
(���$��0!"� ���!&%&�" �����!"�"$"�!"�" &$�!%#"$&� 

(989D4?PAB9 7BEG84DEF69AAB9 5R8:9FAB9 B5D4;B64F9?PAB9 GKD9:89A<9 6OEL97B B5D4;B64A<S 
�D>GFE><= 7BEG84DEF69AAO= GA<69DE<F9F CGF9= EBB5M9A<S  

%<5<DE><= >B??98: FD4AECBDF4 < EFDB<F9?PEF64 
 

 

 

 

 

 

 

 

 

 

 

 

 �&"��+�%��� '����!�3  
� �/#"�!�!�2 #$��&�+�%��) $��"& 

(BKAB= HBD@O B5GK9A<S) 
 

 

 ��.01.01 �9B89;<S 
# .01 #DB9>F<DB64A<9 >BAEFDG>F<6AOI Q?9@9AFB6 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 

 

8?S EC9J<4?PABEF<  
08.02.05 %FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 

 

 

54;B64S CB87BFB6>4  
ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�D>GFE> 2023 7.  

Электронный документ выгружен из ЕИС ФГБОУ ВО ИрГУПС и соответствует оригиналу

Подписант ФГБОУ ВО ИрГУПС Трофимов Ю.А.
00a73c5b7b623a969ccad43a81ab346d50 с 08.12.2022 14:32 по 02.03.2024 14:32 GMT+03:00
Подпись соответствует файлу документа



2 

 

 
 
 
 

 9FB8<K9E><9 D9>B@9A84J<< D4;D45BF4AO 6 EBBF69FEF6<< E (�"% %#" CB EC9J<4?PABEF< 
08.02.05 %FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6, GF69D:89AAB7B 
CD<>4;B@  <A<EF9DEF64 B5D4;B64A<S < A4G>< $BEE<=E>B= (989D4J<< № 25 BF «11» SA64DS 
2018 7B84 A4 BEAB69 D45BK9= CDB7D4@@O  �� 01.01. �9B89;<S. 

 

$�%% "&$�!":                                           
*<>?B6B= @9FB8<K9E>B= >B@<EE<9= 

%C9J<4?PABEF< 08.02.05 %FDB<F9?PEF6B < 

1>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 
� 4QDB8DB@B6 
CDBFB>B? №9 BF «24» @4S2023 7. 
#D98E984F9?P * �: �96E>4S %.�. 
____________________________ 

 
 
 
 
 
 
 
 
 

$4;D45BFK<>:  

�?<@B64 %.!., CD9CB8464F9?P 6OEL9= >4F97BD<< %<5<DE><= >B??98: FD4AECBDF4 < EFDB<F9?P-
EF64 (��"' �" «�D>GFE><= 7BEG84DEF69AAO= GA<69DE<F9F CGF9= EBB5M9A<S». 

 
 
 

 

 
 
 
 
 
 
 
 
 9FB8<K9E><9 G>4;4A<S > CD4>F<K9E><@ D45BF4@ CB  ��.01.01 �9B89;<S# .01 #DB9>-

F<DB64A<9 >BAEFDG>F<6AOI Q?9@9AFB6 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 EB89D:4F GK95AO= 
@4F9D<4?, E 6O89?9A<9@ J9?9= < CB8DB5AB7B 4?7BD<F@4 D45BFO, >BAFDB?PAO9 6BCDBEO CB F9-
@4@. 

�4AAB9 @9FB8<K9E>B9 G>4;4A<9 D9>B@9A8G9FES 8?S <ECB?P;B64A<S 6 CDBJ9EE9 BE6B9A<S 
EFG89AF4@< BEAB6AB= CDBH9EE<BA4?PAB= B5D4;B64F9?PAB= CDB7D4@@O CB EC9J<4?PABEF< 
08.02.05 %FDB<F9?PEF6B < Q>EC?G4F4J<S 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 6 EBBF69FEF6<< E 
FD95B64A<S@< (�"% %#". 



3 

!B89D:4A<9 
�6989A<9 ................................................................................................................................................ 4 

%B89D:4A<9 CD4>F<K9E><I ;4ASF<= .................................................................................................... 5 

#D4>F<K9E>B9 ;4ASF<9 № 1 ............................................................................................................... 5 

#D4>F<K9E>B9 ;4ASF<9 № 2 ............................................................................................................... 8 

#D4>F<K9E>B9 ;4ASF<9 № 3 ............................................................................................................. 10 

#D4>F<K9E>B9 ;4ASF<9 № 4,5 .......................................................................................................... 10 

#D4>F<K9E>B9 ;4ASF<9 № 6, 7 ......................................................................................................... 16 

#D4>F<K9E>B9 ;4ASF<9 № 8,9 .......................................................................................................... 18 

#D4>F<K9E>B9 ;4ASF<9 № 10,11 ...................................................................................................... 21 

#D4>F<K9E>B9 ;4ASF<9 №12,13 ....................................................................................................... 25 

#D4>F<K9E>B9 ;4ASF<9 №14,15,16 .................................................................................................. 28 

#D4>F<K9E>B9 ;4ASF<9 №17,18 ....................................................................................................... 32 

#D4>F<K9E>B9 ;4ASF<9 №19,20,21 .................................................................................................. 34 

#D4>F<K9E>B9 ;4ASF<9 №22 ............................................................................................................ 37 

#D4>F<K9E>B9 ;4ASF<9 №23,24 ....................................................................................................... 40 

#D4>F<K9E>B9 ;4ASF<9 №25,26,27,28 ............................................................................................. 44 

#D4>F<K9E>B9 ;4ASF<9 №29 ............................................................................................................ 49 

#D4>F<K9E>B9 ;4ASF<9 №30 ............................................................................................................ 52 

#D4>F<K9E>B9 ;4ASF<9 №31 ............................................................................................................ 54 

#D4>F<K9E>B9 ;4ASF<9 №32 ............................................................................................................ 55 

#D4>F<K9E>B9 ;4ASF<9 №33 ............................................................................................................ 56 

#D4>F<K9E>B9 ;4ASF<9 №34 ............................................................................................................ 60 

#D4>F<K9E>B9 ;4ASF<9 №35 ............................................................................................................ 60 

�D<F9D<< BJ9A>< 6OCB?A9A<S CD4>F<K9E><I ;4ASF<= .................................................................... 62 

 

 

 

 

 

 

 

 

 



4 

В6989A<9 
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@9AFB6 46FB@B5<?PAOI 8BDB7 < 4QDB8DB@B6 6 EBBF69FEF6<< E GK95AO@ C?4AB@ EFG89AFO EC9-
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K9E><9 D45BFO < CB87BFB6<FPES > ;4M<F9. 

#D4>F<K9E><9 ;4ASF<S CDB6B8SFES E J9?PR ;4>D9C<FP F9BD9F<K9E><9 ;A4A<S EFG89AF4@<: 
A4GK<FPES CB?P;B64FPES @4ELF454@< < BE6B<FP @9FB8<>< D9L9A<S A9>BFBDOI ;484K CD< 6O-
CB?A9A<< D45BF CB >4DF9, CD<B5D9EF< CD4>F<K9E><9 A46O>< CB KF9A<R D9?P9H4 @9EFABEF<; 
B6?489FP @9FB8<>4@< B5D45BF>< CB?96OI @4F9D<4?B6 CD< CDB<;6B8EF69 F9B8B?<FAB= ENT@><, 
F9IA<K9E>B7B A<69?<DB64A<S CD< CB?96B@ FD4EE<DB64A<<; CD<B5D9EF< A46O>< CBEFDB9A<S FB-
CB7D4H<K9E>B7B C?4A4, EBEF46?9A<S < CDB9>F<DB64A<S CDB8B?PAB7B CDBH<?S, >4DFB7D4@@O 
;9@?SAOI D45BF. 

�D4H<K9E><9 D45BFO A9B5IB8<@B 6OCB?ASFP >4D4A84LB@ A4 K9DFT:AB= <?< @<??<@9F-
DB6B= 5G@479 A4 HBD@4FAOI ?<EF4I 6 EBBF69FEF6<< E �"%&4@<. �DG7<9 FD95B64A<S CB BHBD@-
?9A<R C?4AB6 < ;4CB?A9A<R 698B@BEF9=, :GDA4?B6 < 8BCB?A<F9?PAO9 ;484A<S CD<6B8SFES CD< 
A9B5IB8<@BEF< 6 D4EKTFAB-7D4H<K9E><I D45BF4I. 

% J9?PR QHH9>F<6AB7B <ECB?P;B64A<S GK95AB7B 6D9@9A< A4 CD4>F<K9E>B@ ;4ASF<<, 
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6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 
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"� 09. �ECB?P;B64FP <AHBD@4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 89SF9?PABEF< 
"� 10. #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84DEF69AAB@ < 

<ABEFD4AAB@ S;O>4I 
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!B89D:4A<9 CD4>F<K9E><I ;4ASF<= 

 

�D4>F<K9E>B9 ;4ASF<9 № 1 

 

&9@4:  9L9A<9 ;484K E K<E?9AAO@< @4ELF454@<. �CD989?9A<9 >BBD8<A4F FBK9> CB >4DF9. 
 

&9?P ;4ASF<S: 
#D<B5D9EF< CD4>F<K9E><9 A46O>< CB BCD989?9A<R >BBD8<A4F FBK9> CB >4DF9, A4GK<FPES 

D9L4FP ;484K< E K<E?9AAO@< @4ELF454@<. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: "� 4,8,9.   

"59EC9K9AABEFP ;4ASF<S: 
'K95AO9 FBCB7D4H<K9E><9 >4DFO   1:25000 (<; D4EKTF4 B8A4 >4DF4 A4 EFG89AF4) E ;484A-

AO@< FD9@S FBK>4@< �, �, %. 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. $9L9A<9 ;484K  @4ELF454@<. 

2. "CD989?<FP >BBD8<A4FO FD9I FBK9> CB >4DF9. 
 

�BDS8B> 6OCB?A9A<S D45BFO 

+<E?9AAO= @4ELF45 >4DFO (C?4A4) 3 BFABL9A<9 8?<AO ?<A<< A4 >4DF9 (C?4A9) > 8?<A9 7BD<-
;BAF4?PAB= CDB9>J<< ?<A<< @9EFABEF<:  
 

   = d >4DFO C?4A4 / d @9EFABEF<.                                                                (1)  
 

+<E?9AAO= @4ELF45 @B:AB 6OD4;<FP 6 6<89 CDBEFB= 8DB5< < 6 6<89 <@9AB64AAB7B EBBFABL9-
A<S.  � 6<89 CDBEFB= 8DB5<:   
   C? @9EF = 

  @9EF  C? = 
  .    (2)  

 

789 m 3 EF9C9AP G@9APL9A<S <?< ;A4@9A4F9?P K<E?9AAB7B @4ELF454.  !4CD<@9D:   = 
       <?< 

   1:2000. +9@ 5B?PL9 ;A4K9A<9 ;A4@9A4F9?S K<E?9AAB7B @4ELF454 m, F9@ 5B?PL9 EF9C9AP 
G@9APL9A<S 7BD<;BAF4?PAOI CDB9>J<= ?<A<= @9EFABEF< < F9@ @9?PK9 @4ELF45 C?4A4 <?< >4D-
FO. 

 �?S FBCB7D4H<K9E><I >4DF CD<ASF E?98GRM<= DS8 @4ELF45B6 3 1:10000, 1:25000, 

1:50000, 1:10000, 1:200000, 1:300000, 1:500000, 1:1000000. &BCB7D4H<K9E><9 <;B5D4:9A<S 6 
@4ELF454I 1:200, 1:500, 1:1000, 1:2000, 1:5000 A4;O64RF FBCB7D4H<K9E><@< C?4A4@<. �AB784 6 
@4ELF454I 1:2000 < 1:5000 EFDBSF < FBCB7D4H<K9E><9 >4DFO. "FA9E9A<9 CBE?98A<I @4ELF45B6 
B8AB6D9@9AAB > FBCB7D4H<K9E><@ >4DF4@ < C?4A4@ ;46<E<F BF FB7B, >4><@ B5D4;B@ CB?GK9AO 
8?S A<I D4@><: 9E?< D4@>< S6?SRFES C4D4??9?S@< < @9D<8<4A4@<, FB 84AAO9 <;B5D4:9A<S BF-
ABESF > >4DF4@; 9E?< D4@>< S6?SRFES ?<A<S@< E9F>< CDS@BG7B?PAOI >BBD8<A4F, FB <I BFABESF 
> C?4A4@.  

'>4;4AAO9 EBBFABL9A<S CB>4;O64RF, KFB 7BD<;BAF4?PAO9 CDB9>J<< ?<A<= @9EFABEF< 
G@9APL9AO A4 C?4A9 EBBF69FEF69AAB 6 500, 1000, 2000 < F. 8. D4;, F. 9. BFD9;>G 6 1 E@ A4 C?4A9  
EBBF69FEF6GRF A4 @9EFABEF< 8?<AO: 500 E@ <?< 5 @; 1000 E@ <?< 10 @; 2000 E@ <?< 20 @ < F. 8.  

�@9AB64AAO= @4ELF45 CD<6B8<FES A4 >4DF4I (C?4A4I) A<:9 CB8C<E< K<E?9AAB7B @4E-
LF454, A4CD<@9D: 6 «1 E@ 20 @» (8?S K<E?9AAB7B @4ELF454 1:2000).   

�DGCAB@4ELF45AO9 FBCB7D4H<K9E><9 >4DFO <ECB?P;GRFES CD< 89F4?PAB@ C?4A<DB64-
A<< < CDB9>F<DB64A<< <A:9A9DAOI EBBDG:9A<=, CDB<;6B8EF69 FBKAOI >4DFB@9FD<K9E><I D4-
5BF, CD< 89F4?PAB@ <;GK9A<< @9EFABEF<.  

%D98A9@4ELF45AO9 FBCB7D4H<K9E><9 >4DFO <ECB?P;GRFES 8?S CD9864D<F9?PAB7B CDB-
9>F<DB64A<S ED98A<I <A:9A9DAOI EBBDG:9A<=, CD< D4;?<KAOI <;OE>4A<SI 6 EFDB<F9?PEF69 
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?<A9=AOI EBBDG:9A<= < 8D. '>4;4AAO9 >4DFO S6?SRFES BEAB6B= 8?S EB;84A<S >4DF B5;BDAB7B 
6<84.  

 9?>B@4ELF45AO9 FBCB7D4H<K9E><9 >4DFO ;A4K<F9?PAB GEFGC4RF 6 CB8DB5ABEF< <;B5-
D4:9A<S >4DF4@ ED98A<I < >DGCAOI @4ELF45B6. "A< <ECB?P;GRFES 8?S B5M97B <;GK9A<S @9EF-
ABEF<, CD< CDB<;6B8EF69 CD9864D<F9?PAB7B CDB9>F<DB64A<S >DGCAOI <A:9A9DAOI EBBDG:9-
A<=, CD< 4A4?<;9 EBEFBSA<S 5B?PL<I C?BM489= A4 F9DD<FBD<< 7BEG84DEF64, 4 F4>:9 8?S EB-
EF46?9A<S B5;BDAOI F9@4F<K9E><I >4DF 5B?99 @9?>B7B @4ELF454.  

 

�484K4 1.1.  
!4 C?4A9   = 

        D4EEFBSA<9 @9:8G FBK>4@< EBEF46?S9F 5 E@. "CD989?<F9 7BD<;BA-
F4?PAB9 CDB?B:9A<9 @9:8G QF<@< :9 FBK>4@< A4 @9EFABEF<.   
 

$9L9A<9:  
 

  = 
  C? @9EF;   

      = 
  E@ @9EF ; d @9EF = 250 @. 

 

 

�484K4 1.2.  
"CD989?<F9 K<E?9AAO= @4ELF45 C?4A4, 9E?< 7BD<;BAF4?PAB9 CDB?B:9A<9 ?<A<<, 8?<-

ABR 50 E@ A4 @9EFABEF<,  6OD4:49FES A4 C?4A9 BFD9;>B@ 5 E@.  
 

$9L9A<9:  
 

  = 
  C? @9EF = 

  E@   @ = 
  E@     E@ = 

     .  

 

�484K4 1.3. 
 �BD<;BAF4?PAB9 CDB?B:9A<9 @9:8G 86G@S FBK>4@< A4 @9EFABEF< D46AB 40 @. "CD989-

?<F9 D4EEFBSA<9 @9:8G QF<@< :9 FBK>4@< A4 C?4A9   = 1:2000.   
 

$9L9A<9:  
 

  = 
  C? @9EF= 

  ; dC? =    •  @9EF = 
      • 40 @ =       • 40000 @@ = 20 @@. 

 

�484K4 1.4.  
"CD989?<FP CDS@BG7B?PAO9 >BBD8<A4FO FBK>< 3. 

 
$<E. 1. "CD989?9A<9 CDS@BG7B?PAOI >BBD8<A4F FBK>< 

$9L9A<9:  
�?S BCD989?9A<S CDS@BG7B?PAOI >BBD8<A4F FBK>< 3 AG:AB 6OCB?A<FP E?98GRM99:  
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1) BCD989?<FP >BBD8<A4FO R7B-;4C48AB7B G7?4 FBCB7D4H<K9E>B= >4DFO, 6 >BFBDB@ D4E-
CB?B:9A4 FBK>4. �?S BCD989?9A<S >BBD8<A4FO R:AB= ?<A<< ><?B@9FDB6B= E9F>< ()0) < BD8<-
A4FO ;4C48AB= ?<A<< (Y0) <ECB?P;G9@ >BBD8<A4FAGR E9F>G (D<E. 1 < D<E. 2) )0 = 59 54 >@, Y = 
116 84 >@; 

 2) BCGEF<FP C9DC9A8<>G?SDO ΔI < Δy A4 R:AGR < ;4C48AGR ?<A<< >648D4F4. �?S QFB7B 
BCD989?S9@ D4EEFBSA<9 6 @9FD4I, <ECB?P;GS @4ELF45AGR ?<A9=>G < <;@9D<F9?P; 

 3) 6OK<E?<FP >BBD8<A4FO FBK>< 3 CB HBD@G?4@: )3 = )0 + ΔI; Y3 = Y0 + Δy. 
� E?GK49, 9E?< 8?<AO BFD9;>B6 ΔI < Δy 5B?PL<9, FB G8B5A99 BF>?48O64FP <I 8BCB?A9-

A<S 8B 1 000 @ BF CDBF<6BCB?B:AB= EFBDBAO >648D4F4 ><?B@9FDB6B= E9F><. 
 

�484K4 1.5.  
"CD989?<FP 79B7D4H<K9E><9 >BBD8<A4FO FBK>< 3. 

 
$<E. 2. "CD989?9A<9 79B7D4H<K9E><I >BBD8<A4F FBK>< 

 

$9L9A<9: 
 

�?S BCD989?9A<S 79B7D4H<K9E><I >BBD8<A4F FBK>< 3 AG:AB 6OCB?A<FP 4A4?B7<KAO9 
89=EF6<S. 1F< BC9D4J<< 6OCB?ASRFES 6 CBDS8>9 B5D4FAB@ BC<E4AAB@G 6 C. 2 ;484K< 1.4. �?S 
QFB7B BCGE>4RFES C9DC9A8<>G?SDO EB EFBDBAO E9F><, <;@9DSRFES <I 8?<AO < 6OK<E?SRFES 
8BCB?A9A<S > >BBD8<A4F4@ R:AB= < ;4C48AB= EFBDBA >BBD8<A4FAB= E9F><, <ECB?P;GS @<AGF-
AO9 < E9>GA8AO9 89?9A<S. ">BAK4F9?PAO9 ;A4K9A<S >BBD8<A4F CB?GK4RFES >4> EG@@O CB8C<-
E4AAOI >BBD8<A4F EFBDBA E9F>< < 6OK<E?9AAOI 8BCB?A9A<=. 
 

�BAFDB?PAO9 6BCDBEO 

1. +FB A4;O649FES @4ELF45B@? 
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2. +FB A4;O649FES >BBD8<A4F4@< FBK><? 

3. �4><9 EGM9EF6GRF F<CO >BBD8<A4F? 

4. +FB A4;O649FES 7BD<;BAF4?PAO@ CDB?B:9A<9@? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

1.  .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
2. !.�. �B54AB64,  9FB8<K9E>B9 CBEB5<9 > D4EKTFAB-7D4H<K9E>B= D45BF9 CB F9@9: «�4-
84K<, D9L49@O9 A4 >4DF4I» 

 

 

 

�D4>F<K9E>B9 ;4ASF<9 № 2 

 

&9@4:  9L9A<9 ;484K A4 >4DF4I E 7BD<;BAF4?S@<: BCD989?9A<9 BF@9FB> FBK9>, CD96OL9-
A<=, G>?BAB6 ?<A<= ;484AAOI A4 >4DF9. 

 

&9?P ;4ASF<S: 
#D<B5D9EF< CD4>F<K9E><9 A46O>< CB KF9A<R D9?P9H4 @9EFABEF<, <;B5D4:TAAB7B 7BD<-

;BAF4?S@<; BCD989?9A<R BF@9FB> FBK9>, G>?BAB6 ?<A<=  ;484AAOI  CB >4DF9. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: 

'K95AO9 FBCB7D4H<K9E><9 >4DFO   1:25000 (<; D4EKTF4 B8A4 >4DF4 A4 EFG89AF4) E ;484A-
AO@< FD9@S FBK>4@< �, �, %, EB98<ATAAO@< ?<A<S@< 6 FD9G7B?PA<>. 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. +F9A<9 D9?P9H4 CB >4DF9. 
2. "CD989?<FP BF@9F>< FBK9> A4 >4DF9 E 7BD<;BAF4?S@<. 
3. "CD989?<FP G>?BAO ?<A<=. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

 

1.ЧF9A<9 D9?P9H4 CB >4DF9 
!4 FBCB7D4H<K9E><I >4DF4I 8?S <;B5D4:9A<S D9?P9H4 CD<@9AS9FES ECBEB5 7BD<;BAF4?9=  

(D<E.3). 

 
$<E.3.#BEFDB9A<9 7BD<;BAF4?9= 

 

�BD<;BAF4?PR A4;O649FES >D<64S ?<A<S, EB98<ASRM4S FBK>< ED46AO@< BF@9F>4@<A4 
@9EFABEF<. 

�BD<;BAF4?< CB?GK4RFES >4> CDB9>J<< A4 7BD<;BAF4?PAGR C?BE>BEFP ?<A<= E9K9A<S 
@9EFABEF< GDB69AAO@< CB69DIABEFS@<, D46ABG84?TAAO@< 8DG7 BF 8DG74. 
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!4 D<E. 3 <;B5D4:9A<9 D9?P9H4 IB?@4 84AB E CB@BMPR 7BD<;BAF4?9=. �E?< @OE?9AAB 
D4EE9KP QFBF IB?@ 7BD<;BAF4?PAO@< CB69DIBEFS@< ��, ��, %%, ��, FB ?<A<<, CB?GK9AAO9 BF 
C9D9E9K9A<S QF<I CB69DIABEF9= E ;9@AB= CB69DIABEFPR, ECDB9J<DB64AAO9 A4 7BD<;BAF4?PAGR 
C?BE>BEFP < 5G8GF 7BD<;BAF4?S@<. 

!4 C?4A4I < >4DF4I A9B5IB8<@B BCD989?<FP <;B5D4:TAAO9 HBD@O D9?P9H4, CBA<:9A<9 
<?< CB6OL9A<9 97B. 1FB 6B;@B:AB CB BF89?PAO@ CB8C<E4AAO@ BF@9F>4@ 7BD<;BAF4?9= <?< CB 
59D7LFD<I4@, CD98EF46?SRM<I EB5B= KTDFBK><-LFD<I<, CDB698TAAO9 C9DC9A8<>G?SDAB > 7B-
D<;BAF4?S@ 6 A4CD46?9A<< 6A<; CB E>4FG, F.9. 6 EFBDBAG CBA<:9A<S D9?P9H4. 

$9?P9H 6 CD<DB89 EBEFB<F <; D4;?<KAOI EBK9F4A<= BEAB6AOI HBD@, >4:84S <; >BFBDOI 
<@99F E6B< BEB59AABEF<. "EAB6AO9 HBD@O D9?P9H4 ;9@AB= CB69DIABEF< E?98GRM<9: 7BD4, 
>BF?B6<A4, ID959F, ?BM<A4, E98?B6<A4 (D<E.4). 

$<E. 4"EAB6AO9 HBD@O D9?P9H4 ;9@AB= CB69DIABEF< 

 

!4 D<E.4 CB>4;4AO BF?<K<F9?PAO9 BEB59AABEF< HBD@ D9?P9H4 CB 59D7LFD<I4@. !B 8?S 
D9L9A<S <A:9A9DAOI ;484K CB >4DF9 A9B5IB8<@B ;A4FP BF@9F>< 7BD<;BAF4?9=. "A< 6E9784 
>D4FAO 6OEBF9 E9K9A<S D9?P9H4 «h».  

�OEBFB= E9K9A<S D9?P9H4 A4;O649FES BF69EAB9 D4EEFBSA<9 @9:8G EBE98A<@< 7BD<;BA-
F4?S@<. 

!4 GK95AOI FBCB7D4H<K9E><I >4DF4I h = 5 @, BF@9F>< BF89?PAOI 7BD<;BAF4?9= CB8C<E4-
AO >D4FAB 5 <?< 10 @. "CD989?<FP BF@9F><  ?R5B= 7BD<;BAF4?< ?97>B, <ECB?P;GS 59D7LFD<I< 
< ;A4S CD46<?B <I CB8C<E<: J<HDO BF@9FB> 7BD<;BAF4?9= EF46SF BEAB64A<9@ 6 EFBDBAG CB-
A<:9A<S D9?P9H4.#BQFB@G, CBA<:9A<9 <?< CB6OL9A<9 @9EFABEF< @B:AB GEF4AB6<FP BF  B8-
AB= CB8C<E4AAB= BF@9F>< 7BD<;BAF4?< A4 >4DF9. 

2, 3. ВOCB?A9A<9 ;484A<= CB D4EKTFAO@ < 7D4H<K9E><@ K4EFS@ QF<I CGA>FB6 CD4>-
F<K9E>B7B ;4ASF<S CB8DB5AB <;?B:9AO 6 7?464I @9FB8<K9E>B7B CBEB5<S > D4EKTFAB-
7D4H<K9E>B= D45BF9 CB F9@9: «�484K<, D9L49@O9 A4 >4DF4I», D4;D45BF4AAB7B CD9CB8464F9?9@ 
79B89;<< %� �%<# !.�. �B54AB6B=. 

 

�BAFDB?PAO9 6BCDBEO 

1. +FB A4;O649FES 7BD<;BAF4?PR? �OEBFB= E9K9A<S D9?P9H4? 
2.+FB A4;O649FES BF@9F>B= FBK><? 
3.�4><9 EGM9EF6GRF BEAB6AO9 HBD@O D9?P9H4? 
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4.#B >4><@ CD<;A4>4@ @B:AB D4;?<K<FP HBD@O D9?P9H4? 
5.�4> K<F49FES CD46<?B CB8C<E< 7BD<;BAF4?<? 
6.�4> BCD989?SRFES BF@9F>< 7BD<;BAF4?9=? 
7.�4> BCD989?S9FES BF@9F>4 FBK><, ?9:4M9= @9:8G 7BD<;BAF4?S@<? 
8.+FB A4;O649FES G>?BAB@ ?<A<<, >4> BA BCD989?S9FES? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

1. .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
2.!.�. �B54AB64,  9FB8<K9E>B9 CBEB5<9 > D4EKTFAB-7D4H<K9E>B= D45BF9 CB F9@9: «�484-
K<, D9L49@O9 A4 >4DF4I» 

 

 

�D4>F<K9E>B9 ;4ASF<9 № 3 

 

&9@4: �BEFDB9A<9 CDBH<?S CB ?<A<<, ;484AAB= A4 >4DF9. 
 

&9?P ;4ASF<S: 
#D<B5D9EF< CD4>F<K9E><9 A46O>< CB CBEFDB9A<R CDBH<?S CB ;484AAB@G A4CD46?9A<R 

CB >4DF9. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: 

'K95AO9 FBCB7D4H<K9E><9 >4DFO   1:25000 (<; D4EKTF4 B8A4 >4DF4 A4 EFG89AF4) E ;484A-
AO@< FD9@S FBK>4@< �, �, %, EB98<ATAAO@< ?<A<S@< 6 FD9G7B?PA<>. 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. #BEFDB<FP CDBH<?P CB ?<A<<, ;484AAB= A4 >4DF9. 
 

�BDS8B> 6OCB?A9A<S D45BFO 

 

ВOCB?A9A<9 ;484A<S CB D4EKTFAO@ < 7D4H<K9E><@ K4EFS@ QFB7B CD4>F<K9E>B7B ;4ASF<S 
CB8DB5AB <;?B:9AO 6 7?464I @9FB8<K9E>B7B CBEB5<S > D4EKTFAB-7D4H<K9E>B= D45BF9 CB F9@9: 
«�484K<, D9L49@O9 A4 >4DF4I», D4;D45BF4AAB7B CD9CB8464F9?9@ 79B89;<< %� �%<# !.�. �B-
54AB6B=.   

 

�BAFDB?PAO9 6BCDBEO 

1. � >4>B= CBE?98B64F9?PABEF< EFDB<FES CDB8B?PAO= CDBH<?P ?<A<<, ;484AAB= A4 >4DF9 
E 7BD<;BAF4?S@<? 

2. � >4><I 86GI @4ELF454I EFDB<FES CDBH<?P? 
3. #B >4>B= HBD@G?9 BCD989?S9FES BF@9F>4 ?<A<< GE?B6AB7B 7BD<;BAF4? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

1.  .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
2. !.�. �B54AB64,  9FB8<K9E>B9 CBEB5<9 > D4EKTFAB-7D4H<K9E>B= D45BF9 CB F9@9: «�4-
84K<, D9L49@O9 A4 >4DF4I» 

 

 

�D4>F<K9E>B9 ;4ASF<9 № 4,5 

 

&9@4:  9L9A<9 ;484K CB 6OK<E?9A<R 4;<@GFB6, DG@5B6, 8<D9>J<BAAOI G7?B6. 
 

&9?P ;4ASF<S: 
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#D<B5D9EF< CD4>F<K9E><9 A46O>< CB D9L9A<R ;484K A4 6OK<E?9A<9 4;<@GFB6, DG@5B6, 
8<D9>J<BAAOI G7?B6. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: 

'K95AO9 FBCB7D4H<K9E><9 >4DFO   1:25000 (<; D4EKTF4 B8A4 >4DF4 A4 EFG89AF4) E ;484A-
AO@< FD9@S FBK>4@< �, �, %, EB98<ATAAO@< ?<A<S@< 6 FD9G7B?PA<>. 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. +F9A<9 D9?P9H4 CB >4DF9. 
2. "CD989?<FP BF@9F>< FBK9> A4 >4DF9 E 7BD<;BAF4?S@<. 
3. "CD989?<FP G>?BAO ?<A<=. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

 

"D<9AF<DB64FP ?<A<R 3 ;A4K<F BCD989?<FP 99 A4CD46?9A<9 BFABE<F9?PAB 8DG7B= ?<A<<, 
A4CD46?9A<9 >BFBDB= G:9 <;69EFAB. !4CD46?9A<9 BCD989?S9FES BD<9AF<DAO@ G7?B@, F. 9. G7-
?B@ @9:8G <;69EFAB= ?<A<= < 84AAB=.  

� >4K9EF69 BD<9AF<DAOI G7?B6 <ECB?P;GRF 4;<@GFO <EF<AAO9 < @47A<FAO9, 8<D9>J<-
BAAO9 G7?O < DG@5O ?<A<=.   

�;<@GFB@ ?<A<< @9EFABEF< 6 84AAB= FBK>9 A4;O64RF 7BD<;BAF4?PAO= G7B?, BFEK<FO64-
9@O= CB IB8G K4EB6B= EFD9?>< BF E969DAB7B >BAJ4 @9D<8<4A4, CDB6989AAB7B 6 A4K4?PAB= FBK-
>9 ?<A<<, 8B A4CD46?9A<S 84AAB= ?<A<< (D<E. 54 < D<E. 55).  

� ;46<E<@BEF< BF FB7B, >4>B= @9D<8<4A CD<ASF ;4 <EIB8AO=, D4;?<K4RF @47A<FAO= 
(�@) < <EF<AAO= 4;<@GFO (�7).  

 47A<FAO@ @9D<8<4AB@ A4;O649FES E?98 A4 CB69DIABEF< �9@?< BF E9K9A<S C?BE>B-
EFPR, CDBIB8SM9= K9D9; @47A<FAO9 CB?RE4 �9@?<.  

'7B?, A4 >BFBDO= @47A<FAO= @9D<8<4A BF>?BAS9FES BF <EF<AAB7B, A4;O649FES E>?BA9-
A<9@ @47A<FAB= EFD9?>< ·. %>?BA9A<9 5O649F 6BEFBKAB9 (CB?B:<F9?PAB9) < ;4C48AB9 (BFD<J4-
F9?PAB9). !4 D<E. 54 CB>4;4A <EF<AAO= (79B7D4H<K9E><=) 4;<@GF, 4 A4 D<E. 55 3 @47A<FAO= 
4;<@GF, E>?BA9A<9 @47A<FAB= EFD9?><.  

 
$<E. 5 4. �EF<AAO= (79B7D4H<K9E><=) 4;<@GF       5.  47A<FAO= 4;<@GF, E>?BA9A<9 @47-

A<FAB= EFD9?><  
 

�?S BD<9AF<DB64A<S ?<A<< @9EFABEF< @B:AB <ECB?P;B64FP BE96B= @9D<8<4A ;BAO. 
"D<9AF<DB64A<9 CDB<;6B8<FES E CB@BMPR 7BD<;BAF4?PAB7B G7?4, A4;O649@B7B 8<D9>J<BAAO@ 
(³).   

�<D9>J<BAAO= G7B? 3 QFB 7BD<;BAF4?PAO= G7B?, BFEK<FO649@O= BF E969DAB7B >BAJ4 
BE96B7B @9D<8<4A4, CDB6989AAB7B 6 A4K4?PAB= FBK>9 ?<A<<, CB IB8G K4EB6B= EFD9?>< 8B 
A4CD46?9A<S 84AAB= ?<A<<.  
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�<D9>J<BAAO= G7B? CD<A<@49F ;A4K9A<S BF 0 8B 360°. � >4K9EF69 ?<A<=, C4D4??9?PAOI 
BE96B@G @9D<8<4AG, E?G:4F ?<A<< >BBD8<A4FAB= E9F><.   

%6S;P 4;<@GFB6 ?<A<= < 8<D9>J<BAAOI G7?B6 6OD4:49FES HBD@G?B=:  
�7 = ³ + ´,                                               (3) , 

789 �7 3 4;<@GF 79B7D4H<K9E><=;  
³ 3 8<D9>J<BAAO= G7B? ?<A<<;  
´ 3 E5?<:9A<9 @9D<8<4AB6. 
 �<D9>J<BAAO= G7B? B5?4849F 64:AO@ E6B=EF6B@, 6 >4:8B= FBK>9 ?<A<< 8<D9>J<BAAO= 

G7B? EBID4AS9F E6B9 CBEFBSAAB9 ;A4K9A<9 (D<E. 6) 6 FBK>4I  1,  2,  3. � 79B89;<< D4;?<K4RF 
CDS@B= < B5D4FAO= 8<D9>J<BAAO9 G7?O ?<A<<, >BFBDO9 E6S;4AO @9:8G EB5B= BFABL9A<9@:  

³�� = ³�� ± 180°,                                        (4) , 

789 ³�� 3 CDS@B= 8<D9>J<BAAO= G7B? ?<A<< ��;  
³�� 3 B5D4FAO= 8<D9>J<BAAO= G7B? ?<A<< �� (D<E. 6).   

 
$<E. 6. "5D4FAO9 8<D9>J<BAAO9 G7?O ?<A<< 

 

!4 G>4;4AAB@ D<EGA>9 NS 3 BE96B= @9D<8<4A ;BAO; N'S' 3 A4CD46?9A<9, C4D4??9?PAB9 
BE96B@G @9D<8<4AG ;BAO. �?S G8B5EF64 6OK<E?9A<= 6 79B89;<< CD<@9ASRF DG@5O (r).   

$G@5 3 QFB 7BD<;BAF4?PAO= G7B? @9:8G A4CD46?9A<9@ 5?<:4=L97B >BAJ4 BE96B7B @9-
D<8<4A4 ;BAO < A4CD46?9A<9@ ?<A<< @9EFABEF<. $G@5 @B:9F 5OFP 6OK<E?9A CB ;A4K9A<R 4;<-
@GFB6 <?< 8<D9>J<BAAOI G7?B6 < <;@9AS9FES BF 0 8B 90°. �A4K9A<9 DG@54 EBCDB6B:849FES 
A4;64A<9@ K9F69DF< (F45?. 1). !4CD<@9D, DG@5 %�: 17° 18.5' B;A4K49F, KFB DG@5 BFEK<FO649FES 
BF E969DAB7B >BAJ4 @9D<8<4A4 > 6BEFB>G.  

&45?<J4 1 
�A4K9A<S DG@5B6 ?<A<= 6 ;46<E<@BEF< BF ;A4K9A<= 8<D9>J<BAAOI G7?B6  

 
 

 9D<8<4AO 86GI FBK9> B8AB= ?<A<< A9 C4D4??9?PAO, F4> >4> BA< EIB8SFES 6 FBK>9 CB-
?RE4. �?S @4?B7B GK4EF>4 @9D<8<4AO @B:AB D4EE@4FD<64FP >4> CDS@O9 ?<A<<. &B784 G7B? 
@9:8G A<@< (D<E. 7) 9EFP E5?<:9A<9 @9D<8<4AB6, >BFBDB9 @B:9F 5OFP 6OK<E?9AB CB HBD@G?9:  

´ = (λ2 3 λ1) • sin φ,                                       (5) , 

789 λ1 < λ2 3 8B?7BFO @9D<8<4AB6; 
 φ 3 ED98ASS L<DBF4 ?<A<<.   
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$<E. 7. %5?<:9A<9 @9D<8<4AB6 
 

�E?< B8<A <; @9D<8<4AB6 S6?S9FES BE96O@, FB E5?<:9A<9 6 QFB@ E?GK49 A4;O649FES 
74GEEB6O@. "AB @B:9F 5OFP 6OK<E?9AB CB HBD@G?9  

´7 = (λ 3 λ0) • sin φ,                                       (6), 

789 λ0 3 8B?7BF4 BE96B7B @9D<8<4A4 ;BAO;  
λ0 = 6° · n 3 3°,                                           (7), 

789 n 3 AB@9D ;BAO.  
� CD4>F<>9 79B89;<K9E><I D45BF K4EFB CD<IB8<FES C9D98464FP BD<9AF<DAO9 G7?O 

(B5OKAB 8<D9>J<BAAO9) K9D9; <;@9D9AAO9 G7?O CB6BDBF4 @9:8G EBE98A<@< EFBDBA4@< (D<E. 
8).   

 
$<E. 8. #9D984K4 8<D9>J<BAAOI G7?B6 @9:8G EBE98A<@< EFBDBA4@< 

 

�E?< <;69EF9A A4K4?PAO= 8<D9>J<BAAO= G7B? ³A4K < <;@9D9A G7B? CB6BDBF4 ³1, FB 8<-
D9>J<BAAO= G7B? E?98GRM9= ?<A<< 8?S ?96OI G7?B6 CB6BDBF4 D469A: 

 ³1 = ³A4K + ³1?96 3 180°,                                     (8), 

8?S CD46OI G7?B6 CB6BDBF4:  
³1 = ³A4K 3 ³1CD + 180°,                                     (9), 

"5M99 CD46<?B 6OK<E?9A<S 
�?S ?96OI G7?B6 CB6BDBF4:  
³CBE? = ³CD98 + ³?96 3 180°,                                  (10), 

F. 9. 69?<K<A4 8<D9>J<BAAB7B G7?4 CBE?98GRM9= EFBDBAO D46A4 EG@@9 8<D9>J<BAAB7B 
G7?4 CD98O8GM9= EFBDBAO < <;@9D9AAB7B G7?4, ?9:4M97B E?964 CB IB8G, @<AGE 180°. �?S CD4-
6OI G7?B6 CB6BDBF4:  

³CBE? = ³CD98 3 ³CD46 + 180°,                                  (11), 

 F. 9. 8<D9>J<BAAO= G7B? CBE?98GRM9= EFBDBAO D469A D4;ABEF< 8<D9>J<BAAB7B G7?4 
CD98O8GM9= EFBDBAO < <;@9D9AAB7B G7?4, ?9:4M97B ECD464 CB IB8G, C?RE 180°.  

 

�BE?98B64F9?PABEFP 6OCB?A9A<S ;484A<S: 

1. �;@9D<FP A4 >4DF9 79B89;<K9E><@ FD4AECBDF<DB@:  
4) 8<D9>J<BAAO9 G7?O ³132, ³233, ³334, ³431;  

5) 79B7D4H<K9E><9 (<EF<AAO9) 4;<@GFO F9I :9 ?<A<= (�7).  
!4 BEAB64A<< BCD989?9A<S 8<D9>J<BAAO= G7B? ?<A<< BFEK<FO649FES BF 69DF<>4?PAB= 

?<A<< E9F>< CDS@BG7B?PAOI >BBD8<A4F (D<E. 9).   
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$<E. 9. �;@9D9A<9 8<D9>J<BAAB7B G7?4 

 

�?S ?<A<< �� 8<D9>J<BAAO= G7B? <;@9DS9FES E?98GRM<@ B5D4;B@. #D<>?48O649@ 
79B89;<K9E><= FD4AECBDF<D AG?96O@ 8<4@9FDB@ > 69DF<>4?PAB= ?<A<< E9F>< < J9AFDB@ 89?9-
A<= 6 FBK>9 C9D9E9K9A<S ?<A<< �� E ?<A<9= E9F><. "FEK<FO649@ CB FD4AECBDF<DG 8<D9>J<BA-
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D<8<4AB6.   

 

�BAFDB?PAO9 6BCDBEO 

1.+FB A4;O649FES 8<D9>J<BAAO@ G7?B@? $G@5B@? 
2.+FB B5B;A4K49F 5BD<9AF<DB64FP ?<A<R6? 
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299
B
35

/
 

332
B
30

/ 

 

32
B
57

/ 

32
B
55

/ 

 

32
B
56

/ 

 

 

%CBEB5 >DG7B6OI CD<9@B6 
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%CBEB5 >DG7B6OI CD<9@B6 CD<@9AS9FES 6 FB@ E?GK4< >B784 A9B5IB8<@B <;@9D<FP G7?O A4IB-
8SEP 6 B8AB= FBK>9. %GMABEFP @9FB84 EBEFB<F 6 E?98GRM9@. 
 

 
$<E.12. %CBEB5 >DG7B6OI CD<9@B6 

#BE?9 GEF4AB6>< F9B8B?<F4 A48 FBK>B= BF 
>G84 CDB<;6B8<FES BFK9F, ;D<F9?PAGR FDG5G 
A46B8SF A4 A4K4?PAO= CGA>F. #D< A46989A<9 
FDG5O A4 FBK>G CB>4;4A<S ?<@54 8B?:AO 5OFP 
5?<;>< > AG?96B@G ;A4K9A<R. "D<9AF<DB64A<9 
?<@54 CDB<;6B8<FES E?98GRM<@ ECBEB5B@. 
�D4M4S 4?<848G EB98<ASRF AG?96B= LFD<I 
L>4?B6B7B @<>DBE>BC4 EB LFD<IB@ AG?96B7B 
89?9A<S A4 ?<@59 (@<>DBE>BC 8B?:9A CB>4;O-
64FP AG?<). #BE?9 4?<8484 ;4>D9C?S9FES, 4 ?<@5 
D4EE?45?S9FES < ;D<F9?PA4S FDG54 A46B8<FES A4 
AG:AGR FBK>G. �4F9@ ;4>D9C<F9?PAO= 6<AF 
?<@54 ;4:<@49FES. 

 

#BFB@ CDB<;6B8<FES BFEK9F < ;4C<EO649FES 6 CB?96B= :GDA4?. !4 E?98GRM<9 J9?< FDG54 
A46B8<FES CB IB8G K4EB6B= EFD9?>< < CB 7BD<;BAF4?PAB@G >DG7G EA<@4RFES BFK9FO. #BE?9 
4?<848G CD<6B8SF BCSFP > A4K4?PAB= FBK>9 CD< K9@ 4?<8484 6D4M49FES CB K4EB6B= EFD9?>9. 
#9D6O= CB?GCD<9@ ;4>BAK9A.  �D<F9?PA4S FDG54 C9D96B8<FES K9D9; ;9A<F < A4K<A49FES 6FBDB= 
CB?GCD<9@ <;@9D9A<S G7?B6. �D<F9?PAGR FDG5G BCSFP A46B8SF CBE?98B64F9?PAB A4 >4:8GR 
FBK>G < EA<@4RFES BFEK9F. %D98A99 ;A4K9A<9 6OK<E?S9FES E?98GRM<@ ECBEB5B@. �D48GEO 59-
DGFES G BFEK9F4 E89?4AAB7B CD< «>DG79 E?964», 4 @<AGFO ;4C<EO64RFES >4> ED98A99 4D<H@9F<-
K9E>B9 6OK<E?9A<9 @9:8G BFEK9F4@< CD< «>DG79 E?964» < «>DG79 ECD464». #B?GK9AAB9 ;A4K9-
A<9 ;4C<EO649FES 6 CD98CBE?98A9R >B?BA>G CB?96B7B :GDA4?4. � 6 CBE?98A9= ;4C<EO649FES 
G7B? CB?GK9AAO= CBE?9 6OK<F4A<S CB7D9LABEF< CD< BD<9AF<DB6>< ?<@54 <; ED98A97B ;A4K9-
A<S. 

 
�@8<е@: 

&45?<J4 6 
�у@=4; 87<е@е=89 у7;>6 A?>A>5>< :@у7>6ыE ?@8е<>6 

�4F4: 03 B>FS5DS 2016 7B84                               !45?R84?: #9FDB6 �.                        
&9B8B?<F: 2& 3 30                                              �4C<EO64?: %<8BDB6 �. 
#B7B84: SEA4S 

AB@9D4 FBK9> BFK9F CB � � ED. <;@9D. 
BFK9FB6 

CD<6989A. 
A4CD46?9A<S EFBSA<S 6<;<DB64A<S �� �# 

 

 

� 

 

 

� 

� 

% 

� 

 

0
B
03

/ 

32
B
59

/ 

80
B
17

/ 

0
B
02

/ 

 

180
B
00

/ 

212
B
56

/
 

260
B
15

/ 

180
B
00

/ 

0
B
03

/ 

0
B
1,5

/ 

32
B
57,5

/ 

80
B
16

/ 

0
B
01

/ 

 

0
B
00

/ 

32
B
54,5

/ 

80
B
13

/ 

 

 

И;@9D9A<9 @47A<FAOI 4;<@GFB6 
&9B8B?<F CD<6B8<FES 6 D45BK99 EBEFBSA<9, A4 >BAJ9 4?<848O ;4>D9C?S9FES 5GEEB?P. �D4M4S 
4?<848G A4 7BD<;BAF4?PAB@ >DG79 GEF4A46?<649FES AG?96B= ;A4K9A<9 (0B00

/). #BE?9 ;4>D9C<-
F9?PAO= 6<AF 4?<848O ;4>DGK<64RF, 4 6<AF ?<@54 BE?45?SRF < 6D4M4S 4?<848G, CD<6B8<@ 
EFD9?>G 5GEEB?< < LFD<I<-<A89>EO 6 D46AB69E<9, CD< QFB@ B5N9>F<6 ;D<F9?PAB= FDG5O < E9-
69DA4S EFD9?>4 5GEEB?< CB A4CD46?9A<R EB6C484RF. �<AF ?<@54 ;4>D9C?SRF. #D< 6OCB?A9A<9 
6E9I BC9D4J<= 7BD<;BAF4?PAO= >DG7 B>4;O649FES EBD<9AF<DB64A CB @47A<FAB@G @9D<8<4AG. 
�4F9@ CD< 6D4M9A<9 FB?P>B 4?<848O ;D<F9?PA4S FDG54 A46B8<FES A4 <E>B@GR J9?P < EA<@49F-
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ES BFEK9F CB 7BD<;BAF4?PAB@G >DG7G. #B?GK9AAO9 BFEK9FO 5G8GF S6?SFPES @47A<FAO@< 4;<@G-
F4@< �@. 
 

�;@9D9A<S G7?B6 A4>?BA4 
&9B8B?<FB@ @B:AB <;@9D<FP A9 FB?P>B 7BD<;BAF4?PAO9 G7?O, AB < 69DF<>4?PAO9. �;@9D9-

A<9 G7?B6 A4>?BA4 CDB<EIB8<F CD< CB@BM< 69DF<>4?PAB7B >DG74. '7?O @B7GF 5OFP CB?B:<-
F9?PAO@< < BFD<J4F9?PAO@< 6 ;46<E<@BEF< BF D4ECB?B:9A<S FDG5O (6OL9 <?< A<:9 BFABE<-
F9?PAB ?<A<< 7BD<;BAF4 FDG5O).  
�;@9D9A<S G7?4 CDB<EIB8<F >4> CD46<?B CD< 86GI CB?B:9A<SI FDG5O «>DG7 E?964» < «>DG7 

ECD464». "FEK9FO EA<@4RFES CBE?9 A46989A<S 7BD<;BAF4?PAB= A<F< E9F>< ;D<F9?PAB= FDG5O 
A4 AG:AGR J9?P E 69DF<>4?PAB7B >DG74, CD<K9@ CD< EASF<9 BFEK9F4 8?S CB?B:9A<9 FDG5O 
«>DG7 ECD464» @<AGFO BFEK<FO64RFES A9 >4> B5OKAB (E?964 A4CD46B), 4 ECD464 A4?96B. #BE?9 
EASF<S BFEK9FB6 CDB<;6B8SFES D4EK9FO CB HBD@G?4@:  "�#� " 


 

2
.            (13,14) 

�E?< \ "\>2t, FB  @9EFB AG?S A9B5IB8<@B <ECD46?SFP. 
 
�@8<е@: 

�= 8B49
/                "=

2

1

2

508498
//


 BB

///
5,4885,00498

BBB   

#= -8B50
/ 

 

�;@9D9A<S D4EEFBSA<S 

 #D< CB@BM< F9B8B?<F4 @B:AB <;@9DSFP D4EEFBSA<9 8B D9=><. �?S QFB7B <@9RFES 864 >B-
DBF><I 7BD<;BAF4?PAOI LFD<I4 6 CB?9 ;D9A<S ;D<F9?PAB= FDG5O, BA< A4;O64RFES 84?PAB@9D-
AO9 A<F<. #D< A46989A<9 A4 D9=>G, >BFBD4S <@99F E4AF<@9FDB6O9 89?9A<S, BJ9A<649FES 8?<A4 
D9=>< D4ECB?B:9AAGR @9:8G 84?PAB@9DAO@< A<FS@<. 1F4 8?<A4 BCD989?S9FES D4;ABEFPR BF-
EK9FB6, <; CB>4;4A<= A<:A9= A<F< (L//) EA<@4RF CB>4;4A<S 69DIA9= (L/

)   L=L
//
-L

/
 . +FB5O 6O-

K<E?<FP D4EEFBSA<9 8B D9=>< A48B A4=89AAGR 8?<AG L G@AB:<FP A4 100. d=100
.
L. 

�@8<е@: 
L

//
=1483                L=1483-1240=243 @@ 

L
/
=1240                 d=24.3 @ 

 

 

�D4>F<K9E>B9 ;4ASF<9 № 10,11 

&9@4: !BEF46?9A<9698B@BEF< >BBD8<A4F ;4@>AGFB7B F9B8B?<FAB7B IB84. #D46A<64A<9 G7-
?B6. ВOK<E?9A<9 8<D9>J<BAAOI G7?B6 < DG@5B6 ?<A<=. 

 

&9?P ;4ASF<S: 
!4GK<FPES EBEF46?SFP 698B@BEFP >BBD8<A4F, 6OCB?ASFP G6S;>G <;@9D9AAOI G7?B6, 6O-

K<E?SFP 8<D9>J<BAAO9 G7?O < DG@5O EFBDBA F9B8B?<FAB7B IB84. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   

 

�BDS8B> 6OCB?A9A<S D45BFO  
 

1. %BEF46<FP 698B@BEFP >BBD8<A4F. 
2. 'D46ASFP <;@9D9AAO9 G7?O. 
3. �OK<E?<FP 8<D9>J<BAAO9 G7?O < DG@5O ?<A<= CB <ECD46?9AAO@ G7?4@. 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S  
 

�?S CD<@9D4 D4EE@4FD<649FES ;4@>AGFO= F9B8B?<FAO= IB8 <; 4I  FBK9> EB E?98GRM<@< 
<EIB8AO@< 84AAO@<, CD<698TAAO@< 6 F45?<J9 7 (B5M<9 8?S 6E9I EFG89AFB6). 
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&45?<J4 7 

№ FBK9> �BD<;BAF4?PAO9 <;@9D9AAO9 G7?O �?<AO ?<A<= (7B-
D<;BAF. CDB?B:.) 

�BBD8<A4FO 

  7 77 ) ' 

1 77 46   180,45 617,22 

    48,77   

2 106 36 30    

    52,05   

3 98 23 30    

    52,91   

4 77 13     

    73,95   

1       

 

�<D9>J<BAAO= G7B? ³1-2  A4K4?PAB= ?<A<< 1-2 ;484TFES <A8<6<8G4?PAB >4:8B@G EFG89A-
FG. � CD<@9D9 ³ 1-2 D469A 820518.  

1.!BEF46?9A<9 698B@BEF< >BBD8<A4F 

�EIB8AO9 84AAO9 ;4C<EO64RFES 6 698B@BEFP >BBD8<A4F 6 EBBF69FEF6GRM<9 7D4HO 1, 2, 

3, 4, 7, 8, 12, 19, 20  F45?<JO 8. 

2. #D46A<64A<9 <;@9D9AAOI 7BD<;BAF4?PAOI G7?B6 

#D< <;@9D9A<< 7BD<;BAF4?PAOI G7?B6 6B;A<>4RF CB7D9LABEF< < EG@@4 <;@9D9AAOI G7?B6 
∑³<;@A9 D46AS9FES F9BD9F<K9E>B= EG@@9 G7?B6 ∑³F9BD , 6OK<E?S9@B= CB HBD@G?9:  
 

∑³F9BD = 180
0 

(n - 2),                                                                                 (15) 

 

789 n 3 K<E?B G7?B6 6 CB?<7BA9. "5D4;G9FES G7?B64S A96S;>4, S6?SRM4SES D4;A<J9= @9:8G 
EG@@B= G7?B6 <;@9D9AAOI < EG@@B= G7?B6 F9BD9F<K9E><I < 6OK<E?S9@4S CB E?98GRM9= HBD-
@G?9:     £³<;@  = ∑ ³ <;@  -  ∑³F9BD                                                                       (16) 

"CD989?9A<9 QFB= A96S;><, BJ9A>4 9T 8BCGEF<@BEF<, D4ECD989?9A<9 < 6OK<E?9A<9 <E-
CD46?9AAOI G7?B6 A4;O649FES GD46A<64A<9@. 

�OK<E?9AA4S G7?B64S A96S;>4 ED46A<649FES E 8BCGEF<@B= G7?B6B= A96S;>B=  
£³8BC  =  ± 1 8  : ,                                                                                   (17) 

789 n 3 K<E?B <;@9D9AAOI G7?B6 6 CB?<7BA9.  
�E?< 6OK<E?9AA4S G7?B64S A96S;>4 £³<;@   CB 45EB?RFAB= 69?<K<A9 @9APL9 <?< D46A4 8B-

CGEF<@B= A96S;><  £³8BC  , FB  £³<;@  D4ECD989?SRF 6B 6E9 <;@9D9AAO9 G7?O E B5D4FAO@ ;A4>B@. 

�?S QFB7B 6OK<E?SRF CBCD46>< 

·³=  £³<;@  / n                                                                                            (18) 

< 66B8SF <I 6 <;@9D9AAO9 G7?O. #D< D4ECD989?9A<< A96S;>< 6A4K4?9 <ECD46?SRF G7?O E 
E9>GA84@<, 4 CD< A4?<K<< FB?P>B J9?OI @<AGF, <I D4ECD989?SRF A4 G7?O, B5D4;B64AAO9 >B-
DBF><@< EFBDBA4@<. 

�E?< G7?B64S A96S;>4  £³<;@  5B?PL9  8BCGEF<@B= A96S;>< £³8BC  , 9T D4ECD989?SFP A9?P;S < 
A9B5IB8<@B CDB69D<FP D4A99 6OCB?A9AAO9 D4EKTFO. 

�4F9@ 6OK<E?SRF <ECD46?9AAO9 G7?O:  ³<ECD  =  ³ <;@   +·³ .                  (19) 

�?S >BAFDB?S 6OK<E?SRF EG@@G <ECD46?9AAOI G7?B6  ∑³<ECD  ,  >BFBD4S 8B?:A4 5OFP D46A4 
EG@@9 G7?B6 F9BD9F<K9E><I  ∑³F9BD  .  
#D< G7?B6OI 6OK<E?9A<SI E?98G9F CB@A<FP, KFB 98<A<J9= <;@9D9A<S G7?B6 E?G:<F 7D48GE. � 
7D48GE9 EB89D:<FES 60 @<AGF, 6 @<AGF9 -60 E9>GA8. 
 

�@8<е@. �OK<E?S9FES EG@@4 <;@9D9AAOI 4I   7BD<;BAF4?PAOI G7?B6  
∑ ³ <;@    = 77

0
468 +106

036830 88 + 98
023830 88 + 77

0138 = 3590598. 
�OK<E?S9@ F9BD9F<K9E>GR EG@@G G7?B6: ∑³F9BD   =  180

0  
(n - 2) =  180

0  
(4 - 2) = 360

0
. 

�OK<E?S9@ G7?B6GR A96S;>G  £³<;@  = ∑ ³ <;@  -   ∑³F9BD  = 359
0598 -  360

0  
=  - 0

0018. 
�OK<E?S9@ 8BCGEF<@GR G7?B6GR A96S;>G  £³8BC  =  ± 1 8  : =  ± 1 8  :   = ± 2 8 . 
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�OK<E?9AA4S G7?B64S A96S;>4  £³<;@   CB 45EB?RFAB= 69?<K<A9 @9APL9 8BCGEF<@B= A96S;-
>< £³8BC , 9T @B:AB D4ECD989?SFP. � A4L9@ E?GK49 6OK<E?9AA4S A96S;>4 <@99F ;A4> «@<AGE», 
CBQFB@G CBCD46>< D4ECD989?S9@ EB ;A4>B@ «C?RE» >B 6FBDB@G < FD9FP9@G G7?4@ CB 30 E9>GA8. 
#BCD46>< ;4C<EO649@ A48 <;@9D9AAO@< G7?4@< 6 F45?<J9 4 , 7D4H4 4. 

�OK<E?S9@ <ECD46?9AAO9 G7?O:  ³<ECD 2  = 106
036830 88 + 30 

88 
=  106

0378,   
³<ECD 3 = 98

023830 88 + 30 
88 

=  98
0
24
8. �OK<E?9AAO9 ;A4K9A<S <ECD46?9AAOI G7?B6 ;4C<EO649@ 6 

7D4HG 5,6. �?S >BAFDB?S 6OK<E?S9@ EG@@G <ECD46?9AAOI G7?B6, ³<ECD  = 360
0  , >BFBD4S D46A4 

F9BD9F<K9E>B= EG@@9 G7?B6 ∑³F9BD  . 
 

3.ВOK<E?9A<9 8<D9>J<BAAOI G7?B6 < DG@5B6 

3.1.�8@е:F8>==ые у7;ы EFBDBA F9B8B?<FAB7B IB846OK<E?SRFES CB HBD@G?9:  
³ CBE?  = ³ CD98  + 180

0  
-  ³<ECD ,                                 (20) 

789,  ³ CBE?  < ³ CD98  -  8<D9>J<BAAO9 G7?O CBE?98GRM9= < CD98O8GM9= EFBDBA; 
                   ³<ECD  -  <ECD46?9AAO= 7BD<;BAF4?PAO= CD46O= CB IB8G G7B? @9:8G CD98O8GM9= < 

CBE?98GRM9= EFBDBA4@< IB84. 
�OK<E?9A<S A4K<A4RF E 8<D9>J<BAAB7B G7?4 A4K4?PAB= EFBDBAO  ³ 1-2  < 6OCB?ASRF 6 EFB?5<>. 
�E?< 6OK<E?9AAO= 8<D9>J<BAAO= G7B? CB?GK<FES 5B?PL9 3600  , FB <; A97B 6OK<F4RF 3600 

. 

�?S >BAFDB?S 6OK<E?SRF 8<D9>J<BAAO= G7B? A4K4?PAB= EFBDBAO 1-2, BA 8B?:9A 5OFP 
D469A ;484AAB@G 8<D9>J<BAAB@G G7?G 
�@8<е@.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�OK<E?9AAO9 8<D9>J<BAAO9 G7?O ;4C<EO649@ 6 7D4HO 7 < 8 F45?<JO 8. 
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�98B@BEFP >BBD8<A4F        &45?<J4 8 

 

№ 
FBK9> 

'7?O �<D9>J<BAAO9 
G7?O 

"E96O9 DG@5O 

�?<AO ?<-
A<=(7BD<;BAF.CDB?B:.) 

#D<D4M9A<S >BBD8<A4F 
�BBD8<A4FO

�;@9D9AAO9 �ECD46?9AAO9 !4CD �9?<K<A4 �OK<E?9AAO9 �ECD46?9AAO9 

  7 77   7   7    7 ±    ±    ±    ±    ±   ±  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16  17  18  19 

1 77 46  77 46               + 180,45

   +30   82 51 %� 82 51 48,77 + 6,07 + 48,39 + 6,07 + 48,39   

2 106 36 30 106 37          -0,01     + 186,52

   +30   156 14 2� 23 46 52,05 - 47,63 + 20,97 - 47,63 + 20,96   

3 98 23 30 98 24        -0,01  -0,01     + 138,89

      237 50 2� 57 50 52,91 - 28,16 - 44,78 - 28,17 - 44,79   

4 77 13  77 13        -0,02  -0,02     + 110,72

      340 37 %� 19 23 73,95 + 69,75 - 24,54 + 69,73 - 24,56   

1                     180,45

           $=227,58           

 ∑ ³ <;@  = 359 597     ∑  =+75,82 ∑  =+69,36 ∑     =0 ∑     =0   

 ∑ ³ F  = 180 (n-2) = 180  * 2 = 360      ∑  =-75,79 ∑  =-69,32       

 £³<;@  = ∑ ³ <;@  - ∑ ³ F  = 359 597 - 360  = - 0 017     £)=+0,03 £'=+0,04       

 £³8BC  = ± 18 :  =  ± 18:   = ± 28     £45E  = √         = :              = 0,05   

            £BFA  = 
           = 

             = 
        

            £8BC.BFA = 
        

 

�OK<E?<? ________________ /_________________________/ 

 (CB8C<EP) ((�") 
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3.2.ВыG8A;е=8е @у<5>66OCB?AS9FES 6 EBBF69FEF6<< E F45?<J9= 9, 6 >BFBDB= CD<6989A4 
;46<E<@BEFP @9:8G BE96O@< DG@54@< < 8<D9>J<BAAO@< G7?4@< < ;A4>< CD<D4M9A<= >BBD8<-
A4F 8?S 6E9I K9F69DF9=. 

&45?<J4 9 

 
 

�@8<е@.  �<D9>J<BAAO= G7B? ?<A<< 2-3 D469A 1560 148, ;A4K<F ?<A<S A4IB8<FES 6B 6FBDB= 
K9F69DF<. �OK<E?S9@ DG@5 r2-3  =  2� : (1800 

-  ³ 2-3 ) = 2� : (1800 
-156

0 148) = 2� : 23
0
46
8
. 

�OK<E?9AAO9 DG@5O ;4C<EO649@ 6 F45?<JG 8 6 7D4HO 9, 10, 11. 

#BE?9 6OCB?A9A<S D45BFO 8?S ;4>D9C?9A<S ;A4A<= D9>B@9A8G9FES BF69F<FP A4 6BCDBEO. 
 

�BAFDB?PAO9 6BCDBEO 

1. +FB A4;O649FES ENT@>B=? 
2. �4><9 <;@9D9A<S 6OCB?ASRF CD< F9B8B?<FAB= ENT@>9? 
3. +FB A4;O649FES G7?B6B= A96S;>B=?  
4. �4K9@ < CB >4>B= HBD@G?9 6OK<E?S9FES EG@@4 G7?B6 F9BD9F<K9E>4S? 
5. �4> 6OK<E?S9FES 8BCGEF<@4S G7?B64S A96S;>4? 
6. �4> D4ECD989?SRFES G7?B6O9 A96S;>< 6 F9B8B?<FAOI IB84I? 
7. �4> 6OK<E?SRFES 8<D9>J<BAAO9 G7?O EFBDBA F9B8B?<FAB7B IB84? 

8. +FB A4;O649FES DG@5B@ < 6 >4><I CD989?4I BA <;@9AS9FES? 
 

�D4>F<K9E>B9 ;4ASF<9 №12,13 

&9@4: ВOK<E?9A<9 < GD46A<64A<9 CD<D4M9A<= >BBD8<A4F. ВOK<E?9A<9 >BBD8<A4F FBK9> 

 

&9?P ;4ASF<S: 
!4GK<FPES GD46A<64FP CD<D4M9A<S >BBD8<A4F < 6OK<E?SFP >BBD8<A4FO FBK9> F9B8B?<F-

AB7B IB84. #D<B5D9EF< CD4>F<K9E><9 A46O>< CB 6OK<E?9A<R CD<D4M9A<= >BBD8<A4F A4 >4?P-
>G?SFBD9. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. �OK<E?<FP CD<D4M9A<S >BBD8<A4F. 
2. 'D46ASFP CD<D4M9A<S >BBD8<A4F. 
3. �OK<E?<FP >BBD8<A4FO FBK9> F9B8B?<FAB7B IB84. 

 

�BDS8B> 6OCB?A9A<S D45BFO  
1.ВOK<E?9A<9 CD<D4M9A<= >BBD8<A4F 

#D<D4M9A<S >BBD8<A4F 6OK<E?SRFES K9D9; 7BD<;BAF4?PAO9 CDB?B:9A<Sd < DG@5O r 
EFBDBA F9B8B?<FAB7B IB84 CB HBD@G?4@:     = d    (21)    = d        (22) 

'8B5A99 < 5OEFD99 6OCB?ASFP 6OK<E?9A<S CD<D4M9A<= >BBD8<A4F A4 >4?P>G?SFBD9, F. >. 
DG@5O A9B5IB8<@B 5D4FP 6 7D48GE4I, @<AGFO C9D96B8SFES 6 8B?< 7D48GE4.1FB 89=EF6<9 6OCB?-
AS9FES E CB@BMPR >?46<L< «DEG « (7D48GE). �?46<L4 C9D9>?RK4F9?S «DRG» 8B?:A4 A4IB-
8<FES 6 CB?B:9A<< «DEG» < QFB 8B?:AB 5OFP 6<8AB A4 F45?B >4?P>G?SFBD4. 
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�@8<е@. r =  82
0
51
8
,A4 >4?P>G?SFBD9 A45<D49@ ;A4K9A<9 82,51 < A4:<@49@ >?46<LGDEG, A4 

F45?B 6<8<@ K<E?B 82,850 
.  #D< 6OK<E?9A<SI CB?P;GRFES >?46<L4@< C4@SF< « +» < <;6?9K9-

A<S <; C4@SF< «RM».�OK<E?<@ CD<D4M9A<S >BBD8<A4F   1  <   18?S C9D6B= EFBDBAO: 
82,51 DEG = 82,85, ;4ABE<@ K<E?B 6 C4@SFP« +», 59DT@         (48.77) = 6.07 (QFB 6OK<E?<-
?<     ; 84?99 >?46<L9= «0» EF<D49@ D9;G?PF4F, CD9864D<F9?PAB ;4C<E46  97B 6 7D4HG 14 F45?<-
JO 4. �?46<L9= «RM» <;6?9>49@ <; C4@SF< ;A4K9A<9 DG@54(82,85) , 59DT@       ×  d (48,77) = 

48,39, 6OK<E?9AAB9 ;A4K9A<9      ;4C<EO649@ 6 7D4HG 16.  $9;G?PF4F EF<D49@ >?46<L9=  

«0»,G5<D49@ ;A4K9A<9 DG@54 C9D6B= EFBDBAO >?46<L9= «)  » < A45<D49@ ;A4K9A<9 DG@54 
6FBDB= EFBDBAO. 

#B?GK9AAO9 D9;G?PF4FO B>DG7?S9@ 8B 0,01. �A4?B7<KAB 6OK<E?SRFES CD<D4M9A<S >BBD-
8<A4F 8?S BEF4?PAOI EFBDBA IB84.  

�A4>< CD<D4M9A<= >BBD8<A4F CD<A<@49@ 6 EBBF69FEF6<< E A4;64A<9@ DG@54 6 K9F69DF<  
CB F45?<J9 5 , CD<698TAAB= 6 CD4>F<K9E>B@ ;4ASF<< № 8.   

2. #D46A<64A<9 CD<D4M9A<= >BBD8<A4F 

�?S GD46A<64A<S CD<D4M9A<= >BBD8<A4F 6OK<E?SRF EG@@O CD<D4M9A<= >BBD8<A4FCB 
BES@: ∑  6OK  <  ∑  6OK  BF89?PAB CB?B:<F9?PAO9 < BFD<J4F9?PAO9 ;A4K9A<S. "A< A9 D46AO,  
F. >. CD< <;@9D9A<SI G7?B6 < EFBDBA CB?<7BA4 8BCGE>4RFES CB7D9LABEF<, 8BCGEF<@O9 CD<5B-
D4@<. �?795D4<K9E>4S EG@@4 CD<D4M9A<= >BBD8<A4F B>4;O649FES D46AB= CB BES@: £I = ∑  6OK  
< £G  =  ∑  6OK  . £I  < £G   A4;O64RFES ?<A9=AO@< A96S;>4@< <?< A96S;>4@< 6 CD<D4M9A<SI >BBD-
8<A4F. " 8BCGEF<@BEF< A96S;B> £I  < £G  > D4ECD989?9A<R EG8SF CB BFABE<F9?PAB= A96S;>9. 
%A4K4?4 6OK<E?SRF 45EB?RFAGR A96S;>G CB HBD@G?9:  

£45E  =  √                                                                                         (23) 

<  BFABE<F9?PAGR A96S;>G £BFA  =  £45E  / $ ,                                            (24) 

"FABE<F9?PAGR A96S;>G 6OD4:4RF CDBEFB= 8DB5PR E 98<A<J9= 6 K<E?<F9?9:  
  789  $ -  C9D<@9FD  F9B8B?<FAB7B IB84 (EG@@4 7BD<;BAF4?PAOI CDB?B:9A<=). 

£BFA   =  
              <?<  (1/£45E  : $).                                                           (25) 

�A4@9A4F9?P B>DG7?S9FES 8B J9?OI K<E9?. 
   "FABE<F9?PA4S A96S;>4  £BFA   A9 8B?:A4 CD96OL4FP 8BCGEF<@GR BFABE<F9?PAGR A96S;-

>G £8BC.BFA  , >BFBD4S CD<A<@49FES D46AB=    
     ;        F.9.  £BFA  f   £8BC.BFA .  

�E?< £BFA   CB?GK<FES 5B?PL9
       , QFB ;A4K<F, KFB 6OK<E?9A<S 6OCB?A9AOE BL<5>4@< < 

<I A9B5IB8<@B A4=F< < <ECD46<FP.   
 'D46A<64RF CD<D4M9A<S >BBD8<A4F D4;89?PAB CB BES@ ) < '. �?S QFB7B 6OK<E?9AAO9 

?<A9=AO9 A96S;>< £I  < £G   D4ECD989?SRF 6 6OK<E?9AAO9 CD<D4M9A<S >BBD8<A4F E B5D4FAO@ 
;A4>B@ CDBCBDJ<BA4?PAB 7BD<;BAF4?PAO@ CDB?B:9A<S@ EFBDBA IB84, CGFT@ 66989A<S CBCD4-
6B>. #BCD46>< 6OK<E?SRF CB HBD@G?4@:  

       ·Ii =   
   di                                                                     (26) 

δG i  =   
   di   ,  (27) 

789   ·I i <  δG i -  CBCD46>< (8B?< A96S;B>, CD<IB8SM<9ES A4 i-GR EFBDBAG IB84) EBBF69F-
EF69AAB CB BES@ ) < '. #BCD46>< ;4C<EO64RF A48 6OK<E?9AAO@< CD<D4M9A<S@< 6 698B@BEF< 
>BBD8<A4F. 

�?S >BAFDB?S 6OK<E?SRF EG@@O CBCD46B> CB BES@, >BFBDO9 8B?:AO 5OFP D46AO 69?<-
K<A4@ A96S;B> E B5D4FAO@ ;A4>B@. �4F9@ 6OK<E?SRF <ECD46?9AAO9 CD<D4M9A<S >BBD8<A4F, 
>4> 4?795D4<K9E>GR EG@@G 6OK<E?9AAOI CD<D4M9A<= < CBCD46B>:   I <ECD i=    I 6OK i +  ·Ii(28)   G <ECDi=    G 6OK i+  δG i(29) 

%G@@O <ECD46?9AAOI CD<D4M9A<= >BBD8<A4F  ∑  I <ECD  <  ∑  G <ECD  8B?:AO 5OFP D46AO 
0, KFB S6?S9FES >BAFDB?9@ GD46A<64A<S.  
 

�@8<е@. 
�OK<E?S9@ 4?795D4<K9E><9 EG@@O CD<D4M9A<= >BBD8<A4F CB BES@:  



27 

∑  I 6OK  =  + 75,82               ∑  G 6OK  =  + 69,36  

         ∑  I 6OK  =  -  75,79               ∑  G 6OK  =  -  69,32 

�OK<E?S9@ A96S;>< 6 CD<D4M9A<SI >BBD8<A4F CB BES@:  
  £I  =  +  0,03    £G  =  + 0,04   

�5EB?RFA4S A96S;>4   £45E  =  √          =  0,05,  #9D<@9FD  $ =  227,68 

"FABE<F9?PA4S A96S;>4         £BFA   =  
            =  

                =  
      <      , 

CBQFB@G A96S;>< £I  < £G  @B:AB D4ECD989?SFP. &. >.  A96S;><@4?O CB K<E?9AAB@G ;A4K9A<R, 6 
A4L9@ CD<@9D9 A9F A9B5IB8<@BEF< BCD989?SFP CBCD46>< CB 6OL9 CD<698TAAO@ HBD@G?4@. 
$4ECD989?S9@ CBCD46>< A4 A4<5B?99 8?<AAO9 EFBDBAO IB84 < ;4C<EO649@ <I A48 6OK<E?9A-
AO@< CD<D4M9A<S@< >BBD8<A4F 6 7D4HO 14 <16 F45?<JO 8E B5D4FAO@ ;A4>B@ > 6OK<E?9A-
AO@.#B C9D6B= EFBDBA9 (E4@B= >BDBF>B=) CBCD46>< A9 D4ECD989?S9@. 
�OK<E?<@ EG@@O CBCD46B> CB BES@: ∑·I= (- 0,01) + (- 0,02) = - 0,03; 

           ∑·G = ( - 0,01) + (- 0,01) + (- 0,02) = - 0,04. 

#B?GK9AAO9 EG@@O CBCD46B> D46AO A96S;>4@ £I  < £G   E CDBF<6BCB?B:AO@ ;A4>B@, ;A4-
K<F D4ECD989?9A<9 6OCB?A9AB CD46<?PAB. �OK<E?S9@ <ECD46?9AAO9 CD<D4M9A<S >BBD8<A4F 
>4> EG@@G 6OK<E?9AAOI CD<D4M9A<= < CBCD46B>:   G <ECD 2  = +20,97 +(- 0,01) = + 20,96;   I <ECD 3  = - 28,16 + (- 0,01) = - 28,17;   G <ECD 3  = - 44,78 + (- 0,01) = - 44,79;   I <ECD 4  = + 69,75 + (- 0,02) = + 69,73;   G <ECD 4  = - 24,54 +  (- 0,02) = - 24,56. 

�ECD46?9AAO9 CD<D4M9A<S ;4C<EO649@ 6 7D4HO 17 < 18. 
�?S >BAFDB?S 6OK<E?S9@ EG@@O <ECD46?9AAOI CD<D4M9A<= >BBD8<A4F: 
  ∑  I <ECD  = + 6,07 + (- 47,63) +(- 28,17) + 69,73 = 0. 

  ∑  G <ECD  = + 48,39 + 20,96 + (- 44,79) + (- 24,56) = 0. 

3.ВOK<E?9A<9 >BBD8<A4F FBK9> 

�BBD8<A4FO FBK9> 6OK<E?SRF CBE?98B64F9?PAB, A4K<A4S E >BBD8<A4F C9D6B= FBK><: 
  ) CBE?  =  )CD98  +    I <ECD                                           (30) 

' CBE? =  ' CD98  +    G <ECD (31) 

�BAFDB?9@ CD46<?PABEF< 6OK<E?9A<= S6?S9FES CB?GK9A<9 >BBD8<A4F C9D6B= FBK><. 
'8B5A99 6OK<E?9A<9 CDB<;6B8<FP 6 EFB?5<>, EA4K4?4 CB BE< ), 4 ;4F9@ CB BE< '. 

 
�@8<е@.  

�OK<E?S9@ >BBD8<A4FO 6FBDB= < FD9FP9= FBK9> F9B8B?<FAB7B IB84: 
) 2  =  180,45 + 6,07 =  186,52         ' 2  =  617,22 + 48,39 =  665,61 

) 3  =  186,52  - 47,63 = 138,89   ' 3  =  665,61 +20,96  =  686,57 

�A4?B7<KAB 6OK<E?S9@ >BBD8<A4FO  K9F6TDFB= FBK>< < C9D6B=. #B 698B@BEF< >BBD8<A4F 
6<8AB, KFB >BBD8<A4FO FBK>< C9D6B= 6 >BAJ9 6OK<E?9A<= D46AO A4K4?PAO@ >BBD8<A4F4@. 

 

�BAFDB?PAO9 6BCDBEO 

1. +FB A4;O649FES CD<D4M9A<9@ >BBD8<A4F? 
2. �4> 6OK<E?SRFES CD<D4M9A<S >BBD8<A4F? 
3. "F K97B ;46<ESF ;A4>< CD<D4M9A<= >BBD8<A4F? 
4. �4> 6OK<E?SRFES A96S;>< 6 CD<D4M9A<SI >BBD8<A4F? 
5. #B >4>B= A96S;>9 EG8SF B 8BCGEF<@BEF< 6OK<E?9AAOI A96S;B> 6 ;4@>AGFB@ F9B8B-
?<FAB@ IB89? 

6. �4> 6OK<E?SRFES < D4ECD989?SRFES CBCD46>< 6 CD<D4M9A<SI >BBD8<A4F? 
7. $9L9A<9 >4>B= 79B89;<K9E>B= ;484K< CD<@9AS9FES CD< 6OK<E?9A<< >BBD8<A4F FB-
K9> F9B8B?<FAB7B IB84? 

8. � KT@ ;4>?RK49FES >BAFDB?P CD46<?PABEF< 6OK<E?9A<S >BBD8<A4F ;4@>AGFB7B 
F9B8B?<FAB7B IB84? 

 



28 

�D4>F<K9E>B9 ;4ASF<9 №14,15,16 

 

&9@4: !BEF46?9A<9 C?4A4 CB @4F9D<4?4@ F9B8B?<FAB= EP9@><. �4A9E9A<9 A4 C?4A F9B8B-
?<FAB= EP9@>< E<FG4J<<. ВOK<E?9A<9 C?BM48< CB?<7BA4. �HBD@?9A<9 C?4A4. ВO-

K<E?9A<9 C?BM48< CB?<7BA4. 
&9?P ;4ASF<S: 

!4GK<FPES CD46<?PAB CDB<;6B8<FP CBEFDB9A<9 C?4A4 CB >BBD8<A4F4@. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. #BEFDB<FP >BBD8<A4FAGR E9F>G. 
2. #BEFDB<FP C?4A F9B8B?<FAB7B IB84 CB >BBD8<A4F4@. 
3. !4A9EF< E<FG4J<R A4 C?4A. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

#?4A F9B8B?<FAB7B IB84 6OK9DK<649FES A4 ?<EF9 K9DFT:AB= 5G@47< HBD@4F4 �4 6    @4E-
LF459 1:500. 

1.�BEFDB9A<9 >BBD8<A4FAB= E9F>< 

�BBD8<A4FA4S E9F>4 6OK9DK<649FES 6 6<89 E9F>< >648D4FB6 EB EFBDBA4@< 25×25@, 6 @4E-
LF459 C?4A4 5×5 E@. !9B5IB8<@B9 >B?<K9EF6B >648D4FB6 E9F>< BCD989?S9FES <EIB8S <; ;A4K9-
A<= >BBD8<A4F FBK9> F9B8B?<FAB7B IB84 6 698B@BEF< >BBD8<A4F (F45?<J4 8). �?S QFB7B A4IB8SF 
D4;ABEF< >BBD8<A4F @9:8G @4>E<@4?PAO@< < @<A<@4?PAO@< ;A4K9A<S@< >BBD8<A4F. #B?G-
K9AAGR D4;ABEFP 89?SF A4 25@, B>DG7?SRF K4EFAB9 6 5B?PLGR EFBDBAG 3 QFB < 5G89F K<E?B 
>648D4FB6, A9B5IB8<@B9 8?S D4;@9M9A<S F9B8B?<FAB7B IB84 6AGFD< E9F>< >648D4FB6.  

#D< BJ<HDB6>9 >BBD8<A4FAB= E9F>< A9B5IB8<@B CB@A<FP, KFB 6 79B89;<< BEP   A4CD46-
?9A4 A4 E969D (EA<;G 669DI <?< 6 69DIA<= >D4= ?<EF4), 4 BEP ' – A4 6BEFB> (E?964 A4CD46B). #B-
QFB@G A<:ASS ?<A<S >648D4FB6 CB8C<EO649FES K<E?B@ @9APL<@, K9@  )@<A., 4 >D4=ASS ?964S 
?<A<S K<E?B@,  @9APL<@ K9@ '@<A., AB >D4FAO@ 25@.  

%9F>4 >648D4FB6 <@99F A4DG:AGR < 6AGFD9AARR D4@><, CDB698TAAO9 A4 D4EEFBSA<< 8DG7 
BF 8DG74 10 @@ < B5D4;GRM<9 ;4D4@BKAB9 BHBD@?9A<9 C?4A4. � AT@ BJ<HDB6O649FES >BBD8<-
A4FA4S E9F>4 >648D4FB6. 

� J9AFD4?PAB= K4EF< 6AGFD9AA9= D4@>< E9F>< >648D4FB6 EC?BLAO9 ?<A<< A9 CDB6B8SFES, 
4 CB>4;O64RF FB?P>B C9D9E9K9A<9 >BBD8<A4FAOI ?<A<= 6 6<89 >D9EF<>4 6 8<4@9FD9 5 9 6 @@ 6 
EBBF69FEF6<< E F45?<J9= 10 «"5D4;JO GE?B6AOI ;A4>B6 8?S FBCB7D4H<K9E><I C?4AB6 @4ELF4-
5B6 1:1000, 1:500». 
�@8<е@. "CD989?S9@ K<E?B >648D4FB6 CB BE< )nI  < CB BE< ' nG.  �?S QFB7B <; 698B@BEF< >B-
BD8<A4F (F45?<J4 4) 6O5<D49@ >BBD8<A4FO )@4>E.   186 @, ) @<A.   111 @, 
 ' @4>E.    687@,  ' @<A.   617 @. !B GK<FO64S >D4FABEFP EFBDBAO, D46AB= 25 @, A<:ASS ?<-
A<S >648D4F4 CB BE< ) A9 @B:9F 5OFP BJ<HDB64A4 110 @, 4 100 @ < 69DIASS 3 A9 185 @, 4 200 @, 
6OK<E?S9@   nI  =  (200 - 100): 25 = 4. �A4?B7<KAB, CB BE< ', ?964S ?<A<S >648D4F4 A9 @B:9F 
5OFP BJ<HDB64A4 ;A4K9A<9@ 617 @, 4 600 @; CD464S ?<A<S EBBF69FEF69AAB 3 700 @. �OK<E?S9@          
nG  =  (700 - 600): 25 = 4. !4 HBD@4F9 �4 K<E?B >648D4FB6 4 × 4 A9 CB@9M49FES.  B:AB G@9AP-
L<FP B8<A >648D4F A4 CB?B6<AG EFBDBAO (25: 2) = 12,50 @ < G8B5A99 6 A4L9@ CD<@9D9 QFB E89-
?4FP CB BE< ' E?964, BJ<HDB6>G A4K4FP EB ;A4K9A<S 612,50 @, >4> CB>4;4AB A4 «#?4A9 F9B8B-
?<FAB7B IB84» (D<E.14). 

&4>B9 D4;@9M9A<9 >648D4FB6 ECBEB5EF6G9F CD46<?PAB@G CB?B:9A<R LF4@C4 < KF9A<R 
F9>EF4 6 AT@, >BFBDO= D4;@9M49FES CB A4CD46?9A<R BE< ).  

 

2. �BEFDB9A<9 C?4A4 CB >BBD8<A4F4@ 

&BK>< F9B8B?<FAB7B IB84 A4ABESF A4 C?4A E CB@BMPR ?<A9=>< CBC9D9KAB7B @4ELF454. 
�?S QFB7B CD9864D<F9?PAB BCD989?SRF >648D4F, 6 >BFBDB@ A4IB8<FES FBK>4. �4F9@ CB 5B>B6O@ 
EFBDBA4@ >648D4F4 BF>?48O64RF BFD9;><, D46AO9 D4;ABEF< 45EJ<EE FBK>< < ?<A<< E9F><, CB?G-
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K9AAO9 FBK>< EB98<ASRF ?<A<9=  < 68B?P A9T BF>?48O64RF BFD9;B>, D46AO= D4;ABEF< BD8<A4F 
FBK>< < ?<A<< E9F><. 
�@8<е@. $4EE@BFD<@ A4A9E9A<9 FBK>< 1 F9B8B?<FAB7B IB84(E@. D<EGAB> 13). 

&BK>4 1 ()1 = 180,45;  '1 = 617,22) 5G89F ?9:4FP CB 
BE< ) @9:8G ?<A<S@<, BJ<HDB64AAO@< 175 < 200, 4 CB 
BE< ' 3 @9:8G ?<A<S@< 612,50 < 625 (D<E.13). �?S CB-
EFDB9A<S FBK>< BF>?48O649@ CB 5B>B6O@ EFBDBA4@ BF 
7BD<;BAF4?PAB= ?<A<< E J<HDB= 175 BFD9;><  (180,45 3 
175): 5 = 1,09 E@. %B98<AS9@ <I ?<A<9= < A4 A9= BF 69D-
F<>4?PAB= EFBDBAO >648D4F4, B5B;A4K9AAB= 612,50 BF-
>?48O649@ BFD9;B>, D46AO= (617,22 3 612,50): 5 = 0,95 E@ 
< CB?GK49@ FBK>G 1. %?98G9F A4CB@A<FP, CBK9@G 89?<FES 
D4;ABEFP >BBD8<A4F A4 5, F4> >4> @4ELF45 1:500 6 CBSE-
A<F9?PAO= C9D9698TAAO=, B;A4K49F  6 1 E@ 5 @, BFD9;>< 
CB?GK49@ 6 E@.  

 
 

$<E. 13 

�A4?B7<KAB EFDBSFES 6E9 8DG7<9 FBK>< IB84. #B?GK9AAO9 FBK>< A4>4?O64RF < B56B8SF 
>DG:>B@ 8<4@9FDB@ A9 5B?99 3 @@. &BK>< EB98<ASRF ?<A<S@< (6AGFDP >DG:>B6 ?<A<< A9 ;4-
6B8SF). ">B?B >4:8B= FBK>< ECD464 CB8C<EO64RF 9T AB@9D. %FBDBAO F9B8B?<FAB7B IB84 B5B-
;A4K4RF CDB6989A<9@ 7BD<;BAF4?PAB= ?<A<< > GE?B6AB= 9T E9D98<A9. %69DIG C<L9FES A4CD46-
?9A<9, ;484AAB9 8<D9>J<BAAO@ G7?B@ <?< DG@5B@, EA<;G 3 8?<A4 EFBDBAO 6 @9FD4I. 
 

3.�4A9E9A<9 E<FG4J<< A4 C?4A 

!4A9E9A<9 E<FG4J<< A4 C?4A 6OCB?ASRF 6 @4ELF459 CBEFDB9A<S C?4A4 (  1:500) CB 45-
D<EG 6 EBBF69FEF6<< E «'E?B6AO@< ;A4>4@< 8?S FBCB7D4H<K9E><I C?4AB6   1:5000, 1:2000, 
1:1000, 1:500». 

!9B5IB8<@O9 Q?9@9AFO E<FG4J<< CD<6989AO 6 F45?<J9 10 «"5D4;JO GE?B6AOI ;A4>B6». 
#D< CBEFDB9A<< I4D4>F9DAOI FBK9>, 6E9 6ECB@B74F9?PAO9 ?<A<< A4ABESF >4D4A84LB@, 

;A4K9A<S G7?B6 < D4EEFBSA<= A4 C?4A A9 6OC<EO64RF. 
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$<E.14. #?4A F9B8B?<FAB7B IB84 
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&45?<J4 10 

�5D4;JO GE?B6AOI ;A4>B6 

 

 
 

  
 

 

4.�CD989?9A<9 C?BM489= 

�OK<E?9A<9 C?BM48< GK4EF>4 4A4?<F<K9E><@ ECBEB5B@.  
 �ECB?P;GS @4F9D<4?O CD4>F<K9E>B= D45BFO № 10 BCD989?<FP C?BM48P CB?<7BA4 4A4?<F<K9-
E>< CB >BBD8<A4F4@ 97B 69DL<A. �E9 6OK<E?9A<S E69EF< 6 F45?<JG № 6.  
#?BM48P CB?<7BA4 4A4?<F<K9E><@ ECBEB5B@ BCD989?S9FES CB HBD@G?9:     
n                                            

2S = ∑'�()�-1 3 )�+1);                                                                                  (32) 

1 

 

n 

2S = ∑)k('�+1 3 '�-1)  , (33) 

1                                      

 

789 2S 3 G86B9AA4S C?BM48P, @2;    
)�, '� 3 >BBD8<A4FO FBK9> CB?<7BA4;  
n 3 K<E?B FBK9> CB?<7BA4;   
k 3 AB@9D FBK><.   
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"CD989?9A<9 C?BM48< CB?<7BA4 CB >BBD8<A4F4@ 

&45?<J4 11 

№ 
FB-
K9>  
 

�BBD8<A4FO $4;ABEF< #DB<;6989A<S 
) ' )�-1 3 

)�+1 
'�+1 3 
'�-1 

)� ('�+1 3 '�-

1) 

'�()�-1 3 )�+1)  
 

1 1000,0 1000,0 -154,34 -35,28 -35280,0 -154340,0 

2 1099,21 1034,65 -99,68 +118,75 +130531,19 -103133,91 

3 1099,68 1118,75 +98,72 +89,78 +98729,27 +110443,0 

4 1000,49 1124,43 +154,81 -48,82 -48843,92 +174073,01 

5 944,87 1069,93 0,49 124,43 -117570,17 +524,26     

   ∑ = 0 ∑ = 0 2S = 27566,37 2S = 27566,36 

S = 13783,18 @2 = 1,38 74.   
 

 

#D<@9K4A<9:  � F45?<J9 11 CD<6989A CD<@9D 6OK<E?9A<S C?BM48< CB >BBD8<A4F4@.     
 

�BAFDB?PAO9 6BCDBEO 

1. +FB A4;O649FES F9B8B?<FAO@ IB8B@? 
2. +FB A4;O649FES >BBD8<A4F4@< FBK9>? 
3. +FB A4;O649FES E<FG4J<9=? 
4. +FB F4>B9 45D<E? 
5. � >4>B= E<EF9@9 >BBD8<A4F EFDB<FES C?4A F9B8B?<FAB7B IB84? 
6. �4><9 ECBEB5O E<FG4J<< CD<@9ASRFES CD< A4A9E9A<< 9T A4 C?4A? 
7. �4> BCD989?<FP C?BM48P CB?<7BA4 CB >BBD8<A4F4@ 97B 69DL<A? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

1.  .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
2. 'E?B6AO9 ;A4>< 8?S FBCB7D4H<K9E><I C?4AB6 @4ELF45B6 1:5000, 1:2000, 1:1000, 

1:500. 

 

�D4>F<K9E>B9 ;4ASF<9 №17,18 

&9@4:   �5D45BF>4 @4F9D<4?B6 F4I9B@9FD<K9E>B= EN9@>< 

 

&9?P ;4ASF<S: 
!4GK<FPES B5D454FO64FP :GDA4? F4I9B@9FD<K9E>B= EP9@><. 

 

"59EC9K9AABEFP ;4ASF<S: &4I9B@9FD<K9E><= :GDA4?. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. �OK<E?<FP 7BD<;BAF4?PAB9 CDB?B:9A<9. 
2. �OK<E?<FP G7?O A4>?BA4. 
3. �OCB?A<FP CD96OL9A<S < BF@9F><. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

#B 84AAO@ CB?96OI <;@9D9A<= B5D45BF4FP F4I9B@9FD<K9E><= :GDA4? (F45?<J4 12).   

 

 

&4I9B@9FD<K9E><= :GDA4? 
&45?<J4 12.  
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№
 F
BK
><
  

 

"FEK9FO   
 

�BD<;BA-
F4?PAB 9 
CDB?B:9-
A<9, d, @.   
 

'7B? 
A4>?B
A4 ν  
 

#D96O-
L9A<9  h, 
@.  
 

"F@9F-
><, !, 
@.  
 

#D<@9-
K4A<9  
 

#B 
84?P
AB 
@9DG, 
�   
 

#B 
69DF<-
>4? 
PAB@G 
>DG7G, 
��  
 

#B 7B-
D<;BAF4 
?PAB@G 
>DG7G, 
 �   
 

     

%F4AJ<S �:  i = υ = 1,41@,   " = -0º01'  !� = 100,00 @. �<@5 7BD<;BAF4?PAB7B >DG74 
BD<9AF<DB64A CB @47A<FAB@G @9D<8<4AG. 
1 100,0 -2º06' 55º19' 99,9 -2°05' -3,63 96,37    

2 104,8 -1º07' 87º46' 104,8 -1°06' -2,02 97,98    

3 100,4 -2º28' 126º18'        

4 130,4 -3º58' 150º20'      

5 75,3 -4º13' 211º12'      

6 64,7 +1º44' 258º25'        

7 90,4 -2º25' 320º08'      

8 69,6 -5º11' 342º53'      

9 124,6 -4º18' 34º27'     ν = 2,2 @. 
 

 

   #BDS8B> D45BFO:  
1. � F4I9B@9FD<K9E>B@ :GDA4?9 (F45?<J4 12) 6OK<E?<FP G7?O A4>?BA4 ν. %N9@>4 D9?P9H4 6O-
CB?A9A4 CD< ��, CBQFB@G 6BECB?P;G=F9EP HBD@G?B=: ν = �� 3  ".  
2. #B 69?<K<A9 G7?4 A4>?BA4 ν < 84?PAB@9DAB@G D4EEFBSA<R � 6O5D4FP <; F4I9B@9FD<K9E><I 
F45?<J 7BD<;BAF4?PAB9 CDB?B:9A<9 d < CD96OL9A<9 h.  #D< BFEGFEF6<< F4I9B@9FD<K9E><I 
F45?<J D4EEFBSA<S < CD96OL9A<S 6OK<E?SRFES CB HBD@G?4@ E <ECB?P;B64A<9@ F45?<J A4FG-
D4?PAOI ;A4K9A<= FD<7BAB@9FD<K9E><I HGA>J<= ( F45?<J4 �D48<E4).   
d = � * cos2 ν;    #D< ν f 2º    d = �;                                                      (34) 

 

h = 
  * �sin 2ν + i 3 υ;                                                                              (35) 

h = 
    * �sin 2ν;                                                                                      (36) 

789  i 3 6OEBF4 CD<5BD4;  υ 3 6OEBF4 A46989A<S.  
 #D96OL9A<9 A4 FBK>G 9 6OK<E?<FP CB CB?AB= HBD@G?9 E GK9FB@ 6OEBFO CD<5BD4 < A46989A<S, 
A4 6E9 BEF4?PAO9 FBK>< 3 CB EB>D4M9AAB= HBD@G?9.   
3. �OK<E?<FP BF@9F>< D99KAOI FBK9>.  
"F@9F>G EF4AJ<< � CD<ASFP D46AB=   
!� = 100,00 + NL<HD (@);                                                                    (37) 

  789  NL<HD 3 869 CBE?98A<9 J<HDO L<HD4 6  @9FD4I.  
#D<@9D:  ,<HD:  03  !� = 100,00 +3 = 103,0 @.                             
 49  !� = 100,00 + 49 = 149,0 @.  
!D.F = !� + h                                                                                        (38) 

 

#D<@9K4A<9:  � F45?<J9 12 CD<6989A CD<@9D B5D45BF>< 8?S 86GI D99KAOI FBK9>. %FG89AFG 
A9B5IB8<@B E4@BEFBSF9?PAB 6OK<E?SFP 7BD<;BAF4?PAO9 D4EEFBSA<S, G7?O A4>?BA4, CD96OL9-
A<S < BF@9F>< 8?S 6E9I BEF4?PAOI FBK9>. 
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�D4>F<K9E>B9 ;4ASF<9 №19,20,21 

&9@4:   !BEF46?9A<9 C?4A4 CB @4F9D<4?4@ F4I9B@9FD<K9E>B= EN9@>< 6 7BD<;BAF4?SI. 
�4A9E9A<9 E<FG4J<< A4  C?4A CB @4F9D<4?4@ F4I9B@9FD<K9E>B= EN9@>< 6 7BD<;BA-

F4?SI. 
 

&9?P ;4ASF<S: 
!4GK<FPES EBEF46?SFP FBCB7D4H<K9E><= C?4A. 

�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: &4I9B@9FD<K9E><= :GDA4? . 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. %BEF46<FP FBCB7D4H<K9E><= C?4A. 

2. !4A9EF< E<FG4J<R. 
 

�BDS8B> 6OCB?A9A<S D45BFO 

#B 84AAO@ F45?<JO 12 < 45D<E4 (D<E. 15) CBEFDB<FP FBCB7D4H<K9E><= C?4A 6 @4ELF459 1 : 
2000 E E9K9A<9@ D9?P9H4 h = 2,0 @.     

#BDS8B> D45BFO:  
1. !4 ?<EF9 K9DF9:AB= 5G@47< HBD@4F4 �-4, CD<@9DAB 6 J9AFD9, A4@9F<FP FBK>G � < CDB69EF< 
K9D9; A99 69DF<>4?PAGR ?<A<R 3 A4CD46?9A<9 @47A<FAB7B @9D<8<4A4 %2.  
2. #D< CB@BM< FD4AECBDF<D4 BF E969DAB7B >BAJ4 @47A<FAB7B @9D<8<4A4 BF?B:<FP CB IB8G K4-
EB6B= EFD9?>< ;A4K9A<S 7BD<;BAF4?PAOI G7?B6 (@47A<FAOI 4;<@GFB6) A4 6E9 D99KAO9 FBK>< < 
CDB69EF< A4CD46?9A<9.  
3. !4 CDB6989AAOI A4CD46?9A<SI BF FBK>< � 6 @4ELF459 1 : 2000 BF?B:<FP 7BD<;BAF4?PAO9 
CDB?B:9A<S < A4>B?BFP FBK><. &BK>< B569EF< >DG:>B@ 8<4@9FDB@ 1 @@. %CD464 BF FBK>< 6 6<-
89 8DB5< G>4;4FP: 6 K<E?<F9?9 AB@9D FBK><, 4 6 ;A4@9A4F9?9 99 BF@9F>G.  
4. #B 84AAO@ 45D<E4 A4A9EF< E<FG4J<R (7DGAFB6GR 8BDB7G) < CDB69EF< 7BD<;BAF4?< K9D9; 2@ 
CB 6OEBF9. �AF9DCB?SJ<R 7BD<;BAF4?9= 6OCB?ASFP 7D4H<K9E><@ ECBEB5B@. "F@9F>< 7BD<;BA-
F4?9= 8B?:AO 5OFP K9FAO@<, A4CD<@9D 78,80,82 < F. 8. �BD<;BAF4?<, >D4FAO9 10 @9FD4@ CB>4-
;O64RFES A4 C?4A9 GFB?M9AAO@<.  
5. #B87BFB6?9AAO= C?4A 6 >4D4A84L9 BHBD@<FP 6 FGL<. �BD<;BAF4?< 6OK9DF<FP < CB8C<E4FP 
>BD<KA96B= (>D4EAB=) FGLPR, 4 6E9 BEF4?PAO9 Q?9@9AFO C?4A4 3 K9DAB= FGLPR (E@. D<E. 16).      
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$<E.15  �5D<E 
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$<EGAB> 16. #?4A F4I9B@9FD<K9E>B= EP9@>< 

 

�?S EBEF46?9A<S FBCB7D4H<K9E><I C?4AB6 6OCB?ASRF F4I9B@9FD<K9E>GR EN9@>G GK4EF-
>4. #D< F4I9B@9FD<K9E>B= EN9@>9 E<FG4J<R EA<@4RF CB?SDAO@ ECBEB5B@, 4 D9?P9H 3 FD<7B-
AB@9FD<K9E><@. %N9@BKAO@ B5BEAB64A<9@ F4I9B@9FD<K9E>B= EN9@>< @B7GF E?G:<FP 6 ;46<-
E<@BEF< BF E?B:ABEF< D9?P9H4 F9B8B?<FAB-A<69?<DAO9 IB8O, F9B8B?<FAB6OEBFAO9 < F4I9B-
@9FD<K9E><9 IB8O.   #D< EN9@>9 GK4EF>4 A4 >4:8B= EF4AJ<< ?<@5 BD<9AF<DGRF ?<5B CB ?<A<< 
IB84, CB <EF<AAB@G <?< @47A<FAB@G @9D<8<4AG. %4@O@ FBKAO@ BD<9AF<DB64A<9@ EK<F49FES 
BD<9AF<DB64A<9 ?<@54 CB ?<A<<. #D< EN9@>9 GK4EF>4 E >4:8B= EF4AJ<< C9D<B8<K9E>< CDB69-
DSRF BD<9AF<DB6>G ?<@54. � CDBJ9EE9 EN9@>< GK4EF>4 6989FES :GDA4? F4I9B@9FD<K9E>B= 
EN9@>< < 45D<E. �4@9D4?PA4S B5D45BF>4 D9;G?PF4FB6 F4I9B@9FD<K9E>B= EN9@>< ;4>?RK49FES 6 
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B5D45BF>9 F4I9B@9FD<K9E>B7B :GDA4?4 < CBEFDB9A<< FBCB7D4H<K9E>B7B C?4A4 GK4EF>4.   9EFB 
AG?S < G7B? A4>?BA4 F9B8B?<FB@ 2&30# BCD989?SRF CB E?98GRM<@ HBD@G?4@:   
 

 " =       ;                                                                                           (39) 

ν =  " 3 �#;    (40) 

ν = �� 3  ";                                                                                         (41) 

 ν = �� 3 �#;        (42) 

#D96OL9A<S < 7BD<;BAF4?PAO9 CDB?B:9A<S BCD989?SRF CB HBD@G?4@:   
 

d = � * cos2 ν;                                                                                         (43) 

h2 =  
  � * sin 2ν + i - υ + f;             (44) 

789  � 3 D4EEFBSA<9, <;@9D9AAB9 84?PAB@9DB@          
ν 3 G7B? A4>?BA4;           
i 3 6OEBF4 CD<5BD4;          
υ 3 6OEBF4 A46989A<S A4 D9=>G;          
 f 3 CBCD46>4 ;4 >D<6<;AG �9@?< < D9HD4>J<R (66B8<FES CD< � g 300,0 @)  

�B <;59:4A<9 BL<5B> CBEFDB9AAO= C?4A GK4EF>4 FM4F9?PAB >BDD9>F<DG9FES 6 CB?9.    
 

�BAFDB?PAO9 6BCDBEO 

1. � K9@ ;4>?RK49FES EGMABEFP F4I9B@9FD<K9E>B= EN9@><?  
2. +FB S6?S9FES EN9@BKAO@ B5BEAB64A<9@ F4I9B@9FD<K9E>B= EN9@><?  
3. �4> BCD989?<FP @9EFB AG?S 69DF<>4?PAB7B >DG74? 
4. �4><@< @9FB84@< EA<@49FES E<FG4J<S < D9?P9H CD< F4I9B@9FD<K9E>B= EN9@>9?  
5. �4> EBD<9AF<DB64FP ?<@5 F4I9B@9FD4? 
6. >4>4S 8B>G@9AF4J<S 6989FES CD< CDB<;6B8EF69 F4I9B@9FD<K9E>B= EN9@><?  
7. � K9@ ;4>?RK49FES >4@9D4?PA4S B5D45BF>4 D9;G?PF4FB6 F4I9B@9FD<K9E>B= EN9@><?  
8. #B >4><@ HBD@G?4@ 6OK<E?S9FES CD96OL9A<9 A4 D99KAO9 FBK>< < 7BD<;BAF4?PAO9 CDB?B-
:9A<S? 

 

�D4>F<K9E>B9 ;4ASF<9 №22 

&9@4:   �EE?98B64A<9 >BAEFDG>J<< A<69?<DB6 �3, �3�, 2�-10��, 4�3�� < A<69?<DAOI 
D99>. �D<6989A<9 A<69?<D4 6 D45BK99 CB?B:9A<9. 

 

&9?P ;4ASF<S: 
�;GK<FP >BAEFDG>J<R A<69?<D4, CBASFP CD<AJ<C D45BFO. #D<B5D9EF< CD4>F<K9E><9 

A46O>< CB 6OCB?A9A<R CB69DB> A<69?<D4 �3. 

�B8O HBD@<DG9@OI >B@C9F9AJ<=: "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: A<69?<D !3, A<69?<DAO9 D9=><. 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. �;GK<FP GEFDB=EF6B A<69?<D4 !3. 
2. �;GK<FP BEAB6AO9 BE< A<69?<D4. 
3. #D<6989A<9 A<69?<D4 6 D45BK99 CB?B:9A<9. %ASF<9 BFK9FB6. 
4. !<69?<DAO9 D9=><, EFDB9A<9 , 6<8O. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

 

!<69?<D - 79B89;<K9E><= CD<5BD, CD98A4;A4K9AAO= 8?S BCD989?9A<S CD96OL9A<= E 
CB@BMPR 7BD<;BAF4?PAB7B 6<;<DAB7B ?GK4.  !<69?<D !-3 (D<E. 17) BFABE<FES > >?4EEG FBKAOI 
A<69?<DB6. %D98ASS >648D4F<K9E>4S BL<5>4 C9D984K< 6OEBF A4 1 >@ A<69?<DAB7B IB84 EBEF46-
?S9F A9 5B?99 3 @@.    
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$<E. 17. !<69?<D !-3 

 

'EFDB=EF6B CD<6989AB A4 D<E. 18.     

 
$<E. 18. 'EFDB=EF6B A<69?<D4 !-3: 1 - ;D<F9?PA4S FDG54; 2 - HB>GE<DGRM<= 6<AF ;D<-

F9?PAB= FDG5O; 3, 4 - ;4>D9C<F9?PAO= < A46B8SM<= 6<AFO; 5 - >DG7?O= GDB69AP; 6 - <ECD46<-
F9?PAO9 6<AFO >DG7?B7B GDB6AS; 7 - CB8N9@AO9 6<AFO; 8 - CB8EF46>4; 9 - Q?964J<BAAO= 6<AF; 
10 - B>G?SD E 8<BCFD<=AO@ >B?PJB@ 8?S HB>GE<DB6>< FDG5O CB 7?4;G; 11 - <ECD46<F9?PAO9 
6<AFO J<?<A8D<K9E>B7B GDB6AS; 12 - J<?<A8D<K9E><= GDB69AP. 

 

"EAB6AO9 BE< A<69?<D4 (D<E. 19):  ZZ 3 6<;<DA4S BEP ;D<F9?PAB= FDG5O;  VV 3 BEP 6D4-
M9A<S CD<5BD4;  HH 3 BEP J<?<A8D<K9E>B7B GDB6AS;  UU 3 BEP >DG7?B7B GDB6AS.    

 
$<E. 19. "EAB6AO9 BE< A<69?<D4 

 

�?S 6OCB?A9A<S <;@9D9A<= A<69?<D GEF4A46?<64RF A4 LF4F<69 < CB8N9@AO@< 6<AF4@< 
7 CD<6B8SF 6 AG?P-CGA>F CG;OD9> >DG7?B7B GDB6AS 5.  #B?P;GSEP ;4>D9C<F9?PAO@ 3 < A46B8S-
M<@ 4 6<AF4@<, A46B8SF ;D<F9?PAGR FDG5G A4 D9=>G. �D4M9A<9@ 8<BCFD<=AB7B >B?PJ4 B>G?S-
D4 10 HB>GE<DGRF FDG5G 5CB 7?4;G6 < 6D4M9A<9@ 7B?B6>< HB>GE<DGRM97B 6<AF4 2 - 5CB CD98-
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@9FG6. � CB?9 ;D9A<S FDG5O 5G8GF 6<8AO LFD<I< E9F>< A<F9=, <;B5D4:9A<9 A<69?<DAB= D9=>< 
< 6 BF89?PAB@ B>BL>9 - <;B5D4:9A<S 86GI CB?B6<AB> J<?<A8D<K9E>B7B GDB6AS (D<E. 20).   

 
$<E. 20.  #B?9 ;D9A<S ;D<F9?PAB= FDG5O A<69?<D4: BFEK9F CB D9=>9 D469A 1439 @@ 

 

�D4M4S Q?964J<BAAO= 6<AF 9 (D<E. 18), <;@9ASRM<= A4>?BA FDG5O 1 < J<?<A8D<K9E>B-
7B GDB6AS 12, CD<6B8SF BEP GDB6AS 6 7BD<;BAF4?PAB9 CB?B:9A<9. "EP GDB6AS 7BD<;BAF4?PA4, 
9E?< 97B CG;OD9> A4IB8<FES 6 AG?P-CGA>F9, A4 KFB G>4;O649F EB6@9M9A<9 >BAJB6 <;B5D4:9A<= 
CB?B6<AB> GDB6AS 6 CB?9 ;D9A<S FDG5O (D<E. 20). "FEK9F 59DGF CB ED98A9@G LFD<IG E9F>< A<-
F9=.    

�<69?<DAO9 D9=><        
!<69?<DAO9 D9=>< <;7BF46?<64RFES <; 89D96SAAB7B 5DGE>4 86GF46DB6B7B E9K9A<S FB?-

M<AB= 2-3 E@, 8?<AB= 4@, 3@, 1.5@. 1.2@ < >BDBK9, E>?48AO9 < J9?PAO9 (D<E.21,4). "EAB6A4S 
L>4?4 (K9DA4S EFBDBA4) EBEFB<F <; K9D98GRM<IES K9DAOI < 59?OI E4AF<@9FDB6OI 89?9A<=. 
%K9F 89?9A<= 698GF BF AG?S, EB6@9M9AAB7B E BEAB64A<9@ D9=><, A4;O649@B7B «CSF>B=». !4 
8BCB?A<F9?PAB= L>4?9 (>D4EA4S EFBDBA4) A4K4?PAO= BFEK9F 6OD4:49FES BCD989?9AAO@ K<E-
?B@. $4;ABEFP BFEK9FB6 CB BEAB6AB= < 8BCB?A<F9?PAB= L>4?4@ D9=>< 8B?:A4 BEF464FPES 6E9-
784 CBEFBSAAB=, KFB E?G:<F >BAFDB?9@ CD46<?PABEF< EASF<S BFEK9FB6 CB D9=>9 A4 EF4AJ<<.         
� >B@C?9>F A<69?<D4 E CDS@B= FDG5B= 6IB8SF D9=>< E CDS@O@< A48C<ES@<. �?S G8B5EF64 <  
5OEFDBFO GEF4AB6>< A<69?<DAO9 D9=>< <AB784 EA45:4RF >DG7?O@< GDB6AS@<. $9=>< @4D><-
DGRF F4>: A4CD<@9D, $!-10#3000%, KFB B;A4K49F, KFB QF4 D9=>4 A<69?<DA4S, EB L>4?B= 89?9-
A<S 10@@, CDS@B= A48C<EPR J<HD, 8?<AB= 3000@@, E>?48A4S.        

#D< CDB<;6B8EF69 A<69?<DB64A<S I < II >?4EEB6 <ECB?P;GRFES LFD<IB6O9 <A64DAO9 
D9=>< (D<E.21,5). �B 6D9@S D45BFO D9=>< EF46SF A4 54L@4>< (D<E.21.7), >BEFO?< (D<E.21,6)   <?<  
89D96SAAO9 >B?PS.  
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$<E.21. $9=>< 

4 3 D9=>4 $!-10; 5 3 <A64DA4S D9=>4 $!-05 6 CB?9 ;D9A<S FDG5O; 6 3 >BEFO?P;                                
7 - 54L@4> 

 

�BAFDB?PAO9 6BCDBEO 

1. !4;B6<F9 BEAB6AO9 Q?9@9AFO A<69?<D4?  
2. �?S K97B CD98A4;A4K9A A<69?<D?  
3. �4> CD<69EF< A<69?<D 6 D45BK99 CB?B:9A<9? 
4. �4> 6;SFP BFK9F CB D9=>9?  

 

 

�D4>F<K9E>B9 ;4ASF<9 №23,24 

&9@4:   �D<6989A<9 A<69?<D4 6 D45BK99 CB?B:9A<9. �B69D>< A<69?<D4. �CD989?9A<9 CD9-
6OL9A<=.  

 

&9?P ;4ASF<S: 
�;GK<FP @9FB8<>G <;@9D9A<S CD96OL9A<S A4 EF4AJ<< F9IA<K9E>B7B A<69?<DB64A<S. 

#D<B5D9EF< CD4>F<K9E><9 A46O>< CB 6OCB?A9A<R CB69DB> A<69?<D4 �3. 

�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: A<69?<D !3, A<69?<DAO9 D9=><. 

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. !4GK<FPES 6OCB?ASFP A<69?<DB64A<9 ECBEB5B@ 5<; E9D98<AO6. 
2. !4GK<FPES 6OCB?ASFP A<69?<DB64A<9 ECBEB5B@ 56C9D986. 
3. !4GK<FPES ;4ABE<FP D9;G?PF4FO 6 :GDA4? F9IA<K9E>B7B A<69?<DB64A<S. 
4. !4GK<FPES 6OK<E?SFP CD96OL9A<S. 
5. !4GK<FPES 6OCB?ASFP CB69D>< < REF<DB6>G A<69?<D4. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

&9IA<K9E>B9 A<69?<DB64A<9 6OCB?AS9FES ECBEB5B@ «<; E9D98<AO» (D<E.22,4), F.9. A<69-
?<D GEF4A46?<649FES CBE9D98<A9 @9:8G FBK>4@<, D4;ABEFP «C?9K» A9 8B?:A4 CD96OL4FP 10@.     



41 

#D< GEF4AB6>9 LF4F<64 A9B5IB8<@B 7B?B6>G LF4F<64 GEF4AB6<FP 7BD<;BAF4?PAB, A4 6O-
EBF9 7DG8< A45?R84F9?S. "EP 6D4M9A<S A<69?<D4 CD<6B8<FES 6 BF69EAB9 CB?B:9A<9 CB >DG7-
?B@G GDB6AR E CB@BMPR CB8N9@AOI 6<AFB6 CB8EF46><. 'EF4A46?<64RF FDG5G CB 7?4;G: 6D4-
M9A<9@ 7B?B6>< B>G?SD4 8B5<64RFES D9;>B7B <;B5D4:9A<S E9F>< A<F9=. �4F9@ FDG5G A46B8SF 
A4 D9=>G < 6D4M9A<9@ 6<AF4 >D9@4?P9DO 8B5<64RFES K9F>B7B <;B5D4:9A<S D9=><.   

�D4M9A<9@ Q?964J<BAAB7B 6<AF4 FBKAB EB6@9M4RF <;B5D4:9A<S >BAJB6 CG;ODP>4 6 
CB?9 ;D9A<S FDG5O, CD<6B8S GDB69AP  «6 >BAF4>F» (D<E.21,5).         

� QFBF @B@9AF, CB?P;GSEP ED98A9= 7BD<;BAF4?PAB= A<FPR, EA<@4RF BFEK9F CB D9=>9. 
�9J<@9FDO EK<FO64RF CB A48C<ES@ A4 D9=>9, E4AF<@9FDO BCD989?SRF CB K<E?G 89?9A<= D9=-
><, 4 @<??<@9FDO BJ9A<64RF A4 7?4;.  

 

 
 

$<E.22.4 3ECBEB5 A<69?<DB64A<S «<; E9D98<AO»; 5 3 ECBEB5 A<69?<DB64A<S «6C9D98». 
 

"FEK9FO EA<@4RF < ;4C<EO64RF 6 :GDA4? F9IA<K9E>B7B A<69?<DB64A<S 6 E?98GRM9@ 
CBDS8>9:  

1) BFEK9F CB K9DAB= EFBDBA9 ;48A9= D9=>< 4K;      
2) BFEK9F CB K9DAB= EFBDBA9 C9D98A9= D9=>< 6K;       
3) BFEK9F CB >D4EAB= EFBDBA9 C9D98A9= D9=>< 6>;      
4) BFEK9F CB >D4EAB= EFBDBA9 ;48A9= D9=>< 4>;  
#D96OL9A<S 6OCB?ASRFES CB >D4EAB= < K9DAB= EFBDBA4@ D99>, >4> D4;ABEFP BFEK9FB6 

«;48A<9» @<AGE «C9D98A<9»: 
h>=4>-6>                       (45), 

hK=4K -6K                    (46). 

�BAFDB?P CD46<?PABEF< <;@9D9A<= A4 EF4AJ<< ;4>?RK49FES 6 FB@, KFB CD96OL9A<S, CB-
?GK9AAO9 CB >D4EAO@ < K9DAO@ BFEK9F4@, A9 8B?:AO  BF?<K4FPES 5B?99, K9@ A4 5 @@, F.9.   

│ hK 3h>│f  5@@. 
#D<@9D ;4C<E< 6 :GDA4?9 F9IA<K9E>B7B A<69?<DB64A<S CB>4;4A 6 F45?. 13.     "F@9F>4  

FBK>< � 6OK<E?S9FES 4?795D4<K9E><@ E?B:9A<9@ BF@9F>< FBK>< �, >BFBD4S 84A4 6 @9FD4I, EB 
ED98A<@ CD96OL9A<9@, >BFBDB9 84AB 6 @@. #D< 6OK<E?9A<SI CD96OL9A<9 6 @@ A9B5IB8<@B 
C9D969EF< 6 @9FDO.    
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�GDA4? F9IA<K9E>B7B A<69?<DB64A<S.                             &45?<J4 13 

 

 
 

 

�B69D>< < REF<DB6>< A<69?<DB6       
#D< CB87BFB6>9  A<69?<D4 > D45BF9  6OCB?ASRF E?98GRM<9 CB69D><:  
1. #B69D>4 CD46<?PABEF< GEF4AB6>< >DG7?B7B GDB6AS;  
2. #B69D>4 CD46<?PABEF< GEF4AB6>< E9F>< A<F<;  
3. #B69D>4 A<69?<D4 A4 7?46AB9 GE?B6<9.                   
 

 
$<E.23.#B69D>< A<69?<D4: 4,5,64EI9@4 D4ECB?B:9A<S BE9=; 7- CB?B:9A<9 A<69?<D4 CD< 

CB69D>9 7?46AB7B GE?B6<S; 8- CB?B:9A<S CG;ODP>4 >DG7?B7B GDB6AS. 
 

1-4S CB69D>4. 'E?B6<9 CB69D><: BEP >DG7?B7B GDB6AS UU 8B?:A4 5OFP C4D4??9?PA4 BE< 
6D4M9A<S JJ A<69?<D4 (D<E. 23,4  < 23,8).         

�D4M9A<9@ FD9I CB8N9@AOI 6<AFB6 FD979D4 CG;OD9> >DG7?B7B GDB6AS CD<6B8SF A4 E9-
D98<AG. �4F9@ 69DIARR K4EFP A<69?<D4 CB6BD4K<64RF A4  180°. �E?< CD< QFB@ CG;OD9> BEF49F-
ES 6 J9AFD9, FB CB69D>4 6OCB?A9A4. #D< E@9M9A<< CG;ODP>4 5B?99, K9@ A4 1.5 89?9A<S, 6OCB?-
ASRF REF<DB6>G: 89=EF6GS <ECD46<F9?PAO@< 6<AF4@< GDB6AS E@9M4RF CG;OD9> 6 EFBDBAG 
AG?P - CGA>F4 A4 CB?B6<AG BF>?BA9A<S. !4 6FBDGR CB?B6<AG BF>?BA9A<S CG;OD9> E@9M49FES 
CB8N9@AO@< 6<AF4@<.        
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2-4S CB69D>4. 'E?B6<9 CB69D><: 7BD<;BAF4?PA4S A<FP E9F>< �� 8B?:A4 5OFP C9DC9A-
8<>G?SDA4 BE< 6D4M9A<S JJ A<69?<D4(D<E.23,5).  

!46B8SF FDG5G A<69?<D4 A4 D9=>G A4 D4EEFBSA<< 20-30@ ?96O@ >BAJB@ ED98A9= 7BD<-
;BAF4?PAB= A<F< < EA<@4RF BFEK9F CB D9=>9. !9@AB7B  CB69DAG6 FDG5G, A46B8SF A4 D9=>G CD4-
6O= >BA9J ED98A9= 7BD<;BAF4?PAB=  A<F< < EA<@4RF BFEK9F CB D9=>9. �E?< BFEK9FO D4;?<K4-
RFES, FD95G9FES REF<DB6>4 E9F>< A<F9=. �?S QFB7B BE?45?SRF ;4>D9C<F9?PAO9 6<AFO B>G?SD4 > 
;D<F9?PAB= FDG59 < CB6BD4K<64RF B>G?SD E E9F>B= A<F9= 6 AG:AGR EFBDBAG.        

3-FPS CB69D>4. #B69D>4 A<69?<D4 A4 7?46AB9 GE?B6<9. 'E?B6<9 CB69D><:   6<;<DA4S BEP 
VV ;D<F9?PAB= FDG5O 8B?:A4 5OFP C4D4??9?PA4 BE< J<?<A8D<K9E>B7B GDB6AS  UU (8?S A<69-
?<DB6 E J<?<A8D<K9E><@ GDB6AS@< D<E.23,6).        

#B69D>4 CDB<;6B8<FES 86B=AO@ A<69?<DB64A<9@ ?<A<< 8?<AB= 50-75@ 3 ECBEB5B@ «<; 
E9D98<AO» < ECBEB5B@ «6C9D98». !4 >BAJ4I ?<A<< �� A4 >B?PS GEF4A46?<64RF D9=><. 'EF4AB-
6<6 A<69?<D A4 D46AOI D4EEFBSA<SI BF D99>, 59DGF BFEK9FO ³1 CB ;48A9= <  b1 CB C9D98A9= D9=-
>4@. 1F< BFEK9FO   ³1  < b1 BF?<K4RF BF CD46<?PAOI  ³1CD  <     b1CD A4 B8AG < FG :9 BL<5>G Δ1 

(D<E.23,7). #D96OL9A<9  CB8EK<FO649FES:  
 

h1=³1 - b1 = (³1CD + Δ1) 3 (b1CD + Δ1) = ³1CD - b1CD                                  (47). 

 

#D96OL9A<9, A4=89AAB9 ECBEB5B@ <; E9D98<AO CB?GK49FES CD46<?PAO@, F.>. BL<5>4 Δ1 

<E>?RK49FES.          
�4F9@ QF< :9 FBK>< A<69?<DGRFES ECBEB5B@ «6C9D98», >B784 A<69?<D GEF4A46?<649FES 

;4 ;48A9= D9=>B= A4 D4EEFBSA<< 2-3 @9FD4 (D<E. 23,7). �9DGFES BFEK9FO CB 5?<:A9= FBK>9 b2 < 
84?PA9= D9=>9 42. "FEK9F b2 CD4>F<K9E>< 59;BL<5BKAO= <;-;4 @4?BEF< D4EEFBSA<S BF A<69?<D4 
8B D9=><, F.9. b 2 =  b 2CD; BFEK9F 42 EB89D:<F BL<5>G x, F.9. 42= 42CD + x .       

#D96OL9A<9  
h2 =  ³2 - b2 = (³2CD + I) 3 b2CD = (³2CD 3 b2CD) + x.                                  (48). 

 B:AB EK<F4FP, KFB  
h1=  ³1CD 3 b1CD = ³2CD 3 b2CD,   (49) 

,CBFB@G  h2= (³2CD 3 b2CD) + x = h1  +  x. (50). 

 

%D46A<649@ CD96OL9A<S, A4=89AAO9 ECBEB5B@ «<; E9D98<AO» < ECBEB5B@ «6C9D98»  
 

h1 -  h2 = x.        (51) 

 

     �E?< | x | f 4@@, FB 7?46AB9 79B@9FD<K9E>B9 GE?B6<9 6OCB?AS9FES.       
 �E?< QFB GE?B6<9 A9 6OCB?AS9FES, FB FD95G9FES REF<DB6>4.        
�?S 6OCB?A9A<S REF<DB6>< CD986OK<E?SRF CD46<?PAO= BFEK9F A4 84?PARR D9=>G    
 

42CD = 42 - x                                                                   (52). 

 

�D4M9A<9@ Q?964J<BAAB7B 6<AF4 GEF4A46?<64RF ED98ARR 7BD<;BAF4?PAGR A<FP A4 
QFBF CD986OK<E?9AAO= BFEK9F 42CD, CD< QFB@ CG;OD9> J<?<A8D<K9E>B7B GDB6AS EB=89F E AG?P-
CGA>F4. "E?45<6 5B>B6O9  <ECD46<F9?PAO9 6<AFO J<?<A8D<K9E>B7B GDB6AS, 69DF<>4?PAO@< 
<ECD46<F9?PAO@< 6<AF4@< 8B5<64RFES «>BAF4>F4» <;B5D4:9A<= >BAJB6 CG;ODP>4 GDB6AS.       
�?S A<69?<DB6 E >B@C9AE4FBDB@ (!-3�, !-10�� < F.8.) CB69D>4 7?46AB7B GE?B6<S  6OCB?AS9FES 
F4> :9, 4 REF<DB6>4 CDB<;6B8<FES 6D4M9A<9@ <ECD46<F9?PAOI 6<AFB6 E9F>< A<F9= CGF9@ 99 
C9D9@9M9A<S 669DI <?< 6A<;.        

!<69?<D E >B@C9AE4FBDB@ A9 8B?:9A <@9FP A98B>B@C9AE4J<<. #D<698S A<69?<D 6 D4-
5BK99 CB?B:9A<9 CB >DG7?B@G GDB6AR < 6;S6 BFEK9F CB D9=>9, GEF4AB6?9AAB= 6 40-50@, CB6B-
D4K<64RF B8<A <; CB8N9@AOI 6<AFB6, D4ECB?B:9AAB@ 6 A4CD46?9A<< D9=><. �E?< 6 F9K9A<9 1-

2E C9D6BA4K4?PAO= BFEK9F 6BEEF4AB6<FES, QFB E6<89F9?PEF6G9F B ABD@4?PAB= D45BF9 >B@C9AE4-
FBD4. � E?GK49 A96OCB?A9A<S GE?B6<S, 97B A9B5IB8<@B E84FP 6 @4EF9DE>GR CB D9@BAFG 79B89-
;<K9E><I CD<5BDB6. 
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�BAFDB?PAO9 6BCDBEO 

1. +FB <;@9DS9F A<69?<D?  
2. �?S K97B E?G:<F J<?<A8D<K9E><= GDB69AP CD< ;D<F9?PAB= FDG59 A<69?<D4?  
3. �?S K97B CD<@9AS9FES 6 A<69?<D9 >B@C9AE4FBD?  
4. �4> GEFDB9AO D9=><?  
5. �4> CDB<;6B8<FES CB69D>4 >DG7?B7B GDB6AS? 
6. �4>B9 7?46AB9 GE?B6<9 CD98NS6?S9FES > A<69?<DG?  
7. #BDS8B> CDB<;6B8EF64 CB69D>< 7?46AB7B GE?B6<S A<69?<D4 !-3? 

8. #BE?98B64F9?PABEFP EASF<S BFEK9FB6 CB D9=>4@ A4 EF4AJ<< F9IA<K9E>B7B A<69?<DB64-
A<S?  
9. �4> 6OK<E?S9FES CD96OL9A<9?  
10. � K9@ ;4>?RK49FES >BAFDB?P CD46<?PABEF< <;@9D9A<S A4 EF4AJ<< F9IA<K9E>B7B A<69-
?<DB64A<S? 

 

 

�D4>F<K9E>B9 ;4ASF<9 №25,26,27,28 

&9@4:   �5D45BF>4 @4F9D<4?B6 A<69?<DB64A<S CB69DIABEF< CB >648D4F4@. !BEF46?9A<9 
C?4A4 A<69?<DG9@B= CB69DIABEF<. !BEF46?9A<9 >4DFB7D4@@O ;9@?SAOI D45BF. 

 4EK9F B5NT@B6 ;9@?SAOI @4EE. 
 

&9?P ;4ASF<S: 
 !4GK<FPES 6OK<E?SFP C?4A<DB6BKAGR BF@9F>G C?BM48>< < CD<B5D9EF< A46O>< 6 CBE?9-

8B64F9?PABEF< EBEF46?9A<S >4DFB7D4@@O ;9@?SAOI D45BF. 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1, "� 4,8,9.   

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. �OK<E?<FP C?4A<DB6BKAGR BF@9F>G C?BM48><. 
2. %BEF46<FP >4DFB7D4@@G ;9@?SAOI D45BF. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

�?S D4;D45BF>< CDB9>F4 69DF<>4?PAB= C?4A<DB6>< L<DB>B <ECB?P;GRFES 84AAO9 A<69-
?<DB64A<S CB >648D4F4@. �?S QFB7B GK4EFB> D4;5<64RF A4 >648D4FO < BCD989?SRF BF@9F>< 
;9@?< (KTDAO9 BF@9F><) 6 69DL<A4I >648D4FB6. 

�EIB8AO@< 84AAO@< 8?S EBEF46?9A<S >4DFB7D4@@O ;9@?SAOI D45BF S6?SRFES BF@9F>< 
;9@?<, >BFBDO9 CB8C<EO64RF CB8 7BD<;BAF4?PAB= EFBDBAB= >648D4F4 ECD464 BF 69DL<AO  ($<E. 
24).  

 

1.ВOK<E?9A<9 C?4A<DB6BKAB= BF@9F>< C?BM48>< 

"F 6O5BD4 C?4A<DB6BKAB= BF@9F>< 7BD<;BAF4?PAB= C?BM48>< ;46<E<F B5NT@ ;9@?SAOI 
D45BF. "A 5G89F @<A<@4?PAO@, 9E?< CDB9>FA4S BF@9F>4 6O5D4A4 <; GE?B6<S AG?96B7B 54?4A-
E4, F. 9. D469AEF64 B5NT@B6 ;9@?SAOI @4EE 6O9@>< < A4EOC< 6 CD989?4I C?4A<DG9@B= C?BM48-
><.  

#?4A<DB6BKA4S BF@9F>4 7BD<;BAF4?PAB= C?BM48>< 6 QFB@ E?GK49 6OK<E?S9FES 8?S K9FO-
D9IG7B?PAOI CD<;@ CB E?98GRM9= HBD@G?9:  

!C?. = 
                   ,                                                 (53) 

789  ∑!1 ,  ∑!2 ,  ∑!4  - EG@@O KTDAOI BF@9FB> 69DL<A >648D4FB6, EBBF69FEF69AAB 6IB8SM<I 6 
B8<A, 864 < K9FOD9 >648D4F4; 
n -   >B?<K9EF6B >648D4FB6 A4 C?BM48>9.  
"CD989?SRFES EG@@O  ∑!1 ,  ∑!2 ,  ∑!4  . 

�@8<е@.  ∑!1  =  48,82 + 48,16 + 49,80 + 50,58 = 197,36 @ 

∑!2  = 48,38 + 49,00 + 50,29 + 49,62 = 197,29 @ 
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∑!4   = 49,20 @ 

!C?. = 
                           = 49,30 @ 

 

#?4A<DB6BKAGR BF@9F>G (>D4EAGR) CB8C<EO64RF A48 KTDAB= BF@9F>B= 6 69DL<A9 >648-
D4F4 (D<E. 24). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<E.24.  �4DFB7D4@@4 ;9@?SAOI D45BF 
 

2.!BEF46?9A<9 >4DFB7D4@@O ;9@?SAOI D45BF 

!4 >4:8GR 69DL<AG >648D4F4 6OABESF KTDAO9 < C?4A<DB6BKAO9 BF@9F><. 
2.1 ВOK<E?SRF D45BK<9 BF@9F>< 69DL<A >648D4FB6 CB HBD@G?9:  

hD = !C? 3 !K ,     (54) 

789   hD 3 D45BK4S BF@9F>4 69DL<AO >648D4F4, 
 !C?  - C?4A<DB6BKA4S BF@9F>4 A4 69DL<A9 >648D4F4, 

                   !K    -  KTDA4S BF@9F>4 A4 69DL<A9 >648D4F4,                      
< 6OC<EO64RF <I A4 >4DFB7D4@@G ;9@?SAOI D45BF E?964 BF C?4A<DB6BKAB= BF@9F>< A48 7BD<-
;BAF4?PAB= EFBDBAB= >648D4F4 (D<E.24). 

�@8<е@. �OK<E?S9@ D45BKGR BF@9F>G 69DL<AO >648D4F4 41 ,  hD.41 = 49,30 3 48,82 = 0,48 @  
�A4?B7<KAB 6OK<E?S9@ D45BK<9 BF@9F>< 6E9I 69DL<A >648D4FB6. 

$45BK<9 BF@9F>< EB ;A4>B@ C?RE B5B;A4K4RF A4EOCP, 4 E @<AGEB@ - 6O9@>G.  
!4 >4DFB7D4@@9 KTDAO9 BF@9F>< B5B;A4K4RF KTDAO@ J69FB@, C?4A<DB6BKAO9 < D45B-

K<9 – >D4EAO@.  
2.2 �CD989?9A<9 CB?B:9A<S AG?96OI FBK9> 

!4 69DL<A4I >648D4F4, 789 <@9RFES D45BK<9 BF@9F>< E C?REB@ < @<AGEB@, BCD989?SRF 
A4 EFBDBA9 97B CB?B:9A<9 AG?96OI FBK9>.  

$4EEFBSA<9 «Х» BF 69DL<AO >648D4F4 8B FBK9> AG?96OI D45BF BCD989?SRF CB HBD@G?4@:         |     |                  |  |  |     |     ,    (55) 

 

789, hH < h� 3 D45BK<9 BF@9F><  A4 69DL<A9 >648D4F4, EBBF69FEF69AAB 6A4EOC< (CB?B:<F9?P-
AO9) < 6 6O9@>< (BFD<J4F9?PAO9); 
d 3 EFBDBA4 >648D4F4, d=20,0 @. 

�OK<E?9AAO9 ;A4K9A<S D4EEFBSA<= Х BF?B:<FP 6 @4ELF459  A4 EBBF69FEF6GRM<I EFBDB-
A4I >648D4FB6. #BE?9 K97B FBK>< EB98<ASRFES CDS@O@< ?<A<S@< CBE?98B64F9?PAB @9:8G EB-
5B= < CB?GK4RF ?<A<R AG?96OI D45BF.  �OEFD99 < CDBM9 BCD989?SRFES CB?B:9A<S AG?96OI 
FBK9> 7D4H<K9E><, >4> 5O?B 6OCB?A9AB QFB A4 >4DFB7D4@@9 CD< 9T EBEF46?9A<< ($<E. 25). 
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$<E.25.  �D4H<K9E>B9 BCD989?9A<9 CB?B:9A<S AG?96OI FBK9>   
 

�ECB?P;GS CB?SDABEFP BE9= 6 79B89;<<, 69?<K<AO E C?REB@ BF>?48O64RFES BFD9;>4@< CB 
5B>B6O@ EFBDBA4@ >648D4FB6 669DI (A4 E969D) < 6CD46B (6BEFB>); 69?<K<AO E @<AGEB@ 3 6 CDB-
F<6BCB?B:AO9 A4CD46?9A<S F, 9, 6A<; < A4?96B. �A4K9A<S 69?<K<A D45BK<I BF@9FB> G8B5A99 
BF>?48O64FP CB ?<A9=>9 6 @@. �?S QFB7B G5<D4RFES ;4CSFO9, 4 J9?B9 K<E?B K<F49FES 6 @@. 
 
�@8<е@. $45BK<9 BF@9F><  hH= 0,48 @,  h� = - 0,32 @ 6OL9 BC<E4AAO@ ECBEB5B@ CD98EF46<@   
48 @@ < 32 @@. "CD989?9A<9 CB?B:9A<S AG?96B= FBK>< A4 EFBDBA9 41 3 51 CB>4;4AB A4 D<E. 25. 

#D< 6OK<E?9A<< B5NT@B6 ;9@?SAOI CB >4DFB7D4@@9, D4EEFBSA<S BF 69DL<A 8B FBK9> AG-
?96OI D45BF, >BFBDO9 5G8GF S6?SFPES EFBDBA4@< H<7GD, B5S;4F9?PAB 6OK<E?SRFES CB HBD@G-
?4@ (55). 

2.3 ВOK<E?9A<9 B5NT@B6 ;9@?SAOI D45BF CB >4DFB7D4@@9 
#D< CB8EKTF9 B5NT@B6 ;9@?SAOI @4EE CB >4DFB7D4@@9, D9;G?PF4FO 6OK<E?9A<= E6B8SF-

ES 6 F45?<JG, A4;O649@GR «�98B@BEFP B5NT@B6 ;9@?SAOI D45BF». �OK<E?9A<9 B5NT@B6 D45BF 
CDB<;6B8<FES CB D45BK<@ BF@9F>4@ 69DL<A >648D4FB6. 

#B G7?4@ >648D4FB6 <@9RFES D45BK<9 BF@9F>< EB ;A4>4@< «C?RE» < «@<AGE», CB >BFB-
DO@ BCD989?9AO CB?B:9A<S AG?96OI FBK9> A4 EFBDBA4I >648D4FB6. %B98<ASS QF< FBK>< CBE?9-
8B64F9?PAB CDS@O@< ?<A<S@< @9:8G EB5B=, CB?GK4RF ?<A<R AG?96OI D45BF, >BFBD4S 89?<F 
EFDB<F9?PAGR C?BM48>G A4 >BAFGDO A4EOC9= < 6O9@B>. �?S D4;89?9A<S >BAFGDB6 B8<A <; A<I 
LFD<IGRF. � A4L9@ CD<@9D9 ;4LFD<IB64A >BAFGD A4EOC< (D45BK<9 BF@9F>< 69DL<A >648D4FB6 
>BFBDB7B CB?B:<F9?PAO9). 
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$<E. 26. #B8EKTF B5NT@B6 ;9@?SAOI D45BF 

 

� >4:8B@ >BAFGD9 B5D4;B64?<EP 79B@9FD<K9E><9 H<7GDO 6 6<89 FD9G7B?PA<>B6, FD4C9-
J<=, >648D4FB6 < CSF<7D4AA<>B6. #9D98 6OK<E?9A<9@ B5NT@B6 D45BF <I AG@9DGRF. 
"5NT@O ;9@?SAOI D45BF CB >4:8B= H<7GD9 6OK<E?SRFES CB E?98GRM9= HBD@G?9:         ,   (56), 

 789, S 3 C?BM48P H<7GDO, @2
, 

 hcp 3 ED98ASS D45BK4S BF@9F>4 69DL<A H<7GDO, @ 

�?S 6OK<E?9A<S C?BM48< H<7GDO BCD989?SRFES 9T EFBDBAO, >BFBDO@< S6?SRFES D4E-
EFBSA<S «X» BF 69DL<A >648D4FB6 8B FBK9> AG?96OI D45BF.  

$4EEFBSA<S «Х» 8B FBK9> AG?96OI D45BF BCD989?SRFES CB HBD@G?4@:        |     |                  |  |   |     | 
789, hH < h� 3 D45BK<9 BF@9F><  A4 69DL<A9 >648D4F4, EBBF69FEF69AAB 6A4EOC< (CB?B:<-

F9?PAO9) < 6 6O9@>< (BFD<J4F9?PAO9) 
d 3 EFBDBA4 >648D4F4, d=20,0 @ 

"5NT@O, 6OK<E?9AAO9 CB D45BK<@ BF@9F>4@ EB ;A4>B@ «C?RE» EBBF69FEF6G9F A4EO-
C<, <I ;4ABESF 6 7D4HG 4, 4 EB ;A4>B@ «@<AGE»- 6O9@>9, <I ;4ABESF 6 7D4HG 5 �98B@BEF< B5NT-
@B6 ;9@?SAOI D45BF. 

&45?<J4 14 

�98B@BEFP B5NT@B6 ;9@?SAOI D45BF                                           

№ H<7GDO 

%D98ASS D45B-
K4S 

 BF@9F>4, hcp, @ 

#?BM48P H<7G-
DO, 

S, @2
 

"5N9@O ;9@?SAOI D45BF, @3
 

A4EOC< 6O9@>< 

1 2 3 4 5 

1 -0,107 60,96  6,52 

2 0,30 339,04 101,71  

3 0,615 400,0 246,0  

4 -0,518 395,645  204,94 

5 0,033 4,355 0,14  

6 0,10 93,30 9,33  

7 -0,373 306,70  114,25 

 

 

 VA=357,18 V6=325,71 
 VB5M=682,89 
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�@8<е@. "CD989?S9@ B5NT@O H<7GD 1 < 2. �OK<E?9A<9 G8B5A99 CDB<;6B8<FP CB CBDS8>G ;4-
CB?A9A<S 7D4H 6 «�98B@BEF< B5NT@B6 ;9@?SAOI D45BF». 

�?S H<7GDO 1, B5D4;B64AAB= FD9G7B?PA<>B@, ED98ASS D45BK4S BF@9F>4 D46A4                            
#?BM48P H<7GDO 1- FD9G7B?PA<>4, D46A4 CB?B6<A9 CDB<;6989A<S >4F9FB6 (EFBDBA):                 

 B8A4 <; >BFBDOI S6?S9FES 6OEBFB=, 4 8DG74S BEAB64A<9@, BCD989?S9@OI CB HBD@G?4@ (2):      |    |      |         |                                      |    |      |         |                                  

 "5NT@ 7DGAF4 H<7GDO 1 6OK<E?S9FES CB HBD@G?9 (1)                            

 �A4> «@<AGE» C9D98 ;A4K9A<9@ B5NT@4 B5B;A4K49F 6O9@>G. 
 $9;G?PF4FO 6OK<E?9A<= ;4ABESFES 6 698B@BEFP 8?S EFDB>< H<7GDO 1. 

 �?S  H<7GDO 2, S6?SRM9=ES CSF<7D4AA<>B@, ED98ASS D45BK4S BF@9F>4 D46A4                                  

 #?BM48P H<7GDO 2 BCD989?S9FES, >4> D4;ABEFP C?BM48< >648D4F4 (20,0I20.0) @<AGE 
C?BM48P H<7GDO 1, F. 9.                          

 "5NT@ H<7GDO 2 D469A:                          

 �A4?B7<KAO9 6OK<E?9A<S B5NT@B6 D45BF 6OCB?A9AO 8?S BEF4?PAOI H<7GD < CDB<;6B-
8<?<EP 6 E?98GRM9= CBE?98B64F9?PABEF<: 3, 5, 4, 6, 7. $9;G?PF4FO 6OK<E?9A<= ;4A9E9AO 6 69-
8B@BEFP B5NT@B6 ;9@?SAOI D45BF. �BAFDB?9@ CD46<?PABEF< 6OK<E?9A<= S6?S9FES CD<5?<;<-
F9?PAB9 D469AEF6B B5NT@B6 A4EOC< < 6O9@><. $4EIB:89A<9  V 6 B5NT@4I A9 8B?:AB CD96O-
L4FP 5% BF B5M97B B5NT@4 ;9@?SAOI D45BF     . 

�BSEA9A<S > 7D4H<K9E>B= K4EF< D45BFO 

 �4DFB7D4@@4 ;9@?SAOI D45BF 6OCB?AS9FES A4 K9DFT:AB= 5G@479 >4D4A84LB@. 
 $45BK<9 BF@9F>< < ?<A<S AG?96OI D45BF B5B;A4K4RFES >D4EAO@ J69FB@. 

 

�BAFDB?PAO9 6BCDBEO 

 

1. +FB A4;O649FES >4DFB7D4@@B= ;9@?SAOI D45BF? 
2. +FB A4;O649FES D45BK9= BF@9F>B=? 
3. #B >4>B= HBD@G?9 6OK<E?S9FES D45BK4S BF@9F>4? 
4. +FB B5B;A4K49F ;A4> D45BK9= BF@9F><? 
5. +FB A4;O649FES FBK>B= AG?96OI D45BF? 
6. �4> BCD989?S9FES CB?B:9A<9 AG?96OI FBK9> A4 >4DFB7D4@@9? 
7. +FB A4;O649FES ?<A<9= AG?96OI D45BF < KFB BA4 D4;89?S9F? 
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8. #B >4>B= HBD@G?9 6OK<E?S9FES B5NT@ H<7GDO? 
9. �4> >BAFDB?<DG9FES CD46<?PABEFP 6OK<E?9A<= CD< 54?4AE9 ;9@?SAOI @4EE A4 C?4A<DG-
9@B= C?BM48>9? 

 

 

�D4>F<K9E>B9 ;4ASF<9 №29 

&9@4: �<69?<DB64A<9 6B8BFB>B6. �CD989?9A<9 G>?BA4 CB69DIABEF< 6B8O 6 D9>9. !N9@>4 
:<6B7B E9K9A<S < CBEFDB9A<9 CBC9D9KAB7B CDBH<?S D9><. �CD989?9A<9 E>BDBEF< 
F9K9A<S < D4EIB84 6B8O 6 D9>9.  

&9?P ;4ASF<S: 
 #D<B5D9EF< CD4>F<K9E><9 A46O>< CD< A<69?<DB64A<< 6B8BFB>B6, BCD989?9A<< G7?4 CB-

69DIABEF< 6B8O 6 D9>9, EN9@>9 :<6B7B E9K9A<S CBC9D9KAB7B CDBH<?S D9><, BCD989?9A<< E>B-
DBEF< F9K9A<S < D4EIB84 6B8O 6 D9>9 
�B8O HBD@<DG9@OI >B@C9F9AJ<=: "�2,4-7; #� 1.1, 1.3.   

 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. #9D984K4 6OEBF K9D9; B6D47< < 6B8BFB><. 
2. "CD989?9A<9 G>?BA4 CB69DIABEF< 6B8O 6 D9>9. 
3. %N9@>4 :<6B7B E9K9A<S < CBEFDB9A<9 CBC9D9KAB7B CDBH<?S D9><. 
4. "CD989?9A<9 E>BDBEF< F9K9A<S < D4EIB84 6B8O 6 D9>9.  

 

 

�BDS8B> 6OCB?A9A<S D45BFO 

"EAB6AO@< 79B89;<K9E><@< D45BF4@< CD< EN9@>9 < A<69?<DB64A<< 6B8BFB>B6 S6?SRF-
ES:  

1. C9D984K4 6OEBF K9D9; B6D47<, 6B8BFB><;  
2. BCD989?9A<9 G>?BA4 CB69DIABEF< 6B8O 6B8BFB>4;  
3. EN9@>4 :<6B7B E9K9A<S 6B8BFB>4;  
4. CDB@9D 7?G5<A;  
5. BCD989?9A<9 E>BDBEF< F9K9A<S < D4EIB84 6B8O. 

 

�9D984K4 6OEBF K9D9; B6D47< < 6B8BFB><. �E?< FD4EE4 C9D9E9>49F A97?G5B><9 B6D4-
7<, EGIB8B?O < A95B?PL<9 6B8BFB><, A<69?<DB64A<9 698GF B5OKAO@ CBDS8>B@, F4> >4> C9D9-
84K4 6OEBF CB C<>9F4:G K9D9; E6S;GRM<9 FBK>< A9 6O;O649F ;4FDG8A9A<=. #D< C9D9IB89 K9D9; 
7?G5B><9 < G;><9 B6D47< 6OEBFG FBK><, A4CD<@9D #�15, E B8AB7B E>?BA4 B6D474 C9D984RF A4 
869 E6S;GRM<9 FBK><: FBK>G X < FBK>G #� 15 + 90, A4IB8SMGRES A4 8DG7B@ E>?BA9 B6D474 
(D<E. 96, 4). #BE?9 QFB7B ECGE>4RFES CB E>?BAG < A<69?<DGRF E>?BAO < 8AB B6D474 E B8AB= <?< 
A9E>B?P><I EF4AJ<=.  

#D< BK9AP >DGFOI E>?BA4I B6D47B6 CD<@9ASRF 64F9D C4EB6>G (D<E. 26, 5), >BFBDGR 6O-
CB?ASRF 86G@S A<69?<DAO@< D9=>4@< < J<?<A8D<K9E><@ GDB6A9@. "8AG D9=>G EF46SF 69DF<-
>4?PAB, 4 6FBDGR 4 E CB@BMPR A4?B:9AAB7B A4 A99 GDB6AS CD<6B8SF 6 7BD<;BAF4?PAB9 CB?B-
:9A<9. #D< QFB@ B8AB6D9@9AAB BCD989?SRF CD96OL9A<S h1,h2,h3 < F. 8. < 7BD<;BAF4?PAO9 CDB-
?B:9A<S d1, d2, d3 < F. 8. #D96OL9A<9 FBK><   A48 FBK>B= N 5G89F D46AB h = h1 + h2 + h3, 4 7B-
D<;BAF4?PAB9 CDB?B:9A<9 @9:8G QF<@< FBK>4@< d=d1 + d2 + d3. "5OKAB 64F9DC4EB6>G 698GF 
FB?P>B 8?S A<69?<DB64A<S CDB@9:GFBKAOI FBK9>, F4> >4> 8?S C9D984K< 6OEBF E6S;GRM<I FB-
K9>, A4CD<@9D   < N, CDB>?48O64RF 6 5B?99 8BEFGCAB@ @9EF9 EC9J<4?PAO= A<69?<DAO= IB8 
(B5IB8AB=).  
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$<E. 26. #9D984K4 6OEBF K9D9; B6D47 < 6B8BFB><: 4 4EI9@4 A<69?<DB64A<S B6D474; 5 4 64F9D-
C4EB6>4; 6 4EI9@4 C9D984K< 6OEBF K9D9; 6B8BFB> L<D<AB= 8B 300 @; 7 4 EI9@4 C9D984K< 6O-

EBF K9D9; 6B8BFB> L<D<AB= 5B?99 300 @ 

 

�E?< L<D<A4 6B8BFB>4 8B 300 @ (D<E. 26,6), A4 B5B<I 97B 59D974I GEF4A46?<64RF ;4-
>D9C?9AAO9 FBK>< � < �. !4 D4EEFBSA<< BF QF<I FBK9> 6O5<D4RF @9EF4 EF4AJ<= A<69?<DB64-
A<S 1 < 2 F4>, KFB5O D4EEFBSA<S 1� < 2� 5O?< D46AO, F. 9. 1� = 2�. %B EF4AJ<< 1 59DGF BFEK9-
FO CB K9DAB= < >D4EAB= EFBDBA4@ D99>, GEF4AB6?9AAOI 6 FBK>4I � < �. !9 @9ASS HB>GE<DB6>< 
FDG5O A<69?<D4, EB EF4AJ<< 2 59DGF BFEK9FO CB B59<@ EFBDBA4@ D9=><, GEF4AB6?9AAB= 6 FBK>9 
�. �;@9A<6 HB>GE<DB6>G, 59DGF BFEK9FO CB D9=>9 6 FBK>9 �. %D98A<9 CD96OL9A<S FBK>< � A48 
FBK>B= � 8B?:AO 5OFP B8<A4>B6O. $4;ABEFP CD96OL9A<=, BCD989?9AAOI E 86GI EF4AJ<=, A9 
8B?:A4 CD96OL4FP ±10 @@ A4 100 @ D4EEFBSA<S.  

#D< L<D<A9 D9>< 5B?99 300 @ D9=><, GEF4AB6?9AAO9 6 FBK>4I � < B EA45:4RF EC9J<-
4?PAO@< M<F>4@< <?< A4 A<I A4>?9<64RF 869 K9DAO9 G;><9 CB?BE>< 4 @4D>< E CDBE69FB@ 
@9:8G A<@<. -<FB> E CDBD9;PR <?< CB?BE>< C9D986<74RF CB >B@4A89 A<69?<DB6M<>4 F4>, 
KFB5O BFEK9F CD< 7BD<;BAF4?PAB@ CB?B:9A<< 6<;<DAB= BE< FDG5O 5O? @9:8G CB?BE>4@< (D<E. 
26, 7). "FEK9F CB D9=>9 CDB<;6B8<F A9 A<69?<DB6M<>, >BFBDO= 6<8<F 6 FDG5G CB ED98A9= A<F< 
FB?P>B G;>GR K9DAGR CB?BEG, 4 D99KA<>, EFBSM<= G D9=><. 1FBF BFEK9F 59DGF CB ED98A9= ?<-
A<< @9:8G CDBE69FB@ M<F>4 <?< K9DAOI CB?BEB>. #D< A<69?<DB64A<< L<DB><I D9> ;<@B= 6B 
?P8G 6ODG54RF ?GA>< A4 D4EEFBSA<< 1004150 @. � A<I 6EF46?SRF >B?PS < ;4?<64RF 6B8B=. 
!<69?<DB64A<9 CDB<;6B8SF CB 6@BDB:9AAO@ >B?PS@. � ?9FA99 6D9@S C9D984KG 6OEBFO E B8AB-
7B 59D974 A4 8DG7B= @B:AB CDB<;6B8<FP GCDBM9AAO@ ECBEB5B@ CB GDB6AR CB69DIABEF< 6B8O 
6 D9>9. !<69?<DB64A<9 A4 B8AB@ 59D97G ;4>4AK<64RF A4 >B?9, ;45<FB@ 6DB69AP E 6B8B=. "CD9-
89?SRF 6OEBFG 69DI4 >B?4, ;45<FB7B A4 B8AB@ 59D97G, 4 F4>GR :9 6OEBFG CD<A<@4RF 8?S 69DI4 
>B?4, ;45<FB7B A4 8DG7B@ 59D97G. "54 >B?4 ;45<64RF 6 B8AB < FB :9 6D9@S, 6O5D46 CDS@B?<-
A9=AO= GK4EFB> D9>< (59; CB6BDBFB6) EB ECB>B=AO@ F9K9A<9@. 

�CD989?9A<9 G>?BA4 CB69DIABEF< 6B8O 6 D9>9. �?S BCD989?9A<S CDB8B?PAB7B G>?BA4 
CB69DIABEF< 6B8O 6 D9>9 A4 99 59D97G, A4 D4EEFBSA<< 3004500 @ 8DG7 BF 8DG74, 6O;O64RF A9-
5B?PL<9 >4A46><, 6 >BFBDO9 ;45<64RF >B?PS 6DB69AP E 6B8B=. $4EEFBSA<9 @9:8G >B?PS@< FM4-
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F9?PAB <;@9DSRF. �9DI >B?P96 A<69?<DGRF E CD<6S;>B= > D9C9DG < 6OK<E?SRF D4;ABEFP 6OEBF 
<I:  

h = H2- H1(57) 

'>?BA CB69DIABEF< 6B8O 6 D9>9 A4 GK4EF>9 142 BCD989?SRF >4> D4;ABEFP 6OEBF GDB6AS 
6B8O 6 FBK>4I 1 < 2, 89?9AAB= A4 D4EEFBSA<9 @9:8G A<@<, 

 

i = h/d = (H24H1)/d. (58) 

 

+FB5O <;59:4FP 6?<SA<S CB8N9@4 6B8O 6 D9>9, 6 B8AB < FB :9 6D9@S >B?PS ;45<64RF A4 
20430 E@ 6OL9 GDB6AS 6B8O 6 D9>9, 4 AB:B@ 89?4RF BF@9F>< A4 >B?9 6DB69AP E 6B8B=. �<A9=-
>B= E FBKABEFPR 8B 1 @@ <;@9DSRF D4EEFBSA<9 BF 69DI4 >B?4 8B GDB6AS 6B8O. 1F< D4EEFBSA<S 
6OK<F4RF CD< 6OK<E?9A<< 6OEBF FBK9> GDB6AS CB69DIABEF< 6B8O 6 D9>9.  

!N9@>4 :<6B7B E9K9A<S < CBEFDB9A<9 CBC9D9KAB7B CDBH<?S D9><. �?S CDB9>F<DB-
64A<S @BEFB6OI C9D9IB8B6 K9D9; D9>< A9B5IB8<@B <@9FP 99 CBC9D9KAO= CDBH<?P. #BC9D9K-
AO@ D4;D9;B@ <?< :<6O@ E9K9A<9@ D9>< A4;O64RF H<7GDG, B7D4A<K9AAGR ?<A<9= 7BD<;BAF4 
6B8O < ?<A<9= 8A4 (D<E. 27, 4).  

 
$<E. 27. �<6B9 E9K9A<9 < CBC9D9KAO= CDBH<?P D9>< 

 

+FB5O CB?GK<FP CBC9D9KAO= D4;D9; D9><, D4;5<64RF EF6BD, C9DC9A8<>G?SDAO= > 
A4CD46?9A<R F9K9A<S 6 84AAB@ @9EF9 D9><, >BFBDO= B5B;A4K4RF 69I4@< < ;4>D9C?SRF EFB?5<-
>4@<. ' 59D97B6 EF6BD4 ;45<64RF >B?PS m, n 6DB69AP E CB69DIABEFPR 6B8O. "F@9F>< 8A4 D9>< 
CB?GK4RF CDB@9DB@ 7?G5<A. �E?< L<D<A4 D9>< 8B 500 @, 65?<;< GD9;B6 6B8O CDBKAB ;4>D9C-
?SRF EFB?5O A, �, @9:8G >BFBDO@< A4FS7<64RF EF4?PAB= FDBE <?< >4A4F E @9F>4@< K9D9; 5, 10 
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<?< 20 @. !9E>B?P>B 6OL9 C9D6B7B <?< C4D4??9?PAB 9@G A4FS7<64RF 6FBDB= >4A4F 59; @9DAOI 
@9FB>. �9D:4EP ;4 69DIA<= >4A4F < C9D986<74SEP A4 ?B8>9, <;@9DSRF 7?G5<AG D9>< G >4:8B= 
@9F>< >4A4F4. �?G5<AO 8B 5 @ <;@9DSRF D9=>B=-A4@9F>B= E D4E>D4L9AAO@< 89?9A<S@< K9D9; 
10 E@. #D< 7?G5<A4I 5B?99 5 @ < ;A4K<F9?PAB@ F9K9A<< CD<@9ASRF ?BF?<AP. �BF 4 QFB FDBE E 
7DG;B@ @4EEB= 5410 >7 (8?S 5B?PL<I 7?G5<A 4 8B 20 >7) E CD<>D9C?9AAO@ > A9@G >4A4FB@ E 
@9F>4@< @9FDB6 < 89J<@9FDB6. !4<5B?99 FBKAO9 CDB@9DO 7?G5<A CDB<;6B8SF, CD<@9ASS QIB-
?BFO, D48<B?BFO < 8DG7<9 CD<5BDO. �4AAO9 CDB@9D4 7?G5<A ;4ABESF 6 EC9J<4?PAO= :GDA4?. 
�E9 CDB@9DO 8B?:AO 5OFP BF B8AB7B 7BD<;BAF4 6B8O, 4 CD< 97B <;@9A9A<< CD<6989AO > C9D-
6BA4K4?PAB BCD989?9AAB@G (D4EK9FAB@G) 7BD<;BAFG. #B 7BD<;BAFG 6B8O 6 D9>9 < 69?<K<A4@ 
7?G5<A 6OK<E?SRF 6OEBFO 8A4 D9>< 6 FBK>4I <;@9D9A<S. 

�CD989?9A<9 E>BDBEF< F9K9A<S < D4EIB84 6B8O 6 D9>9. #D< 6OCB?A9A<< 79B89;<K9-
E><I D45BF, E6S;4AAOI E <;OE>4A<S@< < CDB9>F<DB64A<9@ 84:9 @4?OI @BEFB6OI C9D9IB8B6, 
A9B5IB8<@B ;A4FP A4CD46?9A<9 F9K9A<S 6B8O 6 D9>9, 99 E>BDBEFP < D4EIB8 6B8O, E>BDBEFP F9-
K9A<S 6B8O CB L<D<A9 D9>< < 99 7?G5<A9. !4<5B?99 FBKAO9 <;@9D9A<S E>BDBEF< F9K9A<S 6B8O 
6 D9>9 BCD989?SRF EC9J<4?PAO@< CD<5BD4@< 4 7<8DB@9FD<K9E><@< 69DFGL>4@<. "EAB6AB= 
K4EFPR 69DFGL>< S6?SRFES ?BC4EF< CDBC9??9D4 <?< FGD5<A>4, >BFBDO9 CD< CB7DG:9A<< 6 6B8G 
6D4M4RFES CB8 89=EF6<9@ 6B8AB7B CBFB>4. #D< CB@BM< EK9FAB7B @9I4A<;@4 BCD989?SRF E>B-
DBEFP F9K9A<S 6B8O A4 D4;AB= 7?G5<A9. !4<5B?99 CDBEFB E>BDBEFP F9K9A<S BCD989?SRF CD< 
CB@BM< CBC?46>B6 <?< 5GFO?B>, ;4CB?A9AAOI A4CB?B6<AG 6B8B=. #BC?46>4@< @B7GF E?G:<FP 
CB?O9 L4DO <?< 89D96SAAO9 8<E>< E G84?9AAB= A4 B8AG FD9FP 8<4@9FD4 E9D8J96<AB=. #BC?46-
>< B>D4L<64RF 6 SD>B->D4EAO= J69F < AG@9DGRF. !4 59D97G, C9DC9A8<>G?SDAB > A4CD46?9A<R 
F9K9A<S D9><, D4;5<64RF 864 EF6BD4, A4 D4EEFBSA<< 8B 100 @ B8<A BF 8DG7B7B. %F6BDO B5B;A4-
K4RF 69L>4@<. #BC?46>< BCGE>4RF E ?B8>< 6OL9 C9D6B7B EF6BD4, A4IB8SM97BES 669DI CB F9-
K9A<R. �B784 CBC?46B> CDBIB8<F C9D6O= EF6BD, 6>?RK4RF E9>GA8B@9D, 4 CD< CDBIB:89A<< <@ 
6FBDB7B EF6BD4 E9>GA8B@9D 6O>?RK4RF. $4;89?<6 D4EEFBSA<9 @9:8G EF6BD4@< A4 6D9@S, 6 F9-
K9A<9 >BFBDB7B CBC?46B> CDBIB8<F QFB D4EEFBSA<9, CB?GK4RF E>BDBEFP F9K9A<S D9>< A4 99 CB-
69DIABEF<. �A4?B7<KAB BCD989?SRF E>BDBEFP F9K9A<S < CB 8DG7<@ EF6BD4@. �A4S E>BDBEFP < 
C?BM48P :<6B7B E9K9A<S D9><, @B:AB CD<5?<:9AAB BCD989?<FP D4EIB8 6B8O 6 D9>9. $4EIB8B@ 
6B8O 6 D9>9 A4;O64RF >B?<K9EF6B 6B8O, CDBIB8SM9= 6 B8AG E9>GA8G K9D9; CBC9D9KAB9 (:<6B9) 
E9K9A<9 D9><. +FB5O CB?GK<FP 5B?99 FBKAGR 69?<K<AG D4EIB84 6B8O, E>BDBEFP F9K9A<S BCD9-
89?SRF A4 D4;AB= 7?G5<A9 < 6 D4;?<KAOI @9EF4I. &B784 D4EIB8 6B8O Q BCD989?SRF >4> CDB<;-
6989A<9 C?BM48< :<6B7B E9K9A<S ω (@2) < ED98A9= E>BDBEF< F9K9A<S υ (@/E):  

 

Q = ω • υ (@3/E).                               (59) 

 

�BAFDB?PAO9 6BCDBEO 

 

1. �4><@< ECBEB54@< C9D984RF 6OEBFO K9D9; B6D47<?  
2. �4> C9D984RF 6OEBFO K9D9; 6B8BFB>< L<D<AB= 8B 300 @?  
3. � >4>B= CBE?98B64F9?PABEF< BCD989?SRF G>?BA CB69DIABEF< 6B8O 6 D9>9?  
4. �4><@< CD<9@4@< < CD<5BD4@< CB?P;GRFES 8?S EN9@>< «:<6B7B E9K9A<S» 6B8BFB>4?  
5. � >4>B= CBE?98B64F9?PABEF< EBEF46?SRF CBC9D9KAO= CDBH<?P D9><?  
6. �4> BCD989?<FP E>BDBEFP F9K9A<S < D4EIB8 6B8O 6 D9>9? 
 

 

�D4>F<K9E>B9 ;4ASF<9 №30 

&9@4:    4EKTF Q?9@9AFB6 < 7?46AOI FBK9> >D<6B=. 
&9?P ;4ASF<S: 

 #D<B5D9EF< CD4>F<K9E><9 A46O>< 6 D4EK9F9 Q?9@9AFB6 < 7?46AOI FBK9> >D<6B=. 

�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1,1.3,  "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: #<>9F4:AO= :GDA4?. 
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!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1. !4GK<FPES D4EEK<FO64FP Q?9@9AFO < 7?46AO9 FBK>< >D<6B= 
 

#DS@B?<A9=AO9 GK4EF>< FD4EE 46FB@B5<?PAOI 8BDB7 EBCDS74RFES 6 BEAB6AB@ >DG7B-
6O@< >D<6O@. � >4K9EF69 >DG7B6OI >D<6OI CD<@9ASRF 8G7< B>DG:ABEF9= 5B?PL<I D48<GEB6. 
�?46AO9 FBK>< >DG7B6B= >D<6B= FD4EEO: FBK>4 � A4;O649FES A4K4?B@ >D<6B= !�, FBK>4   3 
E9D98<AB= >D<6B= %� < FBK>4 % 3 >BAJB@ >D<6B= ��.  1F< FD< FBK>< A4;O64RF 7?46AO@< FBK-
>4@< >DG7B6B= >D<6B=. φ  - G7B? CB6BDBF4 FD4EEO, R 3 D48<GE >DG7B6B= >D<6B=, A4;A4K49@O= 6 
;46<E<@BEF< BF GE?B6<= @9EFABEF< < >4F97BD<< 8BDB7<. '7?4@< CB6BDBF4 FD4EEO S6?SRFES 7B-
D<;BAF4?PAO9 G7?O @9:8G CDB8B?:9A<9@ CD98O8GM9= EFBDBAO IB84 < A4CD46?9A<9@ 97B CB-
E?98GRM9= EFBDBAO.    �?<AO >4E4F9?PAOI �� < �%  A4;O64RF F4A79AEB@ &, BFD9;B> �   BF  
FBK>< � 69DL<AO G7?4  CB6BDBF4 8B  E9D98<AO >D<6B= A4;O64RF 5<EE9>FD<EB= � ,  8G7G � %  
A4;O64RF >D<6B= �. 

 

 
$<EGAB> 28. 1?9@9AFO >DG7B6B= >D<6B= 

 

1. #B D48<GEG R2 < 69?<K<A9 6FBDB7B G7?4 CB6BDBF4 A4IB8SF Q?9@9AFO 6FBDB= >D<-
6B=. 1?9@9AFO 7BD<;BAF4?PAB= >DG7B6B= >D<6B= (F4A79AE &, >D<6GR �, 5<EE9>FD<EG � < 8B@9D 
�) 6O5<D4RF <; EC9J<4?PAOI «&45?<J 8?S D4;5<6>< >DG7B6OI >D<6OI» <?< 6OK<E?SRF CB 
HBD@G?4@: 

,
2


tgRT  (60) 





180
 RK ,                                                                                   (61) 

,1
2

sec ÷
ø
ö

÷
ø
ö 


R�                                                                               (62) 

�&�  2 .                                                                                       (63) 

1?9@9AFO 6FBDB= >D<6B= ;4C<EO64RF 6 C<>9F4:AB@ :GDA4?9 E?964 BF FD4EEO A4CDBF<6 69D-
L<AO 6FBDB7B G7?4.  

1. $4EEK<FO64RF C<>9F4:AO9 ;A4K9A<S A4K4?4 >D<6B= (!�) < >BAJ4 >D<6B= (��) E 
B5S;4F9?PAO@  >BAFDB?9@ 6OK<E?9A<=. $4EK9F E?98G9F CDB<;69EF< 6 C<>9F4:AB@:GDA4?9 
ECD464 BF FD4EEO. !4 D<E. 11 CD<6989A B8<A4>B6O= 8?S 6E9I EFG89AFB6 D4EK9F C9D6B= >D<6B=. 
#B D9;G?PF4F4@ D4EK9FB6 7?46AO9 FBK>< (!� < ��) >D<6OI E?98G9F A4A9EF< A4 FD4EEG, B5B;A4-
K<6 <I B>DG:ABEFS@< 8<4@9FDB@ 0,1 @@. 

2. #B DG@5G C9D6BA4K4?PAB7B A4CD46?9A<S < G7?4@ CB6BDBF4 FD4EEO 6OK<E?SRF 
DG@5O BEF4?PAOI CDS@OI BFD9;>B6 (6EF46B>) FD4EEO. %A4K4?4 6OK<E?SRF 8<D9>J<BAAO9 G7?O: 
CB 4;<@GFG (8<D9>J<BAAB@G G7?G) CDS@B7B GK4EF>4 A4K4?4 FD4EEO < G7?G CB6BDBF4 6OK<E?SRF 
4;<@GF CDS@B7B GK4EF>4 BF 69DL<AO G7?4 CB6BDBF4 8B >BAJ4 FD4EEO CB HBD@G?9:  

³ (�' - �&) = ³ (!& 3�') ± φ.                                                                      (64) 
� HBD@G?9 59D9FES ;A4> C?RE 6 FB@ E?GK49, 9E?< FD4EE4 CB69DAG?4 6CD46B, < ;A4> @<-
AGE, 9E?< FD4EE4 CB69DAG?4 6?96B.  

НК КК 

R 

Т Т 

СК 

Б 

Д  

 / 2 
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�OK<E?9AAO9 ;A4K9A<S 8<D9>J<BAAOI G7?B6 C9D96B8SF 6 DG@5O (F45?. 1), >BFBDO9 ;4-
C<EO64RF 6 C<>9F4:AB@ :GDA4?9 68B?P EFD9?B>, G>4;O64RM<I CB6BDBFO FD4EEO. !4 D<EGA>9 
29 ;4C<E4A 6OK<E?9AAO= DG@5 %�: 84◦ 35' 6FBDB= CDS@B= 6EF46><.  

 

�BAFDB?PAO9 6BCDBEO 

1. �4><9 Q?9@9AFO FD4EEO 6O ;A49F9? 

2. �4><9 7?46AO9 FBK>< >D<6B= 6O ;A49F9? 

3. �4> 6OK<E?<FP Q?9@9AFO < 7?46AO9 FBK>< >D<6B=? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

           1.   .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
           2.    9FB8<K9E>B9 CBEB5<9 > D4EKTFAB-7D4H<K9E>B= D45BF9 CB F9@9: «#BEFDB9A<9 <        

CDB9>F<DB64A<9 CB8DB5AB7B CDB8B?PAB7B < CBC9D9KAOI CDBH<?9= EBBDG:9A<S ?<A9=-
AB7B F<C4», 46FBD, CD9CB8464F9?P 79B89;<< %�&<% !.�. �B54AB64. 

 

�D4>F<K9E>B9 ;4ASF<9 №31 

&9@4:   !BEF46?9A<9 698B@BEF< G7?B6 CB6BDBF4, CDS@OI < >D<6OI.  !BEF46?9A<9 C?4A4 
FD4EEO CB 698B@BEF< G7?B6 CB6BDBF4, CDS@OI < >D<6OI < C<>9F4:AB@G :GDA4?G. 

&9?P ;4ASF<S: 
!4GK<FPES B5D454FO64FP :GDA4? F9IA<K9E>B7B A<69?<DB64A<S. 

�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1,1.3,  "� 4,8,9.   

"59EC9K9AABEFP ;4ASF<S: �98B@BEFP G7?B6 CB6BDBF4, CDS@OI < >D<6OI. 
 

!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1.�OK<E?<FP CD96OL9A<S, BCD989?<FP ED98A99 CD96OL9A<9 A4 EF4AJ<<. 
2.�OK<E?<FP BF@9F>< C<>9FAOI FBK9>, C?REB6OI < FBK9> CBC9D9KAOI CDBH<?9=. 
3.�OCB?A<FP CBEFD4A<KAO= >BAFDB?P. 

 

�BDS8B> 6OCB?A9A<S D45BFO 

 

$9;G?PF4FO <;@9D9A<= < 6OK<E?9A<=, CB?GK9AAOI CD< CDB?B:9A<< A4 @9EFABEF< FD4EEO, E6B-
8SFES 6 698B@BEFP CDS@OI < >D<6OI, >BFBD4S E?G:<F 8?S >BAFDB?S 6OK<E?9A<=, E6S;4AAOI E 
CDB9>F<DB64A<9@ FD4EEO (D<EGAB> 29). 

 

 #?4A FD4EEO CB DG@54@ < 8?<A4@ 

�; :GDA4?4 A<69?<DB64A<S 6OC<EO64RF 69?<K<AO G7?B6 CB6BDBF4 FD4EEO < <I C<>9F4:AB9 
CB?B:9A<9 (>B?BA>< 2, 3, 4), 4 F4>:9 D48<GEO ;4>DG7?9A<= (>B?BA>4 5). 
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1?9@9AFO >D<6B= (>B?BA>< 6, 7, 8, 9) ;4CB?ASRF, CB?P;GSEP F45?<J4@< 8?S D4;5<6>< >D<6OI, 
6IB84@< 6 >BFBDO9 S6?SRFES 69?<K<A4 G7?4 CB6BDBF4 < D48<GE ;4>DG7?9A<S (R). 

#B?B:9A<9 A4K4?4 < >BAJ4 >D<6B= ;4C<EO64RF 6 >B?BA>< 10, 11. 

�?<A4 CDS@B= 6EF46>< D46A4 D4EEFBSA<R @9:8G A4K4?B@ 6FBDB= >D<6B= < >BAJB@ C9D6B= (>B-
?BA>412). 

$4EEFBSA<9 @9:8G 69DL<A4@< G7?B6 S (>B?BA>4 13) 6OK<E?SRF >4> D4;ABEFP C<>9F4:AB7B CB-
?B:9A<S CBE?98GRM9= < CD98O8GM9= 69DL<A G7?B6 CB6BDBF4 C?RE 8B@9D CD98O8GM9= >D<-
6B= (>B?BA>4 9).�;<@GFO < DG@5O, >B?BA>4 14, 15. 

#?4A FD4EEO EBEF46?SRF CB 84AAO@ C<>9F4:AB= >A<:>< < 698B@BEF< CDS@OI < >D<6OI. &D4E-
EG A4ABESF CB DG@54@ < 8?<A4@ EFBDBA 6 @4ELF459 1:10000 <?< 1:5000 3 8?S D46A<AAB= < IB?-
@<EFB= @9EFABEF< < 1:2000 3 8?S 7BDAB= @9EFABEF<. 

 

 

�BAFDB?PAO9 6BCDBEO 

1. �4> ;4CB?AS9FES 698B@BEFP G7?B6 CB6BDBF4, CDS@OI < >D<6OI? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

1.  .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
2. �.�. #9DH<?B6, $.!. %>B7BD964, !.�. 'EB64, �9B89;<S. 
3.  9FB8<K9E>B9 CBEB5<9 > CD4>F<K9E>B@G ;4ASF<R: «�OK<E?9A<9 :GDA4?4 A<69?<DB-
64A<S, CBEFDB9A<9 CB8DB5AB7B CDB8B?PAB7B < CBC9D9KAOI CDBH<?9= FD4EEO». �6FBD 
!.�. �B54AB64, CD9CB8464F9?P 79B89;<< %� �%<#.    

 

�D4>F<K9E>B9 ;4ASF<9 №32 

 

&9@4:   �4CB?A9A<9 < B5D45BF>4 :GDA4?4 A<69?<DB64A<S FD4EEO. �BEFD4A<KAO= >BA-
FDB?P. #D46A<64A<9 A<69?<DAB7B IB84. �B?96B= >BAFDB?P A<69?<DB64A<S. 

&9?P ;4ASF<S: 
!4GK<FPES B5D454FO64FP :GDA4? F9IA<K9E>B7B A<69?<DB64A<S. 

�B8O HBD@<DG9@OI >B@C9F9AJ<=: #� 1.1,1.3,  "� 4,8,9.   
"59EC9K9AABEFP ;4ASF<S: �GDA4? A<69?<DB64A<S FD4EEO E BFEKTF4@<. 
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!B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 

1.�OK<E?<FP CD96OL9A<S, BCD989?<FP ED98A99 CD96OL9A<9 A4 EF4AJ<<. 

2.�OK<E?<FP BF@9F>< C<>9FAOI FBK9>, C?REB6OI < FBK9> CBC9D9KAOI CDBH<?9=. 

3.�OCB?A<FP CBEFD4A<KAO= >BAFDB?P. 
 

�BDS8B> 6OCB?A9A<S D45BFO 

�GDA4? A<69?<DB64A<S EB EI9@B= FD4EEO < <EIB8AO@< 84AAO@< CB A<69?<DB64A<R 6O-
84TFES >4:8B@G EFG89AFG > 84AAB@G CD4>F<K9E>B@G ;4ASF<R. 

�?S 6OCB?A9A<S D4EKTFAB= K4EF< D45BFO A4 CD4>F<K9E>B@ ;4ASF<< D4;D45BF4AB @9FB8<-
K9E>B9 CBEB5<9 CB F9@9: «�OK<E?9A<9 :GDA4?4 A<69?<DB64A<S, CBEFDB9A<9 CB8DB5AB7B CDB-
8B?PAB7B < CBC9D9KAOI CDBH<?9= FD4EEO». 

� C9D6B= K4EF< @9FB8<K9E>B7B CBEB5<S «�OK<E?9A<9 :GDA4?4 A<69?<DB64A<S FD4EEO» 
CB8DB5AB <;?B:9AB 6OCB?A9A<9 84AAB= CD4>F<K9E>B= D45BFO E B5NSEA9A<9@ < CBDS8>B@ 6O-
CB?A9A<S. 

�BAFDB?PAO9 6BCDBEO 

2. +FB A4;O649FES C<>9FB@? 
3. +FB A4;O649FES E6S;GRM9= FBK>B=? 
4. �4> 6OK<E?SRFES BF@9F>< C<>9FAOI FBK9>? 
5. %>B?P>B BFEKTFB6 59DTFES A4 CDB@9:GFBKAGR FBK>G? 
6. #B >4>B= HBD@G?9 6OK<E?SRFES BF@9F>< CDB@9:GFBKAOI FBK9>? 
7. �4><9 FBK>< C9D984RF BF@9F>< E B8AB= EF4AJ<< A4 8DG7GR? 

 

 9>B@9A8G9@4S ?<F9D4FGD4 

4.  .�. �<E9?96, �.,.  <I9?96, �9B89;<S. 
5. �.�. #9DH<?B6, $.!. %>B7BD964, !.�. 'EB64, �9B89;<S. 
6.  9FB8<K9E>B9 CBEB5<9 > CD4>F<K9E>B@G ;4ASF<R: «�OK<E?9A<9 :GDA4?4 A<69?<DB-
64A<S, CBEFDB9A<9 CB8DB5AB7B CDB8B?PAB7B < CBC9D9KAOI CDBH<?9= FD4EEO». �6FBD 
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