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"�" «&@5AB ,0EB>A?5FAB@>9», 223710,  8=A:0O >1;0ABL, %>;83>@A:89 

@09>=, 3. %>;83>@A:-4. E-mail: trest@shahta.by; B5;.: (0174) 230006; D0:A: 
(0174) 235591. 

"A=>2=K5 284K 45OB5;L=>AB8: 
– 3>@=>-?@>E>4G5A:85 @01>BK; 
– 3>@=>-:0?8B0;L=K5 @01>BK; 
– 1C@>2K5 @01>BK; 
– @5<>=B=K5 8 AB@>8B5;L=>-<>=B06=K5 @01>BK. 
!0 ?@54?@8OB88 2=54@5=K 8 CA?5H=> DC=:F8>=8@CNB A8AB5<0 <5-

=546<5=B0 :0G5AB20 2 A>>B25BAB288 A B@51>20=8O<8 ISO 9001:2015 8 A8AB5<0 
C?@02;5=8O >:@C60NI59 A@54>9, A>>B25BAB2CNI0O B@51>20=8O< 
ISO 14001:2015, 459AB285 :>B>@KE ?>4B25@645=> A5@B8D8:0B0<8.  

 

1.2 �5M4S I4D4>F9D<EF<>4 F9DD<FBD<< 6B;6989A<S B5N9>F4 

 

#@>5:B8@C5<K9 >1J5:B  @0A?>;>65= 2 A525@>-2>AB>G=>9 G0AB8 %>;8-
3>@A:>3> @09>=0 =0 B5@@8B>@88 +56528GA:>3> A5;LA:>3> A>25B0 8 =0 B5@@8B>-
@88 �5;>@CAA:>3> :0;85=>A=>3>  10AA59=0, 2>AB>G=55 4. #>3>AB-2, A525@>-
70?04=55 4. #>3>AB-1 8 N3>-70?04=55 4. �0;5AL5. 'G0AB>: AB@>8B5;LAB20 740-
=89 8 A>>@C65=89 4;O F5;59 @K1>2>4AB20 =0 ?@C45 « 0@:>2I8=0» @07<5I0-
5BAO =0 H0EB=>< ?>;5 &@5BL53> @C4>C?@02;5=8O, @0A?>;>65==>3> 2 A525@=>9 
G0AB8 %B0@>18=A:>3> <5AB>@>645=8O :0;89=KE A>;59 (@8AC=>: 1.1). 
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$8AC=>: 1.1 – "17>@=0O AE5<0 B5@@8B>@88 @07<5I5=8O >1J5:B0 
 

'G0AB>: ?@>5:B8@>20=8O =0E>48BAO =0 7=0G8B5;L=>< C40;5=88 >B >1J5:-
B>2 A 8=65=5@=K< >15A?5G5=85<. 

"1J5:BK ?@>5:B8@>20=8O =0E>4OBAO 2 ?@81@56=>9 ?>;>A5 8 2>4>>E@0-
=>9 7>=5 ?@C40 « 0@:>2I8=0» 8 2 2>4>>E@0=>9 7>=5 @5:8 %;CGL. 

"1J5:B AB@>8B5;LAB20 =0E>48BAO =0 ?>4@010BK205<>9 B5@@8B>@88. 
"1I0O ?;>I04L >B2545==KE 75<5;L=KE CG0AB:>2 –8,4589 30. 
#;>I04L B5@@8B>@88 2 3@0=8F0E ?@>5:B8@>20=8O A>AB02;O5B 1,61 30, 2 

B>< G8A;5: ?;>I04L ?>:@KB89 – 0,84 30, ?;>I04L 70AB@>9:8 – 0,28 30, ?;>-
I04L >75;5=5=8O – 0,49 30. 
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1.3 �5M<9 E6989A<S B C?4A<DG9@B= 89SF9?PABEF< 

 

!0AB>OI8< ?@>5:B>< ?@54CA<0B@8205BAO AB@>8B5;LAB2>: 
– 4>< @K1>;>20 - (?>7.1 ?> 3.?.); (DC=:F8>=8@C5B 2 ;5B=55 2@5<O); 
– E>7O9AB25==0O ?>AB@>9:0 № 1 (?>7.2.1 ?> 3.?.); 
– AB>@>6:0 (?>7.2 ?> 3.?., 1;>:-:>=B59=5@ 702>4A:>3> 873>B>2;5=8O); 
– 18>BC0;5B  (?>7.3 ?> 3.?., 1;>:-:>=B59=5@ 702>4A:>3> 873>B>2;5=8O); 
– 42CE ?8@A>2 B->1@07=>9 D>@<K; 
– ?OB8 <>AB>2. 
�40=85 4><0 @K1>;>20 – >4=>MB06=>5, ?@O<>C3>;L=>9 D>@<K 2 ?;0=5 A 

@07<5@0<8 2 >AOE 10,52 E 10,15 <, =5>B0?;8205<>5, ?@54=07=0G5==>5 4;O M:A-
?;C0B0F88 2 ;5B=89 ?5@8>4. 

%B>@>6:0 ?@54AB02;O5B A>1>9 1;>:-:>=B59=5@ 702>4A:>3> 873>B>2;5-
=8O.  � :><?;5:B=CN ?>AB02:C 2E>4OB: =5ACI89 :0@:0A, >1;8F>2>G=K5 M;5-
<5=BK AB5= 8 :@>2;8, 2=CB@5==OO >B45;:0 AB5=, ?>;0, ?>B>;:0, >:=0, 425@8. 
�@>2;O - 42CEA:0B=0O, 87 <5B0;;8G5A:>3> >F8=:>20==>3> ?@>D;8AB0, A 
=0@C6=K< =5>@30=87>20==K< 2>4>AB>:><. "1;8F>2:0 AB5= A=0@C68 740=8O - 
<5B0;;8G5A:89 >F8=:>20==K9 ?@>D;8AB. � :0G5AB25 =03@520B5;L=KE ?@81>-
@>2 ?@8=OBK :>=25:B>@K M;5:B@8G5A:85 A> 2AB@>5==K<8 B5@<>AB0B0<8  IP 30. 

%>>@C65=85 E>7O9AB25==>9 ?>AB@>9:8 2K?>;=5=> 2 <5B0;;8G5A:8E 
:>=AB@C:F8OE.  

�40=85 18>BC0;5B0 - >4=>MB06=K9 :>=B59=5@=K9 1;>: 702>4A:>3> 873>-
B>2;5=8O. 

#>:@KB85 ?8@A0 – 45@52O==K9 =0AB8; ?> 45@52O==><C >12O7>G=><C 
1@CAC. �@CA >?8@05BAO =0 <5B0;;8G5A:85 28=B>2K5 A208. 

#>:@KB85 <>AB>2 – 45@52O==K9 =0AB8; ?> 45@52O==><C >12O7>G=><C 
1@CAC. �@CA >?8@05BAO =0 <5B0;;8G5A:85 28=B>2K5 A208. 
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2 А?PF9DA4F<6AO9 64D<4AFO D4;@9M9A<S C?4A<DG9@B= 
89SF9?PABEF< 

 
�4D<4AF 1. $4;@9M9A<9 CDB9>F<DG9@B7B B5N9>F4 CB CD<AOFO@ F9IAB-

?B7<K9E><@ D9L9A<O@: «%FDB<F9?PEF6B ;84A<= < EBBDG:9A<= 8?O J9?9= DO-
5B6B8EF64 A4 CDG89 «�4D>B6M<A4» 6 %B?<7BDE>B@ D4=BA9 �<AE>B= B5?4EF<» 

*5;5A>>1@07=>ABL >ACI5AB2;5=8O 40==>3> ?@>5:B0 A>AB>8B 2 A;54CN-
I5<: 

- A>740=85 1;03>?@8OB=KE CA;>289 4;O 2545=8O ?@><KA;>2>3> @K1>-
2>4AB20 8 >ACI5AB2;5=8O ;N18B5;LA:>3> ;>20 70 AG5B AB@>8B5;LAB20 4><0 
@K1>;>20, E>7O9AB25==>9 ?>AB@>9:8 8 AB>@>6:8; >1>@C4>20=85 5-B8 <>AB8-
:>2 4;O ;>20 @K1K 8 42CE ?8@A>2 B->1@07=>9 D>@<K; >1>@C4>20=85 A0=8B0@-
=>9 7>=K A CAB0=>2:>9 18>BC0;5B0; 

- C;CGH5=85 M:>;>38G5A:>3> A>AB>O=8O ?@8;530NI59 B5@@8B>@88; 
>E@0=0 2>4>ё<0 8 A>45@60=85 2 =04;560I5< A0=8B0@=>< A>AB>O=88 15@53>-
2KE CG0AB:>2 @K1>;>2=KE C3>489; 

- 2 ?5@A?5:B825 ?@8 ?>;>68B5;L=>< @5H5=88 > 75<;5>B2545=88 ?>4 
>1J5:BK 4>;3>2@5<5==>3> ?>;L7>20=8O, 1C4CB >1>@C4>20=K 4>?>;=8B5;L=K5 
>1J5:BK @5:@50F8>==>9 8=D@0AB@C:BC@K, 2:;NG0O: >1>@C4>20=85 ?8:=8:>-
2KE 7>=; CAB0=>2:0 ?5@54286=>3> 203>=G8:0, =5>1E>48<>3> 4;O 2545=8O @K-
1>;>2=>3> E>7O9AB20, 0 8<5==> 4;O >ACI5AB2;5=8O >E@0=K 2>4>ё<0, E@0=5=8O 
8=25=B0@O 8 ?@><KA;>2KE >@C489 @K1>;>2AB20, @50;870F88 ?CBё2>:, >B4KE0 
?5@A>=0;0; >E@0=O5<0O 02B>AB>O=:0 A ?C=:B>< @50;870F88 ?CBё2>: 8 ?@>:0B0 
8=25=B0@O; >1CAB@>9AB2> ?@8G0;>2 4;O <0;><5@=KE AC4>2; 4>< @K10:0; >1C-
AB@>9AB2> >3@0645=8O 2 ?@545;0E 75<5;L=>3> CG0AB:0, 2K45;5==>3> 2 A>>B-
25BAB288 A :><?;5:A=K< ?;0=>< 8A?>;L7>20=8O @K1>;>2=KE C3>489; 

- @50;870F8O ?@>5:B=KE @5H5=89 ?>72>;8B >?B8<878@>20BL 2545=85 
@K1>;>2=>3> E>7O9AB20 2 @K1>;>2=KE C3>4LOE ?@C40 « 0@:>2I8=0», GB> 2 
A2>N >G5@54L >B@078BAO =0 C25;8G5=88 ?>A5I05<>AB8 >1J5:B0 ;N18B5;O<8 
@K1>;>2AB20 8 1C45B A?>A>1AB2>20BL @0728B8N BC@87<0. 

�4D<4AF 2. «�G?96B=» 64D<4AF» – BF>4; BF D94?<;4J<< CDB9>F4 

� :0G5AB25 0;LB5@=0B82=>3> 20@80=B0 @0AA<>B@5= «=C;52>9» 20@80=B. 
"B:07 >B @50;870F88 ?@>5:B0 ?@82545B : >BACBAB28N 2>7<>6=>AB8 A>740=8O  
1;03>?@8OB=KE CA;>289 4;O 2545=8O ?@><KA;>2>3> @K1>2>4AB20 8 >ACI5AB2-
;5=8O ;N18B5;LA:>3> ;>20, >1>@C4>20=8O 4>?>;=8B5;L=KE >1J5:B>2 @5:@50-
F8>==>9 8=D@0AB@C:BC@K, 0 B0:65 C;CGH5=8O M:>;>38G5A:>3> A>AB>O=8O 
?@8;530NI59 B5@@8B>@88. 
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3 �J9A>4 EGM9EF6GRM97B EBEFBSA<S B>DG:4RM9= ED98O 
D97<BA4 C?4A<DG9@B= 89SF9?PABEF< 

 

3.1 �D<DB8AO9 >B@CBA9AFO < B5N9>FO 

 

3.1.1 К?<@4F < @9F9BDB?B7<K9E><9 GE?B6<S 

� A>>B25BAB288 A 35>3@0D8G5A:8< ?>;>65=85< 2 @09>=5 @0A?>;>65=8O 
>1J5:B0, :0: 8 =0 2A59 B5@@8B>@88 �5;0@CA8, AD>@<8@>20;AO C<5@5==K9, ?5-
@5E>4=K9 >B <>@A:>3> : :>=B8=5=B0;L=><C :;8<0B, A <O3:>9 8 2;06=>9 78-
<>9, :>@>B:>9 25A=>9, C<5@5==> B5?;K< ;5B><, AK@>9 >A5=LN. "A=>2=K5 
G5@BK :;8<0B0 – <O3:>ABL, >B=>A8B5;L=> =51>;LH85 0<?;8BC4K B5<?5@0BC@, 
4>AB0B>G=>5 :>;8G5AB2> >A04:>2, =5CAB>9G82K9 E0@0:B5@ ?>3>4K.  

� ?>A;54=85 45AOB8;5B8O >B<5G05BAO C<5=LH5=85 :>=B8=5=B0;L=>AB8 
:;8<0B0, GB> A2O70=> A ?>B5?;5=85< 2 78<=55 2@5<O 3>40. �;O =53> E0@0:B5@-
=K ACI5AB25==K5 B5<?5@0BC@=K5 @07;8G8O <564C ;5B>< 8 78<>9. 

"A=>2=K5 :;8<0B>>1@07CNI85 D0:B>@K: 
- @0A?>;>65=85 B5@@8B>@88 @5A?C1;8:8 2 C<5@5==KE H8@>B0E; 
- >BACBAB285 >@>3@0D8G5A:8E ?@53@04, ?@5>1;040=85 @02=8==>3> @5;L5D0; 
- >B=>A8B5;L=>5 C40;5=85 >B �B;0=B8G5A:>3> >:50=0. 
#@5>1;040=85 2 �5;0@CA8 @02=8= 8 >BACBAB285 :@C?=KE 2>72KH5==>-

AB59 >1;53G0NB ?>ABC?;5=85 <>@A:8E 2>74CH=KE <0AA A �B;0=B8:8, 8 :>=B8-
=5=B0;L=KE - A 2>AB>:0 8 A525@>-2>AB>:0. #5@2K5 ?@8=>AOB 78<>9 G0ABK5 >B-
B5?5;8 8 A=53>?04K, ;5B>< A =8<8 ?@8E>48B ?@>E;04=0O 4>64;820O ?>3>40. 
�B>@K5 =5@54:> A;C60B ?@8G8=>9 CA8;5=8O 78<=8E <>@>7>2 8 ;5B=59 60@K. 
"4=0:> 1;03>40@O 2>7459AB28N <>@A:8E 2>74CH=KE <0AA 4;8B5;L=0O 60@0 8 
70ACE0 - B0:>5 65 @54:>5 O2;5=85, :0: 8 ?@>4>;68B5;L=K5 CAB>9G82K5 <>@>-
7K 78<>9, G0ABK5 A<5=K ?>3>4K ?@>8AE>4OB 2> 2A5 2@5<5=0 3>40. 

�;8609H0O <5B5>AB0=F8O : ?@>5:B8@C5<><C >1J5:BC @0A?>;>65=0 2       
3. %;CF: C@>G8I5 #C?>@52>  8=A:>9 >1;0AB8. 

�;8<0B @09>=0 C<5@5==>-:>=B8=5=B0;L=K9. #@8 MB>< ?>3>40 D>@<8@C-
5BAO 2 7028A8<>AB8 >B =0?@02;5=8O ?5@5=>A0 2>74CH=KE <0AA. �>AB>G=K9 ?5-
@5=>A >?@545;O5B :>=B8=5=B0;L=K9 E0@0:B5@, 0 70?04=K9 – 2;8O=85 0B;0=B8-
G5A:8E <0AA, >1CA;02;820NI8E >1;0G=>ABL 8 2KA>:CN 2;06=>ABL. 

�5;8G8=0 A>;=5G=>9 @0480F88 >?@545;O5BAO :>;8G5AB2>< A>;=5G=KE 
4=59, 2KA>B>9 A>;=F0 =04 3>@87>=B>< 8 H8@>B=K< ?>;>65=85< B5@@8B>@88. 
$07=>ABL 2 2KA>B5 AB>O=8O A>;=F0 ;5B>< 8 78<>9 A>AB02;O5B 47°, @07=>ABL 2 
?@>4>;68B5;L=>AB8 4=O – >:>;> 8 G0A>2. 

#@>4>;68B5;L=>ABL A>;=5G=>3> A8O=8O >:>;> 1100 G0A>2 2 3>4. #@8 
MB>< =0 <09 – 8N;L ?@8E>48BAO 66 – 69 %, =0 <0@B – 0?@5;L – 15 % 8 >:>;>  
20 % =0 >A5=L 8 78<C. %C<<0@=0O A>;=5G=0O @0480F8O A>AB02;O5B 90 ::0;/<2. 

$0480F8>==K9 D>= – 0,36 :8/:<². 
&5?;>2>9 @568< E0@0:B5@87C5BAO ?>;>68B5;L=>9 A@54=53>4>2>9 B5<-

?5@0BC@>9 2 6,5° %. %0<K9 Bё?;K9 <5AOF – 8N;L ?;NA 18° %, A0<K9 E>;>4-
=K9 – O=20@L – <8=CA 6° % (@8AC=>: 3.1). #@>4>;68B5;L=>ABL B5?;>3> ?5@8>-
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40 A> A@54=53>4>2>9 B5<?5@0BC@>9 A2KH5 0° % A>AB02;O5B 230 – 235 4=59. 
!0ABC?;5=85 A8;L=>9 60@K ;5B>< A2O70=> A ?@8E>4>< =0 =0HC B5@@8B>@8N 

B@>?8G5A:8E 2>74CH=KE <0AA.  

 

 
 

$8AC=>: 3.1- �>4>2>9 E>4 B5<?5@0BC@K 2>74CE0 
 

�>4>2>5 :>;8G5AB2> >A04:>2 580 <<, A@54=53>4>2>9 <0:A8<C< 2 8N;5 – 
023CAB5 (76 <<), <8=8<C< – 2 D52@0;5 (29 <<). %@54=55 G8A;> 4=59 A >A04:0-
<8 70 3>4 – 175 – 200 (@8AC=>: 3.2). 

 

 

$8AC=>: 3.2 – !08<5=LH0O, A@54=OO 8 =081>;LH0O <5AOG=0O AC<<0 >A04:>2 
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!081>;LH0O >B=>A8B5;L=0O 2;06=>ABL (85 – 90 %) =01;N405BAO 78<>9 
?@8 ?@5>1;040=88 0B;0=B8G5A:8E 2>74CH=KE <0AA. �5A=>9 >=0 A=8605BAO 4> 
75 – 80 %, ;5B>< – 4> 65 –70 %, 0 8=>340 ?@8 N6=>< 25B@5 8 2B>@65=88 B@>-
?8G5A:8E 2>74CH=KE <0AA – 4> 30 %.  

+8A;> 4=59 A BC<0=>< – 44 –76, >1;0G=KE 4=59 215 – 220, A0<K9 
?0A<C@=K9 <5AOF – 45:01@L, 0 <0:A8<C< A>;=5G=KE 4=59 ?@8E>48BAO =0 
8N;L – 023CAB. 

#>2B>@O5<>ABL 25B@>2 2 % >B >1I53> :>;8G5AB20 =01;N45=89 157 HB8-
;O: % – 9 %, %� – 10 %, � – 9 %, .� – 14 %, . – 11 %, .� – 11 %, � – 15 %, 

%� – 10 % (@8AC=>: 3.3). 
 

 
 

$8AC=>: 3.3 – #>2B>@O5<>ABL =0?@02;5=89 25B@0 (@C<1K, %) 2 3>@>45 %;CF:5 
 

�535B0F8>==K9 ?5@8>4 2 @09>=5 2 A@54=5< 190 – 195 4=59. %@54=OO 40-
B0 ?>A;54=8E 25A5==8E 70<>@>7:>2 – 1 <0O. �>;8G5AB2> 4=59 A 3>;>;ё4>< 70 
3>4 –10 – 15. %=56=K9 ?>:@>2 – 20-25 A< 70 78<C, =081>;LH89 – 2 D52@0;5. 
�>;8G5AB2> 4=59 A> A=56=K< ?>:@>2>< >B 100 – 110 =0 A525@5 @09>=0 4> 
90 – 100 4=59 =0 N35. �>;8G5AB2> 4=59 A >BB5?5;LN 70 45:01@L – D52@0;L – >B 
35 4> 40. 

�5A=0 =0ABC?05B A :>=F0 <0@B0 8 70:0=G8205BAO 2 =0G0;5 <0O, :>340 
A@54=5ACB>G=0O B5<?5@0BC@0 2KH5 10° %. -B>B ?5@8>4 E0@0:B5@ =5CAB>9G8-
2>9 ?>3>4>9 8 70<>@>7:0<8. �5B> =0G8=05BAO A> 2B>@>9 45:04K <0O 8 70:0=-
G8205BAO 2 B@5BL59 45:045 A5=BO1@O. "1KG=K5 ;5B=85 B5<?5@0BC@K 4=ё< 20 – 
23 °%, =>GLN 11 – 14 °%. "A5=L =0ABC?05B 2 :>=F5 A5=BO1@O 8 70:0=G8205BAO 2 
=>O1@5, :>340 A@54=5ACB>G=K5 B5<?5@0BC@K <5=LH5 0 °%. �8<0 ?@>4>;605BAO 
A :>=F0 =>O1@O 4> :>=F0 <0@B0. %@54=5<5AOG=0O B5<?5@0BC@0 O=20@O <8=CA 
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6 °%. #5@2K9 A=53 2K?0405B 2 A5@548=5 =>O1@O, 0 AE>48B 2 A@54=5< 2 A5@5-
48=5 <0@B0. &>;I8=0 A=56=>3> ?>:@>20 4>AB8305B 2 A@54=5< 25 – 30 A<. 

%@54=85 7=0G5=8O 4F@BEH9DAB7B 846?9A<S 2 D52@0;5 =0 >A=>20=88 
<=>3>;5B=8E =01;N45=89 A>AB02;ONB:  

- A@54=55 <5AOG=>5 – 747,9 << @B. AB. 
- 01A>;NB=K9 <0:A8<C< – 772,1 << @B. AB.  
- 01A>;NB=K9 <8=8<C< – 716,5 << @B. AB. 
%0<>5 2KA>:>5 A@54=55 <5AOG=>5 402;5=85 2 B5G5=85 8AA;54C5<>3> ?5-

@8>40 1K;> 2 2008 8 2017 3>40E (750 << @B. AB.), A0<>5 =87:>5 – 2 2002 3>4C 
(742 << @B. AB.). %@54=85 25;8G8=K 402;5=8O 4>AB0B>G=> CAB>9G82K, @07=>ABL 
<564C :@09=8<8 7=0G5=8O<8 A>AB02;O5B ;8HL 8 << @BCB=>3> AB>;10 (@8AC=>: 
3.4). 

 

 

$8AC=>: 3.4 – #>:070B5;8 0B<>AD5@=>3> 402;5=8O 2 D52@0;5 2 3.%;CF:5 
(2000–2020 33.) 

%0<>5 2KA>:>5 402;5=85 70 8AA;54C5<K9 ?5@8>4 1K;> 768 << @B. AB. 
(2011 8 2015 3>4K), GB> =865 01A>;NB=>3> <0:A8<C<0. �1A>;NB=K9 <8=8-
<C< – 716,5 << @B. AB. B0:65 =5 1K; ?>18B – =08<5=LH55 402;5=85 70 ?>A;54-
=85 20 ;5B 1K;> 70D8:A8@>20=> 2 2001 3>4C 8 A>AB028;> 722 << @BCB=>3> 
AB>;10. 

%@54=55 <5AOG=>5 7=0G5=85 0B<>AD5@=>3> 402;5=8O 2 D52@0;5 70 8AA;5-
4C5<K9 ?5@8>4 A>AB028;> 746,2 << @B. AB., GB> =865 A@54=8E <=>3>;5B=8E 
7=0G5=89. 

"1I0O F8@:C;OF8O 0B<>AD5@K >1CA;02;8205B ?@5>1;040=85 2 %;CF:5 
2> 2A5 A57>=K 3>40 25B@0 70?04=KE =0?@02;5=89, :@><5 25A=K, :>340 ?@5>1-
;040NB N3>-2>AB>G=K5 25B@K (@8AC=>: 3.5). 
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$8AC=>: 3.5 – #>2B>@O5<>ABL =0?@02;5=89 25B@0 2 D52@0;5 2 3.%;CF:5  
 

� 78<=85 <5AOFK 2 3>@>45 %;CF:5 2 A@54=5< ?@5>1;040NB 25B@K 
A;54CNI8E =0?@02;5=89: � – 17 % , .� – 18 %, . – 15 %, .� – 15 %, � – 
10 %,  %� – 7 %, % – 8 %, %� – 10 %. �5B@K 70?04=KE =0?@02;5=89 =01;N-
40;8AL G0I5 2A53> – 45 %. 

)0@0:B5@=>9 G5@B>9 0B<>AD5@=>9 F8@:C;OF88 O2;O5BAO G0AB0O A<5=0 
F8:;>=>2 8 0=B8F8:;>=>2, GB> ?@82>48B : =5CAB>9G82>AB8 ?>3>4K, >A>-
15==> >A5=LN 8 25A=>9. 

&9@C9D4FGD4 2>74CE0 O2;O5BAO >4=8< 87 206=59H8E M;5<5=B>2 
:;8<0B0. %@54=53>4>20O  B5<?5@0BC@0 2>74CE0 2 @09>=5 B5@@8B>@88 8AA;5-
4>20=8O A>AB02;O5B 6,4 °% (<5B5>AB0=F8O %;CF:). � D52@0;5 2 %;CF:5 2 
A@54=5< 1K205B 11 4=59 A >BB5?5;O<8 8 7 – 10 4=59 A> A@54=5ACB>G=>9 
B5<?5@0BC@>9 =865 <8=CA 10 °%. !87:85 B5<?5@0BC@K 2>74CE0 2 %;CF:5 2 
78<=85 <5AOFK >1KG=> A2O70=K A 2B>@65=8O<8 0@:B8G5A:8E 2>74CH=KE 
<0AA. 

�1A>;NB=K9 <8=8<C< B5<?5@0BC@K 2 D52@0;5 A>AB028; <8=CA  
36,2 °%, 01A>;NB=K9 <0:A8<C< – ?;NA 14,0 °%. 

%@54=OO <5AOG=0O B5<?5@0BC@0 2>74CE0 2 D52@0;5 2 3>@>45 %;CF:5 
A>AB02;O5B <8=CA 5,6°%. %@54=85 <=>3>;5B=85 7=0G5=8O 4=52=KE B5<?5@0-
BC@ D52@0;O 2 3. %;CF:5 A>AB02;ONB <8=CA 2,1°%. 

%0<K< B5?;K< <5AOF5< O2;O5BAO 8N;L, A@54=OO  <5AOG=0O B5<?5@0-
BC@0 ?> <=>3>;5B=8< 40==K< :>B>@>3> A>AB02;O5B 18 °% (@8AC=>: 3.6). 
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$8AC=>: 3.6 - %@54=85 <5AOG=K5 B5<?5@0BC@K 8 :>;8G5AB2> >A04:>2 

(<5B5>AB0=F8O %;CF:, A@54=5<=>3>;5B=85 40==K5 70 ?5@8>4 1934-2018 33. [9]) 
 

#@>4>;68B5;L=>ABL ?5@8>40 A B5<?5@0BC@>9 2>74CE0 2KH5 0 °% 2 @09-
>=5 ?@>5:B8@C5<>3> >1J5:B0 A>AB02;O5B 245 4=59, A B5<?5@0BC@>9 ≥ 5 °% –  
195 4=59,  ≥ 10 °% – 150 4=59 8 ≥15 °% – 90 4=59. 

#@5>1;040=85 2;06=>3> 0B;0=B8G5A:>3> 2>74CE0 >1CA;>2;8205B ?>2K-
H5==CN 6?4:ABEFP 6B;8GI4 2 B5G5=85 3>40. � 3>4>2>< @07@575 >B=>A8B5;L-
=0O 2;06=>ABL A>AB02;O5B 80 %. � >A5==5-78<=89 ?5@8>4 − 80 – 89 %, 25A=>9 
8 ;5B>< ?>=8605BAO 4> 69 - 81 %. �KA>:0O 2;06=>ABL 2>74CE0 O2;O5BAO ?@8-
G8=>9 G0ABKE BC<0=>2. %@54=55 :>;8G5AB2> 4=59 A BC<0=0<8 A>AB02;O5B 57 
4=59 2 3>4. �>;55 70 % 3>4>2>9 AC<<K 4=59 A BC<0=0<8 ?@8E>48BAO =0 E>-
;>4=>5 ?>;C3>485 (>:BO1@L - <0@B) [3, 4, 5]. 

�B?<K9EF6B BE48>B6 >?@545;O5BAO B>;I8=>9 (2 <<) A;>O 2>4K, :>B>-
@K9 >1@07>20;AO 1K =0 ?>25@E=>AB8 ?>G2K, 5A;8 1K 2>40 =5 AB5:0;0, =5 8A?0-
@O;0AL 8 =5 2?8BK20;0AL 2 ?>G2C. 

#> :>;8G5AB2C >A04:>2 %;CF:, :0: 8 2AO �5;0@CAL, >B=>A8BAO : 7>=5 4>-
AB0B>G=>3> C2;06=5=8O. �E 2K?045=85, 2 >A=>2=><, A2O70=> A F8:;>=8G5A:>9 
45OB5;L=>ABLN. 

� A@54=5<, 70 3>4 2 %;CF:5 2K?0405B 625 << >A04:>2. �7 3>4>2>3> :>-
;8G5AB20 >A04:>2 ?@8<5@=> >4=0 B@5BL ?@8E>48BAO =0 E>;>4=K9 ?5@8>4 (=>-
O1@L – <0@B), 0 2/3 – =0 Bё?;K9. 

� 7028A8<>AB8 >B 2840 0B<>AD5@=KE >A04:>2 3>4 45;OB =0 420 ?5@8>40: 
E>;>4=K9 (=>O1@L – <0@B) A ?@5>1;040=85< B2ё@4KE 8 A<5H0==KE >A04:>2 8 
Bё?;K9 (0?@5;L – >:BO1@L) ?@58<CI5AB25==> A 684:8<8 >A04:0<8. � E>;>4-
=K9 ?5@8>4, :>340 >1I55 2;03>A>45@60=85 2 2>74CE5 <0;>, <5AOG=K5 AC<<K 
>A04:>2 =525;8:8. 

(52@0;L O2;O5BAO A0<K< ACE8< <5AOF5< 3>40. � A@54=5< 2 MB>< <5AOF5 
2K?0405B 29 << >A04:>2. � B5G5=85 <5AOF0 =01;N405BAO 2 A@54=5< 16 4=59 A 
>A04:0<8. 
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� A@54=5< 70 3>4 2 @09>=5 %;CF:0 =0AG8BK205BAO 28 OA=KE, 145 ?0A-
<C@=KE 8 192 A ?5@5<5==>9 >1;0G=>ABLN ACB>:. %;54>20B5;L=>, 1>;LHCN 
G0ABL 3>40 ?@5>1;0405B ?0A<C@=>5 =51>. #0A<C@=K< AG8B05BAO 45=L, :>340 2 
A@54=5<, 70 :064K9 A@>: =01;N45=89 >1;0G=>ABL 4>AB8305B 8 – 10 10;;>2, 
OA=K< – =5 1>;55 2 10;;>2. 

%C<<0@=0O EB?A9KA4S D48<4J<S 2 @09>=5 8AA;54>20=89 ?> <=>3>;5B-
=8< 40==K< A>AB02;O5B 3800  �6/<2. �;O A>;=5G=>9 @0480F88 E0@0:B5@=> 
?;02=>5 87<5=5=85 3>4>2>3> E>40 <5AOG=KE AC<< A <0:A8<C<>< 2 8N=5 8 
<8=8<C<>< 2 45:01@5, ?@8 MB>< 2 8N=5 ?>ABC?05B ?>GB8 2 15 @07 1>;LH5 @0-
480F88, G5< 2 45:01@5. %C<<K @0480F8>==>3> 10;0=A0 ?>;>68B5;L=K :0: A 
0?@5;O ?> A5=BO1@L (3000  �6/<2), B0: 8 A >:BO1@O ?> <0@B (800  �6/<2)  [6]. 

#@>5:B8@C5<K5 CG0AB>: @0A?>;>65=  2 8 :< =0 A525@>-2>AB>: >B 3. %>-
;83>@A:0 <564C 45@52=O<8 #>3>AB-1, #>3>AB-2 8 �0;5AL5, 2 ?@81@56=>9 7>=5 
?@C40 « 0@:>2I8=0». 

 5B5>@>;>38G5A:85 E0@0:B5@8AB8:8 8 :>MDD8F85=BK, >?@545;ONI85 
CA;>28O @0AA5820=8O 703@O7=ONI8E 25I5AB2 2 0B<>AD5@=>< 2>74CE5 2 @09>=5 
@07<5I5=8O ?@>5:B8@C5<>3> >1J5:B0, ?@54AB02;5=K 2 B01;8F5 3.1. 

 

&01;8F0 3.1 –  5B5>@>;>38G5A:85 E0@0:B5@8AB8:8 8 :>MDD8F85=BK,  
>?@545;ONI85 CA;>28O @0AA5820=8O 703@O7=ONI8E 25I5AB2 2 0B<>AD5@=>< 
2>74CE5 2 @09>=5 @07<5I5=8O ?@>5:B8@C5<>3> >1J5:B0 

!08<5=>20=85 E0@0:B5@8AB8: �5;8G8=0 
�>MDD8F85=B, 7028AOI89 >B AB@0B8D8:0F88 0B<>AD5@K 160 

�>MDD8F85=B @5;L5D0 <5AB=>AB8 1 

%@54=OO <0:A8<0;L=0O B5<?5@0BC@0 =0@C6=>3> 2>74CE0 =081>;55 
60@:>3> <5AOF0 3>40, & >% +24,8 

%@54=OO <0:A8<0;L=0O B5<?5@0BC@0 =0@C6=>3> 2>74CE0 =081>;55 E>-
;>4=>3> <5AOF0 (4;O :>B5;L=KE, @01>B0NI8E ?> >B>?8B5;L=><C 3@0-
D8:C), & >% 

-4,1 

%@54=53>4>20O @>70 25B@>2, % 

% %� � .� . .� � %� HB8;L  

8 7 10 16 15 18 17 9 3 /=20@L 
14 10 8 8 10 12 20 18 8 �N;L 
10 9 11 15 12 14 17 12 5 �>4 

%:>@>ABL 25B@0 (U*) ?> A@54=8< <=>3>;5B=8< 40==K<, ?>2B>@O5<>ABL ?@52K-
H5=8O :>B>@>9, A>AB02;O5B 5%, </A 6 

 

3.1.2 АF@BEH9DAO= 6B;8GI 

" ACI5AB2CNI5< C@>2=5 703@O7=5=88 0B<>AD5@=>3> 2>74CE0 B5@@8B>-
@88 @09>=0 8AA;54>20=8O <>6=> AC48BL ?> 40==K< D>=>2KE :>=F5=B@0F89 
703@O7=ONI8E 25I5AB2. 

�=0G5=8O 25;8G8= D>=>2KE :>=F5=B@0F89 703@O7=ONI8E 25I5AB2 2 0B-
<>AD5@=>< 2>74CE5 2 @09>=5 @0A?>;>65=8O ?@>5:B8@C5<>3> >1J5:B0 ?@825-
45=K 2 B01;8F5 3.2. 
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&01;8F0 3.2 – �=0G5=8O 25;8G8= D>=>2KE :>=F5=B@0F89 703@O7=ONI8E 25-
I5AB2 2 0B<>AD5@=>< 2>74CE5 2 @09>=5 @0A?>;>65=8O >1J5:B0 
�>4 
25I5- 
AB20 

!08<5=>20=85 
25I5AB20 

(>=>2K5 
:>=F5=B@0-
F88, <3/<3 

#@545;L=> 4>?CAB8<0O 
:>=F5=B@0F8O, <3/<3 �;0AA 

>?0A=>-
AB8 

<0:A8<0;L=> 
@07>20O 

A@54=5AC-
B>G=0O 

2902 &25@4K5 G0AB8FK*  0,042 0,3 0,15 3 

0008 &+10** 0,032 0,15 0,05 3 

0330 %5@K 48>:A84 0,046 0,5 0,2 3 

0337 '3;5@>40 >:A84 0,575 5 3 4 

0301 �7>B0 48>:A84 0,034 0,25 0,1 2 

0303 �<<80: 0,053 0,2 - 4 

1325 (>@<0;L45384 0,020 0,03 0,012 2 

1071 (5=>; 0,0023 0,01 0,007 2 

*  &25@4K5 G0AB8FK (=548DD5@5=F8@>20==0O ?> A>AB02C ?K;L/0M@>7>;L); 
**  &25@4K5 G0AB8FK, D@0:F88 @07<5@>< 4> 10 <8:@>=. 

 

�=0G5=8O 25;8G8= D>=>2KE :>=F5=B@0F89 703@O7=ONI8E 25I5AB2 2 0B-
<>AD5@=>< 2>74CE5 @09>=0 @07<5I5=8O ?@>5:B8@C5<>3> >1J5:B0 ?@8=OBK A>-
3;0A=> ?8AL<C �' «$5A?C1;8:0=A:89 F5=B@ ?> 384@><5B5>@>;>388, :>=B@>;N 
@048>0:B82=>3> 703@O7=5=8O 8 <>=8B>@8=3C >:@C60NI59 A@54K» >B 
12.03.2022 № 9-11/437 (?@8;>65=85 �). 

�=0;87 40==KE AB0F8>=0@=KE =01;N45=89 D>=>2>3> 703@O7=5=8O 0B<>-
AD5@K ?>:070;, GB> >1ICN :0@B8=C A>AB>O=8O 2>74CH=>3> 10AA59=0 2 @09>=5 
8AA;54>20=89 <>6=> >?@545;8BL :0: >B=>A8B5;L=> 1;03>?>;CG=CN. %>45@-
60=85 703@O7=ONI8E 25I5AB2 2 0B<>AD5@=>< 2>74CE5 B5@@8B>@88 8AA;54>20-
=89 =5 ?@52KH05B CAB0=>2;5==KE =>@<0B82>2 :0G5AB20. 

 

3.1.3 �B69DIABEFAO9 6B8O 

�<8DB?B7<K9E>4S I4D4>F9D<EF<>4 CB69DIABEFAOI 6B8 

#>25@E=>AB=K5 2>4K 2 @09>=5 8AA;54>20=8O B5@@8B>@88 >1J5:B0 >B=>-
AOBAO : 10AA59=C @5:8 %;CGL – B@5BL5<C ?> 25;8G8=5 8 2>4=>AB8 ;52>15@56-
=><C ?@8B>:C @. #@8?OBL. �;8=0 @5:8 A>B02;O5B 197 :<, ?;>I04L 2>4>A1>@0 
5470 :<2. 

�>4>A1>@ @. %;CGL 4>AB0B>G=> 70;5A5=, 701>;>G5==>ABL 53> A>AB02;O5B 
>:>;>  45 %, 0 >75@=>ABL - <5=55 1 % [7-9]. 

�>;8=0 @5:8 %;CGL 2 8AA;54C5<>< @09>=5 B@0?5F85284=0O, A:;>=K 55 
?>;>385, 2KA>B>9 4> 5 <, ?@58<CI5AB25==> ?5AG0=K5 8 AC?5AG0=K5. #>9<0 2 
>A=>2=>< 42CEAB>@>==OO, ?@58<CI5AB25==> @>2=0O, 701>;>G5==0O. $CA;> @5-
:8 %;CGL =0 1>;LH>< ?@>BO65=88 :0=0;87>20==>5 8 A?@O<;5==>5. �=> @>2-
=>5, ?5AG0=>5, A;01> <50=4@8@CNI55. � @09>=5 8AA;54>20=89 ?@>A;568205B-
AO 4>;8=0 >A=>2=>3> 2>4=>3> ?>B>:0, A;>65==0O 0;;N280;L=K<8 8 1>;>B=K-
<8 >B;>65=8O<8. �@5<5==K5 8 ?>AB>O==K5 2>4=K5 ?>B>:8 D>@<8@CNB =0 
CG0AB:5 4>2>;L=> @0728BCN A5BL. 

$CA;> @5:8 =0 ?@>BO65=88 16 :< 70@53C;8@>20=> %>;83>@A:8< 2>4>-
E@0=8;8I5<. "=> BO=5BAO 4C3>9 A A525@>-2>AB>:0 =0 N3>-70?04. �5@530 53> 
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=87:85, ?>;>385, 2KA>B>9 4> 1-2 <. �5@53>20O ;8=8O 8728;8AB0O. %>740=> >=> 
1K;> 2 1967 3>4C 4;O @53C;8@>20=8O AB>:0 8 E>7O9AB25==>-?8BL52>3> 2>4>-
A=0165=8O ?@54?@8OB89 "�" «�5;0@CAL:0;89». % F5;LN ?@54>B2@0I5=8O 70-
B>?;5=8O 75<5;L ;52>15@56=0O G0ABL =0 1>;LH>< ?@>BO65=88 C:@5?;5=0 ?5A-
G0=K<8 40<10<8. �=0G5=85 01A>;NB=>9 >B<5B:8 =86=53> ?>4?>@=>3> C@>2=O 
(!#') A>AB02;O5B 146,3 <. #0@0<5B@K 2>4>E@0=8;8I0 ?@8 !#': ?;>I04L 
75@:0;0 2>4>E@0=8;8I0 20,1 <;= :<2; 4;8=0 - 20,8 :<; =081>;LH0O H8@8=0 - 
1,9 :<. %@54=OO 3;C18=0 – 2,2 <; <0:A8<0;L=0O 3;C18=0 – 4> 8,0 <; >1J5< 2>-
4K – 45,0 <;= <3. 

!5 B5@@8B>@88 �5;0@CA8 @568< @5:8 87CG05BAO =0 42CE 459AB2CNI8E 
?>AB0E, >48= 87 :>B>@KE @0A?>;>65= >:>;> 4. �;5?G0=K, 2B>@>9 – >:>;> 
4. �5=8=.  

!081>;55 :@C?=K< ?@8B>:>< @. %;CGL 2 8AA;54C5<>< @09>=5 O2;O5BAO  
@. %825;L30. �;8=0 55 A>AB02;O5B 19,5 :<, ?;>I04L 2>4>A1>@0 – 200 :<2, 

A@54=89 C:;>= 2>4=>9 ?>25@E=>AB8 – 0,7 %. $CA;> @5:8 :0=0;878@>20=>. 
�;8=0 55 2 ?@545;0E 87CG05<>9 B5@@8B>@88 A>AB02;O5B 6,9 :<, >1I0O ?;>-
I04L 2>4>A1>@0 – 200 :<2, A@54=89 C:;>= 2>4=>9 ?>25@E=>AB8 – 0,7 %. $CA;> 
@5:8 :0=0;878@>20=> 8 ;8HL 2 =86=59 G0AB8 B5G5=8O (>B 45@52=8 �5;8:89 
�K:>2 8 4> 2?045=8O 2 @. %;CGL) @CA;> @5:8 8728;8AB>5. ,8@8=0 @CA;0 87<5-
=O5BAO >B 4 4> 12 <. /2;OOAL ?@02K< ?@8B>:>< @. %;CGL, CABL5 @. %825;L30 
=0E>48BAO 2 0,8 :< : A525@C >B A525@=>9 >:@08=K 45@52=8 #>3>AB-2. 

� 1,0-1,2 :< 70?04=55 8AA;54C5<>3> CG0AB:0 ?@>B5:05B @. $CB:0, 2?040-
NI0O 2 %>;83>@A:>5 2>4>E@0=8;8I5.  

#8B0=85 2>4=KE ?>B>:>2 A<5H0==>5 A ?@5>1;040=85 A=53>2>3>. �5A5=-
=55 ?>;>2>4L5 =0G8=05BAO 2 A5@548=5 <0@B0, 70:0=G8205BAO 2 =0G0;5 <0O, 
A@54=OO 2KA>B0 =04 <565=LN 1-2 <. #02>4:8 :0: D070 2>4=>3> @568<0 >B;8-
G0NBAO 1KAB@K< 8 >1KG=> =5?@>4>;68B5;L=K< C25;8G5=85< AB>:0 8 C@>2=O 
2>4K. � 10AA59=5 @5:8 %;CGL >=8 =01;N40NBAO 2> 2A5 A57>=K 3>40, => G0I5 
2A53> ;5B>< 8 >A5=LN. �KA>:85 ?02>4:8 =0 @5:5 >B<5G0NBAO B0:65 8 2 >A5=-
=5-78<=89 ?5@8>4. 

�5A5==55 ?>;>2>4L5 =0G8=05BAO 2 A5@548=5 <0@B0, 70:0=G8205BAO 2 
=0G0;5 <0O, A@54=OO 2KA>B0 ?>4=OB8O C@>2=O =04 <565=LN A>AB02;O5B 1-2 <. 
#02>4:8 >B;8G0NBAO 1KAB@K< 8 >1KG=> =5?@>4>;68B5;L=K< C25;8G5=85< 
>1J5<0 AB>:0 8 C@>2=O 2>4K. � @5:0E 10AA59=0 %;CG8 >=8 =01;N40NBAO G0I5 
2A53> ;5B>< 8 >A5=LN 2 A2O78 A 1>;LH8<8 >1J5<0<8 0B<>AD5@=KE >A04:>2. 
�KA>:85 ?02>4:8 =0 @5:5 >B<5G0NBAO B0:65 8 2 >A5==5-78<=89 ?5@8>4. 

!0 ?5@8>4 25A5==53> ?>;>2>4LO ?@8E>48BAO >:>;> 60 %, ;5B=5-
>A5==NN <565=L - 25 %, 78<=NN <565=L - 15 % >1J5<0 3>4>2>3> AB>:0. �0-
<5@70NB @5:8 2 :>=F5 45:01@O. �5A5==89 ;54>E>4 2 @09>=5 8AA;54>20=89 2 
A@54=5< A>AB02;O5B >:>;> 8 ACB>:. %@54=89 <=>3>;5B=89 <>4C;L AB>:0 A>-
AB02;O5B 4,3 ;/A·:<2 [7-9]. 

�<8DBI<@<K9E>4S I4D4>F9D<EF<>4 CB69DIABEFAOI 6B8 

!01;N45=8O 70 A>AB>O=85< ?>25@E=>AB=KE 2>4 @5:8 %;CGL ?@>2>4OBAO 
=0 B@5E 459AB2CNI8E ?>AB0E C 4. �;5?G0=K (=865 3. %;CF:), 2  
3. %>;83>@A: (?C=:B =01;N45=8O @0A?>;>65= =0 %>;83>@A:>< 2>4>E@0=8;8-
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I5) 8 =865 ?> B5G5=8N C 4. �5=8= �8B:>28GA:>3> @09>=0 ?> 384@>18>;>38-
G5A:8< 8 384@>E8<8G5A:8< ?>:070B5;O< (@8AC=>: 3.7). 

 

 
  

$8AC=>: 3.7 – %E5<0 @07<5I5=8O ?C=:B>2 =01;N45=89 @. #@8?OBL 8  
55 ?@8B>:>2 

 

�84@>E8<8G5A:85 =01;N45=8O >ACI5AB2;ONBAO ?> A;54CNI8< ?>:070-
B5;O< 8 3@C??0<: 

- M;5<5=BK >A=>2=>3> A>;52>3> A>AB020; 
- ?>:070B5;8 D878G5A:8E A2>9AB2 8 307>2>3> A>AB020; 
- >@30=8G5A:85 25I5AB20; 
- 18>35==K5 25I5AB20 (A>548=5=8O 07>B0, D>AD>@0); 
- <5B0;;K (65;57>, <54L, F8=:, =8:5;L, E@><, <0@30=5F, :04<89, A28-

=5F). 
�>4K @. %;CGL ?@5A=K5, E0@0:B5@87CNBAO A@54=59 <8=5@0;870F859, 

>:>;> 0,3 3/4<3.  

� B01;8F5 3.3 ?@82545=K >A=>2=K5 384@>E8<8G5A:85 ?>:070B5;8 4;O 
42CE ?>AB>2 =0 @. %;CGL. 
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&01;8F0 3.3 - �84@>35>E8<8G5A:85 ?>:070B5;8 ?> <=>3>;5B=8< @568<=K< 
=01;N45=8O< 4;O 384@>?>AB>2, @0A?>;>65==KE =0 @. %;CGL 

�84@>-
35>;>38-

G5A:89 
?>AB 

#>:070B5;L (D>@<0 2K@065=8O) 
�0B8>=K �=8>=K 

pH 
%C<<0 
8>=>2 

#5@<0=-
30=0B=0O 
>:8A;O-
5<>ABL 

*25B-
=>ABL Ca2+ Mg2+ Cl- HCO3

- PO4
3- 

<3/4<3 
<3/4<

3 
<3/4<3 <3/4<3 <3/4<3 

54. 
pH 

<3/4<3 <3O2/4<3 3@04. 

4. �;5?G0=K 
72,3 - 

79,9 

12,6 - 

19,3 

30,1 - 

40,1 
274,5 0,0 

6,58 - 

7,38 

399,5 - 

403,8 
11,3 50 - 60 

3. %>;83>@A: 79,4 18,7 41,3 158,6 0,0 7,04 298,0 14,1 40 

 

� @5:5 %825;L30 <8=5@0;870F8O =5A:>;L:> 2KH5 8 A>AB02;O5B >:>;>  
0,6 3/4<3. �>4K @. %825;L30 ?@5A=K5, C<5@5==>-65AB:85, ?> 25;8G8=5 @! - 
I5;>G=K5, ?> E8<8G5A:><C A>AB02C - 384@>:0@1>=0B=>-AC;LD0B=>-E;>@84=K5 
:0;LF852>-<03=852>-=0B@852>-:0;852K5. 

#>25@E=>AB=K5 2>4K @5: %;CGL 8 %825;L30 O2;ONBAO 25AL<0 ?@5A=K<8 
8 ?@5A=K<8, ?> 7=0G5=8N pH >B=>AOBAO : =59B@0;L=K<. � >A=>2=>< E8<8G5-
A:89 A>AB02 2>4 E;>@84=>-384@>:0@1>=0B=K9 <03=852>-:0;LF852K9. �@><5 
B>3>, 2 2>45 >B<5G05BAO ?>2KH5==>5 A>45@60=85 8>=>2 65;570 (Fe2+ 8 Fe3+). 

#>2KH5==0O :>=F5=B@0F8O 07>B0 0<<>=89=>3> 2 2>45 @. %;CGL A>E@0-
=O5BAO ?@8<5@=> =0 C@>2=5, ?@52KH0NI5< 2 1,1 - 1,7 @070 #��. %@54=53>4>-
2K5 :>=F5=B@0F88 =5DB5?@>4C:B>2 A>AB02;ONB 0,021 <3/4<3, 0 A8=B5B8G5A:8E 
?>25@E=>AB=>-0:B82=KE 25I5AB2 (%#��) - 0,058 <3/4<3.  

� 1>;LH8=AB25 >B>1@0==KE ?@>1 2>4K A>45@60=85 65;570 >1I53>, 
<0@30=F0, <548 8 F8=:0 ?@52KH05B #��.  0:A8<0;L=>5 A>45@60=85 <548 

0,008 <3/4<3 (#�� 4;O @. #@8?OBL 8 55 ?@8B>:>2 - 0,0043 <3/4<3) 70D8:A8@>-
20=> 2 2>45 @. %;CGL 2 IV :20@B0;5 2015 3. 

$5:8 %;CGL 8 %825;L30 2?040NB 2 %>;83>@A:>5 2>4>E@0=8;8I5, @0A?>-
;>65==>5 N3>-70?04=55 >1J5:B0 8AA;54>20=89. �;O 2>4>E@0=8;8I0 E0@0:-
B5@=K >B=>A8B5;L=> 2KA>:85 A@54=53>4>2K5 :>=F5=B@0F88 @0AB2>@5==>3> 
:8A;>@>40 >B 11,0 4> 13,3 <3"2/4<3 (114,3 % =0AKI5=8O), >1CA;>2;5==K5 
«F25B5=85<» 2>4>5<>2, 8 A>>B25BAB25==> 0:B82=K< 2K45;5=85< :8A;>@>40 2 
?@>F5AA5 D>B>A8=B570. 

%@54=53>4>2K5 :>=F5=B@0F88 1>;LH8=AB20 E8<8G5A:8E :><?>=5=B>2 
2>4K =5 ?@52KH0NB CAB0=>2;5==KE ?@545;L=> 4>?CAB8<KE 25;8G8=, 70 8A-
:;NG5=85<, 2 =5:>B>@KE A;CG0OE, ?>2KH5==>3> A>45@60=8O 65;570 >1I53>, 
O2;ONI53>AO ?@8@>4=K< :><?>=5=B><, 07>B0 0<<>=89=>3>, A>548=5=89 <5-
48 8 <0@30=F0, GB> A2O70=> A5;LA:>E>7O9AB25==>9 45OB5;L=>ABLN. #5@8>48-
G5A:8 2 2>40E 2>4>E@0=8;8I0 70D8:A8@>20=> ?>2KH5==>5 A>45@60=85 
=5DB5?@>4C:B>2 8 =8B@8B-8>=>2. 

%;54C5B >B<5B8BL, GB> 2 A525@=>9 G0AB8 %>;83>@A:>3> 2>4>E@0=8;8I0, 
E0@0:B5@=K 1>;55 ?>2KH5==K5 7=0G5=8O <8=5@0;870F88 ?>25@E=>AB=KE 2>4 
?>@O4:0 409,7 - 457,0 <3/4<3, 0 4;O N6=>9 G0AB8 E0@0:B5@=K ?>=865==K5 
7=0G5=8O <8=5@0;870F88, A>AB02;ONI85 ?>@O4:0 224,1 - 378,8 <3/4<3, GB> 
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A2O70=> 25@>OB=55 2A53>, A ?>25@E=>AB=K< AB>:>< 703@O7=ONI8E 25I5AB2 
(?@5645 2A53> 8>=>2 =0B@8O 8 E;>@0) A H;0<>E@0=8;8I 8 A>;5>B20;>2, @0A-
?>;>65==KE 2 =5?>A@54AB25==> 1;87>AB8 : A525@=>9 G0AB8 %>;83>@A:>3> 2>-
4>E@0=8;8I0.  

�@><5 B>3>, AB>: ?>25@E=>AB=KE 2>4 ?@>8AE>48B ?> C:;>=C 4=52=>9 
?>25@E=>AB8, :>B>@K9 =0?@02;5= A =081>;55 2KA>:8E >B<5B>:, 345 @0A?>;>-
65=K 459AB2CNI85 H;0<>E@0=8;8I0 8 A>;5>B20;K - 8AB>G=8:8 703@O7=5=8O 
?>25@E=>AB=KE 2>4, 2 AB>@>=C A=865=8O 01A>;NB=KE >B<5B>: 75<=>9 ?>-
25@E=>AB8 - 2 AB>@>=C %>;83>@A:>3> 2>4>E@0=8;8I0, 0 8<5==> 2 2>AB>G=><, 
A525@>-2>AB>G=>< 8 N3>-2>AB>G=>< =0?@02;5=8OE. 

%BEFBSA<9 6B8AOI Q>BE<EF9@ 54EE9=AB6 D9> CB 7<8DB5<B?B7<K9E><@ 
CB>4;4F9?S@ [10] 

�=0;87 384@>18>;>38G5A:>9 8=D>@<0F88 ?>72>;O5B 40BL :><?;5:A=CN 
>F5=:C 2>7459AB28O <=>3>G8A;5==KE ?@8@>4=KE 8 0=B@>?>35==KE D0:B>@>2 
=0 D>@<8@>20=8O :0G5AB20 2>4K.  

!01;N45=8O 254CBAO 70 >A=>2=K<8 A>>1I5AB20<8 ?@5A=>2>4=KE M:>-
A8AB5<: D8B>?;0=:B>=>< 8 7>>?;0=:B>=>< – 2 2>4>5<0E, D8B>?5@8D8B>=>< 8 
<0:@>7>>15=B>A>< – 2 2>4>B>:0E. 

Ф<FBC?4A>FBA. � D8B>?;0=:B>=5 >75@ 8 2>4>E@0=8;8I 10AA59=0 
#@8?OB8 2 2015 3. >B<5G5=> 174 B0:A>=0, GB> 7=0G8B5;L=> =865 ?>:070B5;59 
?@54K4CI53> >BG5B=>3> 3>40. "A=>2C B0:A>=><8G5A:>3> @07=>>1@078O A>AB0-
28;8 75;5=K5 (69 B0:A>=>2), 480B><>2K5 (61 B0:A>=) 8 A8=5–75;5=K5 (25 B0:-
A>=>2) 2>4>@>A;8. +8A;> 284>2 8 @07=>284=>AB59 ?;0=:B>==KE 2>4>@>A;59 2 
2>4>5<0E 10AA59=0 =0E>48;>AL 2 ?@545;0E >B 11 B0:A>=>2 (>7. �5;>5 C =.?. 
�>ABK=L) 4> 47 B0:A>=>2 (>7. �5;>5 C =.?. !82:8). !081>;LH0O 2AB@5G05<>ABL 
>B<5G5=0 4;O @>4>2 Cocconeis, Cyclotella, Cymbella, Synedra, Navicula, 

Nitzschia, Melosira 87 480B><>2KE; Scenedesmus, Tetrastrum, Ankistrodesmus, 

Crucigenia, Tetraedron, Pediastrum 87 75;5=KE; Anabaena, Merismopedia, Oscil-

latoria, Microcystis 87 A8=5–75;5=KE; Trachelomonas, Phacus 87 M23;5=>2KE, 0 
B0:65 Cryptomonas 87 ?8@>D8B>2KE 2>4>@>A;59.  

�>;8G5AB25==K5 ?0@0<5B@K A>>1I5AB2 D8B>?;0=:B>=0 >75@ 8 2>4>E@0-
=8;8I 10AA59=0 @. #@8?OB8 >?@545;O;8AL CA;>28O<8 D>@<8@>20=8O 4><8=8-
@CNI8E 3@C?? 2>4>@>A;59 8 20@L8@>20;8 2 H8@>:8E ?@545;0E.  8=8<0;L=>5 
7=0G5=85 G8A;5==>AB8 (1,318 <;=. :;/;) 8 =08<5=LH0O 25;8G8=0 18><0AAK 
(0,891 <3/;) 1K;8 >B<5G5=K 2 >7. �5;>5, 0 <0:A8<0;L=0O G8A;5==>ABL (211,801 
<;=. :;/;) 70D8:A8@>20=0 2 24E@. %>;83>@A:>< (>1CA;>2;5=0 @0728B85< ?@54-
AB028B5;59 A8=5–75;ё=KE 2>4>@>A;59 87 @>4>2 Lyngbya 8 Oscillatoria). 

!081>;LH0O 18><0AA0 (19,4 <3/;) 1K;0 70D8:A8@>20=0 2 >7. �5;>5 (C =.?. 
!82:8).  0:A8<0;L=K9 ?>:070B5;L 18><0AAK 1K; >1CA;>2;5= @0728B85< 2 
?;0=:B>=5 75;5=KE 2>4>@>A;59 87 @>40 Pediastrum. 

�5;8G8=K 8=45:A0 A0?@>1=>AB8, @0AAG8B0==K5 ?> D8B>?;0=:B>=C, 
=0E>48;8AL 2 ?@545;0E >B 1,81 2 >7. �5;>5 (C =.?. �>ABK=L) 4> 2,26 2 24E@. %>-
;83>@A:>5.  0:A8<0;L=0O 25;8G8=0 8=45:A0 A0?@>1=>AB8 1K;0 >1CA;>2;5=0 
?@8ACBAB285< 2 ?;0=:B>=5 1>;LH>3> :>;8G5AB20 α–<57>A0?@>1=KE 284>2 48-
0B><>2KE 8 ?8@>D8B>2KE 2>4>@>A;59. �=0G5=8O 8=45:A0 ,5==>=0 B0:65 20-



26 

 

 

@L8@>20;8 2 4>AB0B>G=> H8@>:8E ?@545;0E – >B 0,22 2 24E@. %>;83>@A:>5 4> 
2,84 2 24E@. %5;5F. 

�BBC?4A>FBA. &0:A>=><8G5A:>5 @07=>>1@0785 7>>?;0=:B>=0 >75@ 8 2>-
4>E@0=8;8I 10AA59=0 �=5?@0 2 2015 3. 20@L8@>20;> 2 H8@>:8E ?@545;0E – >B 
10 284>2 8 D>@< 2 >7. +5@2>=>5 8 24E@. �>:BKH8 4> 30 284>2 8 D>@< 2 24E@. 
%>;83>@A:>5. �>;LH8=AB2> 845=B8D8F8@>20==KE B0:A>=>2 ?@8=04;560;> : 
:>;>2@0B:0< 8 25B28AB>CAK< @0:>>1@07=K< (>B 5 4> 17 8 >B 3 4> 11 284>2 8 
D>@< A>>B25BAB25==>). � 1>;LH8=AB25 >75@=KE 25@B8:0;59 >B<5G5=K o–β–
<57>A0?@>1 Asplanchna girodi, o–β–<57>A0?@>1 Euchlanis dilatata, β–
o;83>A0?@>1 Keratella cochlearis, o–β–<57>A0?@>1 Keratella quadrata, 

Polyarthra sp. 8 Rotatoria sp. 87 :>;>2@0B>:; o–β–<57>A0?@>1 Bosmina 

longirostris, β–<57>A0?@>1 Chydorus sphaericus, β–>;83>A0?@>1 Daphnia 

cucullata 8 >;83>A0?@>1 Diaphanosoma brachyurum 87 25B28AB>CAKE @0:>>1-
@07=KE. �@><5 B>3>, 2 ?@>10E ?>AB>O==> ?@8ACBAB2>20;8 27@>A;K5 8 N25-
=8;L=K5 D>@<K Cyclops 87 25A;>=>38E @0:>>1@07=KE. 

�>;8G5AB25==K5 ?0@0<5B@K 7>>?;0=:B>==KE A>>1I5AB2 2 25@B8:0;OE 
>75@ 8 2>4>E@0=8;8I 10AA59=0 #@8?OB8 20@L8@>20;8 2 H8@>:8E ?@545;0E. 
�;O @CA;>2KE 2>4>E@0=8;8I, 2 G0AB=>AB8, MB> 1K;> A2O70=> A B@0=AD>@<0F8-
59 @5G=>3> 7>>?;0=:B>=0 25@E>289 2 B8?8G=> >75@=K5 A>>1I5AB20. !0?@8-
<5@, :>;8G5AB25==K5 ?>:070B5;8 7>>?;0=:B>=0 24E@. %>;83>@A:>5 2>7@>A;8 
>B 7400 M:7./<3 8 37,519 <3/<3 2 25@E>2LOE 4> 139300 M:7./<3 8 320,063 <3/<3 2 
?@8?;>B8==>9 G0AB8 2>4>E@0=8;8I0, 345 >A=>2C 18><0AAK (54 %) A>AB028;8 
:@C?=K5 >A>18 25B28AB>CAKE @0:>>1@07=KE 87 @@. Bosmina, Chydorus 8 
Daphnia.  0:A8<0;L=K5 :>;8G5AB25==K5 ?>:070B5;8 (2178780 M:7./<3 8 
10387,467 <3/<3), >B<5G5==K5 2 24E@. %5;5F, B0:65 1K;8 >1CA;>2;5=K @0728-
B85< MB>9 3@C??K 7>>?;0=:B5@>2, A>AB0282H59 88 % G8A;5==>AB8 8 95 % 

18><0AAK A>>1I5AB20. !081>;55 =87:8< @0728B85< 7>>?;0=:B>=0 E0@0:B5@8-
7>20;>AL 24E@. �>:BKH8 (3100 M:7./<3 8 34,295 <3/<3), 2 :>B>@>< >A=>2C G8A-
;5==>AB8 (?> 35%) A>AB028;8 :>;>2@0B:8 8 25A;>=>385 @0:>>1@07=K5, 0 
=081>;LH89 2:;04 2 18><0AAC (56 % >1I59 18><0AAK) 2=5A;8 27@>A;K5 >A>-
18 Cyclops 87 25A;>=>38E @0:>>1@07=KE.  

!0 B5@@8B>@88 ?@>5:B8@C5<>3> >1J5:B0, 2 @K1>;>2=>< C3>4L5 « 0@-
:>2I8=0» >18B0NB A;54CNI85 284K @K1: IC:0, A5@51@O=K9 :0@0AL, ?;>B20, 
C:;5O, :@0A=>?5@:0, ;8=L, B>;AB>;>18:, 15;K9 0<C@, A>< >1K:=>25==K9, 
>:C=L, 5@H >1K:=>25==K9. "18B0=85 @K1, 2:;NG5==KE 2 �@0A=CN :=83C 
$5A?C1;8:8 �5;0@CAL, 8=20782=KE 284>2, 0 B0:65 4@C38E 48:8E 682>B=KE, 
>B=>AOI8EAO : >1J5:B0< @K1>;>2AB20, 2 40==>< 2>4>5<5 =5 CAB0=>2;5=> [11]. 

�;O 1>;LH8=AB20 >75@ 8 2>4>E@0=8;8I 10AA59=0 7=0G5=8O 8=45:A0 A0-
?@>1=>AB8 =0E>48;8AL 2 ?@545;0E >B 1,39 (25@E>2LO 24E@. %>;83>@A:>5) 4> 
1,69 (?@8?;>B8==0O G0ABL 24E@. %>;83>@A:>5), 7=0G5=8O 8=45:A0 ,5==>=0 – 2 
?@545;0E >B 0,65 (24E@. %5;5F) 4> 2,56 (25@E>2LO 24E@. %>;83>@A:>5). &>;L:> 
4;O >7. +5@2>=>5, 345 2 ?;0=:B>==>< A>>1I5AB25 ?>;=>ABLN 4><8=8@>20; β–
0–<57>A0?@>1 Brachionus calycifloris, A>AB0282H89 99 % G8A;5==>AB8 A0?@>-
18>=B>2, 7=0G5=85 8=45:A0 A0?@>1=>AB8 2>7@>A;> 4> 2,23, 0 25;8G8=0 8=45:A0 
,5==>=0 A>AB028;0 0,39. 
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#@5>1;040NI55 :>;8G5AB2> CG0AB:>2 2>4>B>:>2 8 1>;LH8=AB2> 2>4>5-
<>2 A>>B25BAB2C5B E>@>H5<C 8 >B;8G=><C :0: 384@>18>;>38G5A:><C, B0: 8 
384@>E8<8G5A:><C AB0BCAC.  

 

3.1.4 �<8DB79B?B7<K9E><9 GE?B6<S B5N9>F4 <EE?98B64A<S 

%>3;0A=> 384@>35>;>38G5A:><C @09>=8@>20=8N B5@@8B>@88 �5;0@CA8 
8AA;54C5<K9 >1J5:B =0E>48BAO 2 ?@545;0E #@8?OBA:>3> 0@B5780=A:>3> 10A-
A59=0. � ?@545;0E @09>=0 @01>B 2K45;ONBAO A;54CNI85 >A=>2=K5 384@>35>-
;>38G5A:85 ?>4@0745;5=8O G5B25@B8G=KE >B;>65=89. 

�B8BABEAO= 7B?BJ9AB6O= 4??R6<4?PAO= CB=@9AAO= 7BD<;BAF (aIV) 

@0A?@>AB@0=5= 2 4>;8=0E @.%;CGL 8 55 ?@02>3> ?@8B>:0 @5:0 $CB:0. �>4>2<5-
I0NI85 ?>@>4K ?@54AB02;5=K, 2 >A=>2=><, <5;:>75@=8ABK<8 ?5A:0<8, E>-
@>H> >BA>@B8@>20==K<8 8 >:0B0==K<8, <>I=>ABLN >B 0,5 4> 6,0-7,0 <. 
'@>2=8 =0 3;C18=0E 0,29-1,7 <. �1A>;NB=K5 >B<5B:8 C@>2=59 139,0-151,5 <. 
#> E8<8G5A:><C A>AB02C 2>4K ?@58<CI5AB25==> 384@>:0@1>=0B=K5, <03=85-
2>-:0;LF852K5.  8=5@0;870F8O 4> 0,5 3/4<3. �;O E>7O9AB25==>-?8BL52>3> 2>-
4>A=0165=8O =5 8A?>;L7CNBAO. 

�B8BABEAO= EB:E><= A48@BD9AAO= H?R6<B7?SJ<4?PAO= 7BD<;BAF 
(fIIszs) @0A?@>AB@0=5= 2 4>;8=0E @5: %;CGL 8 $CB:0. 

�>4>2<5I0NI85 ?>@>4K ?@54AB02;5=K ?5A:0<8 @07;8G=>3> 3@0=C;>-
<5B@8G5A:>3> A>AB020, G0AB> A 2:;NG5=8O<8 3@028O 8 30;L:8, A ?@>A;>O<8 AC-
?5A59.  >I=>ABL 2>4>2<5I0NI8E ?>@>4 2 A@54=5< 2,0-4,0 <. '@>2=8 =0 3;C-
18=0E 1,5-3,0 <. 

�>4K ?@58<CI5AB25==> 384@>:0@1>=0B=>3> <03=852>-:0;LF852>3> B8-
?0, A <8=5@0;870F859 4> 1,12 3/4<3. �A?>;L7CNBAO <5AB=K< =0A5;5=85< 4;O 
E>7O9AB25==>-?8BL52KE =C64 ?@8 ?><>I8 :>;>4F52. 

%?45B6B8BABEAO= EB:E><= @BD9AAO= >B@C?9>E (gIIsz) ?@8C@>G5= =0 
B5@@8B>@88 8AA;54>20=89 : ?5AG0=K< ?@>A;>O< 8 ;8=70< , 70;530NI8< 2 
3;8=8AB>9 B>;I5 <>@5==KE >B;>65=89 157 >?@545;5==>9 70:>=><5@=>AB8  ?> 
?;>I048 8 3;C18=5.  >I=>ABL ?5AG0=KE ;8=7 8 ?@>A;>5:  87<5=O5BAO  >B 4>-
;59 4> 5-10 8 1>;55 <5B@>2. #>475<=K5 2>4K :><?;5:A0 8<5NB =0?>@=>-
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- EG7?<A>B@ @O7>BC?4EF<KAO@ A5@K< 8 B5<=>-A5@K<. �A:@KB0O 

<>I=>ABL A>AB02;O5B 0,5 < [12]. 

!51;03>?@8OB=K<8 CA;>28O<8 2 ?@545;0E 8AA;54C5<>9 B5@@8B>@88 

O2;ONBAO: 
- >B=>A8B5;L=> 2KA>:89 C@>25=L 70;530=8O 3@C=B>2KE 2>4, :>B>@K9 

A>AB02;O5B >B 1,8 < 4> 2,8 <. � ?5@8>4K 8=B5=A82=>9 8=D8;LB@0F88 
0B<>AD5@=KE >A04:>2 2>7<>6=> ?>2KH5=85 C@>2=O 3@C=B>2KE 2>4 =0 1 < 
2KH5 CAB0=>2;5==>3> C@>2=O =0 ?5@8>4 87KA:0=89; 

- =01;N40NBAO ?@>A04:8 75<=>9 ?>25@E=>AB8, A2O70==K5 A 45OB5;L-
=>ABL 3$' "�" «�5;0@CAL:0;89». #@>A04:8 >1CA;02;820NB 701>;0G8205-
<>ABL >B45;L=KE CG0AB:>2 B5@@8B>@88 87KA:0=89; 

- =0;8G85 <0;>?@>G=KE 3@C=B>2 (��--8, 11, 13, 15) 2 @O45 A:2068=. 
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3.1.5.2 �>@=K5 @01>BK ?>4 CG0AB:>< AB@>8B5;LAB20 
'G0AB>: AB@>8B5;LAB20 @0A?>;0305BAO =0 ?>4@010BK205<>9 B5@@8B>@88  

H0EB=>3> ?>;O &@5BL53> @C4>C?@02;5=8O. 
#>4 @0AA<0B@8205<K< CG0AB:>< 70;530NB 70?0AK #5@2>3>, �B>@>3>, 

&@5BL53> 8 +5B25@B>3> :0;89=KE 3>@87>=B>2.  
�B>@>9 :0;89=K9 3>@87>=B 2 7>=5 2;8O=8O =0 CG0AB>: AB@>8B5;LAB20 

70;5305B =0 3;C18=5 550 <. �0?0AK 3>@87>=B0 2 7>=5 2;8O=8O =0 CG0AB>: AB@>-
8B5;LAB20 >B@01>B0=K AB>;1>2>9 A8AB5<>9 @07@01>B:8: 

- 2 1987 - 1988 33. (;020 № 49) 8 2 1998 - 1999 33. (;020 № 66) =0 2K5-
<>G=CN <>I=>ABL m2 = 1,05 <, 4;8=0 ;02K 203 <; 

- 2 2003 - 2004  33. (;020 № 70) =0 2K5<>G=CN <>I=>ABL m2 = 1,0 <, 
4;8=0 ;02K 203 <. 

&@5B89 :0;89=K9 3>@87>=B 2 7>=5 2;8O=8O =0 CG0AB>: AB@>8B5;LAB20 
70;5305B =0 3;C18=5 740 <.  

�0?0AK 3>@87>=B0 2 7>=5 2;8O=8O =0 >1J5:B AB@>8B5;LAB20 >B@010BK20-
NBAO 8 1C4CB >B@01>B0=K AB>;1>2>9 A8AB5<K @07@01>B:8 2 420 MB0?0: 

- =0 ?5@2>< MB0?5 2 2022 - 2027 33. 1C45B >B@010BK20BLAO IV A8;L28=8-
B>2K9 A;>9 =0 2K5<>G=CN  <>I=>ABL m2 = 1,2 <, 4;8=0 ;02 250 < (9 2>AB>G-
=0O ?0=5;L), 300 < (10, 11, 12, 13 2>AB>G=K5 ?0=5;8); 

- =0 2B>@>< MB0?5 2 2035 - 2047 33. 1C45B ?@>872>48BLAO >B@01>B:0 A;>52 
II-III  =0 2K5<>G=CN  <>I=>ABL m2 = 2,2 <,  4;8=0 ;02 230 < (9 2>AB>G=0O ?0-
=5;L), 280 < (10, 11, 12, 13 2>AB>G=K5 ?0=5;8).  

�0?0AK #5@2>3> 8 +5B25@B>3> :0;89=>3> 3>@87>=B0 2 40==K9 <><5=B 
>B=5A5=K : 7010;0=A>2K< [13].  

 

3.1.6  9?P9H, ;9@9?PAO9 D9EGDEO < CBK69AAO= CB>DB6 

3.1.6.1 $5;L5D 8 35><>@D>;>38O B5@@8B>@88 8AA;54>20=89 

'G0AB>: 87KA:0=89 @0A?>;>65= 2 8 :< =0 A525@>-2>AB>: >B 3. %>;83>@-
A:0 <564C 45@52=O<8 #>3>AB-1, #>3>AB-2 8 �0;5AL5, 2 ?@81@56=>9 7>=5 ?@C40 
« 0@:>2I8=0». 

� 35><>@D>;>38G5A:>< >B=>H5=88 – MB> CG0AB>: D;N28>3;OF80;L=>9 
@02=8=K. &5@@8B>@8O 87@570=0 3CAB>9 A5BLN <5;8>@0B82=KE :0=0;>2, >A;>6-
=5==CN >B45;L=K<8 70?048=0<8 (8=>340 701>;>G5==K<8), ?;>A:>@02=8==K-
<8 CG0AB:0<8 =878= 8 B5E=>35==K<8 D>@<0<8 @5;L5D0. � 0,5 :< 70?04=55 
CG0AB:0 @01>B ?@>B5:05B @5:0 %;CGL. 

�1A>;NB=K5 >B<5B:8 3>@=KE 2K@01>B>: :>;51;NBAO >B 145,79 < 4> 
146,72 < (@8AC=>: 3.10). $07=>ABL 2KA>B A>AB02;O5B 0,93 <. #> D878:>-
35>3@0D8G5A:><C @09>=8@>20=8N B5@@8B>@8O >1J5:B0 ?@8C@>G5=0 : N6=K< >B-
@>30< *5=B@0;L=>-�5@578=A:>9 @02=8=K, ?5@5E>4OI59 2 #@8?OBA:>5 #>;5AL5 
[12]. 
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"A=>2=K5 G5@BK A>2@5<5==>3> @5;L5D0 1K;8 AD>@<8@>20=K 2 A>6A:CN 
AB048N ?@8?OBA:>3> >;545=5=8O. #>A;5 >BABC?0=8O ;54=8:0 @09>= 8AA;54>-
20=89 ?@54AB02;O; A>1>9 4>==>-<>@5==CN @02=8=C. !0 N3>-2>AB>:5 %525@-
=>3> CG0AB:0 1K;8 A>740=K :@052K5 ;54=8:>2K5 >1@07>20=8O, A;>65==K5 
<>@5==K<8 AC3;8=:0<8 8 AC?5AO<8. 

� ?@>F5AA5 B0O=8O A>6A:>3> ;54=8:0 =0 2A59 ?;>I048, 70 8A:;NG5=85< 
N3>-2>AB>:0, AD>@<8@>20;0AL 2>4=>-;54=8:>20O @02=8=0. "=0 A;>65=0 ?5A-
:0<8, AC?5AO<8 8 ?5AG0=>-3@0289=K<8 ?>@>40<8. � :>=F5 A@54=53> 8 =0G0;5 
25@E=53> ?;59AB>F5=0 =0G8=05B D>@<8@>20BLAO 4>;8=0 @5:8 %;CGL. � ?>>75@-
A:>5 2@5<O =081>;55 ?>=865==K5 CG0AB:8 >:070;8AL 70=OBK 4>;8=0<8 @5: 8 
@CGL52, >75@0<8. 'G0AB:8 >75@=>-0;;N280;L=KE =878= 8 @02=8=, A;>65==K5 
?5A:0<8, AC?5AO<8, AC3;8=:0<8 8 3;8=0<8, 70=8<0NB 2 =0AB>OI55 2@5<O F5=-
B@0;L=CN G0ABL %525@=>3> CG0AB:0. � 3>;>F5=5 >:>=G0B5;L=> >D>@<8;8AL 
<>@D>;>38G5A:85 G5@BK 4>;8=K @5:8 %;CGL, >1@07>20;>AL A>2@5<5==>5 @CA-
;>, 0 AB0@>@5GL5 =0G0;> 701>;0G820BLAO.  �;;N280;L=K5 =878=K 8 4>;8=K 
@5: A;>65=K 745AL 0;;N280;L=K<8 (?5AG0=>-3@0289=K5 ?>@>4K, ?5A:8, AC?5-
A8, AC3;8=:8, 3;8=K, 8;K) 8 1>;>B=K<8 (B>@D) >B;>65=8O<8. "2@06=>-

10;>G=CN A5BL D>@<8@CNB 45;N280;L=>-?@>;N280;L=K5 >B;>65=8O (?5A:8, 
AC?5A8, ?5AG0=>-3@0289=K5 ?>@>4K). 

�=0G8B5;L=>5 2;8O=85 =0 @5;L5D 2 =0AB>OI55 2@5<O >:07K20NB B5E=>-
35==K5 ?@>F5AAK A> 7=0G8B5;L=>9 AB5?5=LN 0=B@>?>35==>3> 2>7459AB28O =0 
?@8@>4=CN A@54C. -B> 2K@0605BAO 2 >1@07>20=88 ?@>A04>: =0 75<=>9 ?>-
25@E=>AB8 =04 ?>4@01>B0==K< ?@>AB@0=AB2>< :0;89=KE 3>@87>=B>2 8 40;L-
=59H8< 701>;0G820=85< MB8E <5AB.  

 

3.1.6.2 �5<5;L=K5 @5AC@AK 8 ?>G25==K9 ?>:@>2 
� ?@545;0E 8AA;54C5<>9 B5@@8B>@88 @0A?@>AB@0=5=K 8 35=5B8G5A:8E 

B8?>2 ?>G2 [14], 2K45;O5<KE ?> AB@>5=8N ?>G25==>3> ?@>D8;O 8 >B@060N-
I8E >4=>B8?=>ABL ?@>F5AA>2 ?>G2>>1@07>20=8O: 

1. 45@=>2>-?>47>;8ABK5; 
2. 45@=>2>-?>47>;8ABK5 701>;>G5==K5; 
3. 45@=>2K5 701>;>G5==K5 8 45@=>2>-:0@1>=0B=K5 701>;>G5==K5; 
4. 0;;N280;L=K5 (?>9<5==K5) 45@=>2K5 8 45@=>2K5 701>;>G5==K5; 
5. B>@DO=>-1>;>B=K5 =878==K5; 
6. B>@DO=>-1>;>B=K5 25@E>2K5; 
7. 0;;N280;L=K5 1>;>B=K5; 
8. 0=B@>?>35==>-?@5>1@07>20==K5. 
�9DAB6B-CB8;B?<EFO9 CBK6O >B=>AOBAO : 02B><>@D=K< [15]. "=8 4>-

AB0B>G=> H8@>:> @0728BK 2 @09>=5 8AA;54>20=89 (70=8<0NB 2B>@>5 <5AB> ?> 
@0A?@>AB@0=5=8N) (A<. ?@8;>65=85 �). $0728BK >=8 ?@0:B8G5A:8 =0 2A5E 
?>G2>>1@07CNI8E ?>@>40E 2 4>AB0B>G=> @07;8G=KE CA;>28OE @5;L5D0, A>AB0-
20 ?>@>4, @0AB8B5;L=>AB8. "=8 8<5NB :8A;CN @50:F8N, A>45@60B 4>AB0B>G=> 
<0;> M;5<5=B>2 ?8B0=8O, @0AB5=89 8 3C<CA0. � B> 65 2@5<O 40==K9 35=5B8G5-
A:89 B8? ?>G2 E0@0:B5@87C5BAO 1;03>?@8OB=K<8 2>4=>-D878G5A:8<8 A2>9-
AB20<8 [16]. � ?@545;0E �0?04=>9 ?;>I048 %525@=>3> CG0AB:0 @0A?@>AB@0=5-
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=K A;54CNI85 ?>4B8?K, 2K45;O5<K5 A>3;0A=> >A>15==>ABO< 87<5=5=8O ?>G-
25==>3> ?@>D8;O [17]: 45@=>2>-?0;52>-?>47>;8ABK5 (:>4K ;535=4K A>3;0A=> 
?@8;>65=8O � – 27, 28) 8 A>1AB25==> 45@=>2>-?>47>;8ABK5 (37, 38, 41, 48). 
�5@=>2>-?0;52>-?>47>;8ABK5 ?>G2K @072820NBAO =0 1>;55 1>30BKE ?> <8=5-
@0;>38G5A:><C A>AB02C ?>G2>>1@07CNI8E >B;>65=89 (?@5645 2A53> <>@5=-
=KE), ?@58<CI5AB25==> AC3;8=8AB>3> 8 AC?5AG0=>3> 3@0=C;><5B@8G5A:>3> 
A>AB020, =0 E>@>H> 4@5=8@C5<KE CG0AB:0E. %>1AB25==> 45@=>2>-?>47>;8ABK5 
D>@<8@CNBAO ?@58<CI5AB25==> =0 @KE;KE 2>4=>-;54=8:>2KE 8 >75@=>-
0;;N280;L=KE ?>G2>>1@07CNI8E >B;>65=8OE ?@8 >A;01;5==>< ?>25@E=>AB-
=>< 8 2=CB@8?>G25==K< AB>:5.  

�@C??C ?>;C384@><>@D=KE ?>G2 A>AB02;ONB 45@=>2>-?>47>;8ABK5 70-
1>;>G5==K5; 45@=>2K5 701>;>G5==K5 8 45@=>2>-:0@1>=0B=K5 701>;>G5==K5; 
0;;N280;L=K5 (?>9<5==K5) 45@=>2K5 8 45@=>2K5 701>;>G5==K5 ?>G2K [15].  

�9DAB6B-CB8;B?<EFO9 ;45B?BK9AAO9 CBK6O ?> @0A?@>AB@0=5=8N =0 
8AA;54C5<>< CG0AB:5 70=8<0NB ?5@2>5 <5AB>. #>G2K 40==>3> 35=5B8G5A:>3> 
B8?0 D>@<8@CNBAO 2 CA;>28OE 4;8B5;L=>3> ?5@8>48G5A:>3> ?5@5C2;06=5=8O. 
�>;55 E0@0:B5@=K >=8 4;O CG0AB:>2, A;>65==KE 2>4=>-;54=8:>2K<8 8 >75@-
=>-0;;N280;L=K<8 >B;>65=8O<8. #> A@02=5=8N A 45@=>2>-?>47>;8ABK<8 
>=8 8<5NB 5I5 1>;LHCN :8A;>B=>ABL, >G5=L A;01> >15A?5G5=K D>AD>@>< 8 
:0;85<, >4=0:> 3C<CA0 A>45@60B 1>;LH5 [16, 17]. !0 �0?04=>9 ?;>I048 %5-
25@=>3> CG0AB:0 ?> AB5?5=8 2K@065==>AB8 >3;55==>3> 3>@87>=B0 >=8 @0745;5-
=K =0 3;5520BK5 (:>4K ;535=4K A>3;0A=> ?@8;>65=8O � – 82, 99, 105, 110, 

112) 8 3;552K5 (119, 124, 129).  
�9DAB6O9 ;45B?BK9AAO9 < 89DAB6B->4D5BA4FAO9 ;45B?BK9AAO9 CBK6O 

@072820NBAO 2 @57C;LB0B5 42CE ?>G2>>1@07>20B5;L=KE ?@>F5AA>2: 45@=>2>3> 8 
1>;>B=>3>. �5@=>2K5 701>;>G5==K5 ?>G2K @072820NBAO ?>4 B@02O=8AB>9 @0A-
B8B5;L=>ABLN =0 A;01>4@5=8@>20==KE @02=8=0E 8  =878=0E ?@8 ?5@8>48G5-
A:>< 8;8 ?>AB>O==>< =0AKI5=88 25@E=8E 3>@87>=B>2 3@C=B>2K<8 8;8 ?>-
25@E=>AB=K<8 2>40<8. �@C=B>2K5 2>4K >1KG=> A>45@60B 7=0G8B5;L=>5 :>;8-
G5AB2> @0AB2>@5==KE 25I5AB2. -B8 25I5AB20 ?@8 ?><>I8 @0AB8B5;L=>AB8, 0 
B0:65 ?CB5< :0?8;;O@=>3> ?>4=OB8O, =0:0?;820NBAO 2 25@E=5< A;>5 ?>G2K. 
�;O =8E E0@0:B5@=0 A;01>:8A;0O 8;8 1;87:0O : =59B@0;L=>9 @50:F8O, ?>2K-
H5==0O AB5?5=L =0AKI5==>AB8 >A=>20=8O<8 (1>;55 60 %), 7=0G8B5;L=>5 :>;8-
G5AB2> 3C<CA0 (4> 6 % 8 1>;55). � B> 65 2@5<O MB8 ?>G2K 154=K 0:B82=K<8 
D>@<0<8  D>AD>@0 8 :0;8O [16, 17]. #>A;5 <5;8>@0F88 ?> C@>2=N ?;>4>@>48O  
>=8 =5 CABC?0NB 02B><>@D=K< 45@=>2K< 8 45@=>2>-:0@1>=0B=K< ?>G20<. � 
?@545;0E 8AA;54C5<>3> CG0AB:0 ?> AB5?5=8 2K@065==>AB8 >3;55==>3> 3>@8-
7>=B0 >=8 @0745;5=K =0 3;5520BK5 (:>4K ;535=4K A>3;0A=> ?@8;>65=8O � – 
178, 192, 199, 216) 8 3;552K5 (230).  

�??R6<4?PAO9 (CB=@9AAO9) 89DAB6O9 < 89DAB6O9 ;45B?BK9AAO9 CBK-
6O AD>@<8@>20;8AL =0 �0?04=>9 ?;>I048 %525@=>3> CG0AB:0 2 ?@545;0E 
?>9<K AB0@>@5GLO @5:8 %;CGL. �0==K5 ?>G2K @072820NBAO ?>4 2;8O=85< 
>A>1KE CA;>289 (=5 B>;L:> D0:B>@>2 ?>G2>>1@07>20=8O), :>B>@K5 A>740NBAO 
2 @57C;LB0B5 8E <=>3>;5B=53> 70B>?;5=8O ?02>4:>2K<8 2>40<8. %@548 ?>4-
B8?>2 40==>3> 35=5B8G5A:>3> B8?0 =0 8AA;54C5<>9 B5@@8B>@88 @0A?@>AB@0=5-
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=K 0;;N280;L=K5 45@=>2K5 3;5520BK5 (:>4K ;535=4K A>3;0A=> ?@8;>65=8O 
� – 285, 295, 297) 8 0;;N280;L=K5 45@=>2K5 3;552K5 (299, 301).  

�84@><>@D=K9 @O4 A>AB02;ONB B>@DO=>-1>;>B=K5 =878==K5, B>@DO=>-
1>;>B=K5 25@E>2K5 8 0;;N280;L=K5 1>;>B=K5 ?>G2K [16]. 

&BDHSAB-5B?BFAO9 A<;<AAO9 CBK6O D>@<8@CNBAO =0 8AA;54C5<>9 
B5@@8B>@88, :0: ?@028;>, 2 ?>=865==KE CG0AB:0E 2>4>@0745;>2, 2 ?>=865=8-
OE @5G=KE 4>;8= ?@8 =53;C1>:>< 70;530=88 03@5AA82=KE 3@C=B>2KE 2>4. #> 
70?0A0< >@30=8G5A:>3> 25I5AB20 >=8 7=0G8B5;L=> ?@52>AE>4OB 2A5 4@C385 
?>G2K. !878==K5 B>@DO=>-1>;>B=K5 ?>G2K A>45@60B 1>;LH5 C3;5@>40 8 07>-
B0, 0 :8A;>@>40 <5=LH5, =565;8 25@E>2K5. %B5?5=L =0AKI5==>AB8 8E >A=>-
20=8O<8 4>AB8305B 70-80 %. �;O 40==>3> 35=5B8G5A:>3> B8?0 ?>G2 E0@0:B5@=> 
=52KA>:>5 A>45@60=85 2 =8E D>AD>@0 8 :0;8O, <8:@>M;5<5=B>2 [16, 17]. %;5-
4C5B >B<5B8BL, GB> >ACH5=85 8 >A2>5=85 MB8E ?>G2 @57:> <5=O5B 8E A2>9AB20, 
>A>15==> 2>4=K5, 8 2545B : 8E 453@040F88. � ?@545;0E �0?04=>9 ?;>I048 2 
7028A8<>AB8 >B <>I=>AB8 B>@DO=>3> A;>O  @0A?@>AB@0=5=K B>@DO=8AB>-

3;552K5 (:>4 ;535=4K A>3;0A=> ?@8;>65=8O � – 247; <>I=>ABL B>@D0 20-30 

A<), B>@DO=>-3;552K5 (251; 30-50 A<), B>@DO=K5 <0;><>I=K5 (254; 50-100 

A<), B>@DO=K5 A@54=5<>I=K5 (258; 100-200 A<) 8 B>@DO=K5 <>I=K5 (262; 
1>;55 200 A<). � ?@545;0E ?@><?;>I04:8 55 70?04=CN 8 N3>-70?04=CN G0ABL 
A;030NB B>@DO=>-3;552K5 ?>G2K. 

&BDHSAB-5B?BFAO9 69DIB6O9 CBK6O 25AL<0 >3@0=8G5=> @0A?@>AB@0=5-
=K 2 ?@545;0E 8AA;54C5<>3> CG0AB:0 8 ?@8C@>G5=K : 2>4>@0745;L=K< 70-
<:=CBK< :>B;>28=0<. #@>F5AAK ?>G2>>1@07>20=8O ?@>B5:0NB ?>4 2>7459-
AB285< 871KB>G=>3> C2;06=5=8O 0B<>AD5@=K<8 >A04:0<8 8 2;03>;N182>9 
>;83>B@>D=>9 @0AB8B5;L=>AB8. �C<CA>2K5 25I5AB20 A>AB02;ONB 10-15 % >B 
>1I53> :>;8G5AB20 >@30=8G5A:>3> 25I5AB20. #>G2K 8<5NB A8;L=>:8A;CN @5-
0:F8N. �;O 2A53> ?>G25==>3> ?@>D8;O E0@0:B5@=0 A;010O  (10-20 %) =0AK-
I5==>ABL >A=>20=8O<8 [16, 17]. !0 8AA;54C5<>< CG0AB:5 @0A?@>AB@0=5=K 
A;54CNI85 ?>4B8?K: 1>;>B=K5 25@E>2K5 B>@DO=>-3;552K5 (:>4 ;535=4K A>-
3;0A=> ?@8;>65=8O � – 267) 8 1>;>B=K5 25@E>2K5 B>@DO=K5 (268).  

�??R6<4?PAO9 5B?BFAO9 CBK6O @0A?@>AB@0=5=K  2 ?@545;0E ?>9<K 
@5:8 %;CGL 8 55 AB0@>@5GLO. (>@<8@>20=85 MB8E ?>G2 ?@>8AE>48B 2 CA;>28OE 
871KB>G=>3> 0;;N280;L=>3> 8 3@C=B>2>3> C2;06=5=8O. #> E0@0:B5@C <>@D>-
;>38G5A:>3> ?@>D8;O >=8 =5 >B;8G0NBAO >B =878==KE B>@DO=8:>2, >4=0:> 
8<5NB 1>;55 2KA>:CN 7>;L=>ABL 8 AB5?5=L @0A?040. #>G2K 40==>3> 35=5B8G5-
A:>3> B8?0 1>;55 1>30BK 07>B><, D>AD>@><, :0;85< 8 :0;LF85< ?> A@02=5=8N 
A B>@DO=8:0<8 2>4>@0745;>2 [16, 17]. � ?@545;0E %525@=>9 ?;>I048 ?> 
<>I=>AB8 B>@DO=>3> ?;0AB0 2K45;ONBAO B>@DO=8AB>-3;552K5 (:>4 ;535=4K 
A>3;0A=> ?@8;>65=8O � – 308; <>I=>ABL B>@D0 <5=55 30 A<), B>@DO=>-
3;552K5 (320; 30-50 A<), B>@DO=>-3;552K5 <0;><>I=K5 (332; 50-100 A<) 8 
B>@DO=>-3;552K5 A@54=5<>I=K5 (344; 100-200 A<).  

� 4AFDBCB79AAB-CD9B5D4;B64AAO@ >B=>AOB ?>G2K, :>B>@K5 2 @57C;L-
B0B5 E>7O9AB25==>9 45OB5;L=>AB8 G5;>25:0 F5;8:>< CB@0B8;8 A2>8 8AE>4=K5 
A2>9AB20. � ?@545;0E 8AA;54C5<>3> CG0AB:0 ?>;CG8;8 @0A?@>AB@0=5=85 45-
3@048@>20=>-4@5=8@>20==K5 8 =0@CH5==K5 ?>G2K.  
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� 897D48<DB64AB-8D9A<DB64AAO@ >B=>AOBAO ?>G2K, :>B>@K5 ?>4?0;8 
?>4 ?>A;5<5;8>@0F8>==CN 453@040F8N (<8=5@0;870F8N 3C<CA0 8 B>@D0, <5-
E0=8G5A:>5 C<5=LH5=85 3C<CA>2>3> 3>@87>=B0). !0 �0?04=>9 ?;>I048 %5-
25@=>3> CG0AB:0 %B0@>18=A:>3> <5AB>@>645=8O ?>;CG8;8 @0A?@>AB@0=5=85 
453@>B>@DO=K5 B>@DO=>-<8=5@0;L=K5 (:>4K ;535=4K A>3;0A=> ?@8;>65=8O � 

– 374, 375, 376) 8 453@>B>@DO=K5 <8=5@0;L=K5 >AB0B>G=>-B>@DO=K5 (377, 
379).  

!0@CH5==K5 – ?>G2K, =530B82=> 87<5=5==K5 E>7O9AB25==>9 45OB5;L=>-
ABLN. �;O =8E E0@0:B5@=> G0AB8G=>5 8;8 ?>;=>5 C=8GB>65=85 3C<CA>2>3> 3>-
@87>=B0, ?5@5<5H820=85 35=5B8G5A:8E 3>@87>=B>2 ?@8 ?@>2545=88 75<;O=KE 
@01>B.  

� 7028A8<>AB8 >B CA;>289 ?>G2>>1@07>20=8O =0 B5@@8B>@88 10AA59=0 
%;CG8 @0728205BAO ?@58<CI5AB25==> 45@=>2K9 (?>4 ;C3>2>9 @0AB8B5;L=>-
ABLN), ?>47>;8ABK9 (?>4 ;5A=>9 @0AB8B5;L=>ABLN), 1>;>B=K9 (2 ?>=865=8OE 
@5;L5D0, 345 =0:0?;8205BAO 2;030) ?@>F5AAK 8 8E A>G5B0=8O. 

� 25@E=59 G0AB8 10AA59=0 2AB@5G0NBAO A;54CNI85 B8?K ?>G2 45@=>2>-

?>47>;8ABK5 701>;>G5==K5 (34,2%), 45@=>2>-?>47>;8ABK5 (29,8%), 45@=>2K5 
701>;>G5==K5 (14,7%), B>@DO=>-1>;>B=K5 (13,6%) 8 4@. � =86=5< B5G5=88 
?@5>1;040NB B>@DO=>-1>;>B=K5 8 45@=>2>-701>;>G5==K5 ?>G2K. 

�5@=>2>-?>47>;8ABK5 ?>G2K AD>@<8@>20;8AL =0 ?>@>40E @07;8G=>3> 
<5E0=8G5A:>3> A>AB020, 70=8<0NB ?>2KH5==K5 M;5<5=BK @5;L5D0, ?;>A:85 
2>4>@0745;K, B5@@0AK 8 A:;>=K ?@8 3;C1>:>< 70;530=88 3@C=B>2KE 2>4. #> 
AB5?5=8 2K@065==>AB8 ?>47>;8AB>3> 3>@87>=B0 2K45;ONB A;01>-, A@54=5- 8 
A8;L=>>?>47>;5==K5 ?>G2K. %;01>- 8 A@54=5>?>47>;5==K5 ?>G2K >1@07CNBAO 
2 >A=>2=>< =0 ?5AG0=KE 8 AC?5AG0=KE ?>@>40E, A8;L=>>?>47>;5==K5 ?>G2K – 
=0 AC3;8=8ABKE. 

�5@=>2>-3;5520BK5 8 3;552K5 ?>G2K ?@8C@>G5=K : @02=8==K< 8 ?>=8-
65==K< M;5<5=B0< @5;L5D0, A>740NI8< 1;03>?@8OB=K5 CA;>28O 4;O 8E ?5-
@8>48G5A:>3> ?5@5C2;06=5=8O. 

�9DAB6B-CB8;B?<EFO9 ;45B?BK9AAO9 CBK6O ?> @0A?@>AB@0=5=8N =0 
8AA;54C5<>< CG0AB:5 70=8<0NB ?5@2>5 <5AB>. � D>@<8@>20=88 ?>G2 40==>3> 
35=5B8G5A:>3> B8?0 CG0AB2CNB 45@=>2K9, ?>47>;8ABK9 8 1>;>B=K9 ?>G2>>1-
@07>20B5;L=K5 ?@>F5AAK 2 CA;>28OE ?@>4>;68B5;L=>3> ?5@8>48G5A:>3> ?5-
@5C2;06=5=8O. "=8 E0@0:B5@=K 4;O B5@@8B>@89, A;>65==KE 2>4=>-

;54=8:>2K<8 8 >75@=>-0;;N280;L=K<8 >B;>65=8O<8. 
#> AB@>5=8N 35=5B8G5A:>3> ?@>D8;O 45@=>2>-?>47>;8ABK5 701>;>G5=-

=K5 ?>G2K AE>4=K A 45@=>2>-?>47>;8ABK<8, >4=0:> 2 >4=>< 8;8 =5A:>;L:8E 
3>@87>=B0E 2A5340 >B@065=K ?@87=0:8 701>;0G820=8O. #> A@02=5=8N A 45@-
=>2>-?>47>;8ABK<8 >=8 8<5NB 5I5 1>;LHCN :8A;>B=>ABL, >G5=L A;01> >15A-
?5G5=K D>AD>@>< 8 :0;85<, >4=0:> 3C<CA0 A>45@60B 1>;LH5 [15, 16]. 

�9DAB6B-CB8;B?<EFO9 CBK6O >B=>AOBAO : 46FB@BDHAB@G :;0AAC 8 70-
=8<0NB ?>2KH5==K5 2>4>@0745;L=K5 ?@>AB@0=AB20. �;O =8E E0@0:B5@=> 
D>@<8@>20=85  2>4=>3> @568<0 B>;L:> 70 AG5B 0B<>AD5@=>3> C2;06=5=8O, 
A;54AB285< G53> O2;O5BAO A;010O 2K@065==>ABL ?@><K2=>3> @568<0.  
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)0@0:B5@=>9 <>@D>;>38G5A:>9 >A>15==>ABLN 45@=>2>-?>47>;8ABKE 
?>G2 O2;O5BAO 8E G5B:0O 48DD5@5=F80F8O =0 35=5B8G5A:85 3>@87>=BK: 3C<C-
A>2K9 3>@87>=B, ?>47>;8ABK9 3>@87>=B, 8;;N280;L=K9 3>@87>=B 8 ?>G2>>1-
@07CNI0O ?>@>40 [15, 16]. 

 >@D>;>38G5A:85 >A>15==>AB8 ?>G2 =0E>4OBAO 2 B5A=>9 A2O78 A 8E E8-
<8G5A:8<8 A2>9AB20<8. -B8 ?>G2K A>45@60B <0;> 3C<CA0, 8E 25@E=85 3>@8-
7>=BK >154=5=K A>548=5=8O<8 CaO, MgO, Fe2O3 8 Al2O3 8 >1>30I5=K :@5<=5-
75<><. $0728B85 ?>47>;>>1@07>20B5;L=>3> ?@>F5AA0 >BG0AB8 <5=O5B 3@0=C;>-
<5B@8G5A:89 A>AB02 ?>G2 – 25@E=85 3>@87>=BK 2A;54AB285 2K=>A0 8;8ABKE G0-
AB8F >?5AG0=820NBAO, =865;560I85 - >3;8=820NBAO. �C<CA>2K9 3>@87>=B <0-
;><>I=K9; A>45@60=85 3C<CA0 2 A@54=5< A>AB02;O5B 1,5 %-2,5 %. )0@0:B5@-
=K5 >A>15==>AB8 2>4=>-D878G5A:8E A2>9AB2 45@=>2>-?>47>;8ABKE ?>G2 – MB> 
1>;LH0O ?;>B=>ABL A;>65=8O (>1J5<=0O <0AA0), =87:0O A:>@>ABL 2>4>?@>=8F0-
5<>AB8 8 ?;>E0O 0M@0F8O 2 =86=8E 3>@87>=B0E 2 A;CG05 ?>4AB8;0=8O ?;>B=K-
<8 ?>@>40<8 [15]. 

�;0AA CB?G7<8DB@BDHAOI A>AB02;ONB 45@=>2>-?>47>;8ABK5 701>;>-
G5==K5, 45@=>2K5 701>;>G5==K5 8 0;;N280;L=K5 (?>9<5==K5) 45@=>2K5 70-
1>;>G5==K5 ?>G2K. "=8 D>@<8@CNBAO 2 CA;>28OE ?5@8>48G5A:>3> ?5@5-
C2;06=5=8O ?>25@E=>AB=K<8 8;8 ?>G25==>-3@C=B>2K<8 2>40<8, E0@0:B5@8-
7CNBAO ?@8ACBAB285< 2 ?>G25==>< ?@>D8;5 ?@87=0:>2 >3;55=8O.  

�;0AA CB?G7<8DB@BDHAOI A>AB02;ONB 45@=>2>-?>47>;8ABK5 701>;>-
G5==K5 8 45@=>2K5 701>;>G5==K5 ?>G2K. "=8 D>@<8@CNBAO 2 CA;>28OE ?5-
@8>48G5A:>3> ?5@5C2;06=5=8O ?>25@E=>AB=K<8 8;8 ?>G25==>-3@C=B>2K<8 
2>40<8, E0@0:B5@87CNBAO ?@8ACBAB285< 2 ?>G25==>< ?@>D8;5 ?@87=0:>2 
>3;55=8O. 

�9DAB6O9 ;45B?BK9AAO9 CBK6O 2 ?@545;0E >1J5:B0 8AA;54>20=89 70-
=8<0NB 14,7 % ?;>I0459. $072820NBAO >=8 2 @57C;LB0B5 42CE ?>G2>>1@07>20-
B5;L=KE ?@>F5AA>2: 45@=>2>3> 8 1>;>B=>3>. �@50;K 8E @0728B8O ?@54AB02;O-
NB A>1>9 A;01>4@5=8@>20==K5 B5@@8B>@88 (G0I5 2 4>;8=0E @CGL52, :0=0;>2), 
?>:@KBK5 B@02O=8AB>9 8;8 ;5A=>9 @0AB8B5;L=>ABLN, =0 :>B>@KE =01;N405B-
AO ?5@8>48G5A:>5 8;8 ?>AB>O==>5 =0AKI5=85 25@E=8E 3>@87>=B>2 3@C=B>2K-
<8 2>40<8, A>45@60I8<8 7=0G8B5;L=>5 :>;8G5AB2> @0AB2>@5==KE 25I5AB2. 
-B8 25I5AB20 ?@8 ?><>I8 @0AB8B5;L=>AB8, 0 B0:65 ?CB5< :0?8;;O@=>3> ?>4-
=OB8O, =0:0?;820NBAO 2 25@E=5< A;>5 ?>G2K. �;O 40==KE ?>G2 E0@0:B5@=0 
A;01>:8A;0O 8;8 1;87:0O : =59B@0;L=>9 @50:F8O, ?>2KH5==0O AB5?5=L =0AK-
I5==>AB8 >A=>20=8O<8 (1>;55 60 %), 7=0G8B5;L=>5 :>;8G5AB2> 3C<CA0 (4> 
6 % 8 1>;55). � B> 65 2@5<O >=8 154=K 0:B82=K<8 D>@<0<8 D>AD>@0 8 :0;8O 
[15].  

&BDHSAB-5B?BFAO9 A<;<AAO9 CBK6O D>@<8@CNBAO =0 8AA;54C5<>9 
B5@@8B>@88, :0: ?@028;>, 2 ?>9<0E :0=0;>2 ?@8 =53;C1>:>< 70;530=88 3@C=-
B>2KE 2>4. �0=8<0NB >=8 13,6 % B5@@8B>@88. #> 70?0A0< >@30=8G5A:>3> 25-
I5AB20 >=8 7=0G8B5;L=> ?@52>AE>4OB 2A5 4@C385 ?>G2K. !878==K5 B>@DO=>-
1>;>B=K5 ?>G2K A>45@60B 1>;LH5 C3;5@>40 8 07>B0, 0 :8A;>@>40 <5=LH5, 
=565;8 25@E>2K5. %B5?5=L =0AKI5==>AB8 8E >A=>20=8O<8 4>AB8305B 70 – 
80 %. �;O 40==>3> 35=5B8G5A:>3> B8?0 ?>G2 E0@0:B5@=> =52KA>:>5 A>45@60-
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=85 2 =8E D>AD>@0 8 :0;8O, <8:@>M;5<5=B>2 [15]. %;54C5B >B<5B8BL, GB> 
>ACH5=85 8 >A2>5=85 MB8E ?>G2 @57:> <5=O5B 8E A2>9AB20, >A>15==> 2>4=K5, 
8 2545B : 8E 453@040F88.  

� 4AFDBCB79AAB-CD9B5D4;B64AAO@ >B=>AOB ?>G2K, :>B>@K5 2 @57C;L-
B0B5 E>7O9AB25==>9 45OB5;L=>AB8 G5;>25:0 F5;8:>< CB@0B8;8 A2>8 8AE>4=K5 
A2>9AB20. � 897D48<DB64AB 8D9A<DB64AAO@ >B=>AOBAO ?>G2K, :>B>@K5 ?>4-
?0;8 ?>4 ?>A;5<5;8>@0F8>==CN 453@040F8N (<8=5@0;870F8N 3C<CA0 8 B>@-
D0, <5E0=8G5A:>5 C<5=LH5=85 3C<CA>2>3> 3>@87>=B0).  

!0 A4DGL9AAOI ?>G20E ?@>A;56820NBAO =530B82=K5 87<5=5=8O 2 @5-
7C;LB0B5 E>7O9AB25==>9 45OB5;L=>AB8 G5;>25:0. �;O =8E E0@0:B5@=> G0AB8G-
=>5 8;8 ?>;=>5 C=8GB>65=85 3C<CA>2>3> 3>@87>=B0.  

 

3.1.7  4EF<F9?PAO= < :<6BFAO= @<D 

3.1.7.1 (;>@0 8 @0AB8B5;L=>ABL B5@@8B>@88 ?@>2545=8O 8AA;54>20=89 

�AA;54C5<0O B5@@8B>@8O >B=>A8BAO : 10AA59=C @5:8 %;CGL.  
$5:0 %;CGL – B@5B89 ?> 25;8G8=5 8 2>4=>AB8 ;52>15@56=K9 ?@8B>: 

@. #@8?OB8 ?@>BO65==>ABLN 197 :<, O2;O5BAO 2>4>B>:>< II ?>@O4:0 10AA59=0 
@. �=5?@. !0G8=05BAO 2 ?@545;0E �>?K;LA:>9 3@O4K 8AB>:>< �>@>=8GA:>3> 
<5;8>@0B82=>3> :0=0;0, 2>AB>G=55 =.?. �0FC: %;CF:>3> @09>=0  8=A:>9 >1-
;0AB8; ?@>B5:05B ?> 70?04=>9 G0AB8 *5=B@0;L=>15@578=A:>9 @02=8=K 8 ?> 
=878=5 #@8?OBA:>5 #>;5AL5; 2?0405B 2 @. #@8?OBL 2 5 :< =865 ?> B5G5=8N >B 
=.?. �8;LG0 =0 3@0=8F5 �C=8=5F:>3> @09>=0 �@5ABA:>9 >1;0AB8 8 �8B:>28G-
A:>3> @09>=0 �><5;LA:>9 [18, 19].  5AB> ?@>2545=8O AB@>8B5;L=KE @01>B >B-
=>A8BAO : CG0AB:C A@54=53> B5G5=8O @5:8. 

$5:0 B5G5B 2 A525@=>< =0?@02;5=88, 2 25@E>2LOE 55 >:@C60NB ;5A=K5 
1>;>B0, 15@530 - =87<5==K5 8 B>?:85. �0;55 %;CGL 2K18@05BAO =0 @02=8==K5 
?@>AB>@K 8 B5G5B A@548 ;C3>2 8 ?>;59 %;CF:>3> @09>=0. !865 %>;83>@A:0 
AB0=>28BAO ?>;=>2>4=>9 8 2 >:@C65=88 3CABKE E2>9=KE 8 A<5H0==KE ;5A>2 
=5A5B 2>4K 4> 2?045=8O 2 #@8?OBL. � 25@E>2LOE @5:8 ?@5>1;0405B 1>;>B=0O 8 
;C3>20O @0AB8B5;L=>ABL, 15@57>2K5 :>;:8, 5;L=8:8 8 ACE>4>;L=K5 A>A=O:8. 

!0 B5@@8B>@88 #>;5AA:>9 =87<5==>AB8 15@530 @5:8 >:@C60NB H8@>:>-
;8AB25==K5 ;5A0 8 ?>9<5==K5 4C1@02K. �45AL H8@>:> @0A?@>AB@0=5=K 4C1, 
OA5=L, 3@01, :;5=, G5@=0O >;LE0. � ;5A0E <=>3> ;5:0@AB25==KE @0AB5=89 8 
O3>4 (<0;8=0, :;N:20, A<>@>48=0, 3>;C18:0, 75<;O=8:0, 1@CA=8:0). 

%@548 ?@>87@0AB0NI8E @0AB8B5;L=KE A>>1I5AB2, 2K45;5=K A;54CN-
I85 >A=>2=K5 B8?K @0AB8B5;L=>AB8: FD46OA<EFO9 D4EF<F9?PAO9 EBB5M9-
EF64, E979F4?PAO9 EBB5M9EF64, EBDAB-DG89D4?PAO9 EBB5M9EF64, 9EF9EF69A-
AO9 ?G74, 5B?BF4, >GEF4DA<>B6O9 ;4DBE?<, ?9E4, 6B8AO9 EBB5M9EF64 @4>DB-
H<FB6, ;4M<FAO9 8D969EAO9 A4E4:89A<O. 

&D46SA<EFO9 D4EF<F9?PAO9 EBB5M9EF64. �1;878 ?@>5:B8@C5<>3> 
>1J5:B0 AD>@<8@>20;8AL A>>1I5AB20 35;>D8B>2, :>B>@K5 E0@0:B5@=K 4;O 1>-
;>B8ABKE ;C3>2, ?@81@56=KE 7>= 2>4>5<>2, B@02O=KE 1>;>B. !081>;LH55 
@0A?@>AB@0=5=85 ?>;CG8;8 B@>AB=8:>2K5 70@>A;8. %>>1I5AB20 >A>:8 >AB@>9, 
@>3>70 C7:>;8AB=>3>, A8B=8:0 @0725A8AB>3>, 42C:8AB>G=8:0 B@>AB=8:>2>3>, 
<0==8:0 1>;LH>3> 2AB@5G0NBAO 87@54:0 2 2845 2:@0?;5=89 A@548 A>>1I5AB2 



42 

 

B@>AB=8:0 N6=>3>. "1H8@=K5 >12>4=5==K5 ?>=865=8O 70=OBK ?@0:B8G5A:8 
<>=>4><8=0=B=K<8 B@>AB=8:>2K<8 70@>A;O<8. %>>1I5AB20 <0==8:0 1>;L-
H>3> =5 ?>;CG8;8 H8@>:>3> @0A?@>AB@0=5=8O =0 8AA;54C5<>9 B5@@8B>@88.  

&@02>AB>8 40==KE A>>1I5AB2 2KA>:85, 4>AB0B>G=> 3CABK5. � <0==8:C 
1>;LH><C 2 =51>;LH>< :>;8G5AB25 <>3CB ?@8<5H820BLAO >A>:0 >AB@0O, 42C-
:8AB>G=8: B@>AB=8:>2K9, 40==K5 7;0:8 A>AB02;ONB 25@E=89 120–130 A< O@CA. 
�B>@>9 O@CA B@02>AB>O A>AB>8B 87 @07=>B@02LO: I025;O ?@81@56=>3>, 25@159-
=8:0 >1K:=>25==>3>, 45@15==8: 82>;8AB=K9, G8AB5F0 1>;>B=>3> 8 4@. 

%979F4?PA4S D4EF<F9?PABEFP. �>;LH0O G0ABL B5@@8B>@89 21;878 
?@>5:B8@C5<>3> >1J5:B0, >B=>A8BAO : A5;LA:>E>7O9AB25==K< 75<;O<, A8AB5-
<0B8G5A:8 >1@010BK205<K< (?5@5?0E8205<K<) 8 8A?>;L7C5<K< ?>4 ?>A52K 
A5;LA:>E>7O9AB25==KE :C;LBC@, 2:;NG0O ?>A52K <=>3>;5B=8E B@02.  

%@548 ?0H5==>3> A>>1I5AB20 <0;>;5B=8E A>@=KE B@02 H8@>:> @0A?@>-
AB@0=5=K B@8280;L=K5 A>@=O:8, >1KG=> ?@8ACBAB2CNI85 2 03@>D8B>F5=>70E 
– I5B8==8: A87K9, 72574G0B:0 A@54=OO, 56>2=8: >1K:=>25==K9, I8@8F0 70-
?@>:8=CB0O, ?K@59 ?>;7CG89, 30;8=7>30 <5;:>F25B:>20O, ?8:C;L=8: :@0A8-
2K9, 3>@5F H5@>E>20BK9, <0@L 15;0O, 25@>=8:0 ?>;520O, 3>@>H5: <KH8=K9, 
>4C20=G8: ;5:0@AB25==K9, D0;;>?8O 2LN=:>20O, 2LN=>: ?>;52>9. 

$54:85 A>>1I5AB20 A CG0AB85< 2 A>AB025 03@>D8B>F5=>7>2 8AG570NI8E 
0@E5>D8B>2 2 ?@545;0E 40==>9 B5@@8B>@88 =5 2KO2;5=K.  

%BDA4S < DG89D4?PA4S D4EF<F9?PABEFP. $C45@0;L=0O @0AB8B5;L=>ABL 
(@0AB8B5;L=>ABL =58A?>;L7C5<KE 8 A>@=KE CG0AB:>2) ?@54AB02;5=0 A;54CN-
I8<8 A>>1I5AB20<8: A>>1I5AB20 70A>@5==KE 75<5;L; B@02O=K5 A>>1I5AB20 
70;5659 8 =0@CH5==KE 75<5;L; ?@84>@>6=K5 A>>1I5AB20, ?>425@65==K5 2K-
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О предоставлении 
специализированной 
экологической информации 

МИНИСТЕРСТВО ПРИᠠОДНЫХ РЕСУРСОВ
И ОХРАНЫ ОКРУА၄ЩЕЙ СРЕДЫ

РЕСПУБЛИКИ БЕЛАРУСЬ 

ГОСУДАРСТВЕНᴝОЕ УЧ✠ЕЖДЕНᴘЕ
«РЕСПУБЛᬘКАНСКИЙ ЦЕНТР ПО

ГИДᐠОМЕТЕОРОЛОГИИ, КОНТРОЛЮ
РАДИОАКТИВНОГО ЗАГРЯЗ�НИЯ И

МОНᴘТОРИНᴓУ ОКРУЖАЮЩЕИ СРЕДЫ»
(БЕЛᬓИДᐠОМЕТ) 

пр. Независимости, 110, 220114, г. Минск
тел. (017) 373 22 31, факс (017)272 03 35

E-mail: k愀渀c@hmc.by
р.сч. № ВУ98АКВВЗ6049000006525100000

в ОАО «АСБ Беларусбанк», ЦБУ № 510 г.Минска
код АКВВВУ2Х 

ОКПО 38215542, УНᴟ 192400785

ОАО «Белгорхимпром» 

Государственное учреждение «Республиканский центр по 
гидрометеорологии, контролю радиоактивного загрязнения и мониторингу 
окружающей среды» предоставляет следующую специализированную 
экологическую информацию в атмосферном воздухе д. Метявичи, 
д. Пиваши, д. Погост-2, Солигорский район, Минская область. 

Расчетные значения фоновых концентраций загрязняющих веществ в 
атмосферном воздухе: 

Код Наименование ПДК, мкг/м3 Значения 
№ фоновых 
п/п загрязняющего загрязняющего максимальная средне- средне- концентраций, 

вещества вещества разовая суточная годовая мкг/м3 

1 2 3 4 5 6 7 
1 2902 Твердые частицы1 300,0 150,0 100,0 42 
2 0008 ТЧ10" 150,0 50,0 40,0 32 
3 0330 Серы диоксид 500,0 200,0 50,0 46 
4 0337 Углерода оксид 5000,0 3000,0 500,0 575 
5 0301 Азота диоксид 250,0 100,0 40,0 34 
6 0303 Аммиак 200,0 - - 53 
7 1325 Формальдегид 30,0 12,0 3,0 20 
8 1071 Фенол 10,0 7,0 3,0 -2,3
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