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EBPOIEVICKASI PAMOYHAS BOJJTHASI JTUPEKTUBA
N 9KOJIOTUYECKOE KAYECTBO BOJIHBIX PECYPCOB
BACCEMHA BEPXHEI'O EPTUCA

Maxkanaoa cy pecypcmapuvlHbll IKOLOUALBIK HCAROAUBIH 6A2ANAY 3AMAHAYU d0iC maciidepoe Kapacmulpbi-
naovl dcane anpobayusi, beiimoeny men Xosapevl Epmic 6accetiinoeei Eyponanvix [Llenbepnix Cy [lepexmusa-
CBIHbIH KeUOIp RPUHYUNMEPIHIY HIMUICELEPICUNAmMmManaobl.

Onucanvl cospemeHnvie n0OX00bl 8 0OIACMU OYEHKU IKOTOSULECKO20 COCMOAHUS BOOHBIX PeCypcos, npeo-
cmaegiensl pe3yibmamsl anpodayull, a0anmayuu U 6HeOpeHus: HeKOmopvlx npunyunoe Eeponetickou pamounotl
B00HOLL OUPEKMUBLL NPUMEHUNENbHO K 6000moKam baccetina Bepxnezo Epmuca.

The article describes the modern approaches in evaluation of the ecological state of water resources,
presents the results of testing, adaptation and adoption of some principles of the European Water Framework
Directive in relation to the waterstreams of the Upper basin of the Ertis.

OcHOBHas LeJIb CTAThH — 03HAKOMHTH CIIELUATMCTOB, 3aHUMAIOIIUXCSI MOHUTOPUHIOM U TIpo0ie-
MaMH KadecTBa IMOBEPXHOCTHBIX BOJ, C OJHUM W3 COBPEMEHHBIX MOIXOM0B OHOMHIMKAIIMHA — CHUCTE-
MO 3TaJOHHBIX CTBOPOB, MPEACTABUTH PE3YJIbTAThl allpoOalliy, aAanTallii U BHEAPEHUS HEKOTOPBIX
npuHLMNoB EBpomneilickoit paMo4HON BOAHON IMPEKTUBHI IMPUMEHHTENHHO K BOAOTOKaM OacceifHa
Bepxnero Eptuca.

Peka EpTuc sBiseTcs TpaHCTPaHUYHBEIM BOJOTOKOM, OEpyIIMM Hadajo Ha TeppuTopuu Kutaii-
ckoit Hapoanoit Peciy6nuku (KHP) (Tak HazpiBaemslit Kapa EpTuc), mpoTekaronm mo TeppuTOpHH
Kazaxcrana u Bmnamatomum B p. OO0p Ha Teppuropuu Poccuiickoit ®@enepaunu. Bepxue-Eprucckuit
BOJHBIA OacCeiH SIBISETCS OTHUM M3 YETHIpEX KPYIMHBIX PHIOOXO03SHCTBEHHBIX OacceitHOB Pecmy0-
suxu Kazaxcras.

B ©Oacceiine Bepxnero Epruca BbLiensfoTcsi YeThIpe OCHOBHBIX OporpauyecKux paloHa:
3amagueiit Anrait, FOxuabl Anrait, Caysipo-Tap0Oararaiickuii u KanouHckuii xpedet; Mex Iy mocie-
HUMU 3aKiIiodcHa obmmpHas JKalicaHckas KoTioBuHA ¢ 03. JKaiican [1]. ['opHBIe Gaphepbl 00yCIIOB-
JMBAIOT Pa3IUYHbIC OPOKIMMAaTHYECKHE 3(PQEKTbl, YTO MPOABISAETCS B Pa3HOOOpasHBIX (opmax
penbeda, KuMaTe, CTOKe, OYBaX, paCTUTEILHOCTU U JKUBOTHOM MHpE. XapakTep ruaporpaguyeckoi
CETH HaXOAUTCS B TECHOU CBS3H C OPOrpapUIeCKUMH M KIMMATHICCKIMH YCIOBUAMU [2].

Eptuc ¢ ero MHOTOBOJHBIMH TNPAaBOOEPEIKHBIMU NPUTOKaMu — BykTeipmoili, Yinboit u OOoit
3aHMMaeT NEeHTpaJbHOE MecTo B ruuporpaduyeckoii cetm Bocrounoro Kaszaxcrana. bacceiiHbl
HOCJIEHUX OXBaThIBAaIOT Teppuroputo 3anaaHoro Antas. Pexu FOxHoro Anras MeHee BOJIOHOCHBI.
Haubonee kpynusie u3 Hux — Kaba, Ankabek, Kamwkeip, Kypumm, Hapeim. Enie MeHee BOZOHOCHEI
Bce neBoOepeskHble nputoku Eprica — Kenaupnuk, Yitnene, boken, Kezpuicy, Llap u Hlaran [1].

B nocneaHue roapl OCTpO CTOMT BONPOC ONTUMU3ALUHU TUAPOJIOTHYECKOIO PEXHMMa BOJOEMOB
OacceliHa ¢ MENBI0 YBEIMUEHHS MX MPOAYKTUBHOCTH 10 PHIOE M IPYTHM THAPOOMOHTAM, COXpaHEHHS
ouopazHoodpaszusi. KHP 3aperynuposana crok p. Kapa Eprtuc B BepxHeM Te€YeHHHU, WU3-3a YETrO M-
POJIOTHUECKHUN PEXUM PEKH U €€ BOAHOCTb, a KaK CJIEJICTBUE M TMAPOXMMUYECKHI PEXHUM, MpeTep-
e u3MeHeHus [3].

B cuiny mcTopmueckn M 3KOJOTHYECKH CIIOKMBIIUXCA OOCTOSTENHCTB p. EpTHC M ee mputokm
MHTEHCHBHO MCHOJB3YIOTCS U XO3SHCTBEHHOTO M MUTHEBOTO BOJOOOECHIEUeHHs, a Takxke copoca B
HUX PAa3INYHBIX NPOMBIIIIEHHBIX ¥ KOMMYHAQJIBHBIX CTOKOB. Bocrounslii KazaxcraH — 3T0 meHTp
I[BETHON METaJLTypruH, TOPHOI00BIBAIOIIEH TPOMBIIIIEHHOCTH, TETUIO- U THAPOIHEPTETUKH, KOTOPhIE
BHOCAT HETaTUBHBIN BKJIJ B OOIILYIO SKOJIOTHUECKYIO KaPTUHY COCTOSIHHA peruona [4, 5.

OCHOBHBIE MCTOYHMKH 3arps3HEHHs MOBEPXHOCTHBIX U TOA3EMHBIX BOJ CBS3AaHBI C JEATENb-
HOCTbIO T'OPHOZOOBIBAIOIIMX U TOPHO-OOOTraTUTENbHBIX MNPEANPUSITUH, B IEPBYIO Ouyepeab 3TO
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OpOLICHHBIE W HE BBIBEJICHHBIC M3 JKCIUIyaTallMd PYAHUKHA W IIaXThl, OOHA)KCHHBIE MOBEPXHOCTU
TOPHBIX BBIPAOOTOK, OTBaJbl, XBOCTOXPAHWINIIA M MPOAYKTOXPAHWINIIA O0OTaTUTEIBHBIX (adpuK,
OTBaJbHBIE MPOAYKTHl M TPOMBIIIJICHHBIE CTOKM METAITYPrHYECKUX, XUMHKO-METAJLTYPrHUeCKHX,
XMMUYECKUX, TEIUIOPHEPTeTUYECKUX U MALIMHOCTPOUTEIbHBIX NPEANPUATHH. 3arpsa3HEHHE KOMMY-
HAJIbHO-OBITOBBIMH CTOKaMH CBSI3aHO C HEJIOCTATOYHOM MOIIHOCTBIO OUYMCTHBIX COOPYKEHHH B Y CTh-
Kamenoropcke, CemunanaTHHCKE, a TaKKe B APYTUX FopoJax U nocenkax [6].

st Box EpTturcckoro OacceifHa xapakTepHa KaIMHUEBO-MOJIMOACHOBAS CIieHamu3anus. | eoxu-
MHUUeCKas CTPyKTypa Boabl Eprtucckoro Oaccefina umeer Bun: Zn>Cu>Mn>Pb>Mo>Cr>Cd>Co.
JIOHHBIM OTJIOKEHUSM IIOBEPXHOCTHHIX BOA EpTtucckoro OacceiiHa CBOHCTBEHHa KaJMHEBO-
CBUHLIOBasl crenuanu3anus. ['eoxumuueckas CTPYKTypa IOHHBIX OTJIOKCHHH INOBEPXHOCTHBIX BOJ
Eptucckoro Oacceitna umeer Bua: Zn>Mn>Pb>Cu>Cr>Co>Cd>Mo [5, 7]. Takum oOpa3om, yHHBEp-
CAJTBHBIMH 3JIEMEHTAaMH-UHINKATOPaMH MMPOMBIIIJICHHOTO 3arpsisHeHus1 OacceiiHa p. Eptuc sBistorcs
CBHUHEL, LIWHK, Meb, KaAMUI1, MapraHell, XpoM.

IIpomblieHHOE 3arpsi3HEHHE cOpOCaMM CTOYHBIX, IIAXTHBIX M JPEHAa)KHBIX BOA SBILSIETCS Hau-
Oosee cymiecTBeHHOM mpobiemoit Oacceitna Bepxuero Eptuca. 3arpssnenue npuBOAUT K CEPhE3HBIM
U3MCHEHUSIM (HU3UKO-XUMHUECKHX CBOMCTB BOJBI, OTPAKAIOIIMXCS HA COCTOSHUM THUAPOOHOHTOB
BOZ0EMa. JTO B CBOIO OUEpe/b BEET K Aerpajaliii BOAHBIX 3KocucTeM. OTHOCUTEIHO HEM3MEHHbBIE
BOJIOTOKH COXPAHSAIOTCA B OCHOBHOM B IIPEATOPhSX U ropax [2].

OnrtumansHOe yrpaBieHHe BOXHBIMU PECypCaMy MOXKET OBITH 00ECTIEYEHO TOJIBKO MPH HATUYUHU
NOJHOM, JOCTOBEPHON M CBOEBPEMEHHOH MH(OPMALUK O COCTOSIHUU U TCHIACHUUSIX U3MEHEHHs BOJ-
HBIX 9KOCHCTEM MM MX OTAENHHBIX KOMIOHEHTOB. CHcTeMoi, obecneunBaromnieii Bce YpOBHH yTIpaB-
JIeHUus HeOOXOANMOM 3KOJOTHYECKO MHGpOpMaLuer I ONpeAesieHUus] CTPaTeruy MPHPOIOIONB30-
BaHMS U NPUHATHS OIEPATHUBHBIX PEIICHHMH, SBISCTCS MOHUTOPUHI IOBEPXHOCTHBIX BOA. MoOHHUTO-
PHHT TIOBEPXHOCTHBIX BOJ MPEACTaBIAET COO0M CHCTEMY IIPOBOJMMBIX IO OIPEAEIEHHON MPpOrpaMme
JUIMTEIILHBIX PETYJSPHBIX HAOMIOACHUH 32 BOJHBIMU 3KOCHCTEMAaMU, OLICHKY MX COCTOSHHMS, aHATHU3 U
NPOTHO3 UX U3MEHEHUH M0J] BO3JCHCTBIEM NPUPOIHBIX U aHTPOTIOTeHHBIX (hakTopoB [8].

B Hacrosee BpeMs CUCTEMbl MOHUTOPHHIA IIOBEPXHOCTHBIX BOJ IPETEPIEIM CYLIECTBEHHBIE
n3MeHeHus. OCHOBA 3TUX M3MEHEHHH — CYIIECTBEHHOE BO3pAacTaHNE POJIN OMOJIOTHIECKOTO KOHTPOJIS,
OCHOBAaHHOTO Ha MeTOAax OMOWHAWKAIUH. bruonormyeckuii KOHTPOJIb — 3TO OLIEHKA COCTOSHHS BOJI-
HBIX DKOCHUCTEM HJIM X KOMIIOHEHTOB 10 XapaKTEPUCTHKAM COOOIIECTB TUAPOOHOHTOB.

OCHOBHOW TPHUYMHOHN TIepexoma Ha OMOJOTHYCCKUH KOHTPOJB SBISIETCS TOT (PakT, 9TO CcO00-
LIECTBA BOAHBIX OPraHU3MOB OTPAXKAIOT COBOKYIHOE BO3ACHCTBHE (PaKTOPOB CpEelIbl HA COCTOSIHUE
BOJIHBIX 9KOCHCTEM M Ka4eCTBO MOBEPXHOCTHBIX BOJ.

OnHako (u3nyeckue 1 XUMHYECKUE METOIbl KOHTPOJIA IIO-IIPEXKHEMY SABIIIFOTCSA BaXKHOM cocTaB-
JISIOMIEH €IMHON CHCTEMBl MOHUTOPHUHTA IIOBEPXHOCTHHIX BOJ. CrcTeMa MOHUTOPHHTA Oa3upyercs Ha
MHPOPMAIOHHBIX MOTPEOHOCTAX Tonb3oBareieid. C 3TOH TOUKH 3peHHs THIpOXuMHUYecKas HHHOp-
Manus B Oonblied cTeneHn BOCTPeOOBaHA KOHKPETHBIMH BOJOINOJIB30BATENIAMH, a TI'MIPOOHOIIO-
THYecKas — yNPaBICHYECKUMH CTPYKTypaMHU IPH OMpPEAETIEHHH CTPaTerHy MPHUPOJIONOIb30BAHNS U
OTCIIEeXKHUBAHUH 3P PEKTUBHOCTH MPUPOJOOXPAHHBIX MEPONIPHUATHL [9].

OpnHO¥ M3 OCHOBHBIX 33/1a4 HCCIIEIOBATENEH-TUAPOOHOIIOTOB SBIAETCS BEIOOP TaKUX METOJOB U
KPUTEPUEB, KOTOPhIE MOIJIN OBl a€KBATHO OTPaXKaTh YPOBEHb aHTPOIIOI€HHOI'O BO3/EHCTBUS Ha BOJI-
HbIe 00BeKThI. HanbosbIyo akTyanbHOCTh MPHOOPETAIOT UCCIEAOBAHUS, CBSI3aHHBIE C anpolarueit u
BbIsIBJICHHEM 3 PEKTUBHOCTH Ha PETMOHAJIBLHOM YPOBHE METOAOB PaMOYHON BomHOU nupekTtsbl EC,
U CpaBHEHHE UX C MHAEKcaMy, yHu(uIpoBaHHbIMU 111 KasaxcTana.

Eeponeiickaa pamounas 600HAs OUPEKMUBA U IKONOSUYECKOE KAYECMBO BOOHBIX PECcypCo8.
EBponeiickas pamounas Bognas qupektusa (Directive of the European Parliament and of the Council
establishing a framework for Community action in the field of water policy, nanee BPJI/WFD) 6s11a
npunara B 2000 r. 3TOT JOKYMEHT perjIaMEHTHPYEeT MOAXO0/IbI B TIOJIUTHUKE OXpPaHbl, HCIOJIb30BAHUS U
yIpaBlieHHS BOAHBIMU PECypcaMH M IMPHU3BaH FapMOHU3UPOBATh W YHU(UIIHMPOBATH MOAXOIBI CTPaH
EC k ynmpaBnenuio BOIHBIMU pecypcamu U ux oxpane [10].

JlupexTrBa ycTaHAaBIMBAE€T PaMOYHbIE TPEOOBAaHUS OTHOCUTEJIBHO 3allUThl BCEX BHJIOB BO[,
BKJTIOYAsi TIOBEPXHOCTHBIE BOJBI CyX0/10J1a, TPAH3UTHBIE U NMPHOPEKHBIE, a TaKXKe TOJ3€MHBIE BOJBI.
OTH TpeOOBaHMs 3aKII0YAIOTCS B CIEAYIOIEM:
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— TpenoTBpalleHHe NalbHEUIIEero yXyAUIeHHd, 3alluTa W YIYyYIIEHHE COCTOSHHS BOJTHBIX
pecypcos;

— CTUMYJIUPOBAaHKUE BOCIIPOU3BOAUTEIBHOIO UCIIOIB30BAHMSI BOJIBI;

— YIIy4IIeHHe BOJHBIX IKOCHCTEM Olarofaps ASHCTBHUSIM U AEATEIHHOCTH, KOTOPbIE HAlpaBJICHbI
Ha TIOCTOSIHHOE yMEHBIIeHHe cOPOCOB BOABI, COAEpIKallell B cebe MPUOPUTETHHIE BEIIECTBA, a TAKKE
Ha IpeKpalieHue cOpocoB BOJBI, KOTOPask 3aKII0YAET B ce0e MPUOPUTETHO OMACHBIC BEIIECTBA;

— o0ecriedeHme MOCTETIEHHOTO YMEHBIIIEHHS 3arPs3HEHNUS TOA3EMHBIX BOJ M IPEIOTBPAIICHHS HX
3arpsi3HEHHS B Oy Iy1ieM;

— YMEHBIIIEHHE HETaTUBHOIO BIMSHUS HaBOJHEHUI U 3acyX.

I'maBHOM mensto BPJI/WFD sBisiercst mpemoTBpamieHne yXyIIIEHHs] COCTOSTHUAS BCEX ITOBEPX-
HOCTHBIX BOJHBIX OOBEKTOB C LENbIO JTOCTHKEHHS MMHU ‘‘XOpOILIETro KadyecTBa’ BOJBI, a HE €CTECT-
BeHHOro. TaM, rie Xopommii ypoBeHb KadecTBa BOJIbI YK€ CYIIECTBYET, €TO CIEAYET MOAJIEPKUBATh.
OTo TpeOOoBaHHE OCHOBAHO Ha OOBEKTHBHOHN OIICHKE ITOCIEACTBHN B3aWUMOOTHOIICHUN «YEIIOBEK—
NPUPOJIa», OCHOBAHHBIX HA MHTCHCHUBHOM MHCIOJIb30BAHUU MPUPOIAHBIX PECYPCOB U HUCKIFOYAFOIIMX
BCJIEJICTBUE 3TOTO BO3MOKHOCTb UX COXPAaHEHHUS B €CTECTBEHHOM COCTOSHMHU. OJHaKO TpeOOBaHUA K
Ka4eCTBY MOBEPXHOCTHBIX BOJ JIOJIKHBI OBITH CPOPMYITHPOBAHEI TaK, YTOOBI C YUETOM MECTHBIX YCIIO-
BUH JOOWTHCS TaKOTO WX COCTOSHEHS, KOTZa BIMSHUE YeJIOBEeKa CBOAWUTCS K MHUHHMAaJIbHO BO3MOXK-
HOMY [8, 9].

JU1 TIOBEpXHOCTHBIX BOJI «XOpOIIEE COCTOSHHE» OIpPENEsIeTCa «XOPOLIIUM» IKOJIOTHYECKUM
COCTOSIHUEM U «XOPOIIMM)» XHUMHUYECKUM COCTOSIHHMEM. B CBOI0O ouepenr 3KOJOTMYECKOE COCTOSIHHE
OTIpEe/IETIICTCS AIIEMEHTaMH OMOJIOTHIECKOT0 Ka4ecTBa BMECTe € THIPOMOP(HOIOTHIECKIMH U (PHU3HKO-
XUMUYECKUMH dJleMeHTaMH. Kak OpHeHTHp MpHHUMAroTCs pedepeHUHOHHbIE YCIOBUS, KOTOPhIE 110
CYIIECTBY SIBJISIIOTCSL YCJIOBHSIMHU ‘“HETPOHYTOr0” COCTOSIHUSA, WM COCTOSIHUSI ‘‘HE3HAUYUTEIBHOTO”
BJIMSTHUSA YeJIOBEUYECKOU JiearenbHocTH [11].

Xopolee 3KOJIOTHIeCKOe COCTOSIHUE TOTO MIIM MHOTO BOJHOTO 00beKTa OyJeT JOCTUTHYTO TOTAA,
KOTJla OTKJIOHEHHE OT peepeHIIMOHHBIX YCIOBUH OyJeT He3HAUHTENFHBIM WIIH OTCYTCTBOBAaTH BOOO-
mie. IlockobKy OCHOBHBIE BOJIOTOKH OacceifHa Bepxmero Eprtrca wcmblTanmm omnpemeleHHbIC W3-
MEHEHHMS, TO JOCTIKEHHE WMH XOPOIIETO COCTOSHUS BO3MOXKHO JIMIIL OJIarofapsi aHTPOIOTEeHHOMY
BMEIIATEIbCTBY — PUPOJOOXPAHHBIM MEPOTIPUATHSIM.

Boanas pamouHasi nupekTHBa He sBIsieTcsl 00s3arenbHOW Iuisi BHeApeHUs KaszaxcraHow, mo-
ckolibky OoH He siBisieTcsi wieHoM EC. Omnako Kazaxcrtan BxoauT B EBpasuiickuil SKOHOMHYECKUN
coro3 u lllanxaiickyto opranuzanuto corpynaudectsa. 11 suBaps 2001 r. PK 6biia moamucana Kon-
BEHITUS TI0 OXPaHE W MCIIOJNB30BAHUIO TPAHCTPAHUYHBIX BOJOTOKOB W MEXIYHapOIHBIX o3ep (1992).
KazaxcTtan y4yacTByeT B CIEAYIOIIMX MEXIYHApPOAHBIX COIJIAIICHUAX, CBA3AHHBIMU C YHPABICHUEM
TpaHCTPaHUYHBIMH BoZ0TOKamH (kacaTtensHo pek Kapa Eptuc u Eptuc):

Cornamenue mexny Kazaxcranom, Keipreizcranom, Y3oekucranom, Tamkukuctanom u Typkme-
HUCTAHOM O COTPYJHHYECTBE B cpepe COBMECTHOTO yIPABICHHUS UCTIOIH30BAHUEM U OXPaHOUW BOJHBIX
PECYPCOB MEXTOCYAAPCTBEHHBIX HICTOYHHUKOB;

Cornamenue mexny IIpasurensctBoM Poccuiickoit @enepaunu u llpaBurensctBom PecnyOnuku
Kazaxcran o cOBMECTHOM UCTIONB30BAHUY U OXpaHE TPAHCTPAHUYIHBIX BOAHBIX OOBEKTOB;

Cormamenue mexnay IlpaButensctBom PecrryOnuku Kazaxcran u IIpaBurensctBoM Kutatickoit
Haponnoii Pecrrybnuku o coTpyiHUUECTBE B cpepe NCTIONB30BaHMS M OXPaHbl TPAHCTPaHUYHBIX PEK;

Cornamenue mMexny MunHHCTEpCTBOM cenbekoro xo3zsaictea PK u MunuctepcTBOM BOIHOTO
xo03stictBa KHP 00 skcTpeHHOM yBEIOMIICHHH CTOPOH O CTUXHHHBIX OCACTBHUSIX HA TPAHCTPAHUYHBIX
pekax;

Cornamenue Mexay MUHHCTEPCTBOM OXpaHbl okpysxarouied cpeast PK u Munucrepctsom
BoHOTO X03siicTBa KHP 0 B3anMHOM 0OMEHE THAPOIIOTHYECKON U THAPOXUMHUIECKOH HH(pOpMaIieH
(maHHBIMU) OTPAHUYHBIX THIPOIOCTOB OCHOBHBIX TPAHCTPAaHUYHBIX PEK;

Cornamenne mexny [IpaButensctBom PK m IpaButensctBom KHP 00 oxpaHe kauecTtBa BOJ
TpaHCTPaHUYHBIX pek [12].

Memoouueckue eonpocwi euedpenusi Boonou pamounoti oupexmusevt ¢ Kasaxcmane. Bwibop
NOMEHYUANIbHBIX IMANIOHHBIX CMBOPO8 HA peKax pasiuyHozo nopaoka. B cBa3u ¢ yHUHKaImen
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MOJIXOZIOB K OIPENENeHNI0 SKOJIOTHYECKOTO KauecTBa MOBEPXHOCTHBIX BoA B crpaHax EC Oblia
pa3paboTaHa cUCTEMa €ro OMPE/ICIICHUS IIyTEM HCIIOJIb30BaHUS 3TAJIOHHBIX CTBOPOB [8].

OcHOBHas 1IeJTh CO3/IaHUS CETH 3TAJOHHBIX CTBOPOB B Oacceline Bepxuero Eptrca — ycraHOBHTH
STAJIOHHBIE 3HAYEHHS II0Ka3aTelieil, 10 OTHOUICHWIO K KOTOPHIM U OyIeT OMpEeAemsThCS IKOJIOTH-
YEeCcKOe Ka4eCTBO BOJBI Ha CTBOpaxX, UCIBITHIBAIOIIMX aHTPOIOTE€HHOE BIUSHUE. JTO MO3BOJIUT MOBHI-
CUTh OOBEKTHBHOCTh MH(OPMAIUU MO KAYECTBY IOBEPXHOCTHBIX BOJ, KOTOpas SIBISAETCS OCHOBOWM
3 PeKTUBHOTO yTIpaBiIeHUs BOAHBIMU pecypcamMu OacceiHa.

[lon peyHBIM 3TaJIOHHBIM CTBOPOM MOHMMAIOT YYaCTOK PEKH. HaXOJAIMIMNICS MO MUHUMAIIbHBIM
AHTPOIIOTCHHBIM BO3JIEHCTBUEM, THUAPOMOPQOIOrHIECKHE, OHOIOTHYECKUE, HU3NIECKO-XUMUIECKUE
XapaKTePUCTUKH KOTOPOTO MAaKCUMAIBHO MPUOIIKEHB K HICXOAHOMY (€CTECTBEHHOMY) COCTOSTHHIO.

OranoHHBIE CTBOPHI B KaXKJ0M cyO0acceline Bepxuero EpTrca momxHBI OBITh PacloioKeHbl Ha
peKax pa3Horo mopsika (1o MPUHITOW THAPOJIOTHYECKO Kiaccudurannu). Kak MoaenbHble Tpea-
JIATal0TCs CIIEAYIONUE STAIOHHBIE CTBOPBI:

y4acTok p. bpekca (OumunmoBka), paciooXeHHBIA B 7 KM BHIIIE T. Puanepa;

yuactku pek Ak O6a u Kapa O0a, pacrionoxxeHHbIe Ha TEPPUTOPUHN 3aragHo-ANTaliCKOro rocy-
JAPCTBEHHOTO MTPUPOJTHOTO 3aIIOBEAHUKA;

yuacTku pek benas bepens u BykTeipma, pacnionoxxenasie Ha Tepputopun Karon-Kaparaiickoro
roCy/IapCTBEHHOT0 HAIIMOHAIBLHOTO IPUPOTHOTO MapKa.

Marepuainsl o pa3paboTKe U anpoOalyy BEIIIE YKa3aHHBIX 3TATOHHBIX CTBOPOB MPEICTABICHBI B
psane myOnukarnmii [13—19]. B pesynprate wuccnemoBaHHS ITOHHBIX COOOIIECTB OECIIO3BOHOYHBIX
BOJIOTOKOB OacceitHa p. Yneou, bykreipma, O6a, B Tom umcine nporekatonmx Ha tepputopun OOIIT
Bocrounoro Kazaxcrana [20-30], co3nana Mozens OMOIIEHO3a «3TAIOHHOTO CTBOPa» JUIS CPETHUX U
MalbIx pek Oacceiina Bepxuero Eprtuca. Ona conepxur Gonee 16 TakcoHOB, BKIIOYasi HE MeHee 3
BUJIOB JINYMHOK BECHSIHOK, HE MEHEE 5 BHUIOB JMYMWHOK ITOJIEHOK, HE MeHee 3 BHAOB JIMYMHOK pyde-
HUKOB. B cocTaB Makpo3000€HTOCa TAJIOHHOTO CTBOpA TaKXKe BXOISIT BTOPOCTENCHHBIE TAKCOHBI —
JMYUHKHA JTBYKPBUIBIX, THUSABKH, MOJUIIOCKH, pakooOpas3Hble, JHYMHKH KIJIOMOB M YKH, OJHIOXETHI.
KonmuaecTBO 1 cocTaB BTOPOCTENEHHBIX TAKCOHOB MOTYT BapbUPOBATh.

Monens cooOrmiecTBa 3000€HTOCA ITATOHHOTO CTBOpa MpeAHa3HaueHa IS METPOJIOTHYECKOTrOo
o0ecrieueHus] I3MEPEHUH MPH OLIEHKE KauyecTBa MOBEPXHOCTHBIX BOJ IO ITOKA3aTelsiM 3000€HTOCa U
KOHTPOJIIE MOTPEIIHOCTA Pe3ysIbTaToB M3MepeHuid [15]. MonuduuupoBaHHbli OMOTUYECKUI WHAEKC
BynuBucca mo3BomnsieT 0oiee 0OOBEKTHBHO OIEHMBATh KaueCTBO BOJ IPH MPOBEJSCHHH MOHHTOPHH-
TOBBIX, PEKOTHOCIMPOBOYHBIX, SKCIIEPTHBIX padoT B Oacceiine Bepxuero Eprtuca. Ilpu cocraBnenun
aJanTHPOBAHHOW PAacYETHOM TAOMUIBI YUTEHBI 0OCOOEHHOCTH PETHOHAIBLHONU THAPO(GAYHBI BOJOTOKOB
OOIIT u mokazarenan «3TaTOHHOTO» cTBOpa [13, 16, 17].

Kak pesynpTar MHOTOJETHErO0 MOHHTOPHHTA BOJOTOKOB MMITAKTHOM 30HBI WM HCCIEIOBaHHH
THIPOOMOLIEHO30B BOJOTOKOB, mpoTrekatoumx Ha Ttepputopun OOIIT Bocrounoro Kazaxcrana,
paspaborana u BHeceHa B peecTp Kazaxcrama meTomuka BeIMOdHEHUs m3Mmepenuii (MBU) «Bombl
moBepxHOCTHBIE. OlleHKa KayecTBa Mo ToKa3aTesaM Makpo3oobeHnToca» [31], co3gaHsl METOAMYECKIE
pexomennanun «OLEHKa KadecTBa IOBEPXHOCTHBIX BOZ IO MOKa3aTelsiM MaKpo3000eHToca» H
«Pa3paboTka STATOHHOTO CTBOPAY.

Buvibop nomenyuanbHulx 5maniouHbIX noKkazamenel u ux cneyu@uxayus. ITATOHHBIE TIOKAa3aTeNH,
KOTOPBIE MOTYT OBITH WICTIOIB30BaHKI I OICHKH DKOJIOTHYECKOTO KauecTBa BOJ B Oacceline Bepx-
Hero Epruca, paszmeneHsl Ha TpW THIA: THAPO(HU3MUECKHE, TUAPOXUMUYECKHE W THUAPOOHOIIOTH-
yeckue. [locnennue SBISIOTCS OCHOBHBIMH JUISI ONPEIEIICHUS HKOIOTHYECKOTO COCTOSHHS BOJTHBIX
skocucteM. B eBponeiickom mpotokone STAR ykaspiBaercs, 4TO NepedeHb TUAPOGU3NIECKUX U
THIPOXUMHUYECKHX MOKa3aTeIel AOMKEeH ObITh MUHMMAJIEH M BKIIIOYaTh TOJBKO T€ M3 HUX, KOTOPBIE
CYIIIECTBEHHBIM 00pa30M BIIUSIOT Ha COCTOSHUE OUOTEHI.

[pornecc onpeneneHus: IKOTOTHYECKOT0 KayecTBa BOJBI (haKTHYECKH TPEICTABISAET COOOM Kiac-
CHU(HKALNIO YIaCTKOB PEKH HAa OCHOBaHHH OMNPEICICHHBIX MOKa3aTeIel ¢ MocIeIyOIM CPaBHEHHEM
UX MeTpUK. MeTpuka — 5TO XapaKTepHCTHUKa OHMOTHI, KOTOpas W3MEHSETCS HEKOTOPBIM MpeIcKa-
3yEeMBIM IIyTEM C yBEJIMYCHHEM aHTPONOTEHHON Harpy3kd. M3 maHHOTO ompeneieHus CleayeT, 4To B
Ka4yecTBe METPUKH MOTYT OBITh MCIOJB30BaHBI pa3jIMYHBbIE MOKA3aTEeNH, XapaKTepU3yIolIue COCTOs-
HHE OTIEIBHBIX COOOIIECTB, BXOAALINX B PEUHYIO OHOTY.
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OcHoBHOE TpeOOBaHNE K METPHKE — HU3Kasi BapHaOelbHOCTh B TpE/enaXx HOPMBI (OlleHMBaeMast
o K03 PUIMEHTY Bapually) U YyBCTBUTEILHOCTD K Pa3iUUHbBIM HapyiieHus M [10].

[NonaBnstoriee OOJBIIMHCTBO CTPAaH MCIOJIB3YET MaKpPO3000EHTOC KaK OCHOBY i OWOMHIH-
karud. [Ipr 5TOM OCHOBHOE BHUMaHHE YICSCTCS MPUMEHEHUIO YYBCTBUTENLHBIX TAKCOHOB OCHTOCA,
T.€. (PaKTHYECKH CHCTEMbI BUJIOB-UHJIUKATOPOB U OMOTUYECKUX WHICKCOB.

JloHHBIe OECMO3BOHOYHBIE W WX COOOINECTBA SBISIOTCS UYyBCTBHUTEIBHBIMH HHIUKATOPAMH
3arpsi3HeHsT OMOTEHHBIMH W TOKCHYECKHMH BEIIECTBAMH, 3aKHUCIEHUS W HBTPOPUKAIUU BOJIHBIX
00bekTOB. CTPYKTYypHBIE M (DYHKITHOHAJIBHBIC XapPaKTEPUCTHKH 3000€HTOCA SIBJISAIOTCS IEPCIICKTUB-
HBIM 3JIEMEHTOM CHCTEMBI MOHUTOPHHTA 3aTrPsA3HEHUS TOBEPXHOCTHBIX BOJ M TIO3BOJISIOT ONPENCIHUTh
HKOJIOTUYECKOE COCTOSHHE M TPO(PHUUECKUI CTATyC BOJHBIX OOBEKTOB; OIEHHTH KaueCTBO IOBEPX-
HOCTHBIX BOJ KaK Cpelbl OOMTAaHUS OPraHU3MOB; ONPEAEIUTh COBOKYIHBEIH 3((eKT KOMOMHUPO-
BAHHOTO JICHCTBUS 3arpsI3HSIOMINX BEIIECTB; JIOKAIM30BaTh HCTOYHUK 3arps3HEHUS; YCTAHOBUTH THITHI
3arpsi3HUTENICH W BO3HMKHOBEHHE BTOPHUYHOTO 3arpsisHeHust Box. IlpemmymiectBa 3000eHTOCA TIpU
MHIMKAIMN 3arpsA3HEHUs ONMpPEIesioTCcS MPUYPOUYESHHOCTRIO K ONpeaeNEHHbIM cyOcTpaTaM, Ja0uiib-
HOCTBIO TIPM PEaKIUH Ha 3arps3HEHUE, OTHOCHTENBHOW YCTOHYMBOCTBHIO K IABOJKOBOMY CHOCY U
NOBBIIICHHOW MYTHOCTH BOJbl, YyBCTBUTEIBHOCTHIO K BO3JIEHCTBUIO TOKCHYECKOTO M TETIOBOTO
3arpsisHenust [32-34].

CpaBHHUTENBHBIN aHANH3 OMOMHANKAIIMOHHBIX TIOKa3aTesel, HHIEKCOB U METPHK, TpeiaraeMbIxX
JUISL UICTIOJIb30BAHUSI TP OIPEJIEIICHUN KauecTBa BoJibl EBponeiickoil paMo4HOM BOAHON JUPEKTUBOIA,
paHee OBUT TIPOBEACH I MallbIX PEK JIECOCTENHOH 30HBI BBICOKOTO 3aBOIKBS, OTHOCSIIHXCS K
MPEIrOPHBIM BOJOTOKAM, U B Pa3lIMYHBIX CTBOpax pek, Brnagaromux B p. Cok: baiityran, Kamsima,
CocHOBKa, a Taxoke AJIs MaJbIX pek OacceitHa p. [lpumsats [35—41].

Pe3ynpTaTel MHOTONETHETO MOHHTOPWHTA BOJOTOKOB WMITAKTHOH 30HBI W FHICCIIEIOBAHUMA
BOJIOTOKOB, mporekatomux Ha tepputopuu OOIIT Bocrounoro Kazaxcrana [20-30] B Oacceiine
Bepxunero Eptuca, mo3BoisiOT NPENIOKUTE CIEAYIOINE METPUKH sl OLEHKH 3KOJIOTHYECKOTO Ka-
YecTBa BOABL:

1. Yucno maxconos 3006enmoca (S). OHO HaxOmUTCS I KaXIOH B3sToW mpoObl. Jlis psga
knaccoB (Oligochaeta, Arachnoidea) Gecro3BOHOYHBIE IO YPOBHSI BHJIa HE ONPENCISIOTCS, W KIIacc
ykazpiBaeTcs menukom. it otpsga Diptera (cemeiictBa Chironomidae,Simuliidae, Ceratopogonidae,
Tipullidae, Dixidae u mp.) ompeneneHue OECIIO3BOHOYHBIC O YPOBHS BHIA TaK)Ke HE YCTaHABIIH-
BAIOTCS, U CEMEWCTBO yKa3bIBaeTCs menukoM. Clemyer OTMETHTb, YTO IS TOyYeHUS KOPPEKTHBIX
PE3YyNBTaTOB, 3Ta METPHKA JOJDKHA OMPENeNATHCS C MCIOIh30BAHHEM OIMHAKOBOTO YPOBHS TaKCO-
HOMUYECKON HIICHTH(PHUKAIINA PA3IINIHBIX TPYIIN THIAPOOHOHTOB.

2. Unoexc EPT. DTOT WMHIEKC TpencTaBiseT coOoi cyMMy dYrciia BHIOB ceMmeiicTB Epheme-
roptera, Plecoptera u Trichoptera. Uucno BumOB onpenenseTcs I KaXJOW B3ATOW MPOOBI U 3aTeM
CYMMHPYETCH.

3. Unoexc BMWP. Unpexc paboueld rpynmbel Ouonormyeckoro Monutopunra (Biological
Monitoring Working Party Index, BMWP) paspaboran MHCTHUTYTOM NPECHOBOAHOW 3SKOJIOTUU
(BenukoOpurtanus) B pamkax cucteMbl RIVPACS, kotopas SBIsSETCSI OCHOBOM IS OIEHKH COCTOSIHHS
TeKy4Jrx Boj B BenmkoOpurtannu u ABcTpanuy.

4. Unoexc ASPT. Nnpekc cpennux 3HadeHuid TakcoHoB (Average Score Per Taxon Index, ASPT)
sBIsieTcst mpon3BOAHBIM 0T BMWP 1 paccunTsiBaercst o cnemytomieir popmyne: ASPT = BMWP /
9UCII0 00HAPYKEHHBIX TAKCOHOMUYECKHX TPy B HHIekce BMWP,

5. Mooudghuyuposannwiii buomuuecxkuii unoexc Byousucca TBI (Trent Biotic Index).

Pacuer uanekcoB BMWP, ASPT, momudunuposannsiii TBI mpousBoguTcst corimacHO CymiecT-
ByIOIIMM Tabmumam [8, 9, 32].

Cneyugurxayus smanounvix noxaszameneti. CrenupuKanus OSTANOHHBIX TIOKa3aTene s
MOCIIEYIONIeH OLIEHKH 3KOJIOTHIECKOTO CTaTyca peyHoro dacceiiHa (pakTHYECKH MPEACTaBiIsIeT CO00M
JEeTalbHOE ONMCAHKE TAIOHHBIX MMOKa3aTeJeld U METOOUK MOJyYeHHs] UX METPHK, a TaKKe UX CpaB-
HEHHE C COOTBETCTBYIOLUIMMH METPUKaMHM, IOJYYEHHBIMH Ui aHAJIOTHYHBIX CTBOPOB PEYHOTO
OacceitHa. DT0 cpaBHEHHE MPOBOIUTCA IyTeMm pacuera nokaszarens EQI (ecological quality index),
KOTOPBIH SIBJISIETCS YACTHBIM OT JICJICHUSI METPHKH JJIsl KAKOTO-THOO CTBOPA HA METPUKY ITAJOHHOTO
ctBopa. [maBHast mpobiiemMa B MCIIONB30BAHWH ITOTO TIOKA3ATENs — MPEIeNbl ero N3MEHEHHS JUIS KOH-
KpETHOTO KauyecTBa peUHBIX BoA [9].
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Hccnenyemsblif cTBOp K OMpeAeNeHHOMY KJIACCY YHCTOTHI BOJBI OTHOCHUTCS Ha OCHOBaHHWM BEJIH-
YUHBI OTKJIOHEHUS TECTHPYEMOTO ITOKAa3aTelsd OT STAJIOHHBIX YCIOBHH, T.€. o unaekcy EQI. I'panuibt
MEXIY PAa3NUUYHBIMHU KJIACCAMU YHCTOTHI BOJBI ONPENENSIIOTCS Ha OCHOBAHUU NTaHHBIX, MOJIYYEHHBIX
Ha ATAJIOHHBIX CTBOPaXx.

Bemnmunasr EQI MoryT OBITH MCIIONB30BaHBI JJISI pacyeTa TaKWX ITAJIOHHBIX ITOKa3aTelleld, Kak
YHUCII0O TAaKCOHOB MakKpoOecrno3BOHOYHBIX, a Takke mHAaekcoB EPT um TBI, mis manekcoB BMWP u
ASPT cymiecTByeT cOOCTBEHHAS IIIKaJIa YKOJIOTHIECKOTO KadecTBa BO [8, 9].

Boisoovl u pexomenoayuu. Ilocne npunsatus EBpomneickuM coOOOIIECTBOM PaMOYHON BOJXHOMN
JUPEKTHBBI CTAJI0 OYEBUAHBIM, YTO MHOTHE €€ IIOJIOKEHHS W JKOJOTMYECKHE LENIU MOTYT OBITh
pearn30BaHbl TOJIBKO MPH WHTETPHUPOBAHHOM ITOAXOJIE K BOJHBIM 00bekTaM. OHUM U3 TaKHUX METO-
JIOB HMHTETPaliy, KOTOPBI BKIIOYACT THAPOJIOTHIO, TUAPOMOP(OIOTHIO, THIPOXUMHIO U THUAPO-
OMOJIOTHIO, SIBJISIETCS] CHCTEMA 3TAIOHHBIX CTBOPOB.

EBponeiickas paMmouHasi BOAHAsl AUPEKTHBA Jana CYLIECTBEHHBI TOMYOK PAa3BUTUIO U COBEP-
IIEHCTBOBAHHUIO CUCTEM OMOWHIWMKAIINH, B YACTHOCTH 3TO OTHOCHTCS K MPOIecCaM HHTEPKATNOPOBKH,
yHH(UKAH METOIOB 0TOOpa Mpod, NX 00pabOTKU U MOCTECAYIONEMY aHAIN3Y.

B Teuenue papa ner (2006-2015 rr.) npuMeHUTENHHO K BOJOTOKaM Oaccelina Bepxuero Epruca
MPOBEJIEH CPAaBHUTEIBHBIN aHANN3 OMOWHAMKAIIMOHHBIX IOKa3aTellel, WHAEKCOB M METPHK, Mpe-
Jlara€MbIX [JI KCIIOJb30BaHUs MPU ONPEACIICHUU KadecTBa BojAbl EBponelckoil paMo4HON BOJHOM
JUPEKTHBOM, OCyIIecTBIeHa MoAuduKanus OMOTHYECKOro WHIeKca BynuBmcca ¢ ydeToMm permo-
HaJIBHBIX 0COOEHHOCTEH (payHBI, pa3paboTaHa CeTh 3TaJOHHBIX CTBOPOB.

Bbacceiin Bepxuero EprtHca pa3HOpone€H TO THAPOJIOTHYECKUM M THAPOXUMHUYECKHM IMOKa-
3aresiiM. DTOT (akT AOIKEH HENPEMEHHO YUYUTHIBATHCS NMPH CO3MaHUHM CETH STaJOHHBIX CTBOPOB.
Hcxons u3 3TOro KOJMMYECTBO TaKUX CTBOPOB B 0acceliHe, C YYeTOM PeK Pa3HOTO MOpSIKa, JOKHO
OpITh He MeHbIIe 6—8. Hambomee cOOTBeTCTBYIOMMMH ydacTkamm OacceitHa moryT Obith OOIIT
(3amagHO-AnTalicKMil TOCYZApCTBEHHBIN NPUPOAHBIN 3amoBenHuk, Katon-Kaparaiickuii rocymap-
CTBEHHBIN HaIlMOHAJBHBIN MPHUPOIHBIA MapK), a TaKKe€ BEpXHHUE TEUEHMs PEK, PACIMOJIOKEHHBIE B
30HaX, [JI€ aHTPOIIOTEHHOE BIIUSHUE CBEICHO K MUHUMYMY.

B menom monaxos, OCHOBaHHBIN Ha CETH JTAJOHHBIX CTBOPOB, NMO3BOJIUT 0oJiee PEaTUCTHYHO
OLIEHMBATh COCTOSIHUME pek B Oacceiine Bepxnero Eprtuca. Kpome toro, Gacceitn Bepxuero Eprtuca
MO>KHO PacCMaTpUBaTh KaK «IIOJUTOH» AJI alalTaluu Ka3aXxCTaHCKOTrO BOAHOTO 3aKOHOAATENIbCTBA K
3akoHojaTenscTBy EC depe3 BHeapeHue MoyiokeHH BogHoW pamMO4yHON AUPEKTHUBBL. DTOT OIBIT
MO>KHO Oy/IET pacrpoCTpaHATh Ha Apyrue peunsle 6acceiinpl Kazaxcrana.
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