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#9D98 <ECB?P;B64A<9@ GEFDB=EF64 6A<@4F9?PAB B;A4>B@PF9EP E $G>B6B8EF6B@ CB Q>EC?G4F4J<<.  
#9D98 CB8>?RK9A<9@ GEFDB=EF64 > Q?9>FD<K9E>B= E9F< 6O89D:<F9 97B 6 F9K9A<9 86GI K4EB6 CD<  

GE?B6<SI Q>EC?G4F4J<<. 
�?S K<EF>< GEFDB=EF64 A9 <ECB?P;G=F9 45D4;<6AO9 @4F9D<4?O <?< BD74A<K9E><9 EB98<A9A<S (EC<DF, 

59A;<A, D4EF6BD<F9?< < F.8.). 
 

��#$�)��&%3 %� "%&"3&��0!" "&�$/��&0 � $� "!&�$"��&0 '%&$"�%&�". 
 �B@CBA9AFO GEFDB=EF64 @B7GF A4IB8<FPES CB8 A4CDS:9A<9@ E9F<. 
 ��#$�)��&%3 "&�$/��&0 � $� "!&�$"��&0 ��Щ�Щ�� "� "�"$'�"��!��, �%�� 

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

 

 ��#$�)��&%3 1�%#�'�&�&�3 '%&$"�%&�� %  �%�!�'�%�� � #"�$����!�3 �  
�"$#'%�. 

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

#D< EB5?R89A<< CD46<? Q>EC?G4F4J<< GEFDB=EF6B 59;BC4EAB 8?S <ECB?P;B64A<S. 
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1 !��!�'�!�� 
&D9IH4;AB9 GA<69DE4?PAB9 D9?9 C9D9@9AAB7B A4CDS:9A<S $!##-302 (84?99 CB F9>EFG - GEFDB=-

EF6B, $!##-302) CD98A4;A4K9AB 8?S CBEFBSAAB7B >BAFDB?S GDB6AS 8BCGEF<@B7B A4CDS:9A<S, B5DO64, 
E?<C4A<S, A4DGL9A<S CD46<?PAB= CBE?98B64F9?PABEF<, C9D9>BE4 H4; 6 J9CSI C9D9@9AAB7B A4CDS:9-
A<S 220/380 � (230/400� <?< 240/415�) K4EFBFB= 50 �J < BF>?RK9A<S A47DG;>< 6 E?GK49 A4EFGC?9A<S 
464D<=AOI E<FG4J<=. $!##-302 BEGM9EF6?S9F <;@9D9A<9 89=EF6GRM<I ;A4K9A<= H4;AOI (?<A9=AOI) 
A4CDS:9A<= 6 E9FSI E 7?GIB;4;9@?9AAB= <?< <;B?<DB64AAB= A9=FD4?PR < GCD46?S9F >4FGL>B= 6A9LA9-
7B @47A<FAB7B CGE>4F9?S (84?99 CB F9>EFG  #), >B@@GF<DGRM97B J9CP C<F4A<S A47DG;><. 'EFDB=EF6B 
E?98<F ;4 EBEFBSA<9@ E<?B6OI >BAF4>FB6 6A9LA97B  # 8B < CBE?9 6>?RK9A<S A47DG;><, >BAFDB?<DGS <I 
<ECD46ABEFP (CB87BD4A<9 <?< E?<C4A<9). $!##-302 BEGM9EF6?S9F CBE?98GRM99 46FB@4F<K9E>B9 CB-
6FBDAB9 6>?RK9A<9 CBE?9 GEFD4A9A<S CD<K<AO 464D<<, 6O;646L9= BF>?RK9A<9, K9D9; 6D9@S, ;484AAB9 
#B?P;B64F9?9@. 

'EFDB=EF6B @B:9F D45BF4FP 6 K9FOD9I A9;46<E<@OI D9:<@4I:  
  D9?9 B5DO64 H4; CD< =0 (>BAFDB?P GDB6A9= A4CDS:9A<= – 6O>?RK9A); 
  D9?9 @<A<@4?PAB7B A4CDS:9A<S CD< =1; 

  D9?9 @4>E<@4?PAB7B A4CDS:9A<S CD< =2; 

  D9?9 A4CDS:9A<S CD<  =3. 
 

$!##-302 <A8<J<DG9F 89=EF6GRM99 ;A4K9A<9 H4;AB7B (?<A9=AB7B) A4CDS:9A<S, 464D<R A4CDS:9-
A<S, EBEFBSA<9 D9?9 A47DG;>< (6>?RK9AB/6O>?RK9AB) < F<C 464D<<. 

#D<@9K4A<9 – #D<@9AS9@O= 6 $G>B6B8EF69 F9D@<A ABD@4?PAB9 A4CDS:9A<9 B;A4K49F, KFB 6IB8-
AB9 A4CDS:9A<9 EBBF69FEF6G9F 6E9@ GEF4AB6?9AAO@ #B?P;B64F9?9@ C4D4@9FD4@ (F45?<J4 2). 

 

2 "%!"�!/� &�%!�'�%��� %�$��&�$�%&��� 
&<HDB6B= 6IB8 8<EF4AJ<BAAB7B 6>?RK9A<S/6O>?RK9A<S GEFDB=EF64 
#9D9><8AB= D9?9=AO= 6OIB8 8?S GCD46?9A<S @47A<FAO@ CGE>4F9?9@ – 8�, 250� CD< cos φ=1. 
!BD@4?PAB-D4;B@>AGFO= >BAF4>F D9?9 E<7A4?<;4J<< – 8�, 250� CD< cos φ=1. 
�4D@BA<K9E><= EBEF46 (A9E<AGEB<84?PABEFP) A4CDS:9A<S C<F4A<S – �"%& 32144-2013 
&BKABEFP BCD989?9A<S CBDB7B6 ED454FO64A<S CB A4CDS:9A<R: A9 5B?99 1,5%. 
!B@<A4?PAB9 H4;AB9/?<A9=AB9 A4CDS:9A<9: 220/380 (230/400 <?< 240/415)�.  
�<4C4;BAO D97G?<DB64A<S @<A<@4?PAB7B A4CDS:9A<S, @4>E<@4?PAB7B A4CDS:9A<S, C9D9>BE4 H4;, 

6D9@9A< ED454FO64A<S ;4M<FO, 6D9@9A< CB6FBDAB7B 6>?RK9A<S < 8DG7<9 C4D4@9FDO CD<6989AO 6  
F45?<J9 2. 

#BFD95?S9@4S @BMABEFP: A9 5B?99 5 �F. 
%F9C9AP ;4M<FO GEFDB=EF64: IP40. 
%F9C9AP ;4M<FO >?9@@A<>4: IP20. 
%9K9A<9 CDB6B8B6 8?S CB8>?RK9A<S > >?9@@4@:  0,25 – 2,5 @@2

. 
 B@9AF ;4FS:>< 6<AFB6 >?9@@ 6IB8AOI >BAF4>FB6: 0,4 !*@. 
�?<@4F<K9E>B9 <ECB?A9A<9: '%� �.1. 

�<4C4;BA D45BK<I F9@C9D4FGD: BF @<AGE 35 8B +55 C CD< 4F@BEH9DAB@ 846?9A<< BF 84 8B  
106,7 >#4 < BFABE<F9?PAB= 6?4:ABEF< 6B;8GI4 30 … 80% (CD< F9@C9D4FGD9 +25 °%). 

 4EE4, A9 5B?99 0,3 >7. 
 BAF4:: A4 EF4A84DFAGR DIN-D9=>G 35 @@. 
#B?B:9A<9 6 CDBEFD4AEF69 – CDB<;6B?PAB9. 
"D74AO GCD46?9A<S < 7454D<FAO9 D4;@9DO GEFDB=EF64 CD<6989AO A4 D<EGA>9 1. 
 

 

�D98AO9 69M9EF64 6 >B?<K9EF69, CD96OL4RM9@ CD989?PAB 8BCGEF<@O9 >BAJ9AFD4J<<, BFEGFEF6GRF. 
 

3 #"��"&"��� � $��"&� 
 

�!� �!��! �%� #"���.Ч�!�/ �"��!/ �/#"�!/&0%/ #$� "��%&"Ч�!!"  
'%&$"�%&��. 

 

�!� �!��! $!##-302 !� #$��!��!�'�!" ��3 �"  '&�&�� !��$'��� #$� �"$"&��%  
�� /��!�3%. #"1&" ' � &�#� #�&�!�3 !��$'��� �"���! �/&0 '%&�!"���! ��&" �-
&�'�%��� �/��2'�&��0 !� &"� !� �"��� 10 �. 
 

#B8>?RK<FP GEFDB=EF6B >  #, J9C< D9?9 E<7A4?<;4J<< < >BAF4>F4@ 8<EF4AJ<BAAB7B 6>?RK9A<S  
EB7?4EAB D<EGA>G 2. 

Д?S CB6OL9A<S Q>EC?G4F4J<BAAOI E6B=EF6 GEFDB=EF64 D9>B@9A8G9FES GEF4AB6<FP CD98BID4-
A<F9?P (6EF46>G C?46>GR) <?< 97B 4A4?B7 6 J9CSI C<F4A<S  ���-302 (L1, L2, L3 D<E. 2) A4 FB> 1 А. 

 

#B8>?RK<FP GEFDB=EF6B > Q?9>FD<K9E>B= E9F<. 
�>?RK<FP C<F4A<9 < GEF4AB6<FP A9B5IB8<@O9 D9:<@O D45BFO EB7?4EAB F45?<J9 2. 



- 3 -  

��ВАТЕ�-Э�Е�ТР�                                                                                                                                                                       Н��-302 

 

#D<@9K4A<9 - #D< 6O5BD9 ;A4K9A<S @<A<@4?PAB7B A4CDS:9A<S (C4D4@9FD õúú) E?98G9F GK<FO-
64FP A4CDS:9A<S ED454FO64A<S < BFCGE>4A<S  #.  

 

 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

�D4EAO= E69FB8<B8  L1 – 7BD<F CD< 464D<< CB H4;9 L1. 
          �D4EAO= E69FB8<B8  L2 - 7BD<F CD< 464D<< CB H4;9 L2. 
          �D4EAO= E69FB8<B8  L3 – 7BD<F CD< 464D<< CB H4;9 L3. 
          �9?9AO= E69FB8<B8  REL – 7BD<F, >B784 6>?RK9AB D9?9 A47DG;><. 
          �ABC>4 SET  – 6IB8 6 D9:<@ <;@9A9A<S C4D4@9FDB6. 
          �ABC>4 WR  – ;4C<EP C4D4@9FD4. 
          �ABC>< ,   – <;@9A9A<9 C4D4@9FD4. 
 

 #D<@9K4A<9 – �ABC>4    – 6 F9>EF9 UP,  >ABC>4   – 6 F9>EF9 DOWN. 
 

$<EGAB> 1 - �<J964S C4A9?P, BD74AO GCD46?9A<S < 7454D<FAO9 D4;@9DO $!##-302 
 

4 '#$����!�� $!##-302 

4.1 � <EIB8AB@ EBEFBSA<< A4 <A8<>4FBD9 GEFDB=EF64 BFB5D4:49FES: 
– ;A4K9A<9 H4;AB7B A4CDS:9A<S F9>GM9= H4;O (L1, L2, L3) CD< õĀā=0 (1,2) <?< ?<A9=AB7B 
A4CDS:9A<S (L1L2, L2L3, L3L1), CD< õĀā=3(4,5); 

– G>4;4F9?P A4 H4;G; 
– EBEFBSA<9 D9?9 A47DG;><. 

�O5BD H4;O 6 DGKAB@ D9:<@9 (õ=0) BEGM9EF6?S9FES >ABC>4@< DOWN < UP, <A4K9 (CD< õ=1) 
E@9A4 H4;O CDB<EIB8<F 46FB@4F<K9E>< K9D9; >4:8O9 5 E9>GA8. 

 

4.2 �?S CDBE@BFD4 < <;@9A9A<S C4D4@9FDB6 GEFDB=EF64 A9B5IB8<@B: 
– A4:4FP >ABC>G SET, CD< QFB@ B8AB6D9@9AAB ;47BD4RFES 6E9 G>4;4F9?< A4 H4;G; 
– >ABC>4@< DOWN < UP 6O5D4FP A9B5IB8<@O= C4D4@9FD; 

– A4:4FP >ABC>G SET 8?S 6IB84 6 C4D4@9FD; 
– >ABC>4@< DOWN < UP <;@9A<FP C4D4@9FD; 
– A4:4FP >ABC>G WR 8?S ;4C<E< C4D4@9FD4 < C9D9IB84 B5D4FAB 6 @9AR; 
– A4:4FP >ABC>G SET  8?S C9D9IB84 B5D4FAB 6 @9AR 59; ;4C<E<.  

#D< BFEGFEF6<< A4:4F<S ?R5B= <; >ABCB> 6 F9K9A<9 15 E9>GA8, $!##-302 C9D9IB8<F 6 <EIB8AB9  
EBEFBSA<9. 

 

4.3 �?S 5OEFDB7B 6BEEF4AB6?9A<S ;46B8E><I GEF4AB6B> A9B5IB8<@B CB84FP A4CDS:9A<9 C<F4A<S A4 
GEFDB=EF6B CD< B8AB6D9@9AAB A4:4FOI >ABC>4I SET, DOWN < UP. !4 <A8<>4FBD9 8B?:AB ;47BD9FPES 
<þõ=. �O>?RK<FP C<F4A<9. �46B8E><9 C4D4@9FDO 6BEEF4AB6?9AO. 
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�� – 46FB@4F<K9E><= 6O>?RK4F9?P A4 FB> 10 �. 
 

#D<@9K4A<9 – #D< <ECB?P;B64A<< $!##-302 6 FD9IH4;AOI E9FSI 59; AG?96B7B CDB6B84, >?9@@4  
AB?P-N (>?9@@4 4) BEF49FES E6B5B8AB=. � QFB@ E?GK49 >BAFDB?P 8B?:9A 6OCB?ASFPES CB ?<A9=AO@ A4CDS-
:9A<S@ (C4D4@9FD õĀā= 3 (4,5)).  

$<EGAB> 2 - %I9@4 CB8>?RK9A<S $!##-302 
 

5 $��"&� $!##-302 

5.1 $9:<@O D45BFO $!##-302 

� ;46<E<@BEF< BF ;A4K9A<S C4D4@9FD4 , $!##-302 @B:9F D45BF4FP 6 E?98GRM<I D9:<@4I:  
1) D9?9 B5DO64 H4; CD<  =0 (>BAFDB?P FB?P>B A4?<K<S A4CDS:9A<S; >BAFDB?P GDB6A9= A4CDS:9-

A<= – 6O>?RK9A); 
2) D9?9 @<A<@4?PAB7B A4CDS:9A<S CD< =1; 

3) D9?9 @4>E<@4?PAB7B A4CDS:9A<S  CD< =2; 

4) D9?9 A4CDS:9A<S CD< =3 (D9:<@ min/max GEF46B>). 
$9:<@O D45BFO GEFDB=EF64, ;A4K9A<S >BAFDB?<DG9@OI A4CDS:9A<= < 6D9@9A4 ED454FO64A<S D9?9 

A47DG;><, ;484649@O9 #B?P;B64F9?9@, CD<6989AO 6 F45?<J9 2.  
  

5.2  B@9AF A4K4?4 BFEK9F4 6D9@9A< 

 B@9AF A4K4?4 BFEK9F4 6D9@9A< �#� ;46<E<F BF ;A4K9A<S C4D4@9FD4 .  

#D<   =0 BFEK9F 6D9@9A< �#� A4K<A49FES E @B@9AF4 6B;A<>AB69A<S 464D<< (BF>?RK9A<S D9?9 
A47DG;><).  

#D<   =1 BFEK9F 6D9@9A< �#� A4K<A49FES E @B@9AF4 6BEEF4AB6?9A<S ABD@4?PAB7B A4CDS:9A<S. 
#D< ABD@4?PAB@ A4CDS:9A<< 6B 6D9@S BFEK9F4 6D9@9A< �#� @<749F E69FB8<B8 REL.  
 

5.3 $45BF4 $!##-302 CB GDB6AS@ A4CDS:9A<S 
5.3.1 �EB59AABEF< C9D6B7B 6>?RK9A<S 
"EB59AABEF< C9D6B7B 6>?RK9A<S 8?S D9:<@4 $9?9 @4>E<@4?PAB7B A4CDS:9A<S BC<E4AO 6 C. 5.3.3. 

� 8DG7<I D9:<@4I CD< CB84K9 A4 6IB8 ABD@4?PAB7B A4CDS:9A<S >B 6D9@9A< CB6FBDAB7B 6>?RK9A<S (C4-
D4@9FD ) 8B546?S9FES 6D9@S CB87BFB6>< > D45BF9 (0,3 – 0,4 c). #BE?9 BFEK9F4 6D9@9A< �#� D9?9 
A47DG;>< 6>?RK49FES: ;47BD49FES E69FB8<B8 REL, >BAF4>FO 23, 24 D4;@O>4RFES, 4 >BAF4>FO 22, 24 < 20, 
21 ;4@O>4RFES. 

 

5.3.2  9?9 @<A<@4?PAB7B A4CDS:9A<S  
#D< EA<:9A<< 6IB8AB7B A4CDS:9A<S A<:9 GDB6AS @<A<@4?PAB7B A4CDS:9A<S (C4D4@9FD õúú) <  

CBE?9 B>BAK4A<S 6D9@9A< ;489D:>< (C4D4@9FD ôûû) D9?9 A47DG;>< 6O>?RK49FES: >BAF4>FO 23, 24 ;4@O- 
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>4RFES, 4 >BAF4>FO 22, 24 < 20, 21 D4;@O>4RFES. 
#BE?9 B>BAK4A<S 6D9@9A< �#� < CD< CB6OL9A<< GDB6AS >BAFDB?<DG9@B7B A4CDS:9A<S 6OL9 GDB6-

AS @<A<@4?PAB7B A4CDS:9A<S A4 69?<K<AG 7<EF9D9;<E4, EBEF46?SRMGR 5 – 6 �, D9?9 A47DG;>< 6>?RK4-
9FES. 

 

5.3.3  9?9 @4>E<@4?PAB7B A4CDS:9A<S 
� QFB@ D9:<@9 A47DG;>4 > GEFDB=EF6G 8B?:A4 CB8>?RK4FPES K9D9; >BAF4>FO 23, 24. 
#D< CB84K9 A4 6IB8 GEFDB=EF64 ABD@4?PAB7B A4CDS:9A<S CB?B:9A<9 >BAF4>FB6 D9?9 A47DG;>< A9 

@9AS9FES: >BAF4>FO 23, 24 ;4@>AGFO, 4 >BAF4>FO 22, 24 < 20, 21 D4;B@>AGFO.  
#D< CB6OL9A<< 6IB8AB7B A4CDS:9A<S 6OL9 GDB6AS @4>E<@4?PAB7B A4CDS:9A<S (C4D4@9FD ) < 

CBE?9 B>BAK4A<S 6D9@9A< ;489D:>< (C4D4@9FD ), D9?9 A47DG;>< 6O>?RK49FES: >BAF4>FO 23, 24 D4;-
@O>4RFES, 4 >BAF4>FO 22, 24 < 20, 21 ;4@O>4RFES.  

#BE?9 B>BAK4A<S 6D9@9A< �#� < CD< EA<:9A<< 6IB8AB7B A4CDS:9A<S A<:9 GDB6AS @4>E<@4?PAB7B 
A4CDS:9A<S A4 69?<K<AG 7<EF9D9;<E4, EBEF46?SRMGR  5 – 6 �, D9?9 A47DG;>< 6B;6D4M49FES 6 <EIB8AB9 
EBEFBSA<9: >BAF4>FO 23, 24 ;4@>AGFO, 4 >BAF4>FO 22, 24 < 20, 21 D4;B@>AGFO.  

 

5.3.4  9?9 A4CDS:9A<S 

#D< EA<:9A<< 6IB8AB7B A4CDS:9A<S A<:9 GDB6AS @<A<@4?PAB7B A4CDS:9A<S (C4D4@9FD õúú) < CB-
E?9 B>BAK4A<S 6D9@9A< ;489D:>< (C4D4@9FD ôúú), D9?9 A47DG;>< 6O>?RK49FES: >BAF4>FO 23, 24 ;4@O-
>4RFES, 4 >BAF4>FO 22, 24 < 20, 21 D4;@O>4RFES. 

#BE?9 B>BAK4A<S 6D9@9A< �#� < CD< CB6OL9A<< GDB6AS >BAFDB?<DG9@B7B A4CDS:9A<S 6OL9 GDB6-
AS @<A<@4?PAB7B A4CDS:9A<S A4 69?<K<AG 7<EF9D9;<E4, EBEF46?SRMGR 5 – 6 �, D9?9 A47DG;>< 6>?RK4-
9FES.  

#D< CB6OL9A<< 6IB8AB7B A4CDS:9A<S 6OL9 GDB6AS @4>E<@4?PAB7B A4CDS:9A<S (C4D4@9FD ) < 
CBE?9 B>BAK4A<S 6D9@9A< ;489D:>< (C4D4@9FD ), D9?9 A47DG;>< 6O>?RK49FES:  >BAF4>FO 23, 24 ;4-
@O>4RFES, 4 >BAF4>FO 22, 24 < 20, 21 D4;@O>4RFES.  

#BE?9 B>BAK4A<S 6D9@9A< �#� < CD< EA<:9A<< 6IB8AB7B A4CDS:9A<S A<:9 GDB6AS @4>E<@4?PAB7B 
A4CDS:9A<S A4 69?<K<AG 7<EF9D9;<E4, EBEF46?SRMGR  5 – 6 �, D9?9 A47DG;>< 6>?RK49FES.  

 

5.4 �BAFDB?P 8BCB?A<F9?PAOI C4D4@9FDB6 A4CDS:9A<S 
�B 6E9I D9:<@4I D45BFO $!##-302 CBEFBSAAB 6989F >BAFDB?P 8BCB?A<F9?PAOI C4D4@9FDB6 

A4CDS:9A<S <, CD< BF>?BA9A<< <I ;A4K9A<= BF ;484AAOI, 6O>?RK49F D9?9 A47DG;>< < 6>?RK49F D9?9 
E<7A4?<;4J<<. #BE?9 EASF<S 464D<=AB= E<FG4J<< CB A4CDS:9A<R $!##-302 K9D9; 6D9@S 6>?RK49F 
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