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2>7459AB28O =0 0;N<8=852K5 8 >F8=:>20==K5 ?>25@E=>AB8 <>65B 1KBL 4>AB83=CB> 70 AG5B 
70<5=K I5;>G59 I5;>G=K<8 A>;O<8. -5;>G=K5 A>;8 (:0@1>=0B, <5B0A8;8:0B, >@B>D>AD0B 8 
B.4.) ?@8 @0AB2>@5=88 2 2>45 G0AB8G=> 384@>;87CNBAO A 2KA2>1>645=85< =51>;LH>3> 
:>;8G5AB20 Iё;>G8, 4>AB0B>G=>3> 4;O B>3>, GB>1K >15A?5G8BL <>NI89 MDD5:B, => 
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=54>AB0B>G=>3> 4;O B>3>, GB>1K 2K720BL :>@@>78N >F8=:>20==KE, 0;N<8=852KE 8;8 
AB5:;O==KE ?>25@E=>AB59. "4=0:> A;54C5B ?><=8BL, GB> ?@5?0@0BK =0 >A=>25 I5;>G=KE 
A>;59 O2;ONBAO A;01>I5;>G=K<8 8 =5 ?@83>4=K 4;O C40;5=8O A;>6=KE 703@O7=5=89, B0:8E 
:0: A<>;8ABK5 703@O7=5=8O :>?B8;L=KE :0<5@, =030@ ?5G59, 60@>25=, ?@83>@52H89 68@, 
15;>:. �E F5;5A>>1@07=> ?@8<5=OBL 4;O <>9:8 A;>6=>3> B5E=>;>38G5A:>3> >1>@C4>20=8O, 
>B45;L=K5 G0AB8 :>B>@>3> <>3CB 1KBL ?>2@5645=K A8;L=>I5;>G=K<8 @0AB2>@0<8. 

2.5.9. #@8 ?@83>B>2;5=88 @01>G8E @0AB2>@>2 I5;>G=KE <>NI8E A@54AB2, 4065 ?@8 
?@8<5=5=88 ?8BL52>9 2>4K A 6ёAB:>ABLN =5 1>;55 70�, :0: ?@028;>, =01;N405BAO 
?><CB=5=85 @0AB2>@0 A ?>A;54CNI8< 2K?045=85< 15;>3> >A04:0 384@>:A840 :0;LF8O 8 
<03=8O. #@>8AE>48B MB> 70 AGёB 2708<>459AB28O I5;>G59 A A>;O<8 6ёAB:>AB8, 
A>45@60I8<8AO 2 2>45. 

%0!%"7+2NaOH³Ca(OH)2´+2NaHCO3 

MgH%"7+2Na"!³Mg(OH)2´+2NaHCO3 

#@8 ?@8<5=5=88 A>2@5<5==KE #�� 40==K9 MDD5:B ?@0:B8G5A:8 =5 A:07K205BAO =0 <>NI8E 
A?>A>1=>ABOE A@54AB20, >4=0:> <>65B 2K720BL A>;52K5 @072>4K =0 ?>25@E=>AB8 
>1>@C4>20=8O. +B>1K MB>3> 871560BL, =5>1E>48<> BI0B5;L=> A<K20BL >AB0B:8 <>NI8E 
A@54AB2 8 ?5@8>48G5A:8 8A?>;L7>20BL :8A;>B=K5 A@54AB20 4;O C40;5=8O =0;ёB0. #@8 =0;8G88 
=0 ?@54?@8OB88 CAB0=>2:8 >1@0B=>3> >A<>A0, >?>;0A:820=85 >1>@C4>20=8O 
45<8=5@0;87>20==>9 2>4>9 =0 70:;NG8B5;L=>< MB0?5 <>9:8 ?>;=>ABLN @5H8B ?@>1;5<C 
A>;52KE @072>4>2. 

2.5.10. #@8 E@0=5=88 I5;>G=KE A@54AB2, >A>15==> 2 =5?;>B=> 70:@KB>9 B0@5 A B5G5=85< 
2@5<5=8 >1@07C5BAO >A04>: A>4K, :>B>@0O >1@07C5BAO 70 AGёB 2708<>459AB28O Iё;>G8 A 
C3;5:8A;K< 307><, =0E>4OI8<AO 2 2>74CE5. 

2Na"!+%"2³ Na2CO3+H2O 

"A>15==> 70<5B=> MB>B MDD5:B <>65B =01;N40BLAO 2 :>=F5=B@8@>20==KE A8;L=>I5;>G=KE 
A@54AB20E (AL 80, AL CIP10, AL CIP70), ?>A:>;L:C @0AB2>@8<>ABL A>4K 2 @0AB2>@0E A 
2KA>:>9 :>=F5=B@0F859 Iё;>G8 =87:0O, >=0 2K?0405B 2 >A04>:. � 4@C38E I5;>G=KE 
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?> A515 <>NI8< A@54AB2><, =5 CEC4H05B <>NI8E A2>9AB2 ?@5?0@0B0, =0>1>@>B, >:07K205B 
?>78B82=>5 2>7459AB285 :0: 4>?>;=8B5;L=>5 A@54AB2> C<O3G5=8O 2>4K. "4=0:> ?@8 
4;8B5;L=>< E@0=5=88 2 =5?;>B=> 70:@KB>9 B0@5 2 ?@5?0@0B5 A=8605BAO :>;8G5AB2> Iё;>G8, 
8 >= B5@O5B B>20@=K9 284. +B>1K MB>3> =5 ?@>8AE>48;>, A;54C5B AB@>3> ?@845@6820BLAO 
?@028; E@0=5=8O ?@5?0@0B0, 87;>65==KE =0 MB8:5B:5 8 2 40==>9 8=AB@C:F88, 8 AB0@0BLAO =5 
>B:@K20BL =>2K5 :0=8AB@K, =5 87@0AE>4>202 ?>;=>ABLN ?@5?0@0B 2 >B:@KBKE @0=55. 

2.6. Щ5;>G=K5 ?5==K5 <>NI85 A@54AB20 ;8=59:8 AL. 

2.6.1. AL 20. -5;>G=>5 A@54AB2> A 4578=D8F8@CNI8< MDD5:B>< =0 >A=>25 +�% 8 A>;59 
I5;>G=KE <5B0;;>2. �5AF25B=0O 8;8 65;B>20B0O 684:>ABL C<5@5==>9 2O7:>AB8 A> A;01K< 
<8=40;L=K< 70?0E><. $5F5?BC@0 A@54AB20 2:;NG05B I5;>G=K5 A>;8, A>740NI85 I5;>G=CN 
A@54C: $! 1% @0AB2>@0 A@54AB20 9-11. #;>B=>ABL A@54AB20 1,16±0,05 3/<;. %>45@68B 
:><?;5:A =58>=>35==KE #�� >15A?5G820NI8E MDD5:B82=>5 >15768@820=85 @07;8G=KE 
?>25@E=>AB59. � :0G5AB25 4578=D8F8@CNI53> :><?>=5=B0 A@54AB2> A>45@68B G5B25@B8G=>5 
0<<>=89=>5 A>548=5=85 0;:8;48<5B8;15=78;0<<>=89 E;>@84, MDD5:B82=> C=8GB>60NI55 
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<8:@>>@30=87<K @07;8G=KE 3@C??: 3@0<?>;>68B5;L=K5, ���# Pseudomonas, ?;5A=52K5 8 
4@>6652K5 3@81K, 28@CAK.  0;>MDD5:B82=> ?@>B82 <8:>10:B5@89 BC15@:C;570. 
�>=F5=B@0F8O +�% 2 ?@5?0@0B5 ?>4>1@0=0 B0:8< >1@07><, GB> 4065 1% @0AB2>@ 
>15A?5G8205B 10:B5@8F84=K9 MDD5:B, =5 2K7K20O >1@07>20=85 CAB>9G82KE D>@< 
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"A>15==>ABLN 40==>3> ?@>4C:B0 O2;O5BAO 2>7<>6=>ABL MDD5:B82=>3> A>2<5I5=8O <>9:8 8 
4578=D5:F88 2 >48= MB0?, GB> <0;>MDD5:B82=>, =0?@8<5@, ?@8 ?@8<5=5=88 E;>@A>45@60I8E 
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>1>@C4>20=8O, E>;>48;L=KE :0<5@, @5D@865@0B>@>2, B0@K, C?0:>2:8, B@0=A?>@B5@=KE ;5=B, 
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�;O <>9:8 @5:><5=4C5BAO 8A?>;L7>20BL @0AB2>@K A@54AB20 :>=F5=B@0F859 >B 1 4> 5%. 
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A:07K205BAO =0 <>NI8E 8 4578=D8F8@CNI8E A2>9AB20E. #@8 A8;L=KE 703@O7=5=8OE 8 
70<0G820=88 @5:><5=4C5BAO 8A?>;L7>20BL 5-10% @0AB2>@. �@5<O M:A?>78F88 <>NI8E 
@0AB2>@>2 15-60 <8=CB. �;O 4>AB865=8O =08;CGH53> 4578=D8F8@CNI53> MDD5:B0 2@5<O 
M:A?>78F88 A;54C5B 2K45@6820BL >B 30 <8=CB.  &I0B5;L=> A<KBL 2>4>9.  5E0=8G5A:>5 
2>7459AB285 7=0G8B5;L=> C;CGH05B :0G5AB2> <>9:8. 
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0:B82=>AB8. �@><5 B>3>, 2>7=8:05B @8A: >1@07>20=8O B@C4=>@0AB2>@8<KE A>548=5=89 2 2845 
?;5=>: =0 ?>25@E=>AB8 >1>@C4>20=8O. �A;8 ?5@54 ?@8<5=5=85< AL 20 >1>@C4>20=85 <K;>AL 
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BI0B5;L=> >B<KBK >B >AB0B:>2 4@C38E <>NI8E A@54AB2. AL 20 F5;5A>>1@07=> 8A?>;L7>20BL 
:0: 548=>5 A@54AB2> <>9:8 =0 >?@545;ё==>< CG0AB:5 ?@>872>4AB20. 

%@54AB2> =5 ?@54=07=0G5=> 4;O C40;5=8O B@C4=>2K2>48<KE 703@O7=5=89: A<>;8ABKE 
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703@O7=ё==CN ?>25@E=>ABL A=8605B 53> 4578=D8F8@CNI89 MDD5:B, ?>A:>;L:C 7=0G8B5;L=0O 
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?@5?0@0B>2 4>AB8305BAO ?@8 =0=5A5=88 8E =0 ?>25@E=>ABL, ?@5420@8B5;L=> >B<KBCN 4@C38< 
<>NI8< A@54AB2><, B> 5ABL ?@8 8A?>;L7>20=88 53> =0 70:;NG8B5;L=>< MB0?5 
<=>3>AB0489=>9 <>9:8. 

&0:8< >1@07><, <>6=> AD>@<C;8@>20BL A;54CNI85 @5:><5=40F88 ?> ?@8<5=5=8N 
?@5?0@0B0 AL 40: >B=>A8B5;L=> «G8ABK5» ?@>872>4AB25==K5 ?><5I5=8O, =0?@8<5@, 
?@>872>4AB20 ?> >1@01>B:5 <>@>65=>9 @K1K, D0A>2>G=K5 F5E0 3>B>2>9 ?@>4C:F88, 
?@>872>4AB2> A=5:>2, F5E0 ?> ?@>872>4AB2C ?;>4>>2>I=>9, A>:>2>9, ?82>20@5==>9 
?@>4C:F88, D0A>2>G=>5 >1>@C4>20=85 <>;>G=>9 ?@><KH;5==>AB8, 0 B0:65 >D8A=K5 
?><5I5=8O, B@0=A?>@B, BC0;5B=K5 8 4CH52K5 :><=0BK 8 B.?., <>6=> <KBL 8 
4578=D8F8@>20BL A@54AB2>< AL 40 2 >48= ?@8ё<, A>2<5I0O <>9:C 8 4578=D5:F8N. %8;L=> 
703@O7=ё==K5 ?@>872>4AB25==K5 ?><5I5=8O, =0?@8<5@, C1>9=K5, @0745;>G=K5 F5E0, 
B@0=A?>@B 4;O ?5@52>7:8 A:>B0, 68@=K5 ?>;K 2 F5E0E ?> ?@>872>4AB2C @0AB8B5;L=>3> <0A;0, 
=0 <>;>G=KE 702>40E, @5:><5=4C5BAO <KBL 8 4578=D8F8@>20BL 2 420 MB0?0: 1) 
?@5420@8B5;L=0O <>9:0 A8;L=>I5;>G=K< ?@5?0@0B><, =0?@8<5@, AL 80, 2) ?>A;5 C40;5=8O 
A8;L=>I5;>G=>3> ?@5?0@0B0 - >1@01>B:0 @0AB2>@>< AL 40. � 40==>< A;CG05 ?@>8AE>48B 
4>?>;=8B5;L=0O I5;>G=0O <>9:0, A>2<5Iё==0O A 4578=D5:F859. #@8 B0:>< A?>A>15 <>9:8 
>A>15==> C4>1=> =0=5A5=85 @0AB2>@0 ?@5?0@0B0 ?@8 ?><>I8 ?5=>35=5@0B>@0 8;8 ?5==>9 
AB0=F88. � :>=5G=>< AGёB5, 2K1>@ B>9 8;8 8=>9 AE5<K <>9:8 4>;65= ?>418@0BLAO 
8=48284C0;L=> 4;O :064>3> ?@54?@8OB8O =0 >A=>25 >F5=:8 :0G5AB20 <>9:8 ?CBё< 
10:B5@8>;>38G5A:8E 8AA;54>20=89. 
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1 4> 5 % 2 7028A8<>AB8 >B AB5?5=8 703@O7=5=8O. #@8 8A?>;L7>20=88 AL 40 ?>A;5 
?@5420@8B5;L=>9 <>9:8 I5;>G=K<8 A@54AB20<8 @5:><5=4C5BAO 8A?>;L7>20BL @0AB2>@K 
:>=F5=B@0F859 1-2%. #@8 <>9:5 A>2<5Iё==>9 A 4578=D5:F859 2 >48= MB0?, @5:><5=4C5BAO 
8A?>;L7>20BL @0AB2>@K :>=F5=B@0F859 2-4%. �A?>;L7>20=85 @0AB2>@>2 AL 40 A 
:>=F5=B@0F859 1>;55 5 % =5F5;5A>>1@07=>, ?>A:>;L:C 2>7<>6=> 2K45;5=85 1>;LH>3> 
:>;8G5AB20 E;>@0, GB> <>65B 2K720BL @074@065=85 A;878ABKE >1>;>G5: 3;07 8 25@E=8E 
4KE0B5;L=KE ?CB59. #@8 ?@83>B>2;5=88 @01>G8E @0AB2>@>2 AL 40 @5:><5=4C5BAO 
8A?>;L7>20BL 2>4C A B5<?5@0BC@>9 =5 1>;55 500 %. )@0=5=85 @01>G8E @0AB2>@>2 2 B0@5 87 
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B:0=8 <>65B 2K720BL >15AF25G820=85. � A2O78 A MB8< A2>9AB2><, AL 40 <>6=> 8A?>;L7>20BL 
4;O >B15;820=8O 15;LO. %@54AB2> =5 4>;6=> ?@8<5=OBLAO 4;O <>9:8 ?>25@E=>AB59 87 
0;N<8=8O, >F8=:>20==KE 8 >:@0H5==KE ?>25@E=>AB59. !5 4>?CA:05BAO A<5H820=85 AL 40 A 
4@C38<8 <>NI8<8 A@54AB20<8, ?>A:>;L:C #��K, A>45@60I85AO 2 MB8E <>NI8E A@54AB20E, 
<>3CB 2ABC?0BL 2 @50:F8N A 38?>E;>@8B>< 8 =59B@0;87>20BL 0:B82=K9 E;>@ 2 <>NI5< 
@0AB2>@5. �EB59AAB A98BCGEF<@B CBC484A<9 6 AL 40 < 97B D4EF6BDO ><E?BF < ><E?BFAOI 
ED98EF6, CBE>B?P>G <;-;4 D94>J<< E 7<CBI?BD<FB@ A4FD<S CDB<;B=8ёF 5GDAB9 6O89?9A<9 
S8B6<FB7B 74;4 I?BD4. $01>BC A @0AB2>@0<8 AL 40 @5:><5=4C5BAO ?@>2>48BL 2 
?@>25B@8205<>< ?><5I5=88 8;8 2 ?><5I5=88 A @01>B0NI59 25=B8;OF859. 

2.6.3. AL 60. -5;>G=>5 ?5==>5 <>NI55 A@54AB2>, A>45@60I55 384@>:A84 =0B@8O, :><?;5:A 
0=8>==KE, =58>=>35==KE #��, :><?;5:A>=. #@>7@0G=0O 2O7:0O 684:>ABL, 2 B>;AB>< A;>5 
2>7<>6=0 >?0;5AF5=F8O. #;>B=>ABL 1,15±0,05 3/<;, $! 1% 2>4=>3> @0AB2>@0 12-13. 

/2;O5BAO C=825@A0;L=K< A8;L=>I5;>G=K< A@54AB2><, ?@83>4=K< : ?@8<5=5=8N 2 A0<KE 
@07=>>1@07=KE >B@0A;OE ?8I52>9 ?@><KH;5==>AB8, =0 B@0=A?>@B5, <0H8=>AB@>5=88 8 2 
4@C38E >B@0A;OE. /2;O5BAO ?5==K< <>NI8< A@54AB2><, <>65B ?@8<5=OBLAO ?@8 @CG=>9 
<>9:5 8 ?@8 8A?>;L7>20=88 ?5==>3> >1>@C4>20=8O (?5=>35=5@0B>@>2, ?5==KE ?>AB>2, 
?5=>:><?;5:B>2), 2>7<>6=> ?@8<5=5=85 ?@8 02B><0B8G5A:>9 <>9:5. 

AL 60 <>65B ?@8<5=OBLAO 4;O <>9:8 A0<KE @07=>>1@07=KE >1J5:B>2, 2K?>;=5==KE 87 
:>@@>78>==>CAB>9G82KE <0B5@80;>2: B5E=>;>38G5A:>3> >1>@C4>20=8O, B0@K, B5;565:, 
@0745;>G=KE AB>;>2, 68@=KE ?>;>2, AB5=. !5 @5:><5=4C5BAO ?@8<5=OBL 4;O <>9:8 
0;N<8=852KE, >F8=:>20==KE, >:@0H5==KE ?>25@E=>AB59, 0 B0:65 @578=>2KE 8745;89, 2> 
871560=85 ?>B5@8 8<8 M;0AB8G=>AB8. �;03>40@O =0;8G8N 2 A>AB025 0=8>==KE #�� >1;0405B 
2KA>:>9 <>NI59 A?>A>1=>ABLN 2 >B=>H5=88 384@>D8;L=KE 703@O7=5=89: ?83<5=BK, 3@O7L, 
15;:>2K5 703@O7=5=8O. � 2KA>:8E :>=F5=B@0F8OE ?@83>4=> 4;O C40;5=8O B@C4=KE 
703@O7=5=89: =030@0 2 :>?B8;L=KE :0<5@0E, ?5G0E, 60@>2=OE, A:>2>@>40E, :>?B8;L=KE 
B5;56:0E. 

�A?>;L7>20=85 AL 60 4;O <>9:8 :>?B8;L=KE :0<5@ <>65B 1KBL CA?5H=> 2 B>< A;CG05, 5A;8 
<>9:0 >ACI5AB2;O5BAO @53C;O@=>, A 4>AB0B>G=> ?5@8>48G=>ABLN (5654=52=>, 8;8 @07 2 420 
4=O). �A;8 <>9:0 >ACI5AB2;O5BAO 4>AB0B>G=> @54:> 8 =0 AB5=:0E :0<5@ =0:0?;820NBAO 
7=0G8B5;L=K5 >B;>65=8O A<>;, B> @5:><5=4C5BAO ?@8<5=OBL 1>;55 :>=F5=B@8@>20==K5 
?@5?0@0BK AL 80 8;8 AL TERMO. 

#@8 ?>2A54=52=>9 <>9:5 @5:><5=4C5BAO 8A?>;L7>20BL @01>G85 @0AB2>@K A :>=F5=B@0F859 1-
3% A@54AB20. #@8 B@C4=KE 703@O7=5=8OE (3>2O689, 10@0=89 68@) <>6=> 8A?>;L7>20BL 5% 

@0AB2>@. �;O <>9:8 :>?B8;L=KE :0<5@ <>6=> 8A?>;L7>20BL 10% @0AB2>@ A@54AB20. �745;8O 
=51>;LH8E @07<5@>2 (A:>2>@>4K, ?@>B82=8, D>@<K 4;O E;510 8 B.?.) <>6=> 70<0G820BL 2 
<>NI5< @0AB2>@5 AL 60 =0 =5A:>;L:> G0A>2. 

%@54AB2> MDD5:B82=> 2 E>;>4=>9 2>45, >4=0:>, 8A?>;L7CO 4;O ?@83>B>2;5=8O @0AB2>@>2 
2>4K A B5<?5@0BC@>9 60-700%, :0G5AB2> <>9:8 7=0G8B5;L=> C;CGH05BAO. $01>B0 A AL 60 :0: A 
A8;L=>I5;>G=K< A@54AB2>< B@51C5B A>1;N45=8O 2A5E <5@ ?@54>AB>@>6=>AB8 ?@8 @01>B5 A> 
I5;>G=K<8 ?@5?0@0B0<8. 
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2.6.4. AL 80. �KA>:>I5;>G=>5 A@54AB2>, ?@54=07=0G5==>5 4;O C40;5=8O >A>1> B@C4=KE 
703@O7=5=89: =030@0, ?>43>@52H53> 68@0, 15;:0, :>?>B8, A<>;8ABKE >B;>65=89 2 :>?B8;L=KE 
:0<5@0E, ?5G0E, 60@>2=OE, :>?B8;L=KE B5;56:0E 8 B.?. 

#@>7@0G=0O 8;8 A;53:0 <CB=>20B0O 684:>ABL 65;B>20B>3> F25B0. #;>B=>ABL 1,3±0,05 3/<;, $! 
1% @0AB2>@0 12-14. %>45@68B 2KA>:CN :>=F5=B@0F8N Iё;>G8, =58>=>35==K5, 0<D>B5@=K5 
#��, 0=B8:>@@>78>==K5 4>102:8. 

/2;O5BAO ?5==K< A@54AB2><, ?@83>4=> 4;O 8A?>;L7>20=8O 2 ?5=>35=5@0B>@0E, ?5==KE 
AB0=F8OE 8 ?5=>:><?;5:B0E, 2>7<>6=> ?@8<5=5=85 ?@8 02B><0B8G5A:>9 <>9:5. %CI5AB2C5B 
B@8 A?>A>10 ?@8<5=5=8O:  

$CG=>9 A?>A>1 ?@8<5=5=8O: �>=F5=B@0F8O 3 2,0-5,0% &5<?5@0BC@0 3 20-70°C -:A?>78F8O 3 
10-20 <8=CB  

 5E0=878@>20==K9 (0??0@0B 2KA>:>3> 402;5=8O): �>=F5=B@0F8O 3 2,0-10,0% &5<?5@0BC@0 3 
20-80°C -:A?>78F8O 3 10-15<8=.  

�0<0G820=85 (?>3@C65=85): �>=F5=B@0F8O 3 2,0-5,0% &5<?5@0BC@0 3 20-70°C -:A?>78F8O 3 
10-20 <8=.  

�>=F5=B@0F8O A@54AB20 ?>418@05BAO 8=48284C0;L=>, 2 7028A8<>AB8 >B 703@O7=5=8O. !5 
4>?CA:05BAO 2KAKE0=8O @01>G53> @0AB2>@0 =0 ?>25@E=>AB8. !5 A<5H820BL A 4@C38<8 
A@54AB20<8, 2 G0AB=>AB8 A :8A;>B=K<8 <>NI8<8 A@54AB20<8. 

/2;OOAL 2KA>:>:>=F5=B@8@>20==K< A@54AB2><, AL 80 ?@54AB02;O5B 7=0G8B5;L=CN >?0A=>ABL 
?@8 ?>?040=88 =0 >B:@KBCN :>6C 8, >A>15==>, 2 3;070. #@8 @01>B5 A :>=F5=B@8@>20==K<8 
<>NI8<8 @0AB2>@0<8 AL 80 A;54C5B 8A?>;L7>20BL 25AL :><?;5:A A@54AB2 8=48284C0;L=>9 
70I8BK 8 AB0@0BLAO 871530BL =5?>A@54AB25==>3> :>=B0:B0 A <>NI8<8 @0AB2>@0<8. 

#@8 E@0=5=88 AL 80 2 =5?;>B=> 70:@KB>9 B0@5 <>65B >1@07>20BLAO >A04>: A>4K, GB> =5 
A:07K205BAO =0 <>NI8E A2>9AB20E. #5@54 ?@8<5=5=85< :0=8AB@C A >A04:>< @5:><5=4C5BAO 
?5@5<5H0BL. 

2.6.5. AL 100. �KA>:>I5;>G=>5 A@54AB2>, ?@54=07=0G5==>5 4;O >G8AB:8 :0=0;870F8>==KE 8 
A;82=KE A8AB5< ;N1KE B8?>2, :@><5 0;N<8=852KE 8 53> A?;02>2. 

#@>7@0G=0O 8;8 A;53:0 <CB=>20B0O 684:>ABL >B :>@8G=52>3> 4> B5<=>-:>@8G=52>3> F25B0. 
#;>B=>ABL 1,35-1,55±0,05 3/<;, $! 1% @0AB2>@0 11,5-13,5. %>45@68B 2KA>:CN :>=F5=B@0F8N 
Iё;>G8, >?B8<878@>20==0O A<5AL #��, DC=:F8>=0;L=K5 4>102:8. 

�;O ?@>G8AB:8 :0=0;870F8>==KE A8AB5< @5:><5=4C5BAO @07102;OBL A@54AB2> 2>4>9 2 
A>>B=>H5=88 1:3. � >A>15==> A;>6=KE A;CG0OE 4;O 70?>;=5=8O A8AB5< <>65B 
8A?>;L7>20BLAO :>=F5=B@0B A@54AB20. �;O ?@>D8;0:B8G5A:8E F5;59 8A?>;L7>20BL 
@07102;5=85 2>4>9 2 A>>B=>H5=88 1:10. �;O 4>AB865=8O =08;CGH53> @57C;LB0B0 
@5:><5=4C5BAO ?@><KBL A8AB5<C 3>@OG59 (50-700%) 2>4>9.  

� A;CG05 =0;8G8O A:>?;5=8O 703@O7=5=89, ?@5?OBAB2CNI8E =>@<0;L=><C 42865=8N 
684:>AB8, 70?>;=8BL A8AB5<C A@54AB2>< 2KH5 ?@>1:8 ?> =0?@02;5=8N AB>:0, ?@8 
2>7<>6=>AB8 ?5@5<5H0BL A>45@68<>5 ;N1K< 2>7<>6=K< A?>A>1><, 2@5<O M:A?>78F88 - 4> 
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@0AB2>@5=8O A>45@68<>3> (>?@545;O5BAO 287C0;L=> ?> A=865=8N C@>2=O 684:>AB8), 2 
A@54=5< 2-4 G0A0. 

�;O C;CGH5=8O ?@>E>48<>AB8 =5:>B>@KE CG0AB:>2 A8AB5<K =5>1E>48<> 70:@KBL AB>: =865 
CG0AB:0 ?> =0?@02;5=8N A;820. �0?>;=8BL A8AB5<C A@54AB2><, 2K45@60BL 2-4 G0A0, >B:@KBL 
A8AB5<C, A>1;N40O <5@K ?@54>AB>@>6=>AB8. �;O 4>AB865=8O   =08;CGH53> @57C;LB0B0 
?@><KBL A8AB5<C 3>@OG59 2>4>9 (50-700%). 

2.6.6. AL TERMO. -5;>G=>5 A@54AB2>, ?@54=07=0G5==>5 4;O C40;5=8O B@C4=KE 703@O7=5=89 
>1>@C4>20=8O 8 ?><5I5=89: C1>9=K5, :>=48B5@A:85, <>;>G=K5 F5E0, :>AB=K5 >B45;5=8O, 
60@>2=8, 4CE>2:8, :>?B8;L=K5 :0<5@K, ?0@>:>=25:B><0BK. 

#@>7@0G=0O 8;8 A;53:0 <CB=>20B0O 684:>ABL 65;B>20B>3> F25B0. #;>B=>ABL 1,25±0,05 3/<;, 
$! 1% @0AB2>@0 12-13. %>45@68B 2KA>:CN :>=F5=B@0F8N Iё;>G8, =58>=>35==K5, 
0<D>B5@=K5 #��, 0=B8:>@@>78>==K5 4>102:8. 

/2;O5BAO ?5==K< A@54AB2><, ?@83>4=> 4;O 8A?>;L7>20=8O 2 ?5=>35=5@0B>@0E, ?5==KE 
AB0=F8OE 8 ?5=>:><?;5:B0E, 2>7<>6=> ?@8<5=5=85 ?@8 02B><0B8G5A:>9 <>9:5. #@8 A8;L=>< 
@07102;5=88 0,5-2% @0AB2>@ <>65B 1KBL 8A?>;L7>20=> 4;O >1KG=>9 <>9:8 >1>@C4>20=8O, 
>4=0:> AL &ERMO @5:><5=4C5BAO ?@8<5=OBL 4;O <>9:8 BO6ё;KE 703@O7=5=89. �;O <>9:8 
?5=>:><?;5:B>< @5:><5=4C5<0O :>=F5=B@0F8O 3-5%. �;O <>9:8 >B45;5=8O B5@<>:0<5@ 
@5:><5=4C5BAO 8A?>;L7>20BL 5-10 % @0AB2>@ A@54AB20. 

/2;OOAL 2KA>:>:>=F5=B@8@>20==K< A@54AB2><, AL &ERMO ?@54AB02;O5B 7=0G8B5;L=CN 
>?0A=>ABL ?@8 ?>?040=88 =0 >B:@KBCN :>6C 8, >A>15==>, 2 3;070. #@8 @01>B5 A 
:>=F5=B@8@>20==K<8 <>NI8<8 @0AB2>@0<8 AL &ERMO A;54C5B 8A?>;L7>20BL 25AL 
:><?;5:A A@54AB2 8=48284C0;L=>9 70I8BK 8 AB0@0BLAO 871530BL =5?>A@54AB25==>3> :>=B0:B0 
A <>NI8<8 @0AB2>@0<8. 

#@8 E@0=5=88 AL &ERMO 2 =5?;>B=> 70:@KB>9 B0@5 <>65B >1@07>20BLAO >A04>: A>4K, GB> =5 
A:07K205BAO =0 <>NI8E A2>9AB20E. #5@54 ?@8<5=5=85< :0=8AB@C A >A04:>< @5:><5=4C5BAO 
?5@5<5H0BL. 

2.7. Щ5;>G=K5 15A?5==K5 <>NI85 A@54AB20 ;8=59:8 AL CIP. 

�> <=>38E A;CG0OE 8A?>;L7>20=85 ?5==KE <>NI8E A@54AB2 =0 ?@54?@8OB8OE ?8I52>9 
?@><KH;5==>AB8 70B@C4=5=> 8;8 =5 O2;O5BAO 2>7<>6=K<. !0?@8<5@, ?>25@E=>AB8 
>1>@C4>20=8O, =5?>A@54AB25==> A>?@8:0A0NI85AO A ?8I52K<8 ?@>4C:B0<8: B@C1>?@>2>4K 
=0 <>;>G=KE, ?82=KE, A>:>2KE 702>40E, ё<:>AB8 4;O E@0=5=8O <>;>:0, @0AB8B5;L=>3> <0A;0, 
>160@>G=K5 CAB0=>2:8 =0 @K1>:>=A5@2=KE :><18=0B0E 8 B.4. =5 <>3CB 1KBL 2K<KBK A 
8A?>;L7>20=85< ?5==KE <>NI8E A@54AB2. %2O70=> MB> A B5<, GB> #��, A>45@60I85AO 2 
<>NI8E A@54AB20E, 4065 ?@8 BI0B5;L=>9 >B<K2:5 >1>@C4>20=8O ?>A;5 =0=5A5=8O <>NI53> 
@0AB2>@0 =587156=> 2 A;54>2KE :>;8G5AB20E >AB0NBAO =0 ?>25@E=>AB8 >1>@C4>20=8O 8 <>3CB 
?>?0ABL =5?>A@54AB25==> 2 ?@>4C:B. "B<K2:0 4> AB5?5=8 E8<8G5A:>9 G8AB>BK B@51C5B 
@0AE>4>2 1>;LH8E >1Jё<>2 2>4K, GB> M:>=><8G5A:8 =5F5;5A>>1@07=>. 

�@C30O A8BC0F8O <>65B A;>68BLAO =0?@8<5@, =0 CAB0=>2:0E 02B><0B8G5A:>9 <>9:8, 345 
?5=>>1@07>20=85 2@548B ?@>F5AAC 8 <>65B ?>;=>ABLN 701;>:8@>20BL @01>BC CAB0=>2:8. 
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� ?>4>1=KE A;CG0OE F5;5A>>1@07=> 8A?>;L7>20BL 15A?5==K5 I5;>G=K5 ?@5?0@0BK, 2 
:>B>@KE #��K >BACBAB2CNB 8 <>NI89 MDD5:B 4>AB8305BAO 70 AGёB ?@8ACBAB28O I5;>G59, 
I5;>G=KE A>;59 8 :><?;5:A>=>2. 

2.7.1. AL CIP10. �5A?5==>5 :>=F5=B@8@>20==>5 A8;L=>I5;>G=>5 A@54AB2> 4;O cip-<>9:8. 
�5AF25B=0O ?@>7@0G=0O 684:>ABL. �>7<>6=> =51>;LH>5 ?><CB=5=85 8 2K?045=85 >A04:0 
A>4K ?@8 4;8B5;L=>< E@0=5=88, GB> =5 A:07K205BAO =0 <>NI8E A2>9AB20E. #;>B=>ABL 
1,33±0,05 3/<;, $! 1% @0AB2>@0 12-14. 

$0AB2>@K AL CIP10 ?@8<5=ONBAO 4;O 02B><0B8G5A:>9 <>9:8 B@C1>?@>2>4>2 =0 <>;>G=KE, 
?82=KE, A>:>2KE 702>40E, 702>40E 1570;:>3>;L=>9 ?@>4C:F88,  H?@8F52KE CAB@>9AB2 =0 
:>;10A=KE 702>40E, ё<:>AB59 4;O E@0=5=8O <>;>:0, @0AB8B5;L=>3> <0A;0, ?820, 28=0, 
B2>@>6=KE 20==, 9>3C@B=8F, :5D8@=KE 8 ?82=KE B0=:>2, A;82>G=8:>2, ?0AB5@870B>@>2, 
'�&-0??0@0B>2, <>65B 8A?>;L7>20BLAO 2 B0@><>5G=KE <0H8=0E. #@8<5=O5BAO 4;O 15A?5==>9 
<>9:8 B5@<>:0<5@ 2 B5E A;CG0OE, :>340 ?@>872>48B5;L >1>@C4>20=8O @5:><5=4C5B 8<5==> 
MB>B A?>A>1 <>9:8. 

-DD5:B82=> C40;O5B 68@, 15;>:, ?82=>9 :0<5=L, ?83<5=B=K5 >B;>65=8O. AL CIP10 

F5;5A>>1@07=> 8A?>;L7>20BL 4;O C40;5=8O B@C4=>2K2>48<KE 703@O7=5=89 =0 A8;L=> 
703@O7=ё==>< >1>@C4>20=88 8;8, =0?@8<5@, ?@8 ?5@5@01>B:5 <>;>:0 A 2KA>:>9 68@=>ABLN. 

�;O <>9:8 <>;>:>?@>2>4>2 @5:><5=4C5BAO @01>G89 @0AB2>@ A :>=F5=B@0F859 ?> ?@5?0@0BC 
3-4%. �;O <>9:8 <0A;>?@>2>4>2 8 ё<:>AB59 4;O E@0=5=8O @0AB8B5;L=>3> <0A;0 4-10% 

@0AB2>@. �;O <>9:8 B@C1>?@>2>4>2 2 A>:>2>9 8 ?82>1570;:>3>;L=>9 ?@><KH;5==>AB8 

@5:><5=4CNBAO :>=F5=B@0F88 >B 0,5 4> 3% ?> ?@5?0@0BC. !5 @5:><5=4C5BAO ?@8<5=OBL 4;O 
<>9:8 ?>25@E=>AB59 87 0;N<8=8O, >F8=:>20==KE 8 >:@0H5==KE ?>25@E=>AB59. 

30% @0AB2>@ AL CIP10 <>65B 8A?>;L7>20BLAO 4;O 70?>;=5=8O =0@C6=KE 4578=D5:F8>==KE 
10@L5@>2 4;O >1@01>B:8 02B>B@0=A?>@B0. 

�>=F5=B@0B A@54AB20 8;8 50% @0AB2>@ <>65B 8A?>;L7>20BLAO 4;O ?@>G8AB:8 
:0=0;870F8>==KE  8 A;82=KE B@C1. �;O ?@>G8AB:8 A;82=KE A8AB5< >B:@KB>3> B8?0 
@5:><5=4C5BAO 8A?>;L7>20BL @0AB2>@ :>=F5=B@0F859 >B 5 4> 20%. �;O 4>AB865=8O 
=08;CGH53> @57C;LB0B0 @5:><5=4C5BAO ?@>;8BL A8AB5<C 3>@OG59 2>4>9. �@5<O M:A?>78F88 
?@8 MB>< A>AB02;O5B >B 30 <8=CB 4> 2 G0A>2, 2 7028A8<>AB8 >B E0@0:B5@0 8 AB5?5=8 70A>@0. 

$0AB2>@K AL CIP10 65;0B5;L=> 3>B>28BL =0 C<O3Gё==>9 2>45 8 8A?>;L7>20BL ?@8 
B5<?5@0BC@5 20-900 % (=08;CGH89 @57C;LB0B 1C45B 4>AB83=CBL ?@8 8A?>;L7>20=88 A@54AB2 0 2 
8=B5@20;5 B5<?5@0BC@ 60-900 %). #@8 >BACBAB288 =0 ?@54?@8OB88 C<O3Gё==>9 2>4K, 2> 
871560=85 =0:>?;5=8O 2 B@C1>?@>2>40E 8725AB:>2KE >B;>65=89 @5:><5=4C5BAO 
?5@8>48G5A:8 ?@>2>48BL cip-<>9:C :8A;>B=K<8 A@54AB20<8. #>A;5 >:>=G0=8O F8:;0 <>9:8 
>AB0B:8 <>NI53> @0AB2>@0 4>;6=K 1KBL BI0B5;L=> C40;5=K ?CBё< ?@><K20=8O 3>@OG59 
2>4>9. 

)@0=8BL AL CIP10 =5>1E>48<> 2 ?;>B=> 70:@KB>9 B0@5 2> 871560=85 >1@07>20=8O >A04:0 
A>4K 8 A=865=8O :>=F5=B@0F88 Iё;>G8. #@8 @01>B5 A>1;N40BL 2A5 <5@K ?@54>AB>@>6=>AB8 
?@8 @01>B5 A :>=F5=B@8@>20==K<8 I5;>G=K<8 ?@5?0@0B0<8. 

2.7.2. AL CIP30. �5A?5==>5 :>=F5=B@8@>20==>5 A8;L=>I5;>G=>5 A@54AB2> 4;O cip-<>9:8. 
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<OA>:><18=0B0E, 2 B0@><>5G=KE <0H8=0E. AL CIP70 <>65B 8A?>;L7>20BLAO 4;O >B15;820=8O 
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15A?5==K5 A@54AB20 4;O cip-<>9:8: AC CIP70. 

2.9. �8A;>B=K5 <>NI85 A@54AB20 ;8=59:8 AC 

2.9.1. AC 40. �8A;>B=>5 =87:>?5==>5 <>NI55 A@54AB2> =0 >A=>25 >@B>D>AD>@=>9 :8A;>BK. 
�:;NG05B B0:65 :><?;5:A =58>=>35==KE #��. �5AF25B=0O 684:>ABL A> A2>5>1@07=K< 
70?0E><. #;>B=>ABL 1,17±0,05 3/<;. $! 1% 2>4=>3> @0AB2>@0 A@54AB20 1,5-3. 

#@8<5=O5BAO 4;O <>9:8 ?>25@E=>AB59 87 =5@6025NI59 AB0;8, 0;N<8=8O, ;0BC=8, 1@>=7K, 
;C6ё=>9 AB0;8, :0D5;L=>9 ?;8B:8, D0@D>@0, D0O=A0, ?>;8<5@=KE ?>:@KB89, 15B>=0, 3@0=8B0, 
:5@0<8:8. -DD5:B82=> C40;O5B 8725AB:>2K9 =0;5B, @602G8=C, >:A84=K5 ?;ё=:8, ?@840ёB 
>1@010BK205<>9 ?>25@E=>AB8 1;5A:.  >65B ?@8<5=OBLAO =0 ?8I52KE ?@54?@8OB8OE 4;O 
<>9:8 >1>@C4>20=8O 2 <OA>?5@5@010BK20NI59, <>;>G=>9, ?82>20@5==>9, A>:>2>9 
?@><KH;5==>AB8, ?@>872>4AB25 1570;:>3>;L=KE =0?8B:>2, 4;O C40;5=8O 
D>AD0B=>:0;LF852KE >B;>65=89 =0 H?@8F52>< >1>@C4>20=88 :>;10A=KE 702>4>2, 
8725AB:>2>3> =0;ёB0 8 @602G8=K A ?>25@E=>AB8 @575@2C0@>2, ?>;>2, :0D5;L=>9 ?;8B:8, 4;O 
G8AB:8 A0=B5E=8:8, 4CH52KE, BC0;5B=KE :><=0B, 4;O <>9:8 AB5:;0.  >65B ?@8<5=OBLAO ?@8 
=57=0G8B5;L=>< 68@>2>< 703@O7=5=88 ?>25@E=>AB8. #@8 A8;L=>< 703@O7=5=88 =5>1E>48<> 
?@5420@8B5;L=> >15768@8BL ?>25@E=>ABL I5;>G=K<8 A@54AB20<8. 

�A?>;L7C5BAO 4;O @CG=>9 <>9:8. $5:><5=4C5BAO 8A?>;L7>20BL 5% @0AB2>@. �;O 
?>2A54=52=>9 ?@>D8;0:B8G5A:>9 C1>@:8 <>6=> 8A?>;L7>20BL 0,5-2% @0AB2>@. #@8 A8;L=KE 
<8=5@0;L=KE 703@O7=5=8OE <>6=> 8A?>;L7>20BL 5-10% @0AB2>@K A@54AB20. �A?>;L7>20BL 
@0AB2>@K 1>;LH59 :>=F5=B@0F88 =5F5;5A>>1@07=>, 3>@074> MDD5:B82=55 ?@8 A8;L=>< 
703@O7=5=88 >1@01>B:C ?>2B>@8BL =5A:>;L:> @07. $5H0NI55 7=0G5=85 4;O MDD5:B82=>9 
<>9:8 8<55B 2@5<O 2K45@6:8 @01>G53> @0AB2>@0, 0 =5 :>=F5=B@0F8O <>NI53> A@54AB20. 
#>A;5 =0=5A5=8O <>NI53> @0AB2>@0 A;54C5B 2K45@60BL =5 <5=55 10-15 <8=CB, ?>A;5 G53> 
?@>8725AB8 <5E0=8G5A:>5 2>7459AB285 IёB:>9 =0 >1@010BK205<CN ?>25@E=>ABL 8 A<KBL 
>AB0B:8 <>NI53> @0AB2>@0 2>4>9. 

!5 8A?>;L7>20BL =0 >F8=:>20==KE 8 <@0<>@=KE ?>25@E=>ABOE. 

 2.9.2. AC 60. �KA>:>?5==>5 :8A;>B=>5 A@54AB2> =0 >A=>25 07>B=>9 8 >@B>D>AD>@=>9 :8A;>B. 
#@>7@0G=0O 65;B>20B0O ?5==0O 684:>ABL A @57:8< 70?0E>< #;>B=>ABL 1,2±0,05 3/<;. $! 1% 

2>4=>3> @0AB2>@0 A@54AB20 1-2. 

�KA>:>MDD5:B82=>5 A@54AB2> 4;O C40;5=8O <8=5@0;L=KE 703@O7=5=89 ;N1>9 ?@8@>4K. 
�;03>40@O =0;8G8N 2 A>AB025 07>B=>9 :8A;>BK, A@54AB2> ?0AA828@C5B <5B0;;8G5A:85 
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?>25@E=>AB8, ?>MB><C ?@83>4=> 4;O >1@01>B:8 :>@@>78>==>-=5CAB>9G82KE ?>25@E=>AB59: 
0;N<8=852KE 8 >F8=:>20==KE. �KA>:>?5==>5 A@54AB2>, <>6=> ?@8<5=OBL A 
8A?>;L7>20=85< ?5==>3> >1>@C4>20=8O 4;O 15A:>=B0:B=>9 <>9:8. B0:65 ?@8<5=O5BAO 4;O 
<>9:8 ?>25@E=>AB59 87 =5@6025NI59 AB0;8, ;0BC=8, 1@>=7K, ;C6ё=>9 AB0;8, :0D5;L=>9 
?;8B:8, D0@D>@0, D0O=A0, ?>;8<5@=KE ?>:@KB89, 15B>=0, 3@0=8B0, :5@0<8:8. -DD5:B82=> 
C40;O5B 8725AB:>2K9 =0;5B, @602G8=C, >:A84=K5 ?;ё=:8, ?@840ёB >1@010BK205<>9 
?>25@E=>AB8 1;5A:.  >65B ?@8<5=OBLAO =0 ?8I52KE ?@54?@8OB8OE 4;O <>9:8 >1>@C4>20=8O 
2 <OA>?5@5@010BK20NI59, <>;>G=>9, ?82>20@5==>9, A>:>2>9 ?@><KH;5==>AB8, 
?@>872>4AB25 1570;:>3>;L=KE =0?8B:>2, 4;O C40;5=8O D>AD0B=>:0;LF852KE >B;>65=89 =0 
H?@8F52>< >1>@C4>20=88 :>;10A=KE 702>4>2, 8725AB:>2>3> =0;ёB0 8 @602G8=K A 
?>25@E=>AB8 @575@2C0@>2, ?>;>2, :0D5;L=>9 ?;8B:8, 4;O G8AB:8 A0=B5E=8:8, 4CH52KE, 
BC0;5B=KE :><=0B, 4;O <>9:8 AB5:;0.  >65B ?@8<5=OBLAO ?@8 =57=0G8B5;L=>< 68@>2>< 
703@O7=5=88 ?>25@E=>AB8. #@8 A8;L=>< 703@O7=5=88 =5>1E>48<> ?@5420@8B5;L=> 
>15768@8BL ?>25@E=>ABL I5;>G=K<8 A@54AB20<8. 

�A?>;L7C5BAO 4;O @CG=>9 <>9:8. $5:><5=4C5BAO 8A?>;L7>20BL 5% @0AB2>@. �;O 
?>2A54=52=>9 ?@>D8;0:B8G5A:>9 C1>@:8 <>6=> 8A?>;L7>20BL 0,5-2% @0AB2>@. #@8 A8;L=KE 
<8=5@0;L=KE 703@O7=5=8OE <>6=> 8A?>;L7>20BL 5-10% @0AB2>@K A@54AB20. �A?>;L7>20BL 
@0AB2>@K 1>;LH59 :>=F5=B@0F88 =5F5;5A>>1@07=>, 3>@074> MDD5:B82=55 ?@8 A8;L=>< 
703@O7=5=88 >1@01>B:C ?>2B>@8BL =5A:>;L:> @07. $5H0NI55 7=0G5=85 4;O MDD5:B82=>9 
<>9:8 8<55B 2@5<O 2K45@6:8 @01>G53> @0AB2>@0, 0 =5 :>=F5=B@0F8O <>NI53> A@54AB20. 
#>A;5 =0=5A5=8O <>NI53> @0AB2>@0 A;54C5B 2K45@60BL =5 <5=55 10-15 <8=CB, ?>A;5 G53> 
?@>8725AB8 <5E0=8G5A:>5 2>7459AB285 IёB:>9 =0 >1@010BK205<CN ?>25@E=>ABL 8 A<KBL 
>AB0B:8 <>NI53> @0AB2>@0 2>4>9. 

% >AB>@>6=>ABLN ?@8<5=OBL =0 M<0;8@>20==KE ?>25@E=>ABOE, B0: :0: ?@5?0@0B <>65B 
2K720BL ?>2@5645=85 =5:>B>@KE A>@B>2 M<0;8. 

2.9.3. A% CIP50. 

�8A;>B=>5 15A?5==>5 A@54AB2> 4;O Aip-<>9:8 >1>@C4>20=8O. #@>7@0G=0O 684:>ABL 
65;B>20B>3> F25B0. #;>B=>ABL 1,15±0,05 3/<;. $! 1% 2>4=>3> @0AB2>@0 1-2. 

#@8<5=O5BAO 4;O <>9:8 B@C1>?@>2>4>2 2 <>;>G=>9, ?82>20@5==>9, A>:>2>9, 28=>45;LG5A:>9 
?@><KH;5==>AB8. '40;O5B <8=5@0;L=K5 >B;>65=8O, <>;>G=K9, ?82=>9, 28==K9 :0<5=L. 
 >65B ?@8<5=OBLAO 4;O C40;5=8O =0:8?8 A B5?;>>1<5==8:>2, B@C1>?@>2>4>2, B5?;>2KE 
@C10H5:. !5 A>45@68B #��, ?>MB><C ?@83>4=> 4;O <>9:8 ?>25@E=>AB59, =5?>A@54AB25==> 
A>?@8:0A0NI8EAO A 3>B>2>9 ?@>4C:F859: ?0AB5@870B>@>2, AB5@8;870B>@>2, ё<:>AB59 4;O 
E@0=5=8O <>;>:0, ?820, 28=0, A>:>2>9, 1570;:>3>;L=>9 ?@>4C:F88. #@8<5=O5BAO 4;O 
>B<K2:8 >B <8=5@0;L=KE >B;>65=89 G0AB59 A;>6=>3> B5E=>;>38G5A:>3> >1>@C4>20=8O, 
H?@8F52, D8;L5@, @0A?K;8B5;L=KE 3>;>2>:. 

�;O >B<K2:8 B@C1>?@>2>4>2 >B <8=5@0;L=KE 703@O7=5=89 @5:><5=4C5BAO 8A?>;L7>20BL 0,5-
10% @0AB2>@ A@54AB20. �>=F5=B@0F8O ?>418@05BAO 8=48284C0;L=>, 2 7028A8<>AB8 >B 
E0@0:B5@0 8 AB5?5=8 703@O7=5=89, 0 B0:65 >B G0AB>BK 8A?>;L7>20=8O :8A;>B=KE <>NI8E 
A@54AB2.  
#@8 >@30=870F88 <>9:8, >A>15==> 5A;8 MB> :0A05BAO B@C1>?@>2>4>2 2 <>;>G=>9 
?@><KH;5==>AB8, A;54C5B ?@5420@8B5;L=> >G8AB8BL >1@010BK205<CN ?>25@E=>ABL >B 
68@>2KE 703@O7=5=89 I5;>G=>9 <>9:>9. � ?@>B82=>< A;CG05 ?@8<5=5=85 :8A;>B=>3> 
15A?5==>3> A@54AB20 1C45B =5MDD5:B82=>, ?>A:>;L:C ?;ё=:0 68@0 1C45B 87>;8@>20BL 
<8=5@0;L=K5 703@O7=5=8O >B 459AB28O <>NI53> @0AB2>@0. 
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2.9.4. A% CIP70. 

�8A;>B=>5 15A?5==>5 A@54AB2> 4;O Aip-<>9:8 >1>@C4>20=8O. #@>7@0G=0O 684:>ABL 
65;B>20B>3> F25B0. #;>B=>ABL 1,2±0,05 3/<;. $! 1% 2>4=>3> @0AB2>@0 1-2. 

 

#@8<5=O5BAO 4;O <>9:8 B@C1>?@>2>4>2 2 <>;>G=>9, ?82>20@5==>9, A>:>2>9, 28=>45;LG5A:>9 
?@><KH;5==>AB8. '40;O5B <8=5@0;L=K5 >B;>65=8O, <>;>G=K9, ?82=>9, 28==K9 :0<5=L. 
 >65B ?@8<5=OBLAO 4;O C40;5=8O =0:8?8 A B5?;>>1<5==8:>2, B@C1>?@>2>4>2, B5?;>2KE 
@C10H5:. !5 A>45@68B #��, ?>MB><C ?@83>4=> 4;O <>9:8 ?>25@E=>AB59, =5?>A@54AB25==> 
A>?@8:0A0NI8EAO A 3>B>2>9 ?@>4C:F859: ?0AB5@870B>@>2, AB5@8;870B>@>2, ё<:>AB59 4;O 
E@0=5=8O <>;>:0, ?820, 28=0, A>:>2>9, 1570;:>3>;L=>9 ?@>4C:F88. #@8<5=O5BAO 4;O 
>B<K2:8 >B <8=5@0;L=KE >B;>65=89 G0AB59 A;>6=>3> B5E=>;>38G5A:>3> >1>@C4>20=8O, 
H?@8F52, D8;L5@, @0A?K;8B5;L=KE 3>;>2>:. 
 

�;O >B<K2:8 B@C1>?@>2>4>2 >B <8=5@0;L=KE 703@O7=5=89 @5:><5=4C5BAO 8A?>;L7>20BL 0,5-

10% @0AB2>@ A@54AB20. #@8 >@30=870F88 <>9:8, >A>15==> 5A;8 MB> :0A05BAO B@C1>?@>2>4>2 2 
<>;>G=>9 ?@><KH;5==>AB8, A;54C5B ?@5420@8B5;L=> >G8AB8BL >1@010BK205<CN ?>25@E=>ABL 
>B 68@>2KE 703@O7=5=89 I5;>G=>9 <>9:>9. � ?@>B82=>< A;CG05 ?@8<5=5=85 :8A;>B=>3> 
15A?5==>3> A@54AB20 1C45B =5MDD5:B82=>, ?>A:>;L:C ?;ё=:0 68@0 1C45B 87>;8@>20BL 
<8=5@0;L=K5 703@O7=5=8O >B 459AB28O <>NI53> @0AB2>@0. 
 

�. ���/ ���$/�!�!�� � "�Щ�� $��" �!��*�� #" �/�"$' 
 ".Щ�) %$��%&�. 

�03@O7=5=8O =0 ?8I52KE ?@>872>4AB20E <>6=> @0745;8BL =0 B@8 3@C??K: 

3.1. �84@>D8;L=K5 703@O7=5=8O. "1@07>20==K5 25I5AB20<8, :>B>@K5 A<0G820NBAO 2>4>9: 
?K;L, 3@O7L, ?>G20, 3;8=0, 2>4>@0AB2>@8<K5 ?83<5=BK, <=>385 A>;52K5 703@O7=5=8O. 
"A>15==>ABLN MB8E 703@O7=5=89 O2;O5BAO B>, GB> 2 ?@8=F8?5, >=8 <>3CB 1KBL C40;5=K 2>4>9 
157 ?@8<5=5=8O <>NI8E A@54AB2. #@8<5=5=85 3>@OG59 2>4K 8 <5E0=8G5A:>3> 2>7459AB28O 
=0 >B<K205<K5 ?>25@E=>AB8 2 1>;LH8=AB25 A;CG052 1K205B 4>AB0B>G=> 4;O C40;5=8O 
?>4>1=>3> 2840 703@O7=5=89. "4=0:> ?@8<5=5=85 <>NI8E A@54AB2, A>45@60I8E #�� 
7=0G8B5;L=> C;CGH05B :0G5AB2> <>9:8 8 A=8605B B@C4>70B@0BK. �;O C40;5=8O ?>4>1=>3> 
@>40 703@O7=5=89 @5:><5=4C5BAO 8A?>;L7>20BL =59B@0;L=K5 A@54AB20 ?@>872>4AB20. #@8 
7=0G8B5;L=>< 703@O7=5=88 <>6=> @5:><5=4>20BL @0AB2>@K :8A;>B=>3> A@54AB20 A% 40. 

#@8<5=5=85 3>@OG59 2>4K 8 <5E0=8G5A:>3> 2>7459AB28O 7=0G8B5;L=> C;CGH05B :0G5AB2> 
<>9:8. 

3.2. �84@>D>1=K5 703@O7=5=8O. "1@07>20=K 25I5AB20<8, :>B>@K5 =5 A<0G820NBAO 2>4>9, 8 
C40;8BL 8E 157 ?><>I8 <>NI8E A@54AB2 ?@0:B8G5A:8 =52>7<>6=>. � 40==><C B8?C 
703@O7=5=89 >B=>AOBAO 2 ?5@2CN >G5@54L 68@>2K5 703@O7=5=8O =081>;55 @0A?@>AB@0=ё==K5 
=0 <OA>?5@5@010BK20NI8E ?@54?@8OB8OE, @K1>?5@5@010BK20NI8E 702>40E, <>;>G=KE 
?@54?@8OB8OE, <0A;>M:AB@0:F8>==KE 702>40E, 0 B0:65 =0 ?@54?@8OB8OE >1I5AB25==>3> 
?8B0=8O. � 40==>9 3@C??5 703@O7=5=89 <>6=> >B=5AB8 B0:65 15;:>2K5 703@O7=5=8O (:@>2L, 
:0758=, <>;>G=K5 0;L1C<8=K), 703@O7=5=8O 68@>@0AB2>@8<K<8 ?83<5=B0<8 (=0?@8<5@, 
:0@>B8=>840<8), A<>;K, =030@, :>?>BL, ?@83>@52H89 68@, 15;>:. �84@>D>1=K5 703@O7=5=8O 
<>6=> 2 A2>N >G5@54L CA;>2=> ?>4@0745;8BL =0 B@8 3@C??K. 

3.2.1. �ё7><9 ;47DS;A9A<S: <>;>G=K9 8 @0AB8B5;L=K9 68@, A28=>9, @K189, 8 68@ ?B8FK. 
�0==K5 284K 703@O7=5=89 ?@54AB02;5=K 2 >A=>2=>< ;53:>?;02:8<8 68@0<8, =5 
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?>425@3H8<8AO B5@<8G5A:><C 2>7459AB28N. � 3@C??5 ;53:>C40;O5<KE <>3CB 1KBL >B=5A5=K 
703@O7=5=8O :@>2LN, 15;:>< 8 68@>@0AB2>@8<K<8 ?83<5=B0<8. 

�;O <>9:8 B0:>3> @>40 703@O7=5=89 @5:><5=4C5BAO 8A?>;L7>20BL I5;>G=K5 A@54AB20 AL 40, 

AL 20, AL 60 �;O ;53:>?;02:8E 68@>2 (@K189, <>;>G=K9) 8;8 ?@8 =57=0G8B5;L=>< 
703@O7=5=88 (?>2A54=52=0O C1>@:0) <>6=> 8A?>;L7>20BL AL 40, AL 20 ?@8 MB>< <>9:0 1C45B 
A>2<5I5=0 A 4578=D5:F859. #@8 A8;L=>< 703@O7=5=88 (C1>9=K9 F5E, >120;>G=>5 >B45;5=85) 
@5:><5=4C5BAO ?@8<5=OBL AL 60, AL 80. 

�;O CIP-<>9:8 >1>@C4>20=8O ?CBё< @5F8@:C;OF88 <>NI53> @0AB2>@0 A;54C5B ?@8<5=OBL AL 

CIP10, Al CIP30 8;8 Al CIP70. 

3.2.2. �47DS;A9A<S ED98A9= E?B:ABEF<. �03@O7=5=8O BC3>?;02:8<8 68@0<8: 3>2O6L8<, 
10@0=L8<, ?0;L<>2K< <0A;><, 70AB0@5;K5 68@>2K5 703@O7=5=8O, ?@83>@52H89 68@, 15;>: 
B@51CNB ?@8<5=5=8O 1>;55 :>=F5=B@8@>20==KE A@54AB2. $5:><5=4C5BAO ?@8<5=OBL @0AB2>@K 
AL 60, AL 80 :>=F5=B@0F859 2-5%, 2 >A>1> B@C4=KE A;CG0OE 6-10%  @0AB2>@K. $0AB2>@K 
@5:><5=4C5BAO =0=>A8BL ?@8 ?><>I8 ?5==>3> >1>@C4>20=8O A 8A?>;L7>20=85< 3>@OG59 2>4K. 
#@8 @CG=>9 <>9:5 A;54C5B >B25BAB25==> ?>4>9B8 : B5E=8:5 157>?0A=>AB8 8 >15A?5G5=8N 
?5@A>=0;0 A@54AB20<8 70I8BK. #@8 =5>1E>48<>AB8 4578=D5:F88, 2 40==>< A;CG05, 5ё 
F5;5A>>1@07=> ?@>872>48BL >B45;L=K< MB0?>< ?>A;5 I5;>G=>9 <>9:8 A 8A?>;L7>20=85< 
I5;>G=KE AL 40, AL 20 8;8 4578=D8F8@CNI53> A@54AB20 AC OXY 15. 

3.2.3. �EB5B E?B:AO9 ;47DS;A9A<S. � =8< >B=>A8BAO A<>;8ABK5 >B;>65=8O B5@<>:0<5@, 
=030@K ?5G59, A060, :>?>BL. �;O C40;5=8O B0:8E 703@O7=5=89 A;C68B 2KA>:>I5;>G=>5 
?5==>5 A@54AB2> AL TERMO. %@54AB2> =0=>A8BAO ?@8 ?><>I8 ?5=>35=5@0B>@0 8;8 ?5==>9 
AB0=F88, B0:65 2>7<>6=> ?@8<5=5=85 ?@8 02B><0B8G5A:>9 <>9:5 B5@<>:0<5@ A @0A?K;5=85< 
<>NI53> @0AB2>@0. �;O @01>BK 8A?>;L7C5BAO 4-10% @0AB2>@ A@54AB20.  

3.3.  8=5@0;L=K5 703@O7=5=8O. "B;>65=8O A>;59 6ёAB:>AB8, <>;>G=K9, ?82=>9, 28==K9, 
«<OA=>9» :0<5=L, @602G8=0, >:A84=K5 ?;ё=:8, =0;ёBK =0 ;0BC==KE, <54=KE 8 1@>=7>2KE 
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?5=>>1@07>20=85. �;O <>9:8 1>;LH8E ?;>I0459 <>3CB ?>=04>18BLAO ?5=>35=5@0B>@K 
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?@>87254ё==CN A 5ё ?><>ILN, A;54C5B 8A?>;L7>20BL =0 70:;NG8B5;L=>< MB0?5 4;O 
>?>;0A:820=8O >1>@C4>20=8O, GB> ?>72>;O5B 871560BL >1@07>20=8O A>;52KE >B;>65=89. 
�>B>28BL =0 >A=>25 45<8=5@0;87>20==>9 2>4K <>NI85 @0AB2>@K =5F5;5A>>1@07=> 2 A2O78 A 
5ё 4>AB0B>G=> 2KA>:>9 AB>8<>ABLN 8 1>;55 =87:>9 MDD5:B82=>AB8 <>NI8E @0AB2>@>2, 
?@83>B>2;5==KE =0 5ё >A=>25. 

�>40 =0 ?@54?@8OB88 4>;6=0 ?@8ACBAB2>20BL 2 4>AB0B>G=>< :>;8G5AB25, 4;O ?>;=>3> 
7025@H5=8O F8:;0 <>9:8. �5;0B5;L=> 8<5BL ;8=88 3>@OG59, E>;>4=>9 8 
45<8=5@0;87>20==>9 2>4K. %B>G=K5 2>4K, A>45@60I85 <>NI85 A@54AB20 4>;6=K ?>ABC?0BL 
B>;L:> 2 :0=0;870F8>==CN A5BL, A ?>A;54CNI59 >G8AB:>9 =0 >G8AB=KE A>>@C65=8OE. 
!5>1E>48<> @53C;O@=> >BA;56820BL A0=8B0@=>-<8:@>18>;>38G5A:85 ?>:070B5;8 2>4K. �>40, 
=5A>>B25BAB2CNI0O ?> <8:@>18>;>38G5A:8< ?>:070B5;O<, 4;O 8A?>;L7>20=8O 2 A0=8B0@=>9 
<>9:5 =5 4>?CA:05BAO. 

5.3. &5<?5@0BC@0.  >NI85 A@54AB20 <0@:8 ������ MDD5:B82=K 2 E>;>4=>9 2>45, => A 
8A?>;L7>20=85< 3>@OG59 2>4K MDD5:B82=>ABL <>9:8 7=0G8B5;L=> 2>7@0AB05B. "A>15==> MB> 
0:BC0;L=> ?@8 703@O7=5=88 BC3>?;02:8<8 68@0<8: 3>2O6L8<, 10@0=L8<, ?0;L<>2K< <0A;><. 
�;O ?@83>B>2;5=8O @0AB2>@>2 @5:><5=4C5BAO 2>40 A B5<?5@0BC@>9 50-700 %. �;O 
?@83>B>2;5=8O @0AB2>@>2 E;>@A>45@60I8E A@54AB2 (AL 40, AL CIP70) @5:><5=4C5BAO 
8A?>;L7>20BL 2>4C A B5<?5@0BC@>9 =5 2KH5 500 %, ?>A:>;L:C 1>;55 2KA>:0O B5<?5@0BC@0 
?@8254ёB : ?>B5@O< 0:B82=>3> E;>@0. #@8 CIP-<>9:5 AL CIP70 =03@52 <>NI53> @0AB2>@0 
A;54C5B ?@>872>48BL =5?>A@54AB25==> 2 ?@>F5AA5 <>9:8, GB>, :0: ?@028;>, ?@54CA<>B@5=> 
:>=AB@C:F859 >1>@C4>20=8O. #5@54 >A=>2=>9 <>9:>9 @5:><5=4C5BAO ?@>8725AB8 
>?>;0A:820=85 3>@OG59 2>4>9 4;O @07<O3G5=8O 68@>2KE 703@O7=5=89. #@8 A8;L=>< 

703@O7=5=88 :@>2LN A;54C5B ?@5420@8B5;L=> A<KBL :@>2L E>;>4=>9 2>4>9, 70B5< ?@><KBL 
3>@OG59, ?>A;5 G53> =0=>A8BL B5< 8;8 8=K< A?>A>1>< <>NI89 @0AB2>@. 

5.4. #@83>B>2;5=85 <>NI8E @0AB2>@>2.  >NI85 A@54AB20 <0@:8 ������ ?@54AB02;ONB 
A>1>9 :>=F5=B@0BK, :>B>@K5 ?@54 8A?>;L7>20=85< 4>;6=K 1KBL @07102;5=K, 8 4>;6=K 
8A?>;L7>20BLAO 2 2845 @07102;5==KE @01>G8E @0AB2>@>2. #5@54 ?@83>B>2;5=85< <>NI53> 
@0AB2>@0 =5>1E>48<> ?@5420@8B5;L=> >?@545;8BLAO A 53> :>;8G5AB2>< 8 :>=F5=B@0F859. 
�AE>4O 87 :>;8G5AB20 @0AB2>@0, 8 53> :>=F5=B@0F88 >?@545;O5BAO :>;8G5AB2> <>NI53> 
A@54AB20, =5>1E>48<>5 4;O ?@83>B>2;5=8O @0AB2>@0. �>=F5=B@0F8O @01>G8E @0AB2>@>2 
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>1KG=> 2K@060NB 2 ?@>F5=B0E. �K@065=85 <>65B ?@>872>48BLAO 6 CDBJ9AF4I CB B5Nё@G 8 6 
CDBJ9AF4I CB @4EE9. �AE>4O 87 MB>3>, ACI5AB2C5B 420 ?>4E>40 4;O ?@83>B>2;5=8O @01>G8E 
@0AB2>@>2 7040==KE :>=F5=B@0F89. �E <>6=> @0745;8BL =0 425 3@C??K: >1Jё<=K5 <5B>4K 8 
<0AA>2K5. 

�5Nё@AO9 @9FB8O >A=>20=K =0 2K@065=88 :>=F5=B@0F88 @0AB2>@0 2 >1Jё<=KE ?@>F5=B0E: 

 B5%= �@BRM.ED−64�ра−ра *100%                (2) 

�;O ?@83>B>2;5=8O @0AB2>@0 7040==>9 :>=F5=B@0F88, =5>1E>48<> >?@545;8BL :0:>9 >1Jё< 
@0AB2>@0 =5>1E>48<. �0B5<, 87 D>@<C;K (2) 2KG8A;8BL >1Jё< <>NI53> A@54AB20: 

V@BRM.ED-64             (3) 

  100%  

�0;55, 87 >1Jё<0 @0AB2>@0 2KG5ABL >1Jё< <>NI53> A@54AB20 8 ?>;CG8BL >1Jё< =5>1E>48<>9 
2>4K: 

V6B8O = VD4-D4 - V@BRM.ED-64       (4) 

"B<5@8BL =0945==K9 >1Jё< 2>4K 8 @0AB2>@8BL 2 =ё< =5>1E>48<K9 >1Jё< <>NI53> 
A@54AB20. 

�D<@9D1. !5>1E>48<> ?@83>B>28BL 10 ; 3 % @0AB2>@0 AL 40. 

�7 D>@<C;K (3) =0E>48< =5>1E>48<K9 >1Jё< <>NI53> A@54AB20: 

VAL 40 = 
3%∗10л100%  = 0,3; (300<;) 

 

�7 D>@<C;K (4) =0E>48< >1Jё< 2>4K, =5>1E>48<K9 4;O ?@83>B>2;5=8O 10; @0AB2>@0: 

V 6B8O  = 10; - 0,3; = 9,7 ; 

"B<5@O5< A>>B25BAB2CNI85 >1Jё<K 2>4K 8 <>NI53> A@54AB20, A<5H8205< 8 BI0B5;L=> 
?5@5<5H8205<. 

�;O >1;53G5=8O @01>BK, >1Jё<K <>NI8E A@54AB2 8 >1Jё<K 2>4K, =5>1E>48<K5 4;O 
?@83>B>2;5=8O @0AB2>@>2 7040==KE :>=F5=B@0F89 ?@82545=K 2 B01;8F5 2. 

&01;8F0 2. #@83>B>2;5=85 @01>G8E @0AB2>@>2, :>=F5=B@0F859 2K@065==>9 2 >1Jё<=KE 
?@>F5=B0E. 
#@>F5=B=0O ?> >1Jё<C 
:>=F5=B@0F8O @0AB2>@0 

"1Jё< <>NI53> A@54AB20, 
=5>1E>48<K9 4;O 

?@83>B>2;5=8O 10 ; @0AB2>@0 

"1Jё< 2>4K 4;O ?@83>B>2;5=8O 
10 ; @0AB2>@0 

1% 0, 1 ; (100<;) 9,9; (9900<;) 
2% 0,2; (200<;) 9,8; (9800<;) 
3% 0,3; (300<;) 9,7; (9700<;) 
4% 0,4; (400<;) 9,6; (9600<;) 
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5% 0,5; (500<;) 9,5; (9500<;) 
6% 0,6; (600<;) 9,4; (9400<;) 
7% 0,7; (700<;) 9,3; (9300<;) 
8% 0,8; (800<;) 9,2; (9200<;) 
9% 0,9; (900<;) 9,1; (9100<;) 

10% 1,0; (1000<;) 9,0; (9000<;) 
� 1>;LH8=AB25 A;CG052, =0?@8<5@ ?@8 ?>2A54=52=>9 @CG=>9 <>9:5, =5B =5>1E>48<>AB8 2 
AB>;L BI0B5;L=>< A>1;N45=88 ?@>F54C@K @0AGёB0 :>=F5=B@0F88 @0AB2>@0. � MB>< A;CG05 
4>?CA:05BAO 704020BL :>=F5=B@0F8N @01>G53> @0AB2>@0 2 2845 >1Jё<=KE A>>B=>H5=89 
<>NI53> A@54AB20 8 2>4K. !0?@8<5@, @07102;5=85 <>NI53> A@54AB20 2>4>9 2 A>>B=>H5=88 
1: 100 ?@8<5@=> A>>B25BAB2C5B :>=F5=B@0F88 @01>G53> @0AB2>@0 1% 1 �;O ?@83>B>2;5=8O 1% 
@0AB2>@0 B0:8< ?@81;878B5;L=K< A?>A>1>< =5>1E>48<> 25AL >1Jё< =5>1E>48<>3> @0AB2>@0 
@0745;8BL =0 100 G0AB59: =0?@8<5@ 10; 45;8< =0 100 4 ?>;CG05< 0,1 ; (100<;) >1Jё< 
<>NI53> A@54AB20, :>B>@K9 =5>1E>48<> 4>1028BL : 10 ; 2>4K. 

�;O >1;53G5=8O @01>BK <>6=> @5:><5=4>20BL 2>A?>;L7>20BLAO B01;8F59 2 4;O 
?@83>B>2;5=8O @01>G8E @0AB2>@>2 A :>=F5=B@0F859 ?@81;878B5;L=> >B 1 4> 10%. 

&01;8F0 3.  #@83>B>2;5=85 @01>G8E @0AB2>@>2 <5B>4>< >1Jё<=KE A>>B=>H5=89. 
"1Jё<=>5 A>>B=>H5=85 <>NI53> 

A@54AB20 8 2>4K 

#@81;878B5;L=0O ?@>F5=B=0O ?> 
>1Jё<C :>=F5=B@0F8O @0AB2>@0 

"1Jё< <>NI53> A@54AB20, 
=5>1E>48<K9 4;O 

?@83>B>2;5=8O 10 ; @0AB2>@0 
1:100 1% 0,1 ; (100<;) 
1:50 2% 0,2; (200<;) 
1:30 3% 0, �; (300<;) 
1:25 4% 0,4; (400<;) 
1:20 5% 0,5; (500<;) 
1:16 6% 0,6; (600<;) 
1:15 7% 0,7; (700<;) 
1:12 8% 0,8; (800<;) 
1:11 9% 0,9; (900<;) 
1:10 10% 1,0; (1000<;) 

#@8 ?@83>B>2;5=88 <>NI53> @0AB2>@0 <5B>4>< >1Jё<=KE A>>B=>H5=89 A ?@81;878B5;L=>9 
:>=F5=B@0F859, A;54C5B >B<5@8BL =5>1E>48<K9 >1Jё< <>NI53> A@54AB20 8 2;8BL 53> 2 10; 
2>4K. 

"1Jё<=K5 <5B>4K ?@83>B>2;5=8O @0AB2>@>2, :0: ?@8 @0AGёB5 ?> D>@<C;5 (2) B0: 8 ?@8 
8A?>;L7>20=88 <5B>40 >1Jё<=KE A>>B=>H5=89 (B01;8F0 3) =5 O2;ONBAO B>G=K<8. &> 5ABL 
?@>F5=B=0O :>=F5=B@0F8O ?>;CG5==KE B0:8< A?>A>1>< @0AB2>@>2 ;8HL ?@81;878B5;L=> 
>B@0605B 8AB8==CN :>=F5=B@0F8N <>NI53> A@54AB20 2 @0AB2>@5. #@>8AE>48B MB> ?>B><C, 
GB> >1Jё< 25;8G8=0, 7028AOI0O >B B5<?5@0BC@K, 8 87<5@5=85 >1Jё<0 5ABL >?5@0F8O <5=55 
B>G=0O, G5< 87<5@5=85 <0AAK. "4=0:> 40==K5 <5B>4K ?@>ABK 2 8A?>;=5=88, =5 B@51CNB 
4>@>3>AB>OI53> >1>@C4>20=8O 8 A?5F80;L=KE =02K:>2 8 2 1>;LH8=AB25 A;CG052 ?@83>4=K 
4;O ?@83>B>2;5=8O <>NI8E @0AB2>@>2. � B5E A;CG0OE, :>340 =5>1E>48<> B>G=> 7040BL 
:>=F5=B@0F8N <>NI53> A@54AB20 (=0?@8<5@, ?@8 cip-<>9:5) =5>1E>48<> 8A?>;L7>20BL 
2K@065=85 :>=F5=B@0F88 2 <0AA>2KE ?@>F5=B0E. 

�K@065=85 :>=F5=B@0F88 @0AB2>@0 2 <0AA>2KE ?@>F5=B0E >ACI5AB2;O5BAO ?> D>@<C;5: 

                                                 
1 %B@>3> 3>2>@O, :>=F5=B@0F8O 2 A>>B25BAB2C5B @07102;5=8N 1:99, => 4;O C?@>I5=8O @01>BK MB8< <>6=> 
?@5=51@5GL. 
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ω@4EE% =( m@BRM.ED-64 /mD-D4)*100%       (5) 

   

�;O ?@83>B>2;5=8O =5>1E>48<>9 <0AAK @0AB2>@0 >?@545;ё==>9 :>=F5=B@0F88 =5>1E>48<> 
?@5420@8B5;L=> @0AAG8B0BL ?> D>@<C;5 (6) =5>1E>48<CN <0AAC <>NI53> A@54AB20. 

m@BRM.ED-64=(ω@4EE%*mD-D4)/100%           (6) 

�0;55, 87 <0AAK @0AB2>@0 2KG5ABL <0AAC <>NI53> A@54AB20 8 ?>;CG8BL <0AAC =5>1E>48<>9 
2>4K. 

m6B8O=mD-D4 - m@BRM.ED-64          (7) 

�D<@9D 2. !5>1E>48<> ?@83>B>28BL 10 :3 3,5% ?> <0AA5 @0AB2>@ AL CIP70. 

�7 D>@<C;K (6) =0E>48< <0AAC <>NI53> A@54AB20, =5>1E>48<>3> 4;O ?@83>B>2;5=8O 
7040==>3> :>;8G5AB20 @0AB2>@0. 

mAL CIP70=(3,5*10)/100=0,35>7 (3507) 
 

�7 D>@<C;K (7) =0E>48< <0AAC 2>4K 

                                                        m6B8O= 10 - 0,35 = 9,65>7 

!5>1E>48<> 2725A8BL =C6=>5 :>;8G5AB2> <>NI53> A@54AB20, 2>4K, 2;8BL A@54AB2> 2 2>4C 8 
BI0B5;L=> ?5@5<5H0BL. 

�;O 2725H820=8O <>NI53> A@54AB20 8 2>4K =5>1E>48<K 25AK ?@81>@ 4>AB0B>G=> 
4>@>3>AB>OI89, 8 B@51CNI89 :20;8D8F8@>20==>3> >1@0I5=8O. #@8 >BACBAB288 25A>2, <0AAC 
<>NI53> A@54AB20 <>6=> 87<5@8BL G5@57 53> >1Jё<, 2>A?>;L7>202H8AL 53> ?;>B=>ABLN. 

 ρ= m@BRM.ED-64 /V@BRM.ED-64 (8) 

�K@0782 >1Jё< @0AB2>@0 87 ?;>B=>AB8: 

                     V@BRM.ED-64 = m@BRM.ED-64 /ρ                (9) 

8 ?>4AB02;OO 2 D>@<C;C (9) =5>1E>48<CN <0AAC <>NI53> A@54AB20, <>6=> >?@545;8BL 
B>G=K9 >1Jё<, :>B>@K9 1C45B A>>B25BAB2>20BL 40==>9 <0AA5 4;O :>=:@5B=>3> <>NI53> 
A@54AB20. #;>B=>AB8 <>NI8E A@54AB2, ?@82545=K 2 8E >?8A0=8OE (@0745; 2). #;>B=>ABL 2>4K 
<>6=> AG8B0BL @02=>9 548=8F5. 

�D<@9D �. $0AA<>B@8< 7040GC, ?@8254ё==CN 2 ?@8<5@5 2. #@8 >BACBAB288 25A>2, ?@8=8<0O 
?;>B=>ABL 2>4K @02=>9 548=8F5, >B<5@8205< 9,65; 2>4K. �=0O <0AAC AL CIP70 8 53> 
?;>B=>ABL 1,31 :3/; (A<. @0745; 2.7.2.) ?> D>@<C;5 (9) =0E>48< 53> >1Jё<. 
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VAL CIP70=0,35>7/1,31>7/?=0,267? 

 

"B<5@O5< =5>1E>48<K5 >1Jё<K 2>4K 8 <>NI53> A@54AB20, ?5@5<5H8205< @0AB2>@. 

�0==K9 <5B>4 ?@83>B>2;5=8O @01>G8E @0AB2>@>2 A :>=F5=B@0F859, 2K@065==>9 2 <0AA>2KE 
?@>F5=B0E, 7=0G8B5;L=> CABC?05B ?> B>G=>AB8 <5B>4C A 8A?>;L7>20=85< 25A>2. %2O70=> MB> A 
7028A8<>ABLN ?;>B=>AB8 ?@5?0@0B>2 >B B5<?5@0BC@K 8 A B5<, GB> 87<5@5=85 >1Jё<0 
7=0G8B5;L=> <5=55 B>G=0O >?5@0F8O, G5< 87<5@5=85 <0AAK 

%;54C5B 70<5B8BL, GB> =5>1E>48<>ABL 2 AB>;L B>G=>< CAB0=>2;5=88 :>=F5=B@0F88 <>NI53> 
A@54AB20 2 @0AB2>@5 2>7=8:05B G@572KG09=> @54:>. � 1>;LH8=AB25 A;CG052 B>G=>AB8, 
4>AB8305<>9 ?@8 8A?>;L7>20=8O >1Jё<=KE <5B>4>2 2?>;=5 4>AB0B>G=>. 

#@83>B>2;5=85 @0AB2>@>2 70:;NG05BAO 2 A<5H820=88 =5>1E>48<>3> :>;8G5AB20 <>NI53> 
A@54AB20 A >?@545;ё==K< >1Jё<>< 2>4K. �;O ?@83>B>2;5=8O @0AB2>@>2 =51>;LH>9 
:>=F5=B@0F88 (4> 5%), A;54C5B 2 >B<5@5==>5 :>;8G5AB2> 2>4K 2;8BL 87 <5@=>9 :@C6:8 
B>=:>9 AB@Cё9 <>NI55 A@54AB2>, =5?@5@K2=> ?5@5<5H820O @0AB2>@. �;O ?@83>B>2;5=8O 
@0AB2>@>2 1>;LH>9 :>=F5=B@0F88 (1>;55 5%) @5:><5=4C5BAO ?>ABC?8BL A;54CNI8< >1@07><: 
A=0G0;0 =0;8BL 2>4K, ?@8<5@=> ?>;>28=C >B =>@<K, 70B5< 2;8BL <>NI55 A@54AB2>, 
?5@5<5H0BL, ?>A;5 G53> 4>1028BL >AB02HCNAO 2>4C 4> =C6=>3> >1Jё<0. -B> 8A:;NG8B 
2>7<>6=>ABL >H81:8, ?@8 1>;LH>< >1Jё<5 <>NI53> A@54AB20, :>340 @0AB2>@ <>65B =5 
?><5AB8BLAO 2 ё<:>ABL.  

#@8 ?@83>B>2;5=88 @0AB2>@0 53> A;54C5B BI0B5;L=> ?5@5<5H820BL. "A>15==> MB> 206=> ?@8 
?@83>B>2;5=88 @0AB2>@>2 A@54AB2, 8<5NI8E 1>;LHCN ?;>B=>ABL (AL 80, AL CIP10, AL 

CIP70). #5@5<5H820=85 =5>1E>48<> ?@>872>48BL =5 <5=55 1-2 <8=CB. �;O ?@83>B>2;5=8O 
@0AB2>@>2 65;0B5;L=> 8A?>;L7>20BL 2>4C A B5<?5@0BC@>9 40-500 %. "A>15==> MB> :0A05BAO 
2O7:8E <>NI8E A@54AB2, B0: :0: 2 E>;>4=>9 2>45 ?@>F5AA 8E @0AB2>@5=8O <>65B ?@>B5:0BL 
<54;5==>. #@8 @0AB2>@5=88 <>NI8E A@54AB2 A 2KA>:8< A>45@60=85< Iё;>G8 (AL 80, AL 

CIP10, AL CIP70) =5 A;54C5B 8A?>;L7>20BL 2>4C, A B5<?5@0BC@>9 2KH5 400 %, ?>A:>;L:C ?@8 
@0AB2>@5=88 MB8E A@54AB2 2 2>45 ?@>8AE>48B 70<5B=K9 @07>3@52, 8A?>;L7>20=85 4;O 
@0AB2>@5=8O 3>@OG59 2>4K <>65B 2K720BL ;>:0;L=>5 2A:8?0=85 8 @071@K73820=85 684:>AB8. 
%;54C5B 871530BL =0;820 <>NI53> A@54AB20 =5?>A@54AB25==> 87 :0=8AB@K: =5>1E>48<K9 
>1Jё< =C6=> ?@5420@8B5;L=> =0;8BL 2 <5@=CN :@C6:C. �0=8AB@C ?@8 =0;825 A;54C5B 
45@60BL, ?>25@=C2 H8@>:>9 AB>@>=>9 : 75<;5, ?>A:>;L:C 2 MB>< A;CG05 <5=LH5 ?@>8AE>48B 
@071@K73820=85. �A?>;L7>20=85 70I8B=KE >G:>2, ?5@G0B>: 8 A?5F>4564K =0 2A5E MB0?0E 
?@83>B>2;5=8O @01>G53> @0AB2>@0 O2;O5BAO >1O70B5;L=K<. 

5.5. #@83>B>2;5=85 <>NI8E @0AB2>@>2 4;O CIP-<>9:8. #@83>B>2;5=85 <>NI8E 
@0AB2>@>2 4;O CIP-<>9:8 70G0ABCN B@51C5B 8A?>;L7>20=8O @0AB2>@>2 A B>G=> >?@545;ё==>9 
:>=F5=B@0F859 <>NI53> A@54AB20. #>A:>;L:C Aip-<>9:0 G0AB> ?@8<5=O5BAO 4;O <>9:8 
A;>6=>3>, 2KA>:>B5E=>;>38G=>3>, 4>@>3>AB>OI53> >1>@C4>20=8O, B> 70G0ABCN, =5>1E>48<> 
B>G=> A>1;N40BL :>=F5=B@0F8N 459AB2CNI53> 25I5AB20 (Iё;>G8, :8A;>BK) 2 @01>G5< 
@0AB2>@5. #@52KH5=85 :>=F5=B@0F88 G@520B> :>@@>7859 4>@>3>AB>OI53> >1>@C4>20=8O, 
?>2@5645=85< @578=>2KE ?@>:;04>:, :;0?0=>2, C?;>B=8B5;L=KE :>;5F. !54>AB0B>G=0O 
:>=F5=B@0F8O @0AB2>@0 <>65B ?@825AB8 : =5>1E>48<>AB8 ?>2B>@=>9 <>9:8, A 
A>>B25BAB2CNI8< ?@>AB>5< >1>@C4>20=8O 8 A2O70==K<8 A MB8< C1KB:0<8, 8;8 703@O7=5=8N 
1>;LH8E >1Jё<>2 3>B>2>9 ?@>4C:F88: <>;>:0, ?820, A>:>2. 
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�;O >1;53G5=8O @01>BK ?> ?@83>B>2;5=8N @0AB2>@>2 15A?5==KE A@54AB2, =865 ?@82545=K 
B01;8FK, 2 :>B>@KE A>?>AB02;5=K :>=F5=B@0F88 @0AB2>@0 ?> ?@5?0@0BC 8 ?> 459AB2CNI5<C 
25I5AB2C, 0 B0:65 <0AA0 8 >1Jё< ?@5?0@0B0, =5>1E>48<K5 4;O ?@83>B>2;5=8O 10; @01>G53> 
@0AB2>@0 4;O =5:>B>@KE A@54AB2. 

&01;8F0 4.  �>;8G5AB2> ?@5?0@0B0 AC CIP 50, =5>1E>48<>5 4;O ?@83>B>2;5=8O 10; 
@01>G53> @0AB2>@0. 
�>=F5=B@0F8O 
@0AB2>@0 ?> 
?@5?0@0BC, % 

<0AA. 

�>=F5=B@0F8O 
@0AB2>@0 ?> 
459AB2CNI5<C 
25I5AB2C, % <0AA 

 0AA0 ?@5?0@0B0, 
=5>1E>48<0O 4;O 
?@83>B>2;5=8O 
10 ; @0AB2>@0, (3) 

"1Jё< ?@5?0@0B0, 
=5>1E>48<K9 4;O 
?@83>B>2;5=8O 
10 ; @0AB2>@0, (<;) 

 0AA0 2>4K, 
=5>1E>48<0O 4;O 
?@83>B>2;5=8O 
10; @0AB2>@0, (3) 

0,5 0,13 50 43,25 9950 

1,0 0,26 100 86,51 9900 

1,5 0,39 150 129,76 9850 

2,0 0,52 200 173,01 9800 

2,5 0,65 250 216,26 9750 

3,0 0,79 300 259,52 9700 

3,5 0,92 350 302,77 9650 

4,0 1,05 400 346,02 9600 

4,5 1,18 450 389,27 9550 

5,0 1,31 500 432,51 9500 

5,5 1,44 550 475,78 9450 

6,0 1,57 600 519,03 9400 

6,5 1,70 650 562,28 9350 

7,0 1,83 700 605,54 9300 

7,5 1,96 750 648,79 9250 

8,0 2,10 800 692,04 9200 

8,5 2,23 850 735,29 9150 

9,0 2,36 900 778,55 9100 

9,5 2,49 950 821,80 9050 

10,0 2,62 1000 865,05 9000 

 

&01;8F0 5.  �>;8G5AB2> ?@5?0@0B0 AL CIP10 =5>1E>48<>5 4;O ?@83>B>2;5=8O 10; 
@01>G53> @0AB2>@0. 
�>=F5=B@0F8O 
@0AB2>@0 ?> 
?@5?0@0BC, % 

<0AA. 

�>=F5=B@0F8O 
@0AB2>@0 ?> 
459AB2CNI5<C 
25I5AB2C, % <0AA 

 0AA0 ?@5?0@0B0, 
=5>1E>48<0O 4;O 
?@83>B>2;5=8O 
10 ; @0AB2>@0, (3) 

"1Jё< ?@5?0@0B0, 
=5>1E>48<K9 4;O 
?@83>B>2;5=8O 
10 ; @0AB2>@0, (<;) 

 0AA0 2>4K, 
=5>1E>48<0O 4;O 
?@83>B>2;5=8O 
10; @0AB2>@0, (3) 

0,5 0,15 50 37,59 9950 

1,0 0,30 100 75,19 9900 

1,5 0,45 150 112,78 9850 

2,0 0,60 200 150,38 9800 

2,5 0,75 250 187,97 9750 

3,0 0,90 300 225,56 9700 

3,5 1,05 350 263,17 9650 

4,0 1,20 400 300,75 9600 

4,5 1,35 450 338,35 9550 

5,0 1,50 500 375,94 9500 

5,5 1,65 550 413,53 9450 

6,0 1,80 600 451,13 9400 

6,5 1,95 650 488,72 9350 

7,0 2,10 700 526,32 9300 

7,5 2,25 750 563,91 9250 

8,0 2,40 800 601,50 9200 
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8,5 2,55 850 639,10 9150 

9,0 2,70 900 673,69 9100 

9,5 2,85 950 714,29 9050 

10,0 3,00 1000 751,88 9000 

 

&01;8F0 6. �>;8G5AB2> ?@5?0@0B0 AL CIP70, =5>1E>48<>5 4;O ?@83>B>2;5=8O 10; 
@01>G53> @0AB2>@0. 
�>=F5=B@0F8O 
@0AB2>@0 ?> 
?@5?0@0BC, % 

<0AA. 

�>=F5=B@0F8O 
@0AB2>@0 ?> 
459AB2CNI5<C 
25I5AB2C, % <0AA 

 0AA0 ?@5?0@0B0, 
=5>1E>48<0O 4;O 
?@83>B>2;5=8O 
10 ; @0AB2>@0, (3) 

"1Jё< ?@5?0@0B0, 
=5>1E>48<K9 4;O 
?@83>B>2;5=8O 
10 ; @0AB2>@0, (<;) 

 0AA0 2>4K, 
=5>1E>48<0O 4;O 
?@83>B>2;5=8O 
10; @0AB2>@0, (3) 

0,5 0,10 50 38,16 9950 

1,0 0,20 100 76,34 9900 

1,5 0,30 150 114,50 9850 

2,0 0,40 200 150,38 9800 

2,5 0,50 250 190,84 9750 

3,0 0,60 300 229,01 9700 

3,5 0,70 350 267,18 9650 

4,0 0,80 400 305,34 9600 

4,5 0,90 450 343,51 9550 

5,0 1,00 500 381,68 9500 

5,5 1,10 550 423,08 9450 

6,0 1,20 600 458,02 9400 

6,5 1,30 650 496,18 9350 

7,0 1,40 700 534,35 9300 

7,5 1,50 750 572,52 9250 

8,0 1,60 800 610,69 9200 

8,5 1,70 850 648,85 9150 

9,0 1,80 900 687,02 9100 

9,5 1,90 950 725,19 9050 

10,0 2,00 1000 763,36 9000 

 

#@8=8<0O ?;>B=>ABL 2>4K, @02=>9 548=8F5, :>;8G5AB2> >B<5@O5<>9 2>4K <>6=> 
>ACI5AB2;OBL ?> >1Jё<C. 
%;54C5B >1@0B8BL 2=8<0=85 =0 B>B D0:B, GB> 4065 2 @0AB2>@5 A B>G=> 2K25@5==>9 
:>=F5=B@0F859 B>G=>5 A>>B=>H5=85 <564C :>=F5=B@0F859 <>NI53> A@54AB20 2 @0AB2>@5 8 
:>=F5=B@0F88 459AB2CNI53> 25I5AB20 (=0?@8<5@, Iё;>G8 8;8 :8A;>BK) 1C45B A>1;N40BLAO 
B>;L:> ?@8 ?@8<5=5=88 48AB8;;8@>20==>9 2>4K, 8;8 45<8=5@0;87>20==>9 2>4K ?>A;5 
>1@0B=>3> >A<>A0. #@8 8A?>;L7>20=88 2>4K 87 4@C38E 8AB>G=8:>2, =0 :>=F5=B@0F8N 
459AB2CNI53> 25I5AB20 1C45B 2;8OBL E8<8G5A:89 A>AB02 2>4K: 6ёAB:>ABL, ?@8<5A8 65;570 8 
?@. � MB>< A;CG05 @5:><5=4C5BAO ?@8 =5>1E>48<>AB8, >?@545;OBL :>=F5=B@0F8N @01>G53> 
@0AB2>@0 B8B@>20=85<, ?> <5B>48:0< 87;>65==K< =865. 

5.6. �>=B@>;L :>=F5=B@0F88 459AB2CNI8E 25I5AB2 2 @01>G8E @0AB2>@>2. � =5:>B>@KE 
A;CG0OE 2>7=8:05B =5>1E>48<>ABL :>=B@>;O 459AB2CNI8E 25I5AB2 2 @01>G8E @0AB2>@0E 
<>NI8E A@54AB2: =0?@8<5@, 4;O :>=B@>;O :0G5AB20 @01>BK ?5@A>=0;0, >B25BAB25==>3> 70 
?@83>B>2;5=85 @0AB2>@>2, 4;O >?@545;5=8O ?@83>4=>AB8 <>NI8E A@54AB2, A 8ABё:H8< 
A@>:>< E@0=5=8O. "A=>2=K<8 459AB2CNI8<8 25I5AB20<8 2 I5;>G=KE A@54AB20E O2;O5BAO 
Iё;>GL, 2 :8A;>B=KE 4 :8A;>B0. �;O <>NI8E A@54AB2 A 4578=D8F8@CNI8< MDD5:B>< 
206=>5 7=0G5=85 8<55B :>=F5=B@0F8O 4578=D8F8@CNI8E :><?>=5=B>2: G5B25@B8G=>-

0<<>=89=KE A>548=5=89 (+�%) 8 0:B82=>3> E;>@0. 
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5.6.1. �>=B@>;L :>=F5=B@0F88 Iё;>G8 2 @01>G8E @0AB2>@0E. �>=B@>;L :>=F5=B@0F88 
Iё;>G8 2 @0AB2>@5 A@54AB2 AL >ACI5AB2;O5BAO <5B>4>< :8A;>B=>->A=>2=>3> B8B@>20=8O A 
8A?>;L7>20=85< 2 :0G5AB25 8=48:0B>@0 A?8@B>2>3> 1%  @0AB2>@0 D5=>;DB0;58=0. 
�5BDG8B64A<9 < D94>F<6O. 
�5AK ;01>@0B>@=K5 �"%& 24104 2 :;0AA0 B>G=>AB8 A =081>;LH8< ?@545;>< 2725H820=8O 
2003; 
�N@5B:0 1-3-2-50-0,1 ?> �"%& 29251-91 8;8 
�N@5B:0 1-3-2-100-0,2; 

�>;10 <5@=0O 1-1000-2 ?> �"%& 17170-74; 

�>;10 �=-2-250-34 &)% ?> �"%& 1770-74; 

�>@>=:0 � 56-80 EA ?> �"%& 25336-82; 

#8?5B:0 2-2-10 ?> �"%& 20292-74; 

%B0:0= E8<8G5A:89 !- 1-250 ?> �"%& 25336-82; 

%>;O=0O :8A;>B0 ?> �"%& 3118-77 @0AB2>@ <>;O@=>9 :>=F5=B@0F88 CM(HCl) = 0,1  (0,1=); 
#5@5:8AL 2>4>@>40 ?> �"%& 10929 10% @0AB2>@, =59B@0;87>20==K9 ?> D5=>;DB0;58=C. 
(5=>;DB0;58= (8=48:0B>@) 1%  @0AB2>@ 2 70%  @0AB2>@5 MB8;>2>3> A?8@B0 ?> �"%& 4919.1-

77;  

�>40 48AB8;;8@>20==0O ?> �"%& 6709-72; 

ДBCGE>49FES <ECB?P;B64FP <AB9 B5BDG8B64A<9 E 4A4?B7<KAO@< I4D4>F9D<EF<>4@<. 

ХB8 BCD989?9A<S. 

� AB0:0=5 2725H820NB =0 25A0E ?@8<5@=> 103 @01>G53> @0AB2>@0 A B>G=>ABLN 4> 2B>@>3> 
45AOB8G=>3> 7=0:0. !025A:C :>;8G5AB25==> ?5@5=>AOB 2 :>=8G5A:CN :>;1C =0 250 <;. 
�>?CA:05BAO @07102;5=85 0;8:2>B=>9 G0AB8 48AB8;;8@>20==>9 2>4>9 2 2-3 @070. 

�>102;ONB 1-2 :0?;8 @0AB2>@0 D5=>;DB0;58=0, ?5@5<5H820NB 8 B8B@CNB 0,1  (0,1=) 
@0AB2>@>< A>;O=>9 :8A;>BK 4> >15AF25G820=8O @0AB2>@0. 

 0AA>2CN 4>;N Iё;>G8 ω%  2 @01>G5< @0AB2>@5 >?@545;ONB ?> D>@<C;5 (10). 

ω% = 0,4V/m 

�45 V 4 >1Jё< 0,1  (0,1=) @0AB2>@0 HCl, ?>H54H89 =0 B8B@>20=85 10 3 @01>G53> @0AB2>@0, 
m - <0AA0 =025A:8 @01>G53> @0AB2>@0. 

�0 @57C;LB0B 87<5@5=8O ?@8=8<0NB A@54=5 87 @57C;LB0B>2 42CE ?0@0;;5;L=KE >?@545;5=89, 
<0:A8<0;L=>5 @0AE>645=85 <564C :>B>@K<8 =5 ?@52KH05B 0,3%. �@0=8FK 8=B5@20;0 
?>3@5H=>AB8 =5 ?@52KH0NB 0,2%  

#@8 >?@545;5=88 :>=F5=B@0F88 Iё;>G8 2 @0AB2>@0E A@54AB2 AL 40 8 AL CIP70 

?@5420@8B5;L=> =C6=> =59B@0;87>20BL 38?>E;>@8B =0B@8O. �;O MB>3> 2 :>;1C A 0;8:2>B=>9 
G0ABLN @0AB2>@0 ?@8;820NB ?> :0?;O< ?@8 ?>AB>O==>< ?5@5<5H820=88 10% @0AB2>@ 
?5@5:8A8 2>4>@>40 4> ?>;=>3> ?@5:@0I5=8O 307>>1@07>20=8O. �0;55 >?@545;ONB 
:>=F5=B@0F8N Iё;>G8 :0: C:070=> 2KH5. 

5.6.2. �>=B@>;L :>=F5=B@0F88 :8A;>BK 2 @01>G8E @0AB2>@0E. �>=B@>;L :>=F5=B@0F88 
:8A;>BK 2 @0AB2>@5 <>NI8E A@54AB2 AC >ACI5AB2;O5BAO <5B>4>< :8A;>B=>->A=>2=>3> 
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B8B@>20=8O A 8A?>;L7>20=85< 2 :0G5AB25 8=48:0B>@0 A?8@B>2>3> 1% @0AB2>@0 
D5=>;DB0;58=0. 

�5BDG8B64A<9 < D94>F<6O. 
�N@5B:0 1-3-2-50-0,1 ?> �"%& 29251-9; 

�>;10 <5@=0O 1-1000-2 ?> �"%& 17170-74; 

�>;10 �=-2-250-34 &)% ?> �"%& 1770-74; 

�>@>=:0 � 56-80 EA ?> �"%& 25336-82; 

#8?5B:0 2-2-10 ?> �"%& 20292-74; 

%B0:0= E8<8G5A:89 !- 1-250 ?> �"%& 25336-82; 

$0AB2>@ Iё;>G8 NaOH :>=F5=B@0F859 C(NaOH) = 0,1  (0,1=.) ?@83>B>2;5==K9 87 
D8:A0=0;0.  
ДBCGE>49FES <ECB?P;B64FP <AB9 B5BDG8B64A<9 E 4A4?B7<KAO@< I4D4>F9D<EF<>4@<. 
 

ХB8 BCD989?9A<S. 

� AB0:0=5 2725H820NB =0 25A0E ?@8<5@=> 103 @01>G53> @0AB2>@0 A B>G=>ABLN 4> 2B>@>3> 
45AOB8G=>3> 7=0:0. !025A:C :>;8G5AB25==> ?5@5=>AOB 2 :>=8G5A:CN :>;1C =0 250 <;. 
�>?CA:05BAO @07102;5=85 0;8:2>B=>9 G0AB8 48AB8;;8@>20==>9 2>4>9 2 2-3 @070. 

�>102;ONB 1-2 :0?;8 1% @0AB2>@0 D5=>;DB0;58=0, ?5@5<5H820NB 8 B8B@CNB 0,1  (0,1=.) 
@0AB2>@>< NaOH 4> ?>O2;5=8O CAB>9G82>9 1;54=>-@>7>2>9 >:@0A:8. 

%>45@60=85 :8A;>BK 2 @0AB2>@5 2 @0AB2>@5 (%) 2 ?5@5AGёB5 =0 >@B>D>AD>@=CN :8A;>BC 
>?@545;ONB ?> D>@<C;5: 

ω% = 0,4V/m 

�45 V- >1Jё< 2 <;. 0,1=. @0AB2>@0 NaOH, ?>H54H89 =0 B8B@>20=85 10 3 @01>G53> @0AB2>@0, m-

<0AA0 =025A:8 @01>G53> @0AB2>@0. 

�0 @57C;LB0B 87<5@5=8O ?@8=8<0NB A@54=89 87 @57C;LB0B>2 42CE ?0@0;;5;L=KE >?@545;5=89, 
<0:A8<0;L=>5 @0AE>645=85 <564C :>B>@K<8 =5 ?@52KH05B 0,3%. �@0=8FK 8=B5@20;0 
?>3@5H=>AB8 =5 ?@52KH0NB 0,2%  

5.6.3. "?@545;5=85 <0AA>2>9 4>;8 0:B82=>3> E;>@0. "?@545;5=85 <0AA>2>9 4>;8 
0:B82=>3> E;>@0 ?@>2>4OB <5B>4>< 9>4><5B@8G5A:>3> B8B@>20=8O. 

�5BDG8B64A<9 < D94>F<6O. 
�5AK ;01>@0B>@=K5 �"%& 24104 2 :;0AA0 B>G=>AB8 A =081>;LH8< ?@545;>< 2725H820=8O 
2003; 
�N@5B:0 1-3-2-25-0.1; 

�>;10 :>=8G5A:0O B8?0 �= 1-250-24/29 ?> �"%& 25336; 
*8;8=4@ <5@=K9 1-3-25 ?> �"%& 1770; 
�>40 48AB8;;8@>20==0O ?> �"%& 6709; 
�0;89 9>48ABK9 ?> �"%&4232 <0@:8 «E.G.»; @0AB2>@ A <0AA>2>9 :>=F5=B@0F859 10%; 
?@83>B>2;5=85 ?> �"%& 4517; 
�8A;>B0 A5@=0O ?> �"%& 4204 <0@:8 «E.G.», 1,0  2>4=K9 @0AB2>@; ?@83>B>2;5=85 ?> �"%& 

25794.1;  
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�@0E<0; @0AB2>@8<K9 ?> �"%& 7699 (;81> :@0E<0; 8=48:0B>@ &'2638-025-00334735-96) A 
<0AA>2>9 4>;59 1%; ?@83>B>2;5=85 ?> �"%& 4517 ; 
!0B@89 A5@=>20B8AB>:8A;K9 (B8>AC;LD0B =0B@8O) ?> �"%& 27068, 0,1= 2>4=K9 @0AB2>@; 
?@83>B>2;5=85 ?> �"%& 25794.2. 

ХB8 BCD989?9A<S. 

�725H820NB 10-12 3. @01>G53> @0AB2>@0 A B>G=>ABLN 0,053 8 ?5@5=>AOB 2 :>=8G5A:CN :>;1C, 
?@8102;ONB 10 A<3 @0AB2>@0 9>48AB>3> :0;8O, ?5@5<5H820NB, ?@8102;ONB 20 A<3 @0AB2>@0 
A5@=>9 :8A;>BK, 2=>2L ?5@5<5H820NB, 70:@K20NB ?@>1:>9 8 ?><5I0NB 2 B5<=>5 <5AB> =0 
10 <8=CB. 

+5@57 10 <8=CB, 2K45;82H89AO 9>4, B8B@CNB 0,1= @0AB2>@>< B8>AC;LD0B0 =0B@8O 4> A25B;> -
65;B>9 (A>;><5==>9) >:@0A:8, 70B5< ?@8102;ONB 1-2A<3 :@0E<0;0 8 ?@>4>;60NB B8B@>20=85 
4> >15AF25G820=8O @0AB2>@0. 

 0AA>2CN 4>;N 0:B82=>3> E;>@0 (ω(Cl)) 2 ?@>F5=B0E (%) 2KG8A;ONB ?> D>@<C;5: 

 *100% 

345: 0,003545 - <0AA0 0:B82=>3> E;>@0, A>>B25BAB2CNI0O 1A<3 @0AB2>@0 B8>AC;LD0B0 =0B@8O, A 
:>=F5=B@0F859 B>G=> 0,1=; 
V - >1J5< @0AB2>@0 B8>AC;LD0B0 =0B@8O A :>=F5=B@0F859 B>G=> 0,1=, 87@0AE>4>20==K9 =0 
B8B@>20=85; 
m - =025A:0 @01>G53> @0AB2>@0, 3. 
$57C;LB0B 2KG8A;ONB ?> D>@<C;5 A> AB5?5=LN >:@C3;5=8O 4> ?5@2>3> 45AOB8G=>3> 7=0:0. 

�0 @57C;LB0B 0=0;870 ?@8=8<0NB A@54=55 0@8D<5B8G5A:>5 @57C;LB0B>2 42CE ?0@0;;5;L=KE 
87<5@5=89, 01A>;NB=>5 @0AE>645=85 <564C :>B>@K<8 =5 ?@52KH05B 4>?CA:05<>5 
@0AE>645=85, @02=>5 0,2%. �>?CA:05<0O >B=>A8B5;L=0O AC<<0@=0O ?>3@5H=>ABL @57C;LB0B>2 
>?@545;5=8O A>AB02;O5B ±0,3%, ?@8 4>25@8B5;L=>< 8=B5@20;5 25@>OB=>AB8 $=0,95. 

5.6.4. "?@545;5=85 :>=F5=B@0F88 +�% 2 @01>G5< @0AB2>@5. +5B25@B8G=K5 0<<>=89=K5 
A>548=5=8O (+�%) >?@545;ONB B8B@8<5B@8G5A:8< <5B>4>< 42CED07=>3> B8B@>20=8O 
AB0=40@B=K< @0AB2>@>< ;0C@8;AC;LD0B0 =0B@8O 2 A8AB5<5 E;>@>D>@<-2>40. 

�5BDG8B64A<9 < D94>F<6O. 
�5AK ;01>@0B>@=K5 >1I53> =07=0G5=8O 2KA>:>3> :;0AA0 B>G=>AB8 A =081>;LH8< 
?@545;>< 2725H820=8O 200 3 8 48A:@5B=>ABLN >BAG5B0 0,0001 3 ?> �"%& $ 53228-2008; 

�N@5B:0 1-1-2-25-0,l ?> �"%& 29251-91  

�>;10 :>=8G5A:0O �!-1-50- ?> �"%& 25336-82 A> H;8D>20==>9 ?@>1:>9; 
#8?5B:8 2-1-5 ?> �"%& 29227-91  

*8;8=4@K 1-25, 1-50, 1-100 ?> �"%& 1770-744;  

�>;1K <5@=K5 2-100-2 ?> �"%& 1770-74; 

!0B@8O ;0C@8;AC;LD0B (4>45F8;AC;LD0B) ?> &' 6-09-64-75; 

*5B8;?8@848=8O E;>@84 1-2>4=K9 A A>45@60=85< >A=>2=>3> 25I5AB20 =5 <5=55 99%
�=48:0B>@ M>78=-<5B8;5=>2K9 A8=89 (?>  09-�@N=20;L4C), <0@:8 G., ?> &'  � 34-
51; );>@>D>@< ?> �"%& 20015-88; 
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!0B@89 A5@=>:8A;K9, <0@:8 E.G. 8;8 G.4.0., ?> �"%& 4166-76;

!0B@89 C3;5:8A;K9 <0@:8 E.G. 8;8 G.4.0., ?> �"%& 83-79; 

�0;89 E;>@8ABK9, <0@:8 E.G. 8;8 G.4.0., ?> �"%& 4234-77; 

�>40 48AB8;;8@>20==0O ?> �"%& 6709-72. 

 

�B87BFB6>4 > 4A4?<;G. 

�D<7BFB6?9A<9 0,005 A. 6B8AB7B D4EF6BD4 ?4GD<?EG?PH4F4 A4FD<S. 

0,150 3 ;0C@8;AC;LD0B0 =0B@8O @0AB2>@ONB 2 48AB8;;8@>20==>9 2>45 2 <5@=>9 :>;15 
2<5AB8<>ABLN 100 A<3 A 4>2545=85< >1J5<0 48AB8;;8@>20==>9 2>4>9 4> <5B:8. 

�D<7BFB6?9A<9 EGIB= <A8<>4FBDAB= E@9E<. 

�=48:0B>@ M>78=-<5B8;5=>2K9 A8=89 A<5H820NB A :0;85< E;>@8ABK< 2 A>>B=>H5=88 1 :100 

8 BI0B5;L=> @0AB8@0NB 2 D0@D>@>2>9 ABC?:5. )@0=OB ACECN 8=48:0B>@=CN A<5AL 2 1N:A5 A 
?@8B5@B>9 :@KH:>9 2 B5G5=85 3>40. 

�D<7BFB6?9A<9 0,005A. 6B8AB7B D4EF6BD4 J9F<?C<D<8<A<S I?BD<84. 

$0AB2>@ONB 0,179 3 F5B8;?8@848=8O E;>@840 2 48AB8;;8@>20==>9 2>45 2 <5@=>9 :>;15 
2<5AB8<>ABLN 100 A<3 A 4>2545=85< >1J5<0 48AB8;;8@>20==>9 2>4>9 4> <5B:8. 

�D<7BFB6?9A<9 >4D5BA4FAB-EG?PH4FAB7B 5GH9DAB7B D4EF6BD4. 

�0@1>=0B=>-AC;LD0B=K9 1CD5@=K9 @0AB2>@ A $! 11 3>B>2OB @0AB2>@5=85< 100 3 =0B@8O 
A5@=>:8A;>3> 8 10 3 =0B@8O C3;5:8A;>3> 2 48AB8;;8@>20==>9 2>45 2 <5@=>9 :>;15 
2<5AB8<>ABLN 1 4<3 A 4>2545=85< >1J5<0 48AB8;;8@>20==>9 2>4>9 4> <5B:8. 

�CD989?9A<9 CBCD46BKAB7B >BQHH<J<9AF4 D4EF6BD4 ?4GD<?EG?PH4F4 A4FD<S. 

#>?@02>G=K9 :>MDD8F85=B ?@83>B>2;5==>3> @0AB2>@0 ;0C@8;AC;LD0B0 =0B@8O >?@545;ONB 
42CED07=K< B8B@>20=85< @0AB2>@0 F5B8;?8@848=8O E;>@840 0,005=. @0AB2>@>< 
;0C@8;AC;LD0B0 =0B@8O. 

� <5@=CN :>;1C 2<5AB8<>ABLN 50 A<3 : 10 A<3 @0AB2>@0 F5B8;?8@848=8O E;>@840 
?@8102;ONB 10 A<3 E;>@>D>@<0, 2=>AOB 30-50 <3 ACE>9 8=48:0B>@=>9 A<5A8 8 ?@8;820NB 5 
A<3 1CD5@=>3> @0AB2>@0. �0:@K20NB :>;1C ?@>1:>9 8 2AB@OE820NB @0AB2>@. &8B@CNB @0AB2>@ 
F5B8;?8@848=8O E;>@840 @0AB2>@>< ;0C@8;AC;LD0B0 =0B@8O. #>A;5 4>102;5=8O >G5@54=>9 
?>@F88 B8B@0=B0 @0AB2>@ 2 :>;15 2AB@OE820NB. � :>=F5 B8B@>20=8O @>7>20O >:@0A:0 
E;>@>D>@<=>3> A;>O ?5@5E>48B 2 A8=NN. $0AAG8BK20NB 7=0G5=85 ?>?@02>G=>3> 
:>MDD8F85=B0 � @0AB2>@0 ;0C@8;AC;LD0B0 =0B@8O ?> D>@<C;5: 

K=VJC / V?E               (13) 

345 VJC - >1J5< 0,005=. @0AB2>@0 F5B8;?8@848=8O E;>@840, A<3; 

V?E  - >1J5< @0AB2>@0 0,005=. ;0C@8;AC;LD0B0 =0B@8O, ?>H54H53> =0 B8B@>20=85, A<3. 

 

ХB8 4A4?<;4. 
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!025A:C 0=0;878@C5<>3> A@54AB20 <0AA>9 >B 0,15 4> 0,20 3, 27OBCN A B>G=>ABLN 4> 0,0002 3, 
:>;8G5AB25==> ?5@5=>AOB 2 <5@=CN :>;1C 2<5AB8<>ABLN 100 A<3 8 >1J5< 4>2>4OB 
48AB8;;8@>20==>9 2>4>9 4> <5B:8. 

� :>=8G5A:CN :>;1C ;81> 2 F8;8=4@ A ?@8B5@B>9 ?@>1:>9 2<5AB8<>ABLN 50 A<3 2=>AOB 10 
A<3 ?>;CG5==>3> @0AB2>@0 A@54AB20, 10 A<3 E;>@>D>@<0, 2=>AOB 30-50 <3 ACE>9 8=48:0B>@=>9 
A<5A8 8 ?@8;820NB 5 A<3 1CD5@=>3> @0AB2>@0. �0:@K20NB :>;1C ?@>1:>9 8 2AB@OE820NB 
@0AB2>@. #>;CG5==CN 42CED07=CN A8AB5<C B8B@CNB @0AB2>@>< ;0C@8;AC;LD0B0 =0B@8O. 
#>A;5 4>102;5=8O >G5@54=>9 ?>@F88 B8B@0=B0 @0AB2>@ 2 :>;15 2AB@OE820NB. � :>=F5 
B8B@>20=8O @>7>20O >:@0A:0 E;>@>D>@<=>3> A;>O ?5@5E>48B 2 A8=NN. 

�5D45BF>4 D9;G?PF4FB6. 

 0AA>2CN 4>;N G5B25@B8G=KE 0<<>=852KE A>548=5=89 ()) AC<<0@=> 2 ?@>F5=B0E 
2KG8A;ONB ?> D>@<C;5: 

Х>45 =(0,00177*V*K*V1*100)/(m*V2)        (14) 

 

345 0,00177 4 <0AA0 (3) G5B25@B8G=KE 0<<>=852KE A>548=5=89, A>>B25BAB2CNI0O 1 A<3 

@0AB2>@0 ;0C@8;AC;LD0B0 =0B@8O A :>=F5=B@0F859 B>G=> % (%12H25SO4Na) = 0,005 <>;L/4<3 

(0,005=.), 

4 >1J5< @0AB2>@0 (A<3) ;0C@8;AC;LD0B0 =0B@8O A :>=F5=B@0F859 % (%12H25SO4Na) = 0,005 

<>;L/4<7 (0,005=.), ?>H54H89 =0 B8B@>20=85; 

� 4 ?>?@02>G=K9 :>MDD8F85=B @0AB2>@0 ;0C@8;AC;LD0B0 =0B@8O A :>=F5=B@0F859 % 
(%12H25SO4Na) = 0,005 <>;L/4<3 (0,005=.); 

m 4 <0AA0 0=0;878@C5<>9 ?@>1K, 3; 

V1 4 >1J5<, 2 :>B>@>< @0AB2>@5=0 =025A:0 A@54AB20, @02=K9 100 A<3. 

V2 4 >1J5< 0;8:2>BK 0=0;878@C5<>3> @0AB2>@0, >B>1@0==>9 4;O B8B@>20=8O (10 A<3 ). 

�0 @57C;LB0B 0=0;870 ?@8=8<0NB A@54=55 0@8D<5B8G5A:>5 7=0G5=85 42CE ?0@0;;5;L=KE 
>?@545;5=89, 01A>;NB=>5 @0AE>645=85 <564C :>B>@K<8 =5 4>;6=> ?@52KH0BL 4>?CA:05<>5 
@0AE>645=85, @02=>5 0,5%. 

�>?CA:05<0O >B=>A8B5;L=0O AC<<0@=0O ?>3@5H=>ABL @57C;LB0B0 0=0;870 ±0,3% ?@8 
4>25@8B5;L=>9 25@>OB=>AB8 0,95. $57C;LB0B 0=0;870 >:@C3;O5BAO 4> ?5@2>3> 45AOB8G=>3> 
7=0:0 ?>A;5 70?OB>9. 

5.7. �>=B@>;L :>=F5=B@0F88 <>NI8E A@54AB2 2 @01>G8E @0AB2>@0E. �>=B@>;L 
:>=F5=B@0F88 I5;>G=KE 8 :8A;>B=KE <>NI8E A@54AB2 <>65B 1KBL >?@545;ё= ?> 
M<?8@8G5A:>9 D>@<C;5: 
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!=>V 

�45: % - :>=F5=B@0F8O @0AB2>@0 %; 

: - M<?8@8G5A:89 :>MDD8F85=B; 

V  - >1Jё< 0,1= @0AB2>@0 NaOH 8;8 HCl, ?>H54H89 =0 B8B@>20=85 10 <; @01>G53> @0AB2>@0. 

�=0G5=8O :>MDD8F85=B0 : ?@82545=K 2 B01;8F5 4;O :064>3> I5;>G=>3> 8;8 :8A;>B=>3> 
<>NI53> A@54AB20. 

&01;8F0 5. �=0G5=8O :>MDD8F85=B0 : 4;O I5;>G=KE 8 :8A;>B=KE <>NI8E A@54AB2 

 >NI55 A@54AB2> &8B@0=B "1Jё< 4;O B8B@>20=8O (<;) : 

AL20 0,1n HCl 10 1,07 

AL 40 0,1n HCl 10 0,5 

AL 60 0,1n HCl 10 0,27 

AL 80 0,1n HCl 5 0,19 

AL 100 0,1n HCl 5 0,21 

AL CIP10 0,1n HCl 5 0,25 

AL CIP70 0,1n HCl 10 0,21 

AC  40 0,1n NaOH 10 0,22 

�% 60 0,1n NaOH 10  

AC CIP70 0,1n NaOH 10 0,16 

 

5.8. �>=B@>;L ?>;=>BK A<K20 <>NI53> A@54AB20 A ?>25@E=>AB8 >1>@C4>20=8O. �>=B@>;L 
?>;=>BK A<K20=8O <>NI8E A@54AB2 A ?>25@E=>AB8 >1>@C4>20=8O @5:><5=4C5BAO 
?@>872>48BL ?@8 ?><>I8 C=825@A0;L=>9 8=48:0B>@=>9 1C<038. !0;8G85 :@0A=>9 >:@0A:8 
8=48:0B>@=>9 1C<038 A2845B5;LAB2C5B > ?@8ACBAB288 >AB0B:>2 :8A;>B=>3> <>NI53> 
A@54AB20, =0;8G85 A8=59 >:@0A:8, A2845B5;LAB2C5B > ?@8ACBAB288 >AB0B:>2 I5;>G=>3> 
<>NI53> A@54AB20. 

#@8 >BACBAB288 C=825@A0;L=>9 8=48:0B>@=>9 1C<038 <>6=> 8A?>;L7>20BL 2>4=K9 @0AB2>@ 
8=48:0B>@0 <5B8;>2>3> :@0A=>3>. #>O2;5=85 :@0A=>3> >:@0H820=8O ?@8 =0=5A5=88 @0AB2>@0 
8=48:0B>@0 =0 ?>25@E=>ABL >1>@C4>20=8O A2845B5;LAB2C5B > =54>AB0B>G=>9 ?>;=>B5 A<K20 
:8A;>B=>3> <>NI53> A@54AB20. #>O2;5=85 6ё;B>9 >:@0A:8 4 > ?@8ACBAB288 >AB0B:>2 
I5;>G=>3> <>NI53> A@54AB20. �>=B@>;L ?>;=>BK A<K20 I5;>G=KE A@54AB2 <>6=> 
>ACI5AB2;OBL ?@8 ?><>I8 1% A?8@B>2>3> @0AB2>@0 D5=>;DB0;58=0. #>O2;5=85 <0;8=>2>3> 
>:@0H820=8O A2845B5;LAB2C5B > ?@8ACBAB288 >AB0B>G=KE :>;8G5AB2 I5;>G=KE <>NI8E 
A@54AB2 =0 ?>25@E=>AB8 >1>@C4>20=8O. 

6. #$����� &�)!��� ���"#�%!"%&� #$� $��"&� %  ".Щ� � 
%$��%&�� � #$"���"�%&�� OOO".��"����". 

6.1. "1I85 ?>;>65=8O. -5;>G=K5 8 :8A;>B=K5 <>NI85 A@54AB20 (AL, AC) A>45@60B 2 
A2>ё< A>AB025 Iё;>G8 8;8 :8A;>BK 8 ?@54AB02;ONB A>1>9 54:85 684:>AB8.  
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"1I8< B@51>20=85< ?@8 @01>B5 A <>NI8<8 A@54AB20<8 O2;O5BAO ?>;=>5 >15A?5G5=85 
@01>B=8:>2 ?@54?@8OB8O, 70=OBKE =0 <>9:5 >1>@C4>20=8O :><?;5:B>< 70I8B=KE A@54AB2: 
70I8B=KE >G:>2, 8;8 M:@0=>2, @578=>2KE ?5@G0B>:, A0?>3, 20B=>-<0@;52KE ?>2O7>: 8;8 
@5A?8@0B>@>2, A?5F>4564K, ?@>@578=5==KE D0@BC:>2. $01>B=8:8 4>;6=K 1KBL >15A?5G5=K 
2A5< =5>1E>48<K< 8=25=B0@ё<: I5B:0<8, A:@51:0<8, 25B>HLN, 2ё4@0<8. #@8 8A?>;L7>20=88 
?5==>3> >1>@C4>20=8O (?5==KE AB0=F89, ?5=>35=5@0B>@>2, ?5=>:><?;5:B>2), >=> 4>;6=> 
1KBL 8A?@02=K<, =0AB@>5==K< 2 A>>B25BAB288 A 2K1@0==K< <>NI8< A@54AB2>< 8 
E0@0:B5@>< 703@O7=5=8O 8 >15A?5G5=> 2A5< =5>1E>48<K< 4;O AB018;L=>9 @01>BK: 2>4>9, 2 
B>< G8A;5, 3>@OG59, A60BK< 2>74CE><, M;5:B@>M=5@3859. #@8 ?@8<5=5=88 ?5==>9 <>9:8 
A;54C5B >1@0I0BL 2=8<0=85 =0 A>AB>O=85 M;5:B@8G5A:>3> >1>@C4>20=8O. ,B5?A5;L=K5 
@07Jё<K, @0A?@545;8B5;L=K5 :>@>1:8, M;5:B@>42830B5;8, 2K:;NG0B5;8 4>;6=K 1KBL 
2K?>;=5=K 2> 2;03>70I8Iё==>< 8A?>;=5=88, M;5:B@>87>;OF8O 4>;6=0 1KBL ?>;=>9 
8A?@02=>AB8. 

#@8 @01>B5 A <>NI8<8 A@54AB20<8 A;54C5B 871530BL ?>?040=8O <>NI8E @0AB2>@>2 8 
>A>15==> :>=F5=B@0B>2 =0 >B:@KBCN :>6C, >A>15==> MB> :0A05BAO I5;>G=KE 8 :8A;>B=KE 
A@54AB2. 

#@8 A;CG09=>< @>7;825 :>=F5=B@0B>2 <>NI8E A@54AB2, >A>15==> A>45@60I8E 1>;LH>5 
:>;8G5AB2> #�� =0 ?>;, A;54C5B :0: <>6=> A:>@55 A<KBL 8E 2>4>9 8;8 C1@0BL ?@8 ?><>I8 
25B>H8 8;8 :0:8E-;81> 4@C38E ?>4@CG=KE A@54AB2, ?>A:>;L:C <>NI85 A@54AB20, @07;8BK5 
=0 ?>; ?@54AB02;ONB A>1>9 7=0G8B5;L=CN >?0A=>ABL, C25;8G820O A:>;L7:>ABL ?>25@E=>AB8 8, 
A;54>20B5;L=>, 25@>OB=>ABL ?045=8O 8 ?>;CG5=8O B@02<. 

#@8 ?>?040=88 <>NI8E A@54AB2 8 8E @0AB2>@>2 =0 A?5F>4564C A;54C5B :0: <>6=> 1KAB@55 
5ё A<5=8BL. $01>B0BL 2 A?5F>45645, ?@>?8B0==>9 <>NI8<8 A@54AB20<8 =5 4>?CA:05BAO, 
?>A:>;L:C MB> <>65B ?>AB5?5==> 8 =570<5B=> ?@825AB8 : BO6ё;K< >6>30<. %?5F>4564C, 
?@>?8B0==CN @0AB2>@>< 8;8 :>=F5=B@0B>< <>NI53> A@54AB20 =5>1E>48<> :0: <>6=> 
1KAB@55 >B40BL 2 AB8@:C 8;8 ?@>AB> ?@>?>;>A:0BL 2 2>45 2> 871560=85 5ё ?>2@5645=8O. 

$0AB2>@K <>NI8E A@54AB2 A;54C5B 3>B>28BL 2 A?5F80;L=> >B254ё==>9 B0@5. !5 4>?CA:05BAO 
?@8<5=OBL B0@C, ?@54=07=0G5==CN 4;O 4@C38E F5;59, >A>15==> 4;O E@0=5=8O ?8I52KE 
?@>4C:B>2, AK@LO 8;8 ?>;CD01@8:0B>2. 

 5AB0 <>9:8 @C: ?5@A>=0;0 4>;6=K 1KBL A=0165=K ё<:>ABO<8 A 2-3% @0AB2>@>< ;8<>==>9, 
1>@=>9 8;8 1%  @0AB2>@>< >@B>D>AD>@=>9 :8A;>BK 4;O =59B@0;870F88 I5;>G=KE A@54AB2, 8 
1-3% @0AB2>@>< ?8BL52>9 A>4K 4;O =59B@0;870F88 :8A;>B. �<:>AB8 A =59B@0;87CNI8<8 
@0AB2>@0<8 4>;6=K 1KBL CAB@>5=K B0:8< >1@07><, GB>1K >15A?5G820BL 1KAB@CN 
2>7<>6=>ABL 8E =0=5A5=8O =0 :>6C. �?B5G:0 2 ?>4@0745;5=88 4>;6=0 8<5BL =01>@ A@54AB2 
?@>B82 E8<8G5A:8E 8 B5@<8G5A:8E >6>3>2. 

6.2. $01>B0 A> I5;>G=K<8 A@54AB20<8. -5;>G=K5 <>NI85 A@54AB20 8 8E @01>G85 
@0AB2>@K B@51CNB =081>;55 0::C@0B=>3> >1@0I5=8O A B>G:8 7@5=8O B5E=8:8 157>?0A=>AB8. 
�4:85 Iё;>G8 >1;040NB ?>2KH5==>9 @07@CH0NI59 A?>A>1=>ABLN : B:0=O< 682>B=>3> 
?@>8AE>645=8O: :>60, 68@, 15;>:. !0 MB>< A>1AB25==> >A=>20=> 8E MDD5:B82=>5 <>NI55 
459AB285. "4=0:> ?>?040=85 I5;>G=KE @0AB2>@>2 =0 :>6C 8 A;878ABK5 >1>;>G:8 2K7K205B 
A=0G0;0 @074@065=85, 70B5< @07@CH5=85< :>6=KE ?>:@>2>2 A >1@07>20=85< O72. "1@07C5BAO 
E8<8G5A:89 >6>3, :>B>@K9 4>;3> 8 B@C4=> ?>440ёBAO 70682;5=8N. "A>15==> >?0A=> 
?>?040=85 :>=F5=B@8@>20==KE I5;>G=KE @0AB2>@>2 2 3;070. � MB>< >B=>H5=88 =081>;LHCN 
>AB>@>6=>ABL A;54C5B A>1;N40BL ?@8 @01>B5 A> A@54AB20<8 AL 80. 



 

48 

П>?484=89 :>=F9=B@8@>64==ыE I9;>G99 6 7;474 G@964B> @47@CH9=89< @>7>68Fы, A:;9@ы 
8 ?>B9@99 7@9=8я. П>?484=89 I9;>G99 6 7;474 B@95C9B =9<98;9==>7> ?@8=яB8я 
э:AB@9==ыE <9@. 

�A?>;L7>20=85 70I8B=KE >G:>2, @578=>2KE ?5@G0B>:, A?5F>4564K 8 @578=>2>9 >1C28 ?@8 
@01>B5 A> I5;>G=K<8 <>NI8<8 A@54AB20<8 >1O70B5;L=>. "?0A=>ABL ?@54AB02;ONB <5;:85 
1@K738 8 0M@>7>;8, >1@07CNI85AO ?@8 ?@8<5=5=88 ?5==>3> >1>@C4>20=8O. #@8 B0:>< 
A?>A>15 =0=5A5=8O 1@K738 I5;>G=>3> @0AB2>@0 <>3CB 2K720BL @074@065=85 25@E=8E 
4KE0B5;L=KE ?CB59 8 B0:65 ?>?0ABL 2 3;070. �;O ?@54>B2@0I5=8O MB>3>, =0@O4C A 70I8B=K<8 
>G:0<8 A;54C5B ?@8<5=OBL A@54AB20 70I8BK >@30=>2 4KE0=8O. #>A:>;L:C ?@8 ?@8<5=5=88 
I5;>G=KE <>NI8E A@54AB2 =5 >1@07CNBAO B>:A8G=K5 307>>1@07=K5 ?@>4C:BK, =5>1E>48<> 
?@54?@8=OBL <5@K 4;O 70I8BK B>;L:> >B 0M@>7>;L=>-:0?5;L=>3> 2>7459AB28O =0 >@30=K 
4KE0=8O. % MB>9 7040G59 A?@02;ONBAO 20B=>-<0@;52K5 ?>2O7:8 8 ?@>ABK5 @5A?8@0B>@K. � 
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2>7<>6=>, >1>@C4>20BL <5AB0 <>9:8 B5E=8G5A:>9 2>4>9. #@><K20=85 A;54C5B ?@>2>48BL 4> 
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@0AB2>@>< ?8BL52>9 A>4K. $0AB2>@>< A>4K <>6=> >1@01>B0BL B5 <5AB0 =0 A?5F>45645, :C40 
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