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KA3AXCTAHA HA OCHOBE JJAHHBIX O TBEPJIOM CTOKE
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HAHOCBI, CTOK PACTBOPEHHBIX BEIECTB, MYTHOCTh BO-
JIbl, I'PAHYJIOMETPUYECKUHU COCTAB HAHOCOB, BOIHAA
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HBIH CMbIB

Oyeneno skonoeuueckoe cocmosiue 20puvix pex Kazaxcmana ¢
UCNONIb306AHUEM OAHHBIX O MEEPOOM CMOKe HA NpuMepe penpeseHma-
MUBHLIX 20pHbIX pationos Pecnybnuku — Hneiickoco, Kemvicyckoeo
Anamay u xkazaxcmawnckoii yacmu I'opnoeo Anmas na ocnoée mpéx e2o
COCMABNAIOWUX — CIMOKA 836CULCHHBLX, BIEKOMbBIX HAHOCO8 U CMOKA PAC-
meopénnvix eeujecms. Paccmompenvl sxonocuueckue acnekmol npume-
HEeHUsT OQHHBIX O MBEPOOM CHIOKE.

B Hacrosimmee BpeMs ropHbie peku Kaszaxcrana moJBepraroTcsl 3HA4YH-
TETPHOMY aHTPOIIOTEHHOMY BO3JCUCTBUIO, 3arPSA3HSAIOTCS OBITOBEIMH OTXOJa-
MU, TPOMBINIICHHBIMH U TaJIbIMH CTOKaMH, COJEPKAIIUMHU OOJBIIIOE KOJHYe-
CTBO HAHOCOB M 3arps3HSIONIMX BEIIECTB. B CBA3M C pe3KUM BO3pacTaHUEM
MacCIITa0OB XO3SHUCTBCHHOHN JEATEIBHOCTH B IOCJICIHUE TOABI 00OCTPHIACH
mpo0JieMa parMoHAIBHOTO W KOMIUIEKCHOTO MCIIOJIh30BaHHUS BOJIHBIX PECYpPCOB
PEK B IPEATOPHBIX U TOPHBIX paiioHax PecrryOmuku.

OauH U3 METOJOB OLIEHKH DKOJIOTMYECKOI'0 COCTOSIHHAS BOIHBIX O0OBEK-
TOB — aHaJIU3 CBEJICHUNU O TBEPJOM CTOKE, KOTOPBIM, KAK MHTErpAJIbHBIA MOKa-
3aTeh CKIOHOBOHM W PYCJIOBOM 3pO3WH Ha BOJOCOOpE, SBISIETCS WHAMKATOPOM
JKOJIOTMYECKOI0 COCTOSHUS BOAHBIX O0BEKTOB U UX 0aCCEMHOB.

CBeJlleHUs] O TBEPAOM CTOKE M €ro JIMHAMHUKE MOTYT OBITh HCIIOJIb30Ba-
HBI IS OOBEKTHBHOM OIIEHKH DKOJIOTMYECKOrO0 COCTOSHHS BOJHEBIX OOBEKTOB,
MPOrHO3MPOBAHUS KAayecTBa BOBI, JUIS PEIICHUS NPOOJEM PalMOHAIBHOTO U
KOMILIEKCHOT'O MCIIOJIb30BAHUSI BOJHBIX PECYPCOB, IS 3aILUTHI U OXpaHbl PEK,
O0COOCHHO MAaJIbIX TOPHBIX peK, OT HCTOIIEHWUs, 3arpsA3HEHUs, 3aMyCOPHBAHHMS,

* KasHY um. ans-®apabu, r. AnMarsl
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paspylueHuss OeperoB M APYI'MX aHTPOIOICHHBIX BO3JACHCTBHUIL, a Takxke UL
OLIEHKH 3KOJIOTHYECKOTO PUCKA P UCTIONb30BaHUN TOPHBIX TEPPUTOPHIA.

OnHako, HECMOTpsl Ha OOJBIIYIO 3HAYUMOCTb, TBEPIBII CTOK BCE eIle
ocraércs OOHON M3 c1ab0 M3YyYeHHBIX TMIPOJIOTHYECKUX XapaKTEPHUCTHK, OCO-
OCHHO IS TOPHBIX pPEK.

B pabote oLieHeHO 3KOJIOTHYECKOE COCTOSIHUE TOpHBIX pek Kazaxcrana
C HUCTIOJIb30BAHMEM JIaHHBIX O TBEPAOM CTOKE Ha MPHMEPE Perpe3eHTaTHBHBIX
ropHBIX paitoHoB Pecnybommku — Wneiickoro Amaray, XKersicyckoro AnaTtay u
Ka3axCTaHCKON yacTu ['opHOro Astasi Ha OCHOBE TPEX €ro COCTAaBIISIOLIMX —
CTOKa B3BEILECHHBIX, BICKOMBIX HAHOCOB M CTOKa PacTBOPEHHBIX BemecTB. Pac-
CMOTPEHBI IKOJIOTUYECKUE aCIIEKThl IPUMEHEHHUS TaHHBIX O TBEPAOM CTOKE.

BruiBnens! ocHOBHbIE (akTOpbl (POPMHUPOBAHUS TBEPAOTO CTOKA PEK
TEPPUTOPUH M OLIEHEHA W3YYEHHOCTh >KUAKOTO U TBEPAOIO CTOKA IO COCTOS-
Huro Ha 2012 rox, mpoBeneH aHalU3 MOJHOTH W KadecTBa HabmromeHwid. Co-
OpaHbl CBEJICHHS O MYTHOCTH BOJBI, MUHEPAIN3al[MA BOJbI, CTOKE M TPaHyJIo-
METPHUYECKOM COCTaBE HAHOCOB 33 BECh MMEIOLIMICS MepHoA HaOII0AEHUH MO
69 ruapornocTaM Ha pekax paccMaTpUBaeMbIX T'OPHBIX paiioHoB Kazaxcrana, u3
HUX 25 MyHKTOB OTHOCATCA K Uneiickomy Anatay, 27 — k XKeTsicyckomy Ana-
tay, 17 — x Kazaxcranckomy Antaro. [IpogomkuTensHOCTh IEPHOIOB HAOIIO-
JCHHUH 32 CTOKOM B3BELICHHBIX HAHOCOB Koiebiercs ot 2 net 1o 61 roga. Cersb
HaOJII0IEHHUH 32 TBEPABIM CTOKOM B ITOCJIEAHUE TOJIbI IOCTOSHHO COKPAIANach.
B 1996 r. B Uneiickom Anatay AeiicTBOBaio 4 MyHKTa HaONIOJCHUH 32 CTOKOM
HaHocoB, B JKereicyckom Aumaray — 2, a B ['oppuom Anrtae — Bcero 1, K
2000 roxy Ha yKa3aHHBIX MTOCTaX HAOIOEHUS 32 TBEPIBIM CTOKOM OBLIH IIpe-
KpaieHbl. B 3THX yclnoBUsIX BO3HHKAET HEOOXOAMMOCTh B COBEPILICHCTBOBAHUH
CYIIECTBYIOIIUX M Pa3pabOTKe HOBBIX PACUETHBIX METOJIOB ONpEENICHUs TBEp-
JIOTO CTOKa TPU OTCYTCTBUU M HEJOCTaTOYHOCTU IAaHHBIX HAOJIOJCHUH, Mpu
3TOM 0c00YI0 IIEHHOCTh NPUOOPETAIOT BBISIBICHHBIC 3aKOHOMEPHOCTH Ha OCHO-
BE€ UMEIOIINXCS (PaKTHUECKUX TaHHBIX.

Bonboe BHUMaHue B paboTe yaeneHO pacyéTy M aHajiu3y MYTHOCTH
BOJIBI PEK KaK OJTHON M3 XapaKTEpPHCTUK KauecTBa BoJbl. COTrJIacCHO HOpMATHB-
HBIM TPeOOBaHHUSIM, MYTHOCTb BOJbI, UCIIOJIB3YEMOM IS NMUTHEBBIX LIENEH, He
JOJDKHA TpeBbImaTh 1,5 Mr/aM° (Mr/m, r/m). JIas paccMaTpHBaeMOro pernoHa
MOJY4YEeHO, YTO CpPEJHSS MHOTOJIETHSS MYTHOCTh BOJIBI PEK W3MEHSIETCS B
Uneiickom Anatay ot 21 r/m’ 10 830 r/m’, B XKersicyckom Anatay — ot 19 r/m’
10 550 r/m’, a B Kasaxcrauckom Aurrae — ot 19,1 r/m” 1o 203 t/m’ [10]. Takum
00pa3oM, CpeIHEMHOTOJICTHSAS BEJIMYMHA MYTHOCTH BOJBI PacCMaTpHBAEMBIX
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PEeK TOCTaTOYHO BEJIMKAa B CPABHCHHH C TPeOYEMBIMH HOpMaTHBaMHU. JTO 00y-
CJIOBJICHO OOJIBIIMMU BHYTPUTOJIOBBIMH U BHYTPUCYTOYHBIMHE €€ KOJIeOaHUSIMHU,
CBSI3aHHBIMH C BBITIQJCHUEM JIMBHEBBIX OCAJKOB, HaJIMYUEM CHETOBOTO U JIE[-
HUKOBOTO TUTAaHHA, YTO HEOOXOMUMO YUHTHIBATh MPU HCIIOIB30BAHUHU BOJBI
JUISL pa3IMYHbIX 1IeJIeH.

[lomyuen psn 3aBUCUMOCTEN CTOKa B3BELIEHHBIX HAHOCOB U MYTHOCTH
BOJBI PEK HCCIIEAYEMOH TEPPUTOPHH OT OMpEAeSIomuX (HaKTOPOB, KOTOPHIE
aNMpPOKCUMHUPOBAHBI COOTBETCTBYIOIIMMH (DOpPMYyJIaMid M MOTYT OBITH IpUMe-
HEHBI JJIS1 OIICHKH XapaKTEPUCTHK CTOKAa B3BEIIEHHBIX HAHOCOB HEW3yUEHHBIX
pek. K uncny Takux 3aBUCHUMOCTEH, HapuMep, CIeAyeT OTHECTH 3aBUCUMOCTh
HOPMBI TOAOBBIX Pacxo/i0B HAHOCOB OT HOPMBI TOJIOBBIX PACXOJ0B BOJIbI, 3aBU-
CHUMOCTH CPEJHET00BOW MYTHOCTH BOJBI WU MOMYJIA TBEPAOTO CTOKA OT Cpen-
HEB3BEIIEHHOW BBICOTHI BOAOCOOpa W np. BBIABIEHO yMEHBIIEHHE MYTHOCTH
BOJIBI C YBEJIMYCHUEM CPEJHEB3BEIICHHON BBICOTHI BogocOopa. C mpuMeHeHneM
I'C-TexHonoruit co3aansl KapThl MyTHOCTH BOJIBI JUTsl TeppuTopuit Uneiickoro
n JXKetbicyckoro AnaTay, KOTOPBIE MOTYT CITY>KHTh JIUIIb JJIS TIOJY9EeHUS TIPH-
OJIMKEHHBIX BEJTMYNH MYTHOCTH BOZBI PEK.

Jl1s1 OLleHKHU BEIMYMHBI XUMMHUYECKON 3PO3UH, XapAKTEPU3YEMOM CTOKOM
PacTBOPEHHBIX BEIIECTB, COOpaHbI CBEJCHUS O COACPIKaHUH TJIABHBIX HOHOB M
o01eit MUHEepaIu3aIii BOJBI 32 BECh MEPHO HAOMIOACHUN IO BCEM paccMart-
pUBaeMBIM THIPOIIOCTaM. BennumHa CpemHeroJoBON MHUHEpaIM3aldd PEeK B
Wneiickom Anatay Mensercs ot 89 10 205 mr/am’, B XKerbicyckoM Anatay — ot
95 10 456 Mr/IM’, a B peKax KazaxcTaHckoif yactu ['opHoro Anrtas — ot 94,1 1o
461,7 mr/nm’. B pesynbTaTe aHaqM3a MOHHOTO CTOKA BBIABICHBI JIOCTATOYHO
YeTKHe 3aBUCHMOCTH Pacxo/ia PaCTBOPEHHBIX BEIECTB OT pacxoia BOIBI, pac-
X0Jla paCTBOPEHHBIX BEIIECTB OT pacxoja B3BEIIEHHBIX HAHOCOB, MUHEPAJIN3a-
UM BOJBI OT BBICOTHI MECTHOCTH. B 11e7oM HabiromaeTcs 3aKOHOMEPHOCTh —
YMEHBIIIEHUEe MIUHEPAITN3aIliH C YBEIIMUEHUEM BBICOTHI MECTHOCTH, YBEITMUEHHE
MUHEPATU3aI[ii OT CKIIOHOB CEBEPHOU 3KCIIO3MIINU K I0KHOH, a TaKKe yBelu-
YeHHE MOHHOTO CTOKA C YBEIMYEHHEM Pacxo/ia BOJIBI.

IIpousBeneHa oreHka KayecTBa BOJABI 10 BETMUMHE MUHEpPAIM3AINHA U
COJIep KaHUIO TIIaBHBIX MOHOB ISl IUTHEBBIX LIENIeH U It opoleHus. Boxa pek B
paccMaTpuBaeMbIX CTBOpaX MaJOMHHEPAJIM30BaHA W B TEUEHHE BCETO Toja
THIPOKapOOHATHO-KAIBIUEBOr0 Xxapaktepa. CorinacHo HOpMAaTHBHBIM TpeOoBa-
HUSIM, BEPXHHE TIPEEINIBI TOMYCTUMON MHUHEPAIN3alliK MTHUTHEBOI BOJBI OTPAHMU-
YUBAIOTCS BeauuMHamu nopsaka 1,0...1,5 r/z[M3. B cnywae kpaitnelt HeoOxou-
MOCTH ISl TMThsI MOXHO MKCIIOJNIB30BaTh BOAY C MHUHEpadu3aunuedl no
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3,0...4,0 T/mM°, HO TSl IOCTOSIHHOTO MCTIONB30BAHKS Takasi BOJA HE MOYKET CH¥-
TaTbCsA yIOBIETBOPUTENBHOM. [y 1ieneil opoleHns MHUHEpaau3anys BOJBI HE
nomKkHa npesbiath 1000 Mr/av’. BIBIEHO, YTO TS BCEX PEK B PAaCCMATPHBA-
eMBIX CTBOpax IO BEITMYMHE MUHEPAIN3AIlNH BOAA MPUTOHA KaK JJIST TIUThS, TaK
W JJIs OPOIIEHUS B TEUEHHWE BCETO roja. B mepros momoBoabs MUHEpaTH3aIlwst
BOJIbI HanOoJIee HU3Kasl, B MEXKEHb e€ 3HaUCHHE YBEITMYUBACTCS.

JlaHHBIE O TBEPAOM CTOKE HMCIOJIb3YIOTCS MPU pacdyere CaMOOYHUIIEHUS
BOJHOI cpenmbl OT 3arps3HeHus. B paborax A.B. Kapaymesa [6, 7] u
AL IIBapimana [11] mpuBeneHa MeToAMKa pacuéra OCaKICHHUS HAHOCOB U X
BTOPUYHOT'O B3MYUHBaHUS.

W.B. Boromo60oBoii [1] BHeCeHbI M3MEHEHUSI U YTOYHEHHUSI B 3TY METO-
UKy JI71s1 IpUMEHEHMsI ee Ha TOPHBIX pekax. [lo e€ MHEeHHI0, B TOPHBIX YCIOBH-
X HEOOXOIWMO YYHUTHIBATH OOJBIIYI0 HEOJHOPOTHOCTH B3BEHICHHBIX HAHOCOB
W JIOHHBIX OTJIOKEHHH, a Tarke 3(PdekT sKpaHHpOBaHHUS MENKHX (Qpaxiuii
KPYNHBIMH B JIOHHBIX OTJIOKEHUSX, COIJIaCHO KOTOPOMY OTpPBHIB OT JIHA U B3Be-
[IMBaHUE MENKUX (PAKIMA MPOWCXOTUT HE MO BCEW MOBEPXHOCTH pycia, a
TOJIEKO 4Yepe3 «OKHa» — MPOMEXYTKH MEXKIY KPYIHBIMH HEB3BEUIICHHBIMHU
(dpakusamu. [To meronuke A.B. Kapaymera u A.S. [lIBapumMana, ¢ yueToM ero
KOPPEKTUPOBKH JJIsi TOPHBIX pek, mpemnoxkeHHor M.B. Boronro6osoit [1], B
paboTe pOU3BENEH PSI PACUETOB OCAKIACHUS HAHOCOB M BTOPUYHOTO B3MYUH-
BaHUS, a TAK)Ke W3MEHEHNE MYTHOCTH BOJIBI TI0 JUIWHE TTOTOKA MPH PA3IAIHBIX
HAYaJbHBIX YCJIOBHUAX JUISI YYACTKOB HEKOTOPBIX TOpHBIX pek Minelickoro Ana-
Tay. PacdyeTsl Mo Kaxa0i peke MpOBOAWINCH B HECKOJBKHX BapHaHTaX: MPH
Pa3IMYHBIX PAacXojax B3BEIICHHBIX HAHOCOB M MYTHOCTH BOJBI B Hayalie pac-
YETHBIX YYaCTKOB, TMPH PA3IUYHBIX MOP(POMETPHUECKUX XapaKTEPUCTUKAX
YYacCTKOB, IIPU Pa3IMYHOM KPYIMHOCTH JOHHBIX OTIOKEHUH. MICXOQHBIMU NaH-
HBIMHU JUISI PACYETOB SBIISIOTCS: TPAHYJIOMETPHUUECKUNA COCTAB TOHHBIX OTJIOXKe-
HUH, I3MEPEHHBIE PACXO/IbI BOJIBI M B3BEIIEHHBIX HAHOCOB HA PAaCUETHYIO JaTy,
CpeIHsIsl CKOPOCTh MOTOKA, MOP(OMETPUIECKHE XaPAKTEPUCTHKU PyClia, Cpel-
HsIsl MyTHOCTh BOJIBI. Bee mepeuncnennbie aHHble OepyTcs Ha Hayalo pacyert-
HOTro y4acTka. Pacuer Benercst mo y4yactkam jymmHoi ot 100 1o 400 M. 3a Haua-
JIO TIEPBOTO PACUETHOTO y4yacTKa Ha KaKIOW peKe OOBIYHO MPUHUMAIICS CTBOP
OJIHOTO W3 TUIPOJIOTHYECKHX TOCTOB. PacueTsl mokas3aiu, 9YTo Ha KaXII0W peKe
MMEIOTCSl YYaCTKH OTJIOKEHHH HAaHOCOB, pa3MblBa (B3MYUYMBAHH) U TPAH3UT-
Hble y4acTKH. [Ipu o MHaKOBOM MYTHOCTH BOJBI B Hayale pPAaCUYETHHIX y4acT-
KOB OCaXJICHHE HAHOCOB Ha Pa3HBIX PeKaxX M Ha Pa3HBIX yYaCTKaX OAHON W TOH
K€ PEKH MPOUCXOJUT Ha Pa3IMUHBIX PACCTOSIHUAX, YTO OOYCIIOBIECHO, IPEXIE
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BCEr'0, Pa3JIMYHON KPYIHOCTBIO B3BEIIEHHBIX M JOHHBIX HAHOCOB U Pa3IMYHbI-
MH CKOPOCTSIMH TOTOKa. Tak, BCIEACTBHE OONbLICH KPYMHOCTH HAHOCOB H
MEHBIIUX CKOPOCTEH TeUeHHs, XapaKTepHBIX A THapomnocTta p. TypreH —
c. Taytypren B cpaBHeHuu c ruaporocroMm p. Kumm Anmater — r. Anmartsl,
JUIMHA y4acTKa C OCaKACHHEM HaHOcoB Ha p. Typren mensiie, yem Ha p. Kumu
Anmatsl. lllupuHa pekn CymecTBEHHO BIUSET Ha OCaKACHUE HAHOCOB M B3MY-
yuBaHue. Tak, ecnu Npu ¢paxTHyeckod mmpuHe p. Kumm Anmartbel Ha pacuet-
HOM yYacTKe, Y4aCTOK C OCaKICHHEM HaHOCOB MMeEET UIMHY 26 KM, TO Ipu
YBEIMUYEHUH ITUPUHBI PEKU B 2 pa3a, 3TO pacCTOSHUE YMEHbIIaeTcs A0 15,2 km,
a MpH yBEIMUYEHUH MUPHUHBI B 4 pa3a — 1o 11,6 kM. B pesynbraTe ananmsa pac-
4eTOB c(hOpMYJIMPOBaH BBIBOJ O TOM, YTO MPH 3arpA3HEHUH TOPHBIX PEK Mell-
KMMH TBEPIBbIMHU YaCTULIAMH U BEIIECTBAMM, KOTOPBIE MOT'YT OBITH aacopOupo-
BaHbl B3BEIICHHBIMH HAHOCAMH, 3TO 3arps3HEHHUE MOXKET YCTOWYMBO pacIipo-
CTpaHsIThCS Ha OoJblIMe paccTostHus. [109TOMY TS 3alIUTHI TOPHBIX PEK, OCO-
OCHHO MaJIbIX, HEOOXOAMM 3aMPET COPOCOB B HUX KAaKOTr0-JINOO TBEPAOTrO MaTe-
puana, 0coOEHHO MENKHX YacTHUIl (OCTaTKOB CTPOHTEIHHOTO Mycopa, JTOObId-
HBIX MaTEepHaJIOB, OBITOBBIX OTXOMOB W T.II.). BereacrTeue 6ompiioii TpaHcHop-
TUPYIOIIEH CIIOCOOHOCTH TH MaTepuanbl B OOJBIIOM KOJIMYECTBE MOTYT Iepe-
HOCUTBCSI M 3aCOPATH, 3aUJIMBaTh PEKM B HU3KOTOPHOW YacTH U B MPEIAropke,
YTO MpPU NPOXOXKICHUN KPYITHBIX TaBOJAKOB MOXKET MPUBECTU K KaTacTpoduye-
CKHUM IIOCIIEICTBHSM.

3ayacTyro MpH OLEHKE KauecTBa BOJABI JUIS Pa3iIMYHbIX Ieneil (MuThe-
BO€ BOJIOCHAO)KeHHE, pbliOopa3BelieHHe M T.II.) HEOOXOAMMBI CBEJCHHUSI O CO-
JepKaHUM B COCTaBE B3BEILECHHBIX HAHOCOB BECbMa MEJIKUX MIINCTO-TIIMHUCTBIX
gactun, aumamerpom MeHee 0,01 MM, KOTOpble MOTYT OBITH TEpEHECEHBI Ha
OONbIIME PAcCTOSIHUSI BCIEACTBUE HEOOJNBIION THAPABINYECKON KPYHMHOCTH H
00J1aJ]al0T BBICOKOM CIIOCOOHOCTBIO K COPOIMM OpraHWUYECKUX 4acTull. Takxke
HeO0OXOUMBI CBEICHUS O conaepkaHuu (paknuii auamerpom menee 0,05 mm,
KOTOpbIe NPUHUMAETCA OOBIYHO B KAa4eCTBE INOKa3aTessi KPYIMHOCTH B3BEIICH-
HBIX HaHOCOB, Kak 3T0 Obuto mpemioxkeHo .M. [llamMoBbIM 1 TIOJIepKaHO psi-
JIOM JpyTuX yueHbIX. [Ipon3Beni€éH aHammu3 coiep:KaHus B COCTaBE B3BEILICHHBIX
HAaHOCOB PAacCMaTPHUBAEMbIX PEK MEJIKUX WIMCTO-TIIMHUCTBIX YacTHIL[ JUAMET-
pom menee 0,05 MM, KOTOpBIE 007a/1al0T BBICOKOW CIIOCOOHOCTHIO K COPOITUH
OpPTaHUYECKUX YaCTHIl M 3arpsS3HSAIONINX BEIIECTB. AHAIN3 JJAHHBIX O CO/epKa-
Hun vactuil MeHee O0,05MM B cocTaBe B3BEIICHHBIX HAHOCOB B
12 ruapomeTpuyecKuX CTBOpax Ha pekax Wneiickoro Anaray u B 14 — Ha pekax
XKetpicyckoro Anartay B cpeaHeM 3a MHorojeTtHuid nepuoz (1934...1996 rr.)
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MoKasaJl, 9To OOJIBIIMHCTBO TOPHBIX pek, Kak Mielickoro, Tak 1 JKeThICyCKOTO
Arnatay, MOKHO OTHECTH K peKaM, B COCTaBE B3BEIIECHHBIX HAHOCOB KOTOPBIX
9THX YacTHll conepxurcs mMenee 50 %. Takum oOpa3zom, mojaBisitoniee OOIb-
IIMHCTBO PEK MCCIIEIYyEeMOr0 PErMOHa MMEET KPYIHbIC B3BELICHHBIE HAHOCHI U
OTHOCHUTCS K 4eTBepToil Kareropum mo kimaccupukamuu [.M. [llamoa mmm k
TpeTseil kaTeropuu no knaccudukanuu K.H. Jlucuupnoit, I'.A. IleryxoBoit u
ap. [8]. Heo6xomumo oTMETHTB, YTO OJTHA M Ta K€ PeKa B Pa3sHbIX THAPOMETPH-
YECKHX CTBOPAaX MOXET OBITh OTHECEHA K Pa3HbIM KaTErOpHsIM, UYTO 3aBUCUT OT
psina $akToOpoOB, HANIPUMEP, OT CPEAHEN BBICOTHI, IUIOMAAN BOLOCOOPA, 3aMbl-
KaeMOo#l JJaHHBIM THAPOTIOCTOM, KOTOpPBhIE KOCBEHHO XapaKTEepU3YyIOT MUTAHUE U
PeXHUM TOPHBIX peK, OT MeCTa BIAaJECHHS MPUTOKOB OTHOCHUTENBHO THIPOIIOCTA,
a TaKkKe OT psAAa APYIMX XapaKTEPUCTHK y4acTKa PacIojIOXKEHUs THAPOIIOCTa,
HalpuMep, OT YKJIOHA MECTHOCTH U IIP.

AHanu3 JaHHBIX TOKa3all, YTO B MEPHUOJ MOIbEMAa MOJIOBOAbS U MaBO-
KoB B Wielickom Anaray TOJNBKO B OZHOM ruzapocTBope (p. Kumm Anmater —
HIKe ycThs p. Capeicaif) comepkanue gacturl < 0,05 MM 3HaUUTENEHO TIPEBOC-
xogut 50 % (cocraBmser 92,1 %) m B aByx ruzapoctBopax (p. lHummk —
c. MansiGaii u p. YibKkeH AnMaThl — JiBa KM BhIIIE 03epa YJIbKeH AJIMAaThl) He-
3HauuTeNpHO TpeBbimaeT 50 %. Ha cmaze moioBoabs TakKe B TPEX THUIPO-
ctBopax (p. Kumm Anmater — r. Anmatsl, p. Kumm AnMaTtel — HUXKE YCThS
p. Capeicaii u p. YiapkeH AJMaThl — JIBa KM BBIIIE 03epa YIbKeH AJIMAaThI) CO-
nepkanne vactull < 0,05 mm mpesermaer 50 %, coctaBmsis 66,3 %, 92,6 % u
71,7 % cooTBeTcTBEHHO. BBICOKOE CcOAEep)KaHHWE MENIKHUX YacTHI[ B COCTaBe
B3BELICHHBIX HAHOCOB I10 AaHHBIM T'MIPONOCTa p. YIbKEH AJIMaThl — ABa KM
BBIIIE 03epa YIIbKEH AJIMATHI, O-BUANMOMY, CBS3aHO C OOJNBINON moNei Jies-
HUKOBOTO MUTAHUSA U NIEPEHOCOM B 3TOM CTBOPE MEJKHX YaCTHII, BEIMBITBIX U3
MOPEHHBIX OTJIOKEHHUIl, a TaKk)Ke MOHIKEHHBIMU YKJIOHAaM{ B pailoHe 3TOro
THIIPOTIOCTA.

B XKetpicyckoM Anatay u3 14 MMEIOIIUXCS FUAPONOCTOB HU B OJHOM
u3 HUX cojaepxkanue yactull < 0,05 MM BO B3BEIICHHBIX HAHOCAX HE MPEBBIIIACT
75 %. B Tpex ruapoctBopax — (p.Capkamng — r.Capkanm, p.backan —
c. HoBonokpoBka, p. Tenrek — c. I'epacuMoBKa) copepkaHHe MEJIKHX YacTHI]
cymectBeHHO Oosbiie 50 %, a mo aBym ctBopam (p. Kokcy — ym. Kyk-Kpey u
p. bapakoxup — c. Kuittua) ono nHe3HaumrensHo Oombine 50 %. Bo Bpems
MOobeMa TIOJIOBOIBSI M TABOJIKOB cojepskanue gacTull < 0,05 MM HE3HAUHUTEIb-
HO mpeBbimaer 50 % mo aBym ruzppoctBopam (p. Kokcy — ymi. Kyk-Kpey u
p. bapakoxup — c. KuiituH) 1 3HauuTEeNbHO — MO THAPOCTBOPY p. TeHTEK —
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c. I'epacumoska (73,6 %). Ha cmage mosioBoapst M MaBOJKOB TOJNBKO B JIBYX
ruApocTBopax coaepxanue yactul < 0,05 MM 3HaunTensHO mpeBbimaet 50 %
(p. Capkann —r. Capkang — 73,6 %; p. backan — c. HoBonokposka — 73,4 %). B
TpeX THUAPOCTBOPAX CONEpKaHWE MENKHUX YacTHI HECKOJbKO BbIme 50 %
(p- Tenrex — c. I'epacumoBka — 55,5 %; p. Kokcy — ym. Kyk-Kpey — 54,6 %;
p. Kokcy — cBx. Kokcy — 50,6 %). B ocTambHBIX THAPOCTBOpaxX COJEpKaHUC
MEJIKHX 4acTull B 3Ty a3y BogHoro pexxuma meree 50 %.

ABTOpaMH COCTaBIIEHBI CXEMAaTHYECKHE KapThl CONEPXKAaHUS MEIKHX
gactul] (mporeHT ¢pakmmii < 0,05 MM) B cocTaBe B3BEIICHHBIX HAHOCOB TO-
HBIX pek Wneiickoro u XKetpicyckoro Anaray Ha moabeme MoJoBoIbs. KapTe
coctasiieHsl ¢ npuMeHeHneMm ['MIC-texHonoruil miomamHsiM cocoOoM ¢ BbI-
JIEJICHHEM 30H, COOTBETCTBYIOIIUX PAa3TUYHOMY IPOLEHTHOMY COICpPKAHHIO
MeJKuX JacThil. Ha xapTax BBIZENIEHO TPH 30HBI 1O COACPKAHHUIO MEIKUX da-
CTHI] B COCTaBE B3BEIICHHBIX HAHOCOB pek: MeHee 30 %; ot 30 mo 50 %; Goiee
50 %. Jlns BbIIEICHUS OOJIBIIIETO KOJUYECTBA 30H JaHHBIX He XBaraeT. Ha kap-
TaxX HaIJISATHO BHHA 3aBUCUMOCTH IIPOIIEHTHOTO COJECPKAHHUS METIKUX YaCTHII B
COCTaBe B3BEIICHHBIX HAHOCOB PEK OT BBICOTHI MECTHOCTH, @ UMEHHO €T0 yBe-
JUYeHHe ¢ yMeHblIeHneM BBICOTH. Kak B Mneiickom, Tak u B JKeTbicyckom
Amnaray, 30HbI (POPMHPOBaHUsI CTOKA PACIIOI0KEHBI IIOYTH TIOJHOCTHIO B 30HAX
coaepxaHusl Menkux yactul 10 50 %.

B Hneiickom AnaTtay rpaHuiia 30Hbl COIEPXKAHHSI MENKUX YAacTHIL] Me-
Hee 30 % mpoxomut B Oacceline p. lllunuk no Gacceitna p. TypreH npuMepHo
no m3orurce 1000 M. B 6acceiine p. Typren ta rpanuiia NOJHUMAETCS JI0 BBI-
cotel 1500 M 1 mpUMEpHO Ha 3TOW BBICOTE JOXOTUT A0 OacceitHa p. Kackenew,
B KOTOpPOM OHa cHmkaercs Mo BeicoTel 800 M, a nmamee Ha 3amal, B OacceiiHe
p- Kapakacrek ona moguumaetcst 10 BbicoTsl 2000...2500 M. HuxHssa rpanuiia
30HBI COJIEpPXKaHUsI MEJIKHX YacCTHIl B TPaHYJIOMETPUYECKOM COCTaBe B3BEIICH-
HbIX HaHOcOB 30...50 % npoxomaut B 6acceline p. lllnnmuk mo Beicote ot 500 110
600 m abc., B Oacceitne p. Typren — mo Beicore 600...700 M, B OacceiiHe
p- Ecuk — 650 M, B 6acceiine p. Kumm Anmater — 800 M, nanee Ha 3anan B 6ac-
ceitHax p. YnpkeH Anmatel u p. Kackenen ona uaer mo usorunce 700 M, a B
Oacceiinax pp. Kapakacrek u Kyptsl cHmkaercs 1o 600 m ac.

B Xetrpicyckom Ajatay HWOKHSSI TPAaHHUIIA COJEPKAHHUA MEITKUX YaCTHIL
(< 0,05 Mm) B TpaHyJIOMETPHUYECKOM COCTaBE B3BEIICHHBIX HaHOCOB < 30 % Ha
€ro CEeBEPHOM CKIIOHE MPOXOAUT B paiioHe MpaBOOEpEeKHBIX MPUTOKOB p. Mie
no wm3orunce 1500 M, B pailoHe r. JlencuHCKa OHa OIYCKAeTCS 10 BBICOTHI
1000 M, a B paiioHe rugpomocTta p.Jlencu — c. AHTOHOBKAa — JO BBICOTHI

99



800 M abc., manee Ha 3amaj oHa mnomHuMaeTca 1go 1500 M B Oacceline
pp. backan u Capkann, B OacceitHax Akcy, buen, Kei3putaram oHa HaXoauTcs
Ha BeicoTax 1000...1500 m (B cpemnem Ha BeicoTe 1250 M abc.). B Oacceiinax
pex Kaparan, Kokcy, brmke u mo roxaHOMy ckioHy JKeTbicyckoro Amaray oHa
MIPOXOJNUT B OCHOBHOM 10 m3orutice 1500 M abc. HwkHssS rpaHuiia 30HBI CO-
nepkanust Menkux vactuil oT 30 go 50 % mpoxoautr Ha Beicote oT 700 mo
1000 M B Gaccetine p. Jlencu, B 6acceitne p. backan oHa MPOXOIUT 1O U3OTHUIICE
1000 M abc¢., camxkaetcs B Oacceitae p. Capkann mo 800...900 M, mogauMaeTcst
B Oacceitae p. Akcy g0 1000 m; mo pp. buen, Ke3putaram rpanuma mpoxoauT
takoke Ha BeicoTe 1000 M u ganee mo Bceit 3anagHoi yactu XKetbicyckoro Ana-
tay u 1o ero FOxHoMy ckiony (B OacceitHax pek Ocek, bapakoxup u Xoproc)
ona uzet mo uzorurce 1000 m abdce.

JlanHbIE O TPaHYJIOMETPUYECKOM COCTaBE B3BEIIEHHBIX HAHOCOB PEK B
NPUIETHUKOBOM 30He (B OacceitHax pek Kumm n YinpkeH AJMatsl) CBUACTEINb-
CTBYIOT O BO3MOKHOCTH 3HAUUTCIBHOI'O COACPKAHUA B HHUX MCEJIKHX YaCTHUIL,
BBIMBIBAEMBIX U3 MOPEHHBIX OTJIOKeHU. OnHako 3Tu AaHHble o MnelickoMy
Anaray manoumcneHHbl, a 1o JKeTpicyckoMy AnaTay OTCYTCTBYIOT BOOOIIE,
IIO3TOMY BBIACIIUTL 3THU 30HBI Ha KapTaxX HE NPEACTABUJIIOCH BO3MOXHBIM. Ot-
METHM, YTO KapThl HOCAT CXEMAaTUYCCKHI XapaKkTep, MOKa3bIBAIOT JIUIIbL OOIIHe
3aKOHOMEPHOCTH W3MEHEHHs COJAEp)KaHWS MENKHX YacTHI[ B MEXaHHIECKOM
COCTaBe B3BEUICHHBIX HAHOCOB peK. J[aHHBIE, CHATHIC TIO ATHM KapTam i He-
W3YYCHHBIX TOPHBIX PEK pacCMaTPUBACMBIX pallOHOB, HEOOXOIMMO MOABEPIaTh
aHaJM3y 10 U3Y4YEeHHBIM peKaM-aHaIOTaM.

Co3znanrie BOAOXPaHUIIUII, KOTOPBIE PETYIUPYIOT PEYHON CTOK, CyIIle-
CTBEHHO HM3MEHSIOT THIPOJOTHYECKHE W APYTUE IMPHPOIHBIE MPOIECCHl, Kak
BBIIIIC, TaK M HHXXC IIJIOTHH. N3menenus IMPUPOJAHBIX HPOLUECCOB B BEPXHHUX
Obedax BONOXpaHUIUIN OOYCIOBIMBAIOTCS pa3MepaMH BOJOXPAHWIHILI, HX
KOH(UTypanueil B 1aHe, IPUPOIHBIMU YCIOBUSME pailOHA, COCTABOM ITOPOJ
Yalyd BOAOXPAHWINIIA, XapaKTepOM PETYIUPOBaHUS CTOKA M PEKHUMOM DKC-
IUTyaTaluyd BOAOXpaHWIniia. Vi3MeHeHus B HIbKHEM Obede TUIOTHHBI 3aBUCHT,
IpexkJie BCEro, OT XapakTepa U pa3MepoB MpeoOpa3oBaHMsi CTOKA B MHOTOJIET-
HEM, CE30HHOM M CyTOYHOM pa3pese, a Takke oT Apyrux ¢dakropos [2]. Boxo-
XPaHWIHINA MOTYT OKa3bIBaTh MPU 3TOM KaK MOJOKUTEIbHOE, TaK U OTpPHUIla-
TeJIbHOE BIIMSTHHE Ha OKPYXKalollylo cpeny. Hammume BomoxpaHwmuil u o3ep,
NPEXKJIE BCETO, BIMSET HA PEXKHUM TBEPIOTO CTOKA U MyTHOCTH BOJbI. O0mIens-
BECTHBIM SIBIISIETCS, HAIPUMep, (DaKT OCBETIICHHUS BOJIbI HIDKE BOJAOXPAHWIAI U
Pa3MBIBBI pyciia HEIOCPEJICTBEHHO HIDKE THIpOy3ioB. [losromy mpu oreHke
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BIIMSIHUSL O3€P M BOJIOXPAHUIIHUII HA PEKUM PEK U OKPYXKAIOIIYIO Cpey Heo0XO0-
JTUMBI CBEJICHUS O HAHOCAX.

B paGote mpou3sBeieHa KOJTUYSCTBEHHASI OIIEHKA BIUSHUS 03P U BOO-
XPaHWIHI Ha CTOK, TPAHYJIOMETPUYECKUI COCTaB HAHOCOB M MYTHOCTH BOJIBI.
Hwke mpHBOIUTCSI HECKOIBKO TPUMEPOB OIICHKU KOJIMYECTBEHHBIX U3MEHEHUI
CTOKa HAHOCOB M MYTHOCTH BOJIbI: NPHU CO3JaHUU bapToraiickoro BojoXpaHu-
numia Ha p. [unuk; npu nporekanuu p. YIbKeH AJMaThl uepe3 03epo YIIbKeH
AJMarThl; IpU pa3pylIeHHH EPEMBIYKH U NCUYe3HOBeHNH 03. Ecnk (Tab.).

Tabmuma
KosunuecTBeHHast OIICHKA BIUSHUS HEKOTOPBIX 03€P M BOAOXPAHHUIIHUIIL
Wneiickoro Anaray Ha CTOK BOJbI, HAHOCOB U MyTHOCTh BOJIbI PEK

3HaueHus B HOpMC

Ilepuon
HAGTOIeHHIL, TOIEI Pacxon Bogel | Pacxon HaHOCOB | MYTHOCTB BOJIBI
’ Q. mlc| Cvo |Rkrlc] Cvg | p,im | Cy,
p- umuk
1934...1982 32,0 0,12 23,6 0,58 7375 0,55
1983...1991 32,0 0,12 2,63 0,80 82,2 0,83

p. YibkeH AnMatbl
Bpriie o3epa

1957...1995 1.6 0,15 0,32 0,74 200 0,73
Huxe o3epa
1934...1942 1.9 0,13 0,04 0,97 21 0,88

p. Ecuk —r. Ecuk
Mo pa3pyiienus

IUIOTHHBI
1934...1949 5,97 0,20 0,11 0,95 18,4 0,93
ITocne pa3pyuienus

IUTOTHHBI

1964...1971 5,97 0,20 1,34 0,94 224 0,86

Baproraiickoe BOJOXPAHHIMIE C TPOSKTHOH eMKOCTBIO 359 MiH. M’
BBelleHO B jeiicTBue B 1983 r. /i NOBBINICHUS BOJIOOOCCIICUSHHOCTH CYIIle-
CTBYIOIIUX 3€MENbh W YBEIWYEHHs IUIOMIAJEH OpOMEHUS B MEXIypedbe
pp. lunwk — llamonran. [IpenHasHadeHo A CE30HHOTO KOMIIEHCHPYIOIIETO
perynupoanus croka. [logpoOHas ero xapakTeprctuka nana B [9].

O3epo YibkeH AMaThl PacloNIOKEHO B OacceliHe p. YibkeH AJMaThl Ha
BeicoTe 2500 M abc., 3aBabHO-TEKTOHHYECKOTO TporcxoxaeHus. 1o maHHeIM Ha
2006 ron, momaap 3epkana o3epa okono 0,50 KMZ, HanOobImas rryonaa 40 m,
ITUTACTCS TJIABHBIM 00Pa30M CTOKOM p. YJIbKeH AJIMAThl, @ TAKXKE B HE3HAUNTEIb-
HOW CTETNIEHN CTOKOM PY4YheB M poaHHUKOB. B deBpasre 1952 r. cTok u3 o3epa 3ape-
rynupoBaH. B nmaHHbI mepuoa 03. YibKeH AJIMAaThl MPEACTaBIsieT coO0W BOIO-
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XpaHWIWIIE C JOHHBIM BOJIOBBITYCKOM, KOTOPOE OCYIIECTBISIET PETYIMPOBAHUE
CTOKa p. YibkeH AnMaThl misa obecrieueHus padoTsl kackana [DC.

Osepo Ecuk — naxomunock B Oacceiine p. Ecuk Ha BeicoTe 1745 M abc.
7 utons 1963 roga okono 14 wacoB B 03epo Ecuk oOpymImiics MOUTHBIH Tpsi3e-
KAMEHHBIH MOTOK, 06BEM KOTOPOrO JOCTHIAl 5,8 MIH. M, TIPH Pa3pyLICHHH
3aBaJIbHOM TNIOTMHBI UMITYJILCHBIE PACXOJbl JTOCTUTAIH BEJIMYMHBI HE MEHEe
1000 M/, CKOpOCTh — 7,4 M/C, BBICOTa BOJIH — 5,5 M.

ComnocraBieHne TaHHBIX O CTOKE BOZBI M B3BEIICHHBIX HAHOCAX B TH/-
poMmeTpudeckoM ctBope p. Illnmuk — ¢. Manbibait 1o BBoga B neticteue bapto-
raiickoro Bogoxpanwmmma (1934...1982r1r.) m B mepuon ero padoOTHI
(1983...1996 rr.) moka3zaio, 4To, €M CPeJHEr0JOBOM pacxo ] BOABI MpaKTHYe-
CKH HE M3MEHWICS (10 MPOBEIEHHOW OIICHKE PsJ CPEOHETOIOBBIX PACXOJ0B
BOJIBI 32 BeCh NEpPHOJl HAOMIOJEHHA OJHOPOIEH), TO CPEIHETOJOBON pacxonl
HAaHOCOB ¥ MYTHOCTH BOJBI B 3TOM T'HAPOCTBOPE YMEHBUIMINCE B 9 pa3.

Pacxonpl Boabl p. YibkeH AnMaTsl IO THAPONOCTAM BBIIE U HUXKE
o3epa YIbkeH AnMaThl OTJIIMYAIOTCS B CpEJHEM MHOIOJETHEM pa3pe3e Ha
0,3 M’/c, pacXo/ibl B3BELICHHBIX HAHOCOB HIDKE 03ePa YMEHBIIAKOTCA B 8 pas, a
MYTHOCTb BOABI — B 9,5 pas.

Hopwma ronmoBsix pacxooB Bojsl p. Ecuk mpu Hamu4uy u nocie mucues-
HOBEHMS O3epa OJIMHAKOBAa, HOPMBI CPETHETOJOBBIX PACXOJOB B3BEILIECHHBIX
HAaHOCOB ¥ MYTHOCTH BOJBI YBeTHUWIHCH B 12 pa3 (cM. Tabim.). Takum o6pazom,
JUTSL Pa3IMYHBIX OIICHOK BIMSIHUS BOJOXPAHIUIUII W 03P Ha OKPYKAIOIILYIO
Cpelly U THApPOJIOTUYECKUM pekUM peK JaHHBIE O CTOKE HaHOCOB U MYTHOCTH
BOJIbI UMEIOT MCKIIIOUUTENBFHO BaXKHOE 3HAUEHHE, TaK KaK 3TH XapaKTepPUCTUKU
WU3MEHSIOTCS B TIEPBYIO OUEpe]Ib.

DpO3HOHHBIE TPOIECCH — OJIMH M3 OCHOBHBIX MCTOYHHKOB 3arps3HEHUS
TOPHBIX peK TBEPIBIMU YaCTHIAMH W TOKCHYHBIMH XUMHYECKHMH BEIIECTBAMH.
MHTEHCUBHOCTD 3pO3MHK B 3HAYMTEIHLHOW CTENEHH XapaKTEPU3YET SKOJIOTHYECKOE
coctosiHue Tepputopuid. 110 MHEHHIO MHOTUX y4eHbIX [3, 8], METoA OLEHKHU HH-
TEHCUBHOCTH 3PO3UH B PEUHBIX OacceiHax 10 BEJIMYMHAM TBEPIOTO CTOKA PEK SB-
nsieTcst Hanbosee OOBEKTUBHBIM M TOYHBIM B CPABHEHHH C APYTMMH METOJIAMH,
HECMOTpS Ha TO, YTO 32 X MpEIENbl BEHIHOCATCS HE BCe MPOAYKTHI spo3uu. [1oaTo-
MY XapaKTEPUCTHUKHU TBEPIOTO CTOKA PEK MOTYT OBITh MPUMEHEHBI JUIsi CPAaBHEHUS
TIPOLIECCOB 3PO3UM M MEXaHUYECKOU JIeHyalliy B pa3HbIX OacceitHax [3]. MHTeH-
CHBHOCTB 3PO3HH 3a CUET DHEPrUH TEKy4YHX BOJI OmpejesieHa B paboTe ¢ y4eToM
CBEJICHMI O CTOKE B3BEILIEHHBIX, BIEKOMBIX HAaHOCOB M CTOKE PAacCTBOPEHHBIX Be-

mICCTB. HOJ’Iy‘IeHHBIe JAHHBIC CBUACTCILCTBYIOT O TOM, YTO HauOOJBIINNA 00bEM
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TBEpHOro croka xapakrtepeH ais pek ik, Kokcy, Kaparan, Jlencu, Tanrap, a
HanOoNbIMK cioil cMmbiBa B Mnelickom Amatay HaOmopaetcs B OacceifHax
pek Kum Anmarsl, Tanrap u Ecuk, a B JKetbicyckom Anatay — B 6acceifHax pek
Kapoit u Kapatan [4]. AHamm3 WHTEHCHBHOCTH 3PO3HOHHBIX TIPOIECCOB TOPHBIX
pex Kazaxcrana nokasai, 4To cpenHsisi CKOpOCTh CyMMapHOW 3po3uu B Mneiickom
Amnaray cocrasnset 0,17 MM B rof, a B XKetsicyckom Anatay — 0,08 MM B rof, T.€.
B 2 pa3a MEHbIIIE, YTO OOBSICHSIETCS MEHBLIMMH YKJIOHAMH U OONBILEH YCTOHYHBO-
ctbio Tiopon B JKetpicyckom Anaray. CpemHsia CKOPOCTs CyMMapHoi 3posun B Ka-
3axcranckoM Adnrae coctariseT 0,093 mm/rox [5]. CTOK BIEKOMBIX HAHOCOB B pe-
3yJIbTaTe aHAIN3a UCCIIEN0BaHuM [2, 3, 9] 1 uMeroMXxcs JaHHBIX OTHOBPEMEHHBIX
M3MEpPEHNI CTOKa B3BEIIEHHBIX M BJIEKOMBIX HAHOCOB MPHHAT 1O p. Tanrap pas-
HeM 60 %, a T OCTANBHBIX pek 45 % oT cToka B3BemeHHBIX HaHOCOB. CorocTaB-
JIEHWE TIOTyYeHHBIX BEJTMYMH MHTEHCHUBHOCTH 3PO3HUH, C MPHUBEIEHHBIMA B paboTe
[3], cBUAETENBECTBYIOT O TOM, UTO JUIsl OacceiHOB ropHBIX pek Kazaxcrana xapak-
TEpHBI CPETHUE YCIOBHS 3PO3UH TOPHBIX paifoHOB 3eMIIH.

[lomy4yeHHbIE pe3ynbTaTBHI MOXKHO HCIIONB30BATH JJISI OOOCHOBAHHUS BO-
JIOOXPaHHBIX MEPOIPHATHN W OIEHKH KOJOTHYECKOTO COCTOSHHS TOPHBIX PEK
HCCIIETyeMOT0 PErHOHa, a TAaKXKe MPU aHAIOTUYHBIX MCCIIEIOBAHUAX JUIS APYTHX

TOpPHBIX PallOHOB.
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KATTbI AFbIHAbI MOJIIMETTEPIHIH HET'I3IHJIE
KA3AKCTAHHBIH TAYJIbl ©3EHIEPIHIH 3KOJIOI'AAIbIK
KAFJAUBIH BAFAJIAY

Kammuor  aseinovinap  Hezizinoeei  KaszaxcmanOaset  may
63€HOEPIHIH IKOJIOSUSNILIK HCALOAUbIH Oa2anay.

Pecnybruxanviy penpuzenmmammuix may aymaxmapuinviy — Lie,
HKemicy Anamay ocane Tay Anmaiioviy KazakcmauowlK 6oniminoei yul
Jlcacayubl — ONUeH2eH, 63¢eH MYOiHOe2i JicaHe epin KemKeH a8blH
Hezizinoepinde  Kasaxcmanuvly  mayivl  03eHOEPIHIY — IKOIOSUSLTLIK
Jicagoaiibina 6asanay scypeizindi. Kammol agblHObLIap ManimMemmepin
KOJLOGQHY MYPaibl SKOA02UANBIK ACNeKminepi Kapacmoipbliobl.
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