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B craThe NpHBEICHBI CBEJCHHS O COCTAaBE MOMYJISLMA PECHUYHBIX U COCYIMX HH(DY30pUil aKTUBHOIO Hiia
A9POTECHKOB, JaHHBIC O JHMHAMHKE TOMYJAUUiA. V3ydeHO BIHMSHHE TeMIIEPaTyphbl BOABI U COACPKAHUS KHCIIO-
poja Ha BHAOBOW COCTaB, YHCICHHOCTh U Mopgooruto HHGY30puil B TedeHne roga. IlokasaHbl OCHOBHbIC
9KOJIOTHYECKHE IPYNIbI HHOY30pUH M MX COOTHOLICHHE B 3aBUCHMOCTH OT YCJOBH Cpeibl. BBINOIHEHO
OIpe/ieNieHne BUIOBHIX (JOPM C MOMOIIBIO IPorpamMmMsl 00paboTku nzobdbpaxenus Adobe Photoshop. Mero-
JIMKa OTPEICNICHHS] Ka9eCTBAa OYUCTKU BOJBI JAOTMOJIHEHA BUIOBEIM aHAIM30M HanOoJIee XapaKTepHbBIX Mpes-
cTaBuTelNel HHDY30pHIA.

Kniouegvie croga: akTHBHBIA W1, MHOY30pHH PECHUUHBIE, COCYLINE, OPIOXOPECHUYHBIC, PAaBHOPECHUUHBIC,
KpyropecHu4Hsle, rpadmdeckuii perakrop Adobe Photoshop.

Kaparanguackas 007acTh SIBISIETCS KPYIMHBIM TPOMBIIUICHHBIM LIeHTpoM Pecnyonuku Kazaxcran.
BonpmmHCTBO NpeArpusiTHH 00JIACTH OTHOCATCS K TIOTPEOJISIFOIUM BOAY B OOJBMIMX KonmdyecTBaxX. Kauect-
BEHHAs OYHCTKA CTOYHBIX BOJ[ JJIsi BO3BpATa OUYHIICHHOW BOJBI B TPUPOIHBIH 000POT ¢ HANMEHBIIIHM BpE/I-
HBIM BO3/ICHCTBHEM — OJ[HA M3 CAMBIX aKTYaJIbHBIX 3a/1a4 pernoHa. OuucTHbIC coopyKeHus ropoaosB Kapa-
raiael 1 TemMupray SBISIOTCS OJHUMHU U3 CAMBIX KPYIHBIX B OOJIACTH, IIPEAHA3HAYCHBI JJISI OYUCTKU CME-
NIAHHBIX CTOYHBIX BOJ (TIPOM3BOJICTBEHHBIC W XO3SMCTBEHHO-OBITOBBIC) W BBITIOIHSIOT cOPOC BOJBI B MMO-
BepxHOCTHBIE BogoeMbl (peku Cokyp u Hypa) cormacHo 1pe®oBaHUSAM HOPM TpPEIeNbHO JOIMYCTUMBIX KOH-
LEHTpaIUi 715 prI00X03SHCTBEHHBIX BOJIOEMOB.

B ocHOBe MHAYCTpUANBHBIX METOJOB OMOJIOTHYSCKOM OYMCTKH CTOYHBIX BOJ JIGKUT MPHUHIIUAI €CTECT-
BEHHOTO camoouuiieHus [1]. B Ouojorndeckux mpygax B OYUCTKE CTOYHBIX BOJ NMPHHUMAIOT y4acTHE BCe
OpraHU3MEbI, HaceNsroIue BooeM. OCHOBHAS OYMCTKA BOJBI MMPOU3BOANUTCS B adPOTCHKAX C MPUMEHEHUEM
aKTUBHOTO wia. HecMOTps Ha TO, 4TO METOJI CTaphld, 3TO €IMHCTBCHHBIN Ha TaHHBIH MOMEHT CIIoc00 0e30T-
XOJIHOTO ITPOM3BO/ICTBA.

ADPOTEHKH SIBISIOTCS MOJEIBIO  MPUPOJHBIX YCIOBHH, KOTOpBIE 00ECIeYrBAOT MHKPOOpPTaHU3MaM
OnaronpusaTHbeie ycIIOBUSA. C TIOMOIIBIO. BO3TYXOIyBHBIX MAIllUH O00CCIICUMBACTCS IMOCTOSHHBIA MPUTOK KH-
CJIOpO/JIa, a 3arpsi3HSONIUE YaCTHIIBI 00ECIEUNBAIOT €/10i OakTepru U mpocTedmux. OCHOBHBIM OYHCTHTE-
JIeM SIBJISTIOTCSL OaKTEpUH, 2 HHAUKATOPAMH COCTOSHHS aKTUBHOTO MJIa CIYXKAT MPOCTEHIINE MUKPOOPTaHH3-
MbI [2]. B Ononpynax MpOUCXOMHUT OKOHYATEIbHAs OYMUCTKA BOJBI OT WJIA U HEPACTBOPSIOIIUXCS YACTHIL
("9acTHIlBl BOOPOCTCH, AKUBOTHBIX U T.J.), 3aT€M OUYHUIIICHHAS! CTOYHAS BOJIa TIOCTYTACT B PEKY.

Tuapobuonoruyeckuii aHaU3 MUKPOQAyHBI SBISETCS OJJHUM M3 CaMBIX OIEPATHBHBIX CIIOCOOOB KOH-
TPOJISL TEXHOJIIOTUMECKOTO IIPOIecca, TaK KaKk OTPaXkaeT PEaKIMI0 OPraHU3MOB aKTUBHOTO MJIa HA U3MCHEHHE
YCIIOBHM cpefpl oouTaHus. M3MeHeHus B OMOIIEHO3¢ aKTUBHOTO WJIa MTO3BOJIIOT OBICTPO OIEHUTH €0 Kade-
CTBCHHBIH YPOBEHB M CJIEJIaTh BBIBOJBI 00 OCHOBHBIX HEONArONPHUSATHBIX (aKTOpax, yXyImarmux dddex-
TUBHOCTH OYHCTKHM CTOYHBIX BOI [3].

Ha oumcTHBIX coopykeHusx ropoga TemMupray ObUTM HAYATHI HCCIICOBAHHS TUHAMUKH TIOMYJISIIUY aK-
TUBHOTO WJIa TMOJ BIMSHUEM Pa3lIMUHBIX XUMUYECKUX U (PU3HUecKUX (akTopoB. Hamu Oblia mpeamnpuHsTa
MOMBITKA OTIPENICIIUThH BUJIOBOM COCTaB MOCTOSIHHBIX 00MTATENNeH aKTHBHOTO MIIa, TOT/]a KaK paHee JUIs Orpe-
JICIGHU S Ka4eCTBa OUYMCTKH C MIOMOIIBI0 HHIUKATOPHBIX OPTaHU3MOB CUUTANIOCH IOCTATOYHBIM OIIPE/ICICHHC
OPraHW3MOB JI0 POJa.

Mamepuanst u Memoobl uccied08anus

i ruapoOHOIOrHYecKoro aHajin3a MCIoJb30Bajlach BOJAa U3 a3pOTEHKa ¢ aKTMBHBIM MJIOM, FOTOBU-
JIMCHh BPEMEHHBIE MUKPOIPENapaTsl 10 CTaHAAPTHON MeToauKe [4].

MuUKpOCKOIHUsI aKTUBHOT'O MJIa IPOBOAMIIACH OOBIYHBIM CBETOBBIM MUKPOCKOIIOM, a TAKXKE C IIOMOIIbIO
BHJICOKOMITIIEKCA Ha 0asze MOJsIpHu3allioHHOro JrabopaTopHoro mukpockomna «BinalLogic 6XB-PCy». Buaeo-
KOMIIJICKC MO3BOJISIET BHIBOJUTH M300paKeHUsI HA S9KpaH MOHHTOpA U MPOCMATPHUBATh B PEXKHUME PEasbHOrO
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BPEMEHH, C TTOMOIIIbIO TPOPECCHOHAIEHOM IIBETHOM BHICOKAMEPHI M TPUHOKYJISIPHOW HACaJKW MUKPOCKOTA.
BriBog m300pakeHU W MX 3aledyaTiICHHE MPOBOIATCSA B mporpamMme Altami Studio — 310 mporpammHoe
oOecrniedeHue s ypaBieHus TH(POBBIMU KaMepaMu, a TaKXKe IMPOBEACHISI U3MEPEHUH 1 aBTOMaTHIECKOTO
aHanm3a u3o0paxenuit [5]. C mOMOIIBI0 MPOTrpaMMBI HAMH OBUIHM CHIETIaHBl CHUMKH MHIUKATOPHBIX Opra-
HU3MOB aKTHBHOTO HMJja. Ha CHUMKH HaKIapIBATUCH (QUIBTPBI PE3KOCTH, IIBETOBOTO KOHTPACTA H PA3MBITHSI.
Pe3kocTh HaKIaapIBACTCS ISl YBEITMUCHUST TOYHOCTH TIOJTY4YEHHOH (oTorpaduu u 00erdeHus onpeIeineHust
Buja. OUIBTp pa3MbITUS NPUMEHSETCS IS 3aHero (poHa, ecim KpoMe U3ydaeMoro o0ObeKTa B KaJpe MpH-
CYTCTBYET MHOTO JIMIIHETO W 3TO COMBaeT mpu u3ydeHuH. OUIBTP IBETOBOH KOHTPACT MPUMEHSETCS IS
TYCKIBIX (hoTorpaduii ¢ 1enbIo YBEeIUIeHUs [IBETOBOTO KOHTPACTa.

OcHOBHOH mporpaMMoii 00paboTKH H300pakeHUl mociykun rpaduueckuii pegaktop Adobe' Pho-
toshop.UToOB! ymydIiuTh BU3yadbHOE BOCHPHUATHE M MPOAHAIU3NPOBATH N300paKEHUE UCCIIEHYEMBIX. 00h-
€KTOB, UCIIOJIL30BANICS DUIBTP M1 yeTpaHeHus «uryMmoB» TopazDeNoise 5.

st IposiBIeHNsT METIKWX JIeTaleil CTPOEHUs OpraHelul, peCHHYEK M PP, BRIPAXKEHHOCTH MeMOpaH,
MOJICYEeTa M YTOYHCHUSI MECTa PACIOIOKEHUS pedep, HIETHHOK U PSIIOB IUPP, SBISIONINXCS BOKHBIMH CHC-
TEMaTHYCCKUMU NPU3HAKaMU UH(Y30PHi, UCTIOTIH30BANICA QUIBTP «YBEIIMYCHUE PE3KOCTID).

s BoccTaHOBIIEHUS! HCXOIHBIX I[BETOB MOJMYYEHHOTO M300paKeHwsI, MICKa)KEHHOTO TP BBOJE B KOM-
MBIOTEP, U3-32 HEIOCTATOYHOTO OCBEIICHUS, HCIIOJIL30BAICS (DUIBTP KABTOTOHY.

B pesynprare npoBeaeHHoOro nccienoBanus Obiin cuenansl Oonee 70 ¢ororpaduitu 6onee 30 Buaeo-
3anucel npeacTaBuTenei MUKpo(dayHbl aKTUBHOTO WIIA.

J171st BeISIBIICHHUS MTOCTOSIHHBIX IOMYJISAIMEI BEJICs MOACUET Beex ocobeli 3aro (1ekadps 2013 — HOSIOpD
2014 rr.). B kaxa0M MecsIle YYUTHIBAIUCH TOJIBKO T€ JHH, KOTJIAa MPOBOIWICS THAPOOHUOIOTHICCKAN aHa-
nu3. KonmaecTBo atux e npuaaTo 3a 100 %. BeIgBisiics cpenHEroJ0BOi MPOIEHT BCTPEIAEMOCTH Kax-
Ioit ocHOBHO¥M Tpynmsl: Sarcodina, Ciliophora, Rotifera. Taxxke yIATBIBATHCH M €IHHUIHBIC PEACTABUTEIH
ponoB Aeolosoma v Tobrilus. IIpolieHT BCTpeuaeMOCTH TIOCTOSIHHBIX MOMYJIAIMA cocTaBiseT oombire 50 %,
10-50 % — nenoctostHHBIe OMYJSIIUU 1 MeHee 10 % — ocobm, He cozaaromie MomyJIsIIui.

B xozae paboThl Asi M3y4eHUs] TUHAMUKHU TIOMYJISAIUN YYTCHBI Hauboliee BaxkHble (akToOphl: TeMIliepa-
Typa ¥ MOKa3aTeiab KOJTUYECTBA KUCIOPOIa B BOJIC.

Peszynomamut u ux obcyscoenue

Wudy3opun, BcTpewaromuecss B akTUBHOM WJle, MPHHAIEkKAT K ABYM Kiaccam: Suctoria u Ciliata.
Ciliata o4yeHp pa3HOOOpa3HBI, IpencTaBieHbl 4 oTpsgamu: Kinetophragminophora, Oligohymenophora,
Peritricha n Polyhymenophora. Otpsag Kinetophragminophora BKIIIOYaeT MIECTh POJOB U ceMb BUIOB. OT-
JTUYUTENbHAS YepTa OTpsiia — PaBHOMEPHBIN PeCHUYHBIN MOKPOB Tena uHQy3opun. B asporeHkax u3 pona
Trachlius BcTpedaercs oqud Bu. 1. ovum, uMeeT (popMy mIapa U TOJICTBIH X000TOK CIIEpenn, H30THYTHIN Ha
CIOHMHHYIO cTOpoHy. Litonotus lamella, npencraButens pona Litonotus, TOCTOSHHBIA OOUTATENb aKTHBHOTO
wia. Bug xapakrepusyercs OyTBUIKOBUIAHOM (HOPMOI C TUIOCKON M MIMPOKOH 1eeil. Litonotus — O4eHb Ma-
JICHbKas W ToABIKHAs nHOY30pus. [TocTosiHHBIE 00UTATENN aKTHBHOTO Mit1a — ocobu pona Colpoda, e o
npencrasien aeyms Bugamu —— C. cucullus u C. inflate. Pon Colpoda nmeer 6000BUIHOE TEIO C PSIOM
pECHHUYEK, KOHIICHTPUYECKU OrHOaIONINX BECTHOYISPHYIO BIIAIUHY.

Buner Colpidium colpoda v Paramecium trichium otHocsaTcs K otpsany Oligohymenophora. O0a Buna
BcTpedatores penko. C. colpoda B 0CHOBHOM OOHMTAET B TIEPETPYKCHHOM HIIE.

B axruBHOM WiIe HaXOATCS OOIBININE CKOIUICHUS MPEACTaBUTENCH oTpsina Peritricha, KOTOPBIA BKITIO-
YyaeT.B CeOSL MATh POAOB M ceMb BUIOB. [IpukpericHHbIe WHPY30pHH Yalle BCeX MPEACTaBICHBI Fpistylis
bimarginata u Opercularia coarchata. E. bimarginata otiinyaeTrcs HOCUKOOOpa3HBIM BO3BBIIIEHHUEM JTUCKA B
HEHTPE U rpyLIeBUAHON popmoii Tena (puc. 1).

Vorticella campanula u Vorticella alba — ogunounsie nadpy3opuu. VX cTe6nn CUIBHO COKPALIaloTCes v
3aBOPAYMBAIOTCS B CliUpajib. Y TpejacTaButeneid pona Vorticella crebens umeer oHYy 0COOCHHOCTB: TPH
paccMaTpuBaHHH B MUKPOCKOIT MOXHO YBHJIETH B CTe0JIe TOHKUN CTEP)KEHb BHYTPH.

Vaginicola crystalline n Thuricola similis MeroT 001Iyt0 0COOEHHOCTh — JOMUKH, B KOTOPBIX CIIpsiTa-
HBI camMU >KHBOTHEIE. Jlomuk Buma V. crystalline He nMeeT cTeONsI M THOM IPHUKPEIUIACTCS K CyOCTpary
(puc. 2). OTBepcTre MOMHKa HE WMeeT KphImku. Dopma BBEICOKOTO cTakaHa. Bum 7. similis TIOX0X Ha
V. crystalline, Ho uMeeT cBOM oTiIMYHA. [JJOMUK KMBOTHOTO, B OTJIMYME OT JJOMHUKA BarMHUKOJbI, HIMEET CIIe-
IUANBHBIN KIlanaH, KOTOPBIH 3aKphIBAaeTCs, KOTJa XXUBOTHOEC HAXOAWTCA BHyTpu Hero. Ko mHy momuka
Thuricola IpUKpPETIISETCS OTHUM KOPOTKUM CTeOJIEM.
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Pucynox 1. Epistylis bimarginata

Bugst pona Opercularia sxuByT KOJIOHHSIMHU, UMEIOT MPO3PavHbIil BETBSIIHIACS cTeOesb. Teio oBaibHOE
u cykaercs k mepucromy. Kpome Buma O. coarchata, B aKTHBHOM WJI€ BCTpEYacTC OJTAH BUI —
O. microdiscum.

Polyhymenophora — ManoducieHHbIN oTpsia, BKIrodaeT Tpu pona: Chaetos a, Aspidisca.

Opan KpydeHHAas 1O Ya-
eri. DTa UHPY30pHUL
aeT cama MH(Y30pHUs.
OM cocTOsIHUH (pHcC. 3).
KoHLly. Bug pacrpocrtpa-

OTINYUTENBHBINA NPU3HAK OTPsiJia — MOIIHO Pa3BUTasl aJopalibHas 30Ha
coBoii crpenke. Chaetospira IpeCTaBlIicHA B aKTUBHOM WJIC OJHHM BHIIO
OTJIMYACTCS OT JPYTUX MPEICTaBUTENCH OTpsiia HAIMYUEM JIOMHKA, B
JloMuk OyThUTKOBHIHOMN (hopMBbI, HHDY30pHS HAXOTUTCSI BHYTPU HETO B CB

Oxytricha fallax iMeeT 3TUIICOBUITHOE TEJO, CYKHUBAIOIIEECS K TIepe.
HCH B aKTUBHOM WJIC U SIBJSIETCS €r0 IOCTOSIHHBIM OOUTaTEIeM.

Pon Aspidisca npencrasnen neyms Bunamu: A. costata u opMbl Aspidisca 0ueHb MEIIKHE ’
no/BIKHbIE. OCOOU MMEIOT IaHIIEPOOOPa3HYIO MEIUTHKYITY. — caMBlil pacIpoCTpaHEHHBIN Mpea-
CTaBUTENb POJA W SIBISCTCS 00SI3aTEBHBIM OOUTATENIEM aK 0 mna. VmeeTr oBalbHOE TEIO C CEMBIO
(pOHTATBHBIMY U IATHIO aHATBHBIMH IIHPpaMu (pUC. 4

1 — BuUA cBEpPXY 2 — BuJ cOOKy
Pucynox

C

OM COCTOSIHHU B JIOMHKE) Pucynox 4. Aspidisca costata

acc Suctoria, unu cocynue HHPY30puu, MPEICTABICH CIICIMATH3MPOBAHHBIMHI XUIHUKaMU. Bkirio-

[IeCTh POJIOB, BCTPEUAIOIIUXCS B aKTHUBHOM wie: Staurophrya, Podophrya, Discophrya, Tokophrya,
Rh hrya, Acineta. B nepuoj u3y4eHusi BUIOBOTO COCTaBa U3 IIECTH POJOB HAM YIAJIOCh 3aPETHCTPHPO-
BaTh TOJBKO Tpu: Acineta, Tokophrya w Discophrya.

Undyzopust Acineta grandis xpynHbIX pazmMepoB. JJoMuk GopMoil miupamMuIbl, KOTOPEI KHBOTHOE 3a-
HOJIHSIET He NoHOCThIO. [lynanbia coOpaHsl B JBa IMy4Ka.

Tokophrya mollis Tax:xe umeeT nupaMuaaibayio Gopmy. Illynansia codOpansl B 1BE SPKO BBIPaKEHHBIE
TPYIIIBI HA BEPXHEM MOJIOCE Tela.

Pon Discophrya npencrasien omaumM BugoM — D. erlangensis. Bun D. erlangensis umeeT 01nHO00-
pa3HOE TeJIO0 Ha KOPOTKOM, PAacCIIUPeHHOM KBepxy credue. lllymanbia pacrnonaralorcst IO BceMy Telly ITyd-
kamu (puc. 5).
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Pucynox 5. Discophrya erlangensis

K knaccy Ciliophora otnocutcs 10 momynsiiuii uadysopuii: Litonotus (82,25 %), Colpoda (57,25 %),
Epistylis (90 %), Vorticella (84 %), Vaginicola (74,25 %), Thuricolla (82,75 %), Chaetospira (73,75 %),
Oxytricha (78,5 %), Aspidisca (94 %), Tokophrya (52,75 %) (puc. 6).
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Pucynox 6: Cpegneronosas BcTpedaeMocts nonyisiuuii Ciliophora

He o6pasytor nomyssimuii wH]y30pun pona Opercularia (2,75 %), Euplotes (6 %), Staurophrya (2 %).
JleTHee 1 3uMHEe BpeMs roJd XapaKTepU3yIOTCs YCTOSBLUIMMUCS SKOCHCTEMaMHU aKTHBHOTO Wia. Temmepa-
TYpPHBIA pekuM 3UMHETO meproaa konebaercsa ot 15 °C go 17 °C. CpenHemecsyHas TeMIieparypa OonTuMyma
Me30¢unoB u ncuxpoduiaos paeHa 15,6 °C. Kucnopoanslit 6ananc cocraisier 7 mr/i. Takoit pexxum 6maro-
MIPUSITHO CKAa3BIBAETCS Ha >KM3HeNesTeNbHOCTH nH(py30puii. B deBpane Bo3pact mina mocruraer 138 mHeil.
Takum 00pa3omM; B 3MMHEE BpeMs rojja SKOCHCTEMa Wila paBHOBECHA U CaMOJIOCTATOYHA.

Jlero xapakTepusyercsi 6oJee BBICOKOW TeMIlepaTypoil Boasl B aspoTenkax 22 °C. TemmeparypHslii pe-
KM JIOCTHTACT onTuMyMa Jiuis Me3oduinoB. Kucinopoansrit 6ananc paBeH 5,7 MI/1, 4TO HE HApYIIaeT HOPMY.
Jlerom ni1 cTaHOBUTCS MOJIOXKE, €ro BO3pacT HEpaBHOMEPHO KonebneTcs. B uroHe Bo3pacT mia qocturaet 98
JHEH, B MIOJIe W aKTHBHO OOHOBIISIETCS, ¥ Bo3pacT — 28 mHell. B aBrycre nin He 0OHOBIISICTCS M BO3PACT €TI0
nocturaet 60 nHel. CpeqHuii Bo3pact uia JeToM 62 aHsl.

[oncuer cpenHeronoBoii BeTpedaeMocTH HH(Y30pHUN BBISBUI MTOCTOSHHBIC TOMYJIALMN 3THX UHIUKA-
TOPHBIX OPTaHU3MOB, KOTOPbIE HE MEHSIOTCS NPH BIUSHUH JIOOBIX (hakTopoB. KpoMe MOCTOSIHHBIX MOITYJIs-
nuit (Bctpedaemocts 50—-100 %), ectb u Te, BcTpeuaeMocTh KOTOphIx Hxke 50 %. s onpeneneHus cratyca
MOMyJISIMKA HAMH M3y4alliCh CPEIHUE JaHHBIE BCTPEUAEMOCTH 3a TPH Mecslla B IBYX ce30HaX (IexaOpb—
(eBpanb, nroHb—aBrycT). [lomymsiun pecHuaHbIX nHpy30puit Ciliophora oOpa3yroT TONBKO JIEBITH MOCTO-
SAHHBIX cooOmecTB. Bunbsl pona Tocophria 00pa3yloT NOCTOSIHHYIO IMOIYJIALMIO 3UMOM (66 %), neTom sxe
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YHCIICHHOCTEL 0c00eit momynsiuu Huska. [omymsims poga Colpoda cyiiecTByeT B JeTHee BpeMs, BeTpedae-
MOCTh 0co0eii paBHa 55 % (puc. 7).
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Pucynox 7. Cpegaemecsianast BcrpedaeMocTs nomyisituii Ciliophora (3uMHAI W ACTHUI ITEPHO/IBI)

B nepexoaHsiil IeproA NPOUCXOAAT 3HAUUTEIbHBIE U3MEHEHUS], KOTOpbIe He' MOTYT HE BIUATH HA JU-
HaMUKy TOMyJSAuid. BeceHHU MecsI MapT XapakTepu3yeTcs MaBOAKaMH, KOTOPHI® 3HAYUTENHO MEHSIOT
YCTOSIBIIYIOCS CHCTEMY B a’poTeHKax. KomndecTBo 0cobeil MOXKET pe3KOo COKPAaTUThCS, a 3aTeM HauWHaeT
MOCTENEeHHO yBennuuBarbes. CpeaHuil mokaszaress TeMiepaTypsl paseH 15,3 °C. Kucnopoansiit 6ananc pes-
KO YBEIIMYMBACTCS B MecCsIIl maBojka — 1o 10,2 Mr/i, B aBrycTe nagaer o 5,7 mr/i. Bo3pacT wia HacUuThI-
BaeT 80-91 neHs.

B sto Bpems Ciliophora obpasyeT aecsaTh NOCTOSHHBIX Tonyssinuii: Litonotus (93 %), Colpoda (64 %),
Epistilis (93 %), Vorticella (85 %), Thuricolla (90 %), ¥aginicola (50 %), Chaetospira (70 %), Oxitricha
(66 %), Aspidisca (97 %), Tocophria (74 %). Bce 3Ti. OCHOBHbIE TOITYJISAIIUN HE TOABEP)KEHBI 3HAUNUTEINb-
HBIM MU3MEHEHUSIM YHCICHHOCTH.

CpenneMecsiuHas TemnepaTypa oceHHero nepnoja — 18,6 °C. KucnoponHslil peskumM HEOAHOPOAHBIH,
MenseTcs ¢ 6,5 no 7,7 u 5,7 mr/n. Cpenuuit mokazarens BIIK 6,6 mr/i. B cenTs0pe Bo3pacT uiia 10CTUTAET
55 nmHeii, 3aTeM B OKTIOpe M1 OOHOBIIsETCS A0 Bo3pacta 48 muel. B HosOpe min cTapeet (Bo3pact 98 mHei).
[ ocenn xapakTepHO cymiecTBoBaHUe 13 mocTosHHBIX nonmy siunid uHdy30puii. PaBHopecHnuHast Parame-
cium o0pa3zyeT MOIyJISAIUI0, BCTPEYaeMOCTh 0co0el koTopoii coctapisieT 57 %. Takxke 00pa3oBauCh MOITY-
nsiun Hemiophrys (51 %) u Rhabdophrya (59 %) (puc. 8).
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Pucynok 8. Cpegnemecsianas BcrpedaeMocTs Ciliophora (BeceHHUI M OCCHHUH ITEPHO/IBI)

Honynsiust Tobrilus He moaBepraeTcs CUIBHBIM KOJCOAHUSIM YHCICHHOCTH 0CcOoOel. DTa MOmyIsius
cTaOMIbHA BO BCE BpEMEHA ro/1a, MPH JIIOOBIX M3MEHEHUSIX YCIOBHM CPEIIbI.
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KonnuecTBo ocobell B MOMyssusiX KPYrOpeCHHYHBIX M OPIOXOPECHUYHBIX MH(Y30pHil MpeBbIIIAET
YHCIICHHOCTh paBHOPECHUYHBIX MH(Yy30puii B 2,5 pasza. BerpewaemocTs cocymux uH(Y30pHid cocTaBuiia
65 %, NOmyJISIIKIO MOXKHO CUMTaTh NocTossHHOM. s nonynsiuuu Chaetospira onTuMainbHbII TeMIIeparyp-
HBI peXHM XapakTepeH B jJeTHuil nepuoa. CpenHee 3HaueHue Temmeparypsl 22 °C (79 %). Temmeparypa
15 °C sBnsierca MeHee OMAaronpusATHOW, U B BECEHHUH MEPHOJ YMCICHHOCTH MOMYJISIUKA caMas HHU3Kas —
70 % (puc. 9).
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Pucynok 9. lunamuka nonymsmuii Ciliophora BecHoi (m3MeHeHue ¢ pexnma 15-22 °C)

Jus nonynsnuu Tocophria neTHUi nepuof He sBiseTcs 6aaronpuatHbiM. IIpu Beicoko# Temmepartype
BCTPEYaeMOCTh NpeicTaBuTeNell poja ynana 10 15 %, a 15 °C < camasi yA10BJIE€TBOPUTEIbHAS TEMIIEPATYpa,
KOTJ[a YACICHHOCTDh MOMYJISIUU cocTaBigeT 74 %.

Honynsuus nadyzopuit Colpoda neMoHCTpUpYET 3HAUUTEIbHBIE KoJieOaHUA KoJIryecTBa ocodel B 3a-
BUCUMOCTH OT Temimeparypsl. [lokasarens BCTpedaeMOCTH IPH BBICOKMX TemmepaTypax nazaet (35 %), a
npu HU3KkUX — pacteT (75 %).

Hns nonymsunu Vaginicola nannydiieit TeMneparypoi s cymectBoBanus simsercs 19 °C, npu ko-
Topo#i BctpeyaemocTh 100 %. IIpu Hu3KOI BeCEHHEH TeMIlepaType BCTpedaeMocTh Vaginicola cokpaiaercs
1o 50 %. Ha nonynsamuio Epistilis TeMUepaTypHbI peXXHUM BIHAET He3HauuTeNnbHO. OOIiee KOIMYECTBO
0co0eii MouTH He MEHSETCSI IO Ce30HaM I'oJ1a U AepKuTcs B mpenenax 91-93 % (puc. 10).
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Pucynox 10. Aunamuka nmonymsinuii Ciliophora 3umoii (m3menenue ¢ pexuma 15-22 °C)

Juis mydiiero n3ydeHus BIUSHUS TEMIIEPATyPHOTO pekrMa ObLTH OIpeeIeHbl HU3KHE, CPEAHUE U BBI-
COKHE TIOKa3aTeNy BcTpedaeMocTH ocobei. Camast HU3Kask BCTpe4aeMoCTh 0co0elt MUKpodayHbl XapakTepHa
B MapTe, ipu temreparype 12 °C, a Boicokast — B utone, npu 24 °C. CpenHuii moka3aTellb TEMIIEpaTyphl 3a
rog — 16 °C. Insg oGecrieueHus] ONTUMAIbHBIX YCIOBUM TEMIEPAaTypHBIH PEXUM HE JOKEH NPEBBIIATH
22 °C u cHmxarecs Huwke 15 °C.

Tak xaxk Ha BcTpedaeMOCTh MH(Y30pHil BIUSIOT OTHOBPEMEHHO U Apyrue (GpakTopbl, H3MEHEHUS KOIH-
yecTBa 0coOeil HaOMoAalTCs Janeko He y Bcex nomymsauuid. Jns nomynsuuu Vorticella HeGnaronpusiTHa
temneparypa 12 °C, korzna BCTpedaeMocTh nmajgaet 10 86 %, a 16 °C — ontuManbHas TeMneparypa Ajs KHu3-
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Monynauuun nidpysopun (Ciliophora)...

HEEATENFHOCTH, TaK Kak BcTpeuaeMocTs nH(y3opuid mocturaet 100 %. Honymsauus Tocophria npaktude-
CKH TIepecTaeT cymecTBoBarh npu 24 °C, a ontuManbsHa Uil Hee Temieparypa 16 °C, mpu KOTOpo# IpoIeHT
BcTpeuaeMocTu HauBbIcnid — 80 %.

TemnepaTypHbBIH PeKUM BIHUSCT TAK)Ke HA IBUKCHHE OPraHu3MoB. [Ipy HeOnaronpusaTHOM TeMiepary-
pe OHH 3aMEJUISIOTCS M TPAKTHYECKH HE JBUTAIOTCS. Y TMPUKPEIUICHHBIX UHPY30pUI OTIENsAeTCs TeTOTPOX
OT CcTeOIs.

Ha oumncTHBIX coopyxeHusx ropoja TeMupTay O4MCTKa BOJIBI MTPOBOAMUTCS a3pOOHBIM METOIOM H TIO-
ATOMY KOJIMYECTBO KHUCIOPOa B BOJIC BIUSCT HA TWHAMUKY IMOMYJISAIMI MHUKpOOpraHu3MoB. [loka3aTens co-
JeprKaHMs KUCIOpoa BeCHOM 8,5 Mr/im — camblii BeicOKui. CaMblii HU3KHI KUCIIOPOAHBIN MOKa3aTellb JIeT-
HUH, OH COCTaBJsET 5,7 MI/JI, YTO OYCHb OJIM3KO K MMOKA3aTEeNI0 HEIOCTaTKa KHciaopona. PocT momymsuun
Centropyxis yXynaeTcsl Ipy BBICOKOM TOKa3aTese KOJMYecTBa KUCIopoaa — 8,5 MI/I U BO3OOHOBISIETCS
MIpHU ToKa3zaTene cojepxanus kuciopona 5,7 Mi/t (88 %). [Monymsus cocynmx undysopuid Tocophria ipn
HEJIOCTaTKe KUCIopoaa cokpamiaercs 1o 15 %, T.e. pakrudecku nmepecraer cyuiecTBoBaTh (puc. 11).

XOpoLIo MPOCIEKUBACTCS BIMAHIE KUCIOPOAHOTO pekuMa Ha ocobelt momynsiumu Tocophria. Ilpu ca-
MOM HH3KOM IOKa3aTesie COACPKaHus KHUCIOpoJa — S5 MI/JI — MOIMYJIALMS MPEeKpaliaeT ¢BOS CyIeCTBOBAHHE.
[lo mMepe yBenmmdaeHHsI cofep>KaHus KHCIOPO/Ia, YBENUIUBACTCS U MIPOIIEHT BCTpeUaeMOCTH romyJisiiud. [orry-
nsiuust Epistilis Mano mojaBepikeHa BIUSIHUIO COAEPKaHUsS KUCIOPO/Aa B BOAE, NOAACPKUBAET MOYTH MOCTOSH-
HBIN KosmuecTBeHHBIN coctaB — 93—100 %. Ha Bctpedaemocts ocobeit nonymsuu Vorticella 6onbiue Bauset
TEMIIEPaTypHBIA PEXKUM, YeM KOJUYECTBO Kuciaopoaa. OmHako mist ocodei Vorticella xapakTepHbl 0COOBIC
(du3HoNOrHIecKUue N3MEHEHUsSI KIIETKH, TPOUCXOIAIIIE TPU HU3KOM COJICPIKAHAW KUCIOPO/Ia B BOJIC a3pPOTEH-
ka. B a3ToM ciydae Teno BOpTHLEIIIBI HayBaeTcs v mprodperaeT hopmy mapa (puc. 12).

Wronms | Jlekabpp | Mapt

Kommaectso O, (mr\m)| 5,0 6,8 10,2
Philodinavus 86 100 86
Philodina 93 100 86
Arcella 93 100 43
Centropyxis 100 100 29
Diphluga 100 100 100
Pamphagus 50 100 57
Litonotus 100 86 100
Colpoda 43 43 71
Epistilis 93 100 100
Vorticella 93 43 86
Thuricolla 93 0 100
Vaginicola 86 57 71
Chaetospira 93 86 71
Oxitricha 93 71 57
Aspidisca 100 71 100

7 43 71

Pucynok 11.CooTHOIIeHNE KUCTOPOJHOTO peXrMa Pucynok 12. ®u3nonornueckne N3MEHEHUS
U BCTpedaemocTs nonyisiunit Ciliophora Vorticella pn HeXBaTKe KHCIOPOIa

Jpyrue nHdy30pHH, 9yBCTBUTEIBHBIC K COJEPKAHUIO KUCIOPOJa B BOJIE, TEPSIOT aKTUBHOCTH M 00pa-
3yIoT. IMCThl. Hamnbosiee TpeOOBaTENbHBIME K COACPXKAHHMIO KUCiopoaa seisitorcs nomyisiuuud Colpoda
(43 %), Tocophria (7 %), Epistilis (93 %). UamuddhepeHTHB K HeOCTAaTKy KUCIIOPO/Ia, aKTUBHO Pa3MHOXKA-
I0TCSI M IMEIOT OOJIBINION MPOIEHT BcTpedaeMoctu npeacrasurenu Chaetospira (93 %).

Takum 00pa3oM, HHAMKATOPHBIE OPraHU3MBI HE SIBJISIFOTCS OPraHU3aTOpaMK OHMOJIOTHYECKON OYHCTKH
BOJIbI, HO UX POJIb B CUCTEME OYHCTHBIX COOPYKCHHUI He MeHee BakHa. Camast TiIaBHAs WX (PYHKIHS — 3TO
BBISIBJICHHE KaYeCTBA OYMCTKH BOJIBI IO KOJMYECTBY O0COOCH, MO HATUYMIO TEX WJIK MHBIX POJOB B AKTHBHOM
W€ Ha MOMEHT I'MIPOOHOJIOrHYECKOro aHaIK3a, 10 (hHU3UOJOTHIECKOMY COCTOSHHIO oco0Oei. IIpocretiime,
SIBIISTFOIIMECS] WHINKATOPHBIMUA OpraHU3MaMH, — 3TO CAHUTAphl OMOIIEHO3a aKTHBHOTO Wia. bakteprodaru
3HAYHUTENILHO KOHTPOJIHUPYIOT POCT OAKTEPHI, XUIIIHBIC BHBI UCTPEOISIOT OPraHU3MbI-3aIPS3HUTEITN aKTHB-
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Horo wia. OCHOBHas POJIb B ONPE/ICIICHUN KauecTBa BOABI OYMCTHBIX COOPYXKeHHi T. TemupTay npuHamie-
KHUT TOCTOSIHHBIM MOMyJSIMIM HHGY30puid aktuBHOro wmna: Litonotus (82,25 %), Colpoda (57,25 %),
Epistylis (90 %), Vorticella (84 %), Vaginicola (74,25 %), Thuricolla (82,75 %), Chaetospira (73,75 %),
Oxytricha (78,5 %), Aspidisca (94 %), Tokophrya (52,75 %). K undy3zopusMm-tepMopuiiaM OTHOCUTCS
Oxitricha (93 %). K me3o¢umnam otnocstes: Vorticella (100 %), Tocophria (80 %). K ncuxpodumam oTHO-
carcs: Colpoda (71 %), Epistilis (100 %), Thuricolla (100 %). OTu monynsuu B OCHOBHOM HE SIBIISTIOTCS
00JIMTraTHRIMU, HO BCTPEYAIOTCS MPH JOCTATOYHO OIPEIEICHHBIX TEeMIIEPATYPHBIX yCIoBHSIX. UMCIEHHOCTh
0co0eii oMy poja, TOTIOTHEHHAS CBEJICHUSIMUA O BUJIOBOM COCTaBE MHIUKATOPHBIX OPraHU3MOB, JI0C-
TATOYHO TOYHO BBISBISICT TEMIEPATYPHBI W KHUCIIOPOJHBIH PEXUM a’pOTEHKA, YTO MO3BOJSIET YIYUIIHTh
METOJIMKY OTPE/ICIICHHUS KaueCTBa OYMCTKU BOJIBI.
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B.C.A6ykenoga, XK. )K.basioBa

Temipray KajJacbIHAAFbI TA3aPTY Kyliejepi 0ejiceHai TYHOACHIHIAFbI
uHdysopusiaapabin (Ciliophora) Typaepi

Makamana Gencenni TyHOa a’poTeHKaldapga MEKEHICHTIH KIpIIKIIeNi >KOHE COPFBINI HH(Y30pHsUIapAbIH
MOMYJISILKSL KYpaMbl Typajbl MojiMerTep KearipinreH. MHdy3opusiap MopdoJoruschiHa CaHbIHA JKOHE
TYPJIK KypamblHa OTTEri Kypambl MEH CYy /TE€MIICPATypPachIHbIH BIKIAJbI XbLI O0MbI 3eprrenni. Kopuaraun
opTa jKarjaiibiHa OalNaHBICTHI MH(Y30pUsUIApABIH HETI3Ti IKONOTHSIBIK ToonTapbl kepcerinren. Adobe
Photoshop mporpammainsik eHIey apKbUIbl TYPIiK-(popMmanaps! aHbIKTanabl. Cy/ibl Ta3ajgay CanachblH aHBIKTAY
anicremMeci MHQY30pUSIIAPAbIH HEFYPIIBIM TApaJIFaH OKUIAEPIHiH TYPJIIK capanTaMachbIMEH TOJBIKTHIPBUIBI.

V.S.Abukenova, Zh.Zh.Blyalova

Populations of Ciliates (Ciliophora) of active sludge treatment facilities
of Temirtau city

The article provides. information on the composition of populations of ciliated and sucking ciliates of activat-
ed sludge aeration tanks. We presented data on population dynamics. We gave information the effect of water
temperature and oxygen concentration on species composition, abundance and morphology of the ciliates
during the year. Showed the main ecological groups of ciliates and their ratio depending on environmental
conditions. In this research we made the determination of forms the program of the image processing Adobe
Photoshop. Method of determining of water quality purification by population characteristics of ciliate spe-
cies augmented by analysis of the most typical representatives.
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