2...55 IIJIK mo Bcem mpobam), mecTuBasieHTHOro xpoma (g0 1,8...7,0 IIJIK B
4-x mpobax), TpexBaneHTHbIH xpoma (1o 1,9 TIJIK B 2-x nmpobax), KoOanbT He
oOHapy)XeH, a IMHK, KaJMUil, HUKeNIb, cCBUHEN 1 MapraHer Hmxke [1/[K. 3naue-
une KU3BT™m Baprupyer B mpenenax 0,3...7,6.

Benuuuna odmiero KU3B Bojw! pexu TeHTek B npeneniax MpOeKTHOM Tep-
putopuu cocrapwia 0,3...1,7, 4To Ipy KOHIIEHTPAILIMSX PACTBOPESHHOTO KHCIOPOa
9,2...144 MF/,HM3) u BIIK; (1,5...2,0 MI/TAM’ TIO CTEIeHH 3arpsi3HEHHOCTH COOT-
BETCTBYET HOPMATUBHO-YHUCTOMY H YMEPEHHOMY YPOBHIO 3ar psi3HEHHS.

Lenvmosvie o3epa. B npenenax IPOEKTHOW TEPPUTOPUM 34 IEPUOL

HabmroeHuit 0ToOpano 5 mpod Ha 3-X NIENbTOBBIX 03epax (TpW TUAPOXUMHUYC-
CKHIC CTAHIIUH).

ITo rpynne rnaBubix HoHOB 3HaueHusa KU3Bru cocrasunu 0,26...1,01
(TIOBBIIIICHUE 3HAYCHUM MTPOCTICKUBACTCS B JIETHHUI mepuo). BriaBieHo mo of-
HoMy ciyyaro npeBbimenust [1JIK no cymedaram (go 1,9 ITJK), marauro (mo
2,4 TIJIK) n narpuro-+xamuto (go 1,05 ITIK).

Bennunaa KM3B65 cocrasnser 0,24...3,0. Conepxanne aMMOHHITHOTO
a30Ta, HUTpAToOB, KpeMHUs1 U QocdaroB He npesbimatoT [IJK. Ormeuaercs
npessitierne [1JIK mo obmemy xenesy (3,7...15,2 IIAK B netHuit nepruon) u
wutputam (1,3...1,6 TIJIK).

Konuentpanuu meimbsika coctaBisitor 10 0,16 IIIK mpu 3HaueHusix
KHN3Bss 0,02...0,16.

Conepxanne CITAB u dgenomnos He npesbimatot [1/1K, a HedTenpomayKTs
B 07fHOM ciy4ae (03. Kapamoiisia) nocturaer no 1,2 ITJIK. 3nauenns KU3BoB co-
crasistror 0,27...0,53.

Ilo rpynme Tspxenbix MertawioB Beime [IJIK koHueHrpamum wmenu
(1,8...60,9 ITJIK) u mectuBanentaoro xpoma (110 4,4...7,9 I1J1K), kobanbT He 00-
HapyXeH, a KOHIIEHTPAIK IIMHKA, TPEXBAIEHTHOTO XpOMa, KaJIMUsI, HUKETIsI, Map-
ranma u ceuHia Hiwke [1JIK. 3rauenne KM3BT™ Bapsupyer B mpeaenax 0,3...6,9.



Bemmunna obmero KM3B mensToBBIX 03¢p coctasmser 0,3...1,9, uto
IpY KOHIEHTPALHSIX PacTBOPEHHOro Kuciopoxa (8...9.4 mr/mv’) u BIIK;
(1,3...1,9 Mr/aM’) 1o CTeneHW 3arpsA3HEHHOCTH COOTBETCTBYET HOPMATHBHO
YHCTOMY U YMEPEHHOMY YPOBHSAM 3arpsi3HeHUsl.

JeabTa peku Ypai ¢ npuiieraionmm nodepexnem Kacnuiickoro mopst

CocTtosiHuE pekn Ypai B peaenax IpOeKTHONH TEPPUTOPUH OLIEHEHO TI0
4 TUIPOXMMHUYECCKHM CTAHIMSIM, HAa KOTOPBIX MPOOBI BOJBI OTOMPAIUCH B
2007...2008 rr. (Tabm. 5).

ITo rpymnme rmaBabix noHoB 3HaueHue KM3Bru cocrasnser 0,47...0,60.
Bennunny [1/IK He3HaUnTETHHO MPEBBIIIAET COAEPIKaHNE CYIb(aTOB.

Bennuuna KM3B65 BapsupyeT B mpenenax 0,17...0,8, nocturas B ceH-
Ts0pe 2007 1. 4,42 (c. XKana-Tanan / 3apocnsiif). OTMedaeTcst MpeBbILICHE
IIAK no autpuram (no 2,5...17,5 1K) u obmemy xenesy (mo 1,1...1,6 IIJIK).

Konnenrpanuu 6opa mocturaer 1,1...2,9 I[IJIK npu 3nauenusix K13Bss
ot 0,05...0,25 no 1,1...2,8.

Conepxxanue ¢GeHoNOB U HedTenpoaykToB B 2007 T. HE MPEBBIMIAIOT
ITJK npu 3nauenusx KNU3Bos 0,1...0,3.

Io rpymme Tsoxenbix MetawioB B 2007 roay Beie [TJIK koHLeHTpaym meau
(7...15 IIJK — vroHb-aBrycT) U IIECTUBAICHTHOTO Xpoma — oT 2 mo 15...48 I1JIK.
3nauenne KI3B™™ Baprupyert B mpeaenax ot 0,67 mo 11,0...20,0.

Bemmanna obmero KM3B m3mensiercs ot 1,5...4,5 (utoHb-ceHTIOpS 2007
r.) 10 0,26...0,67 (oxTA0pH-HOSOPH 2007 T.), YTO MPH KOHIIEHTPAIUSIX PACTBOPEH-
Horo Kuciopona (6,5...18,1 mr/am’) u BIIKs (0,7...3,55 Mr/nm’) mo crernenu 3a-
IPA3HEHHOCTH COOTBETCTBYET YMEPEHHOMY, BLICOKOMY U HOPMATHBHO-YHCTOMY
ypoBHsIM 3arpsisHeHusi. [loBbineHHble 3HaueHus: KM3B cBsi3aHbl ¢ BBICOKUMHU
KOHIIEHTPAIMSMH TSDKEITBIX METAIUIOB (MEb ¥ XPOM IIECTHBAIICHTHBIN).

[Ipu cpaBHEHNYM NAHHBIX THAPOXUMHUYECKUX UCCIIEAOBAHU, IPOBEICH-
HeIX B 2005 romy B mpeaenax pacCMOTPEHHBIX TEPPUTOPUH, W PE3yIbTATOB
rugpoxumuaeckoro mouutopunra 2007...2008 rr., BEISIBICHO CIEAYIONIEE.

Ha Teppuropun Tenrusz-KopramkeiHCKON cucTemsl o3ep st peku Hy-
pa n o3ep KopramkbIHCKOM CHCTEMBbI OTMEYAeTCsl HEKOTOPOE CHMKEHHE COZep-
JKaHUS OOIIEero »ejie3a M IOBBIINICHUE cojaep)kaHus obimero ¢ocdopa. Ilo
OCTAJIBHBIM 3arpS3HSIONIAM BEIIeCTBAM M3MEHEHUs He3HaunTenbHbl. B 2008 T.
HE aHAM3UPOBAJIOCh COJepKaHue MapraHila, Toraa kak B 2005 roxy ero KoH-
ueHTpanuu npesbimanu [TIK.



Tabnuua 5

CocTosiHME Ka4ecTBa BOJIBI IO THAPOXUMIYECKHAM TOKa3aTessM p. Y pal

Bpems | [Tokasarenb, Mr/am’

orbopa Kuenopon | gy | KA3Bpy, | KN3Bg, | KU3Bg, | KU3Boy | KM3Byy KU3B | Crenens 3arpsa3HeHUs BOABI

npoObl | pacTBOPEHHEII >

c¢. Xana-Tanan (3apocisrit), 2007 T.
WIOHD 7,45 2,82 0,501 0,692 1,100 0,000 13,667 3,192 Beicokwii ypoBEeHb 3arps3HEHHS
ABTYCT 7 2,42 0,509 0,530 0,850 0,100 15,333 3,465 Beicokwii ypoBEHb 3arpsi3HEHHS
CEHTSOPh 9,7 2,8 0,477 4,416 0,050 0,100 8,333 2,675 YwMepeHHO 3arps3HEHHAS
OKTSIOPh 8,54 2,42 0,510 0,500 0,200 0,200 0,667 0,415 HopmaTuBHO 9ncTas
HOSIOPb 10,2 2,6 0,507 0,477 0,150 0,100 0,667 0,380 HopmaTtuBHO uncTas
Huxnss [lam6a (mam6a), 2007 .
HIOHD 8,52 2,44 0,494 0,799 1 0,1 15,333 3,545 BrICOKHii YPOBEHB 3arpsi3HEHUS
ABT'YCT 7,62 2,3 0,541 0,533 0,6 0,1 12,333 2,821 VYmepeHnHo 3arps3HéHHAs
CEeHTAOPh 9,8 2,52 0470 0,609 0,55 0,2 0,000 0,366 HopmatuBHO umcTas
OKTSOPH 9 2,5 0,497 0,434 0,25 0,3 0,667 0,430 HopmatuBHO uncTas
HOSIOPb 10,8 2,42 0,493 1,724 0,25 0,2 0,667 0,667 HopmaTuBHO YncTas
Hmwxuss Jamba (mam6a), 2008 r.

(heBpaib 9 2,03 0,376 0,3
MapT 7,1 2,13 0,258 0,4
arnpesb 10,7 2,15 0,969 0,5
Maii 10,1 2,2 0,404
WIOHD 9,5 1,9 0,344
HIOJNTH 9,4 2 0,763
ABTYCT 7,7 1,7 0,457
CeHTIOPh 6,9 1,1 0,325
OKTSOPh 16,5 1 0,288

pykas Aunxuit (Kan-Y3ex), 2007 r.




Bpems | [Tokaszarenb, Mr/am’

oTbopa | Kuenopox |prire | KU3Bry, | KM3Bg, | KU3Bgy | KU3Bo, | KU3Byy, | KA3B | Crenens sarpssnenns Bojbl

npoObl | pacTBOPEHHBIH >
HIOHB , 3,55 0,541 0,672 1,000 0,100 16,667 3,796 Bbricokuil ypoBeHb 3arpsi3HEHUS
ABI'YCT 6,1 32 0,552 0,611 0,650 0,100 11,000 2,583 VYmepeHHO 3arps3HEHHAS
CEHTIOPH 10 2,75 0,485 1,328 0,450 0,200 5,000 1,493 VYmepeHnHo 3arps3HEHHas
OKTAOPh 8,36 2,52 0,504 0,432 0,150 0,200 0,333 0,324 HopmatuBHO unCTast
HOSIOPb 10,4 2,55 0,511 0,397 0,200 0,200 0,000 0,262 HopmaTuBHO YncTas

pykaB Awnknit (Kam-Y3ek), 2008 r.
heBpab 9 1,8 0,376 0,800
MapT 6,7 2,63 0,263 0,500
arpeib 11,2 2,54 0,716 2,800
Mai 11,4 2,49 0,600
UIOHD 9,2 2,1 0,559
UI0JTh 8,4 1,8 0,469
aBI'yCT 6,4 1.4 0,422
CEHTSAOPh 6,9 0,7 0,520
OKTSOPh 18,7 1,7 0,165
Veree, 2007 1.
HIOHB 8,46 2,58 0,590 0,687 0,900 0,100 20,000 4,455 Beicokuii ypoBeHb 3arpsI3HCHUS
ABT'YCT 7,28 2,2 0,600 0,540 1,450 0,200 11,333 2,825 VYmepenHo 3arps3HéHHas
CEHTS0pb 9,5 2,3 0,491 0,721 0,600 0,300 6,000 1,623 YwmepeHHO 3arpsA3HEHHASA
OKTIOPh 8,84 1,94 0,527 0,627 0,150 0,300 0,667 0,454 HopmatuBHO 4HCTast
HOSIOPB 9,8 1,84 0,529 0,184 0,150 0,200 1,667 0,546 HopmaruBHO uncTast
Vceree, 2008 1.

HIOJTH 9 1,6 0,236
ABTYCT 7.4 1,5 0,337
CEHTSAOPh 6,5 1 0,388
OKTSIOpb 18,1 2 0,333




s Teppuropun Anaxonb-CachbIKKOJIBCKOW CHCTEMBI 03€p IO PEe3yJlb-
TaTaMm THAPOXUMUYECKUX MCCIEAOBaHUMN ISl BYX CTaHIMM Ha pexe TeHTeK B
2005 r. He BoIsBIEHO mpeBbimeHust [1JIK OnoreHHbIMHU 3JIeMEHTaMH, TOT/a KaKk
B 2007...2008 rT. ot™Meuaetcst mpeBbimieHue [1JIK mo aurpuram (o 1,5 ITAK) u
obmemy xenesy (mo 7,6 IIIK). Ilo rpynme Tsoxensix metamwioB B 2005 roxy
BeLsiBiIeHbI npeBbiienne [1JIK mo mapranmy, a 8 2007...2008 rr. Beime TTJJK
KoHIeHTparyu Meau (2...55 T1/IK), mecTuBaieHTHOTO M TPEXBaJIEHTHOTO XPO-
ma (mo 1,9 I1K). B 2005 roay coequHeHus: XpomMa He OIpeaeIsuInCh.

[To TeppuTopmu IEMBTH P. Ypall ¢ MPHIIETAIONM ooepeskbeM Kactmmii-
CKOT0 MOps A1 4-X TUAPOXMMHYECKHX CTAHIMI MO pe3yjbTaTaM HCCIIeIOBaHUM
2005 rozma B mpoOax BojAbI He OOHAPYKEHBI TSHKETbIe METalTbl (Me/b, LINHK, CBH-
Hell, MapraHel, pTyTh U KaJMHii), HE ONPeeIsUIOCh CO/IepKAHUE IIIECTUBAIIEHTHO-
ro XpoMa, Kanms, 6opa u cepoBomopoma. B 2007...2008 1. oTMEUEHBI TPEBBIIIC-
Hus 11K 0o Meau 1 IIeCTUBANIEHTHOMY XpOMY.
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