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KHUPHULI (danacada noxkropu (PhD) nuccepraumus anHHOTALUSCH)

Juccepraumusi MaB3yCMHMHI [10J13ap0uuru Ba 3apyparu. [[yHéna vkium
y3rapuiiy, arpod-MyXUTHUHT Oy3WJIWIIM Ba TaOWWN 3axypajapHUHT KamMaWuIn
IapOUTHJIa axOJMHU CcHUdaATId O03WK-OBKAT OWjIaH TabMHUHJIAII OWpiaMuu
Bazudanapgan Oupu OYynub Typubau. by Vpunma, CyB XaB3aJlapUHUHT
OapKapOpJIUTUHU TabMUHJIAII, THAPOOUOHTIAP OMOXMIMA-XUJUINTUHU CaKjIall Ba
3aMOHABHIl yCyJulap OpKaiu OajuK MaxCYJJIOPJIMIMHUA KYHaUTHPUIL MyXUM
canananu. llly Oouc, Tabuuii Ba CyHbUI CYB XaB3aJapu THMIAPOKUMEBHI XOJATUHU
aHUKJAIl Xamjaa ylnapAad (OWJANTaHWIIHUHT  caMapajgop OHWOTEXHOJIOTHK
yCYJIApUHU UITA0 YUKW MYXUM WIMHNA-aMalIui aXxaMusT KacO dTajiu.

Kaxonma anTpomoreH OocuMra MOWWJI CyB XaB3aJlapUHH XOJATHHH
MOHHUTOPUHT KWJIWII, yJapAard TUAPOOMOHTIAP XOJaTUra TabCHp OSTYBUH
OMWJUIAPHU aHHKJIAIl Ba WMCTUKOOJUIM TYpJApUHHU caMapaaop HIUIad YUKHUIITa
KOPUHW ATHUIITA ajJoxujaa dbTHO0p KapaTuiaMmMokaa. by Oopanma, sKymiiaziaH, JTOKal
Xyayajiapjia TapKaJraH WYKH CYB XaB3ajapu THUJPOJIOTHK Ba THUIPOKUMEBHUIN
KYPCATKUWIAPUHUHT  y3rapuijlapy aHWUKJIAHAM Ba TYpPJIH THUIPOOHUOHTIIAP,
KyMJIIaJiaH, CyB YTiapu acocuja yiap/a OaluKYMINKHU PUBOKIAHTUPUIL HYIIapH
yunuiad yukuiaau. TabKuuialml JIO3MMKH, WYKM CYB XaB3aJlapu Opacuaa apuj
XyIyIJaapuia TapKajirad CyB XaB3aJlapu THAPOJIOTHK PEXKUMUHUHT Y3UTa XOCIINTH,
TUAPOKUMEBUI TapKUOMHUHT Y3rapyBUaHJIUTH yJjapAa TapKaJlraH TUAPOOHOHT
OpPraHU3MJIAPHUHT XaM XWIMa-Xuj Oynumura onu0 KenraH. baauKYmimkHu
PUBOXKIIAHTUPUII HYKTau-Ha3apuaaH OyHIail CyB XaB3ajapu Ty0aH xamja FOKCak
CyB VYCUMIMKIApUHU (IOpACMHM AaHUKJIAIl Ba HCTUKOOIIM TypJapuHU
KYTMAaUTUPUIIHUHAT JKOJIOTUK-CaMapajop YCY/UIApUHM WIUIA0 YUKUII — Oajuk
MaxCyJIOPJIMTUHA OMOTEXHOJOTUK acocAa OMIMPUIITHUHT MaHOau caHanaau. Ly
HyKTau-Ha3apAaH, TypJd CyB XaB3ajapu (IOPACHHUHT Y3UTa XOC XyCYCHSTIAPUHU
aHUKJIall, 03yKadon OViraH TypiaapHM KYNaWTUPHUII Ba yiapjaH OuomMacca o,
OJIMHTaH OMoMaccaHu OaJMKIapra Kynmumya o3yka cudaTuja Kyjulail Ba OaHK
MaXCYJJIOPJIMTUHU OIIMPHUIIT MyXUM UIMUN-aMaInuil axaMHsITra sra.

Xo3upaa pecny0iMKaMu3ia CyB XaB3aJlapy XOJIATUHU MOHUTOPUHI KHUJIWII,
ouopecypciapuan  Myxodazamam Ba ylapJaH HMKTUCOAMET TapMOKJIapuia
camapanop ¢oiinananumra anoxujaa yTuO0p Kapatwiau. by Oopana, xymianas,
CyB XaB3aJapWHHU OOMIKAPWIN TU3UMH TyOJaH TaKOMWUIAIITHPWIAH, CYB
oMmOopnapu pecypciapuaad QoiaJaHull Wyuiapyu TapTuOra COIMHAN Ba CYHBUI
CYyB XaB3ajlapuja OaJuKUUIUKHU PUBOXKIAHTUPUIN YOpa-TaaOUpiapu unuiabd
YUKW, V36ekucTon PecniyOnukacuan  sHaga PpUBOXIAHTHPHUIN —OYyiinda
Xapakatiap —crparerusacuaal, OKyMmiIaJaH, «.. KUIUIOK XY XKaJIurd WImab
YUKAPUIIMHA HM3YWI PUBOXKJIAHTUPHUIID) Bazudanapu OenrmiaHrad. Ymoy
BazudanapgaH Kenud UYMKKAH Xoyijaa, okymiagaH, Kopa-kKup —KYJIMHUHT
rUAPOOMOTIOTMK XOJIaTU Ba KYJIJard YCUMIIMK TYpJapUHU aHUKJIAll, YyiapiaH
camapanii (organaHuim OUOTEXHOJOTHUSICUHU SIPATHUIN Ba KYJIHUHT DKOJIOTHK

1 V36exncron Pecny6mukacu IIpesumentunmar 2017 iimn 7 ¢espangaru 11d-4947-con  «Y36exucTon

PecniybnukaciHM siHaa pUBOKIAHTUPUIN OyHinda XapakaTiaap CTpaTeTHsIcH TYFpucuaantu dapMoHH.
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XOJIaTUHU SXIIWIIAII OYirda yopa TaJ0upIapuH UIIa0 YUKHUIIT MyXHM WIMHHA Ba
aMaJIni axaMusATra Jra.

V36ekucron Pecnyonukacu [Ipesunentununr 2017 iun 7 deppangaru [1D-
4947-con  «Y36EKMCTOH pecryOIMKAacHHM sfHAJa PUBOMKIAHTHPUII OYifrda
Xapakatnap crparerusicu Tyrpucuianru ®@apmonn Ba 2017 itmn 1 maiinaru T1K-
2939-con «banMKYMIMK TApMOFMHM OOLIKAPUII THU3UMHUHH TaKOMUJUIAIITHPHUII
qyopa-Tagaoupnapu Tyrpucuga»ru Ba 2018 it 2 wmionmaru [1K-3823-con «Cys
pecypciapuyiad  (oNAANaHUII caMapaJopiIMTUHU  OUIMPHIN  Yopa-Tagoupiaapu
TYFpUCUAANTU KapopJapu, V36exucron Pecnybnukacu Basupinap
Maxkamacuauar 2017 vwmn 13 centsaOpaaru 719-con «baaukKuWivK TapMOFHUHU
KOMIUIEKC PUBOKJIAHTUPHIL 4opa-tandupiapu Tyrpucugasru Ba 2017 iun 18
okTsiOpnmaru 845-con «YopBaumnuk Ba OaTUKYMWINK TApPMOKJIAPWHHUHT O3yKa
0a3zacMHM MycTaxkamulall 4Yopa-Taaoupiapuaa TYFpUCHIA»TH Kapopu Xamja
Ma3Kyp (aonuaTra Ternuum OomKa MeEpuil-XyKyKuil Xy xokariapaa Oenaruianran
BazudalapHu amaiira OMHpUlAa ymoly JguccepTanus TaAKAKOTH MYaisH
napakaja Xu3MaT KUJIaau.

TaaKMKOTHUHT pecny0uKa dan Ba TEeXHOJIOTUSJIAPH
PUBOAJIAHUIIUHUHT ACOCHMHM YCTYBOP HYHAJMILIAPUra MOCJUTrd. Maskyp
TAJAKUKOT pecryOsivka (paH Ba TEXHOJOTHSTIAP PUBOXIIAHUIIMHUHT V. «KHIIITOK
XYKajauru, OMOTEXHOJIOTHSA, JKOJOTHUS Ba aTpod-MyXUT Myxodazacu» YCTYBOP
HyHanuuura MyBo(uK Oakapuiras.

MyaMMOHHMHI YpraHwJraHjMk paapaskacu. Kymiapna yupanaurax
TyOaH Ba IOKCaK CyB YCHUMIIMKJIAp TapkuOunaa pusznonoruk ¢aon momajganapra 6ou
Oynran TypJaapHU KynmalTupuii, Oanukiaapra ozyka cudaruaa Kyiam Oopacuia
xopmxiuk onumiapaan M.M.Watanabe (2005); M. Lakaniemi, C. J.Hulatt (2011);
N.Zhou, Y.Zhang (2012); H. G.Gerken (2013); G. Mathew (2016) Ba Oormika
KYTITMHA OJIMMJIAp TOMOHHJIAH YpraHUIIra OaruijiaHTaH.

K.A. I'ycera (1956); A.B. lapenno (2003); M.I". Aszosckuii (2004); H.N.
bormanos (2008); 1. C. Jdsopeukwii (2015); H.I1. Amurpouuwiap (2017) cys
XaB3aJlapyja TapKaJlraH Ty0aH Ba IOKCaK CyB YCHUMIIMKJIAPHUHWHT TapKaWIIIH,
SKOJIOTUSICH Ba OaMKJIApPHUHT CYB YCUMIIMKIIApW OWIAH O3MKJIAHUIIUA OYinda
TaJIKUKOT UILIApH OO OOpHIITaH.

V36eKHCTOHIAarM CyB XaB3allapuaa TapKAIraH CyB YCHMIMKIApH Ba
yIapHUHT Goiany XycycusTiiapy, Tapkuouaa Gpusnonoruk ¢paona moaganapra 6oi
OynraH TypiapHU KyHmauTHpHUIN, OHMoMacca OJIMIN, OJIMHTaH OMOMacCaHW KHIILIOK
XYKaIUTMHUHT  TYpJd TapMokKjapuaa ¢oiinananum Oyiinuya xam  KaTop
TaJKUKOTIap 0au0 Oopmiarad Ba onuHraH Hatmwkamap M.A. Kucenes (1930); A.D.
Oprames (1969); T.T. Tay6aes (1971); C. Kenguoexkos (1981); A. A. AXyHOB
(1992); 3.A baxomuposa (1993); H.D. Pammumos (2007); C.Bypues (2014); M.A.
AGnymmaes (2003); J.C. Huésor (2017) Ba Oomka onumiap HIJIapuaa
EpPUTHIITAH.

bupox kentupwiran ymoly MabIyMOTJIAp KYJTHUHT XO3WPTH XOJaTd -
TUAPOOHOJIOTHSACH, CYBHUHT KMMEBHM TapKUOWHU TYJIWK VpraHuiira acoc Oyiauo
XU3MaT Kujia onMaiau. YyHKH, TalllKy SKOJIOTUK OMUJUTAPHUHT Xama WKJIMMHAHT
y3rapuilid Ba CYBJIAQpPHUHT HWMIOCIAHUINN HATHXKACUAA KYIJap XOJATUHUHT
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y3rapumura cabab Oynaran. MOkopuaa KenTUpuiraH MabIyMOTJIap HIITHUHT
non3apOnurunu  acociaiinu. KomaBepca, ymOy #HyHanumna onud Oopuirax
HaTwXanap acocuna Kopa-kup KYJIUHUHT aabrodiopacuHy YpraHuil HaTHKACHUA
IOKCAK CYB YCHMJIMKJIAPHUHI €TaKyd TYypJapuHA aHMKJIAll Ba yJapAaH
¢busnonoruk (aon mogmganapra 6o OYnATaH TypiaapHH Kyl CyBHAA KymauTupuo,
YeuMIUKXyp OaukiIapra o3yka cudaruga Kyuiam OUOTEXHOJIOTUSICH sIpaTHIIaIN.

TagKMKOTHHHUHT AUCCepTaAlHS O0askapuJiran 0J1uil TabJUM
MYacCaCaCMHMHI WJIMHI-TAAKMKOT HILIAPH peskajapu OWJaH OOFJIMKJIUIH.
Huccepranus Taakukotu byxopo paBiaT yHuBepcuteT buonorus xadenpacu
WIMUKA-TAJKUKOT HWIUIApU peXacuHUHT “ByXopo BWJIOSTH  KYJUTAPUHUHT
rugpooduonoruk xonaruuu yprauum’” (2016-2018) sa UT/I-7-39 “Byxopo BUIOSATH
XyAyId YCHUMITMK Ba XaWBOHOT MYHECHHUHT KamacTpuHH roputunr’ (2015-2017)
MaB3yCHJIard aMaJiiii Ba MHHOBAIIMOH JIOMMXalapu goupacuaa Oa>kapuiiraH.

TagkukoTHuHr Makcaau. Kopa-kup KYIMHUHT aabrodiopacu Ba IOKCakK CyB
YCUMIIMKJIADUHUHT €TaK4YH TYpJapUHH aHUKJIAIl XaMJa UCTHKOOJUIH TypJapujiaH
OanuKkuniIukaa GoraTaHUIIHUAT OMOTEXHOJOTUK YCYUIapUHU UIUTA0 YMKUIIIaH
ubopar.

TankukoTHUHT Baszudaaapu:

Kopa-Kup KYJIMHUHT THAPOKUMEBHM TapKUOM Ba OanuK TypJapHHHU aHUKJIAIL,

KYJTHUHT (UTOIUIAHKTOH TypiiapuHu aHukjiam Ba Chlorella vulgarisaunr
aNbrOJIOTUK TO3a XY)KalpacHHM a)XKpaTuO, YHUHT KYJ CyBUAa KyNmalumM Xxamjaa
CYBHHU OpPraHO-MHHEPAJl MOJJaliap/iad To3auall Japa>kaCuHU aHUKJIAIIL;

IOKCaK CYB YCHMJIMKJIApH TypJapuHU aHUKIA Ba Lemna minor ycummuruau
KyJl CyBUJAA KyNAaWWIIMHH, CYBHH OpPraHO-MHMHEPAI MOAAANApAaH TO3AJAIIHU
VpraHuiil;

dbusuonoruk ¢aon Mopganapra 00l OYJIraH MUKPOCKOIHMK Ba IOKCAK CYB
YCUMIIMKJIApUHHA JTA00paTOpHS Ba IPUM UILTA0 YUKAPHUII MIAPOUTHAA KYTAaHTHUPHIIT
Ba yJIapHU OIMKYMIIMK/Ia YCUMITMKXYp Oanukiapra o3yka cudaruia Kyiamnl.

TagkukoTHuHr o0bekTH cudatuna byxopo Bunostu Kopa-kup kynuaa
yupaiauran TyOaH cyBytura Mmancyo Chlorella vulgaris Typu, IOKCaK CyB
Yyeumnuknapugad dca Lemna minor typu Ba Hypophthalmichthys molitrix
Oanurumad (o TaIaHIIIIH.

TankukoTHUHr npeametu. byxopo Bunostu Kopa-kup kynumaru tyboaH Ba
IOKCaK CyB YCHMIIMK TYpJapH, yJIapHH KYNaUTHPUIN, CYBHUHT (U3HUK-KUMEBUMN
TapKuOu XucobIaHaIu.

TankukoTHUHr ycysaapu. Jluccepranusna anbroyioruk, (pIOPUCTUKAHUHT
MapLIpyTJid, JadopaTopuss Ba MaTEeMAaTHK CTAaTUCTHK TaxJIMI YyCIyOJapuaaH
doliganaHuiraH.

TagKNKOTHUHT WJIMHH AHTUJINTH .

ik 6op Kopa-kup xynuna aasroduopanunr 4 6yiaum, 9 cund, 19 taptud, 26
ouna, 35 Typkymura Mancyo 139 Typu, 10Kkcak cyB YCUMIIMKIApUHUHT 16 Ta ouna,
24 typkymra maHcy0 34 Ta Typu aHUKJIaHTaH;

Kopa-kup KYJIMHUHT TUIPOKUMEBUNM TApKMOM Ba YHUHT MaBCyMHI
y3rapyBYaHJIUTH aHUKJIAHTaH;



Chlorella vulgaris Ba Lemna minor japHUHr ajbrojIOTMK TO3a XyXailpacu
aXpaTtu0 OJIMHTAaH Ba YHH JIa0OpaTOpus IIAPOWTHIIA CYBJIAPHU OpraHO-MHUHEpA
MoJiIaiap/laH To3ajlalll Japakalapy acocjaHTaH;

Chlorella vulgaris Ba Lemna minor mapHUHT TypiH O3WKa MyXHUTIIApHIA
Kymaium Ba brnoMacca X0CUI KUJITUIT XyCYCHSITIIapu 04n0 OepuIraH.

TaagKuKOTHHHT aMaJIMil HATHKAJAPU KyluaaruiapjaadH uoopar:

KyJUlap Ba  KOJUIGKTOp CYBIIAPMHUHT  MHHEPAJUIANIYB  Japa)KaCUuHU
nacavtupuimga s cyBytinapu Chlorella vulgaris nan (doligamaHAITHUHT
OMOTEXHOJIOTUK YCYJU UILIa0 YUKUITaH;

dburornankrounapnan Chlorella vulgaris nabopaTopuss Ba sgpuM HILIA0
YUKApUIl [IApOUTHAA KYyNauTupuianO, YCUMIMKXYp Oanukiapra Tabuumid o3yka
cudaruma Kyiam OHMOTESXHOJOTHACH SIpaTHIITaH.

TagKukKoT HATHKAJAPUHUHT HINOHWIMJMIM WUIJIa KYJUIAaHWITaH
KJIACCHK, 3aMOHaBMH yCyld XamJa WIMHUN EHIOMIYBIAp Aacocuia OJMHTaH
HATWKAJIApHU Ha3apuil MabIyMmMoTiapra MOC KEJHWIIH, HATIKAJApPHUHT ETaK4Yu
WIMAN Halpiaapa 90 STUITAHIUTH XaM/a JUccepTaus TaIKUKOTHHUHT aMaluit
HaTWKaJIapy BaKOJIATIIN JIaBJIaT Ty3WJIMajapy TOMOHUJAH TaCIUKJTAHTAHJINTH, CYB
YCUMIIMKJIADUHUHT TypJiapu Ba (opMallapuHu amManuérra >KOpUM ITHITAHJIUTU
OWJIaH W30XJIaHA/IH.

TagKMKOT HATHKAJIAPUMHUHI WJIMHHA Ba aMajiMi axaMHUSITH. TaJIKUKOT
HATWKAJApUHUHT WIMUM  axamusith byxopo Bunostu Kopa-kup Kynu
YCUMIIMKJIADUHHUHT TypJIap TaxJIMJIA amajra ONIUPWITAHINTH, KYJIJard O3yKa
Oynaguran Typiap TYFpUCHAA KEHI KyJIaMiIM MabIyMOT O€pWIITaHINIH, 03yKadom
TypJapHU KynauThupuml Ba yjaapAaH Ouomacca OJMII, OJMHIaH OuOMaccaHu
Oanukapra o3yka cudaruaa KyUIaHTaHJIWTH OWjIaH U30X1aHaIu.

TanKuKOT HAaTWXATApUHUHT aMainii axamusatu Kopa-kup kynu Omoxuima-
XWIUIMTHHA YpraHuii, myxodaza KWauIl Ba OKWIOHA (oWmamaHuii, o03yKador
TypiapAaH Makcaanu ¢GoWganaHuil, OaTuK MaxCYJIJIOPIUTHHU OIIMPHII Ba
KYJIHUHT  THAPOOMOJOTHK  XOJNATHHU  SXIIWJIAll TYFPUCHAATH  JacTIaOKu
MabJIyMOTJIAp OJIMHTAHJIUTY OWIIaH OelruiaHaIu.

TagKMKOT HATHKAJAPUHMHI KOPMH KHJIUMHHIIM. byxopo BWIOATH
Kopa-kup kynumarn QuUTOIIAaHKTOH Xamaa MakpodUTIApHU YpraHUII Ba yJIapHU
OaNMMKYMIMKIA KYJuianm OMOTEXHOJIOTHSICH YpraHuil OYyiuda OJMHTaH WIMHN
HaTIKanap acocuia:

Chlorella vulgaris Ba Lemna minor Hu camapajop Kynadtupuin OViinmua
uiab YUKUITaH TaBcUsIIap Bbyxopo BUJIOATH OaTMKYMITNKKA
UXTHCOCTAIITHPWITAH (epMep XYV KAIMMKIApW aMaduETUra KOPUW OTUITaH
(V36exucton Pecnybnukacu “Y3z6exbanukcanoat” yrommacunuar 2020 fmn 12
¢deBpannaru 08/163-con MabnymoTHOMacH). Hatmxkana, OanuKUnMIMK XaB3anapuaa
YIXyp Oalukiap MaxcCyJaopJiurd OLIMPYBUM 3apypuil MUKAOpAaru Ouomacca
OJIMII UMKOHUHU OepraH;

KYJUTapHU caMapajop OaluKIamTUPHUIIIa MyHTa3aM paBuIllia YTKa3uIno
TYPWIHIIHN JIO3UM OYiraH OanukK TypJiapu Ba MebEpiapu Oyiinua wuiiiad
YUKWITaH TaBcusiiap byxopo BWIOSTH OaTMKYMIMKKA WXTHCOCHAIITUPUITAH
depMep XyKaTUKIapH aManuéTura xopuit stuiaran (Y36ekucton Pecrny6inkacu
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“V36exbannkcanoar” yrommMacuauar 2020 iimn 12 despanmarn  08/163-con
MabJIyMOTHOMACH). Hatwmxana, OAIMKYHNIIUK XaB3ajapuja 0aTnK
MaxXCyJIIOpJUTUHU TekTapura 1,5-2 6apobapra omupuIll UMKOHUHN O€praH;

Kopa-kup kynauparn kamMainO KeTa€rraH (UTOINIAHKTOH OpraHusmiap,
ylapHu Myxodasza KWIHII Ba KYMauTupuin Oyinda unuiad 4YuKUiaraH TaBcUsap
V36exncron Pecnybnukacu DKojiorus Ba aTrpod-MyXUTHH MyXo(a3a KHITHII
JaBiIaT KYMHTAaCHHUHT byXxopo BWioATH OYIMMHU aMamuéTura »XOPWUM ITHITAH
(V36exucton PecryGnukacu DKONOrHst Ba aTpod-MyXUTHH Myxo(hasa KHIIHII
napnat  kymuracuHuHr 2020  dwn 19 depanmarm  03-02/8-423-con
MabIyMoTHOMacH). Hatmxkana duroruiankTonnap xucobura rekrapura 4-5 nax 6-
7 KT rava Kyn OajuK OJIUII UMKOHWHU Oepras.

TaakuKoT HATHXKAJAPUHUHT anpodamusicu. TaaKUKOT HaTwxkamapu 4 Ta
XaJKapo Ba 7 Ta pecnyOjiuKa WIMHA-aMalldidi aHXymaHiapia MyXOKaMmaJlaH
YTKA3WJITaH.

TaaKuKOT HATHXKAJIAPUHUHT JIBJOH KWJIMHIanauru. Jluccepramms
MaB3ycu Oyiuya kxamu 16 Ta WIMUN WII YOI ASTWIraH, LIyHJaH V36exucTon
PecriyOnukacu Onuii atTecTanusi KOMUCCUSICHHUHT JOKTOPIUK TUCCEpTalUsIapu
acocHil MIMUMN HAaTHXKaJapUHK YOIl STUII TaBCHsI STWJITaH WIMHMIA Hampiapaa 5 ta
MaKoia, )KymiaJaH, 2 Tacu pecrmyOiuKa Ba 3 Tacu XOPIKUN KypHaJIapa Haiip
STUJITaH.

JuccepTauMsiHUHT TY3WIMIIH Ba Xa:xMmu. Juccepranusa tapkubu Keipwmi,
Oemra 000, Xxynoca, (doigamaHuiaTaH amabuérinap pyixatu Ba WIOBaJIApJaH
ubopat. JluccepTanussHUHT XakMu 115 GeTHUM TamKui 3Tajau.

JACCEPTAIIUSITHUHI ACOCHUI MABMYHHU

Kupumn xucmuga VTKaswiraH TaJKAKOTJIAPHUHT — J0JI3apOJiMrd  Ba
3apypusiTU acoCJiaHraH, TAaJIKUKOTHUHI Makcaau Ba Basudanapu, OOBEKT Ba
npeaIMeTapy  TaBcH(iaHraH, — pecnyOinrMka — (paH  Ba  TEXHOJOTHsIIApU
PUBOXJIAHUIIMHUHT  YCTYBOp  WyHajluuulapura  MOCIMIM  KypcaTWiTaH,
TaJIKUKOTHUHT WJIMHUM STHTUJIUTH Ba aMajui HaTvXanapu 0a€H KWIMHTaH, OJIMHTaH
HATWO)KAJIADHUHT WJIMHA Ba aMalvii axaMuaTtud o4u0 OepuiraH, TagKUKOT
HATWIKAJApUHU aMalii€Tra »KOpUM KUJIUII, HAIIp STWITaH UIUIap Ba AUCCEPTAIUS
TY3WIHIIN OYirda MabIyMOTIap KEITUPUIITaH.

JlvccepTanusHUHT “Y36eKHCTOH CYB XAB3AJAPHHHHI TY0aH Ba IOKCAK
CYyB YVCHMJIMKJAPH XaM/Ja YJapHH HNLIA0 4YuKapumjga kKyiam” 1eb
HOMJIAHTaH OHMPHHYH O000HMAA XOPWXKMH JaBiaTiap Ba Y30eKHCTOHZA CYB
Xap3ajapuaaru Ty0aH Ba IOKCaK CyB YCUMIIMKJIIAPHUHT YPTraHWITAHIUK J1apakacu,
TapKanuiy, Gu3nonoruk (gaon moxaganapra 60W OYiraH TypiapHU KyNaWTHPHII
OMOTEXHONOTUACUTa JIOMP TAAKUKOTJIAPHUHT 3aMOHABHM TaJKUHU TYFpUCUAA
MabIyMoOTIap Keatupuirad. PecnyOnvkaMu3 Ba XOprkia oiaud OOpuiraH UiMui
TaIKUKOTIAp IIapXH, XyCycaH Ty0aH YCUMIIMKJIAPHUHT TypJapyHU aHUKJIAIl Ba
aMajauid axamusTra sra TypJjapHU KymaWtupuin Oopacuja OJWHTAaH WIMHUN Ba
aMajui HaTkamap 6aTadCri TaxX Il KUJIHHTaH.

HMuccepranugauar “Taakukor MaHOajgapu, ypranvm yciayOgapu Ba

9



ApouTH” 1e0 HOMJIAHTaH MKKWHYU 000uAa TaAKUKOTJIAPHU YTKA3UII LIAPOUTH,
OonutanFuy MaHOajapu Ba YCIyOJiapy KeNTHUpWraH OYnu0, yHIa H3JIaHUILIAp
Bbyxopo naBnaT yHUBEpCUTETH 1A OaKapUITaHIUTU Oa€H STUIITaH.

Tankukotr unutapu 2015-2019 iimnnnapaa pana Ba 1abopaTopusl MIAPOUTHIA
onu6 6opwiran. CyB HamyHanapau huruimga Kopa-kupHuHr 6apya cuctemaiapu
(Karra Kopa-kup, Kuuuk Kopa-kup, AxkBapuym) kKampald onuuau. CyBHUHT
kuméEBuit TapkuOunu anukiamaa H.C.Crporonos (1980), FO.1O. Jlyse (1984)
ycnyOnapu OViimya byxopo pgaBiaT yHMBEPCUTETHHHMHI buoTexHoOmorus Ba
UXTHOJOTUSl WIMHH-TaAKUKOT Jaboparopusicu, Bunoar Oxonorus Ba artpod-
MYXUTHH MyXxo(daza kuiaum OolIkapMacu WIMHI JlabopaTtopuscuaa amalra
ommpuiad. CyBHUHT (U3UK XYCYCHSTIApUHU (CYBHUHI XapopaTH, THHUKJIWIH,
JIOMKAJIWTU) aHUKJIAII Jajia MapouTH/Ia aMara OIIMpPUIITraH.

Kynman TtybGaH CyBYTJIapHUHI HaMyHajJapyuHU WUFUII Ba aHUKJIAIIAA
ymymuii kKaOyn kuwiran amerosoruk (['ommep6ax, Ilonsuckwmit, 1951) ycmyOmapu
Oyiinua anukinanrad. CyByTiapHu taxjawi kKuiumga A.D. Oprames (1979), A.M.
Myzaddapos, A.D. Oprames, C.A. Xamunos (1987), X.0. Onumxonosa (2015)
WIMHH HIUIaHManapuaan goimananurad. MUKpOCKONMK CYBYTIApHHA YCTUPHIIIA
A.M. My3zaddapos (1986) TaBcust Kuirad o3yka MyxuTjJaapuiad (QpoiiaiaHuIraH.
Kopa-Kup KyJIMHHMHI FOKCAK CyB YCUMIIMKIAPUHHUHI PYWXaTHMHHU TY3UIIJA Ba TYyp
TapkuOWHM aHukiamaa “Onpenenurensb pacternuid Cpeanenn Azun” (1968-2015),
XamMmaa V3P ®A Boranuka UHCTUTYTUHUHT Floruz Tu3umu Oyiinya aHUKJIaHTaH.
Kynpga ydpaiiguran rOKCak CyB YCHUMIIMKIAPUHU 3KOJOIMK rypyxjiampga C.
Kennubekos (1981), B.M. Karanckas (1981) ycnyOmapunan doitnaaaHuiras.

Huccepraupsaauar  “Kopa-KMp KyJaM  CYyBMHUHI  T'MAPOKMMEBMU
TAPKUOMHH, MUKPOCKONHNK CYBYTJIAPH BAa IOKCAK CYB YCUMJIMKJIAPUHH, 0AJINK
TypJapunu ypraumm” ae0 HomiaHraH yuuH4uu O0o6upa Kopa-kup KynuHUHT
THIPOKUMEBUI  TapkuOu Ba  uxTHOdayHacu, Ty0aH Ba IOKCaK CyB
YCUMIIMKJIADUHUHT KHCKaya CUCTEMaTHK TaxJIWJM, MaBCYMUH ydpaliu Ba TypJiu
XHJI 3KOJIOTHK TypyXJiapAa TapKaJulll TYFpucuaa MabiymoTiap oepunrad. Kopa-
kup Ba lllumonuii 30Byp CyBIapUHHUHT THAPOKUMEBUI TapKUOU YpraHuiraH.

Kynna cyBHUHT OoKuMMHU OynMaraHiauru cababmiu, O6axopaa, €31a Ba Kys3aa
(UTOMIIAHKTOHJIAPHUHT ~ XaMJa  300TUIAHKTOHJApPHUHT  (QaoumKk  Owiad
PUBOXKIIAHTAHJINTUA ca0abiu Myaljiak MOJJAJIApHUHT KYPCATKUWIApU FOKOPH.
Kynnaru Kypyk KOIAUKIApHUHT MUKJI0pH €3 Ba Ky3 (haciutapuna kymmru, byxopo
BUJIOSAITH A €3 XaM/la Ky3 (paciutapuia XaBo XapopaTu FKOpH Oyirannurua cababiu
CYBHUHI OYFJIaHMIIIM HATWXKACHUJIAa KYPYK KOJJIUKJIAp MUKJIOPUHUHT KYymHaluiim
TaxJ W1 KAJTUHIY.

Kopa-kup kyiau cyBIapuHUHT TapkuOujaru xmgopumgiap 3,6-3,7 1/,
cynbdatmap wmukgopu 5,0-5,2 1/n1 KoHIeHTpanusga OYnuiM, CyBIApHUHT
OyFJIaHMIIl XMCOOUTa MAaBCYMHI IIYpJIaHUII Jlapa)kacu XJIOpUuiap Ba cyibdariap
XUCOOUTa KaHJIMIY aHUKJIAH/H.

CyB Tapkubumarn OUOTEH 3JIEMEHTNIap a30Tiu Ba Qocdopnu OGupuxkmanap,
KyJagard TyOaH Ba IOKCaK CyB YCHUMJIMKIAp TOMOHHMAAH V3namrtupuianu. [y
cababmu cyB/a KHCIOPOAHUHT MUKIOPH Kymasiau Ba ynap ¢acimiap gaBomuaa 6,6
— 6,8 Mr/n xucoouaa cakjaaH/IH.
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Onu6 OopunraH TaakukoTiaap HaTuxkacunaa Kopa-kup kynuman skamu 100
JlaH OPTHK HaMyHaJlap WAFWJIIM Ba TaxJIMJI KWIMHIWA. Taxmwuiap Hatwxkacuaa 4
oynmum, 9 cund, 19 Taptub, 26 oumna, 35 Typkymra mancyo 139 typ Ba Typ
XWJIapy aHukjaanau (1-xamasain).

1-xanBan
Kopa-kup Ky CyBYyTJAPUHUHI TAKCOHOMMK TAXJIUWJIH
Ne bynaum TakCOHOMUK OMPJIMKJIAP COHU Kamu
o - TypJiapra
= = < o Hucoaran %
= = = 2 = xucoomnaa
Q = - =
1 | Bacillariophyta 3 7 9 11 52 37,41
2 Chlorophyta 4 8 12 14 41 29,50
3 Cyanophyta 1 3 4 8 34 24,46
4 | Euglenophyta 1 1 1 2 12 8,63
Kamu: 9 19 26 35 139 100,00

Kopa-kup kynu IlIumonuii KOMIEKTOp CYBUHUHI WUFWJIMIIN HATHXKAcUAa
xocun Oynran. Kynnan cyB uuku6 xermaiinu. LIlyHUHT yuyH Xam Typiap COHH KaM
yapanu. Bacillariophyta 6ynumura terumium Oynran 52 (43 Typ, 9 Bapumarus)
Typjapu OwWiaH eTaKuYWiauK KwinO, >kxamu cyBYTiIapuHuHr 37,14 % Ttamkun
kunaau. Kevinnru ypunnapaa Chlorophyta (41 Typ, 29,29 %), Cyanophyta (34 Typ
24,29 %), Euglenophyta (12 Typ, 9,29 %) Oyiumiiapu TaIikKuiI 3Taju.

AHMKJIAQHTaH CYBYTJIADUHUHT MaBCYMUW TapKaJIMIIM MaBCyM JaBOMHU/JIA
WUFWITaH HaMyHaJlap OpKaJd aHuKiIaHAu. CyBYTIIADHUHI MaBCYMHI TapKaJIUIIH
CyBHMHI xapopatu Ba pH kaOu omwmmap Tabcupuaa y3rapud Typaau.
CyBYTIapHUHT MaBCYMHM TapKaJduIK Oynumiap Oyinua Taxjawin KuauHau. bynra
kypa, 0axop ointapuna 108 Typ anukiaHau, Oy 3ca >kamu TypJapHUHT 29 % Hu
TAIIKAI KAJIH.

Jluatom cyBytinapugan Diatoma, Synedra, Cymbella, Navicula Typkymwura
TETWIIM Typjap SHT KYI TapKauraH. K3 oiilapuga XaBo XapopaTd IOKOpH
Oynrannury yayH 6omka daciiapra HucGaTaH Typiap COHM IOKOpH Oynau. E3
maBcymuaa 120 ta (32%) Typ anukmanau. Ky3 gacnuaa 83 (28%) typ, kumiga 39
(11%) Typ cyByTIapu aHUKJIAHAU.

Kopa-kup xynuna onu® OopwiraH TaaKUKOTIAp HATHXKAacHIa FOKCaK CYB
ycumiMkiIapuHuHr 16 Ta ouna, 24 typkymra Mancy0 34 Ta Typu aHuKiIaHau. by
yecumumkimap 3 Ta DKOJOTHK Typyxra — coxui OViuiapuga Ham SKoimapaa
(rurpodutnap), cyBra sipuM KucMu OoTran (TuapoduTiiap) Ba TYJIUK €KUM KaTTa
KAUCMHU CyBra OOTran xonjga ycyBuM (ruparoduTiap) TrypyxJjaapura Oymud
yprauwnau. KYIHUHT KUprokjiapura sSiKMH s>kKodiapujia rurpodutiap OunaH Oup
Katopaa we3oduriap Ba Kcepodutriap xam yupabd Typaau. by skomorux
rypyxjapra Kslpaguran YCUMIMKIAQPHUHI Yy4Ypalld AacOCaH YCUMIIMKJIAPHUHT
BereTanusi JaBpujia KYJIJard CyB CaTXUHUHT V3rapuiiyd Owiad Oornuk. Kyn
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XyIAyIuJla aHuKJIaHrad 34 Typ YycumilMKiIapiaH rurpo@UTr 3KOJOoruk rypyxiaa 13
(38,23 %) Typ, rugpodurnap 10 (29,47 %) typ, rumaroburnap 11 (32,35 %)
TypJIapHHU ¥3 UUNUTa OJIAIH.

Huccepraupsaaunr  “Kopa-kup Ky/aM cyBJjapuaa (pUTONIAHTOHHM,
MakpopuTIapHu yerupum” TYpTHHYM 000M ¢uroranktoritapaan Chlorella
vulgarisamn, okcak cyB YycumiaukiapunadH Lemna minor wu nabopaTtopwus
mapoutuaa Illumonuii koyekTop Ba Kopa-kup KyliW CyBIIApUHUHT OpPraHo-
MUHEpaJ MOJJAJIapJaH To3ajall Japa)kacH, Xap XWJ O3yKaBUM MyXHTIapaa
KYNaUTUPUIL, yJaapJaH Sl OMoMacca OJIMII Ba OaMMKYMWIMK XY KaIUKIapuaa
o3yKa cu(aruaa Kyyuiam 6opacua KWIMHIAH UIUTap KEITUPUITaH.

AJBroJIOTMK TO3a XyXalpaJapHUHT 30BYp CyBJIapuJa KyNaWWilk Ba
CYBJIapHM OpraHO-MHMHEpajd MoJJajapJaH TO3aJaHUIIMHHM YPraHull y4yH
nabopaTopus MIapOUTHIA TaKpHOaIap yTrasuian(2-KkaaBa).

2-KaaBAaJI
Kopa-kup xyau Ba [lIumosnii 30Byp cyBiaapununr Chlorella vulgaris
yCTUPWITaHAaH KeHUHId QU3UK- KUMEBUH TapKUOH

Kypcarknuiaap IHIumoJinii 30Byp Kopa-kup kyJjan
Ne Hazopar | Taxxpu06a | Haszopar | Taxkpuba
1 | Xapopar C° 22,5+0,47 | 25,5+0,38 |24,5+0,51 |25,5+0,38
2 | Panru TUHHK SITLIATT TUHHK ST
3 |pH 6,5 7,5 7,0 7,5
4 | Myannak Mozaanap,

MT/J1 65,0£1,8 | 10,2+0,32 | 74,0£2,3 | 11,2+0,41
5 | Kypyk konauk, /1 5,0+0,17 3,5+1,2 11,0+£0,36 | 9,5+0,31
6 | CyBma spurad KUCIOPOJ

6,6+0,19 | 12,5+0,47 7,0+0,2 13,4+0,45
MUKI0pU, Mr O2/71

7 | KucnopoaHuHr

OMOKUMEBUH

capnamum  (KBCs), 13,1+0,36 | 1,2+0,04 17,0£0,52 | 0,5+0,02

mr O/
8 | A30T aMMOHUM, MI/JI 2,2+0,07 VK 2,0+0,04 VK
9 | Hurputnap, mMr/n 0,04+0,001 YK 0,03+0,001 17048
10 | Hurpatmap, mr/n 7,8+0,28 YK 5,0+0,17 YK
11 | Xmopummap, /1 0,78+0,02 | 0,54+0,02 | 3,3+0,13 3,0+0,12
12 | Cynbdarnap, r/n 3,9+0,15 3,7+0,14 4,5+0,14 4,2+0,17
13 | ®ochatnap, mr/n 0,1+0,003 YK 0,15+0,006 YK
14 | Temup, mr/n 0,1+0,002 YK 0,1+0,003 YK

Taxxpubanap yrkazumgan onaud Kopa-kup Ky xamaa yHra Kyduiaaaurad
Hlumonuii KONJIEKTOp CyBJiapuiaH HamyHaidap KEeNTUPWUIUO, YJIapHUHT (QU3UK-
KUMEBUM TapkuOu aHukianau. Jlaboparopus mapoutuaa [llumonuii 30Byp xamaa
Kopa-kup kynu cyenapumad doigamanud, 5 TUTPANK HAANUIApAA TaKpuOaIap
VTkazunau. Xap Oup HamyHajapra aneronoruk toza Chlorella vulgaris
xyxkaipacugan 1 mn cysra 1,5 mun gonHagan sxkwinu. Chlorella vulgaris
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XyXalpallapuHuHr Kkynaiumu [opsieB kamepacu OpKaliM aHUKIad Oopuiu.
Taxxpuba 6 kyH maBom 3tnu. Taxpuba maBomuma Illumonuii 30Byp cyBimapuaa
xyxaupanap conu 10,5 muna/mn, Kopa-kup kynm cyBuaa sca 12,8 mutH/mMn rada
kynaiau. Xnopuaiap Ba cyiabdariiap MUKIOPUHUHT MabIyM Japaxaaa KaMaluim
KY3aTHJIAU.

IOkcak cyB ycumnukinapaan Lemna minor ycummmru €paamua CyBHHUHT
OpraHo-MHUHEpaa MoOJJajap/JaH To3ajam Japaxanapu ypraHwiad. CyBIapHUHT
bu3uk- KUMEBUM TapKMOM AaHUKJIAHTAHJIAH KEWWH, jabopaTtopusi IapouTHaa
WIMIIapra conuHrad cysnapHuar 0,25 m? cys 1o3acura 50 rpammupan Lemna
MINOr YCUMJIMTH KWK, 30BYp CyBiapuia Lemna minor YCUMIUTHHUHT YCHIIIH,
PUBOXIIAHUIIY Ba KYTaiuIy 6 KyH JaBOMUIA Ky3aTwian(3-xaaBain).

3- kaaBaJ
HIumouuii 30Byp Ba Kopa-kup kyim cyBiaapaunr Lemna minor
YCTUPWITaHAAH KeliMHIu QU3NK-KUMEBUI TapKUOHU

Ne Kypcarkuuiap | lllumoJinii 30Byp Kopa-kup kyJau
Ha3zopor Taxpuoa Haszopar Taxxpuda
1 | Xapopar °C 22,5+0,67 23,5+0,84 | 23,5+0,68 | 24,8+0,73
2 | Panrun TUHUK THUHUK THUHUK THUHUK
3 | pH 6,5+0,26 7,0 7,0+0,28 7,5
4 | Myamnax 65,0628 | 85023 | 74,0+27 | 10,4+0,33
MOJIaJIap, Mr/J
5 | Kypyk Konauk, r/mn 5,0+0,22 3,0+£0,11 11,0+0,35 7,5+0,29
6 | CyBna DpHUTaH
KHCJIOPO/T 6,6+0,19 10,5+0,41 7,0+0,24 11,2+0,84
Mukaopu, Mr Oy/n
7 | KucnopomaHuHr
OuokmmEpHil 13,140,42 | 1,5#0,05 | 17,040,54 | 1,0+0,04
capuiaHuIm
(KBCs), Mr Oy/n
8 Asor - awwomii, | 540,08 YK 2,0+0,07 K
9 | Hurputnap, mr/n 0,04+0,001 VK 0,03+0,009 HUyK
10 | Hutpatnap, mr/n 7,8++0,28 1708 5,0+0,19 YK
11 | Xnopumnap, r/n 0,78+0,02 0,49+0,01 3,3+0,12 2,7+0,08
12 | Cynwdarnap, r/n 3,9+0,15 3,1+0,13 4,5+0,17 3,8+0,15
13 | ®ocdatnap, Mr/n 0,1+0,004 1708 0,15+0,004 YK
14 | Temup, mr/n 0,1+0,003 YK 0,1+0,004 YK

Taxpuba naBomuna cyBHUHT Xxapopatu 25-30 °C, épyrmuk 10-15 muHr
nmroke arpoduma cakimanau. Taxkpuba oxupuaa Lemna minor YCUMITMTHHUHT
xocunpopauru Llumonnii 30Byp cyBuma 175 r/m?, Kopa-xup kymu cysuma 210
I/M?HY TalmIKWI KWIgd. 30Byp cyBiapuaa Lemna minor ycumumrm skmmuo,
CYBJIApHUHT QU3HK-KUMEBUHN TapKUOW aHUKJIAH]IH.

Taxpubanap HaTwkacuma Lemna minor YCUMIIMTUHUHT 30BYp CyBJIapuaa
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KYMaluIy HaTHXKacula MyajUlaKk MOJJAJIapHUHT Ba KYpPYK KOJJIUKJIAPHUHT
KaMmauiu, cyBaa dspurad kuciopomumar 10,4-11,2 Mr/a raga omranauru
anukiaanau. CyB TapkuOUaaru opraHuk Mojaajiap MUKpOOpPraHU3MIIap TOMOHUAH
napyayanuO, Lemna minor ToMoHuMmaH Y3namrtupwiaaw. Hartmkama cyB
TapkuOuaa KUCIOpOAHUHT OmokuméEBmii capduanumu 1,0- 1,5 mr Oy/n rada
KaMalraniaiuru Kaijg STWiIgu. 30Byp CyBJapu TapKUOWJard a3oTiii aMMOHUH,
HUTPUTIAP, HUTpATIap, GocdaTiap Xamaa TEeMUPHUHT Lemna minorau kymaiumm
yuyH cap(iaHraniurd Ky3aTWIId Ba alHM TalWTAa 3ca CyB TapKuOuaaru
XJIOpHIap Ba Cyiab(paTIapHUHT MabIyM MUKAOPAA KaMaWTaHJINIY aHUKJIaH IH.

Huccepranusauar OemuHun 606u “Kopa-kup kyauaa ¢gpuronjgaHToHap
Ba MakpoQuUTIaApHM KyHalTHPUII Ba OAJIMKYMJIMKIA KyJiam” ra
Oarunuianran. Chlorella vulgariSuu maGopatopusi mapouTHaa KymauTupuo,
Oumomacca OJUII Y4YyH MHHEpal O3YKaBUUA MyXHT - “04” Hu Taii€pnad, 4 nutp
CyBra Mynkayyiad Kepakiu Tysnap yndald ommHnu. Hazopar ydyH Taii€pnanrad
03yKa MYXUTHTa Ba KYJI CyBU Kyiwiran uaunuiapra 1 miu 2,0 MutH Xyxaipa conuo
gyukwiad. Axpatud omunran Chlorella vulgaris XyXailpaiapu MIHIAa WAUIITA
skmwiau. bupruHun kyH Xyxaupanap conn | mu ga 2,0 MuH q0oHA 34U. Y JTapHUHT
ycumm, XyKapajlapHUHT OYJIMHHO KYMauimu Xap KyHH MHUKPOCKON OCTHIA
Ky3atTnO Oopwinu. XyxkalpaJlapHUHI HWKKHTaJaH TypTTarada, CakKKu3Tadada
OYMUHUO KYNaluIm Kaia STUiaan. Xap KyHu cycnensusian 1 miu onuaud, ['opses
KaMmepacu €paamMua MUKPOCKON ocTuAa caHad 6opuiau. Taxpubda 1aBoMuUIa XaBO
xapoparu 22-26 °C, épyrmuk 5-10 MuHr mokc atpoduua cakiaaHu® Typunau(2-
pacm).

Xy, maH/mn

S0 45,4
45 42,2

40
35
30
25
20
15
10 6,5

5 2,323 ' 3:1

0

5,4

1-KyH 2-KyH 3-KyH 4-KyH S-KyH 6-KyH

m 1 Chiorella vulgarisaunr + “04°° 03UKaBHI MYXUT
2 Chlorella vulgarisHUHT + RYJ CYBH

2-pacm. Chlorella vulgarisaunr “04” o3ykaBuii MyXuTHIA §CHIITH

CyByTnap Vcaérran wmyxutuHuHr pH xypcarkuum 7,0-7,5 arpoduna.
Taxxpuba 6 xkyH naBom 3Tau. ONTUHYM KYHJIaH KEWHH XyKalpaJapHUHT YCHUII Ba
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Kynaiuin Te3nuru kamaau. bynra cyB Ttapkubuga “04” o3yka MyXUTH
KaMmalraniauru cabad oynmu. 6 KyH JaBomMuaa Xykahpamap conu 45,4 MIIH rada
kynaiaun. Kyn cyBuna sxunran Chlorella vulgaris 6-kynra xenu6 13,4 miH
Xy’KalipaHu XOCHJI KWIIIH.

Chlorella vulgarisauar TYHr mmap0atuga VCUIIM Ba PUBOKIAHUIIMHU
aHUKJIAIl Y4yH Xap XWi KOHIIEHTpauusjaa ryHr mapOatu tail€pnanau. bup autp
cysra 3,0/6,0/10,0/15,0 r ryur conuau® 4 Xui KOHLEHTPALMAIU TYHT mapOaTu
taii€épnangu. Ynapra Chlorella vulgarisuyuar 1,5 MiaH noHa XyXaWpacu SKWIJIH.
Taxpuba 6 KyH 1aBOMUIA Ky3aTUIIH.

VTkasuiaran Taxpubanap HaTHKacH IIyHH Kypcaraakd, | juTp cysra 3 r
KYPYK T'YHT Taiiépnanran mapoatnaru Chlorella vulgarisuuHr xXyxaiipanap conu 6
KyH wuuga 1 mu ga 26,2 MiaH XykailpaHu Tamkwi Kwind. By Taxpubanaru
XyXalpajiap COHM Ba XOCWIJIOPJIMTMHUHT KaMJIMTH, YJIapHUHT KYI MHUKIOpIa
VCUIIM Y4YyH O3YKaHUHI KaMJuTuAaHaup. bup autp cyeBra 6 r ryHr Kyiuo
Tali€piaHral BapuaHTIaru Xyxadpanap conu 1 mu na 35,8 muH nonara, 10 r
conu0 Tai€praHran TryHr mapodatugard Bapuantaa 32,1 MIH JOHAHU TAIIKWJ
Kuwiau. 15 T conu6 Taiéprianran mapbarma Xykaipamap COHM Ba XOCHJIOPJIUTH
kam Oynau. Jlemak, 6up autp cysra 6, 10 r ryHr conu6 TaiiépnanraH mapOaraaru
CYBYTJIADHUHT COHU Ba XOCWIJOPJIUTU SXIIM Oynap skaH. 15 r BapuaHtTnaru
miap0atia OpraHvK MOJJANIAPHUHT Kyn Oynrannuru cababiu, ynap SXIIu
pUBOXKJIaHa onMaid. by BapuanTaaru xyxxapanap Kartajamuo KeTraHIuru XaMmaa
Te3 capraiin® konumu Ky3atungu. Chlorella vulgaris XyxailpadapuHUHT TYHT
mapOaTtuaa Kynaiui JuHaMUKacH 3-pacmjia KeITUPUIITaH.

MVM’"H" MA

35 7

30 -

25 -

20 -

15 -

10 = &7

5 7
1,515151,5

1-KyH 2-KYH 3-KyH 4-KyH 5-KyH 6-KYH

mChlorella vulgarisaaar+ryHr wap6atu (3 r/n) wChiorella vulgarisanET+IyHr wapbartu (6 r/n)

uChlorella vulgarisanar+ryHr wap6atum (10r/n) =Chlorella vulgarisarAT-+TyHr Wapbatu (15r/a)

3-pacm. Chlorella vulgaris cyByTHHUHT TYHT miap6aTuaa ycuin JUHAMHUKACH
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Lemna miNOr{uHr YCUIll Ba PUBOXKIIAHHII XaMa XOCWIIOPJIUTMHA aHHKJTAIIl
yuyH, Jaboparopus mapouTHaa MUHepal o3ykaBuil myxumiap Kuona, Hakamypa
Ba KyJ1 cyBuAaH QoiinanaHwiad. MuHepan MojanapJas spuTMaiap tanépianuo,
TYpTOypYaK Ba MAPCUMOH HIUILIAPTa SKHAA. Lemna minorHuHr OMpuHYH SKKaH
BakTuaarn Kamumura 0,25 M2 cyB rozacura 50 r xucobwmma skwiau. Kxoma
o3ykaBuii myxurnaa 10 xkyn nasomuna 50 nan 1047,3 r raya, Hakamypa myxutuaa
50 man 878,4 r raya kymaiimu. Kynm cyBuma oskmiaran Lemna minor o3uk
MyXUTJIapura HucOaraH ycuiu cekud Oopau. 50 r skwiran Lemna minor 10
KyHIaH kKevmH 197,2 r Hu Tamkwi Kwign. Lemna minorauar Ouomaccacu
KYHJAJIWK, 3 KyHJIaH Ba TaXXprOa OXUPHUIArUCH aHUKJ1a0 OOpUIIIH.

Taxpuba naBomuga Knoma o3ykaBuii Myxutaa Lemna minOrauHr KymmmMya
ouomaccacu 993,3 r/mM? Hu, KyHAaIMK Ycum 99,3 r/M? HM TAIKUI KWW
HakaMypa 03yKaBuil MyXMTHAa KyIIMMua Guomaccacu 828 r/mM?, KyHIaauK YCui
82,8 r/M? Hu, Kyn cyBuma dca 147,2 r/mM?, xyHpamuk ycwm 14,7 r/m*au Tamkm
KUAJIIH.

Axpatub® onunran Chlorella vulgarisHuHT TO3a aJbIrOJOTHK XYXKalpacu,
Xap XWi 03yKaBHil myxutiaa kymaitupunu6, “Tlemky 6amuk” MYXKra kapanuiu
OTMKYMIIMK XYKaTuKIapuaard OK JAYHIOelmoHa Oanurura o3yka cudaruga
KyJulaHwiau Ba Oanuk Maxcynpopiuru 25-30 % rava oOmraHiurd, CyBHU
KUCTIOpoaA OwiaH OOMUTHINIM Ba CyB TapkuOuaa “CyBHHM Tyiwiamra” oJu0
KENaJuraH KyK-SIIIWI CYBYTJIADUHM KaMaWTHpHIIM aHUKIaHau. FOkopuna
YTKa3wiran Taxpubamap acocuia OJWHTaH HaTwkalapuaad Goigananuo,
OaNMKYMIMK XY KaIMKIADUHUHT XOBY3IapHM sKMHMAa 25 M° xaxmimu 2 Ta
Oacceitnnapaa Chlorella vulgaris xynatupunau.

Cycnensust Tapkubunaru xyxanpanap coan 40-50 MiH Xyx/Ma Oynrannan
cyHT XoBy3napra robopuiau. bacceiinga 50 % cycneH3usi KOJIIUPWIIN Ba yCTUTA
Ky CyBHJAaH COJIMHHMO sSIHA MHUHEpal YFUTIap Ba TYHT mapbariapu €épaamuia
O3UKJIAHTUPWIIU. 2-3 CyTKagaH CYHT Tail€p OynraH cycrneH3usi sHa XOBy3ra
woopwinu. Chlorella vulgaris anpens oiinaaH OKTSIOph OMMHUHT OolIapurayda
MyHTa3aM paBUIlJIa JYHTTICINIOHAa Oanukiapu OOKWIaguraH XOBY3japra
anbronu3anus KWinb Typuiaau. XoBy3[aru oK IYHITIeIOHa OAIUFUHUHT OFUPIIUTH
xap 30 xynna ymuab 6opunau. Taxkpubamap 2018 immHunar anpen owuman 2019
WWIHUHT OKTSAOph oWurada onu® Oopwinau. 2018 Huim cyB xaB3acura 00OpHITaH
OanuknapHuHr yprada orupiauru 84,6-86,4 rpammun >au. Ly innHUHT oxupura
Kenub, Ha30paT y4yH OJIMHTaH OalMKJIapHUHT Ypraya orupiurd 516,6 T HEU
TalIKWI KWIran Oyica, Taxpuba KYyWWIraH CyB XaB3acujaaru OajluKJIapHUHT
yprada orupyard 827,3 r HU Tamkm1 KWy (4-xaasan).

Taxpubamap mynu kypcarauku, 2018 #wunma tanutanran  84,6-86,4
rpaMmiid OalmuKJIapHUHT Takpuba Ba HazoparnarwiapHuHr (apku 310,7 rpamm
TAIIKUI KWIAW. BalMKIapHUHT OFUPJIWTUA OKTSOph oWMra KenuO HazopaTiarura
Hucbaran 37,5 % ra omranauryd, OIMKIAPHUHT KYIIMMYa MaxXCYJAOpPJUTH dca
Ha30paT y4yyH TaHiaHraH Oamukiapnaa 431,9 rpamm Ttaxkpubaga 740,9 rpammaM
Kkaiin aTmu. WMun oxupuza Hypophthalmichthys molitrixausr orupiurs Hazopatra
aucoOaran 310,7 rpammra, Ganukiaap Maxcyagopauru 3ca 41,7 % ra omranmuru
AHUKJIAHIH.
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4-kanBajt

Hypophthalmichthys molitrix auHr BereTanus naBpuaa ycuun
kypcatkuum (2018 HuTHUHT anpenb, OKTAOPH oitapu)

banuk ycumuHm BanukaapHuHT ypTaya OFUPJUry (rpaMmm)

HA30paT KWJINII Hasopar Tampuba Ha3zopartra Hucoaran
BaKTJIapH ¢dou3 xucoomnaa (%)
20.04.2018 84,7+1,2 86,4+1,2 102,0
22.05.2018 107,2+1,3 128,8+2,1 120,1
21.06.2018 154,442.2 251,6+2.5 162,9
19.07.2018 301,244,5 454,9+6,3 151,0
23.08.2018 459,5+5,9 673,8+10,1 146,6
20.09.2018 498,2+6,4 766,5+9,1 153,8
15.10.2018 516,6+7,2 827,3+14,0 160,1

Kyummua maxcyngopiauk 431,9 740,9 171,5

Muxkpockonuk cyByTiapu OuiaH OanmukiapHu o3ukiaaHTupuin 2019 #iunna
xaM amanra omupungu. — XoBysznapra Chlorella vulgaris CcycneH3UsICUHH
ANBTONIM3AIMS KWIUII anpelib OMMHUHAT Oomuiapuaa amanra ommpuian. Hasopat
y4yH OJUHTaH OanukjIapHUHr orupiurd 473,4 rpamm, TaxpuOaaaruIapHUHT
orupauru 785,5 rpammiiu 34, Taxpuba ydyH OJMHraH XOBYy3ra xap 2-3 cyTkaja
20-25 m® cycnensus 060pu6 Typwigu. OKTAOph oiiura kenu® OaluKIapHHHT
OFUPJIMTH Ha3opartra HucbaTaH 36,8 % omranauru aHukaanau(5-xaasan).

5-kanBaJ

Hypophthalmichthys molitrix auHTr BereTanus naBpuaa ycuun
kypcaTkuun (2019 WuaHUHT anpesb, OKTSOph oiliapn)

Bank yeummnn BaaukapHuHT ypraya orup/auru (rpamMmm)

HA30paT KUJIUII Haszopatra
BaKTJIAPH Ha3sopar Taxxpuoda HucOaran gous

xucodouna (%)
12.04.2019 473,4+6,6 | 785,5+12,56 165,9
10.05.2019 503,9+6,5 | 863,3+15,53 162,6
14.06.2019 556,5+7,7 | 972,1£16,52 174,6
09.07.2019 725,3£8,7 | 1190,8+21,4 164,1
10.08.2019 914,8+11,8 | 1429,4420,2 156,2
11.09.2019 977,3+13,6 | 1535,8+19,9 157,1
08.10.2019 1003,7+13,03 | 1588,5+20,6 158,2
Kymmmaa maxcyngopiank 530,3 803 151,4

Mun oxupura kenn6 Taxpubagark GaluKIapHUHT ypTaya oFupnury 1588,5
IrpaMMHHM, Ha3zoparnard OanukiIapHUHr Yprada orupiauru 3ca 1003,7 rpammuu
TAIIKAI KHJIIH.

Hazopar Ba Taxpuba BapuaHTiapu opacuaaru ¢apk 584.8 rpamm Oynau.
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bamuknapHuHr  KymuMuya — Maxcyjagopiaurud  Hazoparaa  530,3  rpaMmHW,
taxpudanaru 3ca 803 rpammun kypcatau. Kopa-kup kymuaaru “llemky Oanuk”
MUYXra xkapanumm Oanmukumiuk Xxykamuruaa 2018-2019 #wunnapna  Ganuk
MaxCYJIOPJIMTY OK AYHrIenona oanuru xucooura 35-40 % ra ommpuiim.

XYJIIOCAJIAP

“byxopo  Bmimositu  Kopa-kup  kynumard  (QUTOIJIAHKTOH — Xamja
Makpo(pUTIapHU YpraHUIl Ba yJapHU OaTMKUYWIMKIA KYJIanl OMOTEXHOJIOTHSICH
MaB3ycujaru Ouonorusi danmapu Oyiinya dancada ITOKTOPU JTUCCEPTALMSICH
Oyinua onub OGopwiraH TaAKUKOTIIAp HATWXKacHla KyWHIaru Xyjocanap TaKIuM
ATUJIIN:

1. Kopa-kup Kynu CyBHHUHT MUHepasuiamryB jnapaxacu 9,0-11,5 r/n, cyBaa
SpUTraH KHUCIOPOJHUHI MUKAOpU 6,6-6,8 MI/1, KUCIOPOAHUHT OUMOKUMEBUMN
capduanumu 11,7-20,3 T Oy/n, xnopunnap 3,6-3,7 /1, cynsdatiap mukaopu 5,0-
5,2 /11 HY TAlIKWI 3TaJd Ba YHUHT Y3rapyBUaHIUTH MaBCyMHI XapakTepra ara.

2. Kopa-kup kymununr ansroduaopacu 139 typ man ubopat 6ynuo, ynap 4
oynum, 9 cund, 19 Taptub, 26 owmma, 35 Typkymra mancy0. FOkcak cyB
YCUMIIMKJIApUHUHT 3ca 16 Ta ouna, 24 Typkymra Maicy0 34 Ta Typu TapKajraH.

3. Chlorella vulgaris xyxatipanapuauar conu 1,5 man 10,5-12,8 mutH/mi
raya Kynaiuiny xucoOura, CyBiap TapKuOHUaru a3oTiv OupuKManap - HUTpUTap,
HuTpatnap, Qocdarnap xamaa temup dnementinapu Chlorella  vulgaris
XyXalpalapu TOMOHHMAAH TYIUK Y3JIalITUpPWIaaAd Ba Oy CyBJIapHH OpraHo-
MUHEpaJl MOAAANIapAaH TO3ajall UMKOHUHU Oepaju.

4. Lemna minor HUHT 30BYp CYyBJIapHa KYMaluWIINd HATHXKacHIa CyBIaru
MyaJilaK MOJJalap Ba KypyK KOJAUKIAPHUHT KaMaWuIIU, CyB/Ia SpUraH KMUCI0po/
MUKJIOpUHHUHT 6,6-6,8 man 10,4-11,2 mr/n raya ommmm, XJIOpHUI Ba CyibdaTiap
MUKJIOPUHHHT 3ca 25-30% rava kamaluim Ky3aTHUIau.

5. “04” o3yka myxutuaa skunrad Chlorella vulgaris vunr 2,0 miH/MI
xyxampacu 45,4 mmau/mi, TYHr mapbarunga 22,8-35,8 MutH/MIT Ba KYI cyBHIa dca
13,4 mute/Mu1 raya oraIu.

6. Lemna minor muar 50 r/m? 6uomaccacu Knon osyka myxuruma 1047,3
r/m?, Hakamypa o3yka myxutuna 878,4 r/m?, kyn cysuna sca 197,2 r/m? 6uomacca
Xocun Kwiaau Ba Oy YcumiukHM —Kynadtupuiiga KHonm o3yka MyXHTH
MUHepaJIapiad (horJamaHuIl caMapaiy SKaHIUTYd OWIIaH U30XJIaHa M.

7. Chlorella vulgaris Xyxaiipacuau OaTuK4YWIUKAA TaOUU o3yKa cudatuaa
KyJUTlal yq9yH JlabopaTopwsi Ba SpUM HWIUIA0 YMKAPWIN —IAPOUTHAA Xap XHJl
O03yKaBUU MYyXHTIapJa KYMauTupuiuO, YCUINM >KagauIMrd Ba OWomMaccacu
anukianau. [lana mapoutuna — 6acceinnapaa kynatupunrad Chlorella vulgaris
JOUMHK paBuiga Oanuk OOKWIQJAWTaH XOBYy3Japra ajbroiau3anus Kuiio
TYPWIMIIN HaTwkKacuga Oanuk wmaxcyagopaurd Hypophthalmichthys molitrix
(Valen) Oamuru xpcoOwura rekrapura 4-5 naH 6-7 Kr.raya OMIHPUIN SPHIITUIAIH.
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TABCUSAJIAP

1. Byxopo  BwioATHAaru  KyJulap Ba  KOJUIGKTOp  CYBJIAPUHMHT
MUHEpAJIAIIYBUHU Tacaitupuinga simuin cyBytiapu Chlorella vulgaris nan
¢doiinananum xamaa Kopa-kup kynauparu TyOaH YCUMIIMKJIAPHUHT MaBCYMHI
Ovomaccacu aHUKJIaHTaHJIWTH HaTwkacuaa kyaau Hypophthalmichthys molitrix
Oanuru OwiiaH OaTUKJIAIITUPUII TABCUS KWJIMHAJIN.

2. Chlorella vulgaris au ycTupum yuyH Maxcyc JOTOKIAPAAH XaxXMHU 25 M
OynraH KypuiaMaJaH, O3yKa MYXHUTH cudartuja KHUILUIOK XYKaluK XalBOHJIApH
(kopamoi, Ky Ba OomiK.) ryHru (6 /1) map0atu Ba MUHEpan MoAjaaiapian (a3or,
ammodoc, kanuit) dorgamanuim MymkuH. CyBYTIApUHH O03yKa MYXHUTIra OSKHII
BaKTUIAru 3uaiury 2,0-2,5 MiIH/MI XyKakipa OYJIUIIMHN TaAbMUHJIAI KEpaK Xama
03yKa MYXUTHHU BaKT-BaKTH OWJIaH HACOCTAp OPKAIM apaJlalliTUPUO TypHII
TaBCHS dTUJIA/IN.

3. CyBYyTHHH YCTHUPUUII HATHKACHIa Kepakiu Ornomacca MuFub OMMHTaHIaH
CYHI KeWHHTrH OmMoMaccaHW OJUII Y4YyH CYyCIEH3usira Xap S5-7 KyHAa MUHepal
o3yka MyxuTu Oepub Ttypunamu. Kypuimanap mewnépaa ummiabd TyprasHja xap
OouTTa KypwiMmagaH S5 Keda-KyHAay3 JaBomuna 40-45 kr xyn Ouomacca OJIHII
UMKOHUATU Oynaau. OnuHran cysytinap Ouomaccacu byxopo OGanuk4yuink
xyxamrura  Hypophthalmichthys  molitrix  Gaymruam  Ookumma  Xamjua
CyCTIEH3UsJ]aH aXXKpaTuO OJMHraH KypyK Omomacca 3ca oMyxTa o3yKa Tauépaiiia
YKOPUHM KWIMHIaH.
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BBEJEHUE (AnHoTauusi auccepranuu aokrTopa ¢puiocodun (PhD))

AKTYaJIbHOCTh M BOCTPeOOBAHHOCTH TeMbl AHcCCepTanMu. B ycinoBusx
U3MEHEHMsI KIMMaTa, Jerpajaluus OKpyKarolmend Cpeapl U UCTOLEHUS IPUPOAHBIX
pecypcoB B MHUpe o0eclieueHre HACEIEHHUsI KaUeCTBEHHbIMH MTPOYKTaMH MUTAHUS
OCTaeTCsl OHOM M3 MEPBOOUYEPETHBIX 3a7au. B cBs3u ¢ 3THUM, Ba)XHO 0OECIIEUUTH
YCTOWYMBOCTh BOJOEMOB, COXpPaHUTh OWOpa3HOOOpa3ue TUAPOOMOHTOB U
HOBBICUTh  PHIOOMPONYKTUBHOCTh  COBPEMEHHBIMU  MeToaamu.  [losTomy,
OIIPEEIICHNE THIAPOXMMHMUYECKOIO CTaTyca €CTECTBEHHBIX M HCKYCCTBEHHBIX
BOJOEMOB M pa3paboTka 3(P(PEKTUBHBIX OMOTEXHOJOTHUUECKUX METO/IOB UX
UCIIOJI30BaHUS UMEIOT BAXKHOE HAYYHOE U MPAKTUYECKOE 3HAUCHHUE.

Oco0oe BHUMaHUE YACNSIETCS MOHUTOPUHTY COCTOSIHHMSI BOJOEMOB C
aQHTPOTIOTEHHOM Harpy3kod B MHpE, BBIBICHHUIO (DAaKTOPOB, BIHUAIOIIUX Ha
COCTOSIHME TUAPOOMOHTOB B HHUX W MHTPOAYKIMM NEPCHEKTUBHBIX BHUJIOB IS
3¢ exTuBHOrO ocBoeHHs. B cBsi3M ¢ 3TUM ObUIM BBISBIECHB HU3MEHEHUS
TUIPOJIOTMYECKUX U TUAPOXUMHUYECKUX MAPaMETPOB BHYTPEHHUX BOJOEMOB, B TOM
YHUClI€ PACTPEACIICHHBIX Ha JIOKAJbHBIX TEPPUTOPHUAX U pa3paboTaHbl IMyTH
pPa3BUTHS B HUX phIOOJIOBCTBA HA OCHOBE PA3JIMYHBIX THIPOOUOHTOB, B TOM YHCIIE
Bozopocield. Cnenyer OTMETHTb, YTO CHEUM(HKA THUIAPOJIOTMYECKOTO pexuma
BOJIOEMOB, pACIIPEACIICHHbIX B AapUIHBIX pailoHaX MEXAy BHYTPEHHUMH
BOJOEMaMHM,  H3MEHYMBOCTb  THAPOXMMHUYECKOTO  COCTaBa  NPHUBEIH K
pazHoo0pa3uio PacHpOCTPAHEHHBIX B HUX OPraHU3MOB T'HAPOOHOHTOB. C TOUYKHU
3peHus] Ppa3BUTHS PbHIOOBOJACTBA, TaKW€ BOJOEMBI SBIAIOTCS HMCTOYHHUKOM
OMOTEXHOJIOTUYECKOTO TOBBIILIEHUS! PHIOONPOAYKTUBHOCTH - BBIABICHUS (IIOPHI
HU3IIMX U BBICIIUX OJHBIX PACTEHUN U Pa3paOdOTKH 3KOJOTHMYECKH 3(P(HEKTHUBHBIX
METOJIOB Pa3BEJCHUs MEPCIEKTUBHBIX BUIOB. B CBA3M ¢ 3TUM BaXXHO ONPEIEINUTH
cnenupruyecKre XapaKTepUcTUKH (hJIopbl pa3IuvyHbIX BOAOEMOB, BOCIIPOM3BECTH U
NOJy4UTh OHOMAaccy OT IHUTATEIbHBIX BHJIOB, HCIIOJIb30BaTh IOJYYEHHYIO
Oromaccy B KauecTBe J100aBKU K pblO€ U MOBBICUTH PHIOONPOYKTUBHOCTh HMEET
BaKHOE HAYYHOE U MPAKTUYECKOE 3HaYEHUE.

B nHacrosmee BpeMs ocoboe BHUMaHUE yIEISETCS] MOHUTOPUHTY COCTOSIHHS
BOJHBIX OOBEKTOB B CTpaHe, OXpaHe OMOJOrHYECKUX PECypcoB M HUX
3¢ (}EeKTUBHOMY HCIIOJIb30BAHUIO B PA3IMYHBIX OTPACISIX HKOHOMUKH. B sToM
CBA3M, B YaCTHOCTH, PaJAUKAJIbHO YCOBEPIICHCTBOBaHAa CHUCTEMa YIPABJICHMUS
BOJHBIMU  pecypcamMu,  pErlaMeHTHPOBAaHO  HCIIOJb30BAaHHE  PECYPCOB
BOJIOXpaHWINII, pa3padboTaHbl MEPHI MO Pa3BUTHIO PbIOOBOICTBA B UCKYCCTBEHHBIX
BojoeMax. B Crparerun neictBuil mo nanbHeieMmy pa3ButHio PecryOnuku
V30€KHuCTaH ONpeaeIeHbl, B YaCTHOCTH, 3a[a4H «... IOCJIEI0BATENBHOTO PA3BUTHS
CEJIbCKOXO3SIICTBEHHOTO IIPOMU3BOACTBa». MCXOAs W3 OTHUX Lelel, BKIoYas
onpezeneHre TuapoOuonoruueckoro coctosHuss o3epa Kapa-Kelp u  Bugos
pacTeHHid B o03epe, CcO3JaHuEe OHOTeXHONOru anid ux 3PEeKTUBHOrO
UCIIOJIb30BaHUsl U pa3pabOTKa Mep MO YIYUHUIEHUIO 3KOJIOTHYECKOTO COCTOSHUS
03epa uMeeT 0OJBII0E HAYYHOE U IPAKTHYECKOE 3HAUCHHE.

2 Ykas Ipesunenta Peciy6iuku Y36ekucran ot 7 gpepans 2017 r. Ne [1d-4947 «O Ctparteruu nanbHeimero
pazButus PecrryOnuku Y30eKuCTan»
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JlaHHoe nuccepTamoOHHOE MCCIIEIOBAHUE B ONPEACIICHHON CTEIIEHU CITY>KHUT
BBITIOJTHEHUIO 3a7iad, TPEIyCMOTpeHHBIX VYkazoM IIpesmmenta PecmyOnuku
V36ekucran YI1-4947 or 7 depans 2017 r. «O Crparerun aagbHEUIIEro
passutus PecniyOnuku Y36ekuctan», [locranoBnennem [pesuaenta Ne T111-2939
or 1 mas 2017 r. «O Mepax HO COBEPIICHCTBOBAHUIO CUCTEMbI YHIPABJICHUS
peiOHON oTpacibioy, T1I1-3823 ot 2 utonsa 2018 r. «O Mepax Mo MOBBILIEHUIO
3¢ (HEKTUBHOCTH MCTIONB30BaHUS BOAHBIX pecypcoB» U I[locranoBnenne Kabunera
MunuctpoB Pecry6nuku Y36ekucrtan Ne 719 ot 13 centsabps 2017 r. «O mepax
0 KOMILJIEKCHOMY pa3BUTHIO PhIOHOU oTpaciu» u Ne 845 ot 18 oktsiops 2017 1.
«O Mepax Mo YKpEIJIEHHUI0O KOPMOBOI 0a3bl >KMBOTHOBOJCTBA U PHIOOIOBCTBAY, a
TaKk)ke JIPYrMMH HOPMATHBHO-TIPABOBBIMHU JOKYMEHTaMH, MPUHATHIMH B JTaHHOU
ctepe.

CooTBeTcTBHE HCCJIEA0BAHMS C TNPHOPUTETHLIMH HANPABJIEHUSIMH
Pa3BUTHSI HAYKM M TeXHOJIOTWH pecnyOauku. JlaHHOE wuCClen0BaHUE
BBITIOJTHEHO B COOTBETCTBHM C MPUOPUTETHBIM HAIPABICHUEM Pa3BUTHS HAYKU H
TexHoyioruit pecnyonuku V. “CenbCkoe X035UCTBO, OMOTEXHOIOTHSA, YKOJIOTUS U
OXpaHa OKpY:Karolleu cpebr”.

CreneHb M3YYEHHOCTH MpoodJeMbl. 3apyoexnsic yuénoie M.M.Watanabe
(2005); M. Lakaniemi, C. J.Hulatt (2011); N.Zhou, Y.Zhang (2012); H. G.Gerken
(2013); G. Mathew (2016) u MHOrue Apyrue MOCBSAIIATN CBOM Hay4dHbIC paOOTHI
W3YYEHUIO Pa3MHOXEHHUS BBICIIMX U HUBIIMX BOJHBIX pacTeHUM 03€p, OoraThix
(U3HOTOTHYECKM AaKTUBHBIMU BEIIECTBAMHU, NPUMEHEHHE B KadeCTBE KOpMa
pbIOam.

K.A. I'yceBa (1956); A.B. lapenno (2003); M.I'. Azosckuii (2004); H.N.
borganos (2008); M. C. Hpopeuxuii (2015); H.IL. JdmutpoBuust  (2017)
IPOBOJMIIBI UCCIIEI0BATENBCKUE Pa0OThl IO 3KOJOTUU, PACIPOCTPAHEHUH HU3LIUX
¥ BBICHINX PACTEHUW pacmpacTpaHEHHBIX B BOJOEMAaX M THUTAHUE PHIO BOAHBIMH
PaCTCHUSIMU.

Taxke OBLI TIPOBEAEH PsSAJ HUCCIECIOBAHUN 10 BOJHBIM PACTCHUSIM,
pacnpocTpaHEHHBIM B BoOJOeMax Y30€KHUCTaHa, W HX TMOJE3HBIM CBOMCTBaM,
BOCIIPOM3BOJICTBY BHJIOB, OOraThiX (H)U3UOJIOTHYECKH AKTHBHBIMHU BEIIECTBAMH,
MOJTYYCHHUIO OMOMACCHI, HCIIONIH30BAHUIO TONYYCHHOW OMOMACCHI B Pa3IMYHBIX
OTpaCIIsiX CeJIbCKOTO XO035MCTBA MOTYYEHHBIE PE3YJIbTAaThl OCBAIIEHBI B padoTax U.
A. Kucenea (1930); A. D. Dpramesa (1969); T. T. TaybaeBa (1971); C.
Kennu6exona (1981); A. A. Axynosa (1992); 3. A. baxoauposoit (1993); H. E.
Pammposa (2007); C.bypuesa (2014); M. A. A6aymnaesa (2003); J[. C. Hus3zoBa

(2017) u npyrux y4eHbIX.
OnHaKo 3TH MPECTaBICHHBIC TAHHBIE HE MOTYT CIIY)KUTh OCHOBaHUEM JIS
TOJIHOTO  M3YYCHUS COBPEMEHHOTO COCTOSIHHS O3€epa - THIpPOOHOJIOTHH,

XUMHYECKOr0o cocTaBa BoAbl. [IoTOMy 4TO B pe3ysbTaTe BO3EUCTBUS BHELIHUX
AKOJIOTUUECKUX (PAKTOPOB OKPYKAIOIIEH Cpelibl, a TaK)KEe U3MEHEHHS KJIMMaTa U
3arpsi3HEHUS BOJHBIX PECYPCOB IOJOXKEHHE 03€p U3MeHWIoch. [IpuBenéHnas
BbIllIe HH(OpPMAIMs OCHOBaHA HA aKTyallbHOCTH JaHHOW paboThl. Kpome Toro, Ha
OCHOBAHUM PE3YJbTATOB, NOJYYCHHBIX B O3TOM HAMNPABICHUH, B pE3YJIbTATE
uzydeHus: aneroduiopsl o3zepa Kapa-Keip, ompenenuth Bemyiiue BUABI BBICIIMX
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BOJHBIX PACTEHUM M Pa3MHOXEHHUE W3 HHUX BHJOB OOraThiX (PU3HOJIOTHYECKU
AKTUBHBIMU BEIIECTBAMH B 03EPHON BOJIE€ CO37jaHa OMOTEXHOJIOTHUSI MPUMECHECHHS B
KauyecTBE KOopMa JJis TPaBOSAHBIXPHIO.

CBa3b TeMbl JMCCEPTALNMOHHOTO MCCJIEIOBAHUS € IJIAHAMHM HAY4HO-
HCCJIEIOBATEbCKUX PaloT HAYUYHO-HUCCJIE0BATEIbCKOI0 YYpe:KIeHUs, I/e
BBINOJIHEHA padoTa. /[uccepTaluOHHOE MCCIEIOBAHUE BBIMOJIHEHO B paMKax
IUTaHa HAy4YHO-HCCIIEIOBATENhCKUX paboT kadenpsl Owuonoruu byxapckoro
rOCy/IapCTBEHHOI'0 yHHUBEpcUTETa Ha Temy "M3yueHue ruapoOuOIOruuecKoro
coctostHusi o3ep byxapckoit ob6nmactu" (2016-2018 rr.), mpUKIATHONH MPOEKTE
HUT/-7-39 "Benenue kamactpa pacTUTEIBHOIO M KHWBOTHOTO mupa byxapckoii
obnmactu" (2015-2017 rr.).

Henabo wuccaenoBanuss BeisiBaeHHME Benymmx BUAOB adbroaopsl u
BBICIIMX BOAHBIX pacteHuit o3zepa Kapa-Kelp, a Taxke paspaborka
OMOTEXHOJOTMUYECKUX METOJOB HCHOJb30BAaHMUSI TEPCIEKTUBHBIX BHUJIOB B
PBIOOBOJICTBE.

3amaum uccjie0BaAHNS:

- omnpezAeNeHue THAPOXuMuYecKkoro cocrara o3epa Kapa-Keip 1 BH10B pBIO,
OOHUTAIOIIUX B 03€PE;

-ompeeneHrue BUAOB (PUTOIIAHKTOHA, BBIJACIICHUE albIOJIOTUUYECKU YUCTON
kierku Chlorella vulgaris, uzyuenue ee pa3MHOXEHHUS B 03€PHOI BOJIC M CTEIICHH
OUMILIEHUS BOABI OT OPraHOMHUHEPAJILHBIX BEILIECTB;

-OlpEeJIeTICHNE BUJIOB BBICHIMX BOJIOPOCIICH, U3YYEHHE Pa3MHOKECHHS
pacteHuss Lemna minor B BoAe W CTENEHHW OYMIICHWHM BOJABI OT OpraHo-
MUHEpaJIbHBIX BEIIECTB;

-pa3MHOXEHHE  MHUKPOCKONMMYECKMX M  BBICIIMX  BOJOpPOCIEH B
7a00paTOPHBIX W TMOJYIMPOU3BOJCTBEHHBIX  YCIOBUSX U HCIOJIb30BAHHE UX B
PHIOOBOICTBE MIJIsl TOJAKOPMKH PBHIO, MATAIOIIUXCS PACTUTEIBHOCTHIO.

O0nekT wHcciaenoBaHuii. B kauecTBe o00BEKTa HCCIENOBAaHUS OBLIN
ucnoib3oBanbl Buabl Chlorella vulgaris, otHocsmuecs K HHU3IMIMM BOIOPOCIISM,
KoTopass Bctpewaercsi B o3epe Kapa-Kvip byxapckoii obmactu, a Takke BUT
BBICIIMX BOJHBIX pacTeHui Lemna minor u peioa Hypophthalmichthys molitrix.

Ipeamer uccaegoBanuil. MUKpOCKONIUYECKUE U BBICIIME BOJOPOCIH, HUX
pa3sMHOXeHue, (u3nKo-xuMuyeckuit coctaB Bojabl o3epa Kapa-Keip Byxapckoii
00JacTHu.

Meroabl wucciaenoBaHuil. B guccepranuu  MCIOIB30BaHbl  METOJIBI
MapHipyTHOro, JiabOpaTOPHOrO W  MaTEMaTUKO-CTaTUCTUYECKOTO  aHaliu3a
BT OJIOTUH, (PIIOPUCTHUKH.

Hay4nasi HOBU3HA MCCJIEIOBAHUS .

Brnepsrie B 03epe Kapa-Keip nnenruduiuposano 139 BuaoB aibroduopsl,
oTHOCSIIMXCS K 4 oTaenaM, 9 kiaccam, 19 orpsgam, 26 cemeiictBam, 35 poaam, U3
Hux 16 cemeiicTBa, 34 Buaa, 24 cemelicTBa BHICIINE BOJHBIE PACTECHHUS,

ONpeneNeH TUAPOXUMUYECKUUA cocTtaB o3epa Kapa-Kelp um ero ceszoHHas
U3MEHYUBOCTb;
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BbIJIcJICHA ajbroyiormuecku umcras kierka Chlorella vulgaris u Lemna
MINOr 1 000CHOBAHBI YPOBHU OYMCTKH BOJBI OT OPTaHO-MHUHEPATBHBIX BEIISCTB B
1a00paTOPHBIX YCIOBUSIX;

BBISIBIICHBI PENPONYKTHBHBIE W OuomaccoBeie ocobennoctu Chlorella
vulgaris u Lemna minor B pa3auyHbIX MATATEIBHBIX CpEIax.

IIpakTHyeckue pe3yabTaThl HCCIET0BAHUS 3aKITIOYAIOTCS B CICTYIONIEM:

pa3paboTtaH OHMOTEXHOJIOTMYECKHMH  METOJl HCIIOJB30BAHHUS  3€JICHBIX
Bomopocierr Chlorella vulgaris mist cHikeHuss YpOBHS MHUHEpaIH3aIldH 03€p H
KOJUTEKTOPHBIX BOJ;

chlorella vulgaris u3 d¢uromankToHa pa3BOAWIACh B JIAOOPATOPHBIX H
MOJIYIIPOMBIIJICHHBIX ~ YCIIOBHSIX, M ObUla pa3paboTaHa OUOTEXHOJIOTHS,
MO3BOJISIIONIASl  MCIIOJIB30BaTh €€ B KauyeCTBE €CTECTBEHHOTO KopMa  JIs
TPaBOSTHBIX PHIO.

JloCTOBEPHOCTh Pe3yJIbTATOB MCCJIEAOBAHUS. Pe3ynbpTaThl MONMydeHHBIC
HAa OCHOBE NPUMEHEHHS KJIACCMUYECKMX W COBPEMEHHBIX HAyYHBIX IOJXO0B
COOTBETCBYIOT TEOPETUYCCKUM JIAaHHBIM M OMYOJIMKOBAaHBI B BEAYIIUX HAyYHBIX
KypHanax. [IpakThueckue pe3ynbTaThl JUCCEPTAIMOHHBIX  HCCIICIOBAHUN
YTBEPKICHBI KOMIIETEHTHBIMH T'OCYIapCTBEHHBIMU OpTaHAMH.

Hayuynasi u npakTu4eckasi 3HAYUMOCTh HAYYHbIX HCCJIeOBAHUI.

IIpoBenéH HayuyHbI aHanIU3 BUIAOB BOAHBIX pacteHui o3epa Kapa-Kbip
Bbyxapckoit obnactu. IlpencraBnena oOummpHas UHGOpMaLKUs O BUIAX, KOTOPBIX
MOKHO HCIIOJIb30BaTh B KauyeCTBE IMOJKOPMKH B O3€pe W Pa3BEACHHUS B IIEIIAX
NoJTy4eHus: OMoMacchl Il BCKApMIIMBAHHUS PhIO.

[IpakTrueckass 3HAYUMOCTh HCCIICNOBAHWA OMPESISIETCS B HW3YYCHHUH
Oouonornyeckoro pasHooOpazusi oszepa Kapa-Keip, 3ammre pacrenmii, wux
3¢ ()EKTUBHOM  WCMOJIB30BAHWH, PAa3yMHOM M PAIMOHAILHOM HCITONIb30BAaHUN
pacTeHul, IeJIeHANPABICHHOM HCIIOJIb30BAHUM KOPMOBBIX BHJIOB, YBEIHYCHUU
NPOAYKTUBHOCTH PBIO W TOJYYCHHUM TIEPBBIX CBEICHUH 00 YJIydIlIeHUH
THIPOOMOTIOTHIECKOTO COCTOSTHUS 03€pa.

BHeapenue pe3yabTaToB HccJaenoBaHuil. Ha ocHOBe HayyHBIX
pe3ynbpTaToB M3y4deHUs (UTOIUIaHKTOHA | MakpodutoB o3epa Kapa-Ksip
Byxapckoit 06actu 1 GMOTEXHOJIOTUH MX TPUMEHEHUS B PHIOOJIOBCTBE:

Pexomenmanuu no s¢dexruBHoMy BocrpousBoacty Chlorella vulgaris u
Lemna minor BHeIpeHBI B TMPAKTHKY XO3SHMCTB, CHCIHATU3UPYIOMUXCS Ha
pbI0oBoIcTBEe B byxapckoit oomactu (cripaBka 3a Ne 08/163 ot 12 despans 2020
roga OObenuHeHus “Y30ekpeionpom” PecnyOnuku VY30ekucran). B
pe3yabTare yaajioch IMOJYYUTh HEOOXOAMMOE KOJIMYECTBO OHMOMACCHI, 4YTO
YBEIMYMBACT TPOAYKTHBHOCTH TPAaBOATHBIX PBHIO B  PHIOOXO035HCTBEHHBIX
OacceiiHax;

PEKOMEHJIAIIMU 110 BHJAaM M HOPMAaTHBAM pBIOBI, KOTOPYIO CIIEAYyeT
PETYISAPHO MPOBOAUTH MPHU 3(PGHEKTHBHOM MTPOMBICIIE 03€p, BHEIPEHBI B MIPAKTUKY
XO3SIUCTB, CIENUAIU3UPYIONIMXCS Ha pblOOBOJACTBE B byxapckoii obinactu
(cmpaBka 3a Ne 08/163 or 12 d¢espans 2020 roma OObeAuHECHUS
“V30ekpeionpom” PecmyOnuku  Y30ekuctan). B pesymbrare ymaBaioch
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HOBBICUTH PBIOONPOAYKTUBHOCTh PbIOOX034iCTBEHHBIX OacceiiHoB B 1,5-2 pasa ¢
reKTapa;

yObIBaroImMii gurtomiankTon B o3epe Kapa-Kbvlp, pekoMmeHmanuu mno ux
OXpaHEe W BOCIPOW3BOJICTBY BHEIPEHBI B MPAKTHKYy ByXapcKOro permoHaabHOTO
otneneHust ['ocyapcTBEHHOTO KOMHTETa O DKOJOTHU M OXpaHE OKPYKAroIIeH
cpenbl Pecniyonuku Y30ekuctan (I'ocynapCTBEHHBI KOMHUTET MO DKOJOTHH U
oXpaHe oKpyxaromiel cpenbl PecriyOnuku Y30ekucran cripaBka Ne(3-02 / 8-423
oT ¢eBpans). B pesynprare 3a cuer (GUTOINIAHKTOHA YJAIOCh MOJYYUTh OOJIBIIE
pBIOBI OT 4-5 10 6-7 KT ¢ TeKTapa.

Anpolauuss pe3yabTaTtoB HccjaenoBaHuil. (OCHOBHBIE PpE3yJIbTAThI
NIPOBEICHHBIX HWCCJICIOBAHMMA JOKJIQABIBAIMCh Ha 4 MOKIYHApOIHBIX U 8
pecnyOIuKaHCKUX HAYYHO-TIPAKTHYECKUX KOH(EPEHITHSIX.

Ony0nKOBaHHOCTH pPe3yJbTaTOB HccenoBanuii. [lo Teme auccepranuu
ormyOIMKOBaHO 16 Hay4HBIX pabOT, B TOM 4HuCie 4 CTAaTbH, BXOJIAIINE B CIHCOK
BAK PecnyOimkn Y30ekucTad mo 3anure JOKTOPCKOW JUCCEpTalUM, U3 HUX 2
CTaThH OIYOJIMKOBaHBI B PecriyOIMKaHCKUX JKypHAJIaX, 3 CTaThU B 3apYOSIKHBIX

O0bemM u cTpykTypa auccepramuu. CTpyKTypa JuUCCEpTamysi COCTOUT U3
BBEJICHUS, TISITU TJ1aB, 3aKIIOYEHUS, CIIMCKA UCTIOIB30BaHHOM uTeparypbl. O0bEM
nuccepranun coctasisier 113 cTpanwi.

OCHOBHOE COIEPKAHUE JUCCEPTALIUN

Bo BBenenum guccepranind OOOCHOBAHBI AKTYyaJIbHOCTh W BaXHOCTH
HAyYHBIX HCCIIEIOBAHUM, LI€Th U 3a7a4d, OOBEKT W MpPEeIMET HCCIEIOBaHUH,
NOKa3aHO COOTBETCTBUE IPUOPUTETHBIM HAIPABICHUSM pa3BUTUS HAyKH U
TexHojoruu PecrnyOnuku, HaydHass HOBHU3HA WM MPAKTUYECKHE TMPEIOKEHUS,
PACKpBIThl HAYYHOE M MPAKTHUYECKOE 3HAYEHUE IMOJYUYEHHBIX pE3yJbTaTOB M UX
NPaKTHYECKOE BHEAPEHHUE, OIMyOJMKOBaHHBIE HAay4YHbIE TPYAbl, CBEICHUS O
COJIEp’KaHNM JUCCEPTALUU.

B nepBoii rnaBe auccepraumu npuBenéH “Husumime u BbICcHIME BOJHbIEC
pacreHusi BOJ0eMOB Y30eKHCTaHA U MX MCIOJb30BAHUE B NMPOU3BOJACTBE”, B
KOTOpOMl ~ MpHBEeHa COBpPEMEHHAas TPAaKTOBKA O OHOTEXHOJOTWHU pa3BeleHHUS
BUJIOB BOJOPOCIEH, coaepKamx (GU3NOIOrMYECKH aKTUBHBIE BEUIECTBA, CTEICHD
W3YYEHHOCTH HUBIIMX M BBICHIMX BOJOPOCIEH B BoJOEMax Y30eKucTaHe U 3a
pyOexoM.

[TonpoOHO  mpoaHaNM3UPOBAHBI  HAYYHO-TIPAKTUYECKHE  PE3YJbTATHI,

MOJIyYCHHBIE MO HWHTEPHPETAUM HAYYHBIX MCCICAOBAHUN, NPOBEACHHBIX B
pecny0uKke U 32 pyOekoM, B YaCTHOCTH T10 BBISIBIICHUIO BUJIOB HU3IIMX PACTEHUN
Y BOCIIPOU3BOJICTBY BUJIOB, UMEIOIIUX IPAKTUYECKOE 3HAUCHUE.

Bo Bropoit rmaBe gucceptanud moj  Ha3BaHueM  'McTOYHMKM
HCCJIe0BaHUsI, METOJAbI M YCJOBHS MCCJIe0BaHMS' ONUCHIBAIOTCS YCJIOBHSA,
MIEPBOMCTOYHUKH M METOJbI MPOBEJEHUS HCCIEAOBaHUs, B KOTOPBIX TOBOPUTCH,
YTO MCCIIEIOBAHUS TPOBOAWINCH B ByxapcKoM rocy1apCTBEHHOM YHUBEPCUTETE.

Hayuno-uccinenoBarenbckue padoTel mpoBoauiuchk B 2015-2019 romax B

26



MOJIEBBIX U JIAOOpaTOPHBIX yciaoBusax. [Ipu cOope mpod Bojbl ObUIM OXBayeHBI BCE
cuctembl Kapa-Keip (6ombmioit Kapa-Keip, manerit Kapa-Keip, AxBapuym). [lpu
ONpENENICHN  XUMHUYECKOTO  COCTaBa  BOJABI  HUCIIOJNB30BAIIMCH  METOJIBI
H.C.Ctporonos (1980), IO.FO. Jlybe (1984) wu mnpoBoawiInCh B Hay4YHOU
nabopaTopuu  OMOTEXHOJIIOTMM ¥  HMXTHOJIOTHM  HAYYHO-UCCIIEI0BATEIHCKOU
naboparopuu byxapckoro rocyJapCTBEHHOTO YHHUBEPCUTETa, W B Hay4yHOU
naboparopuu [lemapramMeHTa SKOJIOTHU U OXPAaHBI OKPYXKAIOIIEH Cpempl 00JIacTH.
Omnpenenenre (GU3MUECKMX CBONCTB (TEMIEPATYyphl, MPO3PAYHOCTH, MYTHOCTH)
BOJIbI POBOJIUIIOCH B MOJIEBBIX YCIOBHUSX.

[Ipu cOope u uccneaoBaHUM aNblrOJOTHYECKUX 00pasIoB 03epa ONpeescH
no wmeronuke obmeanbroigoruueckue (I'omnep6ax, IlomsHckuii, 1951) wu
rugpobuonornyeckue. Ilpu  aHanu3upoBaHMM  BOJIOPOCIEH  HMCIOJIb30BaH
paspaborkamu A.D. Dpramesa (1979); A.M. My3zaddapora; A.D. Dpramea, C.A.
Xanunona (1987); X.0. Onumxonooit (2015). [dns onpeneneHus coctaBa BUJOB,
COCTaBJICHMM TI€PEYHsS BBICIIUX BOJHBIX pacteHuid o3epa Kapa-Keip u Obun
ucnosb3oBaH "Onpenenurens pactennit Cpegneit Aszun" (1968-2015 rr.), a Takxke
cucrema Floruz Mucturyra 6otanuku Axagemun Hayk PeciyOnuku ¥Y306ekucran.
[Ipu 3K0IOTMUECKOM IPYNIUPOBAHUY BBICIIMX PACTEPUI, BCTPEUAIOIIUXCS B 03€pPE
ucnonb3zoBaHo Tpyasl C.A. Kennubekona (1981), B.M. Karanckoit (1981).

B Tpernelt rnaBe nuccepraiuu “U3ydeHne rmapoXuMHYECKOr0 COCTaBa
BOJIbl, BUJI0B Pbl0, MUKPOCKONMMYECKUX BOJAOPOC/IE U BBICHIUX BOJAOPOCIECH
ozepa Kapa-Kpip” ommceiBaeTcs  KpaTKMKd  CHUCTEMAaTHYECKUN  aHAIM3
TUAPOXUMHYECKOT0 COCTaBa BOABI U HUXTHO(DAYHBI, CE30HHAS BCTPEUYAEMOCTh
HUBIIKUX ¥ BBICIIUX BOJOPOCIAX, UX PA3TUYHOE HKOJIOTHUYECKOE PACIPOCTPAHECHUE.
N3yuen rugpoxumuueckuii cocraB Kapa-Keipckoro u CeBepHOro 3aBypHBIX BOJI.

B crosueit Boje, BecHOW U JeTOM (UTOIIAHKTOHBI W 300IUIaHKTOHBI
pa3BUBAIOTCS AaKTUBHO MW TIOKa3aTelb B3BEUIEHHBIX BEMIECTB BbICOKHMM. Kak
IpOAHAIM3UPOBAH, TeMIleparypa Bo3jayxa B byxapckoil o0Gnactu B JICTHHH U
OCEHHUW TEpUOJbl TOBBINICHA; W3-3a KCHApPEHUs BOJbI 3ITO MPUBOAUT K
HAKOIUICHUIO OOJIBIIIOT0 KOJIMYECTBA CYyXOr'0 OCTATKa.

Omnpeneneno, uto B Bojgax Kapa-Keip cTeneHb 3aCO€HHOCTH 3aBUCUT OT
CE30Ha Trojia, 3a CYET HCMAPEHUS] BBICOKOE KOJIUYECTBO XJIOPHUJIOB BPEMEHHO
noBkIaercs 10 3,6-3,7 r/a, cyiasdaros — 1o 5,0-5,2 r/m.

buorennsie snemMeHTHI W (GOCPOpPHBIE COCTUHEHUS BOJBI OCBAMBAIOTCS
HU3IIMMU U BBICHIMMHU BOJHBIMHM PacTE€HUAMHU. BciencTBue 3TOro KOJIMYECTBO
KHCJIOPO/Ia B BOJIC YBEIUYUBACTCS U COXPAHSETCS B TEUEHUE CE30HA B KOJIMYECTBE
6,6 — 6,8 mMI/m1.

Bo BTOpO¥ rimaBe aucceprauMv MPUBOAWTCS aHAIW3 HU3MIMX pacTeHuu. B
pe3yabTare NPOBEICHHBIX UCCIIEIOBAaHUN coOpaH U mpoBeAcH aHanu3 Oomee 100
npo6 Boabl o3epa Kapa-Keip. B pesynbrare mpoBeneHHBIX HCCIIEIOBaHUMN
onpeneaeHsl 4 oraena, 6 kimaccoB, 19 mopsakos, 26 cemelictB, 35 ponos, 139
BUJIOB ¥ MTOJIBUOB pactepuii o3epa Kapa-Keip (1-tabmuia).

Ce3oHHOE pacmpeliefieHue HEKOTOPBIX BOAOPOCIEH ompeneneHo B mpobdax
BOJIBI, COOpaHHBIX B TEUCHHE ce30HA. Ha ce30HHOE pacmpocTpaHeHHe BOIOPOCTEH
BIIUSIIOT Takue PakTopbl Kak Temmeparypsl u pH BogbI.
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[IpoBeneH aHanM3 CE30HHOI'O PACIPOCTPAHEHUsI BOJAOPOCIEH 1Mo otaenaM. B
BeCEHHUU ce30H ompeneneHo 108 Bumos, uto coctaBuio 29% Bcex BuaoB. U3
Bojopocieii Jlnatoma Hambonee pacmpocTpaHeHbl Buibpl Diatoma, Synedra,
Cymeella, Navicula npunamnexamue. B 1eTHHI ce30H P BBICOKOHW TeMIIepaType
KOJIMYECTBO BHUJIOB BCTpeuaercs Oosnbie. B nerauii ce3on onpeneneno 120 BuaoB
(32%), ocennto -83 Buga (28%), 3umoit -39 BugoB (11%) Bomopocieit. B
pe3yabpTare Hay4yHbIX uccienoBanuii ozepa Kapa-Keip onpenenenst Bogopociu 34
BUJIOB, IpUHAIJIekKaIKe K 16 cemelictBaMm, 24 ponam u 34 Bugam.

Tao6auna 1
Takconomuuyeckunii anaaus BogopocJeit osepa Kapa-Keip

Kon4yecTBO TAKCOHOMHYECKUX € TUHUI
B % ot
Q
Ne Orzen o s A 001ero
S = 2 = =t KOJIMYECTBA
2 & = - A BUJIOB
= (]
Q
1 | Bacillariophyta 3 7 9 11 52 37,41
2 Chlorophyta 4 8 12 14 41 29,50
3 Cyanophyta 1 3 4 8 34 24,46
4 | Euglenophyta 1 1 1 2 12 8,63
BCETO: 9 19 26 35 139 100,00

OTH pacTeHUs U3y4YaJd pa3JieduB Ha TPU DSKOJOTMYECKHE TPYMIbL:
TUTPOPUTHL - PACTylIME BO BIAXKHOW Cpelle Ha MO00epexbu, THAPOPUTHI —
NOJYNOTPY>KEHHbIE B BOJY, M TOJHOCTBIO MJIM OONbLIEH YacThIO MOrPYKEHHBIE
TOJIBKO HIDKHUMH CIIOSIMU; THAATOQUTHI TIEIMKOM WA OOJNbIIed YacThIO
Norpy’keHHble B Boay. bnmxe k Oeperam o3epa Hapsay ¢ Turpouramu
BCTpeyaroTcss  Me30QuThl U KcepopuThl. BceTpedaeMocTh pacTeHHM JaHHBIX
AKOJIOTMYECKUX TPYMNI CBSI3aHO C M3MEHEHHEM YPOBHS BOJAbl B BEr€TAllMOHHBIN
nepuoA. M3 pactennii, BCTpeUYaroNIMXcs B paioHe 03€pa ONpeAeseHo, 4To 34 Buaa
otHocsatcs kK 13 Bumam (38,23%) — rurpoduTHas SKOJOTUYECKAs TPYIIA,
ruapodputoB - 10 Buaos (29,47 %), runaropuros -118unoB (32,35 %).

UYerBeprass rnaBa guccepraumu - “Pa3mHoxeHHMe (QUTOIUIAHKTOHA,
MakpoputoB B Boaax o3zepa Kapa-KbIp” B Hell mpuBe/IeHbI JaHHbBIE TT0 OYHCTKE
ot ¢uromnanktoHoB Chlorella vulgaris; cTeneHu OYUCTKH B J1a0OPATOPHBIX
ycioBusix CeBepHOro KOJICKTOpa BBICHIMMHU pacTeHUsMU Lemna minor Box o3epa
Kapa-Kpip oOT oOpraHo-MHHEpaJbHBIX BEIIECTB; PAa3MHOKEHUU B Pa3HbIX
NUTATENIbHBIX Cpelax, IMOJIydeHue OMOMacChl M NPHUMEHEHHE B KadecTBe
HOJKOPMKH B pbIOOBOTYECKUX XO3SUCTB.

B naGopaTtopHbIX YCIOBHSX MPOBEIEHBI MCCIENOBAHMS MO Pa3MHOKEHHUIO
aNbIrOJIOTMYECKN YUCTUX KIETOK B 3aBYPHBIX BOJAX M OYMCTKE BOABI OT OpPraHo-

28




MUHEpAJIbHBIX BellecTB. J[0 Hauana wuccieloBaHU B3SThl IPOOBI BOJBI C 03€pa
Kapa-Keip 1 CeBepHOro KOJJIEKTOpAa JJIS MPOBEACHUS (PUZUKO-XUMUYECKOTO
aHanM3a BOJBI.

B naGopaTopHbIX YCIOBHSX C CEBEpHOro KosuiekTopa u o3epa Kapa-Kbip
NIPOBENICHBI UCCIEAOBAHUS BOJBI B 5 MUTPOBBIX OyThUIAX. B kKaxmyro mpoOy Ha
1M BoOJBI MPOBEIEH moceB 1,5 MiH umcTol KieTku Lemna minor. PasmHoxeHue
kinerok Chlorella vulgaris onpenensiiu B kamepe ['opsieBa. OmbIT MPOBOAMICS B
TeueHrue 6 1HeW. B TedeHwe ombiTa KOJIMYECTBO KJIIETOK XJIOpET B BOAaX
CeBepHoro kosuiektopa gocturio 10,5 mun/ra , B Bomax o3epa Kapa-Keip
Bo3pociio n0 12,8 wmun/ra. OTMEYEHO YMEHBIIIEHHE B HEKOTOPOW CTENeHU
KOJIMYECTBA XJIOPHUJIOB U CYNIb(aToB (2-Tabnuma).

Tao6auna 2
Du3uKo-xuMuieckuii cocras Boa o3epa Kapa-Koip u CeBepHoro koJsiekropa
nocJjie KyJabtusupoBanus Chlorella vulgaris

IoxaszaTenu CeBepHblil 3aBYyp O3epo Kapa-Keip
Ne KOHTPOJIb OTIBIT KOHTPOJIb OTIBIT
1 | Temneparypa °C 22,5+0,47 |25,5£0,38 |24,5+0,51 |25,5+0,3
8
2 | IBer po3pay 3€JIEHBIN po3pay 3€JICHBIN
HBIN HBIN
3 |pH 6,5 7,5 7,0 7,5
4 | B3BelmieHHbIC BeIIECTBA
MT/TT 65,0£1,8 |10,2+0,32 | 74,0+2,3 11,2+0,41

5 | Cyxoii ocTaTok, MI/II 5,0£0,17 | 3,5+1,2 11,0+0,36 |9,5+0,31

6 | KomuuecTBo
pacTtBopeHHoro B Bojue | 6,6+0,19 | 12,5+0,47 | 7,0+0,2 13,4+0,45
kuciopona, Mr Oy/n

7 | buoxumuueckuii pacxo
kuciopona (KbCs), mr | 13,1+0,36 | 1,2+0,04 17,0£0,52 | 0,5+0,02
Oz/J'I

8 | A3OTUCTBIH aMMOHMIH,

ML/ 2,240,07 | mer 2,0+0,04 HET
9 | Hutputsl, mr/i 0,04+0,001| met 0,03+0,001 | mHer
10 | HurpaTsl, Mr/n 7,840,28 | HeT 5,0+0,17 HET
11 | Xnopuasl, r/n 0,78+0,02 | 0,54+0,02 |3,3+0,13 3,0+0,12
12 | Cynbdatsl, /1 3,9+0,15 |3,7+0,14 4,5+0,14 4,2+0,17
13 | docdatel, mr/n 0,1+0,003 | mer 0,15+0,006 | et
14 | XKXenezo, mr/n 0,1+£0,002 | Her 0,1+0,003 | Her

CreneHb  OYHUINEHHUS BOJBI OT OPraHOMHUHEPAJBHBIX  COEIUHEHUI
OIPEIEIISIIN UCIOJb3ys BOIHOE pacteHue Lemna minor. Ilocne ompenencHus
(bU3UKO-XMMHUYECKUX CBOWCTB BOJbI, B JIAOOPATOPHBIX  YCJIOBUSAX MPOU3BEIU
noceB Lemna minor u3 pacuyéra mo 50 rpaMMOB pacTeHHs Ha MOBEpXHOCTH 0,25
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Mm% Bombl. PocT, pasBuTHE M pa3MHOKEHHE pacTeHus Lemna minor B 3aBypHBIX

BO/JaxX HAOMOManuM B TeueHHWe 6 aHE. B TedeHuwe ombiTa TeMmrepaTypa BOJBI
cocraBisia 25-30°C, ocsemieHHocth 10-15 ThIcsiu Jrokc. B KOHIlE ombITa
ypOokaiHOCTh pacTeHus Lemna minor B CeBepHO# 3aBypHOU Bojae cocTtaBmia 175
r/m?, B Boge o3epa Kapa-Kwip cocrasuma 210 r/m2  Tlocne moceBa pacTeHus
Lemna minor B 3aBypHYIO BOAY ONpeaeasuid (U3NKO-XUMHYECKHUE CBOWCTBA BOJIBI

(3-rabmura).

Taoauna 3

Du3uKo-xuMuiecknii cocraB Boa CeBepHoro 3aBypa u o3epa Kapa-Keip
nocJie KyJbTHBHPOBaHusi Lemna minor

ITokazarenu CeBepHblil 3aByp O3epo Kapa-Keip
Ne Kontpoub OnebIT KonTtpouib OnbIT
1 | Temmneparypa °C 22,5+0,67 23,5+0,84 23,5+0,68 24,8+0,73
2 | lBer IIPO3PavYHbI | TPO3PAYHBINA | TPO3PAYHBIM | TPO3PAYHBIN
3 |pH 6,5+0,26 7,0 7,0+0,28 7,5
4 | Baselwenxeie 65,042,8 | 85:023 | 74,027 | 1042033
BEIIECTBA MT/TI
> CYXOROCTATON | 5041002 | 304041 | 1108035 | 756029
6 | KomruecTBo
PaCTBOPEHHOTO 6,6£0,19 | 10,5£0,41 | 7,0+0,24 11,2+0,84
KHCIIOpo/a, MTI
O,/n
7 | buoxumugeckui
pacxon kuciopoaa | 13,1+0,42 1,5+0,05 17,0+0,54 1,0+0,04
(KBCs), mr Oa/n
§ | Asoructei 2,2+0,08 HeT 2,0+0,07 HeT
aMMOHMH, MI/J1
9 | Hurputsl, Mr/n 0,04+0,001 HET 0,03+0,009 HET
10 | Hutpatsl, Mr/n 7,8+0,28 HET 5,0+0,19 HET
11 | Xnopupsl, r/n 0,78+0,02 0,49+0,01 3,3+0,12 2,7+0,08
12 | Cynbdarsl, /1 3,9+0,15 3,1+0,13 4,5+0,17 3,8+0,15
13 | docdatel, mr/i 0,1+0,004 HET 0,15+0,004 HET
14 | XKeneso, mr/i 0,1+0,003 HET 0,1+0,004 HET

Pe3ynpTaThl ombiTa MOKa3ajld, YTO MPU Pa3MHOXKEHUM pacTeHus Lemna

MINOr B 3aBYpHOW BOJIE BO3pPACTacT KOJIMYECTBO B3BEIICHHBIX BEIIECTB, CyXOTr'O

ocTaTKa, yBEIWYUBACTCS  KoJM4ecTBa kuciopoma g0 10,4-11,2  wmr/m.
Oprannyeckre BeEMIECTBAa BOJBI pasnararoTcs MUKPOOPTaHU3MaMU U
yCBaMBAIOTCS  pacTeHHeM Lemna minor. B pesynbrare OTMEUYEHO CHHIKCHHE

OMOXUMHUYECKUM pacxoja Kuciopoja B Boge 10 1,0-1,5 mr Oz/n. 3ameueHo, 4to
A30TUCTBIA AMMOHHWA, HUTPUTHI, HUTPATHI, Gocharhl ¥ IKEIE30 3aBYPHBIX BOJI
U3pacxXoJ0BaHO JUIS pa3MHOXKEHHs pacteHuss Lemna minor. OmnpeneneHo
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YMEHBIIIEHUE B COCTaBE BOJIbI XJIOPHIIOB M CYJIb(ATOB.

IIsTag rmaBa guccepranuu nocedileHa “PasmHoxenue B 03epe Kapa-Kpip
(PUTONMIAHKTOHOB W MAaKpPO(GUTOB M OUTEXHOJIOTHA NpUMeHeHHusI B
pbidoBoacTBe”. [l pa3sMHOXKEHHsT W TMOJIy4YeHUs OHOMacchl XJOpEI B
7a00paTOpPHBIX YCIOBUSX TOTOBWIM MHTaTelbHylo cpeny -04 co B3Bechio
HEOOXOIUMBIX cojiel /11 4 JTUTpPOB BOABI. B KOHTpONBHBIC MUTATEIBHBIC CPEIBI
u B nocyay BHeciu 2,0 muH kieTok B 1 mul. IIpousBenu moceB BBIAECIEHHBIX
kierok Chlorella vulgaris B CTEKISIHHYIO TOCyAy. B miepBbIf JeHb KOJTMYECTBO
kJ1eTok 0bu10 2,0 MiH B 1 Mul. EskeTHEBHO MO MUKPOCKONIOM HaOIIOJaIu POCT U
pa3MHOXeHHEM KIIeTOK. OTMEUEeHO YBEIMYECHHE W PAa3MHOXKEHUE JIeTICHUEM U3 2
KIeTOK 4, 3areM 8 W T.1. EsxemHeBHO | MJI CYCNICH3WM TOJCYHMTHIBAIN IO
MUKpPOCKONIOM B Kamepe [opsieBa. B TedueHuwe ombiTa TemiiepaTypa BO3Ayxa
nojyiepxkuBanach 22-26° C, ocBeméHHOCTs 0k0710 5-10 ThICSAY JHOKC(2-PHCYHOK).

KJLMJTH/MT
S0 45,4
45 42,2
40
35
30
25
20
15 :
10 6,5 »

23 23 ' st

1-menn 2-neHb 3-1eHB 4-neHn 5-meHb 6-I¢Hb
® 1 Chiorella vulgaris +"' 04" nuTaTeIbHA" Cpeaa
2 Chlorella vulgaris +o3epHas BoJa

2-pucyHnok. Poct Chlorella vulgaris na nurarenbnoi cpene “04”

[Tokazarens pH cpenbl miis pa3mMHOXKeHuss Bojopocie pased /7,0-7,5.
OmnwiT ipogomxkancs 6 gaeit. I[locie 6 qHS ombiTa HAOIIOIATOCH CHIDKEHHE POCTa
U CKOPOCTH Pa3MHOXKEHUS KJeToK. [IpuumHOil ATOMYy OBUIO CHIIKEHHE B BOJE
nutaTenbHou cpennl 04. 3a 6 gHEW KOJIWYECTBO KIETOK BO3pociio A0 45,4 muH.
KomunuectBo kierok Chlorella vulgaris B o3epHoii Boje 3a 6 AHEH COCTAaBUIIO
13,4 MITH KJIETOK).

st onpenenenust pocta u passutusi Chlorella vulgaris B HAaBO3HOM COKe
NPUTOTOBWIIM Pa3HbIE KOHIICHTPAIIMU HAaBO3HOTO cOKa. B 1 nuTp Bombl 00aBIsLH
3,0/6,0/10,0/15,0 T HaBo3a w1 MPUTOTOBUIN 4 KOHIIGHTPAIMM HABO3HOTO COKa. B
Kaxayro BHOcwH 1,5 min kierok Chlorella vulgaris. Habmonenue npoBoIUIOCh
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6 nHen .

Pe3ynpTaThl ONBITOB IMOKa3alHM, YTO B HAaBO3HOM COKE, cojepxkamled 3 T
HaBo3a B 1 jutpe Bojbl, KonuuecTBO kinetok Chlorella vulgaris B Teuenue 6 quei
nocturino 26,2 MuH dK3eMIusipoB B 1 mu. Huskoe KOMMYECTBO KIIETOK |
YPOXKaHOCTU B ONbITE OOBACHAETCA HEJOCTATOUHOCTHIO MUTATENIbHBIX BEIIECTB
JUIsl X pocta U pasMHOkeHus. IIpu goGaBnenum Ha 1 nuTp BoAbl 6 T HaBo3a
KOJIMYECTBO KJIETOK Aocturiio 35,8 MiH B 1 mu; mpu noGaenenuu Ha 1 nutp 10 T
HABO3a KOJMYECTBO KJIETOK COCTaBMIIO 32,1 MITH 3K3EMILISAPOB.

B coke, cogepxamem 15 r HaBO3a, KOJIUYECTBO KJIETOK U YPOKAWNHOCTH
Obin HU3kUMH. Kak BHIHO, KOJUYECTBO KIETOK W YpPOXKAMHOCTH JIydIlle B
HAaBO3HOM COKe, cojepxaiieit 6 u 10 rpamMoB HaBo3a B 1 nutpe. B HaBo3HOM
COKe, cofepkameM 15 r HaBoza B 1 jnuTpe BOIBI, M3-32 BBICOKOTO COJEPKAHUS
OpraHUYeCcKUX BEIIECTB, HAOJIOAACTCS HU3KOE PAa3BUTHE U PA3MHOXKEHUE KIIETOK.
B Takoil KOHIEHTpanuu KIETKH YBEIWYHBAIOTCS, HAONIOMAaeTcss HUX OBICTpoe
noxxentenue. lunamuka pocra kinerok Chlorella vulgaris B HaBO3HOM COKe
MOKa3aHa Ha 3 PUCYHKE.

KJLMJIH/MJI
40 e

35 A

30 A

25

12,2

>
—
I|-
T

It
20 - 1B
15 - R B
9!7 9'8 g,}n [ (-

10 Bl Bl 571
> 115151515 o 203233 g B _I‘_ i

y ” y 1 =l =1 mi =i

aasaILELE B8R0 S_HLN.

1-peHb 2-AeHb 3-AeHb 4-peHb 6-AeHb
® Chlorella vulgaris + HaBo3HBIil cok (3 r/m) = Chiorella vulgaris + HaBo3HbBIHA coK (6 /1)
® Chiorella vulgaris + HaBo3HBIIl cok (10 r/m) = Chlorella vulgaris +naBo3nbIil cok (15 r/m)

3-pucyHOK. JIMHAMHKA POCTA 3eJIEHBIX BOIOPOC/ieil B HABO3HOM COKe

s ompeneneHus: pocTa, pa3BUTHA U YPOKaMHOCTH pacTeHuss Lemna
minor, B mabopaTOPHBIX YCIOBHSX HCIIOJNB30BAIM MUTATEIbHBIE cpenbl KHorma,
Hakamypa u 03épHyro Boay. ['0TOBMIM pacTBOphl U3 MHUHEPAJIBHBIX BELIECTB U
3aceBaJId B UETHIPEXYTOJIbHYIO U chepuueckyto nocyny. [nmorHocts nmocesa Lemna
minor — 50 r na moBepxHocTh 0,25 M? BOJIBL.

Ha nurarensHolt cpene Knona HaGmonaercst pasMHOKeHHe B TeueHue 10
aueit ot 50 r go 1047,3 r, Ha cpene Hakamypa ot 50 rpammoB o 878,4 rpaMmoB.
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Ha o3epHoit Bojme HaOmrofalics 3aMeIJICHHBIA pocT Lemna minor, yem Ha
nuTaTelbHOU cpene. Bec 50 r 3acesnnoii Lemna minor uepe3 10 gHeli cocTaBHi
197,2 rpamma. IIpoBoamiioch €KE€IHEBHOE, 3 JHEBHOE U 3aKIIOUYUTEIBHOE
orpeneneHue ypoxaitHoctu Lemna minor.

OnpITHl MOKa3ajid, 4YTO Ha NUTaTeIbHOW cpeie KHoma momoaHUTENIbHAs
ypoxaiiHocTs Lemna minor cocraBuna 993,3 1/M% eKEIHEBHBIH IPUPOCT
coctasun 99,8 r/mM%2. Ha muraTenbHOH cpefe IONOIHUTENLHAS YPOKAKHOCT
coctaBmia 828 1/M?, eXKEIHEBHBIM IPUPOCT cocTaBui 82,8 /M2, Torma Kak B
03epHO Bojie cocTaBun 147,2 1/ M ? ¢ exeTHEBHBIM PUPOCTOM 14,7 1/M?

Breinenennbie uucThle  anmproyiorudeckue kierku  Chlorella  vulgaris
pPa3MHOXaIM B Pa3jIUYHBIX IMUTATEIBHBIX Cpeaax, HCIOJb30BAIM B KaueCTBE
MUTATEIbHOW TIOJKOPMKH PBIO B phiOoBogueckoMm xo3siicTBe “Ilemkypsioa”. B
KaueCcTBE IIOAKOPMKH PbIO Oemblii  TOJCTONOOMK, OBUIO 3aMEuYeHO, YTO
MPOU3BOJUTENLHOCTh PBIO BbIpociia 10 25-30%; xusopemisl 00OraTUiId BOMY
KHCIIOPOJIOM W YMCHBIIMIIM CHHE-3€JIEHBIC BOJOPOCIH, BBI3BIBAIOIINE IIBETCHUE
BOAbI. [loydeHHbIe ONBITHBIE JaHHBIE UCIIONB30BANIM AJ1sl pazMHoxkenus: Chlorella
vulgaris BOIU3M pEIOOBOIYECKHX BOXOEMOB B 2 GacceiiHax eMKOCTBIO 25 M° .

ITo pmoctmxenun kinetok B koinumuectBe 40-50 muH B 1 M, CyCHneH3UIO
BHecu B Oaccelinbl. K 50% cycnensum B OacceliH q00aBWIM O3EPHYIO BOJY,
oboraTuiaM MHUHEPAJIbHBIMHA BEIIECTBAMH, HABO3HBIM COKOM. Uepe3 2-3 CyToOK,
MOJTOTOBJIEHHYIO CYCIIEH3HUIO OISTh BHECHM B OacceitH. C ampenst 10 Hadaja
okTsi0pst mecsitia Chlorella vulgaris anbroau3upoBayii 6ACCEHHBI IJIS1 TIOAKOPMKHU
tosictoooukoB. Kaxnaeie 30 nHEl  mM3Mepsii BeC B3STHIX B ONBIT  PBIO
TOJICTONOOMK(TabHIa 4).

Taoauna 4

IMoka3aTtean pocta puid6 B Hypophthalmichthys molitrix B BereraTuBHubIii
nepuox (ampeib, OKTAOPb Mecsaubl 2018 roaa)

Bpewmst konTpoIs 3a Cpennuii Bec poi0 ( B rpamMMax)
POCTOM PBIO B % 110 OTHOIIICHHIO
KOHTPOJIb OITIBIT X KOHTPOIEEOH

20.04.2018 84,7+1,2 86,4+1,2 102,0
22.05.2018 107,2+1,3 128,8+2,1 120,1
21.06.2018 154,4+2.2 251,6+2,5 162,9
19.07.2018 301,244,5 454,9+6,3 151,0
23.08.2018 459,5+5,9 673,8+10,1 146,6
20.09.2018 498,2+6,4 766,5+9,1 153,8
15.10.2018 516,6+7,2 827,3+£14,0 160,1

JlonmonHuTENbHAS 4319 740.9 1715

IPOAYKTUBHOCTh

OmnwiTel ipoBoaIIKCH ¢ anpens 2018 roma mo okts6ps 2019 roga. B 2018
roJly CpEIHUM BeC pbIO, MYIIEHHBIX B OacceitH cocramisiin  84,6-86,4 rpamMMoB.
Ecnn B KOHIE TEKyIIEro rojga CpeaHuil BEC KOHTPOJBHBIX pblO cocTaBun 516,6
IrpaMMOB, TO CPEIHMI BEC OMBITHBIX pbIO cocTtaBwi 827,3 rpaMMoB. OTBITHI
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MOKa3aJid, 4TO pa3HUIA B BECE€ KOHTPOJBHBIX M OMBITHBIX PbIO BecoM 84,6-86,4
rpaMMOB, MyIIeHHBIX B BogoeM B 2018 roxy cocrasuna 310,7 rpammos.

Bec ppiO k OKTSOprO Mecsiily BO3pOC MO CPAaBHEHUIO C KOHTPOJIbHBIMHU Ha
37,5%, NONOJHUTENbHAS K€ MPOU3BOAUTEIBHOCTh PbIO KOHTPOJIBHOW TPYIIIBI
coctaBui 431,9 rpammoB, B onbiTHOM rpynne 740,9 rpammoB. K koHIy rona Bec
Hypophthalmichthys molitrix pei6 61 Bbime Ha 310 rpaMMOB, TPOTYKTHBHOCTH
BbIpociia Ha 41,9 %.

Kopmiienne pbpl0 MUKPOCKOITUYECKUMH BOAOPOCISAMH OCYIIECTBISIOCH U B
2019 rony. Ansronuzamust BogoéMoB Chlorella vulgaris npoBoauiach B Havale
anpensi. Bec pbiO, B3ATBHIX 111 KOHTpOJsi cocTaBisn 473,4 rpaMMma; B3SITBIX IS
ombiTa 785,5 rpammoB. B BOJ0EM C ONBITHBIMH pbIOAMH  Kaxzable 2-3 CYTOK
sHocun 20-25 M3 cycmensun. K okTsA6pro Mecamy Bec pbIO IO CPaBHEHHIO C
KOHTPOJIBHBIMU cocTaBui 36,8%. K koHIly roja cpeqHuii Bec poi0 B3STHIX B OMbBIT
coctaBun  1588,5 rpamMmoB, cpeaHHl BeC KOHTPOJIbHbIX coctaBuin 1003,7
rpamMmoB (5-Tabiuia).

Tadamnma 5
IMoka3zaTtenn pocta pu16 Hypophthalmichthys molitrix B BereraTuBHbIii epuos
(anpeJib, OKTAOPHL Mecsubl 2019 roga)

BpeMst KOHTPOJIBHOTO Cpennmuii Bec pbi0 (rpamm)
pocTa pbId B % 1o
KOHTPOJIb ONBIT OTHOIIECHHUIO K
KOHTPOJIbHOM
12.04.2019 473,4+6,6 785,5+12,56 165,9
10.05.2019 503,9+6,5 863,3+15,53 162,6
14.06.2019 556,5+7,7 972,1+£16,52 174.,6
09.07.2019 725,3£8,7 1190,8+21,4 164,1
10.08.2019 914,8+11,8 1429,4+20,2 156,2
11.09.2019 977,3+13,6 1535,8+19,9 157,1
08.10.2019 1003,7+13,03 1588,5+20,6 158,2
JloronHuTEnbHASA 530,3 803 151.4
MPOAYKTUBHOCTD

Pasnuiia B Bece MEXIy KOHTPOJBHBIMM W OINBITHBIMM BapUaHTAMHU
cocraBuia 584,8 rpamMmoB. JlonosHUTENBHAS NPOU3BOAUTEIBHOCTE KOHTPOJIBHBIX
pbi6 cocraBmia 530,3 rpammoB, onbITHEIX ke 803 rpamma . B 2018-2019 rogax B
peiOoBomueckom xo3siictBe mnpu  JITHA  “Tlemkybanuk” o3epa Kapa-Kbip
MPOU3BOIUTEIHLHOCTH 32 CUET PHIOBI TOJCTONOOMK Bo3pocia Ha 35-40% .

BbIBO/1bI

B pesynbrare HaydHBIX HCCICAOBAHWH MPOBEACHHBIX IO JHCCEPTALUN
noktopa dunocodpun Ha Temy «3ydenue GuTOmIaHKTOHA W MaKpo(HUTOB 03epa
Kapa-keip byxapckoii o0nactm ©  OHOTEXHOJIOTHS WX TPUMCHCHHS B
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PBIOOBOJICTBE» MPEICTABICHBI CIICAYIONINE BHIBOIBI:

1. YpoBenp wmmHepanmsammu Boasl o3zepa Kapa-Keip 9,0-11,5 © / m,
KOJIMYECTBO PACTBOPEHHOI'0 KHUCIOpoJa B Boje 6,6-6,8 mr / 1, OMoOXuMHYECKuit
pacxon kuciopona 11,7-20,3 r Oy / 1, xmopunos - 3,6-3,7 v/ 11, cynbdartoB - 5,0—
5,2 /11, a ero U3MEHYNBOCTh HOCUT CE30HHBIN XapaKTep.

2. Aneroduiopa o3epa Kapa-Keip nHacuuteiBaer 139 BuIOB, KOTOpBIE
oTHOocsATC K 4 otaen, 9 kmaccam, 19 orpsmam, 26 cemeiictBam, 35 poaam.
HacuutsiBaercs 16 cemeiicTBa BBICIIMX BOJHBIX pacTeHUH, 34 BUaa OTHOCATCS K
24 ponam.

3. B cBa3u ¢ yBenuuenueMm komudectBa kiaerok Chlorella vulgaris ¢ 1,5 no
10,5-12,8 muH / M1, cOeAMHEHUsI a30Ta B BOJE - HUTPUTHI, HUTPATHI, pocdaThl U
AJIEMEHTBI JKeJe3a TOJTHOCThI0 ycBanBaroTes kinerkamu Chlorella vulgaris u maér
BO3MOKHOCTh OYMCTKHU BOJI OT OPraHO-MHHEPAJIOB.

4. B pe3ynbrare yBennueHHs KoinmdecTBa Lemna minor B npeHa)xHON BOJE
CHIDKAETCSI COJIEpKaHUSI B3BEIICHHBIX BEIIECTB W CYXMX OCTAaTKOB B BOJIE,
yBEJIMYEHHUS KOJIUYECTBA PACTBOPEHHOT O KUCI0poja B Boje ¢ 6,6-6,8 no 10,4-11,2
MT / 71, HaOJII01aeTCsl CHIDKEHUE KOJMYECTBA XJIOpUIOB U cylbdaTtoB 10 25-30%.

5.2,0 mwmmmmona / wmu kimerok Chlorella vulgaris BeipamieHHBIX B
nutateabHol cpene «04», yBemmuarca no 45,4 mwumona / miu, 22,8-35,8
MUJUTHOHA / MJI B HABO3HOM COKe 1 13,4 MuITMoHa / MJ1 B 03€pHOM BOJIE.

6. B murarensHoli cpene Kuoma 6Guomacca 50 r / m? Lemna minor npaer
1047,3 v / m?, 878,4 r / M®* B nurarensHoil cpene Hakamypa u 197,2 r / My B
03EpHON BOJE, U OTO OOBICHSIETCA TEM, YTO HCIOJIb30BAHME MHUHEPAIHLHOMN
nuTaTeNbHOU cpenpl KHoma nmpu pa3sMHOKEHUU pacTeHus 3G GeKTHBHA.

7. Ytobsl wucnonb3oBaTh kieTku Chlorella  vulgaris B  KauyecTBe
€CTECTBEHHOTO KOpPMa B PBIOOJIOBCTBE, OHU OBLIM DPa3MHOXKEHBI B PA3TMUHBIX
NMUTATENBHBIX Cpelax B JIAOOPATOPHBIX W TMONYIPOU3BOACTBEHHBIX YCIOBUSX, W
OBUTH ONpEIENeHbl CKOPOCTh WX pocTa W OmomMacca. B mMONEBBIX yCIOBHSIX-
pasmHOXEHHass B OacceiiHax Chlorella vulgaris B pe3yinbTate MNOCTOSHHOU
aNbroNM3alid  pbiOBl B KOPMOBBIE 0OaccCeilHbl, JOCTUTHYTO IOBBIIICHHE
PHIOONPOIYKTUBHOCTH or 4-5 5o 6-7 Kr ¢ TeKTapa 3a C4YeT pbIObI
Hypophthalmichthys molitrix (Valen).

HPEJJIOKEHUSA

1. Jlns CHWXKEHUS MUHEpATU3aIllii BOIBI 03¢p ¥ KOJUIGKTOPHBIX BOJ
Byxapckoii 06acTé peKOMEHIyeTCs MCIOIb30BaTh Bojopocield Lemna minor u
pa3BeneHue B o3epe ppio Hypophthalmichthys molitrix, koTopeie MOryT muTaThCs
OroMaccoi HU3IUX BOIOPOCTEH, BCTpeuaromuxcs B o3epe Kapa-kbip

2. lna  pasmHoxeHnuss Bogopocienr Chlorella vulgaris npennaraercs
HCIIONB30BaTh CIELUANIbHbBIE JIOTKH EMKOCTBIO 25 M3, a B KauecTBe MUTATEIbHOM
Cpellbl HABO3HBIA COK (Or/J1) CeNbCKOXO3MCTBEHHBIX >KUBOTHBIX (KPYITHOTO,
MEJIKOTO pOraToro CKota W T.J.) ¥ MUHEpaJlbHbIe BemiecTBa (a3oT, ammodoc,
kanuit). [Ipu 3TOM MIIOTHOCTH MEPBUYHOTO MOCEBA BOJIOPOCIIEH H0mkHA OBITH 2,0-
2,5 maH. kjeTok B 1 Mi. PekomeHayercst BpeMsi OT BpEMEHU TepeMElIBaHue
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NUTATEIbHON CPEbl C MOMOIIBIO HACOCA.

3. [ocne pa3mMHOXKEHUS BOJIOPOCJEN JUIA TIOJYYEHUS CIEAYIOLIEH
OroMacchl peKOMEHIYETCsl K CYCIIEH3UN KaxJble 5-7 HEeW BHOCST MUHEPAJIbHbBIE
nuTaTelbHble cpeapl. [Ipn HopMalibHOM paboTe ¢ KaKI0M MOCTPOUKHU B TEUEHHUE 5
CyTOK BO3MOXXHO monyuenue 40-45 kr BrnaxHoi Ouomaccel. [lomydeHHYIO
OuoMaccy BOJOpOCIEH  MPEMIOKEHO MCIOIb30BaTh IS TOJKOPMKHA  PbIO
Hypophthalmichthys molitrix B peiOHBIX Xx03sficTBaX Byxapbl, a BBICICHHYIO
Cyxyl Ouomaccy, HCIONb30BaTh JUIsl MPUTOTOBJICHHUS  cOATaHCHUPOBAHHOM
HOJIKOPMKH.
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INTRODUCTION (abstract) of PhD thesis

The aim of research. The algae flora of the Black Sea is to study the
biotechnology of identifying the leading species of high-water plants and applying
them as feed to herbivorous fish by breeding species rich in physiologically active
substances in the lake water.

The object of research. As an object of study has chosen Chlorella
vulgaris from a low-lying aquatic species that was found in Lake Kara-Kyr,
Bukhara regionl; and Lemna minor and Hypophthalmichthys molitrix from a
high-aquatic plants.

Scientific novelties of the research are:

for the first time in lake Kara-Kyr, 139 species of algoflora were identified,
belonging to 4 divisions, 9 classes, 19 orders, 26 families, 35 genera, including 16
families, 34 species, 24 families of higher aquatic plants;

the hydro chemical composition of lake Kara-Kyr and its seasonal variability
were determined;

the algologically pure cell of Chlorella vulgaris and Lemna minor was
isolated and the levels of water purification from organic-mineral substances in
laboratory conditions were justified;

reproductive and biomass properties of Chlorella vulgaris and Lemna minor
in various nutrient media are described.

Implementation of research results. Based on the scientific results of
the study of phytoplankton and macrophytes in Lake Kara-Kyr, Bukhara
region and the biotechnology of their application in fisheries:

recommendations for effective reproduction of Chlorella vulgaris and
Lemna minor have been implemented in the practice of farms specializing in fish
farming in the Bukhara region (reference Ne 08/163 of February 12, 2020 Of the
Association “Uzbekbaliksanoat” The Republic of Uzbekistan). As a result, it was
possible to obtain the necessary amount of biomass, which increases the
productivity of herbivorous fish in fisheries basins;

recommendations for types and regulations fish regularly with effective
fishery lakes that are embedded in the practice of farms specializing in fish farming
in Bukhara province (reference Ne. 08/163 of February 12, 2020 Enterprises
“Uzbekbaliksanoat” The Republic of Uzbekistan). As a result, it was possible to
increase the fish productivity of fisheries basins by 1,5-2 times per hectare;

decreasing phytoplankton in the Kara-Kyr lake, recommendations for their
protection and reproduction have been implemented in the practice of the Bukhara
regional Department of the State Committee for ecology and environmental
protection of the Republic of Uzbekistan (The State Committee for Ecology and
Environmental Protection of the Republic of Uzbekistan reference no.03-02 / 8-
423 of February). As a result, due to phytoplankton, it was possible to get more
fish from 4-5 to 6-7 kg per hectare.

Structure and volume of the dissertation. The dissertation consists of an
introduction, five chapters, a conclusion and a list of references. The volume of the
dissertation is 113 pages.
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