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&9@4 7.2.  
%C9J<4?<;<DB64AAO9 
7DG;B6O9  
:9?9;AB8BDB:AO9 
EF4AJ<< 

�D98EF46?9A<9 
8B>?484 <?< 
EBB5щ9A<S, 
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89@BAEFD4F<S 
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�  №23 �К 01, �К 2.2 
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&9@4 7.3.  %C9J<4?PAO9 
:9?9;AB8BDB:AO9 
EF4AJ<< 

�D98EF46?9A<9 
8B>?484 <?< 
EBB5щ9A<S, 
;4щ<F4 
D9H9D4F4, 

89@BAEFD4F<S 
CD9;9AF4F<< 

�К 01, �К 2.2 

З2, #1, #2, #3,#4 

�  №24 �К 01, �К 2.2 

З2, #1, #2, #3,#4 

  

$4;89? 8. #DBCGE>A4S < 
C9D9D454FO64RM4S 
ECBEB5ABEFP EF4AJ<< 

    Э �К 01, �К 2.2 
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&9@4 8.1.  #DBCGE>A4S < 
C9D9D454FO64RM4S 
ECBEB5ABEFP EF4AJ<< 

!  16 

�D98EF46?9A<9 
8B>?484 <?< 
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3.2 �B8<H<>4FBD BJ9ABKAOI ED98EF6 

 

(GA>J<BA4?PAO= CD<;A4> 
BJ9ABKAB7B ED98EF64  

(F<C >BAFDB?PAB7B ;484A<S) 

�B8 BJ9ABKAB7B ED98EF64 

#DB69DBKA4S D45BF4 № n #$ № n 

#D4>F<K9E>B9 ;4ASF<9 № n #� № n  

&9EF<DB64A<9 & 

�BAFDB?PA4S D45BF4 № n �$ № n 

�484A<S 8?S E4@BEFBSF9?PAB= D45BFO %$ 

�<HH9D9AJ<DB64AAO= ;4K9F �� 

Э>;4@9A Э 
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4. �484A<S 8?S BJ9A>< BE6B9A<S 8<EJ<C?<AO 

 

&��'-�� �"!&$"�0 

 

#D4>F<K9E><9 ;4ASF<S № 1-15 

$4;89? 1. �9?9;AB8BDB:AO= CGFP < CGF96B9 IB;S=EF6B 

&9@4 1.1. &D4EE4, C?4A < CDBH<?P :9?9;AB8BDB:AB7B CGF< 

#D4>F<K9E>B9 ;4ASF<9 №1 $4EK9F < CBEFDB9A<9 CDB8B?PAB7B CDBH<?S 
:9?9;AB8BDB:AB= ?<A<< 

&9@4 1.2. �9@?SAB9 CB?BFAB 

#D4>F<K9E>B9 ;4ASF<9 №2 #BEFDB9A<9 CBC9D9KAB7B CDBH<?S ;9@?SAB7B CB?BFA4 
A4  :9?9;AB8BDB:AB= EF4AJ<< 

&9@4 1.6. %FD9?BKAO9 C9D96B8O 

#D4>F<K9E>B9 ;4ASF<9 №3 "CD989?9A<9 D4EEFBSA<= @9:8G J9AFD4@< 
EFD9?BKAOI C9D96B8B6 

 

$4;89? 2. %F4AJ<BAAO9 :9?9;AB8BDB:AO9 CGF< < 7454D<FAO9 D4EEFBSA<S 

&9@4 2.2.  %B98<A9A<S < C9D9E9K9A<S CGF9= 

#D4>F<K9E>B9 ;4ASF<9 №4. $4EK9F < 6OK9DK<64A<9 6 @4ELF459 1:2000 
>BA9KAB7B EB98<A9A<S CGF9=, EN9;8B6, EFD9?BKAOI G?<J 

&9@4 2.3.  %F4AJ<BAAO9 CGF< 

#D4>F<K9E>B9 ;4ASF<9 №5. "CD989?9A<9 D4EEFBSA<= 8B CD989?PAOI EFB?5<>B6 
< E<7A4?B6 

 

$4;89? 3.  #DB@9:GFBKAO9 D4;89?PAO9 CGA>FO 

&9@4 3.2. #DB@9:GFBKAO9 :9?9;AB8BDB:AO9 EF4AJ<< 

#D4>F<K9E>B9 ;4ASF<9 №6 $4;D45BF>4 EI9@O CDB@9:GFBKAB= EF4AJ<<. 
#D4>F<K9E>B9 ;4ASF<9 №7 �BBD8<A<DB64A<9 Q?9@9AFB6 CDB@9:GFBKAB= 

:9?9;AB8BDB:AB= EF4AJ<< 

#D4>F<K9E>B9 ;4ASF<9 №8 �OK9DK<64A<9 6 @4ELF459 1:2000 CDB@9:GFBKAB= 
EF4AJ<<. %BEF46?9A<9 698B@BEF9=, EFD9?BKAOI C9D96B8B6, ;84A<= < EBBDG:9A<=. 
$4;D45BF>4 @4A96DB6OI @4DLDGFB6 A4 EF4AJ<< 

#D4>F<K9E>B9 ;4ASF<9 № 9 "CD989?9A<9 B5N9@B6 D45BF < <A69EF<J<= 6 
EFDB<F9?PEF6B :9?9;AB8BDB:AB= EF4AJ<<. 

$4;89? 4. 'K4EF>B6O9  :9?9;AB8BDB:AO9 EF4AJ<< 

&9@4 4.1.  !4;A4K9A<9, BC9D4J<< < >B@C?9>E GEFDB=EF6 

#D4>F<K9E>B9 ;4ASF<9 №10 $4EK9F K<E?4 CGF9= GK4EF>B6B= :9?9;AB8BDB:AB= 
EF4AJ<< 

&9@4 4.2. %I9@O GK4EF>B6OI  :9?9;AB8BDB:AOI EF4AJ<= 

#D4>F<K9E>B9 ;4ASF<9 №11 $4;D45BF>4 A9@4ELF45AB= EI9@O GK4EF>B6B= 
:9?9;AB8BDB:AB= EF4AJ<< 6 BESI CGF9= 

$4;89? 5. %BDF<DB6BKAO9  :9?9;AB8BDB:AO9 EF4AJ<< 

&9@4 5.1. !4;A4K9A<9, >?4EE<H<>4J<S, EI9@O EBDF<DB6BKAOI 
:9?9;AB8BDB:AOI EF4AJ<= 

#D4>F<K9E>B9 ;4ASF<9 №12 $4;D45BF>4 @4DLDGFB6 86<:9A<S 6 C4D>4I 
EBDF<DB6BKAB= :9?9;AB8BDB:AB= EF4AJ<< 

&9@4 5.2. %BDF<DB6BKAO9 GEFDB=EF64 
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#D4>F<K9E>4S D45BF4 №13 $4EK9F 6OEBFO EBDF<DB6BKAB= 7BD>< < @BMABEF< 
FBD@B;AOI ED98EF6 

$4;89? 6. #4EE4:<DE><9 < F9IA<K9E><9 C4EE4:<DE><9 :9?9;AB8BDB:AO9 

EF4AJ<<  
&9@4 6.1. #4EE4:<DE><9 :9?9;AB8BDB:AO9 EF4AJ<< 

#D4>F<K9E>4S D45BF4 №14 $4;D45BF>4 @4DLDGFB6 86<:9A<S 6 7BD?B6<A9 
C4EE4:<DE>B= :9?9;AB8BDB:AB= EF4AJ<< FGC<>B6B7B F<C4 

$4;89? 7. �DG;B6O9 :9?9;AB8BDB:AO9 EF4AJ<<  
&9@4 7.1. !9EC9J<4?<;<DB64AAO9 7DG;B6O9 :9?9;AB8BDB:AO9 EF4AJ<<  
#D4>F<K9E>4S D45BF4 №15 $4;D45BF>4 EI9@O 7DG;B6B= :9?9;AB8BDB:AB= 

EF4AJ<<  

 

�BAFDB?<DG9@O9 >B@C9F9AJ<< "� 01, #� 2.2 

 

�D<F9D<< BJ9A>< CD4>F<K9E><I ;4ASF<=: 
$9;G?PF4FB@ D45BFO CB >4:8B@G CD4>F<K9E>B@G ;4ASF<R S6?S9FES BHBD@?9A<9 

BFK9F4 < 97B ;4M<F4. "J9A>G ;4 CD4>F<K9E>B9 ;4ASF<9 CD9CB8464F9?P 6OEF46?S9F 
CBE?9 ;4M<FO BFK9F4. #D4>F<K9E><9 ;4ASF<S BJ9A<64RFES CB CSF<54??PAB= L>4?9: 

«5» 54??B6 6OEF46?S9FES B5GK4RM9@GES, 9E?<: 
– D45BF4 6OCB?A9A4 CB?ABEFPR < CD46<?PAB; D45BF4 6OCB?A9A4 

E4@BEFBSF9?PAB; D45BF4 E84A4 E EB5?R89A<9@ 6E9I EDB>B6; EB5?R89AO 6E9 CD46<?4 
BHBD@?9A<S BFK9F4; E89?4AO CD46<?PAO9 6O6B8O; 

– 6B 6D9@S ;4M<FO B5GK4RM<=ES CD46<?PAB CBA<@49F EGMABEFP 6BCDBE4, 849F 
FBKAB9 BCD989?9A<9 < <EFB?>B64A<9 BEAB6AOI CBASF<=, EFDB<F BF69F CB 
EB5EF69AAB@G C?4AG, EBCDB6B:849F BF69F CD<@9D4@<, G@99F CD<@9A<FP ;A4A<S 6 
AB6B= E<FG4J<<, @B:9F GEF4AB6<FP E6S;P @9:8G <;GK49@O@ < D4A99 <;GK9AAO@ 
@4F9D<4?B@ <; >GDE4, 4 F4>:9 E @4F9D<4?B@, GE6B9AAO@ CD< <;GK9A<< 8DG7<I 
8<EJ<C?<A; 

«4» 54??4 6OEF46?S9FES B5GK4RM9@GES, 9E?<: 
– D45BF4 6OCB?A9A4 CD46<?PAB E GK9FB@ 2-3 A9EGM9EF69AAOI BL<5B> 

<ECD46?9AAOI E4@BEFBSF9?PAB CB FD95B64A<R CD9CB8464F9?S; D45BF4 E84A4 6 EDB> 
(?<5B E BCB;84A<9@ A4 864-FD< ;4ASF<S), 9EFP A9>BFBDO9 A98BK9FO 6 BHBD@?9A<< 
BFK9F4; 

– 6B 6D9@S ;4M<FO B5GK4RM<=ES CD46<?PAB CBA<@49F EGMABEFP 6BCDBE4, 849F 
FBKAB9 BCD989?9A<9 < <EFB?>B64A<9 BEAB6AOI CBASF<=, AB BF69F 84A 59; 
<ECB?P;B64A<S EB5EF69AAB7B C?4A4, AB6OI CD<@9DB6, 59; CD<@9A9A<S ;A4A<= 6 
AB6B= E<FG4J<<, 59; <ECB?P;B64A<S E6S;9= E D4A99 <;GK9AAO@ @4F9D<4?B@ < 
@4F9D<4?B@, GE6B9AAO@ CD< <;GK9A<< 8DG7<I 8<EJ<C?<A; 

«3» 54??4 6OEF46?S9FES B5GK4RM9@GES, 9E?<: 
– D45BF4 6OCB?A9A4 CD46<?PAB A9 @9A99 K9@ A4 CB?B6<AG <?< 8BCGM9A4 

EGM9EF69AA4S BL<5>4, AB B5GK4RM<=ES 6?4899F B5S;4F9?PAO@< ;A4A<S@< < 
G@9A<S@< CB CDB69DS9@B= F9@9; B5GK4RM<=ES @AB7B>D4FAB B5D4M49FES ;4 CB@BMPR 
CD9CB8464F9?S; D45BF4 E84A4 E BCB;84A<9@ 5B?99 FD9I ;4ASF<=; 6 BHBD@?9A<< BFK9F4 
9EFP BF>?BA9A<S < A9EBBF69FEF6<S CD98NS6?S9@O@ FD95B64A<S@; 

– 6B 6D9@S ;4M<FO B5GK4RM<=ES CD46<?PAB CBA<@49F EGMABEFP 6BCDBE4, AB 6 
BF69F9 <@9RFES BF89?PAO9 CDB59?O 6 GE6B9A<< 6BCDBEB6 >GDE4; 

«2» 54??4 6OEF46?S9FES B5GK4RM9@GES, 9E?<: 
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– 6OCB?A9AB @9APL9 CB?B6<AO CD98?B:9AAOI ;484A<=, 8BCGM9AO 869 (< 
5B?99) EGM9EF69AAO9 BL<5>< 6 IB89 D45BFO, CB>4;46L<9, KFB B5GK4RM<=ES A9 
6?4899F B5S;4F9?PAO@< ;A4A<S@< < G@9A<S@< CB 84AAB= F9@9 6 CB?AB@ B5N9@9, 
B5GK4RM<=ES 6OCB?AS9F D45BFG E CB@BMPR CD9CB8464F9?S; D45BF4 E84A4 E 
A4DGL9A<9@ 6E9I EDB>B6; <@99FES @AB7B A4DGL9A<= CD46<? BHBD@?9A<S.  

� 84AAB@ E?GK49 B5GK4RM<=ES A9 8BCGE>49FES > ;4M<F9 BFK9F4. $45BF4 8B?:A4 
5OFP <ECD46?9A4 E GK9FB@ A98BEF4F>B6 (CD< ;4M<F9 BFK9F4 B5GK4RM<=ES A9 @B:9F 
BF69F<FP A< A4 B8<A <; CBEF46?9AAOI 6BCDBEB6). 

� 84AAB@ E?GK49 B5GK4RM<=ES 5G89F 8BCGM9A > CB6FBDAB= ;4M<F9 BFK9F4 
FB?P>B CBE?9 ?<>6<84J<< CDB59?B6 6 ;A4A<< GK95AB7B @4F9D<4?4 CB F9@9 
CD4>F<K9E>B7B ;4ASF<S. 

 
 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�. 

#$�К&�'�%К"�" ��!/&�/ № 1 
«$4EG5F 8 CBEFDB5A85 CDB4B?LAB7B CDBD8?O 65?57AB4BDB6AB9 ?8A88». 

 

&5?L D45BFO:  A4GG8FLEO D4EEG8FO64FL 8 EFDB8FL CB 7444AAB@G C?4AG @5EFABEF8 6 
7BD87BAF4?OE 8 BF@5Fк5 7B?B6к8 D5?LE4 ABD@4?LAO5 CDB4B?LAO5 
CDBD8?8 65?57AB4BDB6AB7B CGF8 

%B4 D45BFO:  
1. $4EEG8F4FL CB 7444AAB@G C?4AG @5EFABEF8 6 7BD87BAF4?OE 8 BF@5Fк5 
7B?B6к8 D5?LE4 ABD@4?LAO5 CDB4B?LAO9 CDBD8?L 65?57AB4BDB6AB7B 
CGF8 

2. #BEFDB8FL CDB4B?LAO9 CDBD8?L 65?57AB4BDB6AB7B CGF8 6 @4ELF455 
1:10000 4?O 7BD87BAF4?LAOE D4EEFBOA89, 1:1000 4?O 65DF8к4?LAOE 
D4EEFBOA89 

�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 
#DB4B?LAO@ CDBD8?5@ 65?57AB4BDB6AB7B CGF8 A47O645FEO CDB5кF8O 

BE8 CGF8 A4 65DF8к4?LAGN C?BEкBEFL.  
!4 G5DF565 CDB4B?LAO9 CDBD8?L CD54EF46?O5F EB5B9 EBG5F4A85 

BFD57кB6 CDO@OE, E4D4кF5D87GNM8E 7BD87BAF4?LAO5 C?BM44к8, CB4N5@O 8 
ECGEк8 D47?8GAB9 4?8AO 8 кDGF87AO. 
КDGF87A4 Gк?BAB6 BF45?LAOE э?5@5AFB6 @B65F 5OFL D47AB9 8 A5 

4B?6A4 CD56OL4FL 65?8G8AO DGкB6B4OM57B Gк?BA4, CD8AOFB7B 4?O 44AAB9 
?8A88. #DB4B?LAO9 CDBD8?L CDB5кF8DGNF э?5@5AF4@8, 4?8A4 кBFBDOE, к4к 
CD468?B, 4B?6A4 5OFL A5 @5A55 CB?B68AO CB?57AB9 4?8AO 
CD85@BBFCD46BGAOE CGF59, CD8AOFB9 A4 C5DEC5кF86G E F5@, GFB5O A4 
D4EEFBOA88, D46AB9 4?8A5 CB5744, A5 5O?B 5B?55 46GE C5D5?B@B6 CDBD8?O. 
#DB4B?LAO9 CDBD8?L EFDB8FEO CB BE8 � 7?46AB7B CGF8.  
� CD4кF8G5EкB9 D45BF5 CDB4B?LAO9 CDBD8?L 6OG5DG8645FEO 6 

@4ELF455 1:10000 4?O 7BD87BAF4?LAOE D4EEFBOA89 8 1:1000 4?O 
65DF8к4?LAOE. 
#BDO4Bк 6OCB?A5A8O CDB4B?LAB7B CDBD8?O: 
1. !4 @8??8@5FDB6B9 5G@475 6OG5DG8645FEO E5Fк4. 

"F@5Fк8  
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7BD87BAF4?59 

 
                          %&�!&�/ 

$4765DAGFO9  
C?4A CGF8 

 

 
20 @@ 

 
 

�A65A5DAB-75B?B78G5Eк4O 
E4D4кF5D8EF8к4 

EG7?8ABк 10 @@ 

#D
B5
кF
AO
5 

44
AA
O5

 

&8C CBC5D5GAB7B CDBD8?O  5 @@ 

"F@5Fк8 CDB5кFAB9  
5DB6к8 75@?OAB7B 
CB?BFA4, @ 

  
15 @@ 

            'к?BA, %B 
�?8A4, @ 

 10 @@ 

$
4к
F8

44
AA
O

5

"F@5Fк8 75@?8, @  15 @@ 

$4EEFBOA85, @             10 @@ 

#8к5F46  5 @@ 

'к474F5?8 к8?B@5FDB6  15 @@ 

75 @@   
$8EGABк 1 %5Fк4 4?O CDB4B?LAB7B CDBD8?O CDB@56GFBGAB9 EF4AF88 
2. �4CB?A5A85 E5Fк8 CDB4B?LAB7B CDBD8?O E?54G5F A4G8A4FL E 

D4EEF4AB6к8 C8к5FB6 8 к8?B@5FDB6.  
� EFDBк5 «#8к5FO» A4ABEOF 65DF8к4?LAO5 ?8A88 A4 D4EEFBOA88 1E@ 

4DG7 BF 4DG74 (6 7BD87BAF4?LAB@ @4ELF455). #B4 эF8@8 ?8A8O@8 A4ABEOF 
AB@5D4 C8к5FB6   6 EBBF65FEF688 E 7444AAO@ C?4AB@ @5EFABEF8 6 
7BD87BAF4?OE, 4 CD8 A5B5EB48@BEF8 – A4ABEOF 8 7A4к «К8?B@5FD» E 57B 
AG@5D4F859. 

 
!4CD8@5D:  

    8  9      1   2  3  4  5   6  7                   �84@5FD 7A4к4 «К8?B@5FD» -12@@ 
    
       80      

3. �4F5@ 74CB?AO5FEO 7D4D4 ""F@5Fк8 75@?8" 4?O к464B7B C8к5F4.  

 
$8EGABк 2 #D8@5D CDB4B?LAB7B CDBD8?O 6 7BD87BAF4?OE 

 
�?O FB7B GFB5O D4EEG8F4FL BF@5Fк8 75@?8 8ECB?L7GNF @5FB4 

8AF5DCB?OF88. �?O эFB7B A4 G5DF565 C?4A4 @5EFABEF8 6 7BD87BAF4?OE 
G5D57 к464O9 C8к5F 8 к8?B@5FD A4ABEOF C5DC5A48кG?OD.  

"F@5Fк8 75@?8 BCD545?ONF CB DBD@G?5:  
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!Cк = !A48@ + h * m/(m + n),                           (1) 
 

745 !Cк - BF@5Fк8 75@?8 A4 BCD545?5AAB@ C8к5F5 (@); 
!A48@ - 7BD87BAF4?L E A48@5ALL59 BF@5FкB9; 
h -  D47ABEFL @564G BF@5Fк4@8 DO4B@ D4ECB?B65AAOE 7BD87BAF4?59 (h = 

1 @), (@); 
F - D4EEFBOA85 A4 C?4A5 BF D4EE@4FD8645@B7B C8к5F4 4B 7BD87BAF4?8 E 

@5ALL59 BF@5FкB9 (4B !A48@)  
C - D4EEFBOA85 A4 C?4A5 BF D4EE@4FD8645@B7B C8к5F4 E 5B?LL59 

BF@5FкB9 (@). 
 
�E?8 7BD87BAF4?L C5D5E5к45F C8к5F 8?8 к8?B@5FD 6 FBGк5, FB BA 5G45F 

D465A AB@5DG эFB9 7BD87BAF4?8 (CB DBD@G?5 EG8F4FL FB744 A5 AG6AB) 
!4CD8@5D: A5B5EB48@B BF@5FкG 75@?8 A4 #К 

2 6 EBBF65FEF688 E D8EGAкB@ 3.  
#8к5F 2 A4EB48FEO @564G 46G@O 

7BD87BAF4?O@8 24 8 25. '5D57 #К2 CDB6B4OF 
C5DC5A48кG?OD @564G 46G@O 7BD87BAF4?O@8, 745  
74@5DONF E?54GNM85 D4EEFBOA8O  

l1 = F = 9@@, l = F + C = 22 @@.  
�BD87BAF4?L 24 A48@5ALL4O 87 46GE – 24, 25. 

&B744 #К2 = 24 + 1 * 9/22 = 24,41 (@) 
 

 
$8EGABк 3 %E5@4 4?O BCD545?5A8O BF@5FBк 75@?8 
�4?LA59L85 D4EG5FO 654GF CBE?54B64F5?LAB CB к464B@G C8к5FG 8 

к8?B@5FDG CB F4кB@G 65 4?7BD8F@G, B5B7A4G4O #К-C8к5F, К  – к8?B@5FD. 
3. � EBBF65FEF688 E 7444AAB9 65?8G8AB9 Gк?BABGк474F5?O CDB4B?LAO9 

CDBD8?L 6OG5DG8645FEO 6 C?4A5  

 
$8EGABк 3 'к?BABGк474F5?L: 
 

76,96 – BF@5Fк4 CDB5кFAB9 5DB6к8 75@?OAB7B CB?BFA4 (кD4EA4O BF@5Fк4), 
@, 

1,0 ; 1,5 – 65?8G8A4 Gк?BA4, 7444AA4O 6 CDB@8?OE, %B,  
500, 2200 – D4EEFBOA85 A4 кBFBDB5 459EF6G5F Gк?BA, @ 

 

«+» - CB4N5@, 
 

«-» - ECGEк, 
 

 

 



0  

 
«0» - C?BM44к4. 
 

 
�4AAO5 4?O CBEFDB5A8O CDB4B?LAB7B CDBD8?O 6O58D4NFEO E 

Gк?BABGк474F5?O. #D8 эFB@ BEL Gк?BABGк474F5?O O6?O5FEO BFEG5FAB9 
FBGкB9 4?O CD8?B65A8O 677?O44 CD8 BCD545?5A88 CDB4B?LAB7B CDBD8?O 6 
CDBEFD4AEF65 (ECGEк, CB4N5@, C?BM44к4) 

 
4. #DB5кFAO5 (кD4EAO5) BF@5Fк8 5DB6к8 75@?OAB7B CB?BFA4 BCD545?ONF 

CB 7444AAB9 BF@5Fк5 8 7444AAO@ Gк?BA4@ (кD4EA4O BF@5Fк4 A4 
Gк?BABGк474F5?5). 

 

!к = !A  ± i * l,                                    (2) 
 

745 !к - BF@5Fк4 8EкB@B9 FBGк8; 
!A - BF@5Fк4 A4G4?LAB9 FBGк8 (87A4G4?LAB – BF@5Fк4 CDB5кFAB9 5DB6к8 

75@?OAB7B CB?BFA4 A4 Gк?BABGк474F5?5);  
i - Gк?BA 6 FOEOGAOE, 6OD465AAO9 45EOF8GAB9 4DB5LN; 
l - D4EEFBOA85 BF A4G4?LAB9 4B 8EкB@B9 FBGк8 (@). 
 
$4EG5F 654GF CB B55 EFBDBAO BF Gк?BABGк474F5?L: 7A4к "+" - EF468FEO, 

5E?8 Gк?BA A4CD46?5A 665DE (CB4N5@); 7A4к "-" - EF468FEO, кB744 Gк?BA 
A4CD46?5A 6A87 (ECGEк). 
�E5 44AAO5 74ABEOFEO 6 7D4DG ""F@5Fк8 CDB5кFAB9 5DB6к8 75@?OAB7B 

CB?BFA4". 
 
!4CD8@5D: A5B5EB48@B A49F8 кD4EAO5 BF@5Fк8 5DB6к8 75@?OAB7B CB?BFA4 A4 

GG4EFк5 CDBD8?O (D8EGABк 2), 5E?8 CD8AOFL GFB Gк?BABGк474F5?L A4EB48FEO A4 #К5 
#К5 = 54,96 @ 
#К6 = 54,96 + 0*100 = 54,96 @, 
#К7 = 54,96 + 0*100 = 54,96 @, 
#К8 = 54,96 + 0*100 = 54,96 @, 
#К9 = 54,96 + 0*100 = 54,96 @, 
К  81 = 54,96 + 0*100 = 54,96 @ 8 F4. (A4 4?8AG Gк?BA4, F.5 A4 2100@) 
 
#К4 = 54,96 + 0,002 * 100 = 55,16 @ 
#К3 = 55,16 + 0,002 * 100 = 55,36 @ 
#К2 = 55,36 + 0,002 * 100 = 55,56 @ 
#К1 = 55,56 + 0,002 * 100 = 55,76 @   8 F4 (A4 4?8AG Gк?BA4, F.5 A4 1000@) 
 
5. � E?54GNM59 7D4D5 87B5D4645FEO 8A65A5DAB-75B?B78G5Eк4O 

E4D4кF5D8EF8к4 @5EFABEF8 (A4CD8@5D – C5EBк, EG7?8ABк, 7?8A4 8 F4.) 
 
6. �4?55 A44 E5FкB9 EFDB8FEO CDBD8?L 75@?OAB7B CB?BFA4 (кD4EA4O 

?8A8O) 8 ?8A8O 75@?8 (G5DA4O ?8A8O) - BF GE?B6AB7B GDB6AO (F.5. A4 2 - 2,5 

 

 



1  

E@ A44 E5FкB9 EF468FEO 65?8G8A4 BF@5Fк8 E4@B9 @8A8@4?LAB9 
7BD87BAF4?8 E CDBD8?O) 

 
7. $47ABEF8 @564G кD4EAO@8 8 G5DAO@8 BF@5Fк4@8 A47O64NF D45BG8@8 

BF@5Fк4@8. "A8 Gк47O64NF 6OEBFG A4EOC59 8?8 6O5@Bк (F8DDO A4ABEOFEO 
A44 ?8A859 CDBD8?O).  
�?O BCD545?5A8O D45BG8E BF@5FBк A4 к464B@ C8к5F5 A5B5EB48@B 

BCD545?8FL BF@5Fк8 5DB6Bк 75@?OAB7B CB?BFA4. 
 

!5D. = !7.D. - !6.E.                                       (3) 
 

8. � @5EF4E C5D5?B@4 CDBD8?O GEF4A46?864NF 7A4к «�D4A8F4 EF4AF88». 

 
 

$8EGABк 4 "5D475F 6OCB?A5A8O CDB4B?LAB7B CDBD8?O CDB@56GFBGAB9 
EF4AF88 
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�EEB4AO5 44AAO5                            
 

� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO E4@BEFBOF5?LAB 
CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B BF45?5A8O) 8 CB 
CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O BGAB7B BF45?5A8O) 
 
�4D84AF №1 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №1 
 
�4D84AF №2 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №2 
 
�4D84AF №3  

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №3 

 
�4D84AF №4 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №4 

 
�4D84AF №5 
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#?4A @5EFABEF8 6 7BD87BAF4?OE №5 

�4D84AF №6 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №6 
 
�4D84AF №7 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №7 
 
�4D84AF №8  

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №8 

 
�4D84AF №9 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №9 
 
�4D84AF №10 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №10 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 2 

«#BEFDB5A85 CBC5D5GAB7B CDBD8?O 75@?OAB7B CB?BFA4 A4 65?57AB4BDB6AB9 
EF4AF88». 

 

&5?L D45BFO: A4GG8FLEO EFDB8FL CBC5D5GAO5 CDBD8?8 75@?OAB7B CB?BFA4, 74кD5C8FL 
F5BD5F8G5Eк85 7A4A8O FD55B64A89 %!8# к CDB5кF8DB64A8N 
EF4AF8BAAB9 C?BM44к8 

%B4 D45BFO:  
1.  #DB8765EF8 D4EG5F CBC5D5GAB7B CDBD8?O 75@?OAB7B CB?BFA4 
2. �OG5DF8FL CBC5D5GAO9 CDBD8?L 75@?OAB7B CB?BFA4 6 @4ELF455 1:2000 8 1:1000 

 
�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 

1 #BEFDB5A85 CBC5D5GAB7B CDBD8?O 75@?OAB7B CB?BFA4 
A4 EF4AF88 
 

#BC5D5GAO@ CDBD8?5@ 75@?OAB7B CB?BFA4 A47O645FEO D47D57 
75@?OAB7B CB?BFA4 C?BEкBEFLN, C5DC5A48кG?ODAB9 BE8 CGF8. 

#BC5D5GAO5 CDBD8?8 75@?OAB7B CB?BFA4 6OG5DG8645FEO A4 
@8??8@5FDB6B9 5G@475 6 @4ELF455 1:2000 8 1:1000.  

,8D8A4 75@?OAB7B CB?BFA4 A4 EF4AF88 GEF4A46?8645FEO 6 
EBBF65FEF688 E CGF56O@ D4768F85@ 8 7468E8F BF G8E?4 CGF59 8 L8D8AO 
@564GCGFLO.  

 
#BEFDB5A85 CBC5D5GAB7B CDBD8?O 6OCB?AO5FEO 6 E?54GNM59 

CBE?54B64F5?LABEF8: 
 

1. !4 C?4A5 @5EFABEF8 (C8к5F, к8?B@5FD) A4@5G4NFEO FD8 
6ECB@B74F5?LAO5 FBGк8:    FBGк4 &1  - A4 D4EEFBOA88 15 @ BF BE8 кD49A57B 
65DEA57B CGF8,  

FBGк4 &2 - A4 BE8 7?46AB7B C5D6B7B CGF8, 
FBGк4 &3 - A4 D4EEFBOA88 15 @ BF BE8 A86A57B кD49A57B CGF8. 

 
$8EGABк 1  #D8@5D C?4A4 @5EFABEF8 A4 7444AAB@ C8к5F5 
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2  "CD545?ONFEO BF@5Fк8 75@?8 эF8E FBG5к @5FB4B@ 8AF5DCB?OF88 CB 

DBD@G?5:  
!Cк = !A48@ + h * m/(m + n),                           (1) 

 

745 !Cк -BF@5Fк8 75@?8 A4 BCD545?5AAB@ C8к5F5 (@); 
!A48@- 7BD87BAF4?L E A48@5ALL59 BF@5FкB9; 
h - D47ABEFL @564G BF@5Fк4@8 DO4B@ D4ECB?B65AAOE 7BD87BAF4?59 (h = 

1) (@); 
F -D4EEFBOA85 A4 C?4A5 BF D4EE@4FD8645@B7B C8к5F4 4B 7BD87BAF4?8 E 

@5ALL59 BF@5FкB9 (4B !A48@)  
C -D4EEFBOA85 A4 C?4A5 BF D4EE@4FD8645@B7B C8к5F4 E 5B?LL59 

BF@5FкB9 (@). 
 
�E?8 7BD87BAF4?L C5D5E5к45F C8к5F 8?8 к8?B@5FD 6 FBGк5, FB BA 5G45F 

D465A AB@5DG эFB9 7BD87BAF4?8 (CB DBD@G?5 EG8F4FL FB744 A5 AG6AB) 
 
'5D57 FBGк8 &1, , &2 , &3  CDB6B4OF C5DC5A48кG?ODO @564G 46G@O 

7BD87BAF4?O@8 8 к464GN D4EEG8FO64NF @5FB4B@ 8AF5DCB?OF88 !& 1 ,  !& 2 , 
!& 3 . 

 
!4CD8@5D: A5B5EB48@B BF@5FкG 75@?8 6 FBGк5 &1.  
"A4 A4EB48FEO @564G 46G@O 7BD87BAF4?O@8 24 8 25. '5D57 FBGкG &1 CDB6B4OF 

C5DC5A48кG?OD @564G 46G@O 7BD87BAF4?O@8, 745 74@5DONF E?54GNM85 D4EEFBOA8O   l1 = 
F = 9@@, l = F + C = 22 @@.  

�BD87BAF4?L 24 A48@5ALL4O 87 46GE – 24,25. &B744 #К2 = 24 + 1 * 9/22 = 24,41 (@) 

 
$8EGABк 2 %E5@4 4?O BCD545?5A8O BF@5FBк 75@?8 4?O FBGк8 &1, 
 
3. !4 @8??8@5FDB6B9 5G@475 6OG5DG8645FEO E5Fк4  
 

"F@5Fк8 
 7BD87BAF4?59 

 
 
 

#DB5кFAO5  
44AAO5 

"F@5Fк4, @ 15 @@ 
 

$4EEFBOA85, @ 5 @@ 

$4кF8G5Eк85 
44AAO5 

"F@5Fк4 75@?8, @ 15 @@ 
 

$4EEFBOA85, @ 5 @@ 

30 @@ 30 @@  
60 @@  
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$8EGABк 3 %5Fк4 4?O CBC5D5GAB7B CDBD8?O 
 
� 7D4D5 "$4EEFBOA85" (D4кF8G5Eк85 44AAO5) BF BE8 «"F@5Fк4 

7BD87BAF4?59» BFк?44O64NF 6 EFBDBAG 3 E@, 4 74F5@ G5D57 15 E@ 
BFк?44O64NF BEL 65DEA57B кD49A57B CGF8 (6 EBBF65FEF688 E 8EEB4AO@8 
44AAO@8 C?4A4 @5EFABEF8). #BE?5 -  BFк?44O64NF 65?8G8AO @564GCGF89 (E 
C?4A4 @5EFABEF8 7BD87BAF4?59), 4 74F5@ - CBE?5 A4A5E5A8O BE8 A86A57B 
кD49A57B CGF8 - 5M5 D47 BFк?44O64NF 15 E@. 

#D8 6OCB?A5A88 CBC5D5GAB7B CDBD8?O A4CD46?5A85 677?O44 
CD8A8@45FEO 6 EFBDBAG 6B7D4EF4A85 к8?B@5FDB6. #GF8, D4ECB?B65AAO5 A4 
C?4A5 6OL5 7?46AOE CGF59, A4 CDBD8?5 D4ECB?474NFEO E?564 BF 7?46AOE 
CGF59. #GF8, D4ECB?B65AAO5 A4 C?4A5 A865 7?46AOE CGF59, A4 CDBD8?5 
D4ECB?474NFEO ECD464 BF 7?46AOE CGF59. 

 
4. �4CB?AO5FEO 7D4D4 ""F@5Fк8 75@?8".  
"F к464B7B BF?B65AAB7B BFD57к4 к65DEG A44 E5FкB9 6BEEF4A46?864NF 

C5DC5A48кG?ODO. "F GE?B6AB7B GDB6AO BFк?44O64NFEO 65?8G8AO FBG5к !&1 ,  
!&2 , !&3  CB 6OEBF5 (FBGк4 &1  - A4 D4EEFBOA88 15 @ BF BE8 кD49A57B 65DEA57B 
CGF8, FBGк4 &2 - A4 BE8 7?46AB7B C5D6B7B CGF8, FBGк4 &3 - A4 D4EEFBOA88 15 @ 
BF A86A57B кD49A57B CGF8)  #B?GG5AAO5 FBGк8 EB548AONFEO @564G EB5B9, 8 
эF4 ?8A8O O6?O5FEO ?8A859 75@?8.(G5DAO9 F65F) 

                                       3    4      I     II      5    6  ?8A8O 75@?8 

$8EGABк 4 $D47@5AF CBEFDB5A8O CBC5D5GAB7B CDBD8?O (1 64D84AF) 
 
&BGк8 C5D5E5G5A8O ?8A88 75@?8 8 BE59 64 CGF59 74@5DONFEO CB BE8 

«"F@5Fк4 7BD87BAF4?59» 8 BF@5G45FEO 6 7D4D5 «"F@5Fк4 75@?8» (*). 
 
5. � 7D4D5 "$4EEFBOA85" (CDB5кFAO5 44AAO5) Gк47O64NFEO D4EEFBOA8O 

@564G BEO@8 CGF59, D4EEFBOA85 4B 5DB6Bк BF кD49A8E CGF59 (3,5 @), 
D4EEFBOA85 BF BE8 7?46AB7B CGF8 4B FBGк8 C5D5?B@4 CDBD8?O. (!#)  

                                       3    4      I       II    5    6  ?8A8O 75@?8 

 
 
 
 
 

"F@5Fк8 
7BD87BAF4?5
9 

&B
Gк
4 
& 

1     

 &B
Gк
4 
& 

2
  

      

   &B
Gк
4 
& 

3
  

#DB5кFAO5  
44AAO5 

"F@5Fк4, @ 
 

        

$4EEFBOA85, 
@ 

        

$4кF8G5Eк
85 44AAO5 

"F@5Fк4  
75@?8, @ 

!&
1 

* * !&2 * * * !&3 

$4EEFBOA85, 
@ 

3,0 15,0 5,3 6,1 5,6 5,3 4,8 15,0 
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$8EGABк 5 $D47@5AF CBEFDB5A8O CBC5D5GAB7B CDBD8?O (2 64D84AF) 
&BGк4 C5D5?B@4 CDBD8?O !# 6O58D45FEO CBE5D548A5 @564GCGFLO 8?8 

@564G BEO@8 7?46AOE CGF59 (CD8 46GECGFAB@ GG4EFк5) 8?8 @564G BELN I 
7?46AB7B CGF8 8 E@56AO@ CGF5@ (CD8 B4ABCGFAB@ GG4EFк5) 

 
6 "CD545?O5@ BF@5Fк8 75@?OAB7B CB?BFA4.  
�5@?OAB5 CB?BFAB CD8A8@45FEO 46GEк4FAB5, 7DGAFO A54D5A8DGNM85, 

Gк?BA 75@?OAB7B CB?BFA4 i = 0,02. 
�444AA4O кD4EA4O BF@5Fк4 (H1 ) O6?O5FEO BF@5FкB9 75@?OAB7B CB?BFA4 

CB BE8 C5D6B7B 7?46AB7B CGF8. "F@5Fк4 EBE54A57B CGF8 CD8A8@45FEO D46AB9 
BF@5Fк5 C5D6B7B 7?46AB7B CGF8. "F@5Fк4 FBGк8 C5D5?B@4 !n BCD545?O5FEO 
CB DBD@G?5: 

     

Hn  = H1  + i *  E/2,                           (2) 
 

745 Hn  - FBGк4 C5D5?B@4 CDBD8?O (@); 
H1  - 7444AA4O кD4EA4O BF@5Fк4 (@); 
� -  L8D8A4 @564GCGFLO @564G 7?46AO@8 8?8 7?46AO@ 8 EBE54A8@ 

CGF5@ (@); 
i -  Gк?BA BEAB6AB9 C?BM44к8 75@?OAB7B CB?BFA4 (i = 0,02) 
 
!4CD8@5D A49F8 FBGкG C5D5?B@4 CDBD8?O CD8 7444AAB@ @564GCGFL5 �=7,8@ 8 

Gк?BA5 75@?OAB7B CB?BFA4 i = 0,02 (CB D8EGAкG 1) 
Hn = 23,0 + 0,02 " 5,3 / 2 = 23,053 (@) 

 
7. "F@5Fк4 BE8 1 7?46AB7B CGF8 8 E@56AB7B к A5@G (CD8 B4ABCGFAB9 

?8A88) 8  BF@5Fк8 BE59 7?46AOE CGF59 (CD8 46GECGFAB9 ?8A88) D46AO 
65?8G8A5 кD4EAB9 BF@5Fк8, 7444AAB9 A4 EE5@5 

 
!4CD8@5D   !1 = 23,0 , !11  = 23,0 @  (CD8 46GECGFAB9 ?8A88) 

!1 = 23,0 , !2 = 23,0 @  (CD8 B4ABCGFAB9 ?8A88) 
 

 
 
 
 
 

"F@5Fк8 
7BD87BAF4?5
9 

&B
Gк
4 
& 

1 

 
 �
8A
8O
 

5D
B6
к8

    

 &B
Gк
4 
& 

2
  

   ! #
 

   

 �
8A
8O
 

5D
B6
к8

 
  &B
Gк
4 
& 

3
  

#DB5кFAO5  
44AAO5 

"F@5Fк4, @ 
 

           

$4EEFBOA85, 
@ 

  3,5 5,3 6,1 2,
8 

2,8 5,3 4,8 3,5  

$4кF8G5Eк
85 44AAO5 

"F@5Fк4  
75@?8, @ 

!&
1 

* * !&2 * * * !&3 

$4EEFBOA85, 
@ 

3,0 15,0 5,3 6,1 5,6 5,3 4,8 15,0 
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8. "CD545?ONFEO BF@5Fк8 BE59 6E5E CGF59, BF@5Fк8 5DB6Bк 75@?OAB7B 
CB?BFA4 CB DBD@G?5 (3) 6 B55 EFBDBAO BF FBGк8 C5D5?B@4 CDBD8?O: 

    

H1 = HI - i * �,                                 (3) 
 

,8D8AG  BF BE8 кD49A57B CGF8 4B ?8A88 5DB6к8 75@?OAB7B CB?BFA4 5O?4 
CD8AOF4 D46A4O 3,5@.  

 
9. !44 E5FкB9 A4 C5DC5A48кG?OD4E BFк?44O64NFEO 6 @4ELF455 BF@5Fк8 

75@?OAB7B CB?BFA4 BF GE?B6AB7B GDB6AO (BF@5Fк8 BE59 CGF59, BF@5Fк8 
5DB6Bк 75@?OAB7B CB?BFA4). 

 
!4CD8@5D  H3 = 23,0 - 5,3 " 0,02 = 22,89 (@)   
           H5DB6к8 = 22,89 - 3,5 " 0,02 = 22,82 (@) 8 F4. 
 

10.  %FDBOF BFкBE 75@?OAB7B CB?BFA4 1: 1,5 (74?B65A85 BEAB64A8O BFкBE4 
6 1.5 D474 5B?LL5 57B 6OEBFO) E B558E EFBDBA BF 5DB6Bк 4B C5D5E5G5A8O E 
?8A859 75@?8.  

�D4D8G5Eк8 6OCB?AONF F4к: 1E@ – BFк?44O64NF CB C5DC5A48кG?ODG 
6A87 8    1,5 E@ – 6 EFBDBAG (CB 6FBDB@G C5DC5A48кG?ODG).  

 
&BGкG C5D5E5G5A8O ?8A88 75@?8 8 ?8A88 BFкBE4 74@5DONF CB BE8 

кBBD48A4F. 
        
 
 
 
 
         �B4BBF6B4A4O   55D@4   BFкBE  ?8A8O       3      2 
             к4A464               1:1,5   5DB6к8    CGFL   CGFL 

 
               0,9@ 0,6@ 0,9@        3,0@                         3,5@         � = 5,3@  

 
$8EGABк 6 '4EFL CBC5D5GAB7B CDBD8?O 
 
11. "Fк?44O64NF 55D@G E Gк?BAB@ 0,02.,8D8A4 55D@O CD8A8@45FEO 

D46A4O 3@.  
$4EG5FA4O FBGк4 CBA865A8O ?8A88 5DB6к8 D4EEG8FO645FEO 4A4?B78GAB 

CB DBD@G?5 (3). 
 
12. %FDBOF 6B4BBF6B4AO5 к4A46O 6OEBFB9 0,9 @, L8D8AB9 CB 4AG 0,6 @ E 

кDGF87AB9 BFкBE4 1:1,5.  
�FBDB9 BFкBE 6B4BBF6B4AB9 к4A46O CDB6B4OF 4B C5D5E5G5A8O E ?8A859 

75@?8, 4 74F5@ ?8A8N CBC5D5GAB7B CDBD8?O 654GF CDO@B CB ?8A88 75@?8. 

�8A8O 75@?8 

�8A8O 5DB6к8 
65?57AB9 
4BDB78 
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13. КBAFO BFD57кB6 EB548AONFEO @564G EB5B9, CB?GG5AA4O ?8A8O 

O6?O5FEO BEAB6AB9 C?BM44кB9 75@?OAB7B CB?BFA4.  
�8A8N CBC5D5GAB7B CDBD8?O 75@?OAB7B CB?BFA4 B56B4OF кD4EAO@ 

F65FB@, FB?M8AB9 ?8A88 2 @@. 

 
$8EGABк 7  "5D475F 6OCB?A5A8O CBC5D5GAB7B CDBD8?O CDB@56GFBGAB9 

EF4AF88 
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#D8?B65A85 1 
�EEB4AO5 44AAO5                            

 
� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO E4@BEFBOF5?LAB 

CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B BF45?5A8O) 8 CB 
CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O BGAB7B BF45?5A8O) 
�4D84AF №1 

 

�4AB: 
H1 = 28,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,3 @ 
�2 = 5,3 @ 
�3 = 6,5 @ 
�4 = 11,8 @ 
�5 = 4,8 @ 
 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455  

�4D84AF №2 

 

�4AB: 
H1 = 26,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 4,8 @ 
�2 = 11,8 @ 
�3 = 7,5 @ 
�4 = 5,3 @ 
�5 = 6,5 @ 
�6 = 5,3 @ 
 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 

�4D84AF №3  

 

�4AB: 
H1 = 118,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,3 @ 
�2 = 6,5 @ 
�3 = 5,3 @ 
�4 = 7,5 @ 
�5 = 4,8 @ 
&D55G5FEO:  
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D4EEG8F4FL 8 CBEFDB8FL 
CBC5D5GAO9 CDBD8?L 75@?OAB7B 
CB?BFA4 6 @4ELF455 

 
 
�4D84AF №4 

 

�4AB: 
H1 = 32,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,2 @ 
�2 = 5,3 @ 
�3 = 5,4 @ 
�4 = 6,5 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 

�4D84AF №5 

 

�4AB: 
H1 = 77,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,4 @ 
�2 = 5,3 @ 
�3 = 7,5 @ 
�4 = 5,3 @ 
�5 = 6,5 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 

�4D84AF №6 

 

�4AB: 
H1 = 85,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,3 @ 
�2 = 6,2 @ 
�3 = 6,5 @ 
�4 = 7,5 @ 
�5 = 4,8 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 

�4D84AF №7 
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�4AB: 
H1 = 66,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,3 @ 
�2 = 5,4 @ 
�3 = 5,2 @ 
�4 = 6,2 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 

�4D84AF №8  

 

�4AB: 
H1 = 28,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 7,5 @ 
�2 = 5,3 @ 
�3 = 5,3 @ 
�4 = 5,3 @ 
�5 = 5,3 @ 
�6 = 5,0 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 

�4D84AF №9 

 

�4AB: 
H1 = 31,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,4 @ 
�2 = 5,3 @ 
�3 = 5,3 @ 
�4 = 6,5 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL 
CBC5D5GAO9 CDBD8?L 75@?OAB7B 
CB?BFA4 6 @4ELF455 

�4D84AF №10 
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�4AB: 
H1 = 77,0 @ (кD4EA4O BF@5Fк4) 
 564GCGFLO (E65DEG 6A87): 
�1 = 5,7 @ 
�2 = 7,5 @ 
�3 = 6,5 @ 
�4 = 5,3 @ 
�5 = 4,8 @ 
&D55G5FEO:  
D4EEG8F4FL 8 CBEFDB8FL CBC5D5GAO9 
CDBD8?L 75@?OAB7B CB?BFA4 6 
@4ELF455 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 3 

«"CD545?5A85 D4EEFBOA89 @564G F5AFD4@8 EFD5?BGAOE C5D56B4B6». 
 

&5?L D45BFO:  A4GG8FLEO CD4кF8G5Eк8 CB?L7B64FLEO 44AAO@8 эCND EFD5?BGAOE 
C5D56B4B6 CD8 D47?8GAB@ 6748@AB@ D4ECB?B65A88 8E 6 7BD?B68A4E 
EF4AF89. 

%B4 D45BFO:  
1.  "CD545?8FL D4EEFBOA8O @564G F5AFD4@8 EFD5?BGAOE C5D56B4B6   
2.  �OG5DF8FL 6 @4ELF455 1:1000 EFD5?BGAOE C5D56B4B6 CD8 D47?8GAB@ 6748@AB@ 
D4ECB?B65A88 8E 6 7BD?B68A4E EF4AF88 

 
�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 

1 "CD545?5A85 D4EEFBOA8O @564G F5AFD4@8 EFD5?BGAOE 
C5D56B4B6   

 
"EAB6AO5 D47@5DO B5OкAB65AAOE EFD5?BGAOE C5D56B4B6 

 

&- F5AFD EFD5?BGAB7B C5D56B44 (FBGк4 C5D5E5G5A8O BE59 46GE 
EEB4OM8EEO 8?8 D4EEB4OM8EEO CGF59); 

4- D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B C5D54A57B EFOк4 
D4@AB7B D5?LE4; 

4B- D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B A4G4?4 BEFDOкB6; 
F-   D4EEFBOA85 BF C5D54A57B EFOк4 D4@AB7B D5?LE4 4B A4G4?4 BEFDOкB6; 
b- D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B E6BEFB6B7B EFOк4 

кD5EFB68AO; 
bB- D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B @4F5@4F8G5EкB7B 

F5AFD4 кD5EFB68AO; 
q- D4EEFBOA85 BF @4F5@4F8G5EкB7B F5AFD4 4B E6BEFB6B7B EFOк4 

кD5EFB68AO; 
LC- CB?A4O 4?8A4 EFD5?BGAB7B C5D56B44 (BF A4G4?4 BEFDOкB6 4B 

@4F5@4F8G5EкB7B F5AFD4 кD5EFB68AO) 
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$4EEFBOA8O @564G F5AFD4@8 EFD5?BGAOE C5D56B4B6 4?O 6E5E 
64D84AFB6 6748@AB7B D47@5M5A8O 8E 6 7BD?B68A4E EF4AF89 @B6AB 
D4EEG8F4FL CB DBD@G?4@. 

�5?8G8A4 4, b – 6O58D45FEO 87 CD8?B65A8O 2 (CB F45?8F5) 6 
EBBF65FEF688 E 8EEB4AO@8 44AAO@8 (F8C D5?LE4 8 @4Dк4 кD5EFB68AO).  

�5?8G8A4 d – CDO@4O 6EF46к4 - 6O58D45FEO 87 CD8?B65A8O 3 6 
EBBF65FEF688 E 8EEB4AO@8 44AAO@8 (CGF8 8 GE?B68O). 
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�748@AB5 D4ECB?B65A85 EFD5?BGAOE C5D56B4B6 
 

�EFD5GA4O Gк?44к4 E4D4кF5D87G5FEO F5@, GFB F5AFDO EFD5?BGAOE 
C5D56B4B6 1 8 2 A4CD46?5AO 4DG7 A4 4DG74, 4 @564G A8@8 Gк?44O64NFEO 
EBBF65FEF6GNM85 75B@5FD8G5Eк85 D4EEFBOA8O 8 CDO@4O 6EF46к4 d. 

         
 

X = 41 + d + 42 ,                                    (1) 
 

745 % – D4EEFBOA85 @564G F5AFD4@8 EFD5?BGAOE C5D56B4B6 1 8 2, @; 
41 - D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 1 4B C5D54A57B EFOк4 

D4@AB7B D5?LE4, @; 
42 -D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 2 4B C5D54A57B EFOк4 

D4@AB7B D5?LE4, @; 
d - CDO@4O 6EF46к4, @.  
 

#BCGFA4O Gк?44к4 E4D4кF5D87G5FEO F5@, GFB F5AFDO EFD5?BGAOE 
C5D56B4B6  A4CD46?5AO 4DG7 74 4DG7B@, 4 @564G A8@8 Gк?44O64NFEO 
EBBF65FEF6GNM85 75B@5FD8G5Eк85 D4EEFBOA8O 8 CDO@4O 6EF46к4 d. 

 
 

               X = 41 + d + b2                                      X = b1 + d + 42         (2, 3) 
 

745 % – D4EEFBOA85 @564G F5AFD4@8 EFD5?BGAOE C5D56B4B6 1 8 2, @; 
4 - D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B C5D54A57B EFOк4 

D4@AB7B D5?LE4, @; 
b -D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B E6BEFB6B7B EFOк4 

кD5EFB68AO, @; 
d - CDO@4O 6EF46к4, @.  

 

%E5@O 6748@AB7B D4ECB?B65A8O 46GE EFD5?BGAOE C5D56B4B6 

         
 

X = E/sin α,                                  (4) 
 

745 % – D4EEFBOA85 @564G F5AFD4@8 EFD5?BGAOE C5D56B4B6 1 8 2, @; 

а1 а2

1 2

d

X

а1 а2

1 2

d

X

a1 b2d

X

1 2

X

a2b1 d

1 2

X

a2b1 d

1

2

E
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� – 65?8G8A4 @564GCGFLO, @ (87 8EEB4AOE 44AAOE); 
α 3 G7B? кD5EFB68AO (6O58D45FEO CB 1 EFD5?BGAB@G C5D56B4G 87 

CD8?B65A8O 2) 
�?O 64D84AFB6 Gк?44к8 EFD5?BGAOE C5D56B4B6 CDO@4O 6EF46к4 

D4EEG8FO645FEO 87 GE?B68O, GFB @564GCGFL5 � 4B?6AB 5OFL A5 @5A55 4,8 @                 
 

d = � / sin α - b1 - 42                                           (5) 
 

 
X = E/sin α, 

 

d = � / sin α - b1 - b2                                        (6) 

 

2 �OG5DG864A85 6 @4ELF455 1:1000 EFD5?BGAOE C5D56B4B6 
CD8 D47?8GAB@ 6748@AB@ D4ECB?B65A88 8E 6 7BD?B68A4E 
EF4AF88 
#BE?54B64F5?LABEFL CBEFDB5A8O EFD5?BGAOE C5D56B4B6 6 @4ELF455 1 : 

1000 

1. �OC8EO64NFEO 75B@5FD8G5Eк85 э?5@5AFO 4?O EFD5?BGAOE C5D56B4B6 
– 4 , b, d 

2. "CD545?O5FEO D4EEFBOA85 % 4?O 6E5E L5EF8 EE5@ D4ECB?B65A8O 
EFD5?BGAOE C5D56B4B6. 

3. �OG5DG864NFEO  6E5 EE5@O 6 @4ELF455 1 : 1000. 
 

!4CD8@5D: FD55G5FEO G?B68FL EFD5?BGAO9 C5D56B4 @4Dк8 1/9.  
�?O эFB7B BF F5AFD4 %# BFк?44O64NF 9 E@, 4 CB C5DC5A48кG?ODG – 1 E@. #B?GG5AAGN FBGкG 
EB548AONF E F5AFDB@ C5D56B44 

                                    

 
        1 E@              
 
 
                               9 E@                      &%# 1 
 
 

b1 b2d

X

1

2

E
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                     1/9           40,63 @@        1/11 
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#D8?B65A85 1 
�EEB4AO5 44AAO5                            

 
� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO E4@BEFBOF5?LAB 

CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B BF45?5A8O) 8 CB 
CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O BGAB7B BF45?5A8O) 
 
�4D84AF №1 

 
�4D84AF №2 
 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-50 

 
1/11 

 
$-50 

 
1/11 

#D85@B-
BFCD46BGAO5 

 
ABD@4?LAO5 

 
@5A55 

140 

 
5,5 

 
 

�4D84AF №3  

 
%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-50 

 
1/9 

 
$-50 

 
1/9 

#D85@B-
BFCD46BGAO5 

 
ABD@4?LAO5 

 
@5A55 

140 

 
5,0 

 
 

�4D84AF №4 
 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-50 

 
1/11 

 
$-50 

 
1/11 

#D85@B-
BFCD46BGAO5 

 
EF5EA5AAO5 

 
@5A55 

140 

 
5,3 

 
 

�4D84AF №5 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-65 

 
1/11 

 
$-65 

 
1/18 

 
7?46AO5 

 
EF5EA5AAO5 

 
�B?55 

140 

 
5,3 
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%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-65 

 
1/11 

 
$-65 

 
1/11 

 
7?46AO5 

 
ABD@4?LAO5 

 
@5A55 

140 

 
4,8 

 
 
�4D84AF №6 
 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-50 

 
1/9 

 
$-50 

 
1/9 

#D85@B-
BFCD46BGAO5 

 
ABD@4?LAO5 

 
@5A55 

140 

 
5,0 

 
 

�4D84AF №7 
 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-50 

 
1/9 

 
$-50 

 
1/11 

 
�?46AO5 

 
ABD@4?LAO5 

 
@5A55 

140 

 
5,2 

 

 
�4D84AF №8  
 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-50 

 
1/9 

 
$-50 

 
1/9 

 
#DBG85 

 
ABD@4?LAO5 

 
@5A55 

140 

 
5,0 

 
 

�4D84AF №9 
 

%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-65 

 
1/18 

 
$-65 

 
1/18 

 
�?46AO5 

 
ABD@4?LAO5 

 
5B?55 140 

 
5,3 
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�4D84AF №10 

 
%FD5?BGAO9 
C5D56B4 №1 

%FD5?BGAO9 
C5D56B4 №2 

#GF8 'E?B68O %кBDBEFL, 
к@/G 

 564GCGFLO, 
@ 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

 
$-65 

 
1/9 

 
$-65 

 
1/9 

 
�?46AO5 

 
EF5EA5AAO5 

 
@5A55 

140 

 
5,2 
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#D8?B65A85 2 
 
 

"EAB6AO5 D47@5DO B5OкAB65AAOE EFD5?BGAOE C5D56B4B6 

 

 
 

 
!4CD8@5D: GFB5O BCD545?8FL CD8 7444AAB@ F8C5 D5?LE4 $-65 8 @4Dк5 

кD5EFB68AO 1/9  65?8G8AG «4» 8 «b»  A5B5EB48@B E65EF8 6 
FBGкG EFDBGкG E 7444AAB9 65?8G8AB9 8 EFB?58к E 8EкB@O@ 
7A4G5A85@: 

4 = 15, 22 @, 
b = 15, 81 @, 
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#D8?B65A85 3 
 

�5?8G8A4 CDO@B9 6EF46к8  CD8 6EFD5GAB9 Gк?44к5 46GE EFD5?BGAOE 
C5D56B4B6 

 
d, @ 

 
'E?B68O 

25,0 !4 7?46AOE CGFOE CD8 ABD@4?LAOE GE?B68OE,  
745 CD54GE@4FD8645FEO  46865A85 C4EE468DEк8E CB574B6 EB 

EкBDBEFO@8 5B?55 140 к@/G 
12,5 !4 7?46AOE 8  CD85@BBFCD46BGAOE CGFOE CD8 ABD@4?LAOE 

GE?B68OE,  
745 CD54GE@4FD8645FEO  46865A85 C4EE468DEк8E CB574B6 EB 

EкBDBEFO@8 @5A55 140 к@/G 
6,25 !4 7?46AOE 8  CD85@BBFCD46BGAOE CGFOE 6 EF5EA5AAOE GE?B68OE 

0 !4 CDBG8E EF4AF8BAAOE CGFOE 
 

�5?8G8A4 CDO@B9 6EF46к8  CD8 CBCGFAB9 Gк?44к5 46GE EFD5?BGAOE 
C5D56B4B6 

 
d, @ 

 
'E?B68O 

25,0 !4 7?46AOE CGFOE CD8 ABD@4?LAOE GE?B68OE,  
745 CD54GE@4FD8645FEO  46865A85 C4EE468DEк8E CB574B6 EB 

EкBDBEFO@8 5B?55 140 к@/G 
12,5 !4 7?46AOE CD8 ABD@4?LAOE GE?B68OE,  

745 CD54GE@4FD8645FEO  46865A85 C4EE468DEк8E CB574B6 EB 
EкBDBEFO@8 @5A55 140 к@/G 

6,25 !4 CD85@BBFCD46BGAOE CGFOE 8 A4 7?46AOE 6 EF5EA5AAOE 
GE?B68OE 

4,5 !4 CDBG8E EF4AF8BAAOE CGFOE 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 4 

«$4EG5F 8 6OG5DG864A85 6 @4ELF455 1:2000 кBA5GAB7B EB548A5A8O CGF59, 
EN574B6 8 EFD5?BGAOE G?8F». 

 

&5?L D45BFO:  A4GG8FLEO CD4кF8G5Eк8 D4EEG8FO64FL кBA5GAO5 EB548A5A8O, EN574O 8 
EFD5?BGAO5 G?8FO  

%B4 D45BFO:  
1.  $4EG5F кBA5GAB7B EB548A5A8O 
2. $4EG5F B5OкAB65AAB7B EN5744 
3. $4EG5F EFD5?BGAOE G?8F 
4. �OG5DG864A85 6 @4ELF455 1 : 2000 кBA5GAB7B EB548A5A8O, EN5744 8 EFD5?BGAOE G?8F 

 
�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 
!5@4ELF45AO5 EE5@O EF4AF89 D47D454FO64NFEO A4 BEAB64A88 D4EG5FB6 

CGF56B7B D4768F8O 8 F8C4 EF4AF88.  
#GF56B5 D4768F85 EF4AF88 EBEFB8F 87 CGF59 D47AB7B A47A4G5A8O 8 

E6O7O64NM8E 8E 6 548AGN E8EF5@G D47?8GAOE EB548A5A89, B55EC5G864NM8E 
C5D5EB4 CB4686AB7B EBEF464 E B4AB7B CGF8 A4 4DG7B9. 

�B?LLB5 6A8@4A85 G45?O5FEO CDB5кF8DB64A8N 7BD?B68A EF4AF89, 
кBFBDO5 CD54EF46?ONF EB5B9 7DGCCO EFD5?BGAOE C5D56B4B6, EFD5?BGAOE 
G?8F, EN574B6, EB548AONM8E CGF8 EF4AF89. &5EAB?B78G5Eк4O ECBEB5ABEFL 
7BD?B68A 74к?NG45FEO 6 FB@, GFB 6 8E CD545?4E CB4686AB9 EBEF46 A5 
4B?65A BEF4A46?864FLEO - BA8 O6?ONFEO CDBEB4AO@8 э?5@5AF4@8 EF4AF88. 
КBAEFDGкF88 7BD?B68A 8@5NF 646AB5 7A4G5A85 4?O ABD@4?LAB9 D45BFO 
EF4AF89. "A8 4B?6AO B55EC5G864FL 557BC4EABEFL 46865A8O, A5B5EB48@GN 
CDBCGEкAGN ECBEB5ABEFL 8 EBDBLGN @4A56D5AABEFL. �57BC4EABEFL 46865A8O 
4BEF8745FEO A4?8G85@ 87B?8DB64AAOE @4DLDGFB6 E?54B64A8O CB574B6 8 
74@Oк4A85@ EFD5?BGAOE C5D56B4B6, EN574B6, 8 5?Bк8DB6кB9 E87A4?B6 E 
CB@BMLN э?5кFD8G5EкB9 F5AFD4?874F88 EFD5?Bк 8 E87A4?B6 6 A4CD46?5A88 
GEF4AB6?5AAB7B @4DLDGF4 8 7D4A8G4M8E E A8@ EFD5?BGAOE C5D56B4B6 8 
EN574B6, 8Eк?NG4NM8E 6OEB4 A4 @4DLDGF 4DG7B7B CB4686AB7B EBEF464. 

"EAB6AO@8 6844@8 EB548A5A89 O6?ONFEO кBA5GAB5 EB548A5A85, EN574 8 
EFD5?BGA4O G?8F4. 
 

1   $4EG5F кBA5GAB7B EB548A5A8O 
КBA5GAB5 EB548A5A85 - EB548A5A85 46GE C4D4??5?LAOE CGF8 E CB@BMLN 

B4AB7B EFD5?BGAB7B C5D56B44. 
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$8EGABк 1 КBA5GAB5 EB548A5A85:  
&-F4A75AE 74кD5EFB68AAB9 кD86B9; R – D448GE EBCDO74NM59 кD86B9; %-
CDB5кF8O EB548A5A8O A4 BEL %; L –CB?A4O 4?8A4 кBA5GAB7B EB548A5A8O; l – 

4?8A4 EB548A5A8O; N –@4Dк4 кD5EFB68AO; d- CDO@4O 6EF46к4. 
 
$4EG5F кBA5GAB7B EB548A5A8O CDB876B4OF CB CD86545AAO@ DBD@G?4@    

& = R tg α / 2 = R / 2N                               (1) 

% = �/ tg α = � * N                                 (2) 

L= 4 + % + &                                    (3) 

l = �/sin α =  b + d + T                              (4) 

d = l – (b + &) = �/ sin α – ( b + & )                     (5)            

 

2   $4EG5F B5OкAB65AAB7B EN5744 
%N574 – CGFL, B7D4A8G5AAO9 46G@O EFD5?BGAO@8 C5D56B44@8, 

EB548AONM8E 464 C4D4??5?LAOE 8?8 A5C4D4??5?LAOE CGF8  4DG7 E 4DG7B@. 

 
$8EGABк 2 %N574:  

% – CDB5кF8O EB548A5A8O A4 BEL E; L – CB?A4O 4?8A4 EN5744; l – 4?8A4 
EN5744;          d – CDO@4O 6EF46к4. 

 

$4EG5F EN5744 CDB876B4OF CB CD86545AAO@ DBD@G?4@:   
                 

  %= � / tg α  = � * N                                   (6) 

L= �/ tg α + 2 4 = % + 2 4                                  (7) 

l = � /sin α = 2 b + d                                  (8) 

d = l - 2 b = �/ sin α -2 b                                  (9) 

 

3   $4EG5F EFD5?BGAOE G?8F 
%FD5?BGA4O G?8F4 – CGFL, A4 кBFBDB@ CBE?54B64F5?LAB G?B65AO 

EFD5?BGAO5 C5D56B4O 4?O EB548A5A8O 7DGCCO C4D4??5?LAOE CGF59. 
%FD5?BGAO5 G?8FO 44NF 6B7@B6ABEFL CD8A8@4FL CB5744 E 7?46AB7B CGF8 

A4 ?N5B9 4DG7B9 CGFL C4Dк4 EF4AF88, BFCD46?OFL CB5744 E ?N5B7B CGF8 
C4Dк4 A4 7?46AO9 CGFL, 4 F4к65 C5D5EF46?OFL 647BAO E B4AB7B CGF8 A4 
4DG7B9 G5D57 6OFO6AB9 CGFL. %GM5EF6G5F A5EкB?LкB 684B6 EFD5?BGAOE G?8F. 

 

�?O CDBEF59L59 G?8FO CB4 G7?B@ кD5EFB68AO (CB4 G7?B@ α): 
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$8EGABк 3 %FD5?BGAO5 G?8FO CB4 G7?B@ кD5EFB68AO. 
�E?8    �1 = �2 = �3 = �4 ,  FB     l1  = l2 = l3  = l4  = �/sin α = 4 + b+ d;        (10) 

d1 = d2 = d3 = l – ( b + 4 ) = � /sin α – ( b + 4 ) 
 

l4  = �/sin α = 4 + b+ d;    d2 = l – ( b + & ) = �/sin α – ( b + & ) 
  

%1 = %2 = %3 = %4  = �/ tg α  
 

 L= 4 + %1 + %2 + %3 + %4 + & 
 
�E?8 @564GCGFLO � A5 D46AO @564G EB5B9, FB l, %, d BCD545?O5FEO 4?O 

к464B7B @564GCGFLO. 
 
�?O EFD5?BGAB9 G?8FO CB BEAB6AB@G CGF8: 

 
$8EGABк 4 %FD5?BGAO5 G?8FO CB BEAB6AB@G CGF8. 
 
�E?8    �1 = �2 = �3 = �4 , FB  %1 = %2 = %3 = %4 = �/tg α                                  (11) 

 
L= 4 + %1 + %2 + %3 + %4 + & 

 
&= R tg α /2 

 

L1  =    �/sin α = b + d1 + &;         d1 = �/sin α – (b+&) 
L2  = 2 �/sin α = b + d2 + &;         d2 = 2�/sin α – (b+&) 
L3  = 3 �/sin α = b+ d3 + &;          d3 = 3�/sin α – (b+&)  
l4  = 4 �/sin α = b+ d4 + &;          d4 = 4�/sin α – (b+&)  

 

2 �OG5DG864A85 6 @4ELF455 1: 2000 кBA5GAB7B 
EB548A5A8O, EN5744 8 EFD5?BGAOE G?8F 
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� CD4кF8G5EкB9 D45BF5 4B?6AO 5OFL 6E5 4 G5DF564, CD86545AAO5 6 
@4ELF455. 

!4CD8@5D: FD55G5FEO G?B68FL EFD5?BGAO9 C5D56B4 @4Dк8 1/9.  
�?O эFB7B BF F5AFD4 %# BFк?44O64NF 9 E@, 4 CB C5DC5A48кG?ODG – 1 E@. #B?GG5AAGN FBGкG 
EB548AONF E F5AFDB@ C5D56B44 

                                                        1 E@              
        
                              9 E@                      &%# 1 

 
,8D8AG @564GCGF89 BFк?44O64NF BF BEAB6AB7B CGF8 6 @8??8@5FD4E CB 

C5DC5A48кG?ODG.  
�E5 BEF4?LAO5 D47@5DO F4к65 BFк?44O64NF CB D4EEG8F4AAO@ 

65?8G8A4@ 6 @@. 
 
"�$��&Ы '�$&����: 
 
 

 
$8EGABк 5 "5D475F 6OCB?A5A8O кBA5GAB7B EB548A5A8O 6 @4ELF455 1:2000 

 
 

 
 

$8EGABк 6 "5D475F 6OCB?A5A8O EN5744 6 @4ELF455 1:2000 
 
 
 

 
 

$8EGABк 7 "5D475F 6OCB?A5A8O EFD5?BGAB9 G?8FO CB4 G7?B@ кD5EFB68AO 
6 @4ELF455 1:2000 
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$8EGABк 8 "5D475F 6OCB?A5A8O EFD5?BGAB9 G?8FO CB BEAB6AB@G CGF8 6 

@4ELF455 1:2000 
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#D8?B65A85 1 
�EEB4AO5 44AAO5                            

 
� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO E4@BEFBOF5?LAB 

CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B BF45?5A8O) 8 CB 
CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O BGAB7B BF45?5A8O) 
 
�4D84AF №1 

 
�4D84AF №2 

 
�4D84AF №3  

 
�4D84AF №4 

 
�4D84AF №5 

 
�4D84AF №6 

 
�4D84AF №7 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-50 
 

1/9 
 

300 
 

5,1 
 

5,2 
 

5,3 
 
- 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-65 
 

1/9 
 

200 
 

5,3 
 

5,2 
 

5,3 
 

5,1 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-65 
 

1/11 
 

300 
 

5,3 
 

5,0 
 

5,1 
 
- 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-50 
 

1/11 
 

400 
 

5,2 
 

5,2 
 

5,3 
 

5,5 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-50 
 

1/9 
 

300 
 

5,5 
 

5,5 
 

5,3 
 

5,2 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-65 
 

1/9 
 

400 
 

5,5 
 

5,4 
 

5,3 
 
- 



51 
 

�4D84AF №8  

 

�4D84AF №9 
 

 

 
�4D84AF №10 

 
 
 
 
 
 
 

 
 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-50 
 

1/18 
 

600 
 

5,5 
 

5,5 
 

5,3 
 
- 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-50 
 

1/9 
 

200 
 

4,8 
 

5,0 
 

5,1 
 
- 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-65 
 

1/11 
 

400 
 

5,3 
 

5,2 
 

5,3 
 
- 

&8C 
D5?LE4 

 4Dк4 
кD5EFB68AO 

$448GE 
кD86B9, @ 

 564GCGFLO, @ 

� 1 � 2 � 3 � 4 
 

$-65 
 

1/9 
 

300 
 

5,4 
 

5,2 
 

5,1 
 

5,0 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 5 

«"CD545?5A85 D4EEFBOA89 4B CD545?LAOE EFB?58кB6 8 E87A4?B6». 
 

&5?L D45BFO:  A4GG8FLEO CB?L7B64FLEO  F45?8F4@8 4?O BCD545?5A8O D4EEFBOA89 BF 
EFD5?BGAOE C5D56B4B6 4B CD545?LAOE EFB?58кB6, 6EB4AOE 8 6OEB4AOE 
E87A4?B6. 

%B4 D45BFO:  
1. 'EF4AB6к4 CD545?LAB7B EFB?58к4 
2. 'EF4AB6к4 E87A4?B6 - 6EB4AOE 8 6OEB4AOE 
3. 'EF4AB6к4 CD545?LAOE EFB?58кB6 8 E87A4?B6 A4 EE5@5 F8CB6B9 CDB@56GFBGAB9 
EF4AF88 

 
�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 
!4 BEAB64A88 7444AAOE 8EEB4AOE 44AAOE - @4Dк8 кD5EFB68AO, D448GE4 

кD86B9, L8D8AO @564GCGFLO - BCD545?ONF D4EEFBOA8O BF F5AFD4 
EFD5?BGAB7B C5D56B44 8?8 CD545?LAB7B EFB?58к4 (6 7468E8@BEF8 BF 
E8FG4F88) 4B: 
 CD545?LAB7B EFB?58к4 (CD8?B65A85 2 CB F45?8F5 2 - 4?O 
CD85@BBFCD46BGAOE CGF59, B5BDG4B64AAOE э?5кFD8G5Eк8@8 
D5?LEB6O@8 F5CO@8 lCD ,@)  

 6OEB4AB7B E87A4?4 (CD8?B65A85 2 CB F45?8F5 3 -D4EEFBOA85 BF F5AFD4 
EFD5?BGAB7B C5D56B44 4B E65FBDBD4 A4 65?57B55FBAAB9 8?8 
@5F4??8G5EкB9 @4GF5 lE87 ,@) 

 6EB4AB7B E87A4?4 – 6 EBBF65FEF688 E 7444AAO@ 684B@ FO78 

�E5 44AAO5 74ABEOFEO 6 F45?8FG 1 
&45?8F4 1 

 
,8D8A4 

@564GCGFLO, 
@ 

 
 4Dк4 

кD5EFB68A
O 

 
$448G
E 

кD86B
9, @ 

$4EEFBOA85 BF 
F5AFD4 

EFD5?BGAB7B 
C5D56B44 4B 
CD545?LAB7B 
EFB?58к4 

lCD ,@ 

$4EEFBOA85 
BF F5AFD4 
EFD5?BGAB7B 
C5D56B44 4B 
6OEB4AB7B 
E65FBDBD4 

lE87 ,@ 

$4EEFBOA85 BF 
F5AFD4 

EFD5?BGAB7B 
C5D56B44 4B 
C5D54A57B 

EFOк4 D4@AB7B 
D5?LE4,  

 4 , @ 

5,3 1/11 400 53,06 74 14,06 
 (CD8 $- 65) 

#B 8EEB4AO@ 44AAO@ #B F45?8F4@ 

 

'EF4AB6к4 CD545?LAOE EFB?58кB6 8 E87A4?B6 

!4 EF4AF8OE CGF8 B7D4A8G864NF CD545?LAO@8 EFB?58к4@8 8 E87A4?4@8. 

1   'EF4AB6к4 CD545?LAOE EFB?58кB6 
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#D545?LAO9 EFB?58к Gк47O645F 7D4A8FG, 6 CD545?4E кBFBDB9 @B65F 
A4EB48FLEO CB4686AB9 EBEF46, A5 A4DGL4O 557BC4EABEF8 46865A8O CB 
EBE54A5@G CGF8. 

 
#D545?LAO5 EFB?58к8 4?O CGF59 EF4AF88 GEF4A46?864NFEO CBE?5 

EFD5?BGAOE C5D56B4B6 CB E5D548A5 @564GCGFLO 6 FB@ @5EF5, 745 D4EEFBOA85 
@564G BEO@8 D4EEB4OM8EEO CGF59 D46AB 4,1 @ (D4EEFBOA85 BF CD545?LAB7B 
EFB?58к4 4B BE8 CDO@B7B CGF8 2,05@). $4EEFBOA85 BF F5AFD4 EFD5?BGAB7B 
C5D56B44 lCE @564G 46G@O D4EEB4OM8@8EO 6 D47AO5 EFBDBAO CGFO@8 
EBEF468F: 

   lCE = 4,1 / tg α ,                                           (1) 
 

745 lCE - D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 (@); 
α 3 G7B? @564G 46G@O D4EEB4OM8@8EO 6 D47AO5 EFBDBAO CGFO@8. 
#BE?5 D4765F6?5A8O CGF8 G4M5 6E57B 84GF C4D4??5?LAB 4DG7 4DG7G. 

&4к8@ B5D47B@, D4EEFBOA85 4B CD545?LAB7B EFB?58к4 7468E8F A5 FB?LкB BF 
@4Dк8 кD5EFB68AO EFD5?BGAB7B C5D56B44, AB 8 BF L8D8AO @564GCGFLO 8 BF 
D448GE4 кD86B9. #BэFB@G CD8 CDB5кF8DB64A88 EF4AF89 CB?L7GNFEO 7BFB6O@8 
F45?8F4@8, кBFBDO5 EBEF46?5AO 6 EBBF65FEF688 E B5BDG4B64A85@ 
CD85@BBFCD46BGAOE CGF59 D5?LEB6O@8 F5CO@8.  

 
                  lCE                           2,05 

$8EGABк 1 %E5@4 GEF4AB6к8 CD545?LAB7B EFB?58к4 6 @564GCGFL5 
 

2 'EF4AB6к4 E87A4?B6 

�EB4AO5 E65FBDBDO (E87A4?O)  GEF4A46?864NFEO E GG5FB@ FD55B64A89 
#&- A4 D4EEFBOA88 50 @ CD8 F5C?B6B7AB9 FO75 8 300 @ CD8 э?5кFDB6B7AB9 
FO75 BF A4G4?4 BEFDOкB6, 5E?8 C5D6O9 EFD5?BGAO9 C5D56B4 
CDBF86BL5DEFAO9.  

 
�E?8 C5D6O9 EFD5?BGAO9 C5D56B4 CBL5DEFAO9, FB 6EB4AB9 E87A4? 

GEF4A46?8645FEO A4 D4EEFBOA88 50 @ CD8 F5C?B6B7AB9 FO75 8 300 @ CD8 
э?5кFDB6B7AB9 FO75 BF CD545?LAB7B EFB?58к4  

 
        4)                                      5) 

 

&. 50 + а
Эл. 300 + а

Эл. 300  

&. 50  

Г%

&. 50 + а
Эл. 300 + а

Эл. 300  

&. 50  

Г%
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$8EGABк 2 'EF4AB6к4 6EB4AOE E65FBDBDB6:  
4- CDBF86BBL5DEFAO9 EFD5?BGAO9 C5D56B4,    
5- CBL5DEFAO9 EFD5?BGAO9 C5D56B4. 
 
�OEB4AO5 E65FBDBDO 8@5NF FD8 E?GG4O GEF4AB6к8: 
 

1 �E?8 CD545?LAO9 EFB?58к 8 6OEB4AB9 E87A4? A4EB4OFEO 6 B4AB@ 
@564GCGFL5, FB E87A4? GEF4A46?8645FEO 6 E5D548A5 @564GCGFLO A4 
D4EEFBOA88 lE87 BF F5AFD4 EFD5?BGAB7B C5D56B44. �?O CD4кF8G5Eк8E F5?59 
D47D45BF4AO F45?8FO D4EEFBOA89 4B E87A4?B6 6 7468E8@BEF8 BF кD5EFB68AO, 
L8D8AO @564GCGFLO 8 D448GE4 кD86B9. 

 

2 �E?8 E87A4? A4EB48FEO 6 D47AOE @564GCGFLOE E CD545?LAO@ 
EFB?58кB@ 4?O 44AAB7B CGF8, FB BA GEF4A46?8645FEO 6 EF6BD5 E 87B?8DGNM8@ 
EFOкB@, F.5 A4 D4EEFBOA88 3,5@ BF CD545?LAB7B EFB?58к4. 

 

3 �E?8 74 6OEB4AO@ E87A4?B@ G?B65A CDBF86BL5DEFAO9 EFD5?BGAO9 
C5D56B4, FB E87A4? GEF4A46?864NF 6 EF6BD5 EB EFOкB@ D4@AB7B D5?LE4, FB 
5EFL A4 D4EEFBOA88 4 BF F5AFD4 EFD5?BGAB7B C5D56B44. 

 
          1, 3 E?GG49                          1, 2 E?GG49 

  
          1, 2 E?GG49 
 

$8EGABк 3 'EF4AB6к4 6OEB4AOE E65FBDBDB6 
 

 
 
$8EGABк 4 #D8@5D GEF4AB6к8 6OEB4AOE E65FBDBDB6 
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$8EGABк 5 #D8@5D GEF4AB6к8 E87A4?B6 6 A5G5FAB9 7BD?B68A5 EF4AF88 
3 'EF4AB6к4 CD545?LAOE EFB?58кB6 8 E87A4?B6 A4 EE5@5 F8CB6B9 

CDB@56GFBGAB9 EF4AF88 

 
 
                                                                    #D8?B65A85 1 

�EEB4AO5 44AAO5                            
 

� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO E4@BEFBOF5?LAB CB CBE?54A59 
F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B BF45?5A8O) 8 CB CBE?54A59 F8DD5 CBDO4кB6B7B 
AB@5D4 6 6GDA4?5 (4?O BGAB7B BF45?5A8O) 
 

�4D84AF №1 

 

�4D84AF №2 

 

�4D84AF №3  

 

,8D8A4 @564GCGFLO, 
@ 

 4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

5,3 1/11 400 &5C?B6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

5,5 1/9 400 -?5кFDB6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 
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�4D84AF №4 

 
�4D84AF №5 

 
�4D84AF №6 

 
 
 
 
�4D84AF №7 

 

�4D84AF №8 

 

�4D84AF №9 

 

�4D84AF №10 

 

&45?8F4 2 $4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B CD545?LAB7B 
EFB?58к4 4?O CD85@BBFCD46BGAOE CGF59, B5BDG4B64AAOE э?5кFD8G5Eк8@8 

D5?LEB6O@8 F5CO@8  
lCD ,@ 

5,2 1/18 1000 &5C?B6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

5,9 1/11 300 -?5кFDB6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

5,5 1/9 300 -?5кFDB6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

5,2 1/9 200 -?5кFDB6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

7,5 1/9 200 &5C?B6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

6,5 1/11 400 &5C?B6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

5,4 1/18 1000 &5C?B6B7A4O 

,8D8A4 @564GCGFLO, @  4Dк4 кD5EFB68AO $448GE кD86B9, @ �84 FO78 

6,0 1/9 200 -?5кFDB6B7A4O 

 
 564GCGFL5, 

@ 

 4Dк8 кD5EFB68AO 

1/22 1/18 1/11 1/9 

$448GEO 74кD5EFB68AAOE кD86OE, @ 

1500 1000 300 400 500 200 250 300 400 

4,8 - 5,0 97,61 78,40 53,06 53,06 43,36 43,36 43,36 43,36 - 

5,1 97,61 78,40 53,06 53,06 43,36 43,36 43,36 43,36 43,36 

5,2 97,61 78,40 46,81 53,06 43,36 43,36 43,36 43,36 43,36 

5,3 97,61 78,40 46,81 53,06 43,36 43,36 43,36 43,36 43,36 
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&45?8F4 3 $4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B 6OEB4AB7B 
E65FBDBD4 A4 65?57B55FBAAB9 8?8 @5F4??8G5EкB9 @4GF5 lE87 ,@ 

 
!4CD8@5D: GFB5O BCD545?8FL CD8 7444AAB@ @564GCGFL5 5,3@ , D448GE5 кD86B9 400@, 

@4Dк5 кD5EFB68AO 1/11  65?8G8AG «lCD» 8 «lE87»  A5B5EB48@B E65EF8 6 FBGкG EFDBGкG E 
7444AAB9 65?8G8AB9 @564GCGFLO 8 EFB?58к E @4DкB9 кD5EFB68AO, D448GEB@ кD86B9 
8EкB@O@ 7A4G5A85@:  

lCD = 53,06 @, lE87 = 74 @ 

5,4 97,36  78,40 46,81 53,06 43,36 43,36 43,36 43,36 43,36 

5,5 – 5,8 97,36 78,40 46,81 46,81 43,36 43,36 43,36 43,36 43,36 

5,9 - 6,0 97,36 78,40 46,81 46,81 43,36 43,36 43,36 43,36 43,36 

6,1 - 6,2 97,36 78,40 46,81 46,81 37,10 37,10  43,36 43,36 43,36 

6,3 97,36 78,40 46,81 46,81 37,10 37,10 37,10 43,36 43,36 

6,4 - 6,5 97,36 78,40 46,81 46,81 37,10 37,10 37,10 43,36 43,36 

6,6 - 6,7 97,36 78,40 46,81 46,81 37,10 37,10 37,10 37,10 43,36 

6,8 - 6,9 97,36 78,40 46,81 46,81 37,10 37,10 37,10 37,10 43,36 

7,0 97,36 78,40 46,81 46,81 37,10 37,10 37,10 37,10 43,36 

7,1 – 7,4 97,36 78,40 46,81 46,81 37,10 37,10 37,10 37,10 37,10 

7,5 8 5B?55 97,36 78,40 46,81 46,81 37,10 37,10 37,10 37,10 37,10 

 
 564GCGFL5, 

@ 

 4Dк8 кD5EFB68AO 

1/22 1/18 1/11 1/9 

$448GEO 74кD5EFB68AAOE кD86OE, @ 

1500 1000 300 400 500 200 250 300 400 

5,2 - 137 81 85 90 68 71 74 79 

5,3 136 113 72 74 76 60 62 65 68 

5,4 130 107 67 69 71 57 58 59 62 

5,5 127 105 64 66 69 54 55 56 59 

5,6 124 102 63 65 67 53 53 55 57 

5,7 122 101 62 63 65 52 52 53 56 

5,8 121 99 61 62 64 51 52 52 55 

5,9 119 98 60 62 63 50 51 52 54 

6,0 118 98 60 61 62 50 50 51 53 

6,1 118 97 60 60 62 50 50 51 52 

6,2 117 96 59 60 61 49 50 50 52 

6,3 116 96 59 60 61 49 49 50 51 

6,4 116 96 59 59 60 49 49 49 51 

6,5 116 95 59 59 60 49 49 49 50 

6,6 - 6,7 116 95 58 59 59 49 49 49 50 

6,8 115 94 58 59 59 48 49 49 49 

6,9 115 94 58 59 59 48 48 49 49 

7,0 115 94 58 58 59 48 48 49 49 

7,1 – 7,3 115 94 58 58 59 48 48 48 49 

7,4 – 7,5 115 94 58 58 58 47 48 48 48 

7,6 8 5B?55 115 94 58 58 58 47 47 47 47 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 6-9 

#� №6 «$47D45BFк4 EE5@O CDB@56GFBGAB9 65?57AB4BDB6AB9 EF4AF88». 
#� №7 «КBBD48A8DB64A85 э?5@5AFB6 CDB@56GFBGAB9 65?57AB4BDB6AB9 
EF4AF88».  
#� №8 «�OG5DG864A85 6 @4ELF455 1:2000 CDB@56GFBGAB9 EF4AF88. 
%BEF46?5A85 654B@BEF59 CGF59, EFD5?BGAOE C5D56B4B6, 744A89 8 
EBBDG65A89. $47D45BFк4 @4A56DB6OE @4DLDGFB6 A4 EF4AF88». 
#� №9 «"CD545?5A85 B5N5@B6 D45BF 8 8A65EF8F89 6 EFDB8F5?LEF6B 
65?57AB4BDB6AB9 EF4AF88». 
 

&5?L D45BFO: A4GG8FLEO D4EEG8FO64FL 8 6OG5DG864FL 6 @4ELF455 1:2000 EE5@O 
CDB@56GFBGAOE EF4AF89; EBEF46?OFL 654B@BEFL CGF59, 744A89 8 
EBBDG65A89 8 EFD5?BGAOE  C5D56B4B6. 

%B4 D45BFO:  
1.  �O5D4FL EE5@G CDB@56GFBGAB9 EF4AF88 
2.  $47D45BFк4 @4ELF45AB9 EE5@O EF4F88 
3.  �OG5DF8FL @4ELF45AGN EE5@G CDB@56GFBGAB9 EF4AF88 E A5B5EB48@O@8 
B5B7A4G5A8O@8 6 @4ELF455 1:2000. 

4. %BEF468FL 654B@BEFL CGF59,  744A89 8 EBBDG65A89 8 EFD5?BGAOE C5D56B4B6 
5. "CD545?8FL EFB8@BEFL EBBDG65A89 EF4AF88 CB GкDGCA5AAO@ 87@5D8F5?O@ 

 
�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 
1  �O5BD EE5@O CDB@56GFBGAB9 EF4AF88 

 
�O5BD EE5@O CDB@56GFBGAB9 EF4AF88 7468E8F BF D4кF8G5EкB9 4?8AO 

EF4AF8BAAB9 C?BM44к8, CB?57AB9 4?8AO CD85@BBFCD46BGAOE CGF59, 
CDBD8?O CB4EB4B6 8 к4F57BD88 ?8A89 (6 EBBF65FEF688 E C?4AB@ @5EFABEF8 6 
7BD87BAF4?OE 8 8EEB4AO@8 44AAO@8).  

 
#GF564O EE5@4 EF4AF88 GEF4A46?8645FEO 6 E?54GNM59 

CBE?54B64F5?LABEF8: 
 

�O58D45FEO F8C CDB@56GFBGAB9 EF4AF88 (CDB4B?LAO9, CB?GCDB4B?LAO9 
8?8 CBC5D5GAO9). 

&8C CDB@56GFBGAB9 EF4AF88 GEF4A46?864NF 6 7468E8@BEF8 BF 
D4кF8G5EкB9 4?8AO EF4AF8BAAB9 C?BM44к8 LD4кF , 7444AAB9 CB?57AB9 4?8AO 
CD85@BBFCD46BGAOE CGF59 LCB?,, CDBD8?O CB4EB4B6 к EF4AF88 8 к4F57BD88 
?8A88. #DB@56GFBGAO5 EF4AF88 D47@5M4NF A4 7BD87BAF4?LAB9 C?BM44к5, 4 
6 BF45?LAOE E?GG4OE 4BCGEк45FEO D4ECB?B65A85 8E A4 Gк?BA4E A5 кDGG5 1,5%B  

�?8A4 EF4AF8BAAB9 C?BM44к8 L744 55D5FEO 87 7444A8O (87 C?4A4 
@5EFABEF8 6 7BD87BAF4?OE). !B 7444AA4O EF4AF8BAA4O C?BM44к4 A5 @B65F 
5OFL 8ECB?L7B64A4 CB?ABEFLN. � @5EF4E C5D5?B@4 CDB4B?LAB7B CDBD8?O, 
BF@5G5AAOE Gк?BABGк474F5?O@8, GEFD4864NFEO 65DF8к4?LAO5 кD86O5, 6 
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CD545?4E кBFBDOE A5?L7O D47@5M4FL A4 7?46AOE CGFOE EFD5?BGAO5 
C5D56B4O. #BэFB@G D4кF8G5Eк4O 4?8A4 EF4AF8BAAB9 C?BM44к8 

LD4кF = L744 -&1 6 - &26  ,                                 (1) 
     

745 LD4кF – D4кF8G5Eк4O 4?8A4 EF4AF8BAAB9 C?BM44к8 (@); 
&1 6, &26 - F4A75AEO 65DF8к4?LAOE кD86OE (@);     
(4?O ?8A89 1 к4F57BD88 &6 = 7,5 (i1 ± i2)  (@), 4?O ?8A89 2,3 к4F57BD88 &6= 5 
(i1 ± i2) (@), 745  (i1 ± i2) – 4?755D48G5Eк4O D47ABEFL EBCDO745@OE Gк?BAB6 
(%B ) 
L744  - 7444AA4O 4?8A4 EF4AF8BAAB9 C?BM44к8(@); 
 8A8@4?LAO5 CBFD55AO5 4?8AO EF4AF8BAAOE C?BM44Bк CDB@56GFBGAOE 

EF4AF89 D47?8GAOE F8CB6 557 GG5F4 F4A75AEB6 65DF8к4?LAOE кD86OE 
CD86545AO 6 F45?8F5 1. 

 
&45?8F4 1 �O5BD F8C4 CDB@56GFBGAB9 EF4AF88 
 

 
К4F57BD8O  
?8A89 

$4ECB?B65A85 
CD85@B-

BFCD46BGAOE 
CGF59 

#BFD55A4O 4?8A4 EF4AF8BAAB9 
C?BM44к8 CD8 CB?57AB9 4?8A5  
CD85@BBFCD46BGAOE CGF59, @. 
850 1050 1250 

%кBDBEFAO5, 
BEB5B7DG7B-

A4CDO65AAO5, I,II,III 

CDB4B?LAB5 2500 2900 3300 

&B 65 CB?GCDB4B?LAB5 2000 2200 2400 
&B 65 CBC5D5GAB5 1450 1650 1850 

IV CBC5D5GAB5 1250 1450 1650 
 
%D46A864O CBFD55AGN 4?8AG EF4AF8BAAB9 C?BM44к8 E D4кF8G5EкB9, 

6O58D4NF F8C CDB@56GFBGAB9 EF4AF88. #D8 эFB@ A4G8A4NF EBCBEF46?5A85 
Gк474AAOE 4?8A EF4AF8BAAOE C?BM44Bк E CDB4B?LAB7B F8C4. �E?8 
D4кF8G5Eк4O 4?8A4 EF4AF8BAAB9 C?BM44к8 LD4кF 5B?LL5 8?8 D46A4 
CBFD55AB9 4?8A5 4?O CDB4B?LAB7B F8C4, FB 6O58D4NF 4?O D47D45BFк8 
CDB4B?LAO9 F8C EF4AF88. 

�E?8 D4кF8G5Eк4O 4?8A4 EF4AF8BAAB9 C?BM44к8 LD4кF @5ALL5 
F45?8GAB7B 7A4G5A8O CBFD55AB9 4?8AO 4?O CDB4B?LAB7B F8C4, FB C5D5EB4OF 
к 4A4?B78GAB@G EBCBEF46?5A8N 4?8A C?BM44Bк 4?O CB?GCDB4B?LAB7B F8C4. 
&B744, 5E?8 6 эFB@ E?GG45  LD4кF 5B?LL5 8?8 D46A4 CBFD55AB9 4?8A5 4?O 
CB?GCDB4B?LAB7B F8C4, FB 6O58D4NF 4?O D47D45BFк8 CB?GCDB4B?LAO9 F8C 
EF4AF88, 4 5E?8 @5ALL5 – FB CD8A8@4NF 4?O D47D45BFк8 EE5@G 
CDB@56GFBGAB9 EF4AF88 CBC5D5GAB7B F8C4. 

&8CB6O5 EE5@O CDB@56GFBGAOE EF4AF89 CD86545AO 6 CD8?B65A88 4 
 
!4CD8@5D:  

&D55G5FEO: 6O5D4FL F8C CDB@56GFBGAB9 EF4AF88 A4 B4ABCGFAB@ GG4EFк5 ?8A88 2 
к4F57BD88 CD8 CB?57AB9 4?8A5 CD85@BBFCD46BGAOE CGF59 LCB?57 = 1050@. 

�4AB:       CDB4B?LAO9 CDBD8?L 7?46AB7B CGF8 A4 EF4AF88 8 CB4EB44E к A59 
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            28,5 
 

 3      1,2                                                          1,2 
                                                                              4 
500      2300                                                    2300    800 

 
$8EGABк 1 #DBD8?L EF4AF8BAAB9 C?BM44к8 8 CB4EB4B6 

 
&6 1, = 5 (i1 + i2),                                    (2)   

 &6 2 = 5 (i 4- i3),                                    (3)               
 745 i – Gк?BA (%0 ). 

    &B744  &16 = 5* (3+1,2) = 21 (@),   &26 = 5* (4-1,2) = 14 (@) 
    LD4кF = L744 -&1 6 - &26  = 2300 - (21+14) = 2265 @ 

#D8 LCB?57 = 1050@ EE5@4 E CDB4B?LAO@ D4ECB?B65A85@ CGF59 FD55G5F CBFD55AB9 
4?8AO C?BM44к8 2900@, F.к. LD4кF= 2265 @, FB F4к4O EF4AF8O A5 CB@5EF8FEO A4 8@5NM59EO 
C?BM44к5.  

#D8 CB?GCDB4B?LAB9 EE5@5 LCBFD55 = 2200 @, GFB A5EкB?LкB @5ALL5 LD4кF , 
E?54B64F5?LAB F4кB9 F8C @B65F 5OFL CD8AOF 4?O CDB5кF8DB64A8O. %BFO 8 CBC5D5GAO9 
F8C FB65 @B65F 5OFL CD8AOF 4?O CDB5кF8DB64A8O. � A4EFBOM55 6D5@O CDB@56GFBGAO5 
EF4AF88 A4 6AB6L EFDBOM8EEO B4ABCGFAOE ?8A8OE 1 8 2 к4F57BD89 4B?6AO 
CDB5кF8DB64FLEO E GG5FB@ BD74A874F88 EкD5M5A8O G4?8A5AAOE CB574B6. -FB@G 
FD55B64A8N G4B6?5F6BDO5F CB?GCDB4B?LA4O EE5@4 EF4AF88, кBFBD4O 8 CD8@5AO5FEO 4?O 
45F4?LAB7B CDB5кF8DB64A8O. 

 
2 $47D45BFк4 @4ELF45AB9 EE5@O EF4AF88 

 
КBBD48A8DB64A85 э?5@5AFB6 EF4AF88 
�?O 6OCB?A5A8O кBBD48A8DB64A8O BEAB6AOE FBG5к CDB@56GFBGAB9 

EF4AF88 (F5AFDB6 EFD5?BGAOE C5D56B4B6, CD545?LAOE EFB?58кB6, E87A4?B6, 
65DL8A G7?B6 CB6BDBF4, GCBDB6): 

1. 6OG5DG8645FEO EE5@4 EF4AF88, 4 ?GGL5 BF45?LAB к4644O 7BD?B68A4. 
2. !4 EE5@5 CBк47O645FEO:  

 AG@5D4F8O CGF59 8 EFD5?BGAOE C5D56B4B6,  
 E87A4?O 8 8E AB@5D4, 
 CD545?LAO5 EFB?58к8.  

�5?8G8AO D4EEFBOA89 4B E87A4?4 8 4B CD545?LAB7B EFB?58к4 – 6 
CD8?B65A88 2 

3. !4 EE5@G A4ABEOF F4к65 D4EEFBOA8O - @564G F5AFD4@8 EFD5?BGAOE 
C5D56B4B6, BF F5AFD4 C5D56B4B6 4B CD545?LAOE EFB?58кB6 8 
E87A4?B6, 4?8AO EN574B6, @564GCGFLO. 

!4CD8@5D 

 
$8EGABк 2 "5D475F GEF4AB6к8 CD545?LAB7B EFB?58к4, 6EB4AOE 8 6OEB4AOE 

E65FBDBDB6 
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$8EGABк 3 #D8@5D EE5@O 7BD?B68AO 4?O D4EG5F4 кBBD48A4F. 
 
4. �4 A4G4?B кBBD48A4F G4EFB CD8A8@4NF FBGкG C5D5E5G5A8O BE8 

C4EE468DEкB7B 744A8O (BEL G) 8 BE8 1 7?46AB7B CGF8 (BEL E). "D48A4F4 E 
CD8A8@45FEO GE?B6AB EB 7A4кB@ «+» 6 ?N5B@ E?GG45, BD48A4F4 G CD8A8@45FEO 
EB 7A4кB@ «+», 5E?8 D4EEG8FO645@4O FBGк4 D4EEG8FO645@4O FBGк4 
D4ECB?B65A4 6OL5 BE8 E, EB 7A4кB@ «-», 5E?8 FBGк4 D4ECB?B65A4 A865 BE8 E.  

5. "CD545?O5FEO ?8@8F8DGNM89 CGFL EF4AF88.  
� GG55AOE F5?OE CD8AOFB, GFB BEL C4EE468DEкB7B 744A8O 45?8F 

?8@8F8DGNM89 (D4EG5FAO9) CGFL CBCB?4@. �8@8F8DGNM8@ EG8F45FEO E4@O9 
кBDBFк89 CD85@BBFCD46BGAO9 CGFL CB EF4AF88, 8Eк?NG4O 7DG7B6O5 CGF8. 
�?8A4 ?8@8F8DGNM57B CGF8 – D4EEFBOA85 @564G 6OEB4AO@ E87A4?B@ E 
B4AB9 EFBDBAO CGF8 8 87B?8DGNM8@ EFOкB@ E 4DG7B9 EFBDBAO CGF8, D46AB5 
7444AAB9 CB?57AB9 4?8A5 (850@, 1050@, 1250@) �7B?8DGNM89 EFOк A4EB48FEO 
A4 D4EEFBOA88 3,5 @5FD4 BF CD545?LAB7B EFB?58к4 6 EFBDBAG BE8 EF4AF88.  

 
6. КBBD48A4FO 7BD?B68AO EF4AF88 CB BE8 E BCD545?ONFEO F5CAO@ 

ECBEB5B@ CB EE5@5. К BD48A4F5 CD54O4GM59 FBGк8 (CB E) CD8546?O5FEO 
D4EEFBOA85 BF EBE54A59 FBGк8, 5E?8 FBGк4 G44?O5FEO BF BE8 C4EE468DEкB7B 
744A8O. �E?8 FBGк4 D4ECB?B65A4 к BE8 C4EE468DEкB7B 744A8O 5?865, G5@ 
CD54O4GM4O, FB CDBEF46?5AAB5 D4EEFBOA85 BFA8@45FEO BF кBBD48A4FO 
CD54O4GM59 FBGк8. 

 
!4 EF4AF88 @B7GF 5OFL D47?8GAO5 64D84AFO 6748@AB7B D4ECB?B65A8O 

EFD5?BGAOE C5D56B4B6 – 6EFD5GA4O 8 CBCGFA4O Gк?44к4. 
�EFD5GA4O Gк?44к4 E4D4кF5D87G5FEO F5@, GFB F5AFDO EFD5?BGAOE 

C5D56B4B6 N A4CD46?5AO 4DG7 A4 4DG74, 4 @564G A8@8 Gк?44O64NFEO 
EBBF65FEF6GNM85 75B@5FD8G5Eк85 D4EEFBOA8O 8 CDO@4O 6EF46к4 d. 

 X = 41 + d + 42 ,   
$8EGABк 4 %E5@O 6748@AB7B D4ECB?B65A8O EFD5?BGAOE C5D56B4B6 CD8 

6EFD5GAB9 Gк?44к5. 

а1 а2

1 2

d

X

а1 а2

1 2

d

X
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#BCGFA4O Gк?44к4 E4D4кF5D87G5FEO F5@, GFB F5AFDO EFD5?BGAOE 
C5D56B4B6 N A4CD46?5AO 4DG7 74 4DG7B@, 4 @564G A8@8 Gк?44O64NFEO 
EBBF65FEF6GNM85 75B@5FD8G5Eк85 D4EEFBOA8O 8 CDO@4O 6EF46к4 d. 

     X = 4 + d + 6 
$8EGABк 5 %E5@O 6748@AB7B D4ECB?B65A8O EFD5?BGAOE C5D56B4B6 CD8 

CBCGFAB9 Gк?44к5. 

X = E/sin α, 
$8EGABк 6 %E5@O 6748@AB7B D4ECB?B65A8O 46GE EFD5?BGAOE C5D56B4B6. 
 
#DO@4O 6EF46к4  6O58D45FEO A4 BEAB64A88 %&!&-01-95 EB7?4EAB 

6748@AB9 Gк?44к5 EFD5?BGAOE C5D56B4B6 8 7444AAOE @5EFAOE GE?B689 
(12,5@, 4 6 FDG4AOE GE?B68OE 6,25@; A4 EкBDBEFAOE ?8A8OE CDO@4O 6EF46к4 
CD8A8@45FEO EBBF65FEF65AAB 25@ 8 12,5@). 

�?O 64D84AFB6 Gк?44к8 EFD5?BGAOE C5D56B4B6, EBBF65FEF6GNM8E 
D8EGAкG 6, CDO@4O 6EF46к4 D4EEG8FO645FEO 87 GE?B68O, GFB @564GCGFL5 � 
4B?6AB 5OFL A5 @5A55 4,8@ CB DBD@G?5 (10):  

d = �/ sin α - b1 - b2                                                    (4) 

#BE?5 BCD545?5A8O 6E5E кBBD48A4F E 4?O 6E5E FBG5к 6 B4AB9 7BD?B68A5 
C5D5EB4OF к D4EG5FG кBBD48A4F 6 4DG7B9 7BD?B68A5. � A59 74 A4G4?LAGN 
FBGкG CD8A8@45FEO 87BEFOк C5D54 CD545?LAO@ EFB?58кB@ 8?8 6OEB4AB9 
E87A4? 4?O эFB7B CGF8. 

�E?8 EF4AF8O CDB4B?LAB7B F8C4, FB D4EEG8F46 F5AFD4?LAGN 7BD?B68AG, к 
кBBD48A4F5 E 6OEB4AB7B E87A4?4 8?8 87BEFOк4 CD545?LAB7B EFB?58к4   (LCB?  
8?8  LCB? + 3,5@) ?8@8F8DGNM57B CGF8 CD8546?ONF CB?57AGN 4?8AG, 74F5@ 
D4EEG8FO645FEO 4DG74O 7BD?B68A4. 

�?O EF4AF88 CB?GCDB4B?LAB7B F8C4 D4EG5F B4AB9 7BD?B68AO 
6OCB?AO5FEO CBE?5 A4к?44к8 F5AFD4?LAB9 8 CDBF86BCB?B6AB9 7BD?B68AO. 

 
7. "D48A4FO G F5AFDB6 EFD5?BGAOE C5D56B4B6, 65DL8A G7?B6 CB6BDBF4 

BCD545?ONF EG@@8DB64A85@ @564GCGF89 BF BE8 C5D6B7B 7?46AB7B CGF8.  
КBBD48A4FO G A44 C5D6O@ 7?46AO@ CGF5@ EG@@8DGNFEO EB 7A4кB@ «+», 

A865 C5D6B7B 7?46AB7B CGF8 – EG@@8DGNFEO EB 7A4кB@ «-» (CB L8D8A5 
@564GCGF89 BFABE8F5?LAB 1 7?46AB7B CGF8): 

 %FD5?BGAO5 C5D56B4O, ?564M85 A4 1 7?46AB@ CGF8 CB BE8 G 5G4GF D46AO AG?N 
(A4 4DG78E CGFOE – L8D8A5 @564GCGF89 @564G эF8@8 CGFO@8). 

 �OEB4AO5 E87A4?O GEF4A46?864NFEO 6 E5D548A5 @564GCGF89  
 #D545?LAO5 EFB?58к8 CB G D4EEG8FO64NFEO 6 EBBF65FEF688 E D8EGAкB@ (BF 
BEAB6AB7B CGF8 A4 6OEBF5 2,05 @): 

a1 b2d

X

1 2

X

a2b1 d

1 2

X

a2b1 d

1

2

E

b1 b2d

X

1

2

E
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          lCE              2,05 @ 
 

 �?O BEF4?LAOE FBG5к (6EB4AO5 E87A4?O) E GG5FB@ 8E CB?B65A8O D4EG5F 
6545FEO 6 EBBF65FEF688 E D4EEFBOA85@ 1920 @@ BF BE59 кD49A8E CGF59.  

 
!4CD8@5D: FD55G5FEO CB 7444AAB9 EE5@5 7BD?B68AO D4EEG8F4FL кBBD48A4FO 

BEAB6AOE э?5@5AFB6 EF4AF88. 
�?O 44AAB9 EE5@O ?8@8F8DGNM89 CGFL - 5 CD85@BBFCD46BGAO9. %?54B64F5?LAB, 

D4EEFBOA85 @564G BELN C4EE468DEкB7B 744A8O (BEL G) 8 6OEB4AO@ E87A4?B@ '5  EBEF468F 

CB?B68AG 7444AAB9 L CB? = 1050@, FB 5EFL 525@. �4?55 кBBD48A4FO 8EкB@OE FBG5к 
BCD545?ONFEO CB F5CBGк5 - D4EEFBOA8O @564G 46G@O EBE54A8@8 FBGк4@8 CD8546?ONF 
(8?8 6OG8F4NF) к 8765EFAB9 кBBD48A4F5 FBGк8.   
                                                                                     

 
 
 

$8EGABк 7  �444AA4O EE5@4 7BD?B68AO 4?O D4EG5F4 кBBD48A4F 
#B BE8 %: 
'5 = 525 @ 
%# 17 = '5 + 4 = 525 + 15,45 = 540,45 @ 
%#15 = %# 17 + �N (8?8 l 17-15 ) = 540,45 + 47,7 = 588, 15 @ 
%# 13 = %# 15 + 4 + d + 4 (8?8 l 15-13 )  = 588,15 + 42,44 = 630,59 @  8 F4. 
%# 7 = %# 5 – �N = %# 5 – 58,30 @ 
%# 9 = %# 7 – (4 + d + 4) = %# 7 – 40,63 @ 
#% 9 = %# 9 – lCE = %# 9 – 46,81 @ 
' 11 = %# 9 – lE87 = %# 9 – 74,0 @ 
 
#B BE8 ': 
%# 5 = 0 @  
%# 7 = �1 = 5,3 @ 
#% 9 = �1 + 2,05 = 5,3 + 2,05 = 7,35 @ 
' 11 = �1 + �2 /2 = 5,3 + 5,3/2 = 7,95 @ 
' 4 = �1 + �2 + 3,1 =5,3 + 5,3 + 3,1 = 13,7 @ 
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$4EG5F кBBD48A4F BEAB6AOE FBG5к EF4AF88 B5O74F5?LAB CD86B48FEO 6 
CD4кF8G5EкB9 D45BF5.  

#D8@5A8@O E?54GNM85 GE?B6AO5 B5B7A4G5A8O:  
%# – EFD5?BGAO9 C5D56B4,  
#% – CD545?LAO9 EFB?58к,  
!n , 'n – A5G5FAO9 8?8 G5FAO9 E87A4? E F4кB7B-FB CGF8. 
 
8. #BE?5 CBEFDB5A8O @4ELF45AB7B C?4A4 EF4AF88 кBBD48A4FO FBG5к 

74ABEOF 6 EBBF65FEF6GNMGN F45?8FG A4 EE5@5 EF4AF88 (F45?8F4 2). 
 

 
3 $5кB@5A44F88 CB 6OG5DG864A8N @4ELF45AB7B C?4A4 

EF4AF88 
 
1. #BEFDB5A85 C?4A4 EF4AF88 6 @4ELF455 1 : 2000 A4G8A4NF E A4A5E5A8O 

BE8 1 7?46AB7B CGF8 (A4  GDB6A5 70 @@ BF 65DEA57B кD4O ?8EF4). �4F5@ A4ABEOF 
BE8 6E5E CGF59 EF4AF88. %A4G4?4 A4ABEOF EG@@G 6E5E @564GCGF89 
BFABE8F5?LAB BE8 1 7?46AB7B CGF8 8 CDB6B4OF BE8 кD49A8E CGF59, 74F5@ 
A4ABEOF BE8 4DG78E CGF59.  

 
2. �A87G G5DF564 6OG5DG8645FEO E5Fк4 кBBD48A4F CB A865 CD86545AAB9 

DBD@5 (F45?8F4 1) (A4  GDB6A5 70 @@ BF A86A57B кD4O ?8EF4). 
 
&45?8F4 2 КBBD48A8DB64A85 FBG5к EF4AF88 
 
!48@5AB64A85 FBG5к 15

 
@@

 

45
 @
@ $4EEFBOA85 BF BE8 C4EE468DEкB7B 744A8O 4B FBGк8 CB BE8 

E, @ 

15
 

@@
 

$4EEFBOA85 BF BE8 1 7?46AB7B CGF8 4B FBGк8 CB BE8 G, @ 15
 

@@
 

 

40 @@ 
 
3. "CD545?ONF CB?B65A85 BE8 C4EE468DEкB7B 744A8O (D4EEFBOA85 BF 

6EB4AB7B E87A4?4, BF@5D5AAB5 6 @4ELF455) 
 
4.�4F5@ D8кE8DGNFEO F5AFDO EFD5?BGAOE C5D56B4B6 6 FB9 

CBE?54B64F5?LABEF8, 6 кBFBDB9 D4EEG8FO64?8EL кBBD48A4FO FBG5к. 
 
5. '?B686 6E5 CGF8 8 EFD5?BGAO5 C5D56B4O B4AB9 7BD?B68AO, 

A5B5EB48@B D4EEF468FL 6E5 CD545?LAO5 EFB?58к8 8 6OEB4AO5 E87A4?O, 
8ECB?L7GO A5@4ELF45AGN EE5@G 8 кBBD48A4FO FBG5к. 

 
6. &4к8@ 65 B5D47B@ 45?45FEO A4к?44к4 4DG7B9 7BD?B68AO. 
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7.  4ELF45AGN EE5@G EF4AF88 EB6@5M4NF E C?4AB@ @5EFABEF8. 
!5B5EB48@B A4A5EF8 7BD87BAF4?8 8 Gк?BABGк474F5?8.  

$4EEFBOA85 BF C5D6B7B CBL5DEFAB7B EFD5?BGAB7B C5D56B44 4B 
Gк?BABGк474F5?O BCD545?ONF CB DBD@G?5 (1) 8 BFк?44O64NF 6 EFBDBAG 
C5D57BA4: 

 
l = &6 + 4,                                           (5) 

745 l-D4EEFBOA85 BF C5D6B7B CBL5DEFAB7B EFD5?BGAB7B C5D56B44 4B 
Gк?BABGк474F5?O (@); 

&6 – 4?8A4 F4A75AE4 65DF8к4?LAB9 кD86B9 (@),  
�?O ?8A89 1 к4F57BD88 &6 = 7,5 (i1 ± i2)  (@), 4?O ?8A89 2,3 к4F57BD88                  

&6 = 5 (i1 ± i2) (@), 745  (i1 ± i2) –4?755D48G5Eк4O D47ABEFL EBCDO745@OE Gк?BAB6 
(%B ) 

4 - D4EEFBOA85 BF F5AFD4 %# 4B C5D54A57B EFOк4 D4@AB7B D5?LE4 (CB 
F45?8F4@ – CD8?B65A85 3) 

 
�E?8 C5D6O9 EFD5?BGAO9 C5D56B4 CDBF86BL5DEFAO9, FB  Gк?44O645FEO 

D4EEFBOA85 D46AB5 l = &6 + b. 
6 - D4EEFBOA85 BF F5AFD4 %# 4B E6BEFB6B7B EFOк4 кD5EFB68AO (CB 

F45?8F4@ – CD8?B65A85 3). 
 
"CD545?86 D4EEFBOA85 l, 57B BFк?44O64NF 6 @4ELF455 1 : 2000 BF F5AFD4 

EFD5?BGAB7B C5D56B44 6 EFBDBAG C5D57BA4 8 6 эFB@ @5EF5 GEF4A46?864NF 8 
C8к5F 8 Gк?BABGк474F5?L. -FB@G C8к5FG CD8E648645FEO D4кF8G5Eк89 AB@5D 6 
EBBF65FEF688 E 7444AAO@ C?4AB@ @5EFABEF8 6 7BD87BAF4?OE (AB@5D FB7B 
C8к5F4 8?8 к8?B@5FD4, A4 кBFBDB@ GEF4AB6?5A C5D6O9 Gк?BABGк474F5?L 6 
CD8?B65A88 1). 

 
8. �4?55 BEL C5D6B7B 7?46AB7B CGF8 45?OF A4 C8к5FO, A4G8A4O BF 

Gк?BABGк474F5?O (6 @4ELF455 - к464O5 5 E@), 8 AG@5DGNF 6 EBBF65FEF688 E 
C?4AB@ @5EFABEF8. 

 
9. #BE?5 BFк?44O64NF 4?8AG EF4AF8BAAB9 C?BM44к8 (87 C?4A4 

@5EFABEF8 6 7BD87BAF4?OE - #$ №1) 8 EF46OF BF65FAO9 Gк?BABGк474F5?L.   
 
10. �4F5@ A4ABEOFEO 7BD87BAF4?8 CB BE8 C5D6B7B 7?46AB7B CGF8 6  

EBBF65FEF688 E 7444AAO@ C?4AB@ @5EFABEF8 6 7BD87BAF4?OE (кBD8GA56O@ 
к4D4A44LB@). 

 
11. !4ABEOF A4 EE5@G C4EE468DEк85 GEFDB9EF64 (6 EBBF65FEF688 E D8EGAкB@ 3), GE?B6AB 

CD8A8@4NF, GFB BEL C4EE468DEкB7B 744A8O 45?8F C4EE468DEкGN C?4FDBD@G CBCB?4@ (4?O 
CBC5D5GAB7B F8C4 EF4AF88). 

 
�E?8 EF4AF8O CB?GCDB4B?LAB7B F8C4, FB BF 6OEB4AB9 EFD5?к8 BFк?44O64NF 

D4EEFBOA85 4+20 @ 4B кD4O C?4FDBD@O. 
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$8EGABк 8 %E5@4 D47@5M5A8O C4EE468DEк8E GEFDB9EF6 A4 

CDB@56GFBGAB9 EF4AF88: 1 - C4EE468DEкB5 744A85, 2-5?Bк 6ECB@B74F5?LAOE 
CB@5M5A89, 3- 6B4B5@AB5 744A85, 4-BEAB6A4O C4EE468DEк4O C?4FDBD@4, 5- 
CDB@56GFBGA4O C4EE468DEк4O C?4FDBD@4. 

 
�?8A4 C4EE468DEк8E C?4FDBD@ 500@ E 6B7@B6ABEFLN G4?8A5A8O 4B 650 @ (A87к85 

6OEBFB9 200 @@ BF GDB6AO 7B?B6к8 D5?LE4) 
,8D8A4 C4EE468DEк8E C?4FDBD@ 3 A5 @5A55 6@ (BEAB6AOE), 4@ (CDB@56GFBGAOE). 

 

12. #D8 CDB5кF8DB64A88 7DG7B6OE GEFDB9EF6 A5BCBDAOE CDB@56GFBGAOE EF4AF89 
8ECB?L7GNF D47@5DO 7444AAOE 7DG7B6OE GEFDB9EF6 (8EEB4AO5 44AAO5 #$№6).  

 

$8EGABк 9 %E5@4 D47@5M5A8O 7DG7B6OE GEFDB9EF6 A4 A5BCBDAB9 
CDB@56GFBGAB9 EF4AF88: 1-кDOFO9 Eк?44, 2-кDOF4O C?4FDBD@4, 3- 
кBAF59A5DA4O C?BM44к4, 4- A464?BGA4O C?BM44к4 

& – F4A75AE 74кD5EFB68AAB9 кD86B9 (@) (87 #$ №4), 
25 – 4?8A4 4?O D47@5M5A8O 547O 5B?LL57DG7AB7B 647BAO, 
lCD. EF -D4EEFBOA85 BF F5AFD4 EFD5?BGAB7B C5D56B44 4B CD545?LAB7B EFB?58к4 (@). 
 
�?O ED4A5A8O F4DAB-LFGGAOE 7DG7B6 CDB5кF8DG5@ кDOFO5 Eк?44O E A4DG6AO@ 

D4ECB?B65A85@ CB7DG7BGAB-6O7DG7BGAOE CGF59. $47@5DO Eк?44B6 CD8A8@4NFEO CB 
7444A8N. ' кDOFOE Eк?44B6 GEFD48645FEO D4@C4, GFB5O B55EC5G8FL D45BFG CB7DG7BGAB-
D477DG7BGAOE @4L8A, 8 CD8A8@45FEO A5 @5A55 3@ EB EFBDBAO CGF8 8 A5 @5A55 1,5 @ EB 
EFBDBAO CB4N5744 46FB@B58?LAB7B FD4AECBDF4. 

13. #B C5D8@5FDG 7DG7B6OE GEFDB9EF6 EF4AF88 8E B5ABEOF 745BDB@ A4 D4EEFBOA88 A5 
@5A55 1,5E@ BF кD4O GEFDB9EF6. 

14. �E?8 7DG7B6O5 GEFDB9EF64 A4EB4OFEO E CDBF86BCB?B6AB9 EFBDBAO BF 
C4EE468DEкB7B 744A8O, FB 74 6OFO6AO@ CGF5@ EF4AF88 6 G5FAB9 8?8 A5G5FAB9 7BD?B68A4E 
A5B5EB48@B G?B68FL C5D5574 G5D57 7?46AO5 CGF8 EF4AF88 

15. �DG7B6O5 GEFDB9EF64 8 CD86Bк74?LAGN C?BM44L EB548AONF 4ED4?LF8DB64AAB9 
46FB4BDB7B9 (L8D8AB9 0,5E@), CDB5кF8DGO 55 G5D57 C5D5574O 
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4 %BEF46?5A85 654B@BEF59 64 CGF59, EFD5?BGAOE 
C5D56B4B6, 744A89 8 EBBDG65A89 

 
#B C?4AG EF4AF88 6 CD4кF8G5EкB9 D45BF5 CD86B4OFEO  

 654B@BEFL 64 CGF59,  
 654B@BEFL 744A89 8 EBBDG65A89  
 654B@BEFL EFD5?BGAOE C5D56B4B6. 

� 654B@BEFL 64 CGF59 (F45?8F4 3) 74ABEOFEO A48@5AB64A85 CGF59 6 
E?54GNM59 CBE?54B64F5?LABEF8: 7?46AO5, CD85@BBFCD46BGAO5, 6OFO6AO5, 
CDBG85 CGF8 (7DG7B6O5), EN574O. 

&45?8F4 3 �54B@BEFL 65?57AB4BDB6AOE CGF59 

 №
 

CG
F8

 

!48@5AB64A85 
�D4A8F4 CGF8 �?8A4 CGF59, @ &8C  

BF 
EFD5?к8 

G5D57 
EFD5?к8 

4B 
EFD5?к8 

CB?A4O CB?57A4O D5?LEB6 

        

 
#D8@5D BDBD@?5A8O 654B@BEF8 65?57AB4BDB6AOE CGF59: 

 
 
#B?A4O 4?8A4 CGF8 Eк6B7AB7B CGF8 87@5DO5FEO @564G BEFDOк4@8 

654GM8E A4 A8E EFD5?BGAOE C5D56B4B6. #5D56B4B@, 654GM8@ A4 44AAO9 
CGFL 6 B4AB@ кBAF5 EF4AF88 EG8F45FEO FBF, A4 кBFBDB@ 44AAO9 CGFL 6C5D6O5 
8EкD86?O5FEO, 5E?8 84F8 BF E5D548AO CGF8 (LCB?AB5 + 24) 

#B?A4O 4?8A4 FGC8кB6B7B CGF8 87@5DO5FEO @564G BEFDOкB@ EFD5?BGAB7B 
C5D56B44, 654GM57B A4 эFBF CGFL, 8 GCBDB@. 

� CB?AGN 4?8AG A5 6EB4OF EFD5?BGAO5 C5D56B4O, CBэFB@G 8E 
75B@5FD8G5Eк85 D47@5DO (4+b), 7468EOM85 BF @4Dк8 кD5EFB68AO, 6OG8F4NF 
87 CB?AB9 4?8AO (CB кB?8G5EF6G A4EB4OM8EEO A4 A5@ EFD5?BGAOE 
C5D56B4B6): LCB?AB5 – n*(a+b) 
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#B?A4O 4?8A4 EN574B6, A5 6BL54L8E 6 CB?AGN 4?8AG 4DG78E CGF59, 
D4EEG8FO645FEO BF45?LAB (�N + 24). 

 
$8EGABк 10 #D8@5D BCD545?5A8O CB?AB9 4?8AO CGF59  
 
#B?57A4O 4?8A4 CGF8 - G4EFL CB?AB9 4?8AO, A4 кBFBDB9 GEF4A46?8645FEO 

CB4686AB9 EBEF46, A5 A4DGL4O 557BC4EABEF8 46865A8O CB EBE54A8@ CGFO@. 
#B?57A4O 4?8A4 CGF59 @B65F B7D4A8G864FLEO CD545?LAO@8 EFB?58к4@8, 
6OEB4AO@8 E87A4?4@8. �E?8 CGFL 8@55F 6OEB4AO5 E87A4?O 4?O BFCD46?5A8O 
CB574B6 к4к 6 G5FAB@ F4к 8 A5G5FAB@ A4CD46?5A88, FB CB?57A4O 4?8A4 
BCD545?O5FEO BF45?LAB 4?O к464B7B A4CD46?5A8O. 

 
$8EGABк 11 #D8@5D BCD545?5A8O CB?57AB9 4?8AO CGF59 8 EE5@O 

GEF4AB6к8 E65FBDBDB6 
$4EG5F CB?AB9 8 CB?57AB9 4?8AO CGF59 8 EN574B6 B5O74F5?LAB 

CD86B48FEO 6 48C?B@AB@ CDB5кF8DB64A88.  
 
!4CD8@5D: 
LCB?57A� = %#1 + %#2 - 3,5 - b1/11 = 743,11 + 1464,62 - 3,5 - 20,42 = 2184,@ 
LCB?A� = %#1 + %#2 - 3"b1/11 - a1/11  = 743,11 + 1464,62 - 3 " 20,42 - 14,06 =2184@ 

 
&45?8F4 4 �54B@BEFL EFD5?BGAOE C5D56B4B6 
&8C 

D5?LEB
6 

%FBDBAABEF
L 

 4Dк4 
кD5EFB68A

O 

&8C 
EFD5?BGAB7
B C5D56B44 

!B@5D 
EFD5?BGAB7
B C5D56B44 

КB?8G5EF6
B, LFGк 

1 2 3 4 5 6 
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    �FB7B  
15 @@ 30 @@ 20 @@ 25 @@ 40 @@ 20 @@ 

 
�E?8 BFк?BA5A85 CB EFD5?BGAB@G C5D56B4G A4 5BкB6B9 CGFL 845F E 

CD46B9 EFBDBAO, FB эFBF EFBDBAABEFL EFD5?BGAB7B C5D56B44 CD464O, 5E?8 
6?56B - FB ?564O (CD8 A4CD46?5A88 677?O44 6 BEFDOк8 %#). 

 
#D8@5D BDBD@?5A8O 654B@BEF8 EFD5?BGAOE C5D56B4B6 

 
 
&45?8F4 5 �54B@BEFL 744A89 8 EBBDG65A89 
№ 
C/C  

!48@5AB64A85 
744A89 8 
EBBDG65A89 

КB?8G5EF6B, 
LF 

#?BM44L, 
 @2 

 4F5D84? 

20
 @
@ 

1 2 4 5 6 8 @@ 
15 @@ 80 @@ 25 @@ 30 @@ 35 @@  

 
$47@5DO GEFDB9EF6 7444AO 6 CD4кF8G5EкB9 D45BF5 №6. 
 

#D8@5D BDBD@?5A8O 654B@BEF8 744A89 8 EBBDG65A89 
№ 

C/C 

!4<@9AB64A<9 ;84A<= < 
EBBDG:9A<= 

�B?<K9EF6B, 
LFG> 

#?BM48P, @2  4F9D<4? 

1.  #4EE4:<DE>B9 ;84A<9 1 216 ><DC<K 

2.  �?B> 6ECB@B74F9?PAOI 
CB@9M9A<= 

1 41 ><DC<K 

3.  �B8B9@AB9 ;84A<9 1 - ><DC<K 

4.  "EAB6A4S C?4FHBD@4 1 6@ I 500 @ = 3000 59FBA 

5.  #DB@9:GFBKA4S C?4FHBD@4 1 4@ I 500 @ = 2000 59FBA 

6.  �DOFO= E>?48 1 288 ><DC<K 

7.  �DOF4S C?4FHBD@4 1 350 59FBA 

8.  "F>DOF4S C?4FHBD@4 1 720 59FBA 

9.  �BAF9=A9DA4S C?BM48>4 1 1100 59FBA 
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$8EGABк 12  "5D475F 6OCB?A5A8O @4ELF45AB9 EE5@O 7BD?B68AO 

A5BCBDAB9 CDB@56GFBGAB9 EF4AF88 
!4CD8@5D 6E57B CB?A4O 4?8A4 CGF59 E F8CB@ D5?LEB6:  ∑$65 - 5797 @ = 5,8 

к@ 
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 4ELF45AO9 C?4A B56B48FEO  EC?BLAB9 G5DAB9 ?8A859, 7BD87BAF4?8 – 
EC?BLAB9 FBAкB9 G5DAB9 ?8A859 8?8 кBD8GA56O@ F65FB@. 
5 "CD545?5A85 EFB8@BEF8 EBBDG65A8O 

EF4AF88 CB GкDGCA5AAO@ 87@5D8F5?O@ 
 

� BD85AF8DB6BGAOE D4EG5F4E EFB8@BEFL EBBDG65A8O EF4AF88 
BCD545?O5FEO CB GкDGCA5AAO@ 87@5D8F5?O@, FB 5EFL 5E?8 6 
EFB8@BEFL к8?B@5FD4 CGF8 6к?NG5A4 EFB8@BEFL D5?LEB6, LC4?, 
54??4EF4, EкD5C?5A89 8 F4. 

"CD545?ONFEO B5N5@O D45BF CB 75@?OAB@G CB?BFAG, CB Gк?44к5 
65DEA57B EFDB5A8O CGF8, CB 6E5@ CDB5кF8DG5@O@ 744A8O@ 8 
EBBDG65A8O@. �?O BCD545?5A8O EFDB8F5?LAB9 EFB8@BEF8 EBEF46?ONF 
654B@BEFL B5N5@B6 8 EFB8@BEF8  D45BF (F45?8F4 17). 

"5N5@ D45BF CB Gк?44к5 EFD5?BGAOE C5D56B4B6 BCD545?ONF 6 
кB@C?5кF4E EB7?4EAB 654B@BEF8 EFD5?BGAOE C5D56B4B6 (6 
EFB8@BEFL C5D56B44 6EB48F EFB8@BEFL CB?AB7B кB@C?5кF4 D5?LEB6 8 
кB@C?5кF C5D56B4AOE 5DGEL56)  
� B5N5@ D45BF CB 65DEA5@G EFDB5A8N CGF8, 6к?NG45FEO  Gк?44к4 

CGF59 8 EFD5?BGAOE C5D56B4B6 BF45?LAB CB к464B@G F8CG D5?LEB6 
7?GE8E C5D5E5G5A89, GEFDB9EF6 C5D5574B6,  GEF4AB6к4 GCBDB6 8 
4DG7B5.  #DBFO65AABEFL Gк?44к8 EF4AF8BAAOE CGF59 (8Eк?NG4O 
7?46AO5) D4EEG8FO645FEO BF45?LAB 4?O CD85@BBFCD46BGAOE CGF59 8 
CDBG8E  CB F8C4@ D5?LEB6 74 6OG5FB@ 4?8A EFD5?BGAOE C5D56B4B6.  
#B?A4O 4?8A4 CGF59 CD8A8@45FEO EB7?4EAB 654B@BEF8 CGF59.   
#DBFO65AABEFL 46FB4BDB7, ?BFкB6, C5L5EB4AOE @BEF8кB6, 

FGAA5?59, 745BD4 A4 7DG7B6B@ 46BD5 87@5DONFEO CB C?4AG EF4AF88. 
&4к65 CB C?4AG EF4AF88 BCD545?O5FEO C?BM44L 4ED4?LF8DB64AAB9 
CB65DEABEF8 A4 7DG7B6B@ 46BD5 8 CD86Bк74?LAB9 C?BM448. "5N5@ 
D45BF CB EBBDG65A8N E?G655AB-F5EA8G5Eк8E 744A89 
GEF4A46?8645FEO A4 BEAB64A88 654B@BEF8 744A89 8 EBBDG65A89. 
&45?8F4 7 74CB?AO5FEO A4 BEAB64A88 654B@BEF59 64 CGF59, 

EFD5?BGAOE C5D56B4B6, 744A89 8 EBBDG65A89 8 @4ELF45AB7B C?4A4 
EF4AF88. 

"CD545?5A85 B5N5@B6 75@?OAOE D45BF (C5D64O EFDBк4 F45?8FO 7) 
D5кB@5A4GNF EBEF46?OFL CB 2-3 CBC5D5GAO@ CDBD8?O@ 8?8 CB 
654B@BEF8 CB4EG5F4 B5N5@4 75@?OAOE D45BF A4 BEAB64A88 
@4ELF45AB7B C?4A4 EF4AF88 8 CDB4B?LAB7B CDBD8?O (F45?8F4 6). 

� 7D4DG «#8к5FO» 74ABEOF FB?LкB C8к5FO EF4AF8BAAB9 
C?BM44к8. � 7D4DG «$45BG4O BF@5Fк4» C5D5ABEOFEO 6E5 BF@5Fк8 E 
CDB4B?LAB7B CDBD8?O E GG5FB@ 7A4кB6 «+»-A4EOCL, «-»-6O5@к4. � 
7D4D5 «%G@@4 @564GCGF89» GG8FO64NFEO 6E5 @564GCGFLO. #B4EG8F46 
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B5N5@  A4EOC59 8 6O5@Bк, 8E Eк?44O64NF 8 CB?GG4NF B5M89 B5N5@ 
75@?OAOE D45BF. 

!4CD8@5D: F45?8F4 6 #D8@5D 654B@BEF8 CB4EG5F4 B5N5@4 75@?OAOE D45BF 
(6O45D6к4) 

#8к5FO 
$45BG4O 
BF@5Fк4  

hCD, @ 
∑E 

#?BM44L E5G5A8O, @2 
$4EEFBOA85 

l, @ 

"5N5@ 
75@?OAOE 
D45BF  

V = SED " l, @3 
S= hCD " ∑E  SED = (S1 +S2)/2 

912 +1,26 0 0 -   -  - 

913 +1,56 7,8 12,17 6,08 100 608 

914 +1,06 7,8 8,27 10,22 100 1022 

915 +1,16 7,8 9,05 8,66 100 866 

916 +1,26 15,7 19,78 14,42 100 1442 

917 +1,36 21 28,56 24,17 100 2417 

�FB7B           6355 

 
&45?8F4 7 �54B@BEFL B5N5@B6 8 EFB8@BEF8 D45BF 

!48@5AB64A85 D45BF �7@5D8-
F5?L 

КB?8G5EF6B 
548A8F, LF 

%FB8@BEFL 
548A8FO, 
FOE.DG5. 

"5M4O 
EFB8@BEF
L, FOE. 
DG5. 

�5@?OAO5 D45BFO @3  0,07  

'к?44к4 7?46AB7B CGF8 
D5?LE4@8 $65 CD8 1840 LFGк 
LC4? A4 к@ 

к@  1251  

'к?44к4 EF4AF8BAAOE CGF59 
D5?L-E4@8 $65, $50 CD8 1600 
LFGк LC4? A4 к@ 

к@  959,24  

'к?44к4 B4AB7B кB@C?5кF4 
EFD5?BGAB7B C5D56B44: 

  
  

$65 1/11 кB@C?5кF  87,70  

$65 1/9 кB@C?5кF  76,46  

$50 1/11 кB@C?5кF  64,92  

$50 1/9 кB@C?5кF  59,78  
-?5кFD8G5Eк4O 
F5AFD4?874F8O B4AB7B 
EFD5?BGAB7B C5D56B44: 

 

CD8 F5C?B6B7AB9 FO75   82,0  
CD8 э?5кFDB6B7AB9 FO75   87,58  

'EF4AB6к4 E87A4?B6:   

6EB4AOE LF.  6,7  

6OEB4AOE LF.  5,2  

�44A8O 8 EBBDG65A8O:   
6Bк74? A4 50 G5?B65к 744A85 1 707,61  
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6Bк74? A4 100 G5?B65к 744A85 1 1 415, 25  
C?4FDBD@4 6OEBк4O 
C4EE468DEк4O 

@2  0,35  

C?4FDBD@4 A87к4O 
C4EE468DEк4O 

@2  0,13  

E?G655AB-F5EA8G5EкB5 
744A85 

744A85 1 4368  

B5N548A5AAO9 
@5E4A878DB64AAO9 Eк?44 
4A74DAB7B F8C4 (H = 8 @) 

@3  0,18  

кDOF4O C5D57DG7BGA4O 
C?4FDBD@4 

@2  0,29  

�OEBк4O BFкDOF4O 
C?4FDBD@4 

@2  0,22  

C?BM44к4 4?O 
FO65?B65EAOE 8 
кBAF59A5DAOE 7DG7B6 

@2  0,76  

'EFDB9EF6B 46FB4BDB78 к@  417,06  
�ED4?LF8DB64A85 
7DG7B6B7B 46BD4 

@2 8840 0,07  

"7D4645A85 7DG7B6B7B 
46BD4 

@  0,51  

'EFDB9EF6B C5D55744 G5D57 
B48A CGFL 

LF.  33,37  

�FB7B       ∑=   
� 7D4DG 1 74C8EO64NFEO 6E5 BEAB6AO5 D45BFO CB EFDB8F5?LEF6G 

EF4AF88. "5N5@ D45BF 74C8EO64NF 6 7D4DG 3. � 7D4D5 5 Gк47O645FEO 
EG@@4DA4O EFB8@BEFL EF4AF88 CB GкDGCA5AAO@ 87@5D8F5?O@ (7D 3 * 7D 
4 = 7D 5). �4F5@ EG8F45FEO 8FB7B64O EG@@4 EFB8@BEF8 EBBDG65A89 
EF4AF88. 
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#D8?B65A85 1 
�EEB4AO5 44AAO5                            

 
� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO 

E4@BEFBOF5?LAB CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B 
BF45?5A8O) 8 CB CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O 
BGAB7B BF45?5A8O) 
 
�4D84AF №1 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №1 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 1. �84 FO78 – э?5кFDB6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 850@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – EB EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 36@, L8D8A4 – 12@ 
кDOF4O C?4FDBD@4 – 4?8A4 36@, L8D8A4 – 12@ 
BFкDOF4O C?4FDBD@4 – 4?8A4 60@, L8D8A4 – 12@ 
кBAF59A5DA4O C?BM44к4 – 4?8A4 100@, L8D8A4 – 16@ 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №2 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №2 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 2. �84 FO78 – э?5кFDB6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1250@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – EB EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 36@, L8D8A4 – 12@ 
кDOF4O C?4FDBD@4 – 4?8A4 36@, L8D8A4 – 12@ 
BFкDOF4O C?4FDBD@4 – 4?8A4 60@, L8D8A4 – 12@ 
кBAF59A5DA4O C?BM44к4 – 4?8A4 100@, L8D8A4 – 10@ 
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#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 
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�4D84AF №3  

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №3 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 1. �84 FO78 – э?5кFDB6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 850@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – EB EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 48@, L8D8A4 – 12@ 
кDOF4O C?4FDBD@4 – 4?8A4 24@, L8D8A4 – 12@ 
BFкDOF4O C?4FDBD@4 – 4?8A4 36@, L8D8A4 – 12@ 
кBAF59A5DA4O C?BM44к4 – 4?8A4 140@, L8D8A4 – 8,45@ 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №4 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №4 
К4F57BD8O ?8A89 – 2. '8E?B 7?46AOE CGF59 – 2.  �84 FO78 – F5C?B6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1250@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – E CDBF86BCB?B6AB9 EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 60@, L8D8A4 – 18@ 
кDOF4O C?4FDBD@4 – 4?8A4 36@, L8D8A4 – 18@ 
BFкDOF4O C?4FDBD@4 – 4?8A4 24@, L8D8A4 – 18@ 
кBAF59A5DA4O C?BM44к4 – 4?8A4 110@, L8D8A4 – 14@ 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №5 
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#?4A @5EFABEF8 6 7BD87BAF4?OE №5 
К4F57BD8O ?8A89 – 2. '8E?B 7?46AOE CGF59 – 1. �84 FO78 –F5C?B6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1050@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – E CDBF86BCB?B6AB9 EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 60@, L8D8A4 – 18@ 
кDOF4O C?4FDBD@4 – 4?8A4 36@, L8D8A4 – 18@ 
BFкDOF4O C?4FDBD@4 – 4?8A4 24@, L8D8A4 – 18@ 
кBAF59A5DA4O C?BM44к4 – 4?8A4 110@, L8D8A4 – 16@ 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №6 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №6 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 2. �84 FO78 – э?5кFDB6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1050@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – E CDBF86BCB?B6AB9 EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 60@, L8D8A4 – 18@ 
кDOF4O C?4FDBD@4 – 4?8A4 36@, L8D8A4 – 18@ 
BFкDOF4O C?4FDBD@4 – BFEGFEF6G5F 
кBAF59A5DA4O C?BM44к4 – 4?8A4 100@, L8D8A4 – 10@ 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №7 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №7 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 2. �84 FO78 – э?5кFDB6B7A4O. 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1050@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – EB EFBDBAO CBE5?к4 
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%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 100@, L8D8A4 – 18@ 
кDOF4O C?4FDBD@4 – 4?8A4 40@, L8D8A4 – 18@ 
BFкDOF4O C?4FDBD@4 – BFEGFEF6G5F, кBAF59A5DA4O C?BM44к4 – BFEGFEF6G5F 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №8  

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №8 
К4F57BD8O ?8A89 – 1.   '8E?B 7?46AOE CGF59 – 2.  �84 FO78 – э?5кFDB6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1250@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – E CDBF86BCB?B6AB9 EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 –4?8A4 96@, L8D8A4 –18@; кDOF4O C?4FDBD@4 –
4?8A4 24@, L8D8A4–18@; BFкDOF4O C?4FDBD@4–BFEGFEF6G5F; кBAF59A5DA4O 
C?BM44к4–4?8A4 100@, L8D8A4 –10@ 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
�4D84AF №9 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №9 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 1. �84 FO78 – F5C?B6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1050@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – E CDBF86BCB?B6AB9 EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44 – 4?8A4 48@, L8D8A4 – 12@; кDOF4O C?4FDBD@4 
– 4?8A4 36@, L8D8A4 – 18@; BFкDOF4O C?4FDBD@4 – BFEGFEF6G5F; кBAF59A5DA4O 
C?BM44к4 – BFEGFEF6G5F 
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#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 

 
 
 
 
�4D84AF №10 

 
#?4A @5EFABEF8 6 7BD87BAF4?OE №10 
К4F57BD8O ?8A89 – 1. '8E?B 7?46AOE CGF59 – 2.  �84 FO78 – F5C?B6B7A4O 
#B?57A4O 4?8A4 E4@OE кBDBFк8E CD85@BBFCD46BGAOE CGF59 – 1250@ 
!4CD46?5A85 BEAB6AB7B CB46B74 7DG74 – E CDBF86BCB?B6AB9 EFBDBAO CBE5?к4 
%CBEB5 GCD46?5A8O EFD5?к4@8 8 E87A4?4@8 – -& 
%D54EF64 E87A4?874F88 8 E6O78 – �� 
�DG7B6O5 GEFDB9EF64: кDOFO9 Eк?44–4?8A4 60@, L8D8A4 –18@; кDOF4O C?4FDBD@4 –
4?8A4 36@, L8D8A4–18@; BFкDOF4O C?4FDBD@4–4?8A4 36@, L8D8A4 –18@; 
кBAF59A5DA4O C?BM44к4 –BFEGFEF6G5F 
#4EE468DEк85 GEFDB9EF64: 6Bк74?, 5?Bк 6ECB@B74F5?LAOE CB@5M5A89, 6B4B5@AB5 
744A85, BEAB6A4O C?4FDBD@4 - 4?8A4 500@, L8D8A4 –6@, CDB@56GFBGA4O 
C?4FDBD@4 - 4?8A4 500@, L8D8A4 –4@ 
 

#D8?B65A85 4 
%E5@O CDB@56GFBGAOE EF4AF89 
 
4) 
 
 
 
 
 
 
 
5) 
 
 
 
 
 
6) 
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$8EGABк 10 %E5@O CDB@56GFBGAOE EF4AF89 E CB?GCDB4B?LAO@ 

D4ECB?B65A85@ CGF59: 
4 - B4ABCGFAO5 E D4ECB?B65A85@ �' E CDBF86BCB?B6AB9 EFBDBAO 

C4EE468DEкB7B 744A8O (#�); 
5 - 46GECGFA4O E D4ECB?B65A85@ �' E CDBF86BCB?B6AB9 EFBDBAO 

C4EE468DEкB7B 744A8O (#�); 
6 -   46GECGFA4O E  D4ECB?B65A85@ �' EB EFBDBAO C4EE468DEкB7B 
744A8O (#�). 

 
         4)              

 
      �' 
 

$8EGABк 11 %E5@O CDB@56GFBGAOE EF4AF89 E CDB4B?LAO@ 
D4ECB?B65A85@ CGF59 
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4,5- B4ABCGFAO5 E D4ECB?B65A85@ �' E CDBF86BCB?B6AB9 EFBDBAO 
C4EE468DEкB7B 744A8O (#�); 

6  -  B4ABCGFAO5 E D4ECB?B65A85@ �' EB EFBDBAO C4EE468DEкB7B 
744A8O (#�); 

7 - 46GECGFA4O E D4ECB?B65A85@ �' E CDBF86BCB?B6AB9 EFBDBAO 
C4EE468DEкB7B 744A8O (#�) 

 
 

 
 

4) 
 
 
 
 
 
 
 
 
 
5) 
 
 
 
 
 
6) 
 
 
 
 
 
 
 
7) 
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$8EGABк 12 %E5@O CDB@56GFBGAOE EF4AF89 E CBC5D5GAO@ 
D4ECB?B65A85@ CGF59: 

 
4, 6 - B4ABCGFAO5 E D4ECB?B65A85@ �' E CDBF86BCB?B6AB9 EFBDBAO 

C4EE468DEкB7B 744A8O (#�); 
5   -  B4ABCGFA4O E D4ECB?B65A85@ �' EB EFBDBAO C4EE468DEкB7B 

744A8O (#�); 
7  -  46GECGFA4O E D4ECB?B65A85@ �' E CDBF86BCB?B6AB9 EFBDBAO 

C4EE468DEкB7B 744A8O (#�) 
 

 
  

 
 
 
 

 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 10 

«$4EG5F CBFD55AB7B G8E?4 CGF59 GG4EFкB6B9 65?57AB4BDB6AB9 
EF4AF88. 

 

&5?L D45BFO: A4GG8FLEO D4EEG8FO64FL CGF56B5 D4768F85 EF4AF88 
%B4 D45BFO:  

1.   $4EEG8F4FL G8E?B CD85@BBFCD46BGAOE CGF59 
2. $4EEG8F4FL G8E?B 6OFO6AOE CGF59 
3. $4EEG8F4FL G8E?B EBDF8DB6BGAOE CGF59 
4. �OG5DF8FL A5@4ELF45AGN EE5@G GG4EFкB6B9 EF4AF88 A4 BEAB65 
8A48684G4?LAB7B 7444A8O 

�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
 

1 $4EG5F G8E?4 CD85@BBFCD46BGAOE CGF59 
 

�E?8 CD85@BBFCD46BGAO9 C4Dк GG4EFкB6B9 EF4AF88 B5E?G6864NF 
CB5744 D47AOE к4F57BD89 8 E D47AO@ 6D5@5A5@ 74AOF8O CGF59, FB 
G8E?B CD85@BBFCD46BGAOE CGF59 BCD545?O5FEO CB EG@@4DAB9 
EGFBGAB9 747DG7к5 C4Dк4 CB DBD@G?5: 

 
m = ∑NEGF * t74A * k A5D  / 1440 ,                           (1) 

 
745 m – кB?8G5EF6B CD85@BBFCD46BGAOE CGF59 6 C4Dк5; 
∑N EGF – кB?8G5EF6B CB574B6 6E5E к4F57BD89, CBEFGC4NM8E 6 C4Dк; 
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t 74A - 6D5@O 74AOF8O CD85@BBFCD46BGAOE CGF59 B4A8@ CB574B@; 
k A5D–кBэDD8F85AF A5D46AB@5DABEF8 46865A8O 7DG7B6OE CB574B6 

(kA5D=1,3-1 ,6). 
 
'FB5O D4EEG8F4FL G8E?B CD85@BBFCD46BGAOE CGF59 CB DBD@G?5 

(1) A5B5EB48@B 7A4FL EG@@4DAB5 6D5@O 74AOF8O CGF59 CB5744@8 6E5E 
к4F57BD89. �?O эFB7B 87 CD8?B65A8O 1 (8EEB4AO5 44AAO5) 
6O58D4NFEO 44AAO5, EBBF65FEF6GNM85 7444AAB@G G8E?G CB574B6 
6E5E к4F57BD89:  

 
∑NEGF t74A = N1  t1 + N2  t2 + N3  t3 + N4 t4  + N5  t5 +&&+ Nn tn  ,         (2)              

 
745 N1 ,N2  ,N3  ,N4 ,N5  ,Nn - G8E?B CB574B6 EBBF65FEF65AAB 

FD4A78FAOE, 7DGCCB6OE, GG4EFкB6OE, E5BDAOE, E6B57B DBD@8DB64A8O 
8 4D; 

t1 , t2  , t3  , t4  , t5 , tn   - 6D5@O 74AOF8O CGF8 B4A8@ CB574B@  
EBBF65FEF65AAB FD4A78FAOE, 7DGCCB6OE, GG4EFкB6OE, E5BDAOE, 
E6B57B DBD@8DB64A8O 8 4D 

 
�D5@O 74AOF8O CGF59 D4EEG8FO645FEO 4?O CB574B6 6E5E 

к4F57BD89 BF45?LAB CB A865CD86545AAO@ DBD@G?4@: 
 
 
FD4A78FAO@ CB574B@: 

t74A FD = tCD + tBC + tB6 + tBF  ,                        (3) 

745 tCD  - 6D5@O 74AOF8O @4DLDGF4 CD8 CD85@5 CB5744 A4 EF4AF8N; 
tBC - 6D5@O 6OCB?A5A8O F5EAB?B78G5Eк8E BC5D4F89 A4 
CD85@BBFCD46BGAOE CGFOE (A4 B5D45BFкG FD4A78FAB7B CB5744 557 
C5D5D45BFк8 EB E@5AB9 ?BкB@BF864 @B6AB BD85AF8DB6BGAB 
CD8AOFL 30 @8AGF); 
tB6 - 6D5@O B6844A8O BFCD46?5A8O CB5744 (tB6 = 10-15 @8A); 
tBF- 6D5@O 74AOF8O @4DLDGF4 CD8 BFCD46?5A88 CB5744 BF @B@5AF4 
CD87BFB6?5A8O 4B BE6B5B645A8O @4DLDGF4. 
CBEFGC4NM57B 6 D4EDBD@8DB64A85 (GG4EFкB6O5 8 E5BDAO5 
CB5744): 

t 74A = tCD + tBC + tB6 + tG5  ,                        (4) 

745 tCD  - 6D5@O 74AOF8O @4DLDGF4 CD8 CD85@5 CB5744 A4 EF4AF8N; 
tBC - 6D5@O 6OCB?A5A8O F5EAB?B78G5Eк8E BC5D4F89 A4 
CD85@BBFCD46BGAOE CGFOE (A4 B5D45BFкG CB5744 CB CD85OF8N, 
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CB4?564M57B D4EDBD@8DB64A8N CD8 A4?8G88 &�!� (A4FGDAB7B 
?8EF4) @B6AB BD85AF8DB6BGAB CD8AOFL 15 @8AGF); 
tB6 – ED54A55 6D5@O B6844A8O 6O6B44 EBEF464 87 C4Dк4 4?O 
D4EDBD@8DB64A8O (tB6 = 10-15 @8A); 
tG5 - 6D5@O 74AOF8O CGF8 CD8 G5BDк5 EBEF464 A4 6OFO6AB9 CGFL 
4?O D4EDBD@8DB64A8O. 
 
BFCD46?O5@B7B E6B57B DBD@8DB64A8O: 

t 74A = tCB4 + tBC + tB6 + tBF  ,                        (5) 

745 tCB4 - 6D5@O 74AOF8O CGF8 CB44G59 EBEF464 E 6OFO6AB7B CGF8 
A4 CD85@BBFCD46BGAO9; 
tBC -6D5@O 6OCB?A5A8O F5EAB?B78G5Eк8E BC5D4F89 A4 
CD85@BBFCD46BGAOE CGFOE (4?O CB5744 E6B57B DBD@8DB64A8O CB 
BFCD46?5A8N @B6AB BD85AF8DB6BGAB CD8AOFL 30 @8AGF); 
tB6 – ED54A55 6D5@O B6844A8O 6O6B44 EBEF464 87 C4Dк4 4?O 
D4EDBD@8DB64A8O (tB6 = 10-15 @8A); 
tBF - 6D5@O 74AOF8O @4DLDGF4 CD8 BFCD46?5A88 CB5744. 
 

 
�DG785 A58765EFAO5 65?8G8AO, CD8A8@4NM85 GG4EF85 CD8 

D4EG5F5 DBD@G? (3)-(5) F4к65 BF45?LAB D4EEG8FO64NFEO CB 
E?54GNM8@ DBD@G?4@: 

 
 8A8@4?LAB5 6D5@O 74AOF8O @4DLDGF4 CD8 CD85@5 CB5744 

D4EEG8FO645FEO CB EE5@5 EF4AF88: 
tCD = t@ + t� + ( L�% + L& ) / (16,7 V�% ),           (6) 

 

745 t@ – 6D5@O A4 CD87BFB6?5A85 @4DLDGF4 CD85@4 CB5744 8 
BFкDOF85 E87A4?4: 
CD8 -& 8 �� CD8A8@45@ 0,05-0,1 @8A A4 B4AG EFD5?кG;  
A4 BFкDOF85 E87A4?4 0,1 @8A – 7468E8F BF ECBEB54 GCD46?5A8O 
EFD5?к4@8; 
(CD8A8@45@ кB?8G5EF6B EFD5?Bк 6 @4DLDGF5 CD85@4 CB5744 – 6); 

t�  - 6D5@O 6BECD8OF8O E87A4?4 @4L8A8EFB@ (CD8A8@45@ 0,1 @8A); 
V�% –ED54AOO EкBDBEFL 6EB44 CB5744 A4 EF4AF8N E GG5FB@ 
EA865A8O EкBDBEF8 A4 EFD5?к4E CD8 46865A88 A4 5BкB6O5 CGF8 8 
74@54?5A8O C5D54 BEF4AB6кB9 (CD8A8@45@ 45-50 к@/G); 
16,7 –кBэDD8F85AF 4?O C5D56B44 7A4G5A8O EкBDBEF8; 
L&    –FBD@B7AB9 CGFL CB5744 (L&  = 1000@)  @; 
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L�% –D4EEFBOA85 BF 6EB4AB7B E87A4?4 4B BEF4AB6к8 A4 CGF8 
CD85@4, @ (BCD545?O5FEO CB EE5@5 EF4AF88): 

L�% = L� # + L# , 
L�# –4?8A4 7BD?B68AO CD85@4 (D4EEFBOA85 BF 6EB4AB7B E87A4?4 
4B CD545?LAB7B EFB?58к4 A4 CGF8 CD85@4) (CB 8EEB4AO@ 44AAO@), 
@ 
L#  –CB?57A4O 4?8A4 CGF8, (CB 8EEB4AO@ 44AAO@), @. 
 
�D5@O 74AOF8O @4DLDGF4 CD8 BFCD46?5A88 CB5744 
 

tBF = t@ + L�Ы% / (16,7 V�O% ),                       (7) 
 

745 t@ – 6D5@O A4 CD87BFB6?5A85 @4DLDGF4 BFCD46?5A8O CB5744 8 
BFкDOF85 6OEB4AB7B E87A4?4, 6BECD8OF85 @4L8A8EFB@ 57B 
CBк474A89:  
 CD8A8@45@ 0,1-0,2 @8A A4 B4AG EFD5?кG;  
 A4 BFкDOF85 E87A4?4 0,1 @8A – 7468E8F BF ECBEB54 

GCD46?5A8O EFD5?к4@8) 
 (CD8A8@45@ кB?8G5EF6B EFD5?Bк 6 @4DLDGF5 BFCD46?5A8O 

CB5744 – 8); 
V�Ы% –ED54AOO EкBDBEFL 6OEB44 CB5744 EB EF4AF88 E GG5FB@ 
D477BA4 (CD8A8@45@ 40-45 к@/G); 
L�Ы% –D4EEFBOA85, CDBEB48@B5 CB574B@ 4B BE6B5B645A8O 
@4DLDGF4 BFCD46?5A8O, @ (BCD545?O5FEO CB EE5@5 EF4AF88): 
 

L�Ы% = L� " + L# , 
 
L�" –4?8A4 7BD?B68AO BFCD46?5A8O (D4EEFBOA85 BF 6EB4AB7B 
E87A4?4 4B CD545?LAB7B EFB?58к4 A4 CGF8 CD85@4) (CB 8EEB4AO@ 
44AAO@), @ 
L#  –CB?57A4O 4?8A4 CGF8, (CB 8EEB4AO@ 44AAO@), @. 
 
 

#DB4B?68F5?LABEFL @4A56DB6OE C5D546865A89 (tG5BDк8, tCB44G8) 
 

t@4A = t@ + l@4A / (16,7 V  �! ),                      (8) 
 

l@4A – 4?8A4 CB?GD59E4, 6к?NG4NM4O 4?8AG @4DLDGF4 8 
@4A56DB6B7B EBEF464, @ (l@4A = l�@ + l# ,  745 l# = 500@, l�@ – 4?8A4 
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7BD?B68AO C5D5EF4AB6к8 EBEF464). V �! –ED54AOO EкBDBEFL 
@4A56DB6OE C5D546865A89 (CD8A8@45@ 20-25 к@/G CD8 4?8A5 
CB?GD59E4 5B?55 500@); 
 

2 $4EG5F G8E?4 6OFO6AOE CGF59  
�468E8F BF G8E?4 C5D5D454FO645@OE EBEF46B6 8 C5D544G, 4 F4к65 
BF CDB4B?68F5?LABEF8 @4A56DB6 CB D4EDBD@8DB64A8N: 
  

m = (N7D tBFF + NGG tD4E + NE5 tD4ED  + NC tCB4 (G5) + ND GG tD GG +  

+ ND E5 tD E5  +  К@4A  t@4A )/ (1440  - tэк),                          (9) 
 

N# – G8E?B CB44G, CB4?564M8E D4EDBD@8DB64A8N, CD8 
CBEFGC?5A88 647BAB6 CBE?5 7DG7B6OE BC5D4F89; 
 
tBFF, tD4E, tD,  tCB4 (G5) – 6D5@O 74AOF8O 6OFO6к8 @4A56DB6B9 
D45BFB9 A4 BFF5CкG (CD8F5CкG) 7DGCC, CB44GG (G5BDкG), 
D4EDBD@8DB64A85 8 DBD@8DB64A85 CB574B6 8 C5D544G: 

tBFF = t? + t@B + t@4A  
tD4E = t? + t@D + t@4A  
tD = t? + t@D + t@4A  

 
t@B, t@D, t@D – CDB4B?68F5?LABEFL 6D5@5A8 EBBF65FEF65AAB A4 
BFF5CкG 8?8 CD8F5CкG 7DGCC, D4EDBD@8DB64A85 - DBD@8DB64A85 
EBEF46B6  
t@B = 10 @8A,  
t@D = 20 -25 @8A,  
t@D = 10-15 @8A 4?O GG4EFкB6OE 8 35-40 @8A 4?O E5BDAOE CB574B6, 
 
t@4A –6D5@O A4 @4A56DB6O5 C5D546865A8O CB C5D5EF4AB6к5 
EBEF464 E CD85@BBFCD46BGAOE CGF59 8 B5D4FAB; 
t? – 6D5@O A4 74574 ?BкB@BF864 E 6OFO6AB7B CGF8 A4 
CD85@BBFCD46BGAO5 CGF8 8 B5D4FAB (t? =1-2 @8A); 
tэк – 6D5@O A4 эк8C8DB6кG ?BкB@BF864 74 EGFк8 8 E@5AG 5D8744  
tэк F5C?B6B7B6 = 60-90 @8A 

 
К@4A - G8E?B @4A56DB6OE C5D546865A89, 74A8@4NM8E 6OFO6AB9 
CGFL (CB44G4 A4 7DG7B6B9 46BD, A4 CGFL D5@BAF4 647BAB6) 

К@4A = NC * 2 
3   $4EG5F G8E?4 EBDF8DB6BGAOE CGF59 
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#GF8 EBDF8DB6BGAB7B C4Dк4 CD54A47A4G5AO 4?O A4кBC?5A8O 
647BAB6 CB A47A4G5A8O@ C?4A4 DBD@8DB64A8O @5EFAOE 8 
A58ECD46AOE 647BAB6.  
#D8 D4EDBD@8DB64A88 EBEF46B6 GG4EFкB6OE 8 E5BDAOE CB574B6, 4 
F4к65 CB44G 647BAB6, 6O6B48@OE E CB4N574AOE CGF59 8 7DG7B6B7B 
46BD4, 647BAO CBEFGC4NF A4 CGF8 EBDF8DB6BGAB7B C4Dк4 6 
EBBF65FEF688 E 8E A47A4G5A85@. 
 
�?O A4кBC?5A8O GG4EFкB6OE 8 E5BDAOE CB574B6 4?O к464B7B 
CD8@Oк4NM57B к EF4AF88 A4CD46?5A8O 4B?6AB 5OFL A5 @5A55 
B4AB7B CGF8. 
 
�?O 647BAB6, CBEFGC4NM8E A4 EF4AF8N CB4 6O7DG7кG (CB4N574AO5 
CGF8 8 7DG7B6B9 46BD) E?54G5F CD8AOFL 1-2 CGF8.  
 
�?O A58ECD46AOE 647BAB6 6O45?ONF B48A CGFL. 
 
'8E?B EBDF8DB6BGAOE CGF59 BCD545?O5FEO CGF5@ EG@@8DB64A8O. 
 

4.�OG5DF8FL A5@4ELF45AGN EE5@G GG4EFкB6B9 
EF4AF88 A4 BEAB65 8A48684G4?LAB7B 7444A8O 

 

 
 
 

$8EGABк 1 &8CB64O EE5@4 4?O D4EG5F4 G8E?4 CGF59 6 EBBF65FEF688 E 
8A48684G4?LAO@ 7444A85@: 

 

#B E6B8@ D4EG5F4@ 6OCB?A8FL EE5@G 4?O D4EG5F4 G8E?4 CGF59  
– 6 EBDF8DB6BGAB@ C4Dк5 (%#) 
– 6 CD85@BBFCD46BGAB@ C4Dк5 (#"#) 
– 6OFO6AO5 CGF8 (�#)            
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#D8?B65A85 1 
�EEB4AO5 44AAO5                            

 

� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO 
E4@BEFBOF5?LAB CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B 
BF45?5A8O) 8 CB CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O 
BGAB7B BF45?5A8O) 
�4D84AF №1 

'8E?B CB574B6  
N 

C 

 

 

L �# 

 

L �" 

 

L C 

 

l �  

 
%CBEB5  

B5E?G6864A8O 
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�4D84AF №2 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 11 

«$47D45BFк4 A5@4ELF45AB9 EE5@O GG4EFкB6B9 65?57AB4BDB6AB9 
EF4AF88 6 BEOE CGF59». 

 

&5?L D45BFO: A4GG8FLEO CDB5кF8DB64FL 7BD?B68AO GG4EFкB6B9 EF4AF88 
%B4 D45BFO:  
1. �OG5DF8FL A5@4ELF45AGN EE5@G GG4EFкB6B9 EF4AF88 A4 BEAB65 

8A48684G4?LAB7B 7444A8O (D.�3 @8??8@5FDB6B9 5G@478) 
2. !4 EE5@5 EF4AF88 Gк474FL A5B5EB48@O5 B5B7A4G5A8O: AB@5D4 CGF59, AB@5D4 

EFD5?BGAOE C5D56B4B6, @4Dк8 кD5EFB68AO, 6EB4AO5 8 6OEB4AO5 E87A4?O 
 

�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
К 7BD?B68A4@ GG4EFкB6OE EF4AF89 CD54NO6?O5FEO DO4 

FD55B64A89.  
"A8 4B?6AO B55EC5G864FL A5B5EB48@GN CDBCGEкAGN 

ECBEB5ABEFL, 4?O G57B D5кB@5A4G5FEO CD54GE@4FD864FL: 
 6B7@B6ABEFL 6OCB?A5A8O A5B5EB48@B7B 6 к464B@ E?GG45 

G8E?4 C4D4??5?LAOE BC5D4F89 CD8 A48@5ALL5@ G8E?5 EFD5?BGAOE 
C5D56B4B6, Gк?44O645@OE A4 7?46AOE CGFOE; 

 CDO@B9 6OEB4 A4 7?46AO9 CGFL 87 EBDF8DB6BGAB7B C4Dк4 
(65?4F5?LAB E 46GE EFBDBA %# - EB 6E5E 8?8 E G4EF8 CGF59); 

 A5 @5A55 46GE 6OEB4B6 E F5DD8FBD88 ?BкB@BF86AB7B 
EB7O9EF64 A4 EF4AF8BAAO5 CGF8 CD8 D4ECB?B65A88 эк8C8DB6BGAOE 
GEFDB9EF6 8 D5@BAFAB9 547O A4 B4AB9 C?BM44к5; 

 6 E?GG45 D4ECB?B65A8O эк8C8DB6BGAOE GEFDB9EF6 8 
D5@BAFAB9 547O ?BкB@BF86B6 A4 D47AOE C?BM44к4E G8E?B 6OEB4B6 
A4 EF4AF8BAAO5 CGF8 E?54G5F BCD545?OFL CD8 кBAкD5FAB@ 
CDB5кF8DB64A88; 

 Gк?44кG 7?46AB7B CGF8 6 B5EB4 �% A4 EF4AF8OE 46GECGFAOE 
?8A89 CD8 D47@5D4E 7DG7B6B7B 46865A8O 5B?55 60 C4D 6 EGFк8; 
кDB@5 FB7B - Gк?44кG 6 B5EB4 ?BкB@BF86AB7B FGC8к4 6 6OEB4AB9 
7BD?B68A5 E@5M5AAB7B C4Dк4 (A4 EF4AF8OE CDB4B?LAB7B 8 
CBC5D5GAB7B F8C4), кB744 CD54GE@4FD8645FEO E@5A4 ?BкB@BF86B6 G 
6E5E 7DG7B6OE CB574B6. 

!4 GG4EFкB6B9 EF4AF88 8@55FEO 464 6844 7BD?B68A - 6EB4AO5 
8 6OEB4AO5. �BD?B68AG, 745 8@55FEO 6OEB4 6 ?BкB@BF86AB5 
EB7O9EF6B, A47O64NF F5AFD4?LAB9. 

К4к CD468?B, 7B?B64 EBDF8DB6BGAB7B C4Dк4 8@55F 
CGGкBB5D47AGN кBAEFDGкF8N. #GF8 CB47BDBGAB7B C4Dк4 
B5N548AONF 6 CGGк8: 
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A4 7BDк4E @4?B9 @BMABEF8 - BF 3 4B 8 CGF59 6 к464B@ CGGк5, 
A4 7BDк4E 5B?LLB9 @BMABEF8 - BF 6 4B 8 CGF59 6 к464B@ CGGк5. 
�E?8 ECGEкAB9 CGFL B48A, FB G8E?B CGGкB6 @B65F 5OFL G5FAO@ 

8?8 A5G5FAO@. 
� 7BDBGAOE 7BD?B68A4E CD8@5AONFEO E8@@5FD8GAO5 

EFD5?BGAO5 C5D56B4O @4Dк8 1/6, 6 BF45?LAOE E?GG4OE - 1/9.  
� E6BEFB6B9 7BD?B68A5 %# CD8@5AONFEO EFD5?BGAO5 C5D56B4O 

@4Dк8 1/9. 
#D8?B65A85 1 

�EEB4AO5 44AAO5                            
 

� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO 
E4@BEFBOF5?LAB CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B 
BF45?5A8O) 8 CB CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O 
BGAB7B BF45?5A8O) 
 

�4D84AF №1 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
1 CBC5D5GAO9 6 6 

�4D84AF №2 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
2 CDB4B?LAO9 6 4 

�4D84AF №3 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
1 CDB4B?LAO9 6 5 

�4D84AF №4 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
2 CBC5D5GAO9 6 6 

�4D84AF №5 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
1 CBC5D5GAO9 8 8 

�4D84AF №6 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 

'8E?B 
CD85@BBFCD46BGAOE 



92 
 

CGF59 6 %# CGF59 6 #"# 

2 CB?GCDB4B?LA4O 6 5 
�4D84AF №7 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
1 CDB4B?LAO9 7 5 

�4D84AF №8 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
2 CBC5D5GAO9 6 6 

�4D84AF №9 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
1 CBC5D5GAO9 6 7 

�4D84AF №10 
КB?8G5EF6B 
7?46AOE CGF59 

&8C GG4EFкB6B9 
EF4AF88 

'8E?B 
EBDF8DB6BGAOE 
CGF59 6 %# 

'8E?B 
CD85@BBFCD46BGAOE 

CGF59 6 #"# 
2 CDB4B?LA4O 8 5 

#D8?B65A85 2 

  
$8EGABк 1 %E5@4 GG4EFкB6B9 EF4AF88 B4ABCGFAB9 ?8A88 
CDB4B?LAB7B F8C4: 
1 – 7BDк4 @4?B9 @BMABEF8, 2 – 54746AO5 GEFDB9EF64, 3 – CGF8 
EFBOAк8 C4EE468DEк8E EBEF46B6, 4 – 64D84AF D47@5M5A8O 
GEFDB9EF6 A4 EF4AF88. 
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$8EGABк 2 %E5@4 GG4EFкB6B9 EF4AF88 B4ABCGFAB9 ?8A88 
CBC5D5GAB7B F8C4  

 
$8EGABк 3 %E5@4 GG4EFкB6B9 EF4AF88 46GECGFAB9 ?8A88 
CBC5D5GAB7B F8C4  

 
$8EGABк 4 %E5@4 GG4EFкB6B9 EF4AF88 46GECGFAB9 ?8A88 
CDB4B?LAB7B F8C4  

 
$8EGABк 5 %E5@4 GG4EFкB6B9 EF4AF88 46GECGFAB9 ?8A88 
CB?GCDB4B?LAB7B F8C4 

 

 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 12 

«$47D45BFк4 @4DLDGFB6 46865A8O 6 C4Dк4E EBDF8DB6BGAB9 
65?57AB4BDB6AB9 EF4AF88». 

 

&5?L D45BFO: 87GG8FL FD55B64A8O к CDB5кF8DB64A8N 7BD?B68A 
EBDF8DB6BGAOE EF4AF89. 

%B4 D45BFO:    
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D47D45BF4FL FD4A78FAB-BFCD46BGAO9 C4Dк, C4Dк CD85@4, 7BD?B68AG %% 
 

КBAEFDGкF8O 7BD?B68A CD547BDBGAB7B C4Dк4 4B?6A4 
B55EC5G864FL: 
 A57468E8@O9 CD85@ CB574B6 BF CB4EB4OM89 к A5@G 

A4CD46?5A89; 
 CDBCGEк E?54GNM8E 6 E6BEF EBEF464 4?O A446874 7BDBGAOE 8 

CB574AOE ?BкB@BF86B6 BF CB574B6, CD85O6L8E 6 C4Dк E 
CDBF86BCB?B6AB7B A4CD46?5A8O. 

 
КBAEFDGкF8O 6OEB4AB9 (7BDBGAB9) 7BD?B68AO CD547BDBGAB7B 

C4Dк4 4B?6A4 B55EC5G864FL: 
 A57468E8@O9 A44687 EBEF46B6 A4 7BDкG; 
 CD85@ CB574B6 CDBF86BCB?B6AB7B A4CD46?5A8O; 
 CDBCGEк @4A56DB6B7B ?BкB@BF864 87 7BDк8 6 C4Dк. 

 
"EB55AABEFLN кBAEFDGкF88 7B?B6O EBDF8DB6BGAB7B C4Dк4 E 

CGFO@8 A446874 EBEF46B6 8 46G@O ECGEкAO@8 CGFO@8  O6?O5FEO 
CD8@5A5A85 EFD5?BGAOE C5D56B4B6 @4Dк8 1/6, GFB ECBEB5EF6G5F  
o @4кE8@4?LAB@G EBED4A5A8N 4?8AO 7BD?B68AO, 
o A4?8G8N GG4EFкB6 4?O D4EEF4AB6к8 FBD@B7AOE CB78F89, 
o 7DGCC8DB6к8 CGF59 6 CGGк8 CB 4-8 CGF59. 

%BEF46O, A4468745@O5 CB CGFO@ 4BEB4OF 4B 7BDк8 8 CB4 
459EF685@ E8?O FO65EF8 ECGEк4NFEO A4 A55 CB CGFO@ EBDF8DB6BGAB7B 
C4Dк4 ( CB 74D4A55 CD87BFB6?5AAO@ @4DLDGF4@). #D8 CD56OL5A88 
4BCGEк45@B9 EкBDBEF8 ECGEк4 647BAO FBD@B7OFEO A4 FBD@B7AOE 
CB78F8OE, E D4EG5FB@ BEF4AB6к8 BFF5C4 6 AG6AB@ @5EF5 
EBDF8DB6BGAB7B CGF8. 

#D8 CDB5кF8DB64A88 7BD?B68A %# 4?O @4кE8@4?LAB7B A47A4G5A8O  
8E 4?8AO 4BCGEк4NF:  
o Gк?44кG EFD5?BGAOE C5D56B4B6 557 CDO@OE 6EF46Bк @564G 

E6BEFB@ кD5EFB68AO B4AB7B EFD5?BGAB7B C5D56B44 8 A4G4?B@ 
D4@AOE D5?LE 4DG7B7B, 

o CD8@5A5A85 кD86OE D448GEB@ 180-200@, 4 6 BF45?LAOE E?GG4OE 
140-160@ 

o D47@5M5A88 A4G4?4 кD86OE ED47G 74 E6BEFB@ кD5EFB68AO E 
BF6B4B@ GL8D5A8O кB?58 6 кD86B9 A4 CDBFO65A88 4@ BF 55 
A4G4?4. 

 
�?O EBDF8DB6BGAOE C4DкB6 E A55B?LL8@ G8E?B@ EBDF8DB6BGAOE 

CGF59 8 A55B?LL8@ B5N5@B@ EBDF8DB6BGAB9 D45BFO D5кB@5A4G5FEO 
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8@5FL 6 7B?B65 B48A ECGEкAB9 CGFL, 4 F4к65 @5ALL55 G8E?B FBD@B7AOE 
CB78F89 

 
#D8 CDB5кF8DB64A88 7B?B6O %# GEFD4864NF 6OEB4O E 57B  7?46AOE 

(кD49A8E) CGGкB6 6 EFBDBAO, CDBF86BCB?B6AO5 EBDF8DB6к5 6 B5EB4 
7BDк8, 4 F4к65 CD54GE@4FD864NF FGC8кB6O5 CGF8 A4 65DL8A5 7BDк8 
4?O 6D5@5AAB9 CBEF4AB6к8 647BAB6, A5 CB4?564M8E ECGEкG E 7BDк8. 

 
%6BEFB6GN 7BD?B68AG %# CDB5кF8DGNF CGGк4@8 E 6OEB4B@ A4 

6OFO6AO5 CGF8 (EB548A86 %# E #"), E?G64M85 4?O CB4DBD@8DB64A8O 
A4кBC86L8EEO 6 %# 647BAB6 6 EBEF46O. -FG 7BD?B68AG CDB5кF8DGNF E 
CD8@5A5A85@ EFD5?BGAOE C5D56B4B6 @4Dк8 1/9 E GG5FB@ 
B4AB6D5@5AAB7B 6OCB?A5A8O E?54GNM8E BC5D4F89:  

 6OFO7864A85 EBEF46B6 E CGF59 %#, 
 D4Eк84к4 647BAB6 A4 кBAF4E CGF59 C4Dк4, 
 C5D5EF4AB6к4 7BFB6B7B EBEF464 6 #". 
%N574O @564G 6OFO6AO@8 CGFO@8 CB76B?ONF 745764FL A4 ?N5GN 

E5кF8N CGF59 %#. �?O G65?8G5A8O C5D5D454FO64NM59 ECBEB5ABEF8 
6OFO6AOE CGF59 6 E6BEF5 %# EBBDG64NF CB?G7BDк8 

#D8 D47D45BFк5 кBAEFDGкF88 E6BEFB6B9 7BD?B68AO %# EFD5@OFLEO 
B55EC5G864FL кB@C4кFAB5 D4ECB?B65A85 EFD5?BGAOE C5D56B4B6 
(E8@@5FD8GAO5 EFD5?BGAO5 C5D56B4O @4Dк8 1/6, 1/9) 

 
"5N548A5AAO5 FD4A78FAB-BFCD46BGAO5 C4Dк8 CDB5кF8DGNFEO E 

GG5FB@ 6OCB?A5A8O E?54GNM8E BC5D4F89: 
 CDBCGEк 8 C5D5D45BFк4 G5FAOE 8 A5G5FAOE CB574B6 
 CDBCGEк   Eк6B7AOE  CB574B6 G5D57 C4Dк8 
 G4EF8GA4O C5D5D45BFк4 Eк6B7AOE CB574B6 4?O BFF5Cк8 8 

CD8F5Cк8 7DGCC 647BAB6, 6OCB?AO5@B9 G5D57 6OFO6AO5 CGF8, 
 DBD@8DB64A85 CB574B6 A4 CGFOE %# E 8ECB?L7B64A85@ CGF59 

#", O6?ONM8EEO CDB4B?65A85@ 6OFO6AOE CGF59 
 BFCD46?5A85 87 #" CB 7BFB6ABEF8 CB574B6 E6B57B 

DBD@8DB64A8O 
 CDBCGEк CB EB4B6B@G CGF8 CB574AOE ?BкB@BF86B6 CB4 

Eк6B7AO5 CB5744 8 E6B57B DBD@8DB64A8O, A4EB4OM85EO 6 #" 
8 ## 

#GF8 C4Dк4 4B?6AO 5OFL D4745?5AO A4 E5кF88, 
EC5F84?878DB64AAO5 CB A4CD46?5A8O@ 46865A8O.  564G E5кF8O@8 
C4DкB6 #"1 8 #"2 Gк?44O64NF EB4B6B9 CGFL 4?O 6B76D4M5A8O 
@4A56DB6B7B ?BкB@BF864 A4 6OFO6к8 DBD@8DB64A8O. �?O CB44G8 8 
G5BDк8 CB574AOE ?BкB@BF86B6 Gк?44O645FEO EB4B6B9 CGFL @564G #" 
8 &$. 
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КBAEFDGкF8O 7BD?B68AO B55EC5G8645F 6OCB?A5A8O DO44 
C4D4??5?LAOE BC5D4F89, 4 EN574O @564G  CGFO@8 3 A5B5EB48@GN 
@4A56D5AABEFL. 

�44A85 456GDAB7B CB EF4AF88 D4ECB?4745FEO 6 D49BA5, 
CD8?574NM5@ к 6OEB4AO@ 7BD?B68A4@. 

## 4B?65A B55EC5G864FL A57468E8@O9 CD85@ CB574B6 
B4AB6D5@5AAB EB 6E5E CD8@Oк4NM8E A4CD46?5A89, C4D4??5?LABEFL 
6OCB?A5A8O BC5D4F89 

 
'8E?B CGF59 6 C4Dк5 CD85@4 

 
�O58D45FEO 6 EBBF65FEF688 E 64D84AFB@ CB F45?8F5 1, 745 Gк474AB 

G8E?B CGF59 557 GG5F4 EB4B6B7B 8 6E5E 7?46AOE CGF59.  
'8E?B CGF59 6 C4Dк4E CD85@4 EBDF8DB6BGAOE EF4AF89 4?O 

CB574B6, CBEFGC4NM8E 6 D4EDBD@8DB64A85, 4B?6AB EBBF65FEF6B64FL 
F45?8F5 1. 

&45?8F4 1 

 

№ 
64D84AF

4 

�444AAB5 
G8E?B 
7DG7B6OE 
CB574B6 6 
EGFк8 

$4EG5FAB5 
G8E?B  
7DG7B6OE 
CB574B6  
6 EGFк8 

'8E?B CGF59 (557 EB4B6OE)  
6 C4Dк4E CD85@4  

EBDF8DB6BGAOE EF4AF89 
15% 

1 39 37-48 5-6 
2 52 49-60 6-7 
3 65 61-72 7-8 
4 75 73-84 8-9 
5 90 85-96 9-10 
6 100 97-108 10-11 
7 110 109-120 11-12 
8 130 121-132 12-13 
9 141 133-143 13-14 
10 150 144-152 14-15 
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$8E 1. %E5@O C4Dк4 CD85@4 B4ABEFBDBAA8E EBDF8DB6BGAOE EF4AF89 

'8E?B CGF59 6 FD4A78FAB - BFCD46BGAOE C4Dк4E 
�O58D45FEO 6 EBBF65FEF688 E 64D84AFB@ CB F45?8F5 2. (557 GG5F4 

7?46AOE, EB4B6OE, 6OFO6AOE CGF59) 
&45?8F4 2 

№ 64D84AF4 $4EG5FAB5 G8E?B 
7DG7B6OE CB574B6 6 
EGFк8 

'8E?B CGF59 (557 EB4B6OE 8 
6OFO6AOE) 6 C4Dк4E 
BFCD46?5A8O 8?8 FD4A78FAOE 
C4Dк4E EBDF8DB6BGAOE EF4AF89 

15% 
1 37-48 5-6 
2 49-60 6-7 
3 61-72 7-8 
4 73-84 8-9 
5 85-96 9-10 
6 97-108 10-11 
7 109-120 11-12 
8 121-132 12-13 
9 133-143 13-14 
10 144-152 14-15 

�7 100% B5M57B 647BABCBFBк4 6OG8F4NF 85% (E/C 6 C4Dк5 
CD85OF8O) 8 7A4G5A85 CGF59 6 #" 6O58D45FEO 87 FD5FL57B EFB?58к4 
(15%). 

&D4A78FAO9 C4Dк 
#D8 A55B?LLB@ G8E?5 FD4A78FAOE CB574B6 557 C5D5D45BFк8 (4B 

5% BF B5M57B G8E?4 7DG7B6OE CB574B6) 8 E@5A5 G A8E ?BкB@BF86B6 
эF8 CB5744 CD8546?ONFEO к CB5744@ E6B57B DBD@8DB64A8O 8 B5M57B 
G8E?4 CB574B6 BCD545?O5FEO CB F45?8F5 2. 
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�E?8 FD4A78FAO5 CB5744 B5D454FO64NFEO 6 BF45?LAB@ 
FD4A78FAB@ C4Dк5, FB G8E?B CGF59 BCD545?O5FEO CB F45?8F5 3. 

 
 

&45?8F4 3 
$4EG5FAB5 G8E?B 
7DG7B6OE CB574B6 
EBBF65FEF6GNM57B 
A4CD46?5A8O 6 EGFк8 

'8E?B CD85@BBFCD46BGAOE CGF59  
(557 EB4B6OE 8 7?46AOE)  

6 FD4A78FAOE C4Dк4E EBDF8DB6BGAOE EF4AF89 
(&$) 
15% 

�B 12 1 
13-24 1-2 
25-36 2-3 
37-48 3-4 
49-60 4-5 
61-72 5-6 
73-84 6-7 
85-96 7-8 
97-108 8-9 
109-120 9-10 
121-132 10-11 

�4AAO5 4?O кB?8G5EF64 CGF59 6 FD4A78FAB@ C4Dк5 6O58D4NFEO 6 
F45?.3, 8EEB4O 87 EBBFABL5A8O: 

�444AAB5 G8E?B 7DG7B6OE CB574B6 6 EGFк8 -   100% 
%       -    85% E/C 
 
% = �444AAB5 G8E?B 7DG7B6OE CB574B6 6 EGFк8 * 85/ 100 
!4CD8@5D: 4?O 6 64D84AF4 D4EG5FAB5 G8E?B 7DG7B6OE CB574B6  6 

к464B@ A4CD46?5A88 7444AB 100, E?54B64F5?LAB 
100 -100% 
 %    - 85%                     %= 85 (7DG7B6OE CB574B6) 
�4F5@ 87 F45?8FO 3 87 C5D6B7B EFB?58к4 A4EB48FEO 

EBBF65FEF6GNM89 8AF5D64? 8 6O58D45FEO 7A4G5A85 87 6FBDB7B 
EFB?58к4. 

 
!4CD8@5D: �?O 6 64D84AF4 G8E?B CGF59 6 &$1 8 &$2 6O58D45@  7-8 

CGF59,   FB 5EFL 6 &$1- 3 CGF8, 6 &$2  - 4 CGF59 
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$8E 2 %E5@O FD4A78FAB-BFCD46BGAB7B C4Dк4 B4ABEFBDBAA8E 
EBDF8DB6BGAOE EF4AF89 

 
'8E?B CGF59 6 EBDF8DB6BGAB@  C4Dк5 

  
№ 64D84AF4 '8E?B CGF59 6 

EBDF8DB6BGAB@ C4Dк5 
GG4EFк8 

1 16 B4ABCGFAO9  
2 20 46GECGFAO9 
3 24 B4ABCGFAO9  
4 28 46GECGFAO9 
5 32 B4ABCGFAO9  
6 16 46GECGFAO9 
7 20 B4ABCGFAO9  
8 24 46GECGFAO9 
9 28 46GECGFAO9 
10 32 46GECGFAO9 

 
%BDF8DB6BGAO5 CGF8 B5N548AONFEO 6 CGGк8 CB 6-8 CGF59. 
 564GCGFLO @564G CGGк4@8- 6,3 @, @564G CGFO@8 -5,3@. 
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%B4 D45BFO: 
1. %CDB5кF8DB64FL 8 6OG5DF8FL 464 C4Dк4 EBDF8DB6BGAB9 EF4AF88 
8 EBDF8DB6BGAGN 7BD?B68AG 6 7468E8@BEF8 BF D4EG5FAB7B G8E?4 
CGF59 A4 D.�3 @8??8@5FDB6B9 5G@478 

 

 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 13 

«$4EG5F 6OEBFO EBDF8DB6BGAB9 7BDк8 8 @BMABEF8 FBD@B7AOE 
ED54EF6». 

 

&5?L D45BFO: A4GG8FLEO 4A4?8F8G5Eк8@ ECBEB5B@ D4EEG8FO64FL 6OEBFG 
EBDF8DB6BGAB9 7BDк8 8 BCD545?OFL @BMABEFL FBD@B7AOE ED54EF6. 

%B4 D45BFO:  
3. "CD545?8FL 6OEBFG EBDF8DB6BGAB9 7BDк8 
4. "CD545?8FL @BMABEFL FBD@B7AOE CB78F89 
 

�EEB4AO5 44AAO5 CB 64D84AF4@ – CD8?B65A85 1. 
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1. "CD545?5A85 6OEBFO EBDF8DB6BGAB9 7BDк8 
�OEBF4 7BDк8  !1 BCD545?O5FEO 87 GE?B68O, GFB BG5AL C?BEB9 

557GA (EG8F45FEO кDOFO9 G5FOD5EBEAO9 647BA A4 DB?8кB6OE 
CB4L8CA8к4E 65EB@ 25, 28, 30 FE) CD8 A55?47BCD8OFAOE GE?B68OE 
Eк4FO64A8O (6EFD5GAO9 65F5D, 78@AOO D4EG5FA4O F5@C5D4FGD4) 
4B?65A 4B9F8 4B D4EG5FAB9 FBGк8. 

$4EG5FA4O FBGк4 D4ECB?4745FEO A4 D4EEFBOA88 50 @ BF 6OEB4AB7B 
кBAF4 C4DкB6B9 FBD@B7AB9 CB78F88 A4 FDG4A59L5@ CGF8 (CD8 
A485B?LL5@ EBCDBF86?5A88 46865A8N). 

!4 647BA CD8 Eк4FO64A88 459EF6GNF E8?O EBCDBF86?5A8O: 
o BEAB6AB5 G45?LAB5 EBCDBF86?5A85 WB , 
o EBCDBF86?5A85 BF 6B74GLAB9 ED54O 8 65FD4 WE6 , 
o EBCDBF86?5A85 BF EFD5?Bк WE 8 кD86OE Wк 
 

�OEBF4 7BDк8 4B?6A4 5OFL 4BEF4FBGAB9 4?O CD5B4B?5A8O 
D45BFO 6E5E E8? EBCDBF86?5A8O, 459EF6GNM8E A4 647BA CD8 
Eк4FO64A88. &4к к4к 647BA A4 7BD55 7BDк8 G65 B5?4445F A4G4?LAB9 
EкBDBEFLN VB, кBFBDB9 EBBF65FEF6G5F эA5D75F8G5Eк4O 6OEBF4 hB = VB 
2 / 2g, FB D4EG5F 6OEBFO 7BDк8 @B6AB BCD545?8FL CB DBD@G?5: 

 

!� = 1,75  (hBEA + hE6 + hE + hК ) + hEA – hB ,            (1) 
 

745 1,75 – @5D4 BFк?BA5A8O D4EG5FAB7B 7A4G5A8O EBCDBF86?5A89: 
BEAB6AB7B, BF EFD5?Bк 8 кD86OE, 6B74GLAB9 ED54O 8 65FD4 BF 8E 
ED54A8E 7A4G5A89, 
hBEA , hE6 , hE , hК – ED54A55 7A4G5A85 G45?LAB9 D45BFO E8? 
EBCDBF86?5A8O EBBF65FEF65AAB BEAB6AB7B, 6B74GLAB9 ED54O, BF 
EFD5?Bк 8 кD86OE, 
hEA - G45?LA4O D45BF4 E8?O EBCDBF86?5A8O BF EA574 8 8A5O, 
hB – G45?LA4O эA5D78O, EBBF65FEF6GNM4O GEF4AB6?5AAB9 EкBDBEF8 
DBECGEк4 VB. 

 

%кBDBEFL DBECGEк4 CD8A8@4NF: 
o 4?O 7BDBк 5B?LLB9 @BMABEF8  VB = 1,7 @/E , 
o 4?O 7BDBк ED54A59 @BMABEF8  VB = 1,4 @/E , 
o 4?O 7BDBк @4?B9 @BMABEF8    VB = 1,2 – 1,0 @/E 
 

hBEA =  L D4EG * WB * 10 -3,                     (2) 
 

745  L D4EG – 4?8A4 D4EG5FAB7B CGF8 BF 7BD54 7BDк8 4B D4EG5FAB9 
FBGк8, 
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WB – BEAB6AB5 G45?LAB5 EBCDBF86?5A85 4?O 647BAB6 A4 DB?8кB6OE 
CB4L8CA8к4E CD8A8@45FEO 6 7468E8@BEF8 BF 65EB6B9 к4F57BD88: 

CD8 65E5 647BA4 4B 28 FE - 1,75 к7E/FE , 
CD8 65E5 647BA4 4B 28 – 44 FE - 1,54 к7E/FE. 
 

h E6 =  L D4EG * WE6 * 10 -3,                     (3) 
 

745 WE6 – G45?LAB5 EBCDBF86?5A85 46865A8N 647BA4 BF 6B74GLAB9 
ED54O 8 65FD4 4?O B48ABGAOE 647BAB6. 

+WE6 = 17,8 * EE*  S *  VD 2 / (273 + t) g ,                (4)  
 

745 EE – кBэDD8F85AF 6B74GLAB7B EBCDBF86?5A8O B48ABGAB7B 
647BA4 (CD8A8@45@ EE = 1,12 ),  
S – C?BM44L CBC5D5GAB7B E5G5A8O B48ABGAB7B 647BA4 4?O кDOFB7B 
4-BEAB7B 647BA4  (CD8A8@45@ S= 9,7 @ 2 ), 
g – 65E 647BA4, FE, 
t – F5@C5D4FGD4 A4DG6AB7B 6B74GE4, B% 

VD – BFABE8F5?LA4O EкBDBEFL BFF5C4 E GG5FB@ A4CD46?5A8O 65FD4, 
@/E: 

o 4?O 7BDBк 5B?LLB9 @BMABEF8  VD = 4,8 @/E , 
o 4?O 7BDBк ED54A59 8 @4?B9 @BMABEF8  VD = 4,5 @/E , 

 

$45BF4 E8? EBCDBF86?5A8O BF EFD5?Bк 8 кD86OE hE , hК  
 

h %К =  (0,56 n + r )  V 2* 10 -3,                     (3) 
 

745 n  – G8E?B EFD5?BGAOE C5D56B4B6 CB @4DLDGFG Eк4FO64A8O 
647BA4, 
r – кBэDD8F85AF G45?LAB9 D45BFO E8? EBCDBF86?5A8O 46865A8N 6 
кD86OE               (0,23 4?O 647BAB6 A4 DB?8кB6OE CB4L8CA8к4E), 
  – EG@@4 G7?B6 CB6BDBF4 6 кD86OE, 6к?NG4O EFD5?BGAO5 G7?O, 
7D44, 
V – ED54AOO EкBDBEFL 46865A8O D4EG5FAB7B 557GA4 (4?O 7BDк8 
5B?LLB9 @BMABEF8 4,8 @/E, 4?O 7BDк8 ED54A59 @BMABEF8 4,5 @/E). 
 
� 78@A8E GE?B68OE A5B5EB48@B GG8FO64FL 4BCB?A8F5?LAGN 
G45?LAGN D45BFG CD8 CD5B4B?5A88 EBCDBF86?5A8O 46865A8N 
647BA4 BF EA574 8 8A5O 6 CD545?4E EFD5?BGAB9 7BAO, CGGкB6 8 A4 
EBDF8DB6BGAOE CGFOE, к7E/FE 
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h %! = l %! * w %!* 10 -3,                      (4)  
                 

745 w %!  –4BCB?A8F5?LAB5 EBCDBF86?5A85 BF EA574 8 8A5O, к7E/FE 
(w%! = 0,3), 

l %! – 4?8A4 7BAO 459EF68O EA574 8 8A5O GEF4A46?8645FEO CB 
C?4AG D4EG5FAB7B @4DLDGF4 BF кBAF4 2&# 4B D4EG5FAB9 FBGк8 (l %! 
= 130@) 
 

h " = V " 2 / 2g ! ,                      (5) 
 
CD8  q = 25 F     g ! = 9,19  @/E2 
CD8  q = 28 F     g ! = 9,25 @/E2 
CD8  q = 30 F     g ! = 9,28 @/E2 
CD8  q = 30 F     g ! = 9,28 @/E2 

2. "CD545?5A85 @BMABEF8 FBD@B7AOE ED54EF6 
%G@@4DA4O CBFD55A4O @BMABEFL FBD@B7AOE CB78F89 ECGEкAB9 
G4EF8 7BDк8 
(FE @ /FE) 

!&�' = k  (H � + h" – h W 
BE

 – h#$ ) ,               (6) 
 

745 k – кBэDD8F85AF G65?8G5A8O @8A8@4?LAB9 D4EG5FAB9 
@BMABEF8 FBD@B7AOE CB78F89 ECGEкAB9 G4EF8 7BDк8 (k = 1,20 – 
1,25), 

h" – G45?LA4O эA5D78O 647BA4 (D4EEG8FO645FEO 4?O "% CD8 VB = 1,7 
@/E), 
h w 

BE
 –эA5D75F8G5Eк4O 6OEBF4, кBFBD4O 845F A4 CD5B4B?5A85 6E5E 

E8? EBCDBF86?5A8O CD8 CDBEB45 "% BF 7BD54 7BDк8 4B кBAF4 2&# 
FE@/FE 
h#$  – CDBD8?LA4O 6OEBF4 GG4EFк4 BF кBAF4 CBE?54A57B 
74@54?8F5?O 2&# 4B D4EG5FAB9 FBGк8 

 

h W 
BE 

=10 -3 ((WO 
BE + W%� BE) L + V 2 2&#  (0,56 n 2&# + 0,23  2&#)) ,     (7) 

 

745 WO 
BE = 0,5 к7E/FE, 

W%� BE– G45?LAB5 EBCDBF86?5A85 BF 6B74GLAB9 ED54O 8 65FD4 
46865A8N "% CD8 CBCGFAB@ 65FD5 к7E/FE, 
L–D4EEFBOA85 BF 65DL8AO 7BDк8 4B кBAF4  2&#, @, 
V 2&#  – ED54A55 7A4G5A85 EкBDBEF8 46865A8O "% A4 Gк474AAB@ 
GG4EFк5: 



104 
 

o 4?O 7BDк8 5B?LLB9 @BMABEF8 – 4,8 @/E, 
o 4?O 7BDк8 ED54A59 @BMABEF8 – 4,5 @/E. 

n 2&# ,  2&#   – EBBF65FEF65AAB G8E?B EFD5?BGAOE C5D56B4B6 8 
EG@@4 G7?B6 CB6BDBF4; A4 @4DLDGF5 E?54B64A8O 647BA4 A4 ?57к89 
CGFL BF 65DL8AO 7BDк8 4B кBAF4  2&#. 
 
!4 ECGEкAB9 G4EF8 7BDк8 D4ECB?474NFEO 465 FBD@B7AO5 CB78F88: 
1 &# – C5D54 C5D6B9 D4745?8F5?LAB9 EFD5?кB9 8?8 74 A59, 
2 &# – C5D54 CGGк4@8 EBDF8DB6BGAOE CGF59. 
 
2 &# A485B?55 @BMA4O 8 BCD545?O5FEO 87 GE?B68O, GFB EкBDBEFL 
6EB44 A4 2&#  A5 4B?6A4 CD56OL4FL @4кE8@4?LAB 4BCGEF8@GN CB 
кBAEFDGкF88 74@54?8F5?59. 'EF4A46?8645FEO A5 5B?55 46GE 
74@54?8F5?59. 
 

h 2&#  = (V  �%) 2 /2g,                      (8) 
 
#BFD55A4O @BMABEFL 1&# BCD545?O5FEO CB DBD@G?5 8 
74@54?8F5?8 CD8A8@4NFEO CB F45?8F5 (6 EFDBGк5 «$4EG5FA4O 
CB74L45@4O эA5D78O»,                FE @/FE) 

h 1&#  = !&�' - h 2&#  ,                      (9) 
 

#Bк474F5?L 
'8E?5AAB5 7A4G5A85 CBк474F5?O 

74@54?8F5?59 
К�-3 К!#-5 &-50 ��#� $!�-3 

�?8A4 CB 54?к4@, @ 7,6 12,47 12,47, 12,47 3,6 
$4EG5FA4O CB74L45@4O 
эA5D78O, FE @/FE 

1,0 1,2 0,65 1,3 0,35 

�BCGEF8@4O EкBDBEFL 6EB44 
647BAB6, @/E 

7,0 7,0 6,0 8,0 7,0 
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#D8?B65A85 1 
�EEB4AO5 44AAO5                            

� CD4кF8G5EкB9 D45BF5 AB@5D 64D84AF4 BCD545?O5FEO 
E4@BEFBOF5?LAB CB CBE?54A59 F8DD5 L8DD4 EFG45AF4 (4?O 74BGAB7B 
BF45?5A8O) 8 CB CBE?54A59 F8DD5 CBDO4кB6B7B AB@5D4 6 6GDA4?5 (4?O 
BGAB7B BF45?5A8O) 
 

�4D84AF №1 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 350 @ t0  = - 25 % = 48 0% n = 6 V6 =5 @/E q = 22FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 220 @ t0  =  15 % = 25 0% n = 3 h CD= 0,28 @ V6 = 4 @/E 

 
�4D84AF №2 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 300 @ t0  = - 16 % = 58 0% n = 5 V6 =5 @/E q = 22FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 250 @ t0  =  10 % = 18 0% n = 3 h CD= 0,30 @ V6 = 4 @/E 

 
�4D84AF №3 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 390 @ t0  = - 20 % = 68 0% n = 6 V6 = 4 @/E q = 22FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 230 @ t0  =  20 % = 20 0% n = 4 h CD= 0,24 @ V6 = 2 @/E 

 
�4D84AF №4 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 380 @ t0  = - 17 % = 75 0% n = 7 V6 = 5 @/E q = 25FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 240 @ t0  =  21 % = 22 0% n = 3 h CD= 0,20 @ V6 = 3 @/E 

 
�4D84AF №5 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 365 @ t0  = - 25 % = 50 0% n = 6 V6 = 4 @/E q = 25FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 240 @ t0  =  24% = 19 0% n = 3 h CD= 0,25 @ V6 = 3 @/E 

 
�4D84AF №6 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 320 @ t0  = - 20 % = 50 0% n = 6 V6 = 3 @/E q = 25 FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 180 @ t0  =  20 % = 23 0% n = 4 h CD= 0,26 @ V6 = 5 @/E 
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�4D84AF №7 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 340 @ t0  = - 25 % = 60 0% n = 5 V6 = 4 @/E q = 28 FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 175 @ t0  =  25 % = 25 0% n = 3 h CD= 0,28 @ V6 = 5 @/E 
�4D84AF №8 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 370 @ t0  = - 20 % = 64 0% n = 6 V6 = 3 @/E q = 28 FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 200 @ t0  =  20 % = 21 0% n = 4 h CD= 0,23 @ V6 = 3 @/E 
 
�4D84AF №9 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 330 @ t0  = - 25 % = 55 0% n = 6 V6 = 5 @/E q = 28 FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 165 @ t0  =  15 % = 18 0% n = 4 h CD= 0,30 @ V6 = 4 @/E 
 
�4D84AF №10 
4?O D4EG5F4 6OEBFO 7BDк8 (CD8 A55?47BCD8OFAOE GE?B68OE): 65F5D 6EFD5GAO9 
L D = 350 @ t0  = - 25 % = 62 0% n = 7 V6 = 3 @/E q = 30 FE 

4?O D4EG5F4 @BMABEF8 FBD@B7AOE ED54EF6: 65F5D CBCGFAO9  
L = 210 @ t0  =  25 % = 22 0% n = 3 h CD= 0,29 @ V6 = 3 @/E 
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 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  
#$�К&�'�%К"�" ��!/&�/ № 14 

«$47D45BFк4 @4DLDGFB6 46865A8O 6 7BD?B68A5 C4EE468DEкB9 
65?57AB4BDB6AB9 EF4AF88 FGC8кB6B7B F8C4» 

 
&5?L D45BFO: CD8B5D5EF8 A46Oк8 D47D45BFк8 D4F8BA4?LAOE 

CB574AOE 8 @4A56DB6OE @4DLDGFB6 C5D546865A8O 6 
7BD?B68A5 C4EE468DEкB9 65?57AB4BDB6AB9 EF4AF88 
FGC8кB6B7B F8C4. 

%B4 D45BFO: 
1. �OG5DF8FL A5@4ELF45AGN EE5@G FGC8кB6B9 C4EE468DEкB9 65?57-
AB4BDB6AB9 EF4AF88. 

2. #Bк474FL GE?B6AO@8 B5B7A4G5A8O@8 (F65FB@) 6B7@B6AO5 
C4D4??5?LAO5 EB4O @4DLDGFB6 C5D546865A89 A4 EE5@5. 
 
�EEB4AO5 44AAO5 CB 64D84AF4@:  

 
&45?8F4 1 %4D4кF5D8EF8к4 F5EA8G5EкB7B BEA4M5A8O C4EE468DEкB9 
65?57AB4BDB6AB9 EF4AF88 FGC8кB6B7B F8C4 
!48@5AB64A85 B5N5кF4 64D84AFO 

1 2 3 4 5 6 7 8 9 10 
&8C EE5@O 65?57AB4BDB6AB9 EF4AF88:  

C4EE468DEк4O 65?57AB4BDB6A4O EF4AF8O FGC8кB6B7B F8C4 
#GF56B5 D4768F85 65?57AB4BDB6AB9 EF4AF88 

�?46AO5 2 2 2 2 2 2 2 2 2 2 

'8E?B CD85@BBFCD46BGAOE 
65?57AB4BDB6AOE CGF59, @ 

11 10 8 10 12 14 10 9 11 8 

#D87BDB4AB7B EBB5M5A8O 3 2 4 3 2 2 3 4 3 4 

 
КD4Fк85 F5BD5F8G5Eк85 E6545A8O 

"EAB6AB5 A47A4G5A85 C4EE468DEк8E EF4AF89 O6?O5FEO 
B5E?G6864A85 C4EE468DB6, C4EE468DEк8E 8 CD87BDB4AOE CB574B6.  

!4 C4EE468DEк8E EF4AF8OE 6OCB?AONFEO BC5D4F88 CB 
B5E?G6864A8N C4EE468DB6, CDB876B48FEO CDB4464 58?5FB6, CD85@ 
8 6O44G4 547464, Bк47O64NFEO 5OFB6O5 GE?G78 C4EE468D4@ 8 F.4. 
#D8 эFB@ CD54NO6?ONFEO EB6D5@5AAO5 FD55B64A8O к кB@DBDFG 
CB574к8 8 B5E?G6864A8N C4EE468D4. 

#4EE468DEк85 EF4AF88 6OCB?AONF E?54GNM85 BEAB6AO5 
BC5D4F88: 

- CD85@ 8 BFCD46?5A85 C4EE468DEк8E 8 CD87BDB4AOE CB574B6, 
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- CB44GG 8 G5BDкG CD87BDB4AOE 8 C4EE468DEк8E EBEF46B6; 
- CB7DG7кG-6O7DG7кG 547464, 7DG7B547464 8 CBGFO; 
- CBE44кG, 6OE44кG 8 B5E?G6864A85 C4EE468DB6; 
- B5E?G6864A85 FD4A78FAOE C4EE468DEк8E CB574B6 (F5EA8G5Eк89 

BE@BFD, BFF5Cк4 8 CD8F5Cк4 7DGCC 8?8 BF45?LAOE 647BAB6, 
EA4565A85 CD8 A5B5EB48@BEF8 6B4B9, FBC?86B@ 8 4DG785 BC5D4F88); 

- B5E?G6864A85 ?BкB@BF86B6 C4EE468DEк8E CB574B6 (6OCB?A5A85 
BC5D4F89 CB CB44G5 8 G5BDк5 ?BкB@BF86B6, E@5A5 ?BкB@BF86AOE 
5D8744, 4 6 A5 кBFBDOE E?GG4OE - F5EA8G5EкB5 B5E?G6864A85 8 D5@BAF 
?BкB@BF86B6). 

#4EE468DEк85 EF4AF88, B5E?G6864NM85 44?LA55, @5EFAB5 8 
CD87BDB4AB5 46865A85, 4B?6AO 8@5FL E?54GNM85 GEFDB9EF64: 

- 6Bк74? 8 BFABEOMGNEO к A5@G CD86Bк74?LAGN C?BM44L; 
- CD85@B-BFCD46BGAO5 (C5DDBAAO5) CGF8; 
- C4EE468DEк85 C?4FDBD@O 8 C5D5EB4O 6 B4AB@ 8 D47AOE GDB6AOE 

(FBAA5?8, C5L5EB4AO5 @BEFO), E6O7O64NM85 C?4FDBD@O @564G EB5B9 
8 CD86Bк74?LAB9 C?BM44LN; 

- CBGFB6B-54746AO5 GEFDB9EF64 (5E?8 8E A56B7@B6AB 
D4ECB?B68FL A4 C4EE468DEкB9 F5EA8G5EкB9 EF4AF88); 

- C4Dк8 BFEFBO CD87BDB4AOE EBEF46B6; 
- EB548A8F5?LAO5, EB4B6O5, 6OFO6AO5 8 CDBG85 CGF8; 
- ?BкB@BF86AB5 8 647BAAB5 EB7O9EF6B; 
- GEFDB9EF64 46FB@4F8к8, E6O78, BE65M5A8O, 6B4BEA4565A8O 8 4D. 
 
� 7468E8@BEF8 BF 44?LABEF8 CB574к8 CB 65?57AB9 4BDB75 

C4EE468DO CB4D4745?ONFEO A4 E?54GNM85 к4F57BD88: 
К C4EE468D4@ 44?LA57B E?54B64A8O BFABEOFEO C4EE468DO  
 44?LA8E 8 @5EFAOE CB574B6, E?54GNM85 6 CD545?4E B4AB9 8?8 
A5EкB?Lк8E 4BDB7, к4к CD468?B, A4 D4EEFBOA88 E6OL5 200 к@;  

 FD4A78FAO5 4 C4EE468DO 44?LA57B E?54B64A8O, EB65DL4NM85 
C5D5E44кG E CB5744 A4 CB574 A4 44AAB@ 6Bк74?5;  

 CDO@B7B EBB5M5A8O 4 C4EE468DO 44?LA57B E?54B64A8O, 
EB65DL4NM85 CB574кG 6 55EC5D5E44BGAOE 647BA4E;  

 @5EFAB7B EBB5M5A8O 4 E?54GNM85 A4 D4EEFBOA85 E6OL5 200 
к@, 6 CD545?4E B4AB9 4BDB78. 

К CD87BDB4AO@ C4EE468D4@ BFABEOFEO C4EE468DO CD87BDB4AOE 
CB574B6, E?54GNM8E 6 CD545?4E 7BA CD87BDB4AB7B 46865A8O, к4к 
CD468?B, 6 CD545?4E 4B 1504200 к@ BF 7B?B6AB9 EF4AF88. 

#BGFB6B-54746AO5 EBBDG65A8O 8 GEFDB9EF64, 8AB744 
D4ECB?474NFEO A4 C4EE468DEкB9 EF4AF88 (5E?8 8E A56B7@B6AB 
D4ECB?B68FL A4 C4EE468DEкB9 F5EA8G5EкB9 EF4AF88). "A8 4B?6AO 
B55EC5G864FL 6OCB?A5A85 E?54GNM8E BC5D4F89: 
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 CD85@, CB7DG7кG, EBDF8DB6кG, 6O7DG7кG 8 6O44GG 547464, CBGFO 
8 7DG7B547464; 

 BFF5CкG 8 CD8F5CкG 54746AOE 8 CBGFB6OE 647BAB6 8 CB44GG 8E 
к @5EFG 
CB7DG7к8-6O7DG7к8; 

 DBD@8DB64A85 CBGFB6B-54746AOE CB574B6 6 EBBF65FEF688 E 
C?4AB@ 
DBD@8DB64A8O эF8E CB574B6 A4 E5F8 65?57AOE 4BDB7 $BEE88. 

!4 CGFOE BFEFBO CD87BDB4AOE EBEF46B6 4B?6AO 6OCB?AOFLEO 
BC5D4F88 CB B5E?G6864A8N EBEF46B6 CD87BDB4AOE CB574B6: BFEFB9, 
G5BDк4, 4 6 A5B5EB48@OE E?GG4OE - F5EA8G5EкB5 B5E?G6864A85 8 
D5@BAF. "EAB6AO5 BC5D4F88 CB F5EA8G5EкB@G B5E?G6864A8N 8 
D5@BAFG EBEF46B6 CD87BDB4AOE CB574B6 4B?6AO 5OFL EBED54BFBG5AO 
A4 CGFOE @BFBD647BAAOE D5@BAFAOE CD54CD8OF89. 

#4EE468DEк85 EF4AF88, B5E?G6864NM85 44?LA55, @5EFAB5 8 
CD87BDB4AB5 46865A85, 6 7468E8@BEF8 BF E4D4кF5D4 CD85@B-
BFCD46BGAOE CGF59 45?OFEO A4 FD8 F8C4:  

1. EB Eк6B7AO@8 CD85@B-BFCD46BGAO@8 CGFO@8,  
2. FGC8кB6B7B F8C4, 
3. кB@58A8DB64AAB7B F8C4. 

К C4EE468DEк8@ EF4AF8O@, B5E?G6864NM8@ FB?LкB CD87BDB4AB5 
46865A85, BFABEOFEO A4G4?LAO5 CGAкFO эFB7B 46865A8O CD8 
BFEGFEF688 44?LA8E CB574B6 8 7BAAO5 EF4AF88. �BAAO5 EF4AF88 
G4EFB EB6@5M4NF E GG4EFкB6O@8 8 CDB@56GFBGAO@8 EF4AF8O@8. � 
эFB@ E?GG45 к 7BAAO@ EF4AF8O@ BFABEOFEO ?8LL GEFDB9EF64 4?O 
C4EE468DEкB7B 46865A8O. #4EE468DEк85 BEF4AB6BGAO5 CGAкFO @B6AB 
EG8F4FL э?5@5AF4DAO@8 C4EE468DEк8@8 EF4AF8O@8 4?O CD87BDB4AB7B 
46865A8O (5E?8 BA8 8@5NF GEFDB9EF64 4?O B5E?G6864A8O 
C4EE468DB6). 

 
#4EE468DEк85 EF4AF88 FGC8кB6B7B F8C4 

%F4AF88 FGC8кB6B7B F8C4 8@5NF DO4 EGM5EF65AAOE A54BEF4FкB6: 
- E?B6ABEF8 CD8 B5D45BFк5 FD4A78FAOE CB574B6; 
- C5D57DG65A4 7BD?B68A4 EF4AF88, F4к к4к G5D57 7BD?B68AG 

6OCB?AONFEO CD85@ 8 BFCD46?5A85 CB574B6; CB44G4 8 G5BDк4 
CB574AB7B 8 @4A56DB6B7B ?BкB@BF864; C5D5EF4AB6к4 EBEF46B6 6 
F5EA8G5Eк89 C4Dк 8 CB44G4 CB4 CBE44кG. 

%E5@O C4EE468DEк8E EF4AF89 FGC8кB6B7B F8C4 7468EOF BF G8E?4 
CB4EB4B6, B5N5@B6 C5D56B7к8, G8E?4 7?46AOE CGF59, D4ECB?B65A8O 
F5EA8G5EкB7B C4Dк4. 
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!4 C4EE468DEк8E EF4AF8OE FGC8кB6B7B F8C4 CD87BDB4AO5 CB5744 
BFCD46?ONFEO E F5E 65 CGF59, A4 кBFBDO5 CD8A8@4NFEO, CBэFB@G CGF8 
4?O CD87BDB4AOE CB574B6 D4ECB?474NFEO 6 B4AB@ @5EF5. 

#D8 A55B?LL8E D47@5D4E 46865A8O 8 46GE 7?46AOE CGFOE A4 
CB4EB45 CD8@5AO5FEO EE5@4, кB744 4?O CD87BDB4AOE CB574B6 
8ECB?L7GNFEO ED54A85 CGF8, F5EA8G5Eк89 C4Dк D4ECB?4745FEO @564G 
7?46AO@8 CGFO@8. � эFB@ E?GG45 A5 5G45F C5D5E5G5A8O @4DLDGFB6 
CD85@4 8 BFCD46?5A8O 44?LA8E 8 CD87BDB4AOE CB574B6. !B @4DLDGFO 
CD85@4 CD87BDB4AOE CB574B6 5G4GF C5D5E5к4FLEO @4A56DB6O@8 
@4DLDGF4@8 G5BDк8 EBEF46B6 8 ?BкB@BF86B6 44?LA8E CB574B6, 4 
@4DLDGFO BFCD46?5A8O CD87BDB4AOE CB574B6 C5D5E5к4NFEO E @4D-
LDGF4@8 CB44G8 EBEF46B6 A4 CGF8 BFCD46?5A8O 44?LA8E CB574B6 8 
?BкB@BF86B6 BFCD46?O5@OE 44?LA8E CB574B6. 

 
#D8 5B?55 7A4G8F5?LAOE D47@5D4E 46865A8O CD8@5AONF EE5@O 

EF4AF89, 745 CGF8 4?O CD87BDB4AB7B 46865A8O D4ECB?474NF E5BкG BF 
CGF59 4?O 44?LA57B 46865A8O, CD8 эFB@ GEFDB9EF64 4?O 44?LA57B 8 
CD87BDB4AB7B 46865A8O D476864NFEO B5BEB5?5AAB. � EE5@5 
6B7A8к45F C5D5E5G5A85 @4DLDGFB6 CD85@4 44?LA8E CB574B6 E 
@4DLDGF4@8 BFCD46?5A8O CD87BDB4AOE CB574B6, AB B5M55 G8E?B 
C5D5E5G5A89 @5ALL5, F4к к4к BFC4445F C5D5E5G5A85 @4DLDGFB6 
CD85@4-BFCD46?5A8O CD87BDB4AOE CB574B6 E @4DLDGF4@8 CB CB44G5-
G5BDк5 EBEF46B6 8 ?BкB@BF86B6 44?LA8E CB574B6. 

 
 �&"��'�%К�� 'К���!�/ К �Ы#"�!�!�.  

#$�К&�'�%К"�" ��!/&�/ № 15 

«$47D45BFк4 EE5@O 7DG7B6B9 65?57AB4BDB6AB9 EF4AF88» 
 
&5?L D45BFO: A4GG8FLEO D47D454FO64FL EE5@G 7DG7B6B9 65?57AB-

4BDB6AB9 EF4AF88. 
%B4 D45BFO: 

1. �OG5DF8FL A5@4ELF45AGN EE5@G 7DG7B6B9 65?57AB4BDB6AB9 
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EF4AF88. 
2. %BEF468FL F5EA8кB-экEC?G4F4F8BAAGN E4D4кF5D8EF8кG 7DG7B6B9 
65?57AB4BDB6AB9 EF4AF88. 
 
�EEB4AO5 44AAO5 CB 64D84AF4@:  

!48@5AB64A85 B5N5кF4 64D84AFO 
1 2 3 4 5 6 7 8 9 10 

К4F57BD8O ?8A88 2 2 2 2 2 2 2 1 1 1 
%кBDBEFL 46865A8O 
C4EE468DEк8E CB574B6 

4B 
120 

4B 
120 

4B 
120 

4B 
120 

4B 
120 

4B 
120 

4B 
120 

4B 
140 

4B 
140 

4B 
140 

$GкB6B4OM89 Gк?BA, 96B 7,5 7 8,5 8 10 9,5 7,5 8,5 7 6 
%E5@4 7DG7B6B9  
65?57AB4BDB6AB9 
EF4AF88 

4 5 6 7 4 5 6 7 4 5 

�DG7B6B9 D49BA 
&G
C8
кB
6B
7B
 

F8
C4

 
%к
6B
7A
B7
B 

F8
C4

 

&G
C8
кB
6B
7B
 

F8
C4

 

&G
C8
кB
6B
7B
 

F8
C4

 

&G
C8
кB
6B
7B
 

F8
C4

 

%к
6B
7A
B7
B 

F8
C4

 
%к
6B
7A
B7
B 

F8
C4

 

%к
6B
7A
B7
B 

F8
C4

 

&G
C8
кB
6B
7B
 

F8
C4

 

%к
6B
7A
B7
B 

F8
C4

 

�84 E6O78 - - - - - - - - - - 

%D54EF64 
E87A4?874F88 8 E6O78 

�� �� �� �� �� �� �� �� �� �� 

%CBEB5 GCD46?5A8O 
EFD5?к4@8 8 E87A4?4@8 

-& -& -& -& -& -& -& -& -& -& 

%5D88 @4A56DB6OE 
?BкB@BF86B6 

&� 7 ' -� ' -� ' -� ' -� &� 7 ' -� ' -� ' -� ' -� 

 

КD4Fк85 F5BD5F8G5Eк85 E6545A8O 
%E5@O EF4AF89 8 8E D4ECB?B65A85 6O58D45FEO A4 BEAB65 F5EA8кB-

экBAB@8G5EкB7B ED46A5A8O. #D8 A55B?LL8E B5N5@4E D45BFO (100-150) 
647BAB6 6 EGFк8 EE5@4 7DG7B6B9 EF4AF88 @B65F 5OFL к4к EB Eк6B7AO@8, 
F4к 8 E FGC8кB6O@8 CGFO@8.  
"EAB6AO5 EE5@O 7DG7B6OE 65?57AB4BDB6AOE EF4AF89 B5M57B 

CB?L7B64A8O эFB FGC8кB6O5 8 Eк6B7AO5 F8CO EE5@. 
�748@AB5 D4ECB?B65A85 BEAB6AOE 7DGCC GEFDB9EF6 7DG7B6OE 

65?57AB4BDB6AOE EF4AF89 - BEAB6AB7B C4Dк4 8 7DG7B6B7B D49BA4 - 
BCD545?O5F EE5@G. 
�?O D4EDBD@8DB64A8O EBEF46B6 8 CB45BDк8 647BAB6 CB 

6O7DG7BGAO@ DDBAF4@ 65?4F5?LAB D4ECB?474FL 464 6OFO6AOE CGF8. 
$4EDBD@8DB64A85 EBEF46B6 8 CB45BDк4 647BAB6 6OCB?AO5FEO A4 
6OFO6AB@ CGF8 №1. #B44G4 647BAB6 6 7DG7B6B9 D49BA, D4EEF4AB6к4 CB 
CGAкF4@ CB7DG7к8-6O7DG7к8, G5BDк4 647BAB6 8 B5E?G6864A85 
CB4N574AB7B CGF8, 6OCB?AO5FEO A4 6OFO6AB@ CGF8 №2. 
�DG7B6O5 65?57AB4BDB6AO5 EF4AF88 FGC8кB6B7B F8C4 8@5NF DO4 

A54BEF4FкB6:  
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 A5F CBFBGABEF8 6OCB?A5A8O BC5D4F89 CB D4EDBD@8DB64A8N 
EBEF46B6 8 CB44G8 8E 6 7DG7B6B9 D49BA (кDB@5 EE5@ E 
CBE?54B64F5?LAO@ D4ECB?B65A85@ 7DG7B6B7B D49BA4),  

 A5 B55EC5G8645FEO C4D4??5?LABEFL EBDF8DB6к8 647BAB6 8 8E 
CB44G4 A4 7DG7B6B9 D49BA (6 EE5@4E E CBE?54B64F5?LAO@ 
D4ECB?B65A85@ 7DG7B6B7B D49BA4),  

 G65?8G8645FEO CDB557 ?BкB@BF86B6 CD8 CB44G5 647BAB6 87 
EBDF8DB6BGAB7B C4Dк4 6 7DG7B6B9 D49BA 8 B5D4FAB,  

 C5D57DG65A4 7BD?B68A4, EB548AONM4O E 7DG7B6O@ D49BAB@. 
 
�DG7B6O5 65?57AB4BDB6AO5 EF4AF88 Eк6B7AB7B F8C4 CD8@5AONFEO 

6 кDGCAOE 65?57AB4BDB6AOE G7?4E 8 A4 65?57AB4BDB6AOE 
@478EFD4?LAOE ?8A8OE. "A8 BEGM5EF6?ONF CDBCGEк FD4A78FAOE 
CB574B6 8 D4EDBD@8DB 64A85, DBD@8DB64A85 6O6B7AOE, C5D544FBGAOE, 
E5BDAOE CB574B6 8 @4DLDGFB6. %E5@O D47?8G4NFEO CBE?54B64F5?LAO@ 
8 C4D4??5?LAO@ D4ECB?B65A85@ C4DкB6 8?8 7DG7B6B7B D49BA4, GFB 8 
BCD545?O5F 8E 4BEFB8AEF64 8 A54BEF4Fк8. 
% EBEF464@8 C5D544FBGAOE 7DG7B6OE CB574B6 CDB876B48FEO F5E-

A8G5Eк89 8 кB@@5DG5Eк89 BE@BFD, CD8 A5B5EB48@BEF8 CB4647BAAO9 8 
BFF5CBGAO9 D5@BAF. #BE?5 D4EDBD@8DB64A8O 647BAO CB44NFEO A4 
7DG7B6O5 DDBAFO CB4 7DG7B6O5 BC5D4F88. #B BкBAG4A88 7DG7B6OE 
BC5D4F89 647BAO, 7BFB6O5 к G5BDк5, CB44NF A4 65?57AB4BDB6AO9 CGFL 
DBD@8DB64A8O. %DBD@8DB64AAO9 CB574 B5D454FO645FEO 6 CD8-
5@BBFCD46BGAB@ C4Dк5 8 CBE?5 CB44G8 CB574AB7B ?BкB@BF864 BFCD46-
?O5FEO CB A47A4G5A8N. 
&5EAB?B78O D45BFO 7DG7B6B9 65?57AB4BDB6AB9 EF4AF88 E 647BA4@8 

8 @4DLDGFAO@8 CB5744@8, CD85O6L8@8 6 44D5E 65?57AB4BDB6AOE CG-
F59 A5B5M57B CB?L7B64A8O, 6к?NG45F BC5D4F88 CB CD85@G 8 E44G5 
647BAB6 A4 65?57AB4BDB6AO5 CGF8 A5B5M57B CB?L7B64A8O. &4к85 
BC5D4F88 CDB876B4OFEO 6 EBBF65FEF688 E �B7B6BDB@ A4 CB44GG 8 
G5BDкG 647BAB6 A4 65?57AB4BDB6AO5 CGF8 A5B5M57B CB?L7B64A8O 8?8 
�B7B6BDB@ A4 экEC?G4F4F8N 65?57AB4BDB6AB7B CGF8 A5B5M57B 
CB?L7B64A8O A4 CD85@BBFCD46BGAOE EF4AF8BAAOE 65?57AB4BDB6AOE 
CGFOE 8?8 A4 65?57AB4BDB6AOE CGFOE EC5F84?LAB CD54GE@BFD5AAOE 
4?O 6OCB?A5A8O CD85@BE44FBGAOE BC5D4F89 (C5D544G4 647BAB6 
@4DLDGFAB7B CB5744). 
�DG7B6B9 D49BA.  
�?O 6OCB?A5A8O 7DG7B6OE BC5D4F89 6 7DG7B6B@ D49BA5 

D4ECB?474NFEO E?54GNM85 7DG7B6O5 GEFDB9EF64: 
- 4?O CB7DG7к8, 6O7DG7к8 8 ED4A5A8O LFGGAOE 8 F4DAOE 7DG7B6- 

кDOFO5 8 BFкDOFO5 Eк?44O 8 C?4FDBD@O; 
- C?BM44к8 4?O ED54A5FBAA46AOE 8 кDGCABFBAA46AOE 
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кBAF59A5DB6, FO65?B65EAOE 8 4?8AAB@5DAOE 7DG7B6; 
- эEF4к44O, CB6OL5AAO5 CGF8, 8 C?BM44к8 4?O 6O7DG7к8 A4EOCAOE 

7DG7B6; 
- C?4FDBD@O 4?O кB?5EAB9 F5EA8к8 8 4DG78E 7DG7B6. 
�?O B4ABDB4AOE 7DG7B6 GEFD4864NF B5M85 CB7DG7BGAB-

6O7DG7BGAO5 @5EF4, B5BDG4B64AAO5 B5M8@8 CB7DG7BGAB-
6O7DG7BGAO@8 @5E4A87@4@8. 
&4к к4к 7DG7B6B9 D49BA O6?O5FEO EBEF46AB9 G4EFLN EF4AF88, 

CGF56B5 D4768F85 8 GEFDB9EF64 7DG7B6B7B EB7O9EF64 4B?6AO 
EBBF65FEF6B64FL B5N5@G 7DG7B6B9 D45BFO EF4AF88 8 B55EC5G864FL 
6B7@B6ABEFL 8E 44?LA59L57B D4768F8O. 
� 7DG7B6OE D49BA4E E?54G5F D4ECB?474FL B5N548A5AAO5 E?G655AB-

F5EA8G5Eк85 744A8O (E 5OFB6O@8 CB@5M5A8O@8 8 FB64DAB9 кBAFBDB9), 
CB@5M5A8O 4?O 654B@EF65AAB9 BED4AO, GEFDB9EF64 B55EC5G864NM85 
D45BFG CB7DG7BGAB-6O7DG7BGAOE @4L8A 8 @5E4A87@B6 (74DO4AO5 
EF4AF88 8?8 CGAкFO, D5@BAFAO5 @4EF5DEк85, Eк?44O 7BDNG8E 8 
E@47BGAOE @4F5D84?B6 8 4D.). 
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�4D84AFO EE5@ 7DG7B6OE 65?57AB4BDB6AOE EF4AF89 
 

4 

 
FGC8кB6B7B F8C4 E C4D4??5?LAO@ D4ECB?B65A85@ C4DкB6 8 CBE?54B64F5?LAO@ 

D4ECB?B65A85@ 7DG7B6B7B D49BA4; 
 
5 
 
 
 
 
 
 

  
FGC8кB6B7B F8C4 E C4D4??5?LAO@ D4ECB?B65A85@ C4DкB6 8 7DG7B6B7B D49BA4; 

6 

  
Eк6B7AB7B F8C4 E C4D4??5?LAO@ D4ECB?B65A85@ C4DкB6 8 7DG7B6B7B D49BA4 

7 

 
1 

Eк6B7AB7B F8C4 E CBE?54B64F5?LAO@ D4ECB?B65A85@ C4DкB6 CD85@4 8 
EBDF8DB6BGAB7B 

1 - E?G655AB5 744A85 (CBEF -& 8 F5EA8G5Eк4O кBAFBD4);  
2 - CB4N574AB9 65?57AB4BDB6AO9 CGFL;  
3 - CGAкF F5EA8G5EкB7B B5E?G6864A8O;  
4 - эк8C8DB6BGAO5 GEFDB9EF64 4?O ?BкB@BF86B6;  

# - C4Dк CD85@4;  
#" - CD85@BBFCD46BGAO9 C4Dк;  
% - EBDF8DB6BGAO9 C4Dк;  
%" - EBDF8DB6BGAB-BFCD46BGAO9 C4Dк;  
�# - 6OEF46BGAO9 C4Dк;  
� - EBDF8DB6BGA4O 7BDк4;  
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�� - 647BAAO5 65EO;                   
�$ - 7DG7B6B9 D49BA. 

&9EFB6O9 ;484A<S 
CB D4;89?G 1. �9?9;AB8BDB:AO= CGFP < CGF96B9 IB;S=EF6B (F9@O 1.1-1.8) 

CB D4;89?G 2. %F4AJ<BAAO9 :9?9;AB8BDB:AO9 CGF< < 7454D<FAO9 
D4EEFBSA<S (F9@O 2.1 – 2.3) 

 

 9FB8<K9E><9 G>4;4A<S > F9EFG 
*9?P: #DB69D<FP BEAB6AO9 ;A4A<S, G@9A<S < A46O><, A9B5IB8<@O9 8?S 
QHH9>F<6AB= D45BFO 6 7D4H<K9E><I D984>FBD4I. 
$4;D45BF4AB 8 64D<4AF4 ;484A<=. 
�484A<= 6 64D<4AF9: 8. 
�E9 64D<4AFO D45BFO D46ABJ9AAO.  
�D9@S A4 CB87BFB6>G < 6OCB?A9A<9 D45BFO: 20 @<AGF. 
 

�BAFDB?<DG9@O9 >B@C9F9AJ<< "� 01, #� 2.2 
 

�D<F9D<< BJ9A><: 
�4 >4:8O= CD46<?PAO= BF69F, A4K<E?S9FES 1 54??. 
«5» - CD46<?PAB 6OCB?A9AB 91 – 100% ;484A<=  (7-8 54??B6); 
«4» - CD46<?PAB 6OCB?A9AB 71 – 90% ;484A<=    (6-7 54??B6); 
«3» - CD46<?PAB 6OCB?A9AB 51 – 70% ;484A<=    (5-6 54??B6); 
«2» - CD46<?PAB 6OCB?A9AB @9A99 51% ;484A<= (0-4 54??B6). 
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�4D<4AF 1 
 

1. +FB 6>?RK49F 6 E95S CBASF<9 «CDB9>F<DB64A<9 :8 EF4AJ<= < G;?B6» ? 
A. �ECB?P;B64A<9 <AHBD@4J<BAAOI F9IAB?B7<= CD< Q>EC?G4F4J<< :8 EF4AJ<< <?< 
G;?4 

B. �O5BD D4J<BA4?PAB= EI9@O :8 EF4AJ<< < G;?4 8?S BCF<@4?PAB7B D4;@9M9A<S 
BF89?PAOI GEFDB=EF6 

C. 'K9F FBCB7D4H<K9E><I < <A:9A9DAB-79B?B7<K9E><I EN9@B> F9DD<FBD<< 6 IB89 
CDB9>F<DB64A<S 

D. �4AAO9 B D4;@9D4I 7DG;B6OI < C4EE4:<DE><I C9D96B;B> A4 D4EK9FAO9 EDB><. 
 

2.   � K9@ <;@9DS9FES 69?<K<A4 G>?BAB6 A4 :9?9;AB8BDB:AB@ FD4AECBDF9 ? 

A.  9FD 
B. #DBJ9AF 
C. #DB@<??9 
D.  <?S 
E. �D48GE 

 

3.  �4><9 GEFDB=EF64 <ECB?P;GRF 8?S BF6B84 6B8O BF ;9@?SAB7B CB?BFA4 ? 
A. ?BF>< 
B. 8D9A4:< 

C. 6B8BBF>4K<64RM<9 @4L<AO 

D. 8D9A4:AO9 74?9D9< 

E. 6B8BBF6B8AO9 DGKP< BF EF4AJ<< 

 

4.   !4;A4K9A<9 D9?PE? 
A.  8?S D97G?<DB64A<S >B?954A<= >G;B64 FD4AECBDFAB7B ED98EF64 < E@S7K9A<S 
G84DAOI A47DG;B> 

B. 8?S >BDD9>F<DB6>< A4CD46?9A<S 86<:9A<S >B?ёEAB= C4DO CD< CDBIB:89A<< 
EFD9?BKAB7B C9D96B84 

C. 8?S A4CD46?9A<S 86<:9A<S >B?9E CB86<:AB7B EBEF464 
D. CDB6B8<FP E<7A4?PAO= < FS7B6O= FB> 

 

5.   ,<D<A4 ABD@4?PAB= (L<DB>B=) >B?9< 6 CDS@OI < >D<6OI GK4EF>4I CGF<, 
CD<ASF4S 6 $BEE<<? 

A. 1635 @@ 

B. 1440 @@ 

C. 1520@@ -10@@, +6@@ 

D. 1520@@  -4@@, +8@@ 

 

6.   �E?< 86<:9A<9 CB EFD9?BKAB@G C9D96B8G CDB<EIB8<F 6 BEFDS><, FB 
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&9@4 1.2. �9@?SAB9 CB?BFAB  
1. �DGAFO 8?S ;9@?SAB7B CB?BFA4.  
2. �<8O CBC9D9KAOI CDBH<?9=. 
3. �B8BBF6B8AO9 < 6B8BE5BDAO9 EBBDG:9A<S.  
4. �9HBD@4J<S < D4;DGL9A<S ;9@?SAB7B CB?BFA4 < @9DO <I CD98BF6D4M9A<S. 
5. #B?BE4 BF6B84. 
&9@4 1.3. �E>GEEF69AAO9 EBBDG:9A<S 
1. $97G?SJ<BAAO9 EBBDG:9A<S. 
2. �R>9DO. 

3. (<?PFDGRM4S A4EOCP. 
&9@4 1.4. �9DIA99 EFDB9A<9 :9?9;AB8BDB:AB7B CGF< 

1. %B6D9@9AAO9 F<CO CDB@9:GFBKAOI D9?PEB6OI E>D9C?9A<=. 
2. $9?PEB6O9 BCBDO. 
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