[image: image1.png]3 PO3PAXYHOK BAJIOBOI NEPBHHHOI NMPOXYKIII TA
JAECTPYKIIIf OPTAHIMHOI PEYOBMHHM B IUIAHKTOHHIN
MICACTEMI

OdHuM 3 OCHOSHIX RPUPOONUX ONCEPEN OPZAHIMNUX Peuosun i KucHIo y
8000TMI € HimOnRAHKIMON, AKUT MAKONC € EXCEIO ONA iNWUx BOOHUX OP2ANTIMIB.

DimonnaHKMoK ~ He CYKYnHicmb MiKDOCKONINNUX DOCAUH (20708HUM
HuHOM 6000poCmed), AKI MewKaome 6 mMoswi MOPCHKUX | WpicHux 600 ma
nacueHo nepeMinyIOmbca nid ennusom sodwi mewi.

Haibineus noutupeni eudu raanxmonnux sodopocmeti 60doim Vipainwu
npedcmaanexi wuxcwe: seneni (puc. 3.1); diamomosi (puc. 3.2); cunvo-zeneni
{puc. 3.3); esznenogi, dinogpimosi ma sonomucmi (puc. 3.4).

Mepsunna  npodyxyin  naankmosnol  midcucmemu — ye HACHIOOK
scummedinbrocmi himonnaukmony, wo xapaxmepusye pesyRbmam npoyecy
omocunmesy, & x00i AX020 GUIINACMbCH KUCER MA YMBODIOCHTLCA OpeaHiNHa
pewosuna, AKQ CUHMEIYEMbCA 3 MIHEPANbHUX  KOMNOHeWmia  600HOZO
cepedosumya. TaKum uuROM. NepsuNrka npodykyin npedcmasnse  cobowo
CURME308aNY MACY Op2aHivHOl pevoguHy (biomacy gimonianxmony) ma xucrio
3a oduwuylo vacy e odumuyi npocmepy. [lodinmiomu eancey ma wucmy
("6anoea” minye “sumpamu wa obmin ") nepaunHy npodyKyio.

Banosa nepsunna npodykyin himonnauxmony — ye éci soaoymeopeni npu
omocunmesi opzaniuni pexosunu ma kucenv. Came Y GeAUUNA OGE YAGTEHHR
PO KinGKICMY OPRAHIMNOI PewOBUNY MA KUCHIO, AKIi GUKODUCMOBYIOMCR Y
BOOGILUIUX nEpemBOpenHsY Y 8000TM:.

Yucma npodykyis QIMoMIAHKIMORY ~ Y MQ YaCmMUNA HOBOYMEOpenoi
Op2aniuHOl PeuosUHY | KUCHIO, RKA 3ATUIMACMbCA RICAR eumpam Ha 06Min (6
ocHosHoMy duxanus) | decmpyiyilo, ma AXa € Geanocepednso docmynHolo Ons
BHCUEAHHR IRUIUMY OP2aNIZMAMYU Y B00i 8 AKOCII i,

Hecmpyxyin — ye poIxiadanns ma nepemeopents opzaniynol pevosunu y
HEOP2ANIUNY OP2AHIIMAMU-OECPYK MOPAMY, 3 HOZTUNAHHIM KUCHI).

3.1 O6uncIenns BaToBol nepbruHOl tponykuil iTonaankrony

Baosa nepeuHHa NpONYKUiA AnA  nnanktony (d;, rOf(Mc))
BUIHAYACTLCA HA OCHOBI IHTOMOT NPOYKILiHNOT cipoMoxHocTi (@, rO/(r-c)) i
Giomacn BiTonmankToRy (B, T/M’):

Ay=a; By, (€R))

TluToM2 mponykuifina CNPOMOXHICTE 3JANEKUTH Bix ckiaamy i Giomach
(iTonnankTony, cesoBy pOKY, fAKMH 0GYMOBMOE piBeHB OCBITNEHOCTI i
TeMnepatypy Bonu, $opMU NONEPEYHOro NEpeTHHY BoAoHMM i ii cepemubol
FIMGRHH, Ta Bl KANAMYTHOCTI BOAW TA KOHLEHTPANlil 3B&KEHNUX PEYOBHH Y Hilt.
MaKkcyManbte IHaUeHHs G; CTIOCTEpIracThes, AK MPaBMno, NOGAU3Y TOBEpXHi
BOJM B YMOB2X ONTHMANEHOT OCBITIEHOCTI (ay0).
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[image: image2.png]Puc. 3.1 — Hali6inbu nomwypeHi BHAW 3€NEHWX TUIAHKTOHHHX BOJOPOCTeH
BogoiM Vipainu [10):

1 — Ankistrodesmus (zoBxmna writHn 10-255 Mxm, mupnnz 1,4-7,5 Mrm); 2 ~
Coe-lastrum (miametp writwan 8-27 mkm); 3 — Dictyosphaerium (aiamerp
snituem 3-20 mxm); 4 — Chlorella (miamerp 2-10,5 mxm); 5 — Crucigenia
(mosxuka 4-14 Mkm, aipuHa 2-9 MkM); 6 — Scenedesmus (noBxuna 7-43 MM,
wupusa 2-15 MxM); 7 - Micractinivin (ziavetp xnimirm 3-8 mxM); 8 -
Pediastrum (zoBxuna writhsm 14-33,5 MxM, ompuna 4-16 Mrm); 9 — Tetraédron
(umpuna 8-32 Mkm); 10 — Volvox (miamerp uenobia 150-850 mxm), 11 ~
Pandorina (niametp 68-250 Mkm); 12 — Closterium (momxuHa 28-725 MM,
wrpsra 1,2-80 mxm); 13 — Cosmarium (rosxuna 6-158 wiu, tupana 5,.8-110
MKM); 14 ~ Staurastrum (topxuHa 16-60 MKM, mHpUHA 27-95 MKM)
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[image: image3.png]Puc. 3.2 - Halt6irbm nowmpeni BHm RiaTOMOBHX ITAHKTOHAMX BOAOPOCTEH
BopoiM Yxpainu [10]:

1 — Asterionella (nomkuua 40-130 mkM, mupana 1-2 MkM); 2 - Synedra
(noBxuHa 5-500 mxm, muprka 1-11 Mxn); 3 — Tabellaria (zomkuta 9-140 Mxwm,
mupnHa 3-16 MxM); 4 — Melosira (wpuna kitaayu 4-140 Mxm, sucota 3-35
MkM); 5 — Cyclotella (niametp 4-80 MkM); 6 — Fragilaria (noeaasa 5-170 Mxm,
wnpuma 1-16 Mxn); 7 — Stephanodiscus (aiamerp 7-70 Mint)




[image: image4.png]Puc. 3.3 — HaitGinbi mowupeni BWIH CHHBO-3ENEHHX MIaHKTOHHAX BOAopocTelt
BogolM Yxpainu [10):

1 -~ Microcystis (niametp kiitunn 4-7 Mkm, xonowil 100-200 Mxm);
2 - Merismopedia (aosamna knimuAk 1-17 MxM); 3 — Anabaena (noBxuHa
ktimird 2,5-14 MM, mupana 2,5-15 MM, IomxuHa Tpuxoma 50-3000 MM,
umpnaa 9-11 mxm); 4 — Aphanizomenon (momuHa xuiTHHE 4-15,5 MKM,
wnpHa 2-8,0 MKM, nowkuHa Nyuxa (konowil) 0,2-30 Mm, mupuna 0,02-3 Mu);
5 — Gomphosphacria (nomxmHHa KiTHHY 2-5 MKM, mupKHa 1,5-3,0 MkM, aiaMerp
xosiowii 15-76 mkm)
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[image: image5.png]Pac. 3.4 - Haiibinew nourvperi sum earnesornx (1-3), gisodirosux (4-7) Ta
3onoTHeTHX (8-10) NNAHKTOHHKMX BONOpocTeil BoxoiM Vipainm [10]:

1 — Euglena (nomkuna 24-490 MxM, waApnHa 4-39 Mkm); 2 ~ Trachelomonas
(noBxwHa 6-42 MxM, mupura 11-36 MkM); 3 — Phacus (aosxkuna 19-112 MM,
wapkHa 6-69 MxM); 4 - Cryptomonas (nobxuma 8-65 MKM, mupuHa 4,5-27
MM); 5 — Peridinium (momxmna 18-93 MxM, wupana 12-90 Mkm);
6 ~ Glenodinium (goBxuna 12-76 MxM, wmpuna 12-64 mkm); 7 — Ceratium
(aorxkuna 95-450 Mxm, mupuna 28-110 mkm); 8 — Dinobryon (nomxusa 9-120
MKM, IIMPHHA 2-15,5 Mkm); 9 — Prymnesium (moskuHa 8-10 mim, mupuna 4-4,5
Mkm); 10 — Kephyrion (noBsuHa 5-14 MxM, mmapuma 3-12 MkM)




[image: image6.png]BemusuuHa @) 3HAXOMMTHECA B 3BOPOTHIM KpPMBONIRIAHIN 3anexmocTi Bix
Giomacu. Taka 3aneXKHICTD BHPAKAETHCA HACTYNHMM  EKCTIOHEHIiANBHUM
PIBHAHKANM:

@10= Gromac-e PP (3.2)

Tpu upoMy, Halifinkmna NpoAyKuikHa CTPOMOXHICTE diToNIaHKTOHY
(@10 max) CTIOCTEPIrACTLCA TIPH HeBeNMKilt Horo GioMaci (Bre min)-

IapaMeTpu ekcrmoueHT pisnsund (3.2) Hapeneni y (rabm. 3.1), somu
BIANOBINAIOTH piskuM BapiaHtaM ckially GITOTNAHKTORY, @ TaKOW CE30HaM
POKY, 10 NO3BOJIAE BPaXOBYBATH CE30HHY TEMIIEPATYPy Ta YMOBM OCBITICHOCTI
(s 3aoBinLROI Mpo3opocTi Bomu — nonaxn 0,8 M 3a auckom Cekki).

Tabnutya 3.1 - IMapameTpy pisusnma (3.2)

Hiarazon smism

Giomach, Ble, /M’ Tlapametph

- EKCTIOHEHT
CesoH| Pospaxynxosuif Bunanox

Ne Bap.

@ro max»
ool P

1-5 | Jliro | TloMipwatposkrox |07 | 900 1300.10% 0,30
BMitanoro GitonnaukTony)

6 10| Jliro | Maconuii possurrox 020 | 250 [1,00-10% 0,05
CHHE-3ENICHHX BOHOPOCTeﬁ

TowmiprRil pozsnTox 3|
BMilIaHoro ¢ iTOnIaHKTOHY]| 0,50 3,00 10,87-10% 0,50

16 - 20| Becua| _Maconuii posmurox 2,00 | 300 [1,74-10% 0,06

R{aTOMOBHX BOJOpOCTEH
Tlomiprwit possaTox

BMiltaHoro ¢iTomIanKToHY|

min max

11— 15(Becua

[20 — 30| Ociks 0,01 1,00 [0,46-107 0,98

TlvToMa IPOAYKILINAA CIPOMOXHICTS @7 3MEHIIYETECA 3 rmubuno. Jlns
ypaxyBaHH# eMIOPU POINOALTY @) 38 FIHGWHOIO BUKOPHCTOBYETHCH KoedilieHT
¢opMR MonepeuHoro mepeTMHy BomokMu (ky), skWi npexacraense coGoro
BiIHOINEHHS CepeHBOI MUTOMOT MPOXYKLIHHOT CPOMONMKOCT] diTomIaHKTOHY
y NOMEPeIHOMY NEPETHHI BOLOAMH (37) Ro if 3HAYCHHA B YMOBAX OUTHMaNBHOT
OCBITNEHOCT] {@70):

[ (3)

Orxce, 3HAYCHHR k)7 SMEHINYIOTHCA DM MEPEXONi BiX MUTKWX | mMpoXuX

BOJIOHM O BY3BKUX | FIHGOKKX, NpK HEIMiHHIN LIOMI NONepeHOro NEPETHHY
BOHOIM.
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[image: image7.png]34 NaHKMA HATYPHUX BUMIpIOBaHS ¥ BOZOHMAX BCTAHORIIEHI 3HAUCHHA ki
TIpH PiSHAX CEpeHix rMubHHax BonoiMum (Tabn. 3.2).

Tabmaus 3.2 — 3HaueHHS ki pu PisHWX CepeaHiX rMEGHHAX BOROHMUI

Ne Bap. Cepenni ramGumm Inauenns ki
BOROAMMIL, M
1-10 0+2 0,50
11-20 2+5 0,20
=30 >5 0,10

BIUTHE KanaMyTHOCTI BOAM Ha 3HAYEHHR @; BPAXOBYETBCA KoeillieHTOM

Kisos, Mo ekcnunenunansno 3ANEKHTH BiJl KOHUCHTPAL|T 3ABHCINX PeTOBMH Y
BOR BOTOAMM (Cge , /M )

Kig = &0 a4

Omxe, pisusnna (3.1) ans pospaxyHKy sanobol MepswHAOT Mpomykuil
GitonnarkToHy 3 ypaxyBasHiM ki Ta pibHans (3.2) i (3.4) Gyne mam Burnzn;

A=l Qro e €7 P00 @0 By (3.5)
3asdanns Ne 1 00 npaxmusnot pobomu Me 3 -

PospaxyfiTe pajioBy MepPBHHHY NpPOAYKHIK diTOIIaHKTOHY. Bapmlq'l
BHXIJIHHX QKX [UV# PO3PAXYHKY HasefleHo y Tabm. 3.1~ 3.3 -

-1
Tabnuux 3.3 - 3nauenns C., Y BOZAI 3a BapiaHTamyu 5

n’;; 1-3(4-617-910-12{13-15|16-18(19-21|22-24|25-27(28-30
ff;':’ 10| 20 { 30 | 40 | 50 | 60 [ 70 | 80 | 90 ] 100

3.2 O6amcnenna mecTpyxuil opranianol pedoBMRH NIAHKTOHHOW
nigcneremonn

BH3HAueHHA BEMMYHHA HECTPYKUil OpranivHoi PEHOBHHHM IIAHKTOHHOT
nizcncteMn (R;, rO/(M>c)) cxknamaeteca 3 POIPAXYHKY HECTPYKIii, 1O
3MiCHIOETECA thitonnanktonoM (R, TO¥/(M>c)), T8 JecTpykuil 3a paxywokx
300nNAHKTOHY | GakTepiamsHuX opratismis (Ry,, rOZ(M*c)):

Ry=Ri+ Ry, 3.6)
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[image: image8.png]Po3paxyroK JeCTPYKIi iis GakTepianbHux oprayisMis i soonnankroHy
(R;;) BUKOHYETECA CIIBHO, 10 MOB’S33HO 3 MMM MOANXOM 300TUIAHKTOHY Y
BofolMax, Akmi cxmagae 2-3 % BiL 3aranbHOro MOMXY Beiel MNaHKTOHHOT
cuoremy. Taka criinibia cucTEMa Ha3WBAETBCA reTepoTpodHa, TOOTO opraHisMu
i€l CHCTEMM 31aTHi XapaIyBaTHCA TiAbKY FOTOBHMH OPraHiYHUMY PEHOBHHAMMA |
He3aTHi CHHTE3YBATH iX 3 HEOPTARIZHRAX,

JectpyKuia iToNnaHkToHHNX Bonopoctei (Ry,) ROpiBRIOE

Rie=ri - Bia, 3.7

Ie 1y, — NuTOMUE TIOWMX TIAHKTORHMX Bojopocteli (rO; /(rc)), To6To
noaux opmHuLi GioMacH 3a ONMHHINO acy.

YV BOROHMAx rj HE 3aNeXKHTE BiRX po3Mipy GioMacH, a BH3IHAa4acThCA
cknanoM $ITOMNAHKTOHY i TeMIepaTypolo BOIW, 3MiHN Axoi BiaSysatoTses 33
cesonami poky (Tabn. 3.4). Tomy AecTpykuia 3a paxyHOk (iTONNaHKTOHY,
RPRAMO Mpofopuifina fioro Giomaci.

Tabnuus 3.4 — 3HaveHHH #; MPH PIIHHX YMOBAX.

Ne Bap. Ce3on Po3paxyHKoBHi BUNIAOK 14, FO2 /(r-¢)
1-5 Jlito 'Homlpuuﬁ‘ PO3BHTOK 0,05-10°
3Miwaioro $iTonsapKToHy
610 o Macosiii posawrox 010.10°
CHME-3EREHNX BONOPOCTER
1-15 | Becwa Towipuuii possutox 0,03-10°
3MitllaHoro iTonnankTony
MuacosHit po3BHTOK 5
16-20 Becha ZIATOMOBMX BOAOpOCTel 0,05-10
- Tomipunii possuTok 5
21-30 Ocire aMiluanore giTonnankToHy 00110

JHectpykuis 3a PaxyHOK BOUXY diTonnankToHHIX so)mpocmﬁ (R1) ue
BPAXOBYETHCA NIPH HepenuKil Giomac pironnamrony (B, < 1 Mr/oM).

JHectpykuia rerepotpadoi cuctemu (R;.), T06To nopux Gaxtepiansiux
OpraHizMiB i 300MIARKTOHY, 3alIEHTE BiA KOHLEHTPAUil OPraHivHuX pedoByR y
8oz {Csex) Ta OOYHCTIOETECA 33 PIBHAHHAM:

1o = ke - Cocxs (3.8)
ze Cpexe — Glonoriune CAOMHBANHA KHCHIO (rO2/M*); ky, — koebiLtienT, MO

BPaxoBYe BIUIHB TEMIIEPATYPH BOMM HA BEIMUMHY AECTPYKLI rerepoTpodmux
opraHiaMiB nnaHKTORHOT rtigcucTeMu (1/c).
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[image: image9.png]Bemuuuna xoedilienTy k;, 3anexirte Bin KoHueHTpauil opraHivEol
pewoBunn (Cpex) T3 POYMHEHOTO Y BONI KHCHIO (Ca,)- Hs sanexdicts
BCTAHOBNIEHA 32 TAHHMH HaTyPHHX CTIOCTEPEXEHE Ta Mac HAaCTYTTHUI BUTISALL:

Kip=0,25:10° ¢ 07 Coun (1 T Cory (3.9)

Otxe, 3 ypaxyeanuam pisuame (3.7) — (3.9) pospaXyHox mectpyxuil
OpranigHol PEOBHHH TIIAHKTORKON nincHcTeMu (R;) Gyae MaTh BHIMISR:

Ri=riy- By +02510% . ¢ 9 (1= ™0y 0o (3.10)

3asdanns Mo 2 3o npaxmusnol poSomu Ne 3

Po3paxytire AecTPYKUIIO OPTaHIYHOT PeSOBHHHA IIAHKTOHHOT MIICHCTEMH.
BapiaiTH BHXIIHHX AaHKX ATA PO3paxXyHKy HabeAeHo y TaGn. 3.1 1a 3.4, 3.5,

Tabnuus 3.5 - 3navenns Crcx a Cp, y BOA| 3a BapiatTaMu

Ne
Bap.

CE"K‘; 3,30 12,38 2,00 [ 2,05 [ 2,02 | 1,91 | 1,85 1 1,90 | 1,92 | 2,09
O™

Co,»
Oy’

1-314-6(7-9|10-12|13-15|16-18(19-21|22-24125-27|28-30.

6,90 | 6,48 | 6,45 | 6,90 | 7,07 | 7,32 [ 7,43 | 7,56 | 7,74 | 8,00
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