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AnaaTna. Ka3akcTaHHBIH KypFaK aiMakTapbl YIIIH Cy PeCypCcTapblH YTHIMIIbI MMaigaaHy
©3eKTi Macenenepaiy Oipi Oonbin TabbiIaabl. COHBIH IMIIHAE KANaJbIK aFbIHIBI CyJIapabl Ta3apTy
KOHJIBIPFBUIAPBIHBIH  O€JICEH I TYHOACBIHBIH OHOIIEHO3bI ME3T1I-ME3TUT JKAOABIKTBIH KYMBIC
pekuMiH  Oy3ybIMEH HEMECEe CapKBIHABI CyJap[bl Ta3apTy KOHIBIPFBUIAPHI  JKYHECIHE
TOKCHKAHTTap/IbIH aBapHUsUIBIK TOTLTYIMEH OaiJIaHBICTBI CTPECCTIK JKaFqainapra tan 0osazpl. Cyibl
epiTiHAIepaiH (HU3NKA-XUMUSUTBIK KOPCETKIMITEPiHIH KYPT aybITKybl Ke3iHae OenceHal JanibIH
KYpaMbIHaH TIPOTO30MIIbI OpraHu3MIep OipiHII Ke3eKTe MKOWbLIATBIHBI aHBIKTAIIbI. BYJT 3aHIBUTBIK
aFBIHJIBI CYJIapIaFbl aMMOHHN a30THIHBIH, POChHOP/IBIH, MOHOITAHOJIAMUHHIH JkoHE pH ayBITKYBIHBIH
XKOrapbUlaybiMeH Oavikanabl.  bateic Kazakcranma Manrbictay o0JbIchl, JKaHA03¢H KaJlaChIHBIH
CapKBIHIBI Cy Ta3apTy KemleHiHae OenceH i nHcoMsAuusHbIH 10 ailyibik ke3eHiHae OenceHai Tynoa
anbro(IOpachIHbIH, TYPJIK OPTYPJIUTTT KYHII3TI JKapBIKTBIH Y3aKTHIFBIMEH OalaHbICTBUIBIFHI,
COHBIMEH KaTap *bULIBIH KY3Ti-KbICKBI Ke3CHIH/IC TUATOMIap 0AChIM OO0JIATHIHBI, aJl KOKTEMJIC JKOHE
Ka3Fbl KE3CHJIE KOK - )KaChLJI )KOHE KachUT OaIbIpiaap 0ackiM 00JIaThIHBI AHBIKTAJIJIBI.

Tyiiin ce3aep: O6encenai TyHOa, OMOINEHO3, OMOKOATYJISIHT, THAPOOUOHTTHI opranu3maep, pH,
KapbIK PeKUM1, aMMOHUHN a30ThI, Gocop, MOHOITAHOTIAMUH.

Kipicne. OnepkacinTe, aybll lIapyalIbUIbIFbIH/IA )KOHE KYHIETIKTI OMipAe CyAbl TYTHIHYIbIH
Y3IIKCI3 ecyiMeH (CaHIbIK CapKbLITY), COHIAN-aK Cy HIapyallbUIbIFBIHAA CY PECYPCTAPBIHBIH CAHIBIK
KOHE calaJIblK CapKbuly IMpobOiemMachl OYKIJT dleM MaMaHJAapbIHBIH Ha3apblH ayJapajbl. JIIOLHUS
(camainbIk capkputy). Tanmay akmapat eHepTaObICTapbIH KOMIIUTITT HAaHOPMIBTPALIUS 9ICTEP], HAHO
KOMIIO3ULIMSIap HeMece OpTYpil Tenblepli KomjgaHy. PHU3HMKO-XUMMSIIBIK CAPKBIHIBI CyJap.bl
Ta3apTyJblH TUIMIUII OHOJIOTHUAJBIK Ta3apTy CaTbIChIH MalijjalaHFaH Ke3[e aiTapiblKTai
KOFAPBUIAWTBIHBI O€NriTi. AFBIHABI CyJapAbl OMONOTUSIIBIK Ta3apTy YLIIH a9pOTEHKTEp, ONOTaHKTED,
OMOJIOTHSUIBIK TOFaHAap, OMOKOAryJsHTTap >koHE T.0. MaljanaHbuiafbl. BUOTOTHANBIK HeMece
OMOXHMMHUSIIBIK Ta3apTy OHEPKICINTIK KOCIMOPBIHAAP/BIH aFbIH/BI CyJapblH OJapAbl pe3epByapra
Ki0epep alablHIa KoHE CyMeH >KaObIKTay JKyHenepiHe KalTa raiiagaHy ajljblH/la Ta3apTyIabIH
HET13r1 oicTepiniH Oipi 6o0mbIn TaObaabl. byt nporecc Heri3iHeH TaOUFU OOJBIN TaObLIA/IbI KOHE
OHBIH Ta0WFaThl TAaOWFM Cy KOWMACBIHIA >KOHE AarblHIBl CyJapJbl Ta3apTy KOHIBIPFBUIAPBIHIIA
OonaThIH nporecTep yuIiH oipaei [1].

BUONOTHUSNIBIK TOTBIFYABI MUKPOOPTaHU3MIEP KAaybIMIACTBIFBI (OMOIIEHO03), COHBIH IMIIHJE
KONTEereH opTypii OakTepusiiap, KapamalbIMIbpUIap >kKoHe Oipiiama >KOFapbl  YHBIMAACKaH
OpraHM3Miep — ajrajep, CaHbIpayKyJlaKTap >kKoHe T.0., e3apa KypaAesi e3apa dpeKeTTecy apKbLIbl
OaiiaHbICKaH.

byn kaybIMAacThIKTa Heri3ri pesjal OakTepusuiap ajajbl, Ta3ajlay KypbUIbICTAPbIHBIH
MHUKpO(hIOpackliHIa MHUKpOar3ajiapAblH KeJleci SKOJOTHSUIBIK TONTAaphl aHBIKTAJIFaH: OOJIMraTThl,
OKCHUTOJIEPAaHTThl, (aKyJbTaTUBTI a’poOTap; OOMUraTrThl XoHE (aKyJIbTaTUBTI Tranopuiaep;
Me3oduaep, Te3imai repmoduiaep.

Mukpoopranusmaep KapanaibIM JKOHE Kypaedl KYpbUIBIMHBIH OpTYpJl KJacTapbIHbIH
KOMIpCYTEKTepiH MaiijanaHa anaibl. AIPOTEHKTEPIIH JKYMBIC iCTey mapamMeTpiepiH (IIbIFBIHIbI
CYMBIKTBIKTBIH JKYKTEMEcCi, aya Oepy, OeyiceHl TYHOaHBIH J03achl XoHE T.0.) peTTeyre OoJaibl,
OCBhUIAMIIA Ta3aay JKaraalIapblH KaMTaMachI3 etei [2].
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bencenni tyn6a pH = 4-9 ke3inae Tepic 3apsaasl 6ap amoTepili KOJIOUITHI JKyhe OOJbIT
TaObUIaAbl. ADpPOTEHKTE Cy KOWMAaJapbhlHBIH CAHUTApPJBIK >KarlaiiblHA OH ocep EeTEeTIH JKOHE
OMOJIOTHSUTBIK,  OeJiceHAl MeTaboauTTep O6JIETIH KONTereH Oanaplpiaap MEKEHACHTi. AFBIHIBI
CyJap/abl OMOJOTHSIIBIK Ta3apTy/1a JIACTAHFAH CyJia Te3 KoOCHEeTIH XKoHe Cy/IbIH KbICKA YaKbIT iIIiH/Ie
ryJaeHyiHe ceberi 60J1aTbiH OaapIpaap TypJIepiHiH MaHbBI3BI 30D;

Bannpipnapabia poTocHHTE31 Ke3iH/Ie 6Te KOl MeJIIep/ie OTTer1 0eiHiM, TOTHIFY MpoLecTepi
KBULIAM OKYPETIH TOraHJapJa a’poOThIK >XKarjaiymap »kacanazael. banasipiap cy pecypcrapsl
KaFIalbIHBIH KOPCETKIIITepi peTiHAe Je MaHb3Abl. benceHmipinreH TYHOAHBIH SKOXyieciH
KaJIbIOTACTBIPYbIH CaHJBIK 3aHJBUIBIKTApbl HETI31HEH a3pOTEHKTEPAIH TEXHOJIOTUSIIBIK KYMBIC
pexuMiMeH OaitanbIcTh [3]. ©aeTTe, MUKpOOPTraHU3MICPAiH JKaJIIbl CAaHbI OJIAPBIH TOTHIKTBIPFBIII
KyaTTapblHa TiKeJlell IMpoNnopLuOHaIbl, Oy a3 KalJbIKThl ©HEPKACINITEp YIIIH, oCipece ayblIIbIK
Kepyep VIIH MaHbI3bl, MYHJA OpTYPJi KYpbUIFBUIAp ajdb Te OMoMaccachlH >KMHAY YIIIiH
naiiananpulybl MYMKIH. A3palUsuIbIK pe3epByapra TYCKEHre JeiH aFblHIbl CyJap/blH 00aMaysbl
HEMece TOJIBIK OpTamlanaHOaybl a’dpOTEHKTEPAETi OpPTraHUKAIBIK JIACTAyIIbl 3aTTApPAbIH TOTBIFY
TUIMIUTITIHE TepiCc ocep eTeTiH ajaHAaTaThiH (aKkTopiap KeUIeHIH TyIbIpabl. YIbl 3aTTap/bIH
TeriHainiepi OelceHai TYHOAHBIH TOJNBIK TO3ybIHA JKOHE TaOWFHM IKaFjaliapAarbliail  OHBIH
MOP(}OTOTHSIIBIK KoHE (PU3UKAIBIK KACUETTEPIHIH ©3repyiHe dKele/Ii.

¥3aK yakbITKa CO3BUIFAH KO3IBIPFBIII ocepiiepMeH Oe€JiCeHll TYHOaHBIH IIamMaZaH ThIC
KYKTEIyl OpbIH ajajbl, YKOKYHEHIH HHEPLUSUIBIK ChIMBIMIBUIBIFBI TayCbUIaAbl, Oy OelceH[i
TYHOAHBIH TOTBIKTBIPFBIII KAOUIETiHIH KYPT OY3bUTYbIMEH, OHBIH (PU3UKAIIBIK KOHE MOP(OIOTUSITBIK
KACUETTEPiHIH ©3repyiMeH KOepiHeIl. 300K KYPbUIBIMAAPHIHBIH OY3bLIYbl, CAHUTAPIIBIK-XUMHUSIIBIK
WHAWKATOPJIAPAbIH KYPT Hamapiayel. bencennpipiniren TyHOaHBIH Kypambl Ja e3repell,
KapanaipIMIblIap MeH poTudepiep *OWblIaabl, €pKiH >KY3€TiH OakTepusiap Maccachl Haiina
Oomanpl, OenceHai TYHOAHBIH 300TJIeiiiepi OOPHBUINAK KYpPBUIBIMFA We 0omanbl. AOHOTHKAIIBIK
(bakTopiapiblH ocepiHeH OanabIpiaapblH KeKe TypiepiHiH Mopdorenesi esrepei [4].

Tyracraii anranna, 6encenai TyHOaHbIH OipkaTap MOop(hHOoOHU3NOIOTHSIIBIK CUTIaTTaMaIapbiHa
colikec arbIH/ABI Cylap/bl OWOJOTHSUIBIK Ta3apTy THUIMAUIIIHIH JEHreiiH Oaramayra OoJafpl.
Bencenpipinren TyHOa ar3ajapelHBIH ©Cyl MEH JaMyblHa XHMHSUIBIK KOCBUIBICTAP/IBIH
KOHIIEHTPALIUSACHI, €pireH OTTETiHIH MeJIIepi, OpTaHbIH OeJICEeH 11 KbIIIKbUIABIFBI XKoHE TeMIIepaTypa
CUSIKTBI (paKkTOpJIap alTapibIKTail ocep etedi. byn kepcetkimrep Ooiibinina [IIPK-nan aceim kety
OenceHai TyHOa ar3ajapblHBIH TeXeNlylHe HeMece OJIyiHEe >KOHE HOTHMIKECIHJIe aFrbIHbl CyJap/ibl
OMOJIOTHSUIIBIK Ta3apTy TUIMIUIITIHIH TOMEHAEY1He dKellyl MyMKiH. OcblFaH OaillaHbICThI 3epTTEYIIH
MakcaThbl JKaHae3eH KalachlHbIH Ta3apTy KYPbUIBICTApbIH/A OPBIH aJaThIH CTPECCTIK jKaraailiapra
OMOJIOTHSUIIBIK Ta3apTy KOHABIPFBUIAPBIHBIH O€JICeH 1 TYHOaIapbIHbIH PEaKLUsAChIH 3epTTey OOJabI
[5].

MarepuaJjaaap MeH daicrep

Marepuan barsic Kazakctannarsl XKanae3eH KanachIHbIH KaaIbIK aFbIHIBI CyJIapbl Ta3apTy
KOH/IBIPFBUTAPBIHBIH,  OMOJIOTHSUTBIK ~ Ta3apTy KOHIBIPFBICHIHBIH ~ O€JICeH/alI IUIaMbl  OOJIIBL.
bencenpipinares TyHOAHBIH TIPIIUIIK OpEKeTI YIIIH OHTAMIIbI jKafjnailap Keneciiei: epireH oTTeri
keminge 4,0 /i1, temneparypa +10 +25°C, 6encenni peakiusabig pH 6,5-7,0, KypFak KaJIbIKKa
TyHOaHbH go3acel 0,5-ten. 1,0 r/n. Kamanelk aFblHABI Cylapibl Ta3apTy KOHIBIPFhIIAPBIHBIH
Gomkambl Kyathl 21500 m>/Toy xoHe 1982 sxbuibl maiiiamanyra OepiireH, Gipak OyriHri KyHi
KabbIKTapabiH 60-70% To3bIFbl keTkeH. Kaszipri yakpitra Toysmirine 5700 m® kaGbLizaHawl,
Ta3apTyJaH KeHiHTi arbIHIbI Cy/bIH OpTamia kexaeMi 5160 m> kypaitst [6].

CynpiH Temnepatypackl MeH pH anbikray Memnekertik cranpapr (MEMC) 24902-81,
xyopun memmepi SS 26449.1-85 OGoiibIHIIAa, HUTPUT MEH HUTpPAT MeJiepl OOibIHIIA aHBIKTAy
KYPTriziimi.

SS 18164-72 Goiibiama, CC 6oiibIHIIa CyabhaT Memepi

31940-2012, CC 6oiibHmma hochaTThLIbIFbI

18309-2014, ammuak mesmmepi CC OolipiHIIa

33045-2014, mynait enimuepinig kypambel KP MCX 07.00.01667-2017, Gerrik Oencenmi
3arrap — KP 07.00.02007-2014, KOK — KP CT 1322-2005 GoiibIHiua.
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3epTTey HOTHXKENEPIHIH CTATUCTUKAJIBIK Talaaybl KecTe OOMBIHIIA OpTalia apu(pMETHKAIBIK
’KOHE CTaHJAPTTHI AyBITKY/IbIH MOHIH €CENTey apKbUIbI )KY3eTre achpblUlAbl. bapislk aHbIKTamanap 3
per KaiftamaymeHn opsiHganael. Jlepektep Excel konmanGanel OargapiamaiblK  KacakTama
nakerrepine Heriznenred IBM Pentium gep6ec KOMITbIOTEpiHIH KOMETIMEH OHACII1

HoaTu:kesiep MeH TajlKbLIay

Tyractail anraHma CapKbIHABI CyJIapAblH XUMHSIIBIK Kypambl OOWBIHIIA OpTaiia ailibIK
MOIIMETTEpAl CTAaTUCTUKAJIBIK Taljay, CapKbIHIbl CyJlapabl Tazapty aAopexeci 85,0-92,2%
apanbiFbiHga. CUHTETHKANBIK OeTTik-Oencenai 3arrap —98,0-99,5% xorapel TazapTy Oopexeci
Oaiikanael. Erep arbiHABI CyJapJbplH CaHbl MEH camachl yakbITiia pykcar etiireH arbizy (ILIPK)
TaJlaTapblHA COWKEC Kelce, Ta3apTy KYPBUIBICTAPBIHBIH JKYMBICH KAJIBINTHI XKOHE THIMII OOJIBII
caHaJafpbl.

Ynariiepi MHUKPOOHMOJOTHSUIBIK 3€PTTEY AaFBIHIBI Cylap MHUKPOQIOPACHIHBIH CanaibIK
Kypambl TeTepoTpOPUKaIbIK JTaKTO3a-MI03UTUBTI MUKPOOPTAaHU3MAEPMEH YCHIHBUIFAHBIH KOPCETTI.
ABTOTpOUKATBIK MUKPO(hIOpa Cylb(haTThl KAIMbIHA KENTIPETIH MUKPOOPTaHU3MAEPAEH TYPaJIbl.
Hutpudukamus nopexeci TazapTy KOHIBIPFBUIAPBIHBIH KYMBIC KaFaaiibiHa OaliIaHbICTBI ©3Trepe/il.
AFBIH/IBI CyJIap bl )KHHAKTAYFa apHAJIFaH Pe3epByapFa arbI3y IbIH OpTallla albIHFaH AePEKTepl HeT13Ti
KOPCETKIIITepAeT] a3faraH >KbUIIBIK aybITKyJapFa KapaMacTaH, OapiblK KypaMaac UHTPEeIUEHTTEp
OoliBIHIIIAa OpTaIla KUK Ta3apTy JASPEKEC paMeTpiiepiHe ColKec KeleTiHiH kepcerei [7].

JlerenMeH, capKbIHIBI CyJlapiblH CalachlH TOKCAH CaWbIHFBI Ja, ail CalbIHFBI Ja erxkeil-
TErKEHITl Tangay aMMOHUHN a30Thl, HUTpATTAp, MyHail @HIMAEP1, KAIKBIMAIIbI KATThI 3aTTap CHUSIKTHI
kepcetkimrep Ooiibiama LIJIK xone TKK acwin kety >karnaiiinapel 0ap eKeHiH KopceTe/l.

MyHbIH cebenTepiHe arblHABI CyJap, KOCIMOPBIHAAPABIH amaTThl aFbIHAAPbI, COHAAN-aK
arbIH/ABl CYJapJbIH KYpaMbl KOMMYHAIJBIK CAPKBIHIBI CYJapIbIH JKAIMbl XUMHSIIBIK KYpPaMbIH
TYpaKTaHABIpaThIH OipKaTap Oacka KOCIMOPBIHAAPABIH AaFBIHABI CYJIAPBIHBIH TYPAaKCHI3 aFbIHBI
&Katazpl. bipiHi »oHe eKiHII ce0ern aFbIH/Ibl CyJap bl Ta3apTy IMpolecine OipAel Aepilik acep eTyl
MYMKIH, OWTKEeH1 OIpiHII >KaFgaija TpaJgueHTTEpJe TOKCHKAJIBIK 3aTTapAblH  apThIK
KOHIIGHTPALMACH], €KIHII JKafjaiia - cyJarbl TEHrepiMci3mik Oap. OMOTeHIIK 3J1eMEHTTEPAIH
katbiHacel K: N: P. MyHnnail e3repictep/iiH cangapbl OMOJIOTHSIIBIK Ta3apTy caThIChIHAA O€ICeHl
JaiIbIH OMOIIEHO3BIHAFEl TPOPHUKANIBIK OaiiaHbICTap/bIH OY3bIITYbl 00TYbl MYMKIH.

ADBPOTEHKTIH JKaKChI KYMBIC 1CTET TYpFaH Ke3€HiHAe OeJICeH 1l TYHOAHBIH MUKPOCKOMHSICHI
op Typii OpraHu3MIEpIiH KypAeli OWOIEHO3BIHBIH OapblH KOPCETTi, TYycCi3 KUTK Topi3ai
OpraHU3MJIep aJJIbIH ana OaianFaH, ame0anap MeH HHQY30pusiiiap KeKe OeNriaeH Il.

Cili ophora xnacelHa Keneci exunaepi »xaraabl: Litonotuscigus, L. fasciola, Colp
odacolpidium, Epistilis, Vorticella convalaria, V. microstoma, V. alba, V.companulla, Vaginico
tastriata, Thuricolasp, Chaetospirasp, Oxytrich a, Aspidiscaturrita, Tokophryalemnarum.

Amoeba Amoebaradiosa, Arcella discoedes TOOBI Ty3eTINTeH HUTPUDUKAIUACH Oap
A’POTEHKTEP/IiH JKaKChl KOPCETKINITEPIMEH FaHa TaOBLIIbI.

Algoflora amatomnputapmen ycwiHbUTFaH: Naviculagracilis, Na vicula sp., Nitschiasp,
Pinnulariaviridis, P. ap pendiculata; »xacein OanaeipiapAsiH Typiepi: Spirogyraporti calis,
Ulothrixtenerrima, COHBIMEH KaTap 3BIJICHI Oanabipiap Phacuspleuronectes, Euglena intermedia
xoHe E. acus xemnren ke3aecendi. buonenosna porudepnep, ycak Kyprrap, IeJeHTeparTap XoHe
KOIEMOATap/IbIH €19ylp Mediepae 0oyl Ta3apTy THUIMAUITIHIH KOPCETKilli OOJbIN TaObLIa kL.
MyH/a Heri3ri npouecTep MeH CyJa MyHail eHIMJEpiHiH TMIpOOHOHTTAp apKbLIbl OMOTOTHIFYbIHA
Ka)KETT1 epireH OTTETiHIH KOl MeJIIIepiHiH 00y [§].

Baxtepusnap (rmopacklHBIH TYp amyaHIBIFBl A aFbIHIBI CYJApABIH XUMUSIIBIK KypaMbIHA
Tikesnel OalinaHbICTBl. AFBIHIBI CY YIATUIEPIH MHUKPOOMOJIOTHSIIBIK 3€pPTT€Y MUKPOOTHIK IIE€HO3
KYpaMmbIH/a JKETEKIIT OpbIH/IbI OakTepusutapabiH Pseudomonas sp., Mi crococcus roseus, M.varians,
M.luteus, Rhodo coccus sp., omapablH caHbl JWana3oOHBIHAA €KEHIH KOPCETTI. Ta3apTy
KypbuisicTapbiaa Kipe 6epicte 10 xkin/miu-nen asporenkreri 104 -105 KTh/mn neifin, aspoTeHKTepACH
paguanabl TYHIBIPFBINITAPFA MIBIFY Ke3iHae Mmakcumymra skereni — 107-108 KKb/mn. MyHnnai
a’pOTEHKTET1 aFbIH/IBI CyJIAp/Ibl Ta3apTy Jopekeci :KOOABIK TalanTapra coiikec keneai xoue 85,0 +
8,0% nmerreitinge [9].
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JlereHMeH, aFbIHIBI CyJapAbl Ta3ajayablH OyJI JACHTeWl opaailbiM cakTajga OepMeimi.
Kebinece OMONOTHSIBIK Ta3apTy KOHABIPFBICHIHBIH KYMBIC PEKUMIHAETT OpTYpJi KaTeTiKTep
caJJIapplHaH adpPOTEHKTEpAEri OeJIceH 1l TYHOAHBIH OMOIICHO3BIHBIH KYpPaMbIHIA ©3TepICTEep OPBIH
aJIaJibl )KOHE COHBIH CAJJapbIHAH Ta3apThUIFAH aFbIH/bI CyJIApIbIH XUMUSUIBIK KYPAMbBIHBIH ayBITKYbI
Oonazpl. BHOTOTHSIIBIK Ta3apTyIbIH OHTAWJIbI PEKUMIHEH aybITKY CeOenTepiH €Ki Tomka Oesyre
Oomapl:

1. ArbiHABI cynap OWONOTHSAIBIK Ta3apTy YIUIH KOJANCHI3, SFHH Ykl OOJIYbl MYMKIH,
KOPEKTEHY JJIEMEHTTEpi OOWBIHIIA TEHrepiMci3, OMOTCHMIK JJIEMEHTTEp apachlHIa OipKenKi
TapaJIMaraH.

2. AFBIHABI CyNap/bl Ta3apTy KOHABIPFBUIAPBIHBIH JKYMBICHIHIAFBI OY3YIIBUIBIKTAP adpariis
pexumingeri karenep (0y1 ocipece 1995-2005 >xpuimapel KazakcTanmarbl Kajgalapibl JIEKTPMEH
xabapIKTay mpolieManapbiHa OalIaHbICTBI) HEMECe a’pOTEHKTEpre MIeTiHAUIepAl YaKThUIbI
Tycipmey.

XaHaezeH KalachIHAAFBl KAJNAIBIK AaFBIHIBI  CyJNapIbl Ta3apTy KOHIBIPFBUIAPBIHBIH
A’POTEHKTEPIHIH aFbIHIBl CYJAPBIHIAFBl OeliceHai TYHOAHBIH TUAPOOUONOTHSIIBIK KypamblHA
aOMOTUKAJBIK (haKTOPIIAP/IBIH 9CEPIiH 3epTTEY Ke3iH/e HAKThI OHIIPICTIK XKaFaii1a CTPECCTIK XKar1ai
TYFbI3aThIH (akTiiepre OacThl Haszap ayaapbUiAbl. HoTkenep: >KapbIKTBIH ocepi, al’paius,
docharrap MeH aMMOHMI KOHIIEHTPALMSACHIHBIH ©3repyi, pH aybITKybl, aFbIHIBI CYJIapabl Ta3apTy
KYPBUIBICTAPBIHBIH a’pOTEHKTEpiHIer1 OelceH1i TyHOa OHOIICHO3BIHBIH OMIPIIK OeJICeHAUTIriHe
MOHOJTaHOJIAMHH KOHIICHTPALUUACHIHBIH e3repyi. KocimopbiHaa aFbIHIBI CyapIsl 030HH3AMUSIIAY
KOHE YIBTPAKYJT1H COyJeNeHy apKbUIbl Ta3apTy SMICTEPl Cybl KaiiTa maiijanany MOCENIECiH ISy
YIIiH CBIHAKTaH O©TKEHIIKTEH, OYJI (haKkTopIapaIslH THAPOOHOHTTH OpraHu3MIepre acepi OOMbIHIIA
3epTTeyiep xyprizinai [10].

ADBPOTEHKTEPIIH KAJIBINTHI KYMBIC iCTEyl YIIIH mpobiemanap 3JMeKTp KyaTbIHBIH Y3UTyiHEeH
TYBIHIQ/bI, HOTIIKECIHIE JKaphlK TI€H aj’panus CHIKThl QakTopiap OenceHai TYHOAHBIH
OMOLIEHO3BIHBIH KAJBINTHl JKYMBIC 1CTE€yl YIIIH KaXeTTlI MapaMeTpiiepre Ccolkec KelMenl.
3epTXaHanbIK IICHICHIIK KYMBICTa SKCIIEPUMEHT JKYPri3iil, OHAA >Karnaiiap WMUTAIUSIIaH]IbI:
TaOUFU KapbIKTaHABIPY (KYHAI3T1 YaKbITTa), )KaCaHIbl KapbIKTaHABIPY (TOYJIIK OOMWBI), HKapbIKTHIH
6onMaysbl (kosabanap kapblK ©TKI30eiTiH Kara30eH »xaObuiran). Cy epiTiHIUIepiH aspauusiay YUIiH
KOJI0aap MIaKarplKa KONbLUI/IBI.

1 — kecre. AspoTeHKTepaiH OeiceHAl TYHOATapbIHBIH TUAPOOHUONOTHSIIBIK KypaMbIHA
KAPBIKTBIH 9CEPiH 3epTTey OOMBIHINA 3epTXaHAJIBIK TOKIPHOEIEepAiH HOTHKeNIepl

AF3aJapAbIH TYpJIepi Tabnru Taynik 0oiibl 7KappIK KOK
JKaAPBIKTAHIBIPY JKAPBIKTAHABIPY

Aspidiscacostata
Glaucoma scintillans
Colepshirtus
Litonotuscignus
Pleuronemacoronatum
Tachisomapelionella
Podophriafixa
Vorticella convalaria
Vorticella microstoma
Vaginicotastriata
Vaginicotacristalina
Campanellaumbelaria
Chilodonellauncinata
Eugliphacilliata

Bodo lens

]
1

R R E A A A R E R
+ |+
1
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Eusphoranajas
Habrotricha recluse
Notommata ansata
Aelosomatenebrarum

[+

Haetonotus maximus + -
Scenedesmusquadricauda + +
Scenedesmusbijugatus + +
Stigeoclonium tenue - -
Chlorella vulgaris + -
Ankistrodesmusfalcatus | + + -

Ecxepmy: + anvikmanowl; — anbikmanmaowi.

3epTTey HOTHXKECiHIe MPOoTo300(ayHa exinaepli eH anasiMeH l-KecTeleH koHe l-cyperke
ColiKec KapBIKTaHABIPY JIEHIeHiH/IeT] e3repicTepre opeKeT eTeTiHI aHBIKTAJ/IbI.

Tonplk ey Hemece >KApPBIKTBIH >KOKTBIFBI KE€31HJE OJNapAblH OelCeHIiplireH TyHOa
OHMOIICHO3BIHBIH KOPEKTIK MUPAMUIACHIHIA 3KOJOTHSUIBIK Tayalnauap PeTiHJe KOFATyblHA, COHBIH
caJIJapbIHaH a3POTEHKTIH KaJIBINThI )KYMBICBIHBIH OY3bLITybIHA OKeTyl MyMKiH. JKaHae3eHze Oencen i
KYH Ke3eHi kputbiHa 9-10 afira co3putanel. BHONOTHSUIBIK Ta3apTy CaThICHIHAH OTKCH AaFbIHIIBI
cynapJarbl OanfbIpiIapAblH JKEKEJEereH TOINTapbl CaHBIHBIH MayChIMJIBIK JUHAMHKACBIH 3€pTTEY
OJIAPJIBIH TYP aTyaHJIBIFBI KYHJII3T1 JKapBIKTHIH Y3aKThIFIHA THIFBI3 OAilIaHBICTHI €KEHIH KOPCETTI.
KbL1apiH Ky3ri KBICKBI KE3€HE HEeri3iHeH JUaTOMIIbUIap 0achiM, all KOKTEMI1-)Ka3Fbl K€3eHE KOK-
KacbhL1 KOHE JKachll OanpIpiap 0ackiM 00JIaThIHBI aHBIKTAJIbI, 2 CYpETKE COMKEC.

Abdpanus peXuMiHIeri KaTelepAiH aFblHAbl CylapAbl OUONOTHSIIBIK Ta3apTy THIMAUIITIHE
ocepl adpOTEHKTEepAl JKOHE KalTanmaMma paguaiibl IIYHKBIPIBI BH3YaJIIbl TEKCepy Ke3iHjae
aHBIKTAJJIbl. ASPOTEHKTEr1 CyABIH TYyCl KacbUljay, KYJTIH YJIEeKTepli kacbuigay peHKTepi Oap
KIIIKeHTal, cy OeTiHie KoOiK ailmMakTapbl O€NTiJIeHIeH; MyHail eHiMAepiHiH uici oTkip [11].

AdpanusanbelK pe3epByapAaH aFblHABI CyJapAbl KAaOBUINAWTBIH EKIHII PETTIK pPaauajibl
LIYHKBIp/Ia Cy/AbIH O€TiHJe KYKIPTCYTEKTIH OTKIp uici 6ap Kapa TYCTi Cy, KOO TYCTI ICIHT'€H Jlailinap
oenrineneni. ExiHmn paauanapl MIYHKBIpAAH albIHFAH CY ChIHAMATAPBIHBIH THAPOOUOIOTUSIIBIK
YKOHE MUKPOOHOJIOTHSIIBIK TaJIIayhl Cy/la TIPUIUTIK eTyre KaOUIeTTI HeMece OpraHUu3MIEPIIH TOJIBIK
JepIIK KOKTBIFBIH KopceTTi. JKachln jkoHe NUaTOMIBI OalabIpiapAblH JKeKe YITUIepl M1a3MoiIu3
KYWiH/IEe OOJIIBI.

AbdpalMsiibIK  pe3epByapJaH arblHIbI CylapAbl KaObUINAWTHIH EKIHIII PETTIK paauaiiibl
IIYHKBIp/a Cy/AbIH O€TiHJIe KYKIPTCYTEKTIH OTKip Hici 0ap Kapa TYCTI Cy, KOO TYCTI iICIHT€H Jaiiap
oenrineneni. ExiHmn paawanipl MIYHKBIpJAH ajblHFAaH Cy ChIHAMAJAPbIHBIH TUIPOOHOIOTHSIIBIK
YKOHE MUKPOOHOJIOTHSIIBIK TaIIayhl Cy/la TIPHIUIIK eTyre KablIeTTi HeMece OpraHu3MIEP/IiH TOIBIK
JepIIK KOKTBIFBIH KOPCETTi. JKachll jkoHE AMATOMIIBI OaIbIpIap/IbIH KEeKe YATiIepi MIa3MoIu3
Ky#iaae 6onms [12].

HIyHKbIp TYOIHEH MIBIKKAH TYHOAarbl CyJb(aT-peqyKIHIbIK a’3po0Thl OaKkTepUsIapIblH
Desulfovibriodessulfuricans — 1010-1012CFU/r xofapsl TUTp1 a’paiius pexuMiHIH Oy3bLTybIHBIH
noneni 6omapl. OChl MIYHKBIPIAH CyAbl aiiflaFaH Ke3[e OHBIH TYyOiHIe OenceHai TyHOaHBIH maiiia
00Jybl, SFHU KYKIPTTI CyTETiHIH OTKIp Hici 6ap Kapa ThIFbI3 OIpTEKT1 HEO3/bl Macca aHbIKTaJIbI.
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2-cypet. AFBIHJBI CyJapbl Ta3apTy KOHJIBIPFbUIAPBIHIAFI a1bro(IOpaHbIH KOMNTIT1HIH
MayChIMBIK TUHAMHUKACHI

Kyprizinren 3epTTeyliepAiH HOTHXKECIHIE Ka3ipri KarmaWablH ekl cebebi Oap exeHi
AHBIKTAJBL: SJIEKTP KyaThIHBIH O11TY1 (COHBIH CalIapbIHAH adpallus KyieciHiH OipHele caraTTaH 0ip
TOYJIIKKE JEHIH KYMBIC icTeMeyl OOJbl) *oHE ecKipreH alspauus sxyieci (Oys1 a3pOTEHKTEpAiH
OypbIIITApbIHAF]l JIAlIaHy), KaJbINTACKAaH >KaFAaiablH ceOenTepiH K010 OOMbIHINIA YCHIHBICTAP
Oepinai. Angarel 6 aiiIbIH 1MI1HI€ AaBTOHOM/IBI AJIEKTPMEH KaOABIKTayFa KOITy KOHE XaIbIKapaJibIK
CTaHJapTTapFa cail a’parys KyieciH OpHaTy apKbUIbI €Ki ceder Te moublabl [13].

AbspanusanelK pe3epByapiiapaa OenceHal TyHOaHBIH mTaiga OodyblHA TeEpic ocep eTeTIH
MaHbI3Abl  (DaKTOp  aFbIHABI  CyJlapAarbl OMOTEHIIK  AJIEMEHTTEpIiH  apaKaThIHACBIHIAFbI
TEHIepIMCI3TIK OOJIIBI.

«CanBo» TerinainepiHiy ko3l — «XKbUly 3JIEKTp CTAaHIMACHD OPHATBUIABI, OHBIH Ta3apTy
KYpbUIBICTapbIHA K10epiIETIH CapKbIHAbI CyJIapblHa Noidudocdarrap MEH aMMOHMN TY3Aaphl Kol
[14]. byn peareHTTep KocIMOpbIHAA Ka3aHABIKTApAbl JKyyFa JKOHE KyObIpiIaplbl KyyFa
KOJIJaHbUIaJIbl. 3epTTey Ke3eHiHae (ocdarrapablH MeKTi pyKcaT eTiareH koHientpauuscsl (LPK)
1,8 mr/n 6oaranma 15,0-20,5 Mr/n medin, aMMOHHMK a30TBIHBIH, 15,5—17,0 mr/n IIPK 8,2 mr/n geiin
KYpT aybITKybI Oaiikanabl. | IIIPK 8,2 Mr/im aHbIKTansl.

AMMOHMIA a30THIHBIH O€JICeH 11 TYHOAHBIH OCJICEHIITITIHE 9CEPiH 3epTTEyTe KaThICThI OSNTii
3eprreynep 6ap. NHy -TiH mamamMeH eki ece >KOoFapbl KOHIICHTPALMSACBIHBIH KbICKa Mep3imi acepi
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NH4 TOTBIKTBIpATBIH OAKTEPUSIIAPIBIH TEKETYiHEe OaIaHBICTHI OCJICEH Il TYHOAHBIH KaCUETTEPIHIH
alfTapIibIKTall ©3repyiHe, OpTYPIUTIKTIH TOMEH/ICYiHE OKeNIeTiH1 aHbIKTaIab! [15].

TyHOanbplH MuUKpodayHachl KoHE TYHOAHBIH TyHOara Tycy KaOUIETIHIH HalIapiaysbl.
XKyprizinren rupoOnOIOTHSIIBIK TaJIayap HOTHXKECIHIE CYJIbI epITIHAIEpIe AMMOHUHN a30THIHBIH
KYPT JKOFapbulay KE3€HIHGH KEWiH arbIHAbl cynapaa Vaginicotacrys tallina, V. ctriata, Stentor
polymorphus, Vorticella alba wndy30pusmapbiHblH  OoIMaybl OalKanaThIHBI  AHBIKTAJJIBL.
a’POTEHKTEP/IIH koHe Aspidiscaturrita, A. lynceus, A. costata, Colepshirtus, Stylonychiamuscurum
TYpPJIEPiHIH CaHbI a3aibIN KeJe.

Herenamen kapanaiipimasuiap Chilodonellauncinata xone Astasiaquartana KenTen Ke3Aecei;
MYMKiH, OJIap a30TThIH KOFapbl KOHLEHTpAIMsChIHA Te3iMAipek. CoHaii-aK, aMMOHHIA a30THIHBIH €H
YKOFaphl KOHIICHTPALMSICHIHIA OJICTIH aMe0aap/IblH, YCakK KIiKIIeaijaep MeH poTudepiepaiH oMipik
OelceHailirine YJIKEH ocep eTeTiHIH aram eTy KbI3BIKTBL. MyHBIH cebebi 1-¢hazanbiH
HUTPU(DUKAIUSACBIHBIH TEHIePIMCi3iri OOJIbIN TaObLTAJbI, OJ 63 KE3€TiHJIe MHUKPOOHOJIOTHSIIBIK
TangayjaapMer pacranais! (Hutpudukaropiap cansl 106108 KKb/mur).

A30T KOHIIEHTPAIUSCHIHBIH JKOFapblIaybl anbrodIopaHbiH, acipece Kacbll OaiabipiaapIbH
eCyl MEH JIaMybIHa BIHTAJIAHJBIPYIIBI dcep eTeli, Oy a’poTeHKTeperi cyra TuicTi Tyc 6epai. Cy
yirinepinin Mukpockonusicel Chlorella vulgaris-TiH kanmaii namybiH kepcerTi. Docdarrap
KOHIICHTPAUUACHIHBIH 20,5 MI/iI-re NeiiH KYpPT apTyblHa OailJIaHBICTHI aKTHBTEHIPIITeH TYHOAHbBIH
KypambiHaa Vaginicotacrys tallina, V. ctriata, Vorticella alba, V.convalaria, Campanellaumbelaria
CHSIKTBI JIOHTEJIEeK KYPT WH(Y30pHsIIApbIHBIH MYJAEM KOKTHIFBI OalKala/ibl, acKa3aHasKTbLUIAp -
Stentor poly morphus, Aspidiscaturrita, A. Iynceus, Colep shirtus;, copeviuumap -
Tokophryalemnarum.

KanpInTel )KyMbIC iICTEUTIH IIIamaa Oip peT KaHa Ke3[eCeTiH acKa3aHasKThl HHYy30pusap
Euplotes  patella  xone rotifers Caridinasp canbiHBIH eocyl Oaiikanmel.  ®Docdarrap
KOHIIEHTPALUSACHIHBIH 03repyl GUTOIUIAHKTOHHBIH KYpaMbIHa J1a 9cep €T, XKaChUT XKoHE JUATOMJIbI
OanabIpiiapblH CaHbl KYPT a3asi/ibl; COHBIMEH Olpre >KeNJIeTKII KOHABIPFBIHBIH KaObIpraiapbl MEH
KYOBIpJIapBIHBIH XKIIl TOpi3/iec KoK-kachll anbra Oscillatoriachlorina-meH nactanysl 6aiikanabl, ol
docdarrap men pH ymin IPK y3ak yakeit acein ketkenae 0,2-0,5 M-re 1eiiH 1aMu anajbl.

AJBIHFaH HOTHIKENEp Heri3iHje, a3oT neH ¢ocdop OoiibiHma HIPK aiitapiabikrail apTkania
(4, 6, 8 ece) MUKPOOPraHU3IMAEPAIH Kbl CaHbl KYPT a3asi/bl, TYPJIEPAIH OpTYPIIUIIr a3asabl, ajl
Kkeloipeynepi 6encen/ i TYyHOAHBIH KypaMblHaH €peKIle ce31MTall TYpJIep KOUbLIaIbI.

A3zor neH ¢ocdopabiH Qy30pUsAaFrkl OTBHIPBIKIIBEI TOOBbIHA 9cepl KELIEHJl acep peTiHAe
KapacTBIPBUTYbl KEpeK; €Ki AJIEMEHTTIH KOHIICHTPAIUSCHIHBIH >KOFapblIaybl oNlap YIIiH Oipiei
3UAHIBI, OipaK OpraHM3MIEpP/iH JKaIIbl CaHbl OCHI AJIEMEHTTEP apachbIHIAFbl CaHIBIK KAaThIHACKA
0aiiTaHBICTHI.

Epkin xky3eTiH undy3opusnap Oy ¢akropiaaplblH dcepiHe TO3IMAIpeK, a30T MOJIIepiHiH
apTybIHA JKayarn PeTiHIe OJap IbIH CaHbIH a3aiiTabl, an Gochop MeIIepiHiH )KOFapbliaybl OJIapablH
JaMybIH a3zian Texxeial. beacennipinres TyHOaHbBIH «CTPECT1» HOTUKECIHIE OTHIPBIKIIIBI )KOHE €PKIH
KaJKbIMAJIBl HH(Y30pHUUIapAbIH apakaThIHACKI KYPT ©3Tepeii, Oy a’dpOTEeHKTEPAiH KYMBICHIH
Oaranay Ke3iH/e MHAUKATUBTI Oenri 6omassr [16].

Kacein Gannbipiaap ToObl GocOpAbIH KOHIEHTPALUICHIHBIH JKOFapblIayblHA KYPT KOHE
TepicC ocep eTel, all a30T MOJIIIEPIHIH KOFapbUIayhl 0JIAPBIH OMOMAaCCAaCHIHBIH O6CYIHE OH ocep eTel,
ocipece Chlorella vulgaris xoHe 6acka ga KelOip Typyiepi KapKbIH/bI JaMBbIIT KeJIeIi.

¥3aKk yakpIT OOWBI a’dPOTEHKTEPHETri arblHIBI cylapabiH pH e3repyiH 3eprrey Oipkarap
TOTEHIIIE JKarnainapaa pH HOpPMAaTHUBTI KOPCETKINITEPJEH aybITKY OpBIH AallaThIHBIH KOPCETTI.
JlabGopaTopusia arbIHABI Cy HET13iHAe opTYypiai pH MoHaepi 6ap >karaaiiiap MOIETbACHETIH YATUIIK
ToXiprOe KypbuiIbl. bencenaipinreH TyHOaHBIH camaiblK KypambIHBIH opTypii pH Monnepine
TOyeNAUIIrT aHbIKTAN B! (3-cypeT). bonnyuH sxoHe T.0. 3epTTeynepinae ToMeH pH MoHIepiHiH Keaen
TOKCHUKAJBIK dcepi aHbIKTaiabl. OCkl Makanajga >KypriziireH 3eprreyiepae pH esrepicrepine ex
cesimtant  Oosbin - Bursaria trun catella, Euplotes patella, Carchesiumpolypinum owcone
Stylonychiamytilus  Typnepi TaObmaapl. banaeiprmap, Kaumel anFaHAa, OeilceHai TyHOa
poTo300(hayHaCkIHBIH OKUIAEpiHe Kaparanaa pH aybITKynapbiHa Te3iMaipex 6oasl [17].
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Onapnpiy  immiHAeri  eH  tesimainepi  Spirogyra  porticalis,  Chlorella  vulgaris,
Chlorococcumtrid ium. 300TUIaHKTOHJAPBIH ITIHIE ameb6a TOOBIHAAFBI OpPraHU3MIEp alTapIIbIKTal
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B Protozoa Algoflora
3-cypet. pH MoHaepiHiH aF3anap TYpJepiHiH CaHBIHBIH ©3repyiHe acepi - Oencenai
TYHOAHBIH THAPOOHMOHTTAPHI

MyHaii eHJIEYyIiH TEeXHOJOTHIIBIK CXEMachlHIa KOJJAHBUIATBIH OipKaTtap peareHTTep
Oencenai TyHOa opraHu3miaepl YUIIH CTPECCTIK JKaraaid TyIObIpybl MYMKIH aOMOTHUKAIBIK
(akTopiapra JKaTKbI3bUTYbl MYMKIH.

Ochbl peareHTTEpIiH Oipi MOHOATAHOJIAMHH OOJIBINT TAOBLIABI, OJI KBIIIKBUT ra3Iapibl XKoHE
KypambIHIa KYKIpT Oap OpPraHUKAIBIK KOCBUIBICTAPABI CiHIPY YIIiH KOJTaHbUIanbl. CyIarbl kKoHE
ayanarel MoHodTanonamuH yiriH IIIPK -0,5 mr/n. [18].3epTxaHanblk 3epTTeyiep HOTHXKECIHIE
MOHOA3TaHOJaMHH OesiceH A1 TYHOAHBIH THAPOOHOIOTHSUIBIK KYpaMbIHA KETKUIIKT1 KYIITI 9Cep €TeTiH
¢daktop Oonbin Tabbutanel, TinTi [IIPK mamanst apTeik 601ca na MonostanonamunsiH 1,0 mr/n
KOHIICHTPAIUSIChIHA OCJICeH Il JIAMIBIH €H Ce31MTall opranu3Maepi eneni: Amphyleptus claparedei,
Litonotuscignus, Scepanotricharubra, Euplotes patella xone Aelosomatenebratum 1marbIH
MacmTadThl KypTTapbl. EpkiH Ky3eTiH HHQy30pusuiap KO3FalbICThl OastyjaTaznbl, ©CIMAIK
JKacyllalapblHbIH a3/1all KapbIKTaHybl Oaiikanaasl. MOHOATaHOJAMHH KOHLEHTPAIUACHIHBIH 2,0
MI/II-Te JIefiH >KOFapblUlaybIMEH KeNTereH HH(QY30pusiap KO3Fasbic OEJICEHIUIITIH KOFalTajbl,
KJIeTKaJIap UHWCTajdaHaabl, OaijbIpiiap Tycci3 OoJajbl, KONTereH opraHusmjaep eiseni: Embata
cammensa, Carchesiumpolypinum, Vorticella campanulla, V. microstoma. Cypnarbl TOKCHUKaHT
MOJTIIEPIHIH OJIaH dp1 apTyhl OapIILIK OpraHU3MAECP/IIH — TUAPOOMOHTTAPIBIH TOJIBIK OJTYIHE OKEIIe/Il.

KopbIThIHABI

JKanaesenaeri KaJajnblK Ta3apTy KYPBUIBICTAPBIHBIH OCJICEH]II TYHOACHIHBIH OMOIIEHO3BIHA
aOMOTHKAJBIK (DaKTOPJIAPIBIH 9CEPiH 3epTTey OHBIH KbICKa MEp3iIMIl YBITTHI acepiepai "korora"
KaOlJeTTl YJIKEH MHEPUUSAIBIK KaOlIeTiH KepceTTi. Anaiiia, y3aKk Mep3iMJil cTpecc TUAPOOHOHTTHI
OpraHu3Mep YUIIH YJIKEH aybIpTHajblK OOJBIN TaObLIaAbl, OYJI aFbIHJBI CyJapibl OMOJIOTHSIIBIK
Ta3apTyAbIH carmackl MEH KapKBIHABUIBIFBIH KYPT ToMeHzaeTedi. bareic KazakcraHHBIH OenceHi
MHCOJISIIMACHIHBIH Y3aK Ke3€H1 jkaraiibinaa 6encen i TyHOa anbro(aopachbiHbIH TYPIIK opTYPIILIiri
KYH/II3T1 JKapBIKTHIH Y3aKThIFbIHA OAMIaHBICTHI €KEH1 aHBIKTAIBI. JKBUIIBIH KY3T1-KbICKBI Ke3EHIHIE
auatomjap 6achkiM OONATBIHBI AHBIKTAJIBI, Al KOKTEM-)Ka3 ME3TUIIHJE KOK-KAachbUl KOHE Kachll
Oanabipnap OaceiM O0iabl. NH4 koFapbl KOHLEHTPALMSCHIHBIH KbICKAa MeEp3iMJil ocepi TyHOa
MHUKpO(hayHaChIHBIH 9pPTYPIUTITiHIH TOMEH/IEYiHE jKoHEe TYHOa TYHABIpY KaOUIeTiHIH HamapiayblHa
oKeJNeTiHI OalKanabl. AFBIHIBI CyJIapJaFbl aMMOHUM a30TBIHBIH MOJIIEpP] KbICKA MEP3iMJIl aChII
kerce, Vaginicola crystalline, V. striata, Stentor polymorphus, Vorticella alba, conoaii-ax
Aspidiscaturrita, A. Ilynceus, A TyphepiHiH caHbl KOFajaawl. costata, Colepshirtus,
Stylonychiamuscurum-MmuHUMyMFa JeiiH a3zasnsl. bangeipnap opransiH pH esrepyine Tesimji,
Spirogyra porticalis, Chlorella vulgaris, chlorococcumtridium typnepi pH 6-9 nuamasonsiHIa
TypakTsl  Oongsl.  Cynmarbl  MOHOATAHOJNAMHMHHIH — KypamMblHA €H  ce3iMTal  TypJep:
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Amphileptusclaparedei,  Litonotuscygnus,  Scepanotricharubra,  Euplotes  Patella  xoHe
Aelosomatenebratum xyptrap, 0ipaK cyJarbl TOKCUKaHTTBIH 3% KypaMbl OapibIK OpraHu3MIEp.IiH
TOJBIK OJIIMIHE dKEIEe].
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BJIUAHUE ABUOTHUYECKHUX ®PAKTOPOB HA TMAPOBUOHTBI AKTUBHOI'O
WJIA TIPM BUOJIOTTYECKOM OUACTKE CTOYHBIX BO/JI

Bbaiimykamesa II1.X., lzkanaauesa H.III.
EcenoB yauBepcureti, Akray, Kazaxcran
e-mail: shynar.baimukasheva@yu.edu.kz, e-mail: nurgul.janaliyeva@yu.edu.kz

AnHoTanmus. OJHUM M3 aKTyalbHBIX BOMPOCOB il peruoHoB Kazaxcrana sBisieTcs
paloHaIbHOE UCII0JIb30BaHKE BOAHBIX pecypcoB. B Tom unciie 61o1eH03 akTHBHOTO Mjla TOPOACKUX
OYUCTHBIX COOp}I)KeHI/If/'I, NEPUOANYCCKU CTAJIKMBACTCA CO CTPECCOBBIMU CUTyallUAMHU, CBA3AHHBIMU
C HapylUIeHHEM pexuma paboThl 000pYyIOBaHUS UM aBapUIHBIM COPOCOM TOKCHKAHTOB B CUCTEMY
OYHMCTHBIX COOPYXXEHHH CTOYHBIX BOJI. YCTaHOBJIICHO, YTO TPH PE3KUX KOJIEOAHHAX (PH3HKO-
XUMHUYECKUX I[I0Ka3aTesle BOAHBIX PAaCTBOPOB M3 COCTAaBa AKTUBHOIO WJIA B IEPBYIO OYEPENb
YHUUYTOXKAIOTCSI MPOCTEHIINE OpPraHu3Mbl. JDTa 3aKOHOMEPHOCTh HaOJI0Jaach MpPU YBEIUYEHUU
KojeOanuii azora ammonus, ¢ocdopa, MoHOITaHONAMUHA U PH B cTouHbIX Bojxax. B 3amamnom
Kazaxcrane YCTaHOBJICHO, YTO B 10-mecayHOM nepuonac aKTUBHOM HWHCOJJIAIIMU B KOMIIJIEKCE OYUCTKH
CTOYHBIX BOJ Topoza Kanaozen Manrucrayckoi o0iacTu BUIOBOE pasHOOOpaszue akTuBHOU Ui -
aTbro(MIIOPHI CBA3aHO C MPOJIOJDKUTEIBHOCTBIO CBETOBOTO JHS, & TAKKE B OCEHHE-3UMHUM MEPUOJT
roga mpeobIagarT IUATOMOBBIE BOJOPOCIH, a BECHOW U JIETOM-CHUHE-3€JICHbIe M 3elIeHbIe
BOJIOPOCIIH.

KuioueBble cji0Ba: akTUBHBIHN W1, OMOIIEHO3, OMOKOATYJISHT, TUAPOOUOHTHBIE OPTaHU3MBI,
pH, cBeToBOI1 pexxuM, a30T aMMOHUsA, Hochop, MOHOITAHOJIAMUH.

INFLUENCE OF ABIOTIC FACTORS ON ACTIVATED SLUDGE
HYDROBIONTS IN BIOLOGICAL WASTEWATER TREATMENT

Shynar Baimukasheva, Nurgul Janaliyeva
Yessenov University, Aktau, Kazakhstan
e-mail: shynar.baimukasheva@yu.edu.kz, e-mail: nurgul.janaliyeva@yu.edu.kz

Annotation. One of the urgent issues for the regions of Kazakhstan is the rational use of water
resources.

In particular, the biocenosis of activated sludge from urban wastewater treatment plants
periodically encounters stressful situations related to equipment malfunction or emergency discharge
of toxic substances into the wastewater treatment plant system. It has been established that with sharp
fluctuations in the physico-chemical parameters of aqueous solutions, protozoa are primarily
destroyed from the composition of activated sludge. This pattern was observed with increasing
fluctuations in ammonium nitrogen, phosphorus, monoethanolamine, and pH in wastewater. In
Western Kazakhstan, it was found that in the 10-month period of active insolation in the wastewater
treatment complex of the city of Zhanaozen, Mangystau region, the species diversity of active algae
is associated with the length of daylight hours, as well as in the autumn and winter period, diatoms
predominate, and in spring and summer, blue-green and green algae.

Keywords: active sludge, biocenosis, biocoagulant, aquatic organisms, pH, light regime,
ammonium nitrogen, phosphorus, monoethanolamine.
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