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' 48A5@B0FV9=V9 @>1>BV =0 >A=>2V 4>A;V465=ь >1ґ@C=B>20=> <5B>48 

1>@>Bь18 B0 ?@>DV;0:B8:8 V=207V9=8E 70E2>@N20=ь AB02>28E @81. 

�0?@>?>=>20=89 :><?;5:A 1>@>Bь18 B0 ?@>DV;0:B8:8 7 5:B>?0@078B>70<8 

AB02>28E @81 =0 >A=>2V 2VBG87=O=8E ?@5?0@0BV2 $81>;V: B0 �><1V9>4. 
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"1ґ@C=B>20=> :><?;5:A ?@>DV;0:B8G=8E 70E>4V2 70 V=207V9=8E E2>@>1 

AB02>2>W @818 7 70AB>AC20==O< $81>;V:C B0 �><1V9>4C. 
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V=A?5:BC20==O, <V:@>1V>;>3VW, 3V3Vє=8 B0 ?0B>;>3VG=>W 0=0B><VW D0:C;ьB5BC 
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=0 B5@8B>@VW %C<Aь:>W >1;0ABV 2AB0=>2;5=> =0O2=VABь 2191 AB02:V2, I> <0NBь 

7030;ь=C ?;>IC ?>25@E=V 11384 30 B0 <0NBь ?>2=89 >1’є< 2>48 124,3 <;=. <3
. 

�545==O @81=8FB20 2 >1;0ABV 74V9A=NєBьAO 70 @0EC=>: D>=4C 2=CB@VH=VE 

2>4>9<, ?;>I0 O:>3> AB0=>28Bь 16041 30, 2 B><C G8A;V 43 2>4>AE>28I, I> 

<0NBь 7030;ь=C ?;>IC 4657 30, 0 B0:>6 2191 AB02>:, I> <0NBь 7030;ь=C 

?;>IC 11384 30 2>4=>3> 475@:0;0. !0 B5@8B>@VW %C<Aь:>W >1;0ABV є 1543 
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�8@>IC20==O< >1’є:BV2 0:20:C;ьBC@8 2 %C<Aь:89 >1;0ABV 709<0NBьAO 

212 AC1’є:BV2 3>A?>40@N20==O, 7 O:8E 40 F5 N@848G=V >A>18, 0 172 DV78G=V 

>A>18-?V4?@8є<FV, B0:8< G8=>< 20@B> 2V4<VB8B8, I> %C<I8=0 <0є 25;8:89 

?>B5=FV0; 4;O @>728B:C @81=8FB20 B0 28@>1=8FB20 0:20:C;ьBC@8. � 

@57C;ьB0BV >?@0FN20==O AB0B8AB8G=8E 40=8E 70 2021 @V: 28@>I5=> 
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?@>4C:FVW 0:20:C;ьBC@8. 
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B5@8B>@VW %C<Aь:>W >1;0ABV 70 2024 @>FV B>20@=>W A:;0;8 1404,3 B>==8 ?@8 

28:>@8AB0==V ?;>IV 2,5 B8A. 30. � ?>@V2=O==V 7 2023 @>FV 28@>1=8FB2> @818, 

=572060NG8 =0 2>є==V 4VW, <0;> 71V;ьH5==O =0 46 % (=0 443 B>==8).  

!091V;ьHC :V;ь:VABь ?> 2840E 2>4=8E 1V>@5AC@AV2 %C<I8=8 AB0=>282 

:>@>? 3 53,8 %, B>2AB>;>18: 3 30,7 %, :0@0Aь A@V1;OAB89 3 8,9 % 2V4 7030;ь=>W 

:V;ь:>ABV @50;V7>20=>W @818. 
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A?@8OB8<5 70?>1V30==N ?>H8@5==O @O4C V=D5:FV9=8E B0 V=207V9=8E 
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21,05 % 2V4 25A=O=>3> @V2=O, I> ?>2’O70=> 7 0=B@>?>35==8< 2?;82><. 

#>:07=8:8 ?5@<0=30=0B=>W B0 1VE@><0B=>W >:8A=N20=>ABV 2>48 4>A;V4=>3> 

AB02C ?V428IC20;0AO 2V4 25A=8 4> ;VB0 B0 7=86C20;0AO 4> >A5=V. !0A8G5=VABь 

2>48 :8A=5< 1C;0 4>AB0B=ь>N B0 =5 28E>48;0 70 <56V =>@<8, I> 2 A2>N G5@3C 

A?@8O;> 2545==N @81=8FB20. '<>28 4;O 28@>IC20==O @818 2 4>A;V4=8E 

AB020E 1C;8 A?@8OB;828<8.  

�0 ?5@V>4 5?V7>>B8G=>3> 4>A;V465==O 28O2;5=> 71C4=8:V2 Trichodina sp., 

Chilodonella cyprini, Ichthyophthirius multifiliis, Myxobolus pavlowski, Apiosoma 

sp., Dactylogyrus vastator, Gyrodactylus extensus, Bothriocephalus gowkongensis, 

Lernaea cyprinacea, Argulus foliaceus. #@8 0=0;V7V 1C;> 2AB0=>2;5=>, I> 

=091V;ьH89 2V4A>B>: (65,71 %) 70E2>@N20=ь @818 A?@8G8=ONBь 71C4=8:8 

?@>B>7>>7V2, 23,07 % 2V4=>A8;8Aь 4> <>=>35=>W4>7V2, 9,45 % - 4> :@CAB0F5>7V2, 

1,75 % - 4> F5AB>4>7V2. �>A;V465==V 3V4@>1V>=B8 =0 ?0@078B0@=V E2>@>18 

?@>2545=V 2 )0@:V2Aь:89 >1;0ABV 4>72>;8;8 287=0G8B8, I> 71C4=8:V2 

F5AB>4>7V2, <>=>35=>W4>7V2, B@5<0B>4>7V2, =5<0B>4>7V2, ?@>B>7>>7V2 @81 =5 

1C;> 28O2;5=>. #@>B5 C ?5@V>4 28:>=0==O 4>A;V465==O =0 0@0E=>5=B><>78 

@81 2AB0=>2;5=> >48= ?>78B82=89 28?04>: =0 ;5@=5>7. 

�=0;V7 >B@8<0=8E @57C;ьB0BV2 4>72>;82 @>7@0EC20B8 A?V22V4=>H5==O 

70E2>@N20=ь ?0@078B0@=>W 5BV>;>3VW C @818: 65,71 % 70E2>@N20=ь 

A?@8G8=ONBь 71C4=8:8 ?@>B>7>>7V2; 23,07 % 2V4=>A8;8Aь 4> <>=>35=>W4>7V2, 

9,45 % - 4> :@CAB0F5>7V2, 1,75 % - 4> F5AB>4>7V2. 
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5-?>@FV9, O:V 2=>A8;8 C <VAFO 3>4C20==O 7 V=B5@20;>< 1-2 3>48=8. �@V< 

;V:C20;ь=8E 70E>4V2 2 3>A?>40@AB2V 4;O 1>@>Bь18 7 DV;><5B@>W4>7>< 1C2 

?@>2545=89 :><?;5:A 3>A?>40@Aь:>->@30=V70FV9=8E 70E>4V2: C 
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�><?;5:A ;V:C20;ь=>-?@>DV;0:B8G=8E 70E>4V2 A?@8O2 7=865==N A5@54=ь>3> 

?>:07=8:0 5:AB5=A82=>ABV V=207VW 7 72,72 % 4> 9,09 % B0 7=865==N A5@54=ь>3> 

?>:07=8:0 V=B5=A82=>ABV V=207VW 7 2,45 4> 0,09. #V4 4VєN ?@5?0@0BC $81>;V: 

>7=0:8 70E2>@N20==O 70 >@30=>;5?B8G=8E 4>A;V465=ь =5 28O2;5=>, @810 =5 

2V4@V7=O;0Aь 2V4 ?>:07=8:V2 ?@8B0<0==8E =5C@065=V9 @81V. #@>2545==O 

;01>@0B>@=8E 4>A;V465=ь 4>72>;8;> 2AB0=>28B8, I> 70E2>@N20==O =530B82=> 

2?;820є =0 ?>:07=8:8 28O2;5==O 10:B5@V9 2 ?>25@E=528E B0 3;81>:8E H0@0E. 

&0:>6 2V4<VG0;8Aь ?V428I5==O @V2=O :8A;>B=>ABV 2 ;C6=C AB>@>=C C 

C@065=>W @818. #>:07=8:8 :8A;>B=>ABV @818 ?VA;O ;V:C20==O 2V@>3V4=> =5 

2V4@V7=O;8Aь 2V4 =5C@065=>W @818. &0:>6 2V4<VG0;8Aь C E2>@>W @818 

2V4<VG0;8Aь AC<=V2=0 @50:FVO 7 AV@G0=>:8A;>N <V44N, AC<=V2=0 @50:FVO 7 

@50:B82>< !5A;5@0 B0 71V;ьH5=89 2<VAB 2>;>38. 

#@5?0@0B $81>;V: ?>:0702 28A>:C 5D5:B82=VABь 2 28@>1=8G8E C<>20E B0 

<>65 1CB8 @5:><5=4>20=89 O: 5D5:B82=89 70AV1 ?@8 ;V:C20==V @818 2V4 

DV;><5B@>W4>7C. 

� ?>40;ьH><C 1C;8 ?@>2545=V 4>A;V465==O =0?@02;5=V =0 @>7@>1:C 

=>2>3> ?@5?0@0BC ?@>B8 5:B>?0@078B>7V2 @818 =0 >A=>2V ?>2V4>=-9>4C. �0 

<5B>4>< �. �5@15@0 2AB0=>2;5=89 ?>:07=8: DL50 ?>2V4>=-9>4C =0 :>@>?0E, 

O:89 4>@V2=N202 6800 <3/:3; 70 4>?><>3>N ?@>3@0<8 «LD50» 6925,9 <3/:3.; 70 

<5B>4>< #5@H8=0 A:;040є 6916,8 <3/:3 2038. �87=0G5=>, I> ?>:07=8: 

A5@54=ь>W 3>AB@>W A5@54=ь>;5B0;ь=>W 4>78 4;O ?@5?0@0BC �><1V9>4 =0 @81V 

A:;040є 6880,9 <3/:3, I> 2V4?>2V40є G5B25@B>W 3@C?8 B>:A8G=>ABV 

(<0;>B>:A8G=V @5G>28=8) 73V4=> �"%& 12.1.007-76. 

!0 =0ABC?=><C 5B0?V 4>A;V465=ь 1C;> 287=0G5==O B5@0?52B8G=>3> 

5D5:BC ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C I>4> E2>@>W =0 5:B>?0@078B>78 

@818 2 5:A?5@8<5=B0;ь=8E C<>20E. #@8 5:A?5@8<5=B0;ь=><C 70AB>AC20==V 

?@5?0@0BC �><1V9>4 2AB0=>2;5=>, I> >1@>1:0 @818 ?@5?0@0B>< 7 

:>=F5=B@0FVєN 0,05 % 4VNG>W @5G>28=8 2 ?5@HV9 4>A;V4=V9 3@C?V <0;> 
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=54>AB0B=V9 B5@0?52B8G=89 5D5:B (33,33 %). #@8 >1@>1FV @818 ?@5?0@0B>< 2 

:>=F5=B@0FVW 0,1 % 2V4<VG0;8 71V;ьH5==O B5@0?52B8G=>W 5D5:B82=>ABV 4> 

58,33 %, ?@>B5 2 :>=F5=B@0FVW 0,2 % ?@5?0@0BC 2V4<VG0;8 100 % 

B5@0?52B8G=89 5D5:B. �0AB>AC20==O ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C 

70157?5G8;> 100 % 715@565=VABь @81 2 5:A?5@8<5=B0;ь=8E C<>20E, ?>@V2=O=> 

7 :>=B@>;ь=>N 3@C?>N, 45 715@565==O A:;0;> 91,67 %. �0AB>AC20==O 0,2 % 

@>7G8=C ?@5?0@0BC �><1V9>4 ?@>O28;> 100 % B5@0?52B8G=C 5D5:B82=VABь ?@8 

;V:C20==V :>@>?V2 2V4 5:B>?0@078BV2 2 5:A?5@8<5=B0;ь=8E C<>20E. #V4 4VєN 

?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C 2V4<VG0;8 2V@>3V4=5 71V;ьH5==O :V;ь:>ABV 

;59:>F8BV2, 5@8B@>F8BV2, 35<>3;>1V=C, 35<0B>:@8BC 2 :@>2V @81 4>A;V4=>W 

3@C?8. 

�AB0=>2;5=>, I> 70AB>AC20==O 9>4<VAB:>3> 70A>1C �><1V9>4 C 

28@>1=8G8E C<>20E C :>=F5=B@0FVW 0,2 % 7=8ICє 5:B>?0@078BV2 G. kobayashii, 

L. cyprinacea. P. lusiana B0 10:B5@V0;ь=C <V:@>D;>@C E coli, A. hydrophila, 

A. salmonicida, P. anguilliseptica, S. aureus, S. iniae, L. monocytogenes, 

Micrococcus spp. =0 ?>25@E=V :>@>?0. � B>9 65 G0A 2<VAB Escherichia coli 

7=8782AO C ## «,<0BCE0» =0 98,96 %, C &"� «�46>;0» 3 =0 99,2 %, C 

&"� «$OA=O=Aь:5» 3 =0 84,32 %, ?>@V2=O=> 7 ?>G0B:>< 5:A?5@8<5=BC. 

'@065==O A. hydrophila ?VA;O >1@>1:8 7<5=H8;>Aь C ## «,<0BCE0» =0 

94,51 %, C &"� «�46>;0» 3 =0 80,28 %, C &"� «$OA=O=Aь:5» 3 =0 99,15 %, 

?>@V2=O=> 7 <>=VB>@8=3><.  

�>=B0<V=0FVO :>@>?0 A. salmonicida 7<5=H8;>Aь ?VA;O >1@>1:8 

5:A?5@8<5=B0;ь=8< 70A>1>< C :>=F5=B@0FVW 0,2 % C ## «,<0BCE0» =0 

97,23 %, C &"� «�46>;0» 3 =0 94,00 %, C &"� «$OA=O=Aь:5» 3 =0 79,06 %, 

?>@V2=O=> 7 @57C;ьB0B0<8 <>=VB>@8=3C.  

$V25=ь >1AV<5=V==O @818 P. anguilliseptica 7=8782AO C ## «,<0BCE0» =0 

99,08 %, C &"� «�46>;0» 3 =0 97,91 %, C &"� «$OA=O=Aь:5» 3 =0 99,41 %. 

'@065==O :>@>?0 S. aureus 7<5=H8;>Aь ?VA;O >1@>1:8 9>4<VAB:8< 

70A>1>< C ## «,<0BCE0» =0 92,15 %, C &"� «�46>;0» 3 =0 98,74 %, C &"� 

«$OA=O=Aь:5» 3 =0 93,89 %, ?>@V2=O=> 7 ?>G0B:>28<8 40=8<8. 
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$V25=ь Streptococcus iniae 7=8782AO C ## «,<0BCE0» =0 80,90 %, C &"� 

«�46>;0» 3 =0 99,63 %, C &"� «$OA=O=Aь:5» 3 =0 83,30 %. 

�V;ь:VABь L. monocytogenes 7<5=H8;0Aь C ## «,<0BCE0» =0 96,25 %, C 

&"� «�46>;0» 3 =0 96,08 %, C &"� «$OA=O=Aь:5» 3 =0 98,13 %, ?>@V2=O=> 7 

@57C;ьB0B0<8 <>=VB>@8=3C. 

'@065==O :>@>?0 Micrococcus spp. 7=878;>Aь ?VA;O >1@>1:8 4>A;V4=8< 

70A>1>< C ## «,<0BCE0» =0 93,74 %, C &"� «�46>;0» 3 =0 96,37 %, C &"� 

«$OA=O=Aь:5» 3 =0 92,26 %. 

!0<8 4;O @81=8Fь:8E 3>A?>40@AB2 1C;> 70?@>?>=>20=> AE5<C 

?@>DV;0:B8:8 B0 ;V:C20==O 70 5:B>?0@078B0@=8E 70E2>@N20=ь, O:0 A:;040;0Aь 

7 >1@>1:8 @81>?>A04:>2>3> <0B5@V0;C ?@8 ?5@52575==V 01> ?>A04FV 0,2 % 

@>7G8=>< �><1V9>4C ?@8 5:A?>78FVW 3 3>48=8. �;O >1@>1:8 @818 I> 

?5@51C20є 2 2>4>9<V @5:><5=4Cє<> 70AB>AC20B8 ?@5?0@0B $81>;V: 2 A:;04V 

;V:0@Aь:>-:>@<>2>W AC<VHV C A?V22V4=>H5==V 1:100. 

� <5B>N 282G5==O 5D5:B82=>ABV ;V:C20;ь=>-?@>DV;0:B8G=>W 

5D5:B82=>ABV 70?@>?>=>20=>W AE5<8 ?@5?0@0BV2 ?@>2>48;8 2 2024 @>:C =0 107V 

AB02V2 ## «%C<8B5E=>:>@<», 45 @5єAB@C20;8 C@065==O 42>@VG>: B0 

B@ь>E@VG>: :>@>?V2 5:B>?0@078B0<8 (;5@=5>7>< B0 3V4@>40:B8;ь>7><). 

�0AB>AC202H8 70?@>?>=>20=C AE5<C 2 3>A?>40@AB2V (>1@>1:0 �><1V9>4>< B0 

$81>;V:><) <>65<> 7@>18B8 28A=>2>:, I> 2>=0 є 5D5:B82=>N B0 70157?5GCє 

7=865==O @V2=O C@065==O 5:B>?0@078B0<8 C 42CE@VG>: =0 7,04 % B0 C 

B@ь>E@VG>: =0 6,72 %.  

&0:8< G8=><, <>65<> 7@>18B8 28A=>2>:, I> 70?@>?>=>20=0 AE5<0 

1>@>Bь18 ?@>B8 5:B>?0@078B>7V2 AB02>2>W @818, I> A:;040єBьAO 7 >1@>1:8 

@81>?>A04:>2>3> <0B5@V0;C ?@8 ?5@52575==V 01> ?>A04FV 0,2 % @>7G8=>< 

�><1V9>4C ?@8 5:A?>78FVW 3 3>48=8 B0 28:>@8AB0==O ?@5?0@0BC $81>;V: 2 

A:;04V ;V:0@Aь:>-:>@<>2>W AC<VHV 4;O >1@>1:8 @818, I> ?5@51C20є 2 2>4>9<V 

?>:070;0 A515 5D5:B82=>N B0 @5:><5=4Cє<> 4;O 70?@>20465==O 2 

28@>1=8FB2> 2 @81=8Fь:8E 3>A?>40@AB20E. 
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 0B5@V0;8 48A5@B0FV9=>W @>1>B8 @5:><5=4Cє<> 28:>@8AB>2C20B8 ?@8 

282G5==V :C@AV2 «#0@078B>;>3VO B0 V=207V9=V E2>@>18 B20@8=», «)2>@>18 

3V4@>1V>=BV2» ?@8 ?V43>B>2FV D0EV2FV2 >A2VB=ь>3> @V2=O « 03VAB@» 7V 

A?5FV0;ь=>ABV 211 «�5B5@8=0@=0 <548F8=0». 

#@5?0@0B8 �><1V9>4 B0 $81>;V: 70AB>A>2C20B8 73V4=> AE5<8 2 

@81=8Fь:8E 3>A?>40@AB20E 4;O 1>@>Bь18 B0 ?@>DV;0:B8:8 5:B>?0@078B>7V2 

AB02>2>W @818 73V4=> AE5<8. 

 

�;NG>2V A;>20: @810, 157?5:0 B0 O:VABь ?@>4C:FVW, 5:B>?0@078B>78 @81, 

3V4@>EV<VG=V ?>:07=8:8 2>48, 0:20:C;ьBC@0, 42>@VG:8, B@ь>@VG:8 :>@>?0, 

Cyprinus carpio (L.). 

 

 

ANNOTATION 

 

Yarmoshenko Yu.H. "Experimental Justification of Therapeutic and 

Preventive Measures for Invasive Diseases of Pond Fish." – Qualification 

scientific work as a manuscript. Dissertation for the degree of Doctor of 

Philosophy in the specialty 211 "Veterinary Medicine" – Sumy National Agrarian 

University, Ministry of Education and Science of Ukraine, Sumy, 2025. 

This dissertation substantiates, based on research, methods of combating and 

preventing invasive diseases of pond fish. A complex of therapeutic and preventive 

measures against ectoparasitoses of pond fish using domestic preparations Rybolik 

and Kombiyod has been proposed. 

The aim of the work was to justify therapeutic and preventive measures for 

invasive diseases of pond fish. 

For the first time, the dissertation substantiates control methods for invasive 

diseases of pond fish in the north-eastern region of Ukraine. It analyzes 

aquaculture production in the Sumy region and the impact of abiotic factors of the 

aquatic environment on the well-being of pond fish. The epizootic situation 
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concerning pond fish diseases under fish farm conditions in northeastern Ukraine 

has been identified. Toxicological studies were conducted, and the use of a new 

antiparasitic drug based on povidone-iodine was justified. A complex of preventive 

measures for invasive diseases of pond fish using Rybolik and Kombiyod has been 

developed. 

The dissertation materials are part of the comprehensive scientific research 

of the Department of Veterinary Sanitary Inspection, Microbiology, Hygiene, and 

Pathological Anatomy of Sumy National Agrarian University within the 

frameworks of the following R&D plans: 

 5Forecasting the Risks of Transboundary Introduction and Spread of 

Especially Dangerous Animal Diseases and Development of Scientifically Justified 

Disinfection Systems Based on Innovative Import-Substituting Highly Effective 

Agents6 (State Registration No. 0115U001342, 201832023); 

 5Scientifically Justified Concept of Biological Threat Control and 

Development of Innovative Means for the Prevention of Epidemiologically 

Significant Animal Diseases for National Security6 (State Registration No. 

0123U104542, 202332032). 

The research was carried out from 2021 to 2025 in the laboratories 

5Innovative Technologies and Safety and Quality of Livestock Products6 and 

5Veterinary Pharmacy6 of the Department of Veterinary Sanitary Inspection, 

Microbiology, Hygiene, and Pathological Anatomy at the Faculty of Veterinary 

Medicine of Sumy National Agrarian University, as well as in the scientific 

laboratory of NPF 5Brovafarma6, the Sumy Regional State Laboratory of the State 

Service of Ukraine on Food Safety and Consumer Protection, and the Kharkiv 

Regional State Laboratory of the same service. 

Production studies were carried out in the fish farms LLC 5Bdzhola6, LLC 

5Ryasyanske6, and PE 5Shmatukha” in the Sumy region. The development of a set 

of measures to combat ectoparasitoses of pond fish was conducted at PE 

5Sumitekhnokorm6. 
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According to statistical analysis, there are 2,191 ponds in Sumy region with 

a total surface area of 11,384 ha and a total water volume of 124.3 million m³. Fish 

farming in the region is based on inland water bodies totaling 16,041 ha, including 

43 reservoirs (4,657 ha) and 2,191 ponds (11,384 ha). There are 1,543 rivers in 

Sumy region with a total length of 8,020 km, indicating a sufficient natural base 

for fish farming. 

Fish farming is conducted by 212 business entities, including 40 legal 

entities and 172 individual entrepreneurs, which highlights the great potential for 

aquaculture development. In 2021, 1,708.56 tons of aquaculture products were 

produced, and in 2022 3 1,192.9 tons. In 2024, the total aquaculture production 

amounted to 1,404.3 tons, showing a 46% increase compared to 2023 despite 

wartime conditions. 

Among the aquatic bioresources in Sumy region, carp made up 53.8%, silver 

carp 3 30.7%, and silver crucian carp 3 8.9% of the total fish sold. 

Monitoring the hydrochemical and hydrological regime of ponds is key to 

intensive fish farming and helps prevent the spread of infectious and invasive fish 

diseases. The analysis of abiotic factors showed increasing water mineralization 

from spring to summer, decreasing in autumn. Hydrochemical indicators met the 

standards for fish farming (GDK OST15.372-87), with pH values ranging from 

7.09 to 7.69, indicating calcium bicarbonate-type water. Concentrations of major 

ions (Ca²z, Cl{, Mg²z, Naz+Kz) remained within acceptable limits. Biogenic 

elements were also within the norm, although NH¤⁺ increased by 80% in summer 

compared to spring and decreased by 21.05% in autumn due to anthropogenic 

factors. 

Identified pathogens included: Trichodina sp., Chilodonella cyprini, 

Ichthyophthirius multifiliis, Myxobolus pavlowski, Apiosoma sp., Dactylogyrus 

vastator, Gyrodactylus extensus, Bothriocephalus gowkongensis, Lernaea 

cyprinacea, Argulus foliaceus.Protozoan diseases accounted for 65.71%, 

monogenean infections 3 23.07%, crustacean infections 3 9.45%, and cestode 

infections 3 1.75%. No cestodes, monogeneans, trematodes, nematodes, or 
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protozoans were found in the studied fish from Kharkiv region, but a positive case 

of lernaeosis was detected. 

To combat philometroidosis, the Rybolik preparation (NPF "Brovafarma") 

was used: 1 kg of Rybolik was mixed with 99 kg of feed and administered as a 

medicated feed mixture (MFM) at 1.5% of the estimated fish biomass. The daily 

therapeutic dose was divided into 5 portions fed every 132 hours. Additional 

measures included installing grates at contaminated water sources and sand-gravel 

filters to block the entry of intermediate hosts (cyclops). 

This comprehensive treatment reduced the extensive invasion index from 

72.72% to 9.09% and the intensive invasion index from 2.45 to 0.09. Organoleptic 

analysis found no visible disease symptoms in treated fish. Laboratory studies 

revealed that the disease adversely affected bacterial indicators and alkalinity in 

sick fish. After treatment, these values were comparable to healthy fish. Also noted 

were ambiguous reactions with sulfuric acid copper and Nessler’s reagent, and an 

increased moisture content in diseased fish. 

Rybolik demonstrated high effectiveness in production conditions and can 

be recommended for treating philometroidosis in fish. 

Subsequently, studies were conducted aimed at developing a new 

preparation against fish ectoparasitoses based on povidone-iodine. According to 

the method of G. Kerber, the LD¥₀ of povidone-iodine in carp was determined to be 

6800 mg/kg; using the "LD50" software, it was calculated as 6925.9 mg/kg; and by 

the Pershin method, it was 6916.8 mg/kg of body weight. It was established that 

the average acute median lethal dose for the Kombiyod preparation in fish is 

6880.9 mg/kg, which corresponds to toxicity class IV (low-toxicity substances) 

according to GOST 12.1.007-76. 

At the next stage of the research, the therapeutic effect of the povidone-

iodine-based preparation was determined on fish affected by ectoparasitoses under 

experimental conditions. Experimental use of Kombiyod showed that treatment of 

fish with a concentration of 0.05% of the active substance in the first test group 

had insufficient therapeutic effect (33.33%). When treated with a concentration of 
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0.1%, the therapeutic effectiveness increased to 58.33%; however, a 0.2% 

concentration resulted in 100% therapeutic effectiveness. Application of the 

povidone-iodine-based preparation ensured 100% fish survival under experimental 

conditions, compared to 91.67% in the control group. A 0.2% solution of 

Kombiyod demonstrated 100% therapeutic efficacy in treating carp from 

ectoparasites under experimental conditions. Under the influence of the povidone-

iodine-based preparation, a statistically significant increase in leukocytes, 

erythrocytes, hemoglobin, and hematocrit in the blood of the treated fish group was 

observed. 

It was established that the use of the iodine-containing agent Kombiyod 

under production conditions at a concentration of 0.2% effectively eliminated 

ectoparasites G. kobayashii, L. cyprinacea, P. lusiana, and bacterial microflora 

including E. coli, A. hydrophila, A. salmonicida, P. anguilliseptica, S. aureus, S. 

iniae, L. monocytogenes, and Micrococcus spp. on the surface of carp. At the same 

time, Escherichia coli levels were reduced by 98.96% at PE "Shmatukha", 99.2% 

at LLC "Bdzhola", and 84.32% at LLC "Ryasnyanske", compared to the beginning 

of the experiment. Infections with A. hydrophila were reduced by 94.51% at PE 

"Shmatukha", 80.28% at LLC "Bdzhola", and 99.15% at LLC "Ryasnyanske", 

compared to monitoring data. 

Contamination of carp by A. salmonicida decreased after treatment with the 

experimental agent at 0.2% concentration by 97.23% at PE "Shmatukha", 94.00% 

at LLC "Bdzhola", and 79.06% at LLC "Ryasnyanske", compared to the 

monitoring results. 

The level of infestation by P. anguilliseptica decreased by 99.08% at PE 

"Shmatukha", 97.91% at LLC "Bdzhola", and 99.41% at LLC "Ryasnyanske". 

Infestation of carp by S. aureus was reduced after treatment with the iodine-

containing agent by 92.15% at PE "Shmatukha", 98.74% at LLC "Bdzhola", and 

93.89% at LLC "Ryasnyanske", compared to initial data. 

The level of Streptococcus iniae decreased by 80.90% at PE "Shmatukha", 

99.63% at LLC "Bdzhola", and 83.30% at LLC "Ryasnyanske". 
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The number of L. monocytogenes was reduced by 96.25% at PE 

"Shmatukha", 96.08% at LLC "Bdzhola", and 98.13% at LLC "Ryasnyanske", 

compared to monitoring results. 

Infestation of carp by Micrococcus spp. was reduced by 93.74% at PE 

"Shmatukha", 96.37% at LLC "Bdzhola", and 92.26% at LLC "Ryasnyanske" after 

treatment with the experimental agent. 

We proposed a prevention and treatment scheme for ectoparasitic diseases in 

aquaculture farms, which includes treating fish stock during transport or stocking 

with a 0.2% Kombiyod solution for 3 hours. For fish in ponds, we recommend 

using Ribolik as part of a medicated feed mixture in a 1:100 ratio. 

To study the therapeutic and preventive efficacy of the proposed drug 

scheme, trials were conducted in 2024 at the ponds of PE "Sumitekhnokorm", 

where ectoparasitic infections (lerneosis and gyrodactylosis) were registered in 

two- and three-year-old carp. Applying the proposed scheme (treatment with 

Kombiyod and Ribolik) in the facility demonstrated its effectiveness, reducing 

ectoparasitic infections by 7.04% in two-year-old and 6.72% in three-year-old 

carp. 

Thus, we can conclude that the proposed strategy to combat ectoparasitoses 

in pond fish4comprising treatment of fish stock during transport or stocking with 

0.2% Kombiyod solution for 3 hours and the use of Ribolik in medicated feed 

mixtures for pond fish4has proven effective and is recommended for 

implementation in aquaculture farms. 

The materials from this dissertation are recommended for use in the study of 

courses such as "Parasitology and Invasive Diseases of Animals" and "Diseases of 

Hydrobionts" in training specialists at the "Master's" level in the specialty 211 

"Veterinary Medicine". 

The preparations Kombiyod and Ribolik are recommended for use in 

aquaculture farms according to the developed scheme for the treatment and 

prevention of ectoparasitoses in pond fish. 



15 

Keywords: fish, product safety and quality, fish ectoparasitoses, 

hydrochemical water indicators, aquaculture, two-year-old carp, three-year-old 

carp, Cyprinus carpio (L.).  
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2025 @.;  

3<V6=0@>4=V9 =0C:>2>-?@0:B8G=V9 :>=D5@5=FVW «�3@0@=0 >A2VB0 B0 =0C:0: 

4>AO3=5==O, @>;ь, D0:B>@8 @>ABC» �:>;>3VO, >E>@>=0 =02:>;8H=ь>3> 

A5@54>28I0 B0 710;0=A>20=5 ?@8@>4>:>@8ABC20==O: >A2VB0 3 =0C:0 3 

28@>1=8FB2> (20 6>2B=O 2022 @>:C) <. �V;0 *5@:20; 
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3<V6=0@>4=V9 =0C:>2>-?@0:B8G=V9 :>=D5@5=FVW «%CG0A=V 0A?5:B8 

1V>;>3VG=>W 157?5:8 70 5<5@465=B=8E V=D5:FV9=8E E2>@>1 B20@8= C :>=B5:ABV 

AB@0B53VW ""! «Є48=5 74>@>2’O», ?@8A2OG5=>W 100-@VGGN 70A=C20==O 

!0FV>=0;ь=>3> =0C:>2>3> F5=B@C «�=AB8BCB 5:A?5@8<5=B0;ь=>W V :;V=VG=>W 

25B5@8=0@=>W <548F8=8» (16317 ;8AB>?040 2023 @.) <. )0@:V2; 

3X�� =0C:>2>W :>=D5@5=FVW «!0C:>2V ?V4AC<:8 2023 @>:C» (20 3@C4=O 

2023 @.). <. )0@:V2. 

#C1;V:0FVW. �0 <0B5@V0;0<8 48A5@B0FVW >?C1;V:>20=> 10 =0C:>28E ?@0Fь, 

C B><C G8A;V 1 3 C =0C:>2>-<5B@8G=8E 1070E (Scopus), 3 3 C =0C:>28E D0E>28E 

2840==OE ':@0W=8, 5 3 C <0B5@V0;0E :>=D5@5=FV9, 1- =0C:>2>-<5B>48G=V 

@5:><5=40FVW. 

%B@C:BC@0 B0 >1AO3 48A5@B0FVW. �8A5@B0FV9=0 @>1>B0 28:;045=0 =0 

120 AB>@V=:0E :><?’NB5@=>3> B5:ABC, V;NAB@>20=0 17 B01;8FO<8 B0 

18 @8AC=:0<8 V A:;040єBьAO 7 0=>B0FVW, 2ABC?C, >3;O4C ;VB5@0BC@8, <0B5@V0;V2 

B0 <5B>4V2, @57C;ьB0BV2 2;0A=8E 4>A;V465=ь, C7030;ь=5==O, 0=0;V7C B0 

>13>2>@5==O >B@8<0=8E @57C;ьB0BV2 4>A;V465=ь, 28A=>2:V2, ?@>?>78FV9 

28@>1=8FB2C, A?8A:C 28:>@8AB0=8E 465@5;, 4>40B:V2. %?8A>: 28:>@8AB0=8E 

465@5; ;VB5@0BC@8 2:;NG0є 240 =09<5=C20=ь, 7 O:8E 194 3 ;0B8=8F5N. 
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$"���� 1 

"��/� ��&�$�&'$� 

 

1.1 #>H8@5==V V=207V9=V 7>>=>78 ?@VA=>2>4=>W @818 

 

�=207V9=V 70E2>@N20==O 3V4@>1V>=BV2 A?@8G8=ONBь 7=0G=V ?@>1;5<8 2 

C<>20E AB02>2>3> @81=8FB20 B0 V=B5=A82=>W 0:20:C;ьBC@8 O: 2 ':@0W=V B0 V 2 

A2VBV. �07=0G0єBьAO, I> 7>>=>7=V 70E2>@N20==O <>6CBь AB0=>28B8 H8@>:C 

703@>7C 4;O ;N48=8 [42, 109]. 

�0 40=8<8 4>A;V4=8:0 Eiras (2024), =0 Aь>3>4=V VA=Cє ?@8=09<=V 

111 B0:A>=V2, 2:;NG0NG8 106 =0720=8E 284V2 ?0@078BV2 @81, 28O2;5=V O: 

71C4=8:8 70E2>@N20=ь ;N48=8, 45O:V 7 =8E A?@8G8=ONBь 4C65 A5@9>7=C 

=5157?5:C 4;O 74>@>2’O [91]. �> =8E =0;560Bь Myxozoa (2 2848), Digenea 

(61 284), Cestoda (17 284V2), Nematoda (19 284V2) V Acanthocephala (7 284V2). 

 >6=0 AB25@46C20B8, I> 2AV 2848 @81, O:V 4>A;V46C20;8AO =0 =0O2=VABь 

7>>=>7=8E ?0@078BV2, 28O28;8AO 70@065=8<8 2 CAь><C A2VBV [122, 199], 

?@8G><C 4835=5W, F5AB>48 B0 =5<0B>48 1C;8 =091V;ьH ?>H8@5=V [240]. 

�G5=8<8 1C;> 2AB0=>2;5=>, I> ?0@078B8-35;ь<V=B8 <>6CBь ?>AB028B8 

?V4 703@>7C 74>@>2’O ?>=04 ?V2<V;ьO@40 ;N459 [88]. 

$O4 C:@0W=Aь:8E 4>A;V4=8:V2 ?@8A2OB8;8 A2>W =0C:>2V ?@0FV 282G5==N 

?>H8@5==O E2>@>1 @818 ?0@078B0@=>W 5BV>;>3VW C 2>4>9<0E ':@0W=8, I> 

A2V4G8Bь ?@> 0:BC0;ь=VABь 707=0G5=>W ?@>1;5<8 [5, 9, 11, 20, 26, 31]. 

�>A;V4=8:0<8 1C;8 >?C1;V:>20=V =0C:>2V AB0BBV, I> ?>2’O70=V 7 

282G5==O< >A=>2=8E 3@C? ?0@078BV2 I> 28:;8:0NBь 70E2>@N20==O, B0:8<8 O: 

B@5<0B>48 [78, 115, 155], =5<0B>48 [56, 66, 67, 68], F5AB>48 [199], A:@51=V 

[146, 158] V Kudoa sp. [234]. �06;82> 707=0G8B8, I> 2 1V;ьH>ABV 28?04:V2 

;N48 70@060NBьAO 2 >A=>2=><C G5@57 26820==O @818 28;>2;5=>W 2 

?@8@>4=8E C<>20E. "4=0: @810, 28@>I5=0 2 C<>20E 0:20:C;ьBC@8, B0:>6 

<>65 2V4V3@020B8 206;82C @>;ь O: ?5@54020G ?0B>35=V2 ;N4O<. *59 206;8289 

0A?5:B 1C2 @>73;O=CB89 2 ?C1;V:0FVOE 4>A;V4=8:V2 [88, 122]. 
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�>>=>7=V B@5<0B>48 ?@8ACB=V 2 AV<59AB20E Opisthorchiidae, 

Cyathocotylidae V Heterophyidae. Clonorchis sinensis V 2848, I> =0;560Bь 4> 

@>4V2 Opisthorchis, Metorchis V Pseudamphistomum (@>48=0 Opisthorchidae), 

<>6CBь 28:;8:0B8 E>;0=3VB, E>;54>E>;VBV07, ?0=:@50B8B V E>;0=3V>:0@F8=><C 

[136]. �E ?>H8@5=VABь C 48:V9 @81V :>;820єBьAO 2V4 <5=H5 =V6 1 % 4> 1V;ьH5 

=V6 90 %, 70;56=> 2V4 @53V>=C A2VBC. %;V4 707=0G8B8, I> 28?04:8 

70E2>@N20==O ;N459, 28:;8:0=V 2840<8 2 F8E B@ь>E @>40E, B@0?;ONBьAO 

A?>@048G=> 2 @V7=8E G0AB8=0E �B0;VW [183] B0 �0;5:>3> AE>4C [136]. 

 5B0F5@:0@VW Paracoenogonimus ovatus (@>48=0 Cyathocotylidae) 70728G09 

7CAB@VG0NBьAO 2 <’OAV :V;ь:>E 48:8E 284V2 ?@VA=>2>4=8E @81, 2:;NG0NG8 

@V7=><0=VB=8E :>@>?>28E V IC:C (Esox lucius) C F5=B@0;ь=V9 B0 ?V245==>-

AEV4=V9 Є2@>?V. �>>=>7=C 740B=VABь P. ovatus 1C;> ?@>45<>=AB@>20=> 

5:A?5@8<5=B0;ь=> 2 28?@>1C20==OE =0 V=D5:FVN 7 28:>@8AB0==O< 

;01>@0B>@=8E IC@V2, O:V ?>:070;8 C@065==O :8H5G=8:0, I> 28:;8:0=> 

70@065==O< [106]. 

"4=8< 7 @>7?>2AN465=8E 7>>=>7=8E 70E2>@N20=ь 2 ':@0W=V, 0 >A>1;82> 

2 %C<Aь:89 >1;0ABV є >?VAB>@E>7 [35, 40, 42, 44]. "?VAB>@E>7, O: 5=45<VG=89 

>A5@54>:, @>7?>2AN465=89 2 10A59=V �=V?@0 7 9>3> ?@8B>:V2, I> >1C<>2;5=> 

A?5F8DVG=8<8 ?@8@>4=8<8 B0 A>FV0;ь=8<8 C<>20<8, O:89 70157?5GCє 

?>ABV9=C ?5@A8AB5=FVN 71C4=8:0. �> =8E 2V4=>A8BьAO 25;8:0 :V;ь:VABь @VG>:, 

>75@, 1>;VB B0 V=H8E 2>4>9<8I, 0 B0:>6 <VAF52V @810;ьAь:V B0 :C;V=0@=V 

728G0W, O:V ?5@5410G0NBь 26820==O 2 W6C @818 C 2’O;5=><C 283;O4V [44, 45]. 

�0E2>@N20==O ;N459 >?VAB>@E>7>< ?@>BO3>< =01C;> 25;8:8E <0AHB01V2, 

73V4=> AB0B8AB8G=8E 40=8E ?@>BO3>< ?’OB8 >AB0==VE @>:V2 =0 %C<I8=V 

70@5єAB@>20=> 62 % E2>@8E ?0FVє=BV2 2V4 CAVE 28O2;5=8E 2 ':@0W=V [35]. 

"?VAB>@E>7, 28:;8:0=89 O. viverrini, 1C2 >A=>2=>N E2>@>1>N =0 

?V2=VG=><C AE>4V &0W;0=4C ?@>BO3>< :V;ь:>E 45AOB8;VBь, 4>AO3=C2H8 34,6 % C 

1981 @>FV. "@30=8 >E>@>=8 74>@>2’O =0<030;8AO ;V:2V4C20B8 E2>@>1C 2 

G>B8@ь>E ?@>2V=FVOE. ' 1984 @>FV, 0 ?V7=VH5, C 1988 @>FV, ?@>3@0<C 1C;> 

@>7H8@5=>, I>1 >E>?8B8 2AV 19 ?V2=VG=>-AEV4=8E ?@>2V=FV9 H;OE>< 
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V=B5=A82=8E 4V9 I>4> =0A5;5==O, O:V 45<>=AB@C20;8 206;82VABь 1060=>W 

?>254V=:8 4;O 74>@>2’O, =0?@8:;04 2V4<>28 2V4 26820==O A8@>W @818. 

$57C;ьB0B8 ?VA;O 10-@VG=>3> ?5@V>4C ?>:070;8 7=865==O A?>6820==O A8@>W 

@818 7 14 % 4> 7 % (5?V7>48G=5 A?>6820==O 4> 42 %), 0 ?>H8@5=VABь V=D5:FVW 

AB0=>28;0 18,5 %, 7 25;8:8< 4V0?07>=>< ?>H8@5=>ABV (5,2356,2 %). "B65, 

5;V<V=0FVO =5 1C;0 4>AO3=CB0 [127]. *59 28?04>: V;NAB@Cє B@C4=>IV CAC=5==O 

V=D5:FVW B0 25;8:V 7CA8;;O, =5>1EV4=V 4;O >B@8<0==O ?>78B82=8E @57C;ьB0BV2. 

�><0H=V :>B8 B0 A>10:8 <>6CBь 28ABC?0B8 @575@2C0@=8<8 3>A?>40@O<8 

4835=5B8G=8E B@5<0B>4, 7>:@5<0 7>>=>7=8E Heterophyes B0 O. viverrini. &0:8< 

G8=><, =5>1EV4=> 2AB0=>28B8 4>40B:>2V 70E>48 ?@>DV;0:B8:8 B0 :>=B@>;N, 

O:V 70157?5GCNBь ?>ABV9=89 <>=VB>@8=3 7>>=>7=8E ?0@078BV2 @81 C :VH>: V 

A>10: [44, 92]. 

�0E2>@N20==O ;N459 =0 35B5@>DV>7 AC?@>2>46CєBьAO 0;5@3VG=8<8 

O28I0<8 B0 5=B5@8B><. �0@065==O 2V41C20єBьAO ?@8 26820==V 2 W6C B5@<VG=> 

=5 7=570@065=>W @818, 2 <’O70E B0 H:V@V O:>W ;>:0;V7CєBьAO 71C4=8: 

Heterophyes. �;O 70?>1V30==O B0 ?@>DV;0:B8:8 40=>3> 70E2>@N20==O 

206;8289 70E8AB 2>4>9<8I 2V4 D5:0;ь=>3> 701@C4=5==O, ?@><>@>6C20==O 

70@065=>W @818 [75].  

"4=VєN 7 ?>H8@5=8E 3@C? ?0@078BV2 @81 є F5AB>48 (AB@VG:>2V 35;ь<V=B8). 

�>=8 <>6CBь 1CB8 4>A8Bь 25;8:8<8 V 4>AO30B8 20 < 2 4>268=C. �5O:V 7 

=092V4><VH8E ?0@078BV2, I> =0;560Bь 4> FVєW 3@C?8, 2:;NG0NBь ?0@078BV2 V7 

@O4C Diphyllobothriidae, O:V <>6CBь A?@8G8=8B8 70E2>@N20==O ?V4 =072>N 

48DV;>1>B@V>7 [199]. #>2V4><;O;>AO, I> ?@8=09<=V 14 V7 ?@81;87=> 50 284V2 

@>4C Diphyllobothrium 28:;8:0NBь 70E2>@N20==O C ;N48=8 [98], ?@8G><C 

D. dendriticum, D. nihonkaiense, D. latum, 0 B0:>6 Adenocephalus pacificus V 

Diplogonoporus balaenopterae є =091V;ьH ?0B>35==8<8 2840<8 [53]. 

�8DV;>1>B@V>7 70728G09 ?5@51V30є 2 ;53:V9 D>@<V V =5 703@>6Cє 68BBN. 

�=DV:>20=V ;N48 70728G09 E2>@VNBь 157A8<?B><=>, 0;5 45O:V <>6CBь 

2V4GC20B8 4V0@5N, 1V;ь C 682>BV, 0=5<VN, 2B@0BC 2038 B0 45DVF8B 2VB0<V=C B12 

[237]. �0 >FV=:0<8, C 2Aь><C A2VBV V=DV:>20=> 4> 20 <V;ь9>=V2 ;N459 [53, 199]. 
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"4=0:, 70 28=OB:>< /?>=VW B0 �0;5:>3> %E>4C, 70@065==O ;N459 AB@VG:>28<8 

3;8AB0<8 2 CAь><C A2VBV 7=878;>AO. 

!0 Aь>3>4=VH=V9 45=ь 2V4><89 ;8H5 >48= CA?VH=89 28?04>: 1>@>Bь18 7 

V=207V9=8<8 E2>@>10<8 @81, B>1B> ;V:2V40FVO 70@065==O =5<0B>4>N �. simplex 

C !V45@;0=40E C 1968 @>FV G5@57 >1>2’O7:>25 70<>@>6C20==O 4> 320 °C CAVєW 

@818 ?5@54 [226]. #VA;O 4>AO3=5==O FVєW <5B8 A;V4 1C;> 268B8 70E>4V2 I>4> 

>E>@>=8 74>@>2’O, I>1 70?>1V3B8 ?>2B>@=V9 ?>O2V V=D5:FVW. !0 Aь>3>4=VH=V9 

45=ь 2V4ACB=O V=D>@<0FVN ?@> ?>2B>@=V A?0;0E8 2 40=><C @53V>=V. 

&0:>6 4;O ;N48=8 ?>B5=FV9=C =5157?5:C A:;040є 71C4=8: 0?>D0;>7C 

Apofalus donicus, I> 28:;8:0є C ;N48=8 C@065==O B>=:>3> 2V44V;C 

:8H5G=8:C. �0=89 71C4=8: 1C2 28O2;5=89 2 10A59=0E @VG>: %C<Aь:>W >1;0ABV 

[30]. �0E2>@N20==O C ;N48=8 <>65 28=8:0B8 ?@8 26820==V 2 W6C A8@>W 01> 

=54>AB0B=ь> ?@>20@5=>W @818 7 =0O2=VABN 71C4=8:0 [40]. 

!0=>DV5B>7>< ;N48=0 70@060єBьAO ?@8 26820==V =57=570@065=>W @818 

01> 601 7 =0O2=VABN 68BBє740B=8E <5B0F5@:0@VW2 Nanophyetus schikhobalowi. 

�0 1C4>2>N Nanophyetus <0є 3@CH>?>4V1=C D>@<C B0 @>7<V@8 9>3> BV;0 

A:;040NBь 4>268=0 3 1,5 <<, H8@8=0 3 0,8 <<. !0=>DVєB>7 @5єAB@CєBьAO C 

#V2=VG=V9 �<5@8FV, �8B0W, #V2=VG=V9 �>@5W,  >=3>;VW. �@V< B>3>, >. %0E0;V= є 

>A5@54:>< 35;ь<V=B>7C Nanophyetus schikhobalowi [91]. 

#0@03>=V<>7 28:;8:0єBьAO V=207VєN >@30=V7<C ;N48=8 ;535=528<8 

?;>A:8<8 35;ь<V=B0<8, B0:8<8 O: Paragonimus westermani B0 WE AE>68<8 

2840<8. *V ?0@078B8 =0;560Bь 4> B@5<0B>4>7V2 70;56=> 2V4 WE 284C, <>6CBь 

C@060B8 @V7=V G0AB8=8 BV;0, 2 B><C G8A;V H;C=:>2>-:8H:>289 B@0:B, 

:@>2>=>A=V AC48=8, ?5GV=:C B0 ;535=V [211].  

#@>B5, I> 284V2 Paragonimus =0@0E>2CєBьAO 1V;ьH5 B@84FOB8, 

P. westermani є =09?>H8@5=VH8< 71C4=8:>< 70E2>@N20==O, 28:;8:0=>3> 

?0@03>=V<>7><. �0@065==O ;N48=8 2V41C20єBьAO 2 @57C;ьB0BV 26820==O 2 W6C 

=54>AB0B=ь> ?@83>B>2;5=8E 01> A8@8E @0:>?>4V1=8E [190]. �>@59Aь:V 

4>A;V4=8:8 2AB0=>28;8, I> A5@54=V9 @V25=ь 70@065==O @0:V2 Paragonimus 
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metacercariae AB0=>282 88,6 %, 0 A5@54=O :V;ь:VABь <5B0F5@:0@VW2 =0 

V=DV:>20=>3> @0:0 AB0=>28;0 30,2 [205]. 

� @O4V є2@>?59Aь:8E :@0W=, 2 B><C G8A;V V 2 �B0;VW, 70@5єAB@>20=89 B0:5 

70E2>@N20==O O: ?A5240<DVAB><>7 [161]. #>H8@5=VABь 2 2>40E (V=Aь:>W 

70B>:8 <>@D>;>3VG=> V45=B8DV:>20=>3> 7>>=>7=>3> P. truncatum AB0=>28;0 

46 % [167]. �07=0G0єBьAO, I> E2>@>10 @5єAB@CєBьAO C <’OA>W4=8E B20@8=, 0 

B0:>6 ;N48=8, I> 28:;8:0єBьAO B@5<0B>4>N Pseudamphistomum truncatum V7 

@>48=8 Opisthorchidae. %B0B52>7@V;V 35;ь<V=B8 ;>:0;V7CNBьAO 2 6>2G=8E 

E>40E ?5GV=:8.  5B0F5@:0@VW Pseudamphistomum truncatum <VABOBьAO C <’O70E 

@81. �1C4=8: 2V4=>A8BьAO 4> B@5<0B>4, =525;8:>3> @>7<V@C, BV;> 72C65=5 4> 

3>;>2=>3> :V=FO: 1,65-2,5 << 4>268=8 V 0,8-1,0 << H8@8=8.  

$>728B>: 71C4=8:0 ?@>BV:0є 70 CG0ABN ?@><V6=8E 3>A?>40@V2, B0: A0<> 

O: V C >?VAB>@EVAV2. #5@H8< ?@><V6=8< 3>A?>40@5<, C O:8E @>72820єBьAO 

<V@0F84V9 4> AB04VW F5@:0@VN, є ?@VA=>2>4=V <>;NA:8. �@C38< ?@><V6=8< 

3>A?>40@5< (4>40B:>28<) 4;O ?0@078B0 2AB0=>2;5=V: ?;>B20, ;OI, 

G5@2>=>?V@:0, O;5Fь, 3CAB5@0. ' =8E C <’O70E @>72820NBьAO V=207V9=V 

;8G8=:8 3 <5B0F5@:0@VW.  ’OA>W4=V B20@8=8 B0 ;N48=0 70@060NBьAO ?V4 G0A 

26820==O A8@>W @818, V=207>20=>W <5B0F5@:0@VO<8 ?A5240<DVAB>< [42, 44]. 

 

 

1.2 "A=>2=V ?V4E>48 4;O :>=B@>;N V=207V9=8E 70E2>@N20=ь @818 

 

#0@078B87< є >4=8< 7 =091V;ьH CA?VH=8E V ?>H8@5=8E A?>A>1V2 68BBO 2 

?@8@>4V [182, 230], ?@8 G><C ?0@078B8 є CAN48ACI8<8 :><?>=5=B0<8 

1V>;>3VG=8E A8AB5<, 45 2>=8 <>6CBь 4>AO30B8 7=0G=>W G8A5;ь=>ABV, 1V><0A8 B0 

?@>4C:B82=>ABV [113].  

�825 28@>1=8FB2> 702648 <VAB8Bь @878: 2B@0B8 G5@57 V=D5:FV9=V 

70E2>@N20==O [228], ?@8G><C @810, 28@>I5=0 =0 D5@<0E, 0 A0<5 2 C<>20E 

0:20:C;ьBC@8, є 1V;ьH 2@07;82>N, =V6 48:0 @810, 4> 70E2>@N20=ь, ?>2’O70=8E 

V7 H8@>:8< A?5:B@>< 10:B5@V0;ь=8E, 2V@CA=8E, ?0@078B0@=8E V 3@81:>28E 
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V=D5:FV9 [57]. �@V< B>3>, B5=45=FVO 4> 1V;ьH>W IV;ь=>ABV 28@>1=8G8E A8AB5<, 

71C@5==O 10;0=AC 5:>;>3VG=8E A8AB5<, ?>2’O70=V V7 701@C4=5==O< V 

:;V<0B8G=8<8 7<V=0<8, 0 B0:>6 >GV:C20=5 71V;ьH5==O <V6=0@>4=8E >?5@0FV9 

V7 ?@>4C:B0<8 0:20:C;ьBC@8 B0 WE ?>EV4=8<8 A?@8O;8 7<V=0< C 48=0<VFV 

270є<>4VW <V6 >@30=V7<0<8, V=D5:FV9=8<8 035=B0<8 V ;N48=>N. *5 2?;820є =0 

H284:VABь @5?;V:0FVW B0 ?@>;VD5@0FVW ?0B>35=V2, I> ?@872>48Bь 4> H8@H>3> 

35>3@0DVG=>3> ?>H8@5==O ?0B>35==8E 035=BV2 V 71V;ьH5==O 284V2, C@065=8E 

A?0;0E0<8 70E2>@N20=ь [82]. *5 @>18Bь A?0;0E8 70E2>@N20=ь 206;82>N 

?5@5H:>4>N 4;O FVєW 30;C7V, I> <0є 7=0G=89 2?;82 =0 O:VABь, 157?5:C B0 

:V;ь:VABь @818, 28@>1;5=>W 2 CAь><C A2VBV [120, 124], I> <>65 ?@8725AB8 4> 

>1<565==O 4>ABC?C =0 @8=>: V 25;8:8E 5:>=><VG=8E 2B@0B 01> 28B@0B 

28@>1=8:0 [54, 82]. 

!0 4C<:C @O4C 02B>@V2, A?0;0E8 70E2>@N20=ь 2 0:20:C;ьBC@V є 

@57C;ьB0B>< A:;04=>W <5@56V 270є<>4V9 C 2>4=8E A8AB5<0E <V6 28@>I5=8< 

>@30=V7<><, 45:V;ь:><0 5:>;>3VG=8<8 B0 7>>B5E=VG=8<8 0A?5:B0<8 B0 

<>6;828<8 ?0B>35==8<8 035=B0<8, O:V ?@54AB02;ONBь =87:C C=V:0;ь=8E 

?@>1;5< 4;O 74>@>2’O 2>4=8E >@30=V7<V2 [72, 116, 178, 233]. 

�;O ;V:C20==O V=D5:FV9=8E ?0B>;>3V9 C 28@>IC20=>W @818 A;V4 

70AB>A>2C20B8 B0:V ?V4E>48, O: 5?V7>>B8G=5 4>A;V465==O >A=>2=8E AD5@ 

74>@>2’O 3V4@>1V>=BV2, B0:8E O: B@0=A:>@4>==V B0 =>2V 70E2>@N20==O 

3V4@>1V>=BV2, =03;O4 70 74>@>2’O< @81 V @>7@>1:0 ?@>3@0< 1V>70E8ABC. *5 <0є 

28@VH0;ь=5 7=0G5==O 4;O <>=VB>@8=3C ?>H8@5=>ABV 70E2>@N20=ь, @0==ь>3> 

28O2;5==O =>28E 5:7>B8G=8E V =>28E E2>@>1 V ?>:@0I5==O C?@02;V==O O:VABN 

>?5@0FV9 0:20:C;ьBC@8 [111, 173, 178]. 

&8< =5 <5=H, I>1 >B@8<0B8 =0;56=V 5?V7>>B8G=V <>45;V, A?>AB5@565==O 

70 74>@>2’O< 3V4@>1V>=BV2 V ?@>3@0<8 1V>70E8ABC ?>28==V V=B53@C20B8 

V=D>@<0FVN ?@> =02:>;8H=є A5@54>28I5 B0 V=D>@<0FVN 7 @V7=8E =0?@O<:V2, 

B0:8E O: ?0B>35=57, 4V03=>AB8:0 70E2>@N20=ь, ABV9:VABь 4> E2>@>1, 

DV7V>;>3VG=0 @50:FVO =0 ?0B>35=8, E0@0:B5@8AB8:0 ?0B>35=V2, E0@0:B5@8AB8:0 



33 

@50:FVW V<C==>W A8AB5<8 3>A?>40@O, 1V><0@:5@8 E2>@>18 B0 >@30=V7< @50:FVO 

=0 ;V:0@Aь:V 70A>18 [73, 111]. 

�=4CAB@V0;ь=0 0:20:C;ьBC@0 ?>AB0G0є @81=C ?@>4C:FVN 4;O A?>6820==O 

;N48=>N 2 BV9 65 <V@V, I> 9 ?@><8A;>25 @810;ьAB2>, ?@>B5 ?@><8A;>2VABь 

2A5 I5 >?@0Fь>2Cє =>2V 2848 @81 4;O >4><0H=5==O [94]. #@>1;5<0, 7 O:>N 

AB8:0NBьAO 2AV 0:20:C;ьBC@=V 2848 3V4@>1V>=BV2, :;0A8G=V B0 =>2V, ?>;O30є 2 

A?5:B@V ?0B>35=V2, ?>2’O70=8E 7 :>6=8< =>28< B8?>< @818. $810-E07OW= C 

A2>є<C ?@8@>4=><C A5@54>28IV =5A5 @O4 1V;ьH-<5=H A?5F8DVG=8E ?0@078BV2 

(284>A?5F5DVG=8E V 7030;ь=8E) [232]. !02VBь O:I> 4;O 70@81;5==O 

28:>@8AB>2CєBьAO 2V;ь=0 2V4 E2>@>1 @810, C A8AB5<V 28@>1=8FB20 @818 

<>6CBь 28=8:=CB8 ?@>1;5<8 V7 70E2>@N20==O<8, 70 C<>28, I> 3>A?>40@AB2> 

?V440єBьAO 2?;82C ?0B>35=V2 (701V@ 2>48 V7 7>2=VH=VE <VAFь, ?5@5=>A 

71C4=8:V2 2>4>?;02=>N ?B8F5N). %B04VW ?0@078BV2 7 ?>?C;OFV9 48:>W @818 

<>6CBь V=DV:C20B8 B0 ?>H8@N20B8AO =0 @81V, 28@>I5=V9 2 0:20:C;ьBC@V 

(?>H8@5==O 7 =02:>;8H=ь>3> A5@54>28I0). "A:V;ь:8 45O:V 7 F8E >@30=V7<V2 

28O2;ONBь ?><VB=C 740B=VABь @>7<=>6C20B8AO 2 C<>20E 0:20:C;ьBC@8, 2>=8 

<>6CBь 28:;8:0B8 70E2>@N20==O, >A:V;ь:8 V=B5=A82=VABь V=D5:FVW 7@>AB0є 2 

>1<565=><C A5@54>28IV 0:20:C;ьBC@8. *5 703@>6C20B8<5 74>@>2’N B0 

4>1@>1CBC @818 B0 5:>=><VFV 0:20:C;ьBC@=8E 3>A?>40@AB2 [19, 206]. 

�06;828< 4;O 5:>;>3VW є D0:B>@ @878:C ?5@540GV ?0@078BV2 2V4 

?@><8A;>2>W @818 4> ?>?C;OFV9 48:>W @818, I> 71V;ьHCє =5>1EV4=VABь 

V=VFVN20==O ?@>3@0< :>=B@>;N 7 <5B>N 70E8ABC ?>G0B:>28E ?>?C;OFV9 @81. 

)V<V>B5@0?52B8G=V B0 ;V:0@Aь:V 70A>18 <>6CBь 1CB8 ?5@H8< V 7@CG=8< 

281>@>< 4;O D5@<5@0, 0;5 <5E0=VG=V, 1V>;>3VG=V, V<C=>?@>DV;0:B8G=V B0 

35=5B8G=V <5B>48 :>=B@>;N 4>ABC?=V O: ABV9:V @VH5==O.  

�;O AB2>@5==O =0;56=8E C<>2 2 0:20:C;ьBC@V, 3V4@>1V>=B0< =5>1EV4=89 

=03;O4 D0EV2FV2 25B5@8=0@=>W <548F8=8 [9, 30]. �5B5@8=0@=0 <548F8=0 V 

ACG0A=5 @81=8FB2> ?>28==V 70157?5GC20B8 157C<>2=5 28:>=0==O 2V4?>2V4=8E 

70E>4V2, O:V ?5@5410G0NBь =0ABC?=5: 28:;NG5==O <>6;82>ABV 701@C4=5==O 

@81>?@><8A;>28E 2>4>9< =5G8AB>B0<8 V ABVG=8<8 2>40<8 ?@><8A;>28E V 



34 

?>1CB>28E ?V4?@8є<AB2, 70 C<>28, I> FV 2>48 =5 >1@>1;5=V =0;56=8< G8=>< V 

=5 ?@>457V=DV:>20=V; =5@5AB>2V, ;VB=V, @5<>=B=V, :C;ьB82>20=V AB02:8 V 

=03C;ь=V AB02:8 =5>1EV4=> 70;8H0B8 =0 78<C 4;O ?@><5@70==O 4=0 AB02:0; 

?VA;O >AB0==ь>3> 28;>2C @818 B0 A?CA:C 2>48 4>A8Bь G0AB> 70;8H0NBьAO 

>:@5<V 2>;>3V 4V;O=:8, 45 =0:>?8GCєBьAO ?52=0 :V;ь:VABь 2>48 V 4;O O:8E 

=5>1EV4=0 4>40B:>20 >1@>1:0 20?=><; =025A=V, ?VA;O ?>G0B:C ?>2=>3> 

28A8E0==O @CA;0 AB02:0, @5:><5=4CєBьAO =53;81>:0 >@0=:0 01> :C;ьB820FVO; 

B0:>6 @5:><5=4CєBьAO 70AV20B8 4=> 7>@0=>3> AB02:0 2>;>3>ABV9:8<8 

@>A;8=0<8 [63, 168]. 

$V25=ь 28@>1=8G>3> =020=B065==O 4;O :>6=>W 2>4>9<8 A;V4 ?V418@0B8 

V=482V4C0;ь=>, 7 C@0EC20==O< ?@8@>4=>W :>@<>2>W 1078 [22]. 

 

 

1.2.1 )V<V>B5@0?52B8G=V 70A>18 B0 1V>F848 4;O @81=8FB20 

 

)V<VG=V @5G>28=8 V7 ?@>1;5<=8< ?@>DV;5< B>:A8G=>ABV 4>2>;V G0AB> 

28:>@8AB>2CєBьAO 2 0:20:C;ьBC@V 4;O 1>@>Bь18 7 5:B>?0@078B0@=8<8 

70E2>@N20==O<8 [17, 31, 184]. 

�V>F848 3 F5 @5G>28=8, O:V 7=8ICNBь 01> ?5@5B2>@NNBь ?0B>35==V 

<V:@>>@30=V7<8 =0 V=5@B=V, >A>1;82> :>;8 A5@54>28I5 G8 ?>25@E=O 

>1@>1;OєBьAO 7 <5B>N 7=8I5==O 01> 7<5=H5==O :V;ь:>ABV ?0B>35==8E 

<V:@>>@30=V7<V2. �;O Fь>3> 28:>@8AB>2CNBь EV<VG=V @5G>28=8, 4> O:8E 

AB02;OBь B0:V 28<>38: 28A>:0 5D5:B82=VABь ?@>B8 @V7=8E 284V2 

<V:@>>@30=V7<V2, =5H:V4;82VABь 4;O =02:>;8H=ь>3> A5@54>28I0, =87ь:0 

B>:A8G=VABь V 3V?>0;5@35==VABь 4;O >@30=V7<C ;N48=8, E>@>H0 @>7G8==VABь C 

2>4V, ?@>AB>B0 28:>@8AB0==O, =5H:V4;82VABь 4;O >1@>1;N20=>3> >1’є:B0, 

7@CG=VABь 28:>@8AB0==O, B@820;89 B5@<V= 715@V30==O 457V=DV:CNG>W @5G>28=8 

157 2B@0B8 0:B82=>ABV [10, 184]. 

�0AB>AC20==O 457V=DV:CNG8E 70A>1V2 2 @81=8FB2V ?>28==> 2V41C20B8AO =0 

CAVE 5B0?0E, I> ?5@5410G5=V B5E=>;>3VG=>N :0@B>N 28@>IC20==O B0 



35 

?5@5@>1:8 @818 B0 @81>?@>4C:FVW, 73V4=> V=AB@C:FVW ?> WE 28:>@8AB0==N. 

�8:>@8AB0==O 70A>1V2 2 ?V428I5=V9 :>=F5=B@0FVW <>65 ?@8725AB8 4> 

=530B82=8E =0A;V4:V2 O: 4;O @818, B0: V 4;O >B>GCNG>3> A5@54>28I0 [10]. 

);>@2<VA=V 457V=DV:CNGV 70A>18 <>6CBь A?@8OB8 <CB0FVW 10:B5@V0;ь=8E 35=V2, 

I> ?@872>48Bь 4> ABV9:>ABV 4> 0=B81V>B8:V2, ?@8A:>@5==N ?>H8@5==O 

@578AB5=B=8E 35=V2 A5@54 10:B5@V9, ?@8A:>@N20B8 35=5@0FVN B0 ?>H8@5==O 

AC?5@10:B5@V9 V AB0=>28B8 703@>7C 4;O 74>@>2’O =0A5;5==O [148]. 

�0AB>AC20==O 28A>:8E 4>7 1V>F84V2 28:;8:0;> ?>@CH5==O @>1>G>W 

AB01V;ь=>ABV B0 5D5:B82=>ABV >G8I5==O ?@>F5AC 1V>;>3VG=>W >G8AB:8 ABVG=8E 

2>4 2 'E0=V (�8B09). �0 40=8<8 :8B09Aь:8E 4>A;V4=8:V2 [84] C ;NB><C 20193

2021 @@. 1C;8 7V1@0=V 40=V ?@> O:VABь 2>48 ?@8B>:V2 V AB>:V2 2 'E0=V. �G5=V 

2V4<VG0;8 =57=0G=5 7=865==O 5D5:B82=>ABV 2840;5==O :>=:@5B=8E 

701@C4=NNG8E @5G>28=, >A>1;82> B0:8E ?0@0<5B@V2, O: 7030;ь=0 5D5:B82=VABь 

2840;5==O D>AD>@C (85,1±3,5 %), I> 1C2 <5=H8<, =V6 C 2019 @. (91,0±3,6 %) 

B0 2021 @. (93,2±4,2 %). �0;8H:>289 E;>@ 2?;8=C2 =0 ?@>F5A ?>3;8=0==O 

D>AD>@C 10:B5@VO<8, I> =0:>?8GCNBь D>AD>@. �0=V <V:@>A:>?VG=>W 

?5@52V@:8 <C;C 2 'E0=V 2 ;NB><C 201932021 @>:V2 28O28;8, I> 

@V7=><0=VB=VABь =09?@>ABVH8E 7=0G=> 7@>A;0 ?V4 G0A 5?V45<VW :>2V4C, I> 

?@O<> 4>2>48Bь, I> 70;8H:>2V 457V=DV:CNGV @5G>28=8, O:V ?>B@0?;ONBь C 

ABVG=V 2>48 C ?5@V>4 5?V45<VW, ACBBє2> 7<V=NNBь AB@C:BC@C <V:@>1=>3> 

<V:@>1V><C B0 2?;820NBь =0 AB01V;ь=VABь 1V>;>3VG=8E ?@>F5AV2. 

"@30=VG=89 10@2=8: <0;0EVB>289 75;5=89 @0=VH5 70AB>A>2C202AO =02VBь 

C =87ь:8E :>=F5=B@0FVOE 4;O 7=8I5==O >><VF5BV2 (=0?@8:;04, Saprolegnia) 2 

V:@V B0 ;8G8=:0E @81. �V= B0:>6 5D5:B82=> 4Vє ?@>B8 ?0@078B8G=8E V=DC7>@V9, 

B0:8E O: Ichthyophthirius multifiliis, V 463CB8:>28E, B0:8E O: Ichthyobodo, 

Piscinoodinium V Amyloodinium [1]. �=D>@<0FVN I>4> B>:A8G=>ABV 

<0;0EVB>2>3> 75;5=>3> 1C;> =02545=> =0C:>2V9 2 @>1>BV 4>A;V4=8:0 Alderman 

(1985) [50]. �>A;V465==O ?>:070;8, I> A?>;C:0 B0 WW <5B01>;VB 

;59:><0;0EVB>289 75;5=89 є :0=F5@>35==8<8 B0 35=>B>:A8G=8<8 [90]. #VA;O 

701>@>=8 <0;0EVB>2>3> 75;5=>3> :V;ь:0 45AOB8;VBь B><C V=HV EV<VG=V @5G>28=8 



36 

(D>@<0;V=, ?5@<0=30=0B :0;VN (KMnO4), E;>@0<V=-T, ?5@5:8A 2>4=N) 7 

45O:>N, 0;5 <5=H>N 5D5:B82=VABN 28:>@8AB>2C20;8AO C 2A5 1V;ьH8E 

:V;ь:>ABOE [189]. $O4 V=A5:B8F84V2 (<0;0B8>= V ?0@0BV>=) @0=VH5 0:B82=> 

28:>@8AB>2C202AO 4;O 7=8I5==O ?0@078BV2 @0:>?>4V1=8E, 0;5 5:>;>3VG=V 

?@>1;5<8, 2:;NG0NG8 B>:A8G=VABь 4;O @81 V ?@0FV2=8:V2, >1<56CNBь WE 

70AB>AC20==O [130]. 

�8:>@8AB0==O =0B@VN E;>@84C. "A<>B8G=89 AB@5A, 28:;8:0=89 7<V=>N 

A>;>=>ABV, <>65 218B8 =87:C =09?@>ABVH8E (0<51, 463CB8:>28E, V=DC7>@V9) V 

1030B>?;V4=8E (<>=>3>=VW). �V:C20==O 1V;>W ?;O<8AB>ABV, 28:;8:0=>W 

?@VA=>2>4=>N V=DC7>@VєN Ichthyopthirius multifiliis, 1V;ьH A:;04=5. #0@078B 2 

?@8=F8?V =5 є 5:B>?0@078B><, >A:V;ь:8 7=0E>48BьAO 2 5?V45@<VAV, 45 2V= 

?>:@8B89 3V?5@?;07>20=8< 5?VB5;Vє<. &><C 2V= 70E8I5=89 2V4 >A<>B8G=>3> 

AB@5AC 2 B:0=8=V 3>A?>40@O. ->1 7=8I8B8 Fь>3> ?0@078B0 2 A8AB5<V 

@81>3>A?>40@AB20, ?>B@V1=> =0FV;8B8 =0 2V;ь=>682CGV AB04VW (B><>=B8, 

B><>F8AB8, B5@>=B8). *ь>3> <>6=0 4>AO3B8, ?V4B@8<CNG8 28A>:C (10 ppt) 

:>=F5=B@0FVN ?@>BO3>< 10 4V1 ?@8 B5<?5@0BC@V 28I5 20°C, 7024O:8 G><C 2AV 

B@>D>=B8 =0 ?>25@E=V @818 <0B8<CBь 4>AB0B=ь> G0AC, I>1 289B8 C 2>4C 

2>4>9<8. �8A>:0 A>;>=VABь 70?>1V68Bь @>728B:C B><>=B0 G5@57 AB04VN 

B><>F8AB8 2 V=D5:FV9=V B5@>=B8, G5@57 I> 68BBє289 F8:; ?>@CHCєBьAO, 0 

?>?C;OFVO ?0@078BV2 28A=06CєBьAO [49].  

�;O 1>@>Bь18 7 5:B>?0@078B>70<8 @81 28:>@8AB>2CNBьAO ?5@51C20==O 

@81 2 :>@>B:>B@820;8E 20==0E 7 5:A?>78FVєN 5 E2. ?@8 :>=F5=B@0FVW 5 % 

NaCl. �0=V >1@>1:8 5D5:B82=V ?@8 ?@>B>7>9=8E 70E2>@N20==OE: 

EV;>4>=5;ь>7, B@VE>4V=>7, VEBV>DBV@>7, 0?V7><>7, :>ABV>7; <>=>35=>W4>78: 

40:BV;>3V@>7 V 3V4@>40:B8;ь>7; <V:>78: A0?@>;53=V>7. &0:>6 4;O 1>@>Bь18 7 

F8<8 70E2>@N20==O<8 28:>@8AB>2CNBь 4>23>B@820;V 20==8 ?@>BO3>< 3-5 4V1, 

:>=F5=B@0FVO @>7G8=C =0B@VN E;>@84C A:;040є 0,2-0,5 % @>7G8=, :>;8 @810 

?5@51C20є G0=0E B0 10A59=0E [63]. 

&>2AB>;>18:8 1V;ьH A?@89=OB;82V 4> 4VW E;>@84C =0B@VN, B0 ?5@5=>AOBь 

FV ?@>F54C@8 3V@H5, =V6 1V;V 0<C@8 B0 :>@>?8. &><C 4VN :CE>==>W A>;V 



37 

?>?5@54=ь> ?5@52V@ONBь =0 =525;8:V9 :V;ь:>ABV @818. &5<?5@0BC@0 ?@8 

>1@>1FV ?>28==0 A:;040B8 16-17
>%, 1> ?@8 1V;ьH =87ь:89 B5<?5@0BC@V 

5D5:B82=VABь >1@>1:8 7=0G=> 7=86CєBьAO, 0 1V;ьH 28A>:0 B5<?5@0BC@0 

28:;8:0є 703815;ь @818 [66]. 

�8:>@8AB0==O D>@<0;V=C. �8:>@8AB0==O 20= 7 D>@<0;V=>< >1@>1:8 

682>W V=DV:>20=>W @818, G0AB> 28:>@8AB>2CєBьAO =0 728G09=8E D5@<0E V 

=02VBь C 45O:8E @5F8@:C;OFV9=8E A8AB5<0E [151, 233]. #@>2545==O 20= 7 

D>@<0;V=>< 2 :>=F5=B@0FVOE ?@81;87=> 20350 <3/; 70157?5GCNBь 2840;5==O 

5?V1V>=BV2 (V=DC7>@V9, 463CB8:>28E, 0<51) [66, 233], 2:;NG0NG8 Amyloodinium 

[233], Ichthyobodo [126] 7 ?>25@E>=ь @818, <>=>35=VW 7 @81’OG>W H:V@8 [66], 

7O15@ [64] V 218B8 V=D5:FV9=V 2V;ь=>682CGV AB04VW, =0?@8:;04 Ichthyophthirius V 

Diplostomum 2 0:20@VC<V 2>48 [140]. �@V< B>3>, 2V= 7<5=HCє :>=F5=B@0FVN 

10:B5@V9 V V=D5:FV9=V AB04VW @V7=8E ?0B>35=V2. �V:C20==O 20==>N V=VFVNє 

@50:FVN =0 AB@5A C @81, O:C <>6=0 28<V@OB8 O: A?;5A: :>@B87>;C 2 ?;07<V 

[128] V 7030;ь=C @53C;OFVN ?@>70?0;ь=8E F8B>:V=V2 C H:V@V B0 7O1@0E [157]. 

"A:V;ь:8 A?>;C:0 є 0;5@35==>N B0 :0=F5@>35==>N, 2>=0 22060єBьAO 

=5157?5G=>N 4;O 74>@>2’O ;N48=8. &0:>6 D>@<0;V= 28:>@8AB>2CNBьAO ?@8 

?@>2545==V V=:C10FVW V:@8 2 @>72545==V 1:2000 ?@8 5:A?>78FVW 10 E2 [63]. 

�8:>@8AB0==O E;>@0<V=C &. );>@0<V= & 2 @57C;ьB0BV :>=B0:BC 7 2>4>N 

284V;Oє 0:B82=89 E;>@ V :8A5=ь, 7024O:8 G><C H8@>:> 28:>@8AB>2C202AO 4;O 

>1@>1:8 20== ?@>B8 5:B>?0@078BV2 [141]. �07=0G5=89 70AV1 0:B82=> 

28:>@8AB>2CNBь 2 V=4CAB@V0;ь=V9 0:20:C;ьBC@V C 2Aь><C A2VBV [43, 63]. 

&0:>6 );>@0<V= & 0:B82=> 28:>@8AB>2CєBьAO 4;O ?@>2545==O 

457V=D5:FVW 10A59=V2, A0G:V2, B078:V2, >1;04=0==O, G>1VB, B0 V=H8E @5G59, I> 

:>=B0:BCNBь 7 2>4>N. �;O H284:>3> 7=865==O 10:B5@V0;ь=>W >1AV<5=V==O 

2>48 7 ?V428I5=>N ?>A04:>N @818 28:>@8AB>2CNBь 3 3@0<8 =0 1 <3, I> 

70157?5GCє ?@83=VG5==O @>728B:C 5:B>?0@078BV2 =0 BV;V @818, :>6=V 10 4V1. 

#@8 ?@>2545==V ;V:C20;ь=8E 70E>4V2 4>7C 71V;ьHCNBь 4> 10-15 3@0< =0 1 <3, 0 

?>BV< ?>ABC?>2> 6-10 4V1 7=86CNBь 4> ?@>DV;0:B8G=>W. �07=0G5=89 70AV1 

GCB;8289 4> 7<V=8 ?>:07=8:0 @!, B0 B5<?5@0BC@8, O:0 ?>28==0 AB0=>28B8 =5 
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<5=H5 13>%. #@8 >1@>FV @818 2 20==0E 28:>@8AB>2CNBь 1 3@0< 70A>1C =0 

7,5 ;VB@V2 2>48, ?@8 5:A?>78FVW 3 E28;8=8 [43]. 

�8:>@8AB0==O ?5@<0=30=0BC :0;VN. �0==8 7 ?5@<0=30=0B>< :0;VN 

<>6CBь 70AB>A>2C20B8AO 4;O >1@>1:8 @818 7 <5B>N ;V:C20==O B0 

?@>DV;0:B8:8 ?@8 B@8E>4V=>7V, 0@3C;ь>7V, A0?@>;53=V>7V 7 :>=F5=B@0FVєN 1 3 

=0 4<3
 ?@8 5:A?>78FVW 20-45 A5:C=4. &0:>6 70AB>A>2CNBь >1@>1:C 7>2=VH=VE 

?>25@E>=ь @818 70 4>?><>3>N B0<?>=C 7<>G5=><C 2 @>7G8=V ?5@<0=30=0BC 

:0;VN [213]. 

#@> 5D5:B82=5 28:>@8AB0==O ?5@<0=30=0BC :0;VN ?@8 1>@>Bь1V 7 

5:B>?0@078B0<8 @81 707=0G0NBь V @O4 V=H8E 4>A;V4=8:V2 [141, 213, 233]. 

#@>B5 ?@>1;5<8 =02:>;8H=ь>3> A5@54>28I0 G5@57 9>3> 2?;82 =0 

2V;ь=>682CGV >@30=V7<8, 2:;NG0NG8 2>4>@>ABV, >1<56CNBь AE20;5==O, 

;VF5=7C20==O B0, >B65, 28:>@8AB0==O 2 0:20:C;ьBC@=8E >1’є:B0E. 

�8:>@8AB0==O <V4=>3> :C?>@>AC. �=H>N H8@>:> 28:>@8AB>2C20=>N 2 

0:20:C;ьBC@V A?>;C:>N є <V4=89 :C?>@>A, I> 2>;>4Vє 73C1=8< 2?;82>< =0 

7>2=VH=V D>@<8 5:B>?0@078BV2 [141, 213, 233]. #>B@0?;O==O 2 2>4=5 

A5@54>28I5 ?@><8A;>28E 2V4E>4V2 7 28A>:>N :>=F5=B@0FVєN <V4V =530B82=> 

2?;820є =0 3V4@>1V>=BV2 B0 ?@872>48Bь 4> =0:>?8G5==O <V4V 2 2>4>@>ABOE, 

<>;NA:0E B0 @81V [233]. �>A;V465==O 287=0G8;8 5D5:B82=VABь 70AB>AC20==O 

<V4=>3> :C?>@>AC 4;O 1>@>Bь18 7 Ichthyophthirius, Ichthyobodo, Amyloodinium 

B0 @0:>?>4V1=>3> ?0@078B0 Argulus. �;O ?@83>BC20==O ;V:C20;ь=8E 20= 

28:>@8AB>2CNBь 1 3@0< <V4=>3> :C?>@>AC =0 10 ;VB@V2 AB02:>2>W 2>48, ?@8 

5:A?>78FVW 10-30 E28;8=. &0:>6 40=89 70AV1 28:>@8AB>2CNBь 4;O  1>@>Bь18 7 

<>;NA:0<8, I> ?@>DV;0:BCє 48?;>AB><>7C, A0=32V=V:>;ь>7C, 

?>AB>48?;>AB><>7C B0 V=H8E 70E2>@N20=ь [34]. 

�8:>@8AB0==O ?5@5:8AC 2>4=N. %?>;C:0 B0:>6 H8@>:> 70AB>A>2C20;0AO 

4;O 2840;5==O 5:B>?0@078BV2 7 ?>25@E=V 0B;0=B8G=>3> ;>A>AO, 0;5 

5D5:B82=VABь 7 G0A>< 7=878;0AO G5@57 2V41V@ G0AB:>2> ABV9:8E 4> ?5@>:A84C 

2>4=N HB0<V2 ?0@078BV2 [119].  
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#5@5:8A 2>4=N, ?5@:0@1>=0B =0B@VN B0 ?5@>FB>20 :8A;>B0 є ?>BC6=8<8 

>:8A;N20G0<8, O:V H8@>:> 70AB>A>2CNBьAO 2 0:20:C;ьBC@V O: 70<V=0 

<0;0EVB>2>3> 75;5=>3> B0 D>@<0;V=C [126, 160, 185, 213]. %?>;C:8 

28:>@8AB>2CNBьAO 4;O >1@>1:8 70@065=>W @818 C 20==0E B0 270є<>4VNBь V7 

@V7=8<8 5:B>?0@078B0<8 B0 7>2=VH=V<8 AB04VO<8, B0:8<8 O: B5@>=B8 

Ichthyophthirius B0 Ichthyobodo necator, V 5D5:B82=> 7=8ICNBь WE. �V= B0:>6 

70AB>A>2CєBьAO =0 ?V4?@8є<AB20E A5@5475<=><>@Aь:>W <0@8:C;ьBC@8, O:V 

AB@0640NBь 2V4 V=D5:FV9 7O15@, A?@8G8=5=8E <>=>35=VєN Sparicotyle 

chrysophrii [207]. �@V< B>3>, ?5@5:8A 2>4=N 28:>@8AB>2C202AO 4;O ;V:C20==O 

O?>=Aь:>3> B83@>2>3> DC3C (Tagifugu rubriceps), O:89 AB@0640є 2V4 V=D5:FV9 

ABV=:8 3V;:>2>W ?>@>6=8=8 48:;V4>D>@V4>< 7O1@>2>W <>=>35=VW 

Heterobothrium okamotoi [172]. 

�8:>@8AB0==O @>A;8==8E 5:AB@0:BV2. �C;0 ?@>2545=89 25;8:89 >AO3 

4>A;V465=ь I>4> 28:>@8AB0==O @>A;8==8E 5:AB@0:BV2 4;O 1>@>Bь18 7 

E2>@>10<8 @81, C B><C G8A;V A?@8G8=5=8<8 10:B5@V0;ь=8<8 V=D5:FVO<8 [87, 

236] B0 5:B>?0@078B0<8 [151, 220]. �C;> 28O2;5=>, I> ;5B:V <>;5:C;8 2 

5DV@=8E >;VOE Allium, Thymus, Origanum V Corianer <0NBь :>@>B:>G0A=89 

5D5:B O: in vitro, B0: V in vivo ?V4 G0A A:@8=V=3C 2?;82C =0 Ichthyophthirius C 

@094C6=>W D>@5;V [156], V, 2V4?>2V4=>, 5:AB@0:B8 Origanum 1C;8 4>A;V465=V B0 

28O2;5=> 1V>F84=C 4VN 4;O Trichodina B0 Ichthyobodo [163]. �0AB>AC20==O 

:8B09Aь:8E B@02’O=8E ;V:0@Aь:8E 70A>1V2, B0:8E O: V<18@ (Zingiber officinale), 

?@8 4>4020==V 2 :>@<8 B0:>6 ?@>45<>=AB@C20;> 7=0G=89 7=86C20;ь=89 

5D5:B =0 V=D5:FVN I. multifiliis C @818 [145]. �V;ь:VABь ?>B5=FV9=8E 

?0@078B>F84V2 C @>A;8=0E 25;8:0, V 2 @O4V 4>A;V465=ь 704>:C<5=B>20=> 2?;82 

18 A?>;C: =0 ?0@078B8G=8E 48=>D;035;OB Amyloodinium ocellatum [220]. 

�V;ь:0 V=H8E @>A;8==8E 5:AB@0:BV2 <>6CBь <0B8 ?>B5=FV0; 4;O <091CB=ь>3> 

;VF5=7C20==O, 0;5, =0 60;ь, 7=0G=0 G0AB8=0 ?5@52V@5=8E @5G>28= 28O28;0 

B>:A8G=C 4VN =0 :;VB8==V :C;ьBC@8. � 4>A;V465==OE 1C;> ?>:070=>, I> 

DC=:FV>=0;ь=V :>@<8 (I> <VABOBь @>A;8==V 5:AB@0:B8, >@30=VG=V :8A;>B8 B0 

4@V646>2V :><?>=5=B8) G0AB:>2> ?@>O2;ONBь 0=B8?0@078B0@=89 5D5:B ?@>B8 
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Enteromyxum leei [177]. ":@V< ?@O<>3> B>:A8G=>3> 2?;82C <>;5:C; =0 

?0@078BV2 V <>6;82>3> V<C=>AB8<C;NNG>3> 5D5:BC =0 E07OW=0 [145, 157], 

20@B> @>73;O=CB8 0;ьB5@=0B82=V <5E0=V7<8, I> 4VNBь 70 4>?><>3>N 

5:AB@0:BV2 B@02, O: 2>=8 <>6CBь ?>@CH8B8 ?>HC:>2C ?>254V=:C ?52=8E 

?0@078BV2 V B8< A0<8< 70?>1V3B8 V=D5:FVO< [171]. 

�8:>@8AB0==O 10:B5@V0;ь=8E ?>25@E=52>-0:B82=8E @5G>28=. 

"4=>:;VB8==V ?0@078B8, B0:V O: V=DC7>@VW, GCB;82V 4> ?>25@E=52>-0:B82=>W 

@5G>28=8 (AC@D0:B0=BC), I> 284V;OєBьAO 10:B5@VєN Pseudomonas H6. 

�0AB>AC20==O AC@D0:B0=BC =0 2AV 7>2=VH=V AB04VW 68BBє2>3> F8:;C V=DC7>@VW-

?0@078B0 @81 Ichthyophthirius multifiliis ?@>45<>=AB@C20;0 ?>2=89 ;5B0;ь=89 

5D5:B A?>;C:8, =02VBь ?@8 70AB>AC20==V 2 :>=F5=B@0FVOE 10 V 13 <:3/<; [52]. 

#>40;ьHV 4>A;V465==O in vivo ?>:070;8, I> A?>;C:0 2 :>=F5=B@0FVW 10 <3/; 2 

0:20@VC<V 7 28A>:>N :>=F5=B@0FVєN V=D5:FV9=8E B5@>=BV2 5D5:B82=> 

70?>1V30;0 70@065==N @094C6=>W D>@5;V [143]. !87ь:89 B>:A8G=89 2?;82 

?>25@E=52>-0:B82=>W @5G>28=8 =0 D>@5;ь [157] B0 =0 V=HV >@30=V7<8 

5:>A8AB5<8 (FV0=>10:B5@VW, 75;5=V 2>4>@>ABV, @0:>?>4V1=V B0 @81:8 40=V>) 

[137] A2V4G8Bь ?@> =5>1EV4=VABь ?>40;ьH>W >FV=:8 ?@>4C:BC =0 =0O2=VABь 

<>6;825 <091CB=є 70AB>AC20==O O: ?0@078B>F84 2 0:20:C;ьBC@V. 

 

 

1.2.2 #@5?0@0B8 4;O 1>@>Bь18 7 V=207V9=8<8 E2>@>10<8 @81 
 

�;0A8G=89 ?V4EV4 4> 1>@>Bь18 7 ?0@078B0<8 ?>;O30є C 70AB>AC20==V 

@V7=8E ;V:V2 O: ?@>B8?0@078B0@=8E 035=BV2 [3, 19, 179], 0;5 ?@8 ;V:C20==V 

?0@078B0@=8E V=D5:FV9 C @81 70 4>?><>3>N ;V:V2 =5>1EV4=> 4>B@8<C20B8AO 

@O4C ?@028;, V=AB@C:FV9 V 70:>=>402AB20 [17]. *5 AB>ACєBьAO O: ?>?5@54=VE 

4>A;V465=ь, B0: V 20;V40FV9=8E 4>A;V465=ь ?5@54 ;VF5=7C20==O< V ?V4 G0A 

04<V=VAB@C20==O ;VF5=7>20=8E ?@>4C:BV2 [210]. #5@54 ?>G0B:>< ;V:C20==O =0 

@V2=V D5@<8 25B5@8=0@=89 ;V:0@ ?>28=5= ?>AB028B8 :>=:@5B=89 4V03=>7 V 

28?8A0B8 @5F5?B. #@5?0@0B ?>28=5= 1CB8 ;VF5=7>20=89 C :>=:@5B=V9 :@0W=V, 2 
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O:V9 ?;0=CєBьAO ;V:C20==O [17]. �5O:V ;V:8 7 2V4><8< ?@>B8?0@078B0@=8< 

5D5:B>< 1C;8 701>@>=5=V C B20@8==8FB2V 7 @V7=8E ?@8G8= [203]. 

#>EV4=V =VB@>V<V407>;V2. �@C?0 701>@>=5=8E ?@5?0@0BV2 2:;NG0є, 

=0?@8:;04, 3@C?C =VB@>V<V407>;V2, B0:8E O: <5B@>=V407>;, A5:=V407>; V 

48<5B@8407>;, E>G0 2>=8 4C65 5D5:B82=V ?@>B8 463CB8:>28E (Spironucleus 

vortens) [193] B0 V=DC7>@V9 (Ichthyophthirius) [223]. �8:>@8AB0==O F8E 

?@5?0@0BV2 4;O ?@>4C:B82=8E B20@8= 1C;> 701>@>=5=> 2 Є2@>?59Aь:><C 

A?V2B>20@8AB2V ?@>BO3>< 45AOB8;VBь G5@57 2V4ACB=VABь =5>1EV4=>W 

4>:C<5=B0FVW (157?5:0, 70;8H:>2V @V2=V).  

#@5?0@0B8, ;VF5=7>20=V 4;O >4=>3> 284C E07OW=0, <>6CBь 70AB>A>2C20B8AO 

2 :V;ь:>E :@0W=0E B0:>6 4;O ;V:C20==O 2V4?>2V4=8E V=D5:FV9 2 V=H8E E07OW=V2, 

70 C<>28 =0O2=>ABV 4>AB0B=ь>W 4>:C<5=B0FVW I>4> 5D5:B82=>ABV ?@>B8 

E2>@>18 B0 =87ь:>W B>:A8G=>ABV 4;O E07OW=0. 

�=B8:>:F8489=V 70A>18. &>;B@07C@8; (B>@3>20 <0@:0 Baycox®) є 

0=B8:>:F84=8< 70A>1><, ?VA;O 5:A?5@8<5=B0;ь=8E 4>A;V465=ь in vitro 7 

@V7=8<8 ?0@078B0<8 V=DC7>@V9, 2V4 Ichthyophtirius 4> Apiosoma B0 Trichodina 

[198]. �>A;V465==O in vivo 704>:C<5=BC20;> ?@>DV;0:B8G=89 5D5:B ?@8 

28:>@8AB0==V 2 :>@< B0:>6 ?@>B8 Ichthyophthirius [125]. �V:C20==O =5 

2?;8=C;> =0 B@>D>=8 H:V@8. #>4>265=89 ?5@V>4 =0?V2@>7?04C 2 

=02:>;8H=ь><C A5@54>28IV @>18Bь 28:>@8AB0==O AC<=V2=8< 7 5:>;>3VG=>W 

B>G:8 7>@C. �=HV 0=B8:>:F8480;ь=V ?@5?0@0B8, B0:V O: 0<?@>;VC< V 

A0;V=><VF8=, <>6CBь ?@>O2;OB8 5D5:B ?@>B8 <V:A>7>W4V2 E. leei C 28@>I5=8E 

;OI0E [137], E>G0 B>G=89 <5E0=V7< 4VW I5 =0;568Bь 287=0G8B8. 

"@30=>D>AD0B8. #@><8A;>20 0:20:C;ьBC@0 ?>G0;0 28:>@8AB>2C20B8 

@V7=V B8?8 >@30=>D>AD0BV2, 2:;NG0NG8 <5B@8D>=0B, 48E;>D>A V 070<5B8D>A 

=0 @0==VE 5B0?0E.  5E0=V7< 4VW ?>;O30є 2 V=3V1C20==V 0F5B8;E>;V=5AB5@078 2 

?0@078B0E, 2 @57C;ьB0BV G>3> ?0@078B8 ?0@0;V7CNBьAO. #>:070=>, I> =87ь:V 

:>=F5=B@0FVW (<1 <3/; ) >1<56CNBь V=D5:FVW <>=>35==8<8, B0:8<8 O: 

Dactylogyrus C :>@>?>28E [130], Pseudodactyrus C 2C3@V2 [80], @0:>?>4V1=8E 

?0@078BV2 (=0?@8:;04, Lernaea B0 Argulus) C :>@>?>28E V Lepeophtheirus C 



42 

@>72545==V ;>A>AV2. $0==V 70AB5@565==O I>4> @>728B:C @578AB5=B=>ABV 4> 

0=B835;ь<V=B8:V2 C <>=>35=V9 1C;8 7@>1;5=V Goven et al. (1980) [107] V 

H8@>:5 28:>@8AB0==O A?>;C: (B0:8E O: 070<5B8D>A B0 V=HV) C <0@8:C;ьBC@V 

;>A>A528E @81 ?@8725;> 4> H284:>3> B0 4>1@5 704>:C<5=B>20=>3> 2V41>@C 

ABV9:8E HB0<V2 Lepeophtheirus salmonis [131]. 

#V@5B@>W48. !0BC@0;ь=V 5:AB@0:B8 @>A;8=8 E@870=B5<8, I> <VABOBь 

?V@5B@>W48, <0NBь A8;ь=89 2?;82 =0 @0:>?>4V1=8E ?0@078BV2, B0:8E O: 

Argulus, V 28:>@8AB>2C20;8AO 2 :;0A8G=><C :8B09Aь:><C @81=8FB2V O: 

?0@078B>F84 [130]. #V@5B@>W48, B0:V O: A?>;C:0 45;ьB0<5B@8=, B0:>6 

70AB>A>2C20;8AO ?@>B8 Lepeophtheirus salmonis C ;>A>A528E 2 <0@8:C;ьBC@V, 

0;5 157?5@5@2=5 22545==O V=4C:Cє 281V@ ABV9:8E HB0<V2 [55]. &>:A8G=VABь 

A?>;C: 4;O @81 28<030є >15@56=>ABV ?@8 70AB>AC20==V F8E @5G>28=. 

�25@<5:B8=8. %5:B>@ @81=>W ?@><8A;>2>ABV ?> 28@>1=8FB2C ;>A>AV2 

?>AB@0640;0 2V4 7=0G=8E V=D5:FV9, 28:;8:0=8E 5:B>?0@078B0<8 

Lepeophtheirus salmonis 7 A0<>3> ?>G0B:C 2 :V=FV 1970-E V =0 ?>G0B:C 1980-E 

@>:V2. �8:>@8AB0==O ?5@5:8AC 2>4=N B0 >@30=>D>AD0BV2, B0:8E O: 070<5B8D>A 

V <5B@8D>=0B (B>@3>2V <0@:8 Neguvon V Nuvan), 2V44020;8 ?5@5203C 2 ?5@HV 

45AOB8;VBBO =>@257ь:>W <0@8:C;ьBC@8. �<0<5:B8=C 15=7>0B (?@>4C:B 

025@<5:B8=C) 1C2 ?@54AB02;5=89 =0?@8:V=FV 1990-E @>:V2 V ?@>45<>=AB@C202 

28A>:C 5D5:B82=VABь O: 7@CG=89 A?>AV1 ;V:C20==O 70 4>?><>3>N :>@<>2>W 

4>102:8 [212]. �=HV @0:>?>4V1=V ?0@078B8, B0:V O: Argulus, <>6=0 

:>=B@>;N20B8 70 4>?><>3>N 025@<5:B8=V2 [108]. *5 A?@8O;> ?>H8@5==N 

9>3> 70AB>AC20==O, 4>:8 C ;>A>A528E 5:B>?0@078BV2 =5 7’O28;0AO H8@>:0 

ABV9:VABь 4> ;V:V2, ?VA;O G>3> ?@><8A;>2VABь 725@=C;0AO 4> V=H8E A?>A>1V2 

1>@>Bь18 (G8ABVH0 @810, <5E0=VG=5 2840;5==O, ?@><820==O 2>4>N 7 28A>:>N 

B5<?5@0BC@>N) [142]. 

�5=7V<V407>;8.  515=407>; =0;568Bь 4> 3@C?8 15=7V<V407>;V2, O:V 

45AOB8;VBBO<8 28:>@8AB>2CNBьAO 2 3C<0==V9 B0 25B5@8=0@=V9 <548F8=V. 

Székely & Molnár (1987) ?>:070;8, I> @>7G8= <515=407>;C A?@02;Oє A8;ь=89 

B0 5D5:B82=89 2?;82 =0 7O1@>2C <>=>35=VN Pseudodactylogyrus, I> ?0@078BCє 
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=0 є2@>?59Aь:><C 2C3@V Anguilla anguilla [216]. #VA;O B>:A8:>;>3VG=8E 

4>A;V465=ь C ;01>@0B>@VW 1C;> 2AB0=>2;5=>, I> @>7G8= <515=407>;C B0:>6 

5D5:B82=89 O: C 20==0E, B0: C 25;8:8E CAB0=>2:0E =0 @5F8@:C;OFV9=8E 

2C3@>28E D5@<0E [65]. #>BV< ?@>BO3>< 1030Bь>E @>:V2 2V= @53C;O@=> 9 

H8@>:> 28:>@8AB>2C202AO 2 ?@><8A;>2V9 0:20:C;ьBC@V, =572060NG8 =0 

@57C;ьB0B8 ;01>@0B>@=8E 5:A?5@8<5=BV2, O:V ?>?5@5460;8 ?@> @878: @>728B:C 

0=B835;ь<V=B=>W ABV9:>ABV [68]. &0:8< G8=><, G5@57 6 @>:V2 1C;> 287=0G5=> 

28A>:89 ABC?V=ь 0=B835;ь<V=B=>W ABV9:>ABV =0 @V2=V D5@<8 4> <515=407>;C 

[229]. 

�=HV 15=7V<V407>;8, B0:V O: D;C15=407>; V 0;ь15=407>;, B0:>6 

?@>45<>=AB@C20;8 5D5:B, 0;5 G5@57 WE 7030;ь=89 A?>AV1 4VW (72’O7C20==O 7 

<>=><5@0<8 BC1C;V=C) >GV:CєBьAO 28=8:=5==O ?5@5E@5A=>W @578AB5=B=>ABV 

G5@57 45:V;ь:0 7030;ь=8E <>;5:C;O@=8E AB@C:BC@. 'AC=5==O 7>2=VH=VE 

?0@078BV2, B0:8E O: <>=>35=5W, 70 4>?><>3>N 0=B835;ь<V=B8:V2 є <5=H 

A:;04=8<, >A:V;ь:8 C@065=V ?0@078B8 282V;ь=ONBьAO 7 ?>25@E=V 3>A?>40@O. 

"4=0: 5=4>?0@078B8 AB0=>2;OBь V=HC, 1V;ьH A:;04=VHC ?@>1;5<C. 

�5=7V<V407>;8 7=09H;8 H8@>:5 70AB>AC20==O 2 ;V:C20==V 25;8:>W @>30B>W 

EC4>18 2V4 =5<0B>4=8E V=207V9. !5<0B>48 @818, B0:V O: Anguillicoloides 

(=5<0B>40 ?;020;ь=>3> <VEC@0) C 2C3@V2, B0:>6 ?@>O2;O;8 GCB;82VABь 4> 40=>W 

EV<VG=>W A?>;C:8. "4=0: ?@8 ;V:C20==V @81 2V4 =5<0B>4>7V2 V7 25;8:>N 

V=B5=A82=VABN V=207VW C 2=CB@VH=VE >@30=0E (B0:8E O: ?;020;ь=89 <VEC@) A;V4 

725@=CB8 >A>1;82C C203C =0 @878: =04<V@=>3> 282V;ь=5==O 0=B835=C 7 

70381;8E 71C4=8:V2. �?;82 =0 E07OW=0 28A>:8E :>=F5=B@0FV9 0=B835=C 

=5<0B>4 (2 >@30=0E 01> A8AB5<=>) <>65 ?@8725AB8 4> 703>AB@5==O 

V<C=>?0B>;>3VG=>W @50:FVW [135]. 

#@078:20=B5;. � >A=>2V <5E0=V7<C 4VW ?@078:20=B5;C ;568Bь 

45?>;O@870FVO =59@><’O7>28E 30=3;V>1;>:0B>@V2, I> 28:;8:0є ?>@CH5==O 

?@>F5AV2 B@0=A?>@BC20==O 3;N:>78 B0 <8:@>BC@1C;O@=>9 DC=:FV9 ?@8 2AVE 

D070E @>728B:C ?0@078BV2, I> A?@8G8=Oє ?>@CH5==O =5@2>2>-<’O7>2>W 

V==5@20FVW, ?@872>48Bь 4> ?0@0;VGC V 703815;V ?0@078BV2. �65 G>B8@8 
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45AOB8;VBBO B><C 0=B835;ь<V=B=89 ?@078:20=B5; (?>EV4=0 V7>EV=>;V=C =0 

>A=>2V A2>єW EV<VG=>W AB@C:BC@8) 1C2 287=0=89 28A>:>5D5:B82=8< ?@>B8 

B@5<0B>48 Schistosoma, V 73>4>< 2V= 1C2 22545=89 2 @V7=V C<>28 0:20:C;ьBC@8, 

=0FV;5=89 =0 <>=>35=V9 [197, 207], B@5<0B>4, B0:8E O: Diplostomum eyeflukes 

[71] V F5AB>4, B0:8E O: Bothriocephalus [181]. %?>;C:0 2A5 I5 70AB>A>2CєBьAO, 

E>G0 ?>2V4><;O;>AO ?@> <5=HC GCB;82VABь @V7=8E 284V2 ?0@078BV2 [17]. 

� ?@>406C ?@54AB02;5=89 ?@5?0@0B SERA Tremazol, I> <VAB8Bь 

?@078:20=B5;, 9>3> 4>40NBь 7 @>7@0EC=:C 50 <3. ?@078:20=B5;C =0 10 ;VB@V2 

2>48, 5:A?>78FVO 20==8 3-4 3>48=8 [202]. 

�=B81V>B8:8 (DC<03V;V=). �0@065==O @81 <V:A>A?>@84VO<8 є >A=>2=>N 

?@>1;5<>N O: C <>@Aь:8E, B0: V 2 ?@VA=8E 2>4>9<0E. �=D5:FVW =5 ?V440NBьAO 

;53:><C ;V:C20==N, 0;5 1C;> ?>:070=>, I> 0=B81V>B8:, O:89 =07820єBьAO 

DC<03V;V=, >A:V;ь:8 2V= 284V;5=89 7 Aspergillus fumigatus, 70?>1V30є @>728B:C 

B0 CB2>@5==N :VAB C @81. �C;> =040=> V=D>@<0FVN I>4> 5D5:B82=>ABV 9>3> 

70AB>AC20==O 2V4=>A=> Tetracapsuloides bryosalmonae C ;>A>A528E [117], 

Myxidium giardi C 2C3@0 [217], Myxobolus spp. C 728G09=>3> :>@>?0 [69] B0 

E. leei C <0@8:C;ьB82>20=>3> 3>AB@><>@4>3> ;OI0 [104]. 

І=3V1VB>@8 A8=B57C EVB8=C. +;5=8AB>=>3V, B0:V O: :><0E8 B0 @0:>?>4V1=V 

(2:;NG0NG8 ?0@078BV2, B0:8E O: ?0@078B8G=V :>?5?>48, V7>?>48 B0 

1@0=EVC@0=8), 74V9A=NNBь :V;ь:0 ;8=ь>: ?@>BO3>< A2>3> 68BBє2>3> F8:;C, I> 

@>18Bь WE C@07;828<8 4> A?>;C:, O:V ?5@5H:>460NBь CB2>@5==N =8<8 =>2>3> 

5:7>A:5;5BC 7 EVB8=C. �=3V1VB>@8 A8=B57C EVB8=C 2:;NG0NBь :V;ь:0 A?>;C:, O:V 

CA?VH=> 28:>@8AB>2CNBьAO ?@>B8 V=D5:FV9 ;>A>A528E 2>H59 C 0B;0=B8G=>3> 

;>A>AO 2 =>@257ь:V9 <0@8:C;ьBC@V B0 ?@>B8 V7>?>48 Ceratothoa oestroides, I> 

V=DV:Cє <>@Aь:>3> >:C=O, <>@Aь:>3> 4>@040 B0 <V75@C 2 A5@5475<=><>@Aь:V9 

<0@8:C;ьBC@V [61, 83]. �8D;C15=7C@>=, 35:A0D;C<C@>=, ;CD5=C@>= V 

B5D;C15=7C@>= ?@83=VGC20;8 ?5@5EV4 ;>A>A52>W 2>HV 2V4 =0C?;VCA0 4> AB04VW 

25A;>=>38E. �=3V1C20==O 1C;> ?>2’O70=5 7V 7=865=>N 5:A?@5AVєN 35=0 

EVB8=A8=B078 1 C ;8G8=:0E, >1@>1;5=8E 35:A0D;C<C@>=>< V 48D;C15=7C@>=>< 
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[110]. #@>1;5<8 =02:>;8H=ь>3> A5@54>28I0 I>4> 2V;ь=>682CG8E 

157E@515B=8E V E@515B=8E <>6CBь >1<568B8 28:>@8AB0==O ?@5?0@0BV2. 

$>A;8==V 5:AB@0:B8. �>A;V4=8:8 287=0G8;8, I> @>A;8=8 1030BV 

A0?>=V=0<8 <>6CBь 1CB8 70AB>A>20=V O: 0=B835;ь<V=B89 70AV1. �:AB@0:B 

B@>?VG=8E @>A;8= Afranamum melegueta 7 V=H8<8 @>A;8==8<8 5:AB@0:B0<8 O: 

0;ьB5@=0B82=8E 0=B835;ь<V=B=8E 70A>1V2 C ;V:C20==V 35;ь<V=B=>3> 70@065==O 

C @81. �:AB@0:B Franamum melegueta ?@>45<>=AB@C202 28A>:C 5D5:B82=VABь V7 

=09H8@H8< 70?0A>< 157?5:8 4;O @818-3>A?>40@O [225]. 

)V<V>B5@0?52B8G=V ?@5?0@0B8 H8@>:> 9 5D5:B82=> 28:>@8AB>2CNBьAO 

4;O :>=B@>;N B0 ;V:C20==O @81 2V4 ?0@078BV2. #@>B5 FV 0=B835;ь<V=B8:8 

<0NBь A2>W =54>;V:8. �5O:V 7 =8E <0NBь 0=B835;ь<V=B=C 4VN H8@>:>3> 

A?5:B@C 7 2C7ь:8< 70?0A>< 157?5:8, 2@0E>2CNG8 7=0G=89 2?;82 =0 E07OW=0 B0 

=02:>;8H=є A5@54>28I5. *V ?@5?0@0B8 ?>B@0?;ONBь C =02:>;8H=є 

A5@54>28I5 G5@57 ?@>F5A8 >G8I5==O, =5?@028;ь=C CB8;V70FVN 28:>@8AB0=>W 

B0@8 B0 ABVG=8E 2>4, =528:>@8AB0=8E ?@5?0@0BV2 01> :>@<C 4;O @81, 

A?@8G8=ONG8 701@C4=5==O =02:>;8H=ь>3> A5@54>28I0 [134]. -5 >4=8< 

A5@9>7=8< =54>;V:>< є =0:>?8G5==O EV<VG=8E 70;8H:V2 C B:0=8=0E @81 V 

ABV9:VABь 4> ?0@078BV2. #>2V4><;O;>AO ?@> 28O2;5==O 45O:8E 

EV<V>B5@0?52B8G=8E 70;8H:V2 2 B:0=8=0E :C;ьB82>20=>W @818 [129, 133]. 

 

 

1.2.3  5E0=VG=89 :>=B@>;ь 71C4=8:V2 V=207V9=8E E2>@>1 @81 

 

!09?@O<VH89 A?>AV1 >1<568B8 @>728B>: ?0@078B0@=>W V=D5:FVW 2 

?>?C;OFVW E07OW=0 3 1;>:C20B8 68BBє289 F8:;. �;O 45O:8E ?0@078BV2 V7 

2V;ь=>682CG8<8 V=D5:FV9=8<8 AB04VO<8 Fь>3> <>6=0 4>AO3B8 157?5@5@2=>N 

<5E0=VG=>N DV;ьB@0FVєN 2>48 2 0:20@VC<V. $V7=V @>7<V@8 AVB>: DV;ьB@V2 

<>6CBь 1CB8 >1@0=V 2V4?>2V4=> 4> @>7<V@C ?0@078B0. &0:8< G8=><, B><>=B8 

Ichthyophthirius, I> 282V;ь=ONBьAO 7V H:V@8 @818, O: ?@028;>, <0NBь 4V0<5B@ 

:V;ь:0 A>B5=ь <V:@><5B@V2 V 1C4CBь C;>2;N20B8AO DV;ьB@0<8, =02VBь O:I> 
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@>7<V@ AVB:8 AB0=>28Bь 80 <:< [118]. �>6=>3> @07C, :>;8 B><>=B 

70B@8<CєBьAO DV;ьB@>< V 2840;OєBьAO V7 A8AB5<8, 70?>1V30єBьAO CB2>@5==N 

F8AB V, B0:8< G8=><, CB2>@5==O 4> 1000 V=D5:FV9=8E B5@>=BV2 ?@>BO3>< 

=0ABC?=8E 36 3>48=, 70;56=> 2V4 B5<?5@0BC@8. �=D5:FV9=V F5@:0@VW >G=8E 

B@5<0B>4V2 <>6CBь 1CB8 2V4?>2V4=> C;>2;5=V 70 4>?><>3>N <5E0=VG=8E 

DV;ьB@V2 [140]. (V;ьB@0FVO @575@2C0@=>W 2>48 =0 2C3@>28E D5@<0E 7 

28:>@8AB0==O< DV;ьB@V2 40 <:< 740B=0 2840;8B8 O9FO B0 >=:><V@0F84VW 

7O1@>28E ?0@078B8G=8E <>=>35=V9 Pseudodactylogyrus anguillae V 

Pseudodactylogyrus bini [233]. 

#0AB:8 4;O OєFь ?0@078BV2. $0:>?>4V1=89 ?0@078B Argulus 

@>7<=>6CєBьAO H;OE>< 2V4:;040==O A:C?G5=ь OєFь =0 70=C@5=8E >1’є:B0E, 

2:;NG0NG8 2>4=V @>A;8=8, 3V;:8 B0 :>@V==O. #VA;O 28;C?;5==O OєFь Argulus 

;8G8=:8 @>72820NBьAO 4> V=D5:FV9=>W AB04VW B0 ?@8:@V?;NNBьAO 4> @818. *O 

@5?@>4C:B82=0 AB@0B53VO <>65 1CB8 28:>@8AB0=0 4;O :>=B@>;N. $53C;O@=5 

70=C@5==O 2 70@065=C 2>4>9<C 45@52’O=8E @59>:, @5HVB>: V ?CG:V2 3V;>:, 4> 

O:8E A0<:0 ?0@078B0 ?@8:@V?;Nє O9FO, 40є <>6;82VABь 7=8I8B8 O9FO. *5 

4>AO30єBьAO ?@>AB8< 2840;5==O< F8E ?0AB>: 4;O OєFь 7V AB02:V2 7 V=B5@20;>< 

C 45:V;ь:0 4=V2. !>2V ?0AB:8 70<V=NNBь 2V4=>2;5=V V 1C4CBь 

28:>@8AB>2C20B8AO 4;O O9F5:;04:8 ?0@078BV2. &0:8< G8=>< @5?@>4C:B82=89 

?>B5=FV0; ?0@078BV2 <>65 1CB8, ?@8=09<=V G0AB:>2>, 28G5@?0=89, I> 

?@872545 4> 7=865==O V=D5:FV9=>3> B8A:C 2 AB02:0E [130]. �0=C@5==O 

4>I5G>: 7 @V7=8E <0B5@V0;V2 C 2>4>9<8 7 ?@>1;5<=8<8 V=D5:FVO<8 Argulus 

foliaceus =0 @094C6=V9 D>@5;V 28:>@8AB>2C20;>AO 4;O 7=865==O @V2=O 

70@065==O Argulus 2 >75@0E @094C6=>W D>@5;V [99]. %:C?G5==O OєFь <>6=0 

@53C;O@=> 718@0B8 ?V4 G0A 2V4=>2;5==O 4>I5G>: V 28BO3C20==O WE =0 15@53. 

&0:8< G8=><, 7030;ь=89 V=D5:FV9=89 B8A: 7=8782AO, 0 ?>H8@5=VABь V A5@54=O 

V=B5=A82=VABь 7=878;8AO 2 6-9 @07V2. 

 5E0=VG=5 7=8I5==O 71C4=8:V2. ' 72’O7:C 7V 7=865==O< GCB;82>ABV 

;>A>A528E 2>H59 4> @V7=8E 1V>F84V2, EV<V>B5@0?52B8G=8E ?@5?0@0BV2 V ;V:V2, 

I> 2V41C;>AO ?VA;O H8@>:>3> 28:>@8AB0==O =0 D5@<0E <0@8:C;ьBC@8, 1C;8 
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@>7@>1;5=V 0;ьB5@=0B82=V <5B>48 1>@>Bь18. *5 2:;NG0;> <5E0=VG=5 

2840;5==O H;OE>< B5@<VG=>W >1@>1:8, G8I5==O IVB:>N 01> ?@><820==O 

?@VA=>N 2>4>N. *O B5E=V:0 28<030є 28;>2C B0 >1@>1:8 25;8:>3> ;>A>AO, I> 

703@>6Cє 74>@>2’N B0 4>1@>1CBC @818 [176]. �=HV ?V4E>48 2 ?@>DV;0:B8FV 

107CNBьAO =0 ;075@=V9 B5E=>;>3VW, A?@O<>20=>W =0 7=8I5==O ;>A>A528E 2>H59 

=0 ?>25@E=V @818. �2B><0B8G=V A8AB5<8 :0<5@, @>7<VI5=V C 2>4V, 740B=V 

A:0=C20B8 @81C, I> ?@>E>48Bь ?>27 AVB:C, V O:I> 28O2;5=> ;>A>A52C 2>HC, 

;075@=89 ?@8;04 28?@><V=Nє A2VB;>289 V<?C;ьA 28A>:>W 5=5@3VW 4> 2>HV, I>1 

C18B8 ?0@078B0 =0 <VAFV. !572060NG8 =0 B5, I> F5 ?>B5=FV9=> A<5@B5;ь=> 4;O 

2>H59, >AB0==V :>=B@>;ь>20=V ?>2=><0AHB01=V 28?@>1C20==O =5 7<>3;8 

704>:C<5=BC20B8 7<5=H5==O A5@54=ь>W :V;ь:>ABV ?0@078BV2 C ?V440=8E 

>1@>1:8 ;075@>< ;>A>AV2 [70]. 

�C4V2=8FB2> @81=8Fь:>3> 3>A?>40@AB20 B0 <5@56. ' =>2V9 :>=AB@C:FVW 

AVB>: ?5@5410G5=> 28:>@8AB0==O 10@’є@V2, I> ?5@5H:>460NBь ?@>=8:=5==N 

V=D5:FV9=8E AB04V9 ?0@078BV2 C A5:FVN 7 @81>N. �5@E=V H0@8 2>48 2V440NBь 

?5@5203C V=D5:FV9=8< :>?5?>W40< ;>A>A52>W 2>HV. �;O ;>A>AO =02:>;> 

25@E=ь>W G0AB8=8 :;VB8=8 <>6=0 @>7<VAB8B8 A?V4=8FV 4;O <0@8:C;ьBC@8 01> 

1@575=B, I>1 7<5=H8B8 :>=B0:B <V6 @81>N B0 ?0@078B0<8 B0, >B65, 

V=D5:FVO<8. &0:8< G8=><, 1C;8 @>7@>1;5=V B0: 720=V AVBG0ABV D5@<8, I>1 

<V=V<V7C20B8 ?@8:@V?;5==O <>@Aь:8E @0:>?>4V1=8E 4> <>@Aь:>3> 

0B;0=B8G=>3> ;>A>AO. $81C B@8<0NBь C 70=C@5=8E AVB:>28E 2V4AV:0E C 

3;81H8E H0@0E 2>48, 7>=0E, 45 :V;ь:VABь AB04V9 V=D5:FV9=8E 2>H59 

7<5=H8;0AO G5@57 ?>254V=:C 25A;>=>38E, O:V HC:0NBь ?>25@E=N. ' F8E 

:;VB8=0E A?>AB5@V30;0AO =86G5 A5@54=ь>W V=B5=A82=VABь V=D5:FVW [100]. 

�>=B@>;ь ?@><V6=8E 6828B5;V2. �5;8:>W H:>48 0:20:C;ьBC@V =0=>AOBь 

V=D5:FVW A?@8G8=5=V V=D5:FV9=8<8 F5@:0@VO<8 >G=8E B@5<0B>4 C @81, O:V 

282V;ь=ONBьAO 7 ?@><V6=8E @02;8:V2-3>A?>40@V2 V ?@>=8:0NBь C ?>25@E=N 

H:V@8, ?;02=8:V2 01> 7O15@ @81 [89]. /:I> FV F5@:0@VW =5<>6;82> 7=8I8B8 

EV<VG=8<8 @5G>28=0<8 01> <5E0=VG=>N DV;ьB@0FVєN 2>48 [140], <>6=0 

2840;8B8 ?@><V6=8E @02;8:V2-3>A?>40@V2, ?@>AB> 7V1@02H8 @02;8:V2 C 
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AB02:0E. "A:V;ь:8 :>65= @02;8: <>65 28@>1;OB8 58 000 F5@:0@V9 =0 45=ь, FO 

?@>F54C@0 <>65 5D5:B82=> >1<568B8 V=D5:FV9=89 B8A: C 2>4>9<V [149]. 

 

 

1.3 �?;82 0=B@>?>35==8E D0:B>@V2 B0 D0:B>@V2 7>2=VH=ь>3> 
A5@54>28I0 =0 ?5@51V3 E2>@>1 @818 

 

#@8 0=0;V7V >A=>2=8E D0:B>@V2, I> 2?;820NBь =0 28=8:=5==O B0 

@>728B>: 70E2>@N20=ь @818 B0 7=865==O O:>ABV ?@>4C:FVW @81=8FB20 

284V;ONBь 45:V;ь:0 D0:B>@V2: 

 ?>3V@H5==O 7>>3V3Vє=VG=8E C<>2 28@>IC20==O @818, 0=B@>?>35==5 

701@C4=5==O 2>4>9<8I B0 ?@8;53;>W B5@8B>@VW, ?>@CH5==O 3V4@>;>3VG=>3>, 

B5@<VG=>3>, 3V4@>EV<VG=>3> @568<V2 2>4>9<8I; 

 =54>B@8<0==O 01> ?>@CH5==O 25B5@8=0@=>-A0=VB0@=8E ?@028; 2 

@81=8Fь:8E 3>A?>40@AB20E, =54>B@8<0==O B5@<V=V2 ?@>2545==O 25B5@8=0@=>-

A0=VB0@=8E 70E>4V2; 

 ?>@CH5==O C<>2 CB@8<0==O @818, 0 A0<5 71V;ьH5==O =>@< ?>A04:8 

@81><0B5@V0;C, 3>4V2;O =54>1@>O:VA=8<8 :>@<0<8; 

 70=5A5==O 71C4=8:V2 V=D5:FV9=8E E2>@>1, 701@C4=5==O 2>48 

B>:A8G=8<8 @5G>28=0<8, 2V4ACB=VABь 2G0A=8E ;V:C20;ь=>-?@>DV;0:B8G=8E 

70E>4V2 [11, 22, 74]. 

�>4=V >@30=V7<8, V 7>:@5<0 @818, 707=0NBь 2?;82C @V7=><0=VB=8E 

AB@5A>@V2, A?@8G8=5=8E 0=B@>?>35==8< 2?;82><, I> ?@872>48Bь 4> 7<V=8 

?0@0<5B@V2 A5@54>28I0 [27]. 

�>A;V465==O<8  0B2Vє=:> !. . (2018) 2AB0=>2;5=0 :>@5;OFVO <V6 

V=B5=A82=VABN V=207V9=8E 70E2>@N20=ь @818 B5<?5@0BC@>N B0 ?>2VB@O. 

�V4<VG0;>AO 71V;ьH5==O V=B5=A82=>ABV V=207C20==O @818 C ?5@V>4 A?5:>B=>3> 

2535B0FV9=>3> ?5@V>4C ?@>BO3>< 2012 B0 2016 @>:V2 [24]. &5<?5@0BC@0 2?;820є 

=0 F8:; @>7<=>65==O =09?@>ABVH8E, 7>:@5<0 Dactylogyrus vastator, 

Ichtyophthirius multifiliis, O:V 28:;8:0NBь 43 % 28?04:V2 ?0@078B0@=>W V=207VW C 
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7030;ь=><C A?5:B@V V=207V9=8E 70E2>@N20=ь @818 2 ':@0W=V. $>7<=>65==O F8E 

?0@078BV2 2V41C20єBьAO =091V;ьH V=B5=A82=> 70 B5<?5@0BC@8 21326 °%. 

�V4<VG0єBьAO B5=45=FVO 4> ?@8A:>@5==O @>728B:C =09?@>ABVH8E 7 

?V428I5==O< B5<?5@0BC@8, B0 C?>2V;ь=5==O< 7 WW 7=865==O<. �8A>:0 

B5<?5@0BC@0 A?@>2>:C20;0 A?0;0E C@065==O ;5@=V>7>< @818 C 2012 @>FV 2 

�=V?@>?5B@>2Aь:><C @53V>=V, 28:;8:0;>AO ?0@078B8G=8<8 @0G:0<8 @>4C 

Lernaea. �;O Fь>3> ?0@078B0 >?B8<0;ь=>N B5<?5@0BC@>N @>728B:C є 4V0?07>= 

2 <560E 23330°%. '@065==O ;5@=V>7>< @818 =5>4=>@07>2> DV:AC202AO C 

�ь2V2Aь:V9 >1;0ABV [20]. *5 2V41C20єBьAO 2 @57C;ьB0BV 7<V=8 B5<?5@0BC@=>3> 

@568<C, 0 B0:>6 4VєN ?@8AB>AC20;ь=>-040?B82=>3> <5E0=V7<C ?0@078B0. 

#V428I5==O B5<?5@0BC@8 A?@8Oє @>7H8@5==N 284>2>3> A?5:B@0 V=207V9=8E 

E2>@>1, O:V @0=VH5 @5єAB@C20;8 ;8H5 C B5?;8E :@0W=0E. *5, C A2>N G5@3C, 

28:;8:0є AB@5A>2C @50:FVN >@30=V7<C 2 B><C A5=AV, I> C@065=V >@30=V7<8 

28O2;ONBь @50:FVW ?>70 <560<8 =>@<0;ь=>3> 4V0?07>=C. %B@5A>@8 2:;NG0NBь 

EV<VG=V 701@C4=N20GV, ?>682=V @5G>28=8, H284:VABь B5GVW, pH, @>7G8=5=89 

:8A5=ь, ?>@CH5==O A2VB;>2>3> B0 B5<?5@0BC@=>3> @568<V2 B0 1030B> V=H8E 

DV78:>-EV<VG=8E 7<V==8E, O:V <>6CBь 1CB8 ACBBє2> 7<V=5=V 0=B@>?>35==>N 

4VO;ь=VABN [60].  

#@8 ?0@078B>;>3VG=><C 4>A;V465==V E868E ?@><8A;>28E @81 

�=V?@>2Aь:8E 2>4>AE>28I 28O2;5=> I> 2 >:C=O B0 AC40:0 ;8G8=>: 

4V>:B>D><>28E =5<0B>4, O:V =0;560;8 4> �CAB@>=3V;V4 (Eusrongylides) [4]. 

#>:07=8: 5:AB5=A82=>ABV V=207VW >:C=O A:;0;0 90 %, ?@8 ?>:07=8:C 

V=B5=A82=>ABV V=207VW 10 5:7./>A>18=C, 2 B>9 65 G0A ?>:07=8: 5:AB5=A82=>ABV 

V=207VW AC40:0 A:;0;0 50 % ?@8 ?>:07=8:C V=B5=A82=>ABV V=207VW 7 5:7./>A>18=C. 

�07=0G5=5 70E2>@N20==O @0=VH5 =5 28O2;O;8 2 @81 7 �=V?@>2Aь:8E 

2>4>AE>28I. 

�>;820==O 48=0<V:8 ?>?C;OFVW ?0@078BV2 I5 =5 4C65 4>1@5 282G5=V, 0;5 

2 45O:8E 28?04:0E ?@8G8=8 ?>;O30NBь C 7<V=0E C<>2 =02:>;8H=ь>3> 

A5@54>28I0 (701@C4=5==O, 0=B@>?>35==89 2?;82 B>I>) B0 ?>O2>N 

A?@89=OB;828E 3>A?>40@V2 [103, 221]. "AB0==V 420 45AOB8;VBBO 4>A;V465=ь 
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?>:070;8, I> D0:B>@8 =02:>;8H=ь>3> A5@54>28I0 <0NBь 7=0G=89 2?;82 =0 

?0@078BV2 V <>6CBь 157?>A5@54=ь> 2?;820B8 =0 A:;04 V @V7=><0=VB=VABь 

?>?C;OFV9 ?0@078BV2. #@O<89 A?>AV1 4VW 2:;NG0є 2?;82 =0 4>@>A;8E 

5:B>?0@078BV2 01> AB04VW ;8G8=>:, O:V 7=0E>4OBьAO 2 157?>A5@54=ь><C :>=B0:BV 

7 =02:>;8H=V< A5@54>28I5< [102, 221].  

!0 4>40B>: 4> 73040=8E 701@C4=N20GV2, ?0@078B8 <>6CBь ?@54AB02;OB8 

4>40B:>289 AB@5A>289 D0:B>@ 4;O @81 =0 V=482V4C0;ь=><C, ?>?C;OFV9=><C 

01> A?V;ь=>B=><C @V2=V. #0@078B0@=V V=D5:FVW <>6CBь 7=878B8 ABV9:VABь 

3>A?>40@O, 28:;8:0NG8 @V7=V ?0B>;>3VG=V, V<C=>;>3VG=V B0 DV7V>;>3VG=V @50:FVW 

[66, 101, 214]. )0@GC20==O B0 28A=065==O 5=5@3VW, 0 B0:>6 <0=V?C;OFVW 7 

3>A?>40@5< <>6CBь 7=878B8 ?@>4C:B82=VABь V DV78G=C D>@<C V=DV:>20=8E 

3V4@>1V>=BV2. �0@065==O ?0@078B0<8 B0:>6 <>65 =530B82=> 2?;8=CB8 =0 

48=0<V:C B0 IV;ь=VABь ?>?C;OFV9 @81, 0 >B65, V =0 2AN @81=C A?V;ь=>BC. 

�?;82 =0 ?>?C;OFVN є >A>1;82> 7=0GCI8< 4;O V=D5:FV9 ?0@078B0<8, O:V 

28:;8:0NBь A5@9>7=V ?0B>;>3VG=V CH:>465==O [58, 86, 209], 01> ?0@078B0<8, 

O:V 4VNBь O: 5=4>:@8==V @C9=V2=8:8 B0 ?0@078B8G=V :0AB@0B>@8 [224] 01> 

<0=V?C;NNBь A2>W< E07OW=><, I>1 7@>18B8 9>3> 1V;ьH C@07;828< 4> E860:V2 

[97, 215]. 

$810 B0 V=HV 3V4@>1V>=B8 740B=V =0:>?8GC20B8 2 A2>є<C >@30=V7<V 206:V 

<5B0;8, ?5AB8F848 B0 V=HV B>:A8G=V A?>;C:8, I> <VABOBьAO C 2>4V, 45O:V 7 =8E 

2>;>4VNBь :C<C;OB82=8< 5D5:B>< [12].  

)V<VG=V 701@C4=5==O 2:;NG0NBь @V7=V <V:@>701@C4=N20GV =5>@30=VG=>W 

B0 >@30=VG=>W ?@8@>48, <5B0;>>@30=VG=V A?>;C:8, 0 B0:>6 @>7G8=5=V A>;V 

(NaCl, CO 3 
2−

 ) V ?>682=V @5G>28=8 (=0?@8:;04, NO 3 
−
, NO 2 

−
, NH 4 

+
, PO 4 

3−
 ). 

!5>@30=VG=V 701@C4=N20GV 2:;NG0NBь @V7=><0=VB=V <V:@>5;5<5=B8 (<5B0;8 B0 

<5B0;>W48, B0:V O: Cd, Pb, As), O:V <>6CBь <0B8 35>35==5 ?>E>465==O [93]. 

"4=0: C 1V;ьH>ABV 28?04:V2 ?V428I5=V :>=F5=B@0FVW ?>2’O70=V 7 

0=B@>?>35==>N 4VO;ь=VABN, B0:>N O: 284>1CB>: :>@8A=8E :>?0;8=, 

?@><8A;>2V B0 ?>1CB>2V ABVG=V 2>48, AV;ьAь:5 3>A?>40@AB2>, 5@>7VO 

A<VBBє720;8I, 720;8I0 2V4E>4V2 B0 1030B> V=H>3> [191, 193].  5B0;8 <>6CBь 
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2?;820B8, =0?@8:;04, =0 5<1@V>=0;ь=89 V ;8G8=:>289 @>728B>: @818, WW @VAB V 

?@840B=VABь, 0 B0:>6 =0 @>7<=>65==O.  5E0=V7<8 4VW 2:;NG0NBь 2?;82 =0 

<>;5:C;O@=><C V :;VB8==><C @V2=V, 0 B0:>6 =0 V<C==C A8AB5<C, =0 DV7V>;>3VN 

B0 <5B01>;V7< @818 [219]. �5O:V <5B0;8, B0:V O: Cd, Cr, Hg V Pb, B0:>6 <>6CBь 

4VOB8 O: 5=4>:@8==V @C9=V2=8:8 [79]. 

#V428I5=89 @V25=ь @>7G8=5=8E A>;59 (=0?@8:;04, 70A>;5==O) V 

?>682=8E @5G>28=, B0:>6 ?>2’O70=89 7 0=B@>?>35==>N 4VO;ь=VABN, <>65 

157?>A5@54=ь> 2?;820B8 =0 @81C 01> >?>A5@54:>20=> 2?;820B8 =0 C<>28 

=02:>;8H=ь>3> A5@54>28I0 (=0?@8:;04, C @07V 52B@>DV:0FVW) =0 284>289 

A:;04 1V>B8, 0 B0:>6 4>ABC?=VABь W6V 4;O @818 2 FV;><C [200]. "@30=VG=V 

701@C4=N20GV 2:;NG0NBь 25;8:C 3@C?C A?>;C:, I> 28:>@8AB>2CNBьAO 2 

?@><8A;>2>ABV (=0?@8:;04, ?>25@E=52>-0:B82=V @5G>28=8, ?;0AB8DV:0B>@8, 

0=B8?V@5=8) V AV;ьAь:><C 3>A?>40@AB2V (=0?@8:;04, ?5AB8F848), 0 B0:>6 45O:V, 

O:V 28:>@8AB>2CNBьAO O: D0@<0F52B8G=V 70A>18 G8 70A>18 >A>18AB>W 3V3Vє=8 

01> ?>B@0?;ONBь C ?>1CB>2V ABVG=V 2>48 O: :V=F52V ?@>4C:B8 <5B01>;V7<C. 

#>4V1=> 4> =5>@30=VG=8E 701@C4=N20GV2, 2>=8 <>6CBь 2?;820B8 =0 @V7=V @V2=V 

>@30=V70FVW C @81 V <>6CBь 4>40B:>2> 4VOB8 O: 5=4>:@8==V @C9=V2=8:8 [222]. 

 

 

1.4 �>=B@>;ь ?>:07=8:V2 157?5G=>ABV B0 O:>ABV @818 

 

#V4 4>1@>O:VA=8< ?@>4C:B>< @>7C<VNBь 2V4ACB=VABь 2 ?@>4C:BV ?@>F5AV2 

?AC20==O (3=8BBO, >:8A;5==O, ?@>3V@:0==O, >A0;N20==O, ?;VA=O2V==O), 0 

?>:07=8: 157?5G=>ABV A2V4G8Bь ?@> 2V4ACB=VABь 2 ?@>4C:BV 10:B5@V>;>3VG=8E, 

EV<VG=8E B0 <5E0=VG=8E 701@C4=N20GV2 (?0B>35==8E <V:@>>@30=V7<V2, 3@81V2, 

?0@078BV2, EV<VG=8E 701@C4=N20GV2, @04V>=C:;V4V2) [41]. 

�8@>1=8FB2> B0 ?>AB0G0==O ?@>4C:BV2 01> ?>A;C3 70;CG0є @V7=><0=VB=8E 

CG0A=8:V2 V <5@56V 7 H8@>:8< A?5:B@>< 4VO;ь=>ABV, O:0 =5>1EV4=0 4;O B>3>, 

I>1 70157?5G8B8 ?@>4C:B 01> ?>A;C3C 2V4 704C<C, G5@57 @V7=V 5B0?8 

28@>1=8FB20 B0 ;0=FN30 ?>AB0G0==O 4> 4>AB02:8 :V=F528< A?>6820G0< [123]. 
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' E0@G>2V9 ?@><8A;>2>ABV ;0=FN3 28@>1=8FB20 B0 ?>AB0G0==O A:;040єBьAO 7 

CG0A=8:V2, O:V 2:;NG0NBь 28@>1=8:0, ?5@5@>1=8:0, >?B>28:0, 5:A?>@B5@0, 

V<?>@B5@0, @>74@V1=>3> ?@>402FO B0 A?>6820G0, :>65= 7 O:8E 2V4V3@0є 

C=V:0;ь=C @>;ь, 4>40NG8 FV==VABь ?@>4C:B0< V7 7030;ь=>N <5B>N ?>AB0G0==O 

B0 4>ABC?C 4> O:VA=8E B0 157?5G=8E E0@GC20==O, >B@8<CNG8 <0:A8<0;ь=89 

?@81CB>: 2V4 1V7=5AC [47, 46]. ' :>=B5:ABV @810;ьAB20 B0 0:20:C;ьBC@8 ;0=FN3 

28@>1=8FB20 B0 ?>AB0G0==O @818 ?>G8=0єBьAO 7V 71>@C @818 ?5@5206=> 7 

25;8:8E 2>4>9<, B0:8E O: >75@0 B0 >:50=8, V 70:V=GCєBьAO 4>AB02:>N 4> 

A?>6820G0 =0 @8=:0E, 2V440;5=8E 2V4 B8AOG <8;ь. "A=>2=V CG0A=8:8 ;0=FN30 

?>AB0G0==O @818 A:;040NBьAO 7 <5@56V @810;>:, @>74@V1=8E B>@3>2FV2, 

48AB@81’NB>@V2, B@0=A?>@B=8:V2, A:;04Aь:8E ?@8<VI5=ь V ?>AB0G0;ь=8:V2, O:V 

15@CBь CG0ABь C 28@>1=8FB2V, 4>AB02FV B0 ?@>406C ?@>4C:BC A?>6820GC [201]. 

�5;8:0 35>3@0DVG=0 2V4AB0=ь, O:0 70728G09 VA=Cє <V6 @810;:0<8 B0 

A?>6820G0<8, CA:;04=Nє ;0=FN3 ?>AB0G0==O @818 C ?V4B@8<FV O:>ABV 

E0@G>28E ?@>4C:BV2 V CA:;04=Nє 2V4AB565==O H;OEV2 4>AB02:8 ?@>4C:BV2, 

:>;8 7V?A>20=0 01> =5O:VA=0 @810 ?>B@0?;Oє 4> A?>6820G0 [201]. 

�1V;ьH5==O 3;>10;ь=>W B>@3V2;V E0@G>28<8 ?@>4C:B0<8, 45<>3@0DVG=V 

7<V=8, =>2V :C;V=0@=V 728G:8 B0 7<V=0 :;V<0BC є >4=8<8 7 >A=>2=8E D0:B>@V2, 

I> 2?;820NBь =0 ?>H8@5==O 7>>=>7=8E 35;ь<V=B>7V2, I> ?5@5=>AOBьAO 

@810<8 [62, 77]. !0A?@024V 3;>10;V70FVO E0@G>28E ?@>4C:BV2 A?@8O;0 B>@3V2;V 

25;8:>N @V7=><0=VB=VABN @81=8E ?@>4C:BV2 C 2Aь><C A2VBV [170]. �>:@5<0, 

V<?>@B @81=>W ?@>4C:FVW 7 :@0W=, O:V =5 <0NBь 4>1@5 @>728=5=>W A8AB5<8 

:>=B@>;N E0@G>28E ?@>4C:BV2, <>65 1CB8 7=0G=8< D0:B>@>< @878:C 4;O 

?>H8@5==O 7>>=>7=8E 35;ь<V=B>7V2, I> ?5@5=>AOBьAO @810<8 C 2Aь><C A2VBV. 

 V6=0@>4=0 <>1V;ь=VABь ?>;53HCє ?5@5<VI5==O V=D5:FV9=8E 035=BV2 7 >4=VєW 

:@0W=8 2 V=HC, I> ?@872>48Bь 4> ?>H8@5==O ?0@078BV2 =0 B5@8B>@VW 70 

<560<8 5=45<VG=8E 7>= [138]. �@V< B>3>, 7@>AB0==O V=B5@5AC є2@>?59Aь:8E 

A?>6820GV2 4> 5:7>B8G=>W :CE=V ?@872>48Bь 4> 7=0G=>3> 7@>AB0==O 5B=VG=8E 

@5AB>@0=V2 V ?@>406V2 5:7>B8G=>W W6V [62]. 
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�030;ь=>2V4><>, I> E0@G>20 728G:0 26820B8 A8@V 01> =54>AB0B=ь> 

?@>60@5=V @81=V AB@028 (=0?@8:;04, ACHV, A0H8<V, A52VG5, B0@B0@) ?@54AB02;Oє 

7=0G=89 @878: ?5@540GV 35;ь<V=B>7=8E 70E2>@N20=ь, I> ?5@540NBьAO G5@57 

@81C [74, 159]. ":@V< ;N4Aь:>W B0 ACA?V;ь=>W ?>254V=:8, 5:>;>3VG=V 7<V==V 

(01V>B8G=V B0 1V>B8G=V) 2>4=>3> A5@54>28I0 <>6CBь 157?>A5@54=ь> 2?;820B8 

=0 1V>;>3VN B0 5?V45<V>;>3VN ?0@078BV2. �V4=>A8=8 <V6 A8AB5<0<8 E07OW=-

?0@078B >1<56CNBь WE ?>O2C @53V>=0<8 (=0?@8:;04, 5=45<VG=8<8 >1;0ABO<8), 

I> E0@0:B5@87CNBьAO @V7=8<8 1V>B8G=8<8 B0 01V>B8G=8<8 D0:B>@0<8, O:V 

2V4?>2V40NBь 68BBє2><C F8:;C ?0@078B0. &8< =5 <5=H, 7=0G=V 7<V=8 2 

:;V<0B8G=8E V 3V4@>;>3VG=8E C<>20E ?@8725;8 4> 7<V=8 35>3@0DVG=>3> 

?>H8@5==O ?0@078BV2 [180, 182]. �@V< B>3>, :>;820==O B0 7<V=8 2 01V>B8G=8E 

B0 1V>B8G=8E D0:B>@0E <>6CBь 3;81>:> 2?;8=CB8 =0 A8AB5<C «?0@078B-

3>A?>40@», I> ?@872545 4> 7<V= 1V>;>3VW 3>A?>40@O (?@>4C:B82=VABь 284V2, 

48=0<V:0 ?>?C;OFVW B0 @>7?>4V;) V ?>H8@5=VABь ?0@078BV2 [153].  

�57?5:0 E0@G>28E ?@>4C:BV2 30@0=BCє, I> W60 =5 70?>4Vє H:>48 G8 

70E2>@N20==O ;N48=V, O:0 WW A?>6820є, V 2>=0 22060єBьAO, ?>@O4 7 

?>682=8<8, >@30=>;5?B8G=8<8 B0 :><5@FV9=8<8 E0@0:B5@8AB8:0<8, 

A:;04>2>N 7030;ь=>W O:>ABV W6V [85]. "FV=:8 �A5A2VB=ь>W >@30=V70FVW >E>@>=8 

74>@>2’O ?>:07CNBь, I> 1 7 10 ;N459 2 CAь><C A2VBV I>@VG=> AB@0640є 2V4 

70E2>@N20=ь A?@8G8=5=89 26820==O< W6V 7 5BV>;>3VG=8<8 035=B0<8, O:V 

2?;820NBь =0 74>@>2’O A?>6820G0, A?@8G8=NNG8 420 000 A<5@B59, >A>1;82> 

A5@54 4VB59 [208]. &0:8< G8=><, E2>@>18 E0@G>2>3> ?>E>465==O 22060NBьAO 

?@>1;5<>N 4;O >E>@>=8 74>@>2’O 2 CAь><C A2VBV G5@57 WE 70E2>@N20=VABь V 

A<5@B=VABь, 0 B0:>6 WE =530B82=89 2?;82 =0 ?@>4C:B82=VABь, B>@3V2;N, 

28B@0B8 =0 ?>A;C38 >E>@>=8 74>@>2’O, @50;V70FVN B0 <>=VB>@8=3 157?5:8 

E0@G>28E ?@>4C:BV2 [174]. 

#>O20 B0 @5F8482 ?0@078B0@=8E 70E2>@N20=ь @>18Bь :@8B8G=> 206;828< 

@>728B>: @>7C<V==O @>;V ?0@078BV2 C ?>?C;OFVOE @81 B0 287=0G5==O WE 2?;82C 

=0 @81C B0 74>@>2’O ;N48=8. ' Fь><C :>=B5:ABV Є2@>?59Aь:5 035=BAB2> 7 

157?5:8 E0@G>28E ?@>4C:BV2 (EFSA) 28?CAB8;> 4>:C<5=B ?V4 =072>N 
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«!0C:>289 28A=>2>: I>4> >FV=:8 @878:C ?0@078BV2 C @81=8E ?@>4C:B0E», C 

O:><C ?V4:@5A;5=> =5>1EV4=VABь >:@5A;8B8 @878: 4;O A?>6820GV2 =0 >A=>2V 

5?V45<V>;>3VG=8E 4>A;V465=ь ?0@078BV2 C @81=8E ?@>4C:B0E [90]. #@VA=>2>4=V 

@818 2V4V3@0NBь 206;82C @>;ь C ?5@540GV 7>>=>7=8E 35;ь<V=BV2, I> AB0=>28Bь 

A5@9>7=C ?@>1;5<C 4;O 74>@>2’O, >A>1;82> 2 @53V>=0E, ?@8;53;8E 4> 2>4>9<. 

$810 22060єBьAO E0@G>28< ?@>4C:B>< 28A>:>W E0@G>2>W FV==>ABV B0 

=52V4’є<=>N G0AB8=>N @0FV>=C ;N48=8, >A:V;ь:8 є 465@5;>< 1V>;>3VG=> 

FV==8E 1V;:V2, =5=0A8G5=8E ;V?V4V2, 2VB0<V=V2 V <V=5@0;ь=8E @5G>28= [105]. 

� 40=89 G0A @810 ?@>40єBьAO 4;O A?>6820==O 2 @V7=8E 2840E: FV;0, ?0B@0=0, 

A2V65 DV;5, >E>;>465=0, 70<>@>65=0, C?0:>20=0 2 <>48DV:>20=V9 0B<>AD5@V, 

:>=A5@2>20=0, :>?G5=0, A>;5=0, 7=52>4=5=0 B0 ?>EV4=V ?@>4C:B8 (AC@V<V) [59]. 

"4=0: @810 4C65 A?@89=OB;820 4> ?AC20==O B0 701@C4=5==O, 0 ?@>F5A8 

02B>;V7C, >:8A;5==O B0 <V:@>1V>;>3VG=0 0:B82=VABь 2B@CG0NBьAO 2 ?AC20==O B0 

2?;820NBь =0 O:VABь [96, 212]. /:VABь, E0@G>20 FV==VABь V 157?5:0 @818 

?>2’O70=V 7 284><, 2V:><, A5@54>28I5< ?@>6820==O, B8?>< 3>4V2;V, C<>20<8 

28;>2C, C<>20<8 715@V30==O, B@0=A?>@BC20==O B0 @>7?>4V;C. 

"A=>2=8< H;OE>< 70@065==O ;N48=8 є A?>6820==O A8@>W 01> 

=5?@028;ь=> ?@83>B>2;5=>W ?@VA=>2>4=>W @818, =0?@8:;04 @818 0N 284C 

?@><5=5?5@8E (Plecoglossus altivelis) V 25;8:>W G5@2>=>?V@:8 (T. hakonensis) 

[74, 235].  0@8=>20=0, A>;>=0 01> D5@<5=B>20=0 @810, 0 B0:>6 :C;V=0@=89 

=V6 V >1@>1=0 4>H:0, 70@065=V <5B0F5@:0@VO<8, B0:>6 <>6CBь A?@8G8=OB8 

V=D5:FVW ;N48=8 [74]. "A=>2=V 5=45<VG=V B5@8B>@VW @>7:840=V 2 :@0W=0E 

�0;5:>3> %E>4C, 2:;NG0NG8 �>@5N, /?>=VN, �8B09 [74]. ' �>@5W 1C;> 

28O2;5=> G8A;5==V 5=45<VG=V >A5@54:8, V 1C;> ?V4B25@465=>, I> <0965 2AV 

=525;8:V ?>B>:8 4> 25;8:8E @VG>: C AEV4=8E V ?V245==8E ?@815@56=8E 

@09>=0E є 5=45<VG=8<8 [75, 175]. 

"AB0==V< G0A>< 2V4<VG0єBьAO 71V;ьH5==O 701@C4=5==O 2>4 %2VB>2>3> 

>:50=C, 0 B0:>6 2=CB@VH=VE 2>4>9< @V7=><0=VB=8E 2V4E>4V2, I> <VABOBь 

B>:A8=8, 206:V <5B0;8, ?5AB8F848, B>I>. $810 B0 V=HV 3V4@>1V>=B8 2>;>4VNBь 

740B=VABN 0:C<C;N20B8 FV @5G>28=8 2 A2>є<C >@30=V7<V B0 AB2>@N20B8 
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?>B5=FV9=C =5157?5:C 4;O A?>6820GV2 [12, 79, 196, 219]. &><C ?@8 ?@>2545==V 

25B5@8=0@=>-A0=VB0@=>3> V=A?5:BC20==O 206;82> 4> C2038 ?@89<0B8 =5 ;8H5 

7>2=VH=V9 283;O4 @818 (>@30=>;5?B8G=V ?>:07=8:8 3 :>;V@, 70?0E, 

:>=A8AB5=FVO), 0 9 @57C;ьB0B8 DV78:>-EV<VG=8E, 1V>;>3VG=8E, ?0@078B>;>3VG=V 

B0 B>:A8:>;>3VG=8E 4>A;V465=ь [41]. 

!0 Aь>3>4=V @>7@>1;5=> :V;ь:0 A?>A>1V2 7=8I5==O ?0@078BV2 C @81=8E 

?@>4C:B0E. �;O Fь>3> 28:>@8AB>2CєBьAO 70<>@>6C20==O, =03@V20==O 

(728G09=5 B0 <V:@>E28;ь>25), >1@>1:0 ?V4 28A>:8< B8A:><, 4VO V<?C;ьA=8E 

5;5:B@8G=8E ?>;V2, ACHV==O, C;ьB@072C:, A>;V==O, <0@8=C20==O B0 

28:>@8AB0==O =0BC@0;ь=8E ?@>4C:BV2 [40, 90]. 

 

 

1.5 �8A=>2>: 7 >3;O4C ;VB5@0BC@8 

 

�0 40=8<8 (�" (""!) 0:20:C;ьBC@0 @818 2 ?@VA=>2>4=8E V <>@Aь:8E 

A5@54>28I0E ?>ABV9=> @>7H8@NєBьAO 2 CAь><C A2VBV [94]. "4=8< V7 >A=>2=8E 

>1<565=ь C 28@>1=8FB2V 0:20:C;ьBC@8 є 2@07;82VABь 28@>IC20=>W @818 4> 

E2>@>1 G5@57 <5B>48 3>A?>40@N20==O 01> 7>2=VH=V D0:B>@8, B0:V O: 

701@C4=5==O, 7<V=8 :;V<0BC 01> =02VBь 7<V=8 2 48=0<VFV B@0=70:FV9 ?@>4C:BC 

2 FV9 30;C7V [166]. #0@078B0@=0 V=207VO =530B82=> 2?;820є =0 H284:VABь @>ABC, 

A?@8G8=Nє 2B@0BC 2038 B0 ?@83=VG5==O @5?@>4C:B82=>W 4VO;ь=>ABV. %5@9>7=5 

70@065==O <>65 ?@8725AB8 4> A<5@B=>ABV B0 <0A>2>3> 7=8I5==O @81=8E 

70?0AV2 [154]. 

�06;828< є :>=B@>;ь 70 70E2>@N20==O<8 @818, WE 4V03=>AB8:0 B0 

?@>DV;0:B8:0 [6, 11, 39, 233]. $81=8FB2> ?>B@51Cє =>2VB=VE 5:>;>3VG=> 

157?5G=8E, 7@CG=8E C 70AB>AC20==V, 5D5:B82=8E ;V:0@Aь:8E 70A>1V2, 4> O:8E 

=5 28@>182AO @578AB5=B=VABь C 71C4=8:V2 70E2>@N20=ь @818. 
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$"���� 2 

 

 �&�$���� �  �&"�� �"%�����!Ь 

 

 

2.1  0B5@V0;8 4>A;V465=ь 
 

�>A;V465==O 48A5@B0FV9=>W @>1>B8 28:>=C20;8 7 2021 ?> 2025 @V: =0 

107V ;01>@0B>@VW «�==>20FV9=V B5E=>;>3VW B0 157?5:8 V O:>ABV ?@>4C:BV2 

B20@8==8FB20» B0 «�5B5@8=0@=0 D0@<0FVO» :0D54@8 25B5@8=0@=>-A0=VB0@=>3> 

V=A?5:BC20==O, <V:@>1V>;>3VW, 3V3Vє=8 B0 ?0B>;>3VG=>W 0=0B><VW D0:C;ьB5BC 

25B5@8=0@=>W <548F8=8 %C<Aь:>3> =0FV>=0;ь=>3> 03@0@=>3> C=V25@A8B5BC; 

=0C:>2>W ;01>@0B>@VW !�( «�@>20D0@<0»; %C<Aь:>W @53V>=0;ь=>W 45@602=>W 

;01>@0B>@VW 45@602=>W A;C618 ':@0W=8 7 ?8B0=ь 157?5G=>ABV E0@G>28E 

?@>4C:BV2 B0 70E8ABC A?>6820GV2, )0@:V2Aь:>W @53V>=0;ь=>W 45@602=>W 

;01>@0B>@VW 45@602=>W A;C618 ':@0W=8 7 ?8B0=ь 157?5G=>ABV E0@G>28E 

?@>4C:BV2 B0 70E8ABC A?>6820GV2. 

�8@>1=8GV 4>A;V465==O ?@>2545=> 2 @81>3>A?>40@AB20E &"� «�46>;0», 

&"� «$OA=O=Aь:5», ## «,<0BCE0» %C<Aь:>W >1;0ABV. $>7@>1:C :><?;5:AC 

70E>4V2 =0?@02;5=8E =0 1>@>Bь1C 7 5:B>?0@078B>70<8 AB02>2>W @818 

?@>2>48;8 =0 107V ## «%C<8B5E=>:>@<» %C<Aь:>W >1;0ABV. 

 

 

2.2  5B>48 4>A;V465=ь 
 

�>A;V465==O 70 B5<>N 48A5@B0FVW ?@>2>48;8Aь C ?’OBь >A=>2=8E 5B0?V2 

2V4?>2V4=> 4> AE5<8, ?@54AB02;5=>W =0 @8A. 2.1. 

!0 ?5@H><C 5B0?V 4>A;V465=ь ?@>25;8 0=0;V7 AB0=C :V;ь:>ABV 2>4=8E 

@5AC@AV2 B0 28@>1=8FB20 0:20:C;ьBC@8 2 %C<Aь:89 >1;0ABV 7 <5B>N 

287=0G5==O =0O2=>W 1078 4;O 28@>1=8FB20 0:20:C;ьBC@8. 
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$8A. 2.1. �030;ь=0 AE5<0 ?@>2545==O 4>A;V465=ь 

 

�87=0G0;8, D>@<8 >@30=V70FVW ?V4?@8є<AB2 704VO=8E 2 AD5@V 

0:20:C;ьBC@8, ?0@0<5B@8 @81>3>A?>40@Aь:>W 4VO;ь=>ABV B0 @5AC@A8 =0 107V 

O:8E ?@>2>48BьAO 4VO;ь=VABь ?> 28@>1=8FB2C 0:20:C;ьBC@8, AB@C:BC@C 

2>4>9< @81>3>A?>40@AB2 ?> FV;ь>2><C =0?@02;5==N, :V;ь:VABь 28@>I5=>W 

@81>?@>4C:FVW. 

!0 4@C3><C 5B0?V 4>A;V465=ь ?@>2>48;8 0=0;V7 01V>B8G=8E D0:B>@V2, I> 

2?;820NBь =0 4>1@>1CB @818. �;O Fь>3> ?@>18 2>48, I> 2V4V1@0=V 2 

4>A;V46C20=8E 2>4>9<0E, 0 A0<5 0:B82=C :8A;>B=VABь 2>48 (@!), ?>:07=8:8 

Ca
2+

, Cl 
-
, Mg

2+
, Na

+
 +K

+
, Fe 7030;ь=89, NH4

+
, NO2 

-
,NO3 

-
, PO4

3-
, SO4 

2-
, !%"3

-
, 

7030;ь=C B25@4VABь, ;C6=VABь, 1VE@><0B=C B0 ?5@<0=30=0B=C >:8A=N20=VABь, 

:8A5=ь, AC<C 7030;ь=>W <V=5@0;V70FVW, 4>A;V46C20;8 70 7030;ь=>287=0=8<8 

<5B>48:0<8 [33, 121]. #@>18 2>48 7 4>A;V46C20=8E AB02V2 2V418@0;8 =0 

2V4AB0=V 1,5-2,0 < 2V4 15@53C, ?@8 ?>2=><C 70=C@5==V є<=>ABV C 2>4C =0 

3;818=C 0,4-1,0 <. �;O ?@>2545==O 2V41>@C ?@>1 2>48 28:>@8AB>2C20;8 

є<:>ABV (?;OH:8-10B><5B@8) ;8H5 7 =5:>@>7V9=>3> <0B5@V0;C [25]. �V41V@ 

?@>1 2>48 ?@>2>48;8 ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818, 0 

A0<5 2 25A=O=89, ;VB=V9 B0 >AV==V9 ?5@V>4 7 :2VB=O ?> 6>2B5=ь.  

1 етап
• �=0;V7 AB0=C 28@>1=8FB20 ?@>4C:FVW 0:20:C;ьBC@8 2 
%C<Aь:89 >1;0ABV 

2 етап
• �87=0G5==O 01V>B8G=8E D0:B>@V2, I> 2;820NBь =0 4>1@>1CB 
@818 

3 етап
• �EBV>?0B>;>3VG=89 <>=VB>@8=3 70E2>@N20=ь @818 
?0@078B0@=>W 5BV>;>3VW 

4 етап
• $>7@>1:0 =>2>3> ?@>B8?0@078B0@=>3> ?@5?0@0BC 4;O 
@81=8FB20 =0 >A=>2V ?>2V4>= 9>4C 

5 етап
• $>7@>1:0 :><?;5:AC ;V:C20;ь=>-?@>DV;0:B8G=8E 70E>4V2 
70 ?0@078B0@=8E E2>@>1 @81 4;O 3>A?>40@AB2 
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!0 B@5Bь><C 5B0?V 4>A;V465=ь 287=0G0;8 5?V7>>B8G=89 AB0= I>4> 

70E2>@N20=ь ?@VA=>2>4=>W @818 B0 ?@>2>48;8 <>=VB>@8=3 C@065==O @818 

5:B>?0@078B0<8 B0 10:B5@V0;ь=>N <V:@>D;>@>N, 28:>@8AB>2CNG8 40=V 

@53V>=0;ь=8E ;01>@0B>@V9 B0 @57C;ьB0B8 2;0A=8E 4>A;V465=ь, O:V ?@>2>48;8 7 

28:>@8AB0==O< 7030;ь=>287=0=8E <5B>48:. #0@078B>;>3VG=V, 5?V7>>B>;>3VG=V, 

:;V=VG=V, 10:B5@V>;>3VG=V, D0@<0:>;>3VG=V, B>:A8:>;>3VG=V, 

?0B>;>3>0=0B><VG=V B0 >@30=>;5?B8G=V 4>A;V465==O ?@>2>48;8 70 

7030;ь=>287=0=8<8 <5B>48:0<8 [13, 18]. 

�;O ?@>2545==O ?0@078B>;>3VG=>3> 4>A;V465==O @818 28:>@8AB>2C20;8 

<5B>4 ?>2=>3> ?0@078B>;>3VG=>3> @>7B8=C, 40=89 <5B>4 =040є <>6;82VABь 

74V9A=8B8 :V;ь:VA=89 B0 O:VA=89 >1;V: CAVE ?0@078BV2, :>B@8<8 C@065=0 

4>A;V46C20=0 @810. �87=0G5==O 284V2 35;ь<V=BV2 ?@>2>48;8 A?8@0NG8Aь =0 

V=D>@<0FVN =02545=C 2 «�B;0AV 35;ь<V=BV2 B20@8=» (2001) [8]. 

�>A;V465==O C@065==O @818 5:B>?0@078B0<8 B0 10:B5@V0;ь=>N 

<V:@>D;>@>N ?@>2>48;8 C @81=8Fь:8E 3>A?>40@AB20E %C<Aь:>W >1;0ABV: 

?@820B=5 ?V4?@8є<AB2> «,<0BCE0» (A. %>;V40@=5), B>20@8AB2> 7 >1<565=>N 

2V4?>2V40;ь=VABN «�46>;0» (A. �>=>=5=:>2>), B>20@8AB2> 7 >1<565=>N 

2V4?>2V40;ь=VABN «$OA=O=Aь:5» (A. $OA=O=Aь:5) 70 ?5@V>4 25A=0->AV=ь 

2023 @>:C. 

#@>2545==O >@30=>;5?B8G=8E 4>A;V465=ь @818 74V9A=N20;8 73V4=> 

�%&' 8451:2015 «$810 B0 @81=V ?@>4C:B8.  5B>48 287=0G5==O 

>@30=>;5?B8G=8E ?>:07=8:V2» [14]. #@8 2V4>1@065==V @57C;ьB0BV2 1V>EV<VG=8E 

4>A;V465=ь :>@8ABC20;8AO >48=8FO<8  V6=0@>4=>W A8AB5<8 CI. 

� A2>є<C 4>A;V4V 28:>@8AB0;8 ?@5?0@0B 2VBG87=O=>3> 28@>1=8FB20 (!�( 

«�@>20D0@<0») $81>;V:, O:89 2 A2>є<C A:;04V 2 1 3 <VAB8Bь: ?@078:20=B5;C 3 

35 <3;, D5=15=407>;C 3 70 <3; ;520<V7>;C 3 20 <3. $81>;V: 2V4=>A8BьAO 4> 

3@C?8 ?@>B8?0@078B0@=8E ?@5?0@0BV2 H8@>:>3> A?5:B@C 4VW. 

!0 G5B25@B><C 5B0?V 4>A;V465=ь ?@>2>48;8 D0@<0:>-B>:A8:>;>3VG=V 

4>A;V465==O =>2>3> ?@5?0@0BC AB2>@5=>3> 4;O 1>@>Bь18 7 5:B>?0@078B>70<8 

AB02>2>W @818 =0 >A=>2V ?>2V4>=-9>4C, 2V4?>2V4=> 4> ?>;>65=ь, I> 28:;045=V 
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C ?>AV1=8:C «�>:;V=VG=V 4>A;V465==O 25B5@8=0@=8E ;V:0@Aь:8E 70A>1V2» 

(2006) [18].  

� A2>WE 4>A;V40E 28:>@8AB>2C20;8 :>@>?V2 Cyprinus carpio (L.) @V7=>3> 

2V:C Fь>3>@VG:8, >4=>@VG:8, 42>@VG:8 B0 B@ь>@VG:8. �;O 287=0G5==O 

?0@0<5B@V2 B>:A8G=>ABV 28:>@8AB>2C20;8 Fь>3>@VG>:, 0 28@>1=8G8E 

4>A;V465==O ?> 70AB>AC20==N ;V:0@Aь:8E 70A>1V2 ?@>2>48;8 =0 >4=>@VG:0E, 

42>E @VG:0E B0 B@ь>E @VG:0E.  

�;O 287=0G5==O ?>:07=8:0 LD50 @>72545==O 2>4=>W 28BO6:8 

70AB>A>2C20;8 ?’OBь @>72545=ь. #>2V4>=-9>4 704020;8 C :V;ь:>ABV 3 000, 4 000, 

5 000, 6 000, 7 000 <3/:3. �8:>@8AB>2C20;8 4;O 4>A;V4C ?8B=C 2>4C, O:C 

2V4AB>N20;8 4;O 45E;>@C20==O ?@>BO3>< A5<8 4V1 B0 05@C20;8 4> 

:>=F5=B@0FVW @>7G8=5=>3> :8A=N 2 2>4V =5 <5=H5 4 <3/4<3. #>:07=8: @! 2>48 

A:;0402 7,6. �;O 287=0G5==O ?0@0<5B@V2 3>AB@>W B>:A8G=>ABV 28:>@8AB>2C20;8 

>A>18=8 :>@>?V2 7 A5@54=ь>N <0A>N BV;0 42±3 3. �V>B5ABC20==O ?@>2>48;8 C 

?@8<VI5==V 157 H:V4;828E 28?0@V2 i 307V2 ?@8 @>7AVO=><C A2VB;V B0 ?@8@>4=V9 

7<V=V 4=O i =>GV. #@8 ?@>2545==V 4>A;V465=ь B5<?5@0BC@C ?V4B@8<C20;8 =0 

@V2=V 22C, 0 :>=F5=B@0FVN :8A=N C 2>4V =5 <5=H5 4 <3/4<3. �V;ь:VABь 

?>2B>@V2 C 4>A;V4V i :>=B@>;V B@8:@0B=0. #@8 287=0G5==V ?0@0<5B@V2 

>@Vє=B>2=>W B>:A8G=>ABV C :>6=89 7 4>A;V4=8E i :>=B@>;ь=8E 0:20@VC<V2 

A048;8 ?> 3 :>@>?8. #VA;O 287=0G5==O 4V0?07>=C 28:>@8AB>2C20;8 ?> 

6 >A>18=. #@>2545==O 4>A;V4C B@820;> 96 3>48=, ?V4 G0A ?@>2545==O 4>A;V4C 

@81 =5 3>4C20;8. ->45==> 74V9A=N20;8 ?V4@0EC=>: A?V22V4=>H5==O 6828E B0 

70381;8E @81.  

�;O @>7@0EC=:C 3>AB@>W B>:A8G=>ABV 28:>@8AB>2C20;8 <5B>48 �5@15@0, 

#5@H8=0 B0 :><?’NB5@=C ?@>3@0<C «LD50». 

�>A;V465==O :@>2V C @81 74V9A=N20;8 ?VA;O 2V41>@C WW 7 A5@FO C 

A?5FV0;ь=V ?@>1V@:8. �5<0B>;>3VG=V ?>:07=8:8 (:V;ь:VABь ;59:>F8BV2 V 

5@8B@>F8BV2) 287=0G0;8 28:>@8AB>2CNG8 :0<5@C �>@Oє20. #V4@0EC=>: 

;59:>F8B0@=>W D>@<C;8 74V9A=N20;8 28:>@8AB>2CNG8 :;02VH=89 ;VG8;ь=8:, 

D>@<5=V 5;5<5=B8 :@>2V 287=0G0;8 2 <07:C :@>2V 70D0@1>20=8< 70 
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$><0=>2Aь:8<3�V<7>N 70 4>?><>3>N 0B;0AC (Sharon & Zilberg, 2011) [204]. 

�87=0G5==O @V2=N 35<>3;>1V=C ?@>2>48;8 70 <5B>48:>N %0;V, 4;O 

287=0G5==O H284:>ABV >AV40==O 5@8B@>F8BV2 70AB>A>2C20;8 0?0@0B 

#0=G5=:>20. 

�:A?5@8<5=B0;ь=89 70AV1 �><1V9>4 (#>2V4>=-9>4 200 <3 B0 =0B@VN 

A5;5=VB 1,2 <3) =040=> =0C:>2>-28@>1=8G>N DV@<>N «�@>20D0@<0». 

�>A;V465==O ?@>2>48;8 7 <5B>N @50;V70FVW 28@>1=8G>3> 4>A;V4C ?> >1@>1FV 

@818 ?5@54 28A04:>N C AB02. #@>2545==O 28@>1=8G>3> 4>A;V465==O ?> 

>1@>1FV @818 7 <5B>N ?@>DV;0:B8:8 5:B>?0@078BV2 (Gyrodactylus kobayashii, 

Lernaea cyprinacea B0 Philometroides lusiana) B0 10:B5@V>7V2. $81C :>@>?0 C 

2VFV >4=>3> @>:C, C@065=C 5:B>?0@078B0<8 B0 :>=B0<V=>20=C 10:B5@V0;ь=>N 

<V:@>D;>@>N, @>7<VIC20;8 C є<=>ABOE >1’є<>< 100 4<3
 4;O >1@>1:8 70A>1>< 

�><1V9>4C C :>=F5=B@0FVW: 0,05%; 0,1 %; 0,2 %. �:A?>78FVO 28B@8<:8 @818 C 

@>7G8=V 70A>1C A:;040;0 3 3>48=8 ?@8 B5<?5@0BC@V (+14 º%). �>A;V465==O 

?@>2>48;8 2 ?5@V>4 :2VB5=ь-B@025=ь 2024 @>:C. �C;8 AB2>@5=V B@8 4>A;V4=V 

3@C?8 (B01;.2.1).  

&01;8FO 2.1 

%E5<0 4>A;V465==O ?@8 >1@>1FV @818 70A>1>< �><1V9>4>< 

�>A;V4 �V;ь:VABь >A>18= C 3@C?V �>=F5=B@0FVO ?@5?0@0BC 

1� 100 0,05 % 

2� 100 0,1 % 

3� 100 0,2 % 

 

$81C, :>=B0<V=>20=C 10:B5@V0;ь=>N <V:@>D;>@>N, C :V;ь:>ABV 

100 >A>18= >1@>1;O;8 70A>1>< �><1V9>4 C 2V4?>2V4=V9 :>=F5=B@0FVW. 

�87=0G0;8 :V;ь:VABь >A>18=, C@065=8E 5:B>?0@078B0<8 B0 :>=B0<V=>20=8E 

10:B5@V0;ь=>N <V:@>D;>@>N, 4> B0 ?VA;O >1@>1:8 70A>1>< �><1V9>4. 

#@>2>48;8 7<828 B0 :C;ьB820FVN <V:@>>@30=V7<V2 ?@8 & 37 º% 7 

5:A?>78FVєN 24 3>48=8. 
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%B0B8AB8G=89 0=0;V7. �;O >1@>1:8 >B@8<0=8E 40=8E 28:>@8AB>2C20;8 

?@>3@0<8 Microsoft Excel 2010, 0 B0:>6 AB0B8AB8G=89 0=0;V7 <5B>4>< (VH5@0-

%BьN45=B0 7 C@0EC20==O AB0B8AB8G=8E ?>E81>: B0 2V@>3V4=>ABV ?>:07=8:V2 

1V;ьH5 95 % (p<0,05). �>A;V465==O C @81=8E 3>A?>40@AB20E 1C;8 28:>=0=V 

2V4?>2V4=> 4> �%&' EN ISO/IEC 17025:2019 [15]. 

#@8 ?@>2545==V 5:A?5@8<5=B0;ь=8E 4>A;V465=ь :5@C20;8Aь 

«#>;>65==O< ?@> 28:>@8AB0==O B20@8= 2 1V><548G=8E 4>A;V465==OE» B0 

@5:><5=40FV9 «Є2@>?59Aь:>W :>=25=FVW 7 70E8ABC B20@8=, O:V 

28:>@8AB>2CNBьAO 2 5:A?5@8<5=B0;ь=8E FV;OE» [16]. #@8 ?@>2545==V 

4>A;V465=ь :5@C20;8Aь 28<>30<8 AB0BBV 26 �0:>=C ':@0W=8 «#@> 70E8AB 

B20@8= 2V4 6>@AB>:>3> ?>2>465==O (?@028;0 ?>2>465==O 7 B20@8=0<8, I> 

28:>@8AB>2CNBьAO 2 =0C:>28E 5:A?5@8<5=B0E, B5ABC20==V, =02G0;ь=><C 

?@>F5AV B0 28@>1=8FB2V 1V>?@5?0@0BV2)» [36]. 
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$"���� 3 

 

$��'�Ь&�&� ���%!�) �"%�����!Ь 

 

 

3.1 �=0;V7 AB0=C 28@>1=8FB20 0:20:C;ьBC@8 2 %C<Aь:89 >1;0ABV 
�=0;V7V AB0B8AB8G=8E 40=8E I>4> :V;ь:>ABV B0 AB0=C 2>4=8E >1’є:BV2 =0 

B5@8B>@VW %C<Aь:>W >1;0ABV 2AB0=>2;5=> =0O2=VABь 2191 AB02:V2, I> <0NBь 

7030;ь=C ?;>IC ?>25@E=V 11384 30 B0 <0NBь ?>2=89 >1’є< 2>48 124,3 <;=. <3
. 

#@>2545==O @81>3>A?>40@Aь:>W 4VO;ь=>ABV 2 >1;0ABV 74V9A=NєBьAO =0 107V 

D>=4C 2=CB@VH=VE 2>4>9<, ?;>I0 O:>3> AB0=>28Bь 16041 30, 2 B><C G8A;V 

43 2>4>AE>28I, I> <0NBь 7030;ь=C ?;>IC 4657 30, 0 B0:>6 2191 AB02>:, I> 

<0NBь 7030;ь=C ?;>IC 11384 30 2>4=>3> 475@:0;0. !0 B5@8B>@VW %C<Aь:>W 

>1;0ABV є 1543 @VG:8, I> <0NBь 7030;ь=C 4>268=C 8020 :< (sm.darg.gov.ua). 

&0:8< G8=><, <>6=0 7@>18B8 28A=>2>: ?@> =0O2=VABь 2 %C<Aь:V9 >1;0ABV 

4>AB0B=ь>W ?@8@>4=ь>W 1078 4;O 28@>IC20==O @818. 

�8@>1=8FB2>< 2>4=8E 1V>@5AC@AV2 2 %C<Aь:89 >1;0ABV 709<0NBьAO 

212 AC1’є:BV2 3>A?>40@N20==O, 7 O:8E 40 F5 N@848G=V >A>18, 0 172 DV78G=V 

>A>18-?V4?@8є<FV (@8A. 3.1). 

 

$8A. 3.1. "@30=V70FV9=0 AB@C:BC@0 @81>3>A?>40@AB2 

�3V4=> 40=8E 72VBC 7 28@>1=8FB20 0:20:C;ьBC@8 70 2022 @V: ?;>I0 AB02V2 

.@848G=V >A>18 (V78G=V >A>18 ?V4?@8є<FV 
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?> %C<Aь:89 >1;0ABV, 45 >B@8<CNBь 0:20:C;ьBC@C A:;040є 4112,6 30, 7 =8E 

<0B>G=V 3,3 30, =5@5AB>2V 3,4 30, 28@>IC20;ь=V 453,6 30. �8@>IC20;ь=V AB028 2 

A2>N G5@3C 1 :0B53>@VW 176,5 30, 2 :0B53>@VW 3 277,1 30. !091V;ьHC ?;>IC 

709<0NBь =03C;ь=V AB028 3575,4 30, 0 ?;>I0 78<C20;ь=8E A:;040є 58,1 30. 

&0:>6 є 2>4>?>AB0G0;ь=V AB028 18,1 30 B0 B>20@=V A04:8 0,8 30 (@8A.3.2). 

 

$8A. 3.2. %B@C:BC@0 AB02V2 70 =0?@02;5==O< 2 %C<Aь:>W >1;0ABV, 30 

 

�06;828< ?>:07=8:>< CA?VH=>W 4VO;ь=>ABV 30;C7V є =0O2=VABь 

@5<>=B=>-<0B>G=>3> ?>3>;V2’O.  0B>G=5 ?>3>;V2’O @818 2 %C<Aь:89 >1;0ABV 

A:;040є 3342 :3 (0,856 B8A. HB.), 7 O:8E A0<FV A:;040NBь 2009 :3 

(0,562 B8A. HB.), 0 A0<:8 1333 :3 (0,294 B8A. HB.). @5<>=B=5 ?>3>;V2’O A:;040є 

5600 :3 (22,7 B8A. HB.). 

� @57C;ьB0BV >?@0FN20==O AB0B8AB8G=8E 40=8E 70 2021 @V: 28@>I5=> 

1708,56 B>= ?@>4C:FVW, 0 70 2022 @V: 2 %C<Aь:V9 >1;0ABV 28@>I5=> 1192,9 B>= 

0

500

1000

1500

2000

2500

3000

3500

4000

3,3 3,4 

453,6 

3575,4 

58,1 
18,1 

0,8 
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?@>4C:FVW 0:20:C;ьBC@8 (darg.gov.ua). 

!0 B5@8B>@VW %C<Aь:>W >1;0ABV 2 2024 @>FV ?>:07=8:8 7030;ь=>3> >1AO3C 

28@>1=8FB20 (28@>IC20==O) B>20@=>W ?@>4C:FVW 0:20:C;ьBC@8 A:;0;8 

1404,3 B>==8 ?@8 28:>@8AB0==V ?;>IV 2,5 B8A. 30. � ?>@V2=O==V 7 2023 @>FV 

28@>1=8FB2> @818, =572060NG8 =0 2>є==V 4VW, <0;> 71V;ьH5==O =0 46 % (=0 

443 B>==8).  

!091V;ьHC :V;ь:VABь ?> 2840E 2>4=8E 1V>@5AC@AV2 AB0=>282 :>@>? 

755,8 B>== (53,8 %), =0 4@C3><C <VAFV B>2AB>;>18: 3 430,7 B>== (30,7 %), 

B@5Bє <VAF5 709=O2 :0@0Aь A@V1;OAB89 3 125,0 B>== (8,9 %). �=HV 2848 2>4=8E 

1V>@5AC@AV2 <0;8 <5=HV ?>:07=8:8, ?@>B5 B56 709=O;8 A2>є <VAF5 =0 @8=:C: 

28@>1=8FB2> 1V;>3> 0<C@C A:;0;> 35,2 B>== (2,5 %), IC:8 3 26,5 B>== (1,9 %), 

AC40:0 3 8,1 B>== (0,6 %), A><0 3 0,8 B>== (0,1 %), ;>A>A528E (@094C6=>W 

D>@5;V) 3 16,0 B>== (1,1 %), >A5B@>28E (15AB5@, 1V;C30 B0 V=.) 3 4,6 B>== 

(0,3 %), 0 B0:>6 V=HV 2848 0:20:C;ьBC@8: >:C=ь 3 0,6 B>==, ;8= 3 0,4 B>==, 

@0:8 3 0,6 B>==, O:V 2 7030;ь=V9 :V;ь:>ABV A:;040NBь 0,11 %. %?V22V4=>H5==O 

28@>1=8FB20 2>4=8E 1V>@5AC@AV2 70 2840<8 70 2024 @V: =02545=> =0 @8A. 3.3. 

 

$8A. 3.3. %?V22V4=>H5==O 28@>1=8FB20 2>4=8E 1V>@5AC@AV2 70 2840<8 70 

2024 @V:. 

� A5@54=ь><C ?>:07=8: @81>?@>4C:B82=>ABV 70 2024 @V: ?> 

@81>3>A?>40@AB20< >1;0ABV A:;02 568 :3/30. 

�0 2024 @V: @50;V7>20=> @81>?>A04:>2>3> <0B5@V0;C 3 42 B>==8 =0 

755,8 

430,7 

125 

35,2 

26,5 

8,1 

0,8 

16 

4,6 

0,6 

0,4 

0,6 

0 100 200 300 400 500 600 700 800

:>@>? 
B>2AB>;>18: 

:0@0Aь A@V1;OAB89 
1V;89 0<C@ 

IC:0 
AC40: 
A>< 

;>A>A52V 
>A5B@>2V 
>:C=ь 
;8= 
@0:8  

B>== 
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3,4 <;= 3@825=ь, 0 B0:>6 439 B>== B>20@=>W @818 =0 AC<C 29,7 <;= 3@825=ь. 

&0:8< G8=>< <>65<> 7@>18B8 28A=>2>: I> 2 %C<Aь:89 >1;0ABV є 

?>B5=FV0; 4;O V=B5=A82=>3> 28@>IC20==O @818 2 C<>20E 0:20:C;ьBC@8. 

 

 

3.2 �87=0G5==O 01V>B8G=8E D0:B>@V2, I> 2;820NBь =0 4>1@>1CB 

@818 

 

�;O 70157?5G5==O 28A>:>3> @V2=O V=B5=A8DV:0FVW @81=8FB20 28=8:0є 

?>B@510 ?>ABV9=>3> :>=B@>;N 3V4@>EV<VG=>3> V 3V4@>;>3VG=>3> @568<C 

2>4>9<, 0 B0:>6 AB0=C 2>4=>3> A5@54>28I0 45 ?@>E>48Bь 28@>IC20==O @818. 

#@8 =54>AB0B=ь><C :>=B@>;V 01V>B8G=8E D0:B>@V2 A5@54>28I0 28=8:0є 

28A>:0 9<>2V@=VABь ?>3V@H5==O 25B5@8=0@=>-A0=VB0@=>3> AB0=C AB02V2, 0 

B0:>6 28=8:=5==O @O4C V=D5:FV9=8E B0 V=207V9=8E 70E2>@N20=ь @818.  

� ?@8@>4V VA=CNBь 1030B> 01V>B8G=8E D0:B>@V2, I> ACBBє2> 2;820NBь =0 

4>1@>1CB @818. �;O >B@8<0==O 28A>:>W ?@>4C:B82=>ABV @818 206;82> 

:>=B@>;N20B8 B0 ?@8 =5>1EV4=>ABV 2G0A=> :>@83C20B8 C<>28 2 O:8E 

?@>2>48BьAO 28@>IC20==O >1’є:BV2 0:20:C;ьBC@8. �06;82> 2V47=0G8B8, I> =5 

<>6;82> 30@0=BC20B8 4>1@>1CB @818, =5 <0NG8 6>4=8E 70A>1V2 4;O 9>3> 

2V@>3V4=> <>=VB>@8=3C G8 >FV=:8. !0 60;ь, 2 40=89 G0A =5 VA=Cє =04V9=8E 

<5B>4V2 <>=VB>@8=3C 1;03>?>;CGGO @818 2 0:20:C;ьBC@V, ?@>B5 287=0G5==O 

EV<VG=>3> A:;04C 2>48 B0 WW 3V4@>1V>;>3VG=8E ?>:07=8:V2 <>65 

>E0@0:B5@87C20B8 40=89 ?>:07=8:. �1V>B8G=V D0:B>@8 ACBBє2> 2?;820NBь =0 

D>@<C20==O <V:@>1V><8 2>4>9<8 B0 =0 ?5@51V3 70E2>@N20=ь @818.  

#@>18 2>48 2V418@0;8 2 &"� «�46>;0», &"� «$OA=O=Aь:5», 

## «,<0BCE0» %C<Aь:>W >1;0ABV ?@>2>48;8 C 25A=O=89, ;VB=V9 B0 >AV==V9 

?5@V>4. #@>18 2>48 2V4V1@0=V 2 @V7=8E 4V;O=:0E 2>4>9<8I0 3>A?>40@AB2 

4>AB02;O;8 2 ;01>@0B>@VN B0 ?@>2>48;8 3V4@>EV<VG=V 4>A;V465==O. $57C;ьB0B8 

4>A;V465=ь ?@>1 2>48 >B@8<0=8E 7 3>A?>40@AB20 &"� «�46>;0» =02545=V 2 

B01;. 3.1. 
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&01;8FO 3.1 

�V4@>EV<VG=V ?>:07=8:8 2>48 AB02V2 3>A?>40@AB20 «�46>;0» (M±m, n=4) 

#>:07=8: ��� 

"%&15.372-87 

#5@V>48 4>A;V465=ь 

25A=0 ;VB> >AV=ь 

@! 6,538,5 7,78±0,08 7,53±0,06 7,68±0,07 

Ca
2+

, <3/; f 180 44,21±0,69 72,41±1,21 56,35±1,02 

Cl
 -,

 <3/; 25340 12,92±0,35 22,73±0,49 15,24±0,41 

Mg
2+,

 <3/; f 30 11,32±0,65 15,81±0,78 12,25±0,36 

Na
+ 

+K
+,

 <3/; f 120 23,96±1,20 38,52±0,96 34,53±1,06 

Fe 703., <3 Fe/; f 1,0 0,025±0,002 0,042±0,003 0,036±0,002 

NH4
+, <3 N/; f 1,0 0,019±0,002 0,095±0,005 0,004±0,001 

NO2
 -

, <3 N/; f 0,1 0,068±0,002 0,012±0,002 0,010±0,003 

NO3
 -

, <3 N/; f 2,0 0,023±0,002 0,014±0,004 0,026±0,007 

PO4
-3,

 <3 $/; f 0,5 0,012±0,002 0,042±0,003 0,059±0,008 

SO4 
2-

, <3/; f 1000 94,74±1,98 139,35±3,14 111,04±2,32 

!%"3
-,
 <3/; 603200 135,51±1,32 193,23±2,16 148,35±1,98 

�03.B25@4., <3-5:2/; 2,036,0 3,85±0,09 5,29±0,14 3,18±0,17 

�C6=VABь, <3-5:2/; 1,833,5 2,35±0,12 3,42±0,09 2,81±0,07 

":8A=N20=VABь 

1VE@><0B=0, <3 "/; 
f 60 18,47±0,17 32,42±0,21 31,44±0,23 

":8A=N20=VABь 

?5@<0=30=0B=0, <3 

"/; 

f 15 8,62±0,14 12,67±0,03 11,84±0,07 

�8A5=ь, <3/4<3
 6,0-8,0 7,45±0,14 7,37±0,09 6,78±0,12 

%C<0 7030;ь=>W 

<V=5@0;V70FVW, <3/; 
30031000 352,45±1,24 487,25±2,03 382,12±1,79 

 

#@8 0=0;V7V 40=8E, =02545=8E 2 B01;8FV, <>65<> :>=AB0BC20B8, I> 

2>4=5289 ?>:07=8: 2>48 2 3>A?>40@AB2V «�46>;0» ACBBє2> =5 7<V=N202AO 
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?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818 V A:;0;0 2V4 7,53 4> 7,78, 

B>1B> ?>:07=8:8 7<V=N20;8Aь 2V4 =59B@0;ь=>W 4> A;01>;C6=>W @50:FVW. 

�>40 4>A;V4=>3> AB02C 70 E0@0:B5@>< V>==>3> A:;04C <0є 

3V4@>:0@1>=0B=89 A:;04 :0;ьFVє2>W 3@C?8. �>=F5=B@0FVO 2 2>4V V>=V2 >A=>2=8E 

<V=5@0;ь=8E @5G>28= Ca
2+

, Cl
-
, Mg

2+
, Na

+
 +K

+
 ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 

28@>IC20==O @818 =5 28E>48;0 70 <56V 3@0=8G=>-4>?CAB8<8E :>=F5=B@0FV9. 

� 25A=8 2V4<VG0;8 B5=45=FVN 4> 71V;ьH5==O <V=5@0;V70FVW 2>48 2 ;VB=V9 ?5@V>4 

B0 WW 7<5=H5==O 4> >AV==ь>3> ?5@V>4C ($8A. 3.4). 

 

 

$8A. 3.4. #>:07=8:8 7<V=8 :>=F5=B@0FVW >A=>2=8E V>=V2 <V=5@0;ь=8E 

@5G>28= ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818. 

 

�C;> 2V4<VG5=>, I> ?>:07=8:8 :>=F5=B@0FVW 2 2>4V V>=V2 >A=>2=8E 

<V=5@0;ь=8E @5G>28= Ca2+
, Cl

-
, Mg

2+
, Na

+
 +K

+
 ?@>BO3>< ?5@V>4C A?>AB5@565=ь 

=5 28E>48;8 70 <56V 3@0=8G=>4>?CAB8<8E :>=F5=B@0FV9.  

<7/л <7/л <7/л <7/л

6ес=а 

літо 

осі=ь
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�=0;>3VG=C B5=45=FVN ?@>O2;O;8 7<V=8 ?>:07=8:0 «AC<0 7030;ь=>W 

<V=5@0;V70FVW» 2V4<VG0;>Aь 71V;ьH5==O 9>3> 4> 487,25±2,03 <3/; 2 ;VB=V9 

?5@V>4 B0 7<5=H5==O 2 >AV==V9 ?5@V>4. 

$V25=ь 1V>35==8E 5;5<5=BV2 B0:>6 7=0E>482AO 2 <560E =>@<8, 2V4<VG0;8 

B5=45=FVN 71V;ьH5==O @V2=O 7 25A=O=>3> ?5@V>4C 4> ;VB=ь>3> ?5@V>4C NH4
+
 =0 

80 %, 0 ?>BV< 2 >AV==V9 ?5@V>4 ?>25@=C2AO =86G5 =0 21,05 % 2V4 25A=O=>3> 

@V2=O, I> ?>2’O70=> 7 0=B@>?>35==8< 2?;82>< ($8A. 3.5.). 

 

$8A. 3.5. #>:07=8:8 7<V=8 1V>35==8E 5;5<5=BV2 ?@>BO3>< 2535B0FV9=>3> 

?5@V>4C 28@>IC20==O @818.  

 

#>:07=8: ;C6=>ABV 2>48 4>A;V4=>3> AB02C 1C;0 ?><V@=8< V 2V4 25A=8  

71V;ьHC202AO 4> ;VB=ь>3> ?5@V>4C 2 A5@54=ь><C =0 45,53 % B0 7=86C202AO 

2>A5=8 V A:;02 2,81±0,07 <3-5:2/;, I> 1C;> =0 19,57 % 1V;ьH5 25A=O=>3> @V2=O 

?>:07=8:V2. 

#>:07=8:8 ?5@<0=30=0B=>W >:8A=N20=>ABV 2>48 4>A;V4=>3> AB02C 

?V428IC20;0AO 2V4 25A=8 4> ;VB0 =0 75,52 % B0 715@V30;8 71V;ьH5==O 

?>:07=8:V2 4> >AV==ь>3> ?5@V>4C =0 @V2=V 70,22 % >A5=V. �=0;>3VG=0 B5=45=FVO 

2V4<VG0;0Aь C ?>:07=8:0 ?5@<0=30=0B=0 >:8A=N20=VABь: 71V;ьH5==O 7 

0,019 

0,068 

0,023 

0,012 

0,095 

0,012 

0,014 

0,042 

0,004 
0,01 

0,026 

0,059 

0

0,02

0,04

0,06

0,08

0,1

0,12

NH4+, <3 N/; NO2 - , <3 N/; NO3 - , <3 N/; PO4-3 , <3 $/; 

25A=0  

;VB>  

>AV=ь 
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25A=O=>3> ?5@V>4C 4> ;VB=ь>3> ?5@V>4C =0 46,98 % B0 =0 37,35 % 2 >AV==V9 

?5@V>4 2 ?>@V2=O==V 7 25A=O=8<. 

� 25A=O=89 ?5@V>4 :>=F5=B@0FVO :8A=N A:;0;0 7,45±0,14 <3/4<3, 2 ;VB=V9 

?5@V>4 2V4<VG0;8 =5ACBBє25 =0 7=865==O =0 1,07 % (7,37±0,09 <3/4<3), 0 2 

>AV==V9 ?5@V>4 E0@0:B5@87C202AO 7=865==O< @V2=O :8A=N =0 8,99 % 2 

?>@V2=O==V 7 25A=O=8<8 ?>:07=8:0<8. !0A8G5=VABь 2>48 :8A=5< 1C;0 

4>AB0B=ь>N B0 =5 28E>48;0 70 <56V =>@<8, I> 2 A2>N G5@3C A?@8O;> 2545==N 

@81=8FB20. 

�=0;>3VG=V 4>A;V465==O 3V4@>EV<VG=8E ?>:07=8:V2 2>48 ?@>2>48;8 2 

&"� «$OA=O=Aь:5» (B01;. 3.2).  

&01;8FO 3.2 

�V4@>EV<VG=V ?>:07=8:8 2>48 AB02V2 3>A?>40@AB20 «$OA=O=Aь:5» 

(M±m, n=4) 

#>:07=8: ��� 

"%&15.372-

87 

#5@V>48 4>A;V465=ь 

25A=0 ;VB> >AV=ь 

1 2 3 4 5 

@! 6,538,5 7,66±0,14 7,82±0,08 7,32±0,12 

Ca
2+, <3/; f 180 48,23±0,96 49,23±1,16 78,59±0,76 

Cl
 -,

 <3/; 25340 27,51±0,68 32,42±0,48 32,21±0,27 

Mg
2+,

 <3/; f 30 11,51±0,28 13,86±0,47 16,91±0,41 

Na
+ 

+K
+,

 <3/; f 120 28,64±0,84 32,41±0,65 36,82±0,41 

Fe 703., <3 Fe/; f 1,0 0,029±0,001 0,047±0,003 0,063±0,003 

NH4
+, <3 N/; f 1,0 0,016±0,002 0,071±0,003 0,103±0,002 

NO2
 -

, <3 N/; f 0,1 0,007±0,002 0,005±0,001 0,014±0,002 

NO3
 -

, <3 N/; f 2,0 0,011±0,003 0,009±0,002 0,003±0,001 

PO4
-3,

 <3 $/; f 0,5 0,026±0,007 0,089±0,009 0,065±0,005 

SO4 
2-

, <3/; f 1000 122,34±1,79 168,62±1,42 142,62±2,31 

!%"3
-,
 <3/; 603200 122,11±0,79 163,15±2,03 198,2±1,98 

 



70 

#@>4>265==O B01;. 3.2 

1 2 3 4 5 

�03.B25@4., <3-5:2/; 2,036,0 4,28±0,11 4,93±0,02 5,65±0,13 

�C6=VABь, <3-5:2/; 1,833,5 2,89±0,13 2,58±0,16 3,58±0,15 

":8A=N20=VABь 

1VE@><0B=0, <3 "/; 
f 60 23,84±0,18 30,23±0,17 32,61±0,21 

":8A=N20=VABь 

?5@<0=30=0B=0, <3 "/; 
f 15 7,57±0,08 14,35±0,18 12,82±0,12 

�8A5=ь, <3/4<3
 6,0-8,0 7,27±0,16 7,39±0,09 6,71±0,18 

%C<0 7030;ь=>W 

<V=5@0;V70FVW, <3/; 
30031000 298,34±2,31 328,18±1,98 463,64±2,07 

$V25=ь ?>:07=8:0 :8A;>B=>ABV =57=0G=> 7<V=N202AO 71V;ьHCNG8Aь 2 

;C6=C AB>@>=C 2 ;VB=V9 ?5@V>4 =0 2,08 %, 0 4> >AV==ь>3> ?5@V>4C 7=86C202AO 

4> 7,32±0,12, I> 1C;> =86G5 25A=O=>3> ?>:07=8:0 =0 4,43 %. 

$V25=ь :>=F5=B@0FVW >A=>2=8E V>=V2 <V=5@0;ь=8E @5G>28= ?@>BO3>< 

25A=8->A5=V =5 28E>48;8 70 <56V =>@<. !091V;ьHV 7<V=8 2V4<VG0;8Aь 2 @V2=V 

:0;ьFVN 2>A5=8, O:89 71V;ьH82AO =0 37,35 % ?>@V2=O=> 7 ;VB=V<8 

?>:07=8:0<8 ($8A. 3.6).  

 

$8A. 3.6. #>:07=8:8 7<V=8 :>=F5=B@0FVW >A=>2=8E V>=V2 <V=5@0;ь=8E 

@5G>28= ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818. 

<7/л <7/л <7/л <7/л

6ес=а 

літо 

осі=ь
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�=HV ?>:07=8:8 (Cl-,Mg
2+

, Na
+
 +K

+) ACBBє2> =5 7<V=N20;8AO ?@>BO3>< 

2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818 B0 =5 28E>48;8 70 <56V =>@<8. 

� ?>40;ьH><C ?@>2>48;8 4>A;V465==O :>=F5=B@0FVW >A=>2=8E V>=V2 

<V=5@0;ь=8E @5G>28= 2 2>4V AB02:C @81>3>A?>40@AB20 «$OA=O=Aь:5» ($8A. 3.7).  

 

 

$8A. 3.7. #>:07=8:8 7<V=8 :>=F5=B@0FVW 1V>35==8E 5;5<5=BV2 ?@>BO3>< 

2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818. 

 

�<>=V9=89 07>B 2V4=>A8BьAO 4> 1V>35>35==8E 5;5<5=BV2, I> ?@89<0NBь 

CG0ABь C 1V>3V4@>F5==>7V, ?V428I5=89 2<VAB 0<>=V9=8E A?>;C: =040є 2>4V 

=5?@8є<=89 70?0E B0 A<0: B0 =530B82=> 2?;820є =0 @81>?@>4C:B82=VABь. � 

3>A?>40@AB2V 2V4<VG0;8 =0:>?8G5==O A?>;C: 0<>=VN ?@>BO3>< 2535B0B82=>3> 

?5@V>4C 28@>IC20==O @818. � ;VB=V9 ?5@V>4 71V;ьH5==O A:;0;> 443,75 %, 0 2 

>AV==V9 3 643,75 %, ?>@V2=O=> 7 25A=O=8<8 ?>:07=8:0<8, ?@>B5 9>3> 

?>:07=8:8 =5 28E>48;8 70 <56V <0:A8<0;ь=>-4>?CAB8<8E @V2=V2. 

<7 л <7 л <7 л <7 Р/л

6ес=а 

літо 

осі=ь
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#>:07=8:8 D>AD0B=8E A?>;C: 7<V=N20;8AO 7 25A=8 ?> >AV=ь V A2>єW 

=091V;ьH>W :>=F5=B@0FVW (0,089 <3 $/;) 4>AO3;8 C ;VB=V9 ?5@V>4, I> 1C;> =0 

342,30 % 1V;ьH5 =V6 25A=O=89 ?>:07=8:. 

#>:07=8: 7030;ь=>W B25@4>ABV ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 

28@>IC20==O @818 <02 B5=45=FVN 4> 71V;ьH5==O. � ;VB=V9 ?5@V>4 F59 

?>:07=8: 7@VA =0 15,18 %, 0 2 >AV==V9 =0 32,00 % ?>@V2=O=> 7 25A=O=8<8 

?>:07=8:0<8. #>:07=8: ;C6=>ABV B0:>6 7<V=N202AO: 2 ;VB=V9 ?5@V>4 2V= 

7=8782AO =0 10,72 %, 2 >AV==V9 7@VA =0 23,87 % ?>@V2=O=> 7 25A=O=8< 

?>:07=8:><. 

$V25=ь 1VE@><0B=>W >:8A=N20=>ABV ?>ABC?>2> 7@>AB0;8 ?@>BO3>< 

2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818 2;VB:C =0 26,80 %, 0 2 2>A5=8 =0 

36,78 %. #>:07=8: ?5@<0=30=0B=>W 0:B82=>ABV B0:>6 7@>AB02 4> ;VB=ь>3> 

?5@V>4C =0 89,56 %, 0 2 >AV==V9 ?5@V>4 =0 69,35 %, 2 ?>@V2=O==V 7 25A=O=8<8 

?>:07=8:0<8. � B>9 65 G0A ?>:07=8:8 1VE@><0B=>W B0 ?5@<0=30=0B=>W 

0:B82=>ABV =5 28E>48;8 70 <56V 4>?CAB8<8E 7=0G5=ь.  

�>=F5=B@0FVO :8A=N C 2>4V 7=878;0Aь 2 >AV==V9 ?5@V>4 =0 9,2 % 4> 

6,71±0,18 <3/4<3
 2V4=>A=> ;VB=VE ?>:07=8:V2 (7,39±0,09 <3/4<3), ?@>B5 

70;8H8;0Aь 2 4>?CAB8<8E <560E. 

�=0;V7CNG8 40=V 3V4@>EV<VG=8E 4>A;V465=ь >B@8<0=8E 7 3>A?>40@AB20 

«$OA=O=Aь:5» <>65<> A:070B8, I> ?>:07=8:8 =5 28E>48;8 70 <56V =>@<8 

��� "%&15.372-87. 

� ?>40;ьH><C 0=0;>3VG=V 4>A;V465==O ?@>1 2>48 1C;8 ?@>2545=V 2 

@81>3>A?>40@AB2V ## «,<0BCE0». $57C;ьB0B8 0=0;V7C 3V4@>EV<VG=8E 

?>:07=8:V2 =02545=V 2 B01;8FV 3.3. 

�AB0=>2;5=>, I> ?>:07=8: @! 2>48 2 3>A?>40@AB2V 7<V=N202AO 2 <560E 

7,09 3 7,69. � ;VB=V9 ?5@V>4 ?>:07=8: @! 7<V=82AO 2 ;C6=C AB>@>=C =0 6,06 %, 

0 2 >AV==V9 ?5@V>4 8,46 %, ?>@V2=O=> 7 ?>:07=8:0<8 25A=O=>3> ?5@V>4C. 

�07=0G5=89 @V25=ь ?>:07=8:V2 @! 2V4?>2V402 2>4V 3V4@>:0@1>=0B=>3> A:;04C 

:0;ьFVє2>W 3@C?8, I> E0@0:B5@87C20;>AO, O: A?@8OB;825 4;O 2545==O 

@81=8FB20. 



73 

&01;8FO 3.3 

�V4@>EV<VG=V ?>:07=8:8 2>48 AB02V2 3>A?>40@AB20 ## «,<0BCE0» 
(M±m, n=4) 

#>:07=8: ��� 

"%&15.372-

87 

#5@V>48 4>A;V465=ь 

25A=0 ;VB> >AV=ь 

@! 6,538,5 7,09±0,10 7,52±0,09 7,69±0,08 

Ca
2+

, <3/; f 180 52,31±0,59 51,61±1,21 57,31±0,58 

Cl
 -,

 <3/; 25340 32,62±0,41 36,14±0,53 25,14±0,14 

Mg
2+,

 <3/; f 30 15,82±0,35 12,44±0,21 10,33±0,32 

Na
+ 

+K
+,

 <3/; f 120 36,91±0,29 36,27±0,36 34,55±0,42 

Fe 703., <3 Fe/; f 1,0 0,039±0,002 0,036±0,001 0,032±0,001 

SO4 
2-

, <3/; f 1000 125,32±4,63 112,3±1,20 105,30±2,68 

!%"3
-,
 <3/; 603200 153,52±1,47 152,23±1,08 182,14±2,21 

NH4
+, <3 N/; f 1,0 0,078±0,003 0,096±0,002 0,005±0,002 

NO2
 -

, <3 N/; f 0,1 0,012±0,002 0,005±0,001 0,004±0,002 

NO3
 -

, <3 N/; f 2,0 0,019±0,004 0,022±0,003 0,028±0,004 

PO4
-3,

 <3 $/; f 0,5 0,058±0,004 0,042±0,003 0,041±0,002 

�03.B25@4., <3-5:2/; 2,036,0 4,87±0,16 3,84±0,12 3,14±0,16 

�C6=VABь, <3-5:2/; 1,833,5 3,58±0,17 2,34±0,20 2,87±0,14 

":8A=N20=VABь 

1VE@><0B=0, <3 "/; 
f 60 32,36±0,26 36,81±0,27 31,19±0,14 

":8A=N20=VABь 

?5@<0=30=0B=0, <3 "/; 
f 15 11,82±0,24 11,29±0,12 11,97±0,17 

�8A5=ь, <3/4<3
 6,0-8,0 7,27±0,16 7,99±0,03 7,21±0,18 

%C<0 7030;ь=>W 

<V=5@0;V70FVW, <3/; 
30031000 458,48±2,32 382,65±2,14 374,35±2,58 

$V25=ь >A=>2=8E V>=V2 2>48 =5 ?5@528IC202 =>@<8 B0 E0@0:B5@87C202AO 

AB01V;ь=8<8 ?>:07=8:0<8 ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818 

(@8A. 3.8). 
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$8A. 3.8. #>:07=8:8 7<V=8 :>=F5=B@0FVW >A=>2=8E V>=V2 <V=5@0;ь=8E 

@5G>28= ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818. 

 

�>=F5=B@0FVO @V2=O V>=V2 %02+
 ?@>BO3>< 2535B0FV9=>3> @568<C 

28@>IC20==O :>@>?0 70;8H02AO 2 <560E =>@<: 2 ;VB=V9 ?5@V>4 2V4<VG0;8 

7=865==O =0 1,34 %, 0 2 >AV==V9 ?5@V>4 2V4<VG0;8 ?V428I5==O =0 9,55 %. 

$V25=ь V>=V2 );>@C 7<V=N20;>Aь ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 

28@>IC20==O :>@>?0: 2 ;VB=V9 ?5@V>4 ?V428I82AO =0 9,73 %, 0 C >AV==V9 ?5@V>4 

2V4<VG0;8 7=865==O =0 22,93 % ?>@V2=O=> 7 25A=O=8<8 ?>:07=8:0<8. 

&5=45=FVN 4> 7=865==O V>=V2  03=VN 2 2>4V 2V4<VG0;8 ?@>BO3>< CAь>3> 

?5@V>4C, 7=865==O 2;VB:C AB0=>28;> 21,36 %, 0 2>A5=8 34,70 %. 

�=0;V7 2<VABC C 2>4V 1V>35==8E 5;5<5=BV2 4>72>;82 2AB0=>28B8 I> WE 

:V;ь:VABь =5 ?5@528ICє 3@0=8G=>-4>?CAB8<V @V2=V ($8A. 3.9). 

$V25=ь 0<>=V9=>3> 07>BC 2 ;VB=V9 ?5@V>4 7@VA =0 23,07 %, 0 2 >AV==V9 

?5@V>4 7=8782AO V 4>AO3 ?>:07=8:V2, I> 1V;ьH5 25A=O=>3> @V2=O =0 8,97 %. 

Ca2+ , <3/; Cl - , <3/; Mg2+ , <3/; Na+ +K+ , <3/; 

6ес=а 

літо 

осі=ь
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$8A. 3.9. #>:07=8:8 7<V=8 :>=F5=B@0FVW 1V>35==8E 5;5<5=BV2 ?@>BO3>< 

2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818. 

 

$V25=ь =VB@8BV2 =5 ?5@528IC202 <0:A8<0;ь=>-4>?CAB8<8E @V2=V2 2 <560E 

0,004-0,012 <3. �V;ь:VABь =VB@0BV2 7<V=N20;0Aь 7 0,019 4> 0,028 <3 7 25A=8 4> 

>A5=V. �>=F5=B@0FVO V>=V2 PO4
-3

 =025A=V A:;0;0 0,058 <3, 0 ?>BV2 7=86C20;0AO 2 

;VB=V9 ?5@V>4 4> 0,042, 0 2>A5=8 4> 0,041 <3. #@8 0=0;V7V 40=8E 1C;> 

2AB0=>2;5=>, I> 1V>35==V 5;5<5=B8 C 2>4V <VAB8;8AO 2 =57=0G=8E :V;ь:>ABOE. 

�1V;ьH5==O :>=F5=B@0FV9 A?>;C: 0<>=V9=>3> 07>BC, =VB@0B=8E B0 =VB@8B=8E 

A?>;C: =5 1C;> 28O2;5=>. 

#>:07=8:8 1VE@><0B=>W >:8A=N20=>ABV 71V;ьH8;8Aь =0 13,75 % 2;VB:C B0 

7=878;0Aь =0 3,61 % 2>A5=8 ?>@V2=O=> 7 25A=O=8<8 ?>:07=8:0<8. #>:07=8:8 

?5@<0=30=0B=>W >:8A=N20=>ABV ACBBє2> =5 7<V=N20;8AO ?@>BO3>< 

2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818 V B@8<0;8AO 2 <560E 11,29-

11,97 <3 "/;. 

�>=F5=B@0FVO :8A=N 2 2>4V 3>A?>40@AB20 ## «,<0BCE0» 2V4?>2V40;8 

2AB0=>2;5=8< =>@<0<. $V25=ь :8A=N 2 ;VB=V9 ?5@V>4 71V;ьH82AO =0 9,90 %, 0 

2>A5=8 =0 1,26 %, 2 ?>@V2=O==V 7 25A=O=8<8 ?>:07=8:0<8. 

#@>2545==O 0=0;V7C 48=0<V:8 7<V=8 ?>:070;8, I> 2>40 4>A;V4=8E 

3>A?>40@AB2 ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 28@>IC20==O 2V4?>2V40;0 

<7 л <7 л <7 л <7 Р/л

6ес=а 

літо 

осі=ь
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28<>30<, O:V @5:><5=4>20=V 4;O @81=8Fь:8E 3>A?>40@AB2. '<>28 4;O 

28@>IC20==O @818 2 4>A;V4=8E AB020E 1C;8 A?@8OB;828<8.  

 

 

3.3  >=VB>@8=3 VEBV>?0B>;>3VG=8E 70E2>@N20=ь @818 ?0@078B0@=>W 
5BV>;>3VW  

 

� ?>40;ьH><C 287=0G0;8 5?V7>>B8G=89 AB0= @81>3>A?>40@AB2, I>4> 

70E2>@N20=ь ?0@078B0@=>W 5BV>;>3VW. #@8 287=0G5==V ?>:07=8:V2 

70E2>@N20=>ABV @818 :>@8ABC20;8AO 72VB=VABN B0 AB0B8AB8G=8< 40=8<8 

>B@8<0=8<8 7 %C<Aь:>W @53V>=0;ь=>W 45@602=>W ;01>@0B>@VW 45@602=>W 

A;C618 ':@0W=8 7 ?8B0=ь 157?5G=>ABV E0@G>28E ?@>4C:BV2 B0 70E8ABC 

A?>6820GV2 (B01;. 3.4). 

&01;8FO 3.4 

$57C;ьB0B8 4>A;V465=ь ?@>1 @818 =0 VEBV>?0B>;>3VG=V 
70E2>@N20==O ?0@078B0@=>W 5BV>;>3VW 2 %C<Aь:V9 >1;. 70 2022 @V: 

!0720 70E2>@N20==O 
�V;ь:VABь 
<0B5@V0;C 

#@>2545=> 4>A;V465=ь "B@8<0=> 
?>78B82=8E 
@57C;ьB0BV2 

?0B>;>3>-
0=0B><VG=8E 

<V:@>A:>?VG=8E 

1 2 3 4 5 

!5<0B>4>78 

(V;><5B@>W4>7 
:>@>?>28E @81 

723 723 723 - 

 >=>35=VW 
�V4@>40:B8;ь>7 
:>@>?>28E B0 
@>A;8=>W4=8E @81 

1342 - 1342 43 

�0:B8;>3V@>7 
:>@>?0 B0 
@>A;8=>W4=8E @81 

1342 - 1342 62 

*5AB>4>78 
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#@>4>265==O B01;. 3.4 

1 2 3 4 5 

�>B@V>F5D0;ь>7 
:>@>?>28E @81 

1028 1028 1028 8 

&@5<0B>4>78 

"?VAB>@E>7 
:>@>?>28E @81 

413 413 413 - 

�Aь>3> ?> 
35;ь<V=B>70< 

4848 2164 4848 113 

#@>B>7>>78 

)V;>45=5;ь>7 
AB02:>28E @81 

1387 - 1387 32 

&@8E>4V=V>7 
AB02:>28E @81 

1387 - 1387 153 

 V:A>1>;V>7 589 - 589 57 

�EBV>DBV@V>7 1387 - 1387 28 

�?V7>><>7 
:>@>?>28E B0 
@>A;8=>W4=8E @81 

1387 - 1387 29 

�Aь>3> ?> 
?@>B>7>>70< 

6137 - 6137 299 

�@CAB0F5>78 

�5@=5>7 AB02:>2>W 
@818 

1387 - 1387 31 

�@3C;ь>7 :>@>?0 921 - 921 12 

�Aь>3> ?> 
:@CAB0F5>70< 

2308 - 2308 43 

�Aь>3> 13293 2164 13293 455 

 

� @57C;ьB0BV ?@>2545==O :;V=VG=8E, ?0@078B>;>3VG=8E, ?0B>;>3>-

0=0B><VG=8E, <V:@>A:>?VG=8E 4>A;V465=ь =09G0ABVH5 28O2;ONBь B0:V 2848 

?0@078BV2: V7 =09?@>ABVH8E 3 Trichodina sp., Chilodonella cyprini, 

Ichthyophthirius multifiliis, Myxobolus pavlowski, Apiosoma sp. V7 <>=>35=59 3 

Dactylogyrus vastator, Gyrodactylus extensus, V7 F5AB>4 3 Bothriocephalus 

gowkongensis, V7 :@CAB0F50 3 Lernaea cyprinacea, Argulus foliaceus.  

 



78 

�=0;>3VG=V 4>A;V465==O 1C;8 ?@>2545=V 70 2023 @V: (B01;.. 3.5). 

&01;8FO 3.5 

$57C;ьB0B8 4>A;V465=ь ?@>1 @818 =0 VEBV>?0B>;>3VG=V 

70E2>@N20==O ?0@078B0@=>W 5BV>;>3VW %C<Aь:V9 >1;. 70 2023 @V: 

!0720 
70E2>@N20==O 

�V;ь:VABь 
<0B5@V0;C 

#@>2545=> 4>A;V465=ь "B@8<0=> 
?>78B82=8E 
@57C;ьB0BV2 

?0B>;>3>-
0=0B><VG=8E 

<V:@>A:>?VG=8E 

1 2 3 4 5 

!5<0B>4>78 

(V;><5B@>W4>7 
:>@>?>28E @81 

712 712 712 - 

 >=>35=VW 
�V4@>40:B8;ь>7 
:>@>?>28E B0 
@>A;8=>W4=8E @81 

1217 - 1217 38 

�0:B8;>3V@>7 
:>@>?0 B0 
@>A;8=>W4=8E @81 

1217 - 1217 56 

*5AB>4>78 

�>B@V>F5D0;ь>7 
:>@>?>28E @81 

1079 1079 1079 7 

&@5<0B>4>78 

"?VAB>@E>7 
:>@>?>28E @81 

427 427 427 - 

�Aь>3> ?> 
35;ь<V=B>70< 

4652 2218 4652 101 

#@>B>7>>78 

)V;>45=5;ь>7 
AB02:>28E @81 

1324 - 1324 37 

&@8E>4V=V>7 
AB02:>28E @81 

1324 - 1324 151 

 V:A>1>;V>7 593 - 593 59 

�EBV>DBV@V>7 1324 - 1324 25 

�?V7>><>7 
:>@>?>28E B0 
@>A;8=>W4=8E @81 

1324 - 1324 29 

 



79 

#@>4>265==O B01;. 3.5 

1 2 3 4 5 

�Aь>3> ?> 
?@>B>7>>70< 5889 0 5889 301 

�@CAB0F5>78 

�5@=5>7 AB02:>2>W 
@818 

1324 - 1324 42 

�@3C;ь>7 :>@>?0 945 - 945 15 

�Aь>3> ?> 
:@CAB0F5>70< 

2308 - 2308 43 

�Aь>3> 12849 2218 12849 445 

 

� @57C;ьB0BV 0=0;V7C AB0B8AB8G=8E 40=8E 2AB0=>2;5=>, I> 1V;ьHVABь 

28O2;5=8E @57C;ьB0BV2 4>A;V465=ь V=207V9=8E E2>@>1 @818 2 %C<Aь:89 

>1;0ABV 2V4=>AOBьAO 4> 5:B>?0@078B>7V2, 0 A0<5 4> ?@>B>7>>7V2 B0 :@CAB0F5>7V2. 

� ?>40;ьH><C 1C;> ?@>0=0;V7>20=> @57C;ьB0B8 4>A;V465=ь ?@>1 @818 

=0 VEBV>?0B>;>3VG=V 70E2>@N20==O ?0@078B0@=>W 5BV>;>3VW 2 )0@:V2Aь:89 

>1;0ABV 70 2023 @V: (B01;. 3.6) 

&01;8FO 3.6 

$57C;ьB0B8 4>A;V465=ь ?@>1 @818 =0 VEBV>?0B>;>3VG=V 
70E2>@N20==O ?0@078B0@=>W 5BV>;>3VW 2 )0@:V2Aь:89 >1;0ABV 70 2023 @V: 

!0720 70E2>@N20==O 
�V;ь:VABь 
<0B5@V0;C 

#@>2545=> 4>A;V465=ь "B@8<0=> 
?>78B82=8E 
@57C;ьB0BV2 

?0B>;>3>-
0=0B><VG=8E 

<V:@>A:>?VG=8E 

1 2 3 4 5 

!5<0B>4>78 

(V;><5B@>W4>7 
:>@>?>28E @81 

712 712 712 - 

 >=>35=VW 
�V4@>40:B8;ь>7 
:>@>?>28E B0 
@>A;8=>W4=8E @81 

148 - 148 - 

�0:B8;>3V@>7 
:>@>?0 B0 
@>A;8=>W4=8E @81 

148 - 148 - 

 



80 

#@>4>265==O B01;. 3.6 

1 2 3 4 5 

*5AB>4>78 

�>B@V>F5D0;ь>7 
:>@>?>28E @81 

222 222 222 - 

&@5<0B>4>78 

"?VAB>@E>7 
:>@>?>28E @81 

146 146 146 - 

�Aь>3> ?> 
35;ь<V=B>70< 

1376 1080 1376 - 

#@>B>7>>78 

)V;>45=5;ь>7 
AB02:>28E @81 

296 - 296  

&@8E>4V=V>7 
AB02:>28E @81 

296 - 296  

 V:A>1>;V>7 296 - 296  

�EBV>DBV@V>7 296 - 296  

�?V7>><>7 
:>@>?>28E B0 
@>A;8=>W4=8E @81 

296 - 296  

�Aь>3> ?> 
?@>B>7>>70< 1480 0 1110 - 

�@CAB0F5>78 

�5@=5>7 AB02:>2>W 
@818 

222 - 222 1 

�@3C;ь>7 :>@>?0 222 - 222 - 

�Aь>3> ?> 
:@CAB0F5>70< 

444 - 444 1 

�Aь>3> 3330 1080 3330 1 

 

�>A;V465==V =0 ?0@078B0@=V E2>@>18 ?@>2545=V 2 )0@:V2Aь:89 >1;0ABV 

4>72>;8;8 287=0G8B8, I> 71C4=8:V2 F5AB>4>7V2, <>=>35=>W4>7V2, B@5<0B>4>7V2, 

=5<0B>4>7V2, ?@>B>7>>7V2 @81 =5 1C;> 28O2;5=>. #@>B5 ?@8 4>A;V465==V =0 

0@0E=>5=B><>78 @81 28O2;5=89 >48= ?>78B82=89 28?04>: =0 ;5@=5>7. 

�5@=5>7 2V4=>A8BьAO 4> V=207V9=8E 70E2>@N20=ь ?@VA=>2>4=8E @81, 

AC?@>2>46CєBьAO C@065==O< H:V@8 B0 CB2>@5==O< E0@0:B5@=8E 28@07>: C 

<VAFOE ;>:0;V70FVW ?0@078BV2 =0 7>2=VH=VE ?>25@E=OE @818. �;O ;N48=8 40=5 

70E2>@N20==O =5157?5:8 =5 AB2>@Nє. 'Aь>3> 70 72VB=89 ?5@V>4 1C;> 



81 

?@>2545=> 3330 4>A;V465=ь, 7 O:8E ?0B>;>3>0=0B><VG=8E - 1080, 

<V:@>A:>?VG=8E 3 3330. 

&0:8< G8=><, <>65<> 7@>18B8 28A=>2>:, I> 4;O 70157?5G5==O 

5?V7>>B>;>3VG=>3> 1;03>?>;CGGO 4C65 206;82> :>=B@>;N20B8 AB0= 7 

70E2>@N20==O< @81 2 @81=8Fь:8E 3>A?>40@AB20E B0 2G0A=> ?@>2>48B8 

25B5@8=0@=>-A0=VB0@=V B0 ?@>DV;0:B8G=V 70E>48. 

� ?>40;ьH><C =0 >A=>2V >B@8<0=8E 40=8E 1C;> 287=0G5=> 

A?V22V4=>H5==O ?@8G8= 28=8:=5==O ?0@078B0@=8E E2>@>1 C @818 (@8A. 3.10).  

 

 

$8A.3.10. %?V22V4=>H5==O 70E2>@N20=ь ?0@078B0@=>W 5BV>;>3VW C 

?@VA=>2>4=>W @818, %. 

 

#@8 0=0;V7V 1C;> 2AB0=>2;5=>, I> =091V;ьH89 2V4A>B>: (65,71 %) 

70E2>@N20=ь @818 A?@8G8=ONBь 71C4=8:8 ?@>B>7>>7V2, 23,07 % 2V4=>A8;8Aь 

4> <>=>35=>W4>7V2, 9,45 % - 4> :@CAB0F5>7V2, 1,75 % - 4> F5AB>4>7V2. &><C 2 

?>40;ьH><C 1C45 ?@>2545=0 @>7@>1:0 ACG0A=>3> 5:>;>3VG=> 157?5G=>3> 

70A>1C 4;O ;V:C20==O @818 2V4 5:B>?0@078B>7V2 =0 >A=>2V 4VNG8E @5G>28= 4;O 

O:8E VA=CNBь 2 ':@0W=V B5@<V=8 :0@5=FVW ?VA;O WE 70AB>AC20==O 4;O B>20@=>W 

@818. 

0,00 

23,08 

0,00 
1,76 

65,71 

9,45 

!5<0B>4>78  >=>35=VW4>78 &@5<0B>4>78 

*5AB>4>78 #@>B>7>>78 �@CAB0F5>78 
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3.4 �>@>Bь10 7 DV;><5B@>W4>7>< AB02>28E @81 
 

�;VB:C 2021 @>:C 2 @81=8Fь:><C 3>A?>40@AB2V +5@=V3V2Aь:>W >1;0ABV 1C2 

?@>2545=89 ?;0=>289 28;>2 42>@VG>: :>@>?0 4;O 9>3> @50;V70FVW 2 

B>@3V25;ь=V9 <5@56V. #VA;O Fь>3> 1C2 ?@>2545=89 2V41V@ ?@>1 4;O 

4>A;V465==O O:>ABV B0 157?5G=>ABV @818. #@8 4>A;V465==V, =0 7>2=VH=VE 

?>:@820E :>@>?0 1C;8 28O2;5=V ;8G8=:8 =5<0B>4 O:V <0;8 28H=52>-G5@2>=89 

:>;V@, 4>268=>N 2V4 70 4> 90 <<. !0H8<8 4>A;V465==O<8 2AB0=>2;5=0 WE=O 

?@8=0;56=VABь 3 Philometroides lusiana. � ?>40;ьH><C 1C;8 @>7@0E>20=V 

5:AB5=A82=VABь B0 V=B5=A82=VABь V=207VW (B01;. 3.7). 

&01;8FO 3.7 

�:AB5=A82=VABь B0 V=B5=A82=VABь V=207VW Philometroides lusiana 2 
2V4V1@0=8E 7@07:0E :>@>?0 2 2021 @. 

№ 

7@07:C 

�030 

@818, :3 

�V;ь:VABь 28O2;5=8E 

;8G8=>: 

�:AB5=A82=VABь 

V=207VW 

�=B5=A82=VABь 

V=207VW 

1 0,720 5 72,72 % 2,45 

2 0,630 3 

3 0,740 4 

4 0,580 - 

5 0,710 - 

6 0,630 2 

7 0,680 3 

8 0,690 - 

9 0,735 5 

10 0,580 6 

11 0,705 1 

#>:07=8: 5:AB5=A82=>ABV V=207VW ?> A5@54=V9 ?@>1V A:;02 72,72 %, 0 

?>:07=8: A5@54=ь>W V=B5=A82=>ABV V=207VW A:;02 2,45 5:7./>A>18=C. �8E>4OG8 7 

2AB0=>2;5==O 4V03=>7C 2 3>A?>40@AB2V =0 DV;><5B@>W4>7 1C;> ?@>2545=5 

;V:C20==O @818 2V4 DV;><5B@>W4>7C 70 4>?><>3>N ?@5?0@0BC $81>;V:. �;O 



83 

Fь>3> 3>BC20;8 ;V:C20;ь=>-:>@<>2C AC<VH, 45 4> 1 :3 ?@5?0@0BC $81>;V: 

4>4020;8 99 :3 :><1V:>@<C B0 @5B5;ь=> ?5@5<VHC20;8. �V:C20;ь=0 4>1>20 

4>70 ;V:C20;ь=>-:>@<>2>W AC<VHV 4;O 2>4>9<8 AB0=>28;0 1,5 % 2V4 

@>7@0EC=:>2>W <0A8 @818. &5@0?52B8G=C 4>7C ?>4V;O;8 =0 5-?>@FV9, O:V 

2=>A8;8 C <VAFO 3>4C20==O 7 V=B5@20;>< 1-2 3>48=8. �@V< ;V:C20;ь=8E 70E>4V2 

2 3>A?>40@AB2V 4;O 1>@>Bь18 7 DV;><5B@>W4>7>< ?@>25;8 =0ABC?=V 

3>A?>40@Aь:>->@30=V70FV9=V 70E>48: C =51;03>?>;CG=8E 465@5;0E 2AB0=>28;8 

ґ@0B8, I> >1<56CNBь 70EV4 E2>@>W @818, V >1;0HBC20;8 ?VI0=>-3@02V9=V 

DV;ьB@8 4;O DV;ьB@0FVW 2>48, O:V 70B@8<CNBь ?@>=8:=5==O V=207>20=8E 

?@><V6=8E E07OW=V2 3F8:;>?V2. 

� ?>40;ьH><C =0 =0ABC?=89 @V: ?VA;O 28;>2C @818 3>A?>40@AB2C 

@5:><5=4>20=> A?CAB8B8 2>4C, ?@>25AB8 457V=D5:FVN =530H5=8< 20?=>< 

4V;O=>:, 45 F5 =5<>6;82> 7@>18B8. #@8 28;>2V B>20@=>W @818 =0 =0ABC?=89 

@V:, 1C2 ?@>2545=89 2V41V@ ?@>1 V >B@8<0=V =0ABC?=V @57C;ьB0B8, I> 

?@54AB02;5=V 2 B01;8FV 3.8.  

&01;8FO 3.8 

�:AB5=A82=VABь B0 V=B5=A82=VABь V=207VW Philometroides lusiana 2 
2V4V1@0=8E 7@07:0E :>@>?0 2 2022 @. ?VA;O ?@>2545=>3> ;V:C20==O 

№ 
7@07:C 

�030 
@818, :3 

�V;ь:VABь 
28O2;5=8E ;8G8=>: 

�:AB5=A82=VABь 
V=207VW 

�=B5=A82=VABь 
V=207VW 

1 1,050 - 9,09 % 0,09 

2 1,035 - 

3 1,150 - 

4 0,980 1 

5 1,200 - 

6 1,100 - 

7 0,930 - 

8 0,950 - 

9 0,990 - 

10 1,040 - 

11 1,030 - 

 

� @57C;ьB0BV ?@>2545=>3> ;V:C20==O >B@8<0=V 40=V, I> A2V4G0Bь ?@> 

9>3> 5D5:B82=VABь, 0 A0<5 7=865==O A5@54=ь>3> ?>:07=8:0 5:AB5=A82=>ABV 



84 

V=207VW 7 72,72 % 4> 9,09 % B0 7=865==O A5@54=ь>3> ?>:07=8:0 V=B5=A82=>ABV 

V=207VW 7 2,45 4> 0,09 5:7/>A>18=C.  

� ?>40;ьH><C 1C;8 ?@>2545==V 4>A;V465==O ?> 287=0G5==N 2?;82C 

?@5?0@0BC $81>;V: =0 O:VA=V ?>:07=8:8 @818 C@065=>W Philometroides lusiana 

(B01;.3.9). 

&01;8FO 3.9 

�?;82 ?@5?0@0BC $81>;V: =0 ?>:07=8:8 @818 C@065=>W 

Philometroides lusiana (n=10) 

#>:07=8: $810 C@065=0 
Philometroides 

lusiana 

'@065=0 @810 
?VA;O >1@>1:8 
?@5?0@0B>< 
$81>;V: 

!5C@065=0 @810 

1 2 3 4 

"@30=>;5?B8G=V 4>A;V465==O 
%B0= H:V@8 =0 7>2=VH=ь><C 

;CA:>2><C 
?>:@82V :>@>?0 
1C;8 28O2;5=V 
;8G8=:8 =5<0B>4 
O:V <0;8 
28H=52>-
G5@2>=89 :>;V@, 
4>268=>N 2V4 70 

4> 90 <<. 

?@C6=0, <0є 
?@8@>4=V9 :>;V@, 
IV;ь=> ?@8;O30є 
4> <’O7V2, A;V4V2 
DV:A0FVW ?0@078BV2 
=5 28O2;5=> 

?@C6=0, <0є 
?@8@>4=V9 :>;V@, 
IV;ь=> ?@8;O30є 
4> <’O7V2.  

%B0= ;CA:8 2V4<VG0єBьAO =5 
IV;ь=5 
?@8;O30==O 
?>H:>465==O 
;CA:8 2 <VAFOE 
DV:A0FVW ?0@078BV2 

<VF=> B@8<0єBьAO 
=0 H:V@V, 
1;8A:CG0, 
3;O=F520 

<VF=> B@8<0єBьAO 
=0 H:V@V, 
1;8A:CG0, 
3;O=F520 

%B0= 7O15@ OA:@02>-@>65289 
:>;V@, ?>25@E=O 
2:@8B0 ?@>7>@8< 
A;87><, 157 
70?0EC 

OA:@02>-@>65289 
:>;V@, ?>25@E=O 
2:@8B0 ?@>7>@8< 
A;87><, 157 
70?0EC 

OA:@02>-@>65289 
:>;V@, ?>25@E=O 
2:@8B0 ?@>7>@8< 
A;87><, 157 
70?0EC 

%B0= A;87C =0 
7>2=VH=VE 
?>:@820E 

?@>7>@89, 70?0E 
2V4ACB=V9 

?@>7>@89, 70?0E 
2V4ACB=V9 

?@>7>@89, 70?0E 
2V4ACB=V9 
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#@>4>265==O B01;. 3.9 

1 2 3 4 

%B0= ?;02FV2 IV;ь=> 
?@8;O30NBь 4> 
BV;0 @818, 
FV;VA=>W D>@<8 

IV;ь=> 
?@8;O30NBь 4> 
BV;0 @818, 
FV;VA=>W D>@<8 

IV;ь=> 
?@8;O30NBь 4> 
BV;0 @818, 
FV;VA=>W D>@<8 

%B0= 7O1@>28E 
:@8H>: 

IV;ь=> 
?@8;O30NBь 4> 
7O1@>28E 
?5;NAB>: 

IV;ь=> 
?@8;O30NBь 4> 
BV;0 @810 

IV;ь=> 
?@8;O30NBь 4> 
BV;0 @810 

"GV ?@>7>@V, >?C:;V,  ?@>7>@V, >?C:;V,  ?@>7>@V, >?C:;V 
+5@52F5 <0є 0=0B><VG=C 

D>@<C 
<0є 0=0B><VG=C 
D>@<C 

<0є 0=0B><VG=C 
D>@<C 

�01>@0B>@=V 4>A;V465==O 
#>:07=8:8 
10:B5@V>A:>?VW 

7 ?>25@E=528E 
H0@V2 2 <07:0E 
28O2;O;8 :>:8 V 
?0;8G:8 (9-15 2 
?>;V 7>@C), 7 
3;81>:8E H0@V2 
=5 28O2;ONBьAO 

7 ?>25@E=528E 
H0@V2 :>:8 V 
?0;8G:8 (5-6 2 
?>;V 7>@C) 7 
3;81>:8E H0@V2 
=5 28O2;ONBьAO 

7 ?>25@E=528E 
H0@V2 ?>>48=>:V 
:>:8 V ?0;8G:8, 7 
3;81>:8E H0@V2 
=5 28O2;ONBьAO 

�87=0G5==O 
AV@:>2>4=N 

- - - 

$50:FVO 7 <V44N 
AV@G0=>:8A;>N 

± + + 

@! 7,2±0,2* 6,9±0,1 6,8±0,1 
$50:FVO =0 
?5@>:A8407C 

+ + + 

$50:FVO 7 
@50:B82>< 
!5A;5@0 

1,2* 0,8 0,8 

�87=0G5==O 
2<VABC 2>;>38, % 

81,3±1,3* 79,3±0,5 78,1±0,6 

 

� @57C;ьB0BV 0=0;V7C >B@8<0=8E 40=8E 2AB0=>2;5=>, I> ?V4 4VєN 

?@5?0@0BC $81>;V: >7=0:8 70E2>@N20==O ?@8 >@30=>;5?B8G=8E 4>A;V465==OE 

=5 28O2;5=>, @810 =5 2V4@V7=O;0Aь 2V4 ?>:07=8:V2 ?@8B0<0==8E =5C@065=V9 

@81V. #@>2545==O ;01>@0B>@=8E 4>A;V465=ь 4>72>;8;> 2AB0=>28B8, I> 

70E2>@N20==O =530B82=> 2?;820є =0 ?>:07=8:8 28O2;5==O 10:B5@V9 2 

?>25@E=528E B0 3;81>:8E H0@0E. &0:>6 2V4<VG0;8Aь ?V428I5==O @V2=O 
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:8A;>B=>ABV 2 ;C6=C AB>@>=C C C@065=>W @818. #>:07=8:8 :8A;>B=>ABV @818 

?VA;O ;V:C20==O 2V@>3V4=> =5 2V4@V7=O;8Aь 2V4 =5C@065=>W @818. &0:>6 

2V4<VG0;8Aь C E2>@>W @818 2V4<VG0;8Aь AC<=V2=0 @50:FVO 7 AV@G0=>:8A;>N 

<V44N, AC<=V2=0 @50:FVO 7 @50:B82>< !5A;5@0 B0 71V;ьH5=89 2<VAB 2>;>38. 

#@5?0@0B $81>;V: ?>:0702 28A>:C 5D5:B82=VABь 2 28@>1=8G8E C<>20E B0 

<>65 1CB8 @5:><5=4>20=89 O: 5D5:B82=89 70AV1 ?@8 ;V:C20==V @818 2V4 

DV;><5B@>W4>7C.  

 

 

3.5 $>7@>1:0 =>2>3> 0=B8?0@078B0@=>3> ?@5?0@0BC =0 >A=>2V 
?>2V4>=-9>4C 

 

#5@A?5:B82=8< =0 Aь>3>4=VH=V9 45=ь є AB2>@5==O 5D5:B82=>3> 

5:>;>3VG=> 157?5G=>3> ?@5?0@0BC, O:89 =5 =0:>?8GCєBьAO B0 H284:> 

282>48BьAO 7 >@30=V7<C B0 =5 ?5@540єBьAO E0@G>28< ;0=FN3>< A?>6820GC. 

�;O Fь>3> <8 4>A;V46C20;8 ?@>B8 ?0@078B0@=89 70AV1 =0 >A=>2V ?>2V4>=-

9>4C. 

 

 

3.5.1 �87=0G5==O 3>AB@>W B>:A8G=>ABV ?@5?0@0BC 
 

!0 ?5@H><C 5B0?V 4>A;V465=ь =>2>3> ?@5?0@0BC 287=0G0;8 >@Vє=B>2=V 

?0@0<5B@8 B>:A8G=>ABV ?>2V4>=-9>4C =0 Fь>3>@VG:0E :>@>?0E A5@54=ь>N 

<0A>N BV;0 42±3 3. 2 3@C?0E ?> B@8 >A>18=8, I>1 287=0G8B8 4V0?07>= 

:>=F5=B@0FVW ?@5?0@0BC 2 O:><C 2 ?>40;ьH><C 1C4CBь ?@>2545=V >A=>2=V 

4>A;V465==O. �;O Fь>3> 28:>@8AB>2C20;8 ?>A;V4>2=V @>72545==O ?>2V4>=-

9>4C ?>G8=0NG8 7 4>78 3000 <3/:3 7 :@>:>< 1000 <3 4> 4>78 7000 <3/:3. 

$57C;ьB0B8 40=8E 4>A;V465=ь =02545=V 2 B01;8FV 3.10. 
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&01;8FO 3.10 

�87=0G5==O >@Vє=B>2=>W 3>AB@>W B>:A8G=VABь ?>2V4>=-9>4C =0 :>@>?0E  

�@C?0 @81 �V;ь:VABь 2 3@C?V �>70 ?@5?0@0BC, 

<3 /:3 

+8A;> @81 

7038=C;> 2868;> 

1 3 3000 0 3 

2 3 4000 0 3 

3 3 5000 0 3 

4 3 6000 1 2 

5 3 7000 2 1 

 

� @57C;ьB0BV 0=0;V7C >B@8<0=8E 40=8E 2AB0=>2;5=>, I> 287=0G5==O 

3>AB@>W B>:A8G=>W 4>78 =5>1EV4=> ?@>2>48B8 2 4V0?07>=V 2V4 6000 <3/:3, B0: O: 

703815;ь @818 2V4<VG0;0Aь 2 G5B25@BV9 B0 ?’OBV9 3@C?V. �>A;V465==O 1C;> 

@>73>@=CB> 4> 4>78 8000 <3/:3, B0: O: 2 ?’OBV9 3@C?V 100 % 703815;V 4>A;V4=>W 

@818 =5 2V4<VG0;8. � ?>40;ьH><C @>73>@=CB89 4>A;V4 ?@>2>48;8 A0<5 2 

Fь><C 4V0?07>=V. $>7@0EC=>: 3>AB@>W B>:A8G=>ABV ?@>2>48;8 70 <5B>4>< 

�5@15@0 (B01;. 3.11). 

&01;8FO 3.11 

�87=0G5==O A5@54=ь>;5B0;ь=>W 4>78 ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C =0 

@81V 70 �. �5@15@>< (1931) 
 

�>78 ?@5?0@0BC, 
<3 /:3 

6000 6200 6400 6600 6800 7000 7200 7400 7600 7800 8000 

�868;> B20@8=, 
3>; 6 5 5 5 4 3 1 0 0 0 0 

�038=C;> B20@8=, 
3>;. 0 1 1 1 2 3 5 6 6 6 6 

�038=C;> B20@8=, 
% 

0 16,6 16,6 16,6 33,3 50,0 83,4 100 100 100 100 

z 0 0,5 1,0 1,0 1,5 2,5 4,0 5,0 5,5 6,0 6,0 

d 200 200 200 200 200 200 200 200 200 200 200 

z d 0 100 200 200 300 500 800 1000 1100 1200 1200 



88              (   )                                                              

 

� @57C;ьB0BV 0=0;V7C @57C;ьB0BV2 4>A;V465=ь 70 <5B>4>< �. �5@15@0 

2AB0=>2;5=89 ?>:07=8: DL50 ?>2V4>=-9>4C =0 :>@>?0E O:89 4>@V2=N202 

6800 <3/:3. 

� ?>40;ьH><C 0=0;>3VG=89 @>7@0EC=>: 1C2 ?@>2545=89 70 4>?><>3>N 

?@>3@0<8 «LD50» 28@>1=8FB20 !## «!0C:0 ?;NA». � @57C;ьB0BV >B@8<0=V 

40=V, I> 2V4>1@065=V 2 B01;8FV 3.12. 

 

&01;8FO 3.12 

�87=0G5==O A5@54=ь>;5B0;ь=>W 4>78 ?@5?0@0BC =0 >A=>2V ?>2V4>=-

9>4C 70 @57C;ьB0B0<8 @>7@0EC=:C ?@>3@0<>N «LD50» 
 

#>:07=8: �=0G5==O 

LD 16 6380,94317720142 

LD 50 6925,97839275706 

LD 84 7471,0136083127 

LD 100 7743,53121609052 

 

&0:8< G8=><, >:@C3;NNG8 >B@8<0=V 40=V 7 ?@>3@0<8 (B01;. 3.12), 

287=0G8;8, I> ?>:07=8: DL50 ?>2V4>=-9>4C 4>@V2=N202 6925,9 <3/:3. 

!0 =0ABC?=><C 5B0?V ?@>2>48;8 @>7@0EC=>: 3>AB@>W B>:A8G=>ABV 70 

<5B>4>< #5@H8=0 (1950). $57C;ьB0B8 @>7@0EC=:C 70 707=0G5=8< <5B>4>< 

=02545=V 2 B01;8FV 3.13. 
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&01;8FO 3.13 

�87=0G5==O A5@54=ь>;5B0;ь=>W 4>78 ?@5?0@0BC =0 >A=>2V ?>2V4>=-

9>4C =0 @81V 70 �. #5@H8=8< (1950) 
�>78 

70A>1C, 

<3/:3 

<0A8 

6000 6200 6400 6600 6800 7000 7200 7400 7600 7800 8000 

�868;> 

B20@8=, 

3>; 

6 5 5 5 4 3 1 0 0 0 0 

�038=C;> 

B20@8=, 

3>;. 

0 1 1 1 2 3 5 6 6 6 6 

�V4A>B>: 

B20@8=, 

O:V 

7038=C;8 

0 16,6 16,6 16,6 33,3 50,0 83,4 100 100 100 100 

a + b  12200 12800 13000 13400 13800 14200 14600 15000 15400 15800 

m 3 n  0 16,6 0 16,7 16,7 33,4 16,6 0 0 0 

(a + b) • 

(m − n) 
 

0 212480 0 223780 230460 474280 242360 0 0 0 

       [(     )   (     )]                                                                        

 

� @57C;ьB0BV 4>A;V465=ь 2AB0=>2;5=>, I> ?>:07=8: 3>AB@>W B>:A8G=>ABV 

70 <5B>4>< #5@H8=0 A:;040є 6916,8 <3/:3 2038. 

�;O >B@8<0==O C7030;ь=5=>3> ?>:07=8:0 3>AB@>W B>:A8G=>ABV ?>2V4>=-

9>4C =0 @810E ?@>25;8 @>7@0EC=>:, I> 2:;NG02 287=0G5==O A5@54=ь>3> 

0@8D<5B8G=>3> 7=0G5==O. 



90                                  

 

&0:8< G8=><, <>65<> 7@>18B8 28A=>2>:, I> A5@54=V9 ?>:07=8: 3>AB@>W 

A5@54=ь>;5B0;ь=>W 4>78 4;O ?>2V4>=-9>4C =0 @810E A:;040є 6880,9 <3/:3. 

&0:8< G8=><, 40=89 70AV1 ?@8 287=0G5=8E ?>:07=8:0E 3>AB@>W 

B>:A8G=>ABV 2V4=>A8BьAO 4> G5B25@B>W 3@C?8 B>:A8G=>ABV (<0;>B>:A8G=V 

@5G>28=8). 

 

 

3.5.2 �87=0G5==O 5D5:B82=>ABV ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C 2 

5:A?5@8<5=B0;ь=8E C<>20E 

 

!0 =0ABC?=><C 5B0?V 4>A;V465=ь 1C;> 287=0G5==O B5@0?52B8G=>3> 

5D5:BC ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C I>4> E2>@>W =0 5:B>?0@078B>78 

@818 2 5:A?5@8<5=B0;ь=8E C<>20E. 

�;O ?@>2545==O 5:A?5@8<5=B0;ь=>3> 4>A;V465==O 70 ?@8=F8?>< 

0=0;>3V2 1C;> AD>@<>20=> B@8 4>A;V4=V 3@C?8 GVB:> >?8A0B8 B0 >4=C 

:>=B@>;ь=C 2 :V;ь:>ABV ?> 420=04FOBь :>@>?V2 A?>=B0==> C@065=8E 

;5@=5>7>< B0 3V4@>40:B8;ь>7><. �;O >1@>1:8 ?@5?0@0B =0 >A=>2V ?>2V4>=-

9>4C 2=>A8;8 2 є<:>ABV 7 :>=F5=B@0FVєN 4;O ?5@H>W 4>A;V4=>W 3@C?8 - 0,05 ;, 

4;O 4@C3>W - 0,1 %, 0 4;O B@5Bь>W - 0,2 %. �;O :>=B@>;ь=>W 3@C?8 ;V:C20==O =5 

70AB>A>2C20;>AO. 

� ?>40;ьH><C A?>AB5@565==O 70 @81>N B@820;8 30 4V1, ?V4 G0A O:8E 

@810 7=0E>48;0AO 2 100 ;. 0:20@VC<0E. $57C;ьB0B8 70AB>AC20==O ?@5?0@0BC =0 

>A=>2V ?>2V4>=-9>4C 2 5:A?5@8<5=B0;ь=8E C<>20E =02545=V 2 B01;. 3.14. 

�=0;V7CNG8 40=V B01;8FV, <>65<> 7@>18B8 28A=>2>:, I> >1@>1:0 @818 

?@5?0@0B>< 7 :>=F5=B@0FVєN 0,05 % 4VNG>W @5G>28=8 2 ?5@HV9 4>A;V4=V9 

3@C?V <0;> =54>AB0B=V9 B5@0?52B8G=89 5D5:B (33,33 %). 
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&01;8FO 3.14 

$57C;ьB0B8 70AB>AC20==O ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C 2 
5:A?5@8<5=B0;ь=8E C<>20E  =0 :>@>?0E (n=12) 

#>:07=8: 

�>
=F
5=
B@
0F
VO
 ?
@5
?0
@0
BC

 =
0 

>A
=>
2V
 ?
>2
V4
>=

-9
>4
C,
 %

 

�V
;ь
:V
AB
ь 
>A
>1
8=
 =
0 
?>
G0
B:
C 

;V
:C
20
==
O 

 

"
4C
6
0;
>,
 >
A>
18
= 

 

"
4C
6
0;
>,
 %

 

�0
38
=C
;>
, >
A>
18
= 

�0
38
=C
;>
, %

 

�>=B@>;ь=0 3@C?0 - 12 0 0,00 1 8,33 

�>A;V4=0 3@C?0 1 0,05 12 4 33,33 - 0 

�>A;V4=0 3@C?0 2 0,1 12 7 58,33 - 0 

�>A;V4=0 3@C?0 3 0,2 12 12 100,00 - 0 

 

#@8 >1@>1FV @818 ?@5?0@0B>< 2 :>=F5=B@0FVW 0,1 % 2V4<VG0;8 

71V;ьH5==O B5@0?52B8G=>W 5D5:B82=>ABV 4> 58,33 %, ?@>B5 2 :>=F5=B@0FVW 

0,2 % 2V4<VG0;8 100 % B5@0?52B8G=89 5D5:B. �0AB>AC20==O ?@5?0@0BC =0 

>A=>2V ?>2V4>=-9>4C 70157?5G8;> 100 % 715@565=VABь @81 2 

5:A?5@8<5=B0;ь=8E C<>20E, ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N, 45 715@565==O 

A:;0;> 91,67 %. 

�;O 287=0G5==O 2?;82C ?@5?0@0BC =0 3><5>AB07 @818 =0 30 4>1C 

4>A;V465=ь ?@>25;8 4>A;V465==O :@>2V @81 4>A;V4=8E B0 :>=B@>;ь=8E 3@C? 

(B01;. 3.15). 

�=0;V7CNG8 >B@8<0=V 40=V (B01;. 3.15), <>65<> 7@>18B8 28A=>2>:, I> 

?V4 4VєN ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C 2V4<VG0;8 2V@>3V4=5 71V;ьH5==O 

:V;ь:>ABV ;59:>F8BV2, 5@8B@>F8BV2, 35<>3;>1V=C, 35<0B>:@8BC 2 4>A;V4=V9 

3@C?V >A>1;82> B0< 45 70AB>A>2C20;8 0,2 % @>7G8= ?>2V4>=-9>4C, ?>@V2=O=> 7 

:>=B@>;ь=>N 3@C?>N, 2 O:V9 =5 ?@>2>48;0Aь ;V:C20==O. 
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&01;8FO 3.15 

�5<0B>;>3VG=V ?>:07=8:8 @818 ?VA;O 70AB>AC20==O ?@5?0@0BC =0 >A=>2V 
?>2V4>=-9>4C (n=12) 

 

�@C?0, :>=F5=B@0FVO 
?>2V4>=-9>4C 

�
59
:>
F8
B8
, �
/;

 

�@
8B
@>
F8
B8
, &
/;

 

�5
<>
3;
>1
V=
, 3
/;

 

�5
<0
B>
:@
8B
, %

 

%5
@5
4=
V9
 >
1’
є<

 5
@8
B@
>F
8B
V2
, D
; 

�V
;ь
:V
AB
ь 
35
<>
3;
>1
V=
C 
2 
>4
=>
<C
 

5@
8B
@>
F8
BV
, ?
3 

%5
@5
4=
O 
:>
=F
5=
B@
0F
VO
 3
5<
>3
;>
1V
=C
 

2 
5@
8B
@>
F8
BV
, <
<>
;ь
/;

 

�>
;V
@=
89
 ?
>:
07
=8
: 

�>=B@>;ь=0 3@C?0, 
157 ;V:C20==O 

22,14± 

2,01 

1,83± 

0,16 

48,32± 

1,21 

24,16± 

0,98 

134,51± 

14,17 

24,34± 

1,93 

201,57± 

13,21 

0,47± 

0,03 

�>A;V4=0 3@C?0 1 
(0,05 %) 

22,31± 

1,85 

1,84± 

0,17 

54,32± 

1,71 

27,32± 

1,03 

138,22± 

10,17 

30,8± 

2,09* 

212,32± 

12,33 

0,57± 

0,05 

�>A;V4=0 3@C?0 2 
(0,1 %) 

23,52± 

1,93 

1,87± 

0,20 

58,35± 

1,82* 

27,59± 

0,82* 

140,32± 

9,18 

31,1± 

2,19* 

214,34± 

11,78 

0,63± 

0,03 

�>A;V4=0 3@C?0 3 
(0,2 %) 

25,61± 

2,03* 

1,95± 

0,21* 

60,58± 

1,63* 

28,34± 

0,91* 

142,38± 

10,14 

31,4± 

2,86* 

218,39± 

10,25* 

0,72± 

0,04* 

#@8<VB:0:*-$<0,05 
 

�0AB>AC20==O 0,2 % @>7G8=C ?@5?0@0BC ?@>O28;> 100 % B5@0?52B8G=C 

5D5:B82=VABь ?@8 ;V:C20==V @818 2V4 5:B>?0@078BV2. 

 

 

3.5.2 #@>2545==O 28@>1=8G>3> 4>A;V465==O ?> >1@>1FV @818 2V4 

5:B>?0@078BV2 

 

$81C CB@8<C20;8 C 70:@8B8E AB020E ?;>I5N 4> 10 30. �>A?>40@AB20 

B>20@=>3> B8?C, V=B5=A82=>W D>@<8 2545==O @81=8FB20. #@><8A;>289 284 

@818 3 :>@>? (Cyprinus carpio). ' 3>A?>40@AB20E @81C 3>4C20;8 

710;0=A>20=8<8 @81=8<8 :><1V:>@<0<8. %B028 A8AB5<0B8G=> C4>1@N20;8 
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>@30=VG=8<8 B0 <V=5@0;ь=8<8 4>1@820<8 B0 70AB>A>2C20;8 <5;V>@0FVN. 

"4=0: C 3>A?>40@AB2V &"� «$OA=O=Aь:5» G5@57 1>9>2V 4VW =5 ?@>2>48;8 

@81>2>4=>-<5;V0@0B82=V 70E>48, B><C A0=VB0@=89 AB0= 2>4>9<8 ?>3V@H82AO. 

#@8 :>=B@>;ь=><C 28;>2V 100 >A>18= C :>6=><C 3>A?>40@AB2V 

2AB0=>2;N20;8 C@065==O ?0@078B0<8 B0 10:B5@V0;ь=>N <V:@>D;>@>N. 

�030;ь=0 :V;ь:VABь 4>A;V4=>W @818 A:;0;0 300 >A>18= 2 CAVE 4>A;V4=8E 

3>A?>40@AB20E. 

!0 ?>G0B:C 4>A;V465=ь 287=0G0;8 ABC?V=ь C@065==O 5:B>?0@078B0<8 

@818 C AB02:0E ## «,<0BCE0» (A. %>;V40@=5), &"� «�46>;0» (A. 

�>=>=5=:>2>), &"� «$OA=O=Aь:5» (A. $OA=O=Aь:5) C >AV=ь>-25A=O=89 ?5@V>4 

(@8A.3.11).  

 

 

$8A. 3.11.  >=VB>@8=3 71C4=8:V2 5:B>?0@078B>7V2 @818 C 3>A?>40@AB20E 

%C<Aь:>W >1;0ABV 

 

'@065==O :>@>?0 5:B>?0@078B0<8 1C;> 1V;ьH5 C &"� «$OA=O=Aь:5» 

Gyrodactylus kobayashii =0 43,32 %, Lernaea cyprinacea 3 =0 46,67 %, 

Philometroides lusiana 3 =0 31,71 %, ?>@V2=O=> =09<5=H8< ?>:07=8:>< 2 

V=H8E 3>A?>40@AB20E. #V4 G0A ?@>2545==O 4>A;V465=ь 1C;> 2AB0=>2;5=> 

?>@CH5==O A0=VB0@=8E C<>2 28@>IC20==O @818 C &"� «$OA=O=Aь:5».  

5
,3

5
 

4
,2

7
 6

,1
2

 

5
,2

7
 

6
,1

2
 7

,7
3

 

6
,3

4
 7
,8

1
 

8
,3

5
 

## «,<0BCE0»  &"� «�46>;0»  &"� «$OA=O=Aь:5»  

%5@54=O :V;ь:VABь  C@065=>W  @818 5:B>?0@078B0<8 =0 
?>G0B:C 4>A;V465==O  

Gyrodactylus kobayashii Lernaea cyprinacea Philometroides lusiana
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�=570@065==O 2>48 C AB02:C є 4C65 B@C4><VAB:8< B0 70B@0B=8< 

?@>F5A><. !5>1EV4=0 25;8:0 :V;ь:VABь 457V=DV:CNG>3> 70A>1C, :@V< B>3> 

=5<>6;82> B>G=> 28@0EC20B8, O:0 :>=F5=B@0FVO 4VNG>W @5G>28=8 1C45 C 

2>4>9<V B0 G8 28AB0G8Bь WW 4;O 7=8I5==O ?0@078BV2. �V;ьH 5D5:B82=89 B0 

?5@A?5:B82=89 <5B>4 4>B@8<0==O A0=VB0@=>W G8AB>B8 2>4>9< 3 F5 ?>ABV9=0 

70<V=0 2>48 B0 <5E0=VG=5 G8I5==O 7<5=HCє @878: =0:>?8G5==O ?0@078BV2 B0 

<V:@>>@30=V7<V2 C 2>4V. &0:>6, I>1 70?>1V3B8 70@065==N ?0@078B0<8 @818 

?@0FV2=8:V2, =5>1EV4=> 4>B@8<C20B8Aь >A>18AB>W 3V3Vє=8 ?@8 @>1>BV. �@V< 

B>3>, =5>1EV4=> ?@>2>48B8 >1@>1:C C@065=>W @818 4;O =54>?CI5==O 

@>7?>2AN465==O V ?5@570@065==O @818 C >A=>2=><C AB02:C, 45 2V41C20єBьAO 

28@>IC20==O.  

!0ABC?=8< 5B0?>< 4>A;V465=ь 1C;> ?@>2545==O >1@>1:8 @818 ?5@54 

?>A04:>N C AB028 @>7G8=>< 70A>1C C :>=F5=B@0FVW 0,05 % (@8A. 3.12). 

 

$8A.3.12. �:AB5=A82=VABь V=207VW @818 5:B>?0@078B0<8 ?VA;O >1@>1:8 

0,05 % @>7G8=>< 9>4<VAB:>3> 70A>1C. 

�C;> 2AB0=>2;5=>, I> ABC?V=ь C@065==O @818 3V4@>40:B8;ь>7>< ?VA;O 

>1@>1:8 7<5=H8;>Aь C ## «,<0BCE0» =0 4,29 %, C &"� «�46>;0» 3 =0 

1,63 %, C &"� «$OA=O=Aь:5» 3 =0 12,58 %, ?>@V2=O=> 7 ?>G0B:>28<8 

@57C;ьB0B0<8. Gyrodactylus spp. 2V4=>AOBьAO 4> ?;>A:8E G5@2V2 :VAB:>28E @81, 

5
,1

2
 

4
,2

 5
,3

5
 

5
,1

9
 

5
,2

3
 6

,5
4

 

6
,1

8
 

6
,6

7
 8

,0
5

 

## «,<0BCE0»  &"� «�46>;0»  &"� «$OA=O=Aь:5»  

 %5@54=O :V;ь:VABь C@065=>W  @818 5:B>?0@078B0<8 
?VA;O >1@>1:8 0,05% @>7G8=>< 70A>1C  

Gyrodactylus kobayashii Lernaea cyprinacea Philometroides lusiana
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I> 682;OBьAO A;87>< V 5?VB5;V0;ь=8<8 :;VB8=0<8. '@065==O 5?V45@<VAC 

A?@8Oє @>728B:C 2B>@8==8E V=D5:FV9, I> 71V;ьHCє @878: 703815;V 25;8:>W 

:V;ь:>ABV @818. 

'@065==O @818 ;5@=V>7>< ?VA;O >1@>1:8 �><1V9>4>< 7<5=H8;>Aь C 

## «,<0BCE0» =0 1,51 %, C &"� «�46>;0» 3 =0 14,54 %, C 

&"� «$OA=O=Aь:5» =0 15,39 %. �V;ь:VABь @818 E2>@>W =0 DV;><5B@>W4>7 

7<5=H8;0Aь C ## «,<0BCE0» =0 2,52 %, C &"� «�46>;0» 3 =0 14,59 %, C 

&"� «$OA=O=Aь:5» 3 =0 3,59 %, ?>@V2=O=> 7 @57C;ьB0B0<8 4> >1@>1:8. 

"1@>1:0 @818 @>7G8=>< 70A>1>< C :>=F5=B@0FVW 0,05 % ?>:070;0 =5 28A>:C 

5:AB5=A5D5:B82=VABь. &><C C ?>40;ьH><C 2 5:A?5@8<5=BV 71V;ьH8;8 

:>=F5=B@0FVN 9>4<VAB:>3> 70A>1C 4> 0,1 % 4;O 7=8I5==O 5:B>?0@078BV2 =0 

@81V (@8A. 3.13). 

 

$8A. 3.13. �:AB5=A82=VABь V=207VW @818 5:B>?0@078B0<8 ?VA;O >1@>1:8 

0,1 % @>7G8=>< 9>4<VAB:>3> 70A>1C. 

�0 @57C;ьB0B0<8 >1@>1:8 @818 0,1 % @>7G8=>< 70A>1C 

5:AB5=A5D5:B82=VABь C@065==O 3V4@>40:B8;ь>7>< A:;040;0 C ## «,<0BCE0» 

=0 25,23 %, C &"� «�46>;0» 3 =0 42,97 %, C &"� «$OA=O=Aь:5» 3 =0 40,03 %, 

?>@V2=O=> 7 ?>G0B:>< 5:A?5@8<5=BC. #0@078B8 Gyrodactylus kobayashii <0NBь 
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## «,<0BCE0»  &"� «�46>;0»  &"� «$OA=O=Aь:5»  

%5@54=O :V;ь:VABь C@065=>W  @818 5:B>?0@078B0<8 ?VA;O 
>1@>1:8 0,1% @>7G8=>< 70A>1C  

Gyrodactylus kobayashii Lernaea cyprinacea Philometroides lusiana
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?@O<89 68BBє289 F8:; B0 :>@>B:89 G0A 35=5@0FVW, I> 4>72>;Oє H284:> 

C@06C20B8 25;8:C :V;ь:VABь ?>3>;V2’O @818. '@065==O @818 ?0@078B0<8 

Lernaea cyprinacea 7<5=H8;>Aь C ## «,<0BCE0» =0 15,55 %, C &"� 

«�46>;0» 3 =0 32,67 %, C &"� «$OA=O=Aь:5» =0 28,84 %. #0@078B Lernaea 

cyprinacea <0є 28A>:C V=207>20=VABь V 2@060є ?@VA=>2>4=C @81C C 25;8:8E 

>1AO30E.  

#VA;O >1@>1:8 9>4<VAB:8< 70A>1>< :V;ь:VABь @818, E2>@>W =0 

DV;><5B@>W4>7, 7<5=H8;0Aь C ## «,<0BCE0» =0 15,45 %, C &"� «�46>;0» 3 

=0 31,24 %, C &"� «$OA=O=Aь:5» 3 =0 25,38 %, ?>@V2=O=> 7 ?>G0B:>< 

5:A?5@8<5=BC. (V;><5B@>W4>7 :>@>?V2 28:;8:0=89 =5<0B>4>N Philometroides 

lusiana 7 @>48=8 Philimetridae. )2>@>10 ?@>E>48Bь BO6:> 7 C@065==O< 

?5GV=:8, =8@>:, ?;020;ь=>3> <VEC@0. !0 D>=V 28@065=>W 7030;ь=>W 

V=B>:A8:0FVW A?>G0B:C 2V41C20єBьAO AEC4=5==O, I> ?>ABC?>2> ?@872>48Bь 4> 

28A=065==O B0 703815;V @818. � <5B>N >B@8<0==O <0:A8<0;ь=>W 5D5:B82=>ABV 

7=8I5==O 5:B>?0@078BV2 :>=F5=B@0FVN 70A>1C 1C;> 71V;ьH5=> 4> 0,2 % 

(B01;. 3.14). 

 

$8A.3.14. �:AB5=A82=VABь V=207VW @818 5:B>?0@078B0<8 ?VA;O >1@>1:8 

0,1 % @>7G8=>< 9>4<VAB:>3> 70A>1C. 
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## «,<0BCE0»  &"� «�46>;0»  &"� «$OA=O=Aь:5»  

%5@54=O :V;ь:VABь C@065=>W  @818 5:B>?0@078B0<8 ?VA;O 
>1@>1:8 0,2% @>7G8=>< 70A>1C  

Gyrodactylus kobayashii Lernaea cyprinacea Philometroides lusiana
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�0AB>AC20==O 0,2 % @>7G8=C 9>4<VAB:>3> 70A>1C 4;O >1@>1:8 @818 

7<5=H8;> C@065==O 3V4@>40:B8;ь>7>< C ## «,<0BCE0» =0 97,35 %, C 

&"� «�46>;0» 3 =0 89,92 %, C &"� «$OA=O=Aь:5» 3 =0 95,09 %, ?>@V2=O=> 7 

?>G0B:>28<8 40=8<8. '@065==O ;5@=V>7>< 7<5=H8;>Aь C ## «,<0BCE0» =0 

79,13 %, C &"� «�46>;0» 3 =0 95,91 %, C &"� «$OA=O=Aь:5» =0 83,18 %. 

�V4A>B>: E2>@>W @818 =0 DV;><5B@>W4>7 7<5=H82AO C ## «,<0BCE0» =0 

91,16 %, C &"� «�46>;0» 3 =0 81,30 %, C &"� «$OA=O=Aь:5» 3 =0 86,11 %, 

?>@V2=O=> 7 ?>G0B:>< 4>A;V465=ь.  

� A2>N G5@3C ABC?V=ь C@065==O @818 ?0@078B0<8 A?@8Oє @>728B:C 

10:B5@V0;ь=8E V=D5:FV9 V 703815;V 7=0G=>W :V;ь:>ABV ?>3>;V2’O, B><C 25;8:89 

V=B5@5A 4;O =0C:>2FV2 ?@54AB02;ONBь @57C;ьB0B8 <>=VB>@8=3C C@065==O @818 

5:B>?0@078B0<8 B0 10:B5@V0;ь=>N <V:@>D;>@>N. 

&><C >4=>G0A=> 1C2 ?@>2545=89 <>=VB>@8=3 C@065==O @818 C<>2=>-

?0B>35==>N 10:B5@V0;ь=>N <V:@>D;>@>N C @81=8Fь:8E 3>A?>40@AB20E 

%C<Aь:>W >1;0ABV (@8A. 3.15). 

 

$8A.3.15.  >=VB>@8=3 C@065==O @818 C<>2=>-?0B>35==>N <V:@>D;>@>N 

2 3>A?>40@AB20E %C<Aь:>W >1;0ABV. 
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'@065==O @818 10:B5@V0;ь=>N <V:@>D;>@>N  

## «,<0BCE0» &"� «�46>;0» &"� «$OA=O=Aь:5»  
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�V;ьHVABь 71C4=8:V2 7>>=>7V2 @818 є 10:B5@VO<8. #>H8@5=VABь 71C4=8:V2 

10:B5@V0;ь=8E V=D5:FV9 C :>@>?0 ?>ABV9=> 7<V=NєBьAO V WW =5>1EV4=> 

:>=B@>;N20B8, I>1 28O28B8 C@065=VABь O: C 48:8E ?>?C;OFVOE, B0: V 2 

0:20:C;ьBC@V. $57C;ьB0B8 4>A;V465==O ?>:07CNBь ABC?V=ь C@065==O 

10:B5@V0;ь=>N <V:@>D;>@>N, O:0 =0 D>=V C@065==O 5:B>?0@078B0<8 AB2>@Nє 

?@>1;5<8 4;O 74>@>2’O @818 B0 ;N48=8.  

"1AV<5=V==O :>@>?0 Escherichia coli 1C;> 1V;ьH5 C ## «,<0BCE0» =0 

8,0 %, ?>@V2=O=> 7 =09<5=H8< ?>:07=8:><. '@065==O @818 C &"� 

«$OA=O=Aь:5» 1C2 28I5 Aeromonas hydrophila =0 47,97 % B0 Aeromonas 

salmonicida 3 =0 31,39 %, Pseudomonas anguilliseptica 3 =0 19,48 %, 

Streptococcus iniae 3 =0 13,27 %, MiArococcus spp. 3 =0 38,14 %, ?>@V2=O=> 

=09<5=H8< ?>:07=8:>< 2 V=H8E 3>A?>40@AB20E. C &"� «�46>;0» 

:>=B0<V=0FVO @818 Staphylococcus aureus 1C;> 28I5 3 =0 21,37 %, Listeria 

monocytogenes 3 =0 11,43 %.  

#@>2545==O 28@>1=8G>3> 4>A;V465==O ?> >1@>1FV @818 7 <5B>N 

?@>DV;0:B8:8 10:B5@V0;ь=>W <V:@>D;>@8. %BC?V=ь 70@065==O 5:B>?0@078B0<8 

@818 7=86Cє V<C=VB5B B0 A?@8Oє @>728B:C 10:B5@V0;ь=8E V=D5:FV9. &><C 4;O 

7<5=H5==O @878:C @>728B:C V=D5:FV9=8E 70E2>@N20=ь C @818 287=0G0;8 

C@065==O 10:B5@V0;ь=>N <V:@>D;>@>N ?VA;O >1@>1:8 70A>1>< C :>=F5=B@0FVW 

0,05 % (@8A. 3.16).  

#@8 28@>IC20==V @818 C 2V4:@8B8E 2>4>9<0E 10:B5@V0;ь=V V=D5:FVW 

<>6CBь A?@8G8=8B8 25;8:V 5:>=><VG=V 718B:8 ?>2’O70=V 7 E2>@>1>N B0 

703815;;N. "B65 ?>HC: 5D5:B82=8E @VH5=ь 4;O ?@>DV;0:B8:8 B0 1>@>Bь18 7 

>A=>2=8<8 10:B5@V>70<8 @818 є 4C65 206;828<. �>A;V465==O<8 

2AB0=>2;5=>, I> ?VA;O >1@>1:8 9>4<VAB:8< 70A>1>< C :>=F5=B@0FVW 0,05 % 

:V;ь:VABь @818 C@065=>W Escherichia coli 7=878;0Aь C ## «,<0BCE0» =0 

11,11 %, C &"� «�46>;0» 3 =0 18,08 %, C &"� «$OA=O=Aь:5» 3 =0 18,50 %, 

?>@V2=O=> 7 ?>G0B:>28<8 40=8<8. Escherichia coli =5 є A?5F8DVG=8< 

71C4=8:>< 10:B5@V0;ь=8E V=D5:FV9 C @818, >4=0: є 7>>=>7><, O:89 <>65 

?@872>48B8 4> 70E2>@N20=ь ;N48=8. &><C 287=0G5==O >1AV<5=V==O @818 
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E. coli є 206;82>N 4;O 157?5:8 ?@>4C:FVW, 0 B0:>6 A2V4G8Bь ?@> A0=VB0@=89 

AB0= 2>4>9<, 45 CB@8<CєBьAO @810. 

 

 

$8A. 3.16. '@065==O @818 C<>2=>-?0B>35==>N <V:@>D;>@>N ?VA;O 

>1@>1:8 0,05 % @>7G8=>< 9>4<VAB:8< 70A>1><. 

 

�5@><>=>7 @818 є G0AB>N ?@8G8=>N 703815;V @818 G5@57 C@065==O< 

2=CB@VH=VE >@30=V2, >A>1;82> :@>2>B2>@5==O. '@065==O @818 Aeromonas 

hydrophila 7<5=H8;>Aь C ## «,<0BCE0» =0 8,53 %, C &"� «�46>;0» 3 =0 

11,52 %, C &"� «$OA=O=Aь:5» 3 =0 14,52 %. �V4A>B>: @818 E2>@>W Aeromonas 
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## «,<0BCE0» &"� «�46>;0» &"� «$OA=O=Aь:5»  
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salmonicida 1C;> <5=H5 C ## «,<0BCE0» =0 3,31 %, C &"� «�46>;0» 3 =0 

23,45 %, C &"� «$OA=O=Aь:5» 3 =0 13,42 %.  

Pseudomonas anguilliseptica 2V4=>A8BьAO C<>2=>-?0B>35==8E 

<V:@>>@30=V7<V2, I> 2@060є @V7=><0=VB=V 2848 @81. #A524><>=>7 

?@>O2;OєBьAO :@>2>28;820<8, C@065==O< 2=CB@VH=VE >@30=V2 @818 B0 

703815;;N. '@065==O @818 Pseudomonas anguilliseptica 7<5=H8;>Aь ?VA;O 

>1@>1:8 0,05 % @>7G8=>< 70A>1C C ## «,<0BCE0» =0 8,53 %, C 

&"� «�46>;0» 3 =0 21,18 %, C &"� «$OA=O=Aь:5» 3 =0 25,26 %, C ?>@V2=O==V 

7 <>=VB>@8=3>28<8 40=8<8.  

�=865==O C@065==O @818 AB0DV;>:>:>< 28O2;5=> C ## «,<0BCE0» =0 

28,09 %, C &"� «�46>;0» 3 =0 17,61 %, C &"� «$OA=O=Aь:5» 3 =0 4,58 %. 

Staphylococcus aureus є C<>2=>-?0B>35==8< <V:@>>@30=V7<>< V 2:07Cє =0 

A0=VB0@=V ?>:07=8:8 2>4>9<, 45 28@>ICєBьAO @810. �=865==O :V;ь:>ABV 

AB0DV;>:>:C =0 ?>25@E=V @818 206;82>N 4;O 4>B@8<0==O 157?5:8 E0@G>2>W 

?@>4C:FVW. 

S. iniae є >A=>2=8< 71C4=8:>< AB@5?B>:>:>7C C 48:8E V 28@>IC20=8E @81 

C 2Aь><C A2VBV. $V25=ь Streptococcus iniae 7=8782AO ?VA;O >1@>1:8 70A>1>< C 

## «,<0BCE0» =0 9,09 %, C &"� «�46>;0» 3 =0 13,65 %, C &"� 

«$OA=O=Aь:5» 3 =0 1,44 %, ?>@V2=O=> 7 ?>G0B:>28<8 @57C;ьB0B0<8. 

Listeria monocytogenes є 71C4=8:>< O:89 G0AB> C@06Cє @81C V <>65 

?@872>48B8 4> 5=B5@>B>:A5<VW C ;N459. #VA;O >1@>1:8 @818 C ## «,<0BCE0» 

=0 9,77 %, C &"� «�46>;0» 3 =0 16,97 %, C &"� «$OA=O=Aь:5» 3 =0 17,25 %. 

�<VAB Micrococcus spp. =0 ?>25@E=V @818 7<5=H82AO C ## «,<0BCE0» =0 

4,36 %, C &"� «�46>;0» 3 =0 14,48 %, C &"� «$OA=O=Aь:5» 3 =0 3,84 %, 

?>@V2=O=> 7 ?>?5@54=V< <>=VB>@8=3><.  

"B@8<0=V @57C;ьB0B8 >1@>1:8 @818 @>7G8=>< 9>4<VAB:>3> 70A>1C C 

:>=F5=B@0FVW 0,05 % 40NBь ?V4AB02C 4;O 71V;ьH5==O :>=F5=B@0FVW 70A>1C 

(@8A.3.17). 
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$8A. 3.17. '@065==O @818 C<>2=>-?0B>35==>N <V:@>D;>@>N ?VA;O 

>1@>1:8 0,1 % @>7G8=>< 9>4<VAB:>3> 70A>1C. 

 

�V4A>B>: @818, C@065=>W Escherichia coli, 7<5=H82AO ?VA;O >1@>1:8 C ## 

«,<0BCE0» =0 32,29 %, C &"� «�46>;0» 3 =0 46,24 %, C &"� «$OA=O=Aь:5» 3 

=0 51,04 %, ?>@V2=O=> 7 ?>G0B:>28<8 40=8<8.  

"1AV<5=V==O @818 A. hydrophila 7<5=H8;>Aь ?VA;O >1@>1:8 C ## 

«,<0BCE0» =0 34,87 %, C &"� «�46>;0» 3 =0 50,84 %, C &"� «$OA=O=Aь:5» 3 

=0 30,52 %.  

$810 ?V4 G0A 28@>IC20==O ?V440єBьAO A8;ь=><C AB@5AC, O:89 7=86Cє 

V<C=VB5B V >?V@=VABь >@30=V7<C ?@>B8 10:B5@V0;ь=8E V=D5:FV9. Aeromonas 

salmonicida 28:;8:0є DC@C=:C;ь>7 B0 206:C A5?B8F5<VN, I> ?@872>48Bь 4> 

703815;V @818. '@065==O @818 A. salmonicida 7=878;>Aь C ## «,<0BCE0» =0 
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%�$��!/ ���Ь��%&Ь '$���!"� $��� 
���&�$���Ь!".  ��$"(�"�$". #�%�/ 
"�$"��� 0,1% $"�+�!"  �" ���"�'  

## «,<0BCE0» &"� «�46>;0» &"� «$OA=O=Aь:5»  
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17,50 %, C &"� «�46>;0» 3 =0 37,21 %, C &"� «$OA=O=Aь:5» 3 =0 35,30 %, 

?>@V2=O=> 7 @57C;ьB0B0<8 <>=VB>@8=3C. 

�V;ь:VABь ?A524><>= =0 ?>25@E=V @818 7<5=H8;0Aь C ## «,<0BCE0» =0 

28,10 %, C &"� «�46>;0» 3 =0 40,62 %, C &"� «$OA=O=Aь:5» 3 =0 45,25 %. 

"1AV<5=V==O @818 A0=VB0@=>-?>:07>28< <V:@>>@30=V7<>< S. aureus 

7=878;>Aь C ## «,<0BCE0» =0 45,89 %, C &"� «�46>;0» 3 =0 63,20 %, C &"� 

«$OA=O=Aь:5» 3 =0 42,36 %, ?>@V2=O=> 7 ?>G0B:>28<8 40=8<8. 

�<VAB AB@5?B>:>:V2 7=8782AO ?VA;O >1@>1:8 C ## «,<0BCE0» =0 20,90 %, 

C &"� «�46>;0» 3 =0 34,31 %, C &"� «$OA=O=Aь:5» 3 =0 16,21 %. 

'@065==O @818 ;VAB5@VO<8 7=878;>Aь C ## «,<0BCE0» =0 46,15 %, C 

&"� «�46>;0» 3 =0 32,84 %, C &"� «$OA=O=Aь:5» 3 =0 36,59 %, ?>@V2=O=> 7 

@57C;ьB0B0<8 <>=VB>@8=3C. 

$V25=ь Micrococcus spp. 7<5=H82AO ?VA;O >1@>1:8 70A>1>< C ## 

«,<0BCE0» =0 46,15 %, C &"� «�46>;0» 3 =0 32,84 %, C &"� «$OA=O=Aь:5» 3 

=0 36,59 %.  

�;O 4>AO3=5==O <0:A8<0;ь=>W 5D5:B82=>ABV 7=8I5==O <V:@>>@30=V7<V2 

?VA;O >1@>1:8 :>=F5=B@0FVN 70A>1C 71V;ьH8;8 4> 0,2 % (@8A. 3.18).  

� @57C;ьB0BV ?@>2545=>W >1@>1:8 :>@>?0 2<VAB Escherichia coli 7=8782AO C 

## «,<0BCE0» =0 98,96 %, C &"� «�46>;0» 3 =0 99,2 %, C &"� 

«$OA=O=Aь:5» 3 =0 84,32 %, ?>@V2=O=> 7 ?>G0B:>< 5:A?5@8<5=BC.  

'@065==O A. hydrophila ?VA;O >1@>1:8 7<5=H8;>Aь C ## «,<0BCE0» =0 

94,51 %, C &"� «�46>;0» 3 =0 80,28 %, C &"� «$OA=O=Aь:5» 3 =0 99,15 %.  

"1AV<5=V==O :>@>?0 A. salmonicida 7<5=H8;>Aь ?VA;O >1@>1:8 70A>1>< 

0,2 % C ## «,<0BCE0» =0 97,23 %, C &"� «�46>;0» 3 =0 94,00 %, C &"� 

«$OA=O=Aь:5» 3 =0 79,06 %, ?>@V2=O=> 7 @57C;ьB0B0<8 <>=VB>@8=3C. 

�> C<>2=>-?0B>35==8E V=D5:FV9, O:8<8 <>65 2@060B8Aь ;N48=0, 

2V4=>AOBь Pseudomonas spp., Micrococcus spp.., E. coli, S. aureus B0 

Streptococcus spp.  
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$8A. 3.18. '@065==O @818 C<>2=>-?0B>35==>N <V:@>D;>@>N ?VA;O 

>1@>1:8 0,2 % @>7G8=>< 9>4<VAB:8< 70A>1><. 

 

$V25=ь >1AV<5=V==O @818 P. anguilliseptica 7=8782AO C ## «,<0BCE0» =0 

99,08 %, C &"� «�46>;0» 3 =0 97,91 %, C &"� «$OA=O=Aь:5» 3 =0 99,41 %. 

'@065==O :>@>?0 S. aureus 7<5=H8;>Aь ?VA;O >1@>1:8 70A>1>< C ## 

«,<0BCE0» =0 92,15 %, C &"� «�46>;0» 3 =0 98,74 %, C &"� «$OA=O=Aь:5» 3 

=0 93,89 %, ?>@V2=O=> 7 ?>G0B:>28<8 40=8<8. 

$V25=ь Streptococcus iniae 7=8782AO C ## «,<0BCE0» =0 80,90 %, C &"� 

«�46>;0» 3 =0 99,63 %, C &"� «$OA=O=Aь:5» 3 =0 83,30 %. 
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%�$��!/ ���Ь��%&Ь '$���!"� $��� 
���&�$���Ь!".  ��$"(�"�$". #�%�/ 
"�$"��� 0,2 % $"�+�!"  �" ���"�'  

## «,<0BCE0» &"� «�46>;0» &"� «$OA=O=Aь:5»  
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�V;ь:VABь L. monocytogenes 7<5=H8;0Aь C ## «,<0BCE0» =0 96,25 %, C 

&"� «�46>;0» 3 =0 96,08 %, C &"� «$OA=O=Aь:5» 3 =0 98,13 %, ?>@V2=O=> 7 

@57C;ьB0B0<8 <>=VB>@8=3C. 

'@065==O :>@>?0 Micrococcus spp. 7=878;>Aь ?VA;O >1@>1:8 70A>1>< C 

## «,<0BCE0» =0 93,74 %, C &"� «�46>;0» 3 =0 96,37 %, C &"� 

«$OA=O=Aь:5» 3 =0 92,26 %. 

� @57C;ьB0BV ?@>2545=>3> 28?@>1C20==O 7=8I5==O 5:B>?0@078BV2 B0 

10:B5@V0;ь=>W <V:@>D;>@8 =0 @81V (:>@>?) 70A>1>< �><1V9>4 C @V7=V9 

:>=F5=B@0FVW ?5@54 28A046C20==O< C AB02>: 2AB0=>2;5=>, I> >1@>1:0 0,2 % 

@>7G8=>< <0;0 =091V;ьH 28@065=89 5D5:B. 

 

 

3.6 $>7@>1:0 :><?;5:AC ;V:C20;ь=>-?@>DV;0:B8G=8E 70E>4V2 70 
?0@078B0@=8E E2>@>1 @81 

 

�;O 70157?5G5==O 5D5:B82=>3> B0 :>=:C@5=B>A?@><>6=>3> 28@>1=8FB20 

>1’є:BV2 0:20:C;ьBC@8 206;828< є @>7@>1:0 :><?;5:AC ;V:C20;ь=>-

?@>DV;0:B8G=8E 70E>4V2.  

%E5<0 ?@>DV;0:B8:8 B0 ;V:C20==O ?@8 5:B>?0@078B0@=8E 70E2>@N20==OE 

@818: 

 >1@>1:0 @81>?>A04:>2>3> <0B5@V0;C ?@8 ?5@52575==V 01> ?>A04FV 

0,2 % @>7G8=>< �><1V9>4C ?@8 5:A?>78FVW 3 3>48=8. 

 >1@>1:0 @818, I> ?5@51C20є 2 2>4>9<V, ?@5?0@0B>< $81>;V: 2 

A:;04V ;V:0@Aь:>-:>@<>2>W AC<VHV (4> 1 :3 ?@5?0@0BC $81>;V: 

4>4020==O 99 :3 :><1V:>@<C 7 9>3> ?>A;V4CNG8< @5B5;ь=8< 

?5@5<VHC20==O<; :V;ь:VABь ;V:C20;ь=>-:>@<>2>W AC<VHV 4;O 

2>4>9<8 AB0=>28;0 1,5 % 2V4 @>7@0EC=:>2>W <0A8 @818. $>7?>4V; 

B5@0?52B8G=>W 4>78 =0 5-?>@FV9, O:V 2=>A8;8 C <VAFO 3>4C20==O 7 

V=B5@20;>< 1-2 3>48=8). 

� <5B>N 282G5==O ;V:C20;ь=>-?@>DV;0:B8G=>W 5D5:B82=>ABV 
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70?@>?>=>20=>W AE5<8 ?@5?0@0BV2 ?@>2>48;8 2 2024 @>:C =0 107V AB02V2 

## «%C<8B5E=>:>@<», 45 @5єAB@C20;8 C@065==O :>@>?V2 5:B>?0@078B0<8 

Lernaea cyprinacea B0 Gyrodactylus kobayashii. #@>2545==O ?V41>@C AB02:V2 

74V9A=N20;8 70 ?@8=F8?>< 0=0;>3V2, B>1B> ?@81;87=> >4=0:>2V 5?V7>>B8G=8< 

AB0=>< I>4> 5:B>?0@078B>7V2 :>@>?V2 B0 70 IV;ь=VABN ?>A04:8 @818 (B01;. 

3.16). 

&01;8FO 3.16 

�D5:B82=VABь 70AB>AC20==O 70?@>?>=>20=>W AE5<8 ;V:C20==O B0 
?@>DV;0:B8:8 70 5:B>?0@078B>7V2 :>@>?V2 C ## «%C<8B5E=>:>@<»  

%B
02
:8
  

№
 A
B0
2:
C 

#
;>
I
0 
AB
02
:0
, 3
0 

�V
: 
@8
18
, @
V:

 

�V
;ь
:V
AB
ь 
@8
18
 2
 A
B0
2:
C,
 B
8A
. 

>A
>1
8=
. 

-
V;
ь=
VA
=V
 ?
>A
04
:8
, B
8A
. 

>A
>1
8=
./3
0 

%5
@5
4=
O 
<0
A0
 1
 @
81
8,
 3 

�V
:C
20
==
O 

�V
;ь
:V
AB
ь 
E2
>@
8E
 @
81
 4
> 

>1
@>
1:
8 

�V
;ь
:V
AB
ь 
E2
>@
8E
 @
81
 ?
VA
;O
 

>1
@>
1:
8 

% % 

�
>A
;V
4=
V 

1 67 2 148,0 2,5 347,5  �><1V9>4 
+ 

$81>;V: 

8,25 1,21 

2 59 3 59,0 1,0 796,4 �><1V9>4 
+ 

$81>;V: 

7,63 0,91 

�>
=B
@>
;ь
=V

 

1 82 2 228,0 2,5 323,9 - 8,21 8,23 

2 78 3 116,4 1,1 637 - 7,69 7,72 

 

�0AB>AC202H8 70?@>?>=>20=C AE5<C 2 3>A?>40@AB2V <>65<> 7@>18B8 

28A=>2>:, I> 2>=0 28O28;0Aь 5D5:B82=>N 7=8782H8 @V25=ь C@065==O 

5:B>?0@078B0<8 C 42CE@VG>: =0 7,04 % B0 C B@ь>E@VG>: =0 6,72 %. 

&0:8< G8=><, <>65<> 7@>18B8 28A=>2>:, I> 70?@>?>=>20=0 AE5<0 

1>@>Bь18 ?@>B8 5:B>?0@078B>7V2 AB02>2>W @818, I> A:;040єBьAO 7 >1@>1:8 
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@81>?>A04:>2>3> <0B5@V0;C ?@8 ?5@52575==V 01> ?>A04FV 0,2 % @>7G8=>< 

�><1V9>4C ?@8 5:A?>78FVW 3 3>48=8 B0 28:>@8AB0==O ?@5?0@0BC $81>;V: 2 

A:;04V ;V:0@Aь:>-:>@<>2>W AC<VHV 4;O >1@>1:8 @818 I> ?5@51C20є 2 2>4>9<V 

?>:070;0 A515 5D5:B82=>N B0 @5:><5=4Cє<> 4;O 70?@>20465==O 2 

28@>1=8FB2> 2 @81=8Fь:8E 3>A?>40@AB20E. 
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$"���� 4 

 

'�����Ь!�!!/, �!���� &� "��"�"$�!!/ "&$� �!�) 

$��'�Ь&�&�� 

 

 

"AB0==V<8 @>:0<8 ?@>4C:B8 @81=8FB20 2V4V3@0NBь 206;82C @>;ь C 

3;>10;ь=><C ;0=FN3C ?>AB0G0==O ?@>4>2>;ьAB20 [218], I> <0є 7=0G=89 

2?;82 =0 5:>=><V:C B0 A>FV0;ь=89 @>728B>: CAVE :@0W= [4]. $810, O: 206;825 

465@5;> 1V;:0, <0є 710;0=A>20=5 E0@G>25 A?V22V4=>H5==O =5>1EV4=8E 4;O 

>@30=V7<C ;N48=8 5;5<5=BV2 [227]. � A2VBV 2V4<VG0єBьAO B5=45=FVO 4> 

?>ABV9=>3> 71V;ьH5==O A?>6820==O @81=8E ?@>4C:BV2 [94]. 

!0@07V 2 ':@0W=V =0;VGCєBьAO ?>=04 4000 AC1’є:BV2 3>A?>40@N20==O, O:V 

709<0NBьAO @81>3>A?>40@Aь:>N 4VO;ь=VABN, 7 O:8E 450 709<0NBьAO 

?@><8A;>< 2>4=8E 1V>@5AC@AV2, 100 ?V4?@8є<AB2-28@>1=8:V2 @V7=>W D>@<8 

2;0A=>ABV, I> 709<0NBьAO >1V3>< B>20@=>-E0@G>2>W @81=>W ?@>4C:FVW [23]. 

#@>2545=89 =0<8 0=0;V7 AB0B8AB8G=8E 40=8E 4>72>;82 2AB0=>28B8, I> 

=0 B5@8B>@VW %C<Aь:>W >1;0ABV є 4>AB0B=O ?@8@>4=ь>W 1070 B0 =0O2=VABь 

?>B5=FV0;C 4;O 28@>IC20==O @818 B0 28@>1=8FB20 0:20:C;ьBC@8. �06;828<8 

є 71V;ьH5==O 2 2024 @>FV =0 46 % 28@>1=8FB2> @81=>W ?@>4C:FVW. #@8 G><C 

=091V;ьHC :V;ь:VABь @50;V7>20=>W ?@>4C:FVW (93,4 %) A:;0;8 :>@>?, 

B>2AB>;>18: B0 A@V1;OAB89 :0@0Aь, 0 B>20@=>W @818 @50;V7>20=> =0 AC<C 

29,7 <;=. 3@=. 

#@8@>4=89 2?;82 :@C3>>1V3C 2>48 =0 5:>;>3VG=89 AB0=, ABV9:VABь V 

?@>4C:B82=VABь 5:>A8AB5< V 1V><V2 707=0є H:>48 G5@57 25;8:C :V;ь:VABь 

0=B@>?>35==8E ?@8G8= (7@>AB0==O =0A5;5==O, 5:>=><VG=89 @>728B>: B>I>) V 

2?;82V2 (7<V=0 :;V<0BC, DV78:>-EV<VG=5 701@C4=5==O, D@03<5=B0FVO 

A5@54>28I0 ?@>6820==O, =5?@028;ь=5 C?@02;V==O 1V>;>3VG=8<8 @5AC@A0<8, 

V=20782=V 2848, ?0@078B8, 2V9=8 B>I>) [7, 6, 41]. �>4=V @5AC@A8 7=0E>4OBьAO 

?V4 703@>7>N O: 7 B>G:8 7>@C :V;ь:VA=>3>, B0: V O:VA=>3> 28<V@C @878:C. !0 
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4C65 =5@V2=><V@=89 @>7?>4V; 3;>10;ь=>W O:>ABV ?@VA=>W 2>48 2?;820є 

25;8G57=0 :V;ь:VABь DV78G=8E, EV<VG=8E, 1V>;>3VG=8E B0 5:>;>3VG=8E 5;5<5=BV2 

V D0:B>@V2. �87=0G5==N 2?;82C 01V>B8G=8E D0:B>@V2 =0 A5@54>28I5 

VA=C20==O @818 ?@8A2OG5=> @O4 =0C:>28E ?@0Fь 2VBG87=O=8E =0C:>2FV2 [2, 6, 

22, 27]. 

#@8 ?@>2545==V 4>A;V465=ь 2V418@0;8 ?@>18 2>48 2 &"� «�46>;0», 

&"� «$OA=O=Aь:5», ## «,<0BCE0» %C<Aь:>W >1;0ABV ?@>2>48;8 C 

2535B0FV9=V9 ?5@V>4 28@>IC20==O :>@>?0 C 25A=O=89, ;VB=V9 B0 >AV==V9 ?5@V>4.  

#@8 0=0;V7V 40=8E 2AB0=>2;5=>, I> 2>40 4>A;V4=8E 3>A?>40@AB2 

&"� «�46>;0», &"� «$OA=O=Aь:5», ## «,<0BCE0» ?@>BO3>< 2535B0FV9=>3> 

?5@V>4C 28@>IC20==O @818 2V4?>2V40;0 28<>30<, O:V @5:><5=4>20=V 4;O 

@81=8Fь:8E 3>A?>40@AB2 (��� "%& 15.372-87). '<>28 4;O 28@>IC20==O @818 

2 4>A;V4=8E AB020E 1C;8 A?@8OB;828<8. 

�V 71V;ьH5==O< IV;ь=>ABV B0 V=B5=A82=8< @>728B:>< 2>4=>3> @81=8FB20 

74>@>2’O @818 AB0;> 3>;>2=>N ?@>1;5<>N 4;O A?>6820GV2 [239]. �@V< B>3>, 

73V4=> 7 4>A;V465==O<8, E2>@>18 @81 22060NBьAO >A=>2=8< D0:B>@><, I> 

A?@8G8=ONBь ?>=04 50 % 7030;ь=8E 2B@0B 28@>1=8FB20. �8=8:=5==O A?0;0EV2 

B0 H284:5 ?>H8@5==O E2>@>1 ?@872>4OBь 4> <0AHB01=>3> 70@065==O @818 70 

2V4=>A=> :>@>B:89 ?5@V>4 [232]. *5 <>65 A?@8G8=8B8 <0A>2C 703815;ь @818 

B0 701@C4=5==O 2>48 [139]. -> I5 3V@H5, ?0@078B8 <>6CBь <0B8 H:V4;8289 

2?;82 =0 74>@>2’O ;N48=8 G5@57 :>=B0:B V7 E2>@>N @81>N [56]. �@V< B>3>, 

=5A2>єG0A=5 28O2;5==O E2>@>18 @818 <>65 ?@8725AB8 4> 7=8:=5==O 2AVєW 

?>?C;OFVW @818, I> 28@>ICєBьAO. !0 28@>IC20=C @81C 2?;820NBь 2V@CA8, 

10:B5@VW, ?0@078B8, 701@C4=5==O <5B0;0<8 B0 ?>H:>465==O 70A>10<8 ;>2C 

[147]. �>2>;V G0AB> E2>@>18 @81 28:;8:0NBьAO ?>є4=0==O< @V7=8E 71C4=8:V2 

[5, 39]. 

�>@>? є >4=8< 7 =091V;ьH 26820=8E 284V2 @818 2 CAь><C A2VBV V G0AB> 

1C20є :>=B0<V=>20=89 ?0@078B0<8. �030B> 7 F8E ?0@078BV2 <>6CBь A5@9>7=> 

703@>6C20B8 74>@>2’N ;N48=8. �>A;V4=8: S. Shamsi (2019) 2AB0=>282, I> 

?0@078B8 @818 4>2>;V G0AB> 70;8H0NBьAO =5 V45=B8DV:>20=8<8 V ?@872>4OBь 
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4> 7>>=>7=8E 70E2>@N20=ь [203]. #@>B>:>;8 B0 AB0=40@B8 ?5@52V@:8 E0@G>28E 

?@>4C:BV2 =0 =0O2=VABь 71C4=8:V2 E2>@>1 2V4@V7=ONBьAO 2 @V7=8E :@0W=0E [231] 

B0 =02VBь C @>728=CB8E :@0W=0E [95]. !0C:>2FO<8 W. Saijuntha et al. (2021) 

2AB0=>2;5=>, I> 71V;ьH5==O ?>?8BC =0 A8@C B0 A;01> >1@>1;5=C @81C 2 O:>ABV 

?@>4C:BC E0@GC20==O ;N48=8, 0 B0:>6 7<V=8 :;V<0BC A?@8ONBь 7@>AB0==N 

7>>=>7V2 [192]. 

� ?>40;ьH><C 287=0G0;8 5?V7>>B8G=89 AB0= @81>3>A?>40@AB2, I>4> 

70E2>@N20=ь ?0@078B0@=>W 5BV>;>3VW. #@8 287=0G5==V ?>:07=8:V2 

70E2>@N20=>ABV @818 :>@8ABC20;8AO 72VB=VABN B0 AB0B8AB8G=8< 40=8<8 

>B@8<0=8<8 7 %C<Aь:>W @53V>=0;ь=>W 45@602=>W ;01>@0B>@VW 45@602=>W 

A;C618 ':@0W=8 7 ?8B0=ь 157?5G=>ABV E0@G>28E ?@>4C:BV2 B0 70E8ABC 

A?>6820GV2. � @57C;ьB0BV ?@>2545==O :;V=VG=8E, ?0@078B>;>3VG=8E, ?0B>;>3>-

0=0B><VG=8E, <V:@>A:>?VG=8E 4>A;V465=ь =09G0ABVH5 28O2;ONBь B0:V 2848 

?0@078BV2: V7 =09?@>ABVH8E 3 Trichodina sp., Chilodonella cyprini, 

Ichthyophthirius multifiliis, Myxobolus pavlowski, Apiosoma sp. V7 <>=>35=59 3 

Dactylogyrus vastator, Gyrodactylus extensus, V7 F5AB>4 3 Bothriocephalus 

gowkongensis, V7 :@CAB0F50 3 Lernaea cyprinacea, Argulus foliaceus.  

� @57C;ьB0BV 0=0;V7C AB0B8AB8G=8E 40=8E 2AB0=>2;5=>, I> 1V;ьHVABь 

28O2;5=8E @57C;ьB0BV2 4>A;V465=ь V=207V9=8E E2>@>1 @818 2 %C<Aь:89 

>1;0ABV 2V4=>AOBьAO 4> 5:B>?0@078B>7V2, 0 A0<5 ?@>B>7>>78 B0 :@CAB0F5>78. 

�>A;V465==O I>4> 28O2;5==O ?0@078B0@=8E E2>@>1 @818 =0 B5@8B>@VW 

%C<Aь:>W >1;0ABV 1C;8 ?@>2545=V 9 V=H8<8 4>A;V4=8:0<8 [9, 19, 26, 30, 42]. 

� )0@:V2Aь:89 >1;0ABV ?@8 4>A;V465==V =0 ?0@078B0@=V E2>@>18: 

F5AB>4>78, <>=>35=>W4>78, B@5<0B>4>78, =5<0B>4>78, ?@>B>7>>78 71C4=8:V2 =5 

28O2;5=>. #@>B5 ?@8 4>A;V465==V =0 0@0E=>5=B><>78 28O2;5=89 >48= 

?>78B82=89 28?04>: =0 ;5@=5>7. �5@=5>7 2V4=>A8BьAO 4> V=207V9=8E 

70E2>@N20=ь ?@VA=>2>4=8E @81, AC?@>2>46CєBьAO 2@065==O< H:V@8 B0 

CB2>@5==O< E0@0:B5@=8E 28@07>: C <VAFOE ;>:0;V70FVW ?0@078BV2 =0 7>2=VH=VE 

?>25@E=OE @818 [20]. �;O ;N48=8 40=5 70E2>@N20==O =5157?5:8 =5 AB2>@Nє. 
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'Aь>3> 70 72VB=89 ?5@V>4 1C;> ?@>2545=> 3330 4>A;V465=ь, 7 O:8E 

?0B>;>3>0=0B><VG=8E 1080, <V:@>A:>?VG=8E 3330.  

$53C;O@=5 ?@>2545==O 4>A;V465=ь 5?V7>>B8G=>3> AB0=C @81=8Fь:8E 

3>A?>40@AB2 B0 2G0A=5 ?@>2545==O 25B5@8=0@=>-A0=VB0@=8E 70E>4V2 

A?@8OB8<CBь 70157?5G5==N 1;03>?>;CGGO @81=8Fь:8E 3>A?>40@AB2. �=0;V7 

40=8E 4>72>;82 287=0G8B8 A?V22V4=>H5==O ?@8G8= 28=8:=5==O ?0@078B0@=8E 

E2>@>1 C 4>A;V4=>W @818.  0965 42V B@5B8=8 (65,71 %) 2V4 28O2;5=8E 

70E2>@N20=ь @818 ?0@078B0@=>W 5BV>;>3VW 2V4=>A8BьAO 4> 5:B>?0@078B>7V2, 

B><C ?8B0==O @>7@>1:8 70E>4V2 1>@>Bь18 7 707=0G5=>N 3@C?>N 70E2>@N20=ь є 

0:BC0;ь=>N. 

�>A;V465==O ?@>2545=V 2 @81=8Fь:><C 3>A?>40@AB2V +5@=V3V2Aь:>W 

>1;0ABV =0 :>@>?0E-42>@VG:0E 2;VB:C 2021 @>:C 4>72>;8;8 28O28B8 71C4=8:V2 

DV;><5B@>W4>7C Philometroides lusiana. $>7@0EC=>: 5:AB5=A82=>ABV 9 

V=B5=A82=VABь V=207VW 4>72>;8;8 2AB0=>28B8, ?>:07=8: �� A:;02 72,72 %, 0 

?>:07=8: �� A:;02 2,45. �;O ;V:C20==O @818 2V4 DV;><5B@>W4>7C 1C2 

70AB>A>20=89 ?@5?0@0B $81>;V: 28@>1=8FB20 !�( «�@>20D0@<0». #@5?0@0B 

28:>@8AB0;8 2 A:;04V ;V:C20;ь=>-:>@<>2>W AC<VHV, 2 A?V22V4=>H5==V 1:100. 

�>40B:>2> 1C;8 2?@>20465=V >@30=V70FV9=>-3>A?>40@Aь:V 70E>48, I> 

A?@8ONBь 1>@>Bь1V 7 DV;><5B@>W4>7><: 2AB0=>2;5==O 3@0B, >1;0HBC20==O 

DV;ьB@V2, 1>@>Bь10 7 ?@><V6=8<8 3>A?>40@O<8-F8:;>?0<8.  

#@>2545==O :><?;5:AC 70?@>?>=>20=8E 70E>4V2 A?@8O;> 7=865==N 

?>:07=8:0 �� 4> 9,09 %, 0 ?>:07=8:0 �� 4> 0,09, I> A2V4G8Bь ?@> WE 

5D5:B82=VABь.  

#@> 28?04:8 28O2;5==O DV;><5B@>W4>7C C ?@VA=>2>4=>W @818 =0 

B5@8B>@VW ':@0W=8 707=0G0NBь B0:>6 V V=HV =0C:>2FV [19, 29, 32]. 

!0 =0ABC?=><C 5B0?V 287=0G0;8 2?;82 :><?;5:A=>3> ?@5?0@0BC $81>;V: 

=0 O:VA=V ?>:07=8:8 @818 C@065=>W Philometroides lusiana. �8:>@8AB0==O 

?@5?0@0BC $81>;V: 4>72>;8;> 2AB0=>28B8, I> 70 >@30=>;5?B8G=8<8 

?>:07=8:0<8 @810 O:0 1C;0 ?V440=0 ;V:C20==N =5 <0;0 2V4<V==>AB59 2V4 

=5C@065=>W @818. #@8 ?@>2545==V ;01>@0B>@=8E 4>A;V465=ь 2AB0=>2;5=> 
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?V428I5=89 2<VAB :V;ь:>ABV 10:B5@V9 2 ?>25@E=528E B0 3;81>:8E H0@0E. 

�V4<V==>ABV ?> 1V>EV<VG=8< ?>:07=8:0< =5 =>A8;8 2V@>3V4=89 E0@0:B5@. 

�07=0G5==V ?>:07=8:8 2V4?>2V40;8 ?>:07=8:0< 4>1@>O:VA=>W @818, O:0 <>65 

1CB8 2V;ь=> =0?@02;5=0 2 @50;V70FVN. 

&0:8< G8=><, ?@5?0@0B $81>;V: @5:><5=4CєBьAO O: 5D5:B82=89 70AV1 

?@8 ;V:C20==V @818 2V4 DV;><5B@>W4>7C B0 <>65 1CB8 @5:><5=4>20=89 4;O 

28@>1=8FB20. 

!0 =0ABC?=><C 5B0?V 4>A;V465=ь @>7@>1;O;8 ?@>B8?0@078B0@=89 70AV1 =0 

>A=>2V ?>2V4>=-9>4C. #@5?0@0B8 =0 >A=>2V 40=>W A?>;C:8 A?@8G8=Oє A8;ь=C 

10:B5@8F84=C 4VN, 2>;>4Vє H8@>:8< A?5:B@>< ?@>B8<V:@>1=>W 4VW I>4> 

=09?@>ABVH8E <V:@>>@30=V7<V2, 10:B5@V9, 2V@CAV2, 3@81:V2 [112]. 

#@8 287=0G5==V ?0@0<5B@V2 B>:A8G=>ABV =>2>3> ?@5?0@0BC 287=0G0;8 

>@Vє=B>2=V ?0@0<5B@8 ?>2V4>=-9>4C =0 :>@>?0E 2 3@C?0E ?> B@8 >A>18=8, O:V 

2E>48;8 2 4V0?07>= 2V4 6000 <3/:3 4> 4>78 8000 <3/:3. #>40;ьHV 4>A;V465==O 

70 <5B>4>< �. �5@15@0 287=0G8;8 DL50 ?>2V4>=-9>4C =0 :>@>?0E O:89 

4>@V2=N202 6800 <3/:3. � @57C;ьB0B8 @>7@0EC=:C >B@8<0=V 70 4>?><>3>N 

?@>3@0<8 «LD50» ?>2V4>=-9>4C 287=0G8;8 ?>:07=8: 6925,9 <3/:3. $>7@0EC=>: 

3>AB@>W B>:A8G=>ABV 70 <5B>4>< #5@H8=0 (1950), 4>72>;82 287=0G8B8 

?>:07=8: 3>AB@>W B>:A8G=>ABV ?@5?0@0BC =0 @V2=V 6916,8 <3/:3. � @57C;ьB0BV 

@>7@0EC=:V2 2AB0=>2;5=>, I> A5@54=V9 ?>:07=8: ?@5?0@0BC =0 ?>2V4>=-9>4C 

6880,9 <3/:3. 

#@8 4>A;V465==V 3>AB@>W B>:A8G=>ABV >4=>@07>25 ?5@>@0;ь=5 22545==O 

2000 <3/:3 <0A8 BV;0 ?>2V4>=-9>4C =5 28:;8:0;> 6>4=8E >7=0: 3>AB@>W 

B>:A8G=>ABV 01> <8BBє2>W A<5@B=>ABV 2 6>4=>W 7 B5AB>20=8E :C@G0B [194]. 

!5I>402=є 5:A?5@8<5=B0;ь=5 4>A;V465==O ?>:070;>, I> 2?;82 ?>2V4>=-9>4C 

28:;8:02 70;56=89 2V4 G0AC B0 :>=F5=B@0FVW 0?>?B>7 V =5:@>7 :C;ьB82>20=8E 

5?VB5;V0;ь=8E :;VB8= ;N48=8 B0 A;87>2>W B:0=8=8 @>B>2>W ?>@>6=8=8 IC@V2 

[195]. 

�V>F848 =0 >A=>2V 9>4C =01C;8 H8@>:>3> 70AB>AC20==O [3]. �>A;V465==O 

?@>2545=V 2 �8B0W 4>72>;8;8 2AB0=>28B8 C<>28 70AB>AC20==O ?>2V4>=-9>4C 2 
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0:20:C;ьBC@V 7 <5B>N 457V=D5:FVW 2>48 4;O 7=570@065==O 2V4 A. hydrophilla 

1>;>B=>3> 2C3@0. �07=0G5=89 ?>:07=8: AB0=>282 173,82 <3/:3 [81]. 

&0:8< G8=><, ?@5?0@0BC =0 >A=>2V ?>2V4>=-9>4C, 7 ?>:07=8:>< 3>AB@>W 

B>:A8G=>ABV =0 @V2=V 6880,9 <3/:3, 2V4=>A8BьAO 4> G5B25@B>W 3@C?8 B>:A8G=>ABV 

(<0;>B>:A8G=V @5G>28=8). 

� =0C:>2V9 ;VB5@0BC@V VA=CNBь 40=V ?@> 287=0G5==O B>:A8G=8E 

2;0AB82>AB59 ?@5?0@0BC «�><1V9>4» =0 >A=>2V ?>2V4>=-9>4C, O:89 

70AB>A>2CєBьAO 2 ?B0EV2=8FB2V [38]. � 4>A;V40E 1C;> 2AB0=>2;5=>, I> 40=89 

?@5?0@0B 73V4=> �"%& 12.1.007-76 2V4=>A8BьAO 4> 4 3@C?8 B>:A8G=>ABV 

(<0;>B>:A8G=V @5G>28=8), B0: O: 4>70 1V;ьH5 =V6 5000 <3/:3 <0A8 BV;0 =5 

A?@8G8=O;0 703815;ь 4>A;V4=8E IC@V2 ?@8 22545==V per os, B0 =5 A?@8G8=O;0 

?>4@07=NNGC B0 0;5@3VG=C 4VN. 

�0 40=8<8 4>A;V4=8:V2 Alexander & Armen (2013) ?@8 @>72545==V 4> 

:>=F5=B@0FVW 1% 01> =86G5 9>3> <>6=0 157?5G=> =0=>A8B8 =0 @0=8, V 2V= 

715@V30є A2>N 10:B5@8F84=C 4VN. �>A;V465==O 3>AB@>W ?5@>@0;ь=>W 

B>:A8G=>ABV G8AB>3> 9>4C =0 IC@0E V <8H0E 28O28;8 A5@54=N A<5@B5;ь=C 

4>7C (LD50) 14 000 V 22 000 <3/:3 2V4?>2V4=> [51].  

� ?>40;ьH><C 1C;> 287=0G0;8 B5@0?52B8G=89 5D5:B ?@5?0@0BC =0 >A=>2V 

?>2V4>=-9>4C =0 E2>@8E ;5@=5>7>< B0 3V4@>40:B8;ь>7>< :>@>?0E 2 

5:A?5@8<5=B0;ь=8E C<>20E. 

�=5A5==O ?@5?0@0BC 2 :>=F5=B@0FVW 0,05; 0,1; 0,2 % 4;O 4>A;V4=8E 3@C? 

28:;8:0;> B5@0?52B8G=89 5D5:B, ?@>B5 :>=F5=B@0FVO 0,05 % 1C;0 

=54>AB0B=ь>N V ?@8725;0 4> >4C60==O ;8H5 B@5B8=C 4>A;V4=>W @818 2 ?5@HV9 

3@C?V. �>=F5=B@0FVO ?@5?0@0BC 2 4>7V 0,1 % A?@8G8=8;> 71V;ьH5==O 

B5@0?52B8G=>W 5D5:B82=>ABV 4> 58,33 %. �0AB>AC20==O ?@5?0@0BC =0 >A=>2V 

?>2V4>=-9>4C :>=F5=B@0FVW 0,2 % 70157?5G8;> 100 % B5@0?52B8G=89 5D5:B. 

�>A;V465==O :@>2V 4>A;V4=8E :>@>?V2 4>72>;8;> 2AB0=>28B8 2V@>3V4=5 

71V;ьH5==O :V;ь:>ABV ;59:>F8BV2, 5@8B@>F8BV2, 35<>3;>1V=C, 35<0B>:@8BC 2 

B@5BV9 4>A;V4=V9 3@C?V, 45 70AB>A>2C20;8 0,2 % @>7G8= ?>2V4>=-9>4C. 

'@065==O @818 5:B>?0@078B>< Gyrodactylus A?@8G8=ONBь @V7:5 ?04V==O 
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28@>1=8FB20 ?@VA=>2>4=>W @818. !0C:>2FV E.D. Renner & I.C. Duggan (2024) 2 

@57C;ьB0BV 2;0A=8E 4>A;V465=ь ?V4B25@46CNBь, I> =0 ?>H8@5=VABь 

3V@>40:B8;ь>7C 2?;820є A57>= B0 B5<?5@0BC@0 [188]. 

� ?>40;ьH><C =0<8 1C;8 ?@>2545=V 28@>1=8GV 4>A;V465==O 2 

28@>1=8G8E C<>20E 2 3>A?>40@AB20E ## «,<0BCE0» (A. %>;V40@=5), &"� 

«�46>;0» (A. �>=>=5=:>2>), &"� «$OA=O=Aь:5» (A. $OA=O=Aь:5). � @57C;ьB0BV 

?@>2545=>3> <>=VB>@8=3C C@065==O @818 5:B>?0@078B0<8 C @81=8Fь:8E 

3>A?>40@AB20E 1C;> 28O2;5=> 71C4=8:8 Gyrodactylus kobayashii, Lernaea 

cyprinacea B0 Philometroides lusiana.  

� B@ь>E 4>A;V4=8E 3>A?>40@AB2 =091V;ьH89 2V4A>B>: C@065==O 

70DV:A>20=89 C &"� «$OA=O=Aь:5». "B@8<0=89 @57C;ьB0B ?>2’O70=89 7 

A0=VB0@=8< AB0=>< AB02:0. +5@57 1>9>2V 4VW 2 Fь><C @09>=V B@820;89 G0A =5 

?@>2>48;0Aь 9>3> @>7G8AB:0. �=> 2>4>9<8 <0є 7=0G=89 =0;VB <C;C B0 3;8=8. 

#V428I5=0 :V;ь:VABь <5E0=VG=8E G0AB>G>: ґ@C=BC C 2>4V V =87ь:0 ?@>7>@VABь 

=5 40є <>6;82>ABV A>=OG=><C ?@><V==N 7=8IC20B8 <V:@>>@30=V7<8 B0 

;8G8=:8 ?0@078BV2 C 2>4V =0 7=0G=V9 3;818=V. �;O ?>?5@5465==O =04E>465==O 

C@065=8E >A>18= C 2>4>9<8 ?>?5@54=ь> ?@>2>48;8 >1@>1:C @818 70A>1><, 

O:89 <VAB8Bь 0:B82=89 9>4 C @V7=V9 :>=F5=B@0FVW. 

#VA;O >1@>1:8 :>@>?0 @>7G8=>< 70A>1C C :>=F5=B@0FVW 0,05 % C@065==O 

@818 =0 3V4@>40:B8;ь>7 (12,58 %) B0 ;5@=5>7 (15,39 %) 7=0G=> 7<5=H8;>Aь C 

&"� «$OA=O=Aь:5», ?>@V2=O=> 7 V=H8<8 3>A?>40@AB20<8. "4=0: 7=8I5==O 

?0@078B0 Philometroides lusiana (14,59 %) =0 ?>25@E=V @818 =091V;ьH5 

A?>AB5@V30;8 C &"� «�46>;0». 

"1@>1:0 @818 @>7G8=>< 70A>1C C :>=F5=B@0FVW 0,05 % <0;0 =87ь:C 

5:AB5=A5D5:B82=VABь. �C;> 2AB0=>2;5=>, I> C@065==O :>@>?0 

3V4@>40:B8;ь>7>< ?VA;O >1@>1:8 7<5=H8;>Aь C ## «,<0BCE0» =0 4,29 %, C 

&"� «�46>;0» 3 =0 1,63 %, C &"� «$OA=O=Aь:5» 3 =0 12,58 %, ?>@V2=O=> 7 

?>G0B:>28<8 @57C;ьB0B0<8.  

Gyrodactylus spp. 2V4=>AOBьAO 4> ?;>A:8E G5@2V2 :VAB:>28E @81, I> 

682;OBьAO A;87>< V 5?VB5;V0;ь=8<8 :;VB8=0<8. '@065==O 5?V45@<VAC A?@8Oє 
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@>728B:C 2B>@8==8E V=D5:FV9, I> 71V;ьHCє @878: 703815;V 25;8:>W :V;ь:>ABV 

@818. �>A;V465==O S. Zhou et al. (2022) in vivo B0 in vitro ?V4B25@46CNBь, I> 

?@>B8?0@078B0@=0 5D5:B82=VABь ?0;ь<>2>W >;VW ?@>B8 G. kobayashii 70;568Bь 

2V4 G0AC 70AB>AC20==O B0 4>78 [238]. 

�1V;ьH5==O :>=F5=B@0FVW 70A>1C 4> 0,1 % 4;O >1@>1:8 @818 2V4 

5:B>?0@078BV2 ?>:070;0 7=865==O <0:A8<0;ь=>W :V;ь:>ABV ?0@078BV2 

G. kobayashii B0 L. cyprinacea C &"� «�46>;0» 2V4?>2V4=> =0 42,97 B0 

32,67 %, 2 ?>@V2=O==V 7 V=H8<8 @81=8<8 3>A?>40@AB20<8.  

�>A;V465==O C@065==O :>@>?0 =0 ?0@078B0<8 Lernaea cyprinacea <0є 

206;825 7=0G5==O. !0C:>2FV H. Rahmati-Holasoo et al. (2023) 282G0;8 FN 

?@>1;5<C V 2AB0=>28;8, I> =5>1EV4=> 2@0E>2C20B8 ?@O<89 V >?>A5@54:>20=89 

2?;82 @V7=8E D0:B>@V2 =02:>;8H=ь>3> A5@54>28I0 =0 28=8:=5==O B0 

?>H8@5==O 70E2>@N20==O [186].  

'@065==O :>@>?0 =0 Philometroides lusiana 7=0G=> 7<5=H8;>Aь C 

@81>3>A?>40@AB2V &"� «$OA=O=Aь:5» 3 =0 25,38 %. ' @>1>BV F. Moravec et al. 

(2019) 4>A;V465=V ?@54AB02=8:8 284C Philometridae, O:V ?@54AB02;ONBь 3@C?C 

4@0:C=:C;>?>4V1=8E =5<0B>4, I> ?0@078BCNBь =0 @810E. �>A;V4=8:8 

22060NBь, I> F59 284 =0ABV;ь:8 ?>H8@5=89 =0 1V;ьH>ABV :>=B8=5=B0E I> 

9>3> =5>1EV4=> 45B0;ь=> 4>A;V46C20B8 4;O 71V;ьH5==O <>6;82>AB59 

@>7@>1:8 ?@>DV;0:B8G=8E 70E>4V2 [165]. 

�1V;ьH5==O :>=F5=B@0FVW 70A>1C 4> 0,2 % 40;> <>6;82VABь 4>AO3=CB8 

<0:A8<0;ь=>W 5:AB5=A5D5:B82=VABV. �=8I5==O 3V@>40:B8;ь>7C C 

3>A?>40@AB20E =0 ?>25@E=V @818 A:;0;> 89,92397,35 %; ;5@=V>7C 3 79,133

95,91 %, DV;><5B@>W4>7C 3 81,30391,16 %, ?>@V2=O=> 7 <>=VB>@8=3>28<8 

@57C;ьB0B0<8.  

!0C:>2FV Kent et al. (2019) 4>25;8 ?@>B8?0@078B0@=C 5D5:B82=VABь 

#>2V4>=-9>4C ?@8 200 <3/<3
 ?@>BO3>< 1 3>48=8 ?@8 7=8I5==V 

Pseudocapillaria tomentosa C @818 40=V> [132].  

"1AV<5=V==O @818 10:B5@V0;ь=>N <V:@>D;>@>N =0 D>=V C@065==O 

5:B>?0@078B0<8 1C;> 28A>:8<, I> B0:>6 7=86C20;> ?@>4C:B82=VABь B0 1C;> 
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703@>7>N 4;O 74>@>2’O :>@>?0. 

�>A;V465==O<8 1C;> 2AB0=>2;5=>, I> :V;ь:VABь :>=B0<V=>20=>W @818 

A:;0;0 Escherichia coli (6,2536,75 %), Aeromonas hydrophila (6,4239,50 %), 

Aeromonas salmonicida (5,6737,45 %) Pseudomonas anguilliseptica (3,273

6,85 %) Staphylococcus aureus (5,2436,36 %), Streptococcus iniae (5,4236,23 %), 

Listeria monocytogenes (4,8035,36 %), Micrococcus spp. (5,2737,28 %) 7V 100 

4>A;V4=8E :>@>?V2. 

�>A;V465==O =0C:>2FV2 F.I. Magouz et al. (2024) ?V4B25@46CNBь 

:>=B0<V=0FVN @818 10:B5@VO<8 Aeromonas, Vibrio, Streptococcus, 

Pseudomonas, Enterococcus V Edwardsiella spp. >A>1;82> ?@8 ?V428I5==V 

B5<?5@0BC@8 2>48 [152].  

�@V< B>3>, 0=0;V7 10:B5@V9 284V;5=8E 7 @818 4>A;V4=8:0<8 P. Nicholson et 

al. (2020) ?>:0702 28A>:89 @V25=ь C@065==O A. hydrophila >4=>G0A=> 7 

Aeromonas spp., I> 4>2>48Bь WE A8=5@3V7< [169]. "B@8<0=V @57C;ьB0B8 40NBь 

?V4AB02C 4;O @>7@>1:8 B0 2?@>20465==O 1V;ьH 5D5:B82=8E AB@0B53V9 

?@>DV;0:B8:8 B0 ;V:C20==O 70E2>@N20=ь. 

"1@>1:0 :>@>?0 @>7G8=>< 9>4<VAB:>3> 70A>1C C :>=F5=B@0FVW 0,05 % 

<0:A8<0;ь=> 7<5=H8;0 :V;ь:VABь C@065=>W @818 Escherichia coli, Aeromonas 

hydrophila, Pseudomonas anguilliseptica C &"� «$OA=O=Aь:5». �V;ь:VABь @818 

:>=B0<V=>20=>W Aeromonas salmonicida, Listeria monocytogenes B0 Micrococcus 

spp. 7=0G=> 7<5=H8;>Aь C &"� «�46>;0». $57C;ьB0B8 >B@8<0=V X. Chen et al. 

(2018) ?>:070;8, I> #>2V4>=-9>4 7=8ICє Micropterus salmoides rhabdovirus 

(MSRV)A. hydrophila C 70:@8B8E 2>4>9<0E V 70?>1V30є :>=B0<V=0FVW @818 [81].  

 0:A8<0;ь=5 7=865==O C@065==O >1AV<5=V==O @818 AB0DV;>:>:>< 

A?>AB5@V30;>AO C ## «,<0BCE0». !0C:>2FV P. Xu et al. (2021) ?V4B25@48;8 C 

A2>WE 4>A;V465==OE, I> Staphylococcus aureus CB2>@Nє 1V>?;V2:C, B><C 

A:;04=> ?V440єBьAO 7=8I5==N [81]. 

$V25=ь :>=B0<V=0FVW Streptococcus iniae 7=8782AO ?VA;O >1@>1:8 70A>1>< 

�><1V9>4 0,05 % C &"� «�46>;0». !0C:>2FV N. Mon-On et al. (2018) C A2>WE 
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4>A;V465==OE 4>25;8 28A>:C 5D5:B82=VABь #>2V4>=-9>4C I>4> V=0:B820FVW 

Streptococcus spp. [164]. 

�1V;ьH5==O :>=F5=B@0FVW 4>A;V4=>3> 70A>1C 4> 0,1 % ?>78B82=> 

2?;8=C;> =0 7=865==O :>=B0<V=0FVW :>@>?0 10:B5@V0;ь=>N <V:@>D;>@>N: 

E. coli 4> 46,24 %, A. hydrophila 4> 50,84 %, A. salmonicida 4> 37,21 %, 

P. anguilliseptica 4> 45,25 %, S. aureus 4> 63,20 %, S. iniae 4> 34,31 %, 

L. monocytogenes 4> 46,15 %, Micrococcus spp. 4> 46,15 %. "B@8<0=V 

@57C;ьB0B8 ?V4B25@46CNBьAO 5:A?5@8<5=B>< Q.Ma et al. (2024) 45 2>=8 

@5:><5=4CNBь >1@>1;OB8 5<1@V>=8 @818 ?@>BO3>< 5-20 E28;8= 70 4>?><>3>N 

1CD5@=>3> @>7G8=C ?>2V4>=-9>4C 4;O 7=8I5==O Micropterus salmoides 

rhabdovirus C :>=F5=B@0FVW 5 <3/; [150].  

�;O 4>AO3=5==O <0:A8<0;ь=>W 5D5:B82=>ABV 7=8I5==O 10:B5@V0;ь=>3> 

>1AV<5=V==O :>=F5=B@0FVN 4>A;V4=>3> 70A>1C 71V;ьH8;8 4> 0,2 %.  

� @57C;ьB0BV ?@>2545=>3> 5:A?5@8<5=BC 1C;> 2AB0=>2;5=> 7=865==O 

:>=B0<V=0FVW @818 E. coli =0 99,2 % %, A. hydrophila =0 99,15 %, A. salmonicida 

=0 97,23 %, P. anguilliseptica =0 99,08 %, S. aureus =0 98,74 %, S. iniae =0 

99,63 %, %, L. monocytogenes =0 98,13 %, Micrococcus spp. =0 46,15 %. 

�@0E>20=V <0:A8<0;ь=V ?>:07=8:8 >B@8<0=V C 4>A;V4=8E 3>A?>40@AB20E. 

$57C;ьB0B8 @>1>B8 He, R et al. (2024) ?V4B25@46CNBь <>6;82VABь 

70AB>AC20==O ?@5?0@0BV2 9>4C 4;O @>7@>1:8 <5B>4C :>=B@>;N 70 ?5@540G5N 

V=D5:FVW C 70:@8B8E 2>4>9<0E [112].  

� @57C;ьB0BV ?@>2545=>3> 5:A?5@8<5=BC 2AB0=>2;5=0 <0:A8<0;ь=> 

5D5:B82=0 :>=F5=B@0FVO 4>A;V4=>3> 70A>1C, 0 A0<5 0,2 % 4;O 7=8I5==O 

5:B>?0@078BV2 B0 10:B5@V0;ь=>W <V:@>D;>@8 =0 ?>25@E=V :>@>?0 ?5@54 

28A04:>N C AB02>:. #>2V4>=-9>4 2>;>4Vє 0=B810:B5@V0;ь=8<8, 

?@>B82>2V@CA=8<8, 0=B8?@>B>7>9=8<8 2;0AB82>ABO<8. 

� @57C;ьB0BV ?@>2545=>3> 28?@>1C20==O 7=8I5==O 5:B>?0@078BV2 B0 

10:B5@V0;ь=>W <V:@>D;>@8 =0 @81V (:>@>?) 70A>1>< �><1V9>4 C @V7=V9 

:>=F5=B@0FVW ?5@54 28A046C20==O< C AB02>: 2AB0=>2;5=>, I> >1@>1:0 0,2 % 

@>7G8=>< <0;0 =091V;ьH 28@065=89 5D5:B. 
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� @81=8Fь:8E 3>A?>40@AB20E 206;828< є AB2>@5==O C<>2 70 O:8E 

28@>1=8FB2> 0:20:C;ьBC@8 ?>28==> 1CB8 ?@81CB:>28< B0 70157?5GC20B8 

5?V7>>B8G=5 1;03>?>;CGGO @81=8FB20. $>7@>1:0 70E>4V2 ?@8 ?0@078B0@=8E 

70E2>@N20==OE <0є 206;825 7=0G5==O 4;O 28@>1=8FB20 5:>;>3VG=> 157?5G=>W 

?@>4C:FVW @81=8FB20 [75]. 

� @57C;ьB0BV ?@>2545=8E 4>A;V465=ь 70?@>?>=>20=> AE5<C ;V:C20;ь=>-

?@>DV;0:B8G=8E >1@>1>: @818 ?@8 5:B>?0@078B0@=8E 70E2>@N20==OE, O:0 

A:;040;0Aь 7 >1@>1:8 @81>?>A04:>2>3> <0B5@V0;C ?@8 ?5@52575==V 01> 

?>A04FV 0,2 % @>7G8=>< �><1V9>4C ?@8 5:A?>78FVW 3 3>48=8. �;O >1@>1:8 

@818 I> ?5@51C20є 2 2>4>9<V @5:><5=4Cє<> 70AB>AC20B8 ?@5?0@0B $81>;V: 2 

A:;04V ;V:0@Aь:>-:>@<>2>W AC<VHV (1 :3 ?@5?0@0BC $81>;V: 4>4020==O 99 :3 

:><1V:>@<C). "4=>G0A=> @5:><5=4Cє<> 70AB>AC20==O 2 3>A?>40@AB20E 

25B5@8=0@=>-A0=VB0@=8E 70E>4V2 =0?@02;5=8E =0 70?>1V30==O 70=5A5==N 

?0@078B0@=8E 70E2>@N20=ь. 

�;O 282G5==O 5D5:B82=>ABV 70?@>?>=>20=>W AE5<8 ?@>25;8 4>A;V465==O 

=0 107V AB02V2 ## «%C<8B5E=>:>@<», 70?@>20482H8 70?@>?>=>20=C AE5<C 2 

28@>1=8FB2>. � 3>A?>40@AB2V 2V4<VG0;8 C@065==O :>@>?V2 5:B>?0@078B0<8 

Lernaea cyprinacea B0 Gyrodactylus kobayashii. 

#VA;O 70AB>AC20==O 70?@>?>=>20=>W AE5<8, >B@8<0;8 @57C;ьB0B - 

7=865==O @V2=O C@065==O 5:B>?0@078B0<8 Lernaea cyprinacea B0 Gyrodactylus 

kobayashii. C 42CE@VG>: =0 7,04 % B0 C B@ь>E@VG>: =0 6,72 %, ?>@V2=O=> 7 

:>=B@>;ь=8<8 AB020<8. 
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��%!"��� 

 

!0 >A=>2V 4>A;V465=ь C 48A5@B0FV9=V9 @>1>BV >1ґ@C=B>20=> <5B>48 

1>@>Bь18 B0 ?@>DV;0:B8:8 V=207V9=8E 70E2>@N20=ь AB02>28E @81. 

�0?@>?>=>20=89 :><?;5:A 1>@>Bь18 B0 ?@>DV;0:B8:8 7 5:B>?0@078B>70<8 

AB02>28E @81 =0 >A=>2V 2VBG87=O=8E ?@5?0@0BV2 $81>;V: B0 �><1V9>4. 

 

1. � @57C;ьB0BV 4>A;V465=ь 2AB0=>2;5=>, I> ?@>2545==O 

@81>3>A?>40@Aь:>W 4VO;ь=>ABV 2 %C<Aь:89 >1;0ABV 74V9A=NєBьAO 70 @0EC=>: 

D>=4C 2=CB@VH=VE 2>4>9<, ?;>I0 O:>3> AB0=>28Bь 16041 30, 2 B><C G8A;V 

43 2>4>AE>28I, I> <0NBь 7030;ь=C ?;>IC 4657 30, 0 B0:>6 2191 AB02>:, I> 

<0NBь 7030;ь=C ?;>IC 11384 30 2>4=>3> 475@:0;0, B0:8< G8=>< %C<I8=0 <0є 

25;8:89 ?>B5=FV0; 4;O @>728B:C @81=8FB20 B0 28@>1=8FB20 0:20:C;ьBC@8. 

2. �>A;V465==O 3V4@>EV<VG=8E ?>:07=8:V2 2>48 4>A;V4=8E 

3>A?>40@AB2 2?@>4>26 2535B0FV9=>3> ?5@V>4C 28@>IC20==O @818 2V4?>2V40;0 

28<>30<, O:V @5:><5=4>20=V 4;O @81=8Fь:8E 3>A?>40@AB2. #>:07=8: @! 2>48 

2 3>A?>40@AB20E 7<V=N202AO 2 <560E 7,09 3 7,69, I> 2V4?>2V40;> 2>4V 

3V4@>:0@1>=0B=>3> A:;04C :0;ьFVє2>W 3@C?8. '<>28 4;O 28@>IC20==O @818 2 

4>A;V4=8E AB020E 1C;8 A?@8OB;828<8. 

3. #@8 5?V7>>B8G=><C 4>A;V465==V 28O2;5=> 71C4=8:V2 Trichodina 

sp., Chilodonella cyprini, Ichthyophthirius multifiliis, Myxobolus pavlowski, 

Apiosoma sp., Dactylogyrus vastator, Gyrodactylus extensus, Bothriocephalus 

gowkongensis, Lernaea cyprinacea, Argulus foliaceus. #@8 0=0;V7V 1C;> 

2AB0=>2;5=>, I> =091V;ьH89 2V4A>B>: (65,71 %) 70E2>@N20=ь @818 

A?@8G8=ONBь 71C4=8:8 ?@>B>7>>7V2, 23,07 % 2V4=>A8;8Aь 4> <>=>35=>W4>7V2, 

9,45 % - 4> :@CAB0F5>7V2, 1,75 % - 4> F5AB>4>7V2. 

4. �0AB>AC20==O ?@5?0@0BC $81>;V: B0 ?@>2545==O ?@>DV;0:B8G=8E 

70E>4V2 ?@8 DV;><5B@>W4>7V :>@>?0 A?@8O;8 7=865==N A5@54=ь>3> ?>:07=8:0 

5:AB5=A82=>ABV V=207VW 7 72,72 % 4> 9,09 % B0 7=865==N A5@54=ь>3> ?>:07=8:0 

V=B5=A82=>ABV V=207VW 7 2,45 4> 0,09. 



119 

5. �87=0G5=>, I> ?>:07=8: 3>AB@>W A5@54=ь>;5B0;ь=>W 4>78 4;O 

?@5?0@0BC �><1V9>4 =0 @810E A:;040є 6880,9 <3/:3, I> 2V4?>2V40є G5B25@B>W 

3@C?8 B>:A8G=>ABV (<0;>B>:A8G=V @5G>28=8). 

6. �AB0=>2;5=> C@065==O :>@>?0 5:B>?0@078B0<8 G. kobayashii =0 

43,32 %, L. cyprinacea 3 =0 46,67 %, P. lusiana 3 =0 31,71 % C @81=8E 

3>A?>40@AB20E. �0AB>AC20==O 70A>1C 9>4<VAB:>3> 70A>1C 2 0,2 % :>=F5=B@0FVW 

40;> <>6;82VABь 7=8I5==O 3V@>40:B8;ь>7C =0 89,92397,35 %; ;5@=V>7C 3 

79,13395,91 %, DV;><5B@>W4>7C 3 81,30391,16 %, ?>@V2=O=> 7 

<>=VB>@8=3>28<8 @57C;ьB0B0<8.  

7. �AB0=>2;5=>, I> 70AB>AC20==O 9>4<VAB:>3> 70A>1C �><1V9>4 C 

:>=F5=B@0FVW 0,2 % 7=8ICє 5:B>?0@078BV2 G. kobayashii, L. cyprinacea. 

P. lusiana B0 10:B5@V0;ь=C <V:@>D;>@C E. coli, A. hydrophila, A. salmonicida, 

P. anguilliseptica, S. aureus, S. iniae, L. monocytogenes, Micrococcus spp. =0 

?>25@E=V :>@>?0. � B>9 65 G0A 2<VAB Escherichia coli 7=8782AO C 

## «,<0BCE0» =0 98,96 %, C &"� «�46>;0» 3 =0 99,2 %, C &"� 

«$OA=O=Aь:5» 3 =0 84,32 %, ?>@V2=O=> 7 ?>G0B:>< 5:A?5@8<5=BC. '@065==O 

A. hydrophila ?VA;O >1@>1:8 7<5=H8;>Aь C ## «,<0BCE0» =0 94,51 %, C &"� 

«�46>;0» 3 =0 80,28 %, C &"� «$OA=O=Aь:5» 3 =0 99,15 %, ?>@V2=O=> 7 

<>=VB>@8=3><.  

8. �0AB>AC20==O 70?@>?>=>20=>W AE5<8 2 3>A?>40@AB2V (>1@>1:0 

�><1V9>4>< B0 $81>;V:><) 70157?5G8;> 7=865==O @V2=O C@065==O 

5:B>?0@078B0<8 C 42CE@VG>: =0 7,04 % B0 C B@ь>E@VG>: =0 6,72 % ?>@V2=O=> 7 

?>G0B:>28<8 40=8<8. 
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1.  0B5@V0;8 48A5@B0FV9=>W @>1>B8 @5:><5=4Cє<> 28:>@8AB>2C20B8 

?@8 282G5==V :C@AV2 «#0@078B>;>3VO B0 V=207V9=V E2>@>18 B20@8=», «)2>@>18 

3V4@>1V>=BV2» ?@8 ?V43>B>2FV D0EV2FV2 >A2VB=ь>3> @V2=O « 03VAB@» 7V 

A?5FV0;ь=>ABV 211 «�5B5@8=0@=0 <548F8=0». 

2. �;O 28@>1=8FB20 70?@>?>=>20=V =0C:>2>-<5B>48G=V @5:><5=40FVW 

«%CG0A=V <5B>48 1>@>Bь18 7 5:B>?0@078B>70<8 AB02>28E @81».(�0B25@465=V 

@VH5==O< �G5=>W @048 %!�', ?@>B>:>; № 13 2V4 27 AVG=O 2025 @>:C) 

3. #@5?0@0B8 �><1V9>4 B0 $81>;V: 70AB>A>2C20B8 73V4=> AE5<8 2 

@81=8Fь:8E 3>A?>40@AB20E 4;O 1>@>Bь18 B0 ?@>DV;0:B8:8 5:B>?0@078B>7V2 

AB02>2>W @818. 
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