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KA3AXCTAHA HA OCHOBE JAHHBIX O TBEPJIOM CTOKE

B3BEIIIEHHHIE HAHOCHI, __BJTEKOMbIE HAHOCHI, JIOHHBIE
HAHOCBI, CTOK PACTBOPEHHBIX BEIECTB, MYTHOCTh BO-
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3PO§HH, KAYECTBO BO/bI, CAMOOYUIIIEHUE, IIOBEPXHOCT-
HBIH CMbIB

Oyeneno skonoeuueckoe cocmositue 20puvix pex Kazaxcmana ¢
UCNONIb306AHUEM OAHHBIX O MEEPOOM CMOKe HA NpuMepe penpeseHmd-
MUBHLIX 20pHbIX pationos Pecnybnuku — Hueiickoco, Kemvicyckoeo
Anamay u kazaxcmawnckoi yacmu I'opnoco Anmas na ocnoée mpéx e2o
COCMABNAIOWUX — CIMOKA 836CULCHHBLX, BIEKOMbIX HAHOCO8 U CMOKA PAC-
meopénnvix eeujecms. Paccmompenvl sxonocuveckue acnekmol npume-
HEeHUsT OQHHLIX O MBEPOOM CHOKE.

B Hacrosimee BpeMs ropHble peku Kaszaxcrana moJBepraroTcsl 3HAUYH-
TETPHOMY aHTPOTIOTEHHOMY BO3JICUCTBUIO, 3arPs3HSAIOTCS OBITOBEIMH OTXOHa-
MU, TPOMBINIICHHBIMH W TaJbIMU CTOKaMH, COJAEPXKAIIUMHU OOJBIIOE KOJIHYIe-
CTBO HAHOCOB M 3arps3HSIONIMX BEIIECTB. B CBA3M C pe3KUM BO3pacTaHUEM
MacIITa0OB XO3SHUCTBCHHON JAEATEIBHOCTH B TOCJICIHUE TOABI 00OCTPHIACH
mpo0JieMa parMoHAIBHOTO W KOMIUIEKCHOTO MCIIOJIh30BaHHUSA BOJIHBIX PECYpPCOB
PEK B IPEATOPHBIX U TOPHBIX paiioHax PecrryOmuku.

OnuH U3 METOOB OLIEHKH DKOJIOTMYECKOI0 COCTOSIHHS BOIHBIX O0OBEK-
TOB — aHaJIU3 CBEJIEHUN O TBEPJOM CTOKE, KOTOPBIM, KAK MHTErpAJIbHBIA MOKa-
3aTeb CKIIOHOBOHM W PYCJIOBOM 3pO3MH Ha BOJOCOOpE, SBISIETCS WHAMKATOPOM
JKOJIOTMYECKOT0 COCTOSHUS BOAHBIX O0BEKTOB U UX 0aCCEMHOB.

CBeJlleHUs] O TBEPAOM CTOKE M €ro JIMHAMHUKE MOTYT OBITh HCIIOJIb30Ba-
HBI IS OOBEKTHBHOM OIIEHKH DKOJIOTHYECKOrO0 COCTOSIHHS BOJHEBIX OOBEKTOB,
MPOTHO3MPOBAHUS KayecTBa BOBI, JUIS PEIICHUs NPOOJeM PalMOHAIBHOTO U
KOMILIEKCHOT'O MCIIOJIb30BAHUSI BOJHBIX PECYPCOB, IUIA 3aILUTHI U OXpaHbl PEK,
O0COOCHHO MAaJIbIX TOPHBIX pEeK, OT HCTOIIEHWUs, 3arpsA3HEHUs, 3aMyCOPHBAHHMS,

* KasHY um. ans-®apabu, r. AnMarsl
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paspylueHuss OeperoB M APYI'MX aHTPOIOIEHHBIX BO3JACHCTBUIL, a Takxke UL
OLIEHKH 3KOJIOTUYECKOTO PUCKA P UCTIONBb30BaHUN TOPHBIX TEPPUTOPHIA.

OnHako, HECMOTpsl Ha OOJBIIYIO 3HAYUMOCTbD, TBEPIBIN CTOK BCE eIle
ocraércs OOHON M3 c1abo M3YyYeHHBIX TMAPOJIOTHYECKUX XapaKTEPHUCTHK, OCO-
OCHHO IS TOPHBIX pPeK.

B pabote oLieHEeHO 3KOJIOTHYECKOe COCTOSIHUE TOpHBIX pek Kazaxcrana
C HUCTIOJIb30BAHUEM JIaHHBIX O TBEPJAOM CTOKE Ha MPHMEPE Perpe3eHTaTUBHBIX
ropHBIX paitoHoB Pecnybommku — Wneiickoro Amaray, XKetsicyckoro AnaTtay u
Ka3axCcTaHCKON yacTu ['opHOro Astasi Ha OCHOBE TPEX €ro COCTAaBIISIOLIMX —
CTOKa B3BEILECHHBIX, BICKOMBIX HAHOCOB M CTOKa PacTBOPEHHBIX BeecTB. Pac-
CMOTPEHBI SKOJIOTUYECKUE aCIIEKTHI IPUMEHEHHUS TaHHBIX O TBEPAOM CTOKE.

BruiBrens! 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 CBEJICHHSI O MyTHOCTH BOJBI, MUHEPAIN3aI[MH BOJbI, CTOKE U TPaHyJIo-
METPHUYECKOM COCTaBE HAHOCOB 33 BECh MMEIOLIMICS MepHoA HaOIIOAEHUH MO
69 ruzponocTaM Ha peKax paccMaTpUBaeMbIX TOpHBIX paiioHOB KaszaxcraHa, u3
Hux 25 nyHKTOB OTHOCATCS K Mnelickomy Anaray, 27 — k XKerbicyckomy Aua-
tay, 17 — x Kazaxcranckomy Antaro. [IpogomkuTensHOCTh TIEPHOAI0B HAOIIO-
JEHHH 32 CTOKOM B3BELICHHBIX HAHOCOB Koiebiercs ot 2 net 1o 61 roga. Cersb
HaOJII0IEHHUH 32 TBEPABIM CTOKOM B ITOCJICAHUE TOJIbI IOCTOSHHO COKPAINANach.
B 1996 r. B Uneiickom Anatay AeiicTBOBaio 4 MyHKTa HaONIOJCHUH 32 CTOKOM
HaHocoB, B JKersicyckom Aumaray — 2, a B ['opuom Anrtae — Bcero 1, k
2000 romy Ha yka3aHHBIX TOCTaX HaOMIOACHUS 32 TBEPABIM CTOKOM OBLIH Ipe-
KpaleHbl. B 3THX yclnoBUsIX BO3HMKAET HEOOXOAMMOCTh B COBEPILICHCTBOBAHUH
CYIIECTBYIOLINX U pa3padOTKe HOBBIX PACUETHBIX METOJIOB OMpPEIEICHUS TBEp-
JIOTO CTOKa TPU OTCYTCTBHU M HEJIOCTaTOYHOCTU JAaHHBIX HAOJIOJCHUWH, Mpu
3TOM 0c00YI0 IIEHHOCTh MPUOOPETAIOT BBISIBICHHBIC 3aKOHOMEPHOCTH Ha OCHO-
BE€ UMEIOIINXCS (PaKTHUECKUX TaHHBIX.

Bonboe BHUMaHue B paboTe yaeneHO pacyéTy M aHaiu3y MYTHOCTH
BOJIbI PEK KaK OJTHOM M3 XapaKTEPHCTUK KauecTBa BoJbl. COTrJIacCHO HOpMATHB-
HBIM TPeOOBaHHUSM, MYTHOCTb BOJbI, UCIIOJIB3YEMOM Ul NMUTHEBBIX LIENEH, He
no/KHA npeBbimath 1,5 Mr/am® (mr/m, r/m°). 1 paccMaTpHBaeMOro pernoHa
MOJY4YEHO, YTO CpPEJHSS MHOTOJIETHSS MYTHOCTH BOJIBI PEK H3MEHSIETCS B
Uneiickom Anatay ot 21 t/m° 1o 830 r/m®, B JKetricyckom Anaray — ot 19 r/m’®
1o 550 F/Ms, a B Kazaxcranckom Anrae — ot 19,1 /a0 203 t/m° [10]. Takum
00pa3oM, CpeIHEMHOTOJICTHAS BEIMYMHA MYTHOCTH BOJBI PAacCMaTpHBAEMBIX
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PEeK IOCTaTOYHO BEJIMKA B CPABHCHHH C TPEOYEMBIMH HOpMaTHBaMHU. JTO 00y-
CJIOBJICHO OOJIBIIMMU BHYTPUTOJIOBBIMH U BHYTPUCYTOYHBIME €€ KOJIeOaHUSIMHU,
CBSI3aHHBIMH C BBINIAJCHUEM JMBHEBBIX OCAJKOB, HAJTMYUEM CHETOBOTO W JIEH-
HUKOBOTO TUTAaHHA, YTO HEOOXOMUMO YUHTHIBATh HPU HCIIOIB30BAHUHU BOJBI
JUISL pa3IMYHbIX IIeJIeH.

[lonmy4eH psia 3aBHCUMOCTEH CTOKa B3BEHICHHBIX HAHOCOB M MYTHOCTH
BOJBI PEK HCCIIEAYEMOH TEPPUTOPHH OT OIMpPEACSIomuX (HaKTOPOB, KOTOPHIE
ANMpPOKCUMHUPOBAHBI COOTBETCTBYIOMIMMH (DOPMYyJIaMid M MOTYT OBITH IpUMe-
HEHBI 7S OIICHKH XapaKTEPHUCTHK CTOKAa B3BEIIEHHBIX HAHOCOB HEW3YyUEHHBIX
pek. K uncny Takux 3aBUCUMOCTEH, HapuMep, CIeAyeT OTHECTH 3aBUCHUMOCTh
HOPMBI TOAOBBIX Pacxo/l0B HAHOCOB OT HOPMBI TOJIOBBIX PACXOJ0B BOJIbI, 3aBU-
CHUMOCTH CPETHET00BOW MYTHOCTH BOJBI W MOMYJA TBEPAOTO CTOKA OT Cpel-
HEB3BEIIEHHOW BBICOTHI BOAOCOOpa W np. BBIABIEHO yMEHBIIEHHE MYTHOCTH
BO/JIBI C YBEJIMYCHUEM CPEHEB3BEIICHHOW BBICOTHI BogocOopa. C mpuMeHeHneM
I'C-TexHonornii co3aHbl KAPThl MyTHOCTH BOJIBI JUTsl TeppuTopuit Uneiickoro
u XKetbicyckoro Anaray, KOTOPBIE MOTYT CITY>KHTh JIUIIb JJIS TIOJY9IEeHUS TIPH-
OJIMKEHHBIX BEJIMYNH MyTHOCTH BOJBI PEK.

Jl71s1 OLleHKHU BEIMYHMHBI XUMMHUYECKON 3PO3UH, XapAKTEPU3YEMOM CTOKOM
PacTBOPEHHBIX BEIIECTB, COOpaHBI CBEJCHUS O COACPIKAHNH TJIABHBIX MOHOB M
o011eit MUHEepaIu3alii BOJBI 32 BECh MEPHO HAOMIOACHHUN IO BCEM paccMart-
pUBaeMBIM THIPOIIOCTaM. BenwmumHa CpemHeroJoBON MHHEpaIM3allud PEeK B
UneiickoM Anatay Mensiercst oT 89 10 205 mr/mm®, B JKeTbicyckom Anatay — OT
95 10 456 Mr/aM>, a B pekax KazaxcTaHCKoi uactu oproro Antas — ot 94,1 j10
461,7 Mr/mM°. B pesynbTaTe aHaTM3a HOHHOTO CTOKA BBISBICHEI JOCTATOYHO
YeTKHE 3aBUCHMOCTH Pacxo/ia PaCTBOPEHHBIX BEIECTB OT pacxoia BOIbI, pac-
X0Jla paCTBOPEHHBIX BEIIECTB OT pacxoja B3BEIIEHHBIX HAHOCOB, MUHEpAIN3a-
UM BOJBI OT BBICOTHI MECTHOCTH. B 11e70M HabiromaeTcs 3aKOHOMEPHOCTh —
YMEHBIIIEHUE MIUHEPAITN3AIlUH C YBEIIMUEHUEM BBICOTHI MECTHOCTH, YBEIIHMUEHHE
MUHEPATU3aI[ii OT CKIIOHOB CEBEPHON 3KCIIO3HIINU K I0KHOH, a TaKKe yBEIH-
YeHHE MOHHOTO CTOKa C YBEIMYEHHEM Pacxo/ia BOJIBI.

IIpousBeneHa oreHka KayecTBa BOJABI M0 BETMUYMHE MUHEpPAIM3AIMA U
COJIep KaHUIO TIIABHBIX MOHOB ISl IUTHEBBIX LIEJIeH U I opoleHus. Boxa pek B
paccMaTpuBaeMbIX CTBOpaX MaJOMHHEPAJIM30BaHA W B TEUSHHE BCET0 Toja
THPOKapOOHATHO-KAIBIUEBOT0 XapakTepa. CorinacHo HOpMAaTHBHBIM TpeOoBa-
HUSIM, BEPXHHUE MPEJIEIIbl JOMYCTUMON MUHEPATU3alUY IUTHEBON BOJBI OrPaHU-
YMBAIOTCS BenndnHamu mopsaka 1,0...1,5 r/me. B cilydae KpaiiHel HeoOXOonu-
MOCTH ISl TIAThS MOXKHO FKCIIONB30BaTh BOJYy C MHUHEpalu3amued o
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3,0...4,0 I‘/,IIM3, HO JJIs IIOCTOSIHHOI'O KCIIOJB30BaHUs TaKas BOJa HE MOMKET CUH-
TaTbCsA yAOBIETBOPUTENBHOM. [N 1ieneil opoleHHs MHUHEpaau3anys BOJBI HE
nomkHa npesbiath 1000 Mr/av°. BISBIEHO, UTO [T BCEX PEK B PAaCCMATPHBA-
€MBIX CTBOpax IO BEITMYMHE MUHEPAIN3AIlNH BOAA MPUTOHA KaK JJIS TIUTHS, TaK
W JJIs1 OPOIIEHUS B TEUEHHWE BCETO rojia. B meprop momoBoabs MUHEpaTH3aIlwst
BOJIbI HanOoJIee HU3Kasl, B MEXKEHb e€ 3HaUCHHE YBEITMYMBACTCS.

JlaHHBIE O TBEPAOM CTOKE HMCIOJIb3YIOTCS MPU pacdyeTe CaMOOYHUIIEHUS
BOJHOW cpelpl OT 3arps3HeHus. B paborax A.B. Kapaymesa [6, 7] u
A5l IlIBapumana [11] mpruBenena MeToaMKa pacdéra OCaKIEHNS HAHOCOB U MX
BTOPUYHOT'O B3MYUHBaHUS.

W.B. Boromo6oBo#i [1] BHECeHBI U3MEHEHHSI U YTOYHEHHUSI B 3Ty METO-
UKy JI71s1 IPUMEHEHMsI ee Ha TOPHBIX pekax. [lo e€ MHeHHI0, B TOPHBIX YCIOBH-
X HEOOXOIWMO YYHUTHIBATH OOJBIIYI0 HEOJHOPOTHOCTH B3BEHICHHBIX HAHOCOB
U JIOHHBIX OTJIOKEHHH, a Tarke 3(pdekT skpaHUpOBaHHS MENKHUX (Qpaxiuii
KPYNHBIMH B JIOHHBIX OTJIOKEHUSX, COIJIACHO KOTOPOMY OTpPBHIB OT JIHA U B3Be-
[IMBaHUE MENKUX (PAKIMA MPOUCXOTUT HE MO BCEW MOBEPXHOCTH pycia, a
TOIIBKO 4Yepe3 «OKHa» — MPOMEXYTKH MEXIy KPYIHBIMH HEB3BEUIICHHBIMHU
(dpaxusamu. [To meronuke A.B. Kapaymera u A.Sl. [lIBapumMana, ¢ yueToM €ro
KOPPEKTHPOBKU JUIS TOPHBIX pek, npemiokernoit M.B. boromobosoii [1], B
paboTe pOu3BENEH PSI PACUETOB OCAKIACHHUS HAHOCOB M BTOPUYHOTO B3MYYH-
BaHUS, a TAK)Ke W3MEHEHNE MYTHOCTH BOJIBI TI0 JUIWHE TTOTOKA MPH PA3IAIHBIX
HaYaJbHBIX YCJIOBUAX ISl YYACTKOB HEKOTOPBIX TOpHBIX pek Minelickoro Ana-
Tay. PacdyeTsl Mo Kaxaoi peke MpOBOAWINCH B HECKOJBKHX BapHaHTaX: MpH
Pa3IMYHBIX PAacX0JaxX B3BEIICHHBIX HAHOCOB M MYTHOCTH BOJBI B Hayalle pac-
YETHBIX YYaCTKOB, TMPH PA3IUYHBIX MOPPOMETPHUECKUX XapaKTEPHUCTUKAX
YYacCTKOB, IIPU Pa3IMYHOM KPYIMHOCTH JOHHBIX OTIOKEHUH. MICXOOHBIMU NaH-
HBIMHU JUISI PACYETOB SBIISIOTCS: TPAHYJIOMETPUUECKUNA COCTAaB TOHHBIX OTJIOXKe-
HUH, I3MEPEHHBIE PACXO/IbI BOJIBI M B3BEIIEHHBIX HAHOCOB HA PACUETHYIO JaTy,
CpeIHsIsl CKOPOCTh MOTOKA, MOP(OMETPUISCKHE XaPAKTEPUCTHKU pycClia, Cpel-
HsISl MyTHOCTh BOJIbI. Bee mepeunciieHHbie TaHHbIe OepyTcs Ha Ha4yalo pacyert-
HOTro y4acTka. Pacuer Benercst mo yqactkam jymHoi ot 100 mo 400 M. 3a Haua-
JIO TIEPBOTO PACUETHOTO y4YacTKa Ha KaKIOW peKe OOBIYHO MPUHUMAIICS CTBOP
OJTHOTO W3 TUJPOJIOTHYECKHX TOCTOB. PacueTsl MoKkas3aiu, 9YTo Ha KaXKII0W peKe
MUMEIOTCSl YYaCTKM OTJIOKEHHH HAaHOCOB, pa3MbIBa (B3MYUYMBAHH) U TPAH3UT-
Hble y4acTKH. [Ipu o MHaKOBOH MYTHOCTH BOJBI B Hayajle pPACUETHHIX y4acT-
KOB OC&XJICHHE HAHOCOB Ha Pa3HBIX PeKaxX W Ha Pa3HBIX yYaCTKaX OAHON W TOH
K€ PEKH MPOUCXOJUT Ha Pa3JIMUHBIX PACCTOSIHUAX, YTO OOYCIOBIECHO, PEXIE
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BCEI'0, Pa3IMYHON KPYIHOCTBIO B3BEIIEHHBIX M JOHHBIX HAHOCOB U Pa3IMYHbI-
MH CKOPOCTSIMH TOTOKa. Tak, BCIEACTBHE OONbLICH KPYMHOCTH HAHOCOB H
MEHBIIUX CKOPOCTEH TeUeHHs, XapaKTepHBIX AN THapornocTta p. TypreH —
c. Tayrypren B cpaBHeHuu c ruapornoctoM p. Kumm Anmatsl — r. AnMatsl,
JUIMHA y4acTKa C OCaKAE€HHEM HaHOCcOB Ha p. Typrex mensiie, yeM Ha p. Kumu
Anmatsl. lllupuHa pekn cymecTBEHHO BIUSET Ha OCaKACHUE HAHOCOB M B3MY-
yuBaHue. Tak, ecny Npu ¢paxTHyeckod mupuHe p. Kumm Anmartel Ha pacyet-
HOM yYacTKe, Y4acTOK C OCaKICHHEM HaHOCOB MMeEET UIMHY 26 KM, TO Ipu
YBEIMUYEHUH ITUPUHBI PEKU B 2 pa3a, 3TO pacCTOSHUE YMEHbImaeTcs A0 15,2 km,
a MpH yBEIMUYEHUH MHPHUHBI B 4 pa3a — 1o 11,6 kM. B pesynbraTe ananmsa pac-
4eTOB c(hOpMYJIMPOBaH BBHIBOJ O TOM, YTO MPH 3arpsSA3HEHUH TOPHBIX PEK Mell-
KMMH TBEPIBbIMHU YaCTHULIAMH U BEIIECTBAMH, KOTOPBIE MOT'YT OBITH aacOpOUpO-
BaHbl B3BEIIEHHBIMH HAaHOCAMH, 3TO 3arps3HEHUE MOXKET YCTOWYMBO pacIpo-
CTpaHsIThCS Ha OoJblIKMe paccTostHus. [109TOMY TS 3alIUTHI TOPHBIX PEK, OCO-
OCHHO MaJIbIX, HEOOXOAMM 3aMpPET COPOCOB B HUX KAaKOTr0-JINOO TBEPAOTrO MaTe-
puana, 0coOEHHO MENKHX YacTHUI] (OCTaTKOB CTPOHTEIHHOTO Mycopa, JOObId-
HBIX MaTepHaJIOB, OBITOBBIX OTXOMOB W T.II.). BereacrTeue 6ompiioil TpaHCHop-
TUPYIOIIEH CIIOCOOHOCTU TH MaTepranbl B OOJBIIOM KOJIMYECTBE MOTYT Iepe-
HOCUTBCSI M 3aCOPATH, 3aWJIMBaTh PEKM B HU3KOTOPHOW YacTH U B MPEIAropke,
YTO MPU NPOXOXKICHUN KPYIHBIX TaBOJAKOB MOXKET MPUBECTU K KaTacTpoduye-
CKHUM I10CJICICTBHSM.

3ayacTyro MpH OLEHKE KauecTBa BOJABI JUIS Pa3IMYHBIX leneil (MuThe-
BO€ BOJIOCHAO)KeHHE, pblOopa3BelieHHEe M T.II.) HEOOXOAMMBI CBEJCHHUS O CO-
JiepKaHUH B COCTaBE B3BEILECHHBIX HAHOCOB BECbMA MEJIKUX MIIMCTO-TIIMHUCTHIX
gactul, aumamerpom MeHee 0,01 MM, KOTOpble MOTYT OBITh TEpEHECEHBI Ha
OoNbIIME PACCTOSTHUSI BCJIEACTBUE HEOOJNBIION THAPABINYECKON KPYHMHOCTH H
00JIaJ]at0T BBICOKOW CIIOCOOHOCTBIO K COPOIMM OPraHWUYECKUX 4acTull. Takxke
HeO0OXOUMBI CBEICHUS O colepkaHuu (paknuii auamerpom mernee 0,05 mm,
KOTOpbIE PUHUMAETCA OOBIYHO B KAauyeCTBE IOKa3aTessi KPYIMHOCTH B3BEIICH-
HBIX HaHOCOB, KaK 3T0 Obuto mpemioxkeHo ['.U. [llamMoBbIM 1 TIOJIepKaHO psi-
JIOM JpyTuX yueHbIX. [Ipon3Beni€éH aHammu3 coiep>KaHus B COCTaBE B3BEILICHHBIX
HAaHOCOB PAacCMaTPHUBAEMbIX PEK MEJIKUX WIMCTO-TIIMHUCTBIX YacTHI[ JUaMET-
pom menee 0,05 MM, KOTOpBIE 007a/1al0T BBICOKOW CIIOCOOHOCTHIO K COPOITUHU
OpPTaHUYECKUX YAaCTHIl M 3arpsS3HSAIONINX BEIIECTB. AHAIN3 JAaHHBIX O CO/IepKa-
Hun dvacturl MeHee 0,05 MM B cocTaBe B3BEIICHHBIX HAHOCOB B
12 rugpomeTpruecKkux cTBOpax Ha pekax Mmelickoro Anatay u B 14 — Ha pekax
XKetpicyckoro Anaray B cpemHeM 3a MHorojeTHuid mepuon (1934...1996 rr.)
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MoKasall, 9To OOJIBIMMHCTBO TOPHBIX pek, Kak Mietickoro, Tak 1 JKeTBICyCKOTO
Arnatay, MOKHO OTHECTH K pEKaM, B COCTaBE B3BEIIEHHBIX HAHOCOB KOTOPBIX
9THX YacTHll conepxurcs mMenee 50 %. Takum oOpa3zom, mogaBisitoniee OOIb-
IIMHCTBO PEK MCCIIEIYyEeMOr0 PErMOHa MMEET KPYIHbIC B3BELICHHBIE HAHOCHI U
OTHOCHUTCS K 4eTBepTOoi Kareropmm mo kimaccupukaruu [.M. [llamoa mmm k
TpeTseil kaTeropuu no knaccupukanuu K.H. Jlucuupnoit, I'.A. IleryxoBoit u
ap. [8]. Heo6xoaumMo 0TMETHUTH, YTO OJIHA M Ta K€ PeKa B Pa3HBIX THIPOMETPH-
YECKHX CTBOPAaX MOXET OBITh OTHECEHA K Pa3HbIM KaTErOpPHsIM, UYTO 3aBHCUT OT
psina $akTOpOB, HANIPUMEP, OT CPEAHEN BBICOTHI, IUIOMAAN BOXOCOOPA, 3aMbl-
KaeMoll JJaHHBIM THIPOTIOCTOM, KOTOpPBIE KOCBEHHO XapaKTEepHU3YyIOT MUTAHUE U
PeXHUM TOPHBIX peK, OT MeCTa BIaJACHUS MPUTOKOB OTHOCUTENBHO THIPOIIOCTA,
a TaKkKe OT pAAa APYIHMX XapaKTEPUCTHK Y4acTKa PacIOOKEHUS T'MAPOIIOCTa,
HalpuMep, OT YKJIOHA MECTHOCTH U IIP.

AHanu3 JaHHBIX TOKa3all, YTO B MEPHUOJ MOIbEMa TOJIOBOAbS U MaBO-
KoB B Wielickom Anatay TOJNBKO B OAHOM rujapocTBope (p. Kumm Anmatsr —
HIKe ycThs p. Capeicaif) conmepkanue gactul] < 0,05 MM 3HaUnTENNEHO TIPEBOC-
xomut 50 % (cocraBmser 92,1 %) m B aByx ruzapoctBopax (p. lHummk —
c. ManeiGaii 1 p. YibkeH AnMaThl — JiBa KM BhIIIE 03epa YJIbKeH AJIMAThl) He-
3HauuTeNpHO TpeBbimacT 50 %. Ha cmage moioBoabs TakKe B TPeX THIAPO-
ctBopax (p. Kumm Anmarter — r. Anmatsl, p. Kumm AnMaTtel — HUXKE YCThS
p. Capeicaii u p. YapkeH AJMaThl — JIBa KM BBIIIE 03epa YIbKeH AJIMAaThI) CO-
nepkanue yactunl < 0,05 mm mpeswimaer 50 %, cocraBisas 66,3 %, 92,6 % u
71,7 % cooTBeTcTBEeHHO. BhICOKOE COCpKaHME MEJIKHUX 4YacTHUI[ B COCTaBe
B3BELICHHBIX HAHOCOB I10 AaHHBIM T'MIPONOCTa p. YIbKEH AJIMaThl — ABa KM
BBIIIIE 03epa YIIbKeH AJIMATHI, TO-BUAMMOMY, CBS3aHO C OOJNBINON HONeH Jien-
HUKOBOTO MUTAHUA U NIEPEHOCOM B 3TOM CTBOPE MEJKHX YaCTHII, BEIMBITBHIX U3
MOPEHHBIX OTJIOKEHHUI, a Tak)Ke MOHIKEHHBIMU YKJIOHAaM{ B pailoHe 3TOro
THIIPOTIOCTA.

B XKetpicyckoM Anatay u3 14 MMEIOIIUXCS TUAPONOCTOB HU B OJHOM
u3 HUX cojepxkanue yactuil < 0,05 MM BO B3BEIICHHBIX HAHOCAX HE TMPEBBIIIACT
75%. B tpex rtmmpoctBopax — (p.Capkxamg — r. Capkanm, p.backan —
c. HoBonokpoBka, p. Tenrek — c. I'epacumoBKa) copepkaHHe MEJIKHX YacTHI]
cymectBeHHO Oosbiie 50 %, a mo aBym ctBopam (p. Kokcy — ymi. Kyk-Kpey u
p. bapakoxup — c. Kuittua) ono He3HaumrensHo Oombine 50 %. Bo Bpems
MoIbeMa T0JIOBOIbS U MaBOAKOB cojiepxanue yactuil < 0,05 MM He3HauuTEb-
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'epacumonka (73,6 %). Ha cmage mosioBoabst M MaBOJKOB TOIBKO B JIBYX
ruzpocTBopax coxaepxkanue yactun < 0,05 Mm 3HaunTensHO mpeBbimaet 50 %
(p. Capkann —r. Capkang — 73,6 %; p. backan — c. HoBonokposka — 73,4 %). B
TpPeX THUAPOCTBOpAaX COMCPKAHUE MEJKHX YacTHULl HECKoibko Bbime 50 %
(p. Tentek — c. 'epacumoBka — 55,5 %; p. Kokcy — ymi. Kyk-Kpey — 54,6 %);
p. Kokcy — cBx. Kokcy — 50,6 %). B ocTampHBIX THIPOCTBOpax COJAEpKaHUC
MEJIKHX 4acTull B 3Ty a3y BogHoro pexxuma menee 50 %.

ABTOpaMH COCTaBJICHBl CXEMaTHYECKHE KapTbl COAEPKAHUS MEJKHX
yactun (mpoueHt ¢pakuuii < 0,05 MM) B cocTaBe B3BEIICHHBIX HAHOCOB IOp-
HBIX pek Wnelickoro u XKetpicyckoro Anaray Ha moabeMme MoJoBoIbs. KapTe
coctasinieHbl ¢ npuMeHenueMm ['MIC-texHomoruil miomamHsiM cocoOoM ¢ BbI-
JEJICHUEM 30H, COOTBETCTBYIOIIUX Pa3IMYHOMY IPOLIEHTHOMY COAEP)KaHHUIO
MesKuX yactul. Ha xaprax BbIIENCHO TPHU 30HBI IO COAEPIKAHUIO MEJIKHX Ya-
CTHI] B COCTaBE B3BEIICHHBIX HAHOCOB pek: MeHee 30 %; ot 30 mo 50 %; Goiee
50 %. Jlns BbIIEICHUS OOJIBIIIETO KOJUYECTBA 30H JaHHBIX He XBaraeT. Ha kap-
Tax HarsiIHO BUAHA 3aBUCHMOCTB IPOLIEHTHOTO COIEPKAHUS MEJIKUX YacTHIl B
COCTaBE B3BEIICHHBIX HAHOCOB PEK OT BBICOTHI MECTHOCTH, @ HIMEHHO €r0 yBe-
JTUYeHHe ¢ yMeHblIeHneM BBICOTH. Kak B Mneiickom, Tak u B JKeTbicyckom
Amnaray, 30HbI (POPMHUPOBaHUsI CTOKA PACIIOI0KEHBI IIOYTH TIOJTHOCTHIO B 30HAX
coJiepkaHus Menkux gactuil 10 50 %.

B Uneiickom AnaTtay rpaHuiia 30Hbl COICP)KAHHSI MENKUX YacTHIL] Me-
Hee 30 % mpoxomut B Oacceline p. lllunuk no Gacceitna p. TypreH npuMepHO
no m3orurnce 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 KOTOPOM OHa CHIkaercsi Mo BeicoThl 800 M, a jamee Ha 3amaln, B OacceiiHe
p- Kapakacrek ona moguumaetcst 10 BbicoTsl 2000...2500 M. HuxHssa rpanuiia
30HBI COJIEPKaHUsI MEJIKHX YacTHIl B TPaHYJIOMETPUYECKOM COCTaBe B3BEIICH-
HbIX HaHocoB 30...50 % npoxomaut B 6accetine p. lllnnmuk mo Beicote ot 500 110
600 m abc., B Oacceitne p. Typren — mo Beicore 600...700 M, B OacceiiHe
p- Ecux — 650 M, B Gacceitne p. Kumm Anmater — 800 M, nanee Ha 3amaj B 6ac-
ceitHax p. YiekeH Anmatel u p. Kackenen ona uaer mo usorunce 700 M, a B
Oacceiinax pp. Kapakacrek u Kyptsl cHmkaercs 1o 600 m ac.

B XKetsicyckom AnaTay HIKHSS TPaHHULA COACP)KAHUS MEJIKUX YacTHUL]
(< 0,05 MM) B rpaHyIOMETPUYECKOM COCTaBe B3BelIeHHBIX HaHOCOB < 30 % Ha
€ro CEeBEPHOM CKIJIOHE MPOXOAUT B paiioHe MpaBOOEpPEKHBIX MPUTOKOB p. Mie
no wm3orunce 1500 M, B pailoHe r. JlencHHCKa OHa OIYCKAeTCs 10 BBICOTHI
1000 M, a B paiione ruapomocta p.Jlencu — c. AHTOHOBKa — 1O BBICOTHI
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800 m abc., mamee Ha 3amanx oHa momHuMmaerca no 1500 M B Oacceline
pp- backan u Capkann, B OacceitHax Akcy, buen, Kei3putaram oHa HaXoauTCs
Ha BeicoTax 1000...1500 m (B cpemnem Ha BbicoTe 1250 M abc.). B Oacceiinax
pex Kaparan, Kokcy, brmke u mo roxaHOMy ckioHy JKeTbicyckoro Amaray oHa
MIPOXOJNUT B OCHOBHOM 10 m3orutice 1500 M abc. HkHssS rpaHuiia 30HBI CO-
nepkanust mMenkux vactuil oT 30 go 50 % mpoxoaut Ha Beicote oT 700 mo
1000 m B Gacceiine p. Jlercu, B 6acceline p. backan oHa IPOXOAMT MO U30THIICS
1000 m abc., cumkaercs B 0acceiine p. Capkang g0 800...900 M, mogHUMaeTCs
B Oacceitae p. Akcy g0 1000 m; mo pp. buen, Ke3pumaram rpanuma mpoxoauT
taroke Ha BeicoTe 1000 M u ganee mo Bceit 3anagHoi yactu JKetbicyckoro Ana-
tay u 1o ero FOxHoMy ckiony (B OacceitHax pek Ocek, bapakoxup n Xoproc)
ona uzet mo uzorurce 1000 m abdce.

JlaHHbIE O TPaHYJIOMETPUYECKOM COCTaBE B3BEIIEHHBIX HAHOCOB PEK B
NPUIETHUKOBOM 30He (B OacceitHax pek Kumm n YinbpkeH AJMatsl) CBUACTEINb-
CTBYIOT O BO3MOKHOCTHU 3HAUUTCIBHOI'O COACPKAHUA B HHUX MCEJIKHX YaCTHUIL,
BBIMBIBAEMBIX U3 MOPEHHBIX OTJIOKeHU. OnHako 3Tu gaHHble o MnelickoMy
Anaray manoumcneHHbl, a 1o JKeTpicyckoMy AnaTay OTCYTCTBYIOT BOOOIIIE,
IIO3TOMY BBIACIIUTL 3THU 30HBI Ha KapTaxX HE NPEACTABUJIOCH BO3MOXHBIM. Ot-
METHM, YTO KapThl HOCAT CXEMAaTUYCCKHI XapaKkTep, MOKa3bIBAIOT JIUIIb OOIIHe
3aKOHOMEPHOCTH W3MEHEHHs COJAEp)KaHUS MENKHX YacTHI[ B MEXaHHIECKOM
COCTaBe B3BEIICHHBIX HAHOCOB peK. JlaHHBIE, CHATBIC TIO ATHM KapTaM i He-
W3YYCHHBIX TOPHBIX PEK PacCMaTPHBACMbIX pallOHOB, HEOOXOIMMO MOABEPIaTh
aHAJIM3Y 110 U3yYEHHBIM peKaM-aHaJIOTaM.

Co3znanrie BOAOXPAaHUIIUII, KOTOPBIE PETYIUPYIOT PEYHON CTOK, CyIe-
CTBEHHO HM3MEHSIOT THIPOJOTHYECKHE W APYTUE IMPHPOIHBIE MPOIECCHI, Kak
BBIINIC, TaK M HHXXC IIJIOTHH. N3menenus IMPUPOJAHBIX HNPOLUECCOB B BECPXHHUX
O0bedax BOMOXpaHWIUI OOYCIOBIMBAIOTCS pa3MepaMH BOJOXPAHMJIMIL, HX
KOHUTypanueil B 1aHe, IPUPOIHBIMU YCIOBHSME pailOHA, COCTABOM ITOPOJ
Yaly BOAOXPAHWININA, XapaKTepOM PETyIUPOBaHUS CTOKA M PEKHUMOM DKC-
IUTyaTaluyd BoJoXpaHwiniia. V3MeHeHus B HIbKHEM Obe(e TUIOTHHBI 3aBUCHT,
IpexkJie BCEro, OT XapakTepa U pa3MepoB MpeoOpa3oBaHMsi CTOKA B MHOTOJIET-
HEM, CE30HHOM M CYTOYHOM paspese, a Takxke OT Apyrux ¢axropos [2]. Bomo-
XPaHWIHIA MOTYT OKa3bIBaTh MPU 3TOM KaK MOJOKUTEIbHOE, TaK U OTpHUIla-
TEJIbHOE BIIMSTHHE Ha OKPYXKaIolIylo cpeny. Hammume BomoxpaHWimuil U 03ep,
MIPEKIe BCEro, BIUSET Ha PEKUM TBEPAOrO CTOKAa M MyTHOCTH Bojbl. OO1miens-
BECTHBIM SIBIISIETCS, HANPUMep, (DaKT OCBETIICHHUS BOJIbI HIDKE BOJIOXPAHWIAI] U
Pa3MBIBBI pyciia HEIOCPEJACTBEHHO HIDKE THIpOoy3iioB. [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 mpou3sBeicHa KOJTUYSCTBEHHASI OIEHKA BIUSHUS 03P U BOJO-
XPaHWIHI Ha CTOK, TPAHYJIOMETPUYCCKUI COCTaB HAHOCOB M MYTHOCTH BOJIBI.
Hwske mpUBOIUTCSI HECKOIBKO TIPUMEPOB OIIEHKU KOJIMYECTBEHHBIX U3MCHEHUI
CTOKa HAHOCOB M MYTHOCTH BOJIbI: NPU CO3JaHUU bapToraiickoro BojoXpaHu-
numia Ha p. [lunuk; npu npotekanuu p. YIbKeH AJMaThl uepe3 03epo YIIbKeH
AJIMaThI; IPH pa3pyIICHUHU MIEPEMbIUYKH U HCUYE3HOBEHHH 03. Ecuk (Tab.).

Tabnuma
KosnnuecTBeHHast OIICHKA BIUSHUS HEKOTOPBIX 03€P M BOAOXPaHHUIIHUIIL
Wneiickoro Anaray Ha CTOK BOJIbI, HAHOCOB M MyTHOCTh BOJIbI PEK

3HaueHus B HOpMC

Hepuon Pacxon Bogel | Pacxon HaHOCOB | MYTHOCTB BOJIBI
HaGIHO/ICHHH, IO b1 Q, M°/c | Cvo R, xr/c | Cvr D, /M | Cv,
p- unuk
1934...1982 32,0 0,12 23,6 0,58 737,5 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

BapToraiickoe BOJOXPAHWIHINE C MPOCKTHOH eMKOCTBIO 359 MiH. M’
BBEJICHO B jeiicTBue B 1983 r. s MOBBIMIEHUS BOJO0OECIICYCHHOCTH CYIIle-
CTBYIOIIUX 3€MElb W YBEIWYECHHs IUIOMIAJEH OpOIIEHUS B MEXIypedbe
pp. lunwk — llamonran. [IpenHasHadeHo A CE30HHOTO KOMIIEHCHPYIOIIETO
peryaupoBanus croka. IToapoOHast ero xapakTepucTrka aana B [9].

O3epo YibkeH AJMaThl PacHoNIOKEHO B OacceliHe p. YibkeH AJMaThl Ha
BeicoTe 2500 M abc., 3aBabHO-TEKTOHHYECKOTO TporcxoxaeHus. 1o maHHpIM Ha
2006 ron, mommaap 3epkana o3epa okono 0,50 KMZ, HanOonbias rryonaa 40 m,
MTUTACTCS TJIABHBIM 00Pa30M CTOKOM p. YIIbKeH AJIMAaThl, @ TAKXKE B HE3HAUUTEIIb-
HOM 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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XPaHWIMIIE C JOHHBIM BOJIOBBIILYCKOM, KOTOPOE OCYLIECTBIISCT PEeryIMpOBaHHE
CTOKa p. YibkeH AJMaThl 11 obecrieueHus padoTsl kackana [DC.

Osepo Ecuk — naxomunock B Oacceiine p. Ecuk Ha BeicoTe 1745 M abc.
7 utons 1963 roga okomno 14 wacoB B 03epo Ecuk oOpymImiics MOUTHBIN Tps3e-
KAMEHHBIH TIOTOK, 00hEM KOTOPOrO IOCTHIam 5,8 MiH. M°, HPH pa3pylICHHH
3aBaJbHOM TIOTUHBI UMITYJIBCHBIE PACXOJbl JTOCTUTAIH BEIMYMHBI HE MEHEe
1000 m¥/c, ckopocTh — 7,4 M/c, BeICOTa BOJIH — 5,5 M.

ComocraBieHue JaHHBIX O CTOKE BOABI U B3BEILICHHBIX HAHOCAX B I'MI-
poMmeTpuueckoM ctBope p. lllnmuk — ¢. Manbibait 1o BBoga B neticteue bapro-
raiickoro BogoxpaHwmmma (1934...1982r1r.) u B mepuong ero padboOTHI
(1983...1996 rr.) moka3zaio, 4To, €CIM CPEeJHET0JOBOM pacxo BOABI MpaKTHUe-
CKU HE M3MEHWICS (II0 MPOBEIECHHOH OLCHKE Psii CPEOHETOAOBBIX PAacXoOB
BOJIBI 3a BECh NEpHOJ HAONIONEHWH ONHOPOIEH), TO CPEAHETON0BOM Pacxon
HAaHOCOB U MYTHOCTBb BOABI B 9TOM 'HAPOCTBOPC YMCHBIINIIVCEH B 9 pas.

Pacxonpl Boabpl p. YibkeH AnMarsl IO THAPONOCTAM BBIIE U HUXKE
o3epa YIbKeH AJMaThl OTIWYAIOTCS B CpPeJHEM MHOTOJIETHEM pa3pe3e Ha
0,3 M*/c, pacxoibl B3BEIICHHBIX HAHOCOB HIDKE 03¢Pa yMEHBIIAKOTCS B 8 pas, a
MYTHOCTb BOABI — B 9,5 pas.

Hopwma ronoBeix pacxooB BoAsl p. ECHK IIpY HAJIUYHMU U IIOCIIE UCUE3-
HOBEHUS 03epa OJMHAKOBA, HOPMBI CPEIHETOMOBBIX PACXOAOB B3BEHICHHBIX
HAHOCOB ¥ MYTHOCTH BOJBI YBeTHUMIHCH B 12 pa3 (cM. Tabim.). Takum oOpazowm,
UL Pa3iIM4HbIX OLCHOK BIUSHHSA BOJOXPAHWJIMII M 03€p Ha OKPYKaIOIIyIo
Cpeay W TUIPOJIOTMYECKUM PEXUM pPEK JAHHBIE O CTOKE HAHOCOB U MYTHOCTHU
BOJIbI IMEIOT HCKITFOUUTENHbHO BaYKHOE 3HAUCHHE, TaK KaK 3TH XapaKTEePUCTHKH
W3MEHSIOTCS B IEPBYIO OUYEpEb.

OPO3MOHHBIE MPOLIECCH — OAWH M3 OCHOBHBIX MCTOYHHMKOB 3arpsi3HEHUS
TOPHBIX PCK TBép):[I)IMI/I qacTUllaMH U TOKCUYHBIMHW XHUMHUYECCKHMHN BCIICCTBAMMU.
MHTEHCUBHOCTD 3pO3MK B 3HAYMTEIHLHOW CTENEHH XapaKTEPU3YET SKOJIOTHYECKOE
coctosiaue Tepputopuii. [Io MHeHHIO MHOTHX yueHbIX [3, 8], Merox oreHKH HH-
TEHCHBHOCTH 3PO3MH B PEUYHBIX OacceiHaX MO BEJIMYMHAM TBEPAOIO CTOKA PEK sIB-
JIgeTcst HanOosee OGBGKTI/IBHBIM U TOYHBIM B CpaBHCHMH C APYIMMH METOJAAMU,
HECMOTPA Ha TO, YTO 3a UX MPCACIIbI BBIHOCATCA HE BCC IMPOAYKTHI 3PO3UM. ITosTo-
MY XapaKTEePUCTHKU TBEPAOI'O CTOKA PEK MOTYT ObITh IPUMEHEHBI JUIsl CPABHEHUS
TPOLIECCOB 3PO3UU M MEXaHUYECKOM JICHYIalMK B pasHbiX OacceiiHax [3]. MHTeH-
CHBHOCTB 3PO3HH 3a CUET DHEPrUH TEKyYHX BOJI OmpejiesieHa B paboTe ¢ y4eToM
CBCZICHI/Iﬁ O CTOKC B3BCHICHHBIX, BJICKOMbBIX HAHOCOB M CTOKEC PACTBOPCHHLIX BEC-

mICCTB. HOJ’Iy‘IeHHBIe JAHHBIC CBUACTCIILCTBYIOT O TOM, YTO HauOOJBIINNA 00bEM
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TBEpHOro croka xapakrtepeH ais pek ik, Kokcy, Kaparan, Jlencu, Tanrap, a
HanOonbLIMK cioil cMmbiBa B Mnelickom Amatay HaOmopaercs B OacceifHax
pek Kumm Anmartsl, Tanrap u Ecuk, a B JKetbicyckom Anaray — B 6acceifHax pek
Kapoii u Kaparan [4]. AHanu3 MHTEHCHBHOCTH SPO3HOHHBIX IIPOLECCOB TOPHBIX
pex Kazaxcrana nokasani, 4To cpenHsisi CKOpOCTh CyMMapHOW 3po3uu B Mneiickom
Amnatay cocraeisier 0,17 MM B rof, a B XKerbicyckom Anatay — 0,08 MM B rog, T.e.
B 2 pa3a MEHbIIIE, YTO OOBSICHSIETCS MEHBLIMMH YKJIOHAMH U OOJNbILEH YCTONYHBO-
ctbto miopon B JKetpicyckom Anaray. CpemHsia CKOPOCTs CyMMapHoi 3posun B Ka-
3axcrackoM Anrae coctasiser 0,093 mm/rox [5]. CTOK BIEKOMBIX HAHOCOB B pe-
3yJbTaTe aHAIN3a MCCienoBanuii [2, 3, 9] 1 UMEIOIIMXCS JAHHBIX OTHOBPEMEHHBIX
W3MEpEeHHH CTOKa B3BEIICHHBIX M BJICKOMBIX HAHOCOB MPHHSAT MO p. Tairap pas-
HeM 60 %, a T OCTANBHBIX pek 45 % oT cToka B3BemeHHBIX HaHOCOB. CorocTaB-
JIEHWE TIOTyYeHHBIX BEJTMYMH MHTEHCHBHOCTH 3PO3HUH, C MPHUBEAEHHBIMA B paboTe
[3], cBunerenbcTBYIOT O TOM, uTO [UIsl OacceiiHOB ropHbIX pek Kasaxcrana xapak-
TEpHBI CPETHUE YCIOBHS 3PO3UH TOPHBIX paifoHOB 3eMIIH.

[lomy4yeHHBIE pe3ynbTaTHI MOXKHO HCIIONB30BATH JJISI OOOCHOBAHHUS BO-
JIOOXPaHHBIX MEPOIPHATHN W OIEHKH KOJOTHYECKOTO COCTOSHHS TOPHBIX PEK
HCCIIETyeMOT0 PETHOHA, a TAaKXKe MPU aHAIOTUYHBIX MUCCIIEIOBAHUAX JUIS APYTHX

TOPHBIX PaillOHOB.
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TexH. FRIIBIMA,. KaHI. K.K. Jlyckaes
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KATTbBI AFbIHAbI MOJIIMETTEPIHIH HET'I3IH/IE
KA3AKCTAHHBIH TAYJIbl ©3EHIEPIHIH 3KOJIOI'AAJIbIK
KAFJAUBIH BAFAJIAY

Kammuor  aseinovinap  Hezizinoeei  KaszaxcmarnOaset  may
63€HOEPIHIH IKOJIOSUSILIK HCALOAUbIH ba2anay.

Pecnybnuxanviy penpuzenmmammuix may aymaxmapuiuviy — Lie,
HKemicy Anamay ocane Tay Anmaiioviy KazakcmauowlK 6oniminoei yul
Jlcacayubl — OnueH2eH, 63¢eH MYOiHOe2i JicaHe epin KemKeH a8blH
Heeizinoepinde  Kasaxcmanuvly mayivl  03eHOEPIHIY — IKOIOSUSLIbIK,
Jicagoaiivina 6asanay scypeisindi. Kammol agblHObLIap ManimMemmepin
KOJLOAHY MYPaibl SKOA02UANBIK ACNeKminepi Kapacmoipbliobl.
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