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JIKO0JIOT0-CTATUCTHYECKOE IPOTrHO3MPOBAHHE KA4eCTBA BO/bI
pexu Ecuib B CeBepo-Ka3zaxcranckoii 00J1actu

B cratbe npencTaBineHsl pa3nuyHble TOAXOABI IS OLIGHKU KayecTBa BOJHBIX pecypcoB peku Ecuiip HA TEp-
putopun Ceepo-KazaxcraHckoil 006acT ¢ HCHONIB30BaHUEM PE3yIbTaTOB IKOJIOTHUECKOTO MOHUTOPUHTA.
JlaHa kpaTkasi XapaKTEepUCTUKA PEKH, SBIIAIOIIEICA TPAaHCTPaHUYHOM apTepuell Ui peruoHa. IlpuBencHayiy-
HaMHKa KOMIIJIEKCHOTO MHAeKca 3arpssHeHHocTH Bosl (KM3B) 3a nccnenyemsiit nepro. BeimonHeH cpas-
HHUTENbHBIN aHann3 Beanund KM3B, mokassiBaromuii ero cHmkenue 3a nepuon 2014-2018¢rr. KauecTso Bo-
I61 pexr Ecuith XapakTepr30BaIoch Kak YMEPEHHOTO YPOBHS 3arpsi3HEHHA. ABTOPaMH TaKKeIIPIBEACHBI OC-
HOBHBIE IIOJIOXKEHUs JelcTByromero B Kasaxcrane ¢ 2019 rona HOBOro HOpMaTUBHOE® JOKyMeHTd «EnnHas
cucTeMa KiacCH(UKAIK KauecTBa BOJIBI B BOJHBIX 00BEKTax», M NMPEACTABICHA OLIEHKA KauecTBa UCCIIeTye-
MOTo 00BEKTa B COOTBETCTBHHU C €ro TpeOOBaHUSIMH. [IpuMeHss CyIIecTBYIOIMHE SKOIOrQCTaTHCTHUCCKUE
METOJIbl MOJCIMPOBaHMs, OBUI BBIIONHEH NporHo3 passutus 3HaueHnii KMUSBdpex#ty Ecune B Ceepo-
Kazaxcranckoit obmactu B cpegaecpodHoM mnepuoe. [IporHo3 6611 0CHOBAH, HAHOCTPOCHNH TPEH/Ia JINHEH-
HOH (yHKIUH. AEKBAaTHOCTH HCIIOJIB30BAHUS ITOJOOHBIX PAcuyeTOB MJLI MTOCTPOSHUS IpauiecKoro u3obpa-
JKeHHUs ObLIa MOATBEPIKAEHA oINpeseneHreM Ko3(p(UIMEeHTOB, KOTOPHIC ORIAMAIBHO OI[EHHBAIOT HPOTHO3-
HyI0 MoJenb. [lomydeHHBIe pe3yabTaThl He MOKa3bIBAIOT yBenuueHmsImapameTpos KM3B B 6mmxkaiinied nep-
CIIEKTHBE, TaK KaK MEXIy 3aBUCHMBIM M HE3aBUCHMBIM KOMIIQHEHTaMH JMHEHHOI QyHKIMK Oblia BEISIBICHA
oOparHast CBsA3b, XapaKTEPU3YIOLasi CHI)KCHHE YHJOLEHHORO l1apaMelpa C TeUeHHEM BpeMeHHU. Pe3ynbraTsl
MOJEIMPOBAHUS OOBEKTOB SKOCHCTEMBI HEOOXOIMMBI ISk aHAT}M3a U IIPOTHO3UPOBAHNUS PAa3BUTHSI CUTYAIHHA,
MO3BOJIAIOLIMX HE JOMYCKaTh yXyJIIEHHUs KauecTBa OKpys:Karollleii cpenbl. IIpuBeneHHass MeToAMKa MOXET
OBITH HCTIONB30BaHA MPH Pa3padOTKe M COBEPUICHETBOBAHNH HPOTPAaMM YCTOHYMBOTO Pa3BUTHS PETHOHA.

Knioueswvie crosa: sxocucteMa, Ka4eCTBO BOJHBIX PECYPCOBS MOHUTOPHHT, IMHAMHKA, KOMIUIEKCHBIH HHIEKC
3arpsI3HEHNS BOJBI, IPOTHO3UPOBAHHE, TPCHA.

'‘Beeoenue

B Hacrosimee BpeMs YXYEICHHE SKQIOTHYECKOTO COCTOSHHS 3eMHOW OHoc(epbl MPOMCXOIUT H3-3a
YCHIICHUS TIPOIIECCOB TI00aNn3anuy, YEKOPEHHOTO Pa3BUTHS MIPOMBIIUIEHHOCTH M MHTEHCU(PUKAIIUN CeIlb-
ckoro xo3siictea. [IpeoOnaganiie HHEOBAIIMOHHBIX SHEPrOEMKHX M PECYPCOCMKHX TEXHOJIOTHM HMPUBOIUT K
BO3HUKHOBEHHUIO TEXHOTCHHBIX KATACTPO(], KOTOPhIE B 3HAYMTEIHHOW CTEIEHW CHIDKAIOT KAa4eCTBO OKPY-
JKAIOMIEH CpeIbl MpKN3HU QS DKOJIOTH YTBEPXKIAIOT, YTO BO BCEM MHUPE YEI0BEYECKOe OOIIECTBO 00ec-
MOKOEHO MaclITa0AMK BaBpsi3HEHUS MPHUPOJHBIX dKocucTeM. B artoii ces3u [.0K. MykameBa oTMedaer:
«Poct unciieHHOCTH HACCIICHUS 3eMIIH, TIOBCEMECTHOE IITUPOKOE PA3BUTHE UPPHUTAITMH U IPEHAXKA, a TAKKE
YCKOpPEHHUE TeMITOB HHIYCTPHAIIN3AINY IPUBEIH K YBEIMYCHUIO HCITOJIL30BAaHUS BCE OOJBIIETO KOINYECTBA,
0e3 TePO OrpaHUMEHHBIX TPECHBIX BOIHBIX pecypcoB. IlpomomkaeTcss MacmTabHOe W HEKOHTPOIUPYEMOE
3arpA3HEHME PEK 1 IPYTHuX BOAHBIX 006ekTOB [lenTpansuoii Asuu u Kazaxcrana» [1].

Biérpanax IOxHoi A3un u bamkHero Boctoka Takke akTyalbHbI BOIPOCHI 3arpsi3HEHUS U KOHTPOJIS
BOJIHBIX HEBOYHHUKOB, KOTOPHIE U3YyYAIOTCS B UX B3aUMOCBSI3U C TEOTCHHBIMH U KIMMAaTUYeCKHUMU TIEPEMEH-
HBEIMHU. YUEHBIC BBISIBIIN YOSIUTEIbHBIC JOKA3aTeILCTBA TOTO, UTO BO3JACHCTBHE TEMITEPATyPhl, OCAIKOB H,
KaK CJIEJICTBHE, M3MEHEHHE KIIMMATa BIMSIOT Ha Ka4eCTBO BOJBI. B CBsI3U ¢ 3THM y4eHble Bcero Mupa pado-
TalT HAaJl IOUCKOM COBEPIIICHCTBOBAHUS IPUEMOB TUITAHUPOBAHUS U PAIMOHAIBHOTO BOOIOJIBE30BaHUS, KO-
TOpBIC TIO3BOJISIT HAXOJUTh KOMIIPOMHCCHI MEXKIY BOJOMOTPEOICHHEM M BOCCTAHOBICHHUEM HAPYIICHHOTO
Oayanca, a TaKke OyIyT CIOCOOCTBOBATh OCYIIECTBICHUIO MEPOIPHUATHI 110 IPAMOTHOMY HCIIOJb30BAHUIO
BOJIHBIX MCTOYHHKOB, Pa3BUTHUIO CUCTEM BOAOCHAOXEHHS W OXpaHe MPWICTAOIINX K HUM TeppuTopuil. Be-
JeTcsl pa3paboTKa MporpamMm O HCCIESIOBAaHUIO COCTOSTHUS BOJHBIX PECYypCOB, HX COXPAHEHUIO C UCIOIB30-
BaHUEM Pa3IMYHBIX METOJIOB OIEHKH U MPOTHO3HPOBAHUSI C MOMOIIBIO MOCTPOCHHUS PA3IMIHBIX MHOTO(]AaK-
TOPHBIX Mojeneii [2, 3].
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Bonpocam mporHo3uMpoBaHHs ~MOCBALICHBI SKCIEPUMEHTANbHBIE HCCIEOBaHHA B  pabortax
T.W. MouceeHKO, KOTOpbIE OKA3bIBAIOT HOBBIEC MOAXOMBI Uil CTPYKTYPHOR AMArHOCTUKU «B PaMKax KOH-
HEMINHN «3I0POBBS» 3KOCUCTEMEI [4]:

1. O6ocHOBaHNEe MHPOPMATHBHBIX OHMOJIOTMYECKUX KPUTEPHEB OLEHKH «3J0POBBS» 3KOCHCTEMBI, OT-
paXkaromux HeraTUBHBIC 3(PQPEKTHI 3arpss3HEHUS BOI.

2. CxkaTue MHOTOIUTAHOBOM TMIPOXUMUYECKON HHPOPMAITUH K SIUHOMY MTOKA3aTEI0 COCTOSHUS a0bno-
TUYECKON Cpe/Ibl, aIEKBaTHO OTpa)karolleMy 03y BO3AECHCTBUS.

3. Ompenenenue 3aBUCUMOCTEH TOKazaTeneil «1o3a — 3p¢GeKT» U Ha UX OCHOBE KPUTUYECKUX YPOBHEH
3arpsI3HEHIS BOI.

[IpuarMas Bo BHIMaHHE pealbHOE COCTOSHHE OKPY)KAromiel Cpeapl U ee BIUSHUE Ha DKOJIOTHYECKUE
CHCTEMBI, aBTOPHI IIPEAJIAraoT OJIUH U3 CIIOCOOO0B MEPCIIEKTUBHOTO KOHTPOJISI KAYeCTBa BOJIBI AJISl GEBEPHOTO
pernona Kazaxctana, OCHOBaHHBIA Ha TIOCTPOSHHUH MPOTHO3HOW MOJEINH C MCIIONF30BaHUEM DIIEMEHTOB Ma-
TeMaTH4ecKoi craTucTukd. OCHOBHBIM BOAHBIM MCTOYHHKOM CeBepo-KazaxcraHckoil 00aaCTigsBiIseTCs
peka Ecuib ¢ mpurokamu (peka AKKaHOYypiyk u peka MIManOypiyK), KOTOpas OTHOCUTCS K THIEY pEK CO\CHe-
rOBbIM NMUTaHueM u aatommM oonee 80 % croka. [ToaToMy pexkuM peKkH MPOSBISIETCS CHIBHO BRIpa keHHbBIM
BECEHHUM II0JIOBOIbeM. JIeTHe-OCeHHS MeXEeHb OTIIMYAeTCs HU3KUM YPOBHEM BOJBI, KOL/Ia PeKa MUTAETCS
TOJIBKO 3a CYCT IMOA3EMHBLIX BOJ. Ecunp mMeeT NOBBIIIEHHBIN YPOBE€Hb MUHCpaU3alni 3a CUCT BBICOKOM
COJICHOCTHU NMOA3EMHBIX BO, KOTOPLIC MUTAIOT CaM UCTOYHHUK U €€ MMPUTOKH. Kp0Me TOTO3 JICTHUM JOBOJIBHO
3aCYNIUIMBBIA TIEPUO HA TEPPUTOPHUU BOJHOTO OacceifHa Takke CIOCOOCEBYET YBEITWYCHHIO COICpIKaHUs
couieii. Boaa siBIsieTCs )KECTKOM, €€ KUCIOPOIHBIN PEXKUM YAOBICTBOPUTEIIBHEIN [5].

o 2019 roga mosepxHocTHBIC Bo/bI peku Ecuiib B CeBepo-Ka3zax&EaHCKoNH001acTH H3MEPSIIUCH ITOKa-
3aTesIMH Ka4eCcTBa, KOTOPBIMH 00JIafiaeT Boja 10 XUMUYECKOMY CQETaBY\C YUETOM COAEPIKAHUS PACTHTEh-
HOTO ¥ JKHBOTHOTO 3aIOJHEHHS BOJOEMa. JTO YUHUTHIBAJIOCH IMPE,paCIere KOMILIEKCHOTO WHIEKCA 3arpsi3-
HCHHOCTHU BOJIbI, IA€ NPUMCHAINCH KPUTCPHUU OLICHKH COTJIACHO, HOpMaTHBHOﬁ JOKYMCHTalU, YTBECPKIACH-
Hoii B PecniyOnnke Kazaxcran. Mcnonp3oBanue TakorQ CyMMapHOBO ITOKa3aTels SBISUIOCH OOLICTIPHHSTHIM,
TaK KaK J1aBajio BO3MOXKHOCTh OIIEHUBATh MPSMOE BO3JICHCTBHE, OKPY>KAIOIIEH cpellbl Ha BOJHBIE CHCTEMBI.

Panee B HaieMm mccieoBaHuM ObLIa MpejigraBiicHa MuHamMika Bennunabl KM3B pexku Ecuib 3a npen-
HIECTBYIOIIUE ToMbI (puc. 1), Te BRISBICHHAS TEHACHIIMS TIOKa3ajia YMEHbBIIICHUE 3TOro Tokazareis. OTMe-
4aJioCch, 9TO Ka4eCTBO BOJBI 3a pPaCCMaTPHUBAaEMBbIid TIEPHO XapaKTePH30BAIOCh KaK YMEPEHHOTO YPOBHS 3a-
IPSA3HEHHs U OTHOCHIIOCH K 3-My Kitaccy [6].
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Pucynok 1. M3menenne nokasareneit KM3B pexu Ecunb B 2014-2018 rr.

B Kagdxcrane, Haunnas ¢ 2019 rona, ObUT NIPUHAT K UCIIOJIHEHHIO HOPMAaTUBHBIN OKyMeHT «EnnHas
cucreMa Kiaccu(UKau KauecTBa BOABI B BOAHBIX OOBEKTaX», COrJIACHO KOTOPOMY BOJHBIM MCTOYHUKAM
OBLIM TIPUCBOCHBI OTIPE/ICIICHHbIE KATETOPUH U PETJIAMEHTUPOBAHBI BPEMEHHBIE TIEPHOJIBI JJIsi 0TOOpa Mpod ¢
yKa3aHHEM MPOBEPAEMbIX TTOKa3aTemei.

Wudopmanmonnsiii caiitt MUA «Kasunpopm» [7] 3HAKOMHT € ITUM JTOKYMEHTOM, B KOTOPOM OTMEYe-
HO, uTO: «Enunas kinaccudukauus pazpadotana Ha ocHoBe EBpomneiickoil BOTHON JUPEKTHBEI, TJIe OCHOBO-
TIOJIATafOIIMM SIBJISIETCS PUHIIAII «OJMH HE COOTBETCTBYET — BCE HE COOTBETCTBYIOT»». TaKKe MPUBOASTCS
OCHOBHBIE MOJIOXKCHUS KIaCCUPHUKALNH, Pa3AeSIONIEe CUCTEMY KOHTPOJIS BCEX NPUPOTHBIX HCTOYHHKOB Ha
MSTH KJIACCOB IO KaTeropysM BOAOIOJIB30BaHM. B COOTBETCTBHM C HOBOM CHCTEMOH KiaccH(UKALMKU MO-
HUTOPHHI TIOBEPXHOCTHBIX BOJ| C€HUYac OCYIIECTBIACTCS 1O THMAPOMOP(OIOrHIecKuM U (U3UKO-XUMUYe-
CKHUM I1apaMeTpaM BOJBL.

180 BecTHuk KaparaHgmMHCKoro yHmBepcuteTa



Jkonoro-craTucTnyeckoe NPOrHO3MpoBaHWe KavyecTsa BoAbl pekn Ecune ...

Pacuetsl ruapoMopdoIOrHIecKUX 3aBUCUMOCTEH PEUYHBIX PYCEll JUIS XapaKTEPUCTHKH BOJIHBIX MOTO-
KOB IIHPOKO OCBEIICHBI B JINTEpaType psAAoM mccienoBareneil. B cBomx paborax B.M. AHTpomoBckwuii,
G. Wharton, G.P. Williams yrBepsaatoT, 4T0, ONpeneiuB XapakTepHble OCOOCHHOCTH Pyciia PEeKH U HCCIie-
JIOBaB IMHAMHKY BOJOTOKOB, MOXKHO YCICIIHO IJIAHUPOBATH BOJAOXO3SIMCTBEHHYIO JIEATCIILHOCTh U TIPOBO-
IUTD TIPUPOI0OXpaHHbIe MeporpusaTis [8—10].

Memoowvt u mamepuansi

Bce npupoansie ciucteMbl 00J1aAa0T CIOXKHON CTPYKTYPOH, B KOTOPOH MPOUCXOIUT B3aUMOJICHCTBUE U
(YHKIIMOHUPOBAHKE 3IIEMEHTOB Ha MHUKPO- U MaKpPOYPOBHSX. DTH IKOCHUCTEMBI SIBJISIFOTCS MHOTONapameT-
PHUYECKUMH, TO €CTh MOTYT UMETh HECKOJIbKO Pa3JIMYHBIX MCXOAHBIX XapakTepucTuk. OTHON U3 HUX SBIIS-
FOTCSI BOAHBIE PECYPCHI — CaMblil HEOOXOIUMBbIM HCTOUYHHK JUISI CYLIECTBOBAHUS BCEX KHUBBIX OPTaHK3MOB.

[Tpu onieHKe BOJAHBIX PECYPCOB KA4eCTBO BOJBI CUMTACTCS YIOBIECTBOPUTEILHBIM B TOM CIIy4ae, KOT/Aa
OHO COOTBETCTBYET TPEOOBAHUSIM COXPAHEHUS 3J0POBbS U KHU3HEIACATEIBHOCTH YenoBekayByHamen uccie-
JOBaHUM PEAIbHOE COCTOSIHUE BOAbI B peke Ecuib npoBoauiock ¢ ucnons3zopanueMm KVI3B BykauecTBe nH-
TErpajisHOTO pe3yNbTaTa MpH ONpeACICHUU THAPOXUMUYECKAX M THAPOOHOIOTHUECKUX MToKa3aTefeil.B xo-
Jie pe)KUMHOTO MOHUTOPHHTa CyMMHUPOBAIUCH HANOONBIINE KOHIICHTPAIMH 3arps3HAFOIINX BEUIECTB U YIH-
TBIBAINCH ABa 00s13aTenbHbIX KomnoHeHTa (BIIKs u pacTBopeHHBIH K1ca0pOa), KQTOPBIE B KOMIUIEKCE OIpe-
JIeJIAIN OTHOCUTeNbHYI0 Bennunny KI3B.

OCHOBHBIMH THAPOMOP(OIOTHISCKUMH XapaKTEPUCTUKAMH PEYHBIX 0aECeUHOB, CUMTAIOTCS IUIOMIAb 1
mupuHa OacceliHa, IiyOnHa, CpeqHUN YKIIOH M AJIMHA TJIaBHOTO BOJIOTOKA, CPEAHUH yKJIOH BBIPOBHEHHOTO
npoduis, rycrora peyHoil cetu. COBOKYNHOCTh ATHX MapaMeTpoB OHMPSHEnsier ruapoMopQoIorniecKuit
CYMMapHBI MHIEKC, a GU3HKO-XMMHUIECKHE CBOMCTBA pacCUnThIBalICS M0 42 Tiokazarensm [11].

B Hameii paGoTe BBIIOJIHEHO 3KOJIOTHYECKOE MPOTHO3UPOBAHNERKAUECTBA BOAHBIX PECYPCOB PEKH
Ecunb B cpenHecpoyHOM nepuojie ¢ MOMOILBI0 JTUHEHHOro TpeHna-fllokazaHa mpsmasi KOppessius MoKasa-
TeJel KauecTBa BOJIbl, KOTOpasi yCTAaHOBJICHA MPH ee OHpeAeIcHUMPA3HBIMA METOTUKAMH.

Tak xax B mpupojie ¥ OOLIECTBE BCE OKPYKAIOMINEOOBEKTIHI CBSA3aHBI MEKAY COOO0M, TO ATY CBI3b MOXK-
HO YCTaHOBHTH C MOMOIIbI0 MAaTEMAaTHUECKUX BBIUMCIICHHM, 1 H& 3TOIl OCHOBE NPOEKTHPOBATH MOAEIH KO-
cucreM. JIrobasi MaTeMaTHdecKasi MOJICNb MOKa3bIBAeT O0JIEE OTBIICEUEHHOE OTOOpaKEHUE M3ydaeMoro 00b-
€KTa, HO B TO JK€ BpEMs YIpOIaeT MOAXO0/bl K U3YHEHUIO M M3JIOKECHUIO Pe3ylbTaToOB HccieaoBaHus. Jlis
TOrO 4TOOBI BBIIOJIHUTH MOJEINb MPOrHO3a, HEOOXOAUMO C IOMOIIBI0 CTaTUCTUYECKUX METOJIOB BBISIBUTH
(YHKLHMIO, KOTOpasi ONITUMAaJIbHO OyIeT OIMCHIBATh MCCIeqyeMblil pouecc. B aTom ciyyae npu u3sMeHeHHH
OTJCTBHBIX BEIMYHH MPOBOISTCS UCCIICIOBARKMANDYHKIIMH C TIOCIEAYIONINM aHaIH30M ITOJTyYE€HHBIX Pe3yJib-
taToB. OmpenensemMble pacueTHbIC SHAYCHUS AAaTyT BO3MOXKHOCTH NPEICTABUTH BEPOSITHOCTHYIO MOJENb,
KOTOpasi HOKaXET HAIIPaBICHHOCTH PA3BUTUS IIPOTHOZHOTO TIOKA3aTelsl.

YpaBHeHHe, ONUCHIBAIOIIEE TPEHANIAHEITHON (D)YHKIINH, paccUuThIBaeTCs 1o dpopmyie (1):

y=a+b-x. (1)
BeanuuHEb a n b OLIPEACIEIIOT N3 CUCTEMbBI JIMHEUHBIX ypaBHeHPIfIZ
n-a+b->x=%Yy;
(2)

a-Yx+b-Ix*=Yy-x,

r7e N — YKicHp, epHOAOB HCCIIEOBAaHUS MTPOIIecca.

BEITTONHUB{gHCTEMAaTH3AIIUIO CTATUCTUYECKH JIAHHBIX, MOKHO TIONYYUTh BH3YAIbHOE M300paKeHHE B
BUE Lpag@IeEKOoro MoCTpOeHHs JIMHEHHOTO TpeHaa (1) B IpsMOYroasHON cuCTeMe KOOPAMHAT.

BikauectBe n0Ka3zaTenbCTBAa JOCTOBEPHOCTH MCIOJIB30BAHHS TaKOTO IMOAX0/a K MPOTHO3HMPOBAHUIO U
JUTS TIONTBePIKICHHS [IPE/INOIAaraeMbIX BBIBOJIOB IIPHMEHSIIOT pacueThl KO3 OUIIMEHTOB aBTOKOppessiiuu ()
u cpeaneit ommoOku anmnpokcumanuu (MAPE) [12; 168-170].

[To dhopmyie (3) paccuntriBaeTcs K03()HUIMEHT aBTOKOPPEIISALIIH:

r= le : Ix—l (3)

- L]
2K
re L=y, —J,.
Jnist 000CHOBaHUST TOXJIECCTBEHHOCTH PAcueTOB BEJIMYMHA KOA(DUIMEHTa JIOJDKHA UMETh 3HaYeHUE B
OTIpEeJIeNICHHBIX TpeJIeNax:
-1<r<+1 (@)
ITo dhopmyie (5) paccunteiBaercs koddummerr MAPE:
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Y=l 900 )
Yx
Ecnu 3Hauenune storo koddduipenta He npesbiaeT 5S—7 %, To ypaBHEHHE TPEHAa XOPOIIO ONUCHIBAET
YCTaHOBKY BPEMEHHOTO PSJIa.
Ipu cratucTUYecKoi 00paboTKe pe3yIbTaToB MPUMEHSUICS makeT mporpamm MS Excel.

MAPE:%-Z

Pesynomamot u ux 0o6cysrcoenus

[IpoexkTpoBaHNe NMHUTAIIMOHHON MOJIENN SKOCHCTEMBI Ha OCHOBE CHCTEMHOTO aHaJM3a MpEeroaraet
BBIOOD MPO(eCCHOHATBHBIX MOAXO0A0B B IIPOBEICHUN M YIIPABICHUH MTPOIIECCAMH JUTS CO3JaHuUs Oaromoiy-
yus 1000# npupogHOH cpenbl. KadecTBO BBIONHAEMON MaTeMaTH4ecKoil MOAENH JJisl POTHO3a JUHAMUKHI
3JIEMEHTOB 3KOCHCTEMbI 00yCIaBIUBACTCSI KA4eCTBOM WH(POPMALIMU HCCIIEAYEeMOro 00BbEeKTa, YUUTBIBAsI CO-
MOCTaBUMOCTH H JJOCTOBEPHOCTD MCIIOIb3YEMBIX JAHHBIX.

B nameii pabote mist ompeneneHUs NPOTHO3HBIX BEJIMYMH W IOCTPOEHHsI HA WX OGHOBE JTMHEHHOTO
TpeHa ObUIM MCTIONIb30BaHbl cTaTucTHdeckue Aanubie KM3B 3a 20162018 1T. B xauecT®e 3aBpAsHSIOMINX
BEIECTB ¢ HAaMOOJBIIMMHU KOHICHTPAIMSAMH OBUIM NMPHHATH HE(TEPOMYKTHI, *Kelie80 oOmiee, Cyab(aTsl,
marnuii u Hatpuit [13-15]. Kpome Toro, caMocTosiTelIbHO OBLIN BBITIOIHEHbI pacYcThigHeAOCTAIOINX TOKa-
3areneit KM3B 3a 2019-2021 rr.

Borancinm Bce HeoOXoaMMBIE TapaMeTpbl CUCTEMBI (2) U cBelieM X B TaOuuiy, 1.

TaG6numa 1

PacyerHble BeJIMYMHBI VI IOCTPOEHUSI MO/Je/IM JIHHelHorofrpenaa (1)

Tonwt X y (KU3B) x° VX 3HaueHus Tperaa (8)
2016 1 2,08 1 2,08 1,952
2017 2 1,95 4 3,90 1,938
2018 3 1,70 9 5,10 1,925
2019 4 1,93 16 7,72 1,912
2020 5 1,85 25 9,25 1,898
2021 6 2,00 86 12,00 1,885
Wroro: 21 11,51 91 40,05 11,51
[loacrasnsiem 3HaueHus U3 TabnuIb! 1 B cCHETEMY, ypaBHEHUH (2):
6-a+21-b=1151,
21-a+91-b=40,05. ©6)
[ony4nu ciaeayronye3HaucHusL, BEITIOTHUB PEIICHUE CUCTEMBI (5):
a=1,965;
(7)
b=-0,0134.
Monens Tperaa (l) 6YieT BeIrIAACTh CIICYIOIMNM 00pa3oM:
y=1,965-0,0134- x. (8)

PacermnTaeM xo3dunmeHT aBTokoppenssuuu no gopmyne (3), ero BennurHa pasHa —0,235. Tlomyyen-
Hoe dHaueHueKoIPPrIeHTa aBTOKOPPENSALIUH I COOTBETCTBYET YCIOBUIO HEpaBeHCTRA (4).

Koathpunment cpeaneii ommoOKy anmpoKCcUMaIiy, onpenensemMbiit 1o popmyite (5), cocraBui 4,963 %.
3Ha4eHNOTOF0 K03 PuIMeHTa o0 aOCOMOTHON BEIMYMHE MOKa3bIBACT MUCCIEIYEMYIO COBOKYITHOCTb JOC-
TATOYHO PEBYJIHTATHBHO H SIBJISETCS JOCTOBEPHBIM MTAPAMETPOM JIJIS BBIMOIHIAEMBIX TIPOTHO3HBIX PACUETOB.

Ha pucynke 2 nokazaHo nuHeliHOe n3o0paxkeHue TpeHaa ¢yHknuu (8) u nuHamuka 3HaveHnin KN3B
pexu Ecunb B 20162021 rr. B BUIE TOMaHOH JTMHUU.
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= 3HaueHua KM3B TpeHa (8)

Pucynok 2. lunamuka KWU3B peku Ecuits u TpeH auHeHHON GyHKINH (8)

Pe3ynbprarhl BbIUMCIIEHHH MOKA3ajiH, YTO TPEHJ JMHEHHON (DYHKLMH, BBIOJHEHHBHI I1Q)pACUETHHIM
3HaueHusiM K13B peku Ecunb Ha Tepputopun CeBepo-Kazaxcranckoii o0macTu, MMeemyObIBAIOMNI Xapak-
Tep (puc. 2).

ITpu mporHo3upoBanun oxunaemoro 3HadeHus: KM3B B mepcrnektuBe HalTTH JjieE Oblia MOydeHa
CTPYKTypHasl cXxeMa, OTOOpakarollasi HalpaBJICHHOCTh JIMHEHHON (QYHKIHMH C YMEHBIICHUEM paccMaTpu-
BaeMoro mnokazarens Ha eanunny 0,012 exxeromHo. Uucno ypoBHeil psigaMadaioACHuIT TTOKA3bIBAET yCTOM-
YUBOCTH BPEMEHHOTO PSAAA M CUYUTACTCS ONTHMAIBHBIM [UIS aHANKW3a U BHIBOAOB MO MOJYYCHHBIM pe3yJIbTa-
Tam.

ITo ¢popmyne 1 MoxkHO paccuurTaTh mporHo3Hbie BenuunHbl KU8B. 3a mo6oii meproa BpeMeHH, HO 60-
Jiee TOYHbIE PEe3YIbTaThl IPEINOI0KEHUI MOKHO OXKHIATh, KOT/1a ¢POKH INTaHUPOBAHUS HE MPEBBIIAIOT 3—5
net (Tabi. 2).

Tabnuma 2

O:xupaemble 3HaYeHdsi KU3B B pe3yjbTaTe NPpOorLosa

Toner 2022 2023 2024 2025 2026
[Iporuno3usie Benuunasl KM3B 1,95 1,94 1,93 1,91 1,90

PaccunranHasi mepcrieKTUBHAs MOJACTBAMOMKET SIBIATHCS JONOIHUATENHFHBIM apryMEHTOM IS aHaIn3a
peabHON PKOJIOTHYECKON CUTYalluB PETHOHE C LENBI0 00Jiee TOYHOTO M KBATU(PHUIIMPOBAHHOTO TUIAHHPO-
BaHUs MPOLIECCOB MO 00ECIICUEHUIO\YCTOMIMBOrO 1 cOATaHCUPOBAHHOI'O PA3BUTHSI OKPY’KAIOIINX TEPPUTO-
pui.

Bomnpocam nporo3upeBanKs Qefibiiioe BHUMaHUE YACSIOT KHTACKHE DKOJIOTH, BBHITIOJIHUB OLIEHKY
KoseOaHuil KadecTBa BOABI C AfOMOIBIO0 BOAHOTO HKOJIOIMYECKOT0 MHAEKCA TOJO0BOr0 CTOKa OacceilHa pexu
XyaHX? 1oJ BIMAHNEM N3MEHIOMIXCS KIIMMAaTHYeCKUX yciaoBuil. B xoze uccnenoBanus Obljia ycTaHOBIEHA
CBsI3b MEX]y HHACKCOMykauecTBa Boabl (WQI) u uagexcom tpoduueckoro craryca (TSI) 3a mepuox 2011—
2018 rr. Ilpy U3MEHCHHN 3TUX MMapaMETPOB BBIITOJHEHA OIEHKA TEKYIIETO W TEPCIEKTUBHOTO COCTOSHHS
BOJIOTOKA C MEMOIIEIO, OTITar0BOM MHOKECTBEHHOH JINHEWHOW perpeccur. ITa padoTa M03BOJIMIA TIPOBECTH
aHanm3fKalecTBa, BOJbl peKn XyaHXd U CO3/1aTh OCHOBY JUIsl YCIIEIIHOTO YIPABICHUS JIOOBIMH BOJHBIMU
00B€KTamMu [16].

Jifl” reQdKOIOTHUeCKO OLEHKHM KauyeCTBEHHOI'O COCTOSIHHMS TOBEPXHOCTHBIX BOJ peku Hie
K.C. Myezadace u JL.M. PrickynOekoBa [17] mpemiokuiay HWCIONb30BaTh KOAPQHUIMEHT TNpeaeiIbHO-
JIOTTYCTUMOM KOHIICHTPAIIUK 3arPS3HEHHOCTH BOJIBI Kj,y5 B COBOKYITHOCTH C UHJIEKCOM 3arpsi3HEHHOCTH BOJIbI
(MU3B). MaremaTtnueckas mojnens kodhdunmenta K,y Oblia ompeneneHa Mo pe3yiabTaraM CTPYKTYPHOTO
anamm3a 3B ¢ yuerom 3akoHOB nmumuTupyomux (akropos. [lo pesynpraram MoaenupoBaHus Obuia BISIB-
JIeHa MaTeMaTHUYeCcKas CBSI3b B BHJIE JIOTapU(MHUUECKOTO YpaBHEHHS, aHATIM3 KOTOPOTO MOKa3all, 4YT0 MEXITy
kodppurmmentom Ky, 1 U3B onpenenena Beicokas koppesamus (0,8). Kpome Toro, npemioxeHo IpuMeHe-
HHUE JTUMUTHpYIoero nokaszaress BpegHoctu (JIIIB), koTopelil moka3biBaeT onacHoe AJisl MPUMEHEHHS CO-
JepKaHUe BPEAHBIX IpUMeced B BOJIE IPU CPAaBHEHHMHU C IpeAeibHO-monycTuMoil koHuentpauueit (ITIK).
ABTOpBI CUUTAIOT, YTO NPEII0KEHHAsI METOJMKA OLIEHKU Hanbosiee aJleKBaTHO OTPa)kaeT COCTOSIHUE BOIHBIX
HUCTOYHUKOB, KOTOpBIE O0JaJaloT CIIOCOOHOCTHIO CaMOOYMIICHHS HA Y4acTKaX BOAOTOKA C MOHMKEHHOH
TEXHOTEHHOM Harpy3Koi 1 3a c4eT BOJbI OT IPUTOKOB.
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B pamkax uccnenoBanus no [Iporpamme coxpanenus 3anoBequukoB (CRP) yuensie n3 Kurast mocra-
BHJIH 337a9y MPeoOpa30BaHUs MaXOTHBIX 3€MeNb B €CTECTBEHHBIN TOYBEHHBIH IMTOKPOB C YITyUIIICHHEM Kade-
CTBEHHOTO COCTOSIHHS BOJBI B HM)KHEM TEUYECHWHU peK. BrIOpaHHBIE TOAXOBI IS PEIIeHuS dTOH MpoOIeMbl
coJiep>Kalll apXyBHBIE JTaHHBIE 00CIEeIOBaHUs, Pe3yIbTaThl MOHUTOPUHIA KayecTBa BOJKI (00miee copepika-
HUE a30Ta) ¥ HAOJIIOJACHHS C IOMOINBIO AMCTAHIIHOHHOIO 30HAMPOBaHus 3a mepuona 1999-2014 rr. B pe-
3ynbTare ObUIa OmpezesieHa MHOKECTBEHHAS JIMHEHHAsI PErpeccusi, KOTopas MoKa3ajia IMOJI0KHUTEIbHYIO KOp-
PEISIHIO, CBSI3aHHYIO C YBEIMYCHUEM MaXOTHBIX 3eMeJb M YIyYIIEHHBIMU MIOKa3aTeNIIMU KauecTBa BOJbI, B
cootrBercTBurd ¢ CRP. IlomydyeHHble pe3yabTaThl MO3BOJISAT YCIIEIIHO Pa3BHBATH CEIBbCKOXO3SHCTBEHHBIC
yroabs (pepMEepCKUX XO3SIMCTB, WCIONB3YS BBIABICHHYIO 3(P(QEKTHBHYIO CBSI3b IMPHUPOTHO-aHTPOIOTCHHOM
CHCTEMBI C IIPUIIETalOMMK BOJHEIME 0ObekTamu [18].

Hekotopbie moaxonsl A1l OLEHKH KauyecTBa BOTHBIX OOBEKTOB, CBS3aHHBIE C OLEHKOH COXpaHEHHS
OMOJIOTHYECKOTO pa3sHOOOpasmsi SKOCUCTEM, omHucaHbl B padorax T.M. MownceeHko [4]. DTH HCCIOmOBaHUS
OBUIH TIPOBENIEHBI B JeNIbTe PEKH BoNrn 1 ee HIKHEM TEUSHHH, T/I€ OMPEIeIUIOCh BINSHUE 3aTPASHSIOIINX
Bemects (V, Cu, Mn, mpou3BoHbIC THOKCAHA U Jp.), COJIepKaHUEe KOTOPHIX B Boje peebimaino [THK, Ha
M3MCHEHHUsI B OpraHu3Me pbl0 HauboJjee pacmpocTpaHeHHOro Buia jemia Abramis bramaibeutogdr™etcHo,
YTO BBISBJICHHBIE CIyYaW WHTOKCHKAINK W (DU3MOIOTHYECKHE HApPYIISHUS B TKaHIX PbIO HAGIIOMAICh HA
BCEX paccMaTPUBAEMBIX YUaCTKaxX PEKH. DTH BHIBOABI IO3BOJIMIH TOCTPOUTH 3aBUCHMOCTH,) yCTaHABIHBAIO-
[IMe BIMSHUE YPOBHS 3arps3HEHUs BOJ Ha CTENEHb BHIPAKEHHBIX Marosioruii YApei0. MpencraBnennsie pe-
3yJBTaTHl YKa3bIBAIOT HA HEOOXOIUMOCTh YMEHBIICHHUS CTEICHH 3arps3HEHESIuBOHLIX 00BEKTOB U TIOMCKA
CIIOCO0O0B PEryIMPOBaHMS KaueCTBa CPeIbl OOMTAHUS.

A.H. Anypeea u T.41. Jlonapesa [19] B cBoeli cTaThe OMUCHIBAIOT\PE3YIILTATHI MHOTOJICTHETO MOHUTO-
punra (2006-2014 rr.), m03BOJUBILNE YCTAHOBUTH KOPPEIALKIO MEXIY\pa3BUTHEM OHMOMacchl OeHToca U
3arps3HEHUEM MHKpOdJIeMeHTaMu o3epa banxam. YBenndenue GeHTOPayHb! BOgOeMa BIHMSET HA PA3BUTHE
MPOMBICIIOBOH OTpaciy, IO3TOMY aBTOpaMu Obljia MPOBEICHOEHCCIIGAOBAHHIE, KOTOPOE MOKa3alio KOJHYEeCT-
BEHHOE M3MEHEHHE OMOMACCHI KOPMOBBIX OPTaHU3MOB B 3aBHCUMOCTH OT CTEIICHH 3arpsA3HEHUS] MUKPOJJIe-
MEHTaMH BOZHOM cpenbl. [1o pe3ynbTaTtam BBITOTHEHHOMPAOOTHI OBIIIO YCTAHOBICHO, YTO MEXIY KOJTHYECT-
BOM 3000€HTOCa M HAaKOTUIEHHUEM JIOHHBIX OTIQKEHHWH THIKCIBIMU METalIaMH BBISIBIICHA KOPPEISIIMOHHASL
3aBUCUMOCTb, KOTOpas ObLIa MOATBEpkKAEeHA KOXP@HUIMEHTOM Koppeisinui. OTMEYeHo, YTO B 30HaX, HAXO0-
JSIIIAXCS PSIOM C TMPOMBINUICHHBIMY TIPEAPHUSTHSME, HabT01a7I0Ch BBICOKOE COJIEpKaHKE 3arpsA3HSIONINX
MUKPO3JIEMEHTOB (CyMMapHas BelM4uHa orpenernsiack B uHTepBane 0,85...6,61 1/kr) ¢ MUHHMAaILHBIM
MIPUPOCTOM OMOMACCHI U OTMEYalIach BBICOKASI\OTpHUIaTEIbHAS Koppemsius B npenenax —0,76...—0,80. Ilo
Mepe yIaIeHUs OT 3TUX 30H KOJIMYECTBO OMOMACCH BO3PACTANIO MIPHU CHIDKEHUH KOJMYECTBA JOHHBIX OTIIO-
KEeHUH, 1 BeJIMYrHa K03 dunuenTaMKoppelsinun cHmkantack 10 yposHs —0,02. B camoli yaaneHHOH 30He OT
HMCTOYHHUKA 3arps3HEHUs HAOIIQIAIach HEQOIIbIIAs MOJIOKHUTEIbHAS KOPPEISIHS ¢ KOA(PPUITMEHTOM OKOJIO
+0,5. Ilpu 3TOM B Bo3pociieM KOJUeeTBe OMOMAacChl OPraHU3MOB yIYYIIHIACH KaYeCTBEHHAS COCTABIISIO-
mas 6eHTodayHsbl.

B Hamem wnccrienoBaHUWTIPOTHO3 Ka4eCTBEHHOI'O COCTOSIHASA peku Ecwib (Tpenn nuHelHOW (HyHKIHH
8, puc. 2) noka3aiy, uTO MeKMY.3aBHCUMBIM (IIapaMeTp Y) U He3aBUCUMBIM (ITapaMeTp X) KOMIOHSHTaMH JIU-
HelHOW (yHKIMH OBWIAWBBIIBICHA 00OpaTHAsI CBA3b, XapaKTEpU3YIOIIas CHIKEHHE HIOTEHHOTO apaMeTpa
(3Hauenus KN3B)e tedenriem spemenn. K 2026-my roay Bermmunna KM3B moxet coctaButh 1,90 (Tadm. 2).

B cooTBercTBAW), C ‘ICHCTBYIOIIMME CAaHUTAPHBEIMH HOpMamMu peka Ecwnp Ha Tepputopmm CeBepo-
Kazaxeranexon @onactu 3a neproxa 2019-2022 rr. oTHOCHIIACh K 4-MYy KJTacCy, Tak Kak THApOMopQoIornie-
CKuil CYMMapHBIN HHJIEKC onpeaensuics B penenax 10-13. Tlo 3Toli kaTeropun Boomnonbp3oBanus u3 42 dhu-
3UKO-XUMUYeCKUX mapaMmeTpoB B 2019 roxy HaOMOAamyCh TMPEBBITICHUS KOHIICHTPAIIUA B3BEIICHHBIX Be-
mects, Baeproa 2019-2021 rr. — xonnenrpanuu Genosion, B 2021-2022 rr. — KOHIEHTPAI[UM MarHHsl.
Ciy4aeB BBICOKOTO 3arps3HEHHsI M SKCTPEMAJILHO BBICOKOTO 3arpsA3HEHUS MOBEPXHOCTHBIX BOJ HE OTMeva-
nock. Boaa Takoro ypoBHs KauecTBa He PEKOMEHI0BaHa JJIsl pEKpPealli U MIPUTOAHA TOJIBKO ISl OPOLICHUS
Y TIPOMBINIUIEHHOTO BOJOMOIB30BaHMsL. JIJIsi HCIIONBh30BaHUS BOJBI B XO3SIHCTBEHHO-TTUTHEBBIX IIEISAX HEOO-
X0/IMMa ee MHTCHCUBHAS MOJIr0TOBKA Ha Bogo3abopax [20-23].

Raxnrouenue

Bosbiioe pazHooOpasue Mmoaxo/0B K OIEHKE KauecTBa BOIHBIX PECYpCOB TpeOyeT BCEOOHEMITIOIIETO
W3YUYCHHS U CEPbE3HOT0 aHAIN3a JUIS MMONYUYCHHUS TOJUTMHHBIX PE3YJIbTATOB, KOTOPhIC TOKHBI COOTBETCTBO-
BaTh MPHUHATEIM HOPMaM U CIIOCOOCTBOBATEL PA3BUTHIO OKPYIKAIOIIEH MPUPOIHOI SIKOCHCTEMBI.
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Enunas xnaccudukanus onpenenseT KpUTEPUH ONTUMATIBHOCTH JUISl UCIIOJIB30BAaHHS BOJBI JIOOBIX HC-
TOYHHKOB B COOTBETCTBHH HEOOXOIWMBIMH YCIOBHSAMH JIEATEIHHOCTH W BBHISBISIET MOPOTOBBIE 3HAYCHHS
TOITYCTUMBIX Harpy3ok. CorilacHO 3THM TpeOOBaHUSAM BBICOKOE 3arpsi3HEHHE YCTAHABIMBAECTCS B TOM CITY-
Yae, KOTJja XUMHUECKOE BEIIECTBO MPEBHIIIACT BCE YMUCIOBBIC 3HAUYEHHS CTAaHAAPTOB M (POHOBBIHM KiIacc pac-
CUMTHIBAETCA 32 IATHIICTHUH TIEpHO] HAaOJIOICHHUT.

Tak xak B Hamrel paboTe Ka4eCTBEHHBIN yPOBEHb BOJBI B peke ECHIIb 10 ATHM YCIOBHSAM OLIEHUBAJICS
TOJIBKO B T€YEHHE YETHIPEX JIET, MO>KHO MPOBECTHU Mapajljiesib P CPaBHEHUM OCHOBHBIX IOKa3aTesel pac-
YEeTHBIX apaMeTPOB, MOJYYSHHBIX TI0 Pa3HBIM METOJMKaM. PaHee MOCTpOeHHBINH TPEeHA TMHEHHON (QYHKINU
MMOKa3ajl yMEHBIIICHHE HCCIIeTyeMOl BETHIHNHBI, TO3TOMY MOKHO TIPEIIOJIOKUTH, YTO TIPH CKIIAABIBAIOIICH-
cst aKomorndeckor obcraHoBke 3HaueHuss KM3B B Ommkaiiime ronsl Takke He OyAyT BO3pacTaTh, 3TO HeE
MPOTUBOPEUUT U COOTBETCTBYET HOBBIM TPEOOBaHUAM, NPEABABISIEMbIM K KauecTBY BoAbL. CleqoBaTensHO,
BBITIOJTHEHHBIH MPOTHO3 MOXKHO CYHUTaTh OOBEKTUBHBIM M O0OOCHOBAaHHBIM. OTHpasch Ha MOJOKHUTCITHHBIC
MIPOTHO3HEIE 3HAYEHUs, HEOOXOAMMO CO3/IaBaTh YCIOBHUS IS YIyYIIEHHUS TOKa3aTesiel ‘kamccTsa, BOAB B
COOTBETCTBHHU C KaTETOPUSMHU BOIOTIOIb30BAHNS.

[Tpu cpaBHEHUM PAa3TUYHBIX YCIOBUI M0 HOPMUPOBAHHIO BOJHBIX OOBEKTOB, KOTOPHIR, OBy CTAHOB-
neHsl B Kazaxcrane B pa3Hble TOIBI, MOXKHO YBUAETH, UYTO B HACTOSAIIECE BpeMs COTIIAGHO EIMHOIN KiacCU(u-
Kaluu 0coboe BHUMaHUE YIIEIEHO THAPOMOP(HOIOTHYECKOMY CYMMapHOMY MHJIGKCYaIKOTOPBIN OmpenenseT
KaTerOpuIo W Ipeaenbl (U3NKO-XMMUYEeCKUX 3HAYeHUI BOJHOTO MCTOYHHMKA. DTH HOPMBI'YBEITHUUBAIOT 3a-
JTa9M Ka4eCTBEHHOTO KOHTPOJIS, HO JAFOT BO3MOXKHOCTh B MEPCIIEKTHBE YIPABISITHIH YIyUIIaTh XapaKTepH-
CTHKH BOJIOTOKOB, ITOBBIIIAS SKOJIOTHYECKUH MMOTSHIIHAT BOJHOTO 00BEKTak

BaxHO OTMETHTBH, YTO HOpMATHBHAs HOKyMeHTauus «EnnHas cuctema KiacCndukanuy kauecTBa BOJIbI
B BOJIHBIX 00BEKTax» MPEABIBISLET Oojee BICOKHE TpeOOBaHMS, K HApaMETpaM MUTHEBOW BOJBI, UTO MO3BO-
JIUT CHU3UTH PUCK €r0 HEraTUBHOTO BIMSHUS HA 3I0POBbE YeNOBEKa U 00eceunt Oosee d3pGeKTHBHOE Tia-
HUPOBAHUE BOAOXO3SHCTBEHHBIX MEPOIIPHUATHI ISl YCIICITHOROyPA3BUINS JIIOOOH MPUPOTHON CPEIBL.

B nacrosmee Bpemst Kazaxcran u npyrue LleHTpanbHO-A3HaICKie rocynapcTBa HCIONb3YyI0T pazpado-
TaHHYIO KOMIDIEKCHYIO CHCTeMY JIsi 00ecTrieueHnsT KadyeCIBa BOIHBIX pecypcoB. BMecTe ¢ TeM, mpoaoimKaeT-
Csl KOPPEKTUPOBKA U COBEPIICHCTBOBAHHE NMPAaBOBOW 0a3bl C YUETOM HAIMOHAIBLHBIX OCOOCHHOCTEH st
(hopMupoBaHUs OJArONPUATHOIO CTATyCca BOAHBIX QOBEKTOB B STHX PETHOHAX.
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J.H. [llaiikuna, E.B. 'anaktkuonoBa, A.C. MaparoBa,
I'.C. Tneyb6eprenona, C.M. bagap6aeBa,B.1O. [Tanuenko, K.C. XKaman

Coarycrik Kazakcran 00abiebiHfiarbl Ecist 63eHi CybIHBIH
canachIH KOOI HSIJIBIK-CTATHCTHKAJBIK 00JI7Kay

Makasazaa 5KOJOTHSIBIK MOHUTODMHE,HOTIDKEepiH naiiianana oteipsin, Conrtycrik KazakcTaH 0OIBICHIHBIH
ayMarbIHAarel Ecill e3eHIHIH Cy fecypCTapbIHbIH callachkH OaraiayFa apHaJIFaH TYPII TOCUIAEp KeNTipiireH.
AliMaK YIIiH TpaHCIIEKApadbiK\ apTepds OoNbIT TaObUIATBIH ©3€Hre KBICKAlla CHIaTTama OepiireH.
3epTTeneTiH Ke3eHeri CyAblH, IacCTarysiHbIH KeuieH i naaekciniy (CJIKW) nunamukace! kenripinred. 2014-
2018 xbutgap apasibIFblHAa OHBIH remeHjaereHiH kepcereTiH CJIKU mramanmapbiHa CalbICTBIPMANBI Talaay
xacanasl. Ecin e3eHifiiH cy €anachl oprallia jlacTaHy JeHrediMen cunattanabsl. Asropnap Kasakcranma 2019
JKBUIIAH Oepi KoJmaHbLibIn Kene skaTkaH «Cy OoOBeKTinepiHzeri Cy camachiH XKIKTEYmiH OipbIHFail xyiteci»
JKaHa HOPMIATHBTIK KY'KaTbIHBIH HEri3ri epexenepiH KeNTipill KoHe OHBIH TalanTapblHa COMKeC 3epTTENeTiH
0OBEKTIHIH “earlachlH Oaranayabl YChIHABL KonmaHbICTarbl 9KOJOTHSUIBIK-CTATHCTUKAIBIK MOJEIbICY
dmicTepiHgKOITala OTHIPHIN, opTa Mep3imai kezeHne Conrycrik Kazakcran obmesiceinna Ecin ezeninig CJIKU
MaH/IepiHIH pEaMy),00KkaMbl  kacanpl. BoimkaM  CBI3BIKTHIK (YHKLIUS TPEHIIH KYpyFa HeTi3/IeNreH.
I'padukanbik Keckinai Kypy YLIIH MyHJail ecenTeyiepli KOJIaHYIbIH COMKecTiri OODKaMABIK MOJIEIbIi
OHraiiBOaraaiThiH KOG QUIMEHTTEp i aHBIKTAY apKbUIBI PACTaIIbl. AJIBIHFAH HOTIIKENEp JKaKbH apaja
CJIKW), mapameTpliepiHiH JKOFapbUIayblH KOPCETNeH i, OUTKeHI yaKbIT oTe Keje JSHAOTCHAIK MapaMeTpliH
TOMEHJIEYiH CHUIATTaNTBIH CBHI3BIKTHIK (DYHKIMSHBIH TOYEJIl JKOHE TOyeliCi3 KOMIIOHEHTTEpI apachiHIa Kepi
QalIARBIC aHBIKTANIBL. OKOXyHe OOBEKTIIepiH MOJeNbJIeY HOTIDKENepi KOpIIaraH oOpTa CarachbIHBIH
HallfapayblHa k071 OepMeHTiH JKaraiyapAblH AaMyBIH Tajugay jxoHe Oomkay ymiH kaxer. Kenripinren
oMicTi alMaKTHIH TYPaKThI 1aMy OaFmapiiaManapbiH 93ipIiey )KoHe KEeTUINIpy Ke3iHae KoJmanyra 0omapl.

Kinm coe30ep: 3KOXYHe, Cy pecypCTapbIHbIH Callachl, MOHUTOPUHT, IMHAMUKA, CYJbIH JaCTaHybIHBIH KEeIIeH i
MHJEKCI, 00JDKay, TPEHI.
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Jkonoro-craTucTnyeckoe NPOrHO3MpoBaHWe KavyecTsa BoAbl pekn Ecune ...

D.N. Shajkina, E.V. Galaktionova, A.S. Maratova,
G.S. Tleuberenova, S.M. Bazarbayeva, V.Y. Panchenko, K.S. Zhadan

Ecologic-statistical forecasting of the water quality
of the Yesil river in the North Kazakhstan region

In the article various approaches for assessing the quality of water resources of the Yesil River in the North
Kazakhstan region using the results of environmental monitoring were presented. A brief description of the
river, which is a trans-boundary artery for the region, was given. The dynamics of the complex index of water
pollution (CIWP) for the considered period was shown. A comparative analysis of the CIWP values was car-
ried out, showing its decrease over the period 2014-2018. The water quality of the Yesil River was character-
ized as a moderate level of pollution. The main provisions of the new regulatory document “Unified System
for Classifying the Water Quality in Water Bodies” were presented by the authors, which has been in force in
Kazakhstan since 2019, and provides an assessment of the quality of the researched object in compliangé with
its requirements. Using the existing ecological and statistical modeling methods, a forecast ofythe<develop-
ment of the Yesil river CIWP values in the North Kazakhstan region in the medium term was performed.he
forecast was based on the building a trend of a linear function. The adequacy of using such_galculations for
building a graphical image was confirmed by determining the coefficients, which optimally assess,thefore-
casting model. The obtained results do not show an increase in the parameters of the CIM/P<insthe short term,
since a feedback was revealed between the dependent and independent componentsgef the linearfunction,
which characterizes the decrease of the endogenous parameter over time. The results ofmodeling ecosystem
objects are necessary for analyzing and forecasting the development of situations that maketit,possible to pre-
vent deterioration of the environment’s quality. The presented methodology, can be'useéd under development
of sustainable development programs of the region.

Keywords: ecosystem, water resources quality, monitoring, dynamicsi“¢emplex water pollution index, fore-
casting, trend.
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