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G@9FP: 

 CDB<;6B8<FP BE@BFD GK4EF>4 :9?9;AB8BDB:AB7B CGF<;  
 6OS6?SFP <@9RM<9ES A9<ECD46ABEF< Q?9@9AFB6 69DIA97B EFDB9A<S CGF<, 
;9@?SAB7B CB?BFA4; 

;A4FP: 
 >BAEFDG>J<R, GEFDB=EF6B BEAB6AOI Q?9@9AFB6 :9?9;AB8BDB:AB7B CGF< < 
<E>GEEF69AAOI EBBDG:9A<=; 

� D9;G?PF4F9 6OCB?A9A<S CD4>F<K9E><I D45BF G B5GK4RM<IES HBD@<DGRFES E?98GRM<9 
B5M<9 < CDBH9EE<BA4?PAO9 >B@C9F9AJ<< 

#� 3.1. "59EC9K<64FP 6OCB?A9A<9 FD95B64A<= > BEAB6AO@ Q?9@9AF4@ < 
>BAEFDG>J<< ;9@?SAB7B CB?BFA4, C9D99;8B6, CGF96OI < E<7A4?PAOI ;A4>B6, 69DIA97B 
EFDB9A<S CGF<; 

"� 1 �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 
CD<@9A<F9?PAB > D4;?<KAO@ >BAF9>EF4@. 

"� 2 �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 CB<E>4, 4A4?<;4 < <AF9DCD9F4J<< 
<AHBD@4J<<, < <AHBD@4J<BAAO9 F9IAB?B7<< 8?S 6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 

"� 3 #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 CDBH9EE<BA4?PAB9 < ?<KABEFAB9 
D4;6<F<9, CD98CD<A<@4F9?PE>GR 89SF9?PABEFP 6 CDBH9EE<BA4?PAB= EH9D9, <ECB?P;B64FP 
;A4A<S CB H<A4AEB6B= 7D4@BFABEF< 6 D4;?<KAOI :<;A9AAOI E<FG4J<SI. 

"� 4 1HH9>F<6AB 6;4<@B89=EF6B64FP < D45BF4FP 6 >B??9>F<69 < >B@4A89 
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>BAF9>EF4 

"� 6 #DBS6?SFP 7D4:84AE>B-C4FD<BF<K9E>GR CB;<J<R, 89@BAEFD<DB64FP 
BEB;A4AAB9 CB6989A<9 A4 BEAB69 FD48<J<BAAOI B5M9K9?B69K9E><I J9AABEF9=, 6 FB@ K<E?9 
E GK9FB@ 74D@BA<;4J<< @9:A4J<BA4?PAOI < @9:D9?<7<B;AOI BFABL9A<=, CD<@9ASFP 
EF4A84DFO 4AF<>BDDGCJ<BAAB7B CB6989A<S. 

"� 7 %B89=EF6B64FP EBID4A9A<R B>DG:4RM9= ED98O, D9EGDEBE59D9:9A<R, 
CD<@9ASFP ;A4A<S B5 <;@9A9A<< >?<@4F4, CD<AJ<CO 59D9:?<6B7B CDB<;6B8EF64, 
QHH9>F<6AB 89=EF6B64FP 6 KD9;6OK4=AOI E<FG4J<SI 

"� 8 �ECB?P;B64FP ED98EF64 H<;<K9E>B= >G?PFGDO 8?S EBID4A9A<S < G>D9C?9A<S 
;8BDB6PS 6 CDBJ9EE9 CDBH9EE<BA4?PAB= 89SF9?PABEF< < CB889D:4A<S A9B5IB8<@B7B 
GDB6AS H<;<K9E>B= CB87BFB6?9AABEF<. 

"� 9 #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84DEF69AAB@ < 
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#$��&�+�%��3 $��"&� №1 
&9@4: "CD989?9A<9 CBC9D9KAB7B CDBH<?S 54??4EFAB= CD<;@O CD< ;484AAB@ >?4EE9 CGF< 

 

*9?<:  
1. �4>D9C?9A<9 F9BD9F<K9E><I ;A4A<= CB F9@9: �4??4EF. !4;A4K9A<9, FD95B64A<S, 
CD98NS6?S9@O9 > A9@G.  4F9D<4?. #BC9D9KAO9 CDBH<?< 54??4EFAB= CD<;@O  

2 (BD@<DB64A<9 CD4>F<K9E><I A46O>B6 CDB9>F<DB64FP CBC9D9KAO= CDBH<?P 54??4EFAB= 
CD<;@O. 
%FG89AF 8B?:9A ;A4FP: >BAEFDG>J<R, GEFDB=EF6B BEAB6AOI Q?9@9AFB6 
:9?9;AB8BDB:AB7B CGF< 

%FG89AF 8B?:9A G@9FP: CDB<;6B8<FP BE@BFD GK4EF>4 :9?9;AB8BDB:AB7B CGF<   

"5BDG8B64A<9: <AEFDG>J<BAA4S >4DF4, D4;84FBKAO= @4F9D<4? «&<CB6O9 CBC9D9KAO9 
CDBH<?< 54??4EFAB= CD<;@O». 
&9BD9F<K9E>4S K4EFP 
�"!%&$'�*�� �����%&!"� #$�� /. 
#B >BAEFDG>J<< D4;?<K4RF 54??4EFAO9 CD<;@O: B8ABE?B=AO9 (<; ?R5OI 54??4EFAOI 
@4F9D<4?B6, >DB@9 M959ABKAB7B); 86GIE?B=AO9 (M959ABKAO= < 4E59EFB6O= 54??4EFO 
CB69DI C9EK4AB= <?< 7D46<=AB-C9EK4AB= CB8GL><); FD9IE?B=AO9 (4E59EFB6O= 54??4EF CB-
69DI M959ABKAB= CD<;@O A4 C9EK4AB= CB8GL>9). 
_!4;A4K9A<9 54??4EFAB= (B5OKAB C9EK4AB=) CB8GL><: CD98BF6D4M4FP ;4EBD9A<9 M95AS 
7DGAFB@ BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4; CD98BID4ASFP 7DGAF BF D4;:<:9A<S 
(69EAB=), C9D9EOI4A<S < D4EFD9E><64A<S (?9FB@). 
&<CB6O9 CBC9D9KAO9 CDBH<?< 54??4EFAB= CD<;@O A4 CDS@OI < >D<6OI GK4EF>4I CGF< 
CD<6989AO A4 D<EGA>9 1 
#D< ?R5B= >BAEFDG>J<< 54??4EFAB= CD<;@O (A9;46<E<@B BF K<E?4 E?B96) EG@@4DA4S 
FB?M<A4 54??4EF4 CB8 LC4?B= 8B?:A4 5OFP 8BEF4FBKAB= 6B <;59:4A<9 C?4EF<K9E><I 
89HBD@4J<= 7DGAF4 BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4. #D< B8ABE?B=AB= CD<;@9 
B5M4S FB?M<A4 54??4EF4 CB8 LC4?B= 8B?:A4 5OFP A9 @9A99 EG@@O FB?M<AO 54??4EFAB= 
CB8GL>< (20 E@) < EBBF69FEF6GRM9= >4:8B@G >?4EEG CGF< FB?M<A9 54??4EF4 CB8 LC4?B= 
(E@. F45?. 2. 
#D< FD9IE?B=AB= 54??4EFAB= CD<;@9 FB?M<A4 E?BS 4E59EFB6B7B 54??4EF4 CB8 LC4?B= 6B 
6E9I E?GK4SI 8B?:A4 5OFP 20 E@, 4 FB?M<A4 M959ABKAB7B   E?BS BCD989?S9FES 
EBBF69FEF6GRM<@ D4;@9DB@, 6;SFO@ <; F45?. 2  < G@9APL9AAO@ A4 H4>F<K9E>GR FB?M<AG 
4E59EFB6B7B E?BS. � F45?. 2 ABD@O FB?M<AO 54??4EF4 G>4;4AO 6 C?BFAB@ EBEFBSA<<. 
,<D<AG 54??4EFAB= CD<;@O CB69DIG A4 CDS@OI B8ABCGFAOI 
GK4EF>4I E?98G9F CD<A<@4FP CD< 6E9I 6<84I 54??4EF4, A9 @9A99, @: 
A4 E>BDBEFAOI, BEB5B7DG;BA4BDS:9AAOI 
?<A<SI < ?<A<SI I < II >4F97BD<<         3,85 

A4 ?<A<SI III >4F97BD<<         3,65 

A4 ?<A<SI IV >4F97BD<<         3,45. 

!4 >D<6OI GK4EF>4I CGF< FB?M<AG 54??4EFAB= CD<;@O E?98G9F CD<A<@4FP E GK9FB@ 
6B;6OL9A<S A4DG:AB7B D9?PE4 CD< EBID4A9A<< CB8 6AGFD9AA<@ D9?PEB@ 54??4EFAB7B E?BS 
FB?M<AB=, GEF4AB6?9AAB= 8?S CDS@OI GK4EF>B6 6 EBBF69FEF6<< E F45?. 5.1 
!4 >D<6OI GK4EF>4I CGF< D48<GEB@ @9A99 600 @ 54??4EFAGR CD<;@G A9B5IB8<@B GL<DSFP 
E A4DG:AB= EFBDBAO A4 0,1 @. !4 86GICGFAOI GK4EF>4I L<D<AG 54??4EFAB= CD<;@O 
CB69DIG E?98G9F G69?<K<64FP A4 L<D<AG @9:8GCGFPS. �4??4EFAGR CD<;@G FD9FP97B, 4 
F4>:9 FD9FP97B < K9F69DFB7B CGF9= E?98G9F GEFD4<64FP BF89?PAB BF C9D6B7B < 6FBDB7B 
CGF9=. 
�DGF<;A4 BF>BEB6 54??4EFAB= CD<;@O CD< 6E9I 6<84I 54??4EF4 8B?:A4 5OFP 1:1,5, 8?S 
C9EK4AB= CB8GL><4 1:2. 

�6GIE?B=AGR 54??4EFAGR CD<;@G CD< <ECB?P;B64A<< M959ABKAB7B <?< 4E59EFB6B7B 
54??4EF4 E?98G9F CDB9>F<DB64FP A4 ;9@?SAB@ CB?BFA9 <; 7?<A<EFOI 7DGAFB6, C9E>B6 
@9?><I < CO?964FOI, 6 FB@ K<E?9 CD< GEFDB=EF69 ;4M<FAB7B E?BS 6 69DIA9= K4EF< 
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;9@?SAB7B CB?BFA4; A4 ;9@?SAB@ CB?BFA9 <; E?45B6O69FD<64RM<IES E>4?PAOI, 
>DGCABB5?B@BKAOI 7DGAFB6 < C9E>B6 (;4 <E>?RK9A<9@ @9?><I < CO?964FOI),  M959AP < 
4E59EFB6O= 54??4EF E?98G9F G>?48O64FP 6 B8<A E?B= 59; C9EK4AB= CB8GL><, FB?M<A4 
54??4EFAB7B E?BS 6 QFB@ E?GK49 8B?:A4 5OFP A9 @9A99 30 E@., 4 A4 CGF< E :/5 LC4?4@< 3 A9 
@9A9935 E@. 
#B69DIABEFP 54??4EFAB= CD<;@O 6 CDS@OI GK4EF>4I C?4A<DGRF 7BD<;BAF4?PAB, 4 6 >D<6OI 
4 6 EBBF69FEF6<< E 6B;6OL9A<9@ A4DG:AB7B D9?PE4. !4 86GICGFAOI ?<A<SI CD< 
6B;6OL9A<< A4DG:AOI D9?PEB6 8B 100 @@ 8BCGE>49FES C?4A<DB6>4 54??4EFAB= CD<;@O 59; 
GEFDB=EF64.. GEFGC4 6, @9:8GCGFP9. #D< 7454D<FAOI B7D4A<K9A<SI, 4 F4>:9 CD< 
6B;6OL9A<< A4DG:AB7B D9?PE4 A4 B8AB@ <; CGF9= 5B?99 100 @@, CD<A<@4RF EFGC9AK4FB9 
BK9DF4A<9 54??4EFAB= CD<;@O. #B69DIABEFP 54??4EFAB= CD<;@O 8B?:A4 5OFP A4 3 E@ 
A<:9 69DIA9= CBEF9?< 89D96SAAOI LC4? < 6 B8AB@ GDB6A9 E 69DIB@ ED98A9= K4EF< 
:9?9;B59FBAAOI LC4?. #?4A<DB6>G CB69DIABEF< 4E59EFB6B7B 54??4EF4 E?98G9F 6OCB?ASFP 
E G>?BAB@ 0,01 6 B59 EFBDBAO  BF BE< ;9@?SAB7B CB?BFA4. 
 

&D95G9FES 6OCB?A<FP: 
!4 BEAB64A<< <EIB8AOI 84AAOI BCD989?<FP: (6 @9FD4I) 
 � 3 L<D<AG BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4 
 H5 3 FB?M<AG 54??4EF4 CB8 LC4?B= 

 S  3 L<D<AG 54??4EFAB= CD<;@O CB69DIG 
 hD4E  - D4EK9FAGR  FB?M<AG  54??4EF4 
 4 3 L<D<AG C?9K4 
 5 3 L<D<AG B5BK<AO 

 #�$ 3 CDB9>FAGR 7B?B6>G D9?PE4 
�OK9DF<FP CBC9D9KAO= CDBH<?P 54??4EFAB= CD<;@O A4 @<??<@9FDB6B= 5G@479 6 
@4ELF459 1: 50 
$�%+�&!�3 +�%&0. 
1.1 "CD989?<FP � 3 L<D<AG  BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4: 
 ,<D<A4 BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4 B8ABCGFAB7B  CDS@B7B GK4EF>4    F45?. 4.1  
%!<# 32-01-95; (CD<? .№24) 
8?S 86GICGFAB7B CDS@B7B GK4EF>4 : ( �+4.1); 789 4.1- D4EEFBSA<9 @9:8G  BES@< I  <  II CGF9= 
A4 C9D97BA9 A4 CDS@B@ GK4EF>9; 
8?S 86GICGFAB7B GK4EF>4 A4 >D<6B=  R:  ( �+4.1+�+'); 789 
�- 7454D<F GL<D9A<S  @9:8GCGFAB7B  D4EEFBSA<S A4 >D<6B= F45?. 4.2.1  
'- GL<D9A<9 BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4  E A4DG:AB= EFBDBAO F45?. 4.2  
1.2. "CD989?<FP  h5 3 FB?M<AG B8ABE?B=AB=  54??4EFAB= CD<;@O CB8 LC4?B=.  
  &B?M<AG B8ABE?B=AB=  54??4EFAB= CD<;@O CB8 LC4?B= CD<A<@49@ CB F45? №5.1 (CD<?. 
№10, 12 ) , 9E?< FD95G9FES GEFDB=EF6B C9EK4AB= CB8GL>< hCB8 = 0.2 @, FB 99 ;A4K9A<9  A9 
6?<S9F A4 B5MGR FB?M<AG 54??4EF4 CB8 LC4?B=, 54??4EFA4S CD<;@4 5G89F 86GIE?B=A4S, 
h5=(h5 + hCB8), 
9E?< FD95G9FES GEFDB=EF6B FD9IE?B=AB= 54??4EFB= CD<;@O, FB784 GK<FO649@  
h5 = (h4E + hL + hCB8), 789 
haE59EF4=0.2@,        hCB8GL>< = 0.2@,   hM95AS =   h54? - h4E - hCB8  
  

1.3  "CD989?<FP L<D<AG 54??4EFAB= CD<;@O CB69DIG 3 S. 

,<D<AG 54??4EFAB= CD<;@O CB69DIG 3 S BCD989?S9@  CB F45? №5.1  %!<# 32-01-95, 

(CD<?. №10 )   GK<FO64S >4F97BD<R 8BDB7<, >B?<K9EF6B CGF9=;  R. #D<  R @9A99 600 @  
GK<FO649@ GL<D9A<9 54??4EFAB= CD<;@O E A4DG:AB= EFBDBAO A4 0.1@, CD< 86GICGFAB@ 
GK4EF>9 GK<FO649@ @9:8GCGFAB9 D4EEFBSA<9 4.1@: (CD<?№11, 114) 
 A4 CDS@B= -  S + 4.1       

 A4 >D<6B=  R 5B?99 600 @ :  S + 4.1 + �:  
CD< R @9A99 600 @ :              S + 4.1 + � + 0.1, 789 
4.1 – D4EEFBSA<9 @9:8G BES@<  I <  II CGF9=, 
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� 3 7454D<F GL<D9A<S  @9:8GCGFAB7B  D4EEFBSA<S (E@. F45?.4.2.1 CD<?. 24) 
 0.1@ -GL<D9A<9 54??4EFAB= CD<;@O E A4DG:AB= EFBDBAO  
1.4 "CD989?<FP  hD4E 3  D4EK9FAGR FB?M<AG 54??4EFAB= CD<;@O. 
!4 CDS@B@ GK4EF>9:  hD4E=(h5+h;4E);  
8?S  89D96SAAOI LC4? 6 ;46<E<@BEF< BF F<C4 : h;4E =hLC4?O 3 0.03, 

�I, � I           0,18 3 0.03 = 0,15 @. 
� II,  � II      0,16 3 0,03 = 0,13 @. 
8?S  :9?9;B59FBAAOI:    h;4E = 0.145@ 

 A4 >D<6B@ GK4EF>9: hD4E = (h5+h;4E+hAD/2),  789 hAD ;4849FES <?< D4EEK<FO649FES.  
1.5. "CD989?<FP L<D<AG C?9K4 3 4 (@) 
A4 B8ABCGFAB@ CDS@B@ GK4EF>9:  24 = ( S 3 LLC  )  (@),  789 LLC 3 8?<A4 LC4?O 

A4 86GICGFAB@  CDS@B@ GK4EF>9:  24 = ( S 3 LLC 3 4.1  )   

A4 B8ABCGFAB@ >D<6B@ GK4EF>9 CD< R @9A99 600 @, B5BK<A4 E A4DG:AB= EFBDBAO 4A = ( S 3 
LLC  )/ 2 + 0.1: E 6AGFD9AA9= EFBDBAO 46 = ( S 3 LLC )/ 2 

A4 86GICGFAB@ >D<6B@ GK4EF>9 CD< R @9A99 600 @  4A = ( S 3 LLC 3 4.1 - � )/ 2   + 0.1 (@), 
789  
46 3 C?9KB E 6AGFD9AA9= EFBDBAO >D<6B= 

4A - C?9KB EB  EFBDBAO >D<6B= 

 8?<A4 89D96SAAOI LC4? 3 2,75 @,  :9?9;B59FBAAOI LC4? 3 2,7 @. 
 1.6. "CD989?<FP L<D<AG B5BK<AO 3 5 (@) 
2 5 =B 3 L   , 789 L 3 BEAB64A<9 54??4EFAB= CD<;@O,  � 3 L<D<A4 "#�# 

L = hD4E*1,5*2 + S=3 hD4E + S 

1.7 "CD989?<FP CDB9>FAGR BF@9F>G  7B?B6>< D9?PE4: (CD<?. 13-17) 

#�$ = h5 + h LC +  hCD1 +  hCB8 +  hCD2  + hD 3 8?S :9?9;B59FBAAOI LC4? 6 CDS@OI <?< E 
6AGFD9AA9= EFBDBAO >D<6B=. 
#�$ = h5 + h LC +  hCD1 +   hCB8  +  hCD2 + hD +  hAD 38?S :9?9;B59FBAAOI LC4? E 
A4DG:AB= EFBDBAO  >D<6B=. 
#�$ = h5 + h LC +  hCB8  +  hD +  hAD 38?S 89D96SAAOI LC4? (E>D9C?9A<9 �")  E A4DG:AB=   
EFBDBAO  >D<6B=, 
 E 6AGFD9AA9= EFBDBAO EBBF69FEF69AAB 59;    hAD.  
#�$ = h5 + h LC +  hCB8  + hCD2 +  hD +  hAD 38?S 89D96SAAOI LC4? (E>D9C?9A<9 �2)  E 
A4DG:AB=   EFBDBAO  >D<6B=, 789 
h5 3 FB?M<A4 54??4EF4 CB8 LC4?B=,    
h LC 3 FB?M<A4 LC4?O (� I,� I 3 � II, �II) , 8?S ;484AAB= >4F97BD<<, 
� I,� I 3 0,18 @       � II, �II 3 0,16 @ 89D96SAAO9, :9?9;B59FBAAO9 0,145 @. 
hCD1 3 FB?M<A4 4@BDF<;4J<BAAB= CDB>?48>< CB8 @9F4??<K9E>GR CB8>?48>G 8?S ;484AAB7B 
F<C4 D9?PE4 8?S :9?9;B59FBAAOI LC4?, 
hCB8 3 FB?M<A4 @9F4??<K9E>B= CB8>?48>< 8?S ;484AAB7B F<C4 D9?PE4, 8?S :9?9;B59FBAAOI 
< 89D96SAAOI LC4?  
hCD2 3 FB?M<A4 4@BDF<;4J<BAAB= CDB>?48>< 8?S ;484AAB7B F<C4 D9?PE4  8?S 
:9?9;B59FBAAOI LC4? <?< E>D9C?9A<S �2 8?S 89D96SAAOI LC4? 
hD 3 6OEBF4 ;484AAB7B F<C4 D9?PE4, 
hAD 3 6B;6OL9A<9 A4DG:AB7B D9?PE4 6 >D<6B=. 
&45?<J4 2  $4;@9DO 54??4EFAB= CD<;@O < B5BK<A ;9@?SAB7B CB?BFA4 6 ;46<E<@BEF< BF 
>?4EE4 CGF<, E@ 

�?4EE 
CGF< 

&B?M<A4 E?BS 54??4EF4 6 
CB8D9?PEB6B= ;BA9 (6 >D<6OI - CB 
6AGFD9AA9= A<F<) 59; GK9F4 
C9EK4AB= CB8GL><, hM 

,<D<A4 
C?9K4 
CD<;@O, d  

&B?M<A4 
C9EK4AB= 
CB8GL><, hC  

 <A<@4?PA4S 
L<D<A4 B5BK<AO 
;9@?SAB7B CB?BFA4 

1%, 2% 35 /40 40/45 20 50/(40) 

1 < 2 35/40 40/45 

 

50/(40) 
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3 35/40   35/40 

 

 

4 25/30  25/40 

 

40 

5 20/20    20/40 15 40 

 

# D < @ 9 K 4 A < S: 
1. � K<E?<F9?9 CD<6989AO ;A4K9A<S 8?S ;69AP96B7B CGF< CD< 89D96SAAOI LC4?4I; 6 
;A4@9A4F9?9 3 8?S 59EEFO>B6B7B CGF< A4 :9?9;B59FBAAOI LC4?4I. 
2. �4??4EFA4S CD<;@4 G>4;4AAOI D4;@9DB6 8B?:A4 EBEFBSFP <; BK<M9AAB7B <?< AB6B7B 
54??4EF4. 
3. #B8 E?B9@ AB6B7B <?< BK<M9AAB7B M95AS ABD@<DG9@B= FB?M<AO @B7GF A4IB8<FPES 
C9EK4A4S CB8GL>4 FB?M<AB= 20 E@, E?B= C9EK4AB-7D46<=AB= E@9E< <?< M95AS HD4>J<= 5-
25 @@, FB?M<A4 >BFBDB7B BCD989?S9FES 6 CDB9>F9 CB D9@BAFG CGF<. �@9EFB CB8GL>< F4>:9 
@B:9F 5OFP  G?B:9A D4;89?<F9?PAO= E?B= <; CB?<@9DAOI @4F9D<4?B6 6 EBBF69FEF6<< E 
CDB9>FB@ CB D9@BAFG CGF<. 
4. �DGF<;A4 BF>BEB6 54??4EFAB= CD<;@O CD< 6E9I 6<84I 54??4EF4 8B?:A4 5OFP 1:1,5, 4 
C9EK4AB= CB8GL>< -1:2 . 

5. � E>B5>4I CD<6989A4 L<D<A4 B5BK<AO A4 GK4EF>4I, 789 99 G69?<K9A<9 E6S;4AB E 
D45BF4@< CB C9D9GEFDB=EF6G ;9@?SAB7B CB?BFA4 <?< <;@9A9A<9@ BF@9FB> CGF< 5B?99 K9@ 
A4 15 E@. 

 
 

$<EGAB> 8- #BC9D9KAO9 CDBH<?< 54??4EFAB= CD<;@O: 4, 5, 6 3 <; M95AS CD< 89D96SAAOI 
LC4?4I (4 3 A4 CDS@B@ B8ABCGFAB@ GK4EF>9; 5 3 6 >D<6B=; 6 3 A4 CDS@B@ 86GICGFAB@ 
GK4EF>9); 7, 8, 9, : 3 <; M95AS CD< :9?9;B59FBAAOI LC4?4I (7 3 A4 CDS@B@ B8ABCGFAB@ 
GK4EF>9; 8 3 6 >D<6B=; 9 3 A4 CDS@B@ 86GICGFAB@ GK4EF>9; : 3 6 >D<6B= 86GICGFAB7B 
GK4EF>4); ; 3 <; >4DP9DAB7B 7D46<S, D4>GL><, C9E>4 CD< 89D96SAAOI LC4?4I 6 >D<6B= A4 
86GICGFAB@ GK4EF>9; hM 3 FB?M<A4 M959ABKAB7B 54??4EFAB7B E?BS CB8 LC4?B=; hC 3 
FB?M<A4 E?BS C9EK4AB= CB8GL><; d 3 C?9KB 54??4EFAB= CD<;@O; А 3 GL<D9A<9 
@9:8GCGFPS 6 >D<6B= CB GE?B6<S@ 7454D<F4. 
6. $4EEFBSA<9 @9:8G ;4?B:9A<9@ BF>BE4 CD<;@O < 54??4EFAB= CB8GL>< A4 GDB6A9 
BEAB6AB= C?BM48>< ;9@?SAB7B CB?BFA4 8B?:AB 5OFP 15 E@. 
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7. #B69DIABEFP 54??4EFAB= CD<;@O 8B?:A4 5OFP A4 3 E@ A<:9 69DIA9= CBEF9?< 
89D96SAAOI LC4? < 6 B8AB@ GDB6A9 E 69DIB@ ED98A9= K4EF< :9?9;B59FBAAOI LC4?. 
8. &B?M<A4 54??4EFAB7B E?BS A4 EFD9?BKAOI C9D96B84I 8B?:A4 5OFP F4>B= :9, >4> < 8?S 
CGF< EBBF69FEF6GRM97B >?4EE4. 
 

�BAFDB?PAO9 6BCDBEO: 
1 �?S K97B E?G:<F 54??4EFAO= E?B=? 
2 "F K97B ;46<E<F FB?M<A4 54??4EFAB7B E?BS CB8 LC4?B=? 
3 !4;A4K9A<9 C9EK4AB= CB8GL><? 
4 #B?B:9A<9 CB69DIABEF< 54??4EF4 BFABE<F9?PAB LC4?? 
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#$��&�+�%��3 $��"&� №2 

&9@4: "CD989?9A<9 F9IA<K9E><I GE?B6<= A4 G>?48>< 59EEFO>B6B7B CGF< 

 

*9?<:  
1. �4>D9C?9A<9 F9BD9F<K9E><I ;A4A<= CB F9@9: �BAEFDG>J<S 59EEFO>B6B7B CGF<. 
&9IA<K9E><9 GE?B6<S A4 G>?48>G 59EEFO>B6B7B CGF< 

2 (BD@<DB64A<9 CD4>F<K9E><I A46O>B6 D4EK9F4 GE?B6<S G>?48>< 59EEFO>B6B7B CGF< 8?S 
;484AAB7B D97<BA4 
%FG89AF 8B?:9A ;A4FP: >BAEFDG>J<R, GEFDB=EF6B BEAB6AOI Q?9@9AFB6 
:9?9;AB8BDB:AB7B CGF< 

%FG89AF 8B?:9A G@9FP: CDB<;6B8<FP BE@BFD GK4EF>4 :9?9;AB8BDB:AB7B CGF<  

&9BD9F<K9E>4S K4EFP 
�B;@B:ABEFP G>?48>< 59EEFO>B6B7B CGF< 6 >BA>D9FAOI GE?B6<SI GEF4A46?<649FES 
ED46A9A<9@ 8BCGE>49@B= F9@C9D4FGDAB= 4@C?<FG8O [T] 8?S 84AAOI GE?B6<= E H4>F<K9E>< 
A45?R846L9=ES 6 84AAB= @9EFABEF< 4@C?<FG8B= >B?954A<= F9@C9D4FGDO T�. 

�E?< T� < [T], FB 59EEFO>B6B= CGFP @B:AB G>?48O64FP. 
�A4K9A<9 T� BCD989?S9FES >4> 4?795D4<K9E>4S D4;ABEFP A4<6OEL9= tmaxmax < A4<A<;L9= 
tminmin F9@C9D4FGD D9?PE4, A45?R846L<IES 6 84AAB= @9EFABEF< (CD< QFB@ GK<FO649FES, KFB 
A4<5B?PL4S F9@C9D4FGD4 D9?PE4 A4 BF>DOFOI GK4EF>4I CD96OL49F A4 20 % A4<5B?PLGR 
F9@C9D4FGDG 6B;8GI4): 

minminmaxmax tt" А  . 

�@C?<FG84 8BCGE>49@OI <;@9A9A<= F9@C9D4FGD D9?PEB6: 
       ;pG tttT û

, 

789 [tG] - 8BCGE>49@B9 CB6OL9A<9 F9@C9D4FGDO D9?PEB6 CB ED46A9A<R E F9@C9D4FGDB= <I 
;4>D9C?9A<S, BCD989?S9@B9 GEFB=K<6BEFPR CGF< CDBF<6 6O5DBE4 CD< 89=EF6<< 
E:<@4RM<I CDB8B?PAOI E<?;  
     [tD] - 8BCGE>49@B9 CBA<:9A<9 F9@C9D4FGDO D9?PEB6OI C?9F9= CB ED46A9A<R E 
F9@C9D4FGDB= ;4>D9C?9A<S, BCD989?S9@B9 <I CDBKABEFPR CD< 89=EF6<< D4EFS7<64RM<I 
CDB8B?PAOI E<?;  
    [t;] - @<A<@4?PAO= <AF9D64? F9@C9D4FGD, 6 >BFBDB@ B>BAK4F9?PAB ;4>D9C?SRFES C?9F<; 
CB GE?B6<S@ CDB<;6B8EF64 D45BF 8?S D4EK9FB6 BA B5OKAB CD<A<@49FES D46AO@ 10%, AB 
CD< A9B5IB8<@BEF< 97B @B:AB G@9APL<FP 8B 5%, 9E?< CD98GE@4FD<64FP ;4>D9C?9A<9 
C?9F9= BE9APR, 6 C4E@GDAGR CB7B8G, 6 D4AA<9 GFD9AA<9 <?< 69K9DA<9 K4EO, >B784 
F9@C9D4FGD4 D9?PEB6 6 CDBJ9EE9 ;4>D9C?9A<S <;@9AS9FES @98?9AAB, <?< >B784 C?9F< 
C?4A<DG9FES 66B8<FP 6 D4EK9FAO= <AF9D64? F9@C9D4FGD E CD<@9A9A<9@ CD<AG8<F9?PAOI 
ED98EF6 (D4EFS7<64RM<9 CD<5BDO, A47D964F9?PAO9 GEF4AB6><). 
2) �BCGE>49@B9 CB6OL9A<9 F9@C9D4FGDO D9?PEB6OI C?9F9= [tG] GEF4A46?<649FES A4 
BEAB64A<< F9BD9F<K9E><I < Q>EC9D<@9AF4?PAOI <EE?98B64A<= GEFB=K<6BEF< CGF<. �4AAO9 
8?S G?B:9AAOI 6AB6P <?< C9D9?B:9AAOI CB6FBDAB E C9D95BD>B= D9?PEBLC4?PAB= 
D9L9F>< D9?PEB6OI C?9F9= CD< D4;?<KAOI >BAEFDG>J<SI 69DIA97B EFDB9A<S CGF< 
CD<6989AO 6 F45?<J9 1.  
3) �BCGE>49@B9 CBA<:9A<9 F9@C9D4FGDO D9?PEB6OI C?9F9= BCD989?SRF D4EK9FB@ 
CDBKABEF< D9?PEB6, BEAB64AAO@ A4 GE?B6<<, KFB EG@@4 D4EFS7<64RM<I A4CDS:9A<=, 
6B;A<>4RM<I BF 6B;89=EF6<S CB86<:AB7B EBEF464 < BF <;@9A9A<= F9@C9D4FGDO, A9 8B?:A4 
CD96OL4FP 8BCGE>49@B9 A4CDS:9A<9 @4F9D<4?4 D9?PEB6: 

  óû t>C> , 

789     >C - >BQHH<J<9AF ;4C4E4 CDBKABEF< (>C = 1,3 8?S D9?PEB6 C9D6B7B EDB>4 E?G:5O < 
EF4DB7B8AOI D9?PEB6OI C?9F9=, CDBL98L<I 8<47ABEF<DB64A<9 < D9@BAF 6 EF4J<BA4DAOI 
GE?B6<SI <?< CDBH<?PAB9 L?<HB64A<9 < 8<47ABEF<DB64A<9 6 CGF<; >C = 1,4 8?S D9?PEB6, 
CDBCGEF<6L<I ABD@4F<6AO= FBAA4: <?< C9D9?B:9AAOI 59; L?<HB64A<S);  
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    > - A4CDS:9A<S 6 >DB@>4I CB8BL6O D9?PE4 BF <;7<54 < >DGK9A<S CB8 A47DG;>B= BF 
>B?9E CB86<:AB7B EBEF464,  #4;  
    t - A4CDS:9A<S 6 CBC9D9KAB@ E9K9A<< D9?PE4 BF 89=EF6<S D4EFS7<64RM<I 
F9@C9D4FGDAOI E<?, 6B;A<>4RM<I CD< CBA<:9A<< F9@C9D4FGDO D9?PE4 CB ED46A9A<R E 97B 
F9@C9D4FGDB= CD< ;4>D9C?9A<<,  #4;  
[]-8BCGE>49@B9 A4CDS:9A<9 (8?S F9D@BGCDBKA9AAOI D9?PEB6 [] - 400  #4). 
 

& 4 5 ? < J 4  1 �BCGE>49@O9 CB6OL9A<S F9@C9D4FGD D9?PEB6OI C?9F9= 

&<
C 
D9
?P
EB
6 

1C
R
D4
 L
C4
? 

#B6OL9A<9 F9@C9D4FGDO D9?PEB6B= C?9F< [tG], %, 8BCGE>49@B9 CB 
GE?B6<R GEFB=K<6BEF< CGF< 

6 CDS-
@B@  
GK4EF>9 

6 >D<6OI D48<GEB@, @ 

2000 1200 1000 800 600 500 400 350 300 250 

!B щ95A9@ <; E>4?PAOI CBDB8 

$75 2000 58 53 51 49 47 45 42 39 36 - - 

 1840 54 50 47 46 44 41 39 36 33 - - 

 1600 47 43 41 40 38 36 34 - - - - 

$65 2000 58 53 51 49 47 43 41 38 34
ú)

 29
ú) 

28
ú)

 

 1840 54 50 47 46 44 41 39 36 32 - - 

 1600 47 43 41 40 38 36 33 - - - - 

$50 2000 63 58 55 54 51 48 46 43 39 - - 

 1840 57 52 49 48 46 43 41 38 35 - - 

 1600 50 46 43 42 40 37 36 - - - - 

! 4E59EFB6O@ 54??4EFB@ 

$75 2000 55 52 48 47 45 43 40 37 34 - - 

 1840 51 48 45 44 42 40 36 35 32 - - 

 1600 46 42 39 37 36 34 31 - - - - 

$65 2000 55 52 48 47 44 42 39 35 32 - - 

 1840 52 48 45 43 41 39 36 32 29 - - 

 1600 46 42 39 37 36 34 31 - - - - 

$50 2000 60 55 52 51 49 47 43 40 37 - - 

 1840 55 51 48 47 45 44 39 37 34 - - 

 1600 49 45 42 41 39 37 34 - - - - 

! 7D46<=AO@ < C9Eч4AB-7D46<=AO@ 54??4EFB@ 

$75 2000 45 40 36 34 32 27 - - - - - 

$65 1840 42 37 33 32 29 25 - - - - - 

 1600 36 32 29 28 25 22 - - - - - 

$50 2000 49 44 40 38 35 30 - - - - - 

 1840 46 40 36 35 32 27 - - - - - 

 1600 39 35 32 30 28 24 - - - - - 
ú)

 � >D<6OI D48<GE4@< 350, 300 < 250 @ [tG] G69?<K<64RFES EBBF69FEF69AAB: 
- 8B 38, 33 < 320% - CD< G>?48>9 :9?9;B59FBAAOI LC4? E CB6OL9AAO@ (A9 @9A99 K9@ A4 
25% CB ED46A9A<R E F<CB6O@< ,-3) EBCDBF<6?9A<9@ E86<7G CBC9D9> BE< CGF<; 
- 8B 37, 32 < 310% - CD< B@BAB?<K<64A<< C?9K4 < BF>BE4 54??4EFAB= CD<;@O EB EFBDBAO 
A4DG:AB7B D9?PE4; 
- 8B 41, 36 < 350% - CD< B@BAB?<K<64A<< C?9K4 < BF>BE4 54??4EFAB= CD<;@O < CD<@9A9A<< 
LC4? E CB6OL9AAO@ EBCDBF<6?9A<9@ E86<7G; 
- 8B 35, 30 < 290% - CD< G69?<K9A<< QCRDO F<CB6OI LC4? E 2000 8B 2100 LF./>@; 
- 8B 38, 33 < 320% 3 CD< G69?<K9A<< QCRDO F<CB6OI LC4? 8B 2100 LF./>@ < 
B@BAB?<K<64A<< C?9K4 < BF>BE4 54??4EFAB= CD<;@O. 
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!4CDS:9A<S 6 CB8BL69 D9?PE4 > BCD989?SRF CB CD46<?4@ D4EK9F4 69DIA97B EFDB9A<S 
CGF< A4 CDBKABEFP. #D< QFB@ @B8G?< GCDG7BEF< CB8D9?PEB6B7B BEAB64A<S ;<@B= CD< 
89D96SAAOI LC4?4I (u8;) CD<A<@4RF D46AO@< 40 < 50  #4; CD< :9?9;B59FBAAOI LC4?4I 
(u
;
:5) E D9;<AB6O@< < D9;<AB>BD8B6O@< CDB>?48>4@< - 120 < 130  #4 (EBBF69FEF69AAB 

CD< 1840 < 2000 LC4? A4 1 >@). 
&9@C9D4FGDAB9 A4CDS:9A<9, 6B;A<>4RM99 6 D9?PE9 6 E6S;< E A9EBEFBS6L<@ES <;@9A9A<9@ 
97B 8?<AO CD< <;@9A9A<< F9@C9D4FGDO: 

ttEt  5,2 , 

789 α - >BQHH<J<9AF ?<A9=AB7B D4EL<D9A<S D9?PEB6B= EF4?< (α = 0,0000118 1/7D48);  
       � - @B8G?P GCDG7BEF< D9?PEB6B= EF4?< (� = 210 �#4 = 2,110

5
  #4);  

      t - D4;ABEFP @9:8G F9@C9D4FGDB=, CD< >BFBDB= BCD989?S9FES A4CDS:9A<9, < 
F9@C9D4FGDB= ;4>D9C?9A<S C?9F< A4 LC4?4I, °%. 
!4<5B?PL99 8BCGE>49@B9 CB GE?B6<R CDBKABEF< D9?PE4 CBA<:9A<9 F9@C9D4FGDO 
D9?PEB6B= C?9F< CB ED46A9A<R E 99 F9@C9D4FGDB= CD< ;4>D9C?9A<<: 

     
5,2

>�>�
p

>
�

k
t




 






. 

� EBBF69FEF6<< E G>4;4AAO@ CBDS8>B@ D4EK9F4 BCD989?9AO < CD<6989AO F45?<J9 #.2 
8BCGE>49@O9 CB GE?B6<R CDBKABEF< CBA<:9A<S [tp] F9@C9D4FGDO D9?PEB6OI C?9F9= CB 
ED46A9A<R E F9@C9D4FGDB= <I ;4>D9C?9A<S 8?S 59EEFO>B6B7B CGF< E F9D@BGCDBKA9AAO@< 

D9?PE4@< F<C4 $65 C9D6B7B EDB>4 E?G:5O A4 :9?9;B59FBAAOI LC4?4I < M959ABKAB@ <?< 
4E59EFB6B@ 54??4EF9 6 ;46<E<@BEF< BF F<C4 B5D4M4RM<IES ?B>B@BF<6B6, D94?<;G9@B= 
E>BDBEF< 86<:9A<S < D48<GEB6 >D<6OI. 
�?S 8DG7<I 64D<4AFB6 69DIA97B EFDB9A<S CGF< G>4;4AAO9 84AAO9 CD<A<@4RF EB 
E?98GRM<@< CBCD46>4@<: 
8?S 59EEFO>B6B7B CGF< E D9?PE4@< $75 [tD] G69?<K<64RF A4 7% CB ED46A9A<R EB 
;A4K9A<S@< 8?S D9?PEB6 F<C4 $65; 
CD< CD<@9A9A<< C?9F9= <; D9?PEB6 $50 [tD] G@9APL4RF A4 22% 6 CDS@OI < >D<6OI 
D48<GEB@ 800 @ < 5B?99 < A4 25% 6 >D<6OI @9APL97B D48<GE4 CB ED46A9A<R EB 
;A4K9A<S@< 8?S D9?PEB6 F<C4 $65; 
CD< EF4DB7B8AOI C?9FSI, G?B:9AAOI 6 CGFP CBE?9 CDBH<?PAB= L?<HB6>< 7B?B6>< D9?PE4 
[tD] CD<A<@4RF >4> 8?S D9?PEB6 C9D6B7B EDB>4 E?G:5O, 4 59; L?<HB6>< - G@9APL4RF A4 
5%; 
CD< G>?48>9 59EEFO>B6B7B CGF< E 7D46<=AO@ 54??4EFB@ ;A4K9A<S [tD] G@9APL4RF A4 3°%, 
4 E C9EK4AB-7D46<=AO@ - A4 5% CB ED46A9A<R EB ;A4K9A<S@< 8?S M959ABKAB7B 54??4EF4. 
 

$�%+�& �!&�$���"� ���$�#��!�3 #��&�� 

$4EK9FAO= <AF9D64? ;4>D9C?9A<S D9?PEB6OI C?9F9=: 
t; = [tG] + [tD] - &�. 

�D4A<JO D4EK9FAB7B <AF9D64?4 ;4>D9C?9A<S, F.9. E4@GR A<;>GR (min t;) < E4@GR 6OEB>GR 
(max t;) F9@C9D4FGDO ;4>D9C?9A<S, BCD989?SRF CB HBD@G?4@: 
min t; = tmaxmax - [tG]; 

max t; = tminmin - [tD]. 

�4>D9C?9A<9 C?9F9= ?R5B= 8?<AO CD< ?R5B= F9@C9D4FGD9 6 CD989?4I D4EK9FAB7B 
<AF9D64?4 74D4AF<DG9F A489:ABEFP <I D45BFO CD< GE?B6<< CB?AB7B EB5?R89A<S 
FD95B64A<= &', >4E4RM<IES >BAEFDG>J<< < EB89D:4A<S 59EEFO>B6B7B CGF<. #D< QFB@ 
E?98G9F GK<FO64FP, KFB ;4>D9C?9A<9 C?9F9= CD< BK9AP 6OEB><I F9@C9D4FGD4I @B:9F 6 
BF89?PAOI E?GK4SI CD<69EF< > B5D4;B64A<R 5B?PLB7B ;4;BD4 CD< E>6B;AB@ <;?B@9 C?9F< 6 
IB?B8AGR CB7B8G <?< > D4;DO6G 5B?FB6 6 EFO>4I GD46A<F9?PAOI CDB?9FB6 CD< A<;><I 
F9@C9D4FGD4I 6B;8GI4. 
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�4;BD , @@, B5D4;B646L<=ES CD< <;?B@9 C?9F<, CDBCBDJ<BA4?9A >648D4FG H4>F<K9E>B7B 
CBA<:9A<S F9@C9D4FGDO tD CB ED46A9A<R E F9@C9D4FGDB= ;4>D9C?9A<S < BCD989?S9FES CB 
E?98GRM<@ HBD@G?4@ 6 ;46<E<@BEF< BF F<C4 D9?PEB6: 

;27,0
2

75
r

tP
P




 
;24,0

2

65
r

tP
P




 
,19,0

2

50
r

tP
P




 
789 r - CB7BAAB9 EBCDBF<6?9A<9, >!/E@, CDB8B?PAB@G C9D9@9M9A<R D9?PEB6OI C?9F9= 
[;<@B= (CD< E@9D;L9@ES 54??4EF9) CD< ABD@4F<6AB@ A4FS:9A<< >?9@@AOI < ;4>?48AOI 
5B?FB6 ;A4K9A<9 r @B:AB CD<A<@4FP D46AO@ 25 !/@@]. � QFB@ E?GK49 ;4;BDO CD< <;?B@9 
BCD989?SRFES HBD@G?4@<: 

;011,0
2

75 PP t
 

;010,0
2

65 PP t
 

.008,0
2

50 PP t  
 

 4>E<@4?PAB9 ;A4K9A<9 ;4;BD4, >BFBDO= @B:9F B5D4;B64FPES CD< <;?B@9 C?9F<, A9 8B?:AB 
CD96OL4FP 50 @@. 
'69?<K9A<9 , @@, A4K4?PAOI ;4;BDB6 @9:8G >BAJ4@< C?9F9= < GD46A<F9?PAOI D9?PEB6 E 
GK9FB@ «5OFB6OI» EBCDBF<6?9A<= EFO>B6 D4EFS:9A<R F4>:9 ;46<E<F BF >648D4F4 
CBA<:9A<S F9@C9D4FGDO tD < @B:9F 5OFP CD< ABD@4F<6AOI CB7BAAOI EBCDBF<6?9A<SI r = 

25 !/@@ CD<5?<;<F9?PAB CB8EK<F4AB CB E?98GRM<@ HBD@G?4@: 
ø ù ;7006,0

2

75  PP t  ø ù ;7005,0
2

65  PP t  ø ù .7004,0
2

50


PP
t  

�?S B59EC9K9A<S CDBKABEF< EFO>B6OI 5B?FB6 GD46A<F9?PAOI CDB?9FB6 CD< 89=EF6<< 
A<;><I F9@C9D4FGD D9>B@9A8G9FES ;4>D9C?SFP C?9F< E GK9FB@ 84AAOI F45?<JO 3. 
�E?< K<E?B GD46A<F9?PAOI D9?PEB6 B>4;O649FES A98BEF4FBKAO@ CB GE?B6<R CDBKABEF< 
EFO>B6OI 5B?FB6, FB K<E?B <I @B:AB G69?<K<FP A4 A9 5B?99 K9@ A4 1 C4DG. 
& 4 5 ? < J 4  .3 !4<6OEL<9 8BCGE>49@O9 F9@C9D4FGDO ;4>D9C?9A<S C?9F9= 6 E969DAOI 
D97<BA4I 
+<E?B 
GD46A<F9?PAOI 
D9?PEB6  
6 CDB?9F9 

&<C D9?PE4 

&9@C9D4FGD4 ;4>D9C?9A<< C?9F< t;, °C, CD< >BFBDB= 
B59EC9K<649FES CDBKABEFP EFO>B6OI 5B?FB6 6 D4=BA4I E 
@<A<@4?PAO@< F9@C9D4FGD4@<, °%  
A<:9 -45 BF -45 8B -36 -35 < 6OL9 

2 $75 15 30 35 

$65 30/40 35/45 40/50 

$50 30/40 35/45 40/50 

3 $75 20/30 30/40 40/50 

$65 30/40 35/45 40/50 

$50 30/40 35/45 40/50 

# D < @ 9 K 4 A < 9 . � ;A4@9A4F9?9 CD<6989AO ;A4K9A<S t; CD< CD<@9A9A<< 6OEB>BCDBKAOI 
EFO>B6OI 5B?FB6.  
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&45?<J4 .2  �BCGE>49@O9 CBA<:9A<S F9@C9D4FGD D9?PEB6OI C?9F9= 

%>BDBEFP, 
>@/K 

�BCGE>49@B9 CB GE?B6<R CDBKABEF< D9?PEB6 CBA<:9A<9 F9@C9D4FGDO [&D], 0% 

6 CDS@B@ 
GK4EF>9 

6 >D<6B= D48<GEB@, @ 

2000 1200 1000 800 600 500 400 350 300 250 

1?9>FDB6B; ��10 
60 106 106 108 108 107 105 104 102 101 99 96 

80 99 99 101 101 100 98 96 94 93 90 - 

100 91 91 94 93 93 90 88 - - - - 

1?9>FDB6B; ��10G 
60 99 99 101 101 100 98 96 94 93 90 87 

80 90 90 93 92 92 89 87 85 84 81 - 

100 81 81 85 84 83 80 78 - - - - 

1?9>FDB6B; ��15 
60 108 107 109 108 104 99 96 94 92 91 90 

80 100 99 102 101 96 91 87 84 83 82 - 

100 93 91 94 93 88 82 78 - - - - 

1?9>FDB6B; ��60 
60 108 107 108 106 97 90 88 86 85 84 82 

80 100 99 100 98 88 80 77 75 74 72 - 

100 91 90 92 89 77 68 65 - - - - 

1?9>FDB6B; ��65 
60 113 109 108 107 105 101 98 94 91 87 81 

80 107 102 101 100 98 93 90 86 82 78 - 

100 100 95 94 93 90 86 82 - - - - 

110 97 91 91 89 86 82 - - - - - 
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100 95 89 88 86 84 81 80 - - - - 

110 91 84 84 81 79 76 - - - - - 

1?9>FDB6B; ��85 
60 111 109 110 109 108 105 103 100 97 94 89 

80 104 102 103 102 101 98 96 92 89 85 - 

100 98 95 96 95 94 91 88 - - - - 

110 94 91 93 92 90 87 - - - - - 

1?9>FDB6B;O +%2, +%2F 
60 121 121 121 121 116 110 106 102 100 97 95 

80 116 116 117 116 110 103 99 94 92 90 - 

100 111 111 112 111 104 97 92 - - - - 

120 106 105 106 105 98 - - - - - - 

140 100 100 101 100 - - - - - - - 

160 95 94 96 - - - - - - - - 

1?9>FDB6B;O +%4, +%4F 
60 119 118 118 116 108 100 96 91 89 87 85 

80 113 113 113 111 102 93 88 83 81 78 - 

100 108 107 108 105 95 85 80 - - - - 

120 102 101 103 99 88 - - - - - - 

140 96 95 97 93 - - - - - - - 

160 91 90 91 - - - - - - - - 
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60 118 117 118 117 112 108 106 103 102 100 99 

80 113 112 114 112 107 102 99 97 95 94 - 

100 108 107 109 107 101 96 93 - - - - 

120 102 102 104 102 96 - - - - - - 

140 97 96 99 97 - - - - - - - 

160 92 91 94 - - - - - - - - 

1?9>FDB6B; +%8 
60 117 117 118 116 111 107 105 102 101 99 98 

80 112 111 113 111 106 101 98 96 94 92 - 

100 107 106 108 106 100 95 92 - - - - 

120 101 101 103 101 94 - - - - - - 

140 96 95 97 95 - - - - - - - 

160 90 90 92 - - - - - - - - 

1?9>FDB6B; +%200 
60 122 122 123 122 117 113 112 109 108 107 106 

80 118 118 119 117 113 108 106 104 102 101 - 

100 114 113 115 113 108 103 101 - - - - 

120 109 109 110 109 103 - - - - - - 

140 105 104 106 104 - - - - - - - 

160 100 100 102 - - - - - - - - 

1?9>FDB6B; 15� 

60 103 97 97 95 93 89 86 81 78 73 66 

80 95 89 88 87 84 80 76 70 67 61 - 

100 87 80 80 78 75 70 66 - - - - 

110 82 75 75 73 70 65 - - - - - 
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1?9>FDB6B; 21%5� 

60 100 97 98 97 95 92 90 87 84 81 77 

80 92 89 90 88 86 83 80 77 74 71 - 

100 84 80 81 79 77 73 71 - - - - 

110 79 75 77 75 73 69 - - - - - 

1?9>FDB6B; 1#1 
60 116 111 111 109 108 104 101 98 95 91 86 

80 110 105 105 103 101 97 94 91 87 82 - 

100 104 99 98 96 95 90 87 - - - - 

120 98 92 92 90 88 - - - - - - 

140 92 86 85 83 - - - - - - - 

1?9>FDB6B; 1#2� 

60 109 105 104 102 100 97 94 90 87 84 80 

80 103 98 97 96 93 89 86 81 78 74 - 

100 97 91 91 88 86 82 78 - - - - 

120 90 84 84 81 78 - - - - - - 

140 83 77 77 74 - - - - - - - 

160 76 69 69 - - - - - - - - 

&9C?B6B; &110 
60 115 115 116 114 110 104 100 96 93 91 89 

80 108 108 109 108 103 96 91 86 84 82 - 

100 102 101 103 101 95 88 83 - - - - 
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60 112 111 113 111 106 100 96 91 89 87 85 

80 105 105 106 105 99 92 87 82 79 77 - 

100 98 98 100 98 92 84 78 - - - - 

110 95 94 96 95 88 79 - - - - - 

&9C?B6B;O &110�, %,  ,  �, 2&110�, %,  ,  �, 3&110%,  ,  � 

60 113 112 113 112 108 102 99 95 94 92 90 

80 106 106 107 106 100 94 90 86 85 83 - 

100 99 99 100 99 93 86 82 - - - - 

&9C?B6B;  62 
60 117 117 118 117 112 107 104 101 100 98 96 

80 111 110 111 110 105 100 96 92 91 89 - 

100 104 103 105 104 98 92 87 - - - - 

&9C?B6B; � 62 
60 115 115 116 115 110 105 102 99 97 96 94 

80 108 108 109 108 103 97 93 89 88 86 - 

100 101 100 102 101 95 88 84 - - - - 

&9C?B6B; 2 62G 
60 118 117 118 117 115 112 110 106 103 99 96 

80 112 111 112 111 109 105 103 99 95 91 - 

100 105 104 106 105 102 98 96 - - - - 

&9C?B6B; 2 62> 
60 118 117 118 117 113 108 105 102 100 99 97 

80 112 111 113 111 107 101 97 94 92 91 - 

100 105 105 107 105 100 94 90 - - - - 
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&9C?B6B;O 2&1116, 2&1116�, � , ', '#, 3&1116 
60 112 111 113 111 106 100 96 91 89 87 85 

80 105 105 106 105 99 92 87 82 79 77 - 

100 98 98 100 98 92 84 78 - - - - 

110 95 94 96 95 88 79 - - - - - 

&9C?B6B; &1#60 
60 119 116 115 113 112 109 106 103 100 98 95 

80 114 110 109 108 106 103 100 96 93 91 - 

100 109 104 104 102 100 96 93 - - - - 

120 103 98 98 96 94 - - - - - - 

140 98 92 92 90 - - - - - - - 

160 92 86 86 - - - - - - - - 

&9C?B6B; &1#70 
60 122 119 119 118 116 113 111 108 105 103 99 

80 118 115 114 113 111 108 106 102 99 96 - 

100 114 110 110 108 106 102 101 - - - - 

120 109 105 105 104 101 - - - - - - 

140 105 100 100 99 - - - - - - - 

160 100 95 95 - - - - - - - - 
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#DB8B?:9A<9 F45?<JO.2 
%>BDBEFP, 
>@/K 

�BCGE>49@B9 CB GE?B6<R CDBKABEF< D9?PEB6 CBA<:9A<9 F9@C9D4FGDO [&D], 0% 

6 CDS@B@ 
GK4EF>9 

6 >D<6B= D48<GEB@, @ 

2000 1200 1000 800 600 500 400 350 300 250 

&9C?B6B; &1#70' 

60 122 119 118 117 115 112 111 107 104 102 98 

80 117 113 113 112 110 106 105 101 98 94 - 

100 112 108 108 107 105 101 99 - - - - 

120 108 104 103 102 100 - - - - - - 

140 103 99 99 97 - - - - - - - 

160 99 94 94 - - - - - - - - 

&9C?B6B; &1#70�% 

60 117 114 111 108 101 95 94 93 92 91 90 

80 111 108 105 101 94 87 85 84 83 83 - 

100 106 103 100 96 88 80 78 - - - - 

120 101 97 95 90 81 - - - - - - 

140 96 92 89 84 - - - - - - - 

160 91 86 84 - - - - - - - - 

 

 

 

 

 

 

 

 

 



 

 

#$� �$ $�%+�&� '%�"��� '������ � 1�%#�'�&�*�� 

��%%&/�"�"�" #'&� 

&D95G9FES CDB69D<FP 6B;@B:ABEFP G>?48>< 59EEFO>B6B7B CGF< <; AB6OI 
F9D@BGCDBKA9AAOI D9?PEB6 F<C4 $65 E :9?9;B59FBAAO@< LC4?4@<, E>D9C?9A<9@ �� < 
M959ABKAO@ 54??4EFB@ A4 5?B>-GK4EF>9 8?<AB= 2,0 >@ �4?PA96BEFBKAB= :9?9;AB= 8BDB7<, 
789 <@9RFES 869 >D<6O9 D48<GEB@ 800 @ < 400 @, < GEF4AB6<FP D9:<@O 97B G>?48>< CD< 
B5D4M9A<< Q?9>FDB6B;B6 +C4F E @4>E<@4?PAB= E>BDBEFPR 140 >@/K. !4<5B?PL4S 
F9@C9D4FGD4 D9?PEB6 t max max = + 55 %, A4<@9APL4S t min rain = -52 °%, A4<5B?PL4S 
F9@C9D4FGDA4S 4@C?<FG84 T� = 107 %. 
#B F45?. 1 < 2 BCD989?S9@ 8BCGE>49@B9 CB6OL9A<9 tG < CBA<:9A<9 tD F9@C9D4FGDO 
D9?PEB6 < <I 4@C?<FG8O 8?S >4:8B7B <; Q?9@9AFB6 C?4A4: 
      10û pG ttT

; 

8?S CDS@OI GK4EF>B6 ν = 140 >@/K, tD = 89 °%, tG = 54 °%, [&] = 133 °%; 
8?S >D<6B= D48<GEB@ 800 @ ν = 130 >@/K, tD = 87 %, tG = 47 %, [T] = 124 %; 
8?S >D<6B= D48<GEB@ 400 @ ν = 95 >@/K, tD = 90 %, tG = 37 %, [T] = 117 %. 
�?S 6E9I Q?9@9AFB6 C?4A4 [T] > TA, F.9. G>?48>4 A4;64AAB= 6OL9 >BAEFDG>J<< 
59EEFO>B6B7B CGF< 6B;@B:A4. 
�D4A<JO <AF9D64?4 ;4>D9C?9A<S 8?S >4:8B7B <; Q?9@9AFB6 C?4A4 BCD989?SRFES CB 
HBD@G?4@: 

 yttt  maxmax3min
 

  
minmin3

max ttt p û . 

�?S CDS@OI GK4EF>B6 min t3 = 55 - 54 = 1 %; max t3 = 89 - 52 = 37 %; 
8?S >D<6B= D48<GEB@ 800 @ min t3 = 55 - 47 = 8 C, max t3 = 87 - 52 = 35%;  
8?S >D<6B= D48<GEB@ 400 @ min t3 = 55 - 37 = 18 %; max t3 = 90 - 52 = 38%. 
#?9FP A4 6E9@ CDBFS:9A<< 8B?:A4 5OFP ;4>D9C?9A4 6 B8AB@ <AF9D64?9 F9@C9D4FGD, 
7D4A<JO >BFBDB7B BCD989?SRFES A4<5B?99 6OEB>B= <; D4EEK<F4AAOI min t3 < A4<5B?99 
A<;>B= <; D4EEK<F4AAOI max t3. 

#D< BCD989?9A<< D4EK9FAB7B <AF9D64?4 8?S 6E9= C?9F< 8?<AB= 2000 @ CD<A<@49FES 
A4<5B?PL99 ;A4K9A<9 mint3 < A4<@9APL99 maxt3. "FER84 tmin =18% < tmax = 35C. � 
EBBF69FEF6<< E F45?. 3.1 BCF<@4?PAO= <AF9D64? F9@C9D4FGDO ;4>D9C?9A<S 8?S C?9F< 
EBEF46?S9F 30±5%. "A CBC4849F 6 69DIARR K4EFP D4EK9FAB7B <AF9D64?4. 
�FB7 D4EK9F4: G>?48>4 59EEFO>B6B7B CGF< A4 5?B>-GK4EF>9 6B;@B:A4. #?9F< 8B?:AO 5OFP 
;4>D9C?9AO 6 <AF9D64?9 BF +30 8B +35%, KFB EBBF69FEF6G9F BCF<@4?PAB= F9@C9D4FGD9 
;4>D9C?9A<S C?9F< 8?S D4EE@4FD<649@OI GE?B6<=. 
�E?< CB D4EK9FG CB?GK49FES &�>[T], FB ;A4K9A<9 [T] @B:AB CB6OE<FP CD< <ECB?P;B64A<< 
E?98GRM<I D9;9D6B6: 
4) ;4 EK9F EA<:9A<S E>BDBEF9= 86<:9A<S CB9;8B6 6 C9D<B8 89=EF6<S BEB5B A<;><I 
F9@C9D4FGD, CB6FBDS9@BEFP >BFBDOI A<KFB:AB @4?4, @B:AB G69?<K<FP ;A4K9A<9 [&tD]. 

�?S QFB7B BCD989?S9FES @<A<@4?PAB A9B5IB8<@B9 ;A4K9A<9 8BCGE>49@B7B <;@9A9A<S 
F9@C9D4FGDO D9?PEB6 CB GE?B6<R CDBKABEF< [&tD

ò
] 

[&tD
ò
] = TA - [&tG] + [&t;] 

< CB CB?GK9AAB@G ;A4K9A<R [&tD
ò] CB F45?<J9 #.2.3 BCD989?S9FES A4<5B?PL4S 8BCGE>49@4S 

E>BDBEFP 86<:9A<S ?B>B@BF<64 6 C9D<B8 89=EF6<S A<;><I F9@C9D4FGD. 
*9?9EBB5D4;ABEFP 6D9@9AAB7B CBA<:9A<S E>BDBEF< 86<:9A<S CB9;8B6 GEF4A46?<649FES 
D97<BA4?PAB= �<D9>J<9= <AHD4EFDG>FGDO; 
5) ;4 EK9F G69?<K9A<S [&tG] CGF9@ B@BAB?<K<64A<S C?9K4 < BF>BE4 54??4EFAB= CD<;@O, 
G>?48>< LC4? E CB6OL9AAO@ EBCDBF<6?9A<9@ E86<7G CBC9D9> BE< CGF<, 4 CD< BFEGFEF6<< 
CBE?98A<I - G69?<K9A<S QCRDO F<CB6OI LC4? 8B 2100 LF./>@. 
 

�BAFDB?PAO9 6BCDBEO: 
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1. �4>B= CGFP A4;O64RF 59EEFO>B6B=? 
2. "F K97B ;46<ESF CDB8B?PAO9 E<?O, 6B;A<>4RM<9 6 D9?PEB6B= C?9F<? 
3. �4>4S F9@C9D4FGD4 A4;O649FES A9=FD4?PAB=? 
4. #D< >4><I GE?B6<SI 6 D9?PEB6B= C?9F< 6B;A<>4RF F9@C9D4FGDAO9 A4CDS:9A<S 
E:4F<S < D4EFS:9A<S? 

5. +FB F4>B9 59EEFO>B6B= CGFP < >4>B6O 97B BEAB6AO9 BF?<K<F9?PAO9 CD<;A4><? 
6. � K9@ D4;?<K<9 @9:8G B5OKAO@< D9?PE4@<, 8?<AAO@< D9?PE4@< < D9?PEB6O@< 
C?9FS@< 59EEFO>B6B7B CGF<? 

7. �4>B= H4>FBD S6?S9FES BEAB6AO@ CD< BFA9E9A<< >BAEFDG>J<< CGF< > B5OKAB=, E 
8?<AAO@< D9?PE4@< < 59EEFO>B6B@G CGF<? 

8. �;B5D4;<FP QCRDG CDB8B?PAOI F9@C9D4FGDAOI A4CDS:9A<= 6 B5OKAOI D9?PE4I, 6 
8?<AAOI D9?PE4I < 59EEFO>B6B@ CGF<. 

9. �4>B6O BEB59AABEF< D45BFO D9?PEB6 6 CGF< E 8?<AAO@< D9?PE4@< < 6 59EEFO>B6B@ 
CGF<? 

10. �4>B6O BEB59AABEF< G>?48>< 59EEFO>B6B7B CGF< 5?<; EFD9?BKAB7B C9D96B84, 
C9D99;84, CGF96B7B E<7A4?4, <E>GEEF69AAB7B EBBDG:9A<S? 
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#$��&�+�%��3 $��"&� № 3 

&9@4: "CD989?9A<9 BEAB6AOI Q?9@9AFB6 EFD9?>< 

*9?<: 
1. �4>D9C?9A<9 F9BD9F<K9E><I ;A4A<= CB F9@9: �BAEFDG>J<S EFD9?><. $4@AO9 D9?PEO, 
BEFDS>B6O9 D9?PEO. �BAEFDG>J<S >BDA96OI >D9C?9A<= BEFDS>B6. %FD9?BKAO9 FS7<.  
2 (BD@<DB64A<9 CD4>F<K9E><I A46O>B6 CB BCD989?9A<R BEAB6AOI Q?9@9AFB6 EFD9?>< 

%FG89AF 8B?:9A ;A4FP: >BAEFDG>J<R, GEFDB=EF6B BEAB6AOI Q?9@9AFB6 
:9?9;AB8BDB:AB7B CGF< 

%FG89AF 8B?:9A G@9FP: CDB<;6B8<FP BE@BFD GK4EF>4 :9?9;AB8BDB:AB7B CGF<  

 

&9BD9F<K9E>4S K4EFP 
%FD9?>4 3 QFB BEAB6AB= Q?9@9AF EFD9?BKAB7B C9D96B84, BA4 EBEFB<F <; 86GI D4@AOI 

D9?PEB6, 86GI BEFDS>B6, 86GI >B@C?9>FB6 >BDA96OI GEFDB=EF6, C9D96B8AB7B @9I4A<;@4, 
BCBDAOI < GCBDAOI CD<ECBEB5?9A<=, E>D9C?9A<= < 8DG7<I 89F4?9=. 
#B HBD@9 6 C?4A9 A4CD46?SRM<I A4 BF69F6?9A<9 BEFDS>B6 EFD9?>< D4;?<K4RF: 
 E CDS@B?<A9=AO@< BEFDS>4@<; 
 E >D<6B?<A9=AO@ BEFDS>B@ E9>GM97B F<C4; 
 E >D<6B?<A9=AO@ BEFDS>B@ >4E4F9?PAB7B F<C4. 
� EFD9?>4I E CDS@B?<A9=AO@< BEFDS>4@< (D<E. 5) G7B? β, B5D4;B64AAO= D45BK<@< 

7D4AS@< BEFDS>4 < D4@AB7B D9?PE4, A4;O649FES EFD9?BKAO@ G7?B@. #D9<@GM9EF6B@ F4><I 
EFD9?B> EK<F4RF 6B;@B:ABEFP CD<@9A9A<S B5B<I BEFDS>B6 >4> 8?S ?96BCGFAB=, F4> < 8?S 
CD46BCGFAB= EFD9?><. "8A4>B QF< EFD9?>< <@9RF ED46A<F9?PAB 5B?PLB= G7B? G84D4 6 
BEFDS> β, GIG8L4RM<= GE?B6<S 6IB84 A4 BF69F6?9A<9. � $( F4><9 EFD9?>< A4 @47<EFD4?SI 
A9 CD<@9ASRF. 

 

 
$<EGAB> 1- 1?9@9AFO EFD9?>< 
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 $<EGAB> 2-#BC9D9KAO9 CDBH<?< BEFDS>B6OI D9?PEB6: 4 3 "$65; 5 3 "$50 

 
$<EGAB> 3-%FDB:>4 BEFDS>4 8?S EFD9?>< $65 

 
$<EGAB> 4-%I9@4 CD<@O>4A<S BEFDS>4 > 

D4@AB@G D9?PEG 
 

 
$<EGAB> 5 3 #B?GEFD9?>4 E CDS@O@ 

BEFDS>B@: 1 3 D45BK4S 7D4AP BEFDS>4; 2 3 
D45BK4S 7D4AP D4@AB7B D9?PE4 

� EFD9?>4I E >D<6B?<A9=AO@ BEFDS>B@ E9>GM97B F<C4 BEFDS> CD<@O>49F > D4@AB@G 
D9?PEG CB8 A4K4?PAO@ G7?B@ 6 C?4A9 βA (D<E. 6, 4), B5D4;GRM<@ES CD< F9BD9F<K9E>B@ 
C9D9E9K9A<< D45BK9= 7D4A< D4@AB7B D9?PE4 E D45BK9= 7D4APR >D<6B?<A9=AB7B BEFDS>4 
D48<GEB@ R0. %FD9?BKAO= G7B? β CD< QFB@ B5D4;B64A D45BK9= 7D4APR D4@AB7B D9?PE4 < 
>4E4F9?PAB= > D45BK9= 7D4A< BEFDS>4 6 97B >BDA9. 
� CD9<@Gщ9EF64@ 84AAOI EFD9?B> BFABESF: 
 6B;@B:ABEFP CB?GK9A<S 8?<AO C9D96B84 A9E>B?P>B >BDBK9, A9:9?< CD< CDS@OI 
BEFDS>4I; 

 5B?99 C?46AO= 6IB8 CB86<:AB7B EBEF464 A4 5B>B6B9 A4CD46?9A<9 C9D96B84. 
�98BEF4F>< 3 A96B;@B:ABEFP CD<@9A9A<S B8A<I < F9I :9 BEFDS>B6, >4> 8?S 

CD46BCGFAB=, F4> < 8?S ?96BCGFAB= EFD9?><. 
�D<6B?<A9=AO9 BEFDS>< E9>GM97B F<C4 @B7GF 5OFP < 86B=AB7B D48<GE4 (D<E. 6, 5): 6 

A4K4?9 3 R0, ;4F9@ R < R0. 1FB 89?49FES 8?S FB7B, KFB5O G?GKL<FP C?46ABEFP 6IB84 
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Q><C4:9= A4 BF69F6?9A<9 C9D96B84, G@9APL<FP G7B? G84D4 6 BEFDS> 6 97B BEFDB74AAB= 
K4EF<. &4><9 EFD9?>< ?GKL9, K9@ EFD9?>< E BEFDS>4@< B8AB7B D48<GE4. 

 
$<EGAB> 6 3 #B?GEFD9?>< E >D<6B?<A9=AO@ BEFDS>B@ E9>GM97B F<C4: 4 3 B8AB7B 

D48<GE4; 5 3 86GI D48<GEB6; 1 3 A4K4?B BEFDS>4; 2 3 D45BK4S 7D4AP BEFDS>4; 3 3 D45BK4S 
7D4AP D4@AB7B D9?PE4 

� EFD9?>4I E >D<6B?<A9=AO@ BEFDS>B@ >4E4F9?PAB7B F<C4 (D<E. 7) F9BD9F<K9E><@ 
A4K4?B@ BEFDS>4 S6?S9FES FBK>4 97B >4E4A<S E D45BK9= 7D4APR D4@AB7B D9?PE4. #B <899 
CD< BEFDS>4I QFB7B F<C4 A4K4?PAO= G7B? βA 8B?:9A 5OFP D469A AG?R, CD4>F<K9E>< :9 QFB 
BEGM9EF6<FP A9?P;S, CBQFB@G < ;89EP βA ≠ 0. %FD9?BKAO= G7B? β ;89EP B5D4;B64A F4> :9, 
>4> < 6 EFD9?>4I E BEFDS>B@ E9>GM97B F<C4. #D9<@GM9EF64 QF<I EFD9?B> EBEFBSF 6 FB@, KFB 
@B:AB 8B5<FPES A4<@9APL97B A4K4?PAB7B G7?4 βA, < CD98BEF46?S9FES ?GKL4S 6B;@B:ABEFP 
CD<@9A9A<S BEFDS>4 C9D9@9AAB7B D48<GE4. !98BEF4F>< <I F9 :9, KFB < G EFD9?B> E 
BEFDS>B@ E9>GM97B F<C4 <, >DB@9 FB7B, BEFDS>< 6 E6B9@ A4K4?9 5B?99 E?45O9, A9:9?< 
BEFDS>< E9>GM97B F<C4. &4><9 EFD9?>< G A4E D4ECDBEFD4A9A<S A9 CB?GK<?<. #D<@9ASRFES 
BA< 6 ��$, ($�, (D4AJ<< < 8DG7<I EFD4A4I. 

 
$<EGAB> 7 3 #B?GEFD9?>4 E >D<6B?<A9=AO@ BEFDS>B@ >4E4F9?PAB7B F<C4: 1 3 

F9BD9F<K9E>B9 A4K4?B BEFDS>4; 2 3 D45BK4S 7D4AP BEFDS>4; 3 3 D45BK4S 7D4AP D4@AB7B 
D9?PE4 

$4@AO9 D9?PEO 

$4@AO9 D9?PEO (D<E. 8) CD98EF46?SRF EB5B= BFD9;>< <?< J9?O9 D9?PEO EF4A84DFAB= 
8?<AO. $4@AO9 D9?PEO BF?<K4RFES BF B5OKAOI CGF96OI: 
A4?<K<9@ 6 L9=>4I, >DB@9 BF69DEF<= A4 >BAJ4I, 8BCB?A<F9?PAOI BF69DEF<= 8?S 
CD<>D9C?9A<S GCBDAOI 5B?FB6 (D<E. 8, 4) <?< GCBDAOI A4>?48B> < 8?S CD<>D9C?9A<S 
E4@B7B D4@AB7B D9?PE4 > 54L@4>4@-GCBD>4@ (D<E. 8, 5) < K9D9; A<I > 5DGEPS@, 4 F4>:9 8?S 
@BAF<DB64A<S >BDA96B7B GEFDB=EF64 < 89F4?9= ;4CBDAB7B < C9D96B8AB7B @9I4A<;@B6; 
HBD@B= 6 C?4A9 3 B8<A <; A<I CDS@B=, 8DG7B=, > >BFBDB@G CD<@O>49F CDS@B= BEFDS>, 
<;B7AGFO= 6 C?4A9; 
CB8EFDB:>B= 5B>B6B= 7D4A< 7B?B6>< 8?S G>DOF<S A4K4?4 BEFDS>4 BF G84D4 CB8D9;4AAOI 
7D95A9=. 
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$<EGAB>8 3 #BC9D9KAO9 E9K9A<S D4@AB7B D9?PE4: 4 3 E CB>4;4A<9@ CB?B:9A<S GCBDAB7B 
5B?F4; 5 3 E CB>4;4A<9@ ECBEB54 CD< >D9C?9A<S D4@AB7B D9?PE4 > BCBD9; 1 3 D4@AO= D9?PE; 
2 3 GCBDAO= 5B?F; 3 3 BEFDS>; 4 3 GCBD>4 
 

�?<AG D4@AOI D9?PEB6 89?4RF 5B?PL9 8?<AO BEFDS>4 E 6OEFGCB@ D4@AOI D9?PEB6 (D<E. 9) 
;4 A4K4?B BEFDS>B6 (69?<K<A4 m) < ;4 >BA9J BEFDS>B6 (69?<K<A4 m>). 
�OEFGCO >4> C9D98A<= m, F4> < ;48A<= m> A9B5IB8<@O 8?S GEFDB=EF64 ABD@4?PAOI 
EFO>B6 D4@AOI D9?PEB6 E CGF96O@< D9?PE4@< < 6B <;59:4A<9 6?<SA<S A4 BEFDS> G84DAB-
8<A4@<K9E>B7B 6B;89=EF6<S CD< CDBIB89 >B?9E CB86<:AB7B EBEF464 K9D9; EFO> D4@AB7B 
D9?PE4. 

 
$<EGAB> 9 3 %I9@4 D4@AB7B D9?PE4 E CDS@B?<A9=AO@ BEFDS>B@ 

�A4S 69?<K<AO m < m>, @B:AB BCD989?<FP CB?AGR 8?<AG D4@AOI D9?PEB6 CD< CDS@OI 
BEFDS>4I CB HBD@G?9 

 
789 l0 3 8?<A4 BEFDS>4; 
β 3 G7B?, B5D4;G9@O= D45BK9= 7D4APR CDS@B7B BEFDS>4 < D45BK9= 7D4APR D4@AB7B D9?PE4. 
�?<AG D4@AB7B D9?PE4 J9?9EBB5D4;AB CD<A<@4FP D46AB= 8?<A9 ABD@4?PAB7B D9?PE4. 
"EFDS>< (BEFDS>B6O9 D9?PEO) 
"EFDS>< CD98EF46?SRF EB5B= BFD9;>< D9?PEB6, BEFDB74AAO9 A4 B8AB@ >BAJ9 CB D4EK9FAO@ 
>BBD8<A4F4@ 8?S C?BFAB7B <I CD<?974A<S > D4@AB@G D9?PEG < 8?S A4>4FO64A<S A4 A<I 
>B?9E CB86<:AB7B EBEF464. %FDB:>4, BFE9>4RM4S K4EFP BEFDS>4 6 7BD<;BAF4?PAB= 
C?BE>BEF<, A4;O649FES 7BD<;BAF4?PAB=, 4 EFDB:>4 CB 6OEBF9 ABE<F A4;64A<9 69DF<>4?PAB=. 
�BD<;BAF4?PA4S EFDB:>4 6OCB?AS9FES CB C?BE>BEF< E A4>?BAB@ 6 1/5. �9DF<>4?PA4S 
EFDB:>4 EB7?4EAB BCOFG < D4EK9FG E6S;4A4 E CBA<:9A<9@ 69DI4 BEFDS>4 BFABE<F9?PAB 
CB69DIABEF< >4F4A<S D4@AB7B D9?PE4. �?S BF9K9EF69AAOI EFD9?B> 6 E9K9A<< BEFDS>4 50 @@ 
CBA<:9A<9 D46AB 0; 20 @@ 3 2 @@; 5 @@ 3 15 @@; 0 @@ 3 25 @@. 
"EFDS>B6O9 D9?PEO CB CBC9D9KAB@G E9K9A<R @B:AB D4;89?<FP A4 D9?PEO ABD@4?PAB7B 
CDBH<?S < D9?PEO EC9J<4?PAB7B CDBH<?S, CBA<:9AAO9 < D46AB6OEB><9 E D4@AO@< 
D9?PE4@<. 
"EFDS>B6O9 D9?PEO ABD@4?PAB7B CDBH<?S <@9RF @AB7B A98BEF4F>B6, CBQFB@G 6 A4EFBSM99 
6D9@S 6 $( BA< A9 <;7BFB6?SRFES, 4 6EFD9K4RFES ?<LP 6 EF4DOI EFD9?>4I ?97>B7B F<C4. 
"EFDS>B6O9 D9?PEO EC9J<4?PAB7B CDBH<?S CBA<:9AAO9 CD<@9ASRFES G A4E < EFD9?>4I 
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L?4754G@O BF>DO64RFES FB?P>B FB784, >B784 A9B5IB8<@B < 6B;@B:AB CDBCGEF<FP K9D9; 
C9D99;8 46FB@B5<?PAO= FD4AECBDF, E9?PE>BIB;S=EF69AAO9 @4L<AO <?< E>BF. � BF89?PAOI 
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8DG7<I @4L<A < @9I4A<;@B6, CDB6B; BEB5B FS:9?OI 7DG;B6 (>DGCAB9 ;46B8E>B9 
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CB?GK49@B= CB D4EK9FG 7?G5<AB= A4CB?A9A<S E CD<546?9A<9@ > A9= 0,2 @ A4 6B;6OL9A<9 
5DB6>< >4A46O A48 D4EKTFAO@ GDB6A9@ 6B8O, AB 6B 6E9I E?GK4SI 7?G5<A4 >4A46O < L<D<A4 
99 CB 8AG 8B?:AO 5OFP A9 @9A99 0,6 @ (A4 5B?BF4I 4 A9 @9A99 0,8 @). "F>BEO >4A46O 
89?4RF 6 7?<A<EFOI 7DGAF4I, EG7?<A>4I, EGC9ESI < C9E>4I >DGCAOI < ED98A9= >DGCABEF<, 
>4> CD46<?B, >DGF<;AB= 1:1,5, 6 C9E>4I @9?><I < CO?964FOI, B56B8ATAAOI < <?<EFOI 
7DGAF4I 4 1:2, 4 6 M959A<EFOI < E>4?PAOI 7DGAF4I 4 1:1 < >DGK9. 
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$<EGAB> 1.5.12 
$4EIB8 6B8O CD< D4EKTF4I >4A46 @B:AB BCD989?SFP @9FB84@<, CD<@9AS9@O@< 8?S D4EKTF4 
@4?OI <E>GEEF69AAOI EBBDG:9A<=, 6 EBBF69FEF6<< E �AEFDG>J<9= CB D4EKTFG EFB>4 E 
@4?OI 54EE9=AB6. 
�<8D46?<K9E><= D4EKTF >4A46 CDB<;6B8SF E <ECB?P;B64A<9@ ;46<E<@BEF< H4>F<K9E>B7B 
D4EIB84 6B8O 6 >4A469 Q, @3/E, BF C?BM48< :<6B7B (;4ASFB7B 6B8B=) E9K9A<S >4A46O ω, @2

, 

< ED98A9= E>BDBEF< CDBF9>4A<S 6B8O V, @/E: 
Q=ωV;  (1) 

#?BM48P :<6B7B E9K9A<S >4A6O 

ω=bh+mh
2
 (2) 

E@BK9AAO= C9D<@9FD 
D=b+2a=b+2h√1+m2

 (3) 

789: b 4L<D<A4 8A4 >4A46O, @; 
 h 4 7?G5<A4 6B8O 6 >4A469, @; 
m 4>BQHH<J<9AF >DGF<;AO (;4?B:9A<9) BF>BE4; 
D 4 E@BK9AAO= C9D<@9FD >4A46O, @. 

#B QF<@ HBD@G?4@ @B7GF 5OFP D9L9AO D4;?<KAO9 ;484K< CDB9>F<DB64A<S >4A46. 
�484AO D4EIB8 6B8O < CDB8B?PAO= G>?BA 8A4 >4A46O. &D95G9FES BCD989?<FP D4;@9DO 
CBC9D9KAB7B E9K9A<S >4A46O < CD< A9B5IB8<@BEF< 6O5D4FP ECBEB5 G>D9C?9A<S 8A4 < 
BF>BEB6. 
�484AO D4EIB8 6B8O, CDB8B?PAO= G>?BA 8A4 >4A46O, 8BCGE>49@4S E>BDBEFP 6B8O 6 >4A469. 
!9B5IB8<@B BCD989?<FP D4;@9DO CBC9D9KAB7B E9K9A<S >4A46O; 
�484AO D4EIB8 6B8O Q3 < L<D<A4 >4A46O CB 8AG. &D95G9FES BCD989?<FP D4EKTFAGR 
7?G5<AG >4A46O, CDB8B?PAO= G>?BA 8A4 < CD< A9B5IB8<@BEF< 6O5D4FP ECBEB5 G>D9C?9A<S 
8A4 < BF>BEB6 >4A46O. 
#BE?98ASS ;484K4 D9L49FES @9FB8B@ CB85BD4. �A4K4?9 ;484RFES 7?G5<AB= >4A46O h < 
G>?BAB@ i < BCD989?SRF C?BM48P :<6B7B E9K9A<S >4A46O ω; 6OK<E?SRF E@BK9AAO= 
C9D<@9FD D. �4F9@ CB8EK<FO64RF 7<8D46?<K9E><= D48<GE:R=ω/D (4) 

%>BDBEFP F9K9A<S 6B8O 6 >4A469  
V=%√Ri; (5) 
789 %4 >BQHH<J<9AF, ;46<ESM<= BF L9DBIB64FBEF< CB69DIABEF< 8A4 >4A46O < 
7<8D46?<K9E>B7B D48<GE4 (F45?. 1.13);  

i 4 CDB8B?PAO= G>?BA 8A4 >4A46O. 
&45?<J4 1.13-�A4K9A<9 >BQHH<J<9AF4 % 

 �<8D46?<K9E><= D48<GE R, @   

$B8  DGE?4 >4A46O 0,05 0,10 0,20 0,30 0,40 0,50 1,00 

"K9AP 7?48><9 EF9A>< (J9@9AF- 48,7 54,3 60,4 64,3 67,1 69,5 76,9 

A4S LFG>4FGD>4, EFDB74AO9 
8BE><) 
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�?48><9 EF9A>< (A9EFDB74AO9 41,0 46,2 52,0 55,7 58,4 60,7 67,8 

8BE><, F9EB64S >?48>4, 59FBA)        
 BM9A<9 5G?O:A<>B@, 5GFB64S 23,1 27,3 32,2 35,3 37,8 39,7 46,0 

7DG54S >?48>4, IBDBLB GC?BF-        

ATAAO9 EF9A>< 6 7DGAF9        
�GFB64S >?48>4, 7DG5B9 59FBA<- 18,6 22,4 26,9 29,9 32,2 34,0 40,0 

DB64A<9        

�9@?SAO9 EF9A>< 6 B5OKAB@ 13,9 17,3 21,3 24,0 26,0 27,8 33,3 

EBEFBSA<<, ;4DBEL99 @BM9A<9        

"89DAB64AAO9 BF>BEO < @BMT- 10,9 13,8 17,4 19,9 21,8 23,4 26,6 

AB9 8AB        

� FB@ E?GK49, >B784 K4EFP )1 E@BK9AAB7B C9D<@9FD4 I4D4>F9D<;G9FES >BQHH<J<9AFB@ 
L9DBIB64FBEF< %1, 4 8DG74S K4EFP )2 E@BK9AAB7B C9D<@9FD4 4 >BQHH<J<9AFB@ %2, 

A4IB8SF CD<6989AAO= >BQHH<J<9AF: 
E=√(I1+I2)/((I1/E²1)+(I2+E²2) 
#BE?9 QFB7B 6OK<E?S9FES D4EKTFAO= D4EIB8 6B8O Q < ED46A<649FES E ;484AAO@ D4EIB8B@ 
Q3. �E?< D4;A<J4 @9:8G Q < Q3 A9 CD96OL49F 5%, FB 7?G5<A4 >4A46O h < CDB8B?PAO= 
G>?BA i 6O5D4AO G84KAB. �E?< D4EKTFAO= D4EIB8 Q > Q3, FB E?98G9F G@9APL<FP D4;@9DO 
>4A46O, 4 9E?< Q < Q3, FB E?98G9F G69?<K<FP D4;@9DO >4A46O < CDB69EF< 6AB6P 
CD<698TAAO= 6OL9 D4EKTF CD< G69?<K9AAOI D4;@9D4I >4A46O.  
$4EIB8 6B8O 6 >4A469 H4>F<K9E>< A4D4EF49F CB 9T CDBFS:9A<R CBEF9C9AAB, AB F4> >4> 
A9CD9DO6AB <;@9ASFP D4;@9DO E9K9A<S >4A46O A9J9?9EBB5D4;AB, FB A4 6ET@ CDBFS:9A<< 
FB7B <?< <AB7B GK4EF>4 >4A46O BF E4@B7B A4K4?4 97B CD<A<@4RF E9K9A<9, BCD989?TAAB9 
D4EKTFB@ 8?S >BAJ4 QFB7B GK4EF>4. 
�BCGE>49@4S ED98ASS E>BDBEFP F9K9A<S 6B8O 6 >4A469 ;46<E<F BF DB84 7DGAFB6 < ED98A9= 
7?G5<AO CBFB>4. 
�BCGE>49@O9 E>BDBEF< F9K9A<S CD< 7?G5<A9 >4A46 5B?99 3,0 @ CD<A<@4RFES CB <I 
;A4K9A<S@ 8?S 7?G5<AO 3,0 @. #D< CB?P;B64A<< 84AAO@< 8BCGE>49@OI ED98A<I E>BDBEF9= 
F9K9A<S 6B8O 6 >4A469 A9B5IB8<@B GK<FO64FP, KFB E>BDBEFP F9K9A<S 6B8O 6 CBFB>9 CB 97B 
CBC9D9KAB@G E9K9A<R A9B8<A4>B64: G 59D97B6 @9APL9, 6 ED98A9= K4EF< CBFB>4 5B?PL9. #B 
69DF<>4?< 6 E9K9A<< CBFB>4 E>BDBEF< A4 D4;AB= 7?G5<A9 FB:9 A9B8<A4>B6O: G 8A4 
E>BDBEFP A4<@9APL4S, A4 CB69DIABEF< CBFB>4 4 ;A4K<F9?PAB 5B?PL9. $4EKTFO CDB6B8SF 
B5OKAB CD< ED98A9= E>BDBEF< CBFB>4. �E?< D4EK9FAO9 E>BDBEF< F9K9A<S CB?GK4RFES 
5B?PL9 8BCGEF<@OI VD4E> V8BC, FB G69?<K<FP D4;@9DO >4A46O < CDB69EF< 6AB6P 
CD<698TAAO= 6OL9 D4EKTF CD< G69?<K9AAOI D4;@9D4I >4A46O <?< CB8B5D4FP 6<8 
G>D9C?9A<= 8A4 < BF>BEB6 >4A46.  
#"$3�"� �/#"�!�!�3 

�EIB8AO9 84AAO9: 
&D95G9FES BCD989?<FP D4EK9FAGR 7?G5<AG h < CDB8B?PAO= G>?BA i 8A4 FD4C9J9<84?PAB= 
>4A46O E B8<A4>B6B= >DGF<;AB= BF>BEB6 1:1,5. �4A464 EBEFB<F <; FD9I GK4EF>B6 8?<AB= CB 
200@ >4:8O=. 
�4D<4AF �<8 7DGAF4 $4EIB8 6B8O  

(4>F<K9E><=, @3/E 
,<D<A4 >4A46O  
#BA<;G, @ 

 Q
I
 Q

II
 Q

III
 

1.  #9EB> @9?><= 2,1 2,3 3,4 0,6 

2.  #9EB> ED98A9;9DA<EFO= 2,4 2,6 3,8 0,6 

3.  #9EB> >DGCAO= 1,8 2,4 3,2 0,6 

4.  %GC9EP  2,8 3,1 4,0 0,7 

5.  %G7?<AB> 2,5 2,8 3,9 0,6 
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6.  #9EB> >DGCAO= 2,6 2,9 4,0 0,6 

7.  %GC9EP 1,6 2,3 3,4 0,6 

8.  %G7?<AB> 2.7 2.9 3.8 0.6 

9.  #9EB> @9?><= 2.4 2.5 3.2 0.6 

10.  #9EB> ED98A9;9DA<EFO= 2.8 3.1 3.8 0.6 

11.  #9EB> >DGCAO= 2,2 2,9 3,5 0,6 

12.  #9EB> @9?><= 2,9 3,6 4,1 0,7 

13.  #9EB> ED98A9;9DA<EFO= 2,7 3,2 3,9 0,6 

14.  #9EB> >DGCAO= 2,7 3,3 3,8 0,6 

15.  %GC9EP  2,2 2,8 3,1 0,6 

16.  %G7?<AB> 1,8 2,5 3,1 0,6 

17.  #9EB> >DGCAO= 2,5 2,7 3,1 0,6 

18.  %GC9EP 2,9 3,6 4,1 0,7 

19.  %G7?<AB> 2,3 2,8 3,7 0,6 

20.  #9EB> @9?><= 2,6 3,4 4,1 0,7 

21.  #9EB> ED98A9;9DA<EFO= 3,0 3,5 4,5 0,7 

22.  #9EB> >DGCAO= 1,5 1,9 2,7 0,6 

23.  %GC9EP  2,1 2,3 3,4 0,6 

24.  %G7?<AB> 2,4 2,6 3,8 0,7 

25.  #9EB> >DGCAO= 2,0 2,4 3,7 0,6 

26.  %GC9EP 2,3 3,3 4,0 0,7 

27.  %G7?<AB> 2,9 3,3 3,9 0,7 

28.  #9EB> @9?><= 2,6 2,9 4,0 0,6 

29.  #9EB> ED98A9;9DA<EFO= 1,6 2,3 3,4 0,6 

30.  %GC9EP  2,4 3,1 4,0 0,7 

�BAFDB?PAO9 6BCDBEO: 
1 !4;A4K9A<9 6B8BBF6B8AB= >4A46O? 
2 #D< >4><I GE?B6<SI FD95G9FES G>D9C?SFP 8AB < BF>BEO >4A46O? 
3 "F K97B ;46<E<F 6<8 G>D9C?9A<S? 
4  <A<@4?PAO= D4;@9D 6B8BBF6B8AB= >4A46O? 
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#$��&�+�%��3 $��"&� № 12  

&9@4: "CD989?9A<9 7?G5<AO ;4?B:9A<S CB8>R69FAB7B 8D9A4:4 
 

*9?P D45BFO: CD<B5D9EF< CD4>F<K9E><= BCOF CDB9>F<DB64A<S CB8>R69FAB7B 8D9A4:4 
*9?<:  
1. �4>D9C?9A<9 F9BD9F<K9E><I ;A4A<= CB F9@9: %BBDG:9A<S < GEFDB=EF64 8?S CBA<:9A<S 
GDB6AS < BF6B84 7DGAFB6OI 6B8 
2 (BD@<DB64A<9 CD4>F<K9E>B7B BCOF4 BCD989?9A<S C4D4@9FDB6 CB8>R69FAB7B 8D9A4:4 
%FG89AF 8B?:9A ;A4FP: >BAEFDG>J<R, GEFDB=EF6B BEAB6AOI Q?9@9AFB6 
:9?9;AB8BDB:AB7B CGF< 

%FG89AF 8B?:9A G@9FP: CDB<;6B8<FP BE@BFD GK4EF>4 :9?9;AB8BDB:AB7B CGF<   

&9BD9F<K9E>4S K4EFP: 
�?G5<A4 8D9A4:AB= FD4AL9< BCD989?S9FES F<CB@ 8D9A4:4 (EB69DL9AAO=, 
A9EB69DL9AAO=) < A9B5IB8<@B= 69?<K<AB= EA<:9A<S GDB6AS 7DGAFB6OI 6B8. #D< 
ED46A<F9?PAB A97?G5B>B@ (8B 344 @) ;4?974A<< 6B8BGCBD4 GEFD4<64RF EB69DL9AAO= 
8D9A4:. �?G5<A4 FD4AL9< D46A4 D4EEFBSA<R BF CB69DIABEF< ;9@?< 8B 6B8BGCBD4 C?RE 
0,240,3 @ 8?S ;47?G5?9A<S FD4AL9< 6 6B8BGCBD. ,<D<A4 EB69DL9AAB7B 8D9A4:4 ;46<E<F 
BF F9IAB?B7<< CDB<;6B8EF64 D45BF CB GEFDB=EF6G 8D9A4:4 < CD<@9AS9@OI @9I4A<;@B6. 
�?G5<A4 FD4AL9< ! A9EB69DL9AAB7B 8D9A4:4 (D<E. 1.5.16) BCD989?S9FES D4EK9FB@: 
�=А+IBL+4>C+9+hE-G, (6) 
�89 А 4 7?G5<A4 CDB@9D;4A<S 54??4EFAB7B E?BS < 7DGAFB6 ;9@?SAB7B CB?BFA4, <;@9DS9@4S 
6 E9K9A<<, CDBIB8SM9@ K9D9; >BAJO LC4?, @; 
i4 ED98A<= G>?BA >D<6B= 89CD9EE<< BEGL49@OI 7DGAFB6; 
L 4 D4EEFBSA<9 BF EF9A>< 8D9A4:AB= FD4AL9< 8B E9K9A<S, 6 >BFBDB@ BCD989?SRF 
A9B5IB8<@B9 CBA<:9A<9 GDB6AS 7DGAFB6OI 6B8, @; 
4>C 4 6OEBF4 >4C<??SDAB7B CB8ASF<S 6B8O  A48 >D<6B= 89CD9EE<< (@B:9F 5OFP CD<ASF4 
8?S C9EK4AOI 7DGAFB6 0,340,4 @; 8?S EGC9E9= < EG7?<A>B6 0,440,5 @; 8?S 7?<A 0,640,8 

@); 
9 4 69?<K<A4 6B;@B:AB7B 6 D4;?<KAO9 7B8O >B?954A<S GDB6AS >4C<??SDAOI 6B8 < 
7?G5<AO CDB@9D;4A<S (B5OKAB CD<A<@49FES 0,240,25 @); 
hE 4 D4EEFBSA<9 BF 69DI4 8D9A4:AB= FDG5O 8B 8A4 8D9A4:4 (B5OKAB CD<A<@49FES 0,340,5 

@); 
G 4 D4EEFBSA<9 BF 69DI4 >BAEFDG>J<< CGF< 8B 69DI4 8D9A4:4, @. 

  
$<EGAB> 1.5.16
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#"$3�"� �/#"�!�!�3 

"CD989?<FP �?G5<AG ;4?B:9A<S 8D9A4:4. 
�OK9DF<FP EI9@G 8D9A4:4 6 @4ELF459 1:100 
�EIB8AO9 84AAO9: 
 

!4<@9A
B64A<9 

�4D<4AFO 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

�DGAF 
;9@?SAB
7B 
CB?BFA4 

%GC9EP %G7?<AB> 
 

%GC9EP %G7?<AB> 
 

�?G5<A4 
6O9@>< 

7 5,5 6,2 3,9 4 

,5 

5,4 6,5 5,6 8 9 6,6 5,4 3,3 7,2 6,9 5,6 6,5 8,1 6,3 6,4 

�?G5<A4 
CDB@9D;
4A<S, 
Z10, @ 

2

,

7 

3,2 1,2 2,2 2,

4 

1,8 1,9 1 1,

7 

2,

3 

2,5 2,1 3,3 3 2,4 2,7 1,8 1,7 1,6 2,3 

"F@9F>4 
5DB6>< 
;9@?SAB
7B 
CB?BFA4
, @ 

1

1

5

,

5 

31,

3 

56,

6 

98,

5 

1

2,

2 

45,

5 

17,

9 

99,

2 

14

,2 

23

,3 

16,

3 

10

5,9 

53,

8 

40,

5 

28,

0 

30

7,2 

24,

7 

14

1 

11

2,9 

72,

9 

"F@9F>4 
GDB6AS 
7DGAFB6
OI 6B8, 
@ 

1

1

4

,

9 

30,

9 

55,

2 

97,

7 

1

1,

9 

44,

4 

16,

5 

98,

8 

13

,7 

22

,2 

15,

8 

10

4,8 

51,

2 

39,

9 

26,

4 

30

6,4 

23,

9 

13

9,9 

11

1,6 

71,

8 

"F@9F>4 
CB69DIA
BEF< 
6B8BGCB
D4, @ 

1

0

6 

26,

4 

50

4, 

90,

6 

8 38,

9 

10,

3 

92,

5 

9,

9 

17

,1 

10,

2 

99,

9 

45,

5 

34,

3 

21,

7 

30

0 

17,

8 

13

2,2 

10

5,5 

66,

7 

�?<A4 
8D9A4:4
, @ 

4

0

0 

56

4 

80

0 

65

6 

4

8

7 

58

9 

12

00 

70

0 

80

0 

90

0 

35

0 

78

0 

62

0 

12

00 

74

2 

85

3 

69

9 

12

21 

13

51 

20

10 

�OEBF4 
>4C<?SD
AB7B 
CB8ASF<
S 6B8O, 
@ 

0

,

5 

0,5

6 

0,6

5 

0,3

9 

0,

8 

0,7 0,6

4 

0,6

6 

0,

44 

0,

54 

0,4

9 

0,5

1 

0,6

2 

0,5

3 

0,4

8 

0,6

3 

0,5

8 

0,4

7 

0,7 0,6

1 

#DB8B?
PAO= 
G>?BA 
8A4 
>R69F4,  

8

,

2 

8,8 4,5 6,5 3,

2 

7,9 9 11 12

,2 

11

,6 

7 7,3 7,6 7,9 8,2 8,5 8,7 9,2 10,

1 

11,

1 

�BAFDB?PAO9 6BCDBEO: 
1 !4;A4K9A<9 CB8>R69FAB7B 8D9A4:4? 
2 �4>B= 8D9A4: A4;O64RF EB69DL9AAO@? 
3 "F K97B ;46<E<F 7?G5<A4 ;4?B:9A<S CB8>R69FAB7B 8D9A4:4? 
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�$�&�$�� "*�!�� �/#"�!�!�3 #$��&�+�%��) ��!3&��   
 

,>4?4 BJ9A<64A<S  
 

�D<F9D<<  BJ9A><  
 

5 (BF?<KAB) �E9 ;484A<S 6OCB?A9AO CD46<?PAB, 
6B;@B:A4 B8A4 A9FBKABEFP <?< BC<E>4, A9 
S6?SRM4SES E?98EF6<9@ A9;A4A<S <?< 
A9CBA<@4A<S GK95AB7B @4F9D<4?4. $45BF4 
6OCB?A9A4 E4@BEFBSF9?PAB. $45BF4 E84A4 E 
EB5?R89A<9@ 6E9I EDB>B6. %B5?R89AO 6E9 
CD46<?4 BHBD@?9A<S BFK9F4. 

4 (IBDBLB) �E9 ;484A<S 6OCB?A9AO CD46<?PAB, AB 
A98BEF4FBKAO B5BEAB64A<S, D4EEG:89A<S, 
8BCGM9AO B8A4 BL<5>4 <?< 864 3 FD< 
A98BK9F4. "5GK4RM<=ES 98<AB:8O 
B5D4M49FES ;4 CB@BMPR CD9CB8464F9?S. 
$45BF4 E84A4 6 EDB> (?<5B E BCB;84A<9@ A4 
864FD< ;4ASF<S). �EFP A9>BFBDO9 A98BK9FO 
6 BHBD@?9A<< BFK9F4. 

3 (G8B6?9F6.) � ;484A<SI 8BCGM9AO 5B?99 B8AB= BL<5>< 
<?< 5B?99 FD9I A98BK9FB6, AB 
B5GK4RM<=ES 6?4899F B5S;4F9?PAO@< 
G@9A<S@< CB CDB69DS9@B= F9@9. 
"5GK4RM<=ES @AB7B>D4FAB B5D4M49FES ;4 
CB@BMPR CD9CB8464F9?S. $45BF4 E84A4 E 
BCB;84A<9@ 5B?99 FD9I ;4ASF<=. � 
BHBD@?9A<< BFK9F4 9EFP BF>?BA9A<S < A9 
6B 6E9@ EBBF69FEF6G9F CD98NS6?S9@O@ 
FD95B64A<S@. 

2 (A9G8B6?.) �OCB?A9AB @9APL9 CB?B6<AO 
CD98?B:9AAOI ;484A<=, 8BCGM9AO 
EGM9EF69AAO9 BL<5><, CB>4;46L<9, KFB 
B5GK4RM<=ES A9 6?4899F B5S;4F9?PAO@< 

G@9A<S@< CB 84AAB= F9@9 6 CB?AB@ 
B5N9@9. "5GK4RM<=ES 6OCB?AS9F D45BFG E 
CB@BMPR CD9CB8464F9?S. $45BF4 E84A4 E 
A4DGL9A<9@ 6E9I EDB>B6.  AB7B 
A4DGL9A<= CD46<? BHBD@?9A<S 
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"EAB6A4S ?<F9D4FGD4 CB  ��.03.01: 
 

1. �LC<;, �.%. �9?9;AB8BDB:AO= CGFP :  GK95A<> / �. %.  �LC<;, �. 1.  �?R;59D7, �. �.  
�4@GIB6E><=, �. �.  �BAL<A, �.  .  !<>BAB6, �.  .  !<>BAB6. 4  BE>64 : ' * ��&,  
2021. 4 576 E.  4 978-5-907206-65-6. 4 &9>EF : Q?9>FDBAAO= // ' * ��& : 
Q?9>FDBAA4S 5<5?<BF9>4. 4 URL: https://umczdt.ru/books/1193/265301/ (84F4 B5D4M9A<S  
27.06.2023).  

�BCB?A<F9?PA4S ?<F9D4FGD4 CB  ��.03.01: 
 

1.  �48<964, �.�. 'EFDB=EF6B :9?9;AB8BDB:AB7B CGF< :  GK95AB9 CBEB5<9 / �. �.  
�48<964. 4  BE>64 : ' * ��&,  2019. 4 240 E.  4 978-5-907055-63-6. 4 &9>EF : 
Q?9>FDBAAO= // ' * ��& : Q?9>FDBAA4S 5<5?<BF9>4. 4 URL: 

https://umczdt.ru/books/1193/230299/ (84F4 B5D4M9A<S  27.06.2023) 
 

 

"F9K9EF69AAO9 :GDA4?O: 
1.«#GFP < CGF96B9 IB;S=EF6B». 
2. «�9?9;AB8BDB:AO= FD4AECBDF» 

 

1?9>FDBAAO9 D9EGDEO: 
     1. «&D4AECBDF $BEE<<» (9:9A989?PA4S 74;9F4)  http://www.transportrussia.ru 

     2. «�9?9;AB8BDB:AO= FD4AECBDF» (:GDA4?) http://www.zdt-

magazine.ru/redact/redak.htm 

     3. «�G8B>»(74;9F4). http://www.onlinegazeta.info/gazeta goodok.htm 

     4.%4=F  <A<EF9DEF64 FD4AECBDF4 $(: www.mintrans.ru/ 

     5.%4=F "�" «$��»: www.rzd.ru/ 

 


