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COCTOSHHUE BOAHBIX OBBEKTOB I10
r’miPOXUMHYECKHM MMOKA3ATEJISIM OCHOBHBIX BOJHO-
BOJIOTHBIX YI'OJJUU KA3AXCTAHA

Kann. reon.-mun.Hayk  E.K. Myprta3un
. Makamesa
I'. AxMemxaHOB
O. Komknna
H. Censuunona
Oyeneno cocmosiHue 80OHBIX 00BEKMO8 mpex Mmeppumopuil oc-
HOBHBIX 800HO-0010mHbIX Yeoouli Kazaxcmana (Teneusz-Kopeanscvinckou
u Anaxonv-CacblKKOAbCKOU cucmem o3zep, 0ellbimbl peku Ypan ¢ npuie-
earouum nobepexcvem Kacnuiickoeo mops) no oanusim cucmemamuye-
cK020 eudpoxumuyeckozo mowumopunza 2007...2008 ee.
Tpu oyenxe kauecmsa 600HbIX 0OBEKMOE NPUBEOEHbI NOKA3AME 3a-
SPSAZHEHHOCIU N0 OMOEIbHBIM SPYIIAM SNIEMEHMO8. 2lA8HbIe UOHbL, OUO2EHHbIE
JIeMeHmMbl, MsACe/lble MEMALTbL, OPeaHUYecKue U 008Umbvle 8eujecmed.

B pamkax npoexra [TPOOH «KommekcHoe coxpaHeHHe NpHOPUTETHBIX
[JI00aJIbHO 3HAYMMBIX BOIHO-OOJIOTHBIX YTOAMH KaK MECT OOMTAHHUS MHUIPHPYIO-
[MX TITHIL IEMOHCTPAIHS Ha TPEX TEPPUTOPHSIX» OBLIO pa3padOTaHO U YTBEPIKIE-
HO METOAWYECKOE PYKOBOJICTBO TIO MPOTpaMMe CHCTEMHOTO MOHHUTOPWHTA 32 Cpe-
JIOM 0OMTaHusl (MOHUTOPHHT BOJHBIX OOBEKTORB) ISl TPEX MPOCKTHBIX TEPPUTOPUI
(Tenrm-Kopramxpiackoid, Anakonb-CachbIKKOJIBCKON CHCTEM 03€p U AETbThl PEKH
Vpai ¢ npuneraroriiM nodepexbem Kacrmiickoro mopsi) [3-5].

Tenrns-KopramkblHckas cHCTeMa 03ep miomanbio 2600 kM® Ha TeppH-
topun llenTtpansnoro Kazaxcrama oOpa3yeTr BOJHO-OOJOTHBIE yroibs, JIEKa-
e Ha OCHOBHBIX MHUTPAIIMOHHBIX MYTAX BojoIUIaBaromux nTuil. B 1968 r.
0b1 co3man KopraikbelHCKHN TOCYyIapCTBEHHBIN 3anoBeqHUK. B 1974 r. Ten-
ru3-KopramkpiHCKHE BOAHO-0O0JIOTHBIE yro/ibs OB BKIIFOUEHBI B Pamcapckuit
ciucok. B 2008 r. Tepputopus KopramksIHCKOTo rocy/1apcTBEHHOTO 3aroBe/-
HHKa BHECEHa B crcok mpupoanoro Hacuenus FOHECKO, kak yroaps, umero-
e 0co0oe 3HaueHHeE JIJISl COXPaHEHHS BOTHO-O00OTHBIX MTHIL.

Anakonb-CachIKKOIbCKasl CUCTEMA 03€p sIBIsieTca KpynHenmmM B Kazax-
CTaHe pe3epBATOM THE3[AIIUXCS BOAHO-OONOTHBIX ITHIl, MECTOM WX MacCOBOM

JIMHBKM W BOXKHEHUIIINM MECTOM MUT'PAITMOHHBIX OCTAHOBOK, 4YE€PE3 KOTOPOE C€KE-



TOZHO MUTPHUPYIOT COTHH THICSY BOJOTUIABAIONINX M OKOJIOBOIHBIX TTvll. baccein
03epHOM TPYIIIHI AJAKOIBCKON BIAIMHEI 3aHIMAET OOIIMPHYIO TEPPUTOPUIO 00-
meii miomansio 68 700 kM?, Gosblias gacth KoTopoil (70 %) pacmomaraeTcst B
10ro-BocTo4yHOH yactu KazaxcraHa, octanabHas — Ha conpe/enbHoi yacti Kurast.

Jlenbra p. Ypall, IIomams KOTOPOi COCTaBIseT 0KoIo 600 kv, oOpazyer
MHO>KECTBO OTBETBJICHHI, KOTOPHIE, B CBOIO OUYEpEllb, 3AIOIHIIOT COTHH MEJKO-
BOJHBIX BOJOEMOB. TeppHUTOpHsI SIBISETCS] BXKHEHILIM y4aCTKOM €CTECTBEHHOTO
BOCIIPOHM3BOJICTBA YHUKAIBHBIX OMOIOrHYECKHX pecypcoB Kacnmiickoro Mopsi.

C 2007 roma Ha4aToO BHEAPEHHE MPOTPaMMBl CHCTEMHOTO MOHUTOPHHTA B
pamMkax TpexcropoHrero CornarieHus o coTpyanudectse Mexay [IPOOH, MOOC
PK 1 MCX PK. HUcnonaurensimMu paboT ompeieNieHbl pernoHalbHbIe oapasese-
uust PI'TI «Kasruapomer», Anakonbekuit 1 KopramkbIHCKUM 3aII0BETHUK.

ITo Tepputopuu Tenruz-KopramkbslHCKONH CHUCTEMBI O3€p MpOaHATU3U-
pOBaHBI JaHHBIC THApPOXUMUYecKoro MoHuTopuHTra 3a 2008 rox. IIpoOwr oTo-
OpaHbl B amnpere, UroJie U OKTAOpe Ha 7 BOIHBIX O0BEKTaX MPOEKTHOH TeppHUTO-
pun — 12 crannuii or6opa. Beero orobpano 28 mpo6 Bobl, KOTOPBIE MPOaHaIH-
3UpOBaHbl Ha cogepkanue 40 mokaszarenen.

[IporpaMmMa THIPOXMMHYECKOTO MOHHUTOPHHTAa HAa TEPPUTOpUH AJa-
KOJIb-CachIKKOJIBCKOW CHCTEMBI 03ep BKJIIOYasa OTOOp Mpo0 BOABI Ha IISATH
ruapoxuMuueckux crannusax. Oroopano 10 npod B 2007 (oktsiopp) u 2008
(MroHB U OKTSOPH) TO/1aX, IO KOTOPBIM MpoBeAeHO 40 ompeaeneHIA.

Ha tepputopun nenbTel peku Ypal ¢ mpuieraronmm modepexxsem Kac-
MUHCKOT0 MOPsI MOHUTOPHUHTOBBIC MCCIICIOBAHMS BKIIIOYAIH 5 CTaHIUN, OTOOD
npo6 Ha KoTophIX mpoBeaeH B 2007 (WIOHB, aBrYCT, CEHTAOPH, OKTIOpPH M HO-
s6pb) 1 2008 (dheBpans — okTA0ps) rogax. Beero otobpana 51 mpoba Boawl, 1Mo
KOTOPBIM MTPOaHATN3UPOBAHKI 32 MOKA3aTEIS.

OCHOBHBIMH KPUTEPHUSIMH KadecTBa BOJI 110 THIPOXUMHYECKUM ITOKa3a-
TETSIM SIBJISTIOTCS 3HAUCHUS IIpeleNbHO MTomycTuMbIX KoHteHTparuii (ITJ1K) 3a-
IPA3HSIIONIMX BEIIECTB JUIS BOZOSMOB PhIO0X035iiCTBEHHOTO 3HaUeH s [4].

[Ipu omeHke kadecTBa BOJHBIX OOBEKTOB yUTEHBI IMOKA3aTEIH 3arpsi3-
HEHHOCTH T10 OTAEIHHBIM TPYIaM 3JIEMEHTOB, OOBEAMHEHHBIX 10 TeHETHYe-
CKOMY TPOUCXOXK/ICHHUIO, TI0 XMMHUYECKOMY CTPOCHHIO, TOKCHYHOCTH | Ap. [5].
st aHanu3a BeIJENEHBI CIIeIYONIIe TPYIIBI TOKa3aTesIe:

- TTIaBHBIC HOHBI (KATUOHBI KAJBIUs, MarHus, HATPUS U KaJIHs, aHHOHBI
(cynbdhatsl 1 XJTOPHUIIBI));

- OMOTreHHbBIE ANEMEHTH (a30T aMMOHHMIMHBIN, HUTPUTHBIA U HUTPATHBIH,
dhocdatsl u 001t Pochop, KpeMHHUH U Kelle30);

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



- S7TOBUTHIC BeliecTBa ((TOPHUIIBI, CEPOBOIOPOI, MBIIIBSK);

- oprannyeckue Bemiectsa (Hedrenpoayktsl, henoisl, CITAB u np.).

JIyis OLIEHKH W CPaBHEHHUS YPOBHSI 3arps3HEHUS] BOJHBIX OOBEKTOB HC-
MOJIb30BaHA METOJMKA OMPECICHHUS KOMIUIEKCHOTO MHJCKCA 3arps3HEHHOCTH
Box (K13B) — tab6m. 1 [6, 7].

Tabmuma 1
Krmaccndwmkarist BOTHBIX 00BEKTOB 110 CTETICHH 3arpsi3HeHus 1Mo Bemmurae KH3B

O11eHOYHBIEC TOKA3aTEIIN
BarpsA3HCHUA BOJAHBIX 00BEKTOB

Ne CrerneHb 3arps3HEHHOCTH 1o PacTBop. | BIIK:,
o K13B|kucmopony, it
Mr/am° ME/AIM
1 HopmaTtuBHO-4uCTas Ho 1,0 4.0 3,0
2 YMepeHHBIN YPOBEHb 3arps3HEHUS 1,0...3,0 3,0 6,0
3 Bricokuil ypoBeHb 3arpsi3HEHUS 3,0...10, 2,0 8,0
0
4 UpesBbIYaiiHO BRICOKHI ypPOBEH 3arpsi3Herrst  >10,0 1,0 > 8,0

Tenrusz-KopranaxpsiHckas cucTeMa 03ep

Pexa Hypa. CocTosiHre peKu B Mpeeiax MPOSKTHOW TEPPUTOPUU OlIe-
HEHO TO 5 aHanmu3aM MpoO BOJBI, OTOOPAaHHBIX B ampese, WIONe M OKTIOpe
2008 r. mo 3 ruppoxummdeckuM craHiusam (Tabm. 2).

[To rpymrmie TIaBHBIX MOHOB 3HAYEHUE CPEIHEB3BEIICHHOTO KOMILICKC-
HOTO uHeKca 3arps3HeHHocTd Boubl (KM3Bru) cocranser 0,91...1,93 — no-
BBILICHUE 3HAYEHUH MPOCIEKUBAECTCS B oceHHUH nepuof. Bennuuny ITIK npe-
Beimarotr xyopuael (mo 1,3 TIJIK), cymedarter (2,2...4,4 [11K), marauii (1o
1,6 ITAK) u narpuii+xanuii (o 2,1 ITAK).

BennunHa cpeHEB3BEIICHHOTO KOMILIEKCHOTO MHJICKCA 3arps3HEHHO-
CTH BOZBI IO rpymiie onoreHHsix snementoB (KN3B63) cocrasnser 0,49...1,82
— TIOBBIIIICHHBIE 3HAYCHUS XapaKTEePHBI U1 BECEHHETO U JieTHero reproga. Co-
JepKaHue aMMOHHUIHOTO a30Ta, HUTPUTOB U HUTPATOB, KPEMHHS HE MPEBbIIIIA-
tot [TJIK. Ormeuaercs npesbimenue [1JK o obmemy sxenesy (2,2...7,2 T1JIK)
u obmemy docdopy (o 1,1...3,0 TIJIK).

Konnenrpamuu ¢dropumoB cocrasisitor ao 1,4 TIJIK npu 3HadeHmsx
CPEIHEB3BENICHHOTO KOMIUIEKCHOTO MHEKCA 3arpsS3HEHHOCTH BOJIBI 110 TPYIITIE
ssmoBuThIX Betects (KM3BsB) 0,97...1,36.

Conepxanne CITAB/ATIAB u nedrenpoaykroB He npesbimaror [TJK
IIPY 3HAYEHHUAX CPEIHEB3BEIICHHOTO KOMIUIEKCHOTO MHJEKCA 3arpsi3HEHHOCTH
BOJIBI IO Tpymie opranndeckux Bemiects (KHM3Bog) 0,35...0,50.



Tabmuma 2

Coctosiaue kadecTBa BoJsI p. Hypsr, o3ep Tenrus u Acay0aibIk 110 THAPOXUMHYECKAM TokazaTensM, 2008 T.

Bpems | Ilokazarens, Mr/am°

orbopa KHCIOPOL | KU3B,y, | KN3Bg, | KU3B,; | KU3B,,; | KU3B,,, | KU3B | Crenens 3arpsi3HeHus BOIbI

npoObl  |pacTBOPEHHBIH s

p. Hypa, noc. KopramxkbiH, aBTOIOPOXKHBII MOCT ITPH BhE3/IE
arnpesb 14,4 3,52 0,91 1,14 0,97 0,36 0,68 0,81 HopmaruBHO uncTast
HIOJIb 7,32 2,15 1,37 1,82 1,36 0,40 0,48 1,09 VYmepeHHO 3arps3HEHHASL
OKTSOPH 8,37 4,23 1,93 0,78 1,17 0,50 0,64 1,01 VYmepeHHO 3arps3HEHHAS
p- Hypa, c. Opazak
OKTSOPH 7 2,42 1,67 0,55 0,97 0,35 0,80 0,87 HopmaruBHO uncTas
p- Hypa, runpoyzen CaObiaabt
OKTSOPH 7,5 2,58 1,74 0,65 1,12 0,45 0,74 0,94 HopmaruBHO uncTast
0. Tenrus, Maunsrit moct (XyTOp)
arnpesb 13,3 3,29 0,95 0,74 1,08 0,41 0,62 0,76 HopmatuBHO uncTast
HIOJIE 8,2 2,95 1,47 0,79 1,35 0,50 0,46 0,91 HopmaruBHO uncTas
0. Maneiii Tenrus, HanpoTuB KopJoHa Pa3zeenka
arnperb 11,1 0,44 1,83 0,20 0,40 0,37 0,42 0,64 HopmaruBHO uncTast
UpesBbIuaiiHO BBICOKHUM YPO-
HIOJIE 3,5 41 182,51 0,17 8,61 2,60 1,02 38,98 BeHb 3arpsi3HEHUS
UpesBbIuaiiHO BBICOKHI ypo-
OKTSIOPh 3,2 428 243,46 5,88 10,29 0,50 0,88 52,20 BeHb 3arpsi3HEHHUS
0. Acay0baibik, ceBepHBIH Oeper, MecTo BrageHus p. Hypsbr

HUIOJIb 5,57 3,95 13,38 1,11 3,44 1,05 0,86 3,97 BbICOKHIT YPOBEHB 3arpsi3HEHUS
OKTSOPB 4,11 6,15 20,07 2,05 3,23 0,45 0,88 5,34 BpICokHi YPOBEHB 3arps3HEHUS




I[To rpynme Tsxensix MeramuioB Beimie IIJIK koHmeHTpanuu menu
(2...3 [1K), TpexBajeHTHBIN XpOoM He 0OHApYyKEH, a IUHK, PTYTh U IIECTUBA-
nentHbd xpoM Hipke [1/IK. 3Hauenne cpeqHeB3BEILICHHOTO KOMITJIEKCHOTO HH-
JIeKca 3arpsi3HEHHOCTH BOABI IO Tpymne Tsokenbix MeTamuioB (KM3B1™) Bapeu-
pyet B nipenenax 0,48...0,8.

Bennuuna oOmmiero cpeaHeB3BELIEHHOIO KOMIUIEKCHOTO HHAEKca 3a-
rpsizaneHHocTH Bogpl peku Hypol (KU3B) cocraBuna 0,81...1,09, uyto npu koH-
LEHTPALMAX ~ pAcTBOpeHHOro kuciaopoma (7...144 wmr/am’) u  BIIKs
(2,15...4,8 Mr/M°) 1O CTeIeHH 3arpsI3HCHHOCTH COOTBETCTBYET HOPMAaTHUBHO-
YHCTOMY U YMEPEHHOMY YPOBHIO 3arpsi3HEHUS.

Osepnas cucmema Kopeanicoin. Cocrostaue o3ep Hceit, CynraHkensbab

n Kokait KopramxslHCKOM CHCTEMBI IO THAPOXUMHUYECKHM IOKA3aTEeNsIM OlLie-

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

CTaHIUAX (IO ABE Ha KaKIOM BOTHOM OOBEKTE) B ampese, WI0JIe U OKTIOpe

2008 r. (Tadm. 3).

[To rpymnmne riaBHbIX MoHOB 3HadeHHe KM3B st oTAenbHBIX BOMHBIX
00BEKTOB COCTABIISIET:

— o3epo Uceit — 3,8...14,41 — moBbllIeHUE 3HAYCHUN NPOCIECKHBACTCS B
neTHe-oceHHu# nepuoi. Bemnuuny I1/IK npesbimaior copepikanue 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 — moBBIIIIEHHE 3HAYSHHIA ITPOCTIEKUBACTCS
B JeTHe-oceHHUH mepuoj. Bemumumny [1/IK B meTHUX W oceHHHX Tpobax
MpeBBIIaOT  comepxanue xiopumoB (1,4...2,5 TIK), cynbdaros
(4,1...8 ITIK), marnus (1,7...3 IAK) u natpus+kanus (1,9...4 IIJAK).

— o3epo Koxkait — 0,18...4,1 — moBbImIeHUe 3HAYEHWUH MPOCIEKUBAETCS B
netHe-oceHHui nepuon. [lpeswsimenne [1/IK HaOmomaeTcs mo xmopugam
(mo 2,9 MAK), cymedparam (mo 9,1 IIJK), maramo (mo 3,3 IIJK) u
Hatputo+kanmmio (110 4,1 TIJIK).

Bemmunaa KWU3B6> cocrasmsier 0,18...1,1. Conmeprkanne aMMOHHHHOTO
a30Ta, HUTPUTOB M HHUTPATOB, KpeMHMs He npebiiatoT [1JIK. OtMedaercs npeBsbI-
menwue [1JIK mo obiemy xenesy (10 4,7 [1JIK) u oomemy dochopy (o 3,1 TTK).

Konnenrparuu ¢ropugos cocrapisior mo 4 [IJIK npu 3HayeHmsx
KM3Bss 0,28...3,97.

Copnepxanne Hedrenponykros He npessimatoT 111K, a CIIAB/AIIAB
B ogHOM cirydae (03. Ucelt — utonp) nocturaet a0 1,5 [1JIK. 3nagenus KI13Bos
cocrasisror 0,3...0,95.



Tab6nuna 3

CocTosiHue KayecTBa BOJBI 10 THAPOXUMHUYECKUM MOKazaTelsaM o3ep Kopramkeiackoi cuctemsl, 2008 T.

Bpems | ITokasatens, Mr/am°

oTbOpa | KHUCIOPOX Bk, | KU3Bry | KU3Bg, | KM3Byy, | KM3Bo, | KH3Byy, | KU3B | Crenens sarpsstenns Bozbl

npoObl  |pacTBOPEHHBIH S

0. Uceit, Kopnon KamplizaBon
arnpesb 10,2 3,5 3,80 0,49 1,61 0,53 0,62 1,41 YmMepeHHO 3arpsA3HEHHASL
HIOJIb 7,16 3,01 8,30 1,13 2,79 0,95 0,46 2,73 YMepeHHO 3arpsAa3HEHHAs
OKTSOpb 6,11 3,77 14,41 0,96 3,92 0,30 0,56 4,03 BebICOKHI ypOBEHb 3arpsI3HCHUS
0. Hceit, ceBepHbIii Oeper
OKTSOPH 8,98 197 1441 0,44 3,97 0,30 0,72 3,97 VYwmepeHHO 3arps3HEHHAS
0. CynraH-Kenbibl, ocie BraaeHus p. Hypbl
aTpeIb 1,57 3,35 0,35 0,31 0,67 0,43 0,42 0,44 HopmatuBHO 9ncTast
HIOJIE 6,35 3,2 1,91 0,44 1,29 0,50 0,46 0,92 HopmaruBHO uncTas
OKTSOPH 9,85 1,65 3,59 0,37 1,85 0,35 0,86 1,40 VYwmepeHHO 3arps3HEHHAS
0. CynraH-Kenbbl, CeBepHBII Oeper
arnpesb 11,5 1,6 0,30 0,66 0,67 0,33 0,42 0,48 HopmaTtuBHO uncTast
HUIOJIb 7,92 2,96 3,01 0,42 1,73 0,50 0,42 1,22 YMepeHHO 3arps3HEHHAs
OKTSOPH 9,63 1,9 3,27 0,34 1,80 0,45 0,50 1,27 YwmepeHHO 3arps3HEHHAS
o. Kokaii, nocne Bnagenus p. Hypst
arnperb 5,89 3,98 2,06 1,07 1,21 0,60 0,64 1,12 YmepeHHO 3arps3HEHHAS
HI0JIb 11,3 2 2,88 0,94 1,65 0,40 0,68 1,31 VYmepeHHO 3arps3HEHHAS
OKTSOpPb 5,6 1,74 3,39 0,62 2,01 0,30 0,96 1,46 VYwmepeHHoO 3arpsi3HEHHAS
0. Koxkaii, ceBepHblii Oeper

arpesb 11,2 0,53 0,18 0,18 0,53 0,33 0,64 0,37 HopmatuBHO uncTast
HIOJIE 7,03 2,41 3,00 1,01 1,76 0,55 0,62 1,39 VYmepenHo 3arps3HEHHAS
OKTSIOPB 5,15 1,86 411 0,72 2,09 0,35 0,86 1,63 YmeperHO 3arpsi3HEHHAs




I[To rpynme Tsxensix MeramwioB Beimie IIJIK koHueHTpauuu Menu

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

prytu  Hwke [IJIK, a 1IecTUBajeHTHBIH XpoM B OJHOM Cllyyae

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

prupyeT B mpenenax 0,42...0,96.

Bemmunna obmero KM3B o3ep KopramksIHCKOM CHCTEMBI COCTaBIISACT:

— o03epo Hceii — 1,41...4,03, 9T0 TIpH KOHIIEHTPALHMIX PACTBOPSHHOTO KHUCIIO-
pona (6,1...10,2 mr/mm’) u BIIKs (2...3,8 Mr/aM°) 10 CTeNeHH 3arpsi3HeH-
HOCTH COOTBETCTBYET YMEPEHHOMY M BHICOKOMY YPOBHSIM 3arpsi3HeHH.

— 03epo Cynmankensvost — 0,44...1,4, 9T0 TP KOHILIEHTPAIUSIX PACTBOPEH-
Horo Kuciopoxa (6,35...11,5 mr/nm®) u BIIKs (1,6...3,35 mr/am°) mo cre-
MIEHU 3arpSA3HEHHOCTH COOTBETCTBYET HOPMATHBHO-YMCTOMY U yMepeH-
HOMY YPOBHIO 3arpsi3HeHHUsI.

— o03epo Kokait — 0,37...1,63, 4TO npu KOHUEHTPALHUSIX PACTBOPEHHOIO KHC-
mopona (5,15...11,3 mr/am®) u BIIKs (0,5...4 mr/mv®) o crenenu 3arpss-
HEHHOCTH COOTBETCTBYET HOPMATHBHO-YHCTOMY U YMEPEHHOMY YPOBHIO
3arpsi3HeHMHsI.

Osepa Teneus u Acaybanvix. Cocrosiaue o3ep TeHrns u AcayOanbIk 1mo
THIPOXUMHUYECKIM TI0Ka3aTelsiM OLIEHEHO 10 7 aHanu3aM Mpo0 BOIBI, OTO-
OpaHHBIM Ha 3-X THUAPOXMMHYECKHUX CTaHIUSAX B ampese, HIOJIe W OKTIOpe
2008 r. (Tabm. 2).

ITo rpynne rnaBHbIX HOHOB 3HaueHue KNU3Bru ass oTAenbHBIX BOIHBIX
00BEKTOB B 3aBUCMMOCTH OT MUHEPAIHU3aLUHN BOJBI COCTABIISET:

- 0,95...1,83 mnst mpecHBIX W COJIOHOBATBIX BOJA o3epa TeHrm3 (ampedis,
ntons) u o3epa Man. Tenrus (anpens), npu npeBbimenun 11K o xmopu-
nmam (mo 2,4 T1JIK), cynedaram (2,35...3,55 [I1K), marauto (mo 1,2 1K),
Hatputo- kanuio (o 3,1 ITIK).

— 13,38...20,7 nns coneHbIX BoJ 03epa Acaybamnbik (MIOIb, OKTSIOPE) TIPH CO-
nepxxannu xiopuaos (13,2...19,7 T11K), cynsdartoB (23,5...34,6 11/]IK),
kampius (1,2...1,7 TIJK), marausa (13,5...21,2 IIJAK) u Hatpus+xamus
(15,5...23,25 I AK).

— 182,5...243,5 nns paccono Mait. Tenrusa (urojib, OKTSOPB) MPU KOHIIEHTPA-
musix xsopuzoB (197...306 I1JIK), cymegaror (191...298 T11K), xanbuums
(3...23 ITAK), maraus (273...443 T1JIK) u Hatpus+xamus (58...337 TIJIK).

Cpenu OMOTeHHBIX 3JIEMEHTOB COJAEPKaHHE aMMOHMHHOIO a30Ta, HUT-
PHUTOB M HUTpaATOB, kKpeMHHs He npesbimatoT 11JIK. OTmedaercs npeBblieHne
[AK mo obmemy kenesy (a0 9,6 INJK) u obmemy dochopy (ot 2,5 mo



26,4 ITJK).Benuunna KW3BO0> cocraBmser or 0,17...0,79 mo 1,11...2,05

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

Konnenrparuu ¢propunos cocrasistor ot 0,4...1,35 INJIK B npecHbIX 1
COJIOHOBATHIX Bogax A0 3,2...3,4 IIJIK B conensix Bomax, u 10 8,6...10,3 ITJIK
B pacconax, npu 3toM 3HaueHuss KN3BsiB BappupytoT B npenenax 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 cocrasastot 0,41...2,6.

Ilo rpynme tspbkensix MetaioB Bbime ITJIK KoHULEHTpauuu Menu
(2...5 IIIK), TpexBajeHTHBI 1 MIECTUBAJICHTHBIM XPOM HE OOHApPYKEHBI, KOH-
uenTparnuu 1muHka u prytyd Hwxe [1JK. 3nauenue KWU3BTM Bapsupyer B mpe-
nemax 0,42...1,02.

Bennunna ob6mero KM3B cocrasiser:

— o03epo Tenzuz (anpenp, utonb) u Man. Tenrus (ampens) — 0,64...0,91, uro
PH KOHLEHTPALMSX DPACTBOPEHHOro Kuciaopoxa (8,2...13,3 wmr/am®) u
BIIKs (0,44...3,29 MF/,I[MS) MO0 CTETEHU 3arpA3HEHHOCTH COOTBETCTBYET
HOPMATHBHO-YMCTOMY YPOBHIO 3arpsi3HEHHUS.

— 03epo Acaybanbik (r0Ib, OKTSIOPH) — 3,97...5,34, 94TO MIPH KOHIIEHTPALUIX
PacTBOPEHHOTO KHCIIOpoa (4,11...5,57 Mr/am) u BIIKs
(3,95...6,15 mr/nm®) MO CTENEHH 3arpsA3HEHHOCTH COOTBETCTBYET BBICOKO-
MY YPOBHIO 3arpsi3HeHHS.

— o03epo Manwui Tenzuz (nonb, oKTA0pb) — 39...52,2, 4TO TIpH KOHIIEHTpa-
WX~ pacTBOpeHHOro  kmciaopoma  (3,2...3,5 wmr/am°) u  BIIKs
(4,1...4,3 Mr/am®) O CTEIeHH 3arps3HEHHOCTH COOTBETCTBYET Ype3BbI-
YaiiHO BLICOKOMY YPOBHIO 3arpsi3HEHUS.

Heo0OxomiMo 0TMETHTb, 9TO BBICOKHIA M YPE3BBIYAHHO BHICOKHI YPOBHH 3a-
rpsi3HeHus 03ep AcayOansik 1 Manblii TeHru3 cBsi3aH ¢ mporeccaMu UCTIapUTENTHHO-
T'0 KOHIICHTPUPOBAHHUS 03€PHBIX BOJI B TEIUIBII JISTHE-OCEHHHUH TIEPUOI.

Anakoab-CacbIKKOJIbCKAasI CHCTEMA o3€p

Pexa Tewmex. CocTosiHHE pEeKM B Ipenenax MPOEKTHOW TEppUTOPUHU
OIIGHEHO T10 5 aHanmm3aM TpoO BOJBI, OTOOpaHHBIX B OKTsOpe 2007 T., UoHE H
okTsi0pe 2008 T. 10 2-M THAPOXUMHUYECKUM CTaHIHsAM (Tad1. 4).

Mo rpynme rnaBabix MoHOB 3Hauenne KNU3Bru cocrasnser 0,18...0,51 —
MOBBIILICHUE 3HAYEHUI mpociexuBaercs B JeTHui nepuod. Bemmuuny IT1JIK mpe-
BBIIIAET coziepykanue cyibdaros (1o 1,3 TIJAK — 2-oit Kopmon, urors 2008 1.).



Tabmuna 4
CocTosiHHE Ka4eCcTBa BOJIBI 110 THAPOXUMHUECKUAM II0KA3aTe/IsIM BOIHBIX 00bEKTOB Aj1aK0ib-CachIKKOIBCKOM CUCTEMBI 03€p

Bpemst | ITokasatens, Mr/am°
oTbopa | KHCIOPOJ srik.| KA3Bry | KM3Bg, | KN3By, | KH3Bo, | KM3Byy KU3B | Crenenb 3arpsa3HEHUs BOABI
npoObl  |pacTBOPEHHEIH °
p. Tentexk, 2-oit Kopaon, 2008 r.
HIOHD 14,4 1,73 0,507 1,638 0,059 0,333 2,684 1,04 VYmepeHHO 3arpsA3HEHHASL
OKTSOPh - - 0,175 0,205 0,030 2,554 0,74 HopmaTtHBHO YnCTast
p. Tenrek, 3-uit Kopmon, 2007 r.
OKTSOPb 11,1 1,52 0,260 0,431 0,011 0,467 0,343 0,30 HopmaruBHO uncTast
p. Tenrek, 3-uit Kopmon, 2008 r.
UIOHD 9,23 2,03 0,388 0,461 0,030 0,200 1,879 0,59 HopmaruBHO yncTast
OKTSOph - - 0,197 0,153 0,031 6,558 1,73 YmepeHHO 3arps3HEHHAS
o. Kaparenrek, 1-w1if Kopmon, 2007 .
OKTSOph 9,39 1,32 0,259 0,505 0,020 0,400 0,299 0,30 HopmaruBHO uncTast
o. Kaparenrek, 1-p1ii Kopmon, 2008 r.
WIOHB 8,86 1,68 1,010 1,112 0,164 0,533 3,587 1,28 VYmepeHHO 3arps3HEHHAS
OKTSIOph - - 0,396 0,239 0,097 6,855 1,90 VwmepenHo 3arps3HéHHASA
0. baitbomna, 2008 r.
WIOHB 8,35 1,87 0,422 3,021 0,029 0,267 1,900 1,13 VwmepenHo 3arps3HéHHasA
0. Kapamoiibis, 2008 r.
WIOHB 8,04 1,9 0,490 1,684 0,097 0,400 2,231 0,98 HopmartusHo uncTas




Bemmunna KM3B65 cocrasiser 0,15...1,64 — moBeIIIEHHBIE 3HAYECHUS
XapaKTepHbI I JieTHero nepuona. CopepikaHne aMMOHUHOTO a30Ta, HUTPAT-
oB, (hochatoB u kpemuusi He npesbimaroT [1J[K. OTmeuaercs npeBbIIIcHHE
[NAK no murpuram (mo 1,5 IIAK — 3-uit Kopmon) u obmemy xenesy (1o
7,6 TIIK — 2-o0it Kopaox, utons 2008 1.).

Konmentparmu meimbska coctaBisroT 0,01...0,06 ITAK mpu 3HadueHH-
sx KM3Bss 0,01...0,006.

Conepxanue CIIAB, ¢deHOI0B M He)TENpOAYKTOB HE NPEBBIMIAIOT
MK npu 3uauennsx KM3Bos 0,2...0,47.

ITo rpymnme tsxkensix MetauioB Bbime IIJIK KoHueHTpauuu Meau
(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, CBUHEN 1 MapraHer Huxe [1/[K. 3naye-
nue KM3BT™ Bapeupyer B nipenenax 0,3...7,6.

Benmuuuna odmiero KU3B Bosb! pexu TeHTek B npeieniax MpOeKTHOM Tep-
putopuu coctrapwia 0,3...1,7, 4To py KOHIIEHTPALMSIX PACTBOPESHHOTO KHCIOPOa
9,2...144 MF/,HMs) u BIIKs (1,5...2,0 MI/JIMS TO CTETIEHH 3arpsI3HEHHOCTH COOT-
BETCTBYET HOPMATHBHO-YHUCTOMY H YMEPEHHOMY YPOBHIO 3ar psi3HeHHUS.

Lenvmosvle o3epa. B npenenax NPOEKTHOH TEPPUTOPUM 34 IEPUOL

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

[To rpymme rnaBHbIX moHOB 3HadeHus: KM3Bru cocrasmmm 0,26...1,01
(TIoBBIIIICHUE 3HAYCHUM MTPOCTICKUBACTCS B JIETHHUI mepuon). BriaBieHo mo on-
Homy ciyyaro npeBbimenust [1JIK no cymedaram (go 1,9 II1K), marauro (mo
2,4 TIAK) u natputo+xamuto (o 1,05 T1JIK).

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

Konuentpanuu meimbska coctaBisitor 10 0,16 IIJIK mpu 3HaueHusix
KHN3Bss 0,02...0,16.

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

Ilo rpynme tspkenbix MertawioB Beime IIJIK koHueHrpammm wmenu
(1,8...60,9 TIIK) u mectuBanenTHoro xpoma (o 4,4...7,9 IJIK), kobaisT He 006-
HapyXeH, a KOHIIEHTPAIWK IIMHKA, TPEXBAICHTHOTO XpOMa, KaJIMUsI, HUKETIsI, Map-
raxua u ceunia Hwke [1JIK. 3nauenne KU3BT™ Bapbupyer B npenenax 0,3...6,9.



Bemmunna obmero KM3B mensToBBIX 03¢p coctasmser 0,3...1,9, ato
IpH KOHLEHTPALHMIX PACTBOPEHHOro kuciopoma (8...9,4 mr/mv’®) u BIIKs
(1,3...1,9 mMr/aM’) mo CTemeHM 3arpsA3HEHHOCTH COOTBETCTBYET HOPMATHBHO
YHCTOMY U YMEPEHHOMY YPOBHSAM 3arpsi3HeHUsl.

Henbra pexu Ypaiu ¢ npujieramoimum nooepexbem Kacnuiickoro Mmopst

CocrosiHre pekd Ypal B IpejesiaXx IPOSKTHOW TEPPUTOPHUHU OIIEHEHO 10
4 TUAPOXMMHUYECKHM CTaHIMSIM, Ha KOTOPBIX MPOOBI BOJBI OTOHUPAIUCH B
2007...2008 rr. (Tabm. 5).

ITo rpynme rnaBubIX noHOB 3HaueHue KN3Bru cocrasnser 0,47...0,60.
Bennunny [1/IK He3HaUnTETHHO MPEBHIIIAET COEPIKaHNE CYIb(aTOB.

Bennuuna KM3B65 BapsupyeT B mpenenax 0,17...0,8, nocturas B ceH-
Tsi0pe 2007 r. 4,42 (c. XKana-Tanan / 3apocnbrit). OT™Me4aeTcsi MpeBbILICHHE
MK mo Hutpuram (1o 2,5...17,5 TIJIK) u o6memy xenesy (mo 1,1...1,6 TTIJIK).

Konrmerrparmu 6opa mocruraer 1,1...2,9 ITJIK npu 3navernsx KU3Bss
ot 0,05...0,25 10 1,1...2,8.

Conepxxanue ¢GeHoIOB U HedTenpoaykToB B 2007 T. HE MPEBBIMIAIOT
K npwu 3navennsx KN3Bos 0,1...0,3.

Io rpymme Tsoxenbix MetawioB B 2007 roay Beie [IJIK koHLeHTparm meau
(7...15 TIIK — miOHB-aBIyCT) M IIECTUBATICHTHOrO Xpoma — ot 2 1o 15...48 TIJIK.
3nauyenne KM3BT™ Bapeupyer B nipenenax ot 0,67 no 11,0...20,0.

Bemmannaa obmero KM3B m3smensiercs ot 1,5...4,5 (utoHb-ceHTIOpS 2007
r.) 10 0,26...0,67 (oxTsA0pH-HOSOPH 2007 T.), YTO MPHU KOHIIEHTPAIIUSIX PACTBOPEH-
Horo kuciaopoma (6,5...18,1 mr/mm®) u BIIKs (0,7...3,55 Mr/am®) mo cremenu 3a-
IPSI3HEHHOCTH COOTBETCTBYET YMEPEHHOMY, BHICOKOMY M HOPMATHBHO-YHCTOMY
ypoBHsIM 3arpsisHeHusi. [loBbineHHble 3HaueHus: KN3B cBsi3aHbl ¢ BBICOKUMHU
KOHIICHTPAIMAMH TSDKEITBIX METAIIOB (ME/Tb U XPOM ILIECTHBAJICHTHBIN ).

[Ipu cpaBHEHUH AAHHBIX THAPOXUMHYECCKHX HCCIIETOBAHUHN, TPOBEICH-
HbIX B 2005 romy B mpeaenax pacCMOTPEHHBIX TEPPUTOPUN, W PE3yTbTATOB
rugpoxumuaeckoro Mmouutopunra 2007...2008 1T., BEISBICHO CIEAYIOIIEE.

Ha Teppuropun Tenruz-KopramkbelHCKON cucTemsl o3ep 1uist peku Hy-
pa u o3ep KopramKbeIHCKOW CHCTEMbI OTMEYAETCSI HEKOTOPOE CHIKEHHE COJIep-
JKaHUS OOIIEero »ejie3a M IOBBIINICHUE cojaep)kaHus obimero ¢ocdopa. Ilo
OCTAJIBHBIM 3arps3HSIONIAM BEIIECTBAM M3MEHEHUS He3HaunTenbHE. B 2008 T.
HE aHAM3UPOBANIOCH COJCPIKaHHe Maprania, Torna kak B 2005 romy ero KoH-
ueHTpanuu npesbimanu [TIK.



Tabmuna 5

CocTosiHME Ka4ecTBa BOJIBI IO THAPOXUMHIYECKHAM TIOKa3aTessiM p. Y pai

Bpems | [Tokasatens, Mr/am’

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

npoObl | pacTBOPEHHEII 5

c¢. Xana-Tanan (3apocisrit), 2007 T.
WIOHD 7,45 2,82 0,501 0,692 1,100 0,000 13,667 3,192 Bsicokuii ypOBEHb 3arPSI3HCHUS
ABIYCT 7 2,42 0,509 0,530 0,850 0,100 15,333 3,465 Boicokuii ypOBEHb 3arpsI3HCHUS
CCHTSIOPH 9,7 2,8 0,477 4,416 0,050 0,100 8,333 2,675 YmepeHHO 3arpsa3HEHHAS
OKTSI0Pb 8,54 242 0,510 0,500 0,200 0,200 0,667 0,415 HopmaruBHO yHCTas
HOSIOPb 10,2 2,6 0,507 0,477 0,150 0,100 0,667 0,380 HopmatuBHO yncTas
Huxnsis [Jam6a (mam6a), 2007 .
HIOHB 8,52 2,44 0,494 0,799 1 0,1 15,333 3,545 Boicokuii ypoBeHb 3arpsi3HCHUS
ABI'YCT 7,62 23 0541 0,533 0,6 0,1 12,333 2,821 YwmepeHHO 3arps3HEHHAS
CEeHTAOPh 9,8 252 0,470 0,609 0,55 0,2 0,000 0,366 HopmaTtuBHO yucTas
OKTSOPh 9 2,5 0,497 0,434 0,25 0,3 0,667 0,430 HopmatuBHO yucTas
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 71 2,13 0,258 0,4
arpeb 10,7 2,15 0,969 0,5
Malii 10,1 2,2 0,404
WIOHB 9,5 1,9 0,344
HIOJIE 9,4 2 0,763
ABTYCT 1,7 1,7 0,457
CeHTIOPh 6,9 1,1 0,325
OKTSOPh 16,5 0,288

pykas Aunxuit (Kan-Y3ex), 2007 r.




Bpems | [Tokasatelnb, Mr/am’

oTbopa |  KuCnopox |prire | KU3Bry, | KM3Bg, | KU3Bgy | KU3B, | KU3Byy, | KA3B | Crenens sarpssnenns Bojbl

npoObl | pacTBOPEHHBIH °
WIOHB , 355 0541 0,672 1,000 0,100 16,667 3,796 Bsicokuii ypoBeHb 3arpsi3HCHUS
ABIYCT 6,1 32 0,552 0,611 0,650 0,100 11,000 2,583 VYmepeHHO 3arps3HEHHA
CEHTIOPH 10 2,75 0,485 1,328 0,450 0,200 5,000 1,493 VYwmepeHHO 3arps3HEHHAS
OKTIOPh 8,36 252 0,504 0,432 0,150 0,200 0,333 0,324 HopmaTuBHO YuCTas
HOSIOPb 10,4 255 0,511 0,397 0,200 0,200 0,000 0,262 HopmaruBHO YHCTas

pykaB Awnknit (Kam-Y3ek), 2008 r.
(heBpanb 9 18 0,376 0,800
MapT 6,7 2,63 0,263 0,500
arnperb 11,2 2,54 0,716 2,800
Maii 114 2,49 0,600
WIOHB 9,2 2,1 0,559
HIOJTb 8,4 18 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 BpricokHii YPOBEHD 3arpA3HEHHUS
ABI'YCT 7,28 2,2 0,600 0,540 1,450 0,200 11,333 2,825 YmepeHHO 3arps3HEHHAS
CEHTS0pb 9,5 23 0491 0,721 0,600 0,300 6,000 1,623 VYwmepeHHO 3arps3HEHHAS
OKTSOPb 8,84 1,94 0,527 0,627 0,150 0,300 0,667 0,454 HopmatuBHO uncTas
HOSIOPB 9,8 1,84 0,529 0,184 0,150 0,200 1,667 0,546 HopmaruBHO uncTas
Vceree, 2008 1.

HIOJIb 9 1,6 0,236
aBI'yCT 7,4 1,5 0,337
CEHTSAOPh 6,5 1 0,388
OKTSIOph 18,1 2 0,333




s Teppuropun Anaxonb-CachIKKOJIBCKOW CHCTEMBI 03€p IO PE3yJlb-
TaTaMm THAPOXUMUYECKUX HCCIEAOBaHUMN ISl BYX CTaHIMM Ha pexe TeHTeK B
2005 r. He BoIsBIEHO mpeBbimeHust [1JIK OnoreHHbIME 3JIeMEHTaMH, TOT/Ia KaKk
B 2007...2008 rT. ot™Meuaetcst mpeBbimenue [1JIK mo aurpuram (o 1,5 ITAK) u
obmemy xenesy (mo 7,6 IIIK). Ilo rpymme Tsoxensix metamwioB B 2005 roxy
BeLsiBiIeHbI npeBbiienne [1JIK mo mapranmy, a 8 2007...2008 rr. Beimme TTJJK
KoHIeHTparyu Meau (2...55 T1/IK), mecTuBaleHTHOTO M TPEXBAJIEHTHOTO XPO-
ma (mo 1,9 IT11K). B 2005 roay coequHeHus: XpoMa He OIpeaeIsuInCh.

[To Tepputopmu IemBTH P. Ypall ¢ MPHIIETAIONM ToOepeskbeM Kactmii-
CKOTO MOpS A1 4-X TUAPOXMMHYECKHX CTAHIMI 1O pe3yjbTaTaM HCCIIeJOBaHUM
2005 roma B mpo0ax BojAbl He OOHAPYKEHBI TSHKEJbIe METalTbl (Me/b, INHK, CBH-
Hell, MapraHel, pTyTh U KaaAMHIi), HE ONPEeIsUIOCh CO/IepKAHUE IIIECTUBAIIEHTHO-
ro XpoMa, kKanms, 6opa u cepoBomopoaa. B 2007...2008 1T. oTMEUEHBI TIPEBBIIIC-
Hus 11K 0o Meau 1 IeCTUBaNIEHTHOMY XpOMY.
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