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Oyeneno cocmosiHue 80OHBIX 0OBEKMO8 mpex Meppumopuil oc-
HOBHBIX 800HO-0010mHbIX yeoouli Kazaxcmana (Teneusz-Kopeanocvinckou
u Anaxonv-CacblkKonbCKoll cucmem 03ep, 0enbmvl peku Ypan ¢ npuie-
earowum nobepesicbem Kacnuiickoeo mops) no damnvim cucmemamuye-
CK020 euopoxumuyeckozo mowumopurea 2007...2008 ee.
Tpu oyenxe kauecmsa 600HbIX 0OBEKIMOE NPUBEOeHbl NOKA3AMEU 3a-
SPSIZHEHHOCHIU NO OMOETILHBIM 2DYNNAM DNIEMEHMOS. 2IAGHbLE UOHb, OUOSCHHbIC
SNEMEHMbL, MANCETbLE MEMAIb, OP2AHUYECKUE U SIO0BUNTBIE 6EUIECEA.

B pamkax npoexra [TPOOH «KomrekcHoe coxpaHeHHe MpHOPUTETHBIX
[JI00AJIPHO 3HAYMMBIX BOJHO-OOJIOTHBIX YTOJHMH Kak MECT OOMTaHWSI MUTPUPYIO-
LIMX ITHULL JEMOHCTPALMS HA TPEX TePPUTOPHSX» ObUIO pa3padoTaHo U yTBEpKIe-
HO METOJMYECKOE PYKOBOJCTBO IO IIPOrpaMMe CUCTEMHOTO MOHHTOPHHIA 3a Cpe-
J0i o0uTaHus (MOHUTOPHUHT BOIHBIX OOBEKTOB) JJISl TPEX MPOCKTHBIX TEPPUTOPHI
(Tenrms-Kopramxpiackoid, Anakonb-CachbIKKOJIBCKON CHCTEM 03€p U JAEIbThl PEKH
VYpan ¢ npuneratomum nodepexneM Kacnuiickoro mopsi) [3-5].

Tenrns-KopramkbIHckas cHcTeMa o3ep miomanbio 2600 kM® Ha Teppu-
topun LlenTpansHoro Kaszaxcrana oOpa3yeT BOIAHO-OOJOTHBIE YTOAbBS, JIexa-
IIFe Ha OCHOBHBIX MHIPAIIMOHHBIX MyTSAX BOJOIUTaBaromux nruil. B 1968 r.
0b1 co3man KopramkbelHCKHN TOCYyIapCTBEHHBIN 3anmoBeqHUK. B 1974 1. Ten-
ru3-KopramkbsiHckre BoIHO-00JIOTHBIE YTo/ibsl ObIIM BKIIOUEHBI B Pamcapcekuit
ciucok. B 2008 r. Teppuropusi KopramksIHCKOTO rocy1apcTBEHHOTO 3arl0Be/I-
HUKa BHeceHa B criucok npupoanoro Hacneaus FOHECKO, kak yroass, uMero-
mye 0co0oe 3HaYCHUE JUTsl COXPAHEHHUST BOJHO-O0JIOTHBIX MTHUII.

Anakonb-CachIKKOIbCKasl CUCTEMA 03€p SABIIETCS KpynHenmmM B Ka3zax-
CTAQHE PEe3epPBATOM THE3ISIIUXCS BOAHO-OOJIOTHBIX ITHI, MECTOM HX MAacCOBOH
JIMHBKU U BaKHEHIIMM MECTOM MUIPALMOHHBIX OCTAHOBOK, Y€pe3 KOTOPOE exKe-



rOJIHO MUTPUPYIOT COTHH THICSY BOJOIUIABAOIIMX M OKOJIOBOAHBIX ITULI. baccein
03€pHOM TPYIIBI AJAKONBECKON BIQAWHBI 3aHAMAET OOIMIMPHYIO TEPPHUTOPHIO 00-
meit miomansio 68 700 kM, Gombiuas uacte koTopoit (70 %) pacrionaraetcs B
10ro-BocTo4HOM uactu Kazaxcrana, ocransHast — Ha coripenesbHoit yacta Kuras.

Jlenbra p. Vpan, mwiomas KOTOpoii cocTassieT okono 600 kv”, oGpasyer
MHOKECTBO OTBETBJCHHH, KOTOpBIE, B CBOI O4Yepelb, 3allOJHAT COTHH MEJKO-
BOJHBIX BOJOEMOB. TeppUTOpUs ABIACTCS BaKHEHIIMM Yy4aCTKOM €CTECTBEHHOIO
BOCIIPOU3BOJICTBA YHHKAIILHBIX OHONOrnueckux pecypcos Kacnuiickoro mops.

C 2007 roma Ha4aTo BHEAPEHUE IMPOrPaMMBl CHCTEMHOTO MOHHTOPHHTA B
paMKax TpexcroporHero CornamreHus o corpyaamdectse mexay [IPOOH, MOOC
PK 1 MCX PK. HcnonauTensmu paboT onpezeieHbl perHoHalbHbIE TIOpasiesie-
uus PI'TI «Kasruapomet», Anakonbekuit 1 KopramkbIHCKHH 3a0BETHUK.

ITo tepputopun TeHrnz-KoprasokbIHCKOH CHCTEMBI 03€p IPOaHATU3U-
pOBaHbBI JaHHBIE THAPOXUMHYEcCKOTO MoHHMTOpWHTA 3a 2008 Tox. Ilpobsr oTo-
OpaHb! B anpere, UIoJIe U OKTAOpe Ha 7 BOIHBIX 00BEKTaX MPOEKTHOH TEPPUTO-
pun — 12 crannuit or6opa. Beero orobpano 28 rpo0 Bojibl, KOTOpBIE IIpoaHaIH-
3UpOBaHbI Ha cogepxanue 40 nmokasarenei.

ITporpaMMa ruApOXHMMHUYECKOIO MOHHWTOPHHIA Ha TEPPUTOPHH Aua-
K0Jb-CachIKKOJIbCKOM CHCTEMBI 03€p BKINOHYaJa OTOOp MpoO BOABI Ha IATU
rugpoxuMuueckux crannusax. Orodpano 10 mpo6 B 2007 (oktsabpe) u 2008
(MFOHB U OKTSOPB) T0JIaX, TI0 KOTOPBIM MpoBeieHo 40 onpeaencHuit.

Ha teppurtopuu nenbTsl peku Ypail ¢ nprierarnmum noodepexseM Kac-
TTHHCKOTO MOPSI MOHUTOPHHTOBBIE MCCIIEAOBaHMS BKIIOYAIH 5 cTaHUni, oTO0p
npod Ha KOTOpBIX mpoBeaeH B 2007 (MioHB, aBTYCT, CEHTAOpH, OKTAOPH M HO-
s26pp) u 2008 (dheBpans — okT0pH) rogax. Beero otobpana 51 mpoba Boaekl, 1o
KOTOPBIM IIPOaHaTU3UPOBaHbI 32 MOKa3aTels.

OCHOBHBIME KPUTEPUSIMH KadecTBa BOJ MO THAPOXUMHYECKUM TOKa3a-
TEJSIM SIBJITIOTCS 3HAUEHUS MPENeIbHO nonycTumselx kourentpanuit (ITJ1K) 3a-
TPSA3HSIONIAX BEHIECTB [ BOJIOEMOB PBHIOOX03sHICTBEHHOTO 3HavYeHNs [4].

IIpu onenke xauecTBa BOIHBIX OOBEKTOB YUTCHBI HOKA3aTENH 3arpss-
HEHHOCTH IO OTHEJIHBIM I'PYIIaM 3JIEMEHTOB, O0BEIMHCHHBIX 10 T€HETHYe-
CKOMY HPOHUCXOXKIACHHUIO, IO XMMUYCCKOMY CTPOCHHUIO, TOKCHYHOCTH U Ap. [5].
i aHanu3a BeLACIEHB! CICLYIOLHUE IPYIIILI [I0Ka3aTeIeH:

- IJIaBHbIE MOHBI (KATHOHbBI KalbLiUs, MArHUs, HATPHUs U Kalus, aHUOHBI
(cynmedarsl 1 XJIOPUIH));

- OMOTeHHBIE AIIEMEHTHI (230T aMMOHHUHHBIN, HUTPUTHBIA M HUTPATHBIH,
thocdater u o0l pochop, KpeMHUIT U Kelle30);

- TsDKeIIble METAJLIBI (Melb, IMHK, XPOM U IPOUHe);



- SITOBHUTHIE BemecTBa (PTOPHUIBI, CEPOBOAOPO/I, MBIIIBSIK);

- opraandeckue BemecTsa (HedrenpomykTsl, peromns, CITAB u np.).

Jl1st OLleHKW W CPaBHEHUS YPOBHSI 3arps3HECHUS] BOJHBIX OOBEKTOB HUC-
M0JIb30BaHA METOJIMKA OTPE/ICICHHS KOMIUIEKCHOTO MHJCKCA 3arps3HEHHOCTH
Box (KN3B) —taom. 1 [6, 7].

Tabnuna 1
Knaccudukarmst BomHBIX 00BEKTOB IT0 CTENEHU 3arpsi3HeHus 1o BenmmarnHe KU3B

O11eHOYHBIEC TOKA3aTEIIN
BarpsA3HCHUA BOJAHBIX 00BEKTOB

Ne CremneHs 3arps3HEHHOCTH 1o pacTeop. | BIIK]
o K13B|kucnopony, ot
mr/am’ ME/AIM
1  HopwmaruBHo-uyncTas Ho 1,0 4,0 3,0
2 YMepeHHbI! ypOBEHb 3arpsS3HEHUS 1,0...3,0 3,0 6,0
3 Breicokuil ypoBEHb 3arpsi3HEHUS 3,0...10, 2,0 8.0
0
4 UpesBpI4aiiHO BRICOKHI YPOBEHB 3arps3aeHns  >10,0 1,0 > 8,0

Tenrusz-KopranxpiHckas cucTeMa o3ep

Pexa Hypa. CocTosiHME pEeKH B TIpeaeNiax MPOSKTHOU TEPPUTOPUH Olle-
HEHO To 5 aHamm3aM mpoO BOJBI, OTOOPAaHHBIX B ampese, WI0JIe M OKTSI0pe
2008 . mo 3 ruapoxummdeckuM ctaHiusaM (Tabm. 2).

[To rpymrie TIaBHBIX MOHOB 3HAYEHHE CPEIHEB3BEIICHHOTO KOMILICKC-
HOTO HHJeKkca 3arpssHeHHocTH Bonbl (KU3Bru) cocrasmser 0,91...1,93 — mo-
BBILICHUE 3HAYEHUH MPOCIEKUBAECTCS B oceHHUM nepuoj. Bennuuny I1IK npe-
BeimarotT xyopuael (mo 1,3 TIJIK), cymedarter (2,2...4,4 [11K), marauii (1o
1,6 TIJIK) u narpuii+kanuii (1o 2,1 I1IJIK).

BennunHa cpeqHEB3BEIICHHOTO KOMILIEKCHOTO MHJEKCA 3arpsS3HEHHO-
CTH BOABI IO rpymie onoreHHsix nemeHToB (KNU3B63) cocrasnser 0,49...1,82
— HOBBILICHHBIE 3HAYCHUS XapaKTEPHbI 75l BECEHHETO U jieTHero nepuoaa. Co-
JiepKaHue aMMOHHIHOTO a30Ta, HUTPUTOB M HUTPATOB, KPEMHHS HE TPEBbHIIIA-
foT [I/IK. Otmeuaercs npesbienne 11K no obmemy xenesy (2,2...7,2 ITIK)
u obmemy docdopy (mo 1,1...3,0 ITAK).

Konnentpammu ¢dropunos cocrasisiror a0 1,4 TIJIK npu 3HadeHmsx
CPEIHEB3BELICHHOTO KOMIUIEKCHOI'O MHJIEKCa 3arPsI3HEHHOCTH BOJIBI 110 TPYIIIIE
snoBuThIX BemecTB (KN3Bss) 0,97...1,36.

Conepxanne CITAB/AIIAB u HedrenpoaykroB He npesbimaroT [1JK
IIPYU 3HAYCHUSAX CPEIHEB3BEIIEHHOIO KOMILJIEKCHOTO MHJIEKCA 3arpsi3HEHHOCTH
BOJBI 10 Tpymne oprannueckux BemecTs (KM3Bog) 0,35...0,50.



Tabmuma 2

Coctosinue kavectBa BoJbI p. Hypsr, o3ep Tenrus u Acay0aibIk 10 THAPOXUMHYECKAM Toka3aTensm, 2008 T.

Bpems | [Tokasatens, Mr/am’

orbopa KHCIOPOL | e KW3B.y, | KU3Bg, | KU3By, | KU3B,; | KU3Byy, | KM3B | Crenens 3arps3uenust BOIbI

npoOBl  |pacTBOPEHHBII >

p. Hypa, noc. KopramkbiH, aBTOIOpOXKHBII MOCT ITPH BhE3/IE
arnpesnb 14,4 3,52 0,91 1,14 0,97 0,36 0,68 0,81 HopmaTuHO uncTas
HIOJTE 7,32 2,15 1,37 1,82 1,36 0,40 0,48 1,09 VYwmepenHoO 3arps3HEHHAS
OKTSIOpb 8,37 4,23 1,93 0,78 1,17 0,50 0,64 1,01 VYwmepeHnHo 3arpsa3HEHHAs
p- Hypa, c. Opazak
OKTSIOPH 7 2,42 1,67 0,55 0,97 0,35 0,80 0,87 HopmaTuBHO uncTas
p- Hypa, runpoy3zen CaObIHs1
OKTSOPH 7,5 2,58 1,74 0,65 1,12 0,45 0,74 0,94 HopmaTuHO uncTas
0. Tenrus, Mausiit moct (XyTOp)
arpelib 13,3 3,29 0,95 0,74 1,08 0,41 0,62 0,76 HopmaTuBHO uncTas
HIOJTH 8,2 2,95 1,47 0,79 1,35 0,50 0,46 0,91 HopmaTuHO uncTas
0. Manpiii Tenrus, HanpoTuB KopoHa Pa3Benka
arperb 11,1 0,44 1,83 0,20 0,40 0,37 0,42 0,64 HopmaruBHO uncTast
UpesBbI4aiiHO BBICOKHM YPO-
HIOJIE 3,5 4,1 182,51 0,17 8,61 2,60 1,02 38,98 BeHb 3arpsI3HEHHS
UpesBbIuaiiHO BBICOKHIT ypo-
OKTSOPh 3,2 428 243,46 5,88 10,29 0,50 0,88 52,20 BeHb 3arps3HEHUS
0. Acay0aibik, ceBepHBIH Oeper, MecTo BnaneHus p. Hypsbr

HIOJTE 5,57 3,95 13,38 1,11 3,44 1,05 0,86 3,97 BBICOKMIi YPOBEHB 3arpsi3HEHUS
OKTSIOPH 4,11 6,15 20,07 2,05 3,23 0,45 0,88 5,34 BBICOKHI1 ypOBEHb 3arpsi3HEHUS




ITo rpynme Tsxensix MeramuioB Beime IIJIK koHienTpanuu menu
(2...3 [1K), TpexBajeHTHBIN XpOM He 0OHAPYKEH, a IUHK, PTYTh U IIECTHBA-
nenTHed xpoM Hipke [1/IK. 3HaueHne cpeqHeB3BEIIEHHOTO KOMILJIEKCHOTO MH-
JIeKca 3arpsi3HEHHOCTH BOABI 10 rpymme Tsokensix MetauioB (KM3B1M) Bapeu-
pyert B npeaenax 0,48...0,8.

Bennunna oO0mero cpeaHeB3BEIIEHHOIO KOMIUIEKCHOTO HHAEKca 3a-
rpsizneHHocTH Bozpl peku Hypol (KU3B) cocraBuna 0,81...1,09, yto npu xoH-
LEHTPALMAX ~ pAcTBOpeHHOro kuciopoma (7...144 wmr/mv’) u  BIIKs
(2,15...4,8 Mr/M’) 1O CTeNEHM 3arps3HEHHOCTH COOTBETCTBYET HOPMATHBHO-
YUCTOMY U YMEPEHHOMY YPOBHIO 3arpsi3HEHUSI.

Osepnas cucmema Kopeanicwvin. Cocrostaue ozep Mceit, CynrtaHkensbab

n Kokait KopramxslHCKOM CHCTEMBI IO THAPOXUMHUYECKUM ITOKA3aTeNsIM OlLie-

HeHO 1o 16 aHamm3aMm mpoO BOABI, OTOOPAHHBIM Ha 6-TH THAPOXUMHYECKHAX

cTaHmuAX (IO B€ Ha KaXXIOM BOJHOM OOBEKTE) B amlpelie, MIOJIe M OKTIOpe

2008 r. (Tabm. 3).

[To rpymnme rinaBHbIX MOHOB 3HadeHHe KM3B st oTAENbHBIX BOJHBIX
00BEKTOB COCTaBIISCT:

— o3epo Uceit — 3,8...14,41 — moBbllIeHHEe 3HAYEHUN MNPOCIEKHUBAETCA B
neTHe-oceHHu# nepuoa. Bennuuny [1JIK npeBplmatoT conepxanue XJIopu-
1oB (3...12.4 TIJIK), cynbdaros (8,1...27,9 [11K), maraus (3,3...14 [111K)
u Hatpus+kamus (4,3...17 IIK).

— o3epo Cynrankensasl — 0,3...3,6 — MOBBIIIEHNE 3HAYSHUN TTPOCITEIKUBAETCS
B JeTHe-oceHHUH nepuoj. Bemmumny [1/IK B meTHUX W oceHHHX mpobax
MpeBBIIAOT  comepxkanue xiuopumoB (1,4...2,5 TIJK), cynedaros
(4,1...8 IIIK), marnus (1,7...3 [IAK) u vatpus+kanus (1,9...4 IIJAK).

— o3epo Kokait — 0,18...4,1 — noBblllIcHUE 3HAYEHUU MPOCIEKUBACTCS B
netHe-oceHHui nepuon. [lpessimmenne [1/IK HaOmomaeTcs mo xiopugam
(mo 2,9 MAK), cymedaram (mo 9,1 ITIJK), maramo (mo 3,3 IIJK) wu
HaTpuro+kammto (1o 4,1 [T1K).

Bemmunmaa KWU3B6> cocrasmsier 0,18...1,1. Conmeprkanne aMMOHHIHOTO
a30Ta, HUTPUTOB U HUTPaTOB, KpeMHus He npesblatoT [1JIK. Otmeuaercs: npeBbI-
mrerue [1/IK o obremy xene3y (o 4,7 I1J1K) u oomemy docdopy (1o 3,1 ITIK).

Konnenrparu ¢ropuaos cocrapiusior no 4 [IJIK npu 3HaueHHMsIX
KHN3Bss 0,28...3,97.

Copnepxanne Hedrenponykros He npesbsimatoT 111K, a CITAB/AIIAB
B ogHOM cirydae (03. Uceit — utonp) nocturaet ao 1,5 [IJIK. 3nagenus KI13Bos
cocrasisor 0,3...0,95.



Tabmmna 3

CocTostHuE KayecTBa BOJBI 10 THAPOXUMHUUYECKUM MOKa3zaTensaM o3ep Kopramkeiackoi cuctemsl, 2008 T.

Bpemst | ITokasaTens, mr/am’

oTbOpa | KHUCIOPOX ek, | KA3Bru | KU3Bg, | KM3B,y, | KU3Boy | KH3By, | KU3B | Crenens sarpsstenns Bozbl

1poObl | pacTBOPCHHBIH >

0. Uceii, Kopnon Kameimizason
arnpesnb 10,2 3,5 3,80 0,49 1,61 0,53 0,62 1,41 VYwmepeHHO 3arpsi3HEHHAsS
HIOJTH 7,16 3,01 8,30 1,13 2,79 0,95 0,46 2,73 YMepeHHO 3arps3HEHHAS
OKTSIOpb 6,11 3,77 14,41 0,96 3,92 0,30 0,56 4,03 Beicokuii ypOoBEHb 3arpsi3HEHUS
0. Hceit, ceBepHsIii Oeper
OKTSIOPh 8,98 1,97 1441 0,44 3,97 0,30 0,72 3,97 YwmepenHo 3arps3HEHHASL
0. CynraH-Kenbibl, ocie BraaeHus p. Hypbl
arpersb 7,57 3,35 0,35 0,31 0,67 0,43 0,42 0,44 HopmatuBHO 4ncTast
HIOJTH 6,35 3,2 1,91 0,44 1,29 0,50 0,46 0,92 HopmaTuBHO uncTas
OKTSIOPH 9,85 1,65 3,59 0,37 1,85 0,35 0,86 1,40 YwmepeHHO 3arpsi3HEHHAsS
0. CynraH-Kenbbl, CeBEepHBII Oeper
arpesb 11,5 1,6 0,30 0,66 0,67 0,33 0,42 0,48 HopmaTuBHO uncTas
15801183 7,92 2,96 3,01 0,42 1,73 0,50 0,42 1,22 YmMmepeHHO 3arpsi3HEHHAS
OKTSOPH 9,63 1,9 3,27 0,34 1,80 0,45 0,50 1,27 YmMepeHHO 3arpsi3HEHHAs
0. Kokaii, nocne Bnagenus p. Hypsl
aIpelib 5,89 3,98 2,06 1,07 1,21 0,60 0,64 1,12 YmepeHnHO 3arps3HEHHAS
HIOJIE 11,3 2 2,88 0,94 1,65 0,40 0,68 1,31 VYwmepeHHo 3arps3HEéHHAS
OKTSIOPh 5,6 1,74 3,39 0,62 2,01 0,30 0,96 1,46 YMepeHHO 3arpsi3HEHHAS
o. Kokait, ceBepHslii 6eper

aIpelib 11,2 0,53 0,18 0,18 0,53 0,33 0,64 0,37 HopmaTuBHO 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 YmepeHHO 3arps3HEHHAS




ITo rpynme Tsxensix MeramuioB Beimie IIJIK koHmeHTpanuu menu

(2...4 1K), TpexBaJICeHTHBIII XpoM HE OOHApYKEH, KOHIICHTPAIMH ITMHKA U

prytu  Hwke [IJIK, a 1IecTuBaleHTHBIA XpoM B OJHOM Clly4yae

(03. Cynrankenbabl — okTs0pb) gocturaet ao 2 [1JIK. 3nauenne KU3BTM Ba-

peupyet B npeaenax 0,42...0,96.

Benmmanna o6mero KM3B o3ep KopramksIHCKO# CHCTEMBI COCTaBIISIET:

— 03epo Hceit — 1,41...4,03, 9T0 TIpy KOHIEHTPAIMSIX PACTBOPEHHOTO KHCIO-
porna (6,1...10,2 mr/am’) u BITKs (2...3,8 mMr/am’) 1o cTeneHyn 3arpsi3HeH-
HOCTH COOTBETCTBYET YMEPEHHOMY U BBICOKOMY YPOBHSIM 3arpsi3HeHUs.

— o03epo Cynmankensvovt — 0,44...1,4, 9T0 TIpU KOHIIEHTPAIUIX PACTBOPEH-
HOTrO Kuciopoxa (6,35...11,5 MF/I[M3) n BIIKs (1,6...3,35 Mr/z[M3) 1o cTe-
IIEHU 3arpsA3HEHHOCTH COOTBETCTBYET HOPMATHMBHO-YHCTOMY U YMepeH-
HOMY YPOBHIO 3arpsi3HeHHs.

— o03epo Kokait — 0,37...1,63, 4TO Npu KOHUEHTPALMIX PACTBOPEHHOIO KHC-
nopoma (5,15...11,3 mr/mm’) 1 BIIK;s (0,5...4 Mr/aM’) o cTenenu 3arpss-
HEHHOCTH COOTBETCTBYET HOPMATHBHO-YHCTOMY U YMEPEHHOMY YPOBHIO
3arpsi3HeHHUsI.

Osepa Teneus u Acaybanvix. Cocrossaue o3ep TeHrns u AcayOanbIk 1Mo
THIPOXUMHUYECKUM IIOKa3aTeNsiM OLIEHEHO M0 7 aHaiau3aM NpoO BOIBI, OTO-
OpaHHBIM Ha 3-X THUAPOXMMUYECKHUX CTAaHIUSAX B ampese, HIOJIe W OKTIOpe
2008 r. (Tadm. 2).

Io rpynme rinaBHbIX HOHOB 3HaueHne KU3Bru muis oTAETEHBIX BOTHBIX
00BEKTOB B 3aBUCUMOCTH OT MUHEPAIHU3ALUH BOJIBI COCTABIISET:

— 0,95...1,83 mns mpecHBIX W COJIOHOBATHIX BOJA o3epa TeHrm3 (ampeb,
ntons) u o3epa Man. Tenrus (anpens), npu npeBbimenun [1/IK mo xmopu-
nmam (mo 2,4 T1IJIK), cynedaram (2,35...3,55 1K), marauto (mo 1,2 1K),
HaTpuro- kanwio (1o 3,1 TIJIK).

— 13,38...20,7 nns coneHbIX BoI 03epa AcayOanbik (HIOIb, OKTSOPB) TIPH CO-
nepxxannu xmopuaos (13,2...19,7 T11K), cynsdartoB (23,5...34,6 11/]IK),
kamprus (1,2...1,7 TIAK), maraus (13,5...21,2 IIJIK) u Hatpust+kanus
(15,5...23,25 I AK).

— 182,5...243,5 mns pacconoB Mait. Tenruza (1toib, OKTSOpE) IpY KOHIICHTpA-
mstx xyopunoB (197...306 T1JK), cymedaros (191...298 T1JIK), xambius
(3...23 I1AK), maruus (273...443 TIAK) u vatpus-+xamus (58...337 ITIAK).

Cpenu OMOTEHHBIX 3JIEMEHTOB COJEPYKaHWE aMMOHMHHOTO a30Ta, HUT-
PHUTOB M HUTPATOB, KpeMHHs He npesbimatoT 11JIK. OTmedaercs mpeBblimeHne
IIJK mo obmemy xenesy (mo 9,6 IIJIK) m obmemy docdopy (ot 2,5 mo



26,4 I1JIK).Bemmunaa KW3B6> cocraBmser ot 0,17...0,79 mo 1,11...2,05

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

Konmnenrparuu propunos cocrapistor ot 0,4...1,35 [1JIK B npecHbIX U
coioHOBaThIX Bodax 10 3,2...3,4 IIJIK B conensix Bojaax, u 10 8,6...10,3 TIJIK
B paccounax, mpu 3ToM 3HadeHns KM3BsB BapeupyroT B npeaenax 0,4...10,29.

Copepxxanne HedTenpomykToB He npesbimaioT 11JIK, a CITAB/AITAB
nocturaet g0 1,7...4,6 TIJIK (AcayOansik 1 Man. Tenrus — utonb). 3HauCHUS
KHN3Bos cocrapmstor 0,41...2,6.

Ilo rpymnme tspkenbix MetayuioB Bbime ITJIK KoHUeHTpauuu Menu
(2...5 IIIK), TpexBajeHTHBIA M MIECTUBAJICHTHBIA XPOM HE OOHAPY>KEHBI, KOH-
ueHtpanuu 1muHka u pryta Hwxe [1JIK. 3nauenue KWU3BT™M Bapsupyer B mpe-
nenax 0,42...1,02.

Benwunna ob6mero KM3B cocrasiser:

— o03epo Tenzusz (anpenp, utonb) U Man. Tenrus (ampens) — 0,64...0,91, uro
NpY KOHIEHTPALMAX PAcTBOPEHHOro kuciopoxa (8,2...13,3 wmr/am’) u
BIIKs (0,44...3,29 MF/,I[M3) M0 CTEMEHU 3arpsS3HEHHOCTH COOTBETCTBYET
HOPMATHBHO-YMCTOMY YPOBHIO 3arpsi3HEHHUSI.

— 03epo Acaybanbik (Ur0Ib, OKTSIOPH) — 3,97...5,34, 9TO NIPH KOHIIEHTPALHIX
PacTBOPEHHOTO KHCIIOpoza (4,11...5,57 MI/aM’) u BIIK;s
(3,95...6,15 Mr/am’) Mo CTeneHH 3arps3HEHHOCTH COOTBETCTBYET BBICOKO-
MY YPOBHIO 3arpsi3HeHHS.

— 03epo Manwui Tenzuz (nonb, OKTIOph) — 39...52,2, 9TO TIpH KOHIIEHTpa-
nusSX ~ pactBopeHHoro  kmcimopoza  (3,2...3,5 wmr/am’) u  BIIKs
(4,1...4,3 Mr/aM’) 1O CTEMEHM 3arpsS3HEHHOCTH COOTBETCTBYET YpPe3BbI-
YaiiHO BLICOKOMY YPOBHIO 3arpPsi3HEHUSI.

HeobxomiMo 0TMETHTb, 9TO BBICOKHI M YPE3BBIYAHHO BHICOKHI YPOBHH 3a-
rps3HeHus 03ep AcayOansik 1 Manbiii TeHru3 cBsi3aH ¢ mpoeccaMu HCTIApUTENTHHO-
IO KOHLIEHTPUPOBAHNUS 03€PHBIX BOJ B TEILIbII JIETHE-OCEHHUI IIEPUO/,.

Anakob-CacbIKK0JIbCKasl CHCTEMA o3€ep

Pexa Tenwmex. CocTosiHHE pEKM B Ipenenax MPOEKTHOW TEPpUTOPUHU
OIICHEHO I10 5 aHanmm3aM TpoO BOABI, OTOOpaHHBIX B OKTssOpe 2007 T., uroHe H
okTsiope 2008 T. 10 2-M THAPOXUMHUYECKUM CTaHIUIM (Tald. 4).

o rpynme rnaBubIX HOHOB 3Hadenue KW3Bru cocrasmser 0,18...0,51 —
TMIOBBIILICHUE 3HAYEHUI MpociexuBaercs B JeTHud nepuoi. Bemmuuny T1JIK mpe-
BBIIIIAET coeprkanue cynbharos (o 1,3 ITK — 2-oi Kopmon, urons 2008 T.).



Tabmuna 4
CocrostHHE KauecTBa BOBI 110 THAPOXMMUIECKUM ITOKA3aTEISIM BOIHBIX 00heKTOB ATakoiIb-CachIKKOIIBCKOM CHCTEMEI 03€P

Bpewms | ITokasatesnb, Mr/am’
oTbopa | KHCIOPOJ srik.| KA3Bry | KU3Bg, | KM3By, | KHM3Bop | KM3Bpy KU3B | Crenenb 3arpsa3HEeHHs BOABI
po0bl | 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 VYwmepeHHO 3arps3HEHHAsS
OKTSOPh - - 0,175 0,205 0,030 2,554 0,74 HopmaruBHO uncTas
p. Tenrex, 3-wmit Kopmon, 2007 T.
OKTS0PB 11,1 1,52 0,260 0,431 0,011 0,467 0,343 0,30 HopmaruBHO uncTast
p. Tentexk, 3-uit Kopmon, 2008 r.
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 YmepenHo 3arpsi3HéHHAS
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-p1if Kopmon, 2008 r.
WIOHD 8,86 1,68 1,010 1,112 0,164 0,533 3,587 1,28 VYmepeHHo 3arpsi3sHEHHAS
OKTSOPh - - 0,396 0,239 0,097 6,855 1,90 VYwmepenHo 3arps3HEHHAS
0. baitboma, 2008 r.
HIOHD 8,35 1,87 0,422 3,021 0,029 0,267 1,900 1,13 YmepeHnHo 3arps3HEéHHAs
0. Kapamoiisis, 2008 r.
WIOHb 8,04 1,9 0,490 1,684 0,097 0,400 2,231 0,98 HopmaruBHO uncTas




Bennunna KM3B05 cocrasiser 0,15...1,64 — noBbIIEHHBIEC 3HAYEHUS
XapaKTepHBI I JieTHero neproa. CopepikaHne aMMOHUHOTO a30Ta, HUTPAT-
oB, (hocharoB u kpemuus He npesbimarT [1]JK. Otmeuaercs mnpeBbIIICHHUE
NAK no murpuram (mo 1,5 IIAK — 3-uit Kopmon) u obmemy xenesy (1o
7,6 IIIK — 2-oi#t Kopaon, utons 2008 r.).

Konnenrpanuu memmbska cocrapusior 0,01...0,06 ITJK npu 3HayeHn-
sx K13Bsas 0,01...0,006.

Conepxanue CIIAB, ¢eHOI0B M He)TENMpOAYKTOB HE NPEBBIMIAIOT
ITJIK mpu 3nauenusx KN3Bos 0,2...0,47.

IIo rpymnme tsxensix MetauioB Bbime IIJIK KoHumeHTpanuu Mmeau
(2...55 IIJIK mo Bcem mpobam), mecTuBasienTHOrO xpoma (10 1,8...7,0 TIJIK B
4-x mpobax), TpexBaneHTHbIH xpoma (o 1,9 TIJIK B 2-x mpobax), KoOanbT He
oOHapyXeH, a IMHK, KaJMUil, HUKeNb, CBUHeN U MapraHer Huxe [1[K. 3nage-
wne KU3BTwm Baprupyer B npenenax 0,3...7,6.

Benmuuuna odmiero KM3B Bosp! pexu TeHTek B npeieiax MpOeKTHOM Tep-
putopuu cocraBwia 0,3...1,7, 4To py KOHIICHTPALMSIX PACTBOPECHHOTO KHCIOPOIa
9,2...144 MF/ILM3) u BIIK; (1,5...2,0 MI/JIM° [0 CTETICHH 3arpsi3HEHHOCTH COOT-
BETCTBYET HOPMATUBHO-YHUCTOMY H YMEPEHHOMY YPOBHIO 3ar psi3HEHHS.

Lenvmosvie _o3epa. B npenenax IPOEKTHOH TEPPUTOPUM 3a INEPUOL
HaOmroIeHni 0ToOpaHo 5 mpob Ha 3-X JeNbTOBBIX 03epax (TpH THAPOXUMHYE-
CKHIC CTAHIIUH).

[lo rpynme rnaBHBIX HoHOB 3HadeHus: KM3Bru cocrasmmm 0,26...1,01
(TIoBBIIIEHUE 3HAYEHUI TPOCIeXUBAETCS B JETHUHN Mepuo). BriasneHo no of-
HOoMy ciydvatro npesbiienus [1JIK mo cynsdaram (mo 1,9 T1JIK), marauro (1o
2,4 TIAK) u matputo+xammio (o 1,05 T1IK).

Benmnunaa KM3B65 cocrasmser 0,24...3,0. Conepxanne aMMOHHITHOTO
a30Ta, HUTpAToOB, KpeMHus1 U QocdaroB He npesbimaroT ITJJK. Ormeuaercs
npesbimenre 11K o obmemy xenesy (3,7...15,2 IIJIK B netnuit nepuon) u
Hutputam (1,3...1,6 IIJK).

Konnentparmu mermbska coctaBisaior 10 0,16 IIJK npu 3naueHmsx
KHN3Bss 0,02...0,16.

Conepxanue CITAB u ¢genomnos He npesbimatot [1/1K, a HedTenpomykTs
B oHOM citydae (03. Kapamoiibin) nocruraer o 1,2 I1JIK. 3nauenust KU3BoB co-
craBisroT 0,27...0,53.

Ilo rpynme tspxenbix MertawioB Beiue IIJIK koHneHrpaimm wmenu
(1,8...60,9 ITJIK) u mrectuBanenTaoro xpoma (1o 4,4...7,9 I1J1K), xobanbT He 00-
Hapy’KeH, a KOHLEHTPALU [IUHKA, TPEXBAICHTHOTO XpOMa, KaJMUsl, HUKEJIs, Map-
ranna u ceuHa Hwke [1JIK. 3nagenne KU3BT™ Bapeupyer B npenenax 0,3...6,9.



Bemmanna obmero KU3B nensToBEIX 03ep coctarmger 0,3...1,9, @ro
IpM  KOHIEHTPALMSX PACTBOPEHHOro kuciaopona (8...9,4 wmr/am’) u BIIK
(1,3...1,9 mMr/aM’) mO CTEneHH 3arpsA3HEHHOCTH COOTBETCTBYET HOPMATHBHO
YHCTOMY M YMEePEHHOMY YPOBHSM 3arpsi3HeHHUsI.

JenbTa pexn Ypai ¢ npuieraiongm nodepexnem Kacnmiickoro mopst

CocrosiHue pexu Ypan B nipejienax NpOeKTHOH TEPPUTOPUH OLIEHEHO 10
4 THUAPOXMMHYECKUM CTAaHIUSAM, Ha KOTOPBIX NPOOBI BOJBI OTOWMPAIHCh B
2007...2008 rr. (Tadu. 5).

ITo rpynme rnaBHbix noHOB 3HaueHue KM3Bru cocrasisier 0,47...0,60.
Benuuuny ITIK He3HauuTEIbHO NPEBBILIACT COAECPKAHUE CYIb(aTOB.

Bennuuna KM3B0» Bapsupyer B npenenax 0,17...0,8, nocruras B ceH-
a0pe 2007 1. 4,42 (c. XKana-Tanan / 3apocinsiit). OTMe4aeTcs IPEBHIICHUE
IIJK 1o murpuram (o 2,5...17,5 ITIJIK) u obmemy xenesy (mo 1,1...1,6 ITIJIK).

Konuenrpauu 6opa mocturaer 1,1...2,9 IIJIK npu 3nauenusix KU3Bss
01 0,05...0,25 no 1,1...2,8.

Conepxxanne ¢GeHosoB U HedTenpoaykroB B 2007 r. He NPEeBBINIAIOT
ITJIK npu 3nagennsx KM3Bog 0,1...0,3.

Io rpymme Tsokensix MeTamios B 2007 roxy Beiue I1/IK xoHIEHTpamm Menu
(7...15 TIIAK — mroHp-aBrycT) ¥ IIecTHBaIEHTHOro Xpoma — ot 2 no 15...48 TIIK.
3nauenvie KM3B1wM Bapeupyer B nipenenax ot 0,67 no 11,0...20,0.

Bemvauna obmero KU3B usmensercs or 1,5...4,5 (moub-centsidps 2007
r.) 10 0,26...0,67 (oxrs16ps-H0s6ps 2007 r.), 4TO IPY KOHLIEHTPALUSIX PAaCTBOPEH-
Horo kuciaopona (6,5...18,1 mr/mv’) u BIIKs (0,7...3,55 Mr/am’) o cTeneny 3a-
IPA3HEHHOCTH COOTBETCTIBYET YMEPEHHOMY, BBICOKOMY W HOPMATHBHO-IHCTOMY
ypoBHsIM 3arpsisHeHust. lloppnuennsie 3Hauenns KW3B cBa3aHbl ¢ BHICOKUMH
KOHIEHTPAIMAMH TSHKENBIX METAIUIOB (MEAb M XPOM IIECTHBAIICHTHBIN).

[Ipu cpaBHEHNN MAaHHBIX THAPOXUMHYECKUX HUCCIEIOBAaHUM, TPOBEICH-
HEIX B 2005 romy B mpenenax pacCMOTPEHHBIX TEPPUTOPUH, M PE3yILTaTOBR
ruapoxummudeckoro Mmouutopunra 2007...2008 rr., BRISBICHO CIIEAYIOLIEE.

Ha repputopun Tenruz-KopramkeiHCKON cucTeMsbl o3ep s peku Hy-
pa n o3ep KopramxpIHCKO# CHCTEMBI OTMEJaeTCs HEKOTOPOE CHMKEHHE COAEp-
XaHHUs OOIIero jkesie3a W IOBBIIICHHE coaepkanus odbmiero Qocdopa. o
OCTaJIFHBIM 3arps3HSIOLINM BEIlecTBaM H3MEHEeHHs He3HauuTesbHbl. B 2008 T.
HE aHAJIM3MPOBAJIOCH COACPKaHNe Mapradia, Torna kak B 2005 roxy ero xos-
uesTpauuy npesbimany K.



Tabmmna 5

CocTosiHuE Ka4ecTBa BOJIBI IO THAPOXUMHYECKHAM TIOKa3aTessM p. Y pal

Bpems | Ilokasarenb, Mr/am’

orbopa KuCnopon |y | KA3Bry, | KN3Bg, | KU3Bg, | KU3Bos | KHM3Bgy KUN3B | Crenens 3arpsa3HeHUs BOABI

poObl | pacTBOPCHHBIH 3

c. XKana-Tanan (3apocsiii), 2007 T.
WIOHD 7,45 2,82 0,501 0,692 1,100 0,000 13,667 3,192 Beicokuii ypoBeHb 3arpsi3HEHAS
ABIYCT 7 2,42 0,509 0,530 0,850 0,100 15,333 3,465 Beicokuii ypoBeHb 3arpsi3HEHAS
CceHTIOPh 9,7 2,8 0,477 4,416 0,050 0,100 8,333 2,675 YwmepeHHO 3arps3HEHHAS
OKTSIOPH 8,54 242 0,510 0,500 0,200 0,200 0,667 0,415 HopmaruBHO uncTast
HOSIOpPB 10,2 2,6 0,507 0,477 0,150 0,100 0,667 0,380 HopmaruBHO uncTas
Huxnsis [Jlam6a (mam6a), 2007 r.
WIOHD 8,52 244 0,494 0,799 1 0,1 15,333 3,545 BrICOKMIT YPOBEHB 3arpsI3HEHUS
ABTYCT 7,62 2,3 0,541 0,533 0,6 0,1 12,333 2,821 VYmepeHHO 3arps3HEHHAS
CEHTIOPH 9,8 2,52 0470 0,609 0,55 0,2 0,000 0,366 HopmaTuBHO uncTas
OKTSIOPH 9 2,5 0,497 0,434 0,25 0,3 0,667 0,430 HopmaTuBHO uncras
HOSIOPB 10,8 2,42 0,493 1,724 0,25 0,2 0,667 0,667 HopmaruBHO uncTast
Hwxuss Jamba (mam6a), 2008 r.

(heBpanb 9 2,03 0,376 0,3
MapT 7,1 2,13 0,258 0,4
arpesb 10,7 2,15 0,969 0,5
Mait 10,1 2,2 0,404
HIOHD 9,5 1,9 0,344
HIOJTH 9,4 2 0,763
ABT'YCT 7,7 1,7 0,457
CEeHTIOPH 6,9 1,1 0,325
OKTSOPB 16,5 1 0,288

pykaB Aunxuit (Kan-Y3ex), 2007 r.




Bpems | [Tokasarenb, Mr/am’

orbopa KUCnopont | gy, | KU3Bry, | KU3Bg, | KU3B,, | KM3By | K3Bqy KH3B | Crenens 3arpsa3HeHUs BOJBI

poObl  |pacTBOPEHHBIH 3
HIOHD R 3,55 0,541 0,672 1,000 0,100 16,667 3,796 BrICOKMi YPOBEHB 3arpsI3HCHUS
ABIYCT 6,1 32 0,552 0,611 0,650 0,100 11,000 2,583 VYMepeHHO 3arps3HEHHAS
CEHTAOpb 10 2,75 0,485 1,328 0,450 0,200 5,000 1,493 YwmepeHHO 3arps3HEHHAsA
OKTSIOPh 8,36 2,52 0,504 0,432 0,150 0,200 0,333 0,324 HopmatuBHO uucTast
HOSIOPb 10,4 2,55 0,511 0,397 0,200 0,200 0,000 0,262 HopmatuBHO uncTast

pykaB Aunxkwuii (Kan-Y3exk), 2008 .
heBpab 9 1,8 0,376 0,800
MapT 6,7 2,63 0,263 0,500
aTpelib 11,2 2,54 0,716 2,800
Maii 11,4 2,49 0,600
WIOHD 9,2 2,1 0,559
15020008 8,4 1,8 0,469
ABTYCT 6,4 1,4 0,422
CEeHTIOPH 6,9 0,7 0,520
OKTSOPH 18,7 1,7 0,165
Veree, 2007 1.
WIOHD 8,46 2,58 0,590 0,687 0,900 0,100 20,000 4,455 Beicokuii ypoBEHb 3arps3HEHUS
ABTYCT 7,28 2,2 0,600 0,540 1,450 0,200 11,333 2,825 VYmepeHHO 3arps3HEHHAS
CEHTIOPH 9,5 2,3 0,491 0,721 0,600 0,300 6,000 1,623 VYmepeHHo 3arps3HEHHAS
OKTSOPh 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 uncTast
Vceree, 2008 1.

HIOJTH 9 1,6 0,236
ABT'YCT 7,4 1,5 0,337
CEeHTIOPH 6,5 1 0,388
OKTSIOPh 18,1 2 0,333




st reppruropum Anakonb-CachIKKOIBCKOH CHCTEMBI 03€p MO Pe3yIb-
TaTaM TUAPOXMMHYECKMX HCCACAOBAHMM /Ul ABYX CTaHLUU Ha peke TeHTek B
2005 r. ne BeBieHO npesblimeHust [1JIK GHoreHHpIME 3JIEMEHTaMH, TOT/Ia KaKk
B 2007...2008 rT. ot™meuaercs npesbimenue [1JIK mo aurpuram (g0 1,5 IIK) u
obmemy xenesy (o 7,6 IIJK). Ilo rpynne Tspxensix meramioB B 2005 roxy
BbisiBieHb! npesbiienue 11JIK no mapraunnmy, a 8 2007...2008 rr. Beuue 1K
KoHLEeHTpauuu Meau (2...55 [1JIK), mecTuBaJIeHTHOTO M TPEXBATIEHTHOTO XPO-
Mma (o 1,9 I1JIK). B 2005 rony coeauueHus XpoMa He OIPEIEISIIUCE.

[lo Teppuropuu aeibThl p. Ypail ¢ IpuIerarimm nodepexsem Kacrmmii-
CKOT0 MOps I 4-X THIPOXMMHYECKHX CTAHIMH 110 pe3ysIbTartaM HCCIeNOBaHUM
2005 roma B mpobax BOjBI He OOHAPYKEHBI TSDKEITble METAIUIBI (Melb, IIMHK, CBH-
Hell, Maprasell, pTyTh ¥ KaJMHi), HE ONpenessifioch COAEPKaHNe ILeCTUBAICHTHO-
ro xpoma, Kamus, 6opa u ceporozopona. B 2007...2008 rr. oTMedeHsb! peBbIIe-
Hust [IJIK 1o Meau 1 IecTUBaNeHTHOMY XpOMY.

CIIMCOK JIUTEPATYPbBI

1. Dbypmbaes M.XK. u np. I'mapomerprueckue U3MEpEHHs U THAPOIeOIONTYECKUe
pacueTsI s BOIOXO3MACTBEHHBIX Liesiei. — AnMatsl: Karanar, 2004. - 360 c.

2. TumpoxuMuUecKre NMOKa3aTelll COCTOSIHUS OKPYKAIOIIEeH Cpelibl: CrpaBod-
ueie marepuainsl / Ilog pen. T.B. I'ycepoit. — M.: ®OPYM:MUHO®PA-M,
2007.-192 c.

3. I'moGampHO 3HAUYHMBIE BOJAHO-O00THBIE Yroabs Kasaxcrana / Tom 1. Jlens-
Ta pexu Ypas u npuieratoriee nobepexne Kacrmiickoro mops // Tlox pen.
n.1.H. MK, Bypnu6aesa u ap. — Acrana: TOO «Tunorpadus Komiuiekey,
2007. - 264 c.

4. TnobanpHO 3HaUUMbBIC BOJHO-00JIOTHBIE yrojabs Kazaxcrana / Tom 2. Te-
Hu3-Kopramxesigekas cuctema ozep // Tlon pen. a.t.n. MK, bypiunbaesa n
ap. — Acrana: TOO «Tunorpadusa Kommnexey, 2007. — 286 c.

5. T'mobGampHO 3HauMMBIE BOJHO-O0MOTHBIE yroabs Kasaxcrana / Tom 3. Ana-
koutb-Cacbikkosibekas cucrema osep // Hox pen. n.r.u. M.JK. bypiubaesa
np. — Acrana: TOO «Tunorpadus Komrutekey, 2007. — 254 c.

6. IIP PK 52.5.06 — 03 Metonuuecknue peKOMEHIAUH 110 MPOBENCHUIO KOM-
IUIEKCHBIX OOCIIeIOBAaHNH U OLICHKE 3arpsA3HEHMS IPHPOJHOM Cpeabl B paii-
OHaxX TMOJBEPKEHHBIX HMHTEHCUBHOMY AHTPOIIOTEHHOMY BO3JEHCTBUIO.—
Actana.: Karanar. — 2003. — 80 c.

7. llepeuens mpenesnbHoO-gomycTuMbix KonueHtpammid (IIJIK) um opuenTHpo-
BOYHO Oe3omacHeIX ypoBHe# BozuelicTBus (ObYB) Bpeanbix BemiecTB st
BOJIBI PHIOOXO3HCTBEHHBIX BOI0EMOB. PockoMprIO0TI0BCTBO, 1993 T.

KazaxcTanckoe areHTcTBO HpHKHaﬂHOI‘;I OKOJIOTHH, T. Amatel



KA3AKCTAHHBIH HET'I3I'T CYJIBI-BATIIAKTBI )KEPJIEPIHIEI'T
CY HBICAHJIAPBIHBIH T'MIPOXUMMUSLIIBIK KOPCETKIIITEPI
BOMBIHIIA KAF TAVbI

I'eon.-muH. reutbiMA. Kada.  EJK. Myprasun
J1. MakanieBa
I'. Axmemxanos
O. Komkuna
H. CensnunoBa
2007...2008 orc.oc. scyiieni mypoe xcypeizineer cUOPOXUMUSIILIK
MoumumopuHe  bouvinwa Kazaxcmannviy — Hezizei  cynvl-6amnaxmuol
Jlcepaepinde  yui  Meppumopuanbly €y  HbICAHOAPBIHLIY  JCA20atibl
bazananoul (Teneiz-Kopeanicoin, Anaxen-Cacvixkon xen acyueci, Kacnuii
menizi xcazanaynapein Kammumin Opan e3eHiniy cazanapol).
Cy Hwicanoapwinvly canacvly 0a2aiay 0APLICLIHOA HCEKeNeceH
mon 32JeMeHmmepIiHiy AAcCmany Kepcemxiwmepi Keimepinzen oaap:
Hezizel UOHOAp, OUo2eHOi daeMeHmmep, ayp Memanoap, Op2aHUKATIbIK

HCOHE YJlbl 3ammap.



