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<5@B25 :>@V==S 9 3V;:8 2V;PE8, 25@18, 1C:0, SA5=0, :;5=0, S:V 
1030B> @>:V2 ?@>1C;8 2 ?@>B>G=8E 2>4>9<0E. 
!5 <>6=0 28:>@8AB>2C20B8 45@52> 7 F2V;;R, 0 B0:>6 V7 

<C;8AB8E <VAFP V 2>4>9<, 701@C4=5=8E ?@><8A;>28<8 9 
AV;PAP:>3>A?>40@AP:8<8 2V4E>40<8. 

 CH;V.  CH;V =5 <>6=0 22060B8 2V4?>2V4=>R ?@8:@0A>R 
7030;P=>3> 0:20@VC<0, >A:V;P:8 2>=8 A:;040RBPAS 7 :0@1>=0BC 
:0;PFVR B0 <>6CBP 2?;820B8 =0 6>@AB:VABP 2>48 9 @!. #@>B5 
45S:8< 2840< @81 ?>B@V1=V G5@5?0H:8: 2>=8 <>6CBP 
28:>@8AB>2C20B8AS WE S: ?@8BC;>: V <VAF5 4;S =5@5ABC. 

$>74V; 2. �:64DVG<8, Wх 5G4>64 F4 GFD8<4==я 
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 CH;V 7 <>@AP:>3> C715@566S 20@B> 70740;53V4P 
?@>AB5@8;V7C20B8 70 4>?><>3>R :8?’SBV==S, 0 ?>BV< 4>G8AB0 
2V4A:@51B8 2AV WE=V 4>ABC?=V ?>25@E=V. �@0I5 28:>@8AB>2C20B8 
<CH;V, S:V ?@>;560;8 ?>@>6=V<8 45S:89 G0A V 4>1@5 
2V4?>;V@C20;8AS 2>4>R, >A:V;P:8 V=HV <>6CBP <VAB8B8 70;8H:8 
<5@B28E <>;RA:V2. 

І=HV ?@54<5B8. ' A2>є<C 0:20@VC<V 28 <>65B5 @>7<VAB8B8 
28@>18 7 :5@0<V:8, ?;0AB<0A8 9 V=H8E <0B5@V0;V2. �>=8, 
<VABSG8AP 2 0:20@VC<V, G0AB5=P:> @04CRBP >:> 1030BP>E 
0:20@VC<VABV2. �>;>2=5, I>1 CAV FV 28@>18 1C;8 283>B>2;5=V 7 
=5B>:A8G=8E V 157?5G=8E <0B5@V0;V2 (@8A. 2.6). 

�5@0<VG=V ?@54<5B8 ?>28==V 1CB8 =>28<8, V=0:H5 C 2>4C <>6CBP 
?>B@0?8B8 70;8H:8 ?5AB8F84V2 01> 4>1@82, I> 70;8H0RBPAS 2 
?>@8ABV9 3;8=V =02VBP ?VA;S @5B5;P=>3> ?@><820==S. 

 

 

$8A. 2.6. �5:>@0B82=89 0:20@VC< 

#;0AB<0A>2V 3>@I8:8 28:>@8AB>2C20B8 =5 20@B>, >A:V;P:8 
?;0AB<0A0, V7 S:>W 2>=8 283>B>2;5=V, <>65 28S28B8AS B>:A8G=>R. 
#;0AB<0A>2V B@C18, ?@87=0G5=V 4;S ?>40GV ?8B=>W 2>48, ?@840B=V 
4;S 28:>@8AB0==S 2 0:20@VC<V, ?@>B5 B@C18 4;S ABVG=8E 2>4 
70AB>A>2C20B8 =5 20@B>. 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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' ?@8@>4V 1V;PHVABP 0:20@VC<=8E @81>: <5H:0RBP C ?@VA=8E 
2>4>9<0E =0 =525;8:8E 3;818=0E. �2V4A8 28?;820є, I> W< 4;S 
=>@<0;P=>W 68BBє4VS;P=>ABV ?>B@V1=0 B5<?5@0BC@0, S:0 70728G09 
28I0 70 20 3@04CAV2, 0 pH =01;865=89 4> =59B@0;P=>3> (pH = 7). 
�>@AB:VABP 2>48 70;568BP =5 ;8H5 2V4 ?@8@>4=8E C<>2, 0 9 2V4 
@>7<V@V2 >A>18=8. !0?@8:;04, S:I> 4;S 10@1CAV2 E0@0:B5@=0 
6>@AB:VABP 2V4 10 4> 12 dH, B> 2 3C?V F5 7=0G5==S 4>AS30є 25 dH. 
�@>7C<V;>, I> 1V;PH 0:B82=V @81:8 H284H5 701@C4=RRBP 
0:20@VC<, =V6 <5=H @CE;82V 2848. ' FP><C 28?04:C 2>4C 2 
0:20@VC<V 20@B> 7<V=R20B8 E>G0 1 42VGV =0 B8645=P. �:20@VC<=V 
@818 ?5@5206=> 2A5W4=V. &V;P:8 BV 2848, S:V ?>30=> ?5@5=>ASBP 
68BBS 2 =52>;V, ?>28==V >B@8<C20B8 2 4>AB0B=V9 :V;P:>ABV 
B20@8==C B0 @>A;8==C W6C.  
�0A5;SB8 0:20@VC<8 20@B> B0:8<8 2840<8 0:20@VC<=8E @81, 

S:V <0RBP 1;87P:V C<>28 VA=C20==S. 
'AVE 5:7>B8G=8E 0:20@VC<=8E @81 <>6=0 ?>4V;8B8 =0 

E>;>4=>2>4=8E V B5?;>2>4=8E. )>;>4=>2>4=V @818 (:0@0Aь A@V1=89, 
7>;>B89, :>@>?, 2’N=, :>;NG:0 452’OB8- B0 B@83>;:>20) 
?5@5=>ASBP ?V428I5==S B5<?5@0BC@8 4> 25°% V WW ?>ABC?>25 
7=865==S 4> 5–10°%. "?B8<0;P=8< B5<?5@0BC@=8< @568<>< 
4;S =8E є 15–20°%. 
&5?;>2>4=V (682>@>4=V – 3C?V, <5G>=>AFV B0 V:@><5B0;ь=V – 

<0:@>?>48, 3C@0<V, 40=V>-@5@V>, :0@48=0;8, 10@1CA8 B>I>) 
?>B@51CRBP B5<?5@0BC@8 2>48, I> =5 =86G0 70 22–25°%, 0;5 
28B@8<CRBP V :>@>B:>G0A=5 7=865==S B5<?5@0BC@8 4> 20°%. 
�0@B> ?0<’SB0B8, I> >A>1;82> =5157?5G=5 4;S @81 @V7:5 
7=865==S B5<?5@0BC@8. 

�>3;O4 70 0:20@VC<><. #@8 ?@028;P=><C 4>3;S4V 0:20@VC< 
702648 @04C20B8<5 >:> 75;5=8<8 70@>ABS<8 B0 SA:@028<8 
74>@>28<8 @810<8. $07 =0 B8645=P 0:20@VC< G8ABSBP 70 
4>?><>3>R A8D>=0 – 3C<>2>3> H;0=30 V7 H8@>:8< 
?;0AB<0A>28< =0:>=5G=8:><, G5@57 S:89 2V4A<>:BCRBP 2>4C 7 
1@C4><, I> =0718@02AS C 25@E=P><C H0@V �@C=BC. $>A;8=8 9 
@818 ?@8 FP><C 70;8H0RBPAS 2 0:20@VC<V. #V4 G0A G8I5==S 
7;820RBP 4> 1/5 >1’є<C 1@C4=>W 2>48 B0 70<V=RRBP WW 2V4AB>S=>R 
2>4>R. %:;> 0:20@VC<0, S:5 ?>:@8B5 75;5=8< =0@>AB>< 
2>4>@>AB59, >G8I0RBP A:@51:>< V7 ;57><. #V4 G0A G8I5==S 
0:20@VC<0 ?@82>4SBP C ?>@S4>: V @>A;8=8: >1@820RBP 6>2B5 ;8ABS, 

$>74V; 2. �:64DVG<8, Wх 5G4>64 F4 GFD8<4==я 
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?@>@V46CRBP :CIV. /:I> 2 0:20@VC<V AB2>@5=> 1V>;>3VG=C 
@V2=>203C, ?>2=C 70<V=C 2>48 74V9A=RRBP =5 G0ABVH5 >4=>3> 
@07C =0 420 @>:8, S:I> 2 FP><C 28=8:0є ?>B@510. #V4 G0A 
3>4C20==S @81 C206=> AB560BP, G8 =5<0є A5@54 =8E B0:8E, I> 
=5?@8@>4=> ?;020RBP, ;560BP =0 4=V. /:I> B0:V є, B> WE 2V4@07C 
6 2V4A046CRBP 2 >:@5<C ?>AC48=C 4;S ;V:C20==S, 0 A0G>: ?VA;S 
FP>3> ?@>?>;VA:CRBP C 30@SGV9 2>4V. ->1 @818 =5 28A:>G8;8 7 
0:20@VC<0, 9>3> 20@B> ?@8:@820B8 A:;><. 
$818 ?>28==V 2G0A=> >B@8<C20B8 4>AB0B=R :V;P:VABP S:VA=>3> 

:>@<C 9 1CB8 A8B8<8. �0;8H:8 ACE>3> :>@<C, =5 28:>@8AB0=>3> 
@810<8, =5 <>6=0 70;8H0B8 2 0:20@VC<V, 1> 2>40 AB0=5 :0;0<CB=>R 

(:>@< H284:> 703=820є B0 @>7:;040єBPAS, A?>6820RG8 :8A5=P). 
/:I> 4>B@8<C20B8AS 28I52:070=8E ?@028;, B> 4>3;S4 70 

0:20@VC<=8<8 @>A;8=0<8 ?@8=>A8B8<5 ;8H5 704>2>;5==S 9 
AB2>@8BP :><D>@B=5 A5@54>28I5 ?@>6820==S 4;S @81. 
�;S CB@8<0==S @81 V @>A;8= 2 0:20@VC<V B0:>6 206;82> 

?V4B@8<C20B8 ?52=C B5<?5@0BC@C, ?@8 S:V9 2>=8 4>1@5 682CBP B0 
@>7<=>6CRBPAS. �<V=0 B5<?5@0BC@8 A5@54>28I0 2?;820є =0 
B5<?5@0BC@C BV;0 @81 V @>A;8= B0 2545 4> 7<V=8 H284:>ABV 
>1<V==8E 1V>EV<VG=8E ?@>F5AV2 2 >@30=V7<0E, I> 7=0G=>R <V@>R 
?>7=0G0єBPAS =0 WE=P><C 74>@>2’W 9 AB0=V. !09?@>ABVH8< 
?@8AB@>є< 4;S ?V4V3@V2C 2>48 2 0:20@VC<V є ?V4V3@V20G V7 
B5@<>@53C;SB>@><, S:89 ?@8:@V?;RєBPAS 4> ABV=:8 45-=51C4P C 
:CB:C. �0<?>G:0-V=48:0B>@ ?>:07Cє, G8 ?@0FRє =03@V20G C F59 
<><5=B. �0 4>?><>3>R @53C;SB>@0 <>6=0 2V4@53C;R20B8 =03@V2 
2>48 4> =5>1EV4=>W B5<?5@0BC@8. 

 

!0BC@0;VAB8G=V A8BC0FVW 
1. "1;04=CRG8 H:V;P=89 0:20@VC<, CG=V 4VS;8 B0:8< G8=><. 

%?>G0B:C >1;0HBC20;8 4;S =P>3> <VAF5 =0 ?V42V:>==V =02?@>B8 
425@59. �0;V ?@><8;8 0:20@VC< V 70;8;8 2>4>R =0 B@8 4=V, ?>ABV9=> 
?5@52V@SRG8, G8 2V= =5 ?@>BV:0є. #@>4>26CRG8 @>1>BC, 
0:20@VC<VAB8-?>G0B:V2FV 70;8;8 2>4C 9 =0A8?0;8 �@C=B. !0 
>AB0==P><C 5B0?V 28A048;8 @>A;8=8 B0 70?CAB8;8 @81>:. 

– �5 B0 O:V ?><8;:8 4>?CAB8;8 0:20@VC<VAB8? 

2. �0:C?>2CRG8 =5>1EV4=89 V=25=B0@ 4;S 0:20@VC<0, 
28@VH8;8 =5 1@0B8 =01V@ A0G:V2, <03=VB=89 >G8A=8: (A:@51>: 4;S 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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2>4>@>AB59), A8D>= V7 B@C1:>R, 3>4V2=8FV 4;S 682>3> 9 ACE>3> 
:>@<C.  

– Ч< @B:A4 B5і=F<EO, 8B7?O84NG< ;4 @9H>4AFO@< 4>64DіG@0, 

157 F8E ?@8;04V2?  
&2>@G5 70240==O 

$>73;S=PB5 C206=> @8A. 2.7. «�><0H=V 0:20@VC<8» V 7=094VBP 
@S4 2V4<V==>AB59 C B5E=VG=><C >D>@<;5==V V =0?>2=5==V 
0:20@VC<V2: 

 

 

 

 

    (02B>@ – �094CG8: �>340=)                    (02B>@ – �=0AB0AVS �>B28FP:0) 

$8A. 2.7. �><0H=V 0:20@VC<8 
�>254VBь 01> A?@>ABC9B5 B25@465==O: 

  :20@VC< – =5 ?@>AB> 30@=0 @VG, O:0 704>2>;ь=Oє 5AB5B8G=V 
?>B@518 ;N48=8 B0 є 70A>1>< 70?>2=8B8 A2>є 4>72V;;O.  

  :20@VC< – F5 A:;O=0 ?>AC48=0, ?@87=0G5=0 4;O CB@8<0==O 
9 @>72545==O B20@8= V @>A;8=, 0 B0:>6 4;O A?>AB5@565=ь 70 WE=V< 

68BBO< B0 @>728B:><. 
  :20@VC< – F5 ?>AC48=0 4;O 2<VABC 2>4=8E >@30=V7<V2.  
  :20@VC< – F5 4VNG0 <>45;ь ?@8@>4=>3> 2>4>9<8I0. 
  :20@VC< – F5 <>45;ь 2>4=>W 5:>A8AB5<8, 45 2V41C20єBьAO 

:@C3>>1V3 @5G>28=, ?>4V1=89 4> :@C3>>1V3C @5G>28= C ?@8@>4V. 
  :20@VC< – F5 ?@8;04, I> O2;Oє A>1>N 4VNGC HBCG=C 

<>45;ь 2>4>9<8I0, :5@>20=C ;N48=>N. &0:5 287=0G5==O 0:20@VC<0 
– =091V;ьH =0C:>25. �>4=>G0A 2>=> ?V4:@5A;Nє @>;ь V 7=0G5==O 
;N48=8, 70;56=VABь 68BBє4VO;ь=>ABV <>45;V 2V4 7=0=ь, 4>A2V4C, 
C2038 9 2V4?>2V40;ь=>ABV B>3>, EB> =5N C?@02;Oє. �;O 1030Bь>E 
V7 =0A 2V= – 7CAB@VG V7 :07:>N. 

  :20@VC< ?@87=0G5=89 4;O CB@8<C20==O O: 4@V1=8E 
?@54AB02=8:V2 @81 =0H8E ?@VA=>2>4=8E 2>4>9<, B0: V 5:7>B8G=8E 

$>74V; 2. �:64DVG<8, Wх 5G4>64 F4 GFD8<4==я 



 
 

32 

@81 – <5H:0=FV2 B@>?VG=8E 2>4>9<, O:V E0@0:B5@87CNBьAO 
1V;ьH>N 45:>@0B82=VABN 7010@2;5==O, D>@<.  

  :20@VC< H8@>:> 70AB>A>2CєBьAO 2 =0C:>28E 4>A;V465==OE. 
І7 @810<8 ?@0FNNBь 35=5B8:8, 5<1@V>;>38, 3VAB>;>38, DV7V>;>38, 
5=B><>;>38 B0 V=HV D0EV2FV. 

  :20@VC< 4>?><>30є 282G0B8 2?;82 =0 68289 >@30=V7< 
2>48, I> <VAB8Bь @V7=V 4>1@820, 35@1VF848, ?5AB8F848, 45B5@35=B8, 
206:V <5B0;8 B0 V=. 

  :20@VC< – F5 >4=5 7 GC45A, I> 70E>?;Nє ;N459 G0@V2=>N :@0A>N. 
 5=H =V6 70 AB> @>:V2 4><0H=V9 ?V42>4=89 A2VB ?5@5B2>@82AO 7 
4>@>3>W 701030=:8 25@EV2:8 ACA?V;ьAB20 2 70E>?;5==O 1030Bь>E 
<V;ь9>=V2 ;N459. �V= C2V9H>2 2 V=B5@’є@ =0H8E :20@B8@, AB02 
1060=8< 5;5<5=B>< @>1>G8E ?@8<VI5=ь.  

  :20@VC< – F5 =525;8:0 :>?VO 1C4ь-O:>3> 70:@8B>3> 2>4>9<8I0 
(AB02>:, >75@>), I> ?@87=0G5=5 4;O CB@8<0==O B0 @>72545==O 
2>4=8E B20@8= V @>A;8=, 0 B0:>6 4;O A?>AB5@565=ь 70 WE=V< 
68BBO< B0 @>728B:><. �8BBO 2 =ь><C ?@>BV:0є 70 >4=8<8 9 
B8<8 A0<8<8 1V>;>3VG=8<8 70:>=0<8. &><C 70=OBBO 0:20@VC<>< – 
F5 ?V7=0==O 68BBO FV:028E V @V7=><0=VB=8E 284V2 @81 B0 2>4=8E 
@>A;8=, 2V:=> C A2VB ?@8@>48. 

�848 0:20@VC<V2. #@> :;0A8DV:0FVR 0:20@VC<V2 V WE CB@8<0==S 
@>7:065<> =0 ?@8:;04V :01V=5BC 0:20@VC<VAB8:8 C !�� A. �84@0=8FV 
�>;8=AP:>W >1;0ABV (@8A. 2.8). 

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 2.8. �5:FVO-?@575=B0FVO =0 B5<C: 
«�:20@VC<8 2 :01V=5BV 0:20@VC<VAB8:8» 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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,:V;P=V 0:20@VC<8 ?>4V;SRBP =0 45<>=AB@0FV9=V, 
45:>@0B82=V B0 ;01>@0B>@=V, =5@5AB>2V, @>AB>2V, :0@0=B8==V B>I>.  

�5<>=AB@0FV9=V 0:20@VC<8 70A5;SRBP >1’є:B0<8, S:V <>6CBP 
1CB8 157?>A5@54=P> 28:>@8AB0=V =0 C@>:0E (25;8:V 0:20@VC<=V @818, 
2>4=V @>A;8=8 7 @V7=8<8 1V>;>3VG=8<8 >A>1;82>ABS<8) ( @8A. 2.9). 

 

$8A. 2.9. �5<>=AB@0FV9=89 0:20@VC< 

�5:>@0B82=V 0:20@VC<8 ?><VI0RBP C @5:@50FVSE H:>;8, 
:V<=0B0E ?@>4>265=>3> 4=S. �;S =8E 28:>@8AB>2CRBP ?>AC48=8 
<VAB:VABR 2V4 50 4> 200 ;. �5;8:V 0:20@VC<8 1V;PH 710;0=A>20=V 
9 B><C ?@>ABVHV 2 >1A;C3>2C20==V, ?>@V2=S=> 7 <0;8<8. ' =8E 
;53H5 @>73;S=CB8 2@060RG89 A2VB B20@8= V @>A;8= (@8A. 2.10). 

 

$8A. 2.10. �5:>@0B82=89 0:20@VC< 

$>74V; 2. �:64DVG<8, Wх 5G4>64 F4 GFD8<4==я 
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�>;;0=4Aь:89 0:20@VC< – F5 V450;P=5 ?>є4=0==S 2 >4=><C 
0:20@VC<V @V7=8E 70 >1AS3>< V :>;P>@>< 284V2 2>4=8E @>A;8=, 
B>1B> 3>;;0=4AP:89 0:20@VC< 1V;PH5 A?@S<>20=89 =0 D;>@C, =V6 
=0 D0C=C (@8A. 2.14). 

�01>@0B>@=V 0:20@VC<8 @>7<VICRBP C ;01>@0=BAP:8E :V<=0B0E, 
:CB:0E 682>W ?@8@>48, C :01V=5B0E 1V>;>3VW B0 0:20@VC<VAB8:8 

(@8A. 2.11). 

 

 

 

 

 

 

 

 

 

$8A. 2.11. �01>@0B>@=V 0:20@VC<8 

�E 45:>@0B82=VABP =5>1>2’S7:>20, 0;5 G8AB>B0 9 >E09=VABP – 
=5>1EV4=V. �01>@0B>@=V 0:20@VC<8 ?@87=0G5=V 4;S >@30=V7<V2, I> 
282G0RBPAS =0 C@>:0E V 3C@B:>28E 70=SBBSE. �E=V @>7<V@8 ?>28==V 
2V4?>2V40B8 1V>;>3VG=8< >A>1;82>ABS< @>A;8= V B20@8=, I> 
1C4CBP ?><VI5=V 2 =8E. �;S 45S:8E =09?@>ABVH8E 4@V1=8E 
B20@8= (7>:@5<0 ?;0=0@V9, 2>4>@>AB59 =VB5;8, 2>4S=8E <>EV2) 
4>AB0B=P> ?>AC48=8 =525;8:8E @>7<V@V2. �;S 2<VABC F8E 
>@30=V7<V2 <>6=0 28:>@8AB>2C20B8 A:;S=V 10=:8 <VAB:VABR 1–3 ;. 
#@8 >4=>G0A=><C 2<VABV 45:V;P:>E 284V2 =5E868E 2>4=8E 
G;5=8AB>=>38E, <>;RA:V2 V 3V4@ =5>1EV4=V ?>AC48=8 <VAB:VABR 10–50 

;. �;S 1030BP>E 284V2 @81 B0 @>A;8= ?>B@V1=V 0:20@VC<8 =0 50 ; 2>48 V 
1V;PH5. �C20RBP B0:>6 =5@5AB>2V B0 @>AB>2V 9 :0@0=B8==V 0:20@VC<8 (@8A. 
2.12, 2.13). !5@5AB>289 0:20@VC< (B0:89 283;S4 0:20@VC<0 ?>B@V15= 4;S 
@>72545==S @81), @>AB>289 0:20@VC< (28:>@8AB>2CєBPAS 4;S 28@>IC20==S 
<0;P:V2) V :0@0=B8==89 0:20@VC< (28:>@8AB>2CєBPAS 4;S B8<G0A>2>3> 
:0@0=B8==>3> 7<VABC). 
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�@>1VBP 28A=>2:8, 70?>2=82H8 B01;8FR «�848 0:20@VC<V2». 

&01;8FO 2.1 

�848 0:20@VC<V2 
!0720 0:20@VC<0 )0@0:B5@8AB8:0 

�5<>=AB@0FV9=89  

�5:>@0B82=89  

�01>@0B>@=89  

!5@5AB>289  

$>AB>289  

�0@0=B8==89  

«�>;;0=4Aь:89»  

 

&2>@GV 70240==O =0 281V@ 

1. %B2>@VBь A;094-DV;ь< (A;094-H>C) =0 B5<C: «�>;;0=4Aь:89 
0:20@VC<» (@8A. 2.14). 
 

 

$8A. 2.14. «�>;;0=4Aь:89» 0:20@VC< 
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%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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2. #V43>BC9B5 <C;ьB8<54V9=C ?@575=B0FVN =0 >4=C 7 B5<: 
«#@VA=>2>4=89 0:20@VC<», « >@Aь:89 0:20@VC<», «�;0A8DV:0FVO 
0:20@VC<V2 70 B5<?5@0BC@=8< @568<>< (B@>?VG=89, E>;>4=89 B>I>)».  

3. '206=> @>73;O=ьB5 @8A. 2.15 «�:20@VC<8 2 H:V;ь=><C 
:01V=5BV 0:20@VC<VAB8:8» V 7=094VBь @O4 2V4<V==>AB59 2 
>D>@<;5==V V =0?>2=5==V 0:20@VC<V2. 
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4. #V43>BC9B5 2V4?>2V4V =0 70?8B0==O: 
1) /:C 7 C;N1;5=8E 0:20@VC<=8E @81 B0 @>A;8= 28 1 =0<0;N20;8, 

O:18 1C;8 EC4>6=8:>< (@8A. 2.16.)? 

2) /:8< 18 1C2 20H 0:20@VC<, O:18 2 <091CB=ь><C 28 2E>48;8 
2 45AOB:C ?@>D5AV>=0;V2-0:20@VC<VABV2 <VAB0? 
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5. $>7@>1VBь ?@>5:B =0 B5<C: «�:20@VC< C 70:;04V >A2VB8». 
 5B0 ?@>5:BC: >7=09><8B8AO 7 ?@028;0<8 >1;0HBC20==O 

0:20@VC<0 B0 AB2>@8B8 2;0A=V <>45;V 0:20@VC<V2 C 70:;04V >A2VB8. 

)V4 @>1>B8 

1. "?@0FN20B8 =0C:>2>-?>?C;O@=C ;VB5@0BC@C 7 ?@>1;5<8, 
@>73;O=CB8 @V7=V 20@V0=B8 B8?V2 0:20@VC<V2 70 4>?><>3>N 
G0A>?8AV2 ?@> 0:20@VC<VAB8:C. 

2. �0 4>?><>3>N =0C:>2>-?>?C;O@=>W ;VB5@0BC@8 282G8B8 
?@028;0 >1;0HBC20==O 0:20@VC<0 B0 4>3;O4C, CB@8<0==O @>A;8= 
V B20@8= C =ь><C. 

3. �0 <0B5@V0;0<8 ?@>5:BC «�:20@VC< C 70:;04V >A2VB8» 
=0?8A0B8 AB0BBN 2 ABC45=BAь:89 «�VA=8: 0:20@VC<VAB0» B0 
?V43>BC20B8 D>B>:>;06 Fь>3> ?@>5:BC. 

 

 

2.2. �=0G5==O ґ@C=BC, >A2VB;5==O, >1V3@V2C B0 ?@8;048 
?V4B@8<:8 DC=:FV>=C20==O 0:20@VC<V2 

%C1AB@0B8 4;O 0:20@VC<V2. "A=>20 1C4P-S:>3> �@C=BC – 
AC1AB@0B, V=48D5@5=B=89 4> 2>48 0:20@VC<0. �;S AC1AB@0BC <>6=0 
28:>@8AB>2C20B8 :20@F>289 ?VA>:, 30;ь:C, 4@V1=89 3@0=VB=89 V 
1070;ьB>289 3@02V9 B>I>.  
"4=VєR 7 =09206;82VH8E E0@0:B5@8AB8: AC1AB@0BC є 9>3> 

@>7<V@. �@V1=89 �@C=B, @>7<V@ G0AB>: S:>3> <5=H89 =V6 3 <<, 
<0;> ?@840B=89 4;S CB2>@5==S �@C=BC. �V= H284:> 7;56CєBPAS, C 
=P><C ?>@CHCRBPAS >1<V==V ?@>F5A8. #>@CH5==S 307>2>3> 
>1<V=C 2 B0:><C �@C=BV ?@872>48BP 4> 9>3> 70:8A0==S 9 
703=820==S :>@5=V2 @>A;8=. /: ?@028;>, 1V>;>3VG=0 @V2=>2030 2 
0:20@VC<0E V7 �@C=B><, I> A:;040єBPAS 7 4@V1>3> ?VA:C, 4C65 
=5ABV9:0. &CB ?>30=> 4>?><030RBP =02VBP @818 B0 <>;RA:8, S:V 
@>7?CHCRBP �@C=B. �0@=8< AC1AB@0B>< є �@C=B V7 @>7<V@>< 
G0AB8=>: 4–5 <<, >1<V==V ?@>F5A8 2 =P><C 4>2389 G0A =5 
?>@CHCRBPAS. &0:89 �@C=B 2;0HB>2Cє 9 @>A;8=8 7 <>3CB=P>R 
:>@5=52>R A8AB5<>R, V @>A;8=8 7 =V6=8< ;0<:8< :>@V==S<, >A:V;P:8 
9>3> ?>@V2=S=> 4@V1=V G0AB8=:8 ?@8 ?5@5A04FV <0965 =5 
B@02<CRBP :>@V==S.  

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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�@C=B V7 1V;PH>R D@0:FVєR :@0I5 =5 28:>@8AB>2C20B8, B><C 
I> 2V= <>65 B@02<C20B8 :>@5=52C A8AB5<C @>A;8=, C =P><C 
<>6CBP 70AB@S3=CB8 B0 7038=CB8 =525;8:V 0:20@VC<=V @818. 
�0<V==S 25;8:8E @>7<V@V2 70AB>A>2CєBPAS ;8H5 2 45:>@0B82=8E 
FV;SE 01> 4;S AB2>@5==S C:@8BBV2, 01> S: 70AV1 4;S DV:A0FVW 
?52=8E @>A;8= G8 45:>@0B82=8E 5;5<5=BV2. 
/: C65 707=0G0;>AS, C S:>ABV AC1AB@0BC <>6=0 28:>@8AB>2C20B8 

BV 2848 :0<5=R, S:V =5 <VABSBP C A>1V @>7G8==8E 5;5<5=BV2 V7 
:0;PFVє< V <03=Vє<, B>1B> :20@F, 30;P:C, 3@0=VB, 1070;PB 01> WE 
?>є4=0==S. /:I> <0єB5 AC<=V28 I>4> ?>E>465==S B0 A:;04C 
�@C=BC, B> 45:V;P:0 :0<V=FV2 ?>B@V1=> 2:8=CB8 2 >F5B V 
A;V4:C20B8 70 @50:FVєR: S:I> ?VH;8 1C;P10H:8, B> F59 �@C=B 
28:>@8AB>2C20B8 =5 <>6=0, B0 =02?0:8.  
->4> :>;P>@C AC1AB@0BC, B> BCB >1<565=P =5<0є, 0;5 20@B> 

?0<’SB0B8 ?@> B5, I> 1030B> 0:20@VC<=8E <5H:0=FV2 =018@0RBP 
:>;P>@C �@C=BC =0?@8:;04 @0:8, :@525B:8. &0:>6 =0 A2VB;><C 
�@C=BV :@0I5 284=> B5<=8E @81 V =02?0:8. �0@B> ?>є4=C20B8 
:>;P>@>2V 30<8, @>18B8 B5<=V 9 A2VB;V <VAFS, 018 0:20@VC<=V 
<5H:0=FV <0;8 <>6;82VABP 2818@0B8 <VAFS A2>3> ?5@51C20==S 
73V4=> V7 2;0A=8<8 2?>4>10==S<8. 

�8:>@8AB0==O 45:>@0B82=8E D>@< ?@8@>4=8E >1’є:BV2 
4;O AB2>@5==O ;0=4H0DBV2. �0<V==S – F5 =5 ;8H5 240;89 
45:>@0B82=89 5;5<5=B, 0;5 B0:>6 V AC1AB@0B 4;S =5@5ABC: 70 9>3> 
4>?><>3>R A04SBP 2>4>@>ABV, <0A:CRBP B5E=VG=V ?@8;048 B0 V=. 
!09G0ABVH5 4;S 0:20@VC<0 28:>@8AB>2CRBP 1070;ьB, 3@0=VB, 

:20@F, ?VI0=8: 9 V=. ->4> D>@<8 :0<V==S, B> :@0I5 I>1 2>=> =5 
<0;> 3>AB@8E :CBV2, 018 =5 ?>@0=8;8AS @818 B0 :>@5=520 A8AB5<0 
@>A;8=. 
#5@H =V6 CAB0=>28B8 :0<V=P 2 0:20@VC<, 9>3> ?>B@V1=> 

?@>:8?’SB8B8 9 4>1@5 ?@><8B8. !5 20@B> AB028B8 :0<V=P ?@>AB> 
=0 �@C=B 2 0:20@VC<V, 45 є @818, S:V ;R1;SBP @>18B8 ?V4:>?8, 
>A:V;P:8 2V= <>65 WE ?@84CH8B8. %B2>@RRG8 ?V42>4=V @8D8, 
C@0E>2C9B5 2V4AB0=P <V6 =8<8, I>1 @81:8 =5 70AB@S30;8. 
�0@B> 28:>@8AB>2C20B8 3;04:5 :0<V==S, >A:V;P:8 9>3> 7 

G0A>< ;53H5 1C45 2V4<8B8 2V4 =0@>AB59 2>4>@>AB59 B0 <C;C (@8A. 2.17). 
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$8A. 2.17. �;04:5 :0<V==O 

"@83V=0;P=>3> 283;S4C 0:20@VC<C =0404CBP =5682V 3V;:8 
45@52 V GC45@=0FP:5 :>@V==S (@8A. 2.18). #5@54 28:>@8AB0==S< 
:>@V==S G8ABSBP, <8RBP, ?VA;S G>3> :8?’SBSBP C A>;>=V9 2>4V, 0 ?>BV< 

B@8<0RBP =5 <5=H5 =V6 ?V2@>:C 2 4V6FV 7 2>4>R (2>4C ?5@V>48G=> 
7<V=RRBP), 018 :>@S30 AB01V;V7C20;0AS, =01@0;0AS 2038 B0 ?5@5AB0;0 
7010@2;R20B8 2>4C 2 :>@8G=5289 :>;V@. 
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%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 



 
 

41 

�0@B> ?0<’SB0B8, I> =5 :>65= 284 45@520 <>6=0 
28:>@8AB>2C20B8 4;S B0:8E FV;59. !09:@0I5 4;S AB2>@5==S 
45:>@0B82=8E :>@GV2 ?V4E>48BP 45@528=0 25@18, 28=>3@04=>W ;>78, 
4C10, S1;C=V, B@>?VG=8E 284V2, S:->B: <0=3@0, <>?0=V B0 V=. �18 =5 
28B@8<C20B8 45@528=C 2 1>GFV ?@>BS3>< B@820;>3> ?5@V>4C, 
:@0I5 70AB>AC2C20B8 BC, I> ?@>;560;0 4>2389 G0A C ?@8@>4=V9 
2>4>9<V 7 B5GVєR.  
�>@S30, I> =54>AB0B=P> 28B@8<0=0, D0@1C20B8<5 2>4C 

0:20@VC<0 2 :>@8G=5289 :>;V@ B0 ?V4:8A;R20B8<5 WW, 0;5 2 FP><C 
є 9 ?>78B82=V <><5=B8. �030B> B@>?VG=8E 284V2 @81 ;R18BP, :>;8 
C 2>4V <VABSBPAS 4C18;P=V 5;5<5=B8, C A;01>:8A;V9 2>4V :@0I5 
CB@8<CєBPAS 2C3;5:8A;89 307, 7024S:8 G><C 2 0:20@VC<V H284H5 
@>ABCBP 45S:V 2848 @>A;8=. &0:>6 :>@S30 284V;Sє C 2>4C ?52=V 
<V:@>- B0 <0:@>5;5<5=B8, S:V 7=>2C 6 70A2>RRBPAS 
0:20@VC<=8<8 <5H:0=FS<8. "B65, 70;56=> 2V4 284>2>3> A:;04C 
0:20@VC<0, C =P>3> <>6=0 2:;040B8 :>@S3C 7 @V7=8< ABC?5=5< 
28B@8<:8. 

З=0G5==O ґ@C=BC. �@C=B – :;RG>289 5;5<5=B 0:20@VC<0, 2V= 
70157?5GCє @>A;8=8 ?>682=8<8 @5G>28=0<8, C =P><C 
2V41C20RBPAS 1V>;>3VG=V ?@>F5A8 7 ?5@5@>1:8 5:A:@5<5=BV2 @81. 
"?B8<0;P=0 D@0:FVS �@C=BC – 4–5 <<, A0<5 F59 @>7<V@ 
70157?5GCє =09:@0IV @57C;PB0B8. �8:>@8AB0==S 4@V1=VH>W 
D@0:FVW ?@872>48B8<5 4> 70AB>R B0 3=8BBS, 0 1V;PH>W – 4> 
=57@CG=>AB59 V7 ?>A04:>R @>A;8=, B@02<C20==S @81 B>I>.  
�06;825 7=0G5==S <0є A:;04 �@C=BC: =09G0ABVH5 70AB>A>2CRBP 

3@0=VB, :20@F, 1070;PB V 30;P:C, >A:V;P:8 2>=8 =5 <VABSBP A>;59, 
I> @>7G8=SRBPAS, B0 7=0G=> ?V428ICRBP 7030;P=C 6>@AB:VABP 
2>48. �>;8 C 20A є �@C=B, 0 28 =5 2?52=5=V 2 9>3> A:;04V, B> ?>B@V1=> 
45:V;P:0 :0<V=FV2 C:8=CB8 2 :8A;>BC 01> >F5B: S:I> ?V45 @50:FVS 
(7’S2;SBPAS 1C;P:8), B> B0:89 �@C=B =5 <>6=0 28:>@8AB>2C20B8 2 
0:20@VC<V. +5@57 30@=89 1V;89 :>;V@ 0:20@VC<VAB8-?>G0B:V2FV G0AB> 2 
@>;V �@C=BC 70AB>A>2CRBP <0@<C@>2C :@8EBC. *P>3> @>18B8 =5 
<>6=0!  
�:20@VC<=89 �@C=B, :@V< =01CB8E V7 G0A>< >@30=VG=8E 4>1@82, 

70157?5GCє <5H:0=FV2 0:20@VC<0 =5>1EV4=8<8 <V:@>5;5<5=B0<8, 
S:V =0S2=V 2 9>3> A:;04V B0 ?>ABC?>2> 284V;SRBPAS C 2>4C. �7 
G0A>< <V:@>5;5<5=B8 AC1AB@0BC ?>2=VABR @>7G8=SRBPAS C 2>4V, 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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B><C �@C=B ?>B@V1=> 70<V=R20B8 G5@57 :>6=V 420 @>:8 5:A?;C0B0FVW 
0:20@VC<0 (@8A. 2.19). 
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$8A. 2.19. �848 ґ@C=BC  
(0 – 30;ь:0, 1 – :20@F, 2 – 3@0=VB, 3 – <0@<C@, ґ – 1070;ьB) 

"A2VB;5==O. %2VB;> S: >48= V7 287=0G0;P=8E 01V>B8G=8E 
5:>;>3VG=8E D0:B>@V2 2V4V3@0є 206;82C @>;P C 70157?5G5==V 
68BBє4VS;P=>ABV 0:20@VC<=8E @>A;8=, >A:V;P:8 є 465@5;>< 
5=5@3VW 4;S D>B>A8=B57C. ' @57C;PB0BV D>B>A8=B57C CB2>@RєBPAS 
3;R:>70, S:0 28:>@8AB>2CєBPAS @>A;8=>R 4;S ?@>4C:C20==S 
?>EV4=8E <5B01>;VBV2: =C:;5W=>28E :8A;>B, 0<V=>:8A;>B, 68@=8E 
:8A;>B, F5;R;>78 B0 :@>E<0;R. 
' 68BBV 0:20@VC<=8E @81, @0:>?>4V1=8E V <>;RA:V2 A2VB;> 

2V4V3@0є 7=0G=> <5=HC @>;P, =V6 C @>A;8=, >A:V;P:8 1V;PHVABP V7 
=8E C ?@8@>4=8E 1V>B>?0E ?@>6820є 70 4C65 =87P:>3> @V2=S 
>A2VB;5==S, I> A?@8G8=5=> :0;0<CB=VABR 2>4>9<. %2VB;> 2 
0:20@VC<=8E B20@8= A;C3Cє 4;S 2V7C0;P=>3> A?@89=SBBS 
=02:>;8H=P>3> A2VBC. 
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' 4><0H=VE 0:20@VC<0E >A2VB;5==S 28:>@8AB>2CRBP 4;S 
70157?5G5==S S: DV7V>;>3VG=8E ?>B@51 @>A;8=, B0: V 5AB5B8G=>ABV 
7>2=VH=P>3> 283;S4C 0:20@VC<0. �7 FVєR <5B>R 70AB>A>2CRBP 
=87:C @V7=><0=VB=8E >A2VB;R20;P=8E ?@8;04V2, 7>:@5<0 ;0<?8 
@>760@R20==S, ;R<V=5AF5=B=V 9 A2VB;>4V>4=V ;0<?8, 0 B0:>6 WE 
:><1V=C20==S.  
�>6=0 7 =8E <0є A2>W ?5@52038 B0 =54>;V:8 ?@8 28:>@8AB0==V 

4;S >A2VB;5==S 0:20@VC<0. �0<?0 @>760@R20==S A?>6820є 1030B> 
5;5:B@>5=5@3VW, 0;5 <0є A?@8SB;8289 A?5:B@ V A;C68BP 
4>40B:>28< ?V4V3@V20G5< 2>48. �R<V=5AF5=B=0 ;0<?0 
5:>=><=VH0 2 @>760@R20==V, @V2=><V@=> @>7AVRє A2VB;> ?> 
0:20@VC<C, 0;5 є 3010@8B=>R, ?>B@51Cє 4>40B:>28E ?@8AB@>W2 4;S 
70?CA:C B0 <VAB8BP H:V4;82V 5;5<5=B8, B><C WW =5157?5G=> 
@>71820B8. %2VB;>4V>4=0 ;0<?0 – =095:>=><=VH0, 
=09:><?0:B=VH0, <0є =091V;PH89 B5@<V= 5:A?;C0B0FVW (4> ?’SB8 
@>:V2), 0;5 є =094>@>6G>R. �@V< ?>BC6=>ABV B0 @>7<V@V2, 
206;828<8 E0@0:B5@8AB8:0<8 ;0<?8 є WW A?5:B@, A8;0 A2VB;>2>3> 
?>B>:C 9 :>;V@=0 B5<?5@0BC@0. �:20@VC<VABC-?>G0B:V2FR, 018 =5 
2=8:0B8 2 CAV FV >A>1;82>ABV, 20@B> :C?C20B8 ;0<?8 7 B5?;8< 
(6>2B8<) A2VB;>< (A0<5 2>=8 =09:@0I5 ?V4E>4SBP 4;S >A2VB;5==S 
0:20@VC<0) 01> 28:>@8AB>2C20B8 A?5FV0;V7>20=V 0:20@VC<=V 
;0<?8. 
'AV FV ;0<?8 G8 WE ?>є4=0==S <>6=0 70AB>A>2C20B8 4;S 

>A2VB;5==S 0:20@VC<0, 0;5, C@0E>2CRG8 AB@V<:5 ?>4>@>6G0==S 
5;5:B@>5=5@3VW B0 V=HV D0:B>@8, ?@>AB56Cє<>, I> 
=09>?B8<0;P=VH8<8 є A2VB;>4V>4=V ;0<?8 (@8A. 2.20). 
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(0 – @>760@N20==O, 1 – ;N<V=5AF5=B=0, 2 – A2VB;>4V>4=0) 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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�;S 02B><0B870FVW ?@>F5AC >A2VB;5==S 0:20@VC<VAB8 
28:>@8AB>2CRBP <5E0=VG=V B0 5;5:B@8G=V @5;5.  5E0=VG=5 @5;5 =5 
?>B@51Cє 0:C<C;SB>@0, є 45H528<, 0;5 <0є >1<565=V <>6;82>ABV 
I>4> ?@>3@0<C20==S, 0 2 @07V 2V4:;RG5==S A2VB;0 – 2V4AB0є 2 G0AV (@8A. 
2.21). 
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?@>F5AV2 01> 30;P<Cє WE. +8AB0 2>40 =5 <0є :>;P>@C, <0є =59B@0;P=89 
70?0E V A<0:. $5G>28=8, @>7G8=5=V 2 =V9, =040RBP 2>4V :>;P>@C, 
?@>7>@>ABV 9 70?0EC, 0 B0:>6 7=0G5==S 6>@AB:>ABV (G!) 9 ?>:07=8:0 
0:B82=>W @50:FVW 2>48 @!. �;S 4><0H=P>3> 0:20@VC<0 ?V4V945 
G8AB0, ?@>7>@0, 2>4>?@>2V4=0 2>40 7 G! 5–20, :0@1>=0B=>R 
6>@AB:VABR �! 2–15, @! 6,5–7,5. #5@H =V6 70;820B8 2>4C 2 
0:20@VC<, WW ?>B@V1=> 01> 2V4AB>SB8 2–3 4=V, 01> >1@>18B8 
:>=48FV>=5@0<8 (=0?@8:;04 Aqua Safe), I>1 ?>71028B8AS 2V4 
=04<V@=>3> 2<VABC ?>2VB@S B0 E;>@C (@8A. 3.1). 

 

 

$8A. 3.1. �>=48FV>=5@ Aqua Safe 

#@830409B5, S: 287=0G8B8 0:B82=C @50:FVR 2>48 @! 0:20@VC<0? 
�;S 28<V@R20==S 0:B82=>W @50:FVW 2>48 @! 0:20@VC<0 

70AB>A>2CRBP @V7=V ?@8;048 9 <5B>48:8. �0:<CA>289 ?0?V@ V7 

$>74V; 3. ФV78:>-хV<Vч=V 6;4EF86>EFV 6>48 
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:>;P>@>2>R H:0;>R =0 >13>@BFV 4>ABC?=89 :>6=><C 
0:20@VC<VABC (@8A. 3.2). ->1 287=0G8B8 @! 2>48 0:20@VC<0, 
H<0B>G>: ?0?5@C 70=C@RRBP C 2>4C B0 72V@SRBP V7 :>;P>@>2>R 
H:0;>R. �0@B> 707=0G8B8, I> F59 ?>:07=8: <>65 7<V=R20B8AS 
=02VBP ?@>BS3>< 4=S, =0 =P>3> <>6CBP 2?;820B8 >A2VB;5=VABP, 
05@0FVS, ABC?V=P 701@C4=5=>ABV 0:20@VC<0 ?@>4C:B0<8 @>7:;04C, 
C<VAB C 2>4V 2C3;5:8A;>3> 307C. �:B82=0 @50:FVS 2>48 @! 
70;568BP B0:>6 2V4 �@C=BC 2 0:20@VC<V. �070;PB G8 3@0=VB =5 
2?;820RBP =0 7<V=C @50:FVW 2>48. �><VH:8 <0@<C@C, 
G5@5?0H=8:C, C;0<:V2 G5@5?0H>: <>;RA:V2 C �@C=BV 2?;820RBP 
=0 7<V=C 2>4=52>3> ?>:07=8:0. !03@><0465==S 2V4<5@;8E 
@>A;8=, =0?V2@>7:;045=>3> :>@<C, V=H8E >@30=VG=8E @5HB>: 
7<V=Rє @50:FVR 2>48 2 :8A;>B=89 1V:, ?@8 FP><C VAB>B=> 
7=86CєBPAS 2<VAB @>7G8=5=>3> :8A=R C 2>4V.  

 

 

 

 

 

 

$8A. 3.2. !01V@ V=48:0B>@=89 4;O 28<V@N20==O @! 

!097@CG=VH8<8 4;S >FV=:8 B8E G8 V=H8E ?0@0<5B@V2 2>4=8E 
@>7G8=V2 B0 ?@>4C:BV2 =0 WE >A=>2V є 5;5:B@>==V ?@8;048 
(@8A.3.3). �E=S @>1>B0 �@C=BCєBPAS =0 28:>@8AB0==V 
5;5:B@>EV<VG=8E A?>A>1V2 28<V@R20==S. !0 C:@0W=AP:><C @8=:C 
?@54AB02;5=> 25;8G57=C :V;P:VABP B0:8E ?@8;04V2 2V4 @V7=8E 
28@>1=8:V2.  

Ph-<5B@ PH-009 (I) ?@87=0G5=89 4;S 28<V@R20==S @V2=S pH-

:>=F5=B@0FVW 2V;P=8E V>=V2 2>4=R C 2>4V, 0 B0:>6 4;S pH 2 
0:20@VC<0E, 10A59=0E, C A8AB5<0E ?V43>B>2:8 2>48 B>I>.  

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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$8A. 3.3. PH <5B@ PH-009 (I) – ?@8;04 4;O 28<V@N20==O pH 2>48 
 

З030;ь=0 6>@AB:VABь (B25@4VABь) 2>48. �>@AB:VABP – >48= 
V7 206;828E ?0@0<5B@V2 ?@VA=>W 2>48, 2V4 S:>W 70;568BP <>6;82VABP 
CB@8<0==S 9 @>72545==S 2 =V9 @81 V @>A;8=. #@VA=0 01> A>;>=0 
2>40 7V 728G09=8E 2>4>9< <0є 287=0G5=C :V;P:VABP V>=V2 :0;PFVR 
(Са2+), S:89 є >4=8< V7 =5>1EV4=8E 5;5<5=BV2 4;S 2>4=8E 
@0:>?>4V1=8E V <>;RA:V2, 28:>@8AB>2CRG8 FV V>=8 4;S ?>1C4>28 
?0=F8@0 01> G5@5?0H:8, 0 B0:>6 @81, C S:8E :0;PFV9 2E>48BP 4> 
A:;04C :VAB>:. �>40 <VAB8BP C A2>є<C A:;04V B0:>6 V>=8 <03=VR 
( g2+). $07>< 2>=8 >1C<>2;RRBP 6>@AB:VABP 2>48.  
$>7@V7=SRBP B8<G0A>2C, 01> :0@1>=0B=C, B25@4VABP 2>48 9 

?>ABV9=C. &8<G0A>20 B25@4VABP >1C<>2;5=0 =0S2=VABR :8A;8E 
:0@1>=0BV2 (3V4@>:0@1>=0BV2) :0;PFVR B0 <03=VR: Ca(HCO3)2 V 
Mg(HCO3)2, 0 AB0;0 – AC;PD0BV2 B0 E;>@84V2 :0;PFVR 9 <03=VR: 

CaSO4, MgSO4, CaCl2 V MgCl2. �030;P=0 B25@4VABP 2>48 S2;Sє 
A>1>R AC<C B8<G0A>2>W B0 ?>ABV9=>W B25@4>ABV. &8<G0A>2C 
B25@4VABP <>6=0 CAC=CB8 :8?’SBV==S<, 0 ?>ABV9=C – 48AB8;SFVєR, 
5;5:B@>;V7><, EV<VG=8<8 @50:FVS<8 01> 72>@>B=8< >A<>A><. 
�>4C, C S:V9 <VAB8BPAS 7=0G=0 :V;P:VABP A>;59, =07820RBP 

6>@AB:>R (B25@4>R); 0 2>4C, C S:V9 4>1@5 @>7G8=SєBPAS <8;>, – 
<’S:>R. &0:C 2;0AB82VABP <0є 4>I>20, 48AB8;P>20=0 9 >A<>A=0 2>40. 
' ?>@>6=P><C 0:20@VC<V 6>@AB:VABP 2>48 ?V428ICєBPAS 2=0A;V4>: 

WW ?>ABV9=>3> 28?0@>2C20==S, 0 B0:>6 ?@8 ?5@5E>4V :0;PFVR C 

$>74V; 3. ФV78:>-хV<Vч=V 6;4EF86>EFV 6>48 

https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D0%BA%D0%B0%D0%BB%D1%8C%D1%86%D1%96%D1%8E
https://uk.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D0%BC%D0%B0%D0%B3%D0%BD%D1%96%D1%8E
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2>4C 7 �@C=BC. �;S ?><’S:H5==S 2>48 <>6=0 28:>@8AB>2C20B8 
B0:V @>A;8=8, S: @>3>;8A=8: 9 5;>45S. ->1 CAB0=>28B8 2 
0:20@VC<V ?>B@V1=C 6>@AB:VABP, C 2>4C 7 ?V428I5=>R 6>@AB:VABR 
4>;820RBP 2>4C 7V 72>@>B=>3> >A<>AC. �;S 1V;PH>W 6>@AB:>ABV 
<>6=0 4>40B8 C 2>4C =525;8:V H<0B>G:8 AB0@>3> 20?=S:C, :@5948, 
B01;5B:8 3;R:>=0BC :0;PFVR 01> ?V4<VH0B8 2 �@C=B B>2G5=89 
G5@5?0H=S:C. � 0:20@VC<VAB8FV 6>@AB:VABP 2>48 28<V@RRBP C 
3@04CA0E. �>@AB:VABP 2>4>?@>2V4=>W 2>48, 70;56=> 2V4 @53V>=C, 
@V7=0 9 <>65 :>;820B8AS 2V4 ?’SB8 4> 30 3@04CAV2. 

 

#>?>2=VBь A2V9 0:20@VC<=89 A;>2=8: 
 $50:FVO 2>48, 01> pH, – 25;8G8=0, I> ?>:07Cє <V@C 0:B82=>ABV 

V>=V2 2>4=N (!+) 2 @>7G8=V, B>1B> ABC?V=ь :8A;>B=>ABV 01> 
;C6=>ABV Fь>3> @>7G8=C; 

 2>4=V @>7G8=8 7V 7=0G5==O< @!, <5=H8< 7, C2060NBьAO 
:8A;8<8, 0 1V;ьH8< – ;C6=8<8; 

 :>=F5=B@0FVO @>7G8=5=8E C 2>4V A>;59 <03=VN B0 :0;ьFVN 
287=0G0є B25@4VABь 2>48. 

 &25@4VABь 2>48 2 0:20@VC<VAB8FV 28<V@NNBь C 3@04CA0E 
(°dH). 1°dH = 0,357 <3-5:2/;. 

 �C65 <’O:0 – 0–4°dH.  ’O:0 – 4–8°dH.  
 &25@40 =57=0G=>N <V@>N – 8–12°dH. 
 %5@54=O B25@4VABь – 12–18°dH.  
 &25@40 – 18–3°dH.  
 �C65 B25@40 – >30°dH. 
�>65= 0:20@VC<VAB ?>28=5= 7=0B8, I> ?@8 71V;PH5==V C 2>4V 

2<VABC :8A=R 9 7<5=H5==V 2C3;5:8A;>3> 307C 2V41C20єBPAS 
71V;PH5==S @!. �=865==S 6 @! 70;568BP 2V4 =0S2=>ABV C 2>4V 
>@30=VG=8E (7>:@5<0 3C<V=>28E) :8A;>B, I> CB2>@RRBPAS 2 
@57C;PB0BV @>7:;040==S >@30=VG=8E @5G>28=. #@8 25;8:V9 
:>=F5=B@0FVW A>;59 :0;PFVR B0 <03=VR 71V;PHCєBPAS 9 ;C6=VABP 
2>48. ' ;C6=89 2>4V ?@8 SA:@02><C >A2VB;5==V 4C65 V=B5=A82=> 
@>72820RBPAS 75;5=V 2>4>@>ABV B0 A?>AB5@V30єBPAS «F2VBV==S», I> 
4C65 H:V4;82> 4;S @81 V @>A;8=. #@8 ;C6=V9 @50:FVW 2>48 9 
=5AB0GV :8A=R CB2>@RєBPAS AV@:>2>45=P (70728G09 C �@C=BV). #@> 
=0S2=VABP AV@:>2>4=R C 2>4V A2V4G0BP AV@G0=V 10:B5@VW, I> 
?>:@820RBP 1V;C20B8< =0;P>B>< :0<5=V B0 ?VA>: 2 0:20@VC<V.  

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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З0;56=VABь 284>2>3> A:;04C @81 2V4 2;0AB82>AB59 2>48. 
#5@H =V6 70A5;SB8 0:20@VC<, 20@B> >1>2’S7:>2> 70<V@SB8 ?0@0<5B@8 
2>48 2 =P><C. #>G0B:V2FV G><CAP ?@> F5 701C20RBP V, 2 :@0I><C 
28?04:C, >1<56CRBPAS 2AB0=>2;5==S< ?@028;P=>3> B5<?5@0BC@=>3> 
@568<C. �>65= 284 @81, :@V< B5<?5@0BC@8, ?@028;P=8E ACAV4V2, 
I5 ?>B@51Cє ?52=>W :8A;>B=>ABV B0 6>@AB:>ABV 2>48. � =5EBC20==S 
F8<8 2;0AB82>ABS<8, 70728G09, ?@872>48BP 4> 703815;V @81.  
�>@AB:VABP =0H>W 2>4>?@>2V4=>W 2>48 (AB>ACєBPAS 

�>;8=AP:>W >1;0ABV) ?@81;87=> A:@V7P >4=0:>20 – C <560E 20–          
25 3@04CAV2. *V ?>:07=8:8, E>G0 9 =5 є >?B8<0;P=8<8 4;S 
B@>?VG=8E @81>:, 0;5 4> WE 703815;V =5 ?>28==V ?@8725AB8. �0@B> 
2V47=0G8B8, I> 6>@AB:VABP 2>48 2 0:20@VC<V 7<V=RєBPAS, 70;56=> 
2V4 B>3>, S:C 2>4C 28 4>;820єB5; S:V 3@C=B, 45:>@0FVW 28:>@8AB>-
2CєB5; S:8E @81, @>A;8=, @02;8:V2 B@8<0єB5 B>I>.  
�8A;>B=VABP 2>48 – 4C65 206;8289 ?>:07=8:, =5?@028;P=5 

7=0G5==S S:>3> ?@872>48BP 4> H284:>W 703815;V @81, 0 B><C 9>3> 
20@B> :>=B@>;R20B8, >A>1;82> 2 BV;P:8-=> AD>@<>20=8E B0 4C65 
AB0@8E 0:20@VC<0E (2>40 AB0є :8A;>R). !570;56=> 2V4 
2;0AB82>AB59, 70;8B>W 20<8 2 0:20@VC< 2>48, 2>=0 702648 
=0<030B8<5BPAS AB0B8 =59B@0;P=>R 2 @57C;PB0BV 728G09=8E EV<VG=8E 
?@>F5AV2, I> 2 =V9 2V41C20RBPAS. �;5 9 BCB 1C20RBP 28=SB:8.  
�;S :>6=>3> 284C @81 2;0AB82V A2>W >?B8<0;P=V ?0@0<5B@8 

2>48. �7 =8<8 20@B> >7=09><8B8AS ?5@54 B8<, S: 70A5;8B8 @81 2 
0:20@VC<. /:I> 6 28 F8< CAV< 7=5EBC20;8 B0 2?CAB8;8 @81 =0 
«02>AP», B> C206=> A;V4:C9B5 70 WE=P>R ?>254V=:>R. /:I> @818 
=5A?>:V9=V, @CE0RBPAS AB@81:0<8, =0<030RBPAS 28AB@81=CB8 7 
2>48, C =8E @>7:;040RBPAS ?;02=8:8, – F5 S2=0 >7=0:0 B>3>, I> C 
20H><C 0:20@VC<V 2>40 =04B> :8A;0. �<5=H8B8 :8A;>B=VABP 2>48 
<>6=0, 4>A8?02H8 2 =5W A>48, 0;5 F5 20@B> @>18B8 4C65 
>15@56=>, I>1 =5 7@>18B8 2>4C =04B> ;C6=>R. *V 7<V=8 
?>B@V1=> :>=B@>;R20B8 28<V@R20;P=8<8 ?@8;040<8, 018 =5 
7@>18B8 I5 3V@H5. 
/:I> @818 <0;> @CE0RBPAS, ;560BP =0 4=V, 3@VRBPAS 1V;S 

;0<?8, B> 2 0:20@VC<V 70=87P:0 B5<?5@0BC@0. � S:I> 2AV @818 
?V4=S;8AS 4>3>@8 9 206:> 48E0RBP, B> C 2>4V =5 28AB0G0є :8A=R 
B0 ?>B@V1=> 71V;PH8B8 05@0FVR.  

$>74V; 3. ФV78:>-хV<Vч=V 6;4EF86>EFV 6>48 
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%5@54=P>>?B8<0;P=8<8 7=0G5==S<8 2>48 4;S 68BBS B@>?VG=8E 
@81 є 6>@AB:VABP C <560E 10–20 3@04CAV2 V =59B@0;P=0, 
A;01>:8A;0 G8 A;01>;C6=0 :8A;>B=VABP ( @! 6,5–7,5).  

3.2. �=0G5==O :8A=N, @>7G8=5=>3> C 2>4V 
�>=F5=B@0FVS :8A=R, @>7G8=5=>3> C 2>4V, ?5@51C20є 2 ?@S<V9 

70;56=>ABV 2V4 70A5;5=>ABV 0:20@VC<0, 9>3> 3;818=8, ?;>IV 2>4=>W 
?>25@E=V, @568<C >A2VB;5=>ABV, B5<?5@0BC@8 2>48 B0 45S:8E 
V=H8E G8==8:V2. 
�5;8G57=C @>;P C ?V4B@8<0==V =>@<0;P=>3> :8A=52>3> @568<C 2 

0:20@VC<V 2V4V3@0RBP 2>4=V @>A;8=8. ' 25;8:8E 0:20@VC<0E, S:V 
4>1@5 70A0465=V @>A;8=0<8 9 <VABSBP 2V4=>A=> =525;8:C :V;P:VABP 
@81, <>6;825 A0<>70157?5G5==S :8A=5<, >A:V;P:8 2V= C 4>AB0B=V9 
:V;P:>ABV CB2>@RєBPAS 2 @57C;PB0BV D>B>A8=B57C. ';VB:C B@820;VABP 
A2VB;>2>3> 4=S 40є 7<>3C @>A;8=0< C 4>AB0B=V9 :V;P:>ABV 
?@>4C:C20B8 :8A5=P. '78<:C V=B5=A82=VABP ?@8@>4=>3> 
>A2VB;5==S 0:20@VC<0 =525;8:0. �V;P:VABP :8A=R, I> 284V;SєBPAS 
@>A;8=0<8, AB0є =54>AB0B=P>R 4;S 48E0==S @81. &><C 2 
0:20@VC<=V9 ?@0:B8FV H8@>:> 70AB>A>2CRBP @V7=><0=VB=V 
>A2VB;R20GV 9 05@0FVR 2>48, B>1B> WW 71030G5==S :8A=5< 70 
4>?><>3>R ?@>4C20==S 0B<>AD5@=>3> ?>2VB@S. 
$>7G8=5=89 C 2>4V :8A5=P <0є 25;8G57=5 7=0G5==S S: 4;S 

48E0==S @81, B0: V 4;S 2AVE 2>4=8E B20@8= B0 @>A;8=. �8=SB>: 
AB0=>2;SBP 45S:V 2848 @81, =0?@8:;04 ;01V@8=B>2V. )0@0:B5@=0 
>7=0:0 @>48=8 ;01V@8=B>28E – =0S2=VABP ;01V@8=BC – 
=047S1@>2>3> >@30=0, I> 28=8: C @57C;PB0BV ?@8AB>AC20==S 4> 
68BBS C 2>4V, 1V4=V9 =0 :8A5=P. �01V@8=B>289 >@30= S2;Sє A>1>R 
A8AB5<C :0=0;V2 C ?>@>6=8=V, @>7B0H>20=V9 C @>7H8@5=V9 G0AB8=V 
?5@H>W 7S1@>2>W 4C38. ' =V9 є =09B>=HV :VAB:>2V ?;0AB8=:8, 
?>:@8BV 1030B>R AC48=0<8 A;87>2>R >1>;>=:>R. $818 
70E>?;RRBP @>B>< ?>2VB@S, I> ?>B@0?;Sє 2 ;01V@8=B, 45 9 
2V41C20єBPAS 71030G5==S :@>2V :8A=5<. ' A515 =0 10BP:V2I8=V, C 
:@0W=0E #V245==>-%EV4=>W �7VW, ;01V@8=B>2V @818 682CBP C 
2>4>9<0E, :>B@V 1V4=V =0 :8A5=P. 

+8 2V4><> 20<, I> & 157 0B<>AD5@=>3> ?>2VB@O ;01V@8=B>2V 
@818 68B8 =5 <>6CBь V 2 IV;ь=> 70:@8BV9 ?>AC48=V 4>A8Bь H284:> 
38=CBь? �01V@8=B>289 >@30= @>72820єBьAO ;8H5 G5@57 2–3 

B86=V ?VA;O 28:;ь>2C ;8G8=>: 7 V:@8. ' ?@8@>4=8E C<>20E 1V;ьHVABь 
;01V@8=B>28E @81 2>48BьAO 2 AB>OG8E 01> ?>2V;ь=> ?>B>G=8E 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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2>4>9<0E (@8A>2V ?>;O, 7@>HC20;ь=V :0=028, AB02:8 9 @V:8) 3CAB> 
2:@8B8E @>A;8==VABN. +0AB> 2 F8E 2>4>9<0E 2>40 A8;ь=> 
701@C4=5=0 B0 1V4=0 :8A=5<. 
!0 :V;P:VABP @>7G8=5=>3> C 2>4V :8A=R 2?;820є 2<VAB C =V9 

>@30=VG=8E @5G>28= – 5:A:@5<5=BV2 @81, =528:>@8AB0=89 :>@<, 
?@>4C:B8 68BBє4VS;P=>ABV <>;RA:V2 9 V=H8E >@30=V7<V2; :V;P:VABP 
@>A;8=; >A2VB;5=VABP 0:20@VC<0 B0 V=HV D0:B>@8 (B01;. 3.1). 
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<V6 682;5==S< C E860:V2 <>6CBP 4>AS30B8 42V 4>18 G5@57 
4>A8BP B@820;5 ?5@5B@02;5==S W6V 2 H;C=:C.  
+8< 1V;PH0 @810, B8< 4>2H5 2>=0 <>65 =5 WAB8. !091V;PH 

?>H8@5=V 0:20@VC<=V <5H:0=FV 2 4>@>A;><C AB0=V <>6CBP 
?@>68B8 157 :>@<C 4> 42>E B86=V2 157 H:>48 4;S WE=P>3> 
74>@>2’S. &><C, S:I> 28 2V4’W6460єB5 45AP =0 2V4?>G8=>:, B> 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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:@0I5, I>1 20HV C;R1;5=FV 1C;8 =0 4VєBV, =V6 WE 3>4C20B8<5 
=5:><?5B5=B=0 ;R48=0 (ACAV4) B0, C @57C;PB0BV, CAV 7038=CBP 2V4 
?5@5W40==S G8 70:8A0==S 2>48. �A=Cє 7>;>B5 ?@028;> 0:20@VC<VAB0: 
«�@0I5 @81 =54>3>4C20B8, =V6 ?5@53>4C20B8». 
�0A2>R20=VABP B20@8==>W W6V AB0=>28BP 84–90 %, @>A;8==>W – 

80–90 %, 45B@8BC – 10–15 % V B. 4. �C4>20 9 =0720 @>B0 2 @81 
287=0G0є 284 A?>6820=>3> :>@<C: E0?0;P=89, ?>4@V1=R20;P=89, 
?;0=:B>==89, A:@51CG89 B0 V=. 

+8 2V4><> 20<, I> & �. �>G5B>2 22060є, I> :>@>B:>G0A=5 
3>;>4C20==O AB8<C;Nє DC=:FVN @>7<=>65==O 9 V:@0 G0ABVH5 
2V4:;040єBьAO G5@57 4>1C ?VA;O ?5@5<VI5==O ?V43>B>2;5=8E @81 C 
@>72V4=V є<=>ABV? 
�>@< 4;S @81 VA=Cє C 283;S4V ACE8E 3@0=C;, B01;5B>:, 1C20є 

AC1;V<V@>20=8< (28ACH5=V >@30=V7<8, B0:V S: <>B8;P G8 B@C1>G=8:) 
(@8A. 4.1). Є B0:>6 I5 70<>@>65=89 :>@< V 68289; V B0:89, I> 
2?;820є =0 >:@0A @81>:, @VAB <>;>4=S:C B>I>. !5 20@B> :C?C20B8 
:>@<C 1V;PH5, =V6 =0 <VASFP =0?5@54, >A:V;P:8 ?@8 4>23><C 
715@V30==V 9>3> S:VABP 7=86CєBPAS. 
 

 

 

 

 

$8A. 4.1. %CE89 :>@< 4;O 0:20@VC<=8E @81 

*5 FV:02> 7=0B8! ->4> 7=0G5==S HBCG=>3> :>@<C 4;S 
0:20@VC<VABV2 !V<5GG8=8, S:0 A5@54 є2@>?59AP:8E :@0W= (157 
$>AVW) 709<0є ?5@H5 <VAF5 70 :V;P:VABR 0:20@VC<VABV2, $. $Vє;P V X. 
�5=H 707=0G0RBP: «80 % CAVE 0:20@VC<VABV2 3>4CRBP 70@07 A2>WE 
@81 28:;RG=> HBCG=8< :>@<>< C 283;S4V ?;0ABV2FV2 V B01;5B>:. 
�;87P:> 15 % 0:20@VC<VABV2 4>40B:>2> (>48= @07 =0 B8645=P) 
40RBP @810< 68289 :>@< (B@C1>G=8:, <>B8;P, 40D=VS), S:89 
;>2;SBP A0<V 01> :C?CRBP. � ;8H5 5 % 0:20@VC<VABV2 V7 25A=8 4> 

$>74V; 4. К>D<8 F4 Wх=V 6;4EF86>EFV 
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>A5=V 40RBP 68289 :>@<, 0 278<:C – HBCG=89 BV;P:8 B>4V, :>;8 
=VG>3> =5 240єBPAS 7;>28B8». � 40;V: «�57 @V7=>3> HBCG=>3> 
:>@<C C 283;S4V ?;0ABV2FV2 0:20@VC<VAB8:0 AP>3>4=V 71V4=V;0 1. 
 V;P9>=8 0:20@VC<VABV2 !V<5GG8=8 <0RBP 1;87P:> 36 <;= 
45:>@0B82=8E @81. �5 27SB8 1;87P:> 3 B8ASG B>== 682>3> :>@<C 
2 @V:? �030B> 0:20@VC<VABV2 ;V:2V4C20;8 1 A2>W 0:20@VC<8, S:18 
<CA8;8 3>4C20B8 @81 ;8H5 6828< :>@<><». 
,BCG=89 :>@<, 728G09=>, 4C65 7@CG=89 4;S 0:20@VC<VABV2. 

�;5 :@0I5 4;S 0:20@VC<=8E @81 – F5 68289 :>@<. !09G0ABVH5 
@81 3>4CRBP B@C1>G=8:>< 728G09=8<. �>3> W4SBP <0965 2AV 
0:20@VC<=V @818. 

&@C1>G=8:8 – F5 <0;>I5B8=:>2V :V;PG0ABV G5@28, S:V 682CBP 
C <C;V 2>4>9< V7 28A>:8< C<VAB>< >@30=VG=8E @5G>28= (C <C;V 
AB02:V2, C 701>;>G5=8E @VG:>28E 15@530E). �8A>:0 :>=F5=B@0FVS 
G5@2’S:V2 C �@C=BV – >7=0:0 701@C4=5=>ABV 2>4>9<8. �8AC=C2H8 
25@E=R G0AB8=C BV;0 7 �@C=BC, 2>=8 ?>ABV9=> @>1;SBP :>;820;P=V 
@CE8, 70E>?;RRG8 W6C: 10:B5@V9, =09?@>ABVH8E, >@30=VG=V 
@5HB:8. ' <VAFSE A:C?G5==S B@C1>G=8:V2 4=> 740єBPAS 2:@8B8< 
@CE;828< G5@2>=C20B8< «<>E><». 
&@C1>G=8:8 682CBP B0<, 45 1030B> 3=8RG8E @5HB>:, B><C 

20@B> 1CB8 >15@56=8<, I>1 =5 >B@CWB8 01> =5 70@078B8 @81. 
�C4P-S:89 :>@< 4;S 0:20@VC<0 :@0I5 718@0B8 C 2>4>9<0E, 45 
=5<0є @818, S:><>30 40;V 2V4 ABVG=8E B@C1 ?V4?@8є<AB2. ->9=> 
28;>2;5=8E G5@2’S:V2 :V;P:0 4=V2 =5 40RBP @810<, 0 28B@8<CRBP 
WE C ?@>B>G=V9 2>4V, 01> 70<V=RRG8 WW, I>1 28<8B8 H:V4;82V 
@5HB:8. !09:@0I5 715@V30B8 B@C1>G=8:V2 C ?@>B>G=V9 2>4V, 
<>6=0 157 2>48 2 B078:C 9 C E>;>48;P=8:C; <>@>78B8 B0 ACH8B8 
B@C1>G=8: =5 20@B>. 

 >B8;ь – F5 ;8G8=:0 :><0@V2 @>48=8 Chironomidae, S:0 
AE>60 =0 =525;8:>3> SA:@02>-G5@2>=>3> G5@2’SG:0 7024>26:8 10–
12 <<, I> <5H:0є 2 4>==><C <C;V AB02:V2, >75@, 70B>: @VG>:. 
�825 2V= B0< 1;87P:> @>:C, 0 ?>BV< ?5@5B2>@RєBPAS =0 ;S;5G:C, 
V7 S:>W 73>4>< 7’S2;SєBPAS :><0@ (@8A. 4.2). 

 5H:0є <>B8;P C AB02:0E V ?@8@>4=8E 2>4>9<0E. ->1 4VAB0B8 
9>3> 7 <C;C, 28:>@8AB>2CRBP A?5FV0;P=V :>2HV-<>B8;P=8FV, I> 
:@V?;SBPAS 4> 4>23>W ?0;:8. �>1CB89 B0:8< G8=>< <C; ?@><820RBP 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 

https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D0%BE%D1%87%D0%BD%D0%B8%D0%BA_%D0%B7%D0%B2%D0%B8%D1%87%D0%B0%D0%B9%D0%BD%D0%B8%D0%B9
https://uk.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B0%D1%80%D1%96
https://uk.wikipedia.org/wiki/%D0%9B%D1%8F%D0%BB%D0%B5%D1%87%D0%BA%D0%B0
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$8A. 4.2.  >B8;ь 

:@V7P A8B>, 4>:8 =0 =P><C =5 70;8H8BPAS <>B8;P. �15@V30єBPAS 
2V= ?@8 B5<?5@0BC@V 13–15 % C 2>;>3V9 30=GV@FV 2 E>;>48;P=8:C 
4> 2>AP<8 4V1 01> 2 A?5FV0;P=><C B078:C 2 BC0;5B=><C 10G:C 
(?>:8 <>B8;P =5 70:V=G8BPAS). 

+>@B8: – F5 ;8G8=:0 :><0@0, 0;5, =0 2V4<V=C 2V4 <>B8;S, – 
F5 ;8G8=:0 :CARG>3> 728G09=>3> :><0@0 01> :><0@0-?8A:C=0 
(Culex pipiens L.).  5H:0RBP FV :><0E8 2 @V7=8E 2>4>9<0E: @VG:0E, 
AB02:0E, :0;R60E, 4>I>28E 1>G:0E (WE G0AB> V ;>2;SBP C 1>G:0E, 
>A:V;P:8 1>G:8 B@0?;SRBPAS =01030B> G8ABVH5 70 AB02:8 9 
?@8@>4=V :0;R6V), 45 ;8G8=:8 28ASBP 1V;S ?>25@E=V 2>48 2=87 
3>;>2>R. !0;>28B8 WE <>6=0 2 1C4P-S:C ?>@C @>:C, ?>:8 
2>4>9<0 I5 =5 70<5@7;0. %?V9<0=V 2 :0;R6V 01> 2 4>I>2V9 1>GFV 
G>@B8:8 22060RBPAS 01A>;RB=> 157?5G=8<8 V7 A0=VB0@=>-
5?V45<V>;>3VG=>W B>G:8 7>@C (@8A. 4.3). 

 

 

 

 

 

$8A. 4.3. +>@B8: 

$>74V; 4. К>D<8 F4 Wх=V 6;4EF86>EFV 
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�>@5B@0 – ?@>7>@0 ;8G8=:0 :><0@0 @>4C Chaoborus, 

7024>26:8 =5 1V;PH5 15 <<, BV;> <0є 13–14 G;5=8:V2. �>=8 
V=>4V =0ABV;P:8 ?@>7>@V, I> @818 2V4@07C =5 10G0BP WE V 
?>G8=0RBP @>7?V7=020B8 :>@5B@ ;8H5 7 G0A><. #@>B5 :>;V@ 
;8G8=:8 <>65 7<V=R20B8AS 2V4 SA=>-6>2B>3> 4> 1@C4=>-
G5@2>=>3> 70;56=> 2V4 B>3>, G8< 2>=0 6828BPAS. 
&@8<0єBPAS ;8G8=:0 2 B>2IV 2>48 70 4>?><>3>R 42>E 
?>2VB@S=8E <VH:V2, 4>1@5 ?><VB=8E =0 WW BV;V: >48= – 1V;S 
3>;>28, 4@C389 – C 704=V9 G0AB8=V BV;0. *8<8 <VH:0<8 
;8G8=:0 @53C;Rє ?>2VB@S 2 =8E V <>65 @>7<VIC20B8AS 2 
@V7=8E H0@0E 2>48, 0 B0:>6 @CE0B8AS 2 =V9 V ?5@51C20B8 C 
25@B8:0;P=><C ?>;>65==V. �030B> G0AC :>@5B@0 ?@>2>48BP C 
25@E=VE V A5@54=VE H0@0E 2>4>9<8, @V4:> >?CA:0єBPAS =0 4=>. 
 0є 47P>1>?>4V1=89 @>B>289 0?0@0B. 
�828BPAS :>@5B@0 ?;0=:B>=><, 4@V1=8<8 @0G:0<8 (F8:;>?0<8 7 

40D=VS<8 B>I>). �>@5B@0 – E860:! &><C :0B53>@8G=> =5 <>6=0 
3>4C20B8 =5R <0;P:V2 V <>;>4P @81! �>=0 <>65 WE A5@9>7=> 
B@02<C20B8 (@8A. 4.4). 

 

 

 
 

$8A. 4.4. �>@5B@0 

�0D=VW – 3V;;SAB>2CAV @0G:8 @>7<V@>< 3–5 <<. !091V;PH5 WE C 
=53;81>:8E 2>4>9<0E C;VB:C. �0D=VW <>6CBP AB0B8 >4=8< 7 
>A=>2=8E :>@<V2 4;S @81 (@8A. 4.5). 

 

 

 

 

$8A. 4.5. �0D=VO 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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�0D=VW – 28A>:>?>682=89 :>@<, B><C 2;VB:C 20@B> S:><>30 
G0ABVH5 3>4C20B8 @81 A0<5 =8<8. �0D=VR >E>G5 A?>6820RBP <0965 
2AV 2848 0:20@VC<=8E @81. �@V< B>3>, ?>B@0?;SRG8 4> 0:20@VC<0 
@>A;8==>3> B8?C, 45 =5<0є 25;8:>W :V;P:>ABV @81, @0G:8 A?@8SRBP 
CAB0=>2;5==R 2 =P><C 1V>;>3VG=>W @V2=>2038, >G8I5==R 2>48, 
A?>6820RG8 C 25;8:V9 :V;P:>ABV @V7=V <V:@>>@30=V7<8, 
>4=>:;VB8==V 2>4>@>ABV, 10:B5@VW, 7028A;V 2 B>2IV 2>48 
D@03<5=B8 >@30=VG=>3> 45B@8BC. 
*8:;>? – ?@54AB02=8: 25A;>=>38E @0G:V2 (@8A. 4.6). !0 2V4<V=C 

2V4 40D=VW, 2V= 45I> <5=H8E @>7<V@V2: 9>3> 4>268=0 AS30є ;8H5 
3–4 <<. &V;> F8:;>?0 G;5=8AB5, 3@CH>?>4V1=5, G5@52F5 28BS3=CB5 C 
283;S4V E2>AB8:0. �>23V 2CA8:8 =5 <0RBP @>730;C65=P, S: C 40D=VW. 

 

 

 

 

 

$8A. 4.6. *8:;>? 
*8:;>?8 <5H:0RBP C B8E A0<8E 2>4>9<0E, I> 9 40D=VW. �>;8 

AB0є E>;>4=> B0 B5<?5@0BC@0 2>48 C 2>4>9<V 7=86CєBPAS, 40D=VW 
7=8:0RBP, 70B5 F8:;>?8 B@8<0RBPAS 2 =525;8:8E :V;P:>ABSE 
C?@>4>26 <0965 2AVєW 78<8. 
�V;P:VABP F8:;>?V2 C 2>4>9<0E 7@>AB0є 70728G09 V7 15@57=S 

?> B@025=P C:;RG=>, 0 >A>1;82> 1030B> WE 1C20є C 25@5A=V 9 6>2B=V. 
' ;VB=V <VASFV F8:;>? B@0?;SєBPAS =5 B0: G0AB>, 0 2 45S:8E 
2>4>9<0E C7030;V 7=8:0є. 
)0@0:B5@ @CEC C 2>4V B0:>6 2V4<V==89. $CE8 40D=VW ?>2V;P=V, 

B>4V S: F8:;>? @>18BP AB@V<:V AB@81:8, H284:> 4>;0RG8 C 2>4V 
25;8:V 2V4AB0=V. #;020є F8:;>?, ?5@5:8=C2H8AP =0 A?8=C. 
' F8:;>?0 B56 >4=5 >:>, 9>3> BV;> ?>7102;5=5 B25@4>W 

>1>;>=:8, I> 2 ?>є4=0==V 7 4@V1=8<8 @>7<V@0<8 40є 7<>3C 
73>4>2C20B8 9>3> <0;8< 70 25;8G8=>R @810<, 0 B0:>6 

$>74V; 4. К>D<8 F4 Wх=V 6;4EF86>EFV 

https://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D1%80%D0%B8%D1%82


 
 

72 

?V4@>AB0RG8< <0;P:0<. �0 A2>W<8 S:>ABS<8 F8:;>? – GC4>289 
68289 :>@<. �V= <VAB8BP EVB8= – B><C @81:8, S:V W4SBP F8:;>?V2, 
=018@0RBP =0A8G5=>3> SA:@02>3> :>;P>@C. �;5 20@B> ?0<’SB0B8, 
I>, 3>4CRG8 <0;P:V2, F8:;>?V2 ?>B@V1=> @5B5;P=> DV;PB@C20B8, 
018 =5 4>?CAB8B8 ?>B@0?;S==S :@C?=8E >A>18=, S:V є E860:0<8 
9, =02?0:8, <>6CBP 6828B8AS 20H8<8 <0;P:0<8.  
�C65 FV==89 :>@< – ;8G8=:0 F8:;>?0, =0C?;VCA, I> 

28:>@8AB>2CєBPAS, 70728G09, 4;S 3>4C20==S <0;P:V2. !0C?;VCA8 
B0:V <0;V, I> @>73;54VB8 WE =5>71@>є=8< >:>< <0965 =5<>6;82>. 
�>A8BP G0AB> A5@54 F8:;>?V2 B@0?;SєBPAS V=H89 @0G>: – 

4V0?B><CA. �V= <0є B0:V A0<V :>@<>2V 2;0AB82>ABV, 0;5 1V;PHVABP 
@81 9>3> =5 A?>6820є 01> =5>E>G5 ?>W40є G5@57 <VF=89 ?0=F8@. 
 

4.2. #@028;0 B0 A?>A>18 703>BV2;V :>@<C 4;O  
0:20@VC<=8E @81 

#@028;P=5 3>4C20==S @81 – F5 70?>@C:0 WE=P>3> E>@>H>3> 
@>728B:C 9 @>7<=>65==S. �>;>B5 ?@028;> 0:20@VC<VAB0 – «:@0I5 
=54>3>4C20B8, =V6 ?5@53>4C20B8» – =5 ?>28==> ?>H8@R20B8AS 
=0 <0;P:V2. �V;PH5 :>@<C ?>B@V1=> 9 ?@8 V:@><5B0==V, V :>;8 

A57>==> @>7<=>6CRBPAS @818. #V43>B>2:0 4> =5@5ABC 45S:8E 
284V2 @81 C7030;V 28<030є A?5FV0;P=>W 4VєB8. �V;P:VABP A?>6820=>3> 
@810<8 :>@<C 70;568BP V 2V4 B5<?5@0BC@8 2>48. +8< 28I0 
B5<?5@0BC@0 2>48 (2 >?B8<0;P=><C 4;S FP>3> 284C 
B5<?5@0BC@=><C V=B5@20;V), B8< :@0I89 WE=V9 0?5B8B. !0 0?5B8B 
@81 2?;820RBP B0:>6 V=HV D0:B>@8, 7>:@5<0 2<VAB :8A=R C 2>4V 
B0 V=. 
�8:>@8AB>2C20B8 68289 :>@< :@0I5, =V6 ACE89, 0;5 V7 6828< 

:>@<>< =5>1EV4=0 >15@56=VABP: V7 =8< <>6CBP ?5@54020B8AS 
@V7=V 71C4=8:8 70E2>@R20=P. �8289 :>@<, 28;>2;5=89 V7 2>4>9<, 

<>65 AB0=>28B8 =5157?5:C 4;S <5H:0=FV2 0:20@VC<0, >A:V;P:8 є 
?>B5=FV9=8< ?@><V6=8< 3>A?>40@5< ?0@078BV2 @81. "4=0: 
68289 :>@< <0є ?5@5203C 70 A2>єR E0@G>2>R FV==>ABR, >A:V;P:8 
<VAB8BP 1V>;>3VG=> 0:B82=V @5G>28=8 9 ;53:>70A2>R20=V >@30=VG=V 
:><?>=5=B8. 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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З03>BV2;O B@C1>G=8:V2. &@C1>G=8:V2 718@0RBP C @C:028FSE 
@07>< V7 <C;>< C AC<:C C 283;S4V A8B0, 45 9>3> 9 ?@><820RBP 2V4 
<C;C. �3>4>< ?@><8B89 <C; 28:840RBP C B078:, =0:@820RBP 
A8B>< V 70;820RBP 2>4>R. +5@2’S:8 ?>ABC?>2> ?5@5?>27CBP C 
2>4C V 715@CBPAS 2 @CE;8289 2>;>E0B89 :;C1>: =0 A8BV, 0 A<VBBS 
70;8H8BPAS ?V4 =8<. ->9=> >B@8<0=89 :>@< ?>B@V1=> @5B5;P=> 
>3;S=CB8: V7 =8< 4> 0:20@VC<0 <>6CBP ?>B@0?8B8 ?;0=0@VW 01> 
?’S2:8. �E ?>B@V1=> 28S2;SB8 9 2V4<820B8. �V44V;8B8 68289 
B@C1>G=8: 2V4 <5@B2>3>, 0 B0:>6 2V4 1@C4C <>6=0, C<VAB82H8 
2AR <0AC G5@2’S:V2 157 2>48 2 B078: V 70;8H82H8 =0 20–30 E2. 
#>BV< ?>B@V1=> 0:C@0B=> 7=SB8 25@E=R <0AC :>@<C. /:I> 
7=SB89 :>@< =5 ?>2=VABR G8AB89, B> ?@>F54C@C ?>2B>@RRBP. 

З03>BV2;O 40D=V9 V F8:;>?V2. !5 <5=H FV==8< :>@<>< 
22060RBPAS 2>4S=V @0G:8 – 40D=VW 9 F8:;>?8. �8;>2;RRBP WE 
71V@=8< A0G:>< (2V4 50 A< 4> 4 < 7024>26:8) V7 ;53:>W B:0=8=8 7 
4@V1=8< 2VG:>< , 73>4>2CRBP @810< A2V68<8, 70<>@>65=8<8 01> 
28ACH5=8<8. !09G0ABVH5 2>=8 B@0?;SRBPAS 2 70@>ABSE @>A;8=, 
?>1;87C ?>25@E=V, =0 >A2VB;5=8E 4V;S=:0E. �15@V30RBP, =0;82H8 
2>4C B>=:8< H0@>< C 1C4P-S:89 ?;>A:89 ?>AC4. �5@0FVR 
74V9A=RRBP >1>2’S7:>2>. 
�8ACH5=0 =0 A>=FV 40D=VS 715@V30єBPAS 4>23>, 0;5 1V;PHVABP 
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:>B@V 7@07C W4SBP 4@V1=89 :>@<, =0?@8:;04 0@B5<VR G8 
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H:>48, ;8H5 ?>:8 <0;5=P:0, 0 28@>AB0RG8, <>65 7’WAB8 2A5, I> 
?><VI0єBPAS W9 4> @>B0, C:;RG0RG8 <0;5=P:8E @81, ?>:8 BV 
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є 73@09=8<, <0є G>@=C B0 G5@2>=C D>@<8 (@8A. 5..8). %0<:0 2V4@V7=SєBPAS 
2V4 A0<FS 1V;PH8< @>7<V@>< B0 >:@C3;8< G5@52F5<. *S @81:0 
28103;820 4> S:>ABV 2>48, 206:> ?5@5=>A8BP B@0=A?>@BC20==S, 
;R18BP ?@>E>;>4=C 2>4C (22– 24 % >), B><C G0AB> 2 ?>G0B:V2FV2 
=5 ?@86820єBPAS 7 ?5@H>3> @07C. %:0;S@VW, 2C0;5E2>AB8 <>6CBP 
?>18B8 01> 7’WAB8 =5>=V2, 0 >B65, WE =5 <>6=0 CB@8<C20B8 7 F8<8 
2840<8 @81.  

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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$8A. 5.8. !5>= 

!0930@=VH89 ?@54AB02=8: – G5@2>=89 =5>=, S:89 28@>AB0є 
B@>E8 1V;PH8< (5 A<) V <0є SA:@025 ?>є4=0==S A8=P>3> B0 
G5@2>=>3> :>;P>@V2 ?> 2AP><C BV;C, C:;RG0RG8 G5@52F5. 
$>72>4SBP =5>=V2 ;8H5 4>A2V4G5=V 0:20@VC<VAB8, >A:V;P:8 4;S 
=5@5ABC 2>=8 ?>B@51CRBP >A>1;828E ?0@0<5B@V2 2>48, S:V 206:> 
2V4B2>@8B8, =5 <0RG8 A?5FV0;P=8E 70A>1V2. 

$094C6=5 AO92> – ?V2=VG=>0<5@8:0=AP:89 284, S:89 2 
?@8@>4=VE C<>20E 6825 C AB@C<:0E ?V245==>3> AE>4C %,� – 2 
HB0B0E �;010<0, �6>@46VS V &5==5AAV (@8A. 5.9).  

 

 

 

 

 

 

 

 

 

 

 

 

$8A. 5.9. $094C6=5 AO92> 
*S =59<>2V@=> :@0A820 @810, S:0 28@>AB0є 2 0:20@VC<V 6-8 

A<, є <8@=>R B0 73@09=>R. �>@>A;5 @04C6=5 AS92> <0є >A=>2=89 
G5@2>=89 :>;V@ 7 25;8:>R :V;P:VABR @094C6=8E ?;S< 7 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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1;0:8B=8<8 1;8A:VB:0<8 ?> 2AP><C BV;C V ?;02=8:0E. �>2=VH=V9 
284 @81 4C65 <V=;8289 2 70;56=>ABV 2V4 B5<?5@0BC@8, 
>A2VB;5==S B0 >B>GCRG>3> A5@54>28I0. 

%0<FV AB@C=:VHV, B@VH:8 <5=HV, SA:@02VH5 7010@2;5=V, 
<0RBP 1V;PH5 1;0:8B=8E 1;8A:VB>: =V6 A0<:8. ' ?5@V>4 
@>7<=>65==S, 3>;>20, A?8=0 V >A=>28 ?;02=8:V2 AB0RBP 
?C@?C@>28<8 7V A@V1=>R A<C3>R 274>26 BV;0. � 2V:>< :V;P:VABP 
1;0:8B=8E FSB>: C @81 71V;PHCєBPAS, 2>=8 7’S2;SRBPAS C 
=525;8:V9 :V;P:>ABV =02VBP C A0<>:.  

�> 2>48 @818 =528103;82V B0 ;53:> 040?BCRBPAS 4> 1C4P-
S:>W B5<?5@0BC@8. �E <>6=0 CB@8<C20B8 2 0:20@VC<0E 157 
>1V3@V2C :@C3;89 @V: – :><D>@B=> A515 ?>GC20RBP =02VBP ?@8 
B5<?5@0BC@V 10-15 °%. !5>1EV4=> 2V4<VB8B8, I> ?@8 1V;PH 
=87P:V9 B5<?5@0BC@V 16-20 °% @094C6=5 AS92> =01C20є SA:@02>3> 
1;0:8B=>-DV>;5B>25 7010@2;5==S, 0 ?@8 28IV9 B5<?5@0BC@V 22-
25°% – @>652>-AV@>3>. &5<?5@0BC@0 28I0 70 25 °% 4;S 40=>3> 
284C є =5 A?@8SB;82>R, 0 ?@8 30 °% @818 38=CBP. 

� 0:20@VC<V @04C6=5 AS92> 6828BPAS CAV<0 2840<8 
0:20@VC<=8E :>@<V2, =5 є AE8;P=>R 4> ?5@5W40==S. $810 ;R18BP 
B5GVR B0 є GCB;82>R 4> 2<VABC 2C3;5:8A;>3> 307C, B><C A;V4 
>15@56=> 28:>@8AB>2C20B8 ?@5?0@0B8 =0 >A=>2V 3;CB0@>2>3> 
0;P453V4C (Cidex) B8 A8AB5<8 HBCG=>3> =0A8G5==S 2>48 %"2. 

$094C6=5 AS92> 20@B> CB@8<C20B8 2 :V;P:>ABV 10-20 

>A>18=, B>4V 2>=8 ?>ABV9=> 3@0RBP, 7<030RBPAS, V4CBP =0 =5@5AB . 
!>B@>?AVA8 @>A;8=8 =5 GV?0RBP, ?@>B5 WE A;V4 ?V418@0B8 
2V4?>2V4=> 4> B5<?5@0BC@=>3> @568<C.  

*V 0:20@VC<=V @818 ;53:> @>72>4SBPAS 2 HBCG=8E C<>20E. 
!5@5AB 73@09=89, 7 @>7@0EC=:C I> A0<FV2 <>65 1CB8 <5=H5 G8< 
A0<>:. "?B8<0;P=8<8 ?0@0<5B@0<8 є <’S:0 2>40 4-8°dH, 

B5<?5@0BC@0 16-20 °%, =59B@0;P=0 :8A;>B=VABP pH 6,9-7,1. �:@C 
2>=8 @>7A8?0RBP =0 ?>:;045=89 AC1AB@0B (HBCG=V G8 682V 
@>A;8=8), 0;5 <0RBP B5=45=FVR ?>W40B8 2;0A=C V:@C, B><C 4;S 
@>7<=>65==S 2 0:20@VC<V ?>B@V1=> ?5@5410G8B8 4@V1=C AVB:C =0 
4=>.  

+5@57 5-6 4=V2 <0;P:8 28;C?;RRBPAS V A84SBP =0 4=V 
?>3;8=0RG8 A2V9 6>2B:>289 <VH>:, 0 =0 7-8 45=P ?;82CBP V B>4V 
A;V4 ?>G8=0B8 WE 3>4C20B8 V=DC7>@VєR, 0 73>4>< 0@B5<VєR. 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 

https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwi9u83x3e3XAhVmJpoKHZRqAVEQFgg5MAI&url=https%3A%2F%2Fwww.systopt.com.ua%2Fglutarovyj-aldegid%2F&usg=AOvVaw3pOY4iezBUtCYDGWzvfIFz


 
 

85 

 0;P>: @04C6=>3> AS920 є «384:8< :0G5=S<», AV@>3> :>;P>@C V 
B><C =5 A:;040є 2@065==S =0 0:20@VC<VABV2-?>G0B:V2FV2. %2V9 
4>@>A;89 >:@0A @810 =018@0є ?>2V;P=>, B><C :><5@FV9=> є 
<0;>?@8201;82>R V @V4:> 7CAB@VG0єBPAS C 2VBG87=S=8E 
<03078=0E.  

�>@84>@0A ,B5@10 – F5 >48= 7 =0930@=VH8E A><8:V2 
@>4C �>@84>@0A @>48=8 #0=F8@=V A><8 (@8A. 5.10). *5 <8@=0, 
73@09=0 @810, S:0 4>1@5 ?V4E>48BP 4;S CB@8<0==S C 284>28E 
0:20@VC<0E 7 @>A;8=0<8. #@8@>4=V< 0@50;>< VA=C20==S є 
10A59=8 @V: 2 �@078;VW B0 �>;V2VW. 

 

 

 
 

 

 

 

 

 

$8A. 5.10. �>@84>@0A ,B5@10 
�>@>A;V A><8:8 28@>AB0RBP 4> 8 A<, 0;5 2 0:20@VC<=8E 

C<>20E @V4:> 4>AS30RBP FP>3> @>7<V@C. ' A><8:0 >@83V=0;P=89 
>:@0A– B5<=5 BV;>, ?>:@8B5 157;VGGR =525;8:8E 1V;8E FSB>:, 
S:8E >A>1;82> 1030B> ?@8 E2>AB>28E ?;02FSE. � ?> :@0SE 
3@C4=8E V G5@52=8E ?;02FV2 =0S2=0 >@0=6520 >:0=B>2:0. �82CBP 
A><8:8 1;87P:> 3-4 @>:V2. 

%0<:8 2V4@V7=SRBPAS 2V4 A0<FV2 1V;PH <0A82=8< BV;><, 
:@C?=VH8< @>7<V@>< V 28?C:;8< G5@52F5<. ' A0<FV2 3@C4=V 
?;02FV 4>2HV B0 SA:@02VH>3> :>;P>@C. %><8:8 2A5W4=V V 7 30@=8< 
0?5B8B>< ?>3;8=0RBP CA5 I> 4>;VB0є 4> 4=0. $818 4C65 0:B82=V, 
?>ABV9=> 3@0RBPAS B0 ?5@5<VICRBPAS ?> 2AP><C 0:20@VC<V. 
'B@8<C20B8 WE 20@B> 73@0єR 2 S:V9 =0S2=> 2V4 G>B8@P>E 4> 
2>AP<8 >A>18=.  

�>@84>@0A8 ,B5@10 4>A8BP GCB;82V 4> ?0@0<5B@V2 2>48 B0 
3>AB@> @503CRBP =0 AV;P, B0 ;V:0@AP:V ?@5?0@0B8 2 S:8E C A:;04V є 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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<V4P. �AV :>@84>@0A8 ?5@V>48G=> ?V4=V<0RBPAS 4> ?>25@E=V, I>1 
:>2B=CB8 ?>2VB@S, F5 =>@<0;P=0 ?>254V=:0 S:0 =5 ?>28==0 
=0AB>@>6C20B8. 

%B0B525 4>7@V20==S 40=>3> 284C 2V41C20єBPAS 2 1 @V:, 0;5 C 
45S:8E 28?04:0E 70BS3CєBPAS 4> 2-E @>:V2. �;S AB8<C;SFVW 
=5@5ABC 10BP:V2 =5>1EV4=> V=B5=A82=> 3>4C20B8 6828<8 
:>@<0<8, 7>:@5<0 B@C1>G=8:><, 1060=> 2V4A048B8 A0<FV2 2V4 
A0<>: V ?>B@8<0B8 >:@5<> 4> 42>E B86=V2.  

!0 =5@5AB 2V4A046CRBP 73@0R @81 C @>7@0EC=:C 420 A0<FS 
=0 >4=C A0<:C. $>7<V@ =5@5AB>28:0 20-30 ;VB@V2 7 <0:A8<0;P=> 
<>6;828< @V2=5< 2>48, =5>1EV4=> 4>1028B8 AC1AB@0B (@>A;8=8, 
<>E), 018 A0<:0 <>3;0 B0: ?@8;V?8B8 V:@C, I>1 A0<FV WW =5 
7=09H;8 V =5 7’W;8. "?B8<0;P=8<8 4;S =5@5ABC є =0ABC?=V 
?0@0<5B@8 2>48 0:20@VC<V: 24°%, 4-6°dH, @! 6,5-6,8. ' 
=5@5AB>28:C 1060=> AB028B8 DV;PB@ B8?C 05@;VDB, 018 
70157?5G8B8 G8AB>BC, B0: S: A><8:8 <>6CBP 2V4=5@5AB8B8AS V 
G5@57 B8645=P ?VA;S 2V4A0465==S. %B8<C;>< 4;S =5@5ABC є 7<V=0 
B5<?5@0BC@8 B0 ?V4;820==S A2V6>W 2>48. 

!04728G09=> FV:028< є =5@5AB C :>@84>@0AV2. %0<:0 
=018@0є C @>B <>;>:8 A0<FS, 2V4?;820є ?>40;V B0 2V4:;040є 2-4 

V:@8=:8, S: ?@028;> 725@EC =0 A2VB;8E 4V;S=:0E A:;0, 0 ?>BV< 
A0<0 WW 70?;V4=Rє, 28?CA:0RG8 =0 =5W <>;>:8. "4=0 A0<:0 740B=0 
2V4:;0AB8 2V4 30 4> 100 V:@8=>: 70;56=> 2V4 WW @>7<V@C B0 2V:C. 
#VA;S 70:V=G5==S =5@5ABC @81 28;>2;RRBP, 0 4> V:@8 4>102;SRBP 
<5B8;5=>289 A8=V9.  

�0@065=C 3@81:>< V:@C A;V4 2840;8B8. �8G8=:8 
28:;P>2CRBPAS 45AP 70 6-8 4=V2, 70;56=> 2V4 B5<?5@0BC@8, 0 
G5@57 48 3>48= 740B=V E0@GC20B8AS. %B0@B>289 :>@<– 
DVB>?;0=:B>=, 0 70 2-3 4=V <>6=0 4020B8 0@B5<VR. $>ABCBP 
A><8:8 H284:>, V 265 =0 4@C389 <VASFP ?>G8=0RBP ?@>S2;SB8 
4>@>A;89 >:@0A. 

 V=>@.  V=>@ – =091V;PH @>7?>2AR465=89 ?@54AB02=8: @>48=8 
E0@0F8=>28E, C ;R18B5;PAP:8E 0:20@VC<0E 4>AS30є 4–5 A< C 
25;8G8=C (@8A. 5.11).  

 

 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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$8A. 5.11.  V=>@ 

$810 <0є 30@=89 G5@2>=89 :>;V@ V7 G>@=8<8 ?;S<0<8 =0 BV;V 
B0 ?;02FSE, GC4>2> 283;S40RBP 73@09:8 ?> 6–12 >A>18= C 
A5@54=V9 G0AB8=V 0:20@VC<0. %0<5FP AB@C=:VH89, <0є ?;>A:5 
G5@52F5, 1V;PH SA:@0289 >:@0A 9 28@07=VHV 1V;V :V=FV =86=P>3> 
?;02=8:0. $810 <8@=0, C6820єBPAS 7V 2AV<0 =503@5A82=8<8 
?@54AB02=8:0<8 0:20@VC<=>W D0C=8. �;S ?>G0B:V2FV2 =5@5AB B0 
283>4>2C20==S <V=>@V2 – F5 A:;04=89 ?@>F5A. 

#V2=8:. #V2=8: 7024S:8 A2>W9 5D5:B=V9 7>2=VH=>ABV B0 
>A>1;82>ABS< ?>254V=:8 є >4=VєR 7 =09FV:02VH8E @81 4;S 
CB@8<0==S 2 0:20@VC<V (@8A. 5.12). %0<5FP :@C?=VH89 70 A0<:C, 
28@>AB0є 4> 7 A<, <0є 4>23V ?;02FV. $V7=><0=VB=VABP :>;P>@>2>W 
30<8 FVєW @818 ?@>AB> 2@060є. �@V< ACFV;P=> G5@2>=8E, A8=VE, 
6>2B8E, 1V;8E, G>@=8E, 75;5=8E ?V2=8:V2, VA=CRBP 2848, S:V 
?>є4=CRBP FV :>;P>@8 2 @V7=><0=VB=8E ?@>?>@FVSE. !0 >:@5<C 
C203C 70A;C3>2CRBP 2C0;52V ?;02FV A0<FS, S:V <>6CBP 1CB8 C 
283;S4V :>@>=8, ?V2:>;0, @>742>є=8<8 (42>E2>AB8<8) B0 V=H8E 
20@V0FV9. #V2=8: – ;01V@8=B>20 @810, B>1B> 48E0є 0B<>AD5@=8< 
?>2VB@S<, ?5@V>48G=> A?;820RG8 4> ?>25@E=V, B><C ?@8 9>3> 
CB@8<0==V G8 B@0=A?>@BC20==V ?>B@V1=> 70157?5G8B8 ?>2VB@S=89 
?@>ABV@.  
�C<:0 ?@> B5, I> ?V2=8: – 1V9F520 @810 9 B@8<0B8 9>3> 

<>6=0 ;8H5 >4=>3> 2 >:@5<V9 ?>AC48=V, – E81=0. %0<5FP ?V2=8:0 
?@>S2;Sє 03@5AVR ;8H5 4> V=H>3> A0<FS (A0<:8) 70 C<>28 
>1<565=>3> ?@>AB>@C 01> 2V4ACB=>ABV G8 =0S2=>ABV V=H8E 
4@0BV2;828E D0:B>@V2. ' ?@>AB>@><C 0:20@VC<V, 70A0465=><C 
@>A;8=0<8,  

 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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$8A. 5.12. #V2=8: 

B0 7 V=H8<8 <5H:0=FS<8, <>6=0 CB@8<C20B8 45:V;P:0 A0<FV2 V 
A0<>:. �@>7C<V;>, I> ?5@V>48G=> 28=8:0B8<CBP 1V9:8, 0;5 4> 
;5B0;P=>3> :V=FS 2>=8 =5 ?@87254CBP, ?@>B5 4C65 FV:02> 70 F8< 
A?>AB5@V30B8. ->1 ?V2=8:8 26820;8AS @07><, WE 20@B> :C?C20B8 
<0;5=P:8<8 (1–3 A<) V 265 B>4V @>AB8B8 @07><. %0<FV, :C?;5=V 
4>@>A;8<8, I> ?@>4020;8AS 7 >:@5<8E AB0:0=G8:V2, 1C4CBP 
03@5A82=8<8 B0, =09V<>2V@=VH5, 7038=CBP, 0;5 =5 7<8@SBPAS 7V 
A2>W< AC?@>B82=8:><. �> V=H8E 284V2 @81 ?V2=8:8 1094C6V V WE 
=5 70GV?0RBP. #@>B5 20@B> ?0<’SB0B8, I> 45S:V @CE;82V @81, 
=0?@8:;04 AC<0B@0=AP:V 10@1CA8, 1C4CBP >1A:C1C20B8 ?V2=8:0< 
?;02FV, 0 E86V @818 WE ?@>AB> 7’W4SBP.  
!5@5AB ?V2=8:V2 4C65 FV:0289. %0<5FP 1C4Cє 3=V74> 7 ?V=8 B0 

@>A;8==>3> <0B5@V0;C =0 ?>25@E=V 2>48, 70E>?;Rє A0<:C 2 :V;PF5, 
28402;Rє V:@C, 0 ?>BV< 2V4;>2;Rє WW B0 @>7<VICє 2 3=V74V. 
!5?@028;P=> >@30=V7>20=89 =5@5AB 70728G09 ?@872>48BP 4> 
703815;V A0<:8. #V2=8: >E>@>=Sє 3=V74>, 4>3;S40є 70 ;8G8=:0<8, 
4>?>:8 7 =8E =5 AD>@<CRBPAS ?>2=>FV==V <0;P:8.  

#0?C30. "B@8<0;0 A2>R =072C 7024S:8 SA:@02><C 
7010@2;5==R 4>@>A;8E @81 (<0;P:8 AV@V B0 =5@5A?5:B015;P=V), 
G5@52F5 S:8E SA:@02> G5@2>=5, C74>26 BV;0 94CBP 6>2BV A<C38, 
3@C4=V ?;02FV <0RBP 1;0:8B=89 :0=B, 0 A?8==89 B0 E2>AB>289 
?;02FV 2:@8BV G>@=8<8 ?;S<0<8 (@8A. 5.13). %0<5FP 2V4@V7=SєBPAS 
2V4 A0<:8 1V;PH8< @>7<V@><, ?>4>265=8<8 A?8==8< V E2>AB>28<  
?;02FS<8 B0 =0S2=VABR =0 =8E 1V;PH>W :V;P:>ABV G>@=8E FSB>:. ' 
A0<:8 2 ?5@V>4 70;8FS==S BV;> @>18BPAS G>@=8< V7 GVB:> 
28@065=8< G5@2>=8< G5@52F5<. %0<5FP 28@>AB0є 4> 9 A<, A0<:0 
− 4> 7 A<, 2>=8 D>@<CRBP AV<’R 9 682CBP ?0@>R. $818 <8@=V, 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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0;5 ;RB> 70E8I0RBP A2>R B5@8B>@VR, B><C V7 ACAV40<8 WE :@0I5 
CB@8<C20B8 2 ?@>AB>@8E 0:20@VC<0E 2V4 50 ; V 1V;PH5.  

 

 

 

 

 

 

$8A. 5.13. #0?C30 

$>7<=>6CRBPAS ?0?C38, 2V4:;040RG8 V:@8=:8 2 AE>20=FV. *5 
<>65 1CB8 3>@I8:, B@C1:0 G8 S<:0 2 �@C=BV. �C65 FV:02> 
A?>AB5@V30B8 70 B8<, S: @818 2 ?0@V 4>3;S40RBP 70 A2>W< 
?>B><AB2><: ?> G5@7V ?;020RBP WAB8, @07>< 283C;RRBP A2>WE 
<0;P:V2, 2V430=SRG8 ACAV4V2 =0 157?5G=C 2V4AB0=P (@8A. 5.14). 

 

 

 

 

$8A. 5.14. (>B>:>;06 «�V4:;040==O V:@8=>:» 
(02B>@ – �0A8;ь +C9:>) 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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5.2. �:20@VC<=V <>;NA:8 

 

�:20@VC<, S: V ?@8@>4=0 2>4>9<0, S2;Sє A>1>R 5:>;>3VG=C 
A8AB5<C, C S:V9 682CBP C ?>ABV9=><C 270є<>72’S7:C 1030B> 
@V7=><0=VB=8E 1V>;>3VG=8E >1’є:BV2. �;S =>@<0;P=>3> A?V2VA=C20==S 
6828E >@30=V7<V2 =5>1EV4=0 B0: 720=0 1V>;>3VG=0 @V2=>2030, 
V=0:H5 :06CG8 – B0:89 AB0=, :>;8 2AV ;0=:8 5:>;>3VG=>W A8AB5<8 
(1V>F5=>7C) 4VRBP 7;03>465=> 2 G0AB:>2V9 01> ?>2=V9 70;56=>ABV 
>4=0 2V4 >4=>W. �06;8289 5;5<5=B 2 5:>;>3VG=V9 A8AB5<V 0:20@VC<0 – 
<>;RA:8. 

#@830409B5, EB> B0:V <>;NA:8? �V;ь=>682CGV B@8H0@>2V 
157E@515B=V 7 =5A53<5=B>20=8< BV;><, C O:><C є 2B>@8==0 
?>@>6=8=0. �>=8 682CBь C 2AVE >A=>2=8E 2>4=8E V =075<=8E 
A5@54>28I0E. 

+8 7=0єB5 28, I>& @02;8:8-0<?C;O@VW 702575=V 4> Є2@>?8 7 
B@>?VG=8E :@0W=, 45 2>=8 <5H:0NBь C 1>;>B0E V AB02:0E? ' ?@8@>4V 
FV VAB>B8 A?>6820NBь ?5@5206=> @>A;8==C W6C, 2 0:20@VC<V – 
=040NBь ?5@5203C :>@<C B20@8==>3> ?>E>465==O. &><C 2 0:20@VC<0E 
0<?C;O@VW – 1060=V 3>ABV, >A:V;ь:8 28:>=CNBь A0=VB0@=C DC=:FVN. 

 <?C;O@VO ?>H8@5=0 ?> 2AP><C B@>?VG=><C ?>SAC 75<=>W 
:C;V.  0є 25;8:C <VF=C G5@5?0H:C. �5;8:V @>7<V@8, A<C30AB5 
7010@2;5==S, FV:020 1V>;>3VS @>1;SBP FP>3> <>;RA:0 1060=8< C 
1C4P-S:><C 0:20@VC<V. �A=Cє :V;P:0 D>@< F8E <>;RA:V2. ' =0A 
H8@>:> 2V4><V 42V: A2VB;0, I> <0є 6>2BC20BC G5@5?0H:C B0 <0965 
1V;V <’S:V G0AB8=8 BV;0 (@8A. 5.15), V B5<=>-:>@8G=520. "AB0==S 
B@0?;SєBPAS =09G0ABVH5. �<?C;S@VW @>74V;P=>AB0B52V. $>7<=>6CRBPAS 
S9FS<8, S:V 2V4:;040RBP =0 A:;V 0:20@VC<0 =04 ?>25@E=5R 2>48 C 
283;S4V 3@>=. �0 C<>28 28A>:>W 2>;>3>ABV <>;>4V <>;RA:8  
7’S2;SRBPAS =0 16–20-9 45=P. 

�82;SBPAS 0<?C;S@VW ?5@5206=> @>A;8==>R W65R, >E>G5 
A?>6820RBP B0:>6 @5HB:8 :>@<V2 4;S @81. �>@>A;V >A>18=8 ?@8 
=5AB0GV W6V <>6CBP 6828B8AS <>;>48<8 ?03>=0<8 @>A;8=. � 
0:20@VC<0E >A=>2=8< :>@<>< 4;S 0<?C;S@V9 є 2>4>@>ABV. 
 

 

 

 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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$8A. 5.15. �<?C;O@VO 
�>BCH:0 :V;ь>20 6825 2 =0H8E 2>4>9<0E. �02=> 

CB@8<CєBPAS 2 0:20@VC<0E. %5@54 0:20@VC<VABV2 4>A8BP ?>?C;S@=0 WW 
0;P1V=>A=0 D>@<0 7 G5@2>=8< 7010@2;5==S<.  >;RA: <0є B>=:C, 
=0?V2?@>7>@C G5@5?0H:C, :@V7P S:C ?@>A2VGCRBPAS 2=CB@VH=V 
>@30=8. $>7<=>6CєBPAS, 2V4:;040RG8 S9FS. �828BPAS 
2>4>@>ABS<8, 45=B@8B><, @5HB:0<8 :>@<C @81.  >;RA: 
=528103;8289 4> C<>2 68BBS. 

(V70 3>AB@0 B@0?;SєBPAS 2 =0H8E 2>4>9<0E. � 0:20@VC<V 
2V4:;040є 1030B> SєFP. /: 5;5<5=B 5:>;>3VG=>W A8AB5<8 
?@8=>A8BP 7=0G=C :>@8ABP, >A:V;P:8 A?>6820є C 25;8:V9 
:V;P:>ABV 10;0AB=V >@30=VG=V @5HB:8, A?@8Sє H284HV9 WE 
<V=5@0;V70FVW. 

 5;0=VO. *59 ?@VA=>2>4=89 <>;RA: =0;568BP 4> ?V4:;0AC 
?5@54=P>7S1@>28E (@8A. 5.16). #>H8@5=89 2V4 %EV4=>W �D@8:8 
4> &0W;0=4C. /: V 1V;PHVABP ?5@54=P>7S1@>28E <>;RA:V2, <0є A?V@0;P=> 
70:@CG5=C G5@5?0H:C.  0965 ?>ABV9=> ?5@51C20є 2 3@C=BV. 
�8?>270є 7 =P>3> 2=>GV, 0 B0:>6 B>4V, :>;8 C 2>4V =5 28AB0G0є 
:8A=R. �828BPAS 7451V;PH>3> 45B@8B>< V 2>4>@>ABS<8. 
#5@5AC20RG8AP <V6 G0AB>G:0<8 �@C=BC, <>;RA: @>7?CHCє 9>3>, 
G8< VAB>B=> ?>;V?HCє C<>28 4;S ?@>F5AV2 >:8A=5==S, 70?>1V30є 
7;56C20==R 3@C=BC, ?>78B82=> 2?;820є =0 @VAB V @>728B>: 
@>A;8=.  5;0=VS =5 2V4:;040є SєFP, 0 =0@>46Cє 6828E <>;RA:V2. 
 >;RA: =528103;8289 4> C<>2 CB@8<0==S: 1060=0 B5<?5@0BC@0 
2>48 – 20–28°%, EV<VG=89 A:;04 2>48 >A>1;82>3> 7=0G5==S =5 
<0є. 

 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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$8A. 5.16.  5;0=VO 
З=0G5==O 0:20@VC<=8E <>;NA:V2. �82;SG8AP @5HB:0<8 :>@<C, 

@810<8, S:V 7038=C;8, 2>4>@>ABS<8, 45B@8B><, 10:B5@V0;P=>R 
?;V2:>R =0 ?>25@E=V 2>48, 0:20@VC<=V <>;RA:8 =5 BV;P:8 
A?@8SRBP <V=5@0;V70FVW 25;8:>W :V;P:>ABV >@30=VG=8E @5G>28=, 0 
9 VAB>B=> ?>;V?HCRBP C<>28 @>ABC 9 @>728B:C @81 V @>A;8=. 

 

&2>@G5 70240==O  
#V43>BC9B5 <C;PB8<54V9=C ?@575=B0FVR =0 B5<C: 

«$V7=><0=VB=VABP 284V2 0:20@VC<=8E <>;RA:V2» (@8A. 5.17). 

 

 

 

 

 

 

 

 

 

$8A. 5.17. (>B>:>;06 «$V7=><0=VB=VABь 284V2 0:20@VC<=8E <>;NA:V2» 

(>@Vє=B>2=89) 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 



 
 

93 

5.3. $>A;8=8 2 0:20@VC<V 
 

�:20@VC<=V @>A;8=8 ?5@5206=> 2V4=>ASBP 4> 28I8E :2VB:>28E. 
%?@026=VE 2>4=8E (B>1B> =5 740B=8E 68B8 ?>70 2>4=8< 
A5@54>28I5<) A5@54 @>A;8= ?@VA=>2>4=>3> 0:20@VC<0 2V4=>A=> 
=51030B> (=0?@8:;04 @SA:0, 20;VA=5@VS B0 V=.). #5@52060RBP 
1>;>B=V @>A;8=8 (=0?@8:;04 ?@54AB02=8:8 @>4V2 5EV=>4>@CA, 
:@8?B>:>@8=0), S:V 740B=V 68B8 S: C 70=C@5=><C C 2>4C AB0=V, B0: 
V 2 C<>20E 2>;>3>W >@0=65@5W 01> ?0;;R40@VC<0. 
�:20@VC<=V @>A;8=8 70 D>@<>R 9 >A>1;82>ABS<8 @>7<VI5==S 

<>6=0 ?>4V;8B8 =0 :V;P:0 3@C?: @>A;8=8, S:V ?;020RBP =0 
?>25@E=V 2>48; @>A;8=8, S:V ?;020RBP C B>2IV 2>48; 
4>23>AB515;P=V @>A;8=8, I> 2:>@V=RRBPAS 2 �@C=BV (4> FVєW 
3@C?8 =0;560BP B0:>6 @>A;8=8 7 4>238<, 28BS3=CB8< C3>@C 
;8ABS<) – 2>=8 A;C60BP 4;S >D>@<;5==S 1VG=8E ABV=>: V 
704=P>3> ?;0=C; 25;8:V :CI8ABV @>A;8=8 – 4;S >D>@<;5==S 
F5=B@0;P=8E ?>78FV9 0:20@VC<0; =525;8:V :CI8ABV @>A;8=8 – 4;S 
>D>@<;5==S ?5@54=P>3> ?;0=C. 
#>G0B:V2FR 20@B> 28S28B8 A?>AB5@56;82VABP V 287=0G8B8, C 

S:><C ACAV4AB2V B@0?;SRBPAS @>A;8=8, S:V 9>3> FV:02;SBP, 2 
0:20@VC<0E 1V;PH 4>A2V4G5=8E ;R18B5;V2, =0 28AB02:0E, =0 
D>B>3@0DVSE 0:20@VC<V2 C :=86:0E V 6C@=0;0E.  
%B>A>2=> A2VB;0 0:20@VC<=V @>A;8=8 ?>4V;SRBPAS =0 A2VB;>-

;R1=V 9 BV=P>28B@820;V. #@0:B8G=> 2AV :@8?B>:>@8=8, 5EV=>4>@CA8, 
0 B0:>6 2848, S:V ?;020RBP =0 ?>25@E=V 2>48, ?>B@51CRBP 4>A8BP 
A8;P=>3> >A2VB;5==S. �5S:V 2848 (B0W;0=4AP:0 ?0?>@>BP, 0=C1V0A 
B0 V=HV) :@0I5 ?>GC20RBPAS 2 70B5<=5=8E 4V;S=:0E 0:20@VC<0.  
Є 0:20@VC<=V @>A;8=8, S:V =5 ?@8:@V?;5=V :>@5=S<8 4> 

�@C=BC (=0?@8:;04 @SA:0, 5;>45S), V=HV – ?@8:@V?;5=V (;0B0BBS). 
�0 A?>A>1>< @>728B:C @>7@V7=SRBPAS: 

 3V40B>DVB8 A?@026=V – @>A;8=8, 70=C@5=V C 2>4C, @VAB V 
@>728B>: S:8E 2V41C20RBPAS BV;P:8 C 2>4V; 

 05@>3V40B>DVB8 70=C@5=V – @>A;8=8, FV;:>< 70=C@5=V C 2>4C, 
@VAB C S:8E 2V41C20єBPAS C 2>4V, 0 70?8;5==S :2VB>: – =04 2>4>R; 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 

https://uk.wikipedia.org/wiki/%D0%A0%D1%8F%D1%81%D0%BA%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%92%D0%B0%D0%BB%D0%BB%D1%96%D1%81%D0%BD%D0%B5%D1%80%D1%96%D1%8F&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%95%D1%85%D1%96%D0%BD%D0%BE%D0%B4%D0%BE%D1%80%D1%83%D1%81&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%BA%D0%BE%D1%80%D0%B8%D0%BD%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%96%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D2%90%D1%80%D1%83%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%A0%D1%8F%D1%81%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%BE%D0%B4%D0%B5%D1%8F
https://uk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B0%D1%82%D1%82%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%B2%D1%96%D1%82%D0%BA%D0%B0
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 05@>3V40B>DVB8 ?;020RGV – @>A;8=8, C S:8E G0AB8=0 ;8ABS 9 
AB515; 70=C@5=0 C 2>4C, 0 G0AB8=0 – ?;020є =0 ?>25@E=V; 
70?8;5==S :2VB>: 2V41C20єBPAS =04 2>4>R. 

$>A;8=8, I> ?;020NBь =0 ?>25@E=V G8 2 B>2IV 2>48. $>A;8=8, 
S:V ?;020RBP =0 ?>25@E=V B0 2 B>2IV 2>48, =5 A04SBP C �@C=B, 0 
?@>AB> :840RBP C 2>4C. !09:@0I5 2>=8 @>72820RBPAS 2 B8E 
0:20@VC<0E, 45 70157?5G5=89 E>@>H89 10;0=A <V6 D;>@>R 9 
D0C=>R. 

$OA:0 <0;0. �825 2 ?>2V;P=> ?@>B>G=8E 01> AB>SG8E 
2>4>9<0E �7VW, �D@8:8, Є2@>?8. #>H8@5=0 9 C =0A. $>A;8=0 <0є 
>:@C3;C D>@<C, 4V0<5B@ ;8AB:>2>W ?;0AB8=:8 – 2–5 <<. �7 
=86=P>3> 1>:C @>ABCBP :V;P:0 4C65 B>=:8E :>@V=FV2 4>268=>R 4> 
5 A< (@8A. 5.18).  

 

 

 

 

$8A. 5.18. $OA:0 <0;0 

�;S @>7<=>65==S 2 0:20@VC<V ?>B@51Cє SA:@02>3> 25@E=P>3> 
>A2VB;5==S. �> B5<?5@0BC@8 =528103;820. �W <>6=0 B@8<0B8 2 
0:20@VC<V ?@>BS3>< @>:C. #>:@820RG8 2AR ?>25@E=R 2>48, 
@SA:0 є GC4>28< A2VB;>DV;PB@><, I> 70E8I0є 2>4C 2V4 «F2VBV==S». 
�024S:8 A2>W9 :>@5=52V9 A8AB5<V 2>=0 04A>@1Cє 7028A;V C 2>4V 
3@S7P>2V G0AB8=:8. �8:>@8AB>2CєBPAS S: :>@< 4;S 1030BP>E 
@>A;8=>W4=8E @81.  

$VGGVO ?;020NG0 – >48= V7 ?@54AB02=8:V2 ?5GV=:>28E <>EV2. 
#>H8@5=89 C 2>4>9<0E ?V24=S Є2@>?8, �7VW, �<5@8:8, �D@8:8 
B0 !>2>W �5;0=4VW. *S >@83V=0;P=0 @>A;8=0 ?;020є =0 ?>25@E=V 
2>48 C 283;S4V SA:@02>-75;5=8E :;C1:V2. %:;040єBPAS 7 
G8A;5==8E @>730;C65=8E ?;0AB8=>:. $>7@>AB0RG8AP, 70:@820є 
2AR ?>25@E=R 2>48 2 0:20@VC<V.  

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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�;S @>7<=>65==S 4>A8BP ?>:;0AB8 <0;5=P:89 H<0B>G>: 
@VGGVW =0 ?>25@E=R 2>48 2 0:20@VC<V 7 SA:@028< 25@E=V< 
>A2VB;5==S< V B5<?5@0BC@>R 22–24°%. �8B@8<Cє 7=0G=V 
:>;820==S B5<?5@0BC@8. '78<:C 70 2V4ACB=>ABV 4>40B:>2>3> 
>A2VB;5==S @VGGVS @>7?040єBPAS =0 4@V1=V 1C@V ?;0AB8=:8, I> 
40RBP =025A=V ?>G0B>: =>2V9 @>A;8==>ABV. $>A;8=0 A;C68BP 
?@8BC;:>< 4;S <0;P:V2 V <0B5@V0;>< 4;S ?>1C4>28 3=V74 C 45S:8E 
;01V@8=B>28E @81 (@8A. 5.19). 

 

 

 

 

$8A. 5.19. $VGGVO ?;020NG0 

%0;ь2V=VO ?;020NG0. %0;P2V=VS – 4C65 ?>?C;S@=0 0:20@VC<=0 
@>A;8=0. ' ?@8@>4V B@0?;SєBPAS C 2>4>9<0E #V2=VG=>W �D@8:8, 
 0;>W �7VW B0 Є2@>?8. $>AB5 2 10A59=0E @VG>:: �=V?@0, �>;38 9 
�>=C. %0;P2V=VS =0;568BP 4> @>48=8 ?0?>@>B528E V <0є 4C65 
B>=:V 3V;;SABV AB51;0, =0 S:8E A8<5B@8G=> @>7<VI5=5 >20;P=>W 
D>@<8 SA:@02>-75;5=5 ;8ABS, C:@8B5 4@V1=8<8 2>;>A:0<8. #>B@51Cє 
E>@>H>3> 25@E=P>3> >A2VB;5==S, I>4> B5<?5@0BC@8 − =528103;820. 
�8:>@8AB>2CєBPAS S: ?@8@>4=89 A2VB;>DV;PB@ V ?@8BC;>: 4;S 
<0;P:V2 682>@>465=8E @81. *59 284 <>6=0 :C;PB82C20B8 BV;P:8 2 
;VB=V9 ?5@V>4, B><C I> 2>A5=8 @>A;8=0 38=5, 70;8H0RG8 A?>@8, 
V7 S:8E =025A=V 7=>2C 7’S2;SRBPAS <>;>4V @>A;8=8 (@8A. 5.20). 

 

 

 

 

$8A. 5.20. %0;ь2V=VO ?;020NG0 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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#VABVO, 2>4O=89 A0;0B. #>H8@5=89 C 2>4>9<0E AC1B@>?V:V2 
V B@>?V:V2. Є >4=VєR 7 =091V;PH8E @>A;8=, S:V ?;020RBP =0 
?>25@E=V 2>48. �5;8:5 A>:>28B>-75;5=5 ;8ABS ?VABVW 7V1@0=5 2 
@>75B:C. �>@5=520 A8AB5<0 4>1@5 @>728=5=0 9 A:;040єBPAS 7 
G8A;5==8E 4>238E :>@V=FV2, B><C 2 0:20@VC<V A;C68BP <VAF5< 
=5@5ABC 1030BP>E @81, 0 B0:>6 ?@8BC;:>< 4;S <0;P:V2.  
�:20@VC< V7 ?VABVєR 1060=> =0:@820B8 A:;>< 4;S AB2>@5==S 

A5@54>28I0, =0A8G5=>3> 2>4S=8<8 28?0@0<8 (@8A. 5.21). $>A;8=0 
28<030є SA:@02>3> A2VB;0. &5<?5@0BC@0 2>48 ?>28==0 1CB8 2 
<560E 23–25°%. '78<:C B5<?5@0BC@C 1060=> B@>E8 7=878B8 (4> 
18–20°%). #@8 E>@>H><C 25@E=P><C >A2VB;5==V 9 =5>1EV4=V9 
B5<?5@0BC@V ?VABVS <>65 28?CAB8B8 =525;8:89 :2VB:>=VA. �2VB8 
4@V1=V, 6>2B>3> 01> 1V;C20B>3> 2V4BV=:C. $>7<=>6CєBPAS H284:>, 
2535B0B82=8< A?>A>1><. 

 

 

 

 

 

 

 

 

$8A. 5.21. #VABVO, 2>4O=89 A0;0B 

 7>;0. �7>;0 ?@8201;820 A2>W< E8<5@=8< ?V@’WAB8< ;8ABS<, 
I> =0304Cє >:A0<8B>289 <>E (@8A. 5.22). �0 4>?><>3>R 728A0RG8E 
C=87 :>@V=FV2 @>A;8=0 ?>3;8=0є 7 2>48 ?>682=V @5G>28=8. �7>;0, 
E>G V 28B@820;0, 0;5 =54>AB0B=P> <>@>7>ABV9:0, B><C =0 78<C WW 
28;>2;RRBP V7 2>4>9< 9 ?><VI0RBP C A:;S=C є<=VABP V7 2>4>R 9 
�@C=B><, S:C 70=>ASBP C ?@8<VI5==S. �>A5=8 ;8ABS 07>;8 
G5@2>=Vє. �0728G09 @>72>4SBP AC1B@>?VG=C 07>;C ?0?>@>B52C B0 
<V=V0BR@=C 07>;C �0@>;V=AP:C, C=0A;V4>: V=B5=A82=>3> @>ABC 
2>=8 =5 @5:><5=4CRBPAS 4;S 25;8:8E 2>4>9<. $>A;8=8, S:V 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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?;020RBP =0 ?>25@E=V, 0 B0:>6 BV, I> 682CBP C B>2IV 2>48, 
@>7<=>6CRBP ?>4V;><. #@>ABVH>3> A?>A>1C @>7<=>65==S 
?@>AB> =5 VA=Cє: WE 289<0RBP V7 2>48, 4V;SBP =0 :V;P:0 G0AB8= V 
:840RBP =0704. �030B> 3;81>:>2>4=8E @>A;8= @>7<=>6CRBPAS 
A0<>ABV9=>, 157 6>4=>W CG0ABV ;R48=8. 

 

 

 

 

 

 

 

$8A. 5.22. �7>;0 

$>A;8=8, I> 2:>@V=NєBьAO 2 ґ@C=BV 01> ?@8:@V?;NNBьAO 

4> AC1AB@0BC 

&0W;0=4Aь:0 ?0?>@>Bь. #>H8@5=0 2 AB>SG8E V ?>2V;P=> 
?@>B>G=8E 2>40E �=4VW, &0W;0=4C 9 #V245==>3> �8B0R. &5<=>-
75;5=5 6>@AB:5 ;8ABS 4>AS30є 4>268=8 15–25 A< (@8A. 5.23). �V4 
:>@5=528I0 2V4E>48BP G8A;5==5, C:@8B5 4@V1=8<8 2>@A8=:0<8 
:>@V==S. $>7<=>6CєBPAS @>AB>< :>@5=528I0 B0 ?>S2>R 4>GV@=VE 
:CI8:V2 =0 >A=>2=><C ;8ABV.  
�;S @>728B:C 28<030є G8AB>W, 7;53:0 :8A;>W 2>48 9 

B5<?5@0BC@8 25°%. #@8 ?>A04FV 2 @09>=V 704=P>3> A:;0, 45 2>=0 
AB2>@Rє GC4>289 45:>@0B82=89 D>=, 4>A8BP ?@8B8A=CB8 :>@V==S 
?0?>@>BV =525;8:8< :0<5=5<. �53:> ?5@5=>A8BP 70BV=5==S. 
�8:>@8AB>2CєBPAS S: =5@5AB>289 AC1AB@0B 4;S V:@><5B0;P=8E 
@81, V:@0 S:8E =5 ?5@5=>A8BP A2VB;0. 

 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>:

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>:
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$8A. 5.23. &0W;0=4Aь:0 ?0?>@>Bь 
/20=Aь:89 <>E. *59 A>:>28B>-75;5=>3> :>;P>@C 284 <>EV2, 

740B=89 CB2>@R20B8 3CABV 9 4C65 45:>@0B82=V 70@>ABV, 
?>H8@5=89 C 1030BP>E 2>4>9<0E B@>?V:V2. �>23V AB51;0, C:@8BV 7 
CAVE 1>:V2 4@V1=8<8 B5<=>-75;5=8<8 ;8AB>G:0<8, CB2>@RRBP 
?CG:8, S:V 7 G0A>< <VF=> ?@8:@V?;RRBPAS 4> :0<5=V2 B0 �@C=BC. 
�> C<>2 CB@8<0==S @>A;8=0 4>A8BP =528103;820, @>AB5 C 2>4V 
1C4P-S:>W 6>@AB:>ABV 9 ?@8 @V7=V9 V=B5=A82=>ABV >A2VB;5==S. 
�060=0 B5<?5@0BC@0 2>48 – C <560E 22–26 °%, 0;5 <>65 @>AB8 9 
?@8 B5<?5@0BC@V 4> 32 °%. /20=AP:89 <>E є ?@5:@0A=8< =5@5AB>28< 
AC1AB@0B>< 4;S 1030BP>E V:@><5B0;P=8E @81 (@8A. 5.24).  
 

 

 

 

 

 

$8A. 5.24. /20=Aь:89 <>E 

 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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$>A;8=8, I> 2:>@V=NNBьAO 2 ґ@C=BV 

�01><10 2>4O=0. *59 284 :01><18 =091V;PH ?>H8@5=89 2 
0:20@VC<0E ?>G0B:V2FV2. �W 0@50; C ?@8@>4V – 2V4 #V245==>W 
 5:A8:8 4> #V2=VG=>W �@078;VW. %B51;0, ?@8:@0H5=V 2Vє?>4V1=8< 
SA:@02>-75;5=8< ;8ABS<, <>6CBP AS30B8 4>268=8 1,5–2 <. 
$>7<=>6CєBPAS ?03>=0<8, S:V 2V4E>4SBP 2V4 :>@5=S. �;S 
CB2>@5==S :CI0 AB51;> @>7@V70RBP =0 =525;8:V G0AB8=8, S:V 
A04SBP C :@C?=>75@=8AB89 ?VA>: 01> 3@02V9. $>A;8=0 
A2VB;>;R1=0, 4>1@5 @>AB5 ?@8 SA:@02><C 25@E=P><C >A2VB;5==V 9 
B5<?5@0BC@V 2>48 22–25°%. #>30=> ?5@5=>A8BP G0ABV ?5@5A04:8. 
#@8 28:>@8AB0==V S: =5@5AB>2>3> AC1AB@0BC H284:> 38=5, 0;5 2 
45:>@0B82=><C 0:20@VC<V C 283;S4V 4>1@5 @>728=5=>3> :CI0 
A;C68BP ?@8BC;:>< 4;S <0;P:V2 (@8A. 5.25). 
 

 

 

$8A. 5.25. �01><10 2>4O=0 

�;>45O :0=04Aь:0. �;>45S ?>H8@5=0 C 2>4>9<0E <0965 2AVєW 
75<=>W :C;V, E>G0 WW 10BP:V2I8=>R є �0=040 9 %,�. �>23V, 
1030B>@07>2> @>730;C65=V AB51;0 =5ACBP =0 A>1V ;8ABS B5<=>-
75;5=>3> :>;P>@C 7024>26:8 4> 1,5 A<. $>7<=>65==S 2V41C20єBPAS 
?5@5206=> 2535B0B82=8< A?>A>1><. � >?B8<0;P=8E C<>20E 
5;>45S H284:> @>AB5, CB2>@RRG8 3CABV 70@>ABV. ';VB:C 1C@E;82> 
@>7@>AB0єBPAS, 0 4> 78<8, 70728G09, 2V4<8@0є. �>1@5 283;S40є 2 
0:20@VC<V 7 G8AB>R ?@>7>@>R 2>4>R 9 ?><V@=8< @>7AVS=8< 
>A2VB;5==S<. �> B5<?5@0BC@8 =528103;820 (@8A. 5.26). 

 

 

$8A. 5.26. �;>45O :0=04Aь:0 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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�@8?B>:>@8=0 �;0AA0. "4=0 7 =091V;PH ?>H8@5=8E 
:@8?B>:>@8= 2 0:20@VC<0E ;R18B5;V2. �5:>@0B82=>3> 283;S4C FV9 
@>A;8=V 4>40є ;8ABS, 25@E=S AB>@>=0 S:>3> <>65 1CB8 2V4 
>;82:>2>-75;5=>3> 4> B5<=>-75;5=>3> :>;P>@C, 0 =86=S <0є 
30@=89 ?C@?C@>289 2V4BV=>:.  

 

 

 

 

$8A. 5.27. �@8?B>:>@8=0 �;0AA0 

�0BP:V2I8=0 :@8?B>:>@8=8 �;0AA0 – &0W;0=4. $>A;8=0 4>A8BP 
25;8:0, ;8ABS @07>< V7 ?03>=0<8 4>AS30є 50 A< 4>268=8. �CI, 
I> <VAB8BP 10–15 ;8AB:V2, 28:>@8AB>2CRBP S: AC1AB@0B 4;S 
=5@5ABC A:0;S@V9, 0 B0:>6 S: HBCG=5 70B5<=5==S S:>WAP G0AB8=8 
0:20@VC<0 (@8A. 5.27).  

�EV=>4>@CA 3>@87>=B0;ь=89. #>H8@5=89 C 10A59=V �<07>=:8. 
*5 30@=0 0:20@VC<=0 @>A;8=0, I> C 28A>BC =5 ?5@528ICє 15–25 A<. 
�>@>A;0 @>A;8=0 <0є 4> 20 ;8AB:V2, @>7<VI5=8E ?5@5206=> 
3>@87>=B0;P=>. �8ABS 25;8:5, 4>268=>R 1;87P:> 15 A< 9 
H8@8=>R 4> 10 A< (@8A. 5.28).  

 

 

 

 

 

 

$8A. 5.28. �EV=>4>@CA 3>@87>=B0;ь=89 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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!040є ?5@5203C <’S:V9, 7;53:0 :8A;V9 2>4V, G0AB8=C S:>W 20@B> 
?5@V>48G=> <V=SB8. &5<?5@0BC@0 2>48 – 22–26°%. "A2VB;5==S 
?>28==5 1CB8 4>A8BP SA:@028< V B@820;8<. #V4 :>@V=P, ?@8 
<>6;82>ABV, ?>B@V1=> ?>:;0AB8 B@>E8 2820@5=>3> B>@DC G8 
B01;5B:C 7 ?V4682>R. 

�EV=>4>@CA 0<07>=Aь:89. #>H8@5=89 C @VGFV �<07>=:0. 
+5@57 25;8:V @>7<V@8 (28A>B0 4> 60 A<) V 7=0G=C :V;P:VABP ;8ABS 
20@B> :C;PB82C20B8 C 28A>:8E 0:20@VC<0E. �8ABS SA:@02>-
75;5=>3> :>;P>@C. � >?B8<0;P=8E C<>20E 5EV=>4>@CA 
0<07>=AP:89 H284:> @>7<=>6CєBPAS 70 4>?><>3>R «2CAV2», =0 S:8E 
7’S2;SєBPAS 25;8:0 :V;P:VABP <>;>48E @>A;8=. �@0I8< �@C=B>< є 
:@C?=>75@=8AB89 ?VA>: 01> 3@02V9, ?V4 S:89 ?>:;045=> B>@D. 
!040є ?5@5203C <’S:V9 2>4V, SA:@02><C 25@E=P><C >A2VB;5==R 9 
B5<?5@0BC@V 24–26°%, E>G0 ?5@5=>A8BP V :>@>B:>G0A=V 7=0G=V 
?V428I5==S B5<?5@0BC@8 (@8A. 5.29). 

 

$8A. 5.29. �EV=>4>@CA 0<07>=Aь:89 

!V<D5O. "4=0 7 =09:@0A82VH8E 0:20@VC<=8E @>A;8=. �0;56=> 
2V4 >A2VB;5==S, 740B=0 7<V=R20B8 A2>є 7010@2;5==S (@8A. 5.30). 

�8ABS 2 4V0<5B@V 4>AS30є ?>=04 20 A<. �>=> 75;5=C20B>3> 01> 
G5@2>=>3> :>;P>@C 7 DV>;5B>28<8 ?;S<0<8 @V7=>3> @>7<V@C. 
$>A;8=0 =040є ?5@5203C 4>A8BP SA:@02><C >A2VB;5==R 9 2>4V 
6>@AB:VABR 10–14°. $>7<=>6CєBPAS 2535B0B82=>. �>40 ?>28==0 
<0B8 B5<?5@0BC@C 24–26°%. $>A;8=0 ;R18BP 701>;>G5=89 �@C=B. 
 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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$8A. 5.30. !V<D5O 

�8<>==8:. �8<>==8: ?>H8@5=89 C 2>4>9<0E &0W;0=4C B0 
�=4>=57VW. %B51;> @>A;8=8 B>2AB5, 4>235, 70 A2>єR AB@C:BC@>R 
AE>65 =0 3V;:C 45@520. �8AB:8 @>7<VI5=V ?>?0@=> >48= =02?@>B8 
>4=>3>, 1;V4>-75;5=>3> 01> 75;5=>3> :>;P>@C (@8A. 5.31). 

$>7<=>6CєBPAS AB51;>28<8 ?03>=0<8.  >65 @>AB8 S: C 
70=C@5=><C, B0: V 2 =570=C@5=><C C 2>4C AB0=V. !040є ?5@5203C 
SA:@02><C A2VB;C. �> B5<?5@0BC@8 B0 S:>ABV 2>48 ;8<>==8: 
=528103;8289. 

 

 

 

 

 

 

 

$8A. 5.31. �8<>==8: 

�0;VA=5@VO A?V@0;ь=0. �0;VA=5@VS – >4=0 7 =09?>H8@5=VH8E 
0:20@VC<=8E @>A;8=, S:>R 70A046CRBP 704=V9 D>= 0:20@VC<0 
(@8A. 5.32). �C65 =528103;820. � 0:20@VC<V @>7<=>6CєBPAS 25AP 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 
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@V:, 7451V;PH>3> ?03>=0<8. �8ABS AB@VG:>?>4V1=5, 4>268=>R 4> 
60 A<, ?5@5206=> SA:@02>-75;5=>3> :>;P>@C. �0157?5GCє 2>4C :8A=5< 

V 15@5 0:B82=C CG0ABP C :@C3>>1V3C >@30=VG=8E B0 =5>@30=VG=8E 
@5G>28=. #>B@51Cє @53C;S@=>3> ?@>@V46C20==S.  

 

 

 

 

 

 

$8A. 5.32. �0;VA=5@VO A?V@0;ь=0 

�V3@>DV;0 1030B>=0AV==0. &@0?;SєBPAS 2 ?>2V;P=> ?@>B>G=8E 
2>40E #V245==>-%EV4=>W �7VW. +5@57 A2>R =528103;82VABP ?>H8@5=0 
2 0:20@VC<0E ;R18B5;V2. !0 4>23><C 9 B>2AB><C AB51;V ?>?0@=> 
@>7<VI5=V 4>23V, 4>A8BP 2C7P:V ;8AB:8 A2VB;>-75;5=>3> :>;P>@C 
(@8A. 5.33). !528103;820 4> >A2VB;5==S, 6>@AB:>ABV 9 :8A;>B=>ABV 
2>48. �>1@5 ?5@5=>A8BP :>;820==S B5<?5@0BC@8 2V4 20 4> 30°%, 
0;5 >?B8<0;P=8<8 C<>20<8 <>6=0 22060B8 B5<?5@0BC@C 2>48 
22–25°%, SA:@025 >A2VB;5==S B0 6>@AB:VABP C <560E 6–10°. +5@57 
740B=VABP 4>2389 G0A ?5@51C20B8 157 A2VB;0 є E>@>H8< 
=5@5AB>28< AC1AB@0B>< 4;S V:@><5B0;P=8E @81. 

 

 

 

 

$8A. 5.33. �V3@>DV;0 1030B>=0AV==0 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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�N42V3VO. $>A;8=0 ?>H8@5=0 C 2>4>9<0E %,�. !525;8:>3> 
@>7<V@C ;8ABS @>AB5 =0 4>238E >:@C3;8E AB51;0E. �E=V @>7<V@8 9 
D>@<0 70;560BP 2V4 C<>2 CB@8<0==S (@8A. 5.34). �5@E=S AB>@>=0 
;8ABS 2V4 A2VB;>-75;5=>3> 4> >;82:>2>3> :>;P>@C, =86=S – 
70728G09 G5@2>=C20B>3>. $>7<=>6CєBPAS ;R42V3VS 682FS<8. 
!040є ?5@5203C A8;P=><C 25@E=P><C >A2VB;5==R B0 B5<?5@0BC@V 
2>48 2V4 20 4> 27°%. #@8 =528A>:><C @V2=V 2>48 <>65 @>AB8 =04 WW 
?>25@E=5R, B>4V =0 =V9 7’S2;SRBPAS 4@V1=V :2VB8. �@0I8E 
@57C;PB0BV2 ?@8 :C;PB82C20==V <>6=0 4><>3B8AS ?>A04:>R 
;R42V3VW 2 3>@I8:8 7 ?VA:><. 

 

 

 

 

 

 

$8A. 5.34. �N42V3VO 

З=0G5==O 0:20@VC<=8E @>A;8=. �:20@VC<=V @>A;8=8 <0RBP 25;8:5 
5AB5B8G=5 7=0G5==S 2 0:20@VC<V, 0 B0:>6 =0A8GCRBP 2>4C :8A=5<, 
є =5@5AB>28< AC1AB@0B>< 4;S V:@><5B0;P=8E @81. �@V1=>;8ABV 
@>A;8=8 2V4V3@0RBP @>;P A2>є@V4=>3> DV;PB@0, I> A?@8Sє 
>G8I5==R 2>48. �5S:V 2848 2>4=8E @>A;8= A;C60BP 4>40B:>28< 
:>@<>< 4;S @>A;8=>W4=8E @81. �V;PHVABP @>A;8= ?@VA=>2>4=8E 
0:20@VC<V2 =0;568BP 4> 2V44V;C ?>:@8B>=0AV==8E V <0є B@>?VG=5 
?>E>465==S; C <>@AP:><C 0:20@VC<V ?5@52060RBP 2>4>@>ABV. 

 

"A=>2=V ?@028;0 ?>A04:8 0:20@VC<=8E @>A;8= 

1. %2VB;>;R1=V @>A;8=8 ?>28==V @>7<VIC20B8AS =0 =091V;PH 
>A2VB;5=><C <VAFV; 25;8:V @>A;8=8, S:V 740B=V @>7@>AB0B8AS, 
20@B> 28A046C20B8 ?> >4=V9. 

$>74V; 5. $V7=><4=VF=VEFь 684V6 4:64DVG<=8х F64D8= F4 D>E;8= 

https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%B8%D1%82%D0%BE%D0%BD%D0%B0%D1%81%D1%96%D0%BD%D0%BD%D1%96
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%96
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2. $>A;8=8 7 B>=:8< ?V@’WAB8< ;8ABS< 4>1@5 283;S40B8<CBP, 
S:I> 2>=8 ?>A0465=V :CI5<. 
3. !091V;PH 28A>:V 9 H8@>:>;8ABV @>A;8=8 ?>B@V1=> A048B8 

?> :CB:0E 01> 1V;S 704=P>3> A:;0, =525;8:V :CI8ABV @>A;8=8 – C 
A5@54=V9 G0AB8=V 0:20@VC<0, 0 =094@V1=VHV − 1;86G5 4> ?5@54=P>3> 
A:;0. 
4. #@8 ?>A04FV <>;>48E @>A;8=, S:V I5 =5 4>AS3;8 <0:A8<0;P=8E 

@>7<V@V2, 20@B> 2@0E>2C20B8 WE ?>40;PH89 @VAB. 
 

 

"A=>2=V ?@028;0 4>3;O4C 70 0:20@VC<=8<8 @>A;8=0<8 

1. $>A;8=8 ?>B@V1=> >G8I0B8 2V4 H:V4;828E 2>4>@>AB59. 
2. #5@54 ?5@5<VI5==S< 2 0:20@VC< 20@B> >1@V70B8 :>@V==S, 

70;8H0RG8 4–5 A<. 
3. !5 A04VBP @>A;8=8 1;86G5 =V6 =0 7 A< >4=0 2V4 >4=>W. 
4. � 0:20@VC< V7 4>A8BP @CE;828<8 @81:0<8 @>A;8=8 

?><VI0RBP C A?5FV0;P=8E 3>@I8:0E. 
5. "A2VB;5==S – =5 <5=H5 12 3>48= =0 4>1C. 
6. �5;8:V @>A;8=8 (>A>1;82> ?>:@8B>=0AV==V) ?><VI0RBP 2 

0:20@VC< @0=VH5, =V6 @81C. 
7. $>A;8=8 ?>B@51CRBP ?V4682;5==S 4>1@820<8. 
/:I> 4>B@8<C20B8AS 28I5=02545=8E ?@028;, B> 4>3;S4 70 

0:20@VC<=8<8 @>A;8=0<8 ?@8=>A8B8<5 20< ;8H5 704>2>;5==S 9 
AB2>@8BP :><D>@B=5 A5@54>28I5 ?@>6820==S 4;S @81>:. 

 

 

�>254VBь 01> A?@>ABC9B5 B25@465==O: 
 �57 @>A;8= @81:8 =5 7<>6CBь 040?BC20B8AO 4> 68BBO 2 

0:20@VC<V. 
 І7 157;VGV ?@54AB02=8:V2 2>4=>W D;>@8, 70728G09, 0:20@VC<VAB8 

2818@0NBь 28IV A?>@>2V (=0?@8:;04 B09;0=4Aь:C ?0?>@>Bь).  
 �;O @81, O:V =5 GCB;82V 4> 6>@AB:>ABV 2>48, FV;:>< 

?V4V94CBь 4@V1=>:2VB:>2V 5EV=>4>@CA8.  

 

�0?>2=VBP B01;8FR «�:>;>3VG=V 3@C?8 @>A;8=». 

%6VF;4=4 �G4=V:, �=4DV9 К>;>E>: 
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&01;8FO 5.1 

�:>;>3VG=V 3@C?8 @>A;8= 

�@C?0 @>A;8= #@54AB02=8: 

$>A;8=8, I> ?;020RBP =0 ?>25@E=V  
G8 2 B>2IV 2>48 

 

$>A;8=8, I> 2:>@V=RRBPAS 2 �@C=BV  

$>A;8=8, I> ?@8:@V?;RRBPAS  
4> AC1AB@0BC 

 

 

#>?>2=VBь A2V9 0:20@VC<=89 A;>2=8: 

  :20@VC<=V @>A;8=8 – F5 71V@=0 =0720 B0:A>=><VG=> 
@V7=>@V4=8E @>A;8= 3V4@>1V>=BV2, O:8E CB@8<CNBь 2 0:20@VC<0E 
V7 45:>@0B82=>N <5B>N. 

 #;59AB>DVB8 – F5 @>A;8=8, O:V =5 70:@V?;5=V :>@5=O<8 9 
2V;ь=> ?;020NBь C B>2IV 2>48 01> =0 WW ?>25@E=V. #@54AB02=8:8 – 
@OA:0, @>3>;8A=8: 70=C@5=89, A0;ь2V=VO. 

 �V4@>DVB8 – @>A;8=8, O:V G0AB:>2> 70=C@5=V C 2>4C. 
 �V40B>DV B8 – 2>4=V @>A;8=8, FV;:>< 01> 1V;ьH>N A2>єN 

G0AB8=>N 70=C@5=V C 2>4C (=0 2V4<V=C 2V4 3V4@>DVBV2, 70=C@5=8E C 
2>4C BV;ь:8 =86=ь>N G0AB8=>N). 

 

'7030;ь=VBь 282G5=5 7 B5<8: 

1. /:V 1C20RBP 5:>;>3VG=V 3@C?8 0:20@VC<=8E @>A;8=? 
2. �09B5 AB8A;C E0@0:B5@8AB8:C: 
0) @>A;8=, I> ?;020RBP =0 ?>25@E=V; 
1) @>A;8=, I> 2:>@V=RRBPAS 2 �@C=BV; 
2) @>A;8=, I> ?@8:@V?;5=V 4> �@C=BC. 

3. /:5 5:>;>3VG=5 7=0G5==S 0:20@VC<=8E @>A;8=? 
 

&2>@GV 70240==O =0 281V@ 

1. %:;04VBь ?@>5:B =0 B5<C: «�5;5=0 @04VABь 0:20@VC<0 01> 
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