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�D4>F<K9E>4S D45BF4 №3 

�;GK9A<9 GEFDB=EF64 < D45BK97B CDBJ9EE4 ?9AFBKAB7B < C?4EF<AK4FB7B >BA69=9D4, 
BCD989?9A<9 B8AB7B <; BEAB6AOI C4D4@9FDB6 >BA69=9D4 E 6OK9DK<64A<9@ 

><A9@4F<K9E>B= EI9@O 

  

Ц9?P: �;GK<FP FD4AECBDF<DGRM<9 @4L<AO 

 

КD4F><9 F9BD9F<K9E><9 E6989A<S 
 

"EAB6AO@< K4EFS@< ?9AFBKAB7B >BA69=9D4 S6?SRFES D4@4, CD<6B8AB= 54D454A, 
A4FS:AB= 54D454A, DB?<>< >BA69=9D4, FD4AECBDF9DA4S ?9AF4. 
!4 D4@9 ;4>D9C?9AO DB?<><, CB >BFBDO@ FD4AECBDF9DA4S ?9AF4 E>B?P;<F, < 
C9D9@9M49F 7DG; 6 CDBEFD4AEF69. �?S A4FS:9A<S ?9AFO E?G:<F 864 5B?PL<I DB?<>4, 
A4;O649@OI 54D454A4@<. "8<A <; A<I - A4FS:AB=, ;4>D9C?9A A4 CB8L<CA<>B6B@ 
G;?9 < E?G:<F 8?S D97G?<DB6>9 A4FS:9A<< ?9AFO. �DG7B= - CD<6B8AB= 54D454A 
>BA69=9D4, ;4>D9C?9A A4 CDBF<6BCB?B:AB@ >BAJ9 >BA69=9D4 < <@99F EC9J<4?PAO= 
64?, >BFBDO= EB98<A9A E Q?9>FDB86<74F9?9@ K9D9; D98G>FBD. %B5EF69AAB E CB@BMPR 



C9D984K< 6D4M4F9?PAB7B 86<:9A<S BF Q?9>FDB86<74F9?S <?< @BFBD-D98G>FBD4 > 
CD<6B8AB@G 54D454AG, < CDB<EIB8<F 86<:9A<9 ?9AFO FD4AECBDF9D4. 

 

�D<6B8 ?9AFBKAB7B >BA69=9D4. 

 
 

 

 

 

 

 

 4EK9F CDB<;6B8<F9?PABEF< ?9AFBKAB7B >BA69=9D4 

$4EK9FA4S CDB<;6B8<F9?PABEFP ?9AFBKAB7B >BA69=9D4 (>BA69=9DAB= ?<A<<) 

BCD989?S9FES CB HBD@G?4@: 



                                                                    (1) 

                                                                   (2) 

789 >A - >BQHH<J<9AF A9D46AB@9DABEF< ;47DG;>< >BA69=9DAB= ?<A<<; >6 - 

>BQHH<J<9AF <ECB?P;B64A<S >BA69=9DAB= ?<A<< CB 6D9@9A<, D46AO= BFABL9A<R 

H4>F<K9E>B7B 6D9@9A< D45BFO >BA69=9D4 > C?4AB6B@G 6 E@9AG; B5OKAB CD<A<@4RF 

>6 = 0,7 - 0,95 (CB G>4;4A<R ;4>4;K<>4 6 ;46<E<@BEF< BF BD74A<;4J<< < F9IAB?B7<< 

CDB<;6B8EF64); >n
7 - >BQHH<J<9AF 7BFB6ABEF< >BA69=9DAB= ?<A<<; n -K<E?B 

>BA69=9DB6 6 ?<A<<. �?S EF4J<BA4DAB7B >BA69=9D4 >7 = 0,96. 

�9?<K<A4 >BQHH<J<9AF4 A9D46AB@9DABEF< ;47DG;>< >BA69=9DAB= ?<A<< ;46<E<F 

BF I4D4>F9D4 BD74A<;4J<< 7DG;BCBFB>4. 

#D< D46AB@9DAB@ 7DG;BCBFB>9 >A = 1 - 1,2. 

#D< A9D46AB@9DAB@ 7DG;BCBFB>9 69?<K<A4 >BQHH<J<9AF4 A9D46AB@9DABEF< 

BCD989?S9FES CB 7D4H<>G CB84K< 7DG;4 A4 >BA69=9D. $4;?<K4RF 864 6<84 >A - 

@<AGFAO= < K4EB6B=. "D<9AF<DB6BKAB CD<A<@4RF >A.@<A = 1,5 - 2, >A.K = 1,2 - 1,5. 

#B @<AGFAB@G (@4>E<@4?PAB@G) 7DG;BCBFB>G BCD989?SRF L<D<AG ?9AFO, CB 

K4EB6B@G - CDBKABEFP ?9AFO, @BMABEFP 86<74F9?S. 

$4EK9FA4S CDB<;6B8<F9?PABEFP @B:9F BCD989?SFPES <EIB8S <; ;484AAB7B 7B8B6B7B 

7DG;BB5BDBF4 (B5N9@ C9D96B;B>) CB HBD@G?4@: 

                                                                (3) 

                                                                  (4) 

#BDS8B> 6OCB?A9A<S:  
1.#B;A4>B@<FPES E GEFDB=EF6B@ G;?B6 < 89F4?9= ?9AFBKAB7B < C?4EF<AK4FB7B >BA69=9D4. 
2. $4EEK<F4FP CDB<;6B8<F9?PABEFP ?9AFBKAB7B >BA69=9D4. 
3. 6OK9DF<FP ><A9@4F<K9E>GR EI9@G ?9AFBKAB7B >BA69=9D4. 
�BAFDB?PAO9 6BCDBEO: 

1. #9D9K<E?<F9 Q?9@9AFO ?9AFBKAB7B >BA69=9D4. 
2. �; K97B EBEFB<F FD4AECBDF9DA4S ?9AF4. 
3. "5?4EFP CD<@9A9A<S ?9AFBKAB7B >BA69=9D4. 
4. �BEFB<AEF64 < A98BEF4F>< ?9AFBKAB7B >BA69=9D4. 



 

�D4>F<K9E>4S D45BF4 №4 

         �;GK9A<9 GEFDB=EF64 < D45BK97B CDBJ9EE4 6<AFB6B7B, D99KAB7B < 7<8D46?<K9E>B7B 
8B@>D4F4, BCD989?9A<9 B8AB7B <; BEAB6AOI C4D4@9FDB6 >BA69=9D4 E 6OK9DK<64A<9@ 

><A9@4F<K9E>B= EI9@O 

                 4EK9F ?B>4?PAB= E@9FO 54;<EAB-<A89>EAO@ @9FB8B@ 

 

Ц9?P: �;GK<FP 7DG;BCB8N9@AO9 @9I4A<;@O 

 

�D4F><9 F9BD9F<K9E><9 E6989A<S 
П@и=ци? @45>ты д><к@4т>6 

 

!B CD9:89 K9@ D4EE@BFD9FP BEAB6AO9 F<CO 6<AFB6OI @9I4A<K9E><I 8B@>D4FB6, <I 
54;B6O9 I4D4>F9D<EF<><, CD9<@GM9EF64 < A98BEF4F><, BEF4AB6<@ES A4 E4@B@ CD<AJ<C9 
D45BFO @9I4A<;@B6. �98P 8?S >BAEFDG>J<= 6<AFB6B7B F<C4 BA S6?S9FES B5B5M4RM<@. 
      #D<AJ<C D45BFO 6<AFB6B7B 8B@>D4F4 EBEFB<F 6 FB@, KFB 6 A9@ 6D4M4F9?PAB9 
86<:9A<9 CBEF9C9AAB C9D9IB8<F 6 CBEFGC4F9?PAB9. !4 K9D6SKAO= 6<AF, 
A4IB8SM<=ES A4 D98G>FBD9 6AGFD< >BDCGE4, C9D9849FES BF L9EF9DA< < >DGFSM97B 
6<AF4 >DGFSM<= @B@9AF. �@9AAB ;4 EK9F QFB7B < CDB<EIB8<F CB8ASF<9 7DG;4 A4 
BCD989?9AAGR 6OEBFG. 
#D< 8BEF<:9A<< 7DG;B@ AG:AB= 6OEBFO CDB<EIB8<F H<>E4J<S. �DG; H<>E<DG9FES 
6DGKAGR CD< CB@BM< EC9J<4?PAB7B DOK474. � ;46<E<@BEF< BF FB7B, >4>B7B >4K9EF64 
8B@>D4F 6O <ECB?P;G9F9, < >4>B= @4>E<@4?PAO= 69E 7DG;4 BA @B:9F 6O89D:4FP, 
@B:AB A4 H<>E<DB64AAB= 6OEBF9 BCD989?9AAB9 6D9@S G89D:<64FP 7DG; 45EB?RFAB 
59; E@9M9A<=. 
 

 



 

'EFDB=EF6B 6<AFB6B7B 8B@>D4F4. 
�EFP 864 BEAB6AOI C4D4@9FD4, CB >BFBDO@ D4;?<K4RFES 6<AFB6O9 @9I4A<;@O 9M9 A4 
A9E>B?P>B 6<8B6. 1FB CB 86<:9A<R 6<AF4 < CB F<CG 6<AFB6B= C9D984K<. #B 
86<:9A<R 6<AF4 8B@>D4FO CD<ASFB CB8D4;89?SFP A4 6D4M4RM<9ES < 6O86<:AO9, 4 
CB F<CG C9D984K< 3 A4 8B@>D4FO F<C4 ,�# < GEFDB=EF64 F<C4 74=>4-6<AF. 
$4EE@BFD<@ F4><9 6<8O 5B?99 CB8DB5AB. 
�F4>, 6D4M4RM<9ES >BAEFDG>J<< I4D4>F9D<;GRFES F9@, KFB 6B 6D9@S D45BFO 
CD<6B8<FES 6 86<:9A<9 K9D6SKAO= D98G>FBD, >BFBDO= CBEF9C9AAB A4>DGK<649F A4 
E95S 74=>G. 1FB CDB<EIB8<F ;4 EK9F CB8ASF<S C?4FHBD@O, A4 >BFBDB= 74=>4 
;4>D9C?9A4. �O86<:AO9 @9I4A<;@O D45BF4RF A4 BEAB69 6<AF4, >BFBDO= 
C9D986<749FES 68B?P >BDCGE4 E 74=>B= < D98G>FBDB@, >BFBDO= 99 6D4M49F. &B 9EFP, 
CDB<EIB8<F 6;4<@AB9 ;4>DGK<64A<9. 
�B@>D4FO F<C4 ,�# BEAB6O64RFES A4 >4K9A<< L4D<>B6, D4ECB?B:9AAOI @9:8G 
74=>B= < 6<AFB@. �89EP ;4?B:9A <;A4K4?PAB CD<AJ<C L4D<>B6B-6<AFB6B= C9D984K<. 
1FB BFABE<F9?PAB AB6O9 A4 DOA>9 GEFDB=EF64, >BFBDO9 I4D4>F9D<;GRFES 5B?99 
8B?7<@ EDB>B@ Q>EC?G4F4J<< < 5B?99 ?97><@ 6D4M9A<9@ 89F4?9= ;4 EK9F 
@4>E<@4?PAB= 7?48>BEF< CB69DIABEF9=. &4><9 @9I4A<;@O <@9RF 5B?PLB= 
>BQHH<J<9AF CB?9;AB7B 89=EF6<S < J<>? D45BFO. �B @AB7B@ QFB B5NSEAS9FES 
5B?PLB= E>BDBEFPR 6<AFB6B7B 8B@>D4F4. 
 

 
 

%I9@4 D99KAB7B 8B@>D4F4 
 

 



�@9EF9 E F9@ F4><9 GEFDB=EF64 L4D<>B6B7B F<C4 EFBSF A9@4?OI 89A97 < FD95GRF 
B5S;4F9?PAB7B A4?<K<S FBD@B;SM97B GEFDB=EF64, >BFBDB9 5G89F CD98BF6D4M4FP 
E>4FO64A<9. � A4 QFB, >4> CD46<?B, G=8GF 8BCB?A<F9?PAO9 H<A4AEB6O9 < FDG8B6O9 
;4FD4FO. 
�B@>D4FO F<C4 74=>4-6<AF <@9RF F4>B9 EB98<A9A<9 A4 D9;P59, 789 86<:9A<9 
CDB<EIB8<F ;4 EK9F E>B?P:9A<S < FD9A<S B8AB6D9@9AAB. $9;P5B6B9 EB98<A9A<9 
6<AFB6B7B 8B@>D4F4 EK<F49FES >?4EE<K9E><@ 64D<4AFB@.  9I4A<;@O F4>B7B F<C4 
;4@9FAB 89L96?9 6 J9A9 < ?97K9 6 B5E?G:<64A<<. � FB@G :9 > GEFDB=EF64@ F4>B7B 
F<C4 A4@AB7B ?97K9 CB8B5D4FP AB6O9 89F4?< 6 E?GK49 A9B5IB8<@BEF< ;4@9AO EF4DOI. 
&4><9 >BAEFDG>J<< BK9AP GEFB=K<6O > E>4FO64A<R, A9 FD95GRF 8BCB?A<F9?PAB7B 
FBD@B;SM97B @9I4A<;@4. �DG;BCB8N9@ABEFP G F4><I 8B@>D4FB6 8BEF4FBKAB 6OEB>4S. 
!B 9EFP < BFD<J4F9?PAO9 K9DFO: 6 864 D4;4 @9APL<= >BQHH<J<9AF CB?9;AB7B 
89=EF6<S, K9@ G ,�#-8B@>D4FB6. �4 < D45BK<= J<>? F4>B7B 6<AFB6B7B 8B@>D4F4 
A9E>B?P>B @9APL9. 
'E<?<9 $ A4 DG>BSF>9 D99KAB7B 8B@>D4F4 CD< CB8N9@9 7DG;4 0(!) BCD989?S9FES <; 
GD46A9A<S @B@9AFB6 BFABE<F9?PAB BE< L9EF9DA<, E6S;4AAB= E D9=>B=: 
  

 

789  - 8<4@9FD A4K4?PAB= B>DG:ABEF< L9EF9DA<, @;  - 8?<A4 DG>BSF><, 
@;  -B5M99 C9D984FBKAB9 K<E?B ;G5K4FB= C9D984K<; = 0,65...0.85 - �#� C9D984K<. 

#D< DGKAB@ CD<6B89 < >D4F>B6D9@9AAB= D45BF9 GE<?<9 A4 DG>BSF>9 
8BCGE>49FES A9 5B?99 200 !, 4 CD< A9CD9DO6AB= - A9 5B?99 80 !. �DG;BCB8N9@ABEFP 
D99KAOI 8B@>D4FB6 - 8B 6 F., 6OEBF4 CB8N9@4 - 8B 0,6 @. 

'E<?<9 $(!) A4 DG>BSF>9 CD< DGKAB@ 6D4M9A<< 6<AF4, A47DG:9AAB7B E<?B= 
Q(H) CD< ED98A9@ D48<GE9 6<AF4 7, 8?<A9 DG>BSF>< R < �#� 
8B@>D4F4  BCD989?S9FES <; 6OD4:9A<S: 

 
 

�46<E<@BEFP GE<?<S Q D4;6<649@B7B 8B@>D4FB@, BF GE<?<S $, CD<?4749@B7B > 
DG>BSF>9 DOK474, BCD989?S9FES CB HBD@G?9: 

 
789 Q - GE<?<9, D4;6<649@B9 8B@>D4FB@, 6 !; 
$ - GE<?<9 A4 DG>BSF>9, 6 !; 

 - 8?<A4 DOK474, 6 @@; 
t - L47 D9;P5O, 6 @@; 

- >BQHH<J<9AF CB?9;AB7B 89=EF6<S. 
(BD@G?4 CB?GK9AA4S <; CD98CB?B:9A<S B D469AEF69 D45BF E<?O, CD<?B:9AAB= 

> DG>BSF>9 DOK474 8B@>D4F4, < E<?O, D4;6<649@B= 97B 6<AFB@. 
� 6<AFB6OI 8B@>D4F4I >BQHH<J<9AF CB?9;AB7B 89=EF6<S: 

 
 



789 4 - G7B? CB8N9@4 6<AFB6B= ?<A<< D9;P5O; 
 

#BDS8B> 6OCB?A9A<S:  
1.#B;A4>B@<FPES E GEFDB=EF6B@ G;?B6 < 89F4?9= 6<AFB6B7B, D99KAB7B < 

7<8D46?<K9E>B7B 8B@>D4FB6. 
2. $4EEK<F4FP GE<?<9 A4 DG>BSF>9 6<AFB6B7B 8B@>D4F4. 
3. 6OK9DF<FP ><A9@4F<K9E>GR EI9@G B8AB7B <; F<CB6 8B@>D4FB6. 
 

�BAFDB?PAO9 6BCDBEO: 
1. �?S K97B CD<@9ASRF 8B@>D4FO? 
2. "C<L<F9 CD<AJ<C D45BFO 7<8D46?<K9E>B7B 8B@>D4F4. 
3. !4;B6<F9 BEAB6AO9 C4D4@9FDO 8B@>D4FB6. 
4. �4> BCD989?S9FES GE<?<9 A4 DG>BSF>9 8B@>D4F4? 
 

 

#D4>F<K9E>4S D45BF4 №5 
�;GK9A<9 GEFDB=EF64 < D45BK97B CDBJ9EE4 54L9AAB7B >D4A4, BCD989?9A<9 

Q>EC?G4F4J<BAAB= CDB<;6B8<F9?PABEF< >D4A4. "CD989?9A<9 7DG;B6B7B @B@9AF4 CB 
7D4H<>G 7DG;B6B= I4D4>F9D<EF<>< >D4A4. 

  

*9?P: �;GK<FP 7DG;BCB8N9@AO9 @4L<AO 

 

КD4F><9 F9BD9F<K9E><9 E6989A<S 
 

�DG;BCB8N9@A4S @4L<A4 EB EFD9?B=, D4ECB?B:9AAB= 6 69DIA9= K4EF< 
69DF<>4?PAB ;4>D9C?9AAB= 54LA<, E?G:4M4S 8?S ;4I64F4 < C9D9@9M9A<S 
>DGCAB7454D<FAB7B 7DG;4, A4;O649FES 54L9AAO@ >D4AB@. �R5B= 54L9AAO= >D4A 
B5?4849F E?98GRM<@< C4D4@9FD4@<: 6O?9F EFD9?O, 7DG;BCB8N9@ABEFP, E>BDBEFP 
CB8N9@4 < BCGE>4A<S, 7?G5<A4 BCGE>4A<S, 5OEFDBF4 C9D9@9M9A<S, E>BDBEFP 
CB6BDBF4 54LA< < F.8. � EBEF46AO@ G;?4@ 54L9AAB7B >D4A4 BFABESFES: 54LAS, 
CB6BDBFA4S C?4FHBD@4 EB EFD9?B6B= < 7DG;B6B= ?9598>B=, BCBDAB-CB6BDBFAO= 
@9I4A<;@, GEFDB=EF6B CB8N9@4 < BCGE>4A<S 7DG;4, @9I4A<;@ C9D986<:9A<S @4L<AO, 
@9I4A<;@ <;@9A9A<S 6O?9F4 EFD9?O < F.8. 

 

 

#EFDB=EF6B 54L9AAB7B >D4A4 

 

 



 
 

�BDS8B> 6OCB?A9A<S: 

"CD989?<FP Q>EC?G4F4J<BAAGR E@9AAGR < 7B8B6GR CDB<;6B8<F9?PABEFP 54L9AAB7B 
>D4A4. 
          I. 1>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP 54L9AAB7B >D4A4 (F/E@.) 
BCD989?S9FES CB HBD@G?9: 
#QE@ = Q *nJ *>7*>6, 
789: Q 4 7DG;BCB8N9@ABEFP >D4A4, F;  
nJ 4 K<E?B J<>?B6 ;4 1 K4E D45BFO; 
>7 4 >BQHH<J<9AF <ECB?P;B64A<S >D4A4 CB 7DG;BCB8N9@ABEF<; 
>6 4 >BQHH<J<9AF <ECB?P;B64A<S >D4A4 CB 6D9@9A< ;4 E@9AG(>6 =0,75...0,8). 

               +<E?B J<>?B6 6 K4E 
nJ = 60/&J, 

         789: &J - CDB8B?:<F9?PABEFP B8AB7B J<>?4, @<A: 
&J = &@+&D , 

         789: &@,&D - EBBF69FEF69AAB CDB8B?:<F9?PABEFP 6E9I BC9D4J<=, 6OCB?AS9@OI 
@4L<AB= (@4L<AAB9 6D9@S), < 6D9@S, ;4FD4K<649@B9 A4 6OCB?A9A<9 DGKAOI 
BC9D4J<=, @<A: 

&@ = t6 + tCB6 + tC; 

&D = tE + tG, 

           789: t6 - 6D9@S 69DF<>4?PAB7B C9D9@9M9A<S >DR>4, @<A; 
  tCB6 - 6D9@S A4 CB6BDBF EFD9?O, @<A; 
  tC - 6D9@S C9D986<:9A<S >D4A4, @<A;      
  tE - 6D9@S, ;4FD4K<649@B9 A4 EFDBCB6>G 7DG;4, @<A; 
 tG - 6D9@S, ;4FD4K<649@B9 A4 GEF4AB6>G 6 D45BK99 CB?B:9A<9 < BFEB98<A9A<9    
7DG;B;4I64FAOI CD<ECBEB5?9A<=, @<A. 
�D9@S 69DF<>4?PAB7B C9D9@9M9A<S >DR>4: 

t6 = !1
/v1 + !11

/v2, 

       789: !1, !11
 3 EBBF69FEF69AAB 8?<A4 CGF< >DR>4 CD< CB8N9@9 < BCGE>4A<<, @; 

 v1,v2 - EBBF69FEF69AAB E>BDBEFP CB8N9@4 < BCGE>4A<S >DR>4, @/@<A. 
     �D9@S A4 CB6BDBF EFD9?O: 

tCB6 = 2*α/360*n, 

http://tehnoverh.ru/pics/image/bashenniksxem1.jpg


    789: α 3 G7B? CB6BDBF4 EFD9?O 6 B8AG EFBDBAG, 7D48; 
 n 3 K4EFBF4 6D4M9A<S CB6BDBFAB= K4EF< >D4A4, @<A-1. 

�D9@S C9D986<:9A<S >D4A4: 
tC = L/vC, 

    789: L 3 CGFP C9D986<:9A<S >D4A4, @; 
vC 3 E>BDBEFP C9D986<:9A<S >D4A4, @/@<A. 
�BQHH<J<9AF <ECB?P;B64A<S >D4A4 CB 7DG;BCB8N9@ABEF<: 

>7 = QED.6/Q, 

    789: QED.6 3 ED98A96;69L9AA4S 7DG;BCB8N9@ABEFP >D4A4, F: 
QED.6 = ∑Qi*mi/100, 

     789: Qi 3 ED98ASS A47DG;>4 CD< >4:8B@ J<>?9, F; 
mi 3 CDBJ9AFAB9 EB89D:4A<9 B8<A4>B6OI ED98A<I ;A4K9A<= A47DG;>< 6 F9K9A<< 
E@9AO (F45?.6.1), %. 

&45?<J4 1 

�DBJ9AFAB9 EB89D:4A<9 B8<A4>B6OI ED98A<I ;A4K9A<= A47DG;>< 6 F9K9A<< 
E@9AO 

�B?S 
7DG;BCB8N9@ABEF< 

0,2 • Q 0,4 • Q 0,6 Q 0,8 • Q Q 

% 8 18 36 28 12 

1. �B8B64S 6OD45BF>4 >D4A4 

 #7B8 = #Q.K*&7B8,  

789: #Q.K - Q>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP >D4A4, F/K; 
       &7B8 - D45BK99 6D9@S >D4A4 6 F9K9A<9 7B84, K; 

#Q.K = #Q.E@ /&cm, 

 

&7B8 = &E@*hE@(365-(&1+&2+&3+&4)), 

789: hE@ - ED98A99 K<E?B E@9A D45BFO 6 EGF>< 6 F9K9A<9 7B84; 
 &1 - 6OIB8AO9, CD4;8A<KAO9 8A<; 
 &2 - K<E?B 8A9= CDBEFB96 CB @9F9BDB?B7<K9E><@ CD<K<A4@: E<?PAO= 69F9D, @BDB;,    
8B:8P, FG@4A; 
 &3 - 6D9@S C9D954;<DB6>< >D4A4; 
 &4 - ;4FD4FO 6D9@9A< A4 D9@BAFAO9 D45BFO 

 

�EIB8AO9 84AAO9 > CD4>F<K9E>B@G ;4ASF<R 5 

!B@9D 
;484A<S 

Q,F !1= !11
,

@ 

L, @ v1,@/@<A v2, 

@/@<A 
C, @<A-1 

tE, @<A tG, @<A 

1 5 21 32 20 31 0,7 1,2 8 

2 4 24 24 26 30 0,6 1,0 7 

3 5 30 18 28 18 0,5 0,8 6 

4 4 22 23 26 30 0,7 1,2 8 

5 5 31 32 20 31 0,6 1,0 6 

         
 

�DG;B6B= @B@9AF 3 QFB I4D4>F9D<EF<>4 7DG;BCB8N9@AB= @4L<AO, BCD989?SRM4S 
99 GEFB=K<6BEFP CDBF<6 BCDB><8O64A<S. 



  �DG;B6B= @B@9AF 54L9AAB7B >D4A4 CD98EF46?S9F EB5B= CDB<;6989A<9 
7DG;BCB8N9@ABEF< A4 EBBF69FEF6GRM<= 6O?9F EFD9?O. 

 

 
 

      КBAFDB?PAO9 6BCDBEO: 
1. !4;B6<F9 BEAB6AO9 C4D4@9FDO 54L9AAB7B >D4A4. 
2. �4> BCD989?S9FES Q>EC?G4F4J<BAA4S CDB<;6B8<F9?PABEFP 54L9AAB7B >D4A4. 
3. +FB F4>B9 7DG;B6B= @B@9AF >D4A4? 
4. +FB F4>B9 7DG;B64S I4D4>F9D<EF<>4 >D4A4? 
 

�D4>F<K9E>4S D45BF4  №6 

 9L9A<9 E<FG4J<BAAOI ;484K CB BCD989?9A<R CDB<;6B8<F9?PABEF< 5G?P8B;9D4, 
E>D9C9D4 

      Це?ь: "CD989?<FP CDB<;6B8<F9?PABEFP 5G?P8B;9D4, E>D9C9D4. 
  

�BDS8B> 6OCB?A9A<S: 
I. �O5D4FP 5G?P8B;9D < BCD989?<FP 97B Q>EC?G4F4J<BAAGR K4EB6GR < E@9AAGR 

CDB<;6B8<F9?PABEFP CD< D4;D45BF>9 7DGAF4 < C?4A<DB6>9 CB69DIABEF<. 
1. �G?P8B;9D @B:AB 6O5D4FP CB FS7B6B@G >?4EEG 54;B6B7B FS74K4 (CD<?B:9A<9 

2) 6 ;46<E<@BEF< BF B5N9@4 ;9@?SAOI D45BF (F45?. 1) < 84?PABEF< C9D9@9M9A<S 
7DGAF4 (F45?. 2). 

&45?<J4 1 

 9>B@9A8G9@O9 B5N9@O D45BF A4 B8AB@ B5N9>F9 
&S7B6O= >?4EE 54;B6B7B FS74K4, >!  <A<@4?PAO= B5N9@ D45BF, @3

 

40-60 �B 3000 

60-100 �B 3000 
100-150 "F 3000 8B 50000 
150-250 �B?99 50000 

&45?<J4 2 



 9>B@9A8G9@4S CD989?PA4S 84?PABEFP C9D9@9M9A<S 7DGAF4 
&S7B6O= >?4EE 54-
;B6B= @4L<AO, >! 

40-60 60-100 150-250 

�4?PABEFP C9D9@9-
M9A<S, @ 

30-50 50-70 100-150 

2. 1>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP 5G?P8B;9D4.  
#D< D4;D45BF>9 < C9D9@9M9A<< HGAF4 BA4 BCD989?S9FES 6 98<A<J4I B5N9@4 

(@3/K) CB E?98GRM9= HBD@G?9: 
#QK =q*n*KC*Ki*�b/KD, (@3/K); 

       789: q 4 B5N9@ CD<;@O 6B?BK9A<S (7DGAF4 C9D98 BF64?B@), @3
;  

 n4 K<E?B J<>?B6 6 K4E; 
KC 4 >BQHH<J<9AF CBF9DP 7DGAF4, ;46<ESM<= BF 84?PABEF< C9D9@9M9A<S < 6<84     
7DGAF4;  

 Ki 4 >BQHH<J<9AF, GK<FO64RM<= 6?<SA<9 G>?BA4 CGF< (F45?. 3); 
 �b 4 >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< K4E4 (�b = 0,85.. .0,9); 

 KD 4 >BQHH<J<9AF D4;DOI?9A<S 7DGAF4 (KD = 1.1-1.3). 

 

 

 

&45?<J4 3 

 КBQHH<J<9AF G>?BA4 @9EFABEF<  
'7B? CB8N9@4, 7D48 Ki '7B? ECGE>4, 7D48 Ki 

0-5 1-0,67 0-5 1-1,33 

5-10 0,67-0,5 5-10 1,33-1,94 

10-15 0,5-0,4 10-15 1,94-2,25 

  15-20 2,25-2,68 

"5N9@ CD<;@O 6B?BK9A<S 
q = !02* bB*sin³*>A/(2tgφ),@3; 

789: !0 4 6OEBF4 BF64?4, @; 
bB 4 L<D<A4 BF64?4, @; 
³ 4 G7B? ;4I64F4, 7D48 (8?S A9CB6BDBFAB7B BF64?4 - ³ = 90°);  
φ4 G7B? 9EF9EF69AAB7B BF>BE4 7DGAF4 (φ = 30-40°);  
>A 4 >BQHH<J<9AF ;4CB?A9A<S 9@>BEF< C9D98 BF64?B@ 5G?P¬8B;9D4 6 8B?SI 98<A<JO 
BF    A4<5B?PL97B 6B;@B:AB7B ;4¬CB?A9A<S (>A = 0,6-0,8). 

          +<E?B J<>?B6 5G?P8B;9D4 6 K4E 
n = 3600/&J; 

789 &J 4 CDB8B?:<F9?PABEFP B8AB7B J<>?4, E: 

&J = tA + t7.I + tI.I + nC • tC + nC.C • tC.C + tB, 

789 tA ,t7.I ,tI.I,tC ,tC.C,tB - EBBF69FEF69AAB CDB8B?:<F9?PABEF< A45BD4 7DGA-F4, 
7DG:9AB7B IB84, IB?BEFB7B IB84, B8AB7B CB6BDBF4 A4 180° (tC = 10420 E), B8AB7B 
C9D9>?RK9A<S E>BDBEF< (tn C = 4-5 E), BCGE>4A<S BF64?4 6 D45BK99 CB?B:9A<9 (tB =1-2 

E); 
CC - K<E?B CB6BDBFB6; 
CC.C- K<E?B C9D9>?RK9A<= E>BDBEF9= FS74K4 6 F9K9A<9 B8AB7B J<>?4. 

tA = lA/(3.6* Kv*vA), 

t7.I = l7.I/(3.6* Kv*v7.I), 



tI.I = (lA +lI.I)/(3.6* Kv*vI.I), 

789: lA, l7.I, (lA +lI.I)4 EBBF69FEF69AAB 8?<AO CGF9= A45BD4 7DGAF4, 7DG:9AB7B <  
IB?BEFB7B IB84, @; 
vA, v7.I, vI.I 4 EBBF69FEF69AAB E>BDBEF< 86<:9A<S 5G?P8B;9D4 CD< A45BD9 7DGAF4, 
7DG:9AB@ < IB?BEFB@ IB89, >@/K (A45BD 7DGAF4 6OCB?ASRF A4 I C9D984K9, 7DG:9AO= 
IB8 4 A4 II <?< III, IB?BEFB= IB8 4 A4 IV <?< ;48A9= C9D984K9); 
Kv 4 >BQHH<J<9AF, GK<FO64RM<= EA<:9A<9 E>BDBEF9= CB ED46A9A<R E D4EK9FAB= 
>BAEFDG>F<6AB= E>BDBEFPR FD4>FBD4 (Kv=0,7...0,75 CD< A45BD9 7DGAF4 < 7DG:9AB@ 
IB89, Kv =0,85...0,9 CD< IB?BEFB@ IB89). 
�?<A4 CGF< A45BD4 7DGAF4: 

lA = q*>CD/(>h*>D*h*bB*sin³), 

789: >CD 4 >BQHH<J<9AF CBF9DP 7DGAF4 6 5B>B6OI 64?<>4I CD< A45BD9 7DGAF4 

(>CD=1.2); 

kh 4 >BQHH<J<9AF A9D46AB@9DABEF< FB?M<AO ED9;49@B= EFDG:>< 7DGAF4 (kh=0,7);  

h 4 7?G5<A4 D9;4A<S 7DGAF4 (FB?M<A4 EFDG:><), @. 

�?<A4 CGF< 7DG:9AB7B IB84 

l7.I = LED - lA, 

789:  LED - ED98ASS 84?PABEFP C9D9@9M9A<S 7DGAF4 (BCD989?S9FES CB J9AFDG 

7DGAFB6OI  @4EE), @. 

�BQHH<J<9AF CBF9DP 7DGAF4: 

�C = 1 3 >1*l7.I, 

789: >1 - BCOFAO= >BQHH<J<9AF, <;@9ASRM<=ES BF 0,0008 8B 0,004, 5B?PL<9 

;A4K9A<S  BFABESFES > EGI<@ EOCGK<@ 7DGAF4@, @9APL<9 4 > E6S;AO@. 

#D< C?4A<DB6>9 CB69DIABEF< Q>EC?G4F4J<BAAGR K4EB6GR CDB-

<;6B8<F9?PABEFP 5G?P8B;9D4 BCD989?SRF 6 98<A<J4I C?BM48< (@2/K): 
#QKC? = 3600*L(bB*sin³-b)*�b/(n((L/3.6v)+tC)), 

789: L  - 8?<A4 C?4A<DG9@B7B GK4EF>4, @; 
b - L<D<A4 C9D9>DOF<S C?4A<DG9@OI CB?BE (b =0,3-0,5); 

n - K<E?B CDBIB8B6 CB B8AB@G @9EFG (n =2-3); 

v - E>BDBEFP 86<:9A<S FS74K4 CD< C?4A<DB6>9, >@/K (II-III C9D984K<). 
1>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP 5G?P8B;9D4: 

#Q.E@ =q*n*KC*Ki*�E@*&E@/KD, 
#Q.E@C? = 3600*L(bB*sin³-b)* �E@*&E@ /(n((L/3.6v)+tC)), 

789: kE@ - >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< E@9AO (kE@ = 0.75-0.8); 

&E@ 3 CDB8B?:<F9?PABEFP E@9AO, K.  

 

 
#D<?B:9A<9 1 

�EIB8AO9 84AAO9 > D4EK9FG 5G?P8B;9D4 



!B@9D 
;484A<S 

"5N9@ 
D45BF V, 

@3
 

�4?PABEFP 
C9D9@9M9-
A<S 7DGAF4 
LED, @ 

�?<A4 
C?4A<DG9@B-
7B GK4EF>4 

L, @ 

'>?BA, 7D48 �DGAF 
#B8N9@ %CGE> 

1 2500 50 200  4 6 %6S;AO= 
2 10 000 70 300 4 8 !9E6S;AO= 

3 30 000 60 250 4 9 %6S;AO= 
4 40 000 90 350 3 4 !9E6S;AO= 

5 70 000 100 400 5 4 %6S;AO= 
 

#D<?B:9A<9 2 
"9IA<K9E>4S I4D4>F9D<EF<>4 5G?P8B;9DB6 

#B>4;4F9?P ��-101 � ��-18 ��-27% ��-110� ��-35% ��-25 

&S7B6O= >?4EE, >! 40 60 100 100 150 150 

�4;B6O= FD4>FBD &-4� #2 &-100 �& &-1301�-1 &-1301�-1 &-180 �% &-180 �# 

$4;@9DO BF64?4, @:       

8?<A4 2,6 3,9 3,2 3,22 3,40 4,43 

6OEBF4 0,95 1,1 1,3 1,3 1,23 1,20 

%D98ASS FB?M<A4 
ED9;49@B= EFDG:>< 
7DGAF4, @ 

0,15 0,13 0,25 0,25 0,16 0,15 

%>BDBEFP 86<:9A<S, 
>@/K: 

      

I 2,2 2,36 3,17 3,17 2,86 2,86 

II 2,67 3,78 3,77 3,77 4,62 4,62 

III 3,23 4,51 4,38 4,38 6,37 6,37 

IV 4,00 6,45 5,22 5,22 8,66 8,66 

;48ASS . 3,99 2,79 3,05 3,05 3,21 3,21 

 

II. �O5D4FP E>D9C9D < BCD989?<FP 97B Q>EC?G4F4J<BAAGR K4EB6GR <  E@9AAGR 
CDB<;6B8<F9?PABEFP.  
1.�O5BD F<CBD4;@9D4 < F<C4 E>D9C9D4 BEGM9EF6?SRF 6 ;46<E<@BEF< BF B5N9@4 D45BF 
(F45?. 4) < 84?PABEF< FD4AECBDF<DB64A<S (6B;><) 7DGAF4 (F45?. 5). 
 

&45?<J4  4 
 9>B@9A8G9@O9 F<CBD4;@9DO E>D9C9DB6 6 ;46<E<@BEF< BF B5N9@4 D45BF 

"5N9@ D45BF, FOE.@3 �@9EF<@BEFP >B6L4 E>D9C9D4, @3
 

0-10  3-4,5  

10-20 6-7 

20-60 7-10 

60-100 10-15 

�B?99 100 15-25 

&45?<J4 5 
Д4?PABEFP FD4AECBDF<DB64A<S 7DGAF4 E>D9C9D4@< 

&<C E>D9C9D4 
#D<J9CAB= %4@BIB8AO= 

�@9EF<@BEFP >B6L4  
E>D9C9D4, @3

 

#D989?O 84?PABEF<  
6B;>< 7DGAF4, @ 

�@9EF<@BEFP >B6L4  
E>D9C9D4, @3

 

#D989?O 
84?PABEF<  

6B;>< 7DGAF4, @ 

�B 4.5 70-250 - - 

6 100-350 �B 8 300-1500 



8 150-550 9-10 400-2500 

10 300-800 15 �B 3000 
15 500-1500 25 �B 5000 

#D<@9K4A<9:  4D>G E>D9C9D4 6O5<D49@ CB CD<?B:9A<R 1 
2. 1>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP E>D9C9DB6 BCD989?S9FES CB 
HBD@G?9 

#QK =q*n*KA*K6/KD 
789: #QK 4 Q>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP E>D9C9D4, @3/K;  

q 4 79B@9FD<K9E>4S 6@9EF<@BEFP >B6L4; @3
;  

n 4 K<E?B J<>?B6 E>D9C9D4 6 K4E; 
KA 4 >BQHH<J<9AF A4CB?A9A<S >B6L4 7DGAFB@ (F45?. 6);  
KD 4 >BQHH<J<9AF D4;DOI?9A<S 7DGAF4 (F45?. 7);  
K6 4 >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< K4E4 (K6=0,85-0,9; 5B?PL<9 
;A4K9A<S - 8?S CD<J9CAOI E>D9C9DB6).  
+<E?B J<>?B6 6 K4E 

n = 3600/&J  
789: &J 4 CDB8B?:<F9?PABEFP J<>?4, @<A. 
#DB8B?:<F9?PABEFP D45BK97B J<>?4 E>D9C9D4 BCD989?SRF CB HBD@G?9 

& J  = tA + t7.I. + t6 +tI.I. + &C.C + &C, 

789: tA 4 CDB8B?:<F9?PABEFP A45BD4 7DGAF4, E;  
t7.I. 4 CDB8B?:<F9?PABEFP 7DG:9AB7B IB84, E;  
t6 4 CDB8B?:<F9?PABEFP 6O7DG;>< HGAF4, E;  
tI.I.  4 CDB8B?:<F9?PABEFP CBDB:A97B (IB?BEFB7B) IB84, E;  
&C.C 4 6D9@S, ;4FD4K<649@B9 A4 C9D9>?RK9A<9 C9D984K >BDB5>< E>BDBEF9=, E;  
&C 4 6D9@S, ;4FD4K<649@B9 A4 CB6BDBFO E>D9C9D4, E. 

&45?<J4 6 
КBQHH<J<9AF A4CB?A9A<S >B6L4 E>D9C9D4 7DGAFB@ 

�<8 7DGAF4 KA 

 59; FB?>4K4 E FB?>4KB@ E Q?964FBDAB= ;47DG;>B= 

%GIB= DOI?O= C9EB> 0,5-0,7 0,8-1,0 1-1,2 

%GC9EP < ED98A<= EG7?<AB> 0,8-0,95 1,0-1,2 1-1.2 

&S:9?O= EG7?<AB> < 7?<A4 0,65-0,75 0,9-1,2 4 

&45?<J4 7 
КBQHH<J<9AF D4;DOI?9A<S 7DGAF4 6 ;46<E<@BEF< BF EBEFBSA<S 7DGAF4 
�<8 7DGAF4 �?4:ABEFP 7DGAF4, 

% 

#?BFABEFP 7DGAF4 
6 9EF9EF69AAB@ 

;4?974A<<; F/@3
 

�A4K9A<9  
>BQHH<J<9AF4 

D4;DOI?9A<S 7DGAF4, �D 
#9EB> 4 1,5-1,6 1-1,2 

%GIB= C9EB> 12-15 1,6-1,7 1,1-1,2 

�?4:AO= #9EB> 7-10 1,5-1,7 1,1-1,2 

%GC9EP ?97>4S 4-6 1,6-1,8 1,2-1,4 

%GC9EP < EG7?<AB> 15-18 1,6-1,8 1,2-1,3 

%G7?<AB> ED98A<= 8-12 1,6-1,8 1,3-1,4 

%GIB= CO?964FO= 17-19 1,65-1,8 1,2-1 ,3 

FS:9?O= EG7?<AB>    

�?<A4 EGI4S 4 1,7-1,8 1,2-1,3 

#DB8B?:<F9?PABEFP >4:8B= <; 69?<K<A tA, t7.I., t6, <  tI.I. BCD989?SRF 89?9A<9@ 
EBBF69FEF6GRM9= 8?<AO CGF< A4 E>BDBEFP 86<:9A<S: 

tA = 3.6*(lA / vA)*�; ; t7.I = 3.6*(l 7.I / v 7.I)*�; ; 



t6 = 3.6*(l6 / v6)*�; ; tI.I = 3.6*(l I.I / v I.I)*�; 
789:  lA, l7.I., l6, <  lI.I - 8?<AO GK4EF>B6 CGF< A45BD4, 7DG:9AB7B IB84, 6O7DG;><, 
IB?BEFB7B IB84, @;  
vA, v7.I., v6, <  vI.I 4 EBBF69FEF6GRM<9 Q?9@9AF4@ J<>?4 E>BDBEF< 86<:9A<S FS74K4 CD< 
A45BD9, 7DG:9AB@ IB89, 6O7DG;>9 < IB?BEFB@ IB89, 6O5<D49@O9 6 EBBF69FEF6<< E 
FS7B6O@< EBCDBF<6?9A<S@< A4 D4;?<KAOI GK4EF>4I CGF< 86<:9A<S E>D9C9D4, >@/K; 
  К3  4 >BQHH<J<9AF, GK<FO64RM<= G69?<K9A<9 CDB8B?:<F9?PABEF< Q?9@9AFB6 
J<>?4  ;4 EK9F D4;7BA4 CD< FDB74A<< E @9EF4, ;4@98?9A<< CD< BEF4AB6>9 < 
C9D9>?RK9A<< C9D984K, CDB5G>EB6>9 86<:<F9?9= CB 7DGAFG (CD< A45BD9 7DGAF4 < 
7DG:9AB@ IB89 �3=1,3...1,4; CD< 6O7DG;>9 7DGAF4 < CBDB:A9@ IB89 �3=1,1...1,2).   

�?<A4 CGF< A45BD4 7DGAF4: 
lA = q*KA*KC/(Kh*h*bA*�D) ; 

789: KC 4 >BQHH<J<9AF CBF9DP 7DGAF4 CD< A45BD9; 
KA 4 E@. F45? 6; 
Kh 4 >BQHH<J<9AF A9D46AB@9DABEF< FB?M<AO EFDG:>< (Kh = 0.7) 

h 4 ED98ASS FB?M<A4 EFDG:>< 7DGAF4 ;4 6D9@S A45BD4, @ (F45?. 8); 
bH 4 L<D<A4 CB?BEO ;4I64F4 7DGAF4 AB:4@< E>D9C9D4 (L<D<A4 >B6L4), @; 
�D 4 E@. F45?. 7. 
 

 

&45?<J4 8 
 9>B@9A8G9@4S FB?M<A4 EFDG:><, E@ 

�@9EF<@BEFP 
>B6L4 E>D9C9D4, 
@3

 

$4;D454FO649@O= 7DGAF 
C9EB> EGC9EP EG7?<AB> 7?<A4 

#D< D45BF9 59; FB?>4K4 
3-4.5 12 12 10 7 

6-7 20 15 12 9 

10 30 20 18 14 

15 35 25 21 16 

#D< D45BF9 E FB?>4KB@ 

6-7 30 25 20 14 

10 30 30 25 18 

15 35 35 30 22 

�?<A4 CGF< 6O7DG;>< 7DGAF4: 
l6 = q*KA / (hE?* bH); 

789: hE? 3 ED98ASS FB?M<A4 E?BS BFEOC>< 7DGAF4 6 A4EOCP (hE? = 0.2-0.3), @. 
      �?<A4 CGF< 7DG:9AB7B IB84 

l7.I = L6 - lA - l6 

789: LB 4 84?PABEFP 6B;>< 7DGAF4, @.  
       �?<A4 CGF< IB?BEFB7B IB84 

lI.I = L6 - l7.I 

      �?S E4@BIB8AOI E>D9C9DB6 69?<K<AO E>BDBEF9= 86<:9A<S BCD989?SRF 
E?98GRM<@ B5D4;B@. 

      %>BDBEFP 86<:9A<S E>D9C9D4 CD< A45BD9 7DGAF4 E?98G9F CD<A<@4FP 
vA=(0,65...0,8)v1 

789: v1 4 C4ECBDFA4S E>BDBEFP E>D9C9D4 A4 C9D6B= C9D984K9 >BDB5>< E>BDBEF9=.  
      %>BDBEFP 86<:9A<S 7DG:9AB7B E>D9C9D4 



 v7x=(05-0,75)vmax, 

789: vmax 4 A4<5B?PL4S C4ECBDFA4S E>BDBEFP E>D9C9D4. 
      %>BDBEFP 86<:9A<S E>D9C9D4 CD< 6O7DG;>9 7DGAF4 <; >B6L4 

v6 = 0.75 vmax 

      %>BDBEFP 86<:9A<S CBDB:A97B E>D9C9D4 
vxx=(0,75-0,85) vmax 

�?S CD<J9CAOI E>D9C9DB6 K4L9 6E97B CD<A<@4RF E>BDBEF< 86<:9A<S, 
EBBF69FEF6GRM<9 AB@9D4@ C9D984K >BDB5>< E>BDBEF9= 7GE9A<KAOI FD4>FBDB6 (F45?. 
9) 

&45?<J4 9 
�B@9D4 C9D984K 7GE9A<KAB7B FD4>FBD4, EBBF69FEF6GRM<9  

D45BK<@ BC9D4J<S@ CD<J9CAB7B E>D9C9D4 
!4<@9AB64A<9 BC9D4J<= !B@9D C9D984K< 

!45BD 7DGAF4 1 

�DG:9AO= IB8:  

7BD<;BAF4?PAO= GK4EFB> 2-4 

CD< 86<:9A<< A4 CB8N9@ 1-2 

�O7DG;>4 2-3 

)B?BEFB= % IB8 3-5 

�D9@S, ;4FD4K<649@B9 A4 CB6BDBFO E>D9C9D4; BCD989?SRF CB HBD@G?9 
Tn = nC * tC , 

789: CC 4 K<E?B CB6BDBFB6 (;46<E<F BF CD<ASFB= EI9@O 86<:9A<S E>D9C9D4); 
tC 4 CDB8B?:<F9?PABEFP B8AB7B CB6BDBF4 (tC = 12&15 E).  
�D9@S, ;4FD4K<649@B9 A4 C9D9>?RK9A<9 C9D984K >BDB5>< E>BDBEF9=, BCD989?SRF 

E?98GRM<@ B5D4;B@: 
Tn.C = nC.C * tC.C , 

789: nC C 4 K<E?B C9D9>?RK9A<= >BDB5>< E>BDBEF9=; 
tC.C - CDB8B?:<F9?PABEFP B8AB7B C9D9>?RK9A<S C9D984K< >BDB5>< E>BDBEF9= (tC.C 

= 4...5 E) .  
 

3. 1>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP E>D9C9D4 BCD989?S9FES CB 
HBD@G?9 

#Q.E@ =q*n*KA*KE@*&E@/KD 
789: #Q.E@ 4 Q>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP E>D9C9D4, @3/E@; 
       KE@ - >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< E@9AO (8?S CD<J9CAOI 
E>D9C9DB6    KE@ =0,8, 8?S E4@BIB8AOI KE@ =0,75); 

        &E@ - CDB8B?:<F9?PABEFP E@9AO, K. 
#D<?B:9A<9 1 

�EIB8AO9 84AAO9 > D4EK9FG E>D9C9D4  
!B@9D ;484A<S "5N9@ D45BF V , @3

 �4?PABEF< 6B;>< 
7DGAF4 LB, @ 

�<8 7DGAF4 

1 9000 200 #9EB> 
2 45 000 350 %GC9EP 
3 50 000 2000 %G7?<AB> ED98A<= 

4 80 000 700 %G7?<AB> FS:9?O= 

5 110 000 2500 �?<A4 
 

#D<?B:9A<9 2 



"9IA<K9E>4S I4D4>F9D<EF<>4 E>D9C9DB6 

#B>4;4F9?P #D<J9CAO9 %4@BIB8AO9 
��-1 #� �3-77� ��-26 ��-11# ��-115 

�@9EF<@BEFP >B6L4, @3
 4,5 8 10 8 15 

 4D>4 54;B6B7B FS74K4 &-4�&&2 &-130  &-180  "��-546# �9?��-531 

,<D<A4 ;4I64F4, @ 2,43 2,72 2,8 2,82 3,00 

%>BDBEFP 86<:9A<S A4 
C9D984K9, >@/K: 

     

I 2,2 3,63 2,86  4>E<@4?PA4S 
II 2,67 4,40 4,62 40 50 

III  3,23 5,12 6,37 

IV 4,00 6,10 8,66 

V 5,18 7,45 11,96 

 

 

�D4>F<K9E>4S D45BF4 № 7 

 9L9A<9 E<FG4J<BAAOI ;484K CB BCD989?9A<R CDB<;6B8<F9?PABEF< B8AB>B6LB6B7B 
Q>E>464FBD4 

 

Ц9?P: "CD989?<FP CDB<;6B8<F9?PABEFP B8AB>B6LB6B7B Q>E>464FBD4. 
 

�BDS8B> 6OCB?A9A<S: 
�O5D4FP B8AB>B6LB6O= Q>E>464FBD < 46FBFD4AECBDF 8?S 6B;>< 7DGAF4, BCD989?<FP 
K4EB6GR < E@9AAGR CDB<;6B8<F9?PABEFP Q>E>464FBD4 < >B?<K9EF6B 46FB@B5<?9=. 
1. �O5BD B8AB>B6LB6B7B Q>E>464FBD4 6 ;46<E<@BEF< BF B5N9@4 D45BF A4 B5N9>F9 
@B:AB CDB<;6B8<FP CB F45?. 1. 

&45?<J4 1 
 9>B@9A8G9@O9 F<CBD4;@9DO Q>E>464FBD4 6 ;46<E<@BEF< BF B5N9@4 D45BF 

 9ESKAO= B5N9@ D45BF, FOE.@3 �@9EF<@BEFP >B6L4 Q>E>464FBD4, 
@3

 

�B 10 0.25-0.4 

10-20 0.4-0.65 

20-60 1-1.6 

60-100 1.6-2.5 

%6OL9 100 2.5 < 5B?99 
 4D>G Q>E>464FBD4 6O5<D4RF CB CD<?B:9A<R 2. 
2. "CD989?9A<9 F<C4 FD4AECBDF4. 
�DG;BCB8N9@ABEFP FD4AECBDFAB= 98<A<JO BCD989?SRF CB HBD@G?9: 

GT = nk*g*´e*KA; 

789:  GT - 7DG;BCB8N9@ABEFP FD4AECBDFAB= 98<A<JO, F; 
nk = 3-6->B?<K9EF6B >B6L9=, 6O7DG:49@OI Q>E>464FBDB@ 6 >G;B6 FD4AECBDF4; g - 

6@9EF<@BEFP >B6L4 Q>E>464FBD4, @3
; 

´e - C?BFABEFP 7DGAF4 6 9EF9EF69AAB@ EBEFBSA<<, F/@3
; 

KA - >BQHH<J<9AF A4CB?A9A<S >B6L4 7DGAFB@ (F45?. 2). 
 #B 6OK<E?9AAB= 7DG;BCB8N9@ABEF< BEGM9EF6?SRF 6O5BD 46FBE4@BE64?B6 
(CD<?B:9A<9 2). 

 



&45?<J4 2 
КBQHH<J<9AF A4CB?A9A<S Q>E>464FBD4 7DGAFB@ 

!4<@9AB64A<9 7DGAF4 �4F97BD<S 7DGAF4 �BQHH<J<9AF A4CB?-
A9A<S, KA 

$4EF<F9?PAO= 7DGAF 1 0.85&0.9 
#9EB>, EGC9EP 1 0.85&0.9 
%G7?<AB> ?97><= 1 0.85&0.9 
%G7?<AB> FS:9?O= < 
7?<A4 :<DA4S, @S7>4S 

2 0.8 

%G7?<AB> < 7?<A4 E 
CD<@9EPR 7D46<S 

3 0.65&0.7 

 

3."CD989?9A<9 K<E?4 FD4AECBDFAOI 98<A<J 

+<E?B FpaAcCoDFAOI 98<A<J BCD989?SRF CB HBD@G?9: 
na = #F / #4 , 

789: #F, #4  -F9IA<K9E>4S CDB<;6B8<F9?PABEFP EBBF69FEF69AAB Q>E>464FBD4 < 
E4@BE64?4,     @3/K. 
&9IA<K9E>4S CDB<;6B8<F9?PABEFP B8AB>B6LB6B7B Q>E>464FBD4 BCD989?S9FES CB 
HBD@G?9: 

#F =60g*nJ*�A /�D , 
789: �D - >BQHH<J<9AF D4;DOI?9A<S 7DGAF4 (F45?. 1.4, ;484K4 1); 
nJ 3 K<E?B J<>?B6 6 @<AGFG. 
+<E?B J<>?B6: 

nJ = 60/&J , 
789: &J 3 CDB8B?:<F9?PABEFP B8AB7B J<>?4 Q>E>464FBD4, E: 

&J = tQ(�>*�E + �>*�³), 
789: tQ 3 D4EK9FA4S CDB8B?:<F9?PABEFP J<>?4 6 GE?B6<SI, CD<ASFOI ;4 QF4?BA 
(7DGAF 1  7DGCCO, G7B? CB6BDBF4 6 C?4A9 ³=900),E 
 �> 3 CDB8B?:<F9?PABEFP >BC4A<S < D4;7DG;>< 6 8B?SI 98<A<JO BF B5M9= 
CDB8B?:<F9?PABEF< J<>?4; 
�> 3 FB :9 8?S CDB8B?:<F9?PABEF< CB6BDBFB6; 
               � ED98A9@ �> = �> = 0.5; 

�E - >BQHH<J<9AF, I4D4>F9D<;GRM<= <;@9A9A<S CDB8B?:<F9?PABEF< BC9D4J<= 
>BC4A<S < D4;7DG;>< CD< C9D9IB89 BF 7DGAF4 I 7DGCCO > 7DGAF4@ 8DG7<I 7DGCC 
(F45?. 3); 
�³ 4 >BQHH<J<9AF, I4D4>F9D<;GRM<= <;@9A9A<S CDB8B?:<F9?PABEF< BC9D4J<=, 
CB6BDBFB6 CD< ;A4K9A<< G7?4 CB6BDBF4, A9 D46AB@ 90° (F45?. 3). 

&45?<J4 3 
�A4K9A<9 >BQHH<J<9AFB6 КE, Кβ 

�DGCC4 7DGAF4 �BQHH<J<9AF 
КE 

'7B? CB6BDBF4, 
7D48 

�BQHH<J<9AF 
Кβ 

I 1.0 70 0,84 

II 1,1 90 1,00 

III 1,5 120 1,25 

IV 1,9 150 1,49 

V 2,1 180 1,74 



&9IA<K9E>GR CDB<;6B8<F9?PABEFP ;9@?96B;AB7B FD4AECBDF4 BCD989?SRF CB 
HBD@G?9 

#4 =60 * Q/T, 

789: Q 4 B5N9@ 7DGAF4 6 >G;B69, CD<6989AAO= > B5N9@G 97B 6 C?BFAB@ F9?9, @3
; 

& 4 CDB8B?:<F9?PABEFP D45BK97B J<>?4 46FBE4@BE64?4, @<A; 
Q = GF / ´9 , 

789: GT 4 7DG;BCB8N9@ABEFP 6O5D4AAB7B 46FBE4@BE64?4, F; 
T=t1+t2+t3+t4+t5, 

789: t1=0,5... 1,0 @<A 4 CDB8B?:<F9?PABEFP CB84K< 46FBE4@BE64?4 CB8 CB7DG;>G; 
t2 4 CDB8B?:<F9?PABEFP CB7DG;><, @<A; 
t3 4 CDB8B?:<F9?PABEFP 7DG:9AB7B CDB5974, @<A; 
t4 4 CDB8B?:<F9?PABEFP D4;7DG;>< 6@9EF9 E @4A96D<DB64A<9@ (t4=1...3 @<A); 
t5 - CDB8B?:<F9?PABEFP CBDB:A97B (IB?BEFB7B) CDB5974, @<A. 
#DB8B?:<F9?PABEFP CB7DG;>< 

t2=60 • Q - K/#F , 
789: �- >BQHH<J<9AF CDB8B?:<F9?PABEF< CB7DG;>< <;-;4 E?GK4=AO9 ;489D:9>       
(�=1,1).  
&4> >4> 6E9 GK4EF>< CGF< E D4;AO@< GE?B6<S@< FDG8AB GK9EFP, FB 
CDB8B?:<F9?PABEFP 7DG:9AB7B < CBDB:A97B CDB597B6 BCD989?SRF E?98GRM<@ 
B5D4;B@: 

t3 = t5 = 60 L/vcp, 

789: L 4 84?PABEFP 6B;>< 7DGAF4, >@; 
vcp 4 ED98ASS E>BDBEFP 46FBFD4AECBDF4, >@/K (F45?. 2.4). 

&45?<J4  4 
!D98ASS E>BDBEFP 46FBE4@BE64?4 

&<C 8BDB7< �4?PABEFP 6B;>< 7DGAF4, >@ 

0,5 1 2 3 4 

�EH4?PFB64S, 
59FBAA4S, 
:9?9;B59FBAA4S 

20 25 35 35 35  

-959ABKA4S < 
7D46<=A4S 

18 22 30 30 30 

�G?O:A4S 16 20 27 27 27 

�DGAFB64S 15 17 25 25 25 

4. 1>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP B8AB>B6LB6B7B Q>E>464FBD4 
#QK = #F / �6 , 
789: #QK — Q>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP Q>E>464FBD4, @3/K; 
�6 — >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< K4E4 (/�6 =0,92...0,96 CD< 
D45BF9 6 BF64?, 4 CD< D45BF9 E CB7DG;>B= 7DGAF4 A4 FD4AECBDF �6 =0,8...0,9). 

 

5. 1>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP B8AB>B6LB6B7B Q>E>464FBD4 
#QE@ = #F *�E@*&E@ , 
789: #QE@ 4 Q>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP, @ъ/с@; 
      �E@ 4 >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< E@9AO(�E@ = 0,75-0,85 

CD< D45BF9 6 BF64?, 4 CD< D45BF9 E CB7DG;>B= 7DGAF4 A4 FD4AECBDF �E@ = 0,65-0,75). 

#D<?B:9A<9 1 



 

�EIB8AO9 84AAO9 > CD4>F<K9E>B@G ;4ASF<R  2 

!B@9D 
;484A<S 

"5N9@ 
D45BF, @3 

�4?PABEFP 
6B;>< 

7DGAF4, >@ 

�<8 7DGAF4 #?BFABEFP 
7DGAF4, 
F/@3 

'7B? CB6BDBF4 
Q>E>464FBD4 CD< 
6O7DG;>9 7DGAF4, 

7D48. 
1 9000 10.5 %GC9EP 1.6 70 

2 15000 1 %G7?<AB> 
?97><= 

1.6 150 

3 30000 2 %G7?<AB> 
FS:9?O= 

1.75 120 

4 50000 4 �?<A4 
@S7>4S 

1.8 180 

5 40000 3 �?<A4 E 
CD<@9EPR 
7D46<S 

1.95 120 

 

#D<?B:9A<9 2 
"9IA<K9E>4S I4D4>F9D<EF<>4 B8AB>B6LB6OI Q>E>464FBDB6 

#B>4;4F9?P 1"- 

3311� 

1"- 

4112� 

1"- 

5111� 

1"- 

4321� 

1"- 

4121� 

10- 
5122� 

1"- 

6122 � 

�@9EF<@BEFP >B6L4, @3
 0,4 0,65 1,0 0,8 0,65 1,6  2,5 

#DB8B?:<F9?PABEFP 
D45BK97B J<>?4, E 

15 15 17 15 17 20 23 

#D<?B:9A<9 3 
"9IA<K9E>4S I4D4>F9D<EF<>4 46FBE4@BE64?B6 

 4D>4 �DG;BCB8N9@ABEFP, F "5N9@ >G;B64, @3
 

���-%��-53� 3,5 5,0 

���-  �-554  5,5 6,0 

#D<J9C-E4@BE64? ���-819 

(���-   �-554 ) 
5,0 6,4 

�4@��-5511 10,0 7,2 

#D<J9C-E4@BE64? ���-8527 

(�4@��- 5511) 

7,0 7,9 

�D��-256�1 12,0 6,0 

 

�D4>F<K9E>4S D45BF4 № 8, 9,10 

 9L9A<9 E<FG4J<BAAOI ;484K CB 6O5BDG @4L<AO 8?S GC?BFA9A<S ;9@?SAB7B CB?BFA4  
 

Ц9?P: �O5D4FP @4L<AG 8?S GC?BFA9A<S ;9@?SAB7B CB?BFA4. 
 

 

 

�BDS8B> 6OCB?A9A<S: 
�O5D4FP >4FB> < BCD989?<FP 97B Q>EC?G4F4J<BAAGR K4EB6GR < E@9AAGR 
CDB<;6B8<F9?PABEFP. 
1.�O5BD F<C4 >4F>4 BEGM9EF6?SRF 6 ;46<E<@BEF< BF I4D4>F9D4 6;4<@B89=EF6<S 97B 
D45BK97B BD74A4 E 7DGAFB@ (F45?. 1) CB CD<?B:9A<R 2. 



&45?<J4 1 
#E?B6<S CD<@9A9A<S >4F>B6 

&<CO >4F>B6 'E?B6<S CD<@9A9A<S 
% 7?48><@< @9F4??<K9E><@< 64?PJ4@< �R5O9 7DGAFO 

�G?4K>B6O9  %6S;AO9  
#A96@BL<AAO9  �R5O9 7DGAFO 

�<5D4J<BAAO9  !9E6S;AO9 
2. "CF<@4?PA4S FB?M<A4 E?BS GC?BFAS9@B7B 7DGAF4 @B:9F 5OFP 6OK<E?9A4 CB 
E?98GRM<@ HBD@G?4@:  
8?S 7?48><I >4F>B6: 
h0 = 95*10*(ώ/ώB)*:(g? *R) - 8?S E6S;AOI 7DGAFB6; 
h0 = 126*10*(ώ/ώB)*:(g? *R) -  8?S A9E6S;AOI 7DGAFB6; 
789: h0 4 BCF<@4?PA4S FB?M<A4 E?BS GC?BFA9A<S, E@; 
 ώ 4 6?4:ABEFP GC?BFAS9@B7B 7DGAF4, %;  
 ώB 4 BCF<@4?PA4S 6?4:ABEFP 7DGAF4, % (F45?. 2); 
  g? 4 ED98A99 ?<A9=AB9 846?9A<9 >4F>4 A4 7DGAF, !/@; 
  R 4 D48<GE 64?PJ4, @.  
%D98A99 ?<A9=AB9 846?9A<9 >4F>4 A4 7DGAF 6OD4:4RF BFABL9A<9@ E<?O FS:9EF< > 
L<D<A9 >4F>4: 
g? = Q / В, 

789: Q 4 E<?4 FS:9EF< >4F>4, !;  

В 4 L<D<A4 >4F>4, @.  
�E?< >4FB> <@99F A9E>B?P>B 64?PJ96, FB E<?4 FS:9EF< >4F>4 D4ECD989?S9FES A4 6E9 
64?PJO. 

&45?<J4 2 

�DGAF "CF<@4?PA4S 
#9EK4AO= 7-10 

%GC9EK4AO= 9-15 

%G7?<A<EFO= 12-20 

�?<AO 20-30 

8?S >G?4K>B6OI >4F>B6 
h=0,65(L+2,5b-hp), 

789: L 4 8?<A4 >G?4K>4 (F45?. 3.3), E@; 
b 4 @<A<@4?PAO= CBC9D9KAO= D4;@9D BCBDAB= CB69DIABEF< >G?4K>4 (F45?. 3), E@; 
hp 4 FB?M<A4 D4;DOI?9AAB7B E?BS (F45?. 3), E@. 

&45?<J4 3 

�4D4@9FDO >G?4K>B6OI >4F>B6 
&<C >4F>4 &B?M<A4 

D4;DOI?9AAB7B 
E?BS, E@ 

8?<A4 >G?4K>4, 
E@ 

 <A<@4?PAO= 
CBC9D9KAO= 
D4;@9D BCBDAB= 
CB69DIABEF< 
>G?4K>4 

 4EE4 E 54??4E-
FB@, F 

�97><= 4-6 19-25 5-7 8-10 

%D98A<= 6-10 25-30 9-10 16-18 

&S:9?O= 10-15 �B 40 11-14 28-30 

 

�E?< <;69EFAO 8<4@9FD 64?PJ4 E >G?4K>4@< �> < 59; >G?4K>B6 �5, FB 8?<AG >G?4K>4 
@B:AB BCD989?<FP: 

�CF<@4?PA4S 6?4:ABEFP 7DGAFB6 



L = �> - �5/2; 

�?S CA96@B>4F>B6: 
ho = 2*(ώ/ώB)*:( Q /ợED), 

789: Q 3  E<?4 FS:9EF<, CD<IB8SM4SES A4 B8AB >B?9EB CA96@B>4F>4, >!; 
ợED 3 ED98A99 846?9A<9 A4 7DGAF,  C4: 

ợED = $/(1-Ψ), 
  789: $ 3 846?9A<9 6B;8GI4 6 L<A9 (F45?. 4),  C4; 
Ψ 3 >BQHH<J<9AF :9EF>BEF< L<AO (F45?. 5).     

&45?<J4 4 

�B>4;4F9?< BCF<@4?PAOI D9:<@B6 D45BFO CA96@B>4F>B6 
#B>4;4F9?<  �DGAFO  

C9EK4AO= EGC9EK4AO= %G7?<A<EFO=, 7?<AO 

�46?9A<9 6B;8GI4 6 L<A9,  #4 0.2 0.3-0.4 0.5-0.6 

#BFD95AB9 K<E?B CDBIB8B6 2-3 3-4 5-6 

&45?<J4 5 

�A4K9A<9 >BQHH<J<9AFB6 :9EF>BEF< L<AO  
�46?9A<9 6B;8GI4 6 L<A9,  #4 �BQHH<J<9AF :9EF>BEF< L<AO 

0,1 0,6 

0,2 0,5 

0,3 0,4 

0,4 0,3 

0,5 6,2  

0,6 0,15 

3.1>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP >4F>B6 
#D< GC?BFA9A<< 7DGAFB6 CDB<;6B8<F9?PABEFP >4F>B6 BJ9A<64RF 6 98<A<J4I 
C?BM48< (@2/K). 
1>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP 6 98<A<J4I C?BM48< BCD989?S9FES 
CB HBD@G?9: 

#1.+ = v(B-C)*kb/n, (@2/K); 
789: v 3 E>BDBEFP 86<:9A<S >4F>4, @/K; 
� 3 L<D<A4 G>4FO649@B= CB?BEO, @; 
% - L<D<A4 CB?BEO  C9D9>DOF<S (E=0.15&0.2)@; 
 kb 3 >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< K4E4 (kb = 0.8-0.9); 

 n 3 K<E?B CDBIB8B6 CB B8AB@G @9EFG. 
1>EC?G4F4J<BAA4S K4EB64S CDB<;6B8<F9?PABEFP 6 98<A<J4I B5N9@4: 

#1.+.1 = #1.+* h0, (@3/K). 
4.1>EC?G4F4J<BAA4S E@9AA4S CDB<;6B8<F9?PABEFP >4F>B6 6 98<A<J4I C?BM48< < 
B5N9@4 : 

#1.E@ = v(B-C)*kE@*&E@/n, (@2/K); 
#1.E@1 = #1.E@* h0, (@3/K). 

789: kE@ - >BQHH<J<9AF <ECB?P;B64A<S D45BK97B 6D9@9A< E@9AO (kE@ = 0.75-0.8); 

&E@ 3 CDB8B?:<F9?PABEFP E@9AO, K. 
#D<?B:9A<9 1 

 
�EIB8AO9 84AAO9 > D4EK9FG 

!B@9D ;484A<S �<8 7DGAF4 �?4:ABEFP 
ώ, % 

+<E?B CDBIB8B6 
C A9E6S;AO= E6S;AO= 

1 #9EK4AO= %G7?<A<EFO= 5/8 6/4 



2 %GC9EK4AO=  7/9 8/6 

3 #9EK4AO= �?<A4 4/15 5/3 

4 %GC9EK4AO= » 8/18 7/5 

5 #9EK4AO=  6/16 9/7 

#D<@9K4A<9: K<E?<F9?P 3 A9E6S;AO= 7DGAF, ;A4@9A4F9?P - E6S;AO= 7DGAF. 
 

#D<?B:9A<9 2 
"9IA<K9E><9 I4D4>F9D<EF<>< >4F>B6 

#B>4;4F9?P % 7?48><@< 
64?PJ4@< 

�G?4K>B6O9 #A96@BL<AAO9 

�'-

50 

�' - 
49� 

Д'-26 �'- 

32� 

�'-30 �'- 

39� 

�'- 

16� 

�'-21 

 4EE4, F:         

E 54??4EFB@ 8 18 9 18 12,5 25 35,9 56,7 

59; 54??4EF4 6,5 11 4,7 9 4 6 25,4 27,8 

�<4@9FD 64?PJB6, @:   % >G?4K>4@<    

C9D98A97B 1 1,3 1,8 1,8     

ED98A97B 4 1,3 �9; >G?4K>B6    

;48A97B 1,3 1,3 1,4 1,4     

+<E?B 64?PJB6 
(E9>J<=) 

2 3 1 1 5 5 5 4 

,<D<A4 GC?BFAS9@B= 
CB?BEO,@ 

1,8 1,3 1,8 2,6 2,2 2,6 2,6 2,7 

 

  



4  9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R < CB87BFB6>9 > ;4M<F9 CD4>F<K9E><I 

D45BF 

"5GK4RM<=ES 6 CDBJ9EE9 6OCB?A9A<S < CB87BFB6>< > ;4M<F9 CD4>F<K9E>B= 

D45BFO DG>B6B8EF6G9FES @9FB8<K9E><@< G>4;4A<S@< CB 6OCB?A9A<R CD4>F<K9E><I 

D45BF, D4;D45BF4AAO@< CD9CB8464F9?S@<. 

� F9K9A<9 6E97B C9D<B84 6OCB?A9A<S CD4>F<K9E>B= D45BFO B5GK4RM<=ES 

@B:9F CBE9M4FP >BAEG?PF4J<< CD9CB8464F9?S CB 6BCDBE4@, E6S;4AAO@ E 

6OCB?A9A<9@ CD4>F<K9E>B= D45BFO. 

�OCB?A9A<9 CD4>F<K9E>B= D45BFO FD95G9F BF B5GK4RM97BES CD<?9:4A<S < 

CDBH9EE<BA4?<;@4, F6BDK9E>B7B CB8IB84, BF69FEF69AABEF<. 

"HBD@?9A<9 CD4>F<K9E>B= D45BFO 6OCB?AS9FES 6 EBBF69FEF6<< E FD95B64A<S@< 

> BHBD@?9A<R F9>EFB6B= < 7D4H<K9E>B= 8B>G@9AF4J<< (ABD@B>BAFDB?P). 

#B87BFB6>G > ;4M<F9 A9B5IB8<@B A4K<A4FP E CB6FBD9A<S < <;GK9A<S 

F9BD9F<K9E>B7B @4F9D<4?4, DG>B6B8EF6GSEP D9>B@9A8G9@B= ?<F9D4FGDB= < 

@9FB8<K9E><@< @4F9D<4?4@<. $4;D45BF4FP C?4A ;4M<FO, EB7?4EAB EB89D:4A<R 

CD4>F<K9E>B= D45BFO < CB87BFB6<FP BEAB6AO9 6O6B8O B CDB89?4AAB= D45BF9. 

КD<F9D<< BJ9A>< ;4M<FO CD4>F<K9E>B= D45BFO 

"BF?<KAB" �4M<F4 CDB6989A4 EB7?4EAB C?4AG ;4M<FO. ВE9 
D4;89?O BE69M9AO 6 CB?AB@ B5N9@9. �4M<F4 
6OEFDB9A4 ?B7<KAB. 

"IBDBLB" �4M<F4 CDB6989A4 EB7?4EAB C?4AG ;4M<FO. �9 6E9 
D4;89?O BE69M9AO 6 CB?AB@ B5N9@9. �95B?PL<9 
BL<5>< 6 ?B7<KABEF< <;?B:9A<S @4F9D<4?4. 

"G8B6?9F6BD<F9?PAB" �?4A ;4M<FO A9 6O89D:4A.  4;89?O BE69M9AO A9 6 
CB?AB@ B5N9@9. �4DGL9A<9 6 ?B7<KABEF< 
<;?B:9A<S @4F9D<4?4. 

"A9G8B6?9F6BD<F9?PAB" �FEGFEF6G9F EFDG>FGD4 ;4M<FO. �< B8<A <; 
D4;89?B6 A9 BE69M9A 6 CB?AB@ B5N9@9. �FEGFEF6<9 
?B7<KABEF< 6 <;?B:9A<< @4F9D<4?4. 

 

  



5 �<F9D4FGD4, <AF9DA9F- <;84A<S 

#9D9K9AP GK95AOI <;84A<=, <AF9DA9F - D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO: 

5.1 "EAB6A4S ?<F9D4FGD4: 

�BJ9A>B, �. �. %FDB<F9?PAO9 @4L<AO : GK95A<> / �.�. �BJ9A>B, �.�. �DBAB6. 4 

 BE>64 : �!($�- , 2023. 4 533 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - 
ISBN 978-5-16-014250-0. - &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/1221359 (84F4 B5D4M9A<S: 18.05.2023). 3 $9:<@ 
8BEFGC4: CB CB8C<E>9. 

 

5.2 �BCB?A<F9?PA4S ?<F9D4FGD4: 

�BJ9A>B, �. �. %FDB<F9?PAO9 @4L<AO : GK95A<> / �.�. �BJ9A>B, �.�. �DBAB6. 4 

 BE>64 : �!($�- , 2021. 4 533 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - 
ISBN 978-5-16-014250-0. - &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/972145 (84F4 B5D4M9A<S: 20.05.2023) 

5.3 !BD@4F<6AB-F9IA<K9E>4S ?<F9D4FGD4: 

�"%& 21.508-2020 %#�%. #D46<?4 6OCB?A9A<S D45BK9= 8B>G@9AF4J<< 79A9D4?PAOI 
C?4AB6 CD98CD<SF<=, EBBDG:9A<= < :<?<MAB-7D4:84AE><= B5N9>FB6. 

�"%& 5180-2015. �DGAFO.  9FB8O ?45BD4FBDAB7B BCD989?9A<S H<;<K9E><I 
I4D4>F9D<EF<> 

�"%& 25100-2011 �DGAFO. �?4EE<H<>4J<S 

�"%& 530-2012 �<DC<K < >4@9AP >9D4@<K9E><9. "5M<9 F9IA<K9E><9 GE?B6<S. 

�"%& 6787-2001 #?<F>< >9D4@<K9E><9 8?S CB?B6. &9IA<K9E><9 GE?B6<S 

%!<# 12-03-2001. �9;BC4EABEFP FDG84 6 EFDB<F9?PEF69. +4EFP 1. "5M<9 FD95B64A<S: 

%!<# 12-04-2002. �9;BC4EABEFP FDG84 6 EFDB<F9?PEF69. +4EFP 2. %FDB<F9?PAB9 
CDB<;6B8EF6B 

�1%! - 2020. �BEG84DEF69AAO9 Q?9@9AFAO9 E@9FAO9 ABD@O A4 B5M9EFDB<F9?PAO9 
D45BFO. 

�1%!-2020-46. $45BFO CD< D9>BAEFDG>J<< ;84A<= < EBBDG:9A<=. �BEEFDB= $BEE<<. 

%# 45.13330.2017. �>FG4?<;<DB64AA4S D984>J<S %!<# 3.02.01-87 �9@?SAO9 
EBBDG:9A<S, BEAB64A<S < HGA84@9AFO 

%# 70.13330.2012. !9EGM<9 < B7D4:84RM<9 >BAEFDG>J<<. �>FG4?<;<DB64AA4S 
D984>J<S %!<# 3.03.01-87 

%# 47.13330.2016. �!��!�$!/� ��/%��!�3 ��3 %&$"�&��0%&�� 
"%!"�!/� #"�"��!�3 �>FG4?<;<DB64AA4S D984>J<S %!<# 11-02-96 



%!<# 12-01-2004 "D74A<;4J<S EFDB<F9?PEF64 

%# 48.13330.2019. "D74A<;4J<S EFDB<F9?PEF64 

%# 11.-105-97. �A:9A9DAB-79B?B7<K9E><9 <;OE>4A<S 8?S EFDB<F9?PEF64. 
 


