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EBPOINEVICKASI PAMOYHAS BOJITHASI JUPEKTUBA
N 9KOJIOTHYECKOE KAYECTBO BOJIHBIX PECYPCOB
BACCEMHA BEPXHEI'O EPTHCA

Maxkanaoa cy pecypcmapuviHbll IKOLOUALBIK HCAROAUBIH 6A2ANAY 3AMaHayu 30ic maciioepoe Kapacmuipbi-
J1a0bl dHcane anpodayus, detiimoeny men JKoeapevr Epmic baccetiinoezi Eyponanvix Lllenbepnix Cy [lepexmusa-
CbIHbIH KeUOIp NPUHYUNMEPIHIY HOMUICELEPICUNAMmManaobl.

Onucanvl cospemeHnvle N0OX00bl 8 0OIACMU OYEHKU IKOTOSULECKO20 COCIMOAHUS B0OHBIX PeCypcos, npeo-
cmaegiensl pe3yibmamsl anpodoayuu, aoanmayuu U 6HeOpeHus: HeKomopvix npunyunoe Eeponetickou pamounotl
B00HOU OUPEKMUBLL NPUMEHUMENbHO K 6000moKkam 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 LIeJIb CTaThH — 03HAKOMHTH CIIELUATUCTOB, 3aHUMAIOIIUXCSI MOHUTOPUHIOM U TIpo0ie-
MaMM Ka4yecTBa IOBEPXHOCTHBIX BOJ, C OJHUM W3 COBPEMEHHBIX MOIXOM0B OHOMHIMKALIMHA — CHUCTE-
MO 3TaJOHHBIX CTBOPOB, MPEACTABUTH PE3YJIbTAThl allpoOalliy, aAaNTaI[i U BHEAPEHUS HEKOTOPHIX
npuHIMIIOB EBponeiickoil paMo4YHO#l BOJHON AWPEKTHUBBI NMPUMEHHUTENBHO K BOJOTOKaM OacceliHa
Bepxuero Eptuca.

Pexa EpTuc sBisercs TpaHCTpaHHUYHBIM BOJOTOKOM, OEpyIIMM Hadajio Ha TeppuTopuu Kutaii-
ckoii Haponnoit Peciyonuku (KHP) (Tak HaspiBaemsbiii Kapa Epruc), npoTekarommm 1o TeppuTopun
Kazaxcrana u BnanmatornmM B p. O0b Ha Tepputopun Poccuiickoit ®@enepanuu. Bepxue-Eprucckuit
BOJHBIA OacCeiH SIBISAETCS OTHUM M3 YETBHIPEX KPYIHBIX PHIOOXO03SHUCTBEHHBIX OacceiHOB Pecmy0-
nuxku Kazaxcras.

B ©Oacceline Bepxnero Epruca BblaenstoTcsi 4eThlpe OCHOBHBIX Oporpauyeckux paioHa:
3amangHeiit Anrait, FOxublt Anrait, Caysipo-Tap0Oarataiickuii 1 KanOuHckuit xpeder; Mex Iy mocie-
HAMU 3aKiIrodeHa oOmmpHas JKalicaHckas kKoTioBuHA ¢ 03. JKatican [1]. ['opable Gapbhepbl 00yCIIOB-
JUBAIOT Pa3IMYHbIC OPOKIMMATHYECKUEe A(PQEKTbl, YTO TPOABISAETCS B Pa3sHOOOpasHBIX (hopmax
penbeda, KuMaTe, CTOKe, OYBaX, pACTUTEILHOCTH M )KUBOTHOM MHpE. XapakTep ruaporpaguyeckoi
CEeTH HAXOIMTCS B TECHOMH CBA3U C oporpadMuecKUMH U KINMAaTHIECKUMH yCIOBUAMH [2].

Eptrc ¢ ero MHOTOBOAHBIMH MpaBOOEpEKHBIMU MpHUTOKaMU — BykTeipmoii, Yias6oit u O0oii
3aHMMaeT LEHTpaJbHOE MecTo B ruuporpaduyeckoii cetu Bocrounoro Kazaxcrana. bacceiiHbl
HOCIEIHUX OXBAThIBAaIOT TeppuTopuio 3amanHoro Antas. Peku IOxHOro Anras MeHee BOAOHOCHBI.
Hamnbonee kpymnueie n3 Hux — Kaba, Ankabek, Kamwkep, Kypummm, Hapeim. Ene MeHee BOZOHOCHBI
Bce neBoOepeskHble nputoku Epruca — Kenaupnuk, Yitnene, boken, Keizpuicy, llap u Hlaran [1].

B nocnegHue rogsl OCTPO CTOMT BOIPOC ONTHUMH3ALMHU THAPOJIOTHYECKOTO PEXHMMa BOAOEMOB
OacceifHa ¢ Lebl0 YBEIMYCHUS UX IPOLYKTHBHOCTH IO PHIOE M APYTMM THAPOOMOHTAM, COXPaHEHUS
6uopasznoobpasus. KHP 3aperymuposana ctok p. Kapa EpTuc B BepxHEM TEUEHUH, U3-3a UETO THI-
POJIOTUYECKUH PEXHUM PEKH M €€ BOIHOCTh, a KaK CICACTBHE M THIPOXUMHUYECKHH PEXUM, MpeTep-
e w3MeHeHus [3].

B cuiy ucTopuueckn M 3KOJOTHUYECKH CIOXKHMBIIUXCA OOCTOSTENHCTB p. EpTHC M ee mpuTOKH
MHTEHCHBHO MCIOJB3YIOTCS U XO3SHCTBEHHOTO M MUTHEBOTO BOJOOOECHEUEHHs, a Takxke copoca B
HUX PAa3JIMYHBIX MPOMBIIUICHHBIX U KOMMYHaJIBHBIX CTOKOB. Bocrounsiii Kazaxcran — 3To weHTp
[[BETHON METaJLTypruH, TOPHOI00BIBAIOIIEH MPOMBIIUIEHHOCTH, TEIUIO- U THAPOIHEPTETUKH, KOTOPhIE
BHOCSIT HEraTUBHBIHM BKJIaJ B OOIIYIO SKOJOTHYECKYIO KapTHHY COCTOSIHUS pernoHa [4, 51.

OCHOBHBIE MCTOYHHUKH 3arpsA3HEHHS IOBEPXHOCTHBIX W TOI3EMHBIX BOJ CBS3aHBI C AEATEIb-
HOCTbIO T'OPHOZOOBIBAIOIIMX U TOPHO-OOOTaTHTENbHBIX MNPEANPHUSITHH, B IEPBYI OuYepeAb 3TO
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OpOLICHHBIC W HE BBIBEJICHHBIC M3 JIKCIUIyaTallMd PYAHUKA W IIaXThl, OOHAKCHHBIC MOBEPXHOCTHU
TOPHBIX BBIPAOOTOK, OTBaJbl, XBOCTOXPAHWINIIA M MPOAYKTOXPAHWINIIA 000TaTUTEIbHBIX (aldpuK,
OTBaJIbHBIC MPOAYKTHl M TNPOMBIIIJICHHBIE CTOKM METAIIYPrHUeCKUX, XUMHKO-METAJLTYPrUueCcKHX,
XMMUYECKUX, TEIUIOIHEPTETHUECKUX M MAIIMHOCTPOUTEIBHBIX MPEANPHUATUI. 3arpsS3HEHHE KOMMY-
HAJIbHO-OBITOBBIMHA CTOKaMH CBSI3aHO C HEJOCTATOYHOM MOIIHOCTBIO OUMCTHBIX COOPY>KEHHH B Y CTh-
Kamenoropcke, CemunanaTuHcKe, a TakKe B JPYTHX ropoJiax U nmocenkax [6].

st Box EpTtrcckoro OacceifHa xapakTepHa KaIMHUEBO-MOJIMOACHOBAS crienuanu3anus. [ eoxu-
MHUUeCKas CTPyKTypa Boabl Eprtucckoro Oaccefina umeer sun: Zn>Cu>Mn>Pb>Mo>Cr>Cd>Co.
JIOHHBIM OTJOKEHUSM TOBEPXHOCTHHIX BOA EpTtucckoro OacceiiHa CBOWCTBEHHa KaJaMHEBO-
CBUHLIOBasl crenuanu3anusa. ['eoxumuueckas CTPYKTypa IOHHBIX OTJIOKCHHH IOBEPXHOCTHBIX BOJ
Eprucckoro 6accetina umeer Bua: Zn>Mn>Pb>Cu>Cr>Co>Cd>Mo [5, 7]. Takum oOpa3om, yHHBEp-
CAJIbHBIMH 3JIEMEHTAaMH-UHIMKATOPaMHU MPOMBIIIJICHHOTO 3arpsi3HeHus OacceiiHa p. Eptuc sBustorcs
CBHUHEL, LIWHK, MeZb, KaJAMUI1, MapraHel, XpoM.

[IpomblieHHOE 3arpsi3HEHUE cOPOCaMM CTOYHBIX, IIAXTHBIX U JPEHAKHBIX BOA SBISIETCS HaW-
Ooiee cymecTBeHHOI npobiemoii Oacceiina BepxHero Eptuca. 3arpsizHeHne MpUBOAUT K CEPHE3HBIM
U3MECHEHUSIM (HU3UKO-XUMHUECKHX CBOMCTB BOJIBI, OTPAKAIOIIMXCA HA COCTOSHUH THUAPOOHOHTOB
BOJI0OEMA. DTO B CBOIO O4epelb BEAET K Jerpajalii BOAHBIX 3KocucTeM. OTHOCUTEIbHO HEU3MEHHbBIE
BOJIOTOKH COXPAHSAIOTCA B OCHOBHOM B IIPEATOPHSIX U ropax [2].

OnrtumaneHOE ynpaBieHHE BOIHBIMU PECypCaMu MOXKET OBITh 00ECTIEYEHO TOJIBKO MPH HATUYUU
MOJHOM, JOCTOBEpHON M CBOEBPEMEHHOH MH(OPMALUN O COCTOSIHUU U TCHIACHLUSIX U3MECHEHHS BOJ-
HBIX 9KOCHCTEM WJIM MX OTAEIbHBIX KOMIOHEHTOB. CrcTeMoi, obecreunBarolieil Bce ypOBHH yIpaB-
JieHus HeOOXOAMMOW 3KOJOTMYEeCKOi MHpOpMaLuen s ONpeAesieHUus] CTPaTeruy MPHPOIOIONb30-
BaHMS U NPHUHATHS ONEPAaTHUBHBIX PEIICHHMH, SIBISCTCS MOHUTOPUHI ITOBEPXHOCTHBIX BOX. MOHHUTO-
PHHI TIOBEPXHOCTHBIX BOJ MPEACTaBIAET COO0M CHCTEMY IIPOBOJUMBIX IO OIPEAEICHHON IPOrpaMme
JUTMTEIILHBIX PETYISPHBIX HAOMIOACHUH 32 BOJHBIMU 3KOCHCTEMaMH, OLICHKY UX COCTOSHHUS, aHATH3 U
NPOTHO3 UX U3MEHEHUH O] BO3JCHCTBUEM NPUPOAHBIX U aHTPOTIOTeHHBIX (hakTopoB [8].

B Hacrosiiee BpeMsi CUCTEMbl MOHUTOPHHIA IIOBEPXHOCTHBIX BOJ IPETEPIEIH CYIIECTBEHHBIC
n3MeHeHus. OCHOBa ATHX U3MEHEHHI — CYIIECTBEHHOE BO3PACTAHUE POJIH OHOIOTHYECKOTO KOHTPOJIS,
OCHOBAaHHOTO Ha MeTOAax OMOWHAWKAIUH. bruonormyeckuii KOHTPOJIb — 3TO OLIEHKA COCTOSHHS BOJI-
HBIX 9KOCHUCTEM HJIM X KOMIIOHEHTOB 10 XapaKTEPUCTHKaM COOOIIECTB THAPOOHOHTOB.

OCHOBHOW TPHYMHOHN TIepexoma Ha OMOJOTHYCCKUH KOHTPOJb SBISIETCS TOT (PakT, 9TO cO00-
[IECTBA BOJHBIX OPTaHU3MOB OTPAKAIOT COBOKYITHOE BO3ACHCTBHE (PaKTOPOB Cpelbl Ha COCTOSHUE
BOJIHBIX 9KOCHUCTEM M Ka4eCTBO MOBEPXHOCTHBIX BOJ.

OpnHako (u3nyeckue U XUMHUYECKUE METOIbI KOHTPOJIS MIO-IIPEXKHEMY SBILIFOTCS BaKHOM COCTaB-
JISIOIIEN eJMHON CHCTeMbl MOHUTOPHHTA ITOBEPXHOCTHBIX BoA. CrcTeMa MOHUTOpHHTA O6a3upyercs Ha
MHQOPMAIMOHHBIX MOTPEOHOCTAX Monb3oBareieid. C 3TOH TOUKH 3peHHs THIpOXUMHUYecKas HH(Op-
Manus B Oonbliel CTeneHn BOCTPeOOBaHA KOHKPETHBIMH BOJOIOJIB30BATENIAMH, a TI'MIPOOMOIIO-
rudeckas — yNnpaBlIeHYECKHMHU CTPYKTYPaMHu TPH ONpPEJeNICHH CTPATEeTHH MPHPOIONOIb30BAHUS U
OTCIEXKHUBAHUM 3P PEKTHBHOCTH MPUPOJOOXPAHHBIX MEPOTIPHUATHHL [9].

OpnHo¥ M3 OCHOBHBIX 33/1a4 HCCIIEIOBATENCH-TUAPOOHOIIOTOB SIBIAETCS BEIOOP TaKUX METOIOB U
KPHUTEpHEB, KOTOPhIE MOIJIN OBl aA€KBATHO OTPAXKaTh YPOBEHb aHTPOIIOI€HHOI'O BO3EHCTBUS Ha BOJI-
HbIE 00BEKTHl. HanbompIyto akTyanbHOCTh IPHOOPETAIOT MCCIeOBaHUS, CBA3aHHbIE ¢ anpolanuen u
BbIABIICHHEM 3G PEKTHUBHOCTH Ha PETMOHAIBLHOM YPOBHE METOAOB PaMOYHON BoxHOU mupekTsbl EC,
U CpaBHEHHE UX C MHAEKcaMH, yHU(uIMpoBaHHBIMY 111 KasaxcTana.

Esponeiickas pamounas 600HAsL OUPEKMUBA U IKOAOSUUECKOE KAYeCmeO BGOOMBIX PEecypCo8.
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. DTOT TOKYMEHT perJIaMeHTHPYET MOAXO0/bI B TIOJIUTHKE OXPaHbl, UCTIOIH30BAHUS U
yIpaBlieHHs BOAHBIMU PECypcaMH M MPHU3BaH FapMOHU3UPOBATH W YHU(MUIHPOBATH MOAXOIBI CTPaH
EC k ympaBnenuto BOIHBIMU pecypcamu U ux oxpase [10].

JlupexTrBa ycTaHaBIMBAaE€T PaMOYHbIE TPEOOBAaHUS OTHOCUTENBHO 3alUThl BCEX BHUIOB BO[,
BKJIIO4Yasi IOBEPXHOCTHBIE BOJBI CyX0J10J1a, TPAH3UTHBIC U MPUOPEKHBIE, a TAKKE MMOJI3EMHBIC BOJIBI.
OTH TpeOOBaHMs 3aKII0YAIOTCS B CIEAYIOMIEM:
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— TpenoTBpalleHHe NalbHEUIIero yXyAUIeHHd, 3alluTa W YIyYIIEHHE COCTOSHHS BOJTHBIX
pecypcos;

— CTUMYJIMPOBAaHUE BOCIPOU3BOAUTEIBHOIO UCTIOIb30BAHNS BOBI;

— yJIy4IlIEeHHE BOAHBIX 3KOCHCTEM Ojaronapsi JeHCTBUAM U e TEIbHOCTH, KOTOPhIE HAlPaBJICHBI
Ha MIOCTOSIHHOE yMEHBIIeHHe cOPOCOB BOABI, COAEprKalled B cebe MPUOPUTETHHIE BEIIECTBA, a TAKKE
Ha IIpeKpaleHne cOpocoB BOIbI, KOTOPas 3aKII0YaeT B ceOe MPUOPUTETHO OIIACHBIC BEIIECTBA;

— obecrieueHne NOCTENIEHHOIO YMEHBIICHUS 3arpsi3HEHUS IOI3€MHBIX BOJ U IIPEIOTBPAILCHUS UX
3arpA3HeHus B OyIylieM;

— YMEHBIIIEHHE HETaTUBHOTO BIVMSHHUSA HaBOJHEHUH U 3acyX.

I'maBHO¥M mensto BPJI/WFD sBisiercss mpemoTBpaiieHne yXyIOIICHHs] COCTOSHUS BCEX IOBEPX-
HOCTHBIX BOJHBIX OOBEKTOB C LIENbIO JIOCTHKEHHS MMH ‘‘XOpOIIEro KadyecTBa’ BOJBI, a HE €CTeCT-
BeHHOro. TaM, rie Xopommii ypoBeHb KadecTBa BOJIbI YK€ CYIIECTBYET, €TO CIEAYET MOAJIEPKUBATh.
Oto TpeOOBaHME OCHOBAHO Ha OOBEKTUBHOH OLIEHKE IOCIECACTBUN B3aMMOOTHOIIECHUH «4EIOBEK—
IIPUPOJa», OCHOBAHHBIX HA MHTEHCHUBHOM HCIOJIB30BaHUM IMPHPOIHBIX PECYpCOB W HCKIHOYAIOIINX
BCJIEJICTBHE 3TOTO BO3MOXKHOCTb UX COXPAaHEHHUS B €CTECTBEHHOM COCTOSHMHU. OgHaKo TpeOOBaHUA K
Ka4eCTBY MMOBEPXHOCTHBIX BOJ AOJIKHBI OBITH CHOPMYITMPOBAHBI TaK, YTOOBI C yUETOM MECTHBIX yCJIO-
BUIl TOOMTHCS TAKOTO MX COCTOSHMS, KOT/a BJIMSHHE YEIOBEKa CBOIUTCA K MHHUMAJbHO BO3MOJXK-
HOMY [8, 9].

11 TIOBEpXHOCTHBIX BOJ «XOpOILIEE COCTOSHHUE» OINpENeseTcs «XOPOLIUM» IKOJIOTHYECKUM
COCTOSIHHEM U «XOpOIIMM» XUMHUYECKHM COCTOSHHUEM. B CBOIO ouepenb 3KOJIOTMUYECKOE COCTOSHHE
oTIpeieNsieTCs DIIEMEHTAaMH OHOJIOTHUECKOTO Ka4eCTBa BMECTE C THIPOMOP(OIOTHIECKUMH U (PU3UKO-
XUMUYECKUMH dJleMeHTaMH. Kak OpHeHTHp NMpHHUMAKOTCs pedepeHUHOHHbIE YCIOBUS, KOTOPHIE 110
CYIIECTBY SIBJISIIOTCSL YCIOBHSIMH “HETPOHYTOr0” COCTOSIHUSA, WM COCTOSIHUSL ‘‘HE3HAUYUTEIBHOTO”
BITUSTHUS YEJIOBEUECKOMN AesTenbHOCTH [11].

Xoportiee 3KOJI0TrHUeCK0e COCTOSHUE TOTO MM HHOTO BOJHOT0 00BbeKTa OyIeT JOCTUTHYTO TOT/a,
KOTJa OTKJIOHEHHE OT peepeHIIMOHHBIX YCIOBUH OyJeT He3HAUUTENFHBIM WIM OTCYTCTBOBAaTh BOOO-
mie. IlockombKy OCHOBHBIE BOIOTOKH OacceitHa Bepxmero Eprtrca wcmbITanmm omnpemeieHHBIC W3-
MEHEHHMsI, TO JOCTIKEHHE UMH XOPOIIET0 COCTOSHHUS BO3MOXKHO JIMIIL OJlarofaps aHTPOIOTeHHOMY
BMEIIATEIbCTBY — IPUPOJIOOXPAHHBIM MEPOTIPUATHSIM.

Bopnas paMouHasi AMpeKTHBA He sIBJsIeTCSl 00s3aTeNbHOM Il BHeapeHus Kasaxcranom, mo-
ckobKy OH He sBisiercss wieHoM EC. Omnrako Kazaxcram BxomuTt B EBpasuiickmii SKOHOMHYECKHI
coto3 u [llanxaiickyro opranuzauuto cotpynauuectsa. 11 saBaps 2001 r. PK 6puta moanucana Kon-
BEHIIMS [0 OXPAHE U MCIIOJIb30BAHUIO TPAHCIPAaHUYHBIX BOJOTOKOB M MEXIyHapoAHBIX o3ep (1992).
KaszaxcraH y4acTByeT B CIEQYIOIIUX MEXIYHAPOIHBIX COTJIAIICHUSX, CBA3AHHBIMH C YIIPABICHUEM
TpaHCTPaHUYHBIMH BOZO0TOKaMHu (kacaTensHo pek Kapa Epruc u Eprtuc):

Cornamenue mexny Kazaxcranom, Keipreizcranom, Y36ekucranom, Tamkukuctanom u Typkme-
HHCTaHOM O COTPYIHHUYECTBE B Chepe COBMECTHOIO YIPABICHHUS UCIOIb30BAHHEM U OXPAHOM BOAHBIX
PECYPCOB MEXIOCYAaPCTBEHHBIX HICTOYHHUKOB;

Cornamenue mexny IIpaBurensctBoM Poccuiickoit @enepanuu u llpaButensctBom PecmyOmuku
Kazaxcran o coBMECTHOM HCIIOIB30BAHUH U OXPaHE TPAaHCIPAaHUYHBIX BOJHBIX OOBEKTOB;

Cormamenue mexay IlpasutensctBom PecrryOnmku Kazaxcran m IIpaBurensctBoM Kutatickoit
Haponnoii PecrryOnuku o coTpyiHUUECTBE B cpepe UCTIONB30BaHUS M OXPaHbl TPAHCTPaHUYHBIX PEK;

Cornamenue Mexny MunuctepcTBoM cenbekoro xo3siicta PK u MunuctepcTBOM BOIHOTO
xo03siictBa KHP 00 skcTpeHHOM yBEIOMIIEHHH CTOPOH O CTUXHHHBIX OSACTBUSAX HA TPAHCTPAHUYHBIX
peKax;

Cornamenue Mexay MUHHCTEPCTBOM OXpaHbl okpyskarouied cpeast PK u Munucrepcrsom
BogHOTO X03siicTBa KHP 0 B3anMHOM 0OMEHE THAPOIIOTHYECKON U THAPOXUMHUYECKOH WH(pOpMaIien
(maHHBIMU) TOTPAHUYHBIX THAPOTIOCTOB OCHOBHBIX TPAHCTPAHUYHBIX PEK;

Cornamenue mexny I[IpaButensctBom PK m IlpaButensctBom KHP 006 oxpaHe kauectBa BOJ
TpaHCTPaHUYHBIX pek [12].

Memoouueckue eonpocwi uedpenusi Boonou pamounoti oupexmuevt 6 Kasaxcmane. Bwibop
HOMEHYUAIbHBIX IMANOHHBIX CMBOPO8 HA pPeKax pasiuyHozo nopsaoka. B cBa3u ¢ yHUHUKaIen

82



«BoOdHbIe pecypchbl LjeHmpanbHOU A3Uu U UX UCMONIb308aHUE»

MOJIXOZIOB K OIPENIENIeHNI0 SKOJIOTUYECKOTO KauecTBa IMOBEPXHOCTHBIX BoA B crpaHax EC Oblia
pa3paboTaHa cuCcTeMa ero OmpeesIeHHsI TyTeM HCIOIb30BaHMsI ATaJOHHBIX CTBOPOB [§].

OcHOBHas 11eJIh CO3/IaHUS CETH 3TaJOHHBIX CTBOPOB B Oacceiine Bepxnero Eptuca — ycraHoBHUTE
STAJIOHHBIE 3HAYEHHS TOKa3aTeJiei, 10 OTHOIICHWIO K KOTOPHIM U OyIeT ONpeAemsThCS IKOJIOTH-
9YecKoe KaueCTBO BOJABI HAa CTBOPAX, HCHBITHIBAIOIIMX AHTPOIOT€HHOE BIUSHUE. DTO MO3BOJIUT MOBHI-
CUTh OOBEKTHBHOCTh MH(OPMAIMK MO KAYECTBY IOBEPXHOCTHBIX BOJ, KOTOpas SIBISETCS OCHOBOWM
3¢ PeKTHBHOTO yTpaBieHUs BOAHBIMU pecypcamMu OacceiHa.

[Tox peyHBIM 3TaJIOHHBIM CTBOPOM MOHMMAIOT YYaCTOK PEKU. HAXOAMIMKCS 110J MUHUMAIbHBIM
AHTPOIIOTCHHBIM BO3JEHCTBUEM, THUAPOMOPGOIOTHIECKHE, OHONIOTHYECKUE, (PU3NIECKO-XUMHUIECKUE
XapaKTePUCTUKH KOTOPOTO MAaKCUMAIBHO MPUOIIKEHBI K HICXOAHOMY (€CTECTBEHHOMY) COCTOSTHHIO.

DTaloHHBIE CTBOPHI B KaXI0M cybbacceitne Bepxnero Epruca 1omKHEI OBITH pacroioKeHbI Ha
peKax pa3Horo mopsiaka (1o MPUHITOM THAPOJIOTHYECKO Kiaccudukanuu). Kak MoaenbHble mpea-
JAraloTCs CIIEAYIONUE STATOHHBIE CTBOPBI:

y4acTok p. bpekca (OunIoBka), pacoaoKeHHbIN B 7 KM BBIIIE T. Punaepa;

yuacTku pek Ak O6a u Kapa O6a, pacnosiokeHHbIE Ha TEPPUTOPUH 3aragHo-ANTalCKOTro rocy-
JAPCTBEHHOTO MIPUPOJTHOTO 3aIIOBEHNKA;

yuacTku pek benas bepens u Bykteipma, pacnionokeHHbsle Ha Tepputopun Katon-Kaparaiickoro
roCy/apCTBEHHOTO HALIMOHAJIBFHOT'O MIPUPOTHOTO MapKa.

Marepuansl o pa3paboTKe U anpoOaluy BIIIE YKa3aHHBIX 3TATOHHBIX CTBOPOB MPEACTABICHBI B
psane myOnukarmmii [13—-19]. B pesynprate wucciemoBaHHS TOHHBIX COOOIIECTB OECIIO3BOHOYHBIX
BOJIOTOKOB Oacceiina p. Ynsou, Bykteipma, O6a, B TOM umcne nporekatommx Ha teppuropuu OOIT
Bocrounoro Kasaxcrana [20-30], co3nana Mojens OMOIIEHO3a «ITAJIOHHOTO CTBOPa» JUIS CPEIHUX U
ManbIX pek OacceiiHa Bepxuero Eptuca. OHa comepkut Oonee 16 TakcOHOB, BKIIIOYast HE MeHee 3
BUJIOB JINYMHOK BECHSIHOK, HE MEHEE 5 BHIOB JMYMHOK ITOJICHOK, HE MeHee 3 BUIOB JIMYMHOK pydei-
HUKOB. B cocTaB Makpo3000€HTOCa 3TAJIOHHOTO CTBOpA TaKXe BXOISAT BTOPOCTENEHHBIE TAKCOHBI —
JUYUHKHA OBYKPBUIBIX, TMHABKH, MOJUIIOCKH, pakooOpa3Hble, JUYMHKH KIJIOMOB M YKH, OJHIOXETHI.
KomnmdaecTBO 1 cocTaB BTOPOCTENIEHHBIX TAKCOHOB MOTYT BapbUPOBATh.

Mogens coolIecTBa 3000€HTOCa 3TAJOHHOTO CTBOpA MpeAHA3HAYeHA IS METPOJIOTHYECKOTO
o0ecrieueHus] I3MEPEHUH MPH OLIEHKE KauecTBa MOBEPXHOCTHHIX BOJ IO IMOKa3aTelsiM 3000€HTOca U
KOHTPOIIE TOTPEIIHOCTA Pe3ysbTaToB M3MepeHuid [15]. MonudunupoBaHHbIi OMOTHYECKUI WHAEKC
Bynusucca mo3BomnsieT 0oiee OOBEKTHBHO OIEHMBATh KaueCTBO BOJ IPH MPOBEJCHHH MOHHTOPHH-
TOBBIX, PEKOTHOCIMPOBOYHBIX, 3KCIIEPTHBIX paboT B Oacceiine Bepxuero Eprtuca. [lpu cocraBnenuun
aJanTHPOBAaHHOW PAacYETHOM TaOIUIBI YUTEHBI OCOOEHHOCTH PETHOHAIBLHONU THAPO(hAyHBI BOJOTOKOB
OOIIT u mokazareiu «3TaTOHHOTO» cTBOpa [13, 16, 17].

Kak pe3ynpTar MHOTOJETHEIO MOHHTOPHMHIA BOJOTOKOB MMIIAKTHOM 30HBI M HCCIEIOBaHHMA
TUIPOOHOLIEHO30B BOJOTOKOB, mpoTekatoumx Ha Ttepputopun OOIIT Bocrounoro Kazaxcrana,
paspaboraHa m BHeceHa B peecTp Kazaxcrama meTomwka BeIOTHEHUS m3Mmepenmii (MBU) «Bombl
noBepxHocTHBIE. OlIeHKa KauecTBa 10 MOKa3aTeJiIM Makpo3000eHToca» [31], co31aHbl METOIUICCKHE
pexkomennanuu «OIEHKa KadecTBa IOBEPXHOCTHBIX BOZ IO TOKa3aTelsiM MaKpo3000eHToca» |
«Pa3paboTka 3TaIOHHOTO CTBOPaY.

Buvibop nomenyuanbHulX 5mManiouHbIX noKazamenel u ux cneyu@uxayus. ITATOHHBIE TIOKAa3aTeNH,
KOTOpbIe MOTYT OBITh MCIOJB30BaHBI IJIsi OLIEHKH DKOJOTHYECKOro KadecTBa BOX B Oacceiine Bepx-
Hero Epruca, paszmeneHsl Ha TpW THIA: THAPO(PHU3MUECKHE, TUAPOXUMUYECKHE W THAPOOHOIIOTH-
yeckue. llocnennue SBISIOTCS OCHOBHBIMH JUISI OMPEIEIICHUS HKOJIOTHYECKOTO COCTOSHHS BOJHBIX
skocucteM. B eBponeiickom mpotokone STAR ykaspiBaeTcs, 4TO NepedeHb TUAPOPUZNICCKUX U
THIPOXUMHUYECKHX MOKa3aTeJel JOIKeH ObITh MUHMMAJICH M BKIIIOYATh TOJBKO T€ M3 HUX, KOTOPBIE
CYIIECTBEHHBIM 00pa30M BIIUSIOT Ha COCTOSTHUE OUOTEHI.

[porecc onpeneneHus: IKOIOTHYECKOTO KayecTBa BOJBI (PaKTHYECKH TPEICTABISET COOOH Kiac-
CHU(HKALMIO YIaCTKOB PEKH HAa OCHOBaHMH ONPEIETICHHBIX MMOKa3aTeIel ¢ Mocae Iy oM CpaBHEHHEM
UX MeTpHK. MeTpuka — 5TO XapaKTepHCTHKa OHMOTHI, KOTOpas W3MEHSETCS HEKOTOPBIM MpecKa-
3yEeMBIM IIYTEM C yBEITMYCHHEM aHTPOMOTEHHON Harpy3kd. V3 maHHOTO ompeneieHus CleayeT, 4To B
Ka4yecTBe METPUKU MOTYT OBITh MCIOJB30BaHBI pa3jIMyHbIE MOKA3aTEeNH, XapaKTepU3yIoIIUe COCTOs-
HHE OTIEIBHBIX COOOIIECTB, BXOAALINX B PEUHYIO OHOTY.
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OcHoBHOE TpeOOBaHHE K METPHKE — HU3Kas BapHaOeIbHOCTh B Mpe/eiaXx HOPMBI (OlleHMBaeMast
1o K03(h(HUIMEHTY Bapualui) U 9yBCTBUTENBHOCTD K Pa3NUUHbIM HapyiieHus M [10].

[TonaBnstomee OONBIIMHCTBO CTPAaH HCIOIB3YET MAaKpPO3000EHTOC KaK OCHOBY i OMOMHIH-
kanuu. [Ipr 5TOM OCHOBHOE BHUMaHHE YIEISACTCS IPUMEHEHUIO YYBCTBUTENILHBIX TAKCOHOB OCHTOCA,
T.e. (PaKTHYECKH CHCTEMbI BUJIOB-UHIUKATOPOB U OMOTUYECKUX WHIEKCOB.

JloHHbIe OECMO3BOHOYHBIE W HMX COOOIIECTBA SABIISIOTCS UYyBCTBHUTEIBHBIMH HHIMKATOPAMH
3arpsi3HeHUsT OMOTEHHBIMH W TOKCHYECKHMH BEIIECTBAMH, 3aKHUCIEHUS W HBTPOGUKAIUU BOJHBIX
00bekTOB. CTPYKTYypHBIE M (PYHKITMOHAIBHBIC XapPaKTEPUCTHKH 3000€HTOCA SIBIISIOTCS TEPCIICKTUB-
HBIM 3JIEMEHTOM CHCTEMbI MOHUTOPHHTA 3arPs3HEHUS TOBEPXHOCTHBIX BOJ| M TIO3BOJISIOT OIIPEICIHUTh
HKOJIOTUYECKOE COCTOSHHE M TPO(PHUECKUI CTaTyC BOJHBIX OOBEKTOB; OIEHHTH KauecTBO IOBEPX-
HOCTHBIX BOJI KakK Cpelbl OOWTaHWS OPraHW3MOB; OINPEACITUTHh COBOKYITHBIH 3P (deKT KOMOMHHPO-
BAHHOTO JICHCTBUS 3arpsI3HSIOMINX BEIIECTB; JIOKAIM30BaTh HCTOYHUK 3arpsI3HEHUS; YCTAHOBUTD THITBI
3arpsi3HUTENIC W BO3HMKHOBEHHE BTOPHUYHOTO 3arpsisHeHusi Box. IlpemmyriectBa 3000eHTOCA TpHU
MHIUKAIMN 3arps3HEHUs ONpelelsioTcs MPUYPOUYESHHOCTRIO K ONpeaenéHHbIM cyOcTpaTaM, Ja0uiib-
HOCTBIO TIPM PEaKlWH Ha 3arps3HEHUE, OTHOCHTENBHOW YCTOHYMBOCTBHIO K TABOJKOBOMY CHOCY U
MOBBIIIEHHOW MYTHOCTH BOJbI, YyBCTBUTEIBHOCTHIO K BO3JECHCTBUIO TOKCHYECKOTO W TETLIOBOTO
3arpsisHenust [32-34].

CpaBHHUTENBHBIN aHANH3 OMOMHANKAIIMOHHBIX TIOKa3aTesel, HHAEKCOB U METPHK, IpeiaraeMbIX
JUISL UICTIOJI30BAHUSI TIPU OIPEJICIICHUN KauecTBa BOJibl EBponeiickoil paMo4HOM BOJHON JUPEKTUBOM,
paHee OBUT MPOBEACH I MallbIX PEK JIECOCTENHOH 30HBI BBICOKOTO 3aBOIDKBS, OTHOCSIIUXCS K
MPEIrOPHBIM BOJOTOKAM, U B Pa3lIMYHBIX CTBOpax pek, Brnagaromux B p. Cok: baiityran, Kamsima,
CocHOBKa, a Taxke IJIs MalbIX pek Oacceitna p. [lpumsate [35-41].

Pe3ynpraTel MHOTOJIETHETO MOHHTOPWHTA BOJOTOKOB WMITAKTHOM 30HBI W HCCIIEIOBaHUMA
BOJIOTOKOB, Tporekatomux Ha tepputopuu OOIIT Bocrounoro Kazaxcrana [20-30] B Oacceiine
Bepxunero Eptuca, mo3BoJisitoT NpeNIoKUTh CIEAYIOMINE METPUKH ISl OLEHKH YKOJIOTHYECKOTO Ka-
YeCTBa BOJBL:

1. Yucno maxconos 3006enmoca (S). OHO HaxOmUTCS JJIs KaXIOH B3sToW mpoObl. Jlns psma
kiaccoB (Oligochaeta, Arachnoidea) Gecrio3BOHOYHBIE 10 YPOBHSI BHIA HE ONPENCISIOTCS, W KIIacc
ykasbiBaeTcs nenukoM. [l orpsga Diptera (cemeiictBa Chironomidae,Simuliidae, Ceratopogonidae,
Tipullidae, Dixidae u mp.) ompeneneHue OECIIO3BOHOYHBIC O YPOBHS BHIA TaK)Ke HE YCTaHABIIH-
BAaIOTCS, U CEMEWCTBO yKa3bIBaeTCs menuKoM. Clemyer OTMETHTb, YTO IS MOyYeHUS KOPPEKTHBIX
PE3yNBTaToOB, 3Ta METPHKA JOJDKHA OMPENENATHCS C WCIOIh30BAaHHEM OIMHAKOBOTO YPOBHS TaKCO-
HOMUYECKON HIICHTH(PHUKAINA PA3INIHBIX TPYTIN THIAPOOHOHTOB.

2. Unoexc EPT. DTOT WMHIEKC TpelncTaBiseT coOOl cymMMy dYrciia BHIOB cemeiicTB Epheme-
roptera, Plecoptera u Trichoptera. Urucno BumOB omnpeaenseTcs I KaXIOW B3ATOW MPOOBI U 3aTeM
CYMMHPYETCH.

3. Unoexc BMWP. Uunpexc paboueld rpynmbl Ouonormyeckoro Monutopunra (Biological
Monitoring Working Party Index, BMWP) paspaboran MHCTHTyTOM NPECHOBOAHOW 3KOJIOTUH
(BenmukoOpuranus) B pamkax cucteMbl RIVPACS, koTtopast sSBIsIeTCsl OCHOBOM JIJIST OTICHKH COCTOSTHISI
TeKy4uX Boj B BenukoOputanuu u ABCTpainy.

4. Hnoexc ASPT. nnekc cpenHux 3HadeHUH TakcoHOB (Average Score Per Taxon Index, ASPT)
SIBIIIETCSI IPOM3BOAHEIM 0T BMWP u paccumteiBaercs mo cieaytomeir popmyine: ASPT = BMWP /
9UCII0 00HAPYKEHHBIX TAKCOHOMUYECKHX TPy B mHIekce BMWP,

5. Mooughuyuposannwiii buomuuecxuit unoexc Byousucca TBI (Trent Biotic Index).

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

Cneyugurkayus smanounvix nokaszameneti. CrenupuKanus OSTANOHHBIX TIOKa3aTene s
MOCIEYIONIeH OLIEHKH 3KOJIOTHYECKOTO CTaTyca peyHoro dacceiiHa (pakTHYECKH MPeCcTaBiIseT cCo00i
JeTalbHOE ONHMCAHKE STAIOHHBIX MOKa3aTeeld U METOOUK MONyYeHHsI UX METPHK, a TaKiKe HX CpaB-
HEHHE C COOTBETCTBYIOLUIMMH METPUKaMHM, IOJYYEHHBIMH Ui aHAJIOTHYHBIX CTBOPOB PEYHOTO
OacceifHa. DT0 cpaBHEHHE MPOBOIUTCA MyTeM pacuera mokazarens EQI (ecological quality index),
KOTOPBI SIBIISIETCS YaCTHBIM OT JICICHUSI METPHKH JJIsl KAKOTO-THOO CTBOpA HA METPUKY ITAJOHHOTO
cTBOpa. I maBHas mpobiemMa B HCIIOIb30BaHUH ATOTO MOKA3aTeNsl — MpeAesbl er0 U3MEHEHHS IS KOH-
KpETHOTO KauecTBa peUHBIX BoA [9].
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Hccnenyemsblil cTBOp K OMpeAeIeHHOMY KJIACCY YHCTOTHI BOJBI OTHOCHUTCS HAa OCHOBaHHWM BEJIH-
YUHBI OTKJIOHEHUS TECTUPYEMOr0 MoKa3aTessl OT ATAJIOHHBIX YCIOBHH, T.€. o uHAekcy EQI. I'panuiisl
MEXAY Pa3IMYHBIMHU KJIACCAMHU YUCTOTHI BOJIBI ONPEACISIOTCS HA OCHOBAaHUM JAHHBIX, MOJIYYCHHBIX
Ha HTAJIOHHBIX CTBOPAXx.

Benmuuuner EQI MOryT OBITH MCIIONIB30BaHBI I pacdeTa TaKUX ATAJIOHHBIX IOKa3aTeseH, Kak
YHUCII0O TAaKCOHOB MakKpoOecro3BOHOYHBIX, a Takke mHAekcoB EPT m TBI, mis uanekcoB BMWP u
ASPT cymecTByeT coOCTBEHHAS IIIKaJIa YKOJIOTHIECKOTO KadecTBa Box [8, 9].

Bvisoovl u pexomenoayuu. Tlocne npuusatus EBporneiickuM coOOIIECTBOM PaMOYHON BOIXHOMN
JUPEKTHBBI CTAJI0 OYEBUAHBIM, YTO MHOTHE €€ IIOJIOKEHHS W JKOJOTHYECKHE LENU MOTYT OBITh
peann30BaHbl TOJIBKO MPH WHTETPUPOBAHHOM ITOAXOJI€ K BOTHBIM 00bekTaM. OTHUM M3 TaKHX METO-
JIOB MHTETPALMH, KOTOPBIA BKIIOYAET THIPOJIOTHIO, TUAPOMOPQOJIOTHIO, THAPOXUMHUIO M THIPO-
OMOJIOTHIO, SIBJISIETCS] CUCTEMA 3TAIOHHBIX CTBOPOB.

EBponeiickas paMmouHasi BOAHAsI AUPEKTHBA Jajna CYLIECTBEHHBIM TOMYOK PAa3BUTHUIO U COBEP-
IIICHCTBOBAHHIO CHCTEM OMOMHAWKAIINY, B YACTHOCTH 3TO OTHOCHTCS K IpOoIleccaM WHTepKaTHOpPOBKH,
yHH(UKAH METOIOB 0TOOpa Mpod, MX 00pabOTKH U MOCTCAYIONEMY aHAIN3Y.

B Teuenue pspa ner (2006-2015 rr.) npuMeHUTETHHO K BOJOTOKaM Oaccelina Bepxuero Eptuca
MIPOBEZICH CPAaBHUTENBHBIN aHAIN3 OMOWHAMKAIIMOHHBIX IOKa3aTellel, WHAEKCOB M METPHK, Mpel-
Jlara€MbIX [JI WCIOJb30BaHUA MPHU ONPEAENICHUH KayecTBa BoJAbl EBpomnelckoil paMo4yHON BOJHOM
JUPEKTHBOM, OCYIIECTBICHa MoOAM(HKaLus OMOTHYECKOro WHAeKca ByauBucca ¢ ydeToM peruo-
HAJIBHBIX 0COOCHHOCTEH (payHBI, pa3paboTaHa CeTh 3TaJOHHBIX CTBOPOB.

Bacceiin Bepxuero Eptuca pa3HOpoAeH MO THAPOJIOTHMYECKUM M THAPOXUMUYECKUM TOKa-
3aresisiM. DTOT (PaKT AOIKEH HENPEMEHHO YUYUTHIBATHCS NMPH CO3MaHUHM CETH STaJOHHBIX CTBOPOB.
Hcxons u3 3TOro KOJIMYECTBO TaKUX CTBOPOB B OacceliHe, C YYeTOM peK pa3HOTro MOPSIKa, JOJKHO
OpITh He MeHbIle 6—8. Hambomee cOOTBeTCTBYIONMMH ydacTkamu OacceitHa moryT Obith OOIIT
(3amagHO-AnTalicKMii TOCYZapCTBEHHbIN NPUPOAHBIN 3amoBenHuk, Katon-Kaparaiickuii rocymap-
CTBEHHBII HallMOHANBHBIA MPUPOAHBIN MapK), a TakKKe BEPXHUE TEUCHUS PEK, PACIOJIOKCHHBIE B
30HaX, [JI€ aHTPOIIOTEHHOE BJIUSHUE CBEICHO K MUHUMYMY.

B menom moaxon, OCHOBaHHBIA Ha CETH STAJOHHBIX CTBOPOB, TO3BOJUT 0OoJiee PEATUCTHYHO
OLIEHMBATh COCTOsIHUME pek B Oacceiine Bepxnero Eprtuca. Kpome toro, Gacceitn Bepxuero Eprtuca
MO>KHO PacCMaTPHUBaTh KAK «IIOJUTOH» AJIA aJalTaluy Ka3aXxCTaHCKOTO BOAHOTO 3aKOHOAATENbCTBA K
3akoHOmaTenbcTBy EC uepe3 BHeApeHHE TOMOKEHWH BomHOW paMOYHON MHPEKTHBBL. DTOT OIBIT
MOXHO OyJIeT paclpoCTpaHsATh Ha Ipyrue peunsle Oaccelinbl Kazaxcrana.
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