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6E9I /� (�Ā , ÿ) EB89D:<FES 6 �Ā.  

 
 8AC=>: 1 – !>78а=89 79><9B@8G9A:>9 >A=>6ы 8;я 8AA;98>6а=8я 

B9@@8B>@88 �!Г 

�AB:9EF6B �Ā HBD@<DG9F CD46<?PAO= n-G7B?PA<>, 
6C<E4AAO= 6 B>DG:ABEFP (�Ā , ÿ). К >4:8B= 69DL<A9 
n-G7B?PA<>4 <; FBK>< �Ā CDB6989AO BFD9;><, 
S6?SRM<9ES r. КB?<K9EF6B F4><I BFD9;>B6 D46AB 
>B?<K9EF6G 69DL<A n.  

�AB:9EF6B BFD9;>B6 ��� S6?S9FES 
CB8@AB:9EF6B@ @AB:9EF64 6E9I 6B;@B:AOI > 
CBEFDB9A<R D48<GEB6 �� B>DG:ABEF< (�Ā , ÿ), 

BFER84 {�Āý1, �Āý2, �Āý3, & , �Āý�} ¢ �� , @AB:9EF6B 
69DL<A n-G7B?PA<>4 <@99F A4;64A<9 �А: {ý1, ý2, ý3, & , ý�} ¢ �А. 

�D46<?PAO= n-G7B?PA<> @B:AB D4;89?<FP A4 n 

D46AB598D9AAOI FD9G7B?PA<>B6 E B5M9= 69DL<AB= �Ā, 6 BEAB64A<< >BFBDOI ?9:4F EBBF69FEF6GRM<9 

IBD8O /� (869 8DG7<9 69DL<AO CD<A48?9:4F �А). 

�E9 FD9G7B?PA<><, S6?SRM<9ES K4EFS@< j-FB7B n-

G7B?PA<>4 HBD@<DGRF EB5EF69AAB9 @AB:9EF6B ÿĀ. 

"4><@ B5D4;B@, EHBD@<DB64A4 45EFD4>FA4S 
BEAB64 8?S CDB6989A<S 84?PA9=L9= 4A4?<F<K9E>B= 
D45BFO. 

 

2.3 �EE?98B64A<9 E CB;<F<< ?<A9=AB= 4?795DO 

К4:8O= Q?9@9AF ���, ?9:4M<= 6 � 

<AF9DCD9F<DG9FES >4> n-AB9 A4CD46?9A<9 6O9;84   j-

FB= �!'. Э?9@9AFO ��� 5G8GF S6?SFPES BEAB6B= 
(BD<9AF<DB@ CD< ;484A<< FBK9> 8?S ��1Ā , ��2Ā  < ��3Ā) 

8?S HBD@<DB64A<S 7D4A<J H<7GD �1Ā, �2Ā, �3Ā. �4 A<I 
5G8GF ;484AO FBK><, >BFBDO9 CD< CBE?98B64F9?PAB@ 
EB98<A9A<< @9:8G EB5B= B5D4;GRF A9CD46<?PAO9 n-

G7B?PA<>< (EF4A84DFAO9 7D4A<JO < K4EFAO9 E?GK4< 
7D4A<J  �). 

�GEFP P – @9FD<K9E>B9 CDBEFD4AEF6B, F4>:9 
B5B;A4K49@B9 >4> (�, �), EB6C484RM99 E �2. � – 

@AB:9EF6B FBK9> @9FD<K9E>B7B CDBEFD4AEF64, 
>4:84S <; >BFBDOI I4D4>F9D<;G9FES 

EBBF69FEF6GRM<@< ;A4K9A<S@< >BBD8<A4F (ý, þ). 

�D< QFB@, 84A4 K<E?B64S HGA>J<S �: � × � → ℝ+ 

(<@9AAB F4 K4EFP C?BE>BEF< �, A4 >BFBDB= ;484A4 
HGA>J<S � , 5G89F <ECB?P;B64FPES 8?S 84?PA9=L9= 
D45BFO). X 6>?RK49F CB8@AB:9EF64:  � £ ��1Ā £ {þ1Ā , þ2Ā , þ3Ā , & , þÿĀ , þ�Ā},  � £ ��2Ā £ {ÿ1Ā , ÿ2Ā , ÿ3Ā , & , ÿÿĀ , ÿ�Ā}, � £ ��3Ā £ {Ā1Ā , Ā2Ā , Ā3Ā , & , ĀÿĀ , Ā�Ā},  

(ÿ =  1,2,3, & , �), FB 9EFP @AB:9EF64 69DL<A 
A9CD46<?PAOI n-G7B?PA<>B6, HBD@<DGRM<I 
EBBF69FEF6GRM<9 7D4A<JO  �.  

 
 8AC=>: 2 – Ф>@<8@>6а=89 7@а=8F �!Г (?>;CG9=89 8AE>8=ыE 8а==ыE 6 

?@>7@а<<=>9 @9а;87аF88) ?@8 ?><>щ8 79><9B@8G9A:>9 >A=>6ы 
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�A4K9A<S Q?9@9AFB6 ��1Ā5G8GF A9<;@9AAO 8?S 
>4:8B7B  �, F4> >4> �1Ā CD98EF46?S9F EB5B= 
;4>D9C?9AAO9 7D4A<JO  � �!' 6 @9EFAB@ CB:4DAB-

EC4E4F9?PAB@ 74DA<;BA9. 
�?S CDB6989A<S 4A4?<;4 A9B5IB8<@B BF5<D4FP CB 

864 @AB:9EF64: ��1Ā  >4> EF4A84DFAB9, < B8AB 

@AB:9EF6B <; K4EFAOI E?GK496 ��2Ā или ��3Ā . 
�4CD<@9D, 6O5D4AO @AB:9EF64 ��1Ā< ��2Ā(HD47@9AFO n-G7B?PA<>B6 (7D4A<J  �), 
CBEFDB9AAOI CD< CBE?98B64F9?PAB@ EB98<A9A<< 
FBK9> @AB:9EF6 @9:8G EB5B= CD98EF46?9AO A4 D<E. 
2). 

! <ECB?P;B64A<9@ @9FD<>< � B5D4;B64AB @AB:9EF6B �Ā £ {� (þ1Ā , ÿ1Ā) , � (þ2Ā , ÿ2Ā) , � (þÿĀ , ÿÿĀ) , & , � (þ�Ā , ÿ�Ā)}, 
6>?RK4RM99 6 E95S ;A4K9A<S D4EEFBSA<= @9:8G 
FBK>4@< 6 @9FD<K9E>B@ CDBEFD4AEF69 P. "4><@ 
B5D4;B@ A4IB8SFES @9FD<><, I4D4>F9D<;GRM<9 
G84?9AABEFP BF89?PAOI HD47@9AFB6 K4EFAOI E?GK496 
7D4A<J  � BF <I EF4A84DFAOI ;A4K9A<=.  

�EAB6A4S ;484K4 EBEFB<F 6 FB@, KFB5O BFB5D4FP 
Q?9@9AFO <; @AB:9EF64 ÿĀ (F9DD<FBD<=   �) >4> 
A4<5B?99 C9DEC9>F<6AO9 8?S 4A4?<;4 A4 CD98@9F 
GEF4AB6>< 8BCB?A<F9?PAOI !�� 6 7BDB8E>B= ED989 
8?S CB6OL9A<S >4K9EF64 <AHBD@4J<BAAB= 
CB889D:>< CB:4DAB-EC4E4F9?PAOI CB8D4;89?9A<=, 
E?98GRM<I > @9EFG 6O;B64. 

 

2.4 �?7BD<F@ BF5BD4 < D4A:<DB64A<я F9DD<FBD<= 

�4AO @AB:9EF64 ��1Ā , ��2Ā и ÿĀ. $GA>J<S �∗ 

CB>4;O649F A4<5B?PL99 D4EEFBSA<9 @9:8G 
EBBF69FEF6GRM<@< <EE?98G9@O@< FBK>4@< 
(Q?9@9AF4@<) <; ��1Ā< ��2Ā . �9B5IB8<@B BCD989?<FP 
FBKAGR 69DIARR 7D4A<JG �Ā (1), KFB5O BFB5D4FP 
>D<F<K9E>B9 A4CD46?9A<9 6O9;84   j-FB= �!'. �∗(þÿĀ , ÿÿĀ) = Ā��ýÿĀ∈��1Ā , þÿĀ∈��2Ā �Ā                      (1). 

�GEFP Ā��ýÿĀ∈��1Ā , þÿĀ∈��2Ā �Ā =  � (þ�Ā , ÿ�Ā), FB784 

64:AB BCD989?<FP >4>GR <@9AAB K4EFP F9DD<FBD<< 
 �, CD<?974RMGR 6 6<89 ÿ�Ā <?< ÿ�21Ā < 8B546<FP 6 
CDB7AB; >4> A4<5B?99 CD<BD<F9FAGR 8?S GEF4AB6>< 
!��. �BE?9 K97B, EBBF69FEF6GRM<= Q?9@9AF  ÿĀ  

6OK<F49FES <;  ÿĀ < CB@9M49FES 6 ĀĀ – 8B QFB7B 
@B@9AF4 CGEFB9 @AB:9EF6B < <@99F <A89>E «1». 
"9C9DP, @AB:9EF6B �Ā EB89D:<F >B?<K9EF6B 
Q?9@9AFB6 D46AB9 n-1. &<>?<KAO= CDBJ9EE, 
CDB8B?:49FES CB>4 A9 5G89F D94?<;B64AB GE?B6<9 (2). �Ā = ∅                                      (2). 

�D< QFB@ 6 ĀĀ B>4:GFES 6E9 n Q?9@9AFB6  ÿĀ  6 
D4A:<DB64AAB@ 6<89. Э?9@9AF E A4<@9APL<@ 
CBDS8>B6O@ <A89>EB@ 6 84AAB= CBE?98B64F9?PABEF< 
5G89F I4D4>F9D<;B64FPES A4<5B?PL9= 
CD98CBKF<F9?PABEFPR 6 J9?SI D4EE@BFD9A<S 

EBBF69FEF6GRM9= K4EF<  � >4> C9DEC9>F<6AB= 8?S 
GEF4AB6>< !��. 

 

 

2.5 #DB7D4@@A4я D94?<;4F<я >4> D9;G?PF4F 
<EE?98B64A<я 

�?S CD4>F<K9E>B7B CD<@9A9A<S D4;D45BF4A4 
CDB7D4@@4 8?S Э�� «�DB7D4@@4 8?S CB889D:>< 
CD<ASF<S D9L9A<= CD< C?4A<DB64A<< D4;@9M9A<S 
E<EF9@ 6<89B@BA<FBD<A74 6 CB:4DAB-EC4E4F9?PAB@ 
74DA<;BA9» [3]. $BD@4?<;4J<S CDB7D4@@O 
CDB<;6989A4 CD< CB@BM< S;O>4 Python 3. �DB7D4@@G 
EFB<F BFA9EF< > D4;DS8G CDBFBF<CB6, F4> >4> 99 
CD98EFB<F 4CDB5<DB64FP Q@C<D<K9E>< < 
CDB4A4?<;<DB64FP A4 CD98@9F A4?<K<S A98BEF4F>B6. 

�DB7D4@@4 CB;6B?S9F BCD989?SFP GK4EF>< 
@9EFAB7B �!�, A4<5B?99 CD98CBKF<F9?PAO9 8?S 
GEF4AB6>< !��, E FBK>< ;D9A<S EBEFBSA<S 8BDB:AB= 
E9F< 6 D4;?<KAB9 6D9@S EGFB> < D4ECD989?9A<S 
6O;B6B6 CB  � CB:4DAB-EC4E4F9?PAB7B 
CB8D4;89?9A<S (D9KP <89F B CBEFDB9A<< CB?<7BAB6, 
S6?SRM<@<ES B5D4;4@< H<7GD �1Ā, �2Ā,�3Ā.  

$GA>J<BA4? CB;6B?S9F 4A4?<;<DB64FP 
D9;G?PF4FO A45?R89A<S ;4 F9DD<FBD<9= B8AB7B �!� 
A4 CDBFS:9A<< 30 EGFB>, CD< 6B;@B:ABEF< 
9:98A96AB7B CDB6989A<S 4 <F9D4J<= 6A9E9A<S 
84AAOI. "B 9EFP, D45BK4S 69DE<S D4EEK<F4A4 A4 
6A9E9A<9 84AAOI B 120 A45?R89A<SI.  

� 46FB@4F<K9E>B@ D9:<@9 CBE?9 ;469DL9A<S 
C9D<B84 CDB6989A<S A45?R89A<S ;4 EBEFBSA<9@ 
�!�, CB?P;B64F9?P CB?GK49F 6 7D4H<K9E>B@ 6<89 8?S 
>4:8B7B <EE?98G9@B7B  �: 

− EF4A84DFAO9 7D4A<JO  �, 
− ED98A<9 45EFD4>FAO9 7D4A<JO 10-@<AGFAB= 

;BAO 8BES749@BEF< 8BDB:AB= E9F< BF �!' 6 n (n=18) 

A4CD46?9A<SI >4> 6 J9?B@ ;4 30 EGFB>, F4> < ;4 
C9D<B8O 6D9@9A< (K4EO EGFB>): «00-06», «06-12», 
«12-18», «18-00» (C9D<B8O @B7GF 5OFP 
E>BDD9>F<DB64AO (A98BEF4FB> – BFEGFEF6G9F <@CBDF  
84AAOI <; ��!, A9B5IB8<@B <EE?98B64FP < 6ABE<FP 
<AHBD@4J<R 6DGKAGR). 

− 7D4A<JO ;BAO A4<5B?99 G84?9AAOI 
BFD45BF4AAOI 6O;B6B6 BF @9EF4 8<E?B>4J<< 
CB8D4;89?9A<S CB EBBF69FEF6GRM<@ A4CD46?9A<S@ 
(A9B5IB8<@B <ECB?P;B64FP BF89?PAGR >BC<R 
CDB7D4@@O), 

− BFB5D4:9A<9 6E9I Q?9@9AFB6 �Ā 8?S >4:8B7B 
 � BF89?PAB 6 6<89 7<EFB7D4@@, KFB CB;6B?S9F 
5OEFDB 6<;G4?PAB BCD989?<FP Ā��ýÿĀ∈��1Ā , þÿĀ∈��2Ā �Ā <?< ÿ��ýÿĀ∈��1Ā , ÿÿĀ∈��3Ā �Ā (6 84AAB@ E?GK49 <AF9D9E9A 

<@9AAB <AH<AG@). 
"9IA<K9E><@ A98BEF4F>B@ CDB7D4@@O S6?S9FES 

FB, KFB 6E9 7D4A<JO A9B5IB8<@B 6DGKAGR BF@9K4FP 
A4 D45BK9= C?BE>BEF< (>4DF4 �!�) CD< >4:8B@ 
A45?R89A<<, B8A4>B E@S7K49F QFBF A98BEF4FB> 
A4?<K<9 EC9J<4?PAB7B <AF9D4>F<6AB7B L45?BA4 
D4;@9F><. 

 

3. ����2'�!�� 

!B;84A4 @4F9@4F<K9E>4S BEAB64 <AEFDG@9AF4 8?S 
BCD989?9A<S BCF<@4?PAOI F9DD<FBD<= CB:4DAB-

EC4E4F9?PAB7B 74DA<;BA4 8?S CBF9AJ<4?PAB7B 

D4;@9M9A<S !�� 6 J9?SI CB6OL9A<S >4K9EF64 
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<AHBD@4J<BAAB= CB889D:>< CB:4DAB-EC4E4F9?PAOI 
CB8D4;89?9A<= 6 C9D<B8 BC9D4F<6AB7B D947<DB64A<S. 

�9EB@A9AAB, @B89?P, 4?7BD<F@ (< CDB7D4@@A4S 
D94?<;4J<S, 9E?< 7B6BD<FP B @<A<@<;4J<< 
FDG8B;4FD4F) AG:84RFES 6 EB69DL9AEF6B64A<<. 

�8A4>B EGM9EF6GRM<= A4GKAO= ;489? G:9 @B:9F 
CD<@9ASFPES 8?S <EE?98B64A<S �!� A4 CD98@9F 
6O89?9A<S CD98CBKF<F9?PAOI F9DD<FBD<= 8?S 
D4;@9M9A<S E<EF9@ 6<89B@BA<FBD<A74 CB 
CD98?B:9AAO@ >D<F9D<S@. 
 

%#�%"� ��&�$�&'$/ 

1. �5 GF69D:89A<< КBAJ9CJ<< 
CBEFDB9A<S < D4;6<F<S 4CC4D4FAB-CDB7D4@@AB7B 
>B@C?9>E4 «�9;BC4EAO= 7BDB8»:  4ECBDS:9A<9 
�D46<F9?PEF64  $ BF 03.12.2014 N 2446-D 
[Э?9>FDBAAO= D9EGDE]. – URL: 

ttps://www.garant.ru/products/ipo/prime/doc/70717448 

(�4F4 B5D4M9A<S: 15.09.2022). 

2. �5 GF69D:89A<< E6B84 CD46<? «�9EF4 
8<E?B>4J<< CB8D4;89?9A<= CB:4DAB= BID4AO. 
�BDS8B> < @9FB8<>4 BCD989?9A<S»: CD<>4; �'! 
 BEE<< BF 25.03.09 № 181.  

3. �C4D<A, �. � �DB7D4@@4 8?S CB889D:>< 
CD<ASF<S D9L9A<= CD< C?4A<DB64A<< 
D4;@9M9A<S E<EF9@ 6<89B@BA<FBD<A74 6 
CB:4DAB-EC4E4F9?PAB@ 74DA<;BA9: E6<89F9?PEF6B 
 BEC4F9AF4 B 7BEG84DEF69AAB= D97<EFD4J<< 
CDB7D4@@O 8?S Э�� RU № 2022666928, 12.09.2022. 
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'�� 551.509.339 
 

Т. Ю. �е;>7еD>ва, Ф. �. Ш8ш:8=, Р.Д. З=а<е=E:89 

 

 BE>B6E><= 7BEG84DEF69AAO= F9IA<K9E><= GA<69DE<F9F <@. !.Э. �4G@4A4 (A4J<BA4?PAO= 
<EE?98B64F9?PE><= GA<69DE<F9F), 2-S �4G@4AE>4S G?., 8.5, EFD.1,  BE>64 105005, $BEE<S 

'%"��$,�!%&�"��!��  �&"���� #$"�!"��$"��!�/ #$�$"�!/) 
+$���/+��!/) %�&'�*�� % '+Ё&"  )�"&�+!"%&� �& "%(�$!"� 

��!� ��� 

 

�!!"&�*�/ 

%F4FPS A4CD46?9A4 A4 <EE?98B64A<9 < 
GEB69DL9AEF6B64A<9 EB6D9@9AAOI @9FB8B6 
CDB7AB;<DB64A<S CD<DB8AOI KD9;6OK4=AOI E<FG4J<=. 
'>4;4A H4>FBD, B7D4A<K<64RM<= FBKABEFP < C9D<B8 
CDB7AB;<DB64A<S. � D4@>4I F9BD<< I4BE4 D4EE@BFD9A 
4FFD4>FBD �BD9AJ4, 4 F4>:9 E@B89?<DB64A 4A4?B7<KAO= 
4FFD4>FBD, EBBF69FEF6GRM<= 8<A4@<>9 4F@BEH9DO. 
%HBD@G?<DB64A C?4A CB GEB69DL9AEF6B64A<R @9FB8B6 
CDB7AB;<DB64A<S E <ECB?P;B64A<9@ H4;B6B7B 
CDBEFD4AEF64.  

1.�����!�� 

#D<DB8AO9 >4F4EFDBHO S6?SRFES 7?B54?PAB= 
CDB5?9@B= < B8A<@ <; 64:A9=L<I H4>FBDB6, 
BCD989?SRM<I GEFB=K<6B9 D4;6<F<9 Q>BAB@<><. 
 <DB64S EF4F<EF<>4, EBEF46?9AA4S GCD46?9A<9@ 
""! CB EA<:9A<R D<E>4 598EF6<=, 7B6BD<F B FB@, 
KFB ;4 C9D<B8 E 2000 CB 2019 7B8 CDB<;BL?B 7 348 
>DGCAOI EF<I<=AOI 598EF6<=, 6 D9;G?PF4F9 >BFBDOI 
CB7<5?B 1,23 @<??<BA4 K9?B69>, CBEFD484?B 4,2 
@<??<4D84 K9?B69> < B5BL?BEP @<DB6B= Q>BAB@<>9 
CD<@9DAB 6 2,97 FD<??<BA4 8B??4DB6 [1]. � E6S;< E 
QF<@ BEB59AAB 4>FG4?PAB= S6?S9FES ;484K4 CB 
EA<:9A<R A974F<6AOI CBE?98EF6<= CD<DB8AOI 
KD9;6OK4=AOI E<FG4J<= (#'%). 

"8A<@ <; A4<5B?99 QHH9>F<6AOI ECBEB5B6 
G@9APL9A<S GM9D54 BF CD<DB8AOI >4F4EFDBH 
S6?S9FES <I CDB7AB;<DB64A<9. #D<Kё@ 

;45?47B6D9@9AABEFP E<7A4?4 B 6B;@B:AB= #'% 

D4EL<DS9F 8<4C4;BA 6B;@B:ABEF9= CB 
CD98BF6D4M9A<R ;A4K<F9?PAOI CBE?98EF6<=. &9?PR 

84AAB= A4GKAB= D45BFO S6?S9FES CD98?B:9A<9 
CB8IB84 >  8B?7BEDBKAB@G CDB7AB;<DB64A<R 
CD<DB8AOI KD9;6OK4=AOI E<FG4J<=. 

2. #$"��� � �"��"%$"+!"�" 

#$"�!"��$"��!�/ #+% 

� A4EFBSM99 6D9@S >?RK96O9 @9FB8O 
CDB7AB;<DB64A<S CD<DB8AOI '% BEAB6O64RFES A4 
EF4F<EF<K9E>B= BJ9A>9 8?<F9?PAOI DS8B6 
A45?R89A<= < EBCBEF46?9A<< <I E CDB7AB;B@ CB7B8O 
6 A4EFBSM<= @B@9AF 6D9@9A<. "8A4>B FBKABEFP 
F4><I CDB7AB;B6 Q>ECBA9AJ<4?PAB G5O649F CD< 
G69?<K9A<< EDB>4 ;45?47B6D9@9AABEF<. #D<K<AB= 
FB@G S6?S9FES I4BF<K9E>4S A9GEFB=K<6BEFP 
8<A4@<>< 4F@BEH9DO >4> E<EF9@O. 

3. �&&$��&"$ �"$�!*� 

!4G>B=, <;GK4RM9= I4BF<K9E><-A9GEFB=K<6O9 
8<A4@<K9E><9 E<EF9@O, S6?S9FES F9BD<S I4BE4. ЭFBF 
ED46A<F9?PAB AB6O= D4;89? @4F9@4F<>< 5O? BF>DOF 
4@9D<>4AE><@ @9F9BDB?B7B@ Э864D8B@ �BD9AJ9@ 6 
1961 7B8G. "5A4DG:<6 <E>?RK<F9?PAGR 
KG6EF6<F9?PABEFP GCDBM9AAB= @B89?< CB7B8O > 
FBKABEF< 66B84 A4K4?PAOI 84AAOI, GKёAO= ;4AS?ES 
<EE?98B64A<9@ >BA69>J<< 6 6S;>B= APRFBAB6E>B= 
:<8>BEF<.  

�ECB?P;GS GD46A9A<S !46P9-%FB>E4, 
F9C?BCDB6B8ABEF< < A9D4;DO6ABEF< Э864D8 �BD9AJ 
BFB5D4:4? IB8 CDBJ9EE4 A4 H4;B6B@ CBDFD9F9 E 
CB@BMPR >BBD8<A4F FDёI@9DAB7B CDBEFD4AEF64. 
#BS6<6L<=ES B5N9>F B5?484? BCD989?ёAAB= 
EFDG>FGDB=, D4ECB?4746L9=ES 6 BCD989?ёAAOI 
7D4A<J4I. (4;B6O= CBDFD9F @B:AB 5O?B EFDB<FP 
59E>BA9KAB, F4> >4> A< B8A4 AB64S FBK>4 A9 
EB6C484?4 E CD98O8GM9=. (<7GD4 CB?GK<?4 A4;64A<9 
"4FFD4>FBD �BD9AJ4" < EF4?4 B8A<@ <; 
CD98EF46<F9?9= EFD4AAOI 4FFD4>FBDB6, EF46L<I 
6<;G4?<;4J<9= CB8K<A9A<S E<EF9@O 
89F9D@<A<DB64AAB@G I4BEG. 

"EAB6AO@< GD46A9A<S@< E<EF9@O �BD9AJ4 
S6?SRFES CD9:89 6E97B ÿ̇ = 2 σÿ + σĀ     (1) Ā̇ = 2 ÿā + rÿ 2 Ā     (2) ā̇ = 2 ÿĀ 2 �ā ,    (3) 

789  σ = �� 2  K<E?B #D4A8?S, � = ��� – K<E?B $9?9S, 
BFA9E9AAB9 > 97B >D<F<K9E>B@G ;A4K9A<R, b  = 

4(1+a2)-1, 789 4 3 79B@9FD<K9E><= @4ELF45 
BC<EO649@B= B5?4EF<. 

3.1 #D5B1D07B20A85 0FFD0>FBD0 �BD5AF0 4?O 
FDUE@5DAB3B E?GG0O 

� D4A99 BCG5?<>B64AAOI FDG84I [2] 5O?4 
D94?<;B64A4 <89S CD9B5D4;B64A<S 86G@9DAB= @B89?< 
�BD9AJ4 > FDёI@9DAB@G E?GK4R, EBBF69FEF6GRM9@G 
4F@BEH9D9 �9@AB7B L4D4. �FB7B64S E<EF9@4 S6?S?4EP 
EGC9DCB;<J<9= >BA69>J<BAAOI < J<D>G?SJ<BAAOI 
64?B6 CB 6E9@ 3 BES@, 6 BF?<K<9 BF <EIB8AB7B E?GK4S, 
D4EE@4FD<64RM97B 59E>BA9KAB CDBEF<D4RM<9ES 
>BA69>J<BAAO9 64?O CB B8AB= BE<. &4><@ B5D4;B@, 
5O? 66989A 3-@9DAO= 69>FBD HGA>J<< FB>4:  

�8B?P BE< I: 

https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%9D%D0%B0%D0%B2%D1%8C%D0%B5_%E2%80%94_%D0%A1%D1%82%D0%BE%D0%BA%D1%81%D0%B0
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rot(ξi)̅ = v̅:   vy = ∂ξ∂z , vz = 2 ∂ξ∂y .    (4) 

�8B?P BE< G:   rot(ψj)̅ = v̅:   vx = 2 ∂ψ∂z , vz = ∂ψ∂x  .    (5)    
�8B?P BE< z:  rot(ζk̅) = v̅:   vx = ∂ζ∂y , vy = 2 ∂ζ∂x .    (6)  
� <FB79 CBE?9 CD9B5D4;B64A<= 5O?4 CB?GK9A4 

E?98GRM4S E<EF9@4 GD46A9A<=:    ∂θ∂t = 2 ∂(ψ, θ)∂(x, z) + ∆Th ∂ψ∂x + ³∆θ            (7) 

   ∂γ∂t = 2 ∂(ξ, γ)∂(z, y) + ∆Th ∂ξ∂y + ³∆γ               (8)  
 ∂∆ψ∂t = 2 ∂(ψ, ∆ψ)∂(x, z) + ϑ∇4ψ + g´ ∂θ∂x      (9) 

   ∂∆ξ∂t = 2 ∂(ξ, ∆ξ)∂(z, y) + ϑ∇4ξ + g´ ∂γ∂y        (10) 

            ∂∆ζ∂t = 2 ∂(ζ, ∆ζ)∂(y, x) + ϑ∇4ζ .                 (11) 

 �4> < <;A4K4?PA4S E<EF9@4 �BD9AJ4, <FB7B64S 
@B89?P B5?4849F E6B=EF64@< 4FFD4>FBD4, 
E?98B64F9?PAB, BA4 @B:9F 4A4?<;<DB64FPES E 
CB@BMPR @9FB8B6 F9BD<< I4BE4. 

#B?GK9AAO9 GD46A9A<S 5O?< E6989AO > H4;B6O@ 
GD46A9A<S@ 4A4?B7<KAB @9FB8<>9 �BD9AJ4 [3]. �?S 
6<;G4?<;4J<<, CB?GK9AAO9 GD46A9A<S 5O?< 
CBEFDB9AO E CB@BMPR #" MATLAB 6 FD9I@9DAB@ 
H4;B6B@ CDBEFD4AEF69. �?S A47?S8ABEF< BE< 5O?< 
EB6@9M9AO. �4> 6<8AB A4 D<EGA>4I 1-3, H4;B6O9 
>D<6O9 B5D4;GRF 4FFD4>FBD, S6?SRM<=ES 
>B@5<A4J<9= >?4EE<K9E><I 4FFD4>FBDB6, KFB 
CB8F69D:849F GD46A9A<S 6OL9.  

 

 $<EGAB> 1 - #DBEFD4AEF69AA4S EFDG>FGD4 
4FFD4>FBD4, 6<8 E;48< 

 

$<EGAB> 2 - #DBEFD4AEF69AA4S EFDG>FGD4 
4FFD4>FBD4, 6<8 E;48< 

 

$<EGAB> 3 3 #DBEFD4AEF69AA4S EFDG>FGD4 
4FFD4>FBD4, 6<8 EA<;G 

3. #$���"��!��  �&"���� 
�"��"%$"+!"�" #$"�!"��$"��!�/ 

�4> G:9 7B6BD<?BEP D4A99, BEAB6AB= CD<K<AB= 
B7D4A<K9AAB= FBKABEF< CDB7AB;4 6 8B?7BEDBKAB= 
C9DEC9>F<69 S6?S9FES KG6EF6<F9?PABEFP E<EF9@O > 
A4K4?PAO@ GE?B6<S@. !9;A4K<F9?PAO9 <;@9A9A<S A4 
A4K4?PAB@ QF4C9 B>4;O64RF ;A4K<F9?PAB9 6?<SA<9 6 
5G8GM9@. �@9AAB CBQFB@G CD98?4749FES 
CDB<;6B8<FP CDB7AB; A9 FB?P>B 8?S 84AAOI, 
;4H<>E<DB64AAOI 6 A4K4?PAO= @B@9AF 6D9@9A<, AB < 
8?S A9>BFBDB7B 8<4C4;BA4 (B>D9EFABEF<) 
D4EE@4FD<649@OI C4D4@9FDB6. &4><@ B5D4;B@ EF4A9F 
6B;@B:AO@ D4EE@BFD9A<9 ED4;G A9E>B?P><I 
EJ9A4D<96 D4;6<F<S E<FG4J<<. #D< QFB@ 64:AB 
GK<FO64FP CDBEFD4AEF69AAB-6D9@9AAB9 D4EEFBSA<9 
@9:8G A4K4?PAO@< ;A4K9A<S@< C4D4@9FDB6 < 
8BEF<7AGFO@< 6 CDBJ9EE9 CDB7AB;4 >D<F<K9E><@< 
C4D4@9FD4@< 6 5G8GM9@ (D<E. 4). 

 

$<EGAB> 4 3 "FB5D4:9A<9 CDBEFD4AEF69AAB-
6D9@9AAB7B D4EEFBSA<S A4 H4;B6B@ CBDFD9F9       (1 3 
A4K4?PA4S FBK>4 < 9ё 8<4C4;BA, 2 3 >BA9KA4S FBK>4, 

3 3 CDBEFD4AEF69AAB-6D9@9AAB9 D4EEFBSA<9) 
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�?S GKёF4 I4BF<K9E>B= A9GEFB=K<6BEF< E<EF9@O 
CD98?4749@4S @9FB8<>4 CDB7AB;<DB64A<S 8B?:A4 
6>?RK4FP 6 E95S E?98GRM<9 QF4CO: 

1) 4A4?<;<DB64A<9 84AAOI B #'% < 
EBBF69FEF6GRM<I @9F9BDB?B7<K9E><I C4D4@9FD4I E 
6OS6?9A<9@ >D<F<K9E><I C4D4@9FDB6 E 
<ECB?P;B64A<9@ 4?7BD<F@B6 @4L<AAB7B B5GK9A<S; 

2) <AF97D4J<S 84AAOI D94?PAB7B 6D9@9A< 6 
@4F9@4F<K9E>GR @B89?P < CB?GK9A<9 CDB7AB;4; 

3) CB?GK9A<9 CDB7AB;4 8?S 84AAOI 8<4C4;BA4; 

4) 4A4?<; CD<5?<:9A<S CDB7AB;<DG9@OI C4D4@9FDB6 
E >D<F<K9E><@<; 

5) BJ9A>4 69DBSFABEF< #'%. 

3.1 �A0?87 40AAыE 8 2ыO2?5A85 >D8F8G5E>8E 
C0D0@5FDB2 

�?S BJ9A>< 69DBSFABEF< 6B;@B:AB= #'% 
A9B5IB8<@B 6OS6?9A<9 >D<F<K9E><I C4D4@9FDB6, CB 
>BFBDO@ 5G89F CDB<;6B8<FPES BJ9A>4. � F4><@ 
C4D4@9FD4@ 6 C9D6GR BK9D98P BFABESFES F9@C9D4FGD4 
6B;8GI4 T, 4F@BEH9DAB9 846?9A<9 p < E>BDBEFP 69FD4 
v.  

�OS6?9A<9 >D<F<K9E><I C4D4@9FDB6 
CD98?4749FES CDB<;6B8<FP CBED98EF6B@ 4?7BD<F@B6  

@4L<AAB7B B5GK9A<S. �?S D94?<;4J<< 
CBEF46?9AAB= ;484K< CB8IB8SM<@ S6?S9FES 
4?7BD<F@ «�9D96B D9L9A<=». �7B BEAB6AO@ 
CD9<@GM9EF6B@ S6?S9FES 6B;@B:ABEFP D4EE@BFD9A<S 
A9 FB?P>B <;B?<DB64AAOI >D<F<K9E><I C4D4@9FDB6, 
AB < <I >B@5<A4J<=, KFB ;A4K<F9?PAB G69?<K<649F 
FBKABEFP CB<E>4. &4>:9 A9@4?B64:AO@ 
8BEFB<AEF6B@ S6?S9FES 6B;@B:ABEFP 6<;G4?<;4J<< 
D45BFO 4?7BD<F@4. #DB7D4@@AO= >B8 4?7BD<F@4 
«�9D96B D9L9A<=» 

"8A<@ <; J9AFD4?PAOI QF4CB6 6 D94?<;4J<< 
4?7BD<F@B6 @4L<AAB7B B5GK9A<S S6?S9FES 
HBD@<DB64A<9 54;O 84AAOI, A4 BEAB69 >BFBDB= 
5G89F CDB<;6B8<FPES «B5GK9A<9». � D4@>4I ;484K< 
CB<E>4 >D<F<K9E><I C4D4@9FDB6 #'% <EIB8AO@<  
54;4@< 84AAOI 5G8GF S6?SFPES: 

1) 84AAO9  '% B @9EF4I < F<C4I #'%; 
2) 84AAO9 7<8DB@9F9BDB?B7<K9E>B7B J9AFD4 

$BEE<< B @9F9BDB?B7<K9E><I C4D4@9FD4I, 
EBCDB6B:84RM<I #'% <; C.1 

"5B5MёAA4S EI9@4 CD98?4749@B= E<EF9@O 
CDB7AB;4 CD98EF46?9A4 A4 D<EGA>9 5. 

 

 

$<EGAB> 5 3 "5B5M9AA4S EI9@4 CD98?4749@B= E<EF9@O CDB7AB;4

�/�"� 

 

� D45BF9 G84?BEP D4EE@BFD9FP BEAB6AGR 
CD<K<AG, B7D4A<K<64RMGR CDB7AB;O #'% CB EDB>G 
< FBKABEF<: F4><@ H4>FBDB@ S6?S9FES I4BF<K9E>4S 
A9GEFB=K<6BEFP 4F@BEH9DAB= @B89?<. #D98?B:9A 
CB8IB8, GK<FO64RM<= 6?<SA<9 6B;@B:AOI 
6B;@GM9A<= A4K4?PAOI C4D4@9FDB6 A4 A4K4?PAO= 

CDB7AB;. �?S 4A4?<;4 84AAOI 5O? CD98?B:9A 
4?7BD<F@ @4L<AAB7B B5GK9A<S «�9D96B D9L9A<=». 

 

%#�%"� �%#"�0�"��!!/) 
"�"�!�+�!�� 

 

#'% 3 CD<DB8AO9 KD9;6OK4=AO9 E<FG4J<<; 

#" 3 CDB7D4@@AB9 B59EC9K9A<9; 
 '% 3 @<A<EF9DEF6B KD9;6OK4=AOI E<FG4J<=. 
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%#�%"� ��&�$�&'$/ 

 [1] �. #46?B6. !B64S C4D48<7@4 
J<6<?<;4J<BAAB7B D4;6<F<S.[Э?9>FDBAAO= 
D9EGDE]//URL:https://proza.ru/2016/12/10/1304 (84F4 
B5D4M9A<S:8.10.2021). 

[2] �E9DBEE<=E>4S EFG89AK9E>4S >BAH9D9AJ<S 
«%FG89AK9E>4S A4GKA4S 69EA4: E5BDA<> F9;<EB6 
8B>?48B6 /  BE>B6E><= 7BEG84DEF69AAO= 
F9IA<K9E><= GA<69DE<F9F <@. !.Э. �4G@4A4.  .: """ 
«�;84F9?PE><= 8B@ «!4GKA4S 5<5?<BF9>4», 2021. 3 
%.30. 

[3] (GEF9D �. �9F9D@<A<DB64AAO= I4BE: 
�6989A<9: #9D. E 4A7?. 4  .:  <D, 1988. 4 240 E. 

 

 

https://proza.ru/avtor/pawlovvladimir
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'�� 004.94  
 

�4E<?P96 �. �., �8D<EB6 �. (., $OE<A �., &G@4AB6 �.. 

%4A>F-#9F9D5GD7E><= 7BEG84DEF69AAO= GA<69DE<F9F 4QDB>BE@<K9E>B7B CD<5BDBEFDB9A<S 
 

#$"�$А  !/� �" #���% #" $А%+�&' #"%���%&��� � "*�!�� �"! 
�"����%&��3 "%!"�!/) #"$А�А2Щ�) (А�&"$"� #$� +% � 

#$�$"�!"-&�)!�+�%�"� %$��� 

 

А!!"&А*�3 

%F4FPS CBE6SM9A4 >B@CPRF9DAB@G @B89?<DB64A<R 6 
;484K4I B59EC9K9A<S 59;BC4EABEF<, 6 GE?B6<SI 
6B;89=EF6<S CBD4:4RM<I H4>FBDB6 KD9;6OK4=AOI 
E<FG4J<=. "D74A<;4J<S ?R5B7B CDB<;6B8EF64 E6S;4A4 E 
A4?4:<64A<9@ DS84 F9IAB?B7<K9E><I CDBJ9EEB6, >4> 
BEAB6AOI, F4> < EBCGFEF6GRM<I. "59EC9K9A<9 
59;BC4EABEF< < GEFB=K<6BEF< S6?SRFES B8A<@< <; 64:AOI 
EBCGFEF6GRM<I CDBJ9EEB6 D48<BQ?9>FDBAAOI < 
CD<5BDBEFDB<F9?PAOI CDB<;6B8EF6 6 A4EFBSM99 6D9@S QF< 
CDBJ9EEO 6OIB8SF A4 C9D6O= C?4A, BEB59AAB QFB 
EF4AB6<FES 4>FG4?PAO@, >B784 AG:AB A4?4:<64FP 
CDB<;6B8EF6B 6 GE?B6<SI CDB7AB;<DG9@OI KD9;6OK4=AOI 
E<FG4J<=.  

1. �����!�� 

1.1. А>FG4?PABEFP 

"D74A<;4J<S ?R5B7B CDB<;6B8EF64 E6S;4A4 E 
A4?4:<64A<9@ DS84 F9IAB?B7<K9E><I CDBJ9EEB6, >4> 
BEAB6AOI, F4> < EBCGFEF6GRM<I. "59EC9K9A<9 
59;BC4EABEF< < GEFB=K<6BEF< S6?SRFES B8A<@< <; 
64:AOI EBCGFEF6GRM<I CDBJ9EEB6 
D48<BQ?9>FDBAAOI < CD<5BDBEFDB<F9?PAOI 
CDB<;6B8EF6 ($-#) 6 A4EFBSM99 6D9@S QF< CDBJ9EEO 
6OIB8SF A4 C9D6O= C?4A, BEB59AAB QFB EF4AB6<FES 
4>FG4?PAO@, >B784 AG:AB A4?4:<64FP CDB<;6B8EF6B 
6 GE?B6<SI CDB7AB;<DG9@OI KD9;6OK4=AOI 
E<FG4J<=. �OCGE>49@4S CDB8G>J<S 4 

D48<BQ?9>FDBAAO9 CD<5BDO F4>:9 8B?:AO 
EBBF69FEF6B64FP FD95B64A<S@ F9C?B6B=, 
D48<4J<BAAB= < @9I4A<K9E>B= EFB=>BEF<. �E?< A9 
GK<FO64FP H4>FBDB6 D<E>4 6OIB84 <; EFDBS CD<5BDB6 
< Q?9>FDBAAOI >B@CBA9AFB6, FB 84:9 A95B?PLB9 
BF>?BA9A<9 C4D4@9FDB6 6A9LA9= ED98O BF 
ABD@4?PAOI ;A4K9A<= CD<6989F > F9IAB79AAB= 

464D<<. &9@ 5B?99 QFB 4>FG4?PAB 8?S CD<5BDB6, 
D45BF4RM<I 6 GE?B6<SI <BA<;<DGRM97B <;?GK9A<S, 
5B?PL<I C9D9C48B6 F9@C9D4FGDO, @9I4A<K9E><I 
6B;89=EF6<=, F4><I >4> B5BDG8B64A<9 ECGFA<>B6 
��"!�%% A4 BD5<F9 �9@?<. #9D98 
D48<BQ?9>FDBAAO@< < CD<5BDBEFDB<F9?PAO@< 
CDB<;6B8EF64@< CBEF46?9A4 ;484K4 8B69EF< EDB> 
59;BF>4;AB= D45BFO ECGFA<>B6 ��"!�%% 8B 15 ?9F.  
� D4@>4I CD<ASFB= 6 2015 7B8G >BAJ9CJ<< 

A4J<BA4?PAB= 59;BC4EABEF< $( EGM9EF6G9F 
CDB5?9@4 CB D4;6<F<R E<EF9@O CD<ASF<S 
CD969AF<6AOI @9D CB EA<:9A<R D<E>4 

6B;A<>AB69A<S KD9;6OK4=AOI E<FG4J<= < CB:4DB6 
A4 BEAB69 CDB6989A<S CDBH<?4>F<K9E><I 
@9DBCD<SF<=. (&# «%A<:9A<9 D<E>B6 < E@S7K9A<9 
CBE?98EF6<= KD9;6OK4=AOI E<FG4J<= CD<DB8AB7B < 
F9IAB79AAB7B I4D4>F9D4 6 $BEE<=E>B= (989D4J<< 8B 
2015 7B84" 6 EBBF69FEF6<< E �BAJ9CJ<9= 

8B?7BEDBKAB7B EBJ<4?PAB-Q>BAB@<K9E>B7B D4;6<F<S 
$BEE<=E>B= (989D4J<< A4 C9D<B8 8B 2020 7B84, 
GF69D:89AAB= D4ECBDS:9A<9@ #D46<F9?PEF64 
$BEE<=E>B= (989D4J<< BF 17 ABS5DS 2008 7. N 1662-

D, C?4A<DG9FES CB889D:4A<9 6OEB>B7B GDB6AS 
59;BC4EABEF< EFD4AO, 6>?RK4S 59;BC4EABEFP 
A4E9?9A<S < F9DD<FBD<= BF KD9;6OK4=AOI E<FG4J<= 
CD<DB8AB7B < F9IAB79AAB7B I4D4>F9D4. &4>B= CB8IB8 
FD95G9F D94?<;4J<< >B@C?9>E4 6;4<@BG6S;4AAOI CB 
D9EGDE4@, EDB>4@ < QF4C4@ CD9B5D4;B64A<=. #D< 
QFB@ 8B?:A4 CDB<;B=F< E@9A4 CD<BD<F9FB6 CD< 
;4M<F9 A4E9?9A<S < F9DD<FBD<= BF BC4EABEF9= < 
G7DB; D4;?<KAB7B I4D4>F9D4 - 6@9EFB >G?PFGDO 
D947<DB64A<S A4 KD9;6OK4=AO9 E<FG4J<< A4 C9D6B@ 
@9EF9 8B?:A4 5OFP >G?PFGD4 CD98GCD9:89A<S. 
$9L9A<9 QFB= CDB5?9@O A96B;@B:AB 59; 

BC<E4A<S < BJ9A>< <;B?<DB64AAB7B < 
>B@5<A<DB64AAB7B 89=EF6<S CBD4:4RM<I H4>FBDB6 
(#() <EFBKA<>B6 KD9;6OK4=AOI E<FG4J<= ('%) CD< 
F9IAB79AAOI 464D<SI (&�) A4 D48<4J<BAAB, CB:4DB 
< 6;DO6BBC4EAOI B5N9>F4I $-##. !96B;@B:AB 
CD98EF46<FP F4>GR BJ9A>G CBE?98EF6<= 89=EF6<S #( 
59; <ECB?P;B64A<S @B89?9= < >B@CPRF9DAB7B 
@B89?<DB64A<S. 
&9?PR D45BFO S6?S9FES CBEFDB9A<9 

89F9D@<A<DB64AAB= 4A4?<F<K9E>B= @B89?< < 99 
>B@CPRF9DA4S D94?<;4J<S 6 EBEF469 CDB7D4@@AB7B 
>B@C?9>E4 CB D4EK9FG CBE?98EF6<= < BJ9A>9 ;BA 
6B;89=EF6<S BEAB6AOI CBD4:4RM<I H4>FBDB6 CD< 
'% 6 CD<DB8AB-F9IA<K9E>B= ED989. 
�484K<, >BFBDO9 A9B5IB8<@B 6OCB?A<FP 8?S 

8BEF<:9A<S CBEF46?9AAB= J9?<: 
D4;D45BF>4 C9D6BA4K4?PAB= @B89?<; 
CBEFDB9A<9 4?7BD<F@4 D45BFO CDB7D4@@O; 
D4;D45BF>4 <AF9DH9=E4 CDB7D4@@O; 
A4C<E4A<9 >B84 A4 S;O>9 %++; 
CDB6989A<9 6OK<E?<F9?PAB7B Q>EC9D<@9AF4; 
B5EG:89A<9 D9;G?PF4FB6 < 6O6B8O. 

1.2. �484G< <EE?98B64A<я 

�484K<, >BFBDO9 A9B5IB8<@B 6OCB?A<FP 8?S 
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8BEF<:9A<S CBEF46?9AAB= J9?<: 
D4;D45BF>4 C9D6BA4K4?PAB= @B89?<; 
CBEFDB9A<9 4?7BD<F@4 D45BFO CDB7D4@@O; 
D4;D45BF>4 <AF9DH9=E4 CDB7D4@@O; 
A4C<E4A<9 >B84 A4 S;O>9 %++; 
CDB6989A<9 6OK<E?<F9?PAB7B Q>EC9D<@9AF4; 
B5EG:89A<9 D9;G?PF4FB6 < 6O6B8O. 

1.3. "C<E4A<9 < BEAB6AO9 E4D4>F9D<EF<>< 
B5N9>F4 <EE?98B64A<я 

"5N9>FB@ <EE?98B64A<S S6?SRFES B5N9>FO 
CD<DB8AB-F9IA<K9E>B= ED98O, >BFBDO9 @B7GF 5OFP 
CD<K<AB= 6B;A<>AB69A<S '%, E6S;4AAB= E 
A9>BAFDB?<DG9@O@< <BA<;<DGRM<@< <;?GK9A<S@< 

>4> CBD4:4RM<@< H4>FBD4@< <EFBKA<>B6 &�[3]. 

2. �" #02&�$!"�  "����$"�А!�� 

2.1. #BEFDB9A<9 @4F9@4F<G9E>B= @B89?< 

% CBS6?9A<9@ -�  < >B@CPRF9DAOI CDB7D4@@, 
D94?<;GRM<I 4?7BD<F@O CB?GK9A<S, B5D45BF><, 
CD98EF46?9A<S < <ECB?P;B64A<S <AHBD@4J<< B5 
B5N9>F4I, CBS6<?4EP 6B;@B:ABEFP @AB7B>D4FAB < 
QHH9>F<6AB CDB<;6B8<FP 6OK<E?<F9?PAO9 
Q>EC9D<@9AFO, F.9. CDB6B8<FP >B@CPRF9DAB9 
@B89?<DB64A<9.  

"5M4S EFDG>FGD4 C4>9F4 CD<>?48AOI CDB7D4@@ 
EBEFB<F <; K4EF9=, CB8DB5AB BC<E4AAOI [1]:  

� D4@>4I >B@CPRF9DAB7B @B89?<DB64A<S CD< 
EB;84A<< CD<?B:9A<= 4>J9AF<DB64?<EP 6BCDBEO 
A4 B59EC9K9A<< E?98GRM<I FD95B64A<=: 
A4GKABEF<, 484CF<6ABEF<, EB;A4F9?PABEF< 
B5GK9A<S, E4@BEFBSF9?PABEF< < 4>F<6<;4J<< 
89SF9?PABEF<, 6<;G4?<;4J<< < 8BEFGCABEF< 6 
B5D4;B64F9?PAB@ CDBJ9EE9. � A4EFBSM99 6D9@S 
CD<?B:9A<S <ECB?P;GRFES A4 CD4>F<K9E><I 
;4ASF<SI EB EFG89AF4@< CB A4CD46?9A<R 
"&9IABEH9DA4S 59;BC4EABEFP" < CB D4;89?G 
8<EJ<C?<AO ��� «�4M<F4 6 KD9;6OK4=AOI 
E<FG4J<SI». 

�;69EFAB, KFB CD< CDB<;6B8EF69 $-# CD<@9ASRFES 
69M9EF64 < @4F9D<4?O, >BFBDO9 @B7GF 5OFP 
BC4EAO@< E FBK>< ;D9A<S CB:4DAB= BC4EABEF<. 
-FB @B7GF 5OFP ?97>B 6BEC?4@9AS9@O9 :<8>BEF< 

#BEFDB<@ 89F9D@<A<DB64AAGR 4A4?<F<K9E>GR 
@4F9@4F<K9E>GR @B89?P CDBJ9EE4 7BD9A<S ?97>B 
6BEC?4@9AS9@OI :<8>BEF9=(���) <EIB8S <; 
@9FB8<>< D4EK9F4, CD98EF46?9AAB= 6 [2,3]. � 
>4K9EF69 CD<@9D4 D4EE@BFD<@ @B89?P «$4EK9F 
F9C?B6B7B <;?GK9A<S BF CB:4D4 CDB?<64». 

�EIB8AO9 C4D4@9FDO @B89?<. 

1. #DB?<FB9 ��� 

2. #?BM48P CDB?<64 (@2) 

3. �?<A4 D48<GE4 8B J9AFD4 D4;?<F<S (@) 

$4EK9FAO9 C4D4@9FDO @B89?<. 

1. -HH9>F<6AO= 8<4@9FD CDB?<64 d @ (E@ HBD@G?G 

1) 

2. �OEBF4 C?4@9A< (E@. HBD@G?G 2) 

$4EEK<FO649@ QHH9>F<6AO= 8<4@9FD CDB?<64 d @, 
CB HBD@G?9 

ФоD<ул4   

� = ��2, (1) 

                                                                 

789 S 4 C?BM48P CDB?<64, @2. 

$4EEK<FO649@ 6OEBFG C?4@9A< !, @, CB HBD@G?9 

                      

(2) 

789 F 4 G89?PA4S @4EEB64S E>BDBEFP 6O7BD4A<S 
FBC?<64, >7/(@ · E); 

r6 4 C?BFABEFP B>DG:4RM97B 6B;8GI4, >7/@3; 

g4 GE>BD9A<9 E6B5B8AB7B C489A<S, D46AB9 

"CD989?S9@ G7?B6B= >BQHH<J<9AF B5?GK9AABEF< Fq 
CB HBD@G?9 

                                                      

(3) 

7де, 

 

 

 

789, � = (h2 +S1 + 1) / 2S1 , 

 

Sl = 2r/d (r-D4EEFBSA<9 BF 79B@9FD<K9E>B7B J9AFD4 
CDB?<64 8B B5?GK49@B7B B5N9>F4) 

$9;G?PF4FB@ D4EK9F4 S6?S9FES CB>4;4F9?P BC4EABEF< 
CB:4D4 CDB?<64 «�AF9AE<6ABEFP F9C?B6B7B 
<;?GK9A<S (�&�)». �;69EFAO CBDB7B6O9 ;A4K9A<S 
�&�, E >BFBDO@< ED46A<64RFES CB?GK9AAO9 6 IB89 
BJ9A>< 69?<K<AO �&�. %?98GRM<@ QF4CB@ 



16 

 

CBEFDB9A<S @B89?< CBD4:9A<S F9IA<K9E><I 
B5N9>FB6 < C9DEBA4?4 $-# S6?S9FES CBEFDB9A<9 
4?7BD<F@4 BJ9A><, E?G:4M97B BEAB6B= A4C<E4A<S 
>B@CPRF9DAB7B >B84. 

  

2.2.  #BEFDB9A<9 4?7BD<F@4 

� A4L9@ E?GK49 E CBD4:4RM<@< H4>FBD4@< 
<EFBKA<>B6 '% @O <@99@ 89?B @4F9@4F<K9E>B= 
@B89?PR 6B;89=EF6<S F9C?B6B7B <;?GK9A<S. -FB 
4A4?<F<K9E>4S 89F9D@<A<DB64AA4S @B89?P, 789 
9EFP HBD@G?O < A9F A<>4>B= A9BCD989?ёAABEF< 6 
<EIB8AOI 84AAOI. !4 BEAB64A<< BEAB6AOI 
BC9D4J<= @9FB8<>< D4EK9F4 <AF9AE<6ABEF< 
F9C?B6B7B <;?GK9A<S 46FBD4@< D4;D45BF4A 
4?7BD<F@ D4EK9F4, >BFBDO= E?G:<F BEAB6B= 8?S 
A4C<E4A<S >B84 CDB7D4@@O-CD<?B:9A<S. 
�?7BD<F@ D4;D45BF4A E CD<@9A9A<9@ CDB7D4@@O 
Flowchart[4], >BFBDGR @B:AB <ECB?P;B64FP 8?S 
EB;84A<S A47?S8AOI 5?B>-EI9@. �?S QFB7B 5O? 
CB87BFB6?9A CE968B>B8 E <ECB?P;B64A<9@ 
E<AF4>E<E4 S;O>4 C++. !4 D<E. 1 CD98EF46?9A 
HD47@9AF 4?7BD<F@4 D4EK9F4 �&� CB:4D4 
CDB?<64.  

 

$<E 1. �?B>-EI9@4 4?7BD<F@4 A4IB:89A<S 
<AF9AE<6ABEF< F9C?B6B7B <;?GK9A<S CB:4D4 
CDB?<64 

2.3.  9FB8<>4 @BA<FBD<A74 D48<4F<BAAB= 
B5EF4AB6>< 

ДлO 6748<оде9Eт68O полP7о64телO E 
пDо7D4<<о9 D47D45от4= 8=теDфе9E 

пDо7D4<<O. �D8<еD офоD<ле=8O 8=теDфе9E4 
пDедEт46ле= =4 DиE.2.  

 

 

 

РиE 2: �л46=O9 68д ок=4 ко<пPNтеD=о9 
пDо7D4<<O « 4Eчет 8=те=E86=оEт8 тепло6о7о 
87луче=8O 

 

2.4. �/+�%��&��0!/� 1�%#�$� �!& 

'K<FO64S, KFB CDB69EF< A4FGDAO= <?< 84:9 
CB?GA4FGDAO= Q>EC9D<@9AF A9 CD98EF46?S9FES 
6B;@B:AO@, 6E?98EF6<9 97B BC4EABEF< < 
B7D4A<K9AABEF< D9EGDEB6, CDB6989@ 
6OK<E?<F9?PAO= Q>EC9D<@9AF @9FB84@< 
>B@CPRF9DAB7B @B89?<DB64A<S. 

�@9S CBEFDB9AAGR @4F9@4F<K9E>GR @B89?P, 
4?7BD<F@ D4EK9F4, CB?GK9AAO= A4 BEAB64A<< 
@9FB8<>< BJ9A>< < D4;D45BF4AAB7B CD<?B:9A<S A4 
S;O>9 CDB7D4@@<DB64A<S C++, CDB6989@ 

6OK<E?<F9?PAO= Q>EC9D<@9AF 8?S A4IB:89A<S 
;46<E<@BEF< «<AF9AE<6ABEFP F9C?B6B7B <;?GK9A<S 3
D4EEFBSA<9 BF B5N9>F4 8B 79B@9FD<K9E>B7B J9AFD4 
CDB?<64».  

&9?PR Q>EC9D<@9AF4 S6?S9FES A4IB:89A<S 
59;BC4EAOI D4EEFBSA<=, >BFBDO9 @B7GF 5OFP 
A4=89AO, ;A4S CBDB7B6O9 F45?<KAO9 ;A4K9A<S 
<AF9AE<6ABEF< F9C?B6B7B <;?GK9A<S1. 

'4EFP D9;G?PF4FB6 CDB6989A<S 6OK<E?<F9?PAB7B 
Q>EC9D<@9AF4 E6989AO 6 F45?<JG "H<5>4! 
�EFBGA<> EEO?>< A9 A4=89A.1 < CD98EF46?9AO A4 
7D4H<>9 (D<E 3). 

 

Т45лиц4 1 

Head 1 R, m Q, к�т/<2 

1 12,7 16,345 

2 13 14,680 

3 

4 

5 

14 

15 

16 

11,824 

10,020 

8,668 
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6 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

7,596 

6,717 

5,983 

5,357 

4,824 

4,360 

4,000 

!4 D<E.3 CD98EF46?9A 7D4H<> <AF9AE<6ABEF< 
F9C?B6B7B <;?GK9A<S BF D4EEFBSA<S 8B J9AFD4 BK474 
CB:4D4». �; 7D4H<>4 6<8AB, KFB A4 D4EEFBSA<< BF 22 
8B 23 @9FDB6 <AF9AE<6ABEFP F9C?B6B7B <;?GK9A<S 
EBEF46<F BF 4 8B 4.36 >�F/@2. #BDB7B6B9 ;A4K9A<9, 
>B784 K9?B69> G:9 KG6EF6G9F 8<E>B@HBDF BF 
89=EF6<S F9C?B6B7B <;?GK9A<S EBEF46?S9F 4.2 
>�F/@2. &4><@ B5D4;B@ E CB@BMPR @4F9@4F<K9E>B= 
@B89?< < CBEFDB9AAB7B 7D4H<>4 ;46<E<@BEF< 
A47?S8AB 6<8A4 BC4EABEFP A4IB:89A<S 6 ;BA9 CB:4D4 
< @B:AB BCD989?<FP 59;BC4EAB9 D4EEFBSA<9, >BFBDB9 
EBEF46<?B 23 @. �@99FES D94?PA4S 6B;@B:ABEFP, 
<;5974S DGF<AAOI BC9D4J<=, E CB@BMPR 
>B@CPRF9DAB7B CD<?B:9A<S �#$ ECDB7AB;<DB64FP 
C4D4@9FDO BC4EAB7B S6?9A<S < BJ9A<FP 
A95?47BCD<SFAO9 CBE?98EF6<S 8?S K9?B69>4 < 
B5BDG8B64A<S $-#.  

�A4S CB>4;4F9?< BC4EABEF<, @B:AB CD<ASFP 
GCD46?9AK9E><9 D9L9A<S < 89=EF6<S CB BD74A<;4J<< 
CDB<;6B8EF64 F4><@ B5D4;B@, KFB5O @<A<@<;<DB64FP 
GM9D5. 

&4><9 89=EF6<S A4;O64RF @9DBCD<SF<S@< CB 
CD98GCD9:89A<R '%. !4IB8SEP 6 ;BA9 CB:4D4 
K9?B69> <@99F 6B;@B:ABEFP CD<@9A<FP @9FB8O 
;4M<FO BF '%.  

  

 

$<E3: �D4H<> <AF9AE<6ABEF< F9C?B6B7B <;?GK9A<S 
BF D4EEFBSA<S 8B 79B@9FD<K9E>B7B J9AFD4 BK474 
CB:4D4 
 

4. �А��2+�!�� 

&4><@ B5D4;B@, 6 IB89 D45BFO CB?GK9AO 
BEAB6AO9 D9;G?PF4FO: 
1.$4;D45BF4A4 89F9D@<A<DB64AA4S 4A4?<F<K9E>4S 

@4F9@4F<K9E>4S @B89?P CDBJ9EE4 6B;89=EF6<S #( 
F9C?B6B7B <;?GK9A<S A4 <EE?98G9@O= B5N9>F. 
2. #BEFDB9A 4?7BD<F@ D45BFO CDB7D4@@O; 
3. $4;D45BF4A <AF9DH9=E4 CDB7D4@@O; 
4. #DB6989A 6OK<E?<F9?PAO= Q>EC9D<@9AF, 

>BFBDO= CB>4;4?, KFB E CB@BMPR D4;D45BF4AAB7B 
<AEFDG@9AF4D<S >B@CPRF9DAB7B @B89?<DB64A<S 
6B;@B:ABEFP CDB7AB;<DB64A<S CBE?98EF6<= < 
A4IB:89A<S ;46<E<@BEF< qi BF D4EEFBSA<S BF 
79B@9FD<K9E>B7B J9AFD4 CB:4D4 CDB?<64 8B B5N9>F4, 
CB869D749@B7B BC4EABEF<. 
5. "CD989?9AO 59;BC4EAO9 D4EEFBSA<S 8?S E?GK4S 

A4IB:89A<S K9?B69>4 6 ;BA9 CB:4D4. 'K<FO64S, KFB 
A4 CDB<;6B8EF64I $-# A4 A95B?PLB= C?BM48< 
E>BAJ9AFD<DB64AO <EFBKA<>< QA9D7<<, EGM9EF6G9F 
BC4EABEFP 8?S C9DEBA4?4 QF<I CDB<;6B8EF6.  
#B?GK9AAO9 D9;G?PF4FO S6?SRFES A4GKAO@ 

;489?B@ 8?S 84?PA9=L97B <EE?98B64A<S 
6B;@B:ABEF9= >B@CPRF9DAB7B @B89?<DB64A<S 8?S 
B59EC9K9A<S 59;BC4EABEF< D48<BQ?9>FDBAAOI @ 
CD<5BDBEFDB<F9?PAOI CDB<;6B8EF6 CD< 6B;89=EF6<< 
CBD4:4RM<I H4>FBDB6 <EFBKA<>B6 '%. #B 
D9;G?PF4F4@ <EE?98B64A<S 46FBD4@< 7BFB6<FES 
;4S6>4 A4 CB?GK9A<9 E6<89F9?PEF64 B D97<EFD4J<< 
>B@CPRF9DAB= CDB7D4@@O, CB 89F9D@<A<DB64AAB= 
BJ9A>9, BC4EABEF< F9C?B6B7B <;?GK9A<S 6 
$BEC4F9AF9. 

 

%#�%"� ��&�$А&'$/ 

 

[1] �AF9DA9F-:GDA4? "&9IAB?B7<< 
F9IABEH9DAB= 59;BC4EABEF<" 
(http://ipb.mos.ru/ttb) �OCGE> № 6 (52), 2013 
7.  5 

[2]   9FB8<>4 BCD989?9A<S D4EKёFAOI 69?<K<A 
CB:4DAB7B D<E>4 A4 CDB<;6B8EF69AAOI 
B5N9>F4I. 'F69D:89A4 #D<>4;B@  '% 
$BEE<< BF 10.07.2009 7. № 404 E 
<;@9A9A<S@< BF 14.12.2010.  

[3] #D<>4;  '% $BEE<< № 649. 3. #D<>4;  '% 
$BEE<< BF 30.06.09 № 383 ""5 GF69D:89A<< 
@9FB8<>< BCD989?9A<S D4EKёFAOI 69?<K<A 
CB:4DAB7B D<E>4 6 ;84A<SI, EBBDG:9A<SI < 
EFDB9A<SI D4;?<KAOI >?4EEB6 
HGA>J<BA4?PAB= CB:4DAB= BC4EABEF<" 6 
D98. #D<>4;4  '% $BEE<<BF 12.12.2011 № 
749 
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#�К 614.841.3(470.57) 

И.�. �<AB7D48B64 
 

$989D4?PAB9 7BEG84DEF69AAB9 5R8:9FAB9 B5D4;B64F9?PAB9 GKD9:89A<9 6OEL97B B5D4;B64A<S 
«#H<@E><= 7BEG84DEF69AAO= A9HFSAB= F9IA<K9E><= GA<69DE<F9F», 450064, 7. #H4, G?. КBE@BA46FB6, 1, 

 BEE<S 

 

$��$��"&�� ��%&�!&�"!!"�" '#$����!�/ #"��'� #�!/ $��!"� 
�$�&!"%&� !� #"��$!"  %&�"�� «#'$��» #$� &'(�!�� #"��$"� 

 
�!!"&�&�/ 

� 84AAB= A4GKAB= EF4FP9 CDB6989A 4A4?<; 
6B;A<>AB69A<S < FGL9A<S CB:4DB6 D9;9D6G4DB6 A4 
B5N9>F4I A9HF974;B6B= BFD4E?<.   4EE@BFD9AO CB:4DAO9 
EF6B?O,  EBEFBSM<9 A4 6BBDG:9A<< 6 CB:4DAOI K4EFSI. 
�D98?B:9A 64D<4AF GEB69DL9AEF6B64A<S >BAEFDG>J<< 
GEF4AB6>< >B@5<A<DB64AAB7B FGL9A<S CB:4DB6 «�GD74». 

1 �����!�� 

�4 E97B8ASLA<= 89AP CD98CD<SF<S 
A9HF9C9D9D454FO64RM9= CDB@OL?9AABEF< 
S6?SRFES B5N9>F4@< CB6OL9AAB= CB:4DAB= 
BC4EABEF<.  К4:8O= 7B8 A45?R849FES 6Eё 5B?PL<= 
DBEF >B?<K9EF64 < D4;@9DB6 D9;9D6G4DAOI C4D>B6 < 
D9;9D6G4DB6 6 A<I, 4 F4>:9 8DG7<I CDB<;6B8EF69AAOI 
EBBDG:9A<=, 6 D9;G?PF4F9 K97B G69?<K<649FES 
69DBSFABEFP 6B;A<>AB69A<S CB:4DB6. �D< QFB@ <;-;4 
ID4ASM<IES 6 D9;9D6G4D4I ?97>B6BEC?4@9ASRM<IES 
:<8>BEF9= 84AAO9 CB:4DO S6?SRFES A4<5B?99 
@4ELF45AO@< < A4ABESF E9DPё;AO= GM9D5 
89=EF6GRM<@ CD98CD<SF<S@ [1]. 

�?S EA<:9A<S CB:4DAB= BC4EABEF< B5N9>FB6 
A9HF9C9D9D45BF>< A9B5IB8<@B B59EC9K<FP  E6B96D9-
@9AAB9 FGL9A<9 84AAOI B5N9>FB6, A9 ;45O64S F4>:9 
B5 Q>BAB@<KABEF< CD< <ECB?P;B64A<< A9B5IB8<@OI 
8?S ?<>6<84J<< CB:4D4 D9EGDEB6.  

� >4K9EF69 B5N9>F4 A4GKAB7B <EE?98B64A<S 
D4EE@4FD<649FES GEF4AB6>4 >B@5<A<DB64AAB7B 
FGL9A<S CB:4DB6 (#К"�) «�GD74». 

&9?PR D45BFO EF4?B EB69DL9AEF6B64A<9 
>BAEFDG>J<< #К"� «�GD74» 8?S D94?<;4J<< 
6B;@B:ABEF< 8<EF4AJ<BAAB7B GCD46?9A<S CBFB>4@< 
CB84K< C9AO D4;AB= >D4FABEF<. 

�?S 8BEF<:9A<S CBEF46?9AAB= J9?< A9B5IB8<@B 
D9L<FP E?98GRM<9 ;484K<: 

1. �OCB?A<FP 4A4?<; 6B;A<>AB69A<S < FGL9A<S 
CB:4DB6 D9;9D6G4DB6 A4 B5N9>F4I A9HF974;B6B= 
BFD4E?<; 

2. �DB4A4?<;<DB64FP CB:4DAO9 EF6B?O,  EBEFBS-

M<9 A4 6BBDG:9A<< 6 CB:4DAOI K4EFSI; 
3.  4;D45BF4FP CD98?B:9A<S CB  EB69DL9AEF6B64-

A<R >BAEFDG>J<< GEF4AB6>< >B@5<A<DB64AAB7B 
FGL9A<S CB:4DB6 «�GD74»; 

4. �J9A<FP QHH9>F<6ABEFP CD98?4749@B= 
>BAEFDG>J<<. 

2 "%!"�!�/ '�%&0 

2.1 �=0;87 2>7=8:=>25=8O 8 BCH5=8O ?>60@>2 
@575@2C0@>2 =0 >1J5:B0E =5DB5307>2>9 >B@0A;8 

� 5B?PL<AEF69 E?GK496 CB:4D 6 D9;9D6G4D9 
A4K<A49FES E 6;DO64 C4DB6B;8GLAB= E@9E<. �4 
B5D4;B64A<9 6;DO6BBC4EAOI >BAJ9AFD4J<= 6AGFD< 
D9;9D6G4DB6 B>4;O64RF EGM9EF69AAB9 6?<SA<9 
H<;<>B-I<@<K9E><9 E6B=EF64 A9HF9CDB8G>FB6, 
>BAEFDG>J<S D9;9D6G4D4, F9IAB?B7<K9E><9 D9:<@O 
Q>EC?G4F4J<<, 4 F4>:9 >?<@4F<K9E><9 < 
@9F9BDB?B7<K9E><9 GE?B6<S [2]. �;DO6 6 D9;9D6G4D9 
CD<6B8<F > CB8DO6G >DOL< E CBE?98GRM<@ 
7BD9A<9@ A4 6E9= CB69DIABEF< 7BDRK9= :<8>BEF< 
( <EGAB> 1).  

 

 
Рису=>к 1 – "GL9A<9 D9;9D6G4D4 E A9HFPR 

 

�?S FGL9A<S D9;9D6G4DB6 A4 B5N9>F4I 
A9HF974;B6B= BFD4E?< CD98GE@4FD<649FES 
<ECB?P;B64A<9 C9AO ED98A9= < A<;>B= >D4FABEF<. К 
B7A9FGL4M<@ E6B=EF64@ C9AO BFABESFES:  

- <;B?<DGRM99 89=EF6<9 (C9A4 EB;849F 
54DP9D A4 CGF< CBEFGC?9A<S 6 ;BAG 7BD9A<S 7BDRK<I 
C4DB6 < 74;B6, 6 D9;G?PF4F9 K97B 7BD9A<9 
CD9>D4M49FES);  

- BI?4:84RM99 89=EF6<9 (6 ;A4K<F9?PAB= 
EF9C9A< QFB E6B=EF6B BFABE<FES > C9A9 A<;>B= 
>D4FABEF<, F.>. 6 A9= EB89D:<FES 5B?PLB9 
>B?<K9EF6B :<8>BEF<). 

�9A4 B5?4849F <;B?<DGRM<@ E6B=EF6B@: BA4 
B5D4;G9F C?9A>G A4 CB69DIABEF< A9HF9CDB8G>FB6, 
G@9APL4S 6OIB8 7BDRK<I C4DB6 6B 6D9@S CB:4D4, 
F9@ E4@O@ F9@C9D4FGD4 EB89D:<@B7B D9;9D6G4D4 
6OD46A<649FES 6B 6E9I E?BSI. 

�E?< ?<>6<84J<S CB:4D4 CDBL?4 GEC9LAB, FB 
C9AAGR 4F4>G CDB8B?:4RF 9M9 5-15 @<AGF. � 
CDBF<6AB@ E?GK49 89?4RF C9D9DO6 < 6OSEASRF 
CD<K<AG 8?<F9?PAB7B CB:4D4. 

�4D4??9?PAB E FGL9A<9@ CDB<EIB8<F 
BI?4:89A<9 D9;9D6G4DB6. 'FB5O G@9APL<FP 
69DBSFABEFP 6OIB84 CB:4D4 ;4 CD989?O, 6B8B= 
BDBL4RF EBE98A<9 9@>BEF<. �?S QFB7B CB 
A4CD46?9A<R 69FD4 6OK<E?SRF, >4>B= <; A<I 6 
BC4EAB= ;BA9 < BI?4:84RF FG K4EFP, >BFBD4S 5?<:9 > 
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BK47G. �I?4:89A<9 6B8B= F4>:9 FD95G9FES 
CB:4DAB@G B5BDG8B64A<R (EF6B?O, DG>464, 
C9AB79A9D4FBDO). 

� CD4>F<>9 D45BFO CB:4DAB= BID4AO 
CD<@9ASRFES 6 BEAB6AB@ FD< CD<9@4 CB84K< 
B7A9FGL4M<I C9A 6 D9;9D6G4DO: 

- K9D9; E?B= 7BDRK97B E CB@BMPR EC9J<4?PAB7B 
B5BDG8B64A<S D9;9D6G4D4; 

- K9D9; 5BDF D9;9D6G4D4 6 6<89 A469EAB= EFDG< E 
CB@BMPR C9AAOI EF6B?B6, C9ABE?<6B6, < 
7<8DB@BA<FBDB6; 

- CB8E?B=AO= ECBEB5; 
- >B@5<A<DB64AAO= ECBEB5 [3]. 
�?S CB?GK9A<S C9AO ED98A9= >D4FABEF< A4 

C9AB79A9D4FBD4I Q:9>J<BAAB7B F<C4 <ECB?P;GRFES 
C9ABB5D4;B64F9?< A4 G7?96B8BDB8AB= CB69DIABEFAB-

4>F<6AB= BEAB69. ЭF< 69M9EF64 B59EC9K<64RF 
6OEB>GR C9ABB5D4;GRMGR ECBEB5ABEFP 6B8AB@G 
D4EF6BDG, AB C9AO A4 <I BEAB69 B5?484RF A<;>B= 
F9D@<K9E>B= GEFB=K<6BEFPR, E@9L<64RFES E 
A9HF9CDB8G>F4@< < GFD4K<64RF <;B?<DGRM<9 
E6B=EF64. 

�?S 5B?99 QHH9>F<6AB7B FGL9A<S CB:4DB6 6 
D9;9D6G4D4I J9?9EBB5D4;AB CD<@9ASFP 
>B@5<A<DB64AAO= ECBEB5 FGL9A<S E 
<ECB?P;B64A<9@ C9AO A<;>B= < ED98A9= >D4FABEF< < 
CB84K< 99 6 E?B= 7BDRK97B. ЭFB 6B;@B:AB E 
CB@BMPR C9D9ABEAOI CB:4DAOI EF6B?B6, <@9RM<I 
A4E48>< E D97G?<DGRM<@ G7?B@ D4ECO?4 6B8O < 
C9ABB5D4;B64F9?S, >BFBDO9 CB;6B?SRF  CB8464FP 
C9AG A<;>B= < ED98A9= >D4FABEF< E 6OEB><@ 
D4EIB8B@ B7A9FGL4M97B 69M9EF64.  

2.2 #>60@=K5 AB2>;K, A>AB>OI85 =0 2>>@C65=88 
2 ?>60@=KE G0ABOE 

�?S FGL9A<S CB:4DB6 < ;4M<FO 
F9IAB?B7<K9E>B7B B5BDG8B64A<S  A9HF9C9D9D454FO-

64RM<I CD98CD<SF<= L<DB>B <ECB?P;GRFES >4> 
AB6O9, F4> < 846AB 6OCGE>49@O9 CB:4DAO9 EF6B?O. 

#:9 8B?7<9 7B8O EF6B?4@<  !К-50 <  !-70 

>B@C?9>FGRFES CBEFO 8BCB?A<F9?PAB= CB:4DAB= 
BID4AO. К4> CD46<?B, CB8B5AO9 47D974FO @B:AB 
G6<89FP < A4 CB:4DAOI >D4A4I 6 :<?OI, BH<EAOI, 
B5M9EF69AAOI < CDB<;6B8EF69AAOI CB@9M9A<SI, 
;84A<SI < EBBDG:9A<SI.  

�F89?PAB CDB<;6B8SFES CB:4DAO9 EF6B?O, 
CD98A4;A4K9AAO9 8?S B5D4;B64A<S EC?BLAB= EFDG< 
6B8O, 8DG7<9 - E@9L4AAO9, CD98A4;A4K9AAO9 8?S 
B5D4;B64A<S < A4CD46?9A<S < EC?BLAB=, < 
D4ECO?9AAB= 6B8SAB= EFDG<. �B:4DAO9 EF6B?O 
S6?SRFES B5S;4F9?PAO@ Q?9@9AFB@ 6 >B@C?9>F4I 
CDBH9EE<BA4?PAB7B CB:4DAB7B B5BDG8B64A<S, 6 
>B@C?9>F4I CB:4DAOI @4L<A < @BFBCB@C, 4 F4>:9 
6AGFD9AA<I CB:4DAOI >D4AB6.  

�B:4DAO9 EF6B?O EBEFBSF <; 7?46AB7B >BDCGE4 < 
A4E48>< E 7B?B6>B= EB98<A<F9?PAB= A4CBDAB= 
@GHFO.  

�4 E97B8ASLA<= 89AP 6 5B?PL<AEF69 E?GK4SI 6 
CB8D4;89?9A<SI KD9;6OK4=AOI E<FG4J<= 
<ECB?P;GRF 864 F<C4 DGKAOI CB:4DAOI EF6B?B6 < 
B8<A F<C4 EF4J<BA4DAOI GEF4A46?<649@OI A4 
CB:4DAO9 46FB@B5<?< [4]: 

- C9D9>DO649@O= EF6B? «�»;  
- A9 C9D9>DO649@O= EF6B? «�»; 
- GEF4AB6>4 >B@5<A<DB64AAB7B FGL9A<S 
CB:4DB6  "�GD74».  

�9D9>DO649@O= EF6B? «�» <?<, EB7?4EAB 
;46B8E>B= @4D><DB6><, EF6B?       !К-50 – 

CD98A4;A4K9A 8?S CB84K< >B@C4>FAB= < D4ECO?ёAAB= 
EFDG< 6B8O A4 CB:4D9, 4 F4>:9 8?S C9D9>DO64A<S 
CBFB>4 6B8O. 

 �4<5B?99 K4EFB 84AAO= EF6B? CD<@9ASRF A4 
CB:4D4I 6 >64DF<D4I, CB864?4I < 6 8DG7<I 
CB@9M9A<SI >BFBDO9 I4D4>F9D<;GRFES A95B?PLB= 
C?BM48PR (BEB59AAB 6OEBFB= CB@9M9A<S) < 
E?B:AB= 79B@9FD<K9E>B= HBD@B= (E 5B?PL<@ 
>B?<K9EF6B@ C9D97BDB8B>). 

�9 C9D9>DO649@O= EF6B? «�» <?<  !-70– 

CD98A4;A4K9A 8?S HBD@<DB64A<S < A4CD46?9A<S 6 
BK47 6B;7BD4A<9 >B@C4>FAB= EFDG< 6B8O. 

#К"� «�GD74» CD98A4;A4K9A4 8?S CB?GK9A<S 
6B;8GLAB-@9I4A<K9E>B= C9AO ED98A9= < A<;>B= 
>D4FABEF< E CB6OL9AAB= 84?PABEFPR CB84K< 

(D<EGAB> 2). #EF4AB6>4 <ECB?P;G9FES 8?S FGL9A<S 
CB:4DB6 ?97>B6BEC?4@9ASRM<IES < 7BDRK<I 
:<8>BEF9=, F69D8OI 7BDRK<I @4F9D<4?B6, 4 F4>:9 
8?S EB;84A<S E69FBF9C?B;4M<FAOI Q>D4AB6 6 D4=BA4I 
464D<=, >4F4EFDBH, EF<I<=AOI 598EF6<=, 8?S 
8974;4J<< < 89;4>F<64J<<, @4E><DB6>< B5N9>FB6.  

 
Рису=>к 2 - #EF4AB6>4 >B@5<A<DB64AAB7B FGL9A<S CB:4DB6 

#К"� «�# ��-20.40.60» 

 

!I9@4 CB84K< B7A9FGL4M97B 69M9EF64 E 
CB@BMPR #К"� CD98EF46?9A4 A4 D<EGA>9 3 [5]. 

 
Рису=>к 3– !I9@4 CB84K< B7A9FGL4M97B 69M9EF64 

 

1) �9ABB5D4;B64F9?P CBEFGC49F 6 C9ABE@9E<F9?P, 
789 CDB<EIB8<F E@9L<64A<9 E 6B8B=. 

2) �4?99, K9D9; A4EBE CB?GK9AA4S E@9EP CB 
CB:4DAB@G DG>46G CBEFGC49F 8B CB84RM97B 
GEFDB=EF64. 

3) !FDGS E@9E< 6@9EF9 6B;8GIB@ <; B>DG:4RM9= 
ED98O CBC4849F 6 GEFDB=EF6B, 6 >BDCGE9 >BFBDB7B 
GEF4AB6?9A C4>9F E9FB>. 
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4) � D9;G?PF4F9 CDBIB:89A<S K9D9; C4>9F E9FB>, 
CB?GK49FES 6B;8GLAB @9I4A<K9E>4S C9A4, >BFBD4S 
CB849FES A4 BK47 CB:4D4 <?< 6 8DG7GR ;BAG, 6 
;46<E<@BEF< BF CD<@9A9A<S GEF4AB6>< 
>B@5<A<DB64AAB7B FGL9A<S. 

�D9<@GM9EF6B@ 84AAB= GEF4AB6>< S6?S9FES 
6OEB><= D4EIB8 C9AO, 4 A98BEF4F>B@ – CBF9DS 
6D9@9A< CD< E@9A9 CB:4DAB7B EF6B?4 8?S C9AO 
A<;>B= >D4FABEF<. 

2.3 #@8=F8? @01>BK C=825@A0;L=>3> ?>60@=>3> 
AB2>;0, @0745;ONI53> ?>B>: ?>60@=>9 ?5=K ?> 
:@0B=>AB8 

�9D9IB8 6 D9:<@ CB84K< C9AO K9D9; EF6B?O 
6B;8GLAB-C9AAO9 (!��) A<;>B= >D4FABEF< 
CDB<EIB8<F E CB@BMPR <ECB?P;B64A<S L4DB6B7B 
>D4A4 E Q?9>FDBCD<6B8B@, >BFBDO= C9D9>DO649F 
CB84KG C9AAB7B D4EF6BD4 6 HBDEGA>< 8?S C9AO 
ED98A9= >D4FABEF<, F9@ E4@O@ CB6OL4S 846?9A<9 6 
!��, KFB 849F G69?<K9A<9 84?PABEF< CB?9F4 EFDG< 8B 
CB?GFBD4 D4;. !4@ Q?9>FDBCD<6B8 ;4M<M9A CB 
EF4A84DFG ip 67, KFB B;A4K49F CB?A4S ;4M<F4 BF 
CBC484A<S CO?<, BF 5DO;7B6 < 6O89D:>4 CB7DG:9A<S 
A4 7?G5<AG 8B 1 @9FD4.  

�D< D9:<@9 � CBFB> C9AAB7B D4EF6BD4 86<:9FES 
CB 6E9@ C4FDG5>4@ < <; 6B;8GLAB-C9AAB7B EF6B?4 
6OIB8<F C9A4 A<;>B= >D4FABEF<, 4 <; 79A9D4FBD4-

@BA<FBD4 �GD7< – C9A4 ED98A9= >D4FABEF<. �9A4 
A<;>B= >D4FABEF< CB849FES 8?S G69?<K9A<S 
84?PABEF< CB84K< EFDG<, 4 C9A4 ED98A9= >D4FABEF< 
B59EC9K<649F QHH9>F<6AB9 FGL9A<9 CB:4D4. !I9@4 
86<:9A<S CBFB>B6 B7A9FGL4M97B 69M9EF64 (�"�) 
CD< BF>DOFB= ;486<:>9 L4DB6B7B >D4A4 CB>4;4A4 A4 
D<EGA>9 3.3. 

 

 
Рису=>к 4 – !I9@4 86<:9A<S CBFB>B6 �"� CD< D9:<@9 CB84K< E 

CB?GK9A<9@ C9AO ED98A9= >D4FABEF< E CB6OL9AAB= 84?PABEFPR CB84K< 
EFDG< 

  

�D< C9D9>?RK9A<< L4DB6B7B >D4A4 E 
Q?9>FDBCD<6B8B@ ;486<:>4 ;4>DO649FES, 
CD9CSFEF6G9F 86<:9A<R C9ABB5D4;B64F9?S CB 
C4FDG5>4@, 698GM<@ > EF6B?4@ F<C4 «�GD74-30», < 
CBFB> C9ABB5D4;GRM97B D4EF6BD4 <89F FB?P>B CB 
C4FDG5>4@, 698GM<@ > EF6B?4@ !��. "4> 6>?RK49FES 
D9:<@ � D45BFO GA<69DE4?PAB7B CB:4DAB7B EF6B?4. 
!I9@4 86<:9A<S CBFB>B6 �"� CD< ;4>DOFB@ >D4A9 
CB>4;4A4 A4 D<EGA>4I 3.4. 

 

 
Рису=>к 5 – !I9@4 86<:9A<S CBFB>B6 �"� CD< ;4>DOFB@ L4DB6B@ 

>D4A9 8?S CB84K< C9AO A<;>B= >D4FABEF< 

2.4 #@54;>65=8O ?> A>25@H5=AB2>20=8N  :>=AB-
@C:F88 CAB0=>2:8 :><18=8@>20==>3> BCH5=8O 
?>60@>2 «#C@30» 

�?S CB6OL9A<S QHH9>F<6ABEF< FGL9A<S 
CB:4DB6 E CB@BMPR #К"� «�GD74» CD98?4749@ 
>BAEFDG>F<6AB9 8B546?9A<9 8<EF4AJ<BAAB7B 
GEFDB=EF64 C9D9>?RK9A<S D9:<@B6 D45BFO EF6B?4. 

�4 D<EGA>9 6 CD<6989A D45BK9= K9DF9: 
CD98CB?4749@B7B L4DA<DAB7B >D4A4 E 
8<EF4AJ<BAAO@ GCD46?9A<9@, >BFBDO= 6B;@B:AB 
CD<@9A<FP 6 >4K9EF69 8B546?9A<S 8<EF4AJ<BAAB7B 
GEFDB=EF64 C9D9>?RK9A<S D9:<@B6 D45BFO EF6B?4 
#К"� «�GD74». 

 
Рису=>к 6 -  45BK<= K9DF9: 8<EF4AJ<BAAB7B GEFDB=EF64 (L4DB6B= >D4A) 

 

 9:<@O 8<EF4AJ<BAAB7B GEFDB=EF64 (L4DB6B7B 
>D4A4) EB6@9EFAB E Q?9>FDBCD<6B8B@ 8B?:AO 
B59EC9K<64FP C9D9>?RK9A<9 0-90-180-270 7D48GEB6 
(D<EGAB> 7). 

 
Рису=>к 7 - �9D9>?RK9A<9 0-90-180-270 7D48GEB6 

 

�BE?9 CDB6989A<S ED46A<F9?PAB7B 4A4?<;4 
FD9IIB8B6OI >D4AB6 d80 E 8<EF4AJ<BAAO@ 
GCD46?9A<9@, 6O5BD C4? A4 L4DB6B= >D4A D4;5BDAB7B 
FD9IIB8B6B7B E D98G>FBDB@ >D4A L4DB6B= 
FD9IIB8B6B= ABRA-BV15. 

�D9<@GM9EF64@< 84AAB7B >D4A4 E?G:4F:  6B;@B:-

ABEFP D45BF4FP CD< BFD<J4F9?PAOI F9@C9D4FGD4I, 
74D4AF<DB64AAO= EDB> E?G:5O 6 6<89 5000 J<>?B6 
(<?< A9 @9A99 7 ?9F D45BFO), 4 F4>:9 EBBF69FEF6<9 
FD95B64A<S@ F9IA<K9E>B7B D97?4@9AF4 «� 
59;BC4EABEF< B5BDG8B64A<S, D45BF4RM97B CB8 
<;5OFBKAO@ 846?9A<9@» < F9IA<K9E>B7B D97?4@9AF4 
«� 59;BC4EABEF< @4L<A < B5BDG8B64A<S». КD4A 
<@99F E?98GRM<9 E9DF<H<>4FO: 

- !9DF<H<>4F EBBF69FEF6<S F4@B:9AAB7B EBR;4 
"  "! 032/2013 №RU !-RU.��10.�.04682; 

- !9DF<H<>4F EBBF69FEF6<S F4@B:9AAB7B EBR;4 
"  "! 010/2011 №RU !-RU.��10.�.04823. 
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�B89?P 8BD45BF4AAB7B EF6B?4 «�GD74-30�» E 
8<EF4AJ<BAAO@ GCD46?9A<9@ CD98EF46?9A4 A4 
D<EGA>4I 8-9. 

 

 
Рису=>к 8 –  �<8 8BD45BF4AAB7B EF6B?4 «�GD74 30�» (6<8 E69DIG) 

 

 
Рису=>к 9 –  �<8 8BD45BF4AAB7B EF6B?4 «�GD74 30�» (6<8 E?964) 

 

�?S 8<EF4AJ<BAAB7B GCD46?9A<S GA<69DE4?PAO@ 
CB:4DAO@ EF6B?B@ «�GD74-30�», D4;89?SRM<@ 
CBFB> CB:4DAB= C9AO CB >D4FABEF<, 6 BFE9>9 
GCD46?9A<S CB:4DAO@ A4EBEB@ GEF4A46?<649FES 
FG@5?9D 8?S C9D9>?RK9A<S L4DB6B7B >D4A4. 
Э?9>FDB>459?P <89F CB C9ABCB8N9@A<>G A469DI > 
CB:4DAB@G EF6B?G, ;4>D9C?9AAB@ A4 EC9J<4?PAB@ 
>D9C?9A<< A4>BA9KA<>4 EFD9?O. !I9@4 GEF4AB6>< 
EF6B?4 «�GD74-30�» < GCD46?9A<S <@ E C9D986<:AB= 
@B5<?PAB= F9IA<>< CD98EF46?9A4 A4 D<EGA>9 10. 

 
Рису=>к 10 – !I9@4 GEF4AB6>< EF6B?4 «�GD74-30�» < 

GCD46?9A<S <@ E C9D986<:AB= @B5<?PAB= F9IA<><  
 

�?S FB7B KFB5O CB>4;4FP 8<A4@<>G G?GKL9A<S, > 
>BFBDO@ CD<69?4 @B89DA<;4J<S, CDB<;6989A D4EK9F 
E<? < ED98EF6 A4 FGL9A<9 CB:4D4 6 D9;9D6G4D9  �!-

5000 E CB@BMPR EF6B?4 #К"� «�GD74 30»  < 
8BD45BF4AAB7B EF6B?4 «�GD74 30�», 6 IB89 >BFBDB7B 

5O?< CB?GK9AO E?98GRM<9 D9;G?PF4FO:  
1. КB?<K9EF6B EF6B?B6 BF ��� 8?S FGL9A<S E 

CB@BMPR 8BD45BF4AAB7B EF6B?4 «�GD74 30�» 
EB>D4F<?BEP 6 2 D4;4. 

2.   4EIB8 CB C9ABB5D4;B64F9?R EA<;<?ES E 26 @3 

8B 6 @3. 

3.  4EIB8 CB 6B89 EA<;<?ES E 297,2 ?/E 8B 175,2 ?/E. 

4. КB?<K9EF6B A9B5IB8<@B7B 8?S FGL9A<S 
?<KAB7B EBEF464 EA<;<?BEP E 37 K9?B69> 8B 30 
K9?B69>. 

5. КB?<K9EF6B ;489=EF6B64AAOI 46FB@B5<?9= 
EA<;<?BEP E 17 LFG> 8B 12 LFG>. 

6. �D9@S E A4K4?4 CB:4D4 8B C9AAB= 4F4>< 
EA<;<?BEP E 40 @<AGF 8B 23 @<AGF. 

3 ����.'�!��  

� IB89 84AAB= A4GKAB= D45BFO CDB<;6989A 
4A4?<; CB:4DB6 < 6;DO6B6 A4 B5N9>F4I A9HF974;B6B= 
BFD4E?<. �DB4A4?<;<DB64AO CB:4DAO9 EF6B?O, 
EFBSM<9 A4 6BBDG:9A<< 6 CB8D4;89?9A<SI CB:4DAB= 
BID4AO.  4;D45BF4AB >BAEFDG>F<6AB9 D9L9A<9 CB 
@B89DA<;4J<< #К"� «�GD74-30» CGF9@ 6A98D9A<S 
>D4A4 E E9D6BCD<6B8B@ E 8<EF4AJ<BAAO@ 
GCD46?9A<9@. �DB<;6989A ED46A<F9?PAO= D4EK9F E<? 
< ED98EF6 A4 FGL9A<9 CB:4D4 E <ECB?P;B64A<9@ 
54;B6B= #К"� «�GD74 30» < @B89DA<;<DB64AAB= 
#К"� «�GD74-30�», CB>4;46L<= QHH9>F<6ABEFP 
84AAB7B D9L9A<S. 

�BD45BF4A CB:4DAO= EF6B? #К"� «�GD74 30» 
>B@5<A<DB64AAB7B ECBEB54 FGL9A<S A9HF< < 

A9HF9CDB8G>FB6 CGF9@ CBQF4CAB= CB84K< 6 BK47 
7BD9A<S C9AO A<;>B= < ED98A9= >D4FABEF<. 
�BD45BF4AAO= EF6B? <@99F 6B;@B:ABEFP 
8<EF4AJ<BAAB7B <;@9A9A<S >D4FABEF< C9AO, 
CDB<;6B8<@B= 6 EF6B?9, 59; CBF9D< 6D9@9A< A4 
;4@9AG B8AB7B F<C4 CB:4DAB7B EF6B?4 A4 8DG7B= 6 
@B5<?PAB@ C9ABCB8N9@A<>9, K9@ CB6OL49F 
QHH9>F<6ABEFP F4>F<>< FGL9A<S D9;9D6G4DB6 
A9HF9CDB8G>FB6 < CDB<;6B8EF69AAOI GEF4AB6B>. 
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�9HF974;B6B9 89?B: Q?9>FDBAAO= A4GKAO= :GDA4?/ 
#��"#: 2013. ".11, №4. !.171-174 

2.  9>B@9A84J<< CB FGL9A<R CB?SDAOI 
:<8>BEF9= 6 D9;9D6G4D4I / &4D<K9A>B !.�.,  
�O?<A><A �.�.,  �9L>B6 �.�., (4D<>B6 �.�.; 
�DI<CB6 �.�. < 8D.: B5;BD. <AHBD@./ $�# ��ИИ�� 
�'!  BEE<< �.: 2007. 46 E. 

3. �BDS8B> CD<@9A9A<S C9ABB5D4;B64F9?9= 8?S 
FGL9A<S CB:4DB6. ИAEFDG>J<S. – �.: ��ИИ��, 
1996.  –  28 E. 

4. �B?>B6, �.�. �B:4DA4S 59;BC4EABEFP A4 
CD98CD<SF<SI FD4AECBDF4 < ID4A9A<S A9HF< < 
A9HF9CDB8G>FB6 / �.�. �B?>B6, �.�. �DBE>GDS>B6. – 
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���� ����&�/ "��"��� � �������/ ���� � ��"� �!�%  
�'!  �!!�� 

 

����"�&�/  
� 84AAB= D45BF9 D4EE@BFD9AB CD<@9A9A<9 �#�� 6 

<AF9D9E4I  '% $BEE<<. #D<6989AO 84AAO9 B EBEF469 < 
K<E?9AABEF< C4D>4 59EC<?BFA<>B6  '% $BEE<<, 
BC<E4AO ;484K<, 8?S 6OCB?A9A<S >BFBDOI @B7GF 5OFP 
<ECB?P;B64AO �#��, < D4EE>4;4AB B5 BCOF9 CD<@9A9A<S 
�#�� 6 EFD4A9 < ;4 DG59:B@. � D45BF9 84AO 
D9>B@9A84J<< CB @B89DA<;4J<< F4>F<>B-F9IA<K9E><I 
I4D4>F9D<EF<> <ECB?P;G9@OI �#�� < CD98?B:9AO 
>BA>D9FAO9 @B89?<, ECBEB5AO9 6OCB?ASFP 
CBEF46?9AAO9 ;484K<, G>4;4AO <I F9IA<K9E><9 
BEB59AABEF< < C9DEC9>F<6O 84?PA9=L97B CD<@9A9A<S 6 
<AF9D9E4I  '% $BEE<<. 

1. �!�����/ '�!"0 

1.1 �в545=85 

� 2021 7B8G A4 F9DD<FBD<< $( CDB<;BL?B 386 
'%, 6 D9;G?PF4F9 >BFBDOI CB7<5?B 529 K9?B69> < 
CBEFD484?B 49698 K9?B69>. "5M<= @4F9D<4?PAO= 
GM9D5 BF '% 6 2021 7. EBEF46<? 47 866,554 @?A 
DG5?9=. "5M99 K<E?B '% 6B;DBE?B CB ED46A9A<R E 
2020 7B8B@ A4 16,62 % [1]. #BE>B?P>G 
KD9;6OK4=AO9 E<FG4J<< CD98EF46?SRF EB5B= 
>B@C?9>EAGR CDB5?9@G, 8?S <I CD98BF6D4M9A<S < 
?<>6<84J<< CBE?98EF6<= <ECB?P;GRF D4;?<KAO9 
@9FB8O < ED98EF64. #D< 6O5BD9 ED98EF6 EFB<F 
CD<ASFP 6B 6A<@4A<9 <I GA<69DE4?PABEFP, 
QHH9>F<6ABEFP, 8BEFGCABEFP, CDBEFBFG 
Q>EC?G4F4J<<, 6B;@B:ABEFP CD<@9A9A<S 6 
D4;?<KAOI 6<84I KD9;6OK4=AOI E<FG4J<=. �E9@< 
QF<@< 8BEFB<AEF64@< B5?484RF 59EC<?BFAO9 
?9F4F9?PAO9 4CC4D4FO, >BFBDO9 <ECB?P;GRFES 8?S 
@BA<FBD<A74 CB:4DBBC4EAB=, C46B8>B6B= < 
?98B6B= B5EF4AB6><, B5A4DG:9A<S '%, C9D984K< 
<AHBD@4J<< 6 D9:<@9 D94?PAB7B 6D9@9A<, ENё@>< 
FDG8AB8BEFGCAOI @9EF, CB<E>4 < EC4E9A<S ?R89=, 
BJ9A>< GM9D54 BF '%. $4EL<D9A<9 B5?4EF< 
CD<@9A9A<S 59EC<?BFAOI ?9F4F9?PAOI 4CC4D4FB6 
S6?S9FES 69EP@4 C9DEC9>F<6AO@ A4CD46?9A<9@ 6 
89SF9?PABEF<  '% $BEE<<. 

1.2 �:BC0;P=>ABP  

'69?<K9A<9 >B?<K9EF64 KD9;6OK4=AOI 
E<FG4J<=, K9?B69K9E><I :9DF6 < @4F9D<4?PAB7B 
GM9D54 [1] ;4 CBE?98A<9 7B8O 89@BAEFD<DG9F 
4>FG4?PABEFP <ECB?P;B64A<S AB6OI F9IA<K9E><I 
ED98EF6 6 D45BF9  '% $BEE<<, F4><I >4> �#��. ИI 
CD9<@GM9EF6B CD< D9L9A<< ;484K, EFBSM<I C9D98 
 '% $BEE<<, ;4>?RK49FES 6 FB@, KFB BA< @B7GF 
D45BF4FP G84?9AAB 6 FDG8AB8BEFGCAOI @9EF4I < 

BI64FO64FP 5B?PL<9 F9DD<FBD<<. � D9;G?PF4F9 
EB;849FES 5B?99 CB?A4S BE698B@?9AABEFP, >4> < 6B 
6D9@S @BA<FBD<A74 B5EF4AB6><, F4> < 6B 6D9@S 
CDB6989A<S D4;698>< 6 ;BA9 KD9;6OK4=AB= 
E<FG4J<<, 4 ;A4K<F D9L9A<S CB ?<>6<84J<< 
CBE?98EF6<= '% EF4AB6SFES 5B?99 QHH9>F<6AO@<.  
�>FG4?PABEFP F9@O CB8F69D:849FES 

#DB7D4@@B= F9IA<K9E>B7B C9D9BEA4M9A<S 
CB8D4;89?9A<=  '% $BEE<< < 97B 
CB8698B@EF69AAOI BD74A<;4J<= CB:4DAB=, 
EC4E4F9?PAB= < 46<4J<BAAB= F9IA<>B= < 99 
EB89D:4A<S 8B 2030 7B84, EB7?4EAB >BFBDB= 
C?4A<DG9FES BEA4M9A<9 F9DD<FBD<4?PAOI BD74AB6 
 '% $BEE<< AB6O@< B5D4;J4@< �#�� D4;?<KAOI 
F<CB6: 6 2022 7. – 129 98<A<J, 6 2023 7. – 101 

98<A<J4, 6 2024 7. – 131 98<A<J4 [1]. 

1.3 &5;P ?@>в545=8я 8AA;54>в0=8я   

&9?P 84AAB= D45BFO ;4>?RK49FES 6 
D4EE@BFD9A<< ECBEB5B6 @B89DA<;4J<< F4>F<>B-
F9IA<K9E><I I4D4>F9D<EF<> �#��, >BFBDO9 6 
84?PA9=L9@ @B:AB 5G89F <ECB?P;B64FP E 5B?PL9= 
QHH9>F<6ABEFPR CD< 6OCB?A9A<< E?G:95AOI 
;484K 6 <AF9D9E4I  '% $BEE<<. 

1.4 �040G8 8AA;54>в0=8я      

�?S 8BEF<:9A<S CBEF46?9AAB= J9?< 
A9B5IB8<@B D9L<FP E?98GRM<9 ;484K<: 

1. #DB69EF< BJ9A>G <@9RM<IES A4 
6BBDG:9A<<  '% $BEE<< �#�� < D9L49@OI <@< 
;484K. 

2. "F@9F<FP EGM9EF6GRM<9 CD9<@GM9EF64 < 
A98BEF4F>< �#��.  

3. $4;D45BF4FP CD98?B:9A<S CB 
@B89DA<;4J<< F4>F<>B-F9IA<K9E><I 
I4D4>F9D<EF<> �#��, <ECB?P;G9@OI 6 <AF9D9E4I 
 '% $BEE<<.  

1.5 �5B>4O 8AA;54>в0=8я    

#D< 6OCB?A9A<< D45BFO <ECB?P;B64?ES 
>B@C?9>EAO= @9FB8 <EE?98B64A<=, 6>?RK4RM<= 6 
E95S >D<F<K9E><= 4A4?<; ABD@4F<6AOI 
8B>G@9AFB6, EC9J<4?<;<DB64AAB= ECD46BKAB= 
?<F9D4FGDO, A4GKAB=, CDB<;6B8EF69AAB-
F9IA<K9E>B= ?<F9D4FGDO < F9BD9F<K9E><9 
<EE?98B64A<S. "5N9>FB@ <EE?98B64A<S 6OEFGC4RF 
59EC<?BFAO9 ?9F4F9?PAO9 4CC4D4FO, EBEFBSM<9 A4 
BEA4M9A<<  '% $BEE<<. 
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2.   !�� ������/ "��"��� 
�!���0������/ ����  

�  '% $BEE<< G:9 4>F<6AB CD<@9ASRFES 
59EC<?BFAO9 46<4J<BAAO9 E<EF9@O. "A< 
<ECB?P;GRFES CD< @BA<FBD<A79 ?98B6B=, 
C46B8>B6B= < CB:4DAB= B5EF4AB6><, 4 F4>:9 CD< 
6OCB?A9A<< CB<E>B6B-EC4E4F9?PAOI, 464D<=AB-
EC4E4F9?PAOI < 8DG7<I A9BF?B:AOI D45BF. #B 
EBEFBSA<R A4 01.02.2022 A4 BEA4M9A<< 
59EC<?BFAB= 46<4J<<  '% $BEE<< A4IB8<FES 464 
59EC<?BFAOI 6B;8GLAOI EG8B6, <; A<I 415 
69DFB?9FAB7B F<C4, 39 E4@B?9FAB7B F<C4, 10 
>B@5<A<DB64AAB7B F<C4. И; A<I 109 59EC<?BFAOI 
6B;8GLAOI EG8B6 B5BDG8B64AO F9C?B6<;BD4@<; 
>DB@9 FB7B, 9EFP 10 AB6OI 59EC<?BFAOI 
46<4J<BAAOI E<EF9@ (2020 7B84 6OCGE>4), 
>BAEFDG>F<6AB B5BDG8B64AAOI A4 54;9 
C9D986<:AOI CGA>FB6 GCD46?9A<S – 
46FB@B5<?PAOI L4EE< CB6OL9AAB= CDBIB8<@BEF< 
[2]. 

"EAB6AO@< ;484K4@< 59EC<?BFAB= 46<4J<< 
 '% $BEE<< S6?SRFES >BAFDB?P ;BA '%, 
BCD989?9A<9 FBKAOI >BBD8<A4F 7D4A<J D4=BA4 '% 
< B5N9>FB6 CB<E>4, 6B;8GLAB9 C4FDG?<DB64A<9 
;484AAOI D4=BAB6, >BAFDB?P A486B8AB= 
B5EF4AB6><, 6OCB?A9A<9 ;484K 6B;8GLAB= 
D4;698><, 4QDBHBFBENё@>4 ;484AAOI D4=BAB6 E 
CBE?98GRM9= FBCB7D4H<K9E>B= CD<6S;>B= 
HBFBEA<@>B6. �#�� <ECB?P;B64?<EP 8?S 
@BA<FBD<A74 B5EF4AB6>< 6B 6D9@S ?<>6<84J<< 
CBE?98EF6<= >DGL9A<S E4@B?ёF4 �A-148 6 
#B8@BE>B6P9 6 2018 7B8G, C46B8>4 6 %69D8?B6E>B= 
B5?4EF< 6 2020 7B8G, CB:4D4 6  BD8B6E>B@ 
CD<DB8AB@ ;4CB698A<>9 6 2021 7B8G, CB<E>B6B-
EC4E4F9?PAB= BC9D4J<< 6 "D9A5GD79 6 2022 7B8G. 
%C9J<4?<EF4@< 46<4J<<  '% $BEE<< D4;D45BF4AO 
< GEC9LAB CD<@9ASRFES A4 CD4>F<>9 GA<>4?PAO9 
46<4J<BAAO9 F9IAB?B7<< EC4E9A<S ?R89=, 
CB:4DBFGL9A<S E 6B;8GI4, 5BDP5O E ?98SAO@< 
;4FBD4@<, A46B8A9A<S@<, D4;?<64@< A9HF<. 

 
$<EGAB> 1 – �B;8GLA4S D4;698>4 CB:4D4 
"COF CD<@9A9A<S �#�� ;4DG59:AO@< 

EFD4A4@< FB:9 BK9AP 69?<>. � SA64D9 2019 7. 
CB<E>B6B-EC4E4F9?PA4S 7DGCC4 6 A4J<BA4?PAB@ 

C4D>9 %ABG-�4APBA (LF4F .F4, %(�) EC4E?4 
FGD<EF4, ;4EFDS6L97B ABKPR A4 B5DO69. �B 6D9@S 
EC4E4F9?PAOI D45BF CB<E>B64S 7DGCC4 
<ECB?P;B64?4 59EC<?BFA<> E CDB:9>FBDB@, 

>BFBDO= BE69M4? FG EFBDBAG B5DO64, 789 D45BF4?4 
F9IA<K9E>4S EC4E4F9?PA4S 5D<7484 [3]. &4><@ 

B5D4;B@, �#�� @B7GF 5OFP CB?9;AO 6 F9@AB9 
6D9@S EGFB> A4 @9EFABEF< EB E?B:AO@ D9?P9HB@. 
�#�� F4>:9 @B7GF 5OFP CD<6?9K9AO > 

EC4E9A<R ?R89= A4 6B89. �BEF46>4 GFBC4RM9@G 
<A8<6<8G4?PAB7B EC4E4F9?PAB7B ED98EF64 – 
CBC?46>4 <?< EC4E4F9?PAB7B :<?9F4 – CB;6B?<F 
GFBC4RM9@G CDB89D:4FPES A4 6B89 8B CD<5OF<S 
EC4E4F9?PAB7B >4F9D4. И;-;4 6OEB>B= @B5<?PABEF< 
�#�� FD95G9FES A4@AB7B @9APL9 6D9@9A<, K9@ 
EC4E4F9?S@, KFB5O 8B5D4FPES 8B F9DCSM97B 
598EF6<9 K9?B69>4. %B>D4M9A<9 6D9@9A< 
ECBEB5EF6G9F CB6OL9A<R QHH9>F<6ABEF< 
EC4E4F9?PAOI D45BF A4 6B89. � ИEC4A<< 
EC4E4F9?PAO9 E?G:5O G:9 <ECB?P;GRF 5B?99 30 
�#�� 6 22 CD<5D9:AOI @GA<J<C4?<F9F4I. &4> 25 
<R?S 2022 7B84 6 �4?9AE<< 8DBA E5DBE<? 
FBAGM9@G 14-?9FA9@G CB8DBEF>G EC4E4F9?PAO= 
:<?9F, >BFBDO= G89D:<64? 97B A4 C?46G 8B 
CD<5OF<S EC4E4F9?9= [4]. 

� ИF4?<< 59EC<?BFA<><, B5BDG8B64AAO9 
F9C?B6<;BD4@<, <ECB?P;B64?<EP 8?S CB<E>4 
6O:<6L<I CBE?9 EIB84 ?46<AO, 6O;64AAB= 
B5DGL9A<9@ >DGCA9=L97B ?98A<>4 6 <F4?PSAE><I 
�?PC4I 6 <R?9 2022 7B84. % A4EFGC?9A<9@ F9@ABFO 
69DFB?9F4@ < EB54>4@-<M9=>4@ 5O?B CD<>4;4AB 
CB><AGFP F9DD<FBD<R <;-;4 BC4E9A<=, KFB ?98A<> 
6E9 9M9 A9EF45<?9A. %C4E4F9?< ;489=EF6B64?< 
8DBAO, BEA4M9AAO9 <AHD4>D4EAO@< >4@9D4@<, 
KFB5O CDB8B?:<FP CB<E>< ABKPR [5].  &4><@ 
B5D4;B@, A4?<K<9 F9C?B6<;<BAAB= >4@9DO A4 
8DBA9 @B:9F B>4;4FPES D9L4RM<@ H4>FBDB@ 
CDB8B?:9A<S CDB6989A<S EC4E4F9?PAB= BC9D4J<< 6 
BC4EAB= ;BA9 6 ABKAB9 6D9@S. 
� %(� 59EC<?BFAO9 ?9F4F9?PAO9 4CC4D4FO 

E?G:4F 8?S B59EC9K9A<S EBFB6B= < 59ECDB6B8AB= 
E6S;< E?G:54@ Q>EFD9AAB7B D947<DB64A<S < 
CBEFD4846L<@ CBE?9 EF<I<=AOI 598EF6<=. �DBAO 

CB8>?RK4RFES > B59EC9K<64RM9@G <@ C<F4A<9 
>459?R, 5?47B84DS K9@G BA< @B7GF BEF464FPES 6 
6B;8GI9 8?<F9?PAB9 6D9@S. &4>:9 BA< 
CB8>?RK4RFES > BCFB6B?B>BAAB@G >459?R, 

>BFBDO= 6 E6BR BK9D98P CB8>?RK49FES > A4;9@AO@ 
GEFDB=EF64@ E6S;<, < D45BF4RF >4> 4AF9AAO 8?S 
C9D984K< E<7A4?4. &4><9 GEF4AB6>< CB;6B?SRF 
CD98BEF46?SFP F9?9HBAAGR E6S;P < <AF9DA9F-
GE?G7<, 84:9 9E?< @9EFA4S <AHD4EFDG>FGD4 5O?4 
CD9D64A4 <?< D4;DGL9A4 [6]. 

ИF4>, �#�� 4>F<6AB <ECB?P;GRFES 8?S E5BD4 
<AHBD@4J<<, 84?PA9=L9= 9ё B5D45BF><, 
CDB7AB;<DB64A<S ;BAO '%, C?4A<DB64A<S 
CD969AF<6AOI @9DBCD<SF<=, BD74A<;4J<< 
464D<=AB-EC4E4F9?PAOI D45BF. �B;@B:ABEF< 
8<EF4AJ<BAAB7B GCD46?9A<S < D4;698>< 6 
FDG8AB8BEFGCAOI @9EF4I D9L4RF K4EFP CDB5?9@, 
EFBSM<I C9D98 EBFDG8A<>4@< 698B@EF64, CD< QFB@ 
A9 CB869D74S <I :<;A< BC4EABEF<. % GKёFB@ 
CB6OL9A<S QHH9>F<6ABEF< CD98GCD9:89A<S < 
?<>6<84J<< CBE?98EF6<= '% CD< CB@BM< �#��, 
<I <ECB?P;B64A<9 S6?S9FES J9?9EBB5D4;AO@ < 
A9B5IB8<@O@. 
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3.  ���� ����&�/ ���� � 

�� !���"��/ �% � �������/ 

3.1 �>45@=870F8я ����, A>AB>ящ8E =0 
>A=0щ5=88 �'!  >AA88. 

%B6D9@9AAO9 �#��, <ECB?P;G9@O9  '% 
$BEE<<, B5?484RF 5B?PL<@ CBF9AJ<4?B@ 6 EH9D9 
CB<E>4 < EC4E9A<S ?R89=. %A45:9A<9 <I 
8BCB?A<F9?PAO@ EC9J<4?<;<DB64AAO@ 
B5BDG8B64A<9@ D4EL<D<F B5?4EFP <I CD<@9A9A<S. 
�4?99 CD<6989AO CD<@9DO @B89DA<;4J<< �#�� 
8?S <ECB?P;B64A<S 6 D4;?<KAOI '%. 
� @9EF4I, 789 BFEGFEF6G9F E6S;P, 9ё CBS6?9A<9 

EGM9EF69AAB CB6?<S9F A4 D45BFG CB<E>B6B-
EC4E4F9?PAOI E?G:5. �BEF46>4 6 ;BAG CDB6989A<S 
BC9D4J<< GE<?<F9?9= EBFB6B= E6S;<, @B:9F 84FP 
6B;@B:ABEFP CBEFD4846L<@ E6S;4FPES EB 
E?G:54@< EC4E9A<S. &4>4S E<EF9@4 CB<E>4 ?R89= 
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@B89?< D4ECDBEFD4A9A<S 4QDB;B?PAOI CD<@9E9= 
(8O@4) 6 4F@BEH9D9 CD98?4749FES CD<@9ASFP: 
1. %6989A<S B I4D4>F9D<EF<>9 <EFBKA<>4 (BK474 

7BD9A<S, Q@<EE<< 4QDB;B?PAB= CD<@9E< 6 
4F@BEH9DG). � F4><@ 84AAO@ BFABESFES: 
79B7D4H<K9E><9 >BBD8<A4FO ;4D97<EFD<DB64AAB= 

F9D@BFBK>< (BK474 CB:4D4); 
C4D4@9FDO BK474 CB:4D4 (C?BM48P < C9D<@9FD) A4 

@B@9AF H<>E4J<< F9D@BFBK><, BCD989?9A<9 
A4K4?PAB= C?BM48<, E >BFBDB= BEGM9EF6?S9FES 
Q@<EE<S CDB8G>FB6 E7BD4A<S; 
I4D4>F9D<EF<>< 7BDRK97B @4F9D<4?4 6 BK479 

CB:4D4 < B5?4EFSI, CD<@O>4RM<I > BK47G CB:4D4; 
6?4:ABEFP CBK6O 6 BK479 CB:4D4 < B5?4EFSI, 

CD<@O>4RM<I > BK47G CB:4D4. 
2. %6989A<S B @9F9BDB?B7<K9E><I C4D4@9FD4I 6 

D4=BA9 BK474 CB:4D4 < B5?4EFSI, CD<@O>4RM<I > 
BK47G CB:4D4. � F4><@ 84AAO@ BFABESFES: 
E>BDBEFP < A4CD46?9A<9 69FD4; 
B5?4KABEFP < 4F@BEH9DAB9 846?9A<9; 
>B?<K9EF6B BE48>B6 < 6?4:ABEFP 6B;8GI4; 
F9@C9D4FGD4 CB69DIABEF< < 6B;8GI4 CB E?BS@ 

4F@BEH9DO. 
%4@4 EFDG>FGD4 @9FB8<K9E>B7B 4CC4D4F4 

6>?RK49F 6 E95S FD< 4?7BD<F@4 (D<EGAB> 1). 

 
$<EGAB> 1 – %FDG>FGD4 A4GKAB-@9FB8<K9E>B7B 
4CC4D4F4 @9FB8<>< BC9D4F<6AB= BJ9A><, 

>BAJ9AFD4J<< CDB8G>FB6 7BD9A<S A4 BEAB64A<< 
8<A4@<K9E><I C4D4@9FDB6, C9D984649@OI 

$BE7<8DB@9FB@ 

 

�?7BD<F@ BJ9A>< <AF9AE<6ABEF< Q@<EE<< 
CDB8G>FB6 7BD9A<S 6 4F@BEH9DG CB;6B?S9F A4 BEAB69 
<;69EFAOI <EIB8AOI 84AAOI B I4D4>F9D<EF<>9 
<EFBKA<>4 BCD989?<FP >B?<K9EF69AAO9 
I4D4>F9D<EF<>< 6O5DBE4 6D98AB= CD<@9E< 6 
4F@BEH9DG 6 98<A<JG 6D9@9A<. �EIB8S <; <;69EFAOI 
;4>BAB@9DABEF9= 8<A4@<>< <;@9A9A<S CB:4DAB= 
B5EF4AB6><, CB?GK49@ C?BM48P CB69DIABEF< E 
>BFBDB= BEGM9EF6?S9FES Q@<EE<S A4 <;69EFAO= 
@B@9AF 6D9@9A<. �?S BJ9A>< 8<A4@<>< <;@9A9A<S 
Q@<EE<< CDB8G>FB6 7BD9A<S, BCD989?S9@ 69?<K<AG 
Q?9@9AF4DAB7B 6D9@9AAB7B BFD9;>4 8?S >BFBDB7B 
5G89@ BEGM9EF6?SFP CDB7AB;AO9 D4EK9FO. �DB@9 
FB7B, 8?S 84AAOI Q?9@9AF4DAOI BFD9;>B6 6D9@9A< 
BEGM9EF6?S9@ D4EK9F 69?<K<AO D4EEFBSA<S, 
CDB=89AAB7B CB:4DB@ < 84?PA9=L<9 D4EK9FO, 8?S 
E?98GRM97B Q?9@9AF4DAB7B 6D9@9AAB7B BFD9;>4, 
BEGM9EF6?S9@ CB 7BDRK9@G @4F9D<4?G < 8DG7<@ 
GE?B6<S@, BCD989?SRM<@ 69?<K<AO Q@<EE<< 8?S 
>BA>D9FAB= B5?4EF< CDBEFD4AEF64. &4><@ B5D4;B@, 
@B:AB E89?4FP 6O6B8 B FB@, KFB 8?S GK9F4 69?<K<AO 
Q@<EE<< CDB8G>FB6 7BD9A<S 6 4F@BEH9DG A9B5IB8<@B 
D4EE@4FD<64FP D4;6<F<9 CB:4DAB= B5EF4AB6>< >4> 
A9>BFBDO= <F9D4J<BAAO= CDBJ9EE, A9B5IB8<@B 
F4>:9 B5D4F<FP 6A<@4A<9 A4 6B;@B:ABEFP 
?B>4?<;4J<< BK47B6 7BD9A<S, KFB 5G89F 
6BECD<A<@4FPES 4?7BD<F@B@ >4> CD9>D4M9A<9 DBEF4 
C?BM48< 7BD9A<S < EBBF69FEF69AAB EA<:9A<9 
69?<K<A Q@<EE<< CDB8G>FB6 7BD9A<S. 
�?7BD<F@ CDB7AB;<DB64A<S EBEFBSA<S 

4F@BEH9DO < 4F@BEH9DAOI S6?9A<=, 6?<SRM<I A4 
@4EEBC9D9ABE CB;6B?S9F A4 BEAB69 <;69EFAOI 
<EIB8AOI 84AAOI B @9F9BDB?B7<K9E><I C4D4@9FD4I 
BCD989?<FP ;4>BAB@9DABEF< CB6989A<S K4EF<J 
6D98AB= CD<@9E< 6 4F@BEH9D9 8?S 98<A<KAB= 
B5?4EF<. 
�?S CDB7AB;<DB64A<S 4F@BEH9DAOI CDBJ9EEB6 

A9B5IB8<@B BJ9A<FP 6OEBFG 6O5DBE4 CDB8G>FB6 
7BD9A<S, >BFBD4S BCD989?S9FES >4> QA9D7<9=, 
6O89?S9@B= 6 D9;G?PF4F9 CB:4D4, F4> < 
B>DG:4RM<@< 4F@BEH9DAO@< GE?B6<S@< (>4> 
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EF9C9APR GEFB=K<6BEF< 4F@BEH9DO, F4> < 
6?4:ABEFPR) [8]. 

#B8 89=EF6<9@ 7D46<F4J<< >4:84S 4QDB;B?PA4S 
K4EF<J4 D4AB <?< CB;8AB 6OC4849F <; 4F@BEH9DO. 
�D9@9AAO9 ;46<E<@BEF< 8?S K4EF<J, A4IB8SM<IES 6 
4F@BEH9D9 8B 6D9@9A< D4;AOI C9D<B8B6 6D9@9A< 
CB8DB5AB D4EE@BFD9AO 6 D45BF9 [9]. 

�?7BD<F@ BJ9A><, >BAJ9AFD4J<< CDB8G>FB6 
7BD9A<S < CDB7AB;<DB64A<S <I D4ECDBEFD4A9A<S 
54;<DG9FES A4 D4;5<9A<< 6E97B B5N9@4 4F@BEH9DO 6 
D4=BA9 BK474 CB:4D4 A4 >BA9KAO9 Q?9@9AFO < 
D4ECD989?9A<< @9:8G A<@< CDB8G>FB6 7BD9A<S E 
GK9FB@ CBEFBSAAB= Q@<EE<< 6D98AB= CD<@9E< < 
K4EF<KAB7B BE984A<S. %BBF69FEF69AAB @4EEBC9D9ABE 
@B89?<DG9FES CB <;69EFAO@ ;46<E<@BEFS@ 6 
;46<E<@BEF< BF 7D48<9AF4 A4CD46?9AABEF< 
6B;8GLAOI CBFB>4I 6 CD989?4I Q?9@9AF4DAOI 
B5N9@B6 4F@BEH9DO. 
� E6BR BK9D98P D4;@9DO E9F>< 98<A<KAOI 

B5N9@B6 4F@BEH9DO J9?9EBB5D4;AB BCD989?SFP 
<EIB8S <; 7GEFBFO E9F< @9F9BA45?R89A<=, 4 F4>:9 
6OK<E?<F9?PAOI @BMABEF9= Э� , A4 >BFBDOI 
BEGM9EF6?S9FES @B89?<DB64A<9. 
#D98?B:9AAO= 6 D45BF9 4?7BD<F@ CB;6B?S9F ;4 

EK9F K<E?9AAB7B D9L9A<S GD46A9A<= @4EEBC9D9ABE4 
ECDB7AB;<DB64FP CDBEFD4AEF69AAB9 D4ECDBEFD4A9A<9 
CDB8G>FB6 7BD9A<S BF CD<DB8AOI CB:4DB6 6 
4F@BEH9D9 < BJ9A<FP BD<9AF<DB6BKAGR <I 
>BAJ9AFD4J<R 6 B7D4A<K9AAOI 98<A<KAOI B5N9@4I. 

4  "���0 #$"�!"�� $�%#$"%&$�!�!�Я 
#$"�'�&"� �"$�!�Я #$� 
�"�!��!"��!�� #$�$"�!/% #"��$"� 

� D45BF9 CD98?4749FES >B@C?9>EAB9 
<ECB?P;B64A<9 DS84 @9FB8<K9E><I CB8IB8B6. 
� K4EFABEF<, CD< BJ9A>9 Q@<EE<< CDB8G>FB6 

7BD9A<S BF CD<DB8AOI CB:4DB6 BJ9A<64?< CB 
HBD@G?4@ 1-3. ý =  ∑(�� ∙ Ā�)� , (1) 

789 t – @4EE4 6O7BD96L97B @4F9D<4?4 A4 98<A<JG 
C?BM48<; Mi – @4EE4 7BDRK97B @4F9D<4?4 F<C4 i A4 
98<A<JG C?BM48< (F/>@2); fi – 8B?S E7BD4A<S 
7BDRK97B @4F9D<4?4 F<C4 i. Ā =  ÿ ∙ ý, (2) 

789 T – B5M4S @4EE4 6O7BD96L<I 7BDRK<I 
@4F9D<4?B6 (F); S – C?BM48P 6O7BD96L9= F9DD<FBD<< 
(>@2). ý =  Ā ∙ �, (3) 

789 E – B5M4S @4EE4 6O5DBE4 (>7); φ – 
Q@<EE<BAAO= >BQHH<J<9AF (>7/F). 
�A4S, >4> 5G89F D4ECDBEFD4ASFPES CD<DB8AO= 

CB:4D [10], @B:AB CDB69EF< BJ9A>G B5M9= @4EEO 
Q@<EE<< CDB8G>FB6 7BD9A<S 6 4F@BEH9DG < BJ9A<FP 
8<A4@<>G @4EEBB5@9A4 8?S GK4EF>4 4F@BEH9DO, 
A9CBED98EF69AAB CD<?974RM97B > BK47G CD<DB8AB7B 
CB:4D4. 

�4F9@ ;A4S I4D4>F9D<EF<>< >BA69>F<6AB= 
>B?BA>< < 69?<K<AO E<?O 69DF<>4?PAB7B 
6OF4?><64RM97B CBFB>4 (4). þ = āþý��0 ýý , (4) 

789 g - 7D46<F4J<BAA4S CBEFBSAA4S; R - 

CBEFBSAA4S <894?PAB7B 74;4; p0 – 846?9A<9 
B>DG:4RM9= ED98O; cp - F9C?B9@>BEFP CD< 
CBEFBSAAB@ 846?9A<<; Qc - E>BDBEFP F9C?BC9D984K< 

[11]. 

"CD989?S9FES D4ECD989?9A<9 CDB8G>FB6 7BD9A<S 
CB E?BS@ 4F@BEH9DO. 
� 84?PA9=L9@ BEGM9EF6?S9FES BC9D4J<S CB 

D4;5<9A<R, <AF9D9EGRM97B B5N9@4 4F@BEH9DO A4 
DS8 >BA9KAOI Q?9@9AFB6, D4;@9DO >BFBDOI 
BCD989?SRFES <;@9AK<6BEFPR C4D4@9FDB6, 
6IB8SM<I 6 E<EF9@G <EIB8AOI 84AAOI (K9@ 6OL9 
D4;?<K<S, F9@ K4M9 L47 E9F><), 4 F4>:9 C?BFABEFPR 
E9F< A45?R89A<S < ?45BD4FBDAB7B >BAFDB?S (K9@ 
@9APL9 CBEFB6 A45?R89A<S 6 D4EE@4FD<649@B@ 
D4=BA9, F9@ 5B?PL9 D4;@9D >BA9KAB7B Q?9@9AF4). 
"CD989?9A<9 >BAJ9AFD4J<< CDB8G>FB6 7BD9A<S 6 

98<A<KAOI B5N9@4I 4F@BEH9DO BEGM9EF6?S9FES 
CGF9@ D9L9A<S E<EF9@O 8<HH9D9AJ<4?PAOI 
GD46A9A<= (5) [12, 13]. þÿþă = 2ý�� þ�þă 2 ý0�2 þ�þă, (5) 

789 þÿþ� – D4ECD989?9A<9 QA9D7<< CBFB>4 C9D9ABE4 
CDB8G>FB6 7BD9A<S CB 6OEBF9 CB8N9@4; V – 
98<A<KAO= B5N9@ 6B;8GI4 (>BA9KAO= Q?9@9AF); E0 – 
QA9D7<S, EBB5M9AA4S 6 98<A<JG 6D9@9A< 
(HBD@<DGRM4S >BA69>F<6AO9 CBFB><); � – C?BFABEFP 6B;8GI4; � – CBF9AJ<4?PA4S 
F9@C9D4FGD4 CD< ABD@4?PAOI GE?B6<SI. 
&D9I@9DA4S @B89?P, BC<EO64RM4S CB6989A<9 

CDB8G>FB6 7BD9A<S 6 98<A<KAOI B5N9@4I CD<6989A4 
6 HBD@G?4I 6-10. ∂þ∂ý + þ ∂þ∂ā + ÿ ∂þ∂Ă + Ā ∂þ∂ă = 2 ∂Φ∂ā + þÿ + ��Δþ + ∂∂ă ý� ∂þ∂ă, (6) ∂ÿ∂ý + þ ∂ÿ∂ā + ÿ ∂ÿ∂Ă + Ā ∂ÿ∂ă = 2 ∂Φ∂Ă 2 þþ + ��Δÿ + ∂∂ă ý� ∂ÿ∂ă, (7) ∂Ā∂ý + þ ∂Ā∂ā + ÿ ∂Ā∂Ă + Ā ∂Ā∂ă = 2 ∂Φ∂ă + �� + ��ΔĀ + ∂∂ă ý� ∂Ā∂ă , (8) ∂þ∂ā + ∂ÿ∂Ă + ∂Ā∂ă = 0, (9) ∂�∂ý + þ ∂�∂ā + ÿ ∂�∂Ă + Ā ∂�∂ă = ��Δ� + ∂∂ă ý� ∂�∂ă. (10) 

 

789 t – 6D9@S; Ox,y,z – BE< 6 CDBEFD4AEF69; AM – 
>BQHH<J<9AF FGD5G?9AFAB7B B5@9A4; AT – 
>BQHH<J<9AF 7BD<;BAF4?PAB= 
F9@C9D4FGDBCDB6B8ABEF<; kT - >BQHH<J<9AF 
69DF<>4?PAB= F9@C9D4FGDBCDB6B8ABEF<; ṽ = (u, v, w) 

– 69>FBD E>BDBEF< 86<:9A<S 6B;8GI4; & - 86G@9DAO= 
BC9D4FBD �4C?4E4 [14]. 
�?S CDB69D>< D45BFBECBEB5ABEF< 6O5D4AAOI 

4?7BD<F@B6 BEGM9EF6?S?4EP CBEF4AB6>4 K<E?9AAB7B 
Q>EC9D<@9AF4 CB @B89?<DB64A<R D4ECDBEFD4A9A<S 
CDB8G>FB6 7BD9A<S 6 CDB7D4@@AB= ED989 PhiFlow. 
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#B GE?B6<S@ E<@G?SJ<< E<EF9@4 S6?S9FES 
;4@>AGFB=. %4@< ;46<E<@BEF< D4ECDBEFD4A9A<S 
CDB8G>FB6 7BD9A<S 6 4A4?<F<K9E>B@ 6<89 (5)-(10) 

HBD@<DGRFES E CB@BMPR @B89?< D4;D9:9AAB= 
<89AF<H<>4J<< A9?<A9=AB= 8<A4@<>< (SINDy). 
&4>B= CB8IB8 6O;64A E?B:ABEFP 484CF4J<< 
<EIB8AOI 84AAOI, 8BEFGCAOI CD< CBEFDB9A<< 
@B89?< 4A4?<F<>G, > C4D4@9FD4@ D4AA99 <;69EFAOI 
@B89?9=. #D98?B:9AA4S EI9@4 CBEFDB9A<S 
CDB7ABEF<K9E>B= @B89?< CB;6B?S9F D9L4FP ;484KG 
Q@C<D<K9E><@< @9FB84@< E FD95G9@B= FBKABEFP 6 
GE?B6<SI A9CB?ABFO <EIB8AOI 84AAOI < BC9D4F<6AB 
484CF<DB64FP @B89?P CD< 6>?RK9A<< AB6OI <?< 
<E>?RK9A<< G:9 <@9RM<IES F<CB6 < <EFBKA<>B6 
84AAOI. 
�?S F9EFB6B= E<@G?SJ<< ;48464?ES 

@4ELF45<DG9@O= B5N9@ E C4D4@9FD4@< 50x50x30 < 
C?BM48AB= BK47 7BD9A<S. 
�D4H<K9E>B9 CD98EF46?9A<9 D9;G?PF4FB6 

E<@G?SJ<< CD98EF46?9AB A4 D<EGA>9 2. 

 
$<EGAB> 2 – �D4H<K9E>B9 CD98EF46?9A<9 

D9;G?PF4FB6 E<@G?SJ<< 

  

#DB6989AAO= K<E?9AAO= Q>EC9D<@9AF CB>4;4? 
CD<AJ<C<4?PAGR 6B;@B:ABEFP @4F9@4F<K9E>B7B 
@B89?<DB64A<S D4ECDBEFD4A9A<S CDB8G>FB6 7BD9A<S 
CB E?BS@ 4F@BEH9DO E CD<@9A9A<9@ 4AE4@5?9= 
@B89?9= @9APL9= D4;@9DABEF<, >4:84S <; >BFBDOI 
BC<EO649F BF89?PAO= H<;<K9E><= CDBJ9EE. � 
K4EFABEF<, 84AAO9 8?S CD<6989AAB= E<@G?SJ<<, 

>B@5<A<DGRFES CB @B89?< Q@<EE<<, CB8N9@G 
>BA69>J<BAAOI CBFB>B6 < C9D9ABEG 4F@BEH9DAO@ 
FD4AECBDFB@ CDB8G>FB6 7BD9A<S.  
 B89?P Q@<EE<< BEAB6O649FES A4 6OK<E?9A<< 

B5M9= @4EEO 6O5DBEB6 ;4 C9D<B8 6D9@9A<, D46AO= 
B8AB@G K4EG, CB B7D4A<K9AAB= 8<E>D9F<;B64AAB= 
B5?4EF<, CB HBD@G?4@ (1)-(3). � >4K9EF69 BC<E4A<S 
E6B=EF6 7BDRK<I @4F9D<4?B6 8?S 6OK<E?9A<S 
>BQHH<J<9AFB6 <ECB?P;GRFES 84AAO9 <; Global 

Fuelbed Dataset (D<EGAB> 3). 

 
$<EGAB> 3 – �D4H<K9E>B9 CD98EF46?9A<9 GK4EF>4 
?9EAB7B @4EE<64 CB 84AAO@ Global Fuelbed Dataset. 

 

� EBK9F4A<< E BJ9A>B= I4D4>F9D<EF<> 
>BA>D9FAB7B CB:4D4, 6OD4:9AAOI K<E?9AAB, 84AA4S 
@B89?P CB;6B?S9F GK<FO64FP H4>FBDO, 6?<SRM<9 A4 
Q@<EE<R CDB8G>FB6 7BD9A<S, A98BEFGCAO9 
5B?PL<AEF6G Q>EC?G4F<DG9@OI @B89?9=. 
#D98?4749@O= CB8IB8 @B89?<DG9F 6O89?9A<9 8O@4 
< CD<@9E9= A4 >4:8B@ 6D9@9AAB@ L479, 6C?BFP 8B 
CB?AB7B 6O7BD4A<S 7BDRK97B @4F9D<4?4.  B89?P 
CD98EF46?S9F EB5B= 86GI@9DAGR E9F>G, 8?S 
4CCDB>E<@<DB64AAOI ;A4K9A<= 6 SK9=>4I >BFBDB= 
CDB<EIB8SF GCB@SAGFO9 6OL9 6OK<E?9A<S (D<EGAB> 
4). 

 
$<EGAB> 4 – Э@<EE<S (F/>@2). 

 

 4EE4 6O89?S9@OI CDB8G>FB6 7BD9A<S ;4 
8<E>D9FAB9 6D9@S A4 C?BM48< SK9=>< S6?S9FES 
98<AEF69AAB= <AF9D9EGRM9= A4E 69?<K<AB=, 
CB?GK9AAB= 6 84AAB= E<@G?SJ<<. ЭFB ;A4K9A<9, 
CB?GK9AAB9 6 86GI@9DAB= @B89?<, <ECB?P;G9FES 6 
>4K9EF69 66B8AOI 84AAOI 6 FD9I@9DAB= @B89?< 
>BA69>J<< < D4ECDBEFD4A9A<S (D<EGAB> 5). 

 
 

$<EGAB> 5 – �ECB?P;B64A<9 D9;G?PF4FB6 
@B89?<DB64A<S Q@<EE<< 6 FD9I@9DAB= @B89?<. 
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�A4?<F<K9E><9 ;46<E<@BEF<, CB?GK49@O9 E 
CB@BMPR 4?7BD<F@4 SINDy, 6 A4L9= D94?<;4J<< 
CBEFDB9AO A4 84AAOI, CD98BEF46?S9@O@ NCEP 

HRRR (D<EGAB> 6).  

 
$<EGAB> 6 – �BAJ9AFD4J<S 8O@4 A4 GK4EF>9 
B>B?B;9@AB7B E?BS ;4 17 E9AFS5DS 2022 7B84 CB 

84AAO@ HRRR. 

 

"F?<K<9 D4;D45BF4AAB= @B89?< BF D4A99 
D4EE@BFD9AAOI ;4>?RK49FES 6 CD98?B:9A<< AB6OI 

CB8IB8B6, BEAB64AAOI A4 B5D45BF>9 5B?PL<I 
84AAOI < S6?SRM<IES CB EGF< GA<69DE4?PAO@< 8?S 
?R5OI GK4EF>B6 @9EFABEF<. 

5 #$��&�'�%��Я $������&�Я � �/�"�/ 
#" $��"&� 

#D98?B:9AAO9 6 D45BF9 @B89?<, B5N98<A9AAO9 6 
@9FB8<>G BC9D4F<6AB= BJ9A><, >BAJ9AFD4J<< 
CDB8G>FB6 7BD9A<S A4 BEAB64A<< 8<A4@<K9E><I 
C4D4@9FDB6, CB?B:9AO 6 BEAB6G D45BFO 

EBBF69FEF6GRM97B D4EK9FAB7B 5?B>4 �F?4E4 D<E>B6 < 
G7DB;, 6A98DS9@B7B 6  +% $BEE<<, >4> <AEFDG@9AF4 
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@>?/7 E@9E< G7?96B8BDB8B6 
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АППАРАТНО-ПРОГРАММНЫЙ КОМПЛЕКС ПРЕДУПРЕЖДЕНИЯ
ЧРЕЗВЫЧАЙНЫХ СИТУАЦИЙ ТЕХНОГЕННОГО ХАРАКТЕРА ПРИ

ЖЕЛЕЗНОДОРОЖНЫХ ПЕРЕВОЗКАХ ОПАСНЫХ ГРУЗОВ

АННОТАЦИЯ

1. ОСНОВНАЯ ЧАСТЬ

1.1 Введение

1.2 Актуальность
1.2 Объект, предмет и цель работы
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1.3 Научная задача и новизна

2. МЕТОДОЛОГИЯ

3. РЕЗУЛЬТАТЫ ИССЛЕДОВАНИЯ И ИХ
ОБСУЖДЕНИЕ



55

µ W
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4. ЗАКЛЮЧЕНИЕ

СПИСОК ИСПОЛЬЗУЕМЫХ ОБОЗНАЧЕНИЙ

СПИСОК ЛИТЕРАТУРЫ
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#�К 614.8 

 

�. К. �4D84AB64 
$���# �� «"R@9AE><= <A8GEFD<4?PAO= GA<69DE<F9F», 7. "R@9AP,  BEE<S 

 

#"�Ы,�!�� !����!"%&� %�%&�  "��%#�+�!�/ #$" Ы,��!!"� 
���"#�%!"%&� !� #$��#$�/&�� !�(&����"�"�" �" #���%� 

 
�!!"&�*�/ 
 

� D45BF9 D4EE@BFD9A CB8IB8 > <EE?98B64A<R 
A489:ABEF< FDG5BCDB6B8AOI E<EF9@ A9HF974;B-

8B5O64RM97B CD98CD<SF<S 6 GE?B6<SI 5B?BF<EFB= 
@9EFABEF<. �D4>F<K9E>4S ;A4K<@BEFP D45BFO ;4>?RK49FES 
6 CB6OL9A<< A489:ABEF< FDG5BCDB6B8B6 6 D9;G?PF4F9 
BCD989?9A<S A4<5B?99 69DBSFAB= 464D<=AB= E<FG4J<< A4 
B5N9>F4I <EE?98G9@B7B @9EFBDB:89A<S < 6A98D9A<S 
<AHD4;6G>B6B= E<EF9@O @BA<FBD<A74 A4 GK4EF>4I 
CB86B8AOI C9D9IB8B6 FDG5BCDB6B8AOI E<EF9@. 

 
�����!�� 

 
�DBJ9EEO CB 8B5OK9, C9D9D45BF>9, ID4A9A<R < 

FD4AECBDF<DB6>9 G7?96B8BDB8AB= CDB8G>J<< 
CBF9AJ<4?PAB BC4EAO. -FB @B:AB B5NSEA<FP 
>B?<K9EF6B@ B5D4M4RM<IES A4 B5N9>F4I 
?97>B6BEC?4@9ASRM<IES 6D98AOI < BC4EAOI 
69M9EF6. КDGCAB@4ELF45AO9 464D<< A4 
CDB@OL?9AAOI CD98CD<SF<SI BFD4E?< CD<6B8SF > 
>4F4EFDBH4@, ?<>6<84J<S CBE?98EF6<= >BFBDOI 
FD95G9F ;A4K<F9?PAOI H<A4AEB6OI ;4FD4F, 4 A4 
6BEEF4AB6?9A<9 CD<DB8AB= ED98O GIB8<F @AB7B ?9F. 
�@9AAB CDB5?9@4 B59EC9K9A<S A489:ABEF< 
A9HF974;B6B7B B5BDG8B64A<S A4 BC4EAOI B5N9>F4I 
A9HF974;B8B5O64RM<I CD98CD<SF<= 6 A4EFBSM99 
6D9@S BEF49FES KD9;6OK4=AB BEFDB= < 4>FG4?PAB=. 

&9?PR 84AAB= D45BFO S6?S9FES 4A4?<; < 
CB6OL9A<9 A489:ABEF< E<EF9@ B59EC9K9A<S 
CDB@OL?9AAB= 59;BC4EABEF< A9HF974;B8B5O-

64RM97B CD98CD<SF<S. 
�BEF46?9AA4S J9?P B5GE?B6<?4 D9L9A<9 

E?98GRM<I ;484K: 
‒ <;GK<FP F9BD9F<K9E><9 4EC9>FO A489:ABEF< 

E<EF9@ B59EC9K9A<S CDB@OL?9AAB= 59;BC4EABEF< A4 
B5N9>F4I A9HF974;B6B= BFD4E?<; 

‒ CDB4A4?<;<DB64FP A489:ABEFP E<EF9@ 
B59EC9K9A<S CDB@OL?9AAB= 59;BC4EABEF< A4 
<EE?98G9@B@ B5N9>F9; 

‒ D4;D45BF4FP @9DBCD<SF<S CB CB6OL9A<R 
A489:ABEF< CD98CD<SF<S A9HF974;B6B= 
CDB@OL?9AABEF<. 

 

1. &�"$�&�+�%��� �  �&"��+�%��� 
"%!"�Ы !����!"%&� 

 

�DB@OL?9AA4S 59;BC4EABEFP A4 CD98CD<SF<< 
6>?RK49F 6 E95S D4;?<KAO9 GE?B6<S < F9IA<K9E><9 
@9DO CB CB889D:4A<R B5BDG8B64A<S 6 
Q>EC?G4F4J<BAAB@ D9:<@9. �?S 99 B59EC9K9A<S 
FD95G9FES A9 FB?P>B BFEGFEF6<9 464D<=ABEF< < 
EF45<?PABEF< F9IAB?B7<K9E>B7B CDBJ9EE4, AB <  
A489:ABEFP D45BFO B5BDG8B64A<S. �489:ABEFP – QFB 

>B@C?9>EAB9 E6B=EF6B B5BDG8B64A<S, D45BF4RM97B 6 
GE?B6<SI F9IAB?B7<K9E><I CDBJ9EEB6, 6OCB?ASFP 
BCD989?9AAO9 HGA>J<<, A9 GIG8L4S 
Q>EC?G4F4J<BAAO9 I4D4>F9D<EF<>< [1].  

� ;46<E<@BEF< BF GE?B6<= D45BFO < A4;A4K9A<S 
B5N9>F4, > A489:ABEF< @B:AB BFA9EF<: 

‒ 59;BF>4;ABEFP; 
‒ 8B?7B69KABEFP; 
‒ D9@BAFBCD<7B8ABEFP; 
‒ EBID4AS9@BEFP. 
! J9?PR >B?<K9EF69AAB= BJ9A>< E6B=EF6 <;89?<= 

CB?P;GRFES CB>4;4F9?S@< A489:ABEF< 
6BEEF4A46?<649@OI < A96BEEF4A46?<649@OI 
<;89?<=. 
 

2. �!���� !����!"%&� &$'�"#$"�"�"� 
!�  �%&"$"���!�� �"�Ы+� !�(&� � 
���� 

 

�A4?<; A489:ABEF< A9HF9CDB@OE?B6B7B 
B5BDG8B64A<S 5O? CDB6989A A4 @9EFBDB:89A<< 

�4C48AB= !<5<D<. 

�EAB6AO@< Q?9@9AF4@< E<EF9@O CDB@OE?B6OI 
FDG5BCDB6B8B6 @9EFBDB:89A<S S6?SRFES: 

‒ E<EF9@4 E5BD4 A9HF<, 74;4 < C?4EFB6B= 6B8O - 
8B5O64RM<9 E>64:<AO, 46FB@4F<;<DB64AA4S 
7DGCCB64S ;4@9DA4S GEF4AB6>4, GEF4AB6>4 
CD9864D<F9?PAB7B E5DBE4 6B8O < 8B:<@A4S A4EBEA4S 
EF4AJ<S (D<E.2.1); 

‒ E<EF9@4 CB889D:4A<S C?4EFB6B7B 846?9A<S – 

A47A9F4F9?PAO9 E>64:<AO, 5?B> A4CBDAB= 7D959A>< 
< 5?BKAB->GEFB6O9 A4EBEAO9 EF4AJ<<. 

 
 <EGAB> 2.1 – "9IAB?B7<K9E>4S EI9@4 D4ECB?B:9A<S 

FDG5BCDB6B8B6 @9EFBDB:89A<S 

 

�?S >BAFDB?S C4D4@9FDB6 A4 FDG5BCDB6B8AOI 
E<EF9@4I Q>EC?G4F<DG9FES  E<EF9@4 F9?9@9I4A<>< 
«.A<BD-3», CD98A4;A4K9AA4S 8?S D45BFO 6 EBEF469 
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?B>4?PAB= E9F< A9HF9CDB@OE?4 6 >4K9EF69 
46FB@4F<;<DB64AAB7B 8<EC9FK9DE>B7B CG?PF4 (���) 

��� B59EC9K<649F 6OCB?A9A<9 E?98GRM<I 
HGA>J<=: 

1) @BA<FBD<A7 B5N9>FB6 GCD46?9A<S B F9>GM9@ 
EBEFBSA<< F9IAB?B7<K9E>B7B B5BDG8B64A<S < 
F9IAB?B7<K9E>B7B CDBJ9EE4: 

‒ B5@9A 84AAO@< E >GEFB6O@< >BAFDB??9D4@<; 
‒ BFB5D4:9A<9 K<E?9AAOI < ;A4>B6OI 

C4D4@9FDB6 6 E<EF9@9 6<;G4?<;4J<<; 
‒ 8<EF4AJ<BAAO= >BAFDB?P EBEFBSA<S 

F9IAB?B7<K9E><I GEF4AB6B> >GEFB6B= C?BM48>< E 
� � 8<EC9FK9DE>B7B CGA>F4 (��); 

2) 6B;@B:ABEFP 8<EF4AJ<BAAB7B GCD46?9A<S 
C9D9>?RK4F9?9@ E>64:<A E � � ��; 

3) 4DI<6<DB64A<9 <AHBD@4J<< B EBEFBSA<< 
F9IAB?B7<K9E>B7B B5BDG8B64A<S < 6B;A<>4RM<I 
464D<=AOI <?< CD98464D<=AOI E<FG4J<SI; 

4) HBD@<DB64A<9 < 6O6B8 A4 C9K4FP <AHBD@4J<<  
6 6<89 F45?<KAOI < 7D4H<K9E><I BFK9FB6 < E6B8B> B5 
<;@9A9A<< EBEFBSA<S F9IAB?B7<K9E>B7B 
B5BDG8B64A<S; 

5) BCB69M9A<9 BC9D4F<6AB7B C9DEBA4?4 �� B 
CD98464D<=AOI < 464D<=AOI E<FG4J<SI; 

6) B59EC9K9A<9 E6S;< E 69DIA<@ GDB6A9@ 
GCD46?9A<S 6 EBEF469 ?B>4?PAB= 6OK<E?<F9?PAB= 
E9F<. 

К4:84S >GEFB64S C?BM48>4 BEA4M9A4 
>BAFDB??9DB@ F9?9@9I4A<><, > >BFBDB@G 
CB8>?RK9A4 46FB@4F<>4 CB?96B7B К��. !I9@4 
>GEFB6B= C?BM48>< <EE?98G9@B7B @9EFBDB:89A<S 
CD98EF46?9A4 A4 D<EGA>9 2.2. 

 
 <EGAB> 2.2 –  4ECB?B:9A<9 CD<5BDB6 A4 >GEFB6B= 

C?BM48>9 @9EFBDB:89A<S 

 

�?S G84?9AAB7B GCD46?9A<S �!� ���# A4 
>GEFB6OI C?BM48>4I <ECB?P;GRFES >GEFB6O9 
>BAFDB??9DO «!"�-ZК2», «ScadaPack», «R-AT-

MM», DirectLogic, B&R. 
�?S <;@9D9A<S 895<F4 :<8>BEF< 6 ���# 

«!CGFA<>» <ECB?P;GRFES EK9FK<>< :<8>BEF< 
FGD5<AAO9 "� -1-50 <?< "� -"-50. 

�?S <;@9D9A<S B5N9@4 6B8O, ;4>4K<649@B= 6 
A47A9F4F9?PAO9 E>64:<AO, A4 E>64:<A4I < 
D4ECD989?<F9?PAOI 7D959A>4I ��� >GEFB6OI 
C?BM48B> GEF4AB6?9AO CD9B5D4;B64F9?< D4EIB84 
6<ID96O9 F<C4 «-��!-�<IDP 200-���», 

D4EIB8B@9DO-EK9FK<>< Q?9>FDB@47A<FAO9 F<C4 
«�;?ёF ���». 

�?S >BAFDB?S 846?9A<S 6 A9HF9E5BDAOI 
FDG5BCDB6B84I < 6OEB>BA4CBDAOI 6B8B6B84I 
GEF4AB6?9AO 84FK<>< <;5OFBKAB7B 846?9A<S ����-

��, �9FD4A, �� . �9D984K4 84AAOI E >BAFDB??9DB6 
F9?9@9I4A<>< 6 �� BEGM9EF6?S9FES CB D48<B>4A4?G 
6 J<>?<KAB@ D9:<@9 BCDBE4.  

�5BDG8B64A<9 �� 6>?RK49F 6 E95S: 
‒ E9D69D E5BD4 84AAOI; 
‒ � � EC9J<4?<EF4 К��<�; 
‒ � � 8<EC9FK9D4; 
‒ � � F9IAB?B74. 
 4EE@BFD9AAO9 @9DBCD<SF<S CB B59EC9K9A<R 

59;BC4EABEF< A4 <EE?98G9@B@ B5N9>F9 CB>4;O64RF, 
KFB FDG5BCDB6B8AO9 E<EF9@O <@9RF BCD989?9AAGR 
;4M<M9AABEFP BF 464D<=. �9EFABEFP, A4 >BFBDB= 
D4ECB?B:9AB @9EFBDB:89A<9, S6?S9FES 5B?BF<EFB=, E 
@AB:9EF6B@ 6B8AOI CD97D48, 789 CB889D:4A<9 
A489:ABEF< FDG5BCDB6B8B6 A4 8BEF4FBKAB@ GDB6A9 
EF4AB6<FES CDB5?9@4F<KAO@.  

!?98GRM9= ;484K9= EF4AB6<FES D4EK9F D<E>4 
6B;A<>AB69A<S 464D<< A4 CB86B8AB@ GK4EF>9 
FDG5BCDB6B84, >BFBDO= CB;6B?<F BJ9A<FP 97B 
>B?<K9EF69AAGR I4D4>F9D<EF<>G < E89?4FP 6O6B8 B 
A4<5B?99 K4EFB= 464D<=AB= E<FG4J<<. 

#K<FO64S BEB59AABEF< CDB<;6B8EF64, 
CDB@OE?B6O9 FDG5BCDB6B8O BC4EAO <;-;4 
6B;@B:ABEF< CBS6?9A<S CB:4D4, 4 6 BEB5OI E?GK4SI 
– 6;DO64 [2]. К A4<5B?99 69DBSFAO@ EJ9A4D<S@ 
D4;6<F<S 464D<=AOI E<FG4J<= BFABESFES: 

1) !1: �5D4;B64A<9 < 6;DO6 B5?4>4 FBC?<6AB-

6B;8GLAB= E@9E<, CD< BCD989?9AAOI GE?B6<SI 
BE?B:AS9FES CB:4DB@ D4;?<F<S:  4;DGL9A<9 
FDG5BCDB6B84 → <EF9K9A<9 <?< 6O5DBE 7BDRK9= 
:<8>BEF< <?< ?97>B6BEC?4@9ASRM97BES 74;4 → 

<EC4D9A<9 7BDRK9= :<8>BEF< → B5D4;B64A<9 B5?4>4 
FBC?<6AB-6B;8GLAB= E@9E< → D4ECDBEFD4A9A<9 
B5?4>4 → 6;4<@B89=EF6<9 E <EFBKA<>B@ ;4:<74A<S 
→ 6;DO6 B5?4>4 → F9D@<K9E>B9 < 54D<K9E>B9 
CBD4:9A<9 ;84A<=, B5BDG8B64A<S, ?R89=, 
;47DS;A9A<9 B>DG:4RM9= ED98O: !-�-"-'-�-�;; 

2) !2: �5D4;B64A<9 CB:4D4 D4;?<F<S: 
 4;DGL9A<9 FDG5BCDB6B84 → <EF9K9A<9 7BDRK9= 
:<8>BEF< → B5D4;B64A<9 CB:4D4 D4;?<F<S → 

F9D@<K9E>B9 CBD4:9A<9 ;84A<=, B5BDG8B64A<S, 
?R89=, ;47DS;A9A<9 B>DG:4RM9= ED98O: !-�-"-'-

��-�; 

3) !3:  4;?<6 69M9EF64:  4;DGL9A<9 
FDG5BCDB6B84 → <EF9K9A<9 7BDRK9= :<8>BEF<, 
6BEC?4@9ASRM97BES 74;4 < 8D. BC4EAOI 69M9EF6 → 

;47DS;A9A<9 B>DG:4RM9= ED98O: !-�-"-'-%--. 

! J9?PR A4<5B?99 FBKAB7B BFD4:9A<S CDBJ9EE4 
D4;6<F<S EJ9A4D<S 464D<< A4 B5N9>F9, A9B5IB8<@B 
CBEFDB<FP <@<F4J<BAAGR @B89?P CDBJ9EE4 
6B;A<>AB69A<S 464D<=AB= E<FG4J<<. � 84AAB@ 
E?GK49 8?S BCD989?9A<S 69DBSFABEF< 6B;A<>AB69A<S 
CDB<EL9EF6<S A4 <EE?98G9@B@ B5N9>F9 5G89F 
<ECB?P;B64FPES 7D4HB4A4?<F<K9E><= @9FB8 «89D96B 
EB5OF<=» (D<E. 2.3). 
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 <EGAB> 2.3 – �9D96B EB5OF<= CD< D4;79D@9F<;4J<< FDG5BCDB6B84 

 

 <E>, >4> K4EFBF4 BF>4;4 B5BDG8B64A<S E 
CBE?98EF6<S@< BCD989?9AAB7B GDB6AS ;4 
BCD989?9AAO= 6D9@9AAB= BFD9;B> Q>EC?G4F4J<< 
B5BDG8B64A<S D4EEK<FO649FES CGF9@ C9D9@AB:9A<S 
<AF9AE<6ABEF< 464D<=AOI E<FG4J<= A4 69DBSFABEFP 
6B;@B:AOI CBE?98EF6<= CB HBD@G?9 2.1 [3]. 

 

R" =  λj∙ fi                             (2.1)  
 

789 λj – <AF9AE<6ABEFP 464D<= A4 j-@ GK4EF>9 
F9IAB?B7<K9E>B7B CDBJ9EE4, 7B8-1;  

fi – 69DBSFABEFP 6B;@B:AOI CBE?98EF6<= i-7B 
EJ9A4D<S 464D<<. 

!B7?4EAB 84AAO@, CD98EF46?9AAO@ 6 FDG89 
�4H4DB64 �. �. <AF9AE<6ABEFP BF>4;B6 
FDG5BCDB6B8B6 A9HF< < 74;4: λ = 1,3 ∙ 10-3 7B8-1. 

�CD989?<@ F9IAB79AAO= D<E> 8?S >4:8B7B 
EJ9A4D<S 464D<<: 

R!1 = 1,3 ∙ 10-3 ∙ 0,90 ∙ 0,21 ∙ 0,08 ∙ 0,21 ∙ 0,57 ∙        ∙ 
0,99998 = 2,35 ∙ 10-6 7B8-1; 

R!2 = 1,3 ∙ 10-3 ∙ (0,10 ∙ 1,00 + 0,90 ∙ 0,21 ∙ 0,92 ∙     ∙ 
1,00) ∙ 0,99998 = 3,56 ∙ 10-5 7B8-1; 

R!3 = 1,3 ∙ 10-3 ∙ 0,90 ∙ 0,79 ∙ 1,00 = 9,24 ∙ 10-4 7B8-1. 

�A4K9A<S D<E>B6 CB >4:8B@G EJ9A4D<R 
464D<=AB= E<FG4J<< 6 E<EF9@9 FDG5BCDB6B8B6 
@9EFBDB:89A<S BFD4:9AO 6 F45?<J9 2.12. 

"45?<J4 2.12 – �J9A>4 F9IAB79AAOI D<E>B6 CB >4:8B@G EJ9A4D<R 

№ 
EJ9A4D<S 

�BE?98EF6<S  464D<< 
�EAB6AB= CBD4:4RM<= 

H4>FBD 
R, 7B8-1 

!1 
�5D4;B64A<9 < 6;DO6 B5?4>4 "�!, E 

6B;@B:AO@ B5D4;B64A<9@ CB:4D4 D4;?<F<S 

"9C?B6B9 <;?GK9A<9, 
G84DA4S 6B?A4 

2,35 ∙ 10-6 

!2 �5D4;B64A<9 CB:4D4 D4;?<F<S "9C?B6B9 <;?GK9A<9 3,56 ∙ 10-5 

!3  4;?<6 69M9EF64 ->B?B7<K9E>B9 ;47DS;A9A<9 9,24 ∙ 10-4 

�B86B8S <FB7< BJ9A>< D<E>4, @B:AB E89?4FP 
6O6B8 B FB@, KFB A4<5B?99 69DBSFAO@ EJ9A4D<9@ 
D4;6<F<S 464D<=AB= E<FG4J<< S6?S9FES 
D4;79D@9F<;4J<S FDG5BCDB6B84 59; 
6;DO6BCB:4DBBC4EAOI CBE?98EF6<=, ;A4K9A<9 
CB>4;4F9?S EBEF46?S9F 9,24 ∙ 10-4 7B8-1. �BE?98EF6<9@ 
464D<< S6?S9FES D4;?<6 69M9EF64. �4<5B?99 BC4EAO@ 
EJ9A4D<9@ S6?S9FES D4;79D@9F<;4J<S FDG5BCDB6B84 E 
B5D4;B64A<9@ < 6;DO6B@ B5?4>4 FBC?<6AB-

6B;8GLAB= E@9E<, ;A4K9A<9 CB>4;4F9?S EBEF46?S9F 
2,35 ∙ 10-6 7B8-1. 

 

3. #$������� "�  �$"#$�/&�� #" 
#"�Ы,�!�. !����!"%&� 
&$'�"#$"�"�!Ы) %�%&�  

 

� DB?< CD98?4749@B7B @9DBCD<SF<S CB 
CB6OL9A<R A489:ABEF< D45BFO FDG5BCDB6B8B6 
CD98?4749FES GEF4AB6>4 84FK<>B6 <AHD4;6G>B6B= 
E<EF9@O @BA<FBD<A74 FDG5BCDB6B8B6, >BFBD4S 

CB;6B?<F 69EF< CBEFBSAAO= >BAFDB?P ;4 846?9A<9@ 
A4 GK4EF>4I CB86B8AOI C9D9IB8B6 FDG5BCDB6B8AOI 
E<EF9@. 

!<EF9@4 <@99F 6B;@B:ABEFP 8<EF4AJ<BAAB7B 
>BAFDB?S ;4 F9IA<K9E><@< CB>4;4F9?S@< 
FDG5BCDB6B8AOI E<EF9@. �C9D4F<6ABEFP 
;4>?RK49FES 6 HGA>J<< D4AA9= 8<47ABEF<>< 74;B- < 
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;4M<FO (6OCGE> №6). –!B6B7BDE>, 2003; �"%& $ 
22.0.02-2016 �9;BC4EABEFP 6 KD9;6OK4=AOI 
E<FG4J<SI. &9D@<AO < BCD989?9A<S; �"%&$ 22.8.01-
96 �9;BC4EABEFP 6 KD9;6OK4=AOI E<FG4J<SI. 
�<>6<84J<S KD9;6OK4=AOI E<FG4J<=.  

5. �9;BC4EABEFP $BEE<<. �4M<F4 A4E9?9A<S < 
F9DD<FBD<= BF KD9;6OK4=AOI E<FG4J<= CD<DB8AB7B 
< F9IAB79AAB7B I4D4>F9D4. – ., 1999. 

6. $G>B6B8EF6B CB 89=EF6<S@ BD74AB6 
GCD46?9A<S < E<? $%Ч% CD< G7DB;9 < 6B;A<>AB69A<< 
KD9;6OK4=AOI E<FG4J<=. – ., 1996. 
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�D4EAB>4;4D@9AA4S 14,  BEE<S 

 

�&���� #!"��'���!"� � ��/(������� ��.��"� � � '! 
� � ������ � "�%��������� %� ��"� � 

 

����"�&�/ 

� 84AAB= D45BF9 5O? CDB<;6989A 4A4?<; 
ABD@4F<6AB-CD46B6B= 8B>G@9AF4J<<, 
EF4F<EF<K9E><I 84AAOI CB KD9;6OK4=AO@ E<FG4J<S@ 
CD<DB8AB7B < F9IAB79AAB7B I4D4>F9D4, 4 F4>:9 
BJ9A>4 GEFB=K<6BEF< CDB@OL?9AAB7B I4D4>F9D4 CD< 
KD9;6OK4=AOI E<FG4J<SI CD<DB8AB7B < 
F9IAB79AAB7B I4D4>F9D4. 

�5N9>FB@ <EE?98B64A<S 6 84AAB= D45BF9 S6?S9FES 
�� «�4;CDB@A9HFP – �BE>B6E><= ���».  
1. �!�����/ '�!"0 

1.1 �2545=85 
� A4EFBSM99 6D9@S A96B;@B:AB CD98EF46<FP 

:<;AP K9?B69>4 59; CDB@OL?9AAB= 
<AHD4EFDG>FGDO, >BFBD4S EBEF46?S9F >DGCAGR K4EFP 
DBEE<=E>B= Q>BAB@<><. �4 F9DD<FBD<<  BEE<=E>B= 
$989D4J<< A4IB8SFES EBFA< FOESK CDB@OL?9AAOI 
CD98CD<SF<=, >BFBDO9 A4D4M<64RF E6B< @BMABEF<. 
! B8AB= EFBDBAO, @O CB?GK49@ G69?<K9A<9 
>B?<K9EF64 < >4K9EF64 FB64DB6, AB E 8DG7B= EFBDBAO, 
CD98CD<SF<S G69?<K<64RF CBF9AJ<4?PAO= GM9D5, 
>BFBDO= BA< @B7GF A4A9EF< 6 E?GK49 6B;A<>AB69A<< 
464D<<.  

�@9EF9 E CDB7D9EE<DGRM9= 89SF9?PABEFPR 
K9?B69>4 CDB<EIB8<F < 7?B54?PAB9 <;@9A9A<9 
>?<@4F4, >BFBDB9 @B:9F EF4FP CD<K<AB= 
6B;A<>AB69A<S EF<I<=AOI 598EF6<=. � D9;G?PF4F9 
B5N9>FO @B7GF GFD4F<FP GEFB=K<6BEFP. 
�9GEFB=K<6B9 HGA>J<BA<DB64A<9 CD98CD<SF<= 
@B:9F EF4FP CD<K<AB= 7<59?< B7DB@AB7B >B?<K9EF64 
?R89= < E9DP9;AOI ;47DS;A9A<= B>DG:4RM9= ED98O. 
� E6S;< E QF<@< H4>FBD4@<, B59EC9K9A<9 
GEFB=K<6BEF< CDB@OL?9AAOI B5N9>FB6 S6?S9FES 
CD<BD<F9FAB= ;484K9= 7BEG84DEF64.  

�4 CBE?98A<9 7B8O >B?<K9EF6B CD<DB8AOI < 
F9IAB79AAOI >4F4EFDBH EFD9@<F9?PAB 6B;D4EF49F.  

�  BEE<< CBKF< 60% A4E9?9A<S @B7GF CBC4EFP 6 
;BAG D<E>4 6 D9;G?PF4F9 464D<= A4 BC4EAOI B5N9>F4I 
< CD<DB8AOI 598EF6<=. �5M<= @4F9D<4?PAO= GM9D5 
BF '! 6 2021 7B8G EBEF46<? 47 866,554 @?A. DG5?9= 
[1]. 

1.2 �:BC0;P=>ABP 

�J9A>4 GEFB=K<6BEF< HGA>J<BA<DB64A<S 
CD98CD<SF<= D97?4@9AF<DB64A4 �'! < B5S;4F9?PA4 
8?S 6E9I EFD4F97<K9E><I B5N9>FB6, BC4EAOI 
CDB@OL?9AAOI < QA9D79F<K9E><I B5N9>FB6. [2] 

1.3 &5;P ?@>2545=8O 8AA;54>20=8O 

&9?PR D45BFO S6?S9FES BJ9A>4 GEFB=K<6BEF< 
HGA>J<BA<DB64A<S �� «�4;CDB@A9HFP – 

�BE>B6E><= ���». 
1.4 �040G8 

�?S 8BEF<:9A<S CBEF46?9AAB= J9?< 
EHBD@G?<DB64AO E?98GRM<9 ;484K<: 

�A4?<; ABD@4F<6AB-CD46B6B= 8B>G@9AF4J<< 6 
B5?4EF< GEFB=K<6BEF< CD< KD9;6OK4=AOI E<FG4J<SI; 

�5;BD < 4A4?<; @9FB8<K9E><I G>4;4A<= CB BJ9A>9 
GEFB=K<6BEF<; 

�J9A>4 GEFB=K<6BEF< 6O5D4AAB7B CD98CD<SF<S < 
D4;D45BF>4 @9DBCD<SF<= CB CB6OL9A<R 
GEFB=K<6BEF<. 
2.1 �=0;87 =>@<0B82=>-?@02>2>9 107O 2 >1;0AB8 
CAB>9G82>AB8 ?@8 G@572OG09=OE A8BC0F8OE 

� IB89 4A4?<;4 ;4>BAB84F9?PEF64  $ 6 B5?4EF< 
GEFB=K<6BEF< CD< KD9;6OK4=AOI E<FG4J<SI 
GEF4AB6?9AB, KFB �BCDBEO B59EC9K9A<S 
59;BC4EABEF< A4E9?9A<S < F9DD<FBD<< BF '! 
D9L4RFES A4 6E9I GDB6ASI 6?4EF<: A4K<A4S BF 
�D9;<89AF4  $, ;4>4AK<64S BD74A4@< @9EFAB7B 
E4@BGCD46?9A<S. �8A<@< <; 64:A9=L<I 
@9DBCD<SF<= CD< ;4M<F9 BF '! S6?SRFES 
GEF4AB6?9A<9 >4F97BD<= BC4EABEF< B5N9>FB6 < 
>?4EE<H<>4J<= '! CB BCD989?9AAO@ CD<;A4>4@, KFB 
CB;6B?S9F D4;D45BF4FP <?< CD98?B:<FP @9DBCD<SF<S 
CB B59EC9K9A<R <?< CB6OL9A<R 59;BC4EABEF< CD< 
6B;A<>AB69A<< '!, @<A<@<;<DB64FP ;4FD4FO, 6D9@S 
D94>J<< 7BEG84DEF69AAB= 6?4EF<. �E9 QFB CB;6B?S9F 
CD98BF6D4F<FP G7DB;O 8?S :<;A< < ;8BDB6PS 7D4:84A 
<?< @<A<@<;<DB64FP <I CBE?98EF6<S [3]. 

�?4AO CDB69DB>, BEAB64A<S 8?S <I CDB6989A<S < 
CD46B6O9 <AEFDG@9AFO, CD<@9AS9@O9 
>BAFDB?PAO@< BD74A4@< 6 IB89 CDB69DB>, 
BC<EO64RFES �BEF4AB6?9A<9@ �D46<F9?PEF64  $ < 
$989D4?PAO@ ;4>BAB@. �9; CDB69DB> BEGM9EF6?SFP 
D97G?<DB64A<9 6 B5?4EF< '! A9 CD98EF46?S9FES 

6B;@B:AO@. �BD@4F<6AO9 8B>G@9AFO 
GEF4A46?<64RF D4;?<KAO9 6<8O CDB69DB> < 
FD95B64A<=, >BFBDO9 8B?:AO 6OCB?ASFP 
>BAFDB?<DG9@O9 ?<J4.  
2.2 �=0;87 <5B>48: >F5=:8 CAB>9G82>AB8 
?@><OH;5==>3> >1N5:B0 ?@8 G@572OG09=OE 
A8BC0F8OE 

�DB@OL?9AAB9 CD98CD<SF<9 @B:AB 
D4EE@4FD<64FP >4> EB6B>GCABEFP 5B?PLB7B 
>B?<K9EF64 ;84A<= < EBBDG:9A<=, 789 D4ECB?B:9AO 
J9I4, B5BDG8B64A<9, FBC?<6AO9 < <A:9A9DAO9 
>B@@GA<>4J<<, FD4AECBDF, E<EF9@O GCD46?9A<S < 
E6S;<, 4 F4>:9 EBBDG:9A<= 48@<A<EFD4F<6AB7B, 
5OFB6B7B < IB;S=EF69AAB7B A4;A4K9A<S. 

�E?< B5N9>F CBC4849F 6 ;BAG 89=EF6<S '!, FB BA 
@B:9F BFK4EF< ?<5B 6E9J9?B GFD4F<FP GEFB=K<6BEFP 
HGA>J<BA<DB64A<S. �D< BFEGFEF6<< 8B?:AB= 
CB87BFB6>< CDB@OL?9AAB7B B5N9>F4 > '!, BA @B:9F 
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B>4;4FP E9DP9;AB9 A974F<6AB9 6?<SA<9 A4 
B>DG:4RMGR ED98G, DS8B@ EFBSM<9 ;84A<S < 
A4E9?9A<9. �?S CD98BF6D4M9A<S 84AAOI 
CBE?98EF6<=, D4;D45BF4A DS8 @9FB8<>, >BFBDO9 
CB;6B?SRF BJ9A<FP GEFB=K<6BEFP < CD98?B:<FP 
@9DBCD<SF<S CB 99 G?GKL9A<R 6 E?GK49 
A9B5IB8<@BEF<. 

"9A89AJ<9= CBE?98A<I ?9F S6?S9FES 4A4?<; D<E>4 
< 69DBSFABEF< 6B;A<>AB69A<S '!. Э>BAB@<K9E>< 
7BD4;8B QHH9>F<6A99 A4CD46<FP ED98EF64 A4 
<89AF<H<>4J<R BC4EABEF< '! < CD98BF6D4M9A<9 
GM9D54, A9:9?< 6B;@9EF<FP QFBF GM9D5. 

�89AF<H<>4J<S BC4EABEF< '! – CDBJ9EE 
6OS6?9A<S, D4ECB;A464A<S < >4K9EF69AAB7B BC<E4A<S 
BC4EABEF< '! [4].  

�B8 <89AF<H<>4J<9= CBA<@49FES GEF4AB6?9A<9 
<EFBKA<>B6 '!, CD<K<A < K4EFBF <I 6B;A<>AB69A<S, 
4 F4>:9 BJ9A>G CBE?98EF6<=. �DBJ9EE 
<89AF<H<>4J<< CD98EF46?9A A4  <EGA>9 1. 

�BE?9 FB7B, >4> CDB6989A 4A4?<; 
F9IAB?B7<K9E>B7B CDBJ9EE4, @4F9D<4?PAB-

F9IA<K9E>B7B >B@C?9>E4, D4ECB?B:9A<S B5N9>F4 
BFABE<F9?PAB ;BA :<?B= ;4EFDB=><, CD<DB8AB-

>?<@4F<K9E><9 GE?B6<= 6 @9EF9 D4ECB?B:9A<S 
B5N9>F4, BEGM9EF6?S9FES <89AF<H<>4J<S <EFBKA<>B6 
'!. 

 
 <EGAB> 1. ЭF4CO <89AF<H<>4J<< BC4EABEF< '! 

�4 C9D6B@ QF4C9 EBEF46?SRF C9D9K9AP 
B5BDG8B64A<S < F<CB6 69M9EF6, >BFBDO9 GK4EF6GRF 6 
CDB<;6B8EF69. 

�4 6FBDB@ QF4C9 GEF4A46?<64RF EB5OF<S, <;-;4 
>BFBDOI 6B;@B:AB CBS6?9A<9 '!, EBEF46?SRF 
C9D9K9AP F4><I EB5OF<=. "4><@< EB5OF<S@< 
S6?SRFES: BF>4;O B5BDG8B64A<S, K9?B69K9E><= 
H4>FBD, 6A9LA<9 6B;89=EF6<S CD<DB8AB7B < 
F9IAB79AAB7B I4D4>F9D4.  

�4 FD9FP9@ QF4C9 BCD989?SRFES CD<K<AO < 
GE?B6<S 6B;A<>AB69A<S CBE?98EF6<= '!. "4><@< 
CD<K<A4@< @B7GF S6?SFPES: A9E6B96D9@9AAB9 
B5A4DG:9A<9 < EBB5M9A<9 B 6B;A<>AB69A<< '!, 
@98?9AAO9 BC9D4F<6AO9 89=EF6<S 464D<=AB-

EC4E4F9?PAOI E?G:5, A4DGL9A<9 F9IA<>< 
59;BC4EABEF< < CDBK<9 GE?B6<S. 

�4 K9F69DFB@ QF4C9 CDB<EIB8<F <EE?98B64A<9 
EF4F<EF<>< CB BF>4;G B5BDG8B64A<S, CDB<;6B8<FES 
4A4?<; 6B;A<>AB69A<S D<E>B6 E CB@BMPR D4;?<KAOI 
@9FB8B6. 

 9;G?PF4FB@ <89AF<H<>4J<< S6?S9FES 
D4EE@BFD9A<9 D4;?<KAOI EJ9A4D<96 D4;6<F<S 464D<=, 

CBE?98EF6<S >BFBDOI ;46<ESF BF FB7B, >4>B9 
B5BDG8B64A<9 < >4><9 69M9EF64 6B6?9K9AO 6 
F9IAB?B7<K9E><= CDBJ9EE CD98CD<SF<S. � F4><@ 
64D<4AF4@ BFABESFES:  

�64D<<, CD<6B8SM<9 > 6;DO6G; 
�64D<<, CD<6B8SM<9 > CB:4DG; 
�64D<<, CD<6B8SM<9 > FB>E<K9E>B@G CBD4:9A<R; 
�DG7<9 464D<<. 
�BE?9 <89AF<H<>4J<< BC4EABEF9= '! 

A9B5IB8<@B BJ9A<FP 69DBSFABEF< <I 6B;A<>AB69A<S 
< GM9D5, >BFBDO= BA< @B7GF A4A9EF<. �?S QFB7B 
EGM9EF6GRF D4;?<KAO9 @9FB8O, >BFBDO9 7?B54?PAB 
@B:AB D4;89?<FP A4 >B?<K9EF69AAO9 < >4K9EF69AAO9 
( <EGAB> 2) [5,6]. �4AAO9 @9FB8O S6?SRFES 
<AEFDG@9AF4D<9@ < 8?S >4:8B= E<FG4J<< 
@B8<H<J<DGRFES.  

� IB89 ED46A<F9?PAB7B 4A4?<;4 CB BJ9A>9 
GEFB=K<6BEF< CDB@OL?9AAB7B B5N9>F4 5O? 
D4EE@BFD9A DS8 @9FB8B6 < @9FB8<>, B5?4EF< <I 
CD<@9A9A<S, 8BEFB<AEF64 < A98BEF4F><. �B 
D9;G?PF4F4@ 4A4?<;4 A4<5B?99 CB8IB8SM<@< 
S6?SRFES: 

 9>B@9A84J<< CB BJ9A>< GEFB=K<6BEF< 
HGA>J<BA<DB64A<S B5N9>F4 Q>BAB@<>< <?< B5N9>F4 
:<;A9B59EC9K9A<S A4E9?9A<S CD< 6B9AAOI 
>BAH?<>F4I, 4 F4>:9 KD9;6OK4=AOI E<FG4J<= (��!" 
  22.2.12-2020); 

�4FD<J4 D<E>B6. 
�5BEAB64A<9@ 8?S 6O5BD4 C9D6B= @9FB8<>< 

S6?S9FES FB, KFB BA4 D4EE@4FD<649F >BA>D9FAB 
GEFB=K<6BEFP CD98CD<SF<S < @B:9F <ECB?P;B64FPES 
>4> A4 89=EF6GRM9@ B5N9>F9, F4> < CD< 97B 
@B89DA<;4J<< < D9>BAEFDG>J<<. �4FD<J4 D<E>B6 
5O?4 6O5D4A4 <EIB8S <; EBB5D4:9A<=, KFB QFBF 
@9FB8 S6?S9FES A4<5B?99 CB8IB8SM<@ < CDBEFO@ 8?S 
FB7B, KFB5O BJ9A<FP GEFB=K<6BEFP. �4AAO= @9FB8 
CB;6B?S9F CB?GK<FP A47?S8AB9 BFB5D4:9A<9 
D9;G?PF4FB6 CB GEFB=K<6BEF<: 

�E?< D<E> B>4;O649FES 6 >D4EAB= ;BA9 – 

CD98CD<SF<9 A9GEFB=K<6B; 
�E?< D<E> B>4;O649FES 6 :9?FB= <?< ;9?9AB= ;BA9 

– CD98CD<SF<9 GEFB=K<6B. 
2.3. �F5=:0 CAB>9G82>AB8 DC=:F8>=8@>20=8O 
?@><OH;5==>3> >1N5:B0 ?> 2O1@0==O< 
<5B>48:0<. 

�O? D4EE@BFD9A E4@ B5N9>F, EB5D4A4 < 
CDB<;6989A4 4A4?<F<>4 '! CD<DB8AB7B < 
F9IAB79AAB7B I4D4>F9D4 6 �BE>69 ;4 CBE?98A<9 10 
?9F, CDB<;6989A4 BJ9A>4 GEFB=K<6BEF<. 

�J9A>4 GEFB=K<6BEF< B5N9>F4 5O?4 CDB<;6989A4 
CB 86G@ @9FB8<>4@: 

! CB@BMPR @4FD<JO CBE?98EF6<=/69DBSFABEF<. 
 9>B@9A84J<< CB BJ9A>9 GEFB=K<6BEF< 

HGA>J<BA<DB64A<S B5N9>F4 Q>BAB@<>< <?< B5N9>F4 
:<;A9B59EC9K9A<S A4E9?9A<S CD< 6B9AAOI 
>BAH?<>F4I, 4 F4>:9 KD9;6OK4=AOI E<FG4J<= (��!" 
  22.2.12-2020). 

� IB89 4A4?<;4 CB 6OL9C9D9K<E?9AAO@ 
@9FB8<>4@ 5O?B 6OS6?9AB: 

�5N9>F B7D4A<K9AAB GEFB=K<6 CB D9>B@9A84J<S@ 
(��!"   22.2.12-2020); 
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�5N9>F GEFB=K<6 CB 4A4?<;G E CB@BMPR @4FD<JO 
D<E>B6. 

�D< QFB@ B59 @9FB8<>< CB;6B?SRF CB?GK<FP 
CDBEFB=, 5OEFDO=, A47?S8AO= D9;G?PF4F, >BFBDO= A9 
FD95G9F CD<@9A9A<S EC9J<4?<;<DB64AAB7B ��. 
3. �0:;NG5=85 

� D45BF9 5O? CDB6989A B5;BD < 4A4?<; 
ABD@4F<6AB-CD46B6B= 8B>G@9AF4J<<, >BFBD4S 
GEF4A46?<649F 6;4<@BE6S;P @9:8G GDB6AS@< 6?4EF< 
< <I CB?AB@BK<S@< 6 B5?4EF< '!. "4>:9 QF< 
8B>G@9AFO CD98NS6?SRF FD95B64A<S CB 
CD98GCD9:89A<R '! < ?<>6<84J<< <I CBE?98EF6<=, 
GEF4A46?<64RF BF69FEF69AAOI ?<J < FD95B64A<S 8?S 
CDB6989A<S CDB69DB>, 59; >BFBDOI A96B;@B:AB 
BEGM9EF6?SFP D97G?<DB64A<9 6 B5?4EF< '!. 

�O?B 6OS6?9AB, KFB 6 A4EFBSM99 6D9@S A4<5B?99 
QHH9>F<6AO@ @9FB8B@ CB B59EC9K9A<R 
59;BC4EABEF< CD< '! CD<DB8AB7B < F9IAB79AAB7B 
I4D4>F9D4 S6?S9FES GCD46?9A<9 D<E>4@<, CBE>B?P>G 
QFB Q>BAB@<K9E>< 6O7B8A99, K9@ 6B;@9M4FP 
CBE?98EF6<S.  

�O?4 CDB6989A4 BJ9A>4 GEFB=K<6BEF< D45BFO 
�BE>B6E>B7B ���. � D9;G?PF4F9 4A4?<;4 CB 
6O5D4AAO@ @9FB8<>4@ 5O?B GEF4AB6?9AB, KFB 
CD98CD<SF<9 GEFB=K<6B.  
!��!�� ��"� �"# / 

1. �FB7< 89SF9?PABEF< �'!. 
2. $989D4?PAO= ;4>BA BF 12 H96D4?S 1998 7. № 

28-$� «� 7D4:84AE>B= B5BDBA9» (E <;@9A9A<S@< A4 
11 <RAS 2021 7B84). 

3. $989D4?PAO= ;4>BA BF 21.12.1994 №68-$� 
«� ;4M<F9 A4E9?9A<S < F9DD<FBD<= BF KD9;6OK4=AOI 
E<FG4J<= CD<DB8AB7B < F9IAB79AAB7B I4D4>F9D4». 

4. ��!"   55059=2012 «�9;BC4EABEFP CD< 
KD9;6OK4=AOI E<FG4J<SI. ���������"  �!�� 
' ���Ы'������ !�"#�&��. "9D@<AO < 
BCD989?9A<S». 

5. �B8 B5M9= D984>J<9= $4?9964 �.�. 
#CD46?9A<9 D<E>4@< F9IAB79AAOI >4F4EFDBH < 
EF<I<=AOI 598EF6<= (8?S DG>B6B8<F9?9= 
BD74A<;4J<=) – �.: $��# ���� ��'! ($&), 2016. 
– 286 E. 

6. ��!"   58771-2019 «���������" 
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6 8B546?9A<< @<>DBBD74A<;@B6, >BFBDO9 6O;O64R 
5<B89EFDG>J<R A9HFSAB= H4;O. �?S QFB7B <ECB?P;G-
RFES @AB7BK<E?9AAO9 5<BCD9C4D4FO < 47DBF9IA<K9-
E><9 CD<9@O, <AF9AE<H<J<DGRM<9 D4;DGL9A<9 G7-
?96B8BDB8AB7B >B@CBA9AF4. 
�<B?B7<K9E><9 @9FB8O B59;6D9:<64A<S ;47DS;-

A9AAB= A9HFPR <?< A9HF9CDB8G>FB@ CBK6O CB8D4;-
89?SRFES A4 A4 5<BD9@98<4J<R < H<FBD9@98<4J<R. 
�<BD9@98<4J<S – @9FB8 D4;?B:9A<S A9HF< < 

A9HF9CDB8G>FB6 66989AAO@< 6 A9HF9EB89D:4M<= 
BFIB8 A9HF9B><E?SRM<@< @<>DBBD74A<;@4@<. 
(<FBD9@98<4J<S BEAB64A4 A4 6A9E9A<< G8B5D9-

A<= < CBE969 EC9J<H<K9E><I 6<8B6 FD46. +4EFB CD< 
B59;6D9:<64A<< !%" QF< @9FB8O <ECB?P;GRFES EB6-
@9EFAB. 
#D< <ECB?P;B64A<< 84AAB7B @9FB84 B5D4;GRFES 

6O5DBEO 6 4F@BEH9DAO= 6B;8GI, E6S;4AAO9 E <EC4D9-
A<9@ A9HF< < A9HF9CDB8G>FB6, 4 F4>:9 D45BFB= 86<-
74F9?9= F9IA<K9E><I ED98EF6. � 4F@BEH9DAO= 6B;8GI 
BF D45BF4RM9= A4 C?BM48>9 F9IA<>< 5G8GF CBEFG-
C4FP F4><9 ;47DS;ASRM<9 69M9EF64, >4> CO?P A9BD74-
A<K9E>4S, B>E<8O 4;BF4, G7?9DB8O, E9DO, E4:4, G7?9-
6B8BDB8O. 
!9 E@BFDS A4 6O5DBEO ;47DS;ASRM<I 69M9EF6 6 

4F@BEH9DAO= 6B;8GI 6B 6D9@S D94?<;4J<< 5<B?B7<-
K9E><I @9FB8B6, 84AA4S 7DGCC4 @9FB8B6 S6?S9FES B8-
AB= <; A4<5B?99 Q>B?B7<K9E>< K<EFOI, AB B5?4EFP 
CD<@9A9A<S B7D4A<K<649FES >BA>D9FAO@< GE?B6<-
S@<: 8<4C4;BA 4>F<6ABEF< 5<BCD9C4D4FB6, F9@C9D4-
FGDB= B>DG:4RM9= ED98O, ><E?BFABEFPR, 4QDB5-
AO@< GE?B6<S@<. 
'K<FO64S A9B5IB8<@BEFP EB;84A<S BCD989?9A-

AOI GE?B6<= 8?S CDBF9>4A<S CDBJ9EE4 5<BD9@98<4-
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J<<, 84AAO= @9FB8 EK<F49FES B8A<@ <; A4<5B?99 QH-
H9>F<6AO@< < C9DEC9>F<6AO@< [2]. #D9<@GM9EF6B 
84AAB7B @9FB84 A48 8DG7<@< B59EC9K<649FES E?98G-
RM<@< H4>FBD4@<: @<A<@4?PAB9 6B;89=EF6<9 A4 
>B@CBA9AFO B>DG:4RM9= ED98O; @<A<@4?PAB9 >B-
?<K9EF6B A9B5IB8<@OI F9IA<K9E><I ED98EF6, A9;A4-
K<F9?PAO9 H<A4AEB6O9 ;4FD4FO. 

 

3. "����$�����!�� ���$/�!�!!"� 
!�(&0. ��� !�(&�#$"�'�&"  #"+�/ 
�%#"�0�'/ ��"�"��+�%�&�  �&"�/ 
"����$�����!�/  
�<BD9@98<4J<S CBK6 BEAB6O649FES A4 <ECB?P;B-

64A<< F9IAB?B7<=, >BFBDO9 6B;89=EF6GRF A4 E4@ ;4-
7DS;A<F9?P. CD< QFB@ CDB<EIB8<F 89EFDG>J<S <?< 
B><E?9A<9 FB>E<KAOI 69M9EF6 <?< <I FD4AEHBD@4-
J<S 6 @9A99 FB>E<KAO9 69M9EF64 <?< <I FD4AEHBD@4-
J<S 6 @9A99 FB>E<KAO9 EB98<A9A<S.  
� 5<BD9@98<4J<< <ECB?P;G9FES >4> EF<@G?<DB64-

A<9 @9EFAB= CBK69AAB= @<>DBH?BDO, B5?484RM9= 
ECBEB5ABEFPR > B><E?9A<R A9HFSAOI G7?96B8BDB-
8B6, F4> < 6A9E9A<9 6 @9EF4 ;47DS;A9A<S 5<BCD9C4D4-
FB6–A9HF989EFDG>FBDB6 (4G7@9AF4J<S). � A4EFBSM99 
6D9@S CBEFBSAAB D4;D454FO64RFES AB6O9 @<>DB5AO9 
CD9C4D4FO-89EFDG>FBDO, EC9J<H<KAO9 > BCD989?9A-
AO@ 6<84@ G7?96B8BDB8AOI EG5EFD4FB6, < AB6O9 F9I-
AB?B7<K9E><9 D9L9A<S, CB;6B?SRM<9 CB?ABEFPR 
?<>6<8<DB64FP CBE?98EF6<S 464D<=AOI < E<EF9@4F<-
K9E><I G7?96B8BDB8AOI ;47DS;A9A<= 6B8O < CBK6O < 
6BEEF4AB6<FP CD<DB8AGR, B>DG:4RMGR ED98G. 
#B CD<ASFB= @9:8GA4DB8AB= >?4EE<H<>4J<< 

5<BD9@98<4J<BAAO9 F9IAB?B7<< 89?SFES A4 FD< 
7DGCCO. 
�<BD9@98<4J<S ex situ: 
– <;6?9K9A<9 ;47DS;A9AAB= CBK6O, C9D9@9M9A<9 

99 A4 C?BM48>< B59;6D9:<64A<S, 47DBF9IA<K9E><9 
D45BFO; 
– BF@O64A<9 <;6?9K9AAB= CBK6O BF ;47DS;A9A<S 

(6 BEAB6AB@ BF A9HF<), 6B;6D4M9A<9 A4 CD9:A99 @9-
EFB < CDB6989A<9 @9?<BD4J<<;  
– Q>E>464J<S CBK6O < CDB6989A<9 :<8>BH4;AB= 

<?< F69D8BH4;AB= H9D@9AF4J<< 6 5<BD94>FBD4I E 8B-
546?9A<9@ 5<B79AAOI Q?9@9AFB6 6 4QDB5AOI <?< 
4A4QDB5AOI GE?B6<SI (A9E>B?P>B 8A9= <?< @9ESJ96, 
EA<:9A<9 >BAJ9AFD4J<< >E9AB5<BF<>4 A4 @<A<@G@ 
90%).  

�<BD9@98<4J<S on site:  

– ;47DS;A9AA4S CBK64 BEF49FES A4 @9EF9;  
– CDB6B8SFES @9?<BD4J<S, 5<BEF<@G?<DB64A<9, 

H<FBD9@98<4J<S (;4 B8<A, 864 7B84, EA<:9A<9 >BA-
J9AFD4J<< FB>E<>4AF4 A4 60–90%);  

– ;47DS;A9AA4S CBK64 BEF49FES A4 @9EF9, FB?P>B 
CD< A9B5IB8<@BEF< @9I4A<K9E>< EA<@49FES 69DI-
A<=, E<?PAB ;47DS;A9AAO= E?B= CBK6O, 84?99 CDB6B-
8SFES B5D45BF>4 5<BCD9C4D4F4@<-89EFDG>FBD4@< < 
69EP >B@C?9>E 47DBF9IA<K9E><I D45BF (;4 C9D<B8 BF 
86GI 8B K9FODёI ?9F < 5B?99, 8BEF<749FES EA<:9A<9 
>BAJ9AFD4J<< >E9AB5<BF<>4 8B 90%).  
�<BD9@98<4J<S in situ (;47DS;A9A<9 A4IB8<FES 

CB8 CB69DIABEFPR CBK6O):  

– 5<B69AF<?<DB64A<9, ;4>4K>4 6B;8GI4, CDB8B?-
:<F9?PABEFP – BF A9E>B?P><I 8A9= 8B @9ESJ4, EA<:9-
A<9 >BAJ9AFD4J<< >E9AB5<BF<>4 A4 90–99%; 

– 5<B54D5BF<DB64A<9, ;4>4K>4 C<F4F9?PAOI D4E-
F6BDB6, CDB8B?:<F9?PABEFP, BF A9E>B?P><I 8A9= 8B 
@9ESJ4, EA<:9A<9 >BAJ9AFD4J<< >E9AB5<BF<>4 A4 
90–99%; 

– 5<B89EFDG>J<S CD< BF>4K>9 :<8>B= H4;O ;4-
7DS;A<F9?S CB8 64>GG@B@ (CDB8B?:<F9?PABEFP – BF 
A9E>B?P><I 8A9= 8B @9ESJ4 < 7B84).  
�B?PLB9 D4ECDBEFD4A9A<9 CB?GK<?< F9IAB?B7<< 

E CD<@9A9A<9@ D4;?<KAOI 5<BCD9C4D4FB6, EB89D:4-
M<I @<>DBBD74A<;@O, ECBEB5AO9 D4;DGL4FP FB>E<-
>4AF. 
(<FBD9@98<4J<S CD98EF46?S9F EB5B= 5<B?B7<K9-

E><= CDBJ9EE, <ECB?P;GRM<= 9EF9EF69AAGR D4EF<-
F9?PABEFP 8?S D4;?B:9A<S < G84?9A<S ;47DS;ASRM<I 
69M9EF6 6 CBK64I <?< 7DGAFB6OI 6B84I.  
"EAB6AO9 CD9<@GM9EF64 <ECB?P;B64A<S @9FB84 

H<FBD9@98<4J<S: BFABE<F9?PAB A<;>4S EFB<@BEFP; 
CDBEFBF4 D94?<;4J<<; A9E>B?P>B @9I4A<;@B6 G84?9-
A<S; Q>B?B7<KABEFP; QEF9F<KABEFP; EA<:49F >B?<K9-
EF6B BFIB8B6, 6O6B;<@OI A4 E64?>G; 6B;@B:ABEFP 
E5BD4 D4EF<F9?PAB7B @4F9D<4?4.  
!98BEF4F>< @9FB84: 5B?99 8?<F9?PAO9 EDB>< CB 

ED46A9A<R E 8DG7<@< @9FB84@<; ;46<E<@BEFP BF CB-
7B8AOI GE?B6<=; 6B;@B:ABEFP A9GEF4AB6?9AAB9 6?<-
SA<9 A4 C<M96O9 J9C<; D9;G?PF4FO @B7GF 5OFP <;@9-
A9AO.  
(<FBD9@98<4J<S, >4> CD46<?B, 89L96?9, K9@ 4?P-

F9DA4F<6AO9 ECBEB5O BK<EF>< 7DGAF4, F4>< >4> 6O-
9@>4 7DGAF4, B5D45BF>4 CBK6O, CDB@O6>4 CBK6O <?< 
Q>EFD4>J<S. #BE?9 ;469DL9A<S C9D6BA4K4?PAB= CB8-
7BFB6>< CBK6O < CBE48>< D4EF9A<= EFB<@BEFP H<FB-
D9@98<4J<< CBA<:49FES 8B @<A<@G@4. �DB@9 FB7B, 
D4EF9A<S A9 EA<:4RF >4K9EF6B CBK6O < A9 CD<6ABESF 
A<>4>B7B 6FBD<KAB7B ;47DS;A9A<S CB ED46A9A<R E 
FD48<J<BAAO@< @9FB84@<. "5M9EF69AABEFP CB?B-
:<F9?PAB 6BECD<A<@49F H<FBD9@98<4J<R, EK<F4S 9ё 
Q>B?B7<K9E>< K<EFO@ CB8IB8B@ > BK<EF>9 ;47DS;A9A-
AOI CBK6 [3].  

&4><@ B5D4;B@, H<FBD9@98<4J<S <@99F 5B?PLB= 
CBF9AJ<4? 8?S BK<EF>< CBK6, ;47DS;AёAAOI G7?96B-
8BDB84@<. �?S CB6OL9A<S 99 QHH9>F<6ABEF< A9B5-
IB8<@ CD9864D<F9?PAO= 4A4?<; BEB59AABEF9= D4EF9-
A<=, CBE>B?P>G 6 BEAB69 H<FBD9@98<4J<< ?9:4F CDB-
J9EEO :<;A989SF9?PABEF< D4EF9A<=, >BFBDO9 698GF > 
897D484J<< ;47DS;A<F9?S, 97B G84?9A<R (K9D9; 4>>G-
@G?SJ<R <?< CD< <EC4D9A<<) ?<5B <@@B5<?<;4J<< 
[4]. 

�ECB?P;B64A<9 5<B?B7<K9E><I @9FB8B6 8?S B59;-
6D9:<64A<S ;47DS;A9AAOI CBK6 S6?S9FES B8A<@ <; 
A4<5B?99 C9DEC9>F<6AOI < 59;BC4EAOI 8?S B>DG:4-
RM9= ED98O A4CD46?9A<=. 

 

4. �"%%&�!"���!�� ���$/�!�!!"� 
!�(&0. ��� !�(&�#$"�'�&"  #"+�/ 
#" %$��%&�"  ��"$� �����*�� � 
(�"&$� �����*�� 

�;69EF9A ECBEB5 BK<EF>< < D9>G?PF<64J<< A9HF9-
;47DS;A9AAOI CBK6 E <ECB?P;B64A<9@ EBD59AF4 A4 BE-
AB69 J9B?<F4 [5].  
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�4AAO= ECBEB5 CD98GE@4FD<649F CBE?98B64F9?P-
AB9 6A9E9A<9 6 BK<M49@GR CBK6G CD<DB8AB7B J9B-
?<F4 E EB89D:4A<9@ >?<ABCF<?B?<F4 65-70% E D4;@9-
DB@ HD4>J<= 1-3 @@ < 8B;B= 6A9E9A<S 150 7/>7 CBK6O 
< 7G@<AB6B7B CBDBL>BB5D4;AB7B CD9C4D4F4 A4 BE-
AB69 5GDB7B G7?S E EB89D:4A<9@ 7G@<AB6OI ><E?BF 
A9 @9A99 73-82% 8B;B= 6A9E9A<S 15 7/@2 CBK6O.  
�4?99 BEGM9EF6?SRF DOI?9A<9 A4 7?G5<AG ;47DS 

;A9A<S, CD< QFB@ 6?4:ABEFP CBK6O CB889D:<64RF A4 
GDB6A9 60% < D9>G?PF<64J<R BEGM9EF6?SRF 6 F9K9-
A<9 4-6 @9ESJ96. &9@C9D4FGD4 6B;8GI4 B>DG:4RM9= 
ED98O 8B?:A4 5OFP 6OL9 +3°%. #D98?4749@O= ECB-
EB5 BK<EF>< < D9>G?PF<64J<< A9HF9;47DS;A9AAOI 
CBK6 B59EC9K<649F CB6OL9A<9 >4K9EF64 BK<EF>< 
CBK6 6 CDBJ9EE9 D9>G?PF<64J<<, EA<:9A<9 EB89D:4-
A<S A9HF9;47DS;A9A<= A<:9 1 7/>7, 6B;@B:ABEFP 
84?PA9=L97B <ECB?P;B64A<S BK<M9AAB= CBK6O 8?S 
6B;89?O64A<S E9?PE>BIB;S=EF69AAOI >G?PFGD A4 E?9-
8GRM<= 7B8. 
$9>G?PF<64J<S A9HF9;47DS;A9AAB= CBK6O 6B;-

@B:A4 CB ED98EF64@ <ECB?P;B64A<S 48EBD5J<BAAB-
B><E?<F9?PAB7B ECBEB54. �4AAO= ECBEB5 ;4>?RK4-
9FES 6B 6A9E9A<9 6 ;47DS;A9AAGR CBK6G 59AFBA<FB-
6B= 7?<AO < <A9DFAB7B EBD59AF4, F4> :9 6 A9HF9;4-
7DS;A9AAO= 7DGAF 8BCB?A<F9?PAB 6ABESF B>E<79AAB9 
EB98<A9A<9. [6] 

�9AFBA<FB6GR 7?<AG 66B8SF 6 6<896B8AB7B 79?S, 
4 99 ?<FB?B7<K9E>4S EFDG>FGD4 EB89D:<F CD<DB8AO= 
>4F4?<;4FBD 89EFDG>J<< B>E<79AAOI EB98<A9A<= CD< 
E?98GRM9@ EBBFABL9A<< >B@CBA9AFB6, % @4E: <E-
IB8AO= A9HF9;47DS;A9AAO= 7DGAF <?< A9HF9L?4@ - 
40-99; 6B8AO= 79?P 59AFBA<FB6B= 7?<AO - 0,5-30; B>-
E<79AAB9 EB98<A9A<9 - 0,5-15; <A9DFAO= EBD59AF - 0-

30. 

$9;G?PF4FB@ S6?S9FES CB?A4S I<@<K9E>4S B><E?<-
F9?PA4S 89EFDG>J<S ;47DS;ASRM<I G7?96B8BDB8AOI 
EB98<A9A<=, 6 D9;G?PF4F9 K97B <EIB8AO= A9HF9;4-
7DS;A9AAO= 7DGAF EF4AB6<FES Q>B?B7<K9E>< 59;BC4E-
AO@ < CD<7B8AO@ 8?S D4;6<F<S CD<DB8AOI 5<B79B-
J9AB;B6. 
%CBEB5 H<FBD9@98<4J<< CBK6O, ;47DS;A9AAB= G7-

?96B8BDB84@<, 6>?RK49F CBE96 D4EF9A<=-H<FBD9@9-
8<4AFB6 < CD<@9A9A<9 EGEC9A;<< LF4@@4 @<>DBBD-
74A<;@4–89EFDG>FBD4 G7?96B8BDB8B6, EF<@G?<DGR-
M97B DBEF D4EF9A<= 8?S GE>BD9A<S E>BDBEF< BK<EF>< 
CBK6 A4 E<?PAB ;47DS;A9AAOI GK4EF>4I [7].  

#D< CBE969 <ECB?P;GRF E9@9A4 ?RJ9DAO CBE96-
AB= Medicago sativa <?< CL9A<JG B;<@GR Triticum 
durum, < EGEC9A;<R >?9FB> LF4@@4 Rhodococcus 
erythropolis ��  EB6@9EFAB E EB89D:4M9= H<FB7BD-
@BAOED98B= >G?PF<6<DB64A<S. ,F4@@ Rhodococcus 

erythropolis ��  CD<@9ASRF 6 >4K9EF69 H<FBEF<@G-
?SFBD4 DBEF4 D4EF9A<=. 
#D<@9A9A<9 D4EF<F9?PAB-@<>DB5AB= 4EEBJ<4J<< 

CB;6B?S9F BK<M4FP A4 67% 5B?99 ;47DS;A9AAGR 
CBK6G A9HF9CDB8G>F4@< CB ED46A9A<R E FD48<J<BA-
AO@< @9FB84@<. &4>:9 ;A4K<F9?PAO@< CD9<@GM9-
EF6B@ S6?S9FES BFEGFEF6<9 A9B5IB8<@BEF< CD9864D<-
F9?PAB7B 6A9E9A<S @<A9D4?PAOI G8B5D9A<=, 6 D9-
;G?PF4F9 K97B EA<:4RFES H<A4AEB6O9 ;4FD4FO < C9-
D<B8 BK<EF><.  

 

5. ����.+�!�� 

$4EE@BFD9AO @9FB8O B59;6D9:<64A<S A9HF9EB-
89D:4M<I BFIB8B6, 5O?< 6OS6?9AO 7DGCCO @9FB8B6, 
CB8IB8SM<9 8?S B59;6D9:<64A<S A9HF9;47DS;9AAOI 
CBK6. 
�;GK9AO @4>E<@4?PAB CB8IB8SM<9 @9FB8O B59;-

6D9:<64A<S A9HF9;47DS;A9AAOI CBK6, E CBE?98GR-
M9@ 6OS6?9A<9@ A4<5B?99 QHH9>F<6AB= 7DGCCO. 
$4EE@BFD9AO BEAB6AO9 7DGCCO 5<B?B7<K9E><I @9FB-
8B6. #DB4A4?<;<DB64AO A4CD46?9A<S 5<BD9@98<4-
J<< < H<FBD9@98<4J<<.  
#D98?B:9AO <AAB64J<BAAO9 ECBEB5O B59;6D9-

:<64A<S A9HF9;47DS;A9AAB= CBK6O CB ED98EF6G <E-
CB?P;B64A<S 5<BCD9C4D4FB6 < D4EF9A<=-H<FBD9@98<-
4AFB6.  

 

%#�%"� ��&�$�&'$/ 

1. �8D<EB6 $.). #B6OL9A<9 59;BC4EABEF< B5N9>-
FB6 A9HF98B5OK< EB69DL9AEF6B64A<9@ F9IAB?B7<< 
B59;6D9:<64A<S A9HF9EB89D:4M<I BFIB8B6 [&9>EF]: 
/$.). �8D<EB6 //. 'H4: 'H<@E><= 7BEG84DEF69AAO= 
A9HFSAB= F9IA<K9E><= GA<69DE<F9F – 2016. – %. 56–
61. 

2.�B784AB64 �.�.  9FB8O GF<?<;4J<< < B59;6D9-
:<64A<S A9HF9;4-7DS;A9AAOI 7DGAFB6 [&9>EF]: /�.�. 
�B784AB64 //. %4@4D4: """ "%4@4D4!�-#�A9HFP" – 
2019. – %. 45–48. 

3. $SM<A4 �.�. �A4?<; EB6D9@9AAOI @9FB8B6 
B59;6D9:<64A<S A9HF9L?4@B6 [&9>EF]: / �.�. $S-
M<A4 //. "5M9EF6B E B7D4A<K9AAB= BF69FEF69A-AB-
EFPR "�B7<>4+" – 2020. – %. 59–66. 

4. #DBH9EE<BA4?PA4S CB87BFB6>4 ?<J A4 CD46B D4-
5BFO E BFIB84@< I-IV >?4EE4 BC4EABEF<: GK95AB9 CB-
EB5<9 / .L<A �.�., &<@BH996 �.#., �<D<?PKG> �."., 
 4?OL964 �.�., �DB@B64 ".�. �GDE>: �;8-6B ��" 
«'A<69DE<F9FE>4S >A<74», 2019. - 141 E. 

5. #4F. 2754448 $BEE<=E>4S (989D4J<S,  #� 
�09% 1/100 %CBEB5 BK<EF>< < D9>G?PF<64J<< A9HF9-
;47DS;A9AAOI CBK6 / "6K<AA<>B66 �.%.; ;4S6<F9?P < 
C4F9AFBB5?484F9?P (��"' �" «�B?7B7D48E><= 7BE-
G84DEF69AAO= 47D4DAO= GA<69DE<F9F». - № 
2021102276; ;4S6<?. 01.02.2021; BCG5?. 02.09.2021 
�R?. №25. 7 E.: <?. 

6. #4F. 2744375 $BEE<=E>4S (989D4J<S,  #� 
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<;@9AS9@O@ D4EIB8B@; 

3. EBEF46 <EIB8AB= E@9E< – A4?<K<9 < 
>BAJ9AFD4J<S @9L4RM<I >B@CBA9AFB6, 
>BAJ9AFD4J<S J9?96OI >B@CBA9AFB6; 

4. FD95B64A<S > CDB8G>F4@ (>BAJ9AFD4FG < 
C9D@94FG) – A4?<K<9 < >BAJ9AFD4J<S 

>B@CBA9AFB6; 
5. F9@C9D4FGD4 <EIB8AB= E@9E<. 

� ;46<E<@BEF< BF QF<I B5EFBSF9?PEF6 6 EBEF46 
@9@5D4AAOI GEF4AB6B> 6>?RK4RFES 
8BCB?A<F9?PAO9 GEFDB=EF64 [2]. 

�6<:GM9= E<?B= @9@5D4AAB7B CDBJ9EE4 
D4;89?9A<S S6?S9FES 7D48<9AF CBF9AJ<4?4 CB B59 
EFBDBAO @9@5D4AO. � ;46<E<@BEF< BF C4D4@9FD4 
7D48<9AF4 @9@5D4AAO9 CDBJ9EEO D4;?<K4RFES A4:  
- 54DB@9@5D4AAO9 CD< D4;ABEF< 846?9A<= (Δ$) – 
@<>DBH<?P-FD4J<S, G?PFD4H<?PFD4J<S, 
A4ABH<?PFD4J<S, B5D4FAO= BE@BE – <;B5D4:9AO A4 
D<EGA>9 2;  

$<EGAB> 1 - %I9@4 @9@5D4AAB7B CDBJ9EE4 

$<EGAB> 2 - $4ECD989?9A<9 E9C4D4J<BAAOI CDBJ9EEB6 

http://www.xumuk.ru/encyklopedia/2066.html
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- 8<HHG;<BAAO9 CD< D4;ABEF< >BAJ9AFD4J<= (Δ%) – 
8<4?<;, CP9;B8<4?<;, BE@BE, C9D64CBD4J<S, 
@9@5D4AAB9 D4;89?9A<9 74;B6;  
- F9D@B@9@5D4AAO9 CD< D4;ABEF< F9@C9D4FGD (Δ&) – 
@9@5D4AA4S 8<EF<??SJ<S, F9D@BBE@BE;  
-Q?9>FDB@9@5D4AAO9 CD< D4;ABEF< 
Q?9>FDBI<@<K9E><I CBF9AJ<4?B6 (Δ�) – 
Q?9>FDB8<4?<;, Q?9>FDB89<BA<;4J<S, Q?9>FDBBE@BE.  
#B ;484K4@ @9@5D4AAB7B CDBJ9EE4 BA< D4;89?SRFES 
A4:  
- @9@5D4AO 8?S >BAJ9AFD<DB64A<S (A9B5IB8<@O= 
CDB8G>F CD<EGFEF6G9F 6 A<;>B= >BAJ9AFD4J<< < 
D4EF6BD<F9?P 8B?:9A 5OFP BF89?9A);  
- @9@5D4AO 8?S BK<EF>< (A9:9?4F9?PAO9 CD<@9E< 
8B?:AO 5OFP BF89?9AO);  
- @9@5D4AO 8?S HD4>J<BA<DB64A<S (E@9EP 8B?:A4 
5OFP D4;89?9A4 A4 864 <?< 5B?99 A9B5IB8<@OI 
>B@CBA9AF4) [5]. 

 

!����Щ���� �������'�!��� 
�'�!"�� ! ���� ���/� �������!�� 

 

�A4?<; >BAJ9AFD4J<= CBEFGC4RM9= EFBKAB= 
6B8O CB>4;O649F G69?<K9A<9 D4;5DBE4 

6EFD9K49@BEF< E G@9APL9A<9@ CDB<;6B8<F9?PABEF< 
EF4AJ<<, KFB B5NSEAS9FES 5B?PL<@ 8<4C4;BAB@ 
G89?PAOI D4EIB8B6 < G69?<K9A<9@ 6?<SA<S 
CDB@OL?9AAOI EFB>B6 E G@9APL9A<9@ 
CDB<;6B8<F9?PABEF< EF4AJ<<. )4D4>F9DAO9 
8<4C4;BAO 8?S 7BDB8E><I EFB>B6 CD98EF46?9AO 
D<EGA>9 4 [6]. 

� D9;G?PF4F9 EA<:9A<S G89?PAB7B 
6B8BBF6989A<S G:9 A4 25-35% "% E ## E6OL9 100 

FOE. @ /EGF CBEFGC4RF EFBKAO9 6B8O, >BFBDO9 6 
GE?B6<SI $BEE<=E>B= (989D4J<< E?98G9F BJ9A<FP, 
>4> 6OEB>B>BAJ9AFD<DB64AAO9. 

!9E@BFDS A4 EA<:9A<9 G89?PAB7B 
6B8BBF6989A<S, B>B?B 1/3 6E9I "% E ## @9A99 300 

FOE. @ /EGF CB?GK4RF A<;>B>BAJ9AFD<DB64AAO9 
EFBKAO9 6B8O, 6 FB@ K<E?9 CB 4;BFG < HBEHBDG. 

�4> 5O?B E>4;4AB D4A99, 8?S >BDD9>FAB= 
D45BFO 5<B?B7<K9E>B= BK<EF>< A9B5IB8<@B 
EB5?R89A<9 EBBFABL9A<S �#�CB?A.:N:P=100:5:1, KFB 

A9 6OCB?AS9FES <EIB8S <; 84AAOI F45?<JO.  

 

� A4EFBSM99 6D9@S EGM9EF6G9F CDB5?9@4 
E5DBE4 EFBKAOI 6B8 E CB>4;4F9?S@<, A9 
EBBF69FEF6GRM<@< FD95B64A<S@ >4K9EF64 BK<EF><.  

ЭFBF CDBJ9EE CDB<EIB8<F <;-;4 DS84 CD<K<A:  
1) �ECB?P;B64A<9 D4;?<KAOI @BRM<I ED98EF6; 
2) #9D9D4EIB8 6B8O, 6E?98EF6<9 K97B A4 BK<EF>G 

CBEFGC4RF EFB> E @4?O@ EB89D:4A<9@ 
BD74A<K9E><I 69M9EF6; 

3) �B?PLB= B5N9@ <AH<?PFD4J<<. 
�?S FB7B KFB5O D9L<FP QFG CDB5?9@G, 

CD98?4749FES <ECB?P;B64FP @9@5D4AAO= @B8G?P 
C9D98 4QDBF9A>B@, CD98EF46?9AAO= A4 D<EGA>9 3. 
 

!4 D<EGA>9 3 CD98EF46?9A4 
GEB69DL9AEF6B64AA4S EI9@4 CDBJ9EE4 
5<B?B7<K9E>B= BK<EF>< E CD9864D<F9?PAO@ 
>BAJ9AFD<DB64A<9@ BD74A<K9E><I 69M9EF6. %A4K4?4 
EFBKA4S 6B84 CBEFGC49F A4 C9D6<KAO= BFEFB=A<>, 789 
CDB<EIB8<F G84?9A<9 6;69L9AAOI 69M9EF6. �4?99 
6B84 CBEFGC49F A4 @9@5D4AAO= @B8G?P, 789 
CDB<EIB8<F >BAJ9AFD<DB64A<9 BD74A<K9E><I 
69M9EF6. #BE?9 QFB7B >BAJ9AFD4F CBEFGC49F 6 

4QDBF9A>, 789 < CDB<EIB8<F 5<B?B7<K9E>4S BK<EF>4 
CB87BFB6?9AAB7B EFB>4.  #BE?9 4QDBF9A>4 BK<M49@4S 
6B84 CBEFGC49F A4 6FBD<KAO= BFEFB=A<>, 789 
CDB<EIB8<F BF89?9A<9 4>F<6AB7B <?4 BF BK<M49@B7B 
EFB>4. �4?99 BK<M49@O= EFB> EB98<AS9FES E 
C9D@94FB@ A4 5?B>9 8BBK<EF>< < B59;;4D4:<64A<S. 

&4><@ B5D4;B@, CD98?B:9AA4S EI9@4 
B59EC9K<649F 8BEF4FBKAB >BAJ9AFD<DB64AAO= EFB>, 
>BFBDO= A9 AG:AB 8BCB?A<F9?PAB >BDD9>F<DB64FP. 
�DB@9 FB7B, ;4 EK9F CB6OL9A<S >BAJ9AFD4J<< EFB>4, 
@B:AB G@9APL<FP B5N9@ 4QDBF9A>4. 

 

 ��#�0"�"/ � ���� �"��0���� 
�!!��������/ 

 

#D98?4749@4S F9IAB?B7<S >BAJ9AFD<DB64A<S 
5O?4 <EE?98B64A4 6 ?45BD4FBDAOI GE?B6<SI. 
#B?GK9AAO9 CDB5O 4A4?<;<DB64?<EP 6 
4>>D98<FB64AAB= ?45BD4FBD<< ��" «$"%�». 
$9;G?PF4FO 4A4?<;4, CD98EF46?9AAO9 6 CDBFB>B?4I 
<EE?98B64A<S CDB5 № 51925 - №51928 CB>4;4?<, KFB: 

 $<EGAB> 3 - �<B?B7<K9E>4S BK<EF>4 E <ECB?P;B64A<9@ @9@5D4AAB7B >B@C?9>E4 
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�B <ECB?P;B64A<S @9@5D4AAB7B >B@C?9>E4 
)#� 6 <EIB8AB= 6B89 EBEF46<?B - 780 @7/8@3. #BE?9 
GEF4AB6>< @9@5D4AAB7B >B@C?9>E4 )#� C9D@94F4 – 
200 @7/8@3, 4 )#� >BAJ9AFD4F4 – 7200 @7/8@3 

 B:AB E89?4FP 6O6B8, KFB )#� >BAJ9AFD4F4 
6 4QDBF9A>9 ;A4K<F9?PAB G69?<K<?BEP. &4><@ 
B5D4;B@, E CB@BMPR @9@5D4AAB= GEF4AB6>< @B:AB 
CB6OE<FP >BAJ9AFD4J<R BD74A<K9E><I 69M9EF6 6 
4QDBF9A>9. &4>:9 G69?<K9A<9 >BAJ9AFD4J<< 
ECBEB5EF6G9F G@9APL9A<R D4;@9DB6 4QDBF9A>4 < 
6FBD<KAB7B BFEFB=A<>4, E?98B64F9?PAB, 5?47B84DS 
84AAB= BK<EF>9, EA<:4RFES >4C<F4?PAO9 ;4FD4FO A4 
GEF4AB6>G, 4 F4>:9 G@9APL49FES ;4A<@49@4S 
B5BDG8B64A<9@ C?BM48P. 

 

�/��� 

 

%B6@9M9A<9 CDBJ9EE4 5<B?B7<K9E>B= BK<EF>< 
E @9@5D4AAO@ >B@C?9>EB@ G?GKL49F BK<EF>G 
EFBKAOI 6B8, @<A<@<;<DG9F D4;@9DO 4QDBF9A>4 < 
6FBD<KAB7B BFEFB=A<>4, 4 F4>:9 ECBEB5EF6G9F 
Q>BAB@<K9E>B= 6O7B89, CB ED46A9A<R E 
>?4EE<K9E>B= EI9@B= 5<B?B7<K9E>B= BK<EF><. �E9 
QFB CB;6B?<F EB;84FP >B@HBDFAO9 GE?B6<S 
CD95O64A<S ?R89=, CBC46L<I 6B 6D9@9AAO9 ?479DS 6 
E6S;< E >4><@<-?<5B F9IAB79AAO@< <?< CD<DB8AO@< 
KD9;6OK4=AO@< E<FG4J<S@<. 

 

!��!�� �!���0������/% 
������'���� 

 

)#� – B5M4S >BAJ9AFD4J<S BD74A<K9E><I 69M9EF6 
�#� – >BAJ9AFD4J<S BD74A<K9E><I EB98<A9A<=, 
B><E?S9@OI 5<B?B7<K9E><@ CGF9@ 

Ч% – KD9;6OK4=AO9 E<FG4J<< 

"% – BK<EFAO9 EBBDG:9A<S 
## – CDB9>FA4S CDB<;6B8<F9?PABEFP 
 

!��!�� ��"� �"# / 

 

[1] �E9ABHBAFB6 �.%., #46?<I<A �.#., %<@4>B64 �.!. 
#DB@OL?9AA4S Q>B?B7<S – 188 E. 
[2] �9ESFB6 �.�., �4D4AB6 �.�., CB8 D98. �BDBF9964 
�.%. "COF <ECB?P;B64A<S @9@5D4AAOI F9IAB?B7<= 
8?S BK<EF>< < BCD9EA9A<S 6B8O – 239 E. 

[3] &<@4L96 %.(. (<;<>BI<@<S @9@5D4AAOI 
CDBJ9EEB6 – 236 E. 
[4] #9D6B6 �.�., %@<DAB6 �.�.,  BFB6<?B64 !.�. 
 9@5D4AAO9   F9IAB?B7<<   8?S 8BBK<EF>< EFBKAOI 
6B8 // �GDA. �B8BEA45:9A<9 < E4A<F4DA4S 
F9IA<>4.2009. №7. %.48-52 

[5] !<>B?4964 �.�.  9@5D4AAO9 F9IAB?B7<<. 
'K95AB9 CBEB5<9. 129 E.  
[6] �&% 10-2019 "�AHBD@4J<BAAB-F9IA<K9E><= 
ECD46BKA<> CB A4<?GKL<@ 8BEFGCAO@ F9IAB?B7<S@. 
"K<EF>4 EFBKAOI 6B8 E <ECB?P;B64A<9@ 
J9AFD4?<;B64AAOI E<EF9@ 6B8BBF6989A<S CBE9?9A<=, 
7BDB8E><I B>DG7B6" 

[7] �GD46?964 �.�. #DB9>F<DB64A<9 EBBDG:9A<= 
5<B?B7<K9E>B= BK<EF>< EFBKAOI 6B8 A4 EF4AJ<SI 
6B8BBF6989A<S 64 E.  

$<EGAB> 4 - )4D4>F9DAO9 8<4C4;BAO >BAJ9AFD4J<= ;47DS;A9A<= 6 <EIB8AOI �%� 
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'�� 543.6 

�.%. (уD0Eьев, �.!. �>?еE=иче=>>  
H989D4?PAB9 7BEG84DEF69AAB9 46FBAB@AB9 B5D4;B64F9?PAB9 GKD9:89A<9 6OEL97B 

B5D4;B64A<S «%4@4DE><= A4J<BA4?PAO= <EE?98B64F9?PE><= GA<69DE<F9F <@9A< 4>489@<>4 
%.#. �BDB?964» (%4@4DE><= GA<69DE<F9F), 

443084, $BEE<S, 7. %4@4D4,  BE>B6E>B9 LBEE9, 34. 
 

 ��$"%�%&� / ��/ �"!*�!&$�$"��!�/ #"�/$!/) 
"$��!�+�%��) ���$/�!�&���� �� #$"� �& "%(�$!"�" 

�"��')� � �"��')� $��"+�� �"!/ 
 

1. �!!"&�*�/ 

$4;D45BF4AO @<>DBE<EF9@O A4 BEAB69 
FDG5K4FOI CDBFBKAOI E<EF9@, CD98A4;A4K9AAOI 
8?S >BAJ9AFD<DB64A<S CB?SDAOI BD74A<K9E><I 
EB98<A9A<= <; CDB5 4F@BEH9DAB7B 6B;8GI4 < 
6B;8GI4 D45BK9= ;BAO. � >4K9EF69 EBD59AF4 
<ECB?P;B64?ES <A9DFAO= ABE<F9?P E A4A9E9AAB= A4 
A97B EBD5J<BAAB-4>F<6AB= EB?PR I?BD<8 >B54?PF4 
6 >B?<K9EF69 25 %. #D<AJ<C D45BFO E<EF9@O 
BEAB64A A4 8<A4@<K9E>B= 74;B6B= Q>EFD4>J<<. 
'EF4AB6?9AB, KFB D4;D45BF4AAO9 @<>DBE<EF9@O 
CD<7B8AO 8?S <ECB?P;B64A<S 6 >4K9EF69 @4FD<JO 
8?S CB?GK9A<S 4FF9EFB64AAOI 74;B6OI E@9E9= 
4J9FBA4, A9BCD989?9AABEFP EBEF46?S9F 10%. #D< 
>B@C?9>EAB@ <ECB?P;B64A<< @<>DBE<EF9@ 8?S 
>BAJ9AFD<DB64A<S < CB?GK9A<S 74;B6OI E@9E9= 
8?S 7D48G<DB6>< 4A4?<F<K9E>B7B B5BDG8B64A<S 
8BEF<749FES EA<:9A<9 B5M9= D4EL<D9AAB= 
A9BCD989?9AABEF< D9;G?PF4F4 >B?<K9EF69AAB7B 
BCD989?9A<S CB?SDAOI EB98<A9A<= 6 CDB54I 
6B;8GLAOI ED98 CD< A9CD9DO6AB@ @BA<FBD<A79 
B5N9>FB6 B>DG:4RM9= ED98O.  

2. �����!�� 

"EAB6AO@< 4A4?<F<K9E><@< EF48<S@<, 
BCD989?SRM<@< FBKABEFP >B?<K9EF69AAB7B 
BCD989?9A<S ;47DS;A<F9?9= 6 6B;8GLAOI ED984I 
S6?SRFES CDB5BBF5BD, CDB5BCB87BFB6>4 < 
>4?<5DB6>4 B5BDG8B64A<S. �A4?<F<K9E><@ 
CD<9@B@, CB;6B?SRM<@ EA<;<FP EG@@4DAGR 
A9BCD989?9AABEFP D9;G?PF4F4 <;@9D9A<S S6?S9FES 
CD<@9A9A<9 <89AF<KAOI E<EF9@ 8?S 
>BAJ9AFD<DB64A<S 4A4?<FB6 < >4?<5DB6>< ED98EF6 
<;@9D9A<=. �<A4@<K9E><= @BA<FBD<A7 
BD74A<K9E><I ;47DS;A<F9?9= CB;6B?S9F CDB6B8<FP 
E<EF9@AB9 < A9CD9DO6AB9 A45?R89A<9 ;4 
CDB<;6B8EF69AAO@< CDBJ9EE4@< < 59;BC4EABEFPR 
D45BK<I @9EF. 
*9?PR D45BFO S6?S?4EP 4CDB54J<S <89AF<KAOI 

@<>DBE<EF9@ 8?S >BAJ9AFD<DB64A<S CB?SDAOI 
EB98<A9A<= <; CDB5 4F@BEH9DAB7B 6B;8GI4 < 
6B;8GI4 D45BK9= ;BAO < 8?S CB?GK9A<S 
>4?<5DB6BKAOI E@9E9=. 

3. �%#"�0�'� /�  �&"�/ � 
 �&�$���/ 

� >4K9EF69 ED98EF64 <;@9D9A<= <ECB?P;B64?< 
@B5<?PAO= 4A4?<F<K9E><= >B@C?9>E - 74;B6O= 
@<>DBIDB@4FB7D4H «#��» (AB@9D 6 �BED99EFD9 
ED98EF6 <;@9D9A<= 60785-15) E F9D@BI<@<K9E><@ 

89F9>FBDB@, F9D@B89EBD59DB@ < C?4A4DAB= 
IDB@4FB7D4H<K9E>B= >B?BA>B= E >4A4?4@< 
6AGFD9AA<@ E9K9A<9@ 0,8 @@2, ;4CB?A9AAO@< 
EBD59AFB@ Carbopack B (HD4>J<S 80-100  �Ш). 
&9@C9D4FGD4 F9D@BEF4F4 >B?BAB> 600%, 846?9A<9 
75 >#4. �D9@S 4A4?<;4 3 @<A, 6D9@S G89D:<64A<S 
8?S 4J9FBA4 151 E9>. "CD989?9A<9 CD989?4 
89F9>F<DB64A<S CDB6B8<?< CB �"%& 8.485-2013. 

!4 D<EGA>9 1 CD98EF46?9A4 EI9@4 < HBFB7D4H<S 
@B5<?PAB7B 4A4?<F<K9E>B7B >B@C?9>E4. 
�4?<5DB6>G BEGM9EF6?S?< 6 8<4C4;BA9 BF 

CD989?4 89F9>F<DB64A<S 8B 10 ppm. �?S 
>4?<5DB6>< 6 8<4C4;BA9 1-10 ppm <ECB?P;B64?<EP 
#�% 10385-2013 (""" « BA<FBD<A7»), 8?S 
>4?<5DB6>< 6 8<4C4;BA9 0.1 8B 10 ppm 
<ECB?P;B64?< 74;B6O9 E@9E<, CB?GK9AAO9 @9FB8B@ 
4A4?<;4 D46AB69EAB= C4DB6B= H4;O (#(�) < 
74;B6O9 E@9E<, CB?GK9AAO9 6B?R@B@9FD<K9E><@ 
D4;546?9A<9@, 789 6 >4K9EF69 74;4-D4;546<F9?S 
<ECB?P;B64?< 6B;8GI E<AF9F<K9E><= >4F97BD<< 
K<EFO= 8?S 4A4?<;4 CB &' 2114-016-05015259-

2016 (�" «�<A89 �4; $'%»). #B?GK9A<9 74;B6OI 
E@9E9=, EB89D:4M<I E?98B6O9 >B?<K9EF64 4J9FBA4 
F4>:9 D94?<;B6O64?< E <ECB?P;B64A<9@ IDB@4FB-
89EBD5J<BAAOI E<EF9@ ()�%). � >4K9EF69 
EBD59AF4 <ECB?P;B64?< <A9DFAO= ABE<F9?P 
Chromaton N-AV E A4A9E9AAB= A4 A97B 
A9CB86<:AB= H4;B= <; I?BD<84 >B54?PF4 25 %. 

!4EOM9A<9 E<EF9@O CDB6B8<?< >4C9?PAO@ 
@9FB8B@, B5N9@ 1 @>?, CD98CB87BFB6>4 
BEGM9EF6?S?4EP 8<E>D9FAO@ CDB8G64A<9@ 
6B;8GIB@ (>4F97BD<< K<EFO= 8?S 4A4?<;4 CB &' 
2114-016-05015259-2016, CDB<;6B8<F9?P �" 
«�<A89 �4; $'%») 10 @?. �9EBD5J<R CDB6B8<?< 
8<E>D9FAB CD< F9@C9D4FGD9 100%. "F5BD CDB5O 
BEGM9EF6?S?ES 6 4EC<D4J<BAAO@ @9FB8B@, 15 

@?/@<A. 
4. "�%'���!�� $��'�0&�&"� 

�?S @<A<@<;4J<< E?GK4=AOI CB7D9LABEF9= 
E?G:<F BCF<@<;4J<S EF48<< 7D48G<DB6><, >BFBD4S 
;4>?RK49FES 6 <ECB?P;B64A<< @4>E<@4?PAB 
CD<5?<:9AAOI > B5N9>FG <EE?98B64A<S ED98 < 
489>64FABEFP >4?<5DB6BKAOI E@9E9= (CB 
47D974FAB@G EBEFBSA<R, EBEF46G, EBBF69FEF6<9 
6E9I @4A<CG?SJ<= 4A4?B7<KAO@ EF48<S@ 
CDB5BCB87BFB6><). � E6S;< E QF<@ C9DEC9>F<6AO@< 
8?S CB?GK9A<S >4?<5DB6BKAOI E@9E9= CD< 4A4?<;9 
4F@BEH9DAB7B 6B;8GI4 S6?SRFES @9FB8O, 
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BEAB64AAO9 A4 4A4?<;9 D46AB69EAB= C4DB6B= H4;O, 
6B?R@B@9FD<K9E><= < IDB@4FB-89EBD5J<BAAO= 
ECBEB5 CB?GK9A<S 74;B6OI E@9E9=. 
� D9:<@9 8<E>D9FAB7B 8B;<DB64A<S D9EGDE 

IDB@4FB-89EBD5J<BAAB= E<EF9@O BCD989?S9FES 
C9D<B8B@ CB889D:4A<S >64;<CBEFBSAEF64 
>BAJ9AFD4J<<, >BFBDO= B5GE?46?<649F >B?<K9EF6B 
6BECDB<;6B8<@OI 66B8B6. �?S CDB6989A<S 
>4?<5DB6>< A9B5IB8<@B A9 @9A99 FD9I D9;G?PF4FB6 
A4 >4:8O= >4?<5DB6BKAO= GDB69AP. (GA>J<S, 
BC<EO64RM4S I4D4>F9D <;@9A9A<S >BAJ9AFD4J<< 
4A4?<F4 BF >B?<K9EF64 8<E>D9FAOI 4>FB6 
CDBCGE>4A<S 6B;8GI4 K9D9; IDB@4FB-
89EBD5J<BAAGR E<EF9@G [1,2], S6?S9FES 
CB?<AB@<4?PAB=. Ш47 EA<:9A<S >BAJ9AFD4J<< 
I4D4>F9D<;G9F <;@9A9A<9 GE?B6<= 8<A4@<K9E>B7B 
D46AB69E<S 6 E<EF9@9 CD< <EFBM9A<< ;4C4E4 
4A4?<F4, B59EC9K<64RM97B CB889D:4A<9 
>64;<EF4J<BA4DAB= >BAJ9AFD4J<<. 
#DB8B?:<F9?PABEFP C9D<B84 8<A4@<K9E>B7B 
D46AB69E<S (D9EGDE) E<EF9@O BCD989?S9F 
>B?<K9EF6B CBE?98B64F9?PAOI 6BECDB<;6B8<@OI 
CDB5 E >BAJ9AFD4J<9=, CBEFBSAAB= 6 <AF9D64?9 
>BFBDO= I4D4>F9D<;G9F EF45<?PABEFP 
CB889D:4A<S CBEFBSAEF64 >BAJ9AFD4J<<. &4><@ 
B5D4;B@, <ECB?P;GS B8AG < FG :9 IDB@4FB-
89EBD5J<BAAGR E<EF9@G, 64DP<DGS GE?B6<S 
CD98CB87BFB6><, 4 <@9AAB >B?<K9EF6B 
CDBCGM9AAB7B K9D9; E<EF9@G 6B;8GI4,  6B;@B:AB 
CB?GK4FP 74;B6O9 E@9E< E D4;?<KAO@ EB89D:4A<9@ 
4A4?<F4.  4F9@4F<K9E>B9 CDB7AB;<DB64A<9 
>BAJ9AFD4J<< A4 >4:8B@ GDB6A9 8<A4@<K9E>B7B 
D46AB69E<S BEGM9EF6?S9FES 6 D4@>4I F9BD<< 
@9FB84 48EBD5J<BAAB7B D46AB69EAB7B 
>BAJ9AFD<DB64A<S [3,4]. 

� F45?<J9 1 CD98EF46?9AAO9 84AAO9 
D4EL<D9AAB= A9BCD989?9AABEF< 4FF9EFB64AAB7B 
;A4K9A<S 4J9FBA4 6 >4?<5DB6BKAB= E@9E< 8?S 
D4;AOI 8<4C4;BAB6 >BAJ9AFD4J<<. #D<5?<:9AA4S 
BJ9A>4 5R8:9F A9BBCD989?9AABEF< 8DG7<I EF48<= 
@9FB8<>< @B:AB E>4;4FP, KFB EG@@4DA4S 
D4EL<D9AA4S A9BCD989?9AABEFP @9FB8<>< 5G89F 
CD96OL4FP 60%, KFB EA<:49F ;A4K<@BEFP 84AAB= 
@9FB8<><. %?98B64F9?PAB, A9B5IB8<@ 6O5BD 
>4?<5DB6BKAOI E@9E9=, B59EC9K<64RM<I 
5B?PLGR FBKABEFP 4A4?<;4 < >4?<5DB6>G 6 
A9B5IB8<@B@ 8<4C4;BA9. � F45?<J9 2 
CD98EF46?9AO D9;G?PF4FO 4A4?<;4 @B89?PAOI 
E@9E9= < CDB5 4F@BEH9DAB7B 6B;8GI4, 6 >BFBDOI 
>B?<K9EF69AAB9 BCD989?9A<9 CDB6B8<?< @9FB8B@ 
8B546>< < E <ECB?P;B64A<9 
@<>DB>BAJ9AFD4J<BAAOI E<EF9@ E EBD5J<BAAB 
4>F<6AB= EB?PR. �4> 6<8AB <; 84AAOI 
G?46?<64A<9 CB;6B?S9F EB>D4F<FP EG@@4DAGR 
A9BCD989?9AABEFP D9;G?PF4F4 4A4?<;4 < CB6OE<FP 
FBKABEFP >B?<K9EF69AAB7B BCD989?9A<S 
;47DS;A<F9?9=. 

5. �/�"�/ 

$4;D45BF4A4 @9FB8<>4 >B?<K9EF69AAB7B 
4A4?<;4 CB?SDAOI BD74A<K9E><I EB98<A9A<= 6 

4F@BEH9DAB@ 6B;8GI9 IDB@4FB7D4H<K9E><@ 
@9FB8B@ 6 8<4C4;BA9 >BAJ9AFD4J<= BF 0.1 8B 100 

DDm. �;GK9AO 6B;@B:ABEF< < B7D4A<K9A<S 
CD<@9A9A<S D4;?<KAOI ECBEB5B6 CB?GK9A<S 
>4?<5DB6BKAOI 74;B6OI E@9E9=: CB69DBKAO9 
74;B6O9 E@9E<, 74;B6O9 E@9E<, CD<7BFB6?9AAO9 
EF4F<K9E><@ @9FB8B@ 4A4?<;4 D46AB69EAB= 
C4DB6B= H4;O, EF4F<K9E><@ 6B?R@9FD<K9E><@ [5] 

@9FB8B@ < IDB@4FB-89EBD5J<BAAO@ ECBEB5B@ 6 
8<E>D9FAB@ D9:<@9. 'EF4AB6?9AB, KFB 
J9?9EBB5D4;AB CD<7BFB6?9A<9 >4?<5DB6BKAOI 
E@9E9= A9CBED98EF69AAB C9D98 CDB6989A<9@ 
4A4?<;4. �CDB5<DB64AO <89AF<KAO9 
@<>DBE<EF9@O, A4 BEAB69 EBD5J<BAAB 4>F<6AB= 
EB?< I?BD<84 >B54?PF4 [6] 8?S >BAJ9AFD<DB64A<S 
4J9FBA4 <; 6B;8GLAOI CDB5, GEF4AB6?9AB, KFB 25% 
EB89D:4A<9 A9CB86<:AB= H4;O B59EC9K<649F 
QHH9>F<6AB9 G?46?<64A<9 4A4?<F4 CD< 
8<A4@<K9E>B@ CDBCGE>4A<< @B89?PAB= E@9E< 0,1-
1 DDm. �?S >BAJ9AFD<DB64A<S A9B5IB8<@O 
E<EF9@O E 5B?PL<@ CDBJ9AFB@ EB89D:4A<S EB?<. 
�4:AO@ CD9<@GM9EF6B@ IDB@4FB-89EBD5J<BAAOI 
E<EF9@ S6?S9FES 6B;@B:ABEFP <I <ECB?P;B64A<S 
8?S >BAJ9AFD<DB64A<S CDB5 6 GE?B6<SI 
<89AF<KAOI >4?<5DB6BKAO@, KFB B59EC9K<649F 
EA<:9A<9 6>?484 QF4C4 >4?<5DB6>< 6 B5M<= 
5R8:9F A9BCD989?9AABEF< @9FB8<>< A4 10-20%. 
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EBD5J<BAAOI @<>DBE<EF9@ 8?S EB;84A<S B5D4;JB6 
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�. !. %F4F<K9E><= C4DBH4;AO= 4A4?<; < 97B 
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EF4A84DF DBEE<=E>B= H989D4J<< 4A4?<; 74;B6. 
#D<7BFB6?9A<9 7D48G<DB6BKAOI 74;B6OI E@9E9=. 
%F4F<K9E><= B5N9@AO= @9FB8. Gas analysis. 
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volumetric method. 

6. �GD46?964 �.�. �4>BAB@9DABEF< 
G89D:<64A<S N, O, S-EB89D:4M<I BD74A<K9E><I 
EB98<A9A<= <; 74;B6B= H4;O EBD59AF4@< A4 BEAB69 
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$<EGAB> 1 – %I9@4 @B5<?PAB7B 4A4?<F<K9E>B7B >B@C?9>E4 E 74;B6O= @<>DBIDB@4FB7D4HB@ 
«#��» < F9D@B89EBD59DB@ 8?S >B?<K9EF69AAB7B BCD989?9A<S CB?SDAOI BD74A<K9E><I 
;47DS;A<F9?9= 

 

&45?<J4 1 - %G@@4DA4S A9BCD989?9AABEFP >B?<K9EF69AAB7B BCD989?9A<S 4J9FBA4 6 @B89?PAOI E@9ESI 
6O8OI49@B7B 6B;8GI4 

%CBEB5 CB?GK9A<S 
>4?<5DB6BKAB= E@9E< 

�BAJ9AFD4J<S 4J9FBA4 
6 @B89?PAB= E@9E<, 

DDm 

"CD989?9AA4S CB 
@9FB8<>9 

>BAJ9AFD4J<S 
4J9FBA4, DDm 

$4EL<D9AA4S 
A9BCD989?9AABEFP, % 

BFA. 

#�% 10385-2013 

0,2 
- - 

0,9 

2,0 1,35 32,5 

#(� 

0,2 0,11 45,0 

0,9 0,53 41,1 

2,0 1,55 22,5 

�B?R@B@9FD<K9E>B9 
D4;546?9A<9 

0,2 0,13 35,0 

0,9 0,75 16,7 

2,0 1,82 9,0 

)DB@4FB-89EBD5J<BAAO= 
ECBEB5 

0,2 0,15 25,0 

0,9 0,74 17,8 

2,0 1,80 10,0 

 

&45?<J4 2 – $9;G?PF4FO EBD5J<BAAB7B >BAJ9AFD<DB64A<S @B89?PAOI E@9E9= < CDB5 4F@BEH9DAB7B 6B;8GI4 
(��) E <ECB?P;B64A<9@ @<>DBE<EF9@, ;4CB?A9AAOI Chromaton N-AV E A4A9E9AAB= EBD5J<BAAB4>F<6AB= 
EB?PR CoCl2 25% (B5N9@ BFB5D4AAB= CDB5O 5 @?). 

№ 
C/C 

 B89?PA4S E@9EP, 1 DDm #DB54 �� 

�BAJ9AFD4J<S 
4J9FBA4, DDm  

&, % �BAJ9AFD4J<S 
4J9FBA4, @9FB8 
8B546><, DDm 

&, % 

�BAJ9AFD4J<S 
4J9FBA4, G?46?<64A<9 
A4 @<>DBE<EF9@9 25% 
CDBC<F><, DDm 

&, % 

1 0,74 26 0,30 35 0,42 26 
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'�� 504.4.054 

�. �. '5@5?>20 
�C710AA:89 3>AC40@AB25==K9 B5E=8G5A:89 C=825@A8B5B  

8<5=8 &. (. �>@10G520, $>AA8O, 3. �5<5@>2> 
'%&$�!�!�� !�(&�$�����"� !� �"�"� �) % #" "Щ0. 

'���$"�!/)  ��!�&!/) %"$��!&"� 

   
�!!"&�*�/ 

� 40==>9 @01>B5 @0AA<>B@5= <5B>4 ;8:2840F88 
020@89=KE @07;82>2 =5DB8 8 =5DB5?@>4C:B>2 =0 2>4>5<0E 
– A>@1F8>==0O >G8AB:0 ?@8 ?><>I8 C3;5@>4=KE 
<03=8B=KE A>@15=B>2. #@54;>65=0 8==>20F8>==0O 
AB@C:BC@0 <03=8B=>3> A>@15=B0 O4@>->1>;>G:0. "A=>2C 
A>@15=B0 ?@54AB02;O5B <03=8B=K9 F5=B@ (<03=5B8B>2>5 
O4@>) A =0:0B0==>9 =0 =53> >1>;>G:>9 (A>@18@CNI89 
<0B5@80;). � ;01>@0B>@=KE CA;>28OE >?@545;5=K 

D878G5A:85 E0@0:B5@8AB8:8 <03=5B8B>2>3> O4@0 8 
A>@15=B0. $07@01>B:0 0:BC0;L=0 4;O 
=5DB5?5@5@010BK20NI8E ?@54?@8OB89, F5=B@>2 
;8:2840F88 020@89=KE @07;82>2 =5DB8 (��$!), 0 B0:65 
?@54?@8OB89 =0 :>B>@KE 5654=52=> ?@>8AE>48B 
>1@07>20=85 C3;5@>4A>45@60I8E >BE>4>2. 

�:FG0;P=>EFP 

%B@5<8B5;L=K9 @>AB =5DBO=>9 ?@><KH;5==>AB8 
?@825; : 703@O7=5=8N >:@C60NI59 A@54K =5DBLN 8 
=5DB5?@>4C:B0<8, >A>15==> 2 @09>=0E 4>1KG8, 
B@0=A?>@B8@>2:8 8 ?5@5@01>B:8 MB>3> ?>;57=>3> 
8A:>?05<>3> [1, 2].  

"4=8< 87 A0<KE 3C18B5;L=KE 4;O >:@C60NI59 
A@54K 284>2 020@89 O2;ONBAO ?@>8AH5AB28O =0 
<>@A:8E 4>1K20NI8E ?;0BD>@<0E, A :>B>@KE 
?@>872>48BAO 1C@5=85 8 4>1KG0 =5DB8 [3].  

�20@89=K9 @07;82 =5DB8 – MB> =5 
:>=B@>;8@C5<>5, =5 ?@54CA<>B@5==>5 
B5E=>;>38G5A:8< @53;0<5=B>< @0A?@>AB@0=5=85 
2K;82H59AO =5DB8 ?> 2>4=>9 0:20B>@88 [4, 5, 6]. 

� :0G5AB25 >A=>2=KE <5B>4>2 ;8:2840F88 
=5DBO=KE 703@O7=5=89 =0 2>4=>9 ?>25@E=>AB8 
2K45;ONB 4 3@C??K: 

- �8:2840F8O 1>=>2K<8 703@0645=8O<8 
(1>=>2K5 703@0645=8O ?>72>;ONB ?5@5<5I0BL 
=5DBO=K5 ?OB=0 2 ;N1>< =0?@02;5=88 4;O C4>1AB20 
A1>@0); 

- )8<8G5A:85 <5B>4K (@0AB2>@5=85 2 2>45 8;8 
=5DB8 ?>25@E=>AB=>-0:B82=KE 25I5AB2, <5=ONI8E 
A>>B=>H5=85 ?>25@E=>AB=KE M=5@389 <56D07=KE 
3@0=8F 2 A8AB5<5 =5DBL - 2>40); 

- #@8<5=5=85 A?5F80;L=KE A>@1F8>==KE 
<0B5@80;>2; 

- �8>;>38G5A:85 <5B>4K (?@8<5=5=85 
<8:@>>@30=87<>2-45AB@C:B>@>2, ?>B@51;ONI8E 
=5DBL 8 =5DB5?@>4C:BK) [5, 7]. 

 =>385 87 2KH5?5@5G8A;5==KE <5B>4>2 8<5NB 
7=0G8B5;L=K5 =54>AB0B:8: B@C4>5<:>ABL ?@>F5AA0, 
=52>7<>6=>ABL ?>2B>@=>3> 8A?>;L7>20=8O =5DB8 8 
<=. 4@ [8, 9]. 

� A2O78 A MB8< F5;5A>>1@07=> ?@8<5=OBL 
A>@15=BK 4;O ;8:2840F88 @07;82>2 =5DB8 8 
=5DB5?@>4C:B>2. "4=0:> ?@8<5=5=85 A>@15=B>2 
8<55B 7=0G8B5;L=K9 =54>AB0B>: – ?0@CA=>ABL. #>4 

459AB285< 384@><5B5>@>;>38G5A:8E CA;>289 

>B@01>B0==K9 A>@15=B <>65B @07=>A8BLAO =0 
40;L=85 @0AAB>O=8O, 2A;54AB285 G53> AB0=>28BAO 
>1J5:B>< 703@O7=5=8O >:@C60NI59 A@54K [10, 11, 

12]. 

$5H5=85< MB>9 ?@>1;5<K <>6=> AG8B0BL 
?@8<5=5=85 <03=8B=KE A2>9AB2 2 A>AB025 A>@15=B0. 
-B> ?>72>;8B ;>:0;878@>20BL @07;82 =5DB8, 
:>=B@>;8@>20BL 8 C?@02;OBL A>@15=B>< =0 
?@>BO65=88 2A53> ?@>F5AA0 A>@1F88. 

 

*5;P D01>FO: $07@01>B:0 C3;5@>4=>3> 
<03=8B=>3> A>@15=B0 2 ;01>@0B>@=KE CA;>28OE 8 
>?@545;5=85 53> D878G5A:8E E0@0:B5@8AB8:. 
"1N5:F 8EE;54>20=8я: A>@15=BK 4;O >G8AB:8 

2>4=KE A@54 >B =5DBO=KE 703@O7=5=89. 
#D54<5F 8EE;54>20=8я: CAB@0=5=85 

=5DB5@07;82>2 =0 2>4>5<0E A ?><>ILN C3;5@>4=KE 
<03=8B=KE A>@15=B>2. 
 5F>4 8EE;54>20=8я: =01;N45=85, M:A?5@8<5=B, 

;01>@0B>@=K9 0=0;87, A@02=5=85, >1>1I5=85. 
!0Gч=0я =>287=0:  
#@54;>65=0 8==>20F8>==0O AB@C:BC@0 

<03=8B=>3> A>@15=B0 O4@>->1>;>G:0.  
#@54;>65=0 B5E=>;>38O ?>;CG5=8O <03=8B=>3> 

A>@15=B0 <5B>4>< >:0BK20=8O A>@18@CNI53> 
<0B5@80;0 =0 <03=5B8B>2K5 O4@0. 

 

 03=8B=K5 A2>9AB20 A>@15=BC ?@8405B <03=5B8B 
(FeO·Fe2O3). �0==K9 <8=5@0; <>65B =0E>48BLAO 2 
A>@15=B5 2 3 20@80=B0E: =0 >1>;>G:5, @0A?@545;5= ?> 
2A5<C >1J5<C A>@15=B0 8;8 A>A@54>B>G5= 2 O4@5 (@8A. 
1). 

#@8<5=5=85 <03=5B8B>2>3> O4@0 O2;O5BAO 
=081>;55 ?@8>@8B5B=K<, B0: :0: 2 MB>< A;CG05 
C?@>I05BAO ?@>F5AA ?>;CG5=8O A>@15=B0, 
?>2KH05BAO 53> C?@02;O5<>ABL 8 AB0=>28BAO 
4>ABC?=K< 872;5G5=85 4>@>3>AB>OI53> :><?>=5=B0 
– <03=5B8B0 87 7>;K ?@8 A6830=88 <03=8B=KE 
A>@15=B>2 2 @0<:0E CB8;870F88 [13]. 

 

$8A. 1. %?>A>1K @0A?@545;5=8O G0AB8F 
<03=5B8B0 2 3@0=C;0E: 0 – «=0 ?>25@E=>AB8»,  
1 – «2 >1J5<5», 2 – «<03=5B8B>2>5 O4@>»; 
   – A<5AL =0?>;=8B5;O 8 A2O7CNI53>;   

 – <03=5B8B; 
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(C=:F8>=0;L=0O AE5<0 ?>;CG5=8O <03=5B8B>2>3> 
O4@0 ?@54AB02;5=0 =0 @8AC=:5 2. 

 
$8A. 2. (C=:F8>=0;L=0O AE5<0 ?>;CG5=8O 

<03=5B8B>2>3> O4@0 
 

1. #>;Gч5=85 <03=5F8F>2Oх я45D.  

• #@83>B>2;5=85 >4=>@>4=>9 A<5A8 (<03=5B8B 
+ A2O7CNI55 + 4>102:8);  

• �@0=C;8@>20=85 2 @0AB2>@5 ?>;8<5@870B>@0 
4;O ?>;CG5=8O =5>1E>48<>9 AD5@8G5A:>9 D>@<K; 

• %CH:0 (>ACI5AB2;O5BAO ?@8 100 ˚% ); 

• &5@<>>1@01>B:0 (>ACI5AB2;O5BAO 2 
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А!!"&А&�/ 

"5N9>FB@ <EE?98B64A<S 6 A4EFBSM9= D45BF9 S6?SRFES 
CDBF<6BCB:4DAO9 @9DBCD<SF<S, CB;6B?SRM<9 CD< 
6OAG:89AAB= A9B5IB8<@BEF< EB>D4F<FP @<A<@4?PAO9 
CDBF<6BCB:4DAO9 D4EEFBSA<S A4 CDB<;6B8EF69AAB@ 
B5N9>F9 < CD< QFB@ B59EC9K<FP FD95G9@O9 GDB69AP 
CB:4DAB= 59;BC4EABEF<. � IB89 84AAB= D45BFO <;GK9AO 
CB?B:9A<S ABD@4F<6AOI CD46B6OI 4>FB6 < ABD@4F<6AOI 
8B>G@9AFB6 6 B5?4EF< CB:4DAB= 59;BC4EABEF< 6 K4EF< 
@<A<@4?PAOI CDBF<6BCB:4DAOI D4EEFBSA<=, 4 F4>:9 
EGM9EF6GRM<9 ECBEB5O B7D4A<K9A<S D4ECDBEFD4A9A<S 
BC4EAOI H4>FBDB6 CB:4D4. $9;G?PF4FB@ D45BFO S6?S9FES 
D4EK9F @<A<@4?PAOI CDBF<6BCB:4DAOI D4EEFBSA<= A4 
CD<@9D9 89=EF6GRM97B CDB<;6B8EF69AAB7B B5N9>F4 
A9HF9I<@<K9E>B7B >B@C?9>E4, D4;D45BF4AAO9 
>B@C9AE<DGRM<9 CDBF<6BCB:4DAO9 @9DBCD<SF<S, 
CB;6B?SRM<9 EB>D4F<FP G>4;4AAO9 D4EEFBSA<S CD< 
B59EC9K9A<< GE?B6<= EBBF69FEF6<S ;4M<M49@B7B B5N9>F4 
FD95B64A<S@ CB:4DAB= 59;BC4EABEF<. 

1. "%!"В!А/ 'А%&0 

1.1 В6989A89 
�64D<<, BEB59AAB A4 BC4EAOI CDB<;6B8EF69AAOI 

B5N9>F4I, @B7GF CD<69EF< > K9?B69K9E><@ :9DF64@ < 
> E9DP9;AO@ Q>B?B7<K9E><@ >4F4EFDBH4@. &4>, 
A4CD<@9D, GM9D5, A4A9E9AAO= B>DG:4RM9= ED989 6 
D9;G?PF4F9 464D<< A4 &1*-3 6 !BD<?PE>9 29 @4S 2020 
7B84 BF D4;?<64 8<;9?PAB7B FBC?<64, 5O? BJ9A9A 6 
146 @<??<4D8B6 DG5?9= [1]. 

 
 

Рису=>к 1 – CBE?98EF6<S 464D<< BF DB;?<64 FBC?<64 6 !BD<?PE>9  
29 @4S 2020 7B84 

 

� E?GK49, 9E?< 6 D9;G?PF4F9 464D<< A4 
CDB<;6B8EF69AAB@ B5N9>F9 CDB<EIB8<F 6;DO6 <?< 
CB:4D, FB 6B;D4EF49F 69DBSFABEFP D4ECDBEFD4A9A<S 
BC4EAOI H4>FBDB6 CB:4D4 < 6;DO64 E G69?<K9A<9@ 
@4ELF45B6 464D<<, D4;DGL9A<R F9IAB?B7<K9E><I 
?<A<= < CBF9D9 CDB<;6B8EF64, 7<59?< ?R89=, 4 F4>:9 
CD<K<A9A<S FS:9?9=L97B Q>B?B7<K9E>B7B GM9D54 
B>DG:4RM9= ED989. �OEB><= D<E> CB:4D4 A4 
CDB<;6B8EF69AAOI CD98CD<SF<SI B5GE?B6?9A 
B5D4M9A<9@ A4 84AAOI B5N9>F4I 

?97>B6BEC?4@9ASRM<IES < 7BDRK<I 69M9EF6, 
(:<8>BEF9=, 74;B6) 6 ;A4K<F9?PAOI B5N9@4I. &4>:9 
EFB<F BF@9F<FP, KFB 6 5B?PL<AEF69 E?GK496 
D4EEFBSA<S @9:8G D4;?<KAO@ CDB@OL?9AAO@ 
B5BDG8B64A<9@ D4;AB7B HGA>J<BA4?PAB7B 
A4;A4K9A<S, 6 >BFBDB@ B5D4M4RFES CB:4DBBC4EAO9 
:<8>BEF< < 74;O, ;4K4EFGR <;-;4 BEB59AABEF9= 
F9IAB?B7<K9E>B7B CDBJ9EE4 @B7GF 5OFP >D4=A9 @4?O, 
KFB F4>:9 ECBEB5EF6G9F > CB6OL9A<R CB:4DAB= 
BC4EABEF<. 

1.2 А>FG0?PABEFP 
%?98G9F BF@9F<FP, KFB 6 $BEE<< 6 CBE?98A99 

6D9@S BF@9K49FES F9A89AJ<S D4;6<F<S A4E9?9AAOI 
CGA>FB6 < B5N98<A9A<S A9E>B?P><I A4E9?9AAOI 
CGA>FB6 6 5B?99 >DGCAO9 47?B@9D4J<<. #D< QFB@ 
6EFD9K4RFES E?GK4<, >B784 EGM9EF6GRM<= BC4EAO= 
CDB<;6B8EF69AAO= B5N9>F (6 FB@ K<E?9 
A9HF9I<@<K9E><9 CD98CD<SF<S) B>4;O649FES 
CD<5?<:9AAO@ > A4E9?9AAB@G CGA>FG, ?<5B 
A9CBED98EF69AAB 6 K9DF9 97B ;4EFDB=><. �E?< 6 
D9;G?PF4F9 F4>B7B CD<5?<:9A<S <@9RM<9ES 
H4>F<K9E><9 D4EEFBSA<S A9 B59EC9K<64RF CB:4DAGR 
59;BC4EABEFP, FB784 A9B5IB8<@B CD98GE@4FD<64FP 
8BCB?A<F9?PAO9 @9DBCD<SF<S, >BFBDO9 5G8GF 
B7D4A<K<64FP D4ECDBEFD4A9A<9 BC4EAOI H4>FBDB6 
6B;@B:AB7B CB:4D4 BF CDB<;6B8EF64 > 5?<;?9:4M<@ 
E9?<F95AO@ F9DD<FBD<S@ < ;4M<M4FP ?R89= < 
B5N9>FO, >BFBDO9 @B7GF CBEFD484FP.  
�>FG4?PABEFP CDB5?9@O B5GE?B6?9A4 

A9B5IB8<@BEFPR CB<E>4 BCF<@4?PAB7B >B@C?9>E4 
D9L9A<= CD< EB>D4M9A<< @<A<@4?PAOI 
CDBF<6BCB:4DAOI D4EEFBSA<= A4 CDB<;6B8EF69AAB@ 
B5N9>F9. 

1.3 &9?8 CDB6989A8я 8EE?98B60A8я 

"EAB6AB= J9?PR 84AAB= D45BFO S6?S9FES 
D4;D45BF>4 >B@C9AE<DGRM<I @9DBCD<SF<= CD< 
EB>D4M9A<< @<A<@4?PAOI CDBF<6BCB:4DAOI 
D4EEFBSA<= A4 CDB<;6B8EF69AAB@ B5N9>F9 
A9HF9I<@<K9E>B= CDB@OL?9AABEF<. 

1.4 �080ч8 

�?S 8BEF<:9A<S CBEF46?9AAB= J9?< A9B5IB8<@B 
D9L<FP E?98GRM<9 A4GKAO9 ;484K<: 

1. #DB6989A<9 4A4?<;4 89=EF6GRM<I 
ABD@4F<6AOI 8B>G@9AFB6 < ABD@4F<6AB-CD46B6OI 
4>FB6 CB CB:4DAB= 59;BC4EABEF< 6 K4EF< 
@<A<@4?PAOI CDBF<6BCB:4DAOI D4EEFBSA<=. 
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2. �A4?<; EGM9EF6GRM<I E<EF9@ < ECBEB5B6 
B7D4A<K9A<S D4ECDBEFD4A9A<S BC4EAOI H4>FBDB6 
CB:4D4 

3. #DB6989A<9 D4EK9FAOI B5BEAB64A<= 8?S 
BCD989?9A<S @<A<@4?PAB7B CB:4DB59;BC4EAB7B 
D4EEFBSA<S @9:8G ;84A<S@< < EBBDG:9A<S@< 
A9HF9C9D9D454FO64RM97B CD98CD<SF<S. 

4. $4;D45BF>4 >B@C9AE<DGRM<I @9DBCD<SF<= 
CD< EB>D4M9A<< @<A<@4?PAB7B CDBF<6BCB:4DAB7B 
D4EEFBSA<S @9:8G ;84A<S@< < EBBDG:9A<S@< 
A9HF9C9D9D454FO64RM97B CD98CD<SF<S. 

2. А!А��&�'Е%�А/ 'А%&0 

2.1 АA0?87 ABD@0F86AOх 8B>G@9AFB6 

�A4?<; EBEFBSA<S CDB5?9@O @<A<@4?PAOI 
CDBF<6BCB:4DAOI D4EEFBSA<= CB>4;4?, KFB 
EB5?R89A<9 @<A<@4?PAOI CDBF<6BCB:4DAOI 
D4EEFBSA<= – E4@O= CDBEFB= ECBEB5 B7D4A<K9A<S 
D4ECDBEFD4A9A<S CB:4D4, CD<@9AS9@O= 6 @<D9 
@AB7B ?9F, B8A4>B CD< 6OAG:89AAB@ EB>D4M9A<< 
D4EEFBSA<= @B:9F CDB<EIB8<FP QE>4?4J<S CB:4D4, 
KFB CB6?9K9F 6B;A<>AB69A<9 FS:9?OI CBE?98EF6<= 

[2-5]. 

� EB6D9@9AAOI @974CB?<E4I ;4K4EFGR 
6EFD9K49FES CDB5?9@4 A98BEF4FBKABEF< D4EEFBSA<=, 
6 GE?B6<SI EGM9EF6GRM9= ;4EFDB=>< < 
A9B5IB8<@BEF< D4EL<D9A<S CDB<;6B8EF6. 
%GM9EF6G9F F9A89AJ<S C9D9ABE<FP 
CDB<;6B8EF69AAO9 B5N9>FO ;4 F9DD<FBD<R 
A4E9?9AAOI CGA>FB6, AB C9D9ABE CDB<;6B8EF64 
FD95G9F BCD989?ёAAOI (CBDB= 8BEF4FBKAB >DGCAOI) 
@4F9D<4?PAOI < 6D9@9AAOI <;89D:9>. $4;D45BF>4 
8BCB?A<F9?PAOI CDBF<6BCB:4DAOI @9DBCD<SF<= A4 
EGM9EF6GRM9@ B5N9>F9, 6 84AAB= E<FG4J<<, 
;4K4EFGR S6?S9FES A4<5B?99 CD98CBKF<F9?PAO@ < 
CDBEFO@ D9L9A<9@.  

2.2  9FB8B?B78я 
� A4EFBSM99 6D9@S 6 #D<?B:9A<< �  

%# 4.13130.2013 ABD@4F<6AB ;4>D9C?9A4 @9FB8<>4 
BCD989?9A<S 59;BC4EAOI CDBF<6BCB:4DAOI 
D4EEFBSA<= @9:8G ;84A<S@<, EBBDG:9A<S@< 
:<?O@<, B5M9EF69AAO@< ;84A<S@< < 
EBBDG:9A<S@<. 
�4AA4S @9FB8<>4 CD98A4;A4K9A4 8?S D4EK9FAB7B 

BCD989?9A<S 59;BC4EAOI CDBF<6BCB:4DAOI 
D4;DO6B6 < CB8F69D:89A<S A9D4ECDBEFD4A9A<S 
CB:4D4 CD< B5BEAB64AAOI BFEFGC?9A<SI BF 
ABD@4F<6AOI FD95B64A<= 6 K4EF< <I EB>D4M9A<S 
@9:8G :<?O@<, B5M9EF69AAO@< ;84A<S@< < 
EBBDG:9A<S@<. 
#B?B:9A<S @9FB8<>< A9 CD<@9A<@O 8?S 

B5BEAB64A<S EB>D4M9A<S CDBF<6BCB:4DAOI 
D4;DO6B6 8B ;84A<= < EBBDG:9A<= >?4EEB6 (1.1 < 
(4.1 (;84A<S 8BL>B?PAB7B B5D4;B64A<S, 8B@B6 
CD9EF4D9?OI, 5B?PA<JO < ;84A<S 
B5M9B5D4;B64F9?PAOI BD74A<;4J<= EBBF69FEF69AAB), 
4 F4>:9 ;84A<= < EBBDG:9A<=, <@9RM<I BF>DOFO9 
F9DD4EO <?< Q>EC?G4F<DG9@GR >DB6?R E 
D4;@9M9A<9@ HGA>J<BA4?PAB= CB:4DAB= A47DG;>< 
(46FBEFBSA><, >4H9 < F.C.) [6]. 

#B?GK9AAO9 6 IB89 D45BFO D4EK9FAO9 ;A4K9A<S 
59;BC4EAOI D4;DO6B6 ECD4698?<6O FB?P>B 8?S 

>BA>D9FAOI B5N9>FB6 < CD<ASFOI CB:4DAB-
F9IA<K9E><I I4D4>F9D<EF<> (F4><I >4> EF9C9AP 
B7A9EFB=>BEF<, >?4EEO HGA>J<BA4?PAB= < 
>BAEFDG>F<6AB= CB:4DAB= BC4EABEF<, B5N9@AB-
C?4A<DB6BKAO9 D9L9A<S, CB>4;4F9?< 
CB:4DBBC4EABEF< @4F9D<4?B6 A4DG:AOI EF9A, 
H4E48AOI E<EF9@, >DB6?< < F.8.) < C9D9ABEG A4 
8DG7<9, 6 FB@ K<E?9, CB8B5AO9 B5N9>FO A9 CB8?9:4F. 
'>4;4AAB9 B5EFBSF9?PEF6B A9B5IB8<@B GK<FO64FP 
CD< CDB6989A<< CBE?98GRM<I D9@BAFAOI D45BF, 
@B89DA<;4J<< <?< F9IA<K9E>B7B C9D9BEA4M9A<S 
B5N9>FB6 ;4M<FO. 
"CD989?9A<9 59;BC4EAOI D4EEFBSA<= 

BEGM9EF6?S9FES CGF9@ BCD989?9A<S 69?<K<AO 
C484RM97B F9C?B6B7B <;?GK9A<S BF CB:4D4 A4 
A4DG:AO9 >BAEFDG>J<< EBE98A97B B5N9>F4 ;4M<FO. 
&.9. 6 %# 4.13130 CD<@9AS9FES @9FB8<>4 6 

>BFBDB= D4EE@4FD<649FES FB?P>B B8<A BC4EAO= 
H4>FBD CB:4D4, >BFBDO= S6?S9FES A4<5B?99 
I4D4>F9DAO@ 8?S :<?OI < B5M9EF69AAOI ;84A<=.   
�?S CDB<;6B8EF69AAOI B5N9>FB6 4A4?B7<KAOI 

@9FB8<>, CD<@9AS9@OI CD< EB>D4M9A<< D4EEFBSA<=, 
CD98EF46?9AAOI 6 ABD@4F<6AOI 8B>G@9AF4I 6 
A4EFBSM99 6D9@S A9F. 
�9=EF6GRM4S 8?S :<?OI < B5M9EF69AAOI ;84A<= 

GCDBM9AA4S @9FB8<>4 D4EK9F4 D4EEFBSA<= CD< 
6OAG:89AAB@ EB>D4M9A<< ABD@4F<6AOI, A9 @B:9F 
5OFP <ECB?P;B64A4 8?S CDB<;6B8EF69AAOI B5N9>FB6, 
F4> >4> GK<FO649F 6E97B ?<LP B8<A <; @AB:9EF64 
BC4EAOI H4>FBDB6 CB:4D4 – F9C?B6B9 <;?GK9A<9. !4 
CDB<;6B8EF69AAOI B5N9>F4I 6 E6S;< E 5B?PL<@ 
D4;ABB5D4;<9@ 6B;@B:AOI 64D<4AFB6 EJ9A4D<96 
D4;6<F<S CB:4D4, A9B5IB8<@B GK<FO64FP 5B?PL9 
BC4EAOI H4>FBDB6. &4>B= CB8IB8 <ECB?P;G9FES CD< 
BCD989?9A<< 69?<K<A CB:4DAB7B D<E>4. 

2.3 "7D0A8ч9A89 D0ECDBEFD0A9A8я "(# 

$4EK9FA4S 69?<K<A4 @<A<@4?PAB 8BCGEF<@B7B 
CDBF<6BCB:4DAB7B D4EEFBSA<S ;46<E<F BF DS84 
H4>FBDB6, 6 FB@ K<E?9 BF @4EEO 7BDRK97B 69M9EF64 
GK4EF6GRM97B 6 CB:4D9. 1FB GF69D:89A<9 CB;6B?S9F 
CD98CB?B:<FP, KFB B7D4A<K9A<9 @4EEO 
CBEFGC4RM97B 7BDRK97B 69M9EF64 6 B>DG:4RMGR 
ED98G CD< 6B;A<>AB69A<< 464D<=AB= 
D4;79D@9F<;4J<< CB;6B?S9F EA<;<FP ;A4K9A<9 
BC4EAOI H4>FBDB6 CB:4D4 < F9@ E4@O@ EA<;<FP 
69?<K<AG CDBF<6BCB:4DAB7B D4EEFBSA<S. �4AAO= 
ECBEB5 A4L9? L<DB>B9 CD<@9A9A<9 A4 CD4>F<>9 < 6 
ABD@4F<6AOI FD95B64A<SI. 
&4> 8?S 6;DO6BCB:4DBBC4EAOI CB@9M9A<= < 

;4@>AGFOI B5N9@B6 (EBBDG:9A<=), <EIB8S <; 
69?<K<AO 8BCGEF<@B7B <;5OFBKAB7B 846?9A<S 
6;DO64 74;BC4DBCO?96B;8GLAOI E@9E9=, 
B5D4;GRM<IES 6 D9;G?PF4F9 464D<<, BCD989?SRFES 
GE?B6<S A96;DO6BCB:4DBBC4EABEF< CB@9M9A<S. &.9. 
D4EEK<FO649FES @4>E<@4?PAB 8BCGEF<@4S @4EE4 
BC4EAB7B 69M9EF64, >BFBD4S @B:9F 6O=F< 6 
B>DG:4RMGR ED98G, < CBS6<6L4SES CD< QFB@ 
74;BC4DBCO?96B;8GLA4S E@9EP 5G89F E7BD4FP E 
<;5OFBKAO@ 846?9A<9@ 6;DO64, >BFBDB9 A9 CD<6989F 
> D4;DGL9A<R >BAEFDG>J<= 84AAB7B CB@9M9A<S < 
;84A<S.  
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�?S D4EK9FB6 6 84AAB@ E?GK49 CD<@9ASRFES 
HBD@G?O <; #D<?B:9A<S � %# 12.13130.2009 [7]. 

!4<5B?PL99 D4ECDBEFD4A9A<9 A4 CD4>F<>9, 
BEB59AAB A4 B5N9>F4I, 789 A9F B7D4A<K9A<= 
(FDG8ABEF9=) CB 6B8BEA45:9A<R CB?GK<?< 6B8SAO9 
;469EO, ;4 EK9F CDBEFBFO <ECB?A9A<S GEF4AB6B> < 
6OEB>B= QHH9>F<6ABEF< ;4M<FO BF F9C?B6B7B 
<;?GK9A<S. &4>:9 C9DEC9>F<6AO@ CD98EF46?S9FES 
CD<@9A9A<9 4;BFAB= ;469EO, >BFBD4S S6?S9FES 
QHH9>F<6AO@ ECBEB5B@ B7D4A<K9A<S 
D4ECDBEFD4A9A<S BC4EAOI H4>FBDB6 CB:4D4 A4 
CDB<;6B8EF69AAB@ B5N9>F9 A9HF974;B6B= < 
I<@<K9E>B= CDB@OL?9AABEF<. "8A4>B 6 A4EFBSM99 
6D9@S EGM9EF6G9F @9FB8<>4 D4EK9F4 C4D4@9FDB6 8?S 
C4DB6B= ;469EO, >BFBD4S A9 @B:9F CD<@9ASFPES 8?S 
D4EK9F4 4;BFAB= ;469EO, F4> >4> G 6B8SAB7B C4D4 < 
4;BF4 D4;?<KAO9 H<;<>B-I<@<K9E><9 E6B=EF64. 
%B;84A<9 @9FB8<>< D4EK9F4 C4D4@9FDB6 4;BFAB= 
;469EO < CB8F69D:89A<9 D4EK9FAOI 84AAOI 6 IB89 
Q>EC9D<@9AF4 CB;6B?<?B 5O 6A98D<FP CD<@9A9A<9 
4;BFAOI ;469E 6 CD4>F<>G CDB9>F<DB64A<S, >4> 
4?PF9DA4F<6AO= 6<8 CDBF<6BCB:4DAB= CD97D48O. 

3. $А%'Е&!А/ 'А%&0 
� A4EFBSM9= D45BF9 CDB5?9@4 @<A<@4?PAOI 

CDBF<6BCB:4DAOI D4EEFBSA<= D4EE@4FD<649FES A4 
CD<@9D9 B8AB7B <; 89=EF6GRM<I 
A9HF9C9D9D454FO64RM<I CD98CD<SF<=, A4 
F9DD<FBD<< >BFBDB7B 6 E6S;< E D4EL<D9A<9@ 
CDB<;6B8EF64 EFDB<FES AB6O= F9IAB?B7<K9E><= 
GK4EFB>. 
� EBEF469 AB6B7B F9IAB?B7<K9E>B7B GK4EF>4 

CD98GE@4FD<649FES F4> A4;O649@O= >B@C?9>E ;84A<= 
< EBBDG:9A<=, CD98A4;A4K9AAOI 8?S CB87BFB6>< < 
CB84K< B5BDBFAB= 6B8O A4 BI?4:89A<9 
F9IAB?B7<K9E>B7B B5BDG8B64A<S. 
� D9;G?PF4F9 CDB6989A<S 4A4?<;4 6B;@B:ABEF< 

EB>D4M9A<S D4EEFBSA<=, 6 A4EFBSM9= D45BF9 CD<ASFB 
D9L9A<9 B FB@, KFB @<A<@4?PAO9 CDBF<6BCB:4DAO9 
D4EEFBSA<S 5G8GF EB>D4M9AO @9:8G 5?B>B@ 
7D48<D9A <?< 5?B>B@ A9HF9BF89?<F9?9=.  

 

 
 

Рису=>к 2 – HD47@9AF 79A9D4?PAB7B C?4A4 AB6B7B F9IAB?B7<K9E>B7B 
GK4EF>4 

&4> >4> >BA>D9FAO= 6<8 A9HF9CDB8G>F4 A4 QF4C9 
CDB9>F<DB64A<S A9 <;69EF9A, 6 D4EK9F4I E 
BCD989?ёAAO@ ;4C4EB@ CD<A<@49FES 69M9EF6B <; 
DS84 A9HF9CDB8G>FB6 E A4<5B?99 CB:4DBBC4EAO@< 
E6B=EF64@< – C9AF4A (C5H12) [8]. 

�?S BCD989?9A<S F9C?B6B7B 6B;89=EF6<S CD< 
CB:4D9 A4 5?B>9 A9HF9BF89?<F9?9= D4EE@4FD<649FES 
EJ9A4D<=, E6S;4AAO= D4;79D@9F<;4J<9= 
B5BDG8B64A<S, EB89D:4M97B 7BDRK99 69M9EF6B 
(9@>BEFP A9HF9BF89?<F9?9=) B5N9@B@ 16 @3 (16000 

?), 84?99 CDB<EIB8<F CDB?<6 69M9EF64 6 CB88BA 
D4;@9DB@ 4,55×8,0 @ (F = 36,4 @2), CBE?9 K97B 
@7AB69AAB <?< E ;489D:>B= (6 A4EFBSM<I D4EK9F4I 
QFBF C4D4@9FD A9 <@99F ;A4K9A<S) A4K<A49FES 
<EC4D9A<9 69M9EF64, CDB<EIB8<F 6BEC?4@9A9A<9 
C4DB6 :<8>BEF<, GEF4A46?<649FES F9C?BB5@9A @9:8G 
;BAB= 7BD9A<S < E?B9@ :<8>BEF< < D94?<;G9FES 
CB:4D CDB?<64. �4> CD46<?B, CB:4D CDB?<64 
CDB8B?:49FES 8B CB?AB7B <EC4D9A<S 6E9= CDB?<FB= 
:<8>BEF<, CD< QFB@ 9E?< CBEFGC?9A<9 :<8>BEF< <; 
B5BDG8B64A<S BEGM9EF6?S9FES E A9>BFBDO@ 
D4EIB8B@, FB A4 8?<F9?PABEFP CB:4D4 CDB?<64 F4>:9 
5G8GF 6?<SFP C4D4@9FDO <EF9K9A<S.  
� A4EFBSM<I D4EK9F4I CD<A<@49FES, KFB 69EP 

B5N9@ :<8>BEF< <; 9@>BEF< A9HF9BF89?<F9?9= 
CDB?<649FES 6 CB88BA < 84?PA9=L99 CBEFGC?9A<9 
7BDRK97B 69M9EF64 BFEGFEF6G9F. #D< D94?<;4J<< 
CB:4D4 CDB?<64 B5D4;G9FES F9C?B6B= CBFB>, 
CD98EF46?SRM<= BC4EABEFP 8?S C9DEBA4?4 < 
D4ECB?474RM<IES DS8B@ B5N9>FB6. 
$4EK9F CDB<;6B8<FES 6 EBBF69FEF6<< E  9FB8<>B= 

[9]. 

 
 
Рису=>к 3 – �D4H<> ;46<E<@BEF< F9C?B6B7B <;?GK9A<S BF D4EEFBSA<S 

BF 79B@9FD<K9E>B7B J9AFD4 CB:4D4 CDB?<64 8B B5?GK49@B7B B5N9>F4 
 

(4>F<K9E>B9 D4EEFBSA<9 BF 5?B>4 
A9HF9BF89?<F9?9= (BF >D4S CB88BA4) 8B >D4=A9= 
7D48<DA< EBEF46?S9F A9 5B?99 8 @. 
#B D9;G?PF4F4@ CDB6989AAOI D4EK9FB6 @B:AB 

E89?4FP 6O6B8 B FB@, A4 D4EEFBSA<< 11,4 @ BF J9AFD4 
CDB?<64 (< A4 D4EEFBSA<< 8 @ BF >D4S CB88BA4) 
69?<K<A4 <AF9AE<6ABEF< F9C?B6B7B <;?GK9A<S 
EBEF46?S9F B>B?B 20 >�F/@2. 

�D48<DA< 6OCB?A9AO <; CG?FDG;<BAAOI 
EF9>?BC?4EF<>B6OI @4F9D<4?B6, >D<F<K9E>4S 
<AF9AE<6ABEFP F9C?B6B7B <;?GK9A<S 8?S >BFBDOI 
D46A4 qCR = 15,3 >�F/@2. �9?<K<A4 <AF9AE<6ABEF< 
F9C?B6B7B CBFB>4 A9 8BEF<749F 15 >�F/@2 CD< 
D4EEFBSA<< BF J9AFD4 CDB?<64 13,2 @ <?< 9,8 @ BF 
>D4S CB88BA4 (E BCD989?9AAO@ ;4C4EB@ CD<A<@49@ 
10 @).  
%?98B64F9?PAB, H4>F<K9E>< <@9RM99ES 

D4EEFBSA<9 @9:8G D4EE@4FD<649@O@< B5N9>F4@< A9 
B59EC9K<649F B7D4A<K9A<9 D4ECDBEFD4A9A<S CB:4D4 
CDB?<64, CD< 6B;A<>AB69A<< >BFBDB7B EGM9EF6G9F 
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69DBSFABEFP 6BEC?4@9A9A<S EF9>?BC?4EF<>B6B= 
B5L<6>< 7D48<DA<, KFB @B:9F CD<69EF< > 
G69?<K9A<R C?BM48< CB:4D4. 
$4EE@BFD<@ 6 >4K9EF69 >B@C9AE<DGRM97B 

@9DBCD<SF<S CD<@9A9A<9 6B8SAB= ;469EO.  
�.�. �<AB7D48B6 6 E6B9= EF4FP9 D4EE@4FD<649F 
6BCDBEO CB7?BM9A<S F9C?B6B7B <;?GK9A<S 
6B8SAO@< ;469E4@<. [10] 

�BQHH<J<9AF CDBCGE>4A<S 6B8SAB= ;469EO: ÿ = Ā2Ā1  (1) 

789 Ā1 – C484RM<= F9C?B6B= CBFB>, >�F/@2; Ā2 – CDBL98L<= K9D9; 6B8SAGR ;469EG F9C?B6B= 
CBFB>, >�F/@2. 

�?S BCD989?9A<S QHH9>F<6ABEF< FB= <?< <AB= 
6B8SAB= ;469EO A9B5IB8<@B BCD989?<FP Ā2. 

� FBK>9 A4 D4EEFBSA<< 8 @ BF >D4S CB88BA4 
9@>BEF< 5?B>4 A9HF9BF89?<F9?9=: Ā1 = � = 20 >�F/@2 

� EBBF69FEF6<< EB EF4FP9= [10]: ÿ = �−0,734(1−�)��2�  (2) 

<?< Ā2 = Ā1 ∙ �−0,734(1−�)��2�  (3) 

789 þ – FB?M<A4 ;469EO, @; � – 8<4@9FD >4C?<, @; � – >BAJ9AFD4J<S >4C9?P; � – >BQHH<J<9AF CDBCGE>4A<S EH9D<K9E>B= 
>4C?<. 
�?S BCD989?9A<S >BAJ9AFD4J<< >4C9?P � 

;4C<L9@ GD46A9A<9 EBID4A9A<S B5N9@4 6B8O: � = � (��36 ) ∙ þ ∙ ℎ ∙ � (4) 

789 � – B5N9@AO= D4EIB8 6B8O, ?/E; þ < ℎ - EBBF69FEF69AAB FB?M<A4 < L<D<A4 ;469EO, 
@; � – ED98ASS E>BDBEFP >4C9?P 6 E9K9A<< ;469EO, 
@/E. � ≅ ý ∙ � (5) 

#D<@9@ � = 12 @/E, ý ≅ 4∙103 1/E, � = 1 @@, þ = 0,5 

@, ℎ = 1 @ (L<D<A4 ;469EO, EB;84649@4S B8AB= 
A4E48>B=, @).  
&B784: � ≈ 6��ý�4 ∙ þ ∙ ℎ ≈ 6 ∙ 12� ∙ 4 ∙ 104 ∙ (0,001)4 ∙ 1 ∙ 0,5≈ 11,46 ∙ 109 (6) 

#B F45?<J9 № 1 [18] CD<A<@49@ � = 0,067 8?S 
F9@C9D4FGDO � = 1200 � < � = 1,0 @@. 
&B784 CB8EF46?SS � 6 GD46A9A<9 3, CB?GK<@: Ā2 = 20 ∙ �−0,734(1−0,067)∙11,46∙109∙0,0012∙0,5 → 0 (7) 

&4><@ B5D4;B@, @B:AB E89?4FP 6O6B8 B FB@, KFB 
6B8SA4S ;469E4 CD4>F<K9E>< CB?ABEFPR EA<:49F 
C484RM<= F9C?B6B= CBFB> Ā1. 

4. �А��.'Е!�Е 

!4 CD<@9D9 B8AB7B <; 89=EF6GRM<I 
A9HF9C9D9D454FO64RM<I CD98CD<SF<=, A4 
F9DD<FBD<< >BFBDB7B 6 E6S;< E D4EL<D9A<9@ 
CDB<;6B8EF64 EFDB<FES AB6O= F9IAB?B7<K9E><= 
GK4EFB>, D4EE@BFD9A4 CDB5?9@4 A98BEF4FBKABEF< 
<@9RM9=ES C?BM48< CB8 EFDB<F9?PEF6B GK4EF>4.  

�?S "5N9>F4 CDB<;6989A D4EK9F <AF9AE<6ABEF< 
F9C?B6B7B <;?GK9A<S 8?S A4<5B?99 
A95?47BCD<SFAB7B EJ9A4D<S D4;6<F<S CB:4D4 
CDB?<64 A4 5?B>9 A9HF9BF89?<F9?9=, CB D9;G?PF4F4@ 
>BFBDB7B 5O?B BCD989?9AB @<A<@4?PAB9 8BCGEF<@B9 
CDBF<6BCB:4DAB9 D4EEFBSA<9 8B 5?B>4 7D48<D9A. !4 
BEAB64A<< <@9RM<IES <EE?98B64A<= < ABD@4F<6AOI 
FD95B64A<= EHBD@G?<DB64AO < CD98?B:9AO 
D4;?<KAO9 CDBF<6BCB:4DAO9 @9DBCD<SF<S, 
CB;6B?SRM<9 EB>D4F<FP A9B5IB8<@O9 D4EEFBSA<S 8B 
H4>F<K9E>< <@9RM<IES.  � FB@ K<E?9 8?S ;4M<FO BF 
F9C?B6B7B <;?GK9A<S B5BEAB64AO C4D4@9FDO 
6B8SAB= CDBF<6BCB:4DAB= ;469EO.  
$4;D45BF4AAO9 CDBF<6BCB:4DAO9 @9DBCD<SF<S 

E?98G9F CD<@9ASFP <E>?RK<F9?PAB > <EE?98G9@B@G 
B5N9>FG ;4M<FO, F4> >4> 6 >4:8B@ >BA>D9FAB@ 
E?GK49 A9B5IB8<@B GK<FO64FP EC9J<H<>G 
CDB<;6B8EF69AAB7B B5N9>F4 < 6E9 H4>FBDO, 
6?<SRM<9 A4 6O5BD CD<@9AS9@OI >B@C9AE<DGRM<I 
@9DBCD<SF<=. #D< QFB@, CD<@9AS9@O= CB8IB8 > 
6O5BDG @9DBCD<SF<= S6?S9FES GA<69DE4?PAO@ < 
@B:9F 5OFP CD<@9A<@ 6 B5M9@ E?GK49. 
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�.�. (<DB>BCBSE 

$989D4?PAB9 7BEG84DEF69AAB9 B5D4;B64F9?PAB9 5R8:9FAB9 GKD9:89A<9 6OEL97B B5D4;B64A<S « BEE<=E><= 
7BEG84DEF69AAO= GA<69DE<F9F <@. �.�. �BEO7<A4 ("9IAB?B7<<. �<;4=A. �E>GEEF6B)», �BE>64  

 ������&�3 $�"��2����!&��"��� 1���#�&������ !�!"��/ �� 
 ���0��� ��.��"� 

 

А���"А&�/ 

 45BF4 BFABE<FES > EH9D9 B59EC9K9A<S EBID4A9A<S 
:<;A< < ;8BDB6PS ?R89= 6 E?GK49 ;48O@?9A<S, CB:4D4, 
F9D4>F4 < 6 8DG7<I KD9;6OK4=AOI E<FG4J<SI. 
 9;G?PF4FB@ D45BFO S6?S9FES D94?<;B64AA4S 
HBFB?R@<A9EJ9AFA4S Q64>G4J<BAA4S E<EF9@4 ($1!) A4 
D94?PAB@ B5N9>F9 Q>BAB@<>< - FBD7B6B@ J9AFD9 ("&), 
KFB CB6OL49F 59;BC4EABEFP EBFDG8A<>B6 < CBE9F<F9?9= 
B5N9>F4. �DB698ёAAO9 <EE?98B64A<S CB8F69D8<?< 9ё 
QHH9>F<6ABEFP 6 E?GK4SI >4> CD< C?4AB6OI FD9A<DB6>4I 
CB Q64>G4J<<, F4> < 6 E?GK49 BF>?RK9A<S B5M97B 
BE69M9A<S (6 F9@ABF9). 

�OD45BF4AAO9 D9>B@9A84J<< CB <FB74@ D45BFO 8?S 
CB6OL9A<S >4K9EF64, A48ё:ABEF<, Q>EC?G4F4J<BAAOI 
I4D4>F9D<EF<>, 8B?7B69KABEF< @B7GF 5OFP 
<ECB?P;B64AO >4> @9FB8<K9E>B9 CBEB5<9 8?S 
BD74A<;4J<= CB CDB9>F<DB64A<R < @BAF4:G $1!. 

 

1. �!��В�А/ 'А!"0 

1.1 Вв545=85 
!B7?4EAB EF4F<EF<>< 9:97B8AB 6  BEE<< 

CB7<549F B>B?B 8 FOE. K9?B69> < EFB?P>B :9 
CB?GK4RF FD46@O [1]. 

�; A<I 9:97B8AB CB7<54RF B>B?B 6 FOE. 
K9?B69> 6E?98EF6<9 =5Aв>5в@5<5==>9 Qв0:C0F88. 

�D<Kё@ EC9J<4?<;<DB64AA4S 46FB@4F<K9E>4S 

CB:4DA4S E<EF9@4 – A8AB5<0 >?>в5щ5=8я 8 
C?@0в;5=8я Qв0:C0F859 CB FB= :9 EF4F<EF<>9 6 
22 E?GK4SI A9 ED45BF4?4, 6 7 E?GK4SI A9 5O?4 
6>?RK9A4, ;484KG A9 6OCB?A<?4 6 1 E?GK49, 4 QFB 
9% BF B5M97B K<E?4. 'FB 7B6BD<F B A98BEF4FBKAB= 
QHH9>F<6ABEF< D45BFO CB:4DAB= 46FB@4F<>< CD< 
CB:4D4I. 

"4><@ B5D4;B@, A9E@BFDS A4 FB, KFB E<EF9@O 
CB:4DAB= 59;BC4EABEF< CDBIB8SF < D97G?SDAB9 
B5E?G:<64A<9 < C?4AB6O9 ED454FO64A<S, 
B5?484RF A<;>B= A48ё:ABEFPR < GEFB=K<6BEFPR, 4 
F4>:9 <@9RF ;46<E<@BEFP BF K9?B69K9E>B7B 
H4>FBD4. 

� EBBF69FEF6<< E CD46<?4@< CB:4DAB= 
59;BC4EABEF< ?R5B= 6?489?9J B5N9>F4 B5S;4A 
B59EC9K<FP 59;BC4EAGR Q>EFD9AAGR Q64>G4J<R 
?R89= CD< KD9;6OK4=AB= E<FG4J<< [2]. 

1.2 А:BC0;P=>ABP 

!F4F<EF<K9E><9 84AAO9 E6<89F9?PEF6GRF B 
A9B5IB8<@BEF< GE<?<FP D4;D45BF>G >B@C?9>E4 
@9D, A4CD46?9AAOI A4 EB69DL9AEF6B64A<9 < 
@B89DA<;4J<R E<EF9@ Q64>G4J<< ;84A<=, A4 
E6B96D9@9AAGR Q64>G4J<R ?R89= CD< CB:4D4I < 
'!. 

�;69EFAB, KFB 6<;G4?<;4J<S B>DG:4RM9= 
B5EF4AB6>< 6 GE?B6<SI KD9;6OK4=AOI E<FG4J<= < 

A98BEF4FBKAB= 6<8<@BEF< E <ECB?P;B64A<9@ >4> 
CB?ABJ9AAOI E<EF9@ HBFB?R@<A9EJ9AFAOI 
Q64>G4J<BAAOI, F4> < <I BF89?PAOI Q?9@9AFB6 
CD<6B8<F >4> > EA<:9A<R 6B;@B:AOI 
K9?B69K9E><I :9DF6 6 K4EFABEF<, 6 FB@ K<E?9 < ;4 
EKёF 5B?99 5OEFDB= < 59;BC4EAB= Q64>G4J<<, F4> < 
EA<:9A<R FS:9EF< A95?47BCD<SFAOI CBE?98EF6<= 
6 J9?B@, F4> >4> CB;6B?S9F BC9D4F<6AB CD<A<@4FP 
@9DO CB ?B>4?<;4J<< < ?<>6<84J<< 464D<= [3, 4]. 

$1! S6?S9FES B8A<@ <; <AAB64J<BAAOI 
@9FB8B6 GCD46?9A<S A0<>AB>яB5;P=>9 
Qв0:C0F859 [5]. 

$1! CB;6B?SF EB5EF69AA<>4@ B5N9>FB6 
;A4K<F9?PAB CB6OE<FP QHH9>F<6ABEFP CDB6989A<S 
CD4>F<K9E><I FD9A<DB6B>, 4, E?98B64F9?PAB, < 
59;BC4EABEFP ?R89= [6]. 

�>FG4?PABEFP D45BFO CB8F69D:849F @AB:9EF6B 
A4GKAOI FDG8B6 A4 F9@G HBFB?R@<A9EJ9AJ<<, 
C4F9AFB6, D4EFGM<= DOAB> $1!, @AB:9EF6B 
BD74A<;4J<=, D45BF4RM<I 6 QFB= EH9D9.  

�D<@9A9A<9 $1! D9>B@9A8GRF 
@AB7BK<E?9AAO9 89=EF6GRM<9 BF9K9EF69AAO9 < 
;4DG59:AO9 ABD@4F<6AO9 8B>G@9AFO, >BFBDO9 
CD<6989AO 6 D45BF9. 

"B?P>B A4 E4=F9 « BE"9A89D» [7] EB89D:<FES 
B>B?B 7000 ?BFB6 84AAB= F9@4F<><. 

"4>:9 A9B5IB8<@B BF@9F<FP < C9D<B8<K9E>GR 
4>FG4?<;4J<R BF9K9EF69AAOI ABD@4F<6AOI 
FD95B64A<= > $1!, 6OD4:4RMGRES 6 AB6OI 
D984>J<SI < 6AB6P D4;D454FO649@OI 8B>G@9AF4I. 

�A4?<; D9;G?PF4FB6 CDB698ёAAB7B 
<EE?98B64A<S CB>4;O649F, KFB @4F9D<4?O, 
CD<@9AS9@O9 CD< EB;84A<< $1! QHH9>F<6AO < 
EBBF69FEF6GRF CD98NS6?S9@O@ FD95B64A<S@. 

$1! S6?S9FES B8AB= <; E4@OI QHH9>F<6AOI 
Q64>G4J<BAAOI E<EF9@, F4> >4> A9 ;46<E<F BF 
K9?B69K9E>B7B H4>FBD4, BF QA9D7BB59EC9K9AABEF< 
B5N9>F4 < 6 @9APL9= EF9C9A< ;46<E<F BF GE?B6<= 
F9IA<K9E>B7B B5E?G:<64A<S < Q>EC?G4F4J<< CB 
ED46A9A<R E FD48<J<BAAO@< QA9D7B;46<E<@O@< 
E<EF9@4@< [8]. 
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9. �9 6E9 $1! B8<A4>B6B CB?9;AO 2022 
4CD9?P, EF4FPS, �<DBAB6  .�. [1?9>FDBAAO= 
D9EGDE], 2022. -  9:<@ 8BEFGC4: 
https://znakprom.ru/blog/ne-vse-fes-odinakovo-

polezny-2022-aprel/ 

https://cyberleninka.ru/article/n/evakuatsionnoe-osveschenie-i-upravlenie-evakuatsiey-iz-zdaniy-kinoteatrov
https://cyberleninka.ru/article/n/evakuatsionnoe-osveschenie-i-upravlenie-evakuatsiey-iz-zdaniy-kinoteatrov
https://cyberleninka.ru/article/n/evakuatsionnoe-osveschenie-i-upravlenie-evakuatsiey-iz-zdaniy-kinoteatrov
https://rostender.info/extsearch?query=09d7a7e6d37c564c3d873048b42cbac9
https://rostender.info/extsearch?query=09d7a7e6d37c564c3d873048b42cbac9
https://www.jessup.ru/fotoluminiscentnaya-evakuacionnya-sistema/o-fes/
https://www.jessup.ru/fotoluminiscentnaya-evakuacionnya-sistema/o-fes/
https://znakprom.ru/blog/ne-vse-fes-odinakovo-polezny-2022-aprel/
https://znakprom.ru/blog/ne-vse-fes-odinakovo-polezny-2022-aprel/
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'�� 614.894.22 

�.!. �4D?4@B64, !.�. #DOF>B64,  .�. ,?SCA<>B64 
(989D4?PAB9 7BEG84DEF69AAB9 46FBAB@AB9 B5D4;B64F9?PAB9 GKD9:89A<9 6OEL97B B5D4;B64A<S «.:AB-

'D4?PE><= 7BEG84DEF69AAO= GA<69DE<F9F (A4J<BA4?PAO= <EE?98B64F9?PE><= GA<69DE<F9F)» 

(��"' �" «.'D�' (!�')» 
$BEE<S, 454080, +9?S5<AE>, CDBEC9>F �9A<A4, 76 

"*�!�� 1((��&��!"%&� ��Щ�&/ %��"� (��0&$'2Щ��" &�#� ��3 
1���'�*�� �2��� #$� #"��$�) � #" �Щ�!�3) 

 

�!!"&�*�3 

$45BF4 CBE6SM9A4 BJ9A>9 QHH9>F<6ABEF< ED98EF6 
<A8<6<8G4?PAB= ;4M<FO BD74AB6 8OI4A<S (%��"�) 
H<?PFDGRM97B F<C4 ((&). #D<6B8SFES D9;G?PF4FO 
4A4?<;4 Q>EC9D<@9AF4?PAOI <EE?98B64A<= QD7BAB-
@<KABEF< H<?PFDGRM<I E4@BEC4E4F9?9= �96E 30', 

«(9A<>E» < «,4AE»-�. &4> >4> 5B?PL99 K<E?B CB7<5-
L<I CD<IB8<FES A4 CB:4DO, CDB<;BL98L<9 6 ;84-
A<SI < EBBDG:9A<SI, E4@BEC4E4F9?P 8B?:9A 74D4AF<-
DB64AB <E>?RK4FP D<E> CBD4:9A<S K9?B69>4 6 F9K9-
A<9 6D9@9A<, A9B5IB8<@B7B 8?S Q64>G4J<< <; ;BAO 
89=EF6<S BC4EAOI H4>FBDB6 CB:4D4. 
*9?P D45BFO – BCD989?9A<9 QHH9>F<6ABEF< <E-

CB?P;B64A<S E4@BEC4E4F9?9= H<?PFDGRM97B F<C4, 
CD<@9AS9@OI CD< Q64>G4J<< <; CB@9M9A<S. 

1. ��&'��0!"%&0 $��"&/ 

%F4F<EF<K9E><9 84AAO9 CB>4;O64RF, KFB 5B?P-
L<AEF6B ?R89= 6B 6D9@S CB:4D4 CB7<54RF A9 BF 
B7AS, 4 BF 8O@4 < A98BEF4F>4 ><E?BDB84. � 2020 7B8G 
B>B?B 67% BF 6E9I CB7<5L<I A4 CB:4D9 G@9D?< BF 
G8GLPS G7?9><E?O@ 74;B@, 4 6 2021 7B8G CB>4;4F9?< 
G69?<K<?<EP 8B 73,5% [1] (D<E.1). 

 
$<EGAB> 1. �A4?<; B5EF4AB6>< E CB:4D4@< < <I CB-
E?98EF6<= A4 F9DD<FBD<< $BEE<=E>B= (989D4J<< ;4 

2020 7. � 2021 7. 

% J9?PR G@9APL9A<S 6?<SA<S CDB8G>FB6 7BD9A<S 
A4 BD74A<;@ K9?B69>4 A9B5IB8<@B <ECB?P;B64FP E4-
@BEC4E4F9?< CB:4DAO9  – ED98EF6B <A8<6<8G4?PAB= 
;4M<FO BD74AB6 8OI4A<S < ;D9A<S K9?B69>4 BF FB>-
E<KAOI CDB8G>FB6 7BD9A<S 6 F9K9A<9 ;4S6?9AAB7B 
6D9@9A< ;4M<FAB7B 89=EF6<S CD< Q64>G4J<< <; CDB-
<;6B8EF69AAOI, 48@<A<EFD4F<6AOI < :<?OI ;84A<=, 
CB@9M9A<= 6B 6D9@S CB:4D4 [2]. 

 � A4EFBSM99 6D9@S A4 DBEE<=E>B@ DOA>9 F4><9 
E4@BEC4E4F9?< ;4A<@4RF BEB5B9 CB?B:9A<9, F4> >4> 
BA< CB?ABEFPR 7BFB6O > CD<@9A9A<R < A9 <@9RF 
7DB@B;8><I 8BCB?A<F9?PAOI Q?9@9AFB6. "A< @B7GF 
<ECB?P;B64FPES >4> 6;DBE?O@<, F4> < 89FP@< BF 7 ?9F 
. �I G8B5AB <@9FP 8B@4, CBE>B?P>G BA< I4D4>F9D<;G-
RFES CDBEFB= 6 CD<@9A9A<< 84:9 A9CB87BFB6?9AAO@ 

K9?B69>B@ < <@9RF A95B?PL<9 D4;@9DO. "8A4>B E4-
@BEFBSF9?PAB CDB<;6B8<FP ><E?BDB8 CD< 8OI4A<< 
BA< A9 @B7GF, CBQFB@G <I 6B;@B:AB <ECB?P;B64FP 
FB?P>B 6 ED989 E EB89D:4A<9@ ><E?BDB84 5B?99 17%. 

2. ����+� �%%���"��!�3  

�484K4@< A4L97B <EE?98B64A<S EF4?<:  
• 4A4?<; FD95B64A<= ABD@4F<6AOI 8B>G@9AFB6 8?S 
%��"� (&; 

• CDB6989A<9 4A4?<;4 DOA>4 CDB<;6B8<F9?9= %�-
�"� (&; 

• 4A4?<; CB>4;4F9?9=, CD98NS6?S9@OI > E4@BEC4E4-
F9?S@; 
• D4;D45BF>4 @9FB8<>< BCD989?9A<S QHH9>F<6ABEF< 
CD<@9A9A<S %��"� (& A4 BEAB69 CDB6989A<S QD7B-
AB@<K9E><I <EE?98B64A<=; 

• CDB6989A<9 Q>EC9D<@9AF4?PAOI <EE?98B64A<= < 
4A4?<; CB?GK9AAOI D9;G?PF4FB6. 

3. �!���� !"$ �&��!/) �"�' �!&"� 

%B7?4EAB �"%& 12.4.034–2017 6 $BEE<< 89=EF6G9F 
E?98GRM4S >?4EE<H<>4J<S %��"�, CD<@9AS9@OI 
8?S Q64>G4J<<: <;B?<DGRM<9; H<?PFDGRM<9; <;B?<-
DGRM<9-H<?PFDGRM<9 4CC4D4FO [3]. 

�A4?<; FD95B64A<= 8?S %��"� (& [2, 3, 4] 6O-
S6<?, KFB E4@BEC4E4F9?< 8?S ;4M<FO ?R89= BF CDB-
8G>FB6 7BD9A<S CD< Q64>G4J<< 8B?:AO I4D4>F9D<;B-
64FPES E?98GRM<@< 7DGCC4@< CB>4;4F9?9=: 

1. – CB>4;4F9?< A4;A4K9A<S; 6D9@S C9D96B84 E4-
@BEC4E4F9?S 6 D45BK99 CB?B:9A<9, >BQHH<J<9AF CB8-
EBE4 (6 ;BA9 8OI4A<S, 6 B5?4EF< 7?4;), EBCDBF<6?9A<9 
6B;8GLAB@G CBFB>G, @4EE4, 6D9@S ;4M<FAB7B 89=-
EF6<S, 79D@9F<KABEFP D45BK9= K4EF<; 

2. – CB>4;4F9?< EFB=>BEF< > 6A9LA<@ 6B;89=-
EF6<S@: GEFB=K<6BEFP > @9I4A<K9E>B@G 6B;89=EF6<R, 
GEFB=K<6BEFP > F9@C9D4FGDAB@G 6B;89=EF6<R, GEFB=-
K<6BEFP > 6BEC?4@9A9A<R; 

3. – CB>4;4F9?< A489:ABEF<: EDB> E?G:5O E4-
@BEC4E4F9?S, 69DBSFABEFP EBID4A9A<S <ECD46ABEF< 
E4@BEC4E4F9?S, 69DBSFABEFP 59;BF>4;AB= D45BFO E4-
@BEC4E4F9?S; 

4. – CB>4;4F9?< QD7BAB@<><: B7D4A<K9A<9 CB?S 
;D9A<S, G8B5EF6B < >B@HBDF, FD95B64A<S > D4;@9D4@, 
EB98<A9A<9 @9:8G >BDCGEB@ >4CRLBA4 < H<?PFDB@; 

5. – FD95B64A<S > EODPR < @4F9D<4?4@. 
� EBBF69FEF6<< E C. 4.2 &$ &% 019/2011 «ED98EF64 

<A8<6<8G4?PAB= ;4M<FO 8B?:AO <@9FP >BAEFDG>-
J<R, EBBF69FEF6GRMGR 4AFDBCB@9FD<K9E><@ 84A-
AO@ CB?P;B64F9?S, CD< QFB@ D4;@9DB-DBEFB6BKAO= 
4EEBDF<@9AF 8B?:9A GK<FO64FP 6E9 >4F97BD<< CB?P-
;B64F9?9=» [4]. 
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4. #$"����!�� �!����� $/!�� %��"�  

� EBBF69FEF6<< E �"%& $ 53261-2019 6 D45BKGR 
K4EFP E4@BEC4E4F9?S 8B?:AO 6IB8<FP [2]: 

• >4CRLBA EB E@BFDB6O@ B>AB@, >BFBDB9 8B?:AB 
B59EC9K<64FP B5MGR C?BM48P CB?S ;D9A<S A9 @9-
A99 70% BF B5M9= C?BM48< CB?S ;D9A<S 59; >4CR-
LBA4; 

• >B@5<A<DB64AAO= H<?PFD. 
 BA<FBD<A7 DOA>4 %��"� (& 6OS6<? A4<5B?99 

CBCG?SDAO9 ED98EF64 ;4M<FO: �96E 30', «(9A<>E» < 
«,4AE»-�. �I I4D4>F9D<EF<>< CD98EF46?9AO A4 D<E. 
2. �O5D4AAO9 E4@BEC4E4F9?< CD98EF46?9AO CDB<;6B-
8<F9?S@< 6 98<AB@, FB?P>B GA<69DE4?PAB@, D4;@9D9. 

 
$<EGAB> 2. )4D4>F9D<EF<>4 E4@BEC4E4F9?9= 

5. $��$��"&��  �&"���� "#$�����!�3 
1((��&��!"%&� #$� �!�!�3 %��"� 
(& !� "%!"�� #$"����!�3 1$�"!" �-
+�%��) �%%���"��!�� 

� >4K9EF69 @9FB84 QD7BAB@<K9E>B7B <EE?98B64A<S 
5O? 6O5D4A Q@C<D<K9E><= @9FB8, >BFBDO= EBEFBS? <; 
EBK9F4A<S Q>EC9D<@9AFB6 < 8<47ABEF<K9E>B= @9FB-
8<><, CDB6B8<@B= 6 6<89 4A>9F<DB64A<S CB 54??PAB-
D9=F<A7B6B= E<EF9@9 A4 BEAB69 EG5N9>F<6AOI BMG-
M9A<= D9ECBA89AFB6 < <;@9D9A<= <I H<;<B?B7<K9-
E><I C4D4@9FDB6 [2, 5, 6]. 

"J9A>4 QD7BAB@<K9E>B= QHH9>F<6ABEF< ED98EF6 
;4M<FO CDB6B8<?4EP 6 EBBF69FEF6<9 E �"%& 
12.4.298−2015 [7] CB E?98GRM<@ CB>4;4F9?S@: 
• G8B5EF6B CD< <ECB?P;B64A<<; 
• C?BFABEFP CD<?974A<S > ?<JG; 
• A489:ABEFP < >B@HBDFABEFP H<>E4J<<. 
 � EBBF69FEF6<< E FD95B64A<S@< �"%& $ 53261-
2019[2] <ECOF4A<S E4@BEC4E4F9?9= E GK4EF<9@ 8B5DB-
6B?PJ96 EF4DL9 12 ?9F  CDB6B8<?<EP 6 J9?SI BCD989-
?9A<S: 
• ;4M<FAOI E6B=EF6 E4@BEC4E4F9?S; 
• GE?B6<= 8OI4A<S 6 E4@BEC4E4F9?9; 
• H<;<B?B7<K9E><I D94>J<= ?R89= A4 D45BFG 6 E4-
@BEC4E4F9?9; 
• BEB59AABEF< D45BFO EBEF46AOI K4EF9=  E4@BEC4-
E4F9?S; 

• G8B5EF6B E@BFDB6B7B B>A4 E4@BEC4E4F9?S. 
 % GK9FB@ FD95B64A<= �"%& $ �%" 15537–2009[5] 

< �"%& 12.2.049–80[6] 5O?B BFB5D4AB 20 8B5DB6B?P-
J96, EFG89AFB6 4 >GDE4 6 6B;D4EF9 BF 20 8B 23 ?9F. 
�O?B GKF9AB FD95B64A<9 - ED98< <ECOF4F9?9= 
8B?:AO 5OFP D9ECBA89AFO, <@9RM<9 GEO, 5BDB8G, 
B5N9@AGR CD<K9E>G < 6 BK>4I [2]. 

�4:8O= GK4EFA<> ;4CB?A<? 4A>9FG, 6 >BFBDB= 
G>4;4? E6B< 4AFDBCB@9FD<K9E><9 CB>4;4F9?< < BEB-
5O9 CD<@9FO: 6B;D4EF, CB?, DBEF, 69E, A4?<K<9 5BDB8O 
(GEB6), 8?<AAOI 6B?BE < BK>B6. #9D98 A4K4?B@ >4:-
8B7B QF4C4 <ECOF4A<= G EFG89AFB6 5O?< <;@9D9AO 
H<;<B?B7<K9E><9 C4D4@9FDO E CB@BMPR: 

• FBAB@9FD4 – 4DF9D<4?PAB9 846?9A<9, K4EFBF4 
CG?PE4; 

• F9D@B@9FD4 – F9@C9D4FGD4 F9?4; 
• B>E<@9FD4 – EB89D:4A<9 ><E?BDB84 6 >DB6<. 
->EC9D<@9AF 5O? D4;89?9A A4 2 QF4C4 (D<E.3).  

!4 C9D6B@ QF4C9 5O?4 BD74A<;B64A4 Q64>G4J<S E 3, 5 

< 9 QF4:9= GK95AB7B >BDCGE4 59; CD<@9A9A<S E4-
@BEC4E4F9?9=: CBBK9D98AB9 86<:9A<9 <ECOF4F9?9= 
CB CGFS@ Q64>G4J<< E @4>E<@4?PAB= 8?S >4:8B7B <; 
A<I E>BDBEFPR, CD< QFB@ 6D9@S 86<:9A<S 5O?B ;4-
H<>E<DB64AB CD< CB@BM< E9>GA8B@9D4. 
!4 6FBDB@ QF4C9 E F9I :9 QF4:9=, CDB<EIB8<?4 

Q64>G4J<S 6 FD9I D4;AOI E4@BEC4E4F9?SI. �D9@S 
A4IB:89A<S 6 E4@BEC4E4F9?SI A9 CD96OL4?B 6D9@9A< 
97B ;4M<FAB7B 89=EF6<S (D<E. 2).  
 9:8G QF4C4@< < E9D<S@< <ECOF4A<= CD98GE@4F-

D<64?ES BF8OI, CDB8B?:<F9?PABEFP >BFBDB7B B5G-
E?46?<64?4EP 6D9@9A9@, A9B5IB8<@O@ 8?S 6BEEF4-
AB6?9A<S CG?PE4 < 4DF9D<4?PAB7B 846?9A<S. 
#B B>BAK4A<< >4:8B7B QF4C4 D9ECBA89AF4@ F4> :9 

<;@9DS?BEP 4DF9D<4?PAB9 846?9A<9, K4EFBF4 CG?PE4, 
F9@C9D4FGD4 F9?4 < EB89D:4A<9 ><E?BDB84 6 >DB6< 

(D<E. 3). 

 

$<EGAB> 3. #DBFB>B? CDB6989A<S Q>EC9D<@9AF4 

 � EC9J<4?PAB D4;D45BF4AAB= 4A>9F9 GK4EFA<>< 
BJ9A<64?< G8B5EF6B < >B@HBDF, ?97>BEFP 8OI4A<S, 
CDBEFBF4 >B@@GA<>4J<<, B7D4A<K9A<9 CB?S ;D9A<S, 
;4CBF964A<9 E@BFDB6B7B B>A4, B7D4A<K9A<9 CB86<:-
ABEF<, G8B5EF6B A48964A<S/EASF<S, A489:ABEFP H<>-
E4J<< CB CSF<54??PAB= L>4?9, 789 5 – «BK9AP IB-
DBLB», 4 – «IBDBLB», 3 – «G8B6?9F6BD<F9?PAB», 0 – 
«A9 @B7G <ECB?P;B64FP». 
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6. $��'�0&�&/ #$"����!�3 1�%#�$�-
 �!&"� 

� IB89 Q>EC9D<@9AF4 D4EE@4FD<64?<EP F4><9 C4D4-
@9FDO, >4> QD7BAB@<K9E><9 CB>4;4F9?< < H<;<B?B7<-
K9E><9 D94>J<< ?R89= A4 D45BFG 6 E4@BEC4E4F9?SI. 

6.1 1@7>=><8G9A:89 ?>:474B9;8 

� QD7BAB@<K9E><@ CB>4;4F9?S@ BFABESFES: G8B5-
EF6B CD< <ECB?P;B64A<<, B7D4A<K9A<9 CB?S ;D9A<S, 
B7D4A<K9A<9 CB86<:ABEF<, A489:ABEFP H<>E4J<<. 
#B B>BAK4A<< Q>EC9D<@9AF4 5O?< CDB4A4?<;<DB-

64AO 4A>9FO, ;4CB?A9AAO9 D9ECBA89AF4@<. $9;G?P-
F4FO 4A>9F<DB64A<S CD<6989AO 6 6<89 8<47D4@@, 
CD98EF46?9AAOI A4 D<EGA>4I 4, 5, 6. 

 
$<EGAB> 4. $9;G?PF4FO <EE?98B64A<S QD7BAB@<K9-
E><I CB>4;4F9?9= E4@BEC4E4F9?S �96E 30' 

 
$<EGAB> 5. $9;G?PF4FO <EE?98B64A<S QD7BAB@<K9-
E><I CB>4;4F9?9= E4@BEC4E4F9?S «(9A<>E» 

 
$<EGAB> 6. $9;G?PF4FO <EE?98B64A<S QD7BAB@<K9-
E><I CB>4;4F9?9= E4@BEC4E4F9?S «,4AE»-� 

�A4?<; D9;G?PF4FB6 4A>9F<DB64A<S D9ECBA89AFB6 
6OS6<? E?98GRM99: 

1) CB CB>4;4F9?R «G8B5EF6B < >B@HBDF CD< <E-
CB?P;B64A<<» BF@9K9AB, KFB «,4AE-�» «G8B6?9F6B-
D<F9?9A», «�96E 30'» < «(9A<>E» - «>B@HBDFAO»; 
2) CB CB>4;4F9?R «?97>BEFP 8OI4A<S» D9ECBA89A-

F4@< BJ9A9AB, KFB 6 «,4AE-�» 8OL4FP «?97>B», 4 6 
«�96E9 30'» < «(9A<>E9» «E?97>4 ;4FDG8A9AB»; 
3) CB CB>4;4F9?R «G8B5EF6B 6 >B@@GA<>4J<<» E4-

@BEC4E4F9?P «,4AE-�» BJ9A9A >4> «A9G8B5AB», «�96E 
30'» < «(9A<>E» - «G8B6?9F6BD<F9?PAO»; 
4) CB CB>4;4F9?R «B7D4A<K9A<9 CB?S ;D9A<S» BF-

@9K9AB «A95B?PLB9 G@9APL9A<9 @9A99 30%» 6 %�-
�"�4I «,4AE-�» < «�96E 30'», 6 «(9A<>E9» G@9AP-
L9A<9 CB?S ;D9A<S EBEF46<?B «5B?99 30%»; 
5) CB CB>4;4F9?R «;4CBF964A<S E@BFDB6B7B B>A4» 

BF@9K9AB «;4CBF964A<9 5B?99 30%» 6 «(9A<>E9», 4 6 
E4@BEC4E4F9?SI «,4AE-�» < «�96E 30'» E@BFDB6B9 
B>AB «K4EF<KAB ;4CBF9649F»; 
6) CB CB>4;4F9?R «B7D4A<K9A<9 CB86<:ABEF<» 

8?S 6E9I E4@BEC4E4F9?9= BF@9K9AB «>B@HBDFAB9 C9-
D986<:9A<9»; 
7) CB CB>4;4F9?R «G8B5EF6B A48964A<S/EASF<S» 

«,4AE-�» < «(9A<>E» BJ9A9AO >4> «?97>B», 4 «�96E 
30'» - «A9@AB7B ;4FDG8A9AB»; 

8) CB CB>4;4F9?R «A489:ABEFP < >B@HBDFABEFP 
H<>E4J<<» GDB69AP H<>E4J<< FD9I E4@BEC4EF9?9=: 
«,4AE-�», «(9A<>E», «�96E 30'» 5O? BF@9K9A >4> 
«ED98A<=» 

6.2 (878>;>78G9A:89 @94:F88 ;N899 =4 @45>BC 
6 A4<>A?4A4B9;OE 

� <EE?98G9@O@ H<;<K9E><@ CB>4;4F9?S@ BFABE<-
?<EP: 4DF9D<4?PAB9 846?9A<9, K4EFBF4 CG?PE4, E4FGD4-
J<S < 6D9@S Q64>G4J<=, >BFBDO9 <;@9DS?<EP A4 >4:-
8B@ QF4C9 8B < CBE?9 Q64>G4J<< E D4;AOI QF4:9= 
(D<E.3). 

$9;G?PF4FO <EE?98B64A<S H<;<K9E><I CB>4;4F9-
?9= CD< Q64>G4J<< E 9 QF4:4 59; E4@BEC4E4F9?9= < 6 
A<I CD98EF46?9AO A4 D<E. 7, 8, 9. #B8B5AO9 D9;G?P-
F4FO CB?GK<?<EP < CD< Q64>G4J<< D9ECBA89AFB6 E 3 < 
5 QF4:9=. 

 

$<EGAB> 7. $9;G?PF4FO <EE?98B64A<S H<;<K9E><I 
CB>4;4F9?9= 59; E4@BEC4E4F9?S < 6 E4@BEC4E4F9?9 

«(9A<>E» 
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$<EGAB> 8. $9;G?PF4FO <EE?98B64A<S H<;<K9E><I CB-
>4;4F9?9= 59; E4@BEC4E4F9?S < 6 E4@BEC4E4F9?9 

«,4AE»-� 

 
$<EGAB> 9. $9;G?PF4FO <EE?98B64A<S H<;<K9E><I CB-
>4;4F9?9= 59; E4@BEC4E4F9?S < 6 E4@BEC4E4F9?9  

�96E 30' 

�EIB8S <; CB?GK9AAOI D9;G?PF4FB6, @B:AB E89-
?4FP 6O6B8 B FB@, KFB CD< Q64>G4J<< 6 E4@BEC4E4F9-
?SI CB>4;4F9?< K4EFBFO CG?PE4, A<:A97B 4DF9D<4?P-
AB7B 846?9A<S < 6D9@9A< 6OCB?A9A<S GCD4:A9A<S 
;A4K<F9?PAB 6OL9, K9@ 59; E4@BEC4E4F9?9=, 4 ;A4K9-
A<S EB89D:4A<S ><E?BDB84 6 >DB6< A<:9. 

����2+�!�� 

�A4?<;<DGS CB?GK9AAO9 D9;G?PF4FO CDB6989A-
AOI Q>EC9D<@9AF4?PAOI <EE?98B64A<= CB BEB59AAB-
EFS@ CD<@9A9A<S %��"� (� A4 7DGCC9 20 8B5DB-
6B?PJ96 (EFG89AFB6 4 >GDE4 6 6B;D4EF9 BF 20 8B 23 ?9F) 
@B:AB E89?4FP E?98GRM<9 6O6B8O: 
�A4?<; ABD@4F<6AOI 8B>G@9AFB6 6OS6<?, KFB > 

E4@BEC4E4F9?S@ H<?PFDGRM97B F<C4 CD98NS6?SRFES 
5 7DGCC FD95B64A<= [2,3,4]. 

�A4?<; DOA>4 6OS6<?, KFB A4<5B?99 CBCG?SD-
AO@< %��"� H<?PFDGRM97B F<C4 S6?SRFES F4><9 
E4@BEC4E4F9?<, >4> �96E 30', «,4AE»-�, «(9A<>E» 
(D<E.2). �4AAO9 E4@BEC4E4F9?< CDB<;6B8<F9?9@ 
CD98EF46?9AO 6 GA<69DE4?PAB@ D4;@9D9, >BFBDO= 
CB8IB8<F 8?S 6;DBE?OI < 89F9= BF 12 ?9F �96E 30', BF 
7 ?9F «,4AE»-� < «(9A<>E». 
#DB6989A<9 Q>EC9D<@9AF4?PAB7B <EE?98B64A<S 

CB QD7BAB@<K9E><@ CB>4;4F9?S@ < H<;<B?B7<K9E><@ 

D94>J<S@ ?R89= A4 D45BFG 6 E4@BEC4E4F9?SI 6O-
S6<?B, KFB E GK9FB@ Q64>G4J<< ?R89= <; D4;ABQF4:-
AB7B ;84A<S (3, 5, 9 QF4:9=) 6E9 FD< E4@BEC4E4F9?S 
<@9RF D46AO9 ;4M<FAO9 E6B=EF64 < G8B5AO 6 <E-
CB?P;B64A<<: >B@HBDFAO < A9 B7D4A<K<64RF CB-
86<:ABEFP. 
� E4@BEC4E4F9?9 «,4AE»-� D9ECBA89AF4@ 5O?B 

?97K9 6E97B 8OL4FP. � E4@BEC4EF9?P «(9A<>E» S6?S-
9FES IG8L<@ CB B7D4A<K9A<R CB?S ;D9A<S, ;4CBF964-
A<R E@BFDB6B7B B>A4, GE?B6<S@ 8OI4A<S 8?S 6E9I D9-
ECBA89AFB6. 
�A4?<; D9;G?PF4FB6 <EE?98B64A<= H<;<B?B7<K9-

E><I D94>J<= ?R89= 6OS6<?, KFB CD< <ECB?P;B64A<< 
6E9I FD9I E4@BEC4E4F9?9= CD< CB6OL9A<< A47DG;>< 
EB89D:4A<9 ><E?BDB84 6 >DB6< G@9APL49FES, 4DF9D<-
4?PAB9 846?9A<9, CG?PE < 6D9@S Q64>G4J<< G69?<K<-
64RFES (D<E. 7, 8, 9). 
&4><@ B5D4;B@ CB D9;G?PF4F4@ CDB6989AAB7B <E-

E?98B64A<S IG8L<@ B>4;4?ES E4@BEC4E4F9?P «(9-
A<>E», 4 E4@BEC4E4F9?< �96E 30' < «,4AE»-� CB>4-
;4?< CD<@9DAB B8<A4>B6O9 IBDBL<9 D9;G?PF4FO. �?S 
E4@BEC4E4F9?S «(9A<>E» FD95G9FES 8BD45BF>4 8OI4-
F9?PAB7B H<?PFD4, KFB CB;6B?<F G?GKL<FP GE?B6<S 
8OI4A<S < EA<;<F ;4CBF964A<9 E@BFDB6B7B B>A4. 
$9;G?PF4FO <EE?98B64A<S 5O?< BCG5?<>B64AO 6 

:GDA4?9 «!4GKAO= ?<89D» [8].  

%#�%"� ��&�$�&'$/ 

1. " EBEFBSA<< ;4M<FO A4E9?9A<S < F9DD<FBD<= $BE-
E<=E>B= (989D4J<< BF KD9;6OK4=AOI E<FG4J<= 
CD<DB8AB7B < F9IAB79AAB7B I4D4>F9D4 6 2020 
7B8G.: 7BEG84DEF69AAO= 8B>?48. –  BE>64:  +% 
$BEE<<, 2021. – 264 E.  

2. �"%& $ 53261-2019. &9IA<>4 CB:4DA4S. %4@BEC4-
E4F9?< H<?PFDGRM<9 8?S ;4M<FO ?R89= BF FB>-
E<KAOI CDB8G>FB6 7BD9A<S CD< Q64>G4J<< <; ;4-
8O@?9AAOI CB@9M9A<= 6B 6D9@S CB:4D4. "5M<9 
F9IA<K9E><9 FD95B64A<S.  9FB8O <ECOF4A<=.  

3. �"%& 12.4.034−2017. %<EF9@4 EF4A84DFB6 59;-
BC4EABEF< FDG84 (%%�&). %D98EF64 <A8<6<8G4?P-
AB= ;4M<FO BD74AB6 8OI4A<S. �?4EE<H<>4J<S < 
@4D><DB6>4. –  .: %F4A84DF<AHBD@, 2018. 

4. &9IA<K9E><= D97?4@9AF &4@B:9AAB7B EBR;4 
019/2011. " 59;BC4EABEF< ED98EF6 <A8<6<8G4?P-
AB= ;4M<FO. 

5. �"%& $ �%" 15537–2009. -D7BAB@<>4. #D<A-
J<CO BF5BD4 <ECOF4F9?9= 8?S CDB69D>< 4AFDBCB-
@9FD<K9E><I E6B=EF6 CDB@OL?9AAB= CDB8G>J<< 
< >BAEFDG>J<=. –  .: %F4A84DF<AHBD@, 2010.  

6. �"%& 12.2.049–80. %<EF9@4 EF4A84DFB6 59;BC4E-
ABEF< FDG84 (%%�&). "5BDG8B64A<9 CDB<;6B8-
EF69AAB9. "5M<9 QD7BAB@<K9E><9 FD95B64A<S. – 
 .: �#� �;84F9?PEF6B EF4A84DFB6, 2002. 

7. �"%& 12.4.298−2015. %<EF9@4 EF4A84DFB6 59;-
BC4EABEF< FDG84 (%%�&). %D98EF64 <A8<6<8G4?P-
AB= ;4M<FO BD74AB6 8OI4A<S. ->EC?G4F4J<BAAO9 
FD95B64A<S. –  .: %F4A84DF<AHBD@, 2016. 

8. #4?4F<AE>4S, �.#. ->EC9D<@9AF4?PAO9 <EE?98B-
64A<S CB CD<@9A9A<R ED98EF6 <A8<6<8G4?PAB= 
;4M<FO CD< CB:4D9 / �.#. #4?4F<AE>4S, �.!. �4D-
?4@B64, !.�. #DOF>B64,  .�. ,?SCA<>B64 // 

!4GKAO= ?<89D – &R@9AP, 2022. 
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#�К 614.83:623.459 

 

�.!. �B?7<I  
�64AB6E>4S CB:4DAB-EC4E4F9?PA4S 4>489@<S ��! �'!  BEE<< (��!�),  

CD. !FDB<F9?9=, 33, 7. �64AB6B, �64AB6E>4S B5?4EFP ( BEE<=E>4S $989D4J<S) 

 

�!���"/ ���"�� �����/ !��"��"!"��/ ! ��!"� �������#��0��� 
��Щ�"/ 

 

����"�&�/ 
� D9H9D4F9 D4EE@BFD9AO ED98EF64 <A8<6<8G4?PAB= 

;4M<FO (!��) CB:4DAOI < EC4E4F9?9=, 4 F4>:9 A9>BFBDO9 
64:AO9 4EC9>FO <I E9DF<H<>4J<<, CB8F69D:84RM9= FB 

KFB FBF <?< <AB= B5N9>F EBBF69FEF6G9F BCD989?9AAO@ 
FD95B64A<S@. �5M9<;69EFAB, KFB E9DF<H<>4J<S >4>B@G-

?<5B EF4A84DFG 74D4AF<DG9F, KFB <;89?<9 EBBF69FEF6G9F 
GEF4AB6?9AAO@ FD95B64A<S@, 6 F.K. 59;BC4EABEF<, 8?S 
K97B CB869D74?BEP EBBF69FEF6GRM<@ <ECOF4A<S@. �8A4>B 
9EFP < 8DG74S EFBDBA4 QFB7B 6BCDBE4. �?S @AB7<I 
EBFDG8A<>B6 CB:4DAB-EC4E4F9?PAOI CB8D4;89?9A<= 
6OEB><9 F9IA<K9E><9 I4D4>F9D<EF<>< B5BDG8B64A<S <  
CD<@9AS9@OI ED98EF6 5B?99 64:AO, K9@ EBBF69FEF6<9, F9@ 
<?< <AO@ EF4A84DF4@. � K4EFABEF<, 8?S 6E9I CB:4DAOI 
QHH9>F<6ABEFP < G8B5EF6B !�� E<?PAB C9D969L<64RF 
A4?<K<9 ?R5B7B E9DF<H<>4F4 <?< SD?O>4. � K4EFABEF<, 
8?S !�� ;A4K<F9?PAB 64:A99 <I >BAEFDG>F<6AO9 
BEB59AABEF< < HGA>J<BA4?PABEFP, >BFBDO9 CB;6B?SRF 
GCDBEF<FP < GE>BD<FP D45BFG, EA<;<FP 6D9@S 
FD4AECBDF<DB6>< CBEFD4846L97B BF @9EF4 '! 8B 
EBBF69FEF6GRM97B @98<J<AE>B7B GKD9:89A<S. �  BEE<< 
E<FG4J<S 6 B5?4EF< E9DF<H<>4J<< ED98EF6 ;4M<FO 
BFABE<F9?PAB EF45<?PA4, AB ;4 CBE?98A<9 7B8O F4>:9 
CD9F9DC9?4 <;@9A9A<S. 

1. ��"#��0��� ��������� � ��� �!�% 

!� "�$���&�� !�� ���� �/%  

� @<D9 EGM9EF6G9F 8BEF4FBKAB D4;AOI 
EF4A84DFB6, CD<@9AS9@OI 6 QFB= B5?4EF<, 4 <@9AAB: 
•  !" – ;A4>, CB8F69D:84RM<= EBBF69FEF6<9 
FB64D4 FD95B64A<S@ >BA>D9FAB7B F9IA<K9E>B7B 
D97?4@9AF4 A4 F9DD<FBD<<  BEE<=E>B= $989D4J<<; 
• EAC - Eurasian Conformity – 89=EF6G9F 6 
EFD4A4I "4@B:9AAB7B EBR;4 �6D4;<=E>B7B 
Q>BAB@<K9E>B7B EBR;4, 6 FB@ K<E?9 6  BEE<<; 

• CE - Conformite Europeenne, ;A4>, >BFBDO= 
<89AF<H<J<DG9F CDB8G>F >4> EBBF69FEF6GRM<= 
96DBC9=E><@ ABD@4@; 

• EN - BCD989?S9F 96DBC9=E><= EF4A84DF, 
>BFBDB@G EBBF69FEF6G9F CDB8G>F, >BFBDO= 
D4;D45BF4A 96DBC9=E><@< BD74A<;4J<S@< CB 
EF4A84DF<;4J<<: CEN, CENELEC < ETSI; 
• CSA - >4A48E>4S BD74A<;4J<S CB 
EF4A84DF<;4J<<, B59EC9K<64RM4S F9EF<DB64A<9, 
E9DF<H<>4J<R < D4;D45BF>G EF4A84DFB6; 

• ANSI -  4@9D<>4AE><= A4J<BA4?PAO= <AEF<FGF 
EF4A84DFB6, K4EFA4S A9>B@@9DK9E>4S BD74A<;4J<S, 
>BFBD4S D45BF49F A48 CD98BEF46?9A<9@ 
8B5DB6B?PAOI EF4A84DFB6; 

• NFPA - A4J<BA4?PA4S 4EEBJ<4J<S 
CDBF<6BCB:4DAB= ;4M<FO (!(�), A9>B@@9DK9E>4S 
BD74A<;4J<S, >BFBD4S ;4A<@49FES D4;D45BF>B= 
EBBF69FEF6GRM<I >B89>EB6 < EF4A84DFB6.  

�B964S B89:84 CB:4DAB7B (���) - >B@C?9>F 
@AB7BE?B=AB= EC9J<4?PAB= ;4M<FAB= B89:8O 

(!��) B5M97B A4;A4K9A<S, EBEFBSM<= <; >GDF><, 
5DR> (CB?G>B@5<A9;BA4) < CD98A4;A4K9AAO= 8?S 
;4M<FO CB:4DAB7B BF BC4EAOI < 6D98AOI H4>FBDB6 
B>DG:4RM9= ED98O, 6B;A<>4RM<I CD< FGL9A<< 
CB:4DB6 < CDB6989A<< 464D<=AB-EC4E4F9?PAOI 
D45BF, 4 F4>:9 BF A95?47BCD<SFAOI >?<@4F<K9E><I 
6B;89=EF6<= [1]. !D98EF6B <A8<6<8G4?PAB= ;4M<FO 
BD74AB6 8OI4A<S < ;D9A<S (!����) - ABE<@B9 A4 
K9?B69>9 F9IA<K9E>B9 GEFDB=EF6B, B59EC9K<64RM99 
;4M<FG BD74AB6 8OI4A<S BF H4>FBDB6 
CDBH9EE<BA4?PAB7B D<E>4 [2]. 

1.1. �B@C?9>F ��� ( BEE<=E>B7B CDB<;6B8EF60) 

 
  <EGAB> 1 �5D4;9J E9DF<H<>4F4 < Б��, 

CBEF46?я9@B= ;46B8B@-<;7BFB6<F9?9@ 8?я 

Q>EC?G4F4J<< BF9K9EF69AAO@< CB:4DAO@< 

 

�<D>4 ;46B84-<;7BFB6<F9?S CD<>D9C?9A4 > 
A4DG:AB@G @4F9D<4?G ��� < 84ёF B7D4A<K9AAGR 
<AHBD@4J<R B5 <;89?<<. �4 D<E. 1 CD<6989A4 ��� 
8?S CB:4DAOI – ��� «Э?<BF» [3], >BBD8<A4FO < 
>BAF4>FA4S <AHBD@4J<S CB A9@G, >?<@4F<K9E><9 
B7D4A<K9A<S-8?S G@9D9AAB7B >?<@4F4, @B89?P – > 
901, D4;@9D – 2, 6<8-�, "# 8572-003-49984806-2004 

– F9IA<K9E><9 GE?B6<S 8?S <;7BFB6?9A<S ;4M<FAB= 
B89:8O 8?S CB:4DAOI (84F4 6OCGE>4-H96D4?P 2013 
7B84). C"  (��01) - E<@6B? (>B8 BD74A4) 
CB8F69D:84RM<=, EBBF69FEF6<9 FB64D4 FD95B64A<S@ 
>BA>D9FAB7B F9IA<K9E>B7B D97?4@9AF41, >BFBDO= 
D97G?<DG9F 6  BEE<< 97B >4K9EF6B < 59;BC4EABEFP, 6 
EBBF69FEF6<< E [4]. "4>:9 <@99FES LF4@C BF89?4 
F9IA<K9E>B7B >BAFDB?S ��� «Э?<BF», AB 
BFEGFEF6G9F <AHBD@4J<S CB CD46<?4@ GIB84 
(K<EF>4, EF<D>4) < A9 EB89D:<FES E6989A<= B 
E9DF<H<>4J<< 84AAB= CDB8G>J<<. �4AA4S 
<AHBD@4J<S 8BEFGCA4 A4 E4=F9 ;46B84-<;7BFB6<F9?S.  

!4@4 @B89?P ��� 901/I (0/8���)- 2011 7B84, 
6OCB?A9A4 <; 4D4@<8AB7B @4F9D<4?4 E CB?<@9DAO@ 

 
1$989D4?PAO= ;4>BA «"9IA<K9E><= D97?4@9AF B FD95B64A<SI 
CB:4DAB= 59;BC4EABEF<» BF 22.07.2008 7. №123- $� (E 
<;@9A9A<S@< 6 D984>J<< 117-$� BF 10.07.2012). 
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CB>DOF<9@ «!<?BF9>E-97» 4DF. 0/8 � ("# 8713-002-

45576849-98). �4F9D<4? CD98A4;A4K9A 8?S 
B7A9EFB=><I >B@C?9>FB6 EC9JB89:8O, 
<ECB?P;G9@B= CD< CB6OL9AAOI F9@C9D4FGD4I < 
>BAF4>F4I E BF>DOFO@ C?4@9A9@.  

1.2. �B@C?9>F ��� (<ABEFD0AAB7B CDB<;6B8EF60) 
 �; ;4DG59:AOI 4A4?B7B6 A4<5B?99 CBCG?SDAO 

��� BF CDB<;6B8<F9?9= MSA Bristol < S-GARD. 

�59 @B89?< D4;D45BF4AO 6 EBBF69FEF6<< E 
FD95B64A<S@<2, <, >4> < 4A4?B7<KAO9 ;4DG59:AO9 
���, CB?P;GRFES ;A4K<F9?PAO@ ECDBEB@.  
 

  
 <EGAB> 2 �5D4;9J E9DF<H<>4F4 < Б�� S-GARD 

DuPont™, CBEF46?я9@B= ;46B8B@-<;7BFB6<F9?9@ 

8?я Q>EC?G4F4J<< ;4DG59:AO@< CB:4DAO@< 

 

�<D>4 ;46B84-<;7BFB6<F9?S CD<L<649FES  
CDB<;6B8<F9?9@ !�� > @4F9D<4?G ��� <;AGFD< <  
S6?S9FES 6CB?A9 8BEF4FBKAB= 8?S CBFD95<F9?S 
CDB8G>J<<. � <@9AAB, ��� 8?S CB:4DAOI – S-

GARD, >BAF4>FA4S <AHBD@4J<S CB A9@G, @B89?P – 

ULTIMATE, D4;@9D – 188/81 202/21 

(4AFDBCB@9FD<K9E><9 D4;@9DO). �9ESJ/7B8 6OCGE>4 
-07/2019. �A4> (CE 0197) – CB8F69D:849F, KFB 
B89:84 EBBF69FEF6G9F CD46<?4@ 96DBC9=E>B7B 
;4>BAB84F9?PEF64 < @B:9F Q>EC?G4F<DB64FPES 6 
EFD4A4I �6DBEBR;4. "4>:9 G>4;4AO GDB6A< ;4M<FO  
CB (Xr – F9C?BCB7?BM9A<9-2, Xf – F9C?BC9D984K4-2, 

Z – C4DB;4M<M9AABEFP < Y – 6B8BA9CDBA<J49@BEFP-

2). �@99FES C<>FB7D4H<K9E><= ;A4> B E9DF<H<>4J<< 
CDB8G>F4, CB8F69D:84RM<= 97B Q?9>FDBEF4F<K9E><9 
E6B=EF64, EB7?4EAB3. �4 5<D>9 9EFP CB?A4S 
<AHBD@4J<S CB CD46<?4@ GIB84 (K<EF>4, EF<D>4, 
ID4A9A<9). �EB59AABEFPR >GDF>< ��� – S-GARD 

S6?S9FES 6B8BA9CDBA<J49@O= E?B= – A97BDRK4S 
59ECBDB64S 6B8B-C4DBCDBA<J49@4S @9@5D4A4 

Nomex®, 4 F4>:9 @4F9D<4? F>4A< 69DI4 E 
@4E?B6B8BBFF4?><64RM9= EFDG>FGDB= DuPont™. 

 

 

 

 

 

 

 

 

 <EGAB> 3 �5D4;9J E9DF<H<>4F4 < Б�� Bristol 

Gore® Varde, CBEF46?я9@B= ;46B8B@-

<;7BFB6<F9?9@ 8?я Q>EC?G4F4J<< ;4DG59:AO@< 
CB:4DAO@< 

 
2�6DBC9=E><= EF4A84DF EN 469:2005 +�1:2006+�!:2006 
3�6DBC9=E><= EF4A84DF EN 1149-5:2008  

 

�<D>4 ;46B84-<;7BFB6<F9?S CD<L<649FES  
CDB<;6B8<F9?9@ !��, > @4F9D<4?G ��� <;AGFD< < 
84ёF A4@ A4<5B?99 CB?AGR <AHBD@4J<R B 
CDB8G>J<<. ��� 8?S CB:4DAOI – BRISTOL @B89?P 
– EA2LXT, D4;@9D – Medium XTall 

(4AFDBCB@9FD<K9E><9 D4;@9DO 6 E@), EN469:20052 – 

CDBF<6BCB:4DAO= EF4A84DF, CB >BFBDB@G 
6OCB?A9A4 84AA4S !�� 8?S CB:4DAOI, EB7?4EAB 

F9IA<K9E><I FD95B64A<= > ;4M<FAB= B89:89 8?S 
CB:4DAOI (2005 7B84). EN343:20194 – EF4A84DF, 
BCD989?SRM<= @9FB8O <ECOF4A<= < FD95B64A<S > 
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BEAB69 AB6OI @BAB- < 5<E4;BEB98<A9A<= 2,4,6-

FD<7<8DB>E<A<FDB59A;B?4 < 2,6-

8<7<DB>E<A<FDB59A;B?4 >BFBDO9 QHH9>F<6AB ;4 
>BDBF><= CDB@9:GFB> 6D9@9A< CB;6B?SRF 
B5A4DG:<64FP 6 CB@9M9A<SI D45BK9= ;BAO C4DO 
><E?BF < BEAB64A<= A96BBDG:9AAO@ 7?4;B@. 

 

1. �%��В�А3 'А%&0  
1.1 В6989A<9  
�A;54AB285 =0;8G8O M;5:B@>=>4>=>@=KE 8 

M;5:B@>=>0:F5?B>@=KE 3@C?? 2 <>;5:C;0E 2,4,6-
B@8384@>:A8=8B@>15=7>;0 8 2,6-
48384@>:A8=8B@>15=7>;0, 8E <>6=> @0AA<0B@820BL 
2 :0G5AB25 ?5@A?5:B82=KE AC1AB@0B>2 2 A8=B575 
07>A>548=5=89, A?>A>1=KE : @!-8=4CF8@C5<><C 
87<5=5=8N >:@0A:8 8 @07@01>B:5 =0 8E >A=>25 
B5:AB8;L=KE pH-GC2AB28B5;L=KE A5=A>@=KE A8AB5<. 
� @01>B0E, ?@>2545==KE =0<8 @0=55, 

=8B@>?>;8D5=>;K C65 70@5:><5=4>20;8 A51O :0: 
2KA>:>@50:F8>==>A?>A>1=K5 AC1AB@0BK 2 A8=B575 
<>=>- 8 18A07>:@0A8B5;59 @07;8G=>3> AB@>5=8O, 
>:@0H820NI8E 2>;>:=0 0<D>B5@=>3> E0@0:B5@0 
(H5@ABL 8 :0?@>=) 8 >15A?5G820NI85 E>@>H85 
M:A?;C0B0F8>==K5 A2>9AB20 >:@0A>: [1]. 
 

1.2 А>FG4?PABEFP  
%>3;0A=> AB0B8AB8:5, 1>;LH0O G0ABL A;CG052 

B@02<0B87<0 =0 E8<8G5A:8E ?@54?@8OB8OE 
?@8E>48BAO =0 4>;N E8<8G5A:8E >6>3>2 :>6=KE 
?>:@>2>2 G5;>25:0, 2>7=8:0NI8E ?@8 :>=B0:B5 A 
?0@0<8 :8A;>B 8;8 >A=>20=89 2 A;CG05 020@89=>9 
A8BC0F88. 
� ?>A;54=85 45AOB8;5B8O C25;8G8;>AL 

:>;8G5AB2> 8AA;54>20=89, ?>A2OI5==KE ?>;CG5=8N 
8 87CG5=8N A2>9AB2 B5:AB8;L=KE <0B5@80;>2, 
:>B>@K5 =0E>4OB ?@8<5=5=85 2 :0G5AB25 381:8E pH-

GC2AB28B5;L=KE A5=A>@>2. &5:AB8;L=K5 pH-

8=4CF8@C5<K5 40BG8:8, 2AB@>5==K5 2 70I8B=CN 

>4564C, <>3CB, =0?@8<5@, C:07K20BL =0 ?@8ACBAB285 
?0@>2 :8A;>BK 8;8 >A=>20=89 2 ?><5I5=8OE 
@01>G59 7>=K. �@><5 B>3>, ?5@52O7>G=K9 <0B5@80;, 
GC2AB28B5;L=K9 : 87<5=5=8N pH, ?>72>;O5B 
287C0;L=> >F5=8BL ?@>F5AA 70682;5=8O @0=K 
A=0@C68 157 =5>1E>48<>AB8 A=OB8O ?>2O7:8. 
?@8<5=ONBAO B0:65 2 A?>@B82=>9 <548F8=5 4;O 
<>=8B>@8=30 ?>B>>B45;5=8O 2 @568<5 @50;L=>3> 
2@5<5=8 A F5;LN 87<5@5=8O C@>2=O >1572>6820=8O 
>@30=87<0 A?>@BA<5=>2 [2-5]. 

�A;54AB285 G53> ?>;CG5=85 B5:AB8;L=KE 
<0B5@80;>2, A?>A>1=KE : @!-8=4CF8@C5<><C 
87<5=5=8N >:@0A:8, :>B>@K5 2>7<>6=> 
8A?>;L7>20BL 2 :0G5AB25 8=48:0B>@=KE M;5<5=B>2 2 
70I8B=>9 >45645 8;8 A@54AB20E 8=48284C0;L=>9 
70I8BK, ?@8<5=O5<KE =0 E8<8G5A:8E 
?@>872>4AB20E, O2;O5BAO 0:BC0;L=>9 7040G59. 
 

1.3 &9?P CDB6989A<S <EE?98B64A<S  
*5;LN =0AB>OI59 @01>BK O2;O5BAO @07@01>B:0 

<5B>4>2 A8=B570 =>2KE 07>?@>872>4=KE 2,4,6-
B@8384@>:A8=8B@>15=7>;0 8 2,6-
48384@>:A8=8B@>15=7>;0, A?>A>1=KE : @!-

8=4CF8@C5<><C 87<5=5=8N >:@0A:8 8 @07@01>B:5 =0 
8E >A=>25 B5:AB8;L=KE pH-GC2AB28B5;L=KE 
A5=A>@=KE A8AB5<. 
 

1.4 �484K<  
�;O 4>AB865=8O ?>AB02;5==>9 F5;8 =5>1E>48<> 

@5H8BL A;54CNI85 =0CG=K5 7040G8:  
1. $07@01>B0BL <5B>48:C ?>;CG5=8O A5@88 

=5>?8A0==KE @0=55 07>A>548=5=89 =0 >A=>25 2,4,6-
B@8384@>:A8=8B@>15=7>;0 8 2,6-
48384@>:A8=8B@>15=7>;0. 
2. �7CG8BL MDD5:B 87<5=5=8O >:@0A:8 ?@8 

87<5=5=88 pH A8=B578@>20==KE 07>A>548=5=89 =0 
B25@4>< =>A8B5;5, A 8A?>;L7>20=85< 2 :0G5AB25 
AC1AB@0B0 B:0=8 87 ?>;80<84=KE 2>;>:>=.  
3. "F5=8BL 2>7<>6=>ABL 8A?>;L7>20=8O 

A8=B578@>20==KE 07>A>548=5=89 4;O ?>;CG5=8O pH-

GC2AB28B5;L=KE B5:AB8;L=KE <0B5@80;>2 8 
>?@545;8BL CAB>9G82>ABL >:@0A:8 >1@07F>2 
B5:AB8;L=KE <0B5@80;>2 : 459AB28N <>:@KE 
>1@01>B>:. 
4. �AA;54>20BL 2>7<>6=>ABL ?@8<5=5=8O 

?>;CG5==KE pH-GC2AB28B5;L=KE B5:AB8;L=KE 
<0B5@80;>2 2 :0G5AB25 A5=A>@>2 4;O >1=0@C65=8O 
?0@>2 E;>@>2>4>@>40 8 0<<80:0. 
5. "F5=8BL MDD5:B82=>ABL >1=0@C65=8O ?0@>2 

HCl 873>B>2;5==K<8 B5:AB8;L=K<8 A5=A>@0<8. 
 

http://pu.virmk.ru/doc/UDK/67/677.016.4.html
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1.5 �EAB6AB9 EB89D:4A<9 D45BFO  
'G8BK20O 2KH5A:070==>5 2 =0AB>OI59 @01>B5 

?@82>4OBAO 40==K5 ?> @07@01>B:5 381:8E pH-

GC2AB28B5;L=KE A5=A>@=KE A8AB5< =0 >A=>25 =>2KE 
07>?@>872>4=KE 2,4,6-B@8384@>:A8=8B@>15=7>;0 4, 

5 8 2,6-48384@>:A8=8B@>15=7>;0 6. 

�7CG5==K5 2 @01>B5 07>A>548=5=8O 4, 5 8 6 1K;8 
?>;CG5=K @50:F859 07>A>G5B0=8O 2,4,6-
B@8384@>:A8=8B@>15=7>;0 1 8 2,6-

48384@>:A8=8B@>15=7>;0 2 A 5-AC;LD>-3-=8B@>-2-

>:A84>15=7>;4807=85< 3 (@8A. 1). �>=B@>;L 70 
E>4>< @50:F88 ?>;CG5=8O F5;52KE 07>A>548=5=89 
>ACI5AB2;O;8 <5B>4>< B>=:>A;>9=>9 
E@><0B>3@0D88.  >;5:C;O@=0O <0AA0 8 G8AB>B0 
?>4B25@645=K A ?><>ILN E@><0B>-<0AA-
A?5:B@><5B@88, M;5:B@>==KE A?5:B@>2 ?>3;>I5=8O 
8 / $1H A?5:B@>A:>?88. 

 
Рису=>к 1 - %E5<0 A8=B570 F5;52KE 07>A>548=5=89 

 
#@8=8<0O 2> 2=8<0=85 AB@>5=85 

A8=B578@>20==KE 07>A>548=5=89 4,5,6 4;O A>740=8O 
=0 8E >A=>25 B5:AB8;L=KE A5=A>@>2 1K;> @5H5=> 2 
:0G5AB25 AC1AB@0B0 8A?>;L7>20BL B:0=L 87 
?>;80<84=>3> 2>;>:=0 (:0?@>=). �7>A>548=5=8O 
4,5,6 8A?KB0=K B0:65 2 :0G5AB25 :8A;>B=KE 
:@0A8B5;59 4;O :@0H5=8O B:0=8 87 ?>;80<84=>3> 
2>;>:=0 ?> <5B>48:5 ?5@8>48G5A:>3> :@0H5=8O 
:0?@>=>2>3> 2>;>:=0 :8A;>B=K<8 :@0A8B5;O<8.  

�;O >F5=:8 =0;8G8O MDD5:B0 87<5=5=8O 
>:@0A:8 ?@8 87<5=5=88 pH >:@0H5==K5 >1@07FK 
?>;80<84=>9 B:0=8 ?>425@3;8 >1@01>B:5 
1CD5@=K<8 @0AB2>@0<8 2 8=B5@20;5 >B 0 4> 12 pH A 
H03>< 2 1 ?@8 :><=0B=>9 B5<?5@0BC@5. �=B5@20;K 
7=0G5=89 @! A>>B25BAB2CNI85 >1;0AB8 ?5@5E>40 
>:@0A:8 1K;8 >?@545;5=K A ?><>ILN 3@0D8:>2 
7028A8<>AB8 DC=:F88 �C@528G0-�C15;:8- C=:0 
(K/S) >B pH (@8A.2). 

 

 
 

Рису=>к 2 - �028A8<>ABL DC=:F88 �C@528G0-�C15;:8- C=:0 K/S >B pH 4;O >1@07F>2 B:0=8, >:@0H5==>9 A>548=5=8O<8 4,5,6 

 

"A=>2K20OAL =0 B><, GB> =01;N405<K9 
MDD5:B 87<5=5=8O >:@0A:8 ?@8 87<5=5=88 pH =>A8B 
>1@0B8<K9 E0@0:B5@, 1K;> @5H5=> 8AA;54>20BL 
2>7<>6=>ABL ?@8<5=5=8O ?>;CG5==KE =0<8 pH-

GC2AB28B5;L=KE B5:AB8;L=KE <0B5@80;>2 2 :0G5AB25 

A5=A>@>2 4;O >1=0@C65=8O ?0@>2 E;>@>2>4>@>40 8 
0<<80:0.  

ЭDD5:B82=>ABL >1=0@C65=8O ?0@>2 HCl 8 
NH3 873>B>2;5==K<8 B5:AB8;L=K<8 A5=A>@0<8 
1K;0 8AA;54>20=0 A;54CNI8< >1@07><: 
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