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l. bPmmh0P m` nqmnbP onj`gmhjPb aPnPmdhj`0P¯  

on tPŠnok`mjŠnmr 

За допомогою розробленого автоматизованого методу контролю проаналізовано сезонні зміни 
концентрації частинок фітопланктону, що дозволило визначити інтегральний рівень забруднення 
та врахувати комплексний вплив антропогенних факторів на екологічний стан водойм. 

b“23C 

g=K!3ä…е……  "%ä…,. %K’G*2S" C%ë ã=G 3 "…е“е……S !е÷%",…, =K% е…е!ãS_, ?% C!,ƒ"%ä,2ü 
ä% ƒìS…, -3…*öS%…3"=……  "%ä…,. е*%“,“2еì, = 2=*%› C!%ä3*2,"…%“2S 2= ÷,“еëü…%“2S _. 
KS%ë%ãS÷…,. C%C3ë öSL. r "%ä…S %K’G*2,, ì%›32ü …=ä.%ä,2, S …=*%C,÷3"=2,“ü  * “2SL*S 
ƒ=K!3ä…þþ÷S !е÷%",…,,  *S C!=*2,÷…% …е !3L…3þ2ü“  3 C!,!%ä…,. 3ì%"=. (…=C!,*ë=ä, 
ddŠ), 2=* S !е÷%",…,, ?% ì=þ2ü C!,!%ä…S ìе.=…Sƒì, ƒ=“"%G……  (…S2!=2,, …S2!,2,, -%“-=-
2,) " *Sëü*%“2 ., ?% C%!3ø3þ2ü K=ë=…“ "%ä…,. е*%“,“2еì 2= _. ƒä=2…S“2ü ä% “=ì%!еã3ë -
öS_. g=ã=ë%ì, 3 "%ä…S %K’G*2, C%2!=Cë þ2ü 2,“ ÷S ø*Säë,",. !е÷%",…, ?% “322G"% 3“*ë=ä-
…þG *%…2!%ëü _. е*%ë%ãS÷…%ã% “2=…3. nöS…*= “2=…3 C!,!%ä…,. "%ä…,. %K’G*2S" ƒ ",*%!,“-
2=…… ì ã!=…,÷…% ä%C3“2,ì%_ *%…öе…2!=öS_ G …е",C!="ä=…%þ, %“*Sëü*, %öS…,2, *%ìCëе*“-
…,L "Cë," K=ã=2ü%. .SìS÷…,. ƒ=K!3ä…,*S" …= “*ë=ä…3 K=ã=2%",ä%"3 е*%“,“2еì3, ",ƒ…=÷,"-
ø, _. *%…öе…2!=öS_, …еì%›ë,"%. dë  ",!Søе……  öSG_ C!%Këеì, ",*%!,“2%"3þ2ü ìе2%ä, 
KS%S…ä,*=öS_ "%ä…,. %K’G*2S", ?% ä%ƒ"%ë þ2ü S…2еã!=ëü…% %öS…,2, _. ƒ=K!3ä…е……  ø,!%-
*,ì *ë=“%ì .SìS÷…,. !е÷%",…, = 2=*%› "Cë," S…ø,. =…2!%C%ãе……,. -=*2%!S". n“…%"…,L 
C!,…ö,C ãSä!%KS%ë%ãS÷…%ã% 2е“23"=……  "%ä…,. %K’G*2S" C%ë ã=G 3 C%!S"… ……S ",›,"=……  
Cе"…,. %!ã=…SƒìS" 3 ÷,“2SL 2= ƒ=K!3ä…е…SL "%äS. r ä%K!е ƒK=ë=…“%"=…SL е*%“,“2еìS G "еë,-
*= *Sëü*S“2ü ",äS" %!ã=…SƒìS", C!,÷%ì3 ›%äе… ƒ …,. …е ä%ìS…3G. gS ƒ!%“2=…… ì ƒ=K!3ä…е…-
…  е*%“,“2еì= “C!%?3G2ü“ , 2%K2% ƒ=ë,ø=þ2ü“  2Sëü*, “2SL*S ä% ƒ=K!3ä…е……  ",ä,. r öSL 
!%K%2S ",K!=…% 3  *%“2S 2е“2-%!ã=…SƒìS" -S2%Cë=…*2%…, ?% ä%ƒ"%ë G =…=ëSƒ3"=2, *ë=“  *%-
“2S "%ä,, “=C!%K…S“2ü 2= 2!%-S÷…,L !S"е…ü äë  ø,!%*%ã% äS=C=ƒ%…3 *=2еã%!SL C%"е!.…е",. 
"%ä "Sä ÷,“2,. ä% ä3›е K!3ä…,., = 2=*%› %öS…þ"=2, !S"е…ü _. 2%*“,÷…%“2S. 

lе2%ä, ä%“ëSä›е……  

bSäKS! ƒ!=ƒ*S" -S2%Cë=…*2%…3 C!%"%ä,"“  3 "%ä…,. %K’G*2=. ì. bS……,öS ƒ ",*%!,“2=…-
… ì K=2%ìе2!=, = 2=*%› ƒ ",*%!,“2=…… ì -Sëü2!=öSL…%ã% 2= "Sä“2SL…%ã% ìе2%äS" ƒ= ä%C%-
ì%ã%þ “S2*, `Cø2еL…= S ìеìK!=……,. -Sëü2!S" ƒ äS=ìе2!%ì C%! 2 ì*ì [1]. n“%Kë,"%“2S 
ƒK%!3 2= %C!=öþ"=……  ì=2е!S=ë3 "SäC%"Sä=ë, ƒ=ã=ëü…%C!,L… 2,ì CSä.%ä=ì ","÷е……  -S-
2%Cë=…*2%…3. g!=ƒ*, "SäK,!=ë,“ü 3 !Sƒ…,. ìS“ö . "%ä…%ã% %K’G*23 …= !Sƒ…,. ãë,K,…=. ƒ= 
ä%C%ì%ã%þ K=2%ìе2!= äë  ä%“ëSä›е……  C%ë  2=*,. L%ã% ãSä!%KS%ë%ãS÷…,. C=!=ìе2!S",  * 
*%…öе…2!=öSL -S2%Cë=…*2%…3 !Sƒ…,. ",äS". j!Sì 2%ã%, äë  *%›…%_ Sƒ %Kë=“2еL "%ä…%ã% 
%K’G*2= ä%“ëSä›3"=ë=“ü S…2еã!=ëü…= C!%K=, ?% ƒK,!=ë=“ü 3 Gì…%“2S %K’Gì%ì 20...30 ë 2= 
Cе!еìSø3"=ë=“ü. d%“ëSä›е……  ƒ!=ƒ*S" -S2%Cë=…*2%…3 ƒäSL“…þ"=ë%“ü in vitro,  * " ›,"%-
ì3, 2=* S -S*“%"=…%ì3 “2=…S (!%ƒ÷,… kþã%ë  (0,5 ìë/200 ìë) =K% 16 % !%ƒ÷,… -%!ì=ëS…3 
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(2 ìë/200 ìë)) [2]. g!=ƒ*, ƒ=.,?=ë,“ü "Sä äS_ C! ì%ã% “%… ÷…%ã% “"S2ë= 2= ƒKе!Sã=ë,“ü 
C!, “2=ëSL 2еìCе!=23!S. 

`…=ëSƒ !еƒ3ëü2=2S" 

`…=ëSƒ ƒ!=ƒ*S" -S2%Cë=…*2%…3 C%*=ƒ=", ?% ",ä%"е !Sƒ…%ì=…S22  =ëüã%-ë%!, "%ä%Lì ì. bS…-
…,öS C!еä“2="ëе…е 248 ",ä=ì,. o!%"Sä…%þ ã!3C%þ =ëüã%-ë%!, G ƒеëе…S "%ä%!%“2S,  *S C!еä-
“2="ëе…S 116 ",ä=ì,. b,“%*,ì !Sƒ…%ì=…S22 ì .=!=*2е!,ƒ3þ2ü“  2=*%› äS=2%ì%"S, е"ãëе…%-
"S 2= “,…ü%-ƒеëе…S "%ä%!%“2S. o!%"еäе…,L =…=ëSƒ C%*=ƒ=", ?% 3 ƒ!=ƒ*=. -S2%Cë=…*2%…3 
"ƒ 2,. ƒ !S÷*, ",?е ìS“2= ƒ= 2е÷SGþ ",ä%"е !Sƒ…%ì=…S22  ƒ…=÷…% ",?е …S› …= äSë …öS !S÷-
*, " öе…2!=ëü…SL ÷=“2,…S ìS“2=, ?% G ä%*=ƒ%ì "=ã%ì%ã% =…2!%C%ãе……%ã% "Cë,"3 …= е*%ë%ãS-
÷…,L “2=… !S÷*%"%_ е*%“,“2еì,. b, "ëе…S ",ä, "%ä%!%“2еL-S…ä,*=2%!S"  *%“2S "%ä, [3],  *S 
ƒ=“"Sä÷3þ2ü …=ëе›…S“2ü ä%“ëSä›е…,. "%ä%Lì " Cе!е"=›…SL KSëüø%“2S ä% Kе2=-ìеƒ%“=C!%K-
…%ã% 2,C3. t=*2%!=ì, äеã!=ä=öS_ KS%!Sƒ…%ì=…S22  ",“23C=G =…2!%C%ãе……е е"2!%-3"=…… , 
 *е ƒ3ì%"ëе…е ƒ=K!3ä…е…… ì "%ä%Lì “2S÷…,ì, "%ä=ì, !Sƒ…%ã% 2,C3, = 2=*%› …=äìS!…е ƒ=-
!%“2=……  “2% ÷,. "%ä%Lì S ì=“%",L !%ƒ",2%* “,…ü%-ƒеëе…,. "%ä%!%“2еL,  *S ",*ë,*=þ2ü 
&ö"S2S…… [ "%ä, (Microcystis aeruginosa, M. wesenbergii 2= Aphanizomenon flos-aqaue). 
bSäìS……%“2S ìS› “Cе*2!=ëü…,ì, .=!=*2е!,“2,*=ì, C%ãë,…=……  CSãìе…2S" !Sƒ…,. ã!3C "%-
ä%!%“2еL, = 2=*%› !Sƒ…,L .=!=*2е! ƒ=ëе›…%“2еL "Cë,"3 2еìCе!=23!, …= C,2%ì3 ø",ä*S“2ü 
!%ƒì…%›е……  -S2%Cë=…*2%…3 (!,“. 1) ƒ3ì%"ëþG “еƒ%……S *%ë,"=……  !%ƒ",2*3 ÷,“еëü…%“2S 
!Sƒ…,. ã!3C "%ä%!%“2еL (!,“. 2). 
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  p,“. 1. g=ëе›…S“2ü "Cë,"3 2еìCе!=23!, …=                  p,“. 2. qеƒ%……S ƒìS…, “CS""Sä…%øе…ü ìS› !Sƒ…,ì, 
  C,2%ì3 ø",ä*S“2ü !%ƒì…%›е……  -S2%Cë=…*2%…3                   ã!3C=ì, -S2%Cë=…*2%…3 = # äS=2%ì%"S; 
  !Sƒ…,. "SääSëS": =# äS=2%ì%"S; K # ƒеëе…S;                         K # ƒеëе…S; " # “,…ü%-ƒеëе…S "%ä%!%“2S 
                    " # “,…ü%-ƒеëе…S 

m= %“…%"S !еƒ3ëü2=2S" ä%“ëSä›е…ü ", "ëе……S “еƒ%……S *%ë,"=……  ƒìS…, “CS""Sä…%øе…ü 
ìS› !Sƒ…,ì, ã!3C=ì, -S2%Cë=…*2%…3 ä%“ëSä›е…,. "%ä%Lì, ?% ƒ3ì%"ëе…S C!,!%ä…,ì, -=-
*2%!=ì, # ƒìS…=ì, 2еìCе!=23!,, “%… ÷…%_ %“"S2ëе…%“2S, *%…öе…2!=öSGþ 2= .SìS÷…,ì “*ë=-
ä%ì !е÷%",…, ?% C%2!=Cë þ2ü 3 "%ä%Lì, ƒ %C=ä=ì, 2= “2%*=ì, (!,“. 2). bе“…%þ 2= "%“е-
…, ä%ìS…=…2…,ì G !%ƒ",2%* äS=2%ì%",. "%ä%!%“2еL, …= C%÷=2*3 ëS2= C!%.%ä,2ü .",ë  !%ƒ-
",2*3 ƒеëе…,. "%ä%!%“2еL, = ä!3ãSL C%ë%",…S ëS2= # “,…ü%-ƒеëе…,.. n“2=……  C!,ƒ"%ä,2ü, 
ƒ%*!еì=, ä%  ",?= ö"S2S……  "%ä, 2= “2"%!е……  2%*“,÷…,. !е÷%",… C!, "Säì,!=……S 2=*,. 
"%ä%!%“2еL. 

b ƒ"’ ƒ*3 ƒ ö,ì, ä%öSëü…% ",*%!,“2=2, S…äе*“, KS%S…ä,*=öS_ äë  %öS…*, =…2!%C%ãе……%ã% 
"Cë,"3. q23CS…ü S…ä,*=2%!…%“2S ",äS" "“2=…%"ëþG2ü“  ƒ ",*%!,“2=…… ì ƒ"еäе…,. 2=Kë,öü 
2= =2ë=“S" “=C!%K…,. %!ã=…SƒìS" S ì%…%ã!=-S÷…,. %C!=öþ"=…ü *%…*!е2…%_ ã!3C, -S2%ãSä-
!%KS%…2S" ÷, 2=*“%…%ìS÷…%_ ã!3C, "ƒ=ã=ëS. 

nöS…*3  *%“2S "%ä, …= %“…%"S !еƒ3ëü2=2S" KS%S…ä,*=öS_ C% -S2%Cë=…*2%…3 C!%"еäеì% 2=-
*,ì ìе2%ä%ì. P…äе*“ ƒ=K!3ä…е……  …="*%ë,ø…ü%ã% “е!еä%",?= !%ƒ!%Këе…,L …= %“…%"S ìе-
2%ä3 gеëS…*,$l=!"=…= !е=ëSƒ3G2ü“  2=*,ì ÷,…%ì [7]: 

 1

1

N

i zi i
i

EPI N

zi i
i

s C J
S

C J

=

=

=
∑

∑
, 



ÅÊÎËÎÃ²ß ÒÀ ÅÊÎËÎÃ²×ÍÀ Ê²ÁÅÐÍÅÒÈÊÀ 

äе  # ÷,“ë% ",äS" -S2%Cë=…*2%…3, ?% G KS%S…ä,*=2%!=ì,; N ziC  # *%…öе…2!=öS_ ÷=“2,…%* 

-S2%Cë=…*2%…3 i-ã% ",ä3; is ;  # “=C!%K…= "=ëе…2…S“2ü 2= S…ä,*=2%!…= "=ã= i-ã% ",ä3 
"ƒ 2S ƒ ä%"Sä…,*%",. 2=Kë,öü äë  ",äS"-KS%S…ä,*=2%!S" [2, 7, 8]. 

iJ

P…äе*“ ƒ=K!3ä…е……  ƒ=ëе›,2ü "Sä  ƒ *ë=“3 2= *=2еã%!S_  *%“2S "%ä, = 2=*%› "Sä !S"…  “=-
C!%K…%“2S [7]. nöS…*=  *%“2S "%ä, …= %“…%"S S…äе*“S" KS%S…ä,*=öS_ K3ë= %2!,ì=…= …= !S"…S 

 äë  ƒ!=ƒ*S" -S2%Cë=…*2%…3 "ƒ 2,. …= !Sƒ…,. äSë …*=., ?% ä%ƒ"%ë G %öS-
…,2, *ë=“  *%“2S "%ä, # III 2= IV, *=2еã%!S_  *%“2S "%ä, # &C%ìS!…% ƒ=K!3ä…е…S[ 2= 
&K!3ä…S[, !S"е…ü “=C!%K…%“2S #  
-ìеƒ=“=C!%K…,L 2= -ìеƒ=-“=C!%K…,L, !S"е…ü ã=ë%K…%“2S # %ëSã%ã=ë%K…%-S…ä,-е!е…2…,L 

2= %ëSã%ã=ë%K…%-ã=ë%-Sëü…,L, 2!%-S÷…,L !S"е…ü # ìеƒ=2!%-…,L 2= е"2!%-…,L. o%!S"… …-
…  !еƒ3ëü2=2S" %öS…*,  *%“2S "%ä, C% S…äе*“=ì KS%S…ä,*=öS_ 2= !еƒ3ëü2=2=ì .SìS÷…,. =…=ëS-
ƒS" (!S"е…ü …S2!,2S", %!2%-%“-=2S", …е%!ã=…S÷…%ã% -%“-%!3) C%*=ƒ=" ",“%*3 ä%“2%"S!…S“2ü 
!еƒ3ëü2=2S" *%…2!%ëþ. nä…=* %öS…*= …= %“…%"S S…äе*“S" KS%S…ä,*=öS_ G =äе*"=2…Sø%þ äë  
%öS…*, *%ìCëе*“…%ã% =…2!%C%ãе……%ã% "Cë,"3 …= е*%“,“2еì3. 

2, 6...3,3EPIS =

β α

n*!Sì ",*%!,“2=…%ã% S…äе*“3 ƒ=K!3ä…е……  …= %“…%"S 3…S"е!“=ëü…%ã% ìе2%ä3 gеëS…*,$
l=!"=…=, S“…3G ƒ…=÷…,L …=KS! KS%2,÷…,. S…äе*“S" [5] %!SG…2%"=…,. …= *%…*!е2…S ",ä, 2е“-
2%",. %!ã=…SƒìS" 2= ƒ=C!%C%…%"=…S 3 !Sƒ…,. *!=_…=. “"S23 äë  %öS…*, е*%ë%ãS÷…%ã% “2=…3 
*%…*!е2…,. "%ä…,. %K’G*2S". gS“2="ë þ÷, !еƒ3ëü2=2,, %2!,ì=…S ƒ ",*%!,“2=…… ì !Sƒ…,. 
KS%2,÷…,. S…äе*“S", ì%›…= ", ",2, !%ƒKS›…%“2S 3 %öS…öS е*%ë%ãS÷…%ã% “2=…3, ?% ",*ë,*=-
…% !Sƒ…%þ ÷32ë,"S“2þ ",K!=…,. KS%S…ä,*=2%!S" ä% *%…*!е2…,. ",äS" ƒ=K!3ä…е…… .  

lе2%ä,*= %öS…*, !S"…  2%*“,÷…%“2S ƒ= ä%C%ì%ã%þ KS%S…ä,*=öS_ C% -S2%Cë=…*2%…3 C%ë -
ã=G 3 ",ƒ…=÷е……S ƒìS…, *%…öе…2!=öS_ ÷=“2,…%* "%ä%!%“2еL CSä äSGþ 2%*“,÷…,. !е÷%",…, ?% 
ìS“2 2ü“  3 2е“2%"=…SL "%äS 3 C%!S"… ……S ƒ *%…2!%ëеì. j%!%2*%÷=“…е KS%2е“23"=……  # 96 
ã%ä,… # ä%ƒ"%ë G ",ƒ…=÷=2, …= "…S“2ü ã%“2!%_ 2%*“,÷…%_ äS_ 2е“2%"=…%_ "%ä, …= "%ä%!%“2S, 
= 2!,"=ëе # 14 äSK # …= "…S“2ü .!%…S÷…%_ 2%*“,÷…%_ äS_. r  *%“2S 2е“2-%K’G*2= ",*%!,“2%-
"3G2ü“  *3ëü23!= "%ä%!%“2еL Scenedesmus quadrtcauda (Turp) Breb. =K% Chlorella 
vulgaris Beijer [4, 9]. b%ä%!%“2S ",!%?3þ2ü …= ø23÷…%ì3 ›,",ëü…%ì3 “е!еä%",?S r“Cе…-
“ü*%ã% 1 1 3 “2е!,ëü…SL *%ëKS ƒ öSë%ä%K%",ì %“"S2ëе…… ì ë=ìC=ì, äе……%ã% “"S2ë=, !%ƒ-
ìS?е…,ì, …= "Sä“2=…S 30...40 “ì "Sä C%"е!.…S *3ëü23!,, %“"S2ëе…S“2ü 2000...3000 ë*. j3ëü-
23!3 Cе!S%ä,÷…% Cе!еìSø3þ2ü “2!3ø3þ÷, 1#2 !=ƒ, …= ä%K3. nC2,ì=ëü…= 2еìCе!=23!= 
äë  ",!%?3"=……  "%ä%!%“2еL 18...20 °q. dë  C!%"еäе……  ä%“ëSä›е……  !S"…  2%*“,÷…%“2S 
",*%!,“2%"3þ2ü 5#7 ä%K%"3 *3ëü23!3 "%ä%!%“2еL -Sëü2!%"=…3 ÷е!еƒ ìеìK!=……,L -Sëü2! 
1 4. oSäã%2%"ëе…S "%ä%!%“2S Cе!е…%“ 2ü ä% *%ëK, ƒ 30...50 ìë "%ä,, *%…öе…2!=öS  -S2%C-

ë=…*2%…3 “*ë=ä=G ( ) 65...10 10⋅  ìë$1. d=ëS ã%23þ2ü ä"S *%ëK, ƒ 100 ìë *%…2!%ëü…%_ 2= 2е“2%-

"=…%_ "%ä,, 3  *S ä%ä=þ2ü C% 0,5 ìë CSäã%2%"ëе…%_ *3ëü23!, "%ä%!%“2еL, = 2=*%› C% 0,1 ìë 
›,",ëü…%ã% “%ëü%"%ã% !%ƒ÷,…3 ìS*!%еëеìе…2S". j%…2!%ëþþ2ü C%÷=2*%"3 *%…öе…2!=öSþ 

-S2%Cë=…*2%…3, ?% C%",……= “*ë=ä=2, ( ) 325...50 10⋅  ìë$1. j%ëK, !%ƒìS?3þ2ü 3 ëþìS…%“2=2 

…= ƒ=ä=…,L ÷=“. d=ëS !%ƒ!=.%"3þ2ü  # "Sä…%øе……  *%…öе…2!=öS_ -S2%Cë=…*2%…3 3 2е“-

2%"=…%ì3 ( ) 2= *%…2!%ëü…%ì3 (C ) ƒ!=ƒ*=. "%ä,, ?% .=!=*2е!,ƒ3G !S"е…ü S…2еã!=ëü-

…%_ 2%*“,÷…%“2S 

TK

0ZZiC

0T Zi ZK C C= .   
n“%Kë,"S“2þ "Cë,"3 ƒ=K!3ä…þ"=ëü…,. .SìS÷…,. !е÷%",… …= "%ä…S е*%“,“2еì, G …е ë,-
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