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1 – DGч>4 D97G?<DB6>< ED454FO64A<O CB Umin                        8 – ;9?ёAAO= E69FB8<B8 6>?Nч9A<O A47DG;><                        
2 – DGч>4 D97G?<DB6>< ED454FO64A<O CB Umax                       9 – >D4EAO9 E69FB8<B8O 464D<< E9F96OI A4CDO:9A<=/ 
3 – DGч>4 D97G?<DB6>< 69?<ч<AO C9D9>BE4 H4;                             >BAFDB?O E<?B6OI >BAF4>FB6 МП 

4  -DGч>4 D97G?<DB6>< 6D9@9A< Tmin                                        10 –>?9@@O  >BAFDB?O E<?B6OI >BAF4>FB6 МП  
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6 – DGч>4 D97G?<DB6>< 6D9@9A< 46FB@4F<ч9E>B7B                12 – 6OIB8AO9 >BAF4>FO 
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 Н��-301                                                                                             NOVATEK-ELECTRO                                                                             

1 !��!�+�!�� 

$9?9 A4CDS:9A<S $!##-301 CD98A4;A4K9AB 8?S: 
 >BAFDB?S 8BCGEF<@B7B GDB6AS 459AB2CNщ53> 7=0G5=8O H4;AB7B/?<A9=AB7B A4CDS:9A<S (CB 6O5BDG 

CB?P;B64F9?S,) E D4;89?PAO@< D97G?<DB6>4@< GEF46B> CB @<A<@4?PAB@G/@4>E<@4?PAB@G A4CDS:9A<R; 
 >BAFDB?S CD46<?PAB7B K9D98B64A<S H4; < BFEGFEF6<S <I E?<C4A<S; 
 >BAFDB?S CB?ABH4;ABEF< < E<@@9FD<KABEF< E9F96B7B A4CDS:9A<S E D97G?<DG9@B= GEF46>B= CB C9D9>BEG H4;; 
 >BAFDB?S EBEFBSA<S E<?B6OI >BAF4>FB6 @47A<FAB7B CGE>4F9?S 8B < CBE?9 6>?RK9A<S A47DG;><; 
 BF>?RK9A<S A47DG;>< 380�/50 �J CGF9@ D4;@O>4A<S J9C< C<F4A<S >4FGL>< @47A<FAB7B CGE>4F9?S (>B@@GF4J<< 

Q?9>FD<K9E><I J9C9= CBEFBSAAB7B < C9D9@9AAB7B FB>4) CD< 6B;A<>AB69A<< GE?B6<= 8?S ED454FO64A<S E ;484AAO@ 
CB?P;B64F9?9@ 6D9@9A9@ ED454FO64A<S (&ED); 

 >BAFDB?S >4K9EF64 E9F96B7B A4CDS:9A<S CBE?9 BF>?RK9A<S A47DG;>< < 46FB@4F<K9E>B7B 6>?RK9A<S 99 CBE?9 
6BEEF4AB6?9A<S C4D4@9FDB6 A4CDS:9A<S E ;484AAO@ CB?P;B64F9?9@ 6D9@9A9@ 46FB@4F<K9E>B7B CB6FBDAB7B 
6>?RK9A<S (&6>?); 

 <A8<J<DB64A<S 6E9I 6<8B6 464D<= E9F96B7B A4CDS:9A<S < A9C9D9>?RK9A<S E<?B6OI >BAF4>FB6 @47A<FAB7B 
CGE>4F9?S.  
 

2 "�Щ�� #"�"��!�3 

$9?9 $!##-301 (84?99 «D9?9») S6?S9FES @<>DBCDBJ9EEBDAO@ J<HDB6O@ GEFDB=EF6B@ E 6OEB>B= EF9C9APR 
A489:ABEF< < FBKABEF<. "C9D4F<6AB7B C<F4A<S A9 FD95G9FES – >BAFDB?<DG9@B9 A4CDS:9A<9 B8AB6D9@9AAB S6-
?S9FES A4CDS:9A<9@ C<F4A<S. �AGFD9AASS EI9@4 D9?9 C<F49FES CB FD9@ H4;4@, KFB B59EC9K<649F D45BFB-
ECBEB5ABEFP CD<5BD4 84:9 BF B8AB= <; H4; (CD< A4?<K<< «AB?S»). #B 6O5BDG CB?P;B64F9?S 6B;@B:AO 864 D9-
:<@4 >BAFDB?S E9F96B7B A4CDS:9A<S: 

 @568< :>=B@>;O D07=OE =0?@O65=89. �?S 97B D45BFO A9B5IB8<@B EASFP C9D9@OK>G @9:8G >?9@@4@< 8-

9 < CB8>?RK<FP «AB?P» E9F< > >?9@@9 7. 1FBF D9:<@ D9>B@9A8G9FES F4@, 789 8?S CBFD95<F9?S <@99F ;A4K9A<9 
E@9M9A<9 AB?S < A98BCGEF<@O (6 CD989?4I 6OEF46?9AAB= GEF46><) C9D9>BEO H4;AOI A4CDS:9A<=; 

 @568< :>=B@>;O ;8=59=OE =0?@O65=89. �?S 97B BEGM9EF6?9A<S A9B5IB8<@B GEF4AB6<FP C9D9@OK>G 
@9:8G >?9@@4@< 8-9, «AB?P» E9F< 6 QFB@ E?GK49 @B:AB A9 CB8>?RK4FP. 1FBF D9:<@ D9>B@9A8B64A F4@, 789 8?S 
CBFD95<F9?S A9 <@99F ;A4K9A<9 E@9M9A<9 «AB?S» < C9D9>BE H4;AOI A4CDS:9A<=, 4 F4>:9 6 E9FSI E 
<;B?<DB64AAB= A9=FD4?PR. #B C9D9>BEG H4; D9?9 5G89F ED454FO64FP CB ?<A9=AO@ A4CDS:9A<S@. 
 

#D<@9G4A<9 - 4;S A>E@4=5=8S @45>B>A?>A>5=>AB8 8 8=D>@<4B86=>AB8 @5;5 B>;P:> >B >4=>9 D47O 
65;4B5;P=> 6 QB>< @568<5 ?>4:;RG4BP =>;P : :;5<<5 7, =5 A=8<4S ?5@5<OG:C <564C :;. 8-9. П@8 
>BACBAB688 =>;S ?@85>@ A>E@4=S5B @45>B>A?>A>5=>ABP :4: <8=8<C<, >B 46CE D47.      

 

�IB8AO@< >BAF4>F4@< L1, L2, L3, (>?9@@O 4, 5, 6, EBBF69FEF69AAB) D9?9 6>?RK49FES C4D4??9?PAB A47DG;>9. 
$9:<@ CB8>?RK9A<S AB?S (N, >?. 7) EBBF69FEF6G9F 6O5D4AAB@G CBFD95<F9?9@ D9:<@G >BAFDB?S E9F96B7B 
A4CDS:9A<S. �?9@@O 1, 2, 3 CD98A4;A4K9AO 8?S >BAFDB?S EBEFBSA<S E<?B6OI >BAF4>FB6 @47A<FAB7B CGE>4F9?S, 
CB8>?RK4RFES > 6OIB8AO@ >?9@@4@ E<?B6OI >BAF4>FB6 CGE>4F9?S (E@. EI9@G CB8>?RK9A<S). !4 6OIB89 D9?9 
<@99F 869 7DGCCO A9;46<E<@OI 6OIB8AOI >BAF4>FB6 (10-11, 12-13). � «IB?B8AB@» EBEFBSA<< (D9?9 59; 
A4CDS:9A<S, A9 CB8>?RK9AB) >BAF4>FO12-13 @07><:=CBO, 4 >BAF4>FO 10-11 70<:=CBO. #BE?9 CB8>?RK9A<S 
D9?9 C4D4??9?PAB A47DG;>9 < CD< A4?<K<< A4CDS:9A<S 6 E9F< < BFEGFEF6<< CD<K<A ED454FO64A<S, K9D9; 6D9@S 
"2:;., 6OEF46?9AAB9 CB?P;B64F9?9@, >BAF4>FO 12-13 70<O:0NBAO, 4 >BAF4>FO 10-11 @07<O:0NBAO. 

К>=B4:BO 12-13 @5:><5=4C5BAS 6:;RG4BP 6 @47@O6 ?8B4=8S :4BCH:8 ?CA:4B5;S. 
#D< ED454FO64A<< D9?9 BF>?RK9A<9 A47DG;>< CDB<;6B8<FES CGF9@ D4;DO64 J9C< C<F4A<S >4FGL>< @47A<FAB7B 

CGE>4F9?S K9D9; @07<O:0Nщ85 :>=B0:BO 12-13. 
    

                                        )4D4>F9D<EF<>4 6OхB8AOх >BAF4>FB6 10-11, 12-13 

  4>E. FB> CD< U~250�  4>E. @BMA.  4>E. 8?<F. 8BC. A4CD.~  4>E. FB> CD< UCBEF=30� 

Cos φ  = 0,4 
Cos φ  = 1,0 

3 � 
5 � 

1200 �� 460 � 3 � 

         

2.1 �>=B@>;P ?5@5:;NG5=8O A8;>2OE :>=B0:B>2 <03=8B=>3> ?CA:0B5;O. "8AB= <; HGA>J<= D9?9 
S6?S9FES >BAFDB?P EBEFBSA<S E<?B6OI >BAF4>FB6 @47A<FAB7B CGE>4F9?S 8B < CBE?9 6>?RK9A<S A47DG;><. �BAFDB?P 
BEGM9EF6?S9FES, 9E?< >?9@@O 1, 2, 3 CB8>?RK9AO > EBBF69FEF6GRM<@ H4;4@ 6OIB8AOI >BAF4>FB6 CGE>4F9?S. 
�BAFDB?P CDB<EIB8<F E?98GRM<@ B5D4;B@: 

1. #9D98 6>?RK9A<9@ A47DG;>< CDB69DS9FES BF>?RK9AAB9 EBEFBSA<9 6E9I FD9I E<?B6OI >BAF4>FB6 CGE>4F9?S – 
9E?< IBFS 5O B8<A >BAF4>F 6>?RK9A («;4?<C»), D9?9 5?B><DG9FES, 6>?RK9A<9 A9 CDB<;6B8<FES, @<749F ;9?9AO= E6. 
8<B8 «!47DG;>4», 7BDSF 6E9 >D4EAO9 E6. 8<B8O. $4;5?B><DB64A<9 D9?9 CDB<;6B8<FES EASF<9@ E A97B A4CDS:9A<S. 
$9>B@9A8G9FES CDB69D<FP <ECD46ABEFP @47A<FAB7B CGE>4F9?S, EB5?R84S @9DO CB F9IA<>9 59;BC4EABEF<.  

2. #BE?9  6>?RK9A<S A47DG;>< CDB69DS9FES CB?ABH4;ABEFP 6>?RK9A<S >BAF4>FB6 CGE>4F9?S – 9E?< IBFS 5O 
B8<A >BAF4>F CGE>4F9?S A9 6>?RK<?ES, D9?9 ED45BF49F A4 BF>?RK9A<9 A47DG;>< < ;45?B><DG9FES.  <749F ;9?9AO= 
E6. 8<B8 «!47DG;>4», 7BDSF 6E9 >D4EAO9 E6. 8<B8O. $4;5?B><DB64A<9 – K9D9; EASF<9 A4CDS:9A<S E D9?9. 
$9>B@9A8G9FES CDB69D<FP <ECD46ABEFP @47A<FAB7B CGE>4F9?S, EB5?R84S @9DO CB F9IA<>9 59;BC4EABEF<. 
3. #D< ED454FO64A<< D9?9 A4 BF>?RK9A<9 A47DG;>< CDB69DS9FES CB?ABH4;ABEFP BF>?RK9A<S >BAF4>FB6 @47A<F-

AB7B CGE>4F9?S – 9E?< IBFS 5O B8<A >BAF4>F A9 BF>?RK<?ES (;4?<C), D9?9 CDB<;6989F B8<A-864 D4;4 6>?RK9A<9- 
BF>?RK9A<9 CGE>4F9?S. �E?< 89H9>F A9 E4@BGEFD4A<?ES – D9?9 5?B><DG9FES, @<749F ;9?9AO= E6. 8<B8 
«!47DG;>4», 7BDSF 6E9 >D4EAO9 E6. 8<B8O. $4;5?B><DB64A<9 – K9D9; EASF<9 A4CDS:9A<S E D9?9. $9>B@9A8G9FES 
CDB69D<FP <ECD46ABEFP @47A<FAB7B CGE>4F9?S, EB5?R84S @9DO CB F9IA<>9 59;BC4EABEF<.      
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NOVATEK-ELECTRO                                                                                                       Н��-301 

2.2 �=48:0F8O.  
- ;9?9AO= E69FB8<B8 «%9FP» 7BD<F 6E9784, >B784 9EFP A4CDS:9A<9 IBFS 5O A4 B8AB= <; H4;; 
- ;9?9AO= E69FB8<B8 «!47DG;>4» 7BD<F CD< 6>?RK9A<< A47DG;>< (6OIB8AO9 >?9@@O 12-13 ;4@>AGFO), @<749F 

CD< A9C9D9>?RK9A<< E<?B6OI >BAF4>FB6 CGE>4F9?S; 
- FD< >D4EAOI E69FB8<B84 «�64D<я», >4:8O= <; >BFBDOI @<749F CB E6B9@G 6<8G 464D<<; CD< A9CD46<?PAB@ 

K9D98B64A<< </<?< E?<C4A<< H4; – 6E9 CBBK9D98AB @<74RF, CD< B5DO69 H4;O, @<74RF E6. 8<B8O <Umin= < <#(=; 
6E9 FD< 7BDSF CD< 5?B><DB64A<< D9?9  CB H4>FG A9C9D9>?RK9A<S >BAF4>FB6  #. 

    53C;8@>2:8. $9?9 <@99F L9EFP A9;46<E<@OI D97G?<DB6B>. �?S G8B5EF64 CB?P;B64A<S L?<JO D97G?<DB-
6BKAOI CBF9AJ<B@9FDB6 6O6989AO A4 ?<J96GR C4A9?P D9?9 (E@. D<E. A4  1-B= EFD.): 

- Umin - CBDB7 ED454FO64A<S CB @<A<@4?PAB 8BCGEF<@B@G A4CDS:9A<R, 6 % BF AB@. A4CD.; 
- Umax - CBDB7 ED454FO64A<S CB @4>E<@4?PAB 8BCGEF<@B@G A4CDS:9A<R, 6 % BF AB@. A4CD.; 
- #( – CBDB7 ED454FO64A<S CB C9D9>BEG H4;AOI/?<A9=AOI A4CDS:9A<= (6 ;46<E<@BEF< BF 6O5D4AAB7B D9:<@4 

>BAFDB?S), D4;A<J4 @9:8G 89=EF6GRM<@< ;A4K9A<S@< H4;AOI/?<A9=AOI A4CDS:9A<= 6 % > @9APL9@G ;A4K9A<R; 
- Tmin - 6D9@S ED454FO64A<S CB @<A<@4?PAB@G A4CDS:9A<R. "59EC9K<649F BFEFDB=>G BF >D4F>B6D9@9AAOI 

</<?< CGE>B6OI CBE48B> A4CDS:9A<S; D9>B@9A8G9FES  GEF4A46?<64FP A9 @9A99 10 E; 
- &ED - 6D9@S ED454FO64A<S CB 6E9@ 6<84@ 464D<= E9F96B7B A4CDS:9A<S, ;4 <E>?RK9A<9@ EA<:9A<S 

A4CDS:9A<S. $9>B@9A8G9FES GEF4A46?<64FP A9 @9A99 1-1,5 E 8?S <E>?RK9A<S <;?<LA97B ED454FO64A<S CD< 
6B;A<>AB69A<< 6 E9F< >B@@GF4J<BAAOI 6B;@GM9A<=; 

- &6>? - 6D9@S 46FB@4F<K9E>B7B CB6FBDAB7B 6>?RK9A<S CBE?9 ED454FO64A<S D9?9 < 6BEEF4AB6?9A<S 
C4D4@9FDB6 E9F96B7B A4CDS:9A<S; 6D9@S 6>?RK9A<S CBE?9 CB84K< A4 D9?9 ABD@4?PAB7B A4CDS:9A<S.  

 

3 &�)!�+�%��� )�$��&�$�%&��� 

!B@<A4?PAB9 H4;AB9/?<A9=AB9 A4CDS:9A<9, �&&&&&&&&&&&&&&&&&& 220/380 
'4EFBF4 E9F<, �J &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 45-55 
�<4C4;BA D97G?<DB64A<S CB Umin , 6 % BF AB@. &&&&&&&&&&&&&&&&&& 5-25 
�<4C4;BA D97G?<DB64A<S CB Umax , 6 % BF AB@. &&&&&&&&&&&&&&&&&.. 5-25 
�<4C4;BA D97G?<DB64A<S CB C9D9>BEG H4;, 6 % &&&&&&&&&&&&&&&&&& 5-20 
�<4C4;BA D97G?<DB64A<S CB Tmin, E &&&&&&&&&&&&&&&&&&&&&&&. 0-20 
�<4C4;BA D97G?<DB64A<S CB &ED., E &&&&&&&&&&&&&&&&&&&&&&&.. 0-10 
�<4C4;BA D97G?<DB64A<S CB &6>?., E &&&&&&&&&&&&&&&&&&&&&&& 0-600 
 <A<@4?PAB9 6D9@S ED454FO64A<S CD< 8BEF<:9A<< CBDB7B6OI ;A4K9A<=, E &&&&... 0,1 
�D9@S 7BFB6ABEF< CD< CB84K9 A4CDS:9A<S A4 D9?9, A9 5B?99, E &&&&&&&&&&. 0,2 
�<EF9D9;<E CB A4CDS:9A<R (>BQH. 6B;6D4F4), � &&&&&&&&&&&&&&&&&& 5-6 
&BKABEFP BCD989?9A<S CBDB74 ED454FO64A<S CB A4CDS:9A<R, A9 5B?99, � &&&&&. 8B 3 
&BKABEFP BCD989?9A<S C9D9>BE4 H4;, %, A9 5B?99 &&&&&&&&&&&&&&&&. 1,5 
!4CDS:9A<9, CD< >BFBDB@ EBID4AS9FES D45BFBECBEB5ABEFP, % BF AB@. &&&&&&&. 30-150 
#BFD95?S9@4S @BMABEFP (CB8 A47DG;>B=), A9 5BC99, �� &&&&&&&&&&&&&& 3,0 
 4>E<@4?PAO= >B@@GF<DG9@O= FB> 6OIB8AOI >BAF4>FB6, � &&&&&&&&&&&&. 5 
�B@@GF4J<BAAO= D9EGDE 6OIB8AOI >BAF4>FB6:       - CB8 A47DG;>B= 5�, A9 @9A99, D4; ... 
                                                                                     - CB8 A47DG;>B= 1�, A9 @9A99, D4; .. 

100 FOE. 
1 @?A. 

%F9C9AP ;4M<FO:                                                          - CD<5BD4 &&&&&&&&&&&. 
                                                                                     - >?9@@A<>4 &&&&&&&&&&.. 

IP40 
IP20 

�?<@4F<K9E>B9 <ECB?A9A<9 &&&&&&&&&&&&&&&&&&&&&&&&&&& '� 

�<4C4;BA D45BK<I F9@C9D4FGD, % &..&&&&&&&&&&&&&&&&&&&&&&. BF -35 8B +55 

&9@C9D4FGD4 ID4A9A<S, % &&&&&&&&&&&&&&&&&&&&&&&&&&&. BF -45 8B +70 

 4EE4, A9 5B?99, >7 &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&... 0,200 

�454D<FAO9 D4;@9DO   -  K9FOD9 @B8G?S F<C4 S 
 BAF4: - A4 EF4A84DFAGR DIN-D9=>G 35 @@ 
#B?B:9A<9 6 CDBEFD4AEF69  -  CDB<;6B?PAB9 

 

�D98AO9 69M9EF64, 6 >B?<K9EF69 CD96OL4RM<9 CD989?PAB 8BCGEF<@O9 >BAJ9AFD4J<<, BFEGFEF6GRF. 
 

4 #"��"&"��� � $��"&� � '����!�3 #" 1�%#�'�&�*�� 

$9?9 6OCGE>49FES CB?ABEFPR 7BFB6O@ > Q>EC?G4F4J<< < A9 FD95G9F BEB5OI @9DBCD<SF<= CB CB87BFB6>9 > 
D45BF9. � E6S;< E CD<@9A9A<9@ J<HDB6B= F9IAB?B7<<, GEF46>< 6 D9?9 8BEF4FBKAB FBKAB 6O69D9AO, CBQFB@G <I 
6OEF46?9A<9 6B;@B:AB 59; >BAFDB?PAB7B 6B?PF@9FD4. #BE?9 8?<F9?PAB7B ID4A9A<S C9D98 GEF4AB6>B= A4 B5N9>F 
D9>B@9A8G9FES CDB69D<FP HGA>J<BA4?PABEFP D9?9. #D< Q>EC?G4F4J<< D9?9 6 EBBF69FEF6<< E F9IA<K9E><@< 
GE?B6<S@< < A4EFBSM<@ C4ECBDFB@ 6 F9K9A<9 EDB>4 E?G:5O, 6 FB@ K<E?9, CD< A9CD9DO6AB= D45BF9, CDB6989A<9 
D97?4@9AFAOI D45BF A9 FD95G9FES. �6B8 6 D45BFG CDB<;6B8<FES E?98GRM<@ B5D4;B@: 

1. $GK>4@< CBF9AJ<B@9FDB6 GEF4AB6<FP CBDB7< < 6D9@9A4 ED454FO64A<S, 6D9@S CB6FBDAB7B 6>?RK9A<S. 
2. �O5D4FP D9:<@ >BAFDB?S E9F96B7B A4CDS:9A<S (EASFP/GEF4AB6<FP C9D9@OK>G @9:8G >?. 8-9).  
3. #B8>?RK<FP D9?9 C4D4??9?PAB >BAFDB?<DG9@B= E9F< (>?.4,5,6,), CB8>?RK<FP, 9E?< FD95G9FES «AB?P» (>?.7), 

CB8>?RK<FP 6OIB8AO9 >BAF4>FO D9?9 (>?.10-11, 12-13) > EI9@9 C<F4A<S >4FGL><  # (EI9@9 GCD46?9A<S).  
4. #B8>?RK<FP >?. 1,2,3 > 6OIB8AO@ >BAF4>F4@  #. #B8>?RK9A<9 A9 CDB<;6B8<FES, 9E?< >BAFDB?P EBEFBSA<S 
E<?B6OI >BAF4>FB6  # A9 FD95G9FES.  
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