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�����!�� 

&9IAB?B7<K9E>4S BC9D4J<S D9@BAFAB7B CDB<;6B8EF64  S6?S9FES 

BEAB6AO@ D4EK9FAO@  Q?9@9AFB@  F9IAB?B7<K9E>B7B CDBJ9EE4. �D9@S 

B5D45BF>< 89F4?< < E959EFB<@BEFP 6OCB?A9A<S BC9D4J<< E?G:4F >D<F9D<9@, 

I4D4>F9D<;GRM<@ J9?9EBB5D4;ABEFP  99 D9@BAF4 E GK9FB@ ;484AAB= 

CDB<;6B8EF69AAB= CDB7D4@@O 6 BCD989?9AAOI BD74A<;4J<BAAB- 

F9IA<K9E><I GE?B6<SI. &9IA<K9E>4S ABD@4 6D9@9A<, BCD989?SRM4S ;4FD4FO 

6D9@9A< A4 6OCB?A9A<9 BC9D4J<<, E?G:<F BEAB6B= 8?S BC?4FO D45BFO 

EF4ABKA<>G, >4?P>G?SJ<< E959EFB<@BEF<  BFD9@BAF<DG9@B=  89F4?<. !4 

BEAB69 F9IA<K9E><I ABD@ 6D9@9A< D4EEK<FO64RFES 8?<F9?PABEFP 

CDB<;6B8EF69AAB7B J<>?4, CBFD95AB9 >B?<K9EF6B EF4A>B6, <AEFDG@9AFB6, 

D45BK<I, BCD989?S9FES CDB<;6B8EF69AA4S C?BM48P GK4EF>B6 < J9IB6. !BD@4 

LFGKAB7B 6D9@9A< S6?S9FES B8A<@ <; BEAB6AOI H4>FBDB6 8?S BJ9A>< 
EB69DL9AEF64 F9IAB?B7<K9E>B7B CDBJ9EE4 < 6O5BD4 A4<5B?99 
CDB7D9EE<6AB7B 64D<4AF4 B5D45BF>< 89F4?<. 

� A4EFBSM99 6D9@S <;69EFAB @AB7B D4;?<KAOI ECBEB5B6 

6BEEF4AB6?9A<S <;ABL9AAOI 46FB@B5<?PAOI 89F4?9=. �?S B59EC9K9A<S 

A489:ABEF< 46FB@B5<?S AG:AB CD46<?PAB 6O5D4FP CB8IB8SM<= 8?S >4:8B= 

>BA>D9FAB= 89F4?< ECBEB5 6BEEF4AB6?9A<S. � 8?S FB7B, KFB5O Q>EC?G4F4J<S 

BFD9@BAF<DB64AAB7B 46FB@B5<?S 5O?4 Q>BAB@<K9E>< QHH9>F<6AB= A48B 

6O5D4FP <; 6E9I 6B;@B:AOI 8?S 84AAB= 89F4?< ECBEB5B6 6BEEF4AB6?9A<S 

F4>B=, >BFBDO= 5O B59EC9K<? A9B5IB8<@GR 8B?7B69KABEFP CD< @<A<@4?PAOI 

;4FD4F4I A4 98<A<JG FD4AECBDFAB= D45BFO. 
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#$��&�+�%��3 $��"&� 1 

&�)!�+�%�"� !"$ �$"��!�� %&�!"+!/) $��"& 

(4 K4E4) 
 
 

*��0 $��"& 

#D<B5D9F9A<9 CD4>F<K9E><I A46O>B6 CDB9>F<DB64A<S BC9D4J<<, 

D9:<@B6 D9;4A<S < D4EK9F4 F9IA<K9E>< B5BEAB64AAOI ABD@ 6D9@9A<. 

 
%"��$��!�� $��"&/: <;GK<FP <EIB8AO9 84AAO9 < GSEA<FP J9?P 

BC9D4J<<, A4;A4K<FP EBEF46 BC9D4J<<, CB8B5D4FP B5BDG8B64A<9, 

CD<ECBEB5?9A<9, <AEFDG@9AF (D9:GM<= < <;@9D<F9?PAO=), A4;A4K<FP D9:<@ 

D9;4A<S < CDBABD@<DB64FP BC9D4J<R 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
CBASF<S B F9IAB?B7<K9E>B@ CDBJ9EE9 < BC9D4J<<, D4EK9F F9IA<K9E><I 

ABD@ EF4ABKAOI D45BF. 
'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 

D4EEK<FO64FP 7?G5<AG D9;4A<S, BCD989?SFP E>BDBEFP < GE<?<9 D9;4A<S, 
D4EEK<FO64FP @4L<AAB9 (BEAB6AB9) 6D9@S < EG@@<DB64FP 97B CB C9D9IB84@ 

A4 BC9D4J<R. 
(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 

< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 

F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 
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А�&'А�0!"%&0 &Е /: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= EC9J<4?<EF B5S;4A ;A4FP A9 FB?P>B 
F9IAB?B7<R B5D45BF>< A4 EF4A>4I, AB F9IAB?B7<K9E><9 BC9D4J<< 84?PA9=L9= 

B5D45BF>< 89F4?<. 

 
$�%+�& &�)!�+�%��)   !"$    �$� �!�   !�   &"��$!/�, 

%��$���0!/�, ($���$!/� � ,��("���0!/� $��"&/ 

 
 

&�"$�&�+�%��3 +�%&0 

!BD@<DB64A<9 EF4ABKAOI D45BF. "EAB6AO9 CB?B:9A<S 
!BD@<DB64A<9 FDG84 GEF4A46?<649F ;4FD4FO A9B5IB8<@B7B 6D9@9A< A4 

<;7BFB6?9A<9 84AAB7B CD98@9F4 FDG84 A4 84AAB@ CD98CD<SF<<, F.9. ABD@G 
FDG84 3 >BA>D9FAB9 6OD4:9A<9 @9DO FDG84. 

!BD@O FDG84 6 CDB<;6B8EF69 6OCB?ASRF 64:AO9 HGA>J<< <;@9D<F9?S 
CDB<;6B8<F9?PABEF< FDG84, @9DO ;4FD4F FDG84 < 6B;A47D4:89A<S ;4 FDG8. 

36?SSEP <;@9D<F9?9@ GDB6AS CDB<;6B8<F9?PABEF< FDG84, ABD@4 ;4FD4F FDG84 

6OCB?AS9F HGA>J<R ED98EF64, <AEFDG@9AF4 GCD46?9A<S CDB<;6B8EF6B@. #D< 

CB@BM< ABD@O BJ9A<649FES GDB69AP CDB<;6B8<F9?PABEF< FDG84. �4> @9D4 

;4FD4F FDG84 ABD@4 S6?S9FES BEAB6B= D4EK9F4 < GK9F4 @AB7<I CB>4;4F9?9= 

CDB<;6B8EF69AAB-IB;S=EF69AAB= 89SF9?PABEF< CD98CD<SF<S. !4 BEAB69 ABD@ 

6O5<D4RFES 64D<4AFO >BAEFDG>J<< <;89?<S, ECBEB5O BEGM9EF6?9A<S 

F9IAB?B7<K9E><I CDBJ9EEB6, @9FB8O BD74A<;4J<< CDB<;6B8EF64, FDG84 < 

GCD46?9A<S. �4> @9D4 6B;A47D4:89A<S ;4 FDG8 ABD@4 S6?S9FES BEAB6B= 

D4EK9F4 ;4D45BFAB= C?4FO, 99 8<HH9D9AJ<4J<< CB >B?<K9EF6G < >4K9EF6G 

FDG84. 

� GE?B6<SI D9@BAFAB7B CDB<;6B8EF64 L<DB>B <ECB?P;GRFES D4;?<KAO9 
@9FB8O B5D45BF>< A4 FB>4DAOI, HD9;9DAOI, E69D?<?PAOI, L?<HB64?PAOI < 

8DG7<I EF4A>4I. 

#9D6O@ QF4CB@ ABD@<DB64A<S FDG84 CD< @9I4A<K9E>B= B5D45BF>9 
89F4?<, 6OCB?AS9@B= A4 @9F4??BD9:GM<I EF4A>4I, S6?S9FES A4;A4K9A<9 
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D9:<@B6 D9;4A<S.  �O5BD < D4EK9F D9:<@B6  D9;4A<S ;4>?RK49FES 6 

GEF4AB6?9A<< 7?G5<AO D9;4A<S t, CB84K< S, K<E?4 C9D9IB8B6 (D45BK<I IB8B6) 

i < E>BDBEF< D9;4A<S CD< 8BCGEF<@OI GE<?<SI D9;4A<S < @BMABEF<, 

A9B5IB8<@B= 8?S   B5D45BF><.  �O5D4AAO9 D9:<@O D9;4A<S 8B?:AO 

B59EC9K<64FP,  6 ;46<E<@BEF<  BF CD<ASFOI >D<F9D<96, A4<5B?PLGR 

CDB<;6B8<F9?PABEFP FDG84 <?< A4<@9APLGR EFB<@BEFP B5D45BF>< 89F4?< CD< 

B5S;4F9?PAB@ 6OCB?A9A<< FD95B64A<= > FBKABEF< < >4K9EF6G CB69DIABEFAB7B 

E?BS <;89?<S. 

!BD@<DB64A<9 >4:8B7B 6<84 B5D45BF>< A4 @9F4??BD9:GM<I 
EF4A>4I 6>?RK49F BCD989?9A<9: 

BEAB6AB7B F9IAB?B7<K9E>B7B 6D9@9A<; 

6ECB@B74F9?PAB7B 6D9@9A<: A4 GEF4AB6>G < EASF<9 89F4?<, E6S;4AAB7B E 
C9D9IB8B@ A4 >B@C?9>E CD<9@B6, A9 6BL98L<I 6 C9D9IB8, F.9. A4 GCD46?9A<9 
EF4A>B@, A4 <;@9D9A<9 B5D454FO649@B= CB69DIABEF<; 

6D9@9A< A4 BD74A<;4J<BAAB-F9IA<K9E>B9 B5E?G:<64A<9 D45BK97B 
@9EF4, A4 BF8OI < ?<KAO9 A48B5ABEF<; 

CB87BFB6<F9?PAB-;4>?RK<F9?PAB7B 6D9@9A<. 

� B5M9@ 6<89 ABD@4 6D9@9A< BCD989?S9FES CB HBD@G?9: 
 

 " ý " B  " 6  " 8BC "C . ; . / n8 (1.1) 

789 "B 

 
- BEAB6AB9 @4L<AAB9 F9IAB?B7<K9E>B9 6D9@S, 6 @<A.; 

& 
6 
 
- 6ECB@B74F9?PAB9 6D9@S, 6 @<A.; 

 

& 8BC - 8BCB?A<F9?PAB9 6D9@S, F.9. 6D9@S A4 BD74A<;4J<BAAB- 
F9IAB?B7<K9E>B9 B5E?G:<64A<9 D45BK97B @9EF4, A4 BF8OI < ?<KAO9 
A48B5ABEF<, 6 @<A.; 

"C . ;. - CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S, 6 

@<A.; n8 - >B?<K9EF6B 89F4?9= 6 C4DF<<, LFG>. 
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Г?G5<A4 D9;4A<O. 

�?G5<AB= D9;4A<S - A4;O649FES D4EEFBSA<9 @9:8G B5D454FO649@B= < 

B5D45BF4AAB= CB69DIABEFS@<, <;@9D9AAB9 C9DC9A8<>G?SDAB > CBE?98A9=. 

�?G5<A4 D9;4A<S <;@9DS9FES 6 @@ < B5B;A4K49FES 5G>6B= t . 

#D< B5D45BF>9 J<?<A8D<K9E><I CB69DIABEF9= 7?G5<A4 D9;4A<S 
BCD989?S9FES CB HBD@G?9: 

 

t ýð D  d , (1.2) 
 2   

789    D - 8<4@9FD 89F4?< 8B B5D45BF><, 6 @@; 

d - 8<4@9FD 89F4?< CBE?9 B5D45BF><, 6 @@. 

#D< L?<HB64A<< C?BE>BEF9= 7?G5<A4 D9;4A<S CD98EF46?S9F EB5B= 
FB?M<AG E?BS @9F4??4, >BFBDO= EA<@49FES ;4 84AAO= CDBIB8, < BCD989?S9FES 
E?98GRM<@ B5D4;B@: 

t ý H  h, (1.3) 

789 H - 6OEBF4 B5D454FO649@B= CB69DIABEF< 89F4?< 8B CDBIB84 D9:GM97B 

<AEFDG@9AF4 6 @@; 

h - 6OEBF4 B5D454FO649@B= CB69DIABEF< 89F4?< CBE?9 CDBIB84 D9:G- 

M97B <AEFDG@9AF4 6 @@. 

#B84G4. #B84K9= A4;O649FES 69?<K<A4 C9D9@9M9A<S D9:GM97B <AEFDG- 

@9AF4 BFABE<F9?PAB B5D454FO649@B= 89F4?< (<?< B5D454FO649@B= 89F4?< 

BFABE<F9?PAB D9:GM97B <AEFDG@9AF4), CDB=89AA4S ;4 BCD989?9AAO= BFD9;B> 

6D9@9A<. 

�6<:9A<9 CB84K< @B:9F 5OFP A9CD9DO6AO@ (FBK9A<9» E69D?9A<9, 

HD9;9DB64A<9) <?< CD9DO6<EFO@ (EFDB74A<9, 8B?5?9A<9). 

#B84K4 B5B;A4K49FES 5G>6B= s <;@9DS9FES 6 @<??<@9FD4I. 

#D< B5D45BF>9 89F4?9= A4 @9F4??BD9:GM<I EF4A>4I D4;?<K4RF FD< 
6<84 CB84K: 

#B84K4 @<AGFA4S, F. 9. 69?<K<A4 C9D9@9M9A<S D9:GM97B <AEFDG@9AF4 
BFABE<F9?PAB B5D454FO649@B= 89F4?< <?< B5D454FO649@B= 89F4?< BFABE<- 
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F9?PAB D9:GM97B <AEFDG@9AF4 ;4 6D9@S, D46AB9 1 @<A., <;@9DS9FES 6 

@<??<@9FD4I 6 @<AGFG < B5B;A4K49FES s @@/@<A. 

#B84K4 ;4 B8<A B5BDBF (<?< 86B=AB= IB8) <AEFDG@9AF4 <?< B5D454FO649@B= 

89F4?< <;@9DS9FES 6 @<??<@9FD4I A4 B5BDBF (<?< 86B=AB= IB8) < B5B;A4K49FES s 

@@/B5 <?< s @@/86. IB8.  9:8G @<AGFAB= CB84K9= s@ < 

CB84K9= A4 B8<A B5BDBF s <@99FES E?98GRM4S ;46<E<@BEFP: 
 

s ýð s@ , @@/B5, (1.4) 

 n   

s @ ý s  n , @@/@<A, 
 

(1.5) 

789 n - K<E?B B5BDBFB6 B5D454FO649@B= 89F4?< <?< D9:GM97B <AEFDG@9AF4 6 

1 @<A. 

 
#B84K4 A4 B8<A ;G5 CD< D45BF9 @AB7B?9;6<=AO@ <AEFDG@9AFB@, 

A4CD<@9D HD9;4@< <;@9DS9FES 6 @<??<@9FD4I A4 B8<A ;G5 < B5B;A4K49FES sz 

@@/;G5.  9:8G CB84K9= A4 B8<A ;G5 sz < CB84K4@< s < s@ <@99FES E?98GRM4S 

;46<E<@BEFP: 

s ý s@ , @@/;G5, (1.6) 
z
 n  z 

 

 

s ý s , @@/;G5, (1.7) 
z 

z
 

 

 

s @ ý s z  z  n , @@/@<A, (1.8) 

 
s ý s z  z , @@/B5 , (1.9) 

789 z - K<E?B ;G5P96 D9:GM97B <AEFDG@9AF4. 
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%FB=>BEFP D9:GM97B <AEFDG@9AF4. "EAB6AO@< >D<F9D<S@< 
6O7B8ABEF< D9:<@B6 D9;4A<S E?G:4F E959EFB<@BEFP B5D45BF>< < 

CDB<;6B8<F9?PABEFP, >BFBDO9 ;46<ESF BF CD46<?PAB 6O5D4AAB= EFB=>BEF< 
<AEFDG@9AF4. 

#B8 EFB=>BEFPR D9:GM97B <AEFDG@9AF4 CBA<@49FES 8?<F9?PABEFP 

D45BFO D9:GM97B <AEFDG@9AF4 6 @<AGF4I @4L<AAB7B 6D9@9A< @9:8G 86G@S 

97B C9D9FBK>4@<  9:8G E>BDBEFPR D9;4A<S ?R5B7B D9:GM97B <AEFDG@9AF4 < 

6D9@9A9@ 97B D45BFO 8B ;4FGC?9A<S, F. 9. EFB=>BEFPR, EGM9EF6G9F 

;46<E<@BEFP, 6OD4:4RM4SES HBD@G?B= 
 

õ ýð A  
, @/@<A, (1.10) 

 

T m 

789 õ - E>BDBEFP D9;4A<S 6 @/@<A; 

T - EFB=>BEFP D9:GM97B <AEFDG@9AF4 6 @<AGF4I @4L<AAB7B 6D9@9A<; 

A < m - EBBF69FEF69AAB >BQHH<J<9AF < CB>4;4F9?P EF9C9A<, ;46<ES- 

M<9 BF E6B=EF6 @4F9D<4?4 D9:GM97B <AEFDG@9AF4 B5D454FO649@B7B 
@4F9D<4?4 < GE?B6<= D9;4A<S. 

�?S C9D9EK9F4 E>BDBEF< D9;4A<S 6 ;46<E<@BEF< BF 6O5D4AAB= 
EFB=>BEF< D9:GM97B <AEFDG@9AF4 CB?P;GRFES HBD@G?B= 

ö ö
m

 
÷
 T   ÷ , @/@<A, (1.11) 

T1 T 

T 
ø 

1 øð

789 õT1 - <E>B@4S E>BDBEFP D9;4A<S 6 @/@<A, 

T1 - 6O5D4AA4S EFB=>BEFP 6 @<AGF4I @4L<AAB7B 6D9@9A<; T - 84AA4S 

EFB=>BEFP (EFB=>BEFP CB ABD@4F<64@) 6 @<A.; õT - E>BDBEFP D9;4A<S 6 mImuh, 

EBBF69FEF6GRM4S 84AAB= (ABD@4F<6AB=) EFB=>BEF< <AEFDG@9AF4 T 6 @<A. 

!BD@4 EFB=>BEF< D9:GM97B <AEFDG@9AF4 4 QFB 6D9@S 97B D45BFO 8B 
;4FGC?9A<S, CD< >BFBDB@ D9:GM<9 7D4A< <AEFDG@9AF4 8BEF<74RF BCD989?9A- 

AB7B <;ABE4. +9@ @9APL9 EFB=>BEFP D9:GM97B <AEFDG@9AF4 (6 @<AGF4I 
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@4L<AAB7B 6D9@9A<), F9@ 5B?PL9 @B:AB 8BCGEF<FP E>BDBEFP D9;4A<S CD< 

CDBK<I B8<A4>B6OI GE?B6<SI, EB7?4EAB CD<6989AAB= 6OL9 HBD@G?9. !B E 

G69?<K9A<9@ E>BDBEF< D9;4A<S 5OEFD99 <;A4L<649FES D9:GM<= <AEFDG@9AF ' 

<, E?98B64F9?PAB, 6B;D4EF4RF D4EIB8O A4 <AEFDG@9AF, 6 D9;G?PF4F9 K97B, 

A4K<A4S E A9>BFBDB= E>BDBEF< D9;4A<S, B5M4S EFB<@BEFP B5D45BF>< CB6O- 

L49FES. 

� CD4>F<>9 D45BFO CD98CD<SF<S 6 ;46<E<@BEF< BF CDB<;6B8EF69AAOI 
FD95B64A<= B5OKAB D4;D9L4RFES 864 6BCDBE4 CD< 6O5BD9 D9:<@4 D9;4A<S: 

"CD989?9A<9 ABD@O EFB=>BEF< <AEFDG@9AF4 < E>BDBEF< D9;4A<S, 

EBBF69FEF6GRM9= QFB= EFB=>BEF< CD< >BA>D9FAOI BD74A<;4J<BAAB-F9IA<K9- 

E><I GE?B6<SI, B59EC9K<64RM<I A4<@9APLGR EFB<@BEFP B5D45BF><. 

"CD989?9A<9 ABD@O EFB=>BEF< <AEFDG@9AF4 < E>BDBEF< D9;4A<S, 

EBBF69FEF6GRM9= QFB= EFB=>BEF< CD< >BA>D9FAOI BD74A<;4J<BAAB-F9IA<K9- 

E><I GE?B6<SI, B59EC9K<64RM<I B5D45BF>G A4<5B?PL97B >B?<K9EF64 89F4?9= 

6 98<A<JG 6D9@9A<, F. 9. A4<5B?PLGR CDB<;6B8<F9?PABEFP. 

�484K4 ;4>?RK49FES 6 FB@, KFB5O CD< >BA>D9FAOI BD74A<;4J<BAAB- 

F9IA<K9E><I GE?B6<SI 6O5D4FP F4>GR EFB=>BEFP D9:GM97B <AEFDG@9AF4 < 

EBBF69FEF6GRMGR 9= E>BDBEFP D9;4A<S, CD< >BFBDOI 8BEF<74?4EP 5O 

A4<@9APL4S EFB<@BEFP B5D45BF>< CD< A4<5B?PL9@ >B?<K9EF69 B5D45BF4AAOI 

89F4?9= A4 84AAB@ EF4A>9 ;4 BCD989?9AAO= C9D<B8 6D9@9A<. 

%>BDBEFP D9;4A<S. %>BDBEFPR D9;4A<S A4;O649FES C9D9@9M9A<9 
D9:GM9= >DB@>< <AEFDG@9AF4 BFABE<F9?PAB B5D454FO649@B= CB69DIABEF< 

89F4?< 6 A4CD46?9A<< 7?46AB7B D45BK97B 86<:9A<S 6 98<A<JG 6D9@9A<; CD< 

QFB@ 59;D4;?<KAB, 86<:9FES ?< D9:GM<= <AEFDG@9AF <?< B5D454FO649@4S 

89F4?P. %>BDBEFP D9;4A<S B5B;A4K49FES 5G>6B= õ < <;@9DS9FES 6 @9FD4I 6 

@<AGFG. 

#D< BCD989?9A<< E>BDBEF< D9;4A<S A9B5IB8<@B D4;?<K4FP EF4A>< E 

6D4M4F9?PAO@ 7?46AO@ 86<:9A<9@ < E CDS@B?<A9=AO@ CBEFGC4F9?PAB- 

6B;6D4FAO@ 7?46AO@ 86<:9A<9@. #D< D45BF9 A4 EF4A>4I E 6D4M4F9?PAO@ 

7?46AO@ D45BK<@ 86<:9A<9@ (FB>4DAO9, E69D?<?PAO9, HD9;9DAO9, 
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>DG7?BL?<HB64?OFO9 < 8DG7<9 EF4A><) E>BDBEFP D9;4A<S <;@9DS9FES CB 
B>DG:ABEF< 6D4M9A<S, CBQFB@G A4;O649FES B>DG:AB= E>BDBEFPR < 

BCD989?S9FES CB HBD@G?9 
 

õ ý   d  n , @/@<A, (1.12) 

1000 

 
789 õ - E>BDBEFP D9;4A<S 6 @/@<A; 

d - 8<4@9FD B5D454FO649@B= CB69DIABEF< 89F4?< <?< D9:GM97B 
<AEFDG@9AF4 6 @@; 

n - K<E?B B5BDBFB6, B5D454FO649@B= 89F4?< <?< D9:GM97B 
<AEFDG@9AF4 6 @<AGFG. 

!4 69?<K<AG E>BDBEF< D9;4A<S CD< D45BF9 ?R5O@ D9:GM<@ <AEFDG- 

@9AFB@, >DB@9 EFB=>BEF<, 6?<S9F J9?O= DS8 H4>FBDB6. %>BDBEFP D9;4A<S S6- 

?S9FES HGA>J<9= E?98GRM<I BEAB6AOI C9D9@9AAOI: 

 
õ ý f (T, t , s , M , K u , q, �u , K w , K o , B, z , D) , 

(1.13) 

 
 

789 T - EFB=>BEFP <AEFDG@9AF4 6 @<A.; t - 
7?G5<A4 D9;4A<S 6 @@; 

s - CB84K4 CD< FBK9A<<, E69D?9A<<, EFDB74A<< A4 B8<A B5BDBF <?< 

86B=AB= IB8; CD< HD9;9DB64A<< CB84K4 A4 B8<A ;G5 - sz 6 @@/;G5; 

M - F69D8BEFP B5D454FO649@B7B @4F9D<4?; 

Ku - @4D>4 <AEFDG@9AF4?PAB7B @4F9D<4?4 < 97B >4K9EF6B; 

q - D4;@9DO D9:GM97B <AEFDG@9AF4, A4CD<@9D E9K9A<9 D9;J4; 

�u - 79B@9FD<S D9:GM97B <AEFDG@9AF4, F. 9. HBD@4 D9:GM9= K4EF< 

<AEFDG@9AF4 < G7?O ;4FBK><; 

Kw - BI?4:89A<9; 

Ko - B>4?<A4 <?< >BD>4 A4 CB69DIABEF< B5D454FO649@B= 89F4?<. 



 
 

13 

 

#D< HD9;9DB64A<< A4 E>BDBEFP D9;4A<S 8BCB?A<F9?PAB 6?<SRF 
69?<K<AO: 

B - L<D<A4 HD9;9DB64A<S 6 @@; 
z - K<E?B ;G5P96 HD9;O; 

D - 8<4@9FD HD9;O 6 @@. 

%>BDBEFP D9;4A<S CD< D45BF9 D4;?<KAO@< 6<84@< D9:GM97B 
<AEFDG@9AF4. #D< FBK9A<< D9;J4@< HBD@G?4 E>BDBEF< D9;4A<S <@99F 
E?98GRM<= 6<8: 

C 
õ ý 

õ
  K , @/@<A, (1.14) 

T m t x s y 

CD< E69D?9A<<  
õ ý   Cõ    K , @/@<A, (1.15) 

T 
m 

s 
y 

 
 

CD< HD9;9DB64A<<  
C  D 

õ ý  T    t  s   B   z   K ,  @/ @ < A,  

  õ 
  

(1.16) 

 

z 
 

789 Cõ - >BQHH<J<9AF, ;46<ESM<= BF GE?B6<= D45BFO < 7DGCCO @9F4??4 E 

BCD989?9AAB= I4D4>F9D<EF<>B= 97B @9I4A<K9E><I E6B=EF6; 

x, m, y, p, k - CB>4;4F9?< EF9C9A<, 6O5<D4RFES <; EBBF69FEF6GRM<I 
 

F45?<J;  
K - >BQHH<J<9AF, GK<FO64RM<= 6?<SA<9 D4;?<KAOI GE?B6<= 

 

B5D45BF><. 
 
 

'E<?<9 D9;4A<S. 'E<?<9 D9;4A<S Pz S6?S9FES HGA>J<9= E?98GRM<I 

BEAB6AOI C9D9@9AAOI: 
 

Pz ý f (t, s , M , �u , B, z < 8D.) (1.17) 

x 
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789 t - 7?G5<A4 D9;4A<S 6 @@; 

s - CB84K4 A4 B8<A B5BDBF, 86B=AB= IB8 <?< A4 B8<A ;G5; 

M - F69D8BEFP B5D454FO649@B7B @4F9D<4?4; 

�u - 79B@9FD<S D9:GM97B <AEFDG@9AF4; 

B - L<D<A4 HD9;9DB64A<S 6 
@@, z - K<E?B ;G5P96 HD9;O. 

CD< FBK9A<< 

 

 

 

 

 

 

 

 

 

789 Cp - >BQHH<J<9AF, I4D4>F9D<;GRM<= @4D>G, CDBKABEFP <?< F69D8BEFP 

B5D454FO649@B7B @4F9D<4?4; 

x, y, q - CB>4;4F9?< EF9C9A9=; 
K - >BQHH<J<9AF, GK<FO64RM<= 6?<SA<9 D4;?<KAOI GE?B6<= 

B5D45BF><. 

 
�DGFSM<= @B@9AF. �9DF<>4?PAB9 GE<?<9 D9;4A<S Pz EB;849F A4 

B5D454FO649@B= 89F4?< >DGFSM<= @B@9AF, >BFBDO= BCD989?S9FES <; 
6OD4:9A<S 

Pz  d 

M ýð 2 1000 ,  H  @, (1.20) 

 
789 M - >DGFSM<= @B@9AF D9;4A<S 6 H  @; 

Pz - 69DF<>4?PAB9 GE<?<9 D9;4A<S 6 H ; d 

- 8<4@9FD B5D454FO649@B= 89F4?< 6 @@. 

 
P ý C  t 

x 
 s 

y 
 K , >7, (1.18) 

 z p   

 

CD< HD9;9DB64A<< 
 

C  t 
x 
 s 

y 
 B  z 

 

P ýð     p z  K, >7, (1.19) 

 
Dq 
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�B;A<>4RM<= 6 CDBJ9EE9 D9;4A<S A4 B5D454FO649@B= 89F4?< 
>DGFSM<= @B@9AF A9 8B?:9A CD96OL4FP >DGFSM97B @B@9AF4 A4 LC<A89?9 
EF4A>4 <?< 

 óM Pz  d 
 

M c D9; ýð 2 1000 , H  @; 

789M c - >DGFSM<= @B@9AF A4 LC<A89?9 EF4A>4 6 H  @. 
 

 

$<EGAB> 1.1 - 'E<?<9 D9;4A<S A4 B5D454FO649@B= 89F4?< 
 
 

�E?< @B@9AF E<?O A4 LC<A89?9 EF4A>4 @9APL9 @B@9AF4 D9;4A<S 

( M c ó M D9; ), FB E?98G9F EA<;<FP K<E?B B5BDBFB6 < CD<ASFP 8?S D4EK9F4 

D9:<@4 D9;4A<S FB K<E?B B5BDBFB6 LC<A89?S EF4A>4, CD< >BFBDB@ @B@9AF 

E<?O EF4A>4 D469A @B@9AFG D9;4A<S <?< 5B?PL9 97B. 

 

 BMABEFP. 'E<?<9 D9;4A<S < E>BDBEFP D9;4A<S BCD989?SRF EB5B= 

@BMABEFP, A9B5IB8<@GR A4 D9;4A<9, >BFBD4S BCD989?S9FES CB E?98GRM9= 

HBD@G?9: 

N ýð  Pz  õð ýð Pz õð, >�F, (1.21) 
Q 

60  75 1,36  6120   
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Q
 60 75 4500 

 
789 N Q, Pz ,õ - @BMABEFP, ;4FD4K<649@4S A4 D9;4A<9, 6 ?. E. <?< 6 >�F; 

GE<?<9 D9;4A<S 6 >7E; E>BDBEFP D9;4A<S 6 @/@<A. 

�46<E<@BEFP @4L<AAB7B 6D9@9A< BF 6O5D4AAB7B D9:<@4 D9;4A<S 

"8A<@ <; BEAB6AOI CB>4;4F9?9= D45BFO @9I4A<K9E>B7B J9I4 S6?S9FES 
>BQHH<J<9AF <ECB?P;B64A<S EF4A>4 CB @4L<AAB@G 6D9@9A< 4 >BQHH<J<9AF 
@4L<AAB7B 6D9@9A< 4 F4> >4> @4L<AAB9 6D9@S S6?S9FES 7?46AB= 

EBEF46?SRM9= ABD@O 6D9@9A< A4 BC9D4J<R CD< EF4ABKAOI D45BF4I. �A4?<- 

F<K9E>< QFB @B:AB CD98EF46<FP E?98GRM<@ B5D4;B@: 

789t@ 

 

 

 

 

 

ø ý t@  "B , (1.23) 

@ T " 
LF LF 

L   d  L 
" ý @<A <?< " ýð , @<A, (1.24) 

  

B
 n  s 

B 

1000 õ  s 

16  

<?<  

N ý Pz  õ ý Pz õ , ?.E., (1.22) 
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- @4L<AAB9 6D9@S 6 @<A.; 

L - D4EK9FA4S 8?<A4 B5D454FO649@B= CB69DIABEF< 6 @@; 
n - K<E?B B5BDBFB6 B5D454FO649@B= 89F4?< <?< D9:GM97B 

<AEFDG@9AF4 6 @<AGFG; 

s - CB84K4 6 @@/B5; 

d - 8<4@9FD B5D454FO649@B= CB69DIABEF< <?< D9:GM97B <AEFDG@9AF4 
6 @@;  

õ - E>BDBEFP D9;4A<S 6 @/@<A. 

�4> 6<8<@ <; HBD@G?O, 69?<K<A4 BEAB6AB7B (@4L<AAB7B) 6D9@9A< 
A4IB8<FES 6 CDS@B= ;46<E<@BEF< BF 8<4@9FD4 d < 8?<AO B5D454FO649@B= 
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CB69DIABEF< L < 6 B5D4FAB= ;46<E<@BEF< BF E>BDBEF< D9;4A<S õ < CB84K< s . 

�<4@9FD < 8?<A4 B5D454FO649@B= CB69DIABEF< - 69?<K<AO, ;484649@O9 

K9DF9:B@, F. 9. CBEFBSAAO9. %>BDBEFP D9;4A<S < CB84K4 - 69?<K<AO 

C9D9@9AAO9; <I A4;A4K49F ABD@<DB6M<>-F9IAB?B7. +9@ 5B?PL9 E>BDBEFP 

D9;4A<S < CB84K4, F9@ @9APL9 BEAB6AB9 (@4L<AAB9) 6D9@S, E?98B64F9?PAB, 

F9@ @9APL9 ABD@4 6D9@9A< A4 BC9D4J<< < F9@ QHH9>F<6A99 6 >BA9KAB@ EK9F9 
D45BF4 @9I4A<K9E>B7B J9I4. 

%?98B64F9?PAB, CDB<;6B8<F9?PABEFP CD< B5D45BF>9 FB= <?< <AB= 
89F4?< A4 @9F4??BD9:GM9@ EF4A>9 ;46<E<F BF CD46<?PAB7B < F9IA<K9E>< 

B5BEAB64AAB7B 6O5BD4 69?<K<AO E>BDBEF< D9;4A<S, CB84K< < 7?G5<AO 

D9;4A<S. !4<5B?PL4S CDB<;6B8<F9?PABEFP 8BEF<749FES 6 D9;G?PF4F9 
Q>BAB@<K9E>< J9?9EBB5D4;AB7B EBK9F4A<S QF<I FD9I H4>FBDB6. 

#D4>F<>4 D45BFO A4 @9F4??BD9:GM<I EF4A>4I CB>4;4?4, KFB <@9RFES 

KD9;6OK4=AB 5B?PL<9 6B;@B:ABEF< CB6OL9A<S CDB<;6B8<F9?PABEF< FDG84 

>4> ;4 EK9F G?GKL9A<S >4K9EF64 @4F9D<4?4 D9:GM97B <AEFDG@9AF4, F4> < 97B 

79B@9FD<<. 

#D<@9A9A<9 6OEB>BCDB<;6B8<F9?PAOI F69D8OI EC?46B6 < D9:GM97B 
<AEFDG@9AF4 E D4J<BA4?PAB= 79B@9FD<9= CB6OL49F CDB<;6B8<F9?PABEFP 
EF4ABKA<>4 6 6 ‒ 10 D4;. 

'@9APL9A<9 BEAB6AB7B (@4L<AAB7B) 6D9@9A<, 4 E?98B64F9?PAB, < 

CB6OL9A<9 CDB<;6B8<F9?PABEF< 6 A4EFBSM99 6D9@S 8BEF<749FES ;4 EK9F: 

1) CD<@9A9A<S 6OEB>BCDB<;6B8<F9?PAOI <AEFDG@9AF4?PAOI 
@4F9D<4?B6 - BEA4M9A<9 D9:GM97B <AEFDG@9AF4 F69D8O@< EC?464@<; 

2) G?GKL9A<S 79B@9FD<< D9:GM97B <AEFDG@9AF4 - D9;4A<9 @9F4??B6 
@9FB8B@ 5B?PL<I CB84K; 

3) GEFD4A9A<S 6<5D4J<=, 6B;A<>4RM<I CD< D9;4A<<, - :9EF>BEFP 

'EFD4A9A<9 6<5D4J<=, 6B;A<>4RM<I CD< D9;4A<<, CDB<;6B8<FES CD< 

CB@BM< D4;?<KAOI >BAEFDG>J<= 6<5DB74E<F9?9=, GEF4A46?<64RM<IES A4 
EF4A>9 < D9;J9, 4 F4>:9 CD<@9A9A<9@ EC9J<4?PAOI >BAEFDG>J<= .CDBIB8AOI 
D9;JB6 CD< D45BF9 A4 FB>4DAOI EF4A>4I. 
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#BASF<S B F9IAB?B7<K9E>B@ CDBJ9EE9 < BC9D4J<<. &9IAB?B7<K9E><= 
CDBJ9EE, BI64FO64RM<= 69EP CDBJ9EE <;7BFB6?9A<S < 6BEEF4AB6?9A<S 89F4?< 

<?< E5BD>< (D4;5BD><) <;89?<S 8?S B59EC9K9A<S A4<5B?99 D4J<BA4?PAB7B 

CBEFDB9A<S 89?<FES A4 K4EF<, A4;O649@O9 F9IAB?B7<K9E><@< BC9D4J<S@<. 

�C9D4J<9= A4;O649FES ;4>BAK9AA4S K4EFP F9IAB?B7<K9E>B7B CDBJ9EE4, 

6OCB?AS9@4S A4 B8AB@ D45BK9@ @9EF9 (A9CD9DO6AB 8B C9D9IB84 > E?98GRM9= 

89F4?<). � ;484KG CDB9>F<DB64A<S F9IAB?B7<K9E>B7B CDBJ9EE4 6IB8<F GEF4- 

AB6?9A<9 EB89D:4A<S < CBE?98B64F9?PABEF< 6OCB?A9A<S BC9D4J<=. 

%FDG>FGDAO@< Q?9@9AF4@< BC9D4J<< S6?SRFES F9IAB?B7<K9E><9 < 
6ECB@B74F9?PAO9 C9D9IB8O. 

"9IAB?B7<K9E><@ C9D9IB8B@ A4;O649FES K4EFP F9IAB?B7<K9E>B= 

BC9D4J<<, I4D4>F9D<;G9@4S CBEFBSAEF6B@ CD<@9AS9@B7B <AEFDG@9AF4 < 
CB69DIABEF9=, B5D4;G9@OI B5D45BF>B= <?< EB98<AS9@OI CD< E5BD>9. 

�ECB@B74F9?PAO@  C9D9IB8B@ A4;O649FES K4EFP  F9IAB?B7<K9E>B= 

BC9D4J<<, 6>?RK4RM4S 89=EF6<S K9?B69>4 <?< D45BFG B5BDG8B64A<S, 

>BFBDO9 A9 CD<6B8SF >  <;@9A9A<R  HBD@O D4;@9DB6 < L9DBIB64FBEF< 

CB69DIABEF9=, AB A9B5IB8<@O 8?S 6OCB?A9A<S F9IAB?B7<K9E>B7B C9D9IB84. 

� ;484KG CDB9>F<DB64A<S BC9D4J<< 6IB8<F GEF4AB6?9A<9 EB89D:4A<S < 

CBE?98B64F9?PABEF< 6OCB?A9A<S 6ECB@B74F9?PAOI < F9IAB?B7<K9E><I 

C9D9IB8B6, CB85BD B5BDG8B64A<S, CD<ECBEB5?9A<= < <AEFDG@9AF4, E 

CB@BMPR >BFBDOI @B:AB 8BEF<KP J9?< BC9D4J<<, A4;A4K9A<9 D9:<@B6 

D9;4A<S, GEF4AB6?9A<9 F9IA<K9E>< B5BEAB64AAB= ABD@O 6D9@9A< < 
>64?<H<>4J<< <ECB?A<F9?S. 

"C<E4A<9 EB89D:4A<S BC9D4J<< 6OCB?AS9FES 6 BC9D4J<BAAB= >4DF9 CB 
HBD@4@ �"%& 3.1404474; �"%& 3.1406474; �"%& 3.1408474. 

"C9D4J<S S6?S9FES BEAB6AB= < A989?<@B= K4EFPR F9IAB?B7<K9E>B7B 

CDBJ9EE4 6 BD74A<;4J<BAAB@ BFABL9A<<. #B BC9D4J<S@ BCD989?SRF 
FDG8B9@>BEFP CDBJ9EE4, CBFD95AB9 K<E?B CDB<;6B8EF69AAOI D45BK<I, 

@4F9D<4?PAB-F9IA<K9E>B9 EA45:9A<9, GK9F  CDB<;6B8<F9?PABEF< FDG84, 



19 
 

19 

 

>BAFDB?P >4K9EF64. #B BC9D4J<S@ CDB<;6B8SF D4EK9F F9IA<K9E>< 

B5BEAB64AAOI ABD@ 6D9@9A< CBFB@G, KFB >4:84S BC9D4J<S (@9I4A<K9E>4S, 
E64DBKA4S, E?9E4DA4S < CD.) <@99F E6B< BEB59AABEF<. 

&9IA<K9E>B9 ABD@<DB64A<9 FDG84 S6?S9FES BEAB6AB= K4EFPR 

BD74A<;4J<< FDG84 < CD<;64AB <;GK4FP < D4J<BA4?<;<DB64FP FDG8B6O9 
CDBJ9EEO <;@9D9A<9@ <I 6B 6D9@9A<. 

#BE?98B64F9?PABEFP D4EK9F4 F9IA<K9E>B= ABD@O 6D9@9A< A4 FB>4DAGR 

(E69D?<?PAGR, HD9;9DAGR, L?<HB64?PAGR) BC9D4J<R. 

1. #B87BFB6<FP <EIB8AO9 84AAO9 (F69D8BEFP < CD989? CDBKABEF< 

@4F9D<4?4 89F4?<; FD95B64A<S > FBKABEF< D4;@9D4, HBD@O, D4ECB?B:9A<S < 

L9DBIB64FBEF< CB69DIABEF<) < GSEA<FP J9?P BC9D4J<<. �4AAO9 ;4A9EF< 6 
EBBF69FEF6GRM<9 D4;89?O BFK9F4, E89?4FP BC9D4J<BAAO= QE><;. 

2. %CDB9>F<DB64FP EBEF46 BC9D4J<< (J9?P F9IAB?B7<K9E><I < 

6ECB@B74F9?PAOI C9D9IB8B6 < CBE?98B64F9?PABEFP <I 6OCB?A9A<S). 

%B89D:4A<9 C9D9IB84 8B?:AB 5OFP 6OD4:9AB 6 CB69?<F9?PAB@ A4>?BA9A<< < 

6>?RK4FP 6 E95S ECBEB5 GEF4AB6>< < >D9C?9A<S 89F4?< < CDB<;6B8<@GR CD< 

C9D9IB89 D45BFG. 

3. #B8B5D4FP B5BDG8B64A<9, CD<ECBEB5?9A<S, <AEFDG@9AF, E CB@BMPR 

>BFBDOI @B:AB 8BEF<KP CBEF46?9AAB=.;484K<. 

4. #B?P;GSEP ABD@4F<6AO@< 84AAO@< CB 6<84@ B5D45BF><, A4;A4K<FP, 4 

9E?< A9B5IB8<@B D4EEK<F4FP Q?9@9AFO D9:<@4 D9;4A<S 6 
CBE?98B64F9?PABEF<, GEF4AB6?9AAB= F45?<J9= BFK9F4. �4AAO9 ;4C<E4FP 6 

F45?<JG. 

�?G5<A4 D9;4A<S. � ;46<E<@BEF< BF B5M97B CD<CGE>4 A4 B5D45BF>G, 

K4EFBFO < FBKABEF< B5D454FO649@B= CB69DIABEF< BCD989?S9FES 7?G5<A4 
D9;4A<S CB HBD@G?9: 

t ý d1  d , @@ (1.25) 

2 

789d1 3 8<4@9FD 89F4?< 8B B5D45BF><, @@; d 3 8<4@9FD 89F4?< CBE?9 

B5F4K<64A<S, @@. 
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�O5BD CB84K<. � ;46<E<@BEF< BF 7?G5<AO D9;4A<S, 79B@9FD<< 
D9:GM97B <AEFDG@9AF4, FBKABEF< < K<EFBFO B5D454FO649@B= CB69DIABEF< 

GEF4A46?<649FES CB ABD@4F<64@ @4>E<@4?PA4S F9IAB?B7<K9E>< 8BCGEF<@4S 

CB84K4 D9;J4 ;4 B8<A B5BDBF B5D454FO649@B= 89F4?< 3 ( S ) @@ / B5.: 

� F45?<J4I 1.1, 1.2 CD<6989AB D9>B@9A8G9@B9 ;A4K9A<9 CB84K CD< 
7DG5B= < CB?GK<EFB6B= B5F4K>< 89F4?9= A4 FB>4DAOI EF4A>4I. 

&45?<J4 1.1 3 #B84K< CD< 7DG5B@ CDB8B?PAB@ B5F4K<64A<< 

CDBIB8AO@< D9;J4@< 

�<4@9FD �?G5<A4 D9;4A<S t 6 @@  

B5D454FO649@B= 8B 5 > 5 3 8 > 5 3 12 

89F4?< d 6 @@ #B84K4 S 6 @@ / B5 
10 3 18 8B 0,25 3 3 
18 3 30 0,20 3 0,50 3 3 
30 3 50 0,40 3 0,80 0,30 3 0,60  3 
50 380 0,60 3 1,20 0,5 3 1,00 3 

80 3 100 1,00 3 1,60 0,70 3 1,30  0,50 3 1,00 

120 3 180 1,40 3 2,00 1,10 3 1,80  0,80 3 1,50 

#D<@9K4A<9. �B?PL<9 ;A4K9A<S CB84K E?98G9F 5D4FP CD< B5D45BF>9 @S7><I 
    L L 

EF4?9= CD< D45BF9 6 J9AFD4I E BFABL9A<9@ d ü 6 <?< 6 C4FDBA9 CD< d ü 2 , @9APL<9 

;A4K9A<S CB84K 59DGFES CD< B5D45BF>9 F69D8B= EF4?< < KG7GA4. 

 
#D< B5F4K<64A<< ;4>4?9AAOI EF4?9= D9>B@9A8G9FES <ECB?P;B64FP 

E?98GRM<9 ;A4K9A<S CB84K. 

#DBKABEFP EF4?< ób , 
2 

>7 E/ @@ 

&69D8BEFP CB $B>69??G RC %D98A99 ;A4K9A<9 CB84K S , 

@@ / B5 
160 49 0,10 3 0,30 

180 54 0,07 3 0,20 

200 58 0,05 3 0,15 



21 
 

21 

 

 

 

&45?<J4 1.2 3 #B84K< CD< CB?GK<EFB6B@ B5F4K<64A<< A9;4>4?9AAOI 

EF4?9= 
�?4EE K<EFBFO CB $48<GE %>BDBEFP D9;4A<S õ , @ / @@ 

�"%& 2789-73  CD< 

"5B;A4- 
Ra 

 69DL<A 80 90 100 110 120 >130 
K9A<S  , 9 D9;J4    #B84K4 S , @@ / B5   

  @>@  r , @@        

4 12,5 8B 0,5 0,54-0,46 0,55-0,48 0,55-0,49 0,55-0,49 0,55-0,49 0,55-0,49 

6,3 1,0 0,65-0,57 0,65-0,57 0,65-0,57 0,65-0,57 0,65-0,57 0,65-0,57 
 2,0 0,69-0,67 0,69-0,67 0,69-0,67 0,69-0,67 0,69-0,67 0,69-0,67 

5 6,3 8B 0,5 0,29-0,23 0,31-0,26 0,34-0,29 0,36-0,32 0,39-0,34 0,41-0,37 
3,2 1,0 0,4-0,31 0,45-0,35 0,46-0,38 0,46-0,4 0,46-0,41 0,46-0,42 

 2,0 0,52-0,44 0,53-0,47 0,54-0,48 0,54-0,48 0,54-0,48 0,54-0,48 

6 3,2 8B 0,5 0,15-0,11 0,16-0,13 0,18-0,14 0,2-0,16 0,22-0,18 0,25-0,21 

1,6 1,0 0,21-0,16 0,22-0,17 0,24-0,19 0,25-0,21 0,33-0,24 0,34-0,25 
 2,0 0,28-0,21 0,3-0,23 0,32-0,25 0,35-0,28 0,38-0,32 0,39-0,35 

#D<@9K4A<9. �A4K9A<S CB84K, CD<6989AAO9 6 F45?<J9, CD98GE@4FD<64RF B5D45BF>G 
2 

EF4?< E CD989?B@ CDBKABEF< ób ý 70 ø 90 >7 / @@ . 

 

#D< B5D45BF>9 EF4?< E 8DG7<@< ;A4K9A<S@< ób F45?<KAO9 ;A4K9A<S 

CB84K E?98G9F G@AB:4FP A4 CBCD46BKAO= >BQHH<J<9AF K . 

ób , 2
 

>7 / @@ 

�B 50 > 50 3 70 > 70 3 90 > 90 3 100 

K 0,7 0,75 1,0 1,25 

 
"CD989?9A<9 E>BDBEF< D9;4A<S. #BE?9 FB7B >4> GEF4AB6?9A4 7?G5<A4 

D9;4A<S < CB84K4 6 ;46<E<@BEF< BF CD<ASFB= EFB=>BEF< D9:GM97B 
<AEFDG@9AF4, BCD989?S9@ E>BDBEFP D9;4A<S CB HBD@G?9 

 

õ ý    !õ  K , @ /@<A, (1.26) 
 

x 
 y  

t õ   s  õð  

789 !õ 3 >BQHH<J<9AF, ;46<ESM<= BF GE?B6<= D45BFO < 7DGCCO @9F4??4 E 
BCD989?9AAB= I4D4>F9D<EF<>B= 97B @9I4A<K9E><I E6B=EF6; 

t 3 7?G5<A4 D9;4A<S 6 @@; 

s 3 CB84K4 A4 B8<A B5BDBF B5D454FO649@B= 89F4?< 6 @@; 

K 3 >BQHH<J<9AF, I4D4>F9D<;GRM<= >BA>D9FAO9 GE?B6<S D45BFO, 

>BFBDO= 6 ;46<E<@BEF< BF BEAB6AOI H4>FBDB6, 6?<SRM<I A4 <;@9A9A<S 
E>BDBEF< D9;4A<S, @B:9F 5OFP 6OD4:9A E?98GRM<@ B5D4;B@: 
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K ý K"  K @  K <  K , (1.27) 

 
789 K" 3 >BQHH<J<9AF, ;46<ESM<= BF EFB=>< D9;J4; 

K 
@ 3 >BQHH<J<9AF, ;46<ESM<= BF @9I4A<K9E><I E6B=EF6 

B5D454FO649@B7B @4F9D<4?4; 

K< 3 >BQHH<J<9AF, ;46<ESM<= BF @4F9D<4?4 D9:GM9= K4EF< 

<AEFDG@9AF4; 

K 3 >BQHH<J<9AF, ;46<ESM<= BF 7?46AB7B G7?4 6 C?4A9 D9;J4. 

�A4K9A<9 >BQHH<J<9AF4 !õ < CB>4;4F9?9= EF9C9A< CD< 7?G5<A9 

D9;4A<S Iõ < CB84K9 yõ CD<6B8SFES 6 F45?<J9 1.3 

&45?<J4 1.3 3 �A4K9A<S >BQHH<J<9AF4 !õ < CB>4;4F9?9= EF9C9A< Iõ < 
yõð

ð

 4F9D<4? D9;J4 < 97B "5D454FO649@O= )4D4>F9D ð
õð

ð
õð yõð@4D>4 @9F4?? < 97B B5D45BF>< 

 @9I4A<K9E><9  

 E6B=EF64  

&69D8O= EC?46 & 15 � 6 %F4?P G7?9DB8<EF4S, #B?GK<EFB64S 170 0,18 0,20 
EF4?PAB9 ?<FP9 

2
 S ó 0,3, @@ 

ób ý 75 >7 / @@ �DG54S 141 0,18 0,35 

 S þ 0,3, @@ 

&69D8O= EC?46 � � 8 +G7GA E9DO= #B?GK<EFB64S 77 0,13 0,20 

HB ý190 S ó 0,4 , @@ 

 �DG54S 68 0,20 0,40 

 S þ 0,4 , @@ 

#D<@9K4A<9. �A4K9A<9 >BQHH<J<9AFB6 < CB>4;4F9?9= EF9C9A9= 6 CD<6989AAB= 
F45?<J9 84AB CD< B5D45BF>9 G7?9DB8<EFB= EF4?<, EF4?PAB7B ?<FPS < E9DB7B KG7GA4 D9;J4@< 
<; F69D8OI EC?46B6 59; BI?4:89A<S 

 

� F45?<J9 1.4 CD<6B8SFES CBCD46BKAO9 >BQHH<J<9AFO A4 E>BDBEFP 
D9;4A<S 6 ;46<E<@BEF< BF EFB=>BEF< D9;J4, B5D454FO649@B7B @4F9D<4?4, 
@4F9D<4?4 D9:GM9= K4EF< <AEFDG@9AF4 < 7?46AB7B G7?4 D9;J4 6 C?4A9. 
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&45?<J4 1.4 3 #BCD46BKAO9 >BQHH<J<9AFO A4 E>BDBEFP D9;4A<S 
 

I. � ;46<E<@BEF< BF EFB=>BEF< D9;J4 T 
"5D454FO649@ %FB=>BEFP D9;J4 T , @<A. 
O= @4F9D<4? 20 30 45 60 75 90 120 150 180 240 360 

 #BCD46BKAO9 >BQHH<J<9AFO A4 E>BDBEFP D9;4A<S 
!9;4>4?9AA4S 1,33 1,24 1,15 1,08 1,04 1,00 0,94 0,91 0,87 0,82 0,76 
EF4?P, KG7GA 

 

II. � ;46<E<@BEF< BF B5D454FO649@B7B @4F9D<4?4 

!4<@9AB64A<9  9I4A<K9E><9 E6B=EF64 #BCD46BKAO9  

B5D454FO649@B >BQHH<J<9AFO A4 
7B @4F9D<4?4 E>BDBEFP D9;4A<S  
'7?9DB8<EFO9,   116 3 146     40 3 50     2,15   

?97<DB64AAO9   146 3 174    > 50 3 60     1,60   

EF4?< <   174 3 203    > 60 3 70     1,25   

EF4?PAB9 ?<FP9   203 3 230    > 70 3 80     1,00   

   230 3 260    > 80 3 90     0,84   

   260 3 288    > 90 3 100     0,73   

   288 3 317    > 100 3 110     0,62   

%9DO= KG7GA <   140 3 160      -     1,50   

@98AO9 EC?46O   > 160 3 180      -     1,20   

   > 180 3 200      -     1,00   

   > 200 3 220      -     0,85   

   > 220 3 240      -     0,72   

   > 240 3 260      -     0,63   

�?R@<A<= <     -      7 3 16     6,00   

E<?G@<A     -      17 3 28     5,00   

�GD4?R@<A     -    < 35       5,00      

    -    > 35       4,00      

 

III. � ;46<E<@BEF< BF @4D>< F69D8B7B EC?464 

 4D>4 F69D8B7B  & 5 � 10 & 15 � 6 & 30 � 4 � � 8 � � 6 � � 3 
EC?464  

#BCD46BKAO=  0,65 1,0 1,5 1,0 1,2 1,5 
>BQHH<J<9AF A4 
E>BDBEFP D9;4A<S 

VI. � ;46<E<@BEF< BF 7?46AB7B G7?4 6 C?4A9 D9;J4 ð
 

"5D454FO649@O=  �?46AO= G7B? D9;J4 6 C?4A9 ð  

@4F9D<4?    

10 20 30 45 60 70 80  

       #BCD46BKAO= >BQHH<J<9AF A4 E>BDBEFP D9;4A<S   

'7?9DB8<EFO9,  1,55 1,30 1,13 1,00 0,92 0,86 0,81  

?97<DB64AAO9   

EF4?< < EF4?PAB9 ?<FP9 
%9DO= KG7GA <  3 3 1,20 1,00 0,88 0,83 0,73  

@98AO9 EC?46O  
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"CD989?9A<9 GE<?<S D9;4A<S. 'E<?<9 D9;4A<S BCD989?S9FES CB 
 

HBD@G?9: 

 t 
x p  S 

y p  K , >7, 

 

P ý C (1.28) 
z p  

 
 

789 Cp 3 >BQHH<J<9AF, ;46<ESM<= BF GE?B6<= D45BFO < 7DGCCO @9F4??4 E 

BCD989?9AAB= I4D4>F9D<EF<>B= 97B @9I4A<K9E><I E6B=EF6; 

t 3 7?G5<A4 D9;4A<S 6 @@; 
K 3 >BQHH<J<9AF, I4D4>F9D<;GRM<= >BA>D9FAO9 GE?B6<S D45BFO, 

>BFBDO9 6 ;46<E<@BEF< BF BEAB6AOI H4>FBDB6, 6?<SRM<I A4 <;@9A9A<9 

GE<?<S D9;4A<S, @B:9F 5OFP 6OD4:9AO E?98GRM<@ B5D4;B@: K ý K @  K ; 

K @ 3 >BQHH<J<9AF, ;46<ESM<= BF B5D454FO649@B7B @4F9D<4?4; 

K 3 >BQHH<J<9AF, ;46<ESM<= BF 7?46AB7B G7?4 6 C?4A9 D9;J4. 

�A4K9A<9 >BQHH<J<9AF4 !p < CB>4;4F9?9= EF9C9A< CD< 7?G5<A9 

D9;4A<S Ip < CB84K9 y p CD<6B8SFES 6 F45?<J9 1.5. 

&45?<J4 1.5 3 �A4K9A<9 >BQHH<J<9AF4 !p < CB>4;4F9?9= EF9C9A< 

Ip < y p 
 

 
 

&<C D9;J4 

 "5D454FO649@O= @4F9D<4? 
 %F4?P < EF4?PAB9 ?<FP9 +G7GA E9DO= 

 4F9D<4?  9I4A<K9E><9 E6B=EF64 
D9:GM9= ób ý 75 >7 / @@ HB ý190 

K4EF< 
  

 
p 

 
p 

 
p 

 
p 

 
p 

 
p 

#DBIB8AO9 &69D8O9 190 1,00 0,75 92 1,00 0,75 
EC?46O EC?46O 

� F45?<J9 1.6 CD<6B8SFES CBCD46BKAO9 >BQHH<J<9AFO A4 GE<?<9 

D9;4A<S 6 ;46<E<@BEF< BF B5D454FO649@B7B @4F9D<4?4 < 7?46AB7B G7?4 D9;J4 6 

C?4A9. 
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&45?<J4 1.6 3 #BCD46BKAO9 >BQHH<J<9AFO A4 GE<?<9 D9;4A<S 
 

 

I. � ;46<E<@BEF< BF EBEFBSA<S < 7DGCCO @4F9D<4?4 

%BEFBSA<9 < 7DGCC4 @4F9D<4?4 �A4K9A<9 
>BQHH<J<9AF4 

 
ED z 

)B?B8ABFSAGFO9 EF4?<&&&&&&&&&&&&. 
�BDSK9>4F4AO9, BFB::9AAO9 ABD@4?<;B64AAO9 < 
F9D@BB5D45BF4AAO9 EF4?<&&&&&&&&&&& 

�?R@<A<= < E<?G@<A&&&&&&&&&&&&... 
�GD4?R@<A<=&&&&&&&&&&&&&&&& 

3 
 

3 
3 

ób ý 25 
2 

>7 / @@ 

ób ý 35
2
 

>7 / @@ 

ób ý 35 
2 

>7 / @@ 

0,80 
 

1,00 

0,20 

0,30 

0,40 

0,50 

#BCD46BKAO9 >BQHH<J<9AFO 8?S 4?R@<A<96OI < @47A<96OI EC?46B6 BFA9E9AO 
2 

> 7BDSK9>4F4AB= EF4?< ób ý 70 ø80 >7 / @@ . 
 

II. � ;46<E<@BEF< BF @9I4A<K9E><I E6B=EF6 B5D454FO649@B7B @4F9D<4?4 

 

%F4?P < EF4?PAB9 ?<FP9 
#DBKABEFP 
EF4?<ób , 

2 
>7 / @@ 

 

30 3 40 
 

40 3 50 
 

50 3 60 
 

60 3 70 
 

70 3 80 
 

80 3 90 
 

90 3 100 
 

100 3 
110 

 

110 3 
120 

#BCD46BKAO= 
>BQHH<J<9AF 

0,69 0,76 0,82 0,88 1,00 1,1 1,18 1,28 1,36 

 

%9DO= KG7GA < @98AO9 EC?46O 

&69D8BEFP H B 80 3 100 100 3 120 120 3 140 140 3 160 160 3 180 

#BCD46BKAO= 
>BQHH<J<9AF 

0,67 0,74 0,81 0,88 0,94 

&69D8BEFP H B 180 3 200 200 3 220 220 3 240 240 3 260 260 3 280 

#BCD46BKAO= 
>BQHH<J<9AF 

1,00 1,06 1,12 1,17 1,22 

III. � ;46<E<@BEF< BF 7?46AB7B G7?4 6 C?4A9 ð
"5D454FO649@O= @4F9D<4? �?46AO= G7B? 6 C?4A9  6 7D48. 

10 20 30 45 60 70 90 

#BCD46BKAO= >BQHH<J<9AF A4 GE<?<9 D9;4A<S Kð
%F4?P, EF4?PAB9 ?<FP9, 
4?R@<A<96O9 < @47A<96O9 
EC?46O 

1,32 1,16 1,08 1,0 0,98 1,09 1,08 

+G7GA < @98AO9 EC?46O 3 3 1,05 1,0 0,96 0,94 0,92 
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"CD989?9A<9 @BMABEF<.  BMABEFP, A9B5IB8<@4S A4 D9;4A<9, 

BCD989?S9FES CB HBD@G?9: 
P 

N ý z õ ?. E. <?< N 
 

 

ý Pz õ >�F. (1.29) 
 

 

4500 
Q 

6120 
 

"EAB6AB9 (@4L<AAB9) 6D9@S. #D< D46AB@9DAB@ < CDS@B?<A9=AB@ 

C9D9@9M9A<< (6 84AAB@ E?GK49 D9:GM9= 7D4A< D9;J4) 6D9@S t@ D46AB 

CDB=89AAB@G CGF< l , 89?9AAB@G A4 E>BDBEFP C9D9@9M9A<S 6 98<A<JG 

6D9@9A< n  s . � EBBF69FEF6<< E QF<@ BEAB6AB9 (@4L<AAB9) 6D9@S CD< 
6A9LA9= B5FBK>9 J<?<A8D<K9E><I < >BA<K9E><I CB69DIABEF9= CDBIB8AO@< 

D9;J4@< A4 FB>4DAOI EF4A>4I BCD989?S9FES CB HBD@G?9: 
 

T ý l  y , @<A, (1.30) 
o n  s  

 
 

789 l 3 8?<A4 B5D454FO649@B= CB69DIABEF< 6 @@; y 

3 8?<A4 6D9;4A<S D9;J4 6 @@; 

n 3 K<E?B B5BDBFB6 89F4?< 6 @<AGFG; 

s 3 CB84K4 A4 B8<A B5BDBF 89F4?< 6 @@. 

#B8EF46<6 6@9EFB n 97B ;A4K9A<9 <; HBD@G?O B>DG:ABEF< E>BDBEF< 

õ ý   d  n , @ /@<A (1.31) 1000 

 

<?< 

n ý 1000 õ , B5 / @<A. (1.32) 

  d 

#B?GK<@ HBD@G?G 8?S BCD989?9A<S BEAB6AB7B (@4L<AAB7B) 6D9@9A< 

K9D9; E>BDBEFP D9;4A<S 

t @ ý   d  (l  y) , @<A, (1.33) 

1000  õ  s 

 
789 d 3 8<4@9FD B5D454FO649@B= CB69DIABEF< 6 @@ (8B B5FBK><); 

Q 
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õ 3 E>BDBEFP D9;4A<S 6 @ / @<A. 

�9?<K<A4 6D9;4A<S 8?S CDBIB8AOI D9;JB6 BCD989?S9FES E?98GRM<@ 

B5D4;B@: 

t t  

ý tg , BF>G84 y ýð
ð

, (1.34) 

y tgð
ð
ð

789 t 3 7?G5<A4 D9;4A<S 6 @@; 

 3 7?46AO= G7B? D9;J4 6 C?4A9. 

� 69?<K<A9 D9;4A<S y A9B5IB8<@B CD<546?SFP 2 3 3 @@ C9D9597 D9;J4 

(6OIB8 D9;J4 E B5D454FO649@B= CB69DIABEF< 3 CD< B5F4K<64A<< A4 CDBIB8). 

$4EEK<F4FP BEAB6AB9 (@4L<AAB9) 6D9@S To , @<A, < CDBEG@@<DB64FP 

97B CB C9D9IB84@ A4 BC9D4J<R. 
#B F45?<J4@ ABD@4F<6B6, CD<6989AAOI 6 >A<74I [1, 2], A4=F< 

6ECB@B74F9?PAB9 6D9@S T6 , @<A: 
 

T ýT T T , 
6 6 . G 6 . C6 .< (1.35) 

789 T6 . G , T6. C, T6. <, 3 6ECB@B74F9?PAB9 6D9@S, E6S;4AAB9 E GEF4AB6>B= 
 

89F4?< C9D9IB8B@ < <;@9D9A<9@ 89F4?<, @<A.  

�ECB@B74F9?PAB9 6D9@S CDBEG@@<DB64FP A4, BC9D4J<R. 

$4EEK<F4FP 8BCB?A<F9?PAB9 6D9@S A4 BC9D4J<R T8 , @<A: 

% 
 

T ý T , 

 

(1.36) 

8BC 100  

789 TBC 3 BC9D4F<6AB9 6D9@S, @<A; 

% 3 ABD@4 8BCB?A<F9?PAB7B 6D9@9A< CB ABD@4F<6G, % [1, 2]. 
"C9D4F<6AB9 6D9@S BCD989?S9FES CB HBD@G?9: 

ToC ý To T6 . 
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28  

$4EEK<F4FP LFGKAB9 6D9@S tL , @<A: 
 

TL ý TBC T8 . (1.37) 
 

 

#B F45?<J4@ ABD@4F<6B6 [1, 2] A4=F< CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 

6D9@S TC . ;. , @<A. 

 

$4EEK<F4FP ABD@G 6D9@9A< A4 BC9D4J<R TL . >. , @<A: 
T 

T ý T ð      C . ;. , (1.38) 
L . > . L    

  C8   

 
789 C8 3 K<E?B 89F4?9= 6 C4DF<<, LF. 

#B?GK9AAO9 84AAO9 ;4C<E4FP 6 F45?<JG BFK9F4. 
 
 

#D<@9D.  4EEK<F4FP F9IA<K9E>< B5BEAB64AAGR ABD@G 6D9@9A< A4 

FB>4DAGR BC9D4J<R A4D9;4A<S D9;P5O A4 L9=>9 CB6BDBFAB7B >G?4>4 

46FB@B5<?S �А�-24. 

�9F4?P 7 24-3001012, @4F9D<4? EF4?P 35) (�"%& 4543-71), F69D8BEFP 

!� 269-321, CD989? CDBKABEF< ó6 = 70 >7E/@@
2

, D9;P54  24ô1,5-4 h . ,9=>4 

A4C?46?9A4 8B d = 28 @@, @4EE4 4 >7, C4DF<S 3 100 LF. 
$9L9A<9 
1 !BEF46 BC9D4J<< 

'EF4AB6<FP CB6BDBFAO= >G?4> 6 J9AFDO EF4A>4, CD<EB98<A<FP CB6B8B> 
(EASFP >G?4>). 

1 #DBFBK<FP A4C?46?9AAGR L9=>G CB8 D9;P5G, 24-0,18 @@ A4 8?<A9 l = 

20 @@. 

2 #DBFBK<FP >4A46>G L<D<AB= f = 3 @@ A4 7?G5<AG l1 = 2 @@. 

3 %ASFP H4E>G 2ô45° A4 >BAJ9 L9=><. 

4 !4D9;4FP D9;P5G  24ô1,5-4 h . 
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2 �5BDG8B64A<9 < <AEFDG@9AF 

%F4AB> FB>4DAB-6<AFBD9;AO= 16>20, CB6B8>B64S C?4AL4=54, C9D98A<= 

< ;48A<= J9AFDO. 

$9;JO: CDBIB8AB= E C?4EF<A>B= F69D8B7B EC?464 & 5 � 10 E 

G7?B@  = 45°, >4A46BKAO= D9;9J E C?4EF<A>B= F69D8B7B EC?464, D9;P5B6B= 

D9;9J $-18. �;@9D<F9?PAO= <AEFDG@9AF: LF4A79AJ<D>G?P ,*-#-250-0,05 

(�"%& 166-80), L45?BA D9;P5B6B=. 

3  9:<@ D9;4A<S (A4 C9D9IB8 1) 

1 #D<CGE> A4 B5D45BF>G a = 2 @@ A4 EFBDBAG G84?S9@ ;4 B8<A CDBIB8 

( i = 1). �?G5<A4 D9;4A<S 
d d 

t ý    1 ð ý 28  24 ý 2 @@. 

2 2 

2 #B84K4 ( S ): 

CD< B5D45BF>9 EF4?9= ó 6 = 700 !/@@
2

, E t 8B 3 @@ < Rz = 40 @>@, 

CB84K4 CB ABD@4F<64@ ST = 0,6 @@/B5 . 

�D<@9K4A<9. #D< K9DAB6B@ FBK9A<< FD95G9FES CDB69D>4 CB84K< CB 
?<@<F<DGRM<@ H4>FBD4@: CDBKABEF< 89D:46>< D9;J4 < C?4EF<A>< F69D8B7B 

EC?464, :9EF>BEF< ;47BFB6>< < BE96B= E<?9 D9;4A<S. 

3 �BDD9>F<DG9@CB84KGCBC4ECBDFAO@84AAO@EF4A>4, 

SH = 0,6 @@ / B5. 

4 !4;A4K49@ C9D<B8 EFB=>BEF< D9;J4 &-50 @<A 
, 5 "CD989?S9@ E>BDBEFP D9;4A<S 

V p ý VF45?.  К1  К 2  К3 , 

789 VF45?. 3 E>BDBEFP D9;4A<S CB ABD@4F<6G, @ / @<A; 

К1 , К 2 , К3 3 >BQHH<J<9AFO, ;46<ESM<9 EBBF69FEF69AAB BF 
B5D454FO649@B7B @4F9D<4?4, EFB=>BEF< @4D>< F69D8B7B EC?464, 6<84 
B5D45BF><; 

VF45?. ý110 @ / @<A; К1 = 0,6; К2 = 1,0; К3 = 1,0 [3, >4DF4 &-4]; 
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Vp ý 110  0, 6  1, 0  1, 0 ý 66 @ / @<A. 

6 "CD989?S9@ K4EFBFG 6D4M9A<S LC<A89?S 
 66 

n ý 1000 Vp ý 1000 
p
   d 3,14  28 

ý 750 B5 / @<A. 

�BDD9>F<DG9@ K4EFBFG 6D4M9A<S LC<A89?S CB C4ECBDFAO@ 84AAO@ 

EF4A>4, nH = 765 B5 / @<A. 

7 $4EEK<FO649@ H4>F<K9E>GR E>BDBEFP D9;4A<S 

VH ýð  d  nH ýð 3,14  28  765 ý 67,2 @ / @<A. 
  1000 1000  

8 !4IB8<@ E<?G D9;4A<S  

P ýP К К ,  

 z zF45?.  12  

789 PzF45?. 3 E<?4 D9;4A<S CB ABD@4F<6G, !; 

К1 3 >BQHH<J<9AF, ;46<ESM<= BF B5D454FO649@B7B @4F9D<4?4; 

К2 3 BF E>BDBEF< D9;4A<S < 79B@9FD<< D9;J4. 

PzF45?. =2700 !; К1 =0,95; К2 =1,0 [3, >4DF4 &-5]; 

P 
z
 ý 2700  0,95  1,0 ý 2620 !. 

9 "CD989?S9@ @BMABEFP, ;4FD4K<649@GR A4 D9;4A<9, 

N p ý Pz VH ý 262 67, 2 ý 2,86 
 

>�F. 6120 6120 

$94?<;4J<S A4;A4K9AAB7B D9:<@4 6B;@B:A4, F4> >4> N p þ NQ 

(2,86 < 5,85), 789 NQ 3 @BMABEFP A4 LC<A89?9 EF4A>4, >�F. 

N Q ý N ø ý 7,8  0,75 ý 5,85>�F; 

4 �BD@O 6D9@9A< 

4) BEAB6AB9 (@4L<AAB9) 6D9@S 
  L 

To ý n S i, 789 L 3 8?<A4 D45BK97B IB84, @@; 
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ð

 

L ý l  l1  l2 , 789 l 3 8?<A4 B5D454FO649@B= CB69DIABEF<, @@ 

( l = 20 @@); l1 3 69?<K<A4 6D9;4A<S D9;J4, @@ ( l1 = 2 @@ [3, EFD. 300]); 

l 
2 3 8?<A4 CB86B84 < C9D95974 D9;J4, @@ ( l2 = 2 @@ [3, E. 300]); 

L ý 20  2  2 ý 24 @@; To ý
 24 ý 0, 05 @<A. 
765 0, 6 

 
5) 6ECB@B74F9?PAB9 6D9@S 

A4 GEF4AB6>G 89F4?< T6 . G = 0,32 @<A [2, F45?. 47]; 

A4 C9D9IB8 T6 . C = 0,26 @<A [2, F45?. 48, 49]; 

A4 <;@9D9A<9 T6 .< = 0,10 @<A [2, F45?. 53]; 

T6 = 0,32 + 0,26 + 0,10 = 0,68 @<A. 

5  9:<@O D9;4A<S ABD@O 6D9@9A< CB C9D9IB84@ 2 < 3 CB?GK4RF 

4A4?B7<KAB, BA< CD<6B8SFES 6 F45?<JG 6 BFK9F4. 

6  9:<@ D9;4A<S < ABD@O 6D9@9A< A4 C9D9IB8 4. 

#D<CGE> A4 EFBDBAG D469A 6OEBF9 CDBH<?S D9;P5O � ý 0,65  S, 

789 S 3 L47 D9;P5O, H ý 0,65  1,5 ý 0,97 @<A. 

�?S D9;P5O 8B  52 @@ < L474 2 @@ D9>B@9A8G9FES 6 3 10 CDBIB8B6 
CD< 7?G5<A9 D9;4A<S B>B?B 0,12 @@. 

0,97 
+<E?B CDBIB8B6 i ý H ýð

h 0,12 

ý 8,05 . 

#D<A<@49@ 8 CDBIB8B6 (4 K9DAB6OI < 4 K<EFB6OI). 

%>BDBEFP D9;4A<S: 8?S K9DAB6OI CDBIB8B6 VK9DA. = 36 @ / @<A; 8?S 

K<EFB6OI VK<EF. = = 64 @ / @<A . 

+4EFBF4 6D4M9A<S LC<A89?S: 
1000 36 

C ý ý 478 B5 / @<A. #D<ASFB C = 480 B5 / @<A.; 
D .K9DA. 3,14  24 H 



32 
 

32 

 

1000 64 
C ýð

ð
ý 850 B5 / @<A. #D<ASFB C = 765 B5 / @<A. 

D .K<EF. 3,14 24 H 

"EAB6AB9 (@4L<AAB9) 6D9@S 

T ý 2  (l  l1  l2 ) i, 789 l 3 8?<A4 D9;P5O, @@ ( l = 17 @@); 
 

o n  S 

 

l1 ý (2 ø 3)  S ; l1 = 3 @@; f = 3 @@. 

 
2  (17  3  3) 

T ýð
o.K9DA. 4801,5 

2  (17  3  3) 
T ýð

o.K<EF. 765 1,5 

To. B5M. ý 0,38 @<A. 

�ECB@B74F9?PAB9 6D9@S: 

A4 C9D9IB8 T6 . C = 0,61; 

 4 ý 0, 29 @<A.; 

 
 4 ý 0, 09 @<A.; 

A4 <;@9A9A<9 T6 .< = 0,10 [2, F45?. 53]. 

7 �BD@O 6D9@9A< A4 BC9D4J<R 

"EAB6AB9 (@4L<AAB9) 6D9@S K9FOD9I C9D9IB8B6 

To = 0,05 + 0,033 + 0,009 + 0,38 = 0,47 @<A; 

6ECB@B74F9?PAB9 6D9@S A4 GEF4AB6>G < EASF<9, C9D9IB8O < <;@9D9A<S 

T6 = 0,32+0,26+0,10+0,46+0,10+0,46+0,10+0,61+0,10 = 2,51 @<A; 

8BCB?A<F9?PAB9 6D9@S (A4 B5E?G:<64A<9 D45BK97B @9EF4 < BF8OI 
D45BK97B) 

% 

T8 ý (To  T6 ) 100 , 789 % 3 CDBJ9AF 8BCB?A<F9?PAB7B 6D9@9A< 

CB ABD@4F<6G; % = 7,5% ; 

7,5 

T8 ý (0, 47  2,51)  100 
ý 0, 22 @<A.; 

LFGKAB9 6D9@S 

TL ý To  T6  T8 ý 0, 47  2,51  0, 22 ý 3, 20 @<A.; 



33 
 

33 

 

CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S tC . ;. = 21 @<A [2, F45?. 51]; 

ABD@<DG9@B9 6D9@S 
 

TC . ;. 
 

TA ý TL ð
n, 789 n8 3 K<E?B 89F4?9= 6 C4DF<<, 

LF.; 8 

   21 
TA ý 3, 20  100 ý 3, 41 @<A. 

 

&9IA<K9E>B9 ABD@<DB64A<9 E69D?<?PAB=, HD9;9DAB=, L?<HB64?PAB= 

BC9D4J<= CDB<;6B8<FES F4> :9, >4> < FB>4DAB= BC9D4J<<, AB E GK9FB@ BEB59A- 

ABEF9= >BAEFDG>J<= <AEFDG@9AF4 (E69D?B, HD9;4, L?<HB64?PAO= >DG7) < 

EF4A>B6. 

 
$9>B@9A84J<< CB BCD989?9A<R 6ECB@B74F9?PAB7B 6D9@9A< 

� GK95AB@ CBEB5<< ABD@4F<6O 6D9@9A< CD98A4;A4K4RFES 8?S 
F9IA<K9E>B7B ABD@<DB64A<S EF4ABKAOI D45BF 6 @9?>BE9D<=AB@ 

CDB<;6B8EF69. 

� ABD@4F<64I CD98GE@BFD9AO E?98GRM<9 BD74A<;4J<BAAB-F9IA<K9E><9 
GE?B6<S, I4D4>F9D<;GRM<9 @9?>BE9D<=AB9 CDB<;6B8EF6B: 

1. #D98CD<SF<9 6 F9K9A<9 8?<F9?PAB7B 6D9@9A< 6OCGE>49F <;89?<S 
A95B?PL<@< E9D<S@< B7D4A<K9AAB= < GEFB=K<6B= AB@9A>?4FGDO. 

2. #D98CD<SF<9 <@99F 6OEB><= GDB69AP EC9J<4?<;4J<< CDB<;6B8EF64, 

5B?PLB= G89?PAO= 69E EC9J<4?<;<DB64AAB7B B5BDG8B64A<S, EC9J<4?PAB7B 

<AEFDG@9AF4 < CD<ECBEB5?9A<=, CD98A4;A4K9AAOI 8?S 6OCB?A9A<S 

BCD989?9AAB=  BC9D4J<< CD< B5D45BF>9 B8ABF<CAOI  89F4?9= G;>B= 

AB@9A>?4FGDO. 

3. !4 EF4A>4I 6OCB?ASRFES B8ABDB8AO9 BC9D4J<< < > >4:8B@G EF4A>G 
CD<>D9C?9AB B7D4A<K9AAB9 >B?<K9EF6B B8ABF<CAOI 89F4?9=. 

4. "5D45BF>4 89F4?9= A4  EF4A>4I CDB<;6B8<FES, >4> CD46<?B, 

<AEFDG@9AF4@<, GEF4AB6?9AAO@< A4 D4;@9D 59; CDB5AOI EFDG:9>. 
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5. "5D45BF>4 A4 EF4A>4I 6OCB?AS9FES A4 BEAB64A<< BC9D4J<BAAOI >4DF 
F9IAB?B7<K9E><I CDBJ9EEB6, CB8DB5AB D4;D45BF4AAOI CB BC9D4J<S@ < 

C9D9IB84@ E G>4;4A<9@ D9:<@B6 D45BFO B5BDG8B64A<S, 6D9@9A< 6OCB?A9A<S 
>4:8B7B C9D9IB84 < ABD@O LFGKAB7B 6D9@9A< A4 BC9D4J<R. 

6. !4DS8O A4 D45BFG, F9IAB?B7<K9E>4S 8B>G@9AF4J<S, ;47BFB6><, 

CD98GE@BFD9AAO9 F9IAB?B7<9=, <AEFDG@9AFO < CD<ECBEB5?9A<S 

8BEF46?SRFES > D45BK9@G @9EFG 6ECB@B74F9?PAO@ C9DEBA4?B@. 

7. �AEFDG@9AF ;4F4K<649FES 6 J9AFD4?<;B64AAB@ CBDS8>9. 

8. %F4A><, B5D454FO64RM<9 FS:9?O9 89F4?<, B5BDG8B64AO CB8N9@AB- 

FD4AECBDFAO@< ED98EF64@<. 

9. $45BK99 @9EFB B59EC9K9AB  A9B5IB8<@O@  >B@C?9>FB@ 

CD<ECBEB5?9A<=, ECBEB5EF6GRM<I EB>D4M9A<R 6ECB@B74F9?PAB7B 6D9@9A< < 

C9D9>DOF<S@ 6D9@9A< DGKAB= D45BFO 6D9@9A9@ @4L<AAB= D45BFO EF4A>4 

(A4?<K<9 >B@C?9>F4 86GI BCD46B>, 86GI IB@GF<>B6, CB6BDBFAOI EFB?B6, 

5OEFDB89=EF6GRM<I  CA96@4F<K9E><I GEFDB=EF6, @AB7B@9EFAOI 

CD<ECBEB5?9A<= < CD<ECBEB5?9A<=, CD<@9AS9@OI A4 GK4EF>4I 7DGCCB6B= 

B5D45BF>< 89F4?9=, < 8D.); A4 D4EEFBSA<< 8B 1@ BF EF4A>4 GEF4A46?<64RFES 

FG@5BK><, EFB=>< <?< EF9??4:< 8?S E>?48O64A<S 89F4?9= < FG@5BK>< 8?S 

K9DF9:9= < <AEFDG@9AF4; 8?S >DGCAOI 89F4?9= GEF4A46?<64RFES EF9??4:< 

<?< DB?PF4A7< A4 D4EEFBSA<< 1-3 @ BF EF4A>4. 

#BEB5<9 EB89D:<F ABD@4F<6AO9 @4F9D<4?O 8?S D4EK9F4 F9IA<K9E>< 

B5BEAB64AAOI ABD@ 6D9@9A< A4 D45BFO, 6OCB?AS9@O9 A4 B5BDG8B64A<<, 
CD<@9AS9@B@ 6 E9D<=AB@ CDB<;6B8EF69. 

#D< ABD@<DB64A<< EF4ABKAOI D45BF CB A4EFBSM<@ ABD@4F<64@ 

BCD989?S9FES 6ECB@B74F9?PAB9 6D9@S, 6D9@S A4 B5E?G:<64A<9 D45BK97B 

@9EF4, CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S < 6D9@S C9D9DO6B6 A4 BF8OI < 

?<KAO9 A48B5ABEF< D45BK97B.. 

!BD@4F<6O 6D9@9A< CB >4:8B@G F<CG B5BDG8B64A<S D4;D45BF4AO A4 
>B@C?9>EO CD<9@B6, EBEF46?9AAO9 CB F9IAB?B7<K9E><@ CD<;A4>4@ < 6<84@ 

D45BF, 6EFD9K4RM<@ES CD< B5D45BF>9 89F4?9=. 
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� ;46<E<@BEF< BF 6<84 CD<@9AS9@B7B B5BDG8B64A<S < I4D4>F9D4 
6OCB?AS9@B= A4 A9@ D45BFO 6 ABD@4F<64I CD98GE@BFD9AO D4;A4S EF9C9AP 

G>DGCA9A<S ABD@ < 864 @9FB84 BCD989?9A<S 6ECB@B74F9?PAB7B 6D9@9A< A4 
BC9D4J<R: 

I. #D< D4EK9F9 ABD@O LFGKAB7B 6D9@9A< 8?S D45BF, 6OCB?AS9@OI A4 

GA<69DE4?PAB@ B5BDG8B64A<<, CD98A4;A4K49@B@ 8?S @AB7B- C9D9IB8AOI 

D45BF, BCD989?9A<9 6ECB@B74F9?PAB7B 6D9@9A< A4 BC9D4J<R ;4>?RK49FES 6 

A4IB:89A<< CB EBBF69FEF6GRM<@ F45?<J4@ < CBE?98GRM9@ EG@@<DB64A<< 

6D9@9A< A4 GEF4AB6>G < EASF<9 89F4?<; 6D9@9A< A4 CDBIB8 (<?< B5D45BF>G 

CB69DIABEF<), BCD989?S9@B7B 8?S >4:8B7B C9D9IB84 6 BC9D4J<< BF89?PAB; 

6D9@9A< A4 <;@9A9A<9 D9:<@4 D45BFO B5BDG8B64A<S, E@9AG <AEFDG@9AF4 < 

C9D9@9M9A<9 K4EF9= EF4A>4; 6D9@9A< A4 >BAFDB?PAO9 <;@9D9A<S 
B5D45BF4AAB= CB69DIABEF<. 

II. �?S B5BDG8B64A<S, CD98A4;A4K49@B7B 6 BEAB6AB@ 8?S B8AB- 

C9D9IB8AOI BC9D4J<=, B5D45BF>4 A4 >BFBDB@ CDB<;6B8<FES 59; <;@9A9A<S 

D9:<@B6 D45BFO B5BDG8B64A<S < E@9AO <AEFDG@9AF4 6 CD989?4I 

F9IAB?B7<K9E>B= BC9D4J<<, 6ECB@B74F9?PAB9 6D9@S 849FES 6 6<89 

G>DGCA9AAB7B >B@C?9>E4 CD<9@B6 A4 BC9D4J<R. �?S EF4A>B6 QFB= 7DGCCO 

6ECB@B74F9?PAB9 6D9@S BCD989?S9FES CB F45?<J4@ 6 EBBF69FEF6<< E 

I4D4>F9DB@ B5D45BF>< 59; CBE?98GRM97B EG@@<DB64A<S BF89?PAOI 

E?4749@OI. 

�E>?RK9A<9 EBEF46?SRF BF89?PAO9 F<CO EF4A>B6 QFB= 7DGCCO, 8?S 
>BFBDOI GK<FO649FES 6D9@S A4 8BCB?A<F9?PAO9 CD<9@O, CD<546?S9@B9 >B 

6D9@9A< A4 BC9D4J<R 6 E?GK4SI <;@9A<6L97BES EB89D:4A<S D45BFO. �D9@S 
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6ECB@B74F9?PAB7B 6D9@9A<, E6S;4AAB7B E B5D45BF>B= CB69DIABEF< CB F<C4@ 

B5BDG8B64A<S. 

�D9@S A4 >BAFDB?PAB9 <;@9D9A<9 CD98GE@4FD<649F 6OCB?A9A<9 D45BF, 

F<C<KAOI 8?S B5D45BF>< A4 EF4A>4I, 6>?RK4S 6D9@S A4 6;SF<9 <AEFDG@9AF4, 

GEF4AB6>G D4;@9D4 <;@9D9A<S < 6D9@S A4 BK<EF>G <;@9DS9@B= CB69DIABEF<. 

!BD@4F<64@< A9 CD98GE@BFD9AO BF89?PAO9, D98>B 6EFD9K49@O9 CD< 

<;@9D9A<SI 6<8O D45BF, A4CD<@9D, B:<84A<9 BEFO64A<S 89F4?<, 6EFD9K49@B9 

A4 L?<HB64?PAOI D45BF4I, CDB@O6>4 ;47DS;A9AAOI 89F4?9= C9D98 

<;@9D9A<9@ < F.C. �D9@S A4 F4><9 D45BFO GEF4A46?<649FES E GK9FB@ 

H4>F<K9E><I GE?B6<= B5D45BF>< CB @9EFAO@ ABD@4F<64@. 

#D< 6OCB?A9A<< D45BF A4 L?<HB64?PAOI EF4A>4I E CD<ECBEB5?9A<9@ 

8?S 46FB@4F<K9E>B7B <;@9D9A<S 6 CDBJ9EE9 B5D45BF>< 89F4?< 

6ECB@B74F9?PAB9 6D9@S A4 CB69DIABEFP E?98G9F CD<A<@4FP CB >4DF4@ 

6D9@9A< A4 B5D45BF>< 59; <;@9D9A<S 89F4?<. 

#D< D4EK9F9 ABD@ LFGKAB7B 6D9@9A< 6D9@S A4 >BAFDB?PAO9 <;@9D9A<S 
BCD989?S9FES E GK9FB@ A9B5IB8<@B= C9D<B8<KABEF< F4><I <;@9D9A<= 6 
CDBJ9EE9 D45BFO. 

#9D<B8<KABEFP >BAFDB?PAOI <;@9D9A<= ;46<E<F BF E?98GRM<I 
BEAB6AOI H4>FBDB6: 

4) EF45<?PABEF< CB?GK49@OI CD< B5D45BF>9 D4;@9DB6, B5GE?46?<649@B= 

F9IAB?B7<K9E><@ CDBJ9EEB@, >BAEFDG>J<9= D9:GM97B <AEFDG@9AF4, @9FB8B@ 

6OCB?A9A<S D45BFO < F.C.; 

5) 8BCGE>4 A4 B5D45BF>G; 
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6) FBKABEF< EF4A>4; 

7) D4;@9DB6 B5D45BF><. 

#9D<B8<KABEFP <;@9D9A<= 8?S >4:8B7B 6<84 D45BF BCD989?S9FES E 

GK9FB@ C9D9K<E?9AAOI H4>FBDB6 CB F45?<J4@, D4;@9M9AAO@ 6 CD<?B:9A<< . 

%?98G9F <@9FP 6 6<8G, KFB 6D9@S A4 >BAFDB?PAO9 <;@9D9A<S 8B?:AB 

6>?RK4FPES 6 ABD@G FB?P>B 6 F9I E?GK4SI, >B784 QFB 6D9@S A9 @B:9F 5OFP 

C9D9>DOFB BEAB6AO@ (F9IAB?B7<K9E><@) 6D9@9A9@. 
 
 

!BD@4F<6O 6D9@9A< A4 B5E?G:<64A<9 D45BG97B @9EF4 
�D9@S A4 B5E?G:<64A<9 D45BK97B @9EF4 84AB CB F<C4@ EF4A>B6. 

#D<6989AAB9 6 F45?<J4I ABD@4F<6B6 6D9@S D4EEK<F4AB A4 B5E?G:<64A<9 

D45BK<@ B8AB7B EF4A>4 < 6>?RK49F 6D9@S A4 F9IA<K9E>B9 < 6D9@S A4 

BD74A<;4J<BAAB9 B5E?G:<64A<9 D45BK97B @9EF4. 

!BD@4F<64@< CD98GE@4FD<649FES 6D9@S A4 6OCB?A9A<9 E?98GRM9= 

D45BFO. 

1 &9IA<K9E>B9 B5E?G:<64A<9 D45BK97B @9EF4 CD98GE@4FD<649F: 

4) E@9AG <AEFDG@9AF4 6E?98EF6<9 ;4FGC?9A<S (8?S EF4A>B6, D45BF4R- 

M<I ?9;6<=AO@< <AEFDG@9AF4@<); C9D<B8<K9E>GR CD46>G L?<HB64?PAB7B 

>DG74 < E@9AG 97B 6E?98EF6<9 <;ABE4 (8?S L?<HB64?PAOI EF4A>B6); 

5) D97G?<DB6>G < CB8A4?48>G EF4A>4 6 CDBJ9EE9 D45BFO; 

6) E@9F4A<9 < C9D<B8<K9E>GR G5BD>G EFDG:>< 6 CDBJ9EE9 D45BFO. 
 
 

2 "D74A<;4J<BAAB9 B5E?G:<64A<9 D45BK97B @9EF4 6>?RK49F: 

4) BE@BFD < BCDB5B64A<9 B5BDG8B64A<S; 

5) D4E>?48>G <AEFDG@9AF4 6 A4K4?9 < G5BD>G 97B 6 >BAJ9 E@9AO; 

6) E@4;>G < K<EF>G EF4A>4 6 F9K9A<9 E@9AO; 

7) CB?GK9A<9 <AEFDG>F4:4 E F9K9A<9 E@9AO; 

8) G5BD>G D45BK97B @9EF4 6 >BAJ9 E@9AO. 
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� ;46<E<@BEF< BF F<C4 EF4A>4 < 6OCB?AS9@B= A4 A9@ D45BFO, 6 

ABD@4F<64I CD98GE@4FD<64RFES 864 ECBEB54 D4EK9F4 6D9@9A< A4 

B5E?G:<64A<9 D45BK97B @9EF4. 

I. �?S EF4A>B6, D45BF4RM<I ?9;6<=AO@< <AEFDG@9AF4@<, 6D9@S A4 

B5E?G:<64A<9 D45BK97B @9EF4 (F9IA<K9E>B9 < BD74A<;4J<BAAB9), GEF4AB6?9AB 

6 6<89 CBEFBSAAB= 69?<K<AO, >BFBD4S A4K<E?S9FES CD< D4EK9F9 ABD@O 

LFGKAB7B 6D9@9A< CDBJ9AFAB= A48546>B= > BC9D4F<6AB@G 6D9@9A<. 

II. �?S L?<HB64?PAOI EF4A>B6 QFB 6D9@S D4;89?S9FES A4 6D9@S 

F9IA<K9E>B7B B5E?G:<64A<S < 6D9@S BD74A<;4J<BAAB7B B5E?G:<64A<S 

D45BK97B @9EF4 < CB8EK<FO649FES CD< D4EK9F9 ABD@O LFGKAB7B 6D9@9A< 

BF89?PAB. �D9@S A4 F9IA<K9E>B9 B5E?G:<64A<9 8?S QFB= 7DGCCO EF4A>B6 

BCD989?S9FES D4EK9FAO@ CGF9@ E GK9FB@ C9D<B84 EFB=>BEF< L?<HB64?PAB7B 

>DG74, 6D9@9A< A4 97B CD46>G < BEAB6AB7B 6D9@9A< B5D45BF>< 89F4?<. �D9@S 

A4 BD74A<;4J<BAAB9 B5E?G:<64A<9 D45BK97B @9EF4 GEF4AB6?9AB 6 6<89 

CBEFBSAAB= 69?<K<AO, A4K<E?S9@B= CDBJ9AFAB= A48546>B= > BC9D4F<6AB@G 

6D9@9A<. 

�D9@S F9IA<K9E>B7B B5E?G:<64A<S A4 E@9AG <AEFDG@9AF4 6E?98EF6<9 
;4FGC?9A<S < EBCGFEF6GRMGR QFB@G CBE?98GRMGR D97G?<DB6>G < 

CB8A4?48>G EF4A>4 GEF4AB6?9AB 6 ABD@4F<64I D4EK9FAO@ CGF9@ E GK9FB@ 

54?4AE4 BC9D4F<6AB7B 6D9@9A< (8B?S @4L<AAB7B 6D9@9A< 6 BC9D4F<6AB@), 

BCD989?9AAB7B CB IDBAB@9FD4:AO@ A45?R89A<S@ < HBFB7D4H<S@ D45BK97B 
8AS, < 6D9@9A< D45BFO <AEFDG@9AF4 8B ;4FGC?9A<S (C9D<B8 EFB=>BEF<), 
CD<ASFB7B CB @4F9D<4?4@ ABD@4F<6B6 D9- :<@B6 D9;4A<S. 

!4 EF4A>4I, D45BF4RM<I ?9;6<=AO@< <AEFDG@9AF4@<, QFB 6D9@S 
;4A<@49F A95B?PLB= G89?PAO= 69E, @4?B 6?<S9F A4 FBKABEFP ABD@O LFGKAB7B 
6D9@9A< < GEF4AB6?9AB 6 6<89 G>DGCA9AAB7B >B@C?9>E4 6D9@9A< 6 CDBJ9AF4I. 

!4 L?<HB64?PAOI EF4A>4I 6D9@S A4 F9IA<K9E>B9 B5E?G:<64A<9, 

E6S;4AAB9 E CD46>B= L?<HB64?PAB7B >DG74, 6 ABD@9 LFGKAB7B 6D9@9A< 

;4A<@49F ;A4K<F9?PAO9 D4;@9DO. � ;46<E<@BEF< BF I4D4>F9D4 6OCB?AS9@B= 
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D45BFO 6 FBKABEF< L?<HB64A<S QFB 6D9@S <;@9AS9FES 6 L<DB><I CD989?4I < 

CBQFB@G 8B?:AB D4EEK<FO64FPES BF89?PAB A4 >4:8GR BC9D4J<R. 

 

!BD@4F<6O 6D9@9A< A4 BF8OE < ?<GAO9 A48B5ABEF< 

�D9@S A4 BF8OI < ?<KAO9 A48B5ABEF< 6 F45?<J4I 84AB 6 CDBJ9AF4I BF 

BC9D4F<6AB7B 6D9@9A<. 1FB 6D9@S GEF4A46?<649FES 8<HH9D9AJ<DB64AAB 6 

;46<E<@BEF< BF ;4ASFBEF< D45BK97B < <AF9AE<6ABEF< FDG84. �?S D45BF E 

@9I4A<K9E>B= CB84K9= CD98GE@BFD9AB 6D9@S A4 ?<KAO9 A48B5ABEF< < 

H<;>G?PFC4G;O, 4 8?S D45BF E DGKAB= CB84K9= GK<FO649FES 8BCB?A<F9?PAB 

6D9@S C9D9DO6B6 A4 BF8OI, GEF4A46?<649@B9 8?S >4:8B= BC9D4J<< 6 

;46<E<@BEF< BF <AF9AE<6ABEF< FDG84. 

 

!BD@4F<6O CB87BFB6<F9?PAB-;4>?NG<F9?PAB7B 6D9@9A< A4 

B5D45BF>G C4DF<< ;47BFB6B> 

!BD@4F<64@< CB87BFB6<F9?PAB-;4>?RK<F9?PAB7B 6D9@9A< 

CD98GE@4FD<649FES 6OCB?A9A<9 E?98GRM9= D45BFO: 

4) CB?GK9A<9 A4 D45BK9@ @9EF9 A4DS84, F9IA<K9E>B= 8B>G@9AF4J<< < 

A9B5IB8<@B7B <AEFDG>F4:4; 

5) B;A4>B@?9A<9 E D45BFB= < K9DF9:B@; 

6) CB87BFB6>4 D45BK97B @9EF4, A4?48>4 B5BDG8B64A<S, <AEFDG@9AF4 < 

CD<ECBEB5?9A<=; 

7) CDB5A4S B5D45BF>4 89F4?< A4 EF4A>4I, D45BF4RM<I CD< 6OCB?A9A<< 

B8ABCDBIB8AOI BC9D4J<= <AEFDG@9AFB@, GEF4AB6?9AAO@ A4 D4;@9D; 

8) EASF<9 <AEFDG@9AF4 < CD<ECBEB5?9A<= CBE?9 B>BAK4A<S B5D45BF>< 

C4DF<< 89F4?9=. 

#B87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S BCD989?S9FES >4> EG@@4: 

4) 6D9@9A< A4 A4?48>G EF4A>4, ;46<ESM97B BF ECBEB54 GEF4AB6>< 89- 

F4?< < >B?<K9EF64 <AEFDG@9AFB6, GK4EF6GRM<I 6 BC9D4J<<; 

5) 6D9@9A<, ;4FD4K<649@B7B 6 E?GK4SI D45BFO E >4><@-?<5B 
8BCB?A<F9?PAO@, A9D97G?SDAB 6EFD9K4RM<@ES 6 D45BF9 CD<ECBEB5?9A<9@ 
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<?< GEFDB=EF6B@, CD98GE@BFD9AAO@ F9IAB?B7<K9E><@ CDBJ9EEB@ A4 
BC9D4J<R; 

6) 6D9@9A< A4 CDB5AGR B5D45BF>G 89F4?<. 

� GK95AB@ CBEB5<< CD<6989AO D4EK9FAO9 69?<K<AO, A4<5B?99 K4EFB 
6EFD9K4RM<9ES < CD<@9AS9@O9 6 F9IA<K9E>B@ ABD@<DB64A<< CD< D4EK9F9 

ABD@ LFGKAB7B 6D9@9A<: 69?<K<AO 6D9;4A<S < C9D95974 <AEFDG@9AF4, 
8BCB?A<F9?PAO9 8?<AO A4 6;SF<9 CDB5AOI EFDG:9> < 8D. 

 
����!�3 

$4EEK<F4FP ABD@G 6D9@9A< A4: 

FB>4DAGR B5D45BF>G: 
BF69DEF<S CB8 C9D98A<= CB8L<CA<> >BDCGE4 6B8SAB7B A4EBE4, 

A4C?46?9AAB7B L?<J96B7B >BAJ4 CB?GBE<, 

<;ABL9AAB= D9;P5O 698GM97B 64?4 >BDB5>< C9D984K, 

BF69DEF<S CB8 CB8L<CA<> EFGC<JO ;48A97B >B?9E4. 

E69D?<?PAGR B5D45BF>G: 
BF69DEF<S CB8 6FG?>G >BDB@OE?4 >?4C4A4, 

D9;P5B6B7B BF69DEF<S 6 >4DF9D9 EJ9C?9A<S >D9C?9A<S >BDB5>< C9D984K; 

;464D9AAOI D9;P5B6OI BF69DEF<= CB?GBE<, 

BF69DEF<= CB8 FB?>4F9?< 6 5?B>9 J<?<A8DB6; 

HD9;9DAGR B5D45BF>G: 
CD<64?BKAOI C?BE>BEF9= >4DF9D4 EJ9C?9A<S, 

EFO>B6OI CB69DIABEF9= A<:A9= 7B?B6>< L4FGA4, 

CD<64?BKAB= CB69DIABEF< 7B?B6>< J<?<A8DB6, 

LCBABKAB7B C4;4 D4ECD989?<F9?PAB7B 64?4; 

L?<HB64A<9: 
BCBDAOI L99> D4ECD989?<F9?PAB7B 64?4, 

R5>< FB?>4F9?S >?4C4A4, 

A4:<@AB7B 8<E>4 EJ9C?9A<S, 

CBE48BKAB= CB69DIABEF< 7<?P;O J<?<A8D4. 
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�"#$"%/ � #$��&�+�%�" ' ��!3&�2 

 
 

1. �4> BCD989?SRFES F9D@<AO «&9IAB?B7<K9E><= CDBJ9EE» < 

«&9IAB?B7<K9E>4S BC9D4J<S»? 

2. �4>B6 CBDS8B> CDB9>F<DB64A<S BC9D4J<<? 

3. +FB A4;O649FES F9IA<K9E>< B5BEAB64AAB= ABD@B= 6D9@9A<? 

4. �4>B64 EFDG>FGD4 F9IA<K9E>< B5BEAB64AAB= ABD@O 6D9@9A<? 

5. �4> CDB<;6B8SF ABD@<DB64A<9 FB>4DAB= (HD9;9DAB=, L?<HB64?PAB=) 

BC9D4J<<? 

6. #BSEA<F9, >4>B9 ;A4K9A<9 <@99F ABD@<DB64A<9 CD< 6OCB?A9A<< 

EF4ABKAOI D45BF? 

7. �; >4><I Q?9@9AFB6 BCD989?S9FES ABD@4 LFGKAB7B 6D9@9A< "L? 

8. �4=F9 BCD989?9A<9 BC9D4F<6AB@G 6D9@9A<. 

9. �4> BCD989?S9FES D4EK9FA4S 8?<A4 B5D45BF><? 

10. �4> E?98G9F CBEFGC<FP, 9E?< CD<CGE> A4 B5D45BF>G EASFP ;4 B8<A 

CDBIB8 A96B;@B:AB? 

5 %#�%"� $��" �!�'� "� ��&�$�&'$/ [ 1-4, 11-22 ]. 
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#$��&�+�%��3 $��"&� 2 

&�)!�+�%�"� !"$ �$"��!�� !�#���"+!/) $��"& 

(4 K4E4) 
 
 

*��0 $��"&/ 

�;GK<FP H<;<K9E>GR EGMABEFP CDBJ9EE4, B5BDG8B64A<9 < @4F9D<4?O; 

CB?GK<FP CD4>F<K9E><9 A46O>< CB GEF4AB6?9A<R BCF<@4?PAB7B D9:<@4 < 

D4EK9F4 ABD@O 6D9@9A<, CD< 6OCB?A9A<< A4C?46BKAOI D45BF. 

%"��$��!�� $��"&/ - <;GK9A<9 H<;<K9E>B= EGMABEF< < 

D4J<BA4?PAB= B5?4EF< CD<@9A9A<S CDBJ9EE4 A4C?46>< CB8 H?REB@, 

GEFDB=EF64 B5BDG8B64A<S; <;GK9A<9 < <EE?98B64A<9 6?<SA<S  D9:<@4 

46FB@4F<K9E>B= A4C?46><  A4 EF45<?PABEFP CDBJ9EE4 < >4K9EF6B 

A4C?46?9AAB7B E?BS; CB?GK9A<9 CD4>F<K9E><I A46O>B6 CD< ABD@<DB64A<< 

CDBJ9EE4 A4C?46>< 89F4?<. 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
CBASF<S B A4C?46BKAOI D45BF4I, 46FB@4F<K9E>B= A4C?46>< CB8 

H?REB@, D4EK9F ABD@O 6D9@9A< A4C?46BKAOI D45BF. 

'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
A4GK<FPES D4EEK<FO64FP F9IAB?B7<K9E><9 ABD@O 6D9@9A< A4 46FB@4F<K9E>GR 

A4C?46>G J<?<A8D<K9E>B= CB69DIABEF< 89F4?< CB8 H?REB@. 
(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 

< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 
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#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 

F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 

А�&'А�0!"%&0 &Е /: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= EC9J<4?<EF B5S;4A ;A4FP A9 FB?P>B 
F9IAB?B7<R A4C?46BKAOI D45BF, AB F9IAB?B7<K9E><9 BC9D4J<< A4 
46FB@4F<K9E>GR A4C?46>G J<?<A8D<K9E>B= CB69DIABEF< 89F4?< CB8 H?REB@. 

 
&�"$�&�+�%��3 +�%&0 

#D<AJ<C<4?PA4S EI9@4 CDBJ9EE4 A4C?46>< 89F4?< CB8 H?REB@ 

CD98EF46?9A4 A4 D<EGA>9 2.1. 

 

 

$<EGAB> 2.1 − %I9@4 CDBJ9EE4 
46FB@4F<K9E>B= A4C?46>< J<?<A8D<K9E>B= 

89F4?< CB8 E?B9@ H?RE4: 
1 − H?REBCB86B8SM<= C4FDG5B>; 
2 3 @GA8LFG>; 3, 12 3 FB>BCB86B8SM<9 
CDB6B84; 4 3 Q?9>FDB8A4S CDB6B?B>4; 
5 3 Q?9>FD<K9E>4S 8G74; 6 3 B5B?BK>4 <; 
D4EC?46?9AAB7B  H?RE4;7 −64AA4 
D4EC?46?9AAB7B @9F4??4; 8 − L?4>B64S 
>BD>4; 9 − E64DBKAO= H?RE; 
10 − A4C?46?9AAO= @9F4??; 
11 − A4C?46?S9@4S 89F4?P; 4 − E@9M9A<9 
Q?9>FDB84 E ;9A<F4; 6 − 6O?9F Q?9>FDB84; h 3 

FB?M<A4 A4C?46?9AAB7B E?BS; hB − 7?G5<A4 
CDBC?46?9A<S BEAB6AB7B @9F4??4 

 
� ;BAG A4C?46>< A9CD9DO6AB CB849FES 7B?4S Q?9>FDB8A4S CDB6B?B>4 4 < 

7D4AG?<DB64AAO= E64DBKAO= H?RE 9. 

%64DBKAO= FB> CB86B8<FES > Q?9>FDB8AB= CDB6B?B>9 K9D9; @GA8LFG> 2, 

4 > 6D4M4RM9=ES 89F4?< 11 K9D9; EC9J<4?PAB9 FB>BCB86B8SM99 GEFDB=EF6B. 

#D< ;4@O>4A<< Q?9>FDB84 A4 89F4?P 6B;5G:849FES E64DBKA4S 8G74 5, >BFBD4S 

BC?46?S9F CDB6B?B>G, @9F4?? <;89?<S < CD<?974RM<= H?RE. 
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!4 CB69DIABEF< 89F4?< B5D4;G9FES E64DBKA4S 64AA4 7 :<8>B7B 
@9F4??4, A489:AB ;4M<M49@4S BF 6D98AB7B 6B;89=EF6<S ><E?BDB84 < 4;BF4 
6B;8GI4 Q?4EF<KAB= B5B?BK>B= 6 <; D4EC?46?9AAB7B H?RE4. 

(?REB64S B5B?BK>4 EBID4AS9F F9C?B 8G7< < CD9CSFEF6G9F 
D4;5DO;7<64A<R A4C?46?S9@B7B @9F4??4. 

%?B= H?RE4 EB;849F 846?9A<9 A4 D4EC?46?9AAO= @9F4?? < B59EC9K<649F 
IBDBL99 HBD@<DB64A<9 L64 CD< 6OEB>B= C?BFABEF< FB>4, 8BEF<74RM9= 

2 2 
150...200 � / @@ , 6@9EFB 15...20 � / @@ CD< DGKAB= Q?9>FDB8G7B6B= E64D>9. 

�OIB8S <; ;BAO 8G7<, D4EC?46?9AAO= @9F4?? ;4F69D89649F, 4 :<8><= 

H?RE CD96D4M49FES 6 L?4>B6GR >BD>G 8, >BFBDGR A9CD9DO6AB G84?SRF 

EC9J<4?PAO@ ;G5<?B@. !9D4EC?46?9AAO= H?RE CBE?9 BFE9<64A<S 

L?4>B6B= >BD>< <ECB?P;G9FES CB6FBDAB. 

�6FB@4F<K9E>4S A4C?46>4 CB8 H?REB@ <@99F E?98GRM<9 CD9<@GM9EF64 
C9D98 DGKAB= Q?9>FDB8G7B6B= A4C?46>B=: 

÷ CDB<;6B8<F9?PABEFP CDBJ9EE4 6OL9 6 K9FOD9-L9EFP D4; < 8BEF<749F 

15 >7 / K 8?S B8AB8G7B6B= A4C?46><; 

÷ CBF9D< Q?9>FDB8AB7B @4F9D<4?4 A4 G74D < D4;5DO;7<64A<9 6 10 

D4; @9APL9 (A9 5B?99 2&3 %); 

÷ D4EIB8 Q?9>FDBQA9D7<< A4 A4C?46>G 1 >7 @9F4??4 EBEF46?S9F 3 > �F·K, 

KFB 6 864 D4;4 A<:9, K9@ CD< DGKAB= A4C?46>9; 

÷ A4C?46?9AAO= @9F4?? CB?GK49FES 5B?99 C?BFAO@, B8ABDB8AO@, E 

A<;><@ EB89D:4A<9@ ><E?BDB84, E DB6AB= < 7?48>B= CB69DIABEFPR; 

÷ 7BD9A<9 8G7< CB889D:<649FES 46FB@4F<K9E>< < 8G74 ;4>DOF4 H?REB@, 
KFB ;A4K<F9?PAB B5?97K49F GE?B6<S FDG84 E64DM<>4. 

� A98BEF4F>4@ 46FB@4F<K9E>B= A4C?46>< CB8 H?REB@ E?98G9F 
BFA9EF< E?98GRM99: CD<@9A9A<9 H?RE4 G8BDB:49F < GE?B:AS9F CDBJ9EE 
A4C?46><, B7D4A<K<649F 8<4@9FD A4C?46?S9@OI 89F4?9= (A9 @9A99 40 @@) < 

A9 CB;6B?S9F 69EF< A4C?46>G 6 ?R5B@ CDBEFD4AEF69AAB@ CB?B:9A<<. #D< 

A4C?46>9 89F4?9= 8<4@9FDB@ @9A99 40 @@ CDB<EIB8<F BEOC4A<9 H?RE4, 
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89F4?P C9D97D9649FES, 4 :<8><= @9F4?? < L?4> EF9>4RF E A4C?46?S9@B= 

CB69DIABEF<. 

&B?M<A4 A4C?46?S9@B7B E?BS ;4 B8<A D45BK<= IB8   EBEF46?S9F 

2...5 @@, CBQFB@G 46FB@4F<K9E>4S A4C?46>4 CB8 H?REB@ CD<@9AS9FES 8?S 

6BEEF4AB6?9A<S >B?9AK4FOI 64?B6, >B:GIB6 CB?GBE9=, 64?B6 >BDB5B> 

C9D984K, L?<JB6 >4D84AAOI 64?B6 < CB?GBE9=. 

"EAB6AO@< C4D4@9FD4@< D9:<@4 A4C?46>< S6?SRFES: E64DBKAO= FB> 

< A4CDS:9A<9 8G7<, 8<4@9FD Q?9>FDB8AB= CDB6B?B>< < 99 @4D>4, @4D>4 < 

7D4AG?SJ<S E64DBKAB7B H?RE4, E>BDBEFP A4C?46><, E>BDBEFP CB84K< 
Q?9>FDB8AB= CDB6B?B><, L47 A4C?46><, 6O?9F Q?9>FDB84 «6», E@9M9A<9 

Q?9>FDB84 E ;9A<F4 «4» < G7B? A4>?BA4 Q?9>FDB84. 

�6FB@4F<K9E>4S A4C?46>4 CB8 H?REB@ 6OCB?AS9FES A4 CBEFBSAAB@ FB>9 

B5D4FAB= CB?SDABEF< («@<AGE» A4 89F4?P, «C?RE» A4 CDB6B?B>G). !4 CDS@B= 

CB?SDABEF< G69?<K<649FES E>?BAABEFP L64 > B5D4;B64A<R CBD < D4>B6<A. 

!4C?46>G CB8 H?REB@ 698GF CD< A4CDS:9A<< 8G7< 28...35 � < 
E64DBKAB@ FB>9 150...500 A. % G69?<K9A<9@ A4CDS:9A<S D4EF9F 8?<A4 < 
CB86<:ABEFP 8G7<, G69?<K<64RFES L<D<A4 64?<>4 < D4EIB8 H?RE4, 7?G5<A4 

CDBC?46?9A<S CD4>F<K9E>< A9 <;@9AS9FES. 

% G69?<K9A<9@ E64DBKAB7B FB>4 6B;D4EF49F CDB<;6B8<F9?PABEFP CDBJ9EE4, 

G69?<K<64RFES B5N9@ :<8>B= 64AAO, 6OEBF4 A4C?46?S9@B7B 64?<>4 < 7?G5<A4 

CDBC?46?9A<S BEAB6AB7B @9F4??4. ,<D<A4 64?<>4 CD4>F<K9E>< A9 <;@9AS9FES. 

�B?PL4S 7?G5<A4 CDBC?46?9A<S A9:9?4F9?PA4, F4> >4> EA<:49FES >BAJ9AFD4J<S 

?97<DGRM<I Q?9@9AFB6 6 A4C?46?9AAB@ E?B9, G69?<K<64RFES 89HBD@4J<< < 

6B;@B:9A CDB:B7 89F4?<. !4 46FB@4F<K9E>B= GEF4AB6>9 E64DBKAO= FB> 

GEF4A46?<649FES 6 ;46<E<@BEF< BF E>BDBEF< CB84K< Q?9>FDB8AB= CDB6B?B><. % 

G69?<K9A<9@ E>BDBEF< CB84K< CDB6B?B>< FB> 6B;D4EF49F < A4B5BDBF. 

1?9>FDB8B@ E?G:<F CDB6B?B>4 8<4@9FDB@ 1,2...3,0 @@. !9B5IB8<@O= 

8<4@9FD CDB6B?B>< CB85<D4RF CB 8BCGEF<@B= 69?<K<A9 FB>4. 
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�?S CDB6B?B>< 8<4@9FDB@ 1,2; 1,6 < 2,0 @@ BCF<@4?PA4S 69?<K<A4 FB>4 
8B?:A4 5OFP EBBF69FEF69AAB 90...200, 120...300 < 160...400 �. 

%>BDBEFP A4C?46>< (B>DG:A4S E>BDBEFP 6D4M9A<S 89F4?<) CD<A<@49FES 
6 CD989?4I BF 12 8B 40 @ / K. 

%?<L>B@ @4?4S E>BDBEFP A4C?46>< CD<6B8<F > A9D46AB@9DAB@G 
D4EF9>4A<R 64AAO < C?BIB@G HBD@<DB64A<R L64. % G69?<K9A<9@ E>BDBEF< 

A4C?46>< L<D<A4 64?<>4 G@9APL49FES, 6B;@B:AO CB8D9;O L64. 

%>BDBEFP CB84K< Q?9>FDB8AB= CDB6B?B>< <;@9AS9FES 6 CD989?4I 

50...350@ / K < 8B?:A4 EBBF69FEF6B64FP 8BCGEF<@B= 69?<K<A9 E64DBKAB7B 

FB>4. 

,47 A4C?46>< CD<A<@4RF D46AO@ 3...12 @@ / B5 E GK9FB@ C9D9>DOF<S 
EBE98A<I 64?<>B6 A4 0,3...0,5 L<D<AO. 

�O?9F Q?9>FDB84 «6» (D<EGAB> 2.1) 8?S CDB6B?B>< 8<4@9FDB@ 8B 1,8 @@ 

GEF4A46?<649FES 6 CD989?4I 15...20 @@. '69?<K9A<9 6O?9F4 Q?9>FDB84 
CD<6B8<F > A4C?46>9 <;6<?<EFOI 64?<>B6. 

%@9M9A<9 Q?9>FDB84 E ;9A<F4 «4» 6 EFBDBAG, CDBF<6BCB?B:AGR 

6D4M9A<R 89F4?<, CD98GCD9:849F BEOC4A<9 H?RE4, 4 F4>:9 EF9>4A<9 

D4EC?46?9AAB7B @9F4??4 < L?4>4 E 89F4?<. "5OKAB E@9M9A<9 CD<A<@4RF 

D46AO@ 5...15 @@. +9@ 5B?PL9 8<4@9FD 89F4?< < 8?<A4 64AAO :<8>B7B 

@9F4??4, F9@ 5B?PL9 8B?:A4 5OFP 69?<K<A4 E@9M9A<S Q?9>FDB84 E ;9A<F4. 

'7B? A4>?BA4 Q?9>FDB84 > BE< CD< A4C?46>9 L99> 64?4 EBEF46?S9F 90°, 4 

CD< A4C?46>9 74?F9?9= 45...75°. 

 4D>4 Q?9>FDB8AB= CDB6B?B>< < E64DBKAB7B H?RE4 CD<A<@49FES 6 
;46<E<@BEF< BF F9IA<K9E><I GE?B6<= A4 I<@<K9E><= EBEF46, F69D8BEFP < 
<;ABEBEFB=>BEFP A4C?46?S9@B7B E?BS. 

(?REO CB ECBEB5G <;7BFB6?9A<S 89?SFES A4 C?46?9AO9, ?97<DGRM<9 
C?46?9AO9 < >9D4@<K9E><9. 



53 
 

53 

 

#?46?9AO9 H?REO (�!-348�, "%* − 45 �"%& 9087-81 < 8D.) 

CD98EF46?SRF EB5B= E<?<>4FO E?B:AB7B EBEF464, CB?GK49@O9 EC?46?9A<9@ 

<EIB8AOI >B@CBA9AFB6 < 8DB5?9A<9@ A4 7D4AG?O D4;@9DB@ 0,25&2,5 @@. 

%64DBKAO= C?46?9AO= H?RE �!-348� CD<@9AS9FES 6 EBK9F4A<< EB 
E64DBKAB= CDB6B?B>B= %6-08� �"%& 2246-70 8?S CB?GK9A<S A4C?46?9AAB7B 

E?BS A96OEB>B= F69D8BEF< (170...220 !�), 8BCGE>4RM97B @9I4A<K9E>GR 

B5D45BF>G ?9;6<=AO@ <AEFDG@9AFB@. ,?<J96O9 CB69DIABEF< 64?B6, 

<;7BFB6?9AAOI <; EF4?9= 45 <?< 40), A4C?46?SRF A4C?46BKAB= CDB6B?B>B= 

!C-30)�%� �"%& 10543-82 CB8 H?REB@ �!-348� E CBE?98GRM9= 

@9I4A<K9E>B= B5D45BF>B= < ;4>4?>B= E A47D96B@ &�+ 8B F69D8BEF< 300...400 

!�. 

�?S A4C?46>< 6OEB>BF69D8OI < <;ABEBEFB=><I CB69DIABEF9= 89F4?9=, 

A9 D45BF4RM<I CD< J<>?<K9E><I A47DG;>4I, <ECB?P;GRFES >9D4@<K9E><9 

H?REO (�C-500, AHK-I8 < 8D.), EB89D:4M<9 8B 30...50 % ?97<DGRM<I 

Q?9@9AFB6 6 6<89 H9DDBEC?46B6. �9D4@<K9E><9 H?REO <;7BFB6?SRF CGF9@ 

;4@9L<64A<S A4 6B8AB@ D4EF6BD9 :<8>B7B EF9>?4 FBA>BD4;@B?BFOI 

H9DDBEC?46B6 < @<A9D4?B6, 7D4AG?<DB64A<S F9EFBB5D4;AB= @4EEO, EGL>< < 

CDB>4?><. "EAB6AO@< A98BEF4F>4@< >9D4@<K9E><I H?REB6 S6?SRFES: 

CB6OL9AA4S 7<7DBE>BC<KABEFP < A<;>4S @9I4A<K9E>4S CDBKABEFP ;9D9A. 

�?S A4C?46>< >B?9AK4FOI 64?B6 6 A95B?PL<I D9@BAFAOI CD98CD<SF<SI 

59; CBE?98GRM9= F9D@<K9E>B= B5D45BF>< CD<@9ASRF ?97<DGRM<9 C?46?9AO9 

H?REO, >BFBDO9 CD<7BFB6?SRF A9CBED98EF69AAB A4 E4@<I CD98CD<SF<SI 

8B546?9A<9@ 6 EF4A84DFAO= E64DBKAO= H?RE �!-348� 

?97<DGRM<I H9DDBEC?46B6, 7D4H<F4 < 8DG7<I >B@CBA9AFB6. � D9@BAFAB= 

CD4>F<>9 CD<@9AS9FES ?97<DGRM<= H?RE !���& E?98GRM97B EBEF464: 

E64DBKAO= H?RE �!-348� − 95,5 %; H9DDBIDB@ )D-6 − 2 %; 7D4H<F 

E9D95D<EFO= �?& <?< �?� − 2,5 %; :<8>B9 EF9>?B − 0,5 ? A4 10 >7 H?RE4. #D< 

A4C?46>9 84AAO@ ECBEB5B@ CDG:<AAB= CDB6B?B>B= 6FBDB7B >?4EE4 �"%& 9389- 

80 F69D8BEFP E?BS CBE?9 A4C?46>< 8BEF<749F 55...60 HRC, B8A4>B, CD989? 
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6OABE?<6BEF< 89F4?< EA<:49FES A4 20...25 % <;-;4 6B;A<>AB69A<S 6 
CB69DIABEFAB@ E?B9 @<>DBFD9M<A. 

�GKL<9 D9;G?PF4FO CB 8B?7B69KABEF< >B?9AK4FOI 64?B6 8BEF<74RFES 
CD< A4C?46>9 CDB6B?B>B= !C0-30)�%� <?< CDG:<AAB= CDB6B?B>B= 6FBDB7B 

>?4EE4 CB8 H?REB@ �!-348� E CBE?98GRM9= F9D@<K9E>B= B5D45BF>B= CB 

F9IAB?B7<S@ %4D4FB6E>B7B CB?<F9IA<K9E>B7B <AEF<FGF4 < !#" 

«�4;FD4AE46FBF9IA<>4» [2, 3]. #D< QFB@ 8BEF<74RFES 6OEB>4S F69D8BEFP 

A4C?46?9AAB7B E?BS (52...60 HRC) < CD989? 6OABE?<6BEF< >4> G AB6B= 89F4?<. 

"8A4>B CD<@9A9A<9 F9D@BB5D45BF>< GE?B:AS9F CDBJ9EE 6BEEF4AB6?9A<S 

89F4?9= < 89?49F 97B 6B;@B:AO@ FB?P>B A4 >DGCAOI EC9J<4?<;<DB64AAOI 
CD98CD<SF<SI. 

�1% <@9A< �. ". #4FBA4 8?S A4C?46>< KG7GAAOI >B?9AK4FOI 64?B6 

D4;D45BF4? A4C?46BKAGR CBDBL>B6GR CDB6B?B>G ##-�!-160, 

B59EC9K<64RMGR 6 EBK9F4A<< E H?REB@ �!-28 �"%& 9087-81 CB?GK9A<9 

A4C?46?9AAB7B E?BS E F69D8BEFPR 46...50 HRC 59; CBD < L?4>B6OI 
6>?RK9A<=. 

�CD989?9A<9 D9:<@B6 A4C?46>< 

#D< A4C?46>9 J<?<A8D<K9E>B= CB69DIABEF< D4EEK<FO649FES FB?M<A4 
A4C?46?S9@B7B E?BS @9F4??4, K<E?B A4C?46?S9@OI E?B96, 6O5<D49FES 

D9>B@9A8G9@B9 ;A4K9A<9 CB84K< (L474 A4C?46><) < D4EEK<FO649FES K4EFBF4 

6D4M9A<S 89F4?<. 
#D< A4C?46>9 L?<J96B=   CB69DIABEF<   6O5<D49FES   D9>B@9A8G9@B9 

;A4K9A<9 CDB8B?PAB= E>BDBEF< A4C?46><. 
h 

&B?M<A4 A4C?46?S9@B7B E?BS @9F4??4, 
, @@, BCD989?S9FES CB HBD@G?9 

 

 

h ý D  d 
, (2.1) 

2 
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789 D 3 8<4@9FD CB69DIABEF< 89F4?< CBE?9 A4C?46><, @@; d 3 8<4@9FD 

CB69DIABEF< 89F4?< 8B A4C?46><, @@. 

+<E?B E?B96 A4C?46?S9@B7B @9F4??4, i , BCD989?S9FES CB HBD@G?9 
 

i ý h / t (2.2) 

 

 
789 t 3 FB?M<A4 A4C?46?S9@B7B E?BS @9F4??4, ;4 B8<A CDBIB8 

(F45?<JO 2.1, 2.3 3 2.5). 

#D< A4C?46>9 89F4?9= E 5B?PL<@ <;ABEB@ D9>B@9A8G9FES CD<@9ASFP 
A4C?46>G CBDBL>B6B= CDB6B?B>B= (F45?<J4 2.2). 

% G69?<K9A<9@ E>BDBEF< A4C?46>< G@9APL4RFES 7?G5<A4 CDBC?46?9A<S 

BEAB6AB7B @9F4??4 < L<D<A4 A4C?46?S9@B7B 64?<>4. &B?M<A4 A4C?46?S9@B7B 
E?BS ;46<E<F BF K4EFBFO 6D4M9A<S 89F4?<, L474 A4C?46>< < 8<4@9FD4 

Q?9>FDB84. 

&45?<J4 2.1 3 $9:<@O 46FB@4F<K9E>B= A4C?46>< CB8 H?REB@ 
�<4@9FD 89F4?<, �<4@9FD %>BDBEFP #B84K4 S, &B?M<A4 

D ,@@ Q?9>FDB8AB= A4C?46><, @@/B5 A4C?46?S9@B7B 
 CDB6B?B><, 'A, @ / @<A  E?BS A4 CDBIB8, 
 dm @@   t , 

40 ...50 1,6 0,24... 0,30 3,0... 3,5 0,8...2,5 

60 ...70 1,6 0,34... 0,40 3,5... 4,0  

80 ...90 2,0 0,34... 040 4,0... 4.2  

90... 100 2.0 0,34... 0,40 4,0... 4,2  

�D<@9K4A<S. �?S A4C?46>< 89F4?9= <; G7?9DB8<EFOI EF4?9= 30,40,45 CD<@9ASRF 
Q?9>FDB8AGR CDB6B?B>G Hn -30, Hn -40, Hn -50, Hn -30)�%�. !4C?46>G 89F4?9= <; EF4?9= 
�"I, 35I, 40I < 8DG7<I A<;>B?97<DB64AAOI EF4?9= CDB<;6B8SF CDB6B?B>B= Hn -�")�%� 

<?< 8DG7<I @4DB>. 
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&45?<J4 2.2 3 $9:<@O A4C?46>< CBDBL>B6B= CDB6B?B>B= 
 

�<4@9FD 89F4?<  4D>4 CDB6B?B>< %>BDBEFP #B84K4 
D , @@ A4C?46><, S , @@/B5 

 VA , @ / @<A  

 
 

50... 65 

##-�! 124 0,58... 0,67  

 

 

 
4,0... 5,0 

##-�)5�2  0,58... 0,67 

##-�)13 0,50... 0,67 

##-25)5( %-0 0,50... 0,67 

##-�! 106 0,33...0,42 

 

65 ... 75 

##-�! 121 0,50... 0,58 

##-�)5�2  0,42... 0,50 

##-�)13-0 0,42...0,50 

##-25)5( %-0 0,42... 0,50 

##-�! 106 0,25-0,33 

&45?<J4 2.3 3 $9:<@O A4C?46>< 6 ED989 G7?9><E?B7B 74;4 
 

�<4@9FD �<4@9FD %>BDBEFP #B84K4 &B?M<A4 
89F4?< D , @@ Q?9>FDB8AB= A4C?46><, S , @@ / B5 A4C?46BKAB7B 
 CDB6B?B>< 

VA , @ / @<A 
 E?BS ;4 

 

dQ?. , @@ 

 CDBIB8, 
   t , @@ 

10...20 0,8... 1,0 0,31... 1,00  

 

 

 

2,0... 3,5 

 

 

 

 

0,3 ... 2,0 

20...30 0,8... 1,0 0,50... 1,00 

30...40 0,8... 1,0 0,67... 1,00 

40...50 1,0... 1,2 0,67... 1,17 

50...70 1,2... 1,4 0,84... 1,17 

70... 90 1,4... 1,6 1,00... 1,34 

90&.100 1,6..2,0 1,00&1,50 
#D<@9K4A<9: �?S A4C?46>< CD<@9ASRF Q?9>FDB8AGR CDB6B?B>G %6-12�%, %6-08�%, 

%6-08�2%, !C-30)�%� < 8D. 
 

&45?<J4 2.4 3 $9:<@O 6<5DB8G7B6B= A4C?46>< EF4?PAOI 89F4?9= 
 

&B?M<A4 �<4@9FD %>BDBEFP CB84K< %>BDBEFP #B84K4, 
A4C?46BKAB7B Q?9>FDB8AB= Q?9>FDB8AB= CDB6B?B><, A4C?46><, S , @@ / B5 
E?BS ;4 CDBIB8, CDB6B?B><, 

VC , @ / @< VA , @ / @< 
 

t , @@ dQ?. , @@ 
 

0,3 1,6 0,4 2,2 1,0 

0,7 1,6 0,6 1,2 1,3 
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t ý   20 1 ý 3, 27 @<A. 
1, 75 3,5 

"EAB6AB9 6D9@S A4 BC9D4J<R D46AB: 

TB ý t B ý 3, 27 , @<A. 

3 �CD989?9A<9 6ECB@B74F9?PAB7B 6D9@9A<, E6S;4AAB7B E C9D9IB8B@ 

T61 ý t 61  L , 789 t61 ý 0,3  0,1  0, 2  0,3 ý 0,9 @<A (E@. F45?<JG 3.8: 

EG@@4 6D9@9A< A4 CD<9@O D45BF A4 1 CB7. @. 64?<>4 3 CGA>FO 1, 4, 5, 6). 
3,14  62  20 

L ý   D l , L ýð

1000  SH 1000  3,5 

ý1,112 @, T ý 0,9  1,112 ý1,0 @<A. 
61 

"CD989?9A<9 LFGKAB->4?P>G?SJ<BAAB7B 6D9@9A< 
ù a a T 

T ý (T  T  T )  1  45E BF? ù    C; 
L> B 61 6 2 ú úð

û 100 û nC 

B 
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789 T6 2 ý 0,32 @<A (E@. F45?<JG 2.9: CD< GEF4AB6>9 6 J9AFD4I E 

A48964A<9@ IB@GF<>4 89F4?< @4EEB= A9 5B?99 3 >7.); 

( a45E  aBF? ) ý13 % (E@. F45?<JG 2.10); 

TC; ý 4  3  8,5  2 ý17,5 @<A (E@. F45?<JG 3.11: EG@@4 6D9@9A< 
A4 6<8O D45BF 3 CGA>FO 1, 2, 4, 5); 

nC ý 30 LF (E@. GE?B6<9 CD<@9D4 1); 

 
L>    ý (3, 27  1, 0  0,32)  ú1 

 

 

 
#D<@9D 2.  4EK9F F9IA<K9E>B= ABD@O 6D9@9A< A4 

46FB@4F<K9E>GR A4C?46>G L?<J96B= CB69DIABEF< 89F4?< CB8 H?REB@ 

�9F4?P 3 L9EF9DAS 698GM4S 7?46AB= C9D984K< ;48A97B @BEF4. 

 4F9D<4? 3 EF4?P 20)! . 

 4EE4 89F4?< 3 2,1 >7. 

+<E?B 89F4?9= 6 C4DF<< 3 30 LFG>. 

!B89D:4A<9 BC9D4J<< 

!4C?46<FP 13 L?<J96OI 6C48<A, 6O89D:<64S l ý 75. 

"5BDG8B64A<9 3 GEF4AB6>4 01.06.152 «$9@89F4?P». 

#D<ECBEB5?9A<9 3 CB6B8>B6O= C4FDBA, CB6B8>B6O= IB@GF<>, J9AFD 

GCBDAO=, J9AFD 6D4M4RM<=ES. 

1?9>FDB8A4S CDB6B?B>4 �n =30)�%� 

1 �CD989?9A<9 D9:<@B6 A4C?46>< 

$9>B@9A8G9FES E>BDBEFP CDB8B?PAB= A4C?46>< D46A4: 

VA ý 250 @@ / @<A. 

%D46A<649@ E C4ECBDFAO@< 84AAO@< EF4A>4 (E@. F45?<JG 3.7). 

%>BDBEFP A4C?46>< BEGM9EF6<@4 VH ý 250 @@ / @<A. 

ùð 13 ùð 17,5 

ð ú ð ý 5, 77 @<A. 
ûð 100 ûð 30 
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L> 

2 �CD989?9A<9 BEAB6AB7B 6D9@9A< 
l i 

"CD989?S9@ BEAB6AB9 6D9@S A4 C9D9IB8: tB ý V , 789 l ý 75 @@. 
A 

75 1 

tB ý 250 ý 0,3 @<A. 

"CD989?S9@ BEAB6AB9 6D9@S A4 BC9D4J<R: 
ý13 

6C48<A 

TB ý 0,3  13 ý 3,9 @<A. 

 
TB ý t B  Z , 789 Z 

3 �CD989?9A<9 6ECB@B74F9?PAB7B 6D9@9A<, E6S;4AAB7B E C9D9IB8B@ 
 

T61 ý t 61  L , T61 ý 0,3  0,1 ð
0, 2  0, 2  0,3 ý1,1 @<A (E@. F45?<JG 

3.8: EG@@4 6D9@9A< A4 CD<9@O D45BF A4 1CB7. @. 64?<>4 3 CGA>FO 1, 2, 4, 5, 6) 

L ý l  Z , L ý 75 13 ý 0,975 @, T ý 1,1  0,975 ý1,07 @<A. 
1000 1000 

61
 

4 �CD989?9A<9 LFGKAB->4?P>G?SJ<BAAB7B 6D9@9A< 
ù a a 

T ý (T  T  T  0, 46  Z )  1  45E BF?ù   C; , 
L> B61 6 2 ú úð

û 100 û nC 

789 T6 2 ý 0,32 @<A (E@. F45?<JG 3.9: CD< GEF4AB6>9 6 J9AFD4I E A48964A<9@ 

IB@GF<>4 89F4?9= @4EEB= A9 5B?99 3 >7); 

( a45E  aBF? ) ý13 % (E@. F45?<JG 3.10); 

T 
C; ý 4  3  8,5  2 ý17,5 @<A (E@. F45?<JG 3.11: EG@@4 6D9@9A< A4 

6<8O D45BF 3 CGA>FO 1, 2, 4, 5); 

nC ý 30 LF (E@. GE?B6<9 CD<@9D4 1); 

 

 
ù 13 ù 17,5 

T
 ý (3,9  1, 07  0,32  0, 46  13) ðú1  ú ý13,3 @<A. 

û 100 û 30 

T 
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����!�3 

1. $4EK9F F9IA<K9E>B= ABD@O 6D9@9A< A4 46FB@4F<K9E>GR A4C?46>G 
J<?<A8D<K9E>B= CB69DIABEF< 89F4?< CB8 H?REB@. 

2. $4EK9F F9IA<K9E>B= ABD@O 6D9@9A< A4 46FB@4F<K9E>GR A4C?46>G 
L?<J96B= CB69DIABEF< 89F4?< CB8 H?REB@. 

 

�"#$"%/ � #$��&�+�%�" ' ��!3&�2 

 
 

1 +FB B59EC9K<649F 5B?99 6OEB>GR CDB<;6B8<F9?PABEFP CDBJ9EE4 
A4C?46>< CB8 H?REB@ CB ED46A9A<R E DGKAB= Q?9>FDB8G7B6B= A4C?46>B=? 

2 #BK9@G CD< A4C?46>9 CB8 H?REB@ CD<@9AS9FES B5D4FA4S 

CB?SDABEFP? 3 �4>B7B 8<4@9FD4 89F4?< @B:AB A4C?46?SFP CB8 H?REB@? 
4 � ;46<E<@BEF< BF >4>B7B C4D4@9FD4 CD<A<@49FES 69?<K<A4 E64DBKAB7B FB>4? 5 

+FB S6?S9FES <EIB8AO@ CD< D4EK9F9 E>BDBEF< CB84K< Q?9>FDB8AB= CDB6B?B><? 

6 !4;B6<F9 BEAB6AO9 CD9<@GM9EF64 46FB@4F<K9E>B= A4C?46>< 89F4?9= 

CB8 H?REB@ CB ED46A9A<R E DGKAB= Q?9>FDB8G7B6B= A4C?46>B=. 

7 �4> 6?<S9F <;@9A9A<9 E>BDBEF< CB84K< Q?9>FDB8AB= CDB6B?B>< A4 
7?G5<AG CDBC?46?9A<S BEAB6AB7B @9F4??4? 

8 �4><9 6<8O H?REB6 CD<@9ASRFES 8?S A4C?46>< 89F4?9= CB8 H?REB@? 

"EB59AABEF< <I CD<@9A9A<S. 

9 'EFDB=EF6B GEF4AB6>< 8?S 46FB@4F<K9E>B= A4C?46>< 89F4?9= CB8 
H?REB@. �4> C9D9B5BDG8G9FES FB>4DAB-6<AFBD9;AO= EF4AB> CB8 
46FB@4F<K9E>GR A4C?46>G 89F4?9= CB8 H?REB@? 

10 #D46<?4 F9IA<>< 59;BC4EABEF< CD< 46FB@4F<K9E>B= A4C?46>9 
89F4?9= CB8 H?REB@. 

11 #D<698<F9 CD<@9D D4EK9F4 D9:<@4 46FB@4F<K9E>B= A4C?46>< 89F4?< 

CB8 H?REB@. 

12 #D<698<F9 CD<@9D D4EK9F4 F9IA<K9E>B= ABD@O 6D9@9A< 8?S 
BC9D4J<< CB 46FB@4F<K9E>B= A4C?46>9 89F4?< CB8 H?REB@. 
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13 #D<698<F9 CD<@9D D4EK9F4 CBFD95ABEF< 6 A4C?46BKAOI 
@4F9D<4?4I 8?S BC9D4J<< CB A4C?46>9 89F4?< CB8 H?REB@. 

#D< ;4M<F9 BFK9F4 CB D45BF9 CDB69DSRFES: GE6B9A<9 F9BD9F<K9E>B7B 
@4F9D<4?4; ;A4A<9 GEFDB=EF64, CD46<? Q>EC?G4F4J<< A4C?46BKAB= 

GEF4AB6>< < CD46<?PAB7B D4EK9F4 D9:<@4 A4C?46>< < ABD@O 6D9@9A< 

89F4?< CB8 E?B9@ H?REB@. 

%#�%"� $��" �!�'� "� ��&�$�&'$/ [ 1, 3-6 ] 
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#$��&�+�%��3 $��"&� 3 

&�)!�+�%�"� !"$ �$"��!�� ���0��!�+�%��) $��"& 

(4 K4E4) 
*��0 $��"&/ 

*9?PR 6OCB?A9A<S 84AAB7B CD4>F<K9E>B7B ;4ASF<S S6?S9FES <;GK9A<9 < 

B6?489A<9 @9FB8<>B= D4EK9F4 F9IA<K9E><I ABD@ 6D9@9A< A4 74?P64A<K9E><9 

D45BFO. 

%"��$��!�� $��"&/: 

$4EK9F F9IA<K9E><I ABD@ 6D9@9A< A4 74?P64A<K9E><9 D45BFO 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
CBASF<S B F9IAB?B7<K9E>B@ CDBJ9EE9 < BC9D4J<<, D4EK9F F9IA<K9E><I ABD@ 

6D9@9A< A4 74?P64A<K9E><9 D45BFO. 
'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 

A4GK<FPES D4EEK<FO64FP F9IAB?B7<K9E><9 ABD@O 6D9@9A< CD< 
6BEEF4AB6?9A<< 46FB@B5<?PAOI 89F4?9= BEF4?<64A<9@ <?< IDB@<DB64A<9@. 

(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 

< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 
F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 

А�&'А�0!"%&0 &Е /: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= EC9J<4?<EF B5S;4A ;A4FP A9 FB?P>B 
F9IAB?B7<R 74?P64A<K9E><I D45BF, AB F9IAB?B7<K9E><9 BC9D4J<< CD< 
6OCB?A9A<< CDBJ9EEB6 BEF4?<64A<S <?< IBA<A7B64A<S. 
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&�"$�&�+�%��3 +�%&0 

� 46FBD9@BAFB@ CDB<;6B8EF69, A4DS8G E 8DG7<@< ECBEB54@< 
6BEEF4AB6?9A<S CB69DIABEF9= 89F4?9=, CD<@9ASRF 74?P64A<K9E>B9 
A4D4M<64A<9 CB69DIABEF9= 89F4?9=, >BFBDO9 <@9RF A95B?PL<9 <;ABEO. 

!4<5B?PL99 D4ECDBEFD4A9A<9 CB?GK<?< ECBEB5O 6BEEF4AB6?9A<S 
IDB@<DB64A<9@ < :9?9;A9A<9@ (<?< BEF4?<64A<9@). 

 4EE4 @9F4??4 g, BF>?48O64RM4SES A4 >4FB89 CD< Q?9>FDB?<;9, @B:9F 
5OFP BCD989?9A4 CB ;4>BAG (4D489S: 

g ý CIT , (3.1) 

 
 

789 C - Q?9>FDBI<@<K9E><= Q>6<64?9AF, 7/(�-K); 

I - 69?<K<A4 FB>4 CD< Q?9>FDB?<;9, �; 

T - 6D9@S Q?9>FDB?<;4, K. 

#BE>B?P>G 6 Q?9>FDB?<F9 CD< Q?9>FDB?<;9 6O89?S9FES 6B8BDB8 < K4EFP 
Q?9>FDBQA9D7<< D4EIB8G9FES A4 A47D96 < C9D9@9L<64A<9 Q?9>FDB?<F4, FB 
A9<;59:AO CBF9D< Q?9>FDBQA9D7<<. 1F< CBF9D< GK<FO64RFES >BQHH<J<9AFB@ 

6OIB84 CB FB>G 
100(Q Q ) 

ø ý 2  1 

CIT 

, (3.2) 

 

 

789 ø 4 6OIB8 CB FB>G, %; 

Q1 4 @4EE4 89F4?< 59; CB>DOF<S, 7; 

Q2 4 @4EE4 89F4?< CBE?9 A4A9E9A<S CB>DOF<S, 7. 
 

&9IAB?B7<K9E><= CDBJ9EE A4A9E9A<S CB>DOF<S 
#DBJ9EE EBEFB<F <; FD9I BEAB6AOI QF4CB6: 

CB87BFB6>4 89F4?9= > 74?P64A<K9E>B@G A4A9E9A<R CB>DOF<=; 

74?P64A<K9E>B9 BE4:89A<9 @9F4??B6; 

B5D45BF>4 89F4?< CBE?9 A4A9E9A<S CB>DOF<S. 
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�4?P64A<K9E>B9 A4A9E9A<9 CB>DOF<S CDB<;6B8SF CGF9@ Q?9>FDB?<;4 
6B8AOI D4EF6BDB6 EB?9= QF<I @9F4??B6. #DBJ9EE Q?9>FDB?<;4 E6S;4A E 

C9D9@9M9A<9@ Q?9>FD<K9E>< ;4DS:9AAOI K4EF<J. !4 >4FB89 6O89?S9FES 
@9F4?? < 6B8BDB8, A4 4AB89 4 ><E?BDB8 < ><E?BFAO9 BEF4F><. 

�4FB84@< S6?SRFES D9@BAF<DG9@O9 89F4?<, 4 6 >4K9EF69 4AB8B6 

<ECB?P;GRF @9F4??<K9E><9 EF9D:A< <?< C?4EF<AO (D4EF6BD<@O9 < 

A9D4EF6BD<@O9). $4EF6BD<@O9 4AB8O 89?4RF <; FB7B :9 @9F4??4, >BFBDO= 

AG:AB BE48<FP A4 >4FB89, A9D4EF6BD<@O9 <;7BF46?<64RF <; EC?464 E6<AJ4 < 

EGDP@O < CD<@9ASRF CD< IDB@<DB64A<<. 

#B87BFB6>4  89F4?< > A4A9E9A<R CB>DOF<S  6>?RK49F E?98GRM<9 

BC9D4J<<: @9I4A<K9E>GR B5D45BF>G CB69DIABEF< E J9?PR 6BEEF4AB6?9A<S 

CD46<?PAB= 79B@9FD<K9E>B= HBD@O < FD95G9@B= L9DBIB64FBEF<; GEF4AB6>G 

A4 CB869EAB@ CD<ECBEB5?9A<<; <;B?<DB64A<9 A9 CB>DO649@OI GK4EF>B6; 

B59;:<D<64A<9 <  89>4C<DB64A<9 CB69DIABEF< 89F4?<. "F >4K9EF64 

6OCB?A9A<S QF<I BC9D4J<= ;46<E<F CDBKABEFP EJ9C?9A<S CB>DOF<S E 

CB69DIABEFPR 89F4?<. �9F4?<, <@9RM<9 ;47DS;A9A<S, CB869D74RF 

CD9864D<F9?PAB@G B59;:<D<64A<R BD74A<K9E><@< D4EF6BD<F9?S@<. 

#D<@9ASRF 59A;<A, G4=F-EC<D<F, K9FOD9II?BD<EFO= G7?9DB8 < 
FD<I?BDQF<?9A. 

#B69DIABEF< 89F4?9=, A9 CB8?9:4M<9 CB>DOF<R, <;B?<DGRF 
CB?<I?BD6<A<?B6B= ?9AFB=, J4CBA-?4>B@ < 8D. 

"59;:<D<64A<9 89F4?9= CDB<;6B8<FES 6 M9?BKAOI D4EF6BD4I E 
CBE?98GRM9= CDB@O6>B= 89F4?9= 6 6B89. $46AB@9DAO= EFB> 6B8O E 

CB69DIABEF< 89F4?< 59; B5D4;B64A<S BF89?PAOI >4C9?P G>4;O649F A4 FB, KFB 

CB69DIABEFP B59;:<D9A4 >4K9EF69AAB. 

+4EFB CD<@9ASRF Q?9>FDBI<@<K9E>B9 B59;:<D<64A<9. � QFB@ E?GK49 

89F4?P ;469L<64RF A4 >4FB8AGR LF4A7G 64AAO EB M9?BKAO@ D4EF6BDB@ 

(EBEF46 64AAO: 98><= A4FD 10 7/?, >4?PJ<A<DB64AA4S EB84 25 7/?, 

FD<A4FD<=HBEH4F 25 7/?, Q@G?P74FBD "#-7 3...5 7/?). $9:<@ B59;:<D<64A<S: 
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2 
F9@C9D4FGD4 D4EF6BD4 70...80 °%; C?BFABEFP FB>4 5...10 �/8@ , 8?<F9?PABEFP 
CDBJ9EE4 1...2 @<A. 

#D< Q?9>FDB?<;9 A4 CB69DIABEF< 89F4?< (>4FB89) 6O89?S9FES 6B8BDB8 6 
6<89 CG;ODP>B6, >BFBDO9 @9I4A<K9E>< EDO64RF E CB69DIABEF< :<DB6GR 

C?9A>G < CDB<EIB8<F Q@G?P7<DB64A<9 :<DB6 6 D4EF6BD9. 

�9>4C<DB64A<9 4 G84?9A<9 FBAK4=L<I B><EAOI C?9AB> E CB69DIABEF< 

89F4?<. 1F<@ 8BEF<749FES D4E>DOF<9 EFDG>FGDO @9F4??4, KFB B59EC9K<649F 
CDBKABEFP EJ9C?9A<S CB>DOF<S E CB69DIABEFPR 89F4?<. #D< IDB@<DB64A<< 

89>4C<DB64A<9 CDB<;6B8SF 6 FB= :9 64AA9, 6 >BFBDB= CDB<;6B8<FES < 
IDB@<DB64A<9. �9F4?< ;469L<64RF 6 64AAG A4 4AB8 < 6O89D:<64RF 1...2 @<A 

8?S CDB7D964 89F4?<, ;4F9@ 698GF 4AB8AGR B5D45BF>G CD< C?BFABEF< FB>4 25... 

2 
...35 �/8@ 6 F9K9A<9 30...45 E. #BE?9 QFB7B, A9 6OA<@4S 89F4?< <; 64AAO, 
C9D9>?RK4RF 89F4?P A4 >4FB8 < IDB@<DGRF 9ѐ.' 

 
 

)DB@<DB64A<9 

1FBF CDBJ9EE L<DB>B CD<@9AS9FES 8?S 6BEEF4AB6?9A<S CD9J<;<BAAOI 
89F4?9= 8<;9?PAB= FBC?<6AB= 4CC4D4FGDO < 7<8DBD4ECD989?<F9?9=. 

#D9<@GM9EF64 Q?9>FDB?<F<K9E>B7B IDB@4: 

÷ 6OEB>4S @<>DBF69D8BEFP (6 1,5...2,0 D4;4 6OL9, K9@ CD< ;4>4?>9 

&�+);  

÷ 6OEB>4S <;ABEBEFB=>BEFP  (6 3...5 D4; 6OL9 CB ED46A9A<R E 
;4>4?9AAB= EF4?PR); 

 
÷ A<;><= >BQHH<J<9AF FD9A<S (A4 50 % A<:9, K9@ G EF4?< < 

KG7GA4);ð
 

÷ð 6OEB>4S >BDDB;<BAA4S EFB=>BEFP; 

÷ð 6OEB>4S CDBKABEFP EJ9C?9A<S CB>DOF<S E CB69DIABEFPR 89F4?<. 

!98BEF4F>< CDBJ9EE4 IDB@<DB64A<S < IDB@B6B7B CB>DOF<S: 
÷ A<;><= 6OIB8 @9F4??4 CB FB>G (ø ý13...18% );ð

 
÷ A95B?PL4S E>BDBEFP BF?B:9A<S BE48>B6 (0,03 @@/K); ÷ð
6OEB>4S 47D9EE<6ABEFP Q?9>FDB?<F4; 



75 
 

75 

 

÷ 5B?PLB9 >B?<K9EF6B S8B6<FOI 6O89?9A<=, B5D4;GRM<IES CD< 

Q?9>FDB?<;9;ð
 

÷ FB?M<A4 BF?B:9A<S CB>DOF<S CD4>F<K9E>< A9 CD96OL49F 0,3 @@;ð

÷ 7?48><= IDB@ C?BIB G89D:<649F E@4;BKAB9 @4E?B.ð

� CD4>F<>9 D9@BAFAOI CD98CD<SF<= L<DB>B CD<@9AS9FES E9DAB><E?O= 

(GA<69DE4?PAO=) Q?9>FDB?<F. %BEF46 64AAO: %7"3 4 250 7/?; H2SO4 42,5 7/?; 

%72"34 3...5 7/?; Fe<5 7/?. $9:<@ IDB@<DB64A<S: F9@C9D4FGD4 Q?9>FDB?<F4 
2 

45...60 °%, C?BFABEFP FB>4 30...60 �/8@ . #D< QFB@ <ECB?P;GRFES 
A9D4EF6BD<@O9 E6<AJB6O9 4AB8O. 

 
 

�9?9;A9A<9 
1FBF 74?P64A<K9E><= CDBJ9EE L<DB>B CD<@9AS9FES 8?S 6BEEF4AB6?9A<S 

EF4?PAOI 89F4?9=: EF9D:A9= >?4C4AB6, FB?>4F9?9=, L>6BDA9=, BF69DEF<= 6 
L4FGA4I CB8 6>?48OL<, BCBDAOI L99> 64?B6 @9I4A<K9E><I >BDB5B> C9D984K 

< F. C. 

!4<5B?99 K4EFB CD<@9ASRF E?98GRM<= EBEF46 64AAO (7/?): I?BD<EFB9 

:9?9;B (FeCl2∙4H2O) 300...350, EB?SA4S ><E?BF4 1...3. �BQHH<J<9AF 6OIB84 

CB FB>G 85...95 %. "E4:89AAB9 CB>DOF<9 4 :9?9;B 4 <@99F @9?>B;9DA<EFGR 

EFDG>FGDG < 6OEB>GR F69D8BEFP CB ED46A9A<R E ?<FO@ <?< CDB>4F4AAO@ 

:9?9;B@. 

#D< :9?9;A9A<< CD<@9ASRF 6 >4K9EF69 4AB8B6 EF9D:A< <?< C?4EF<AO 

<; @4?BG7?9DB8<EFB= EF4?< 08 <?< 10. �?S G?46?<64A<S L?4@4, 

B5D4;GRM97BES CD< D4EF6BD9A<< 4AB8B6, <I CB@9M4RF 6 K9I?O <; 
EF9>?BF>4A<. 

%6B=EF64 :9?9;AOI CB>DOF<= ;46<ESF BF D9:<@4 D45BFO 64AA. 

#B>DOF<S E F69D8BEFPR A<:9 3  #4 <@9RF >DGCAB;9DA<EFB9 EFDB9A<9, 

6AGFD9AA<9 A4CDS:9A<S A95B?PL<9, FD9M<AO A4 CB69DIABEF< BFEGFEF6GRF. 

#B>DOF<S E F69D8BEFPR 3...5,5  #4 <@9RF @9?>B;9DA<EFGR EFDG>FGDG < 

A95B?PLB9 K<E?B >DGCAOI FD9M<A, 4 CB>DOF<S E F69D8BEFPR 6OL9 5,5  #4 

<@9RF FB:9 @9?>B;9DA<EFGR EFDG>FGDG, AB 5B?PLB9 K<E?B @9?><I FD9M<A. 
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#B <;ABEBEFB=>BEF< CB>DOF<S :9?9;4 5?<;>< > <;ABEBEFB=>BEF< 89F4?9=, 

<;7BFB6?9AAOI <; EF4?<, ;4>4?9AAB= &�+. 

�4AAO 8?S :9?9;A9A<S <;7BF46?<64RF <; ?<EFB6B= EF4?< E B5?<JB6>B= 

6AGFD< ><E?BFBEFB=><@ @4F9D<4?B@, ?<5B <; F<F4A4. 

� BEB59AABEFS@ ABD@<DB64A<S 74?P64A<K9E><I D45BF BFABE<FES 
5B?PL4S CDB8B?:<F9?PABEFP BEAB6AB7B 6D9@9A<, 6 F9K9A<9 >BFBDB7B 
CDB<EIB8<F BE4:89A<9 A4D4M<649@B7B @9F4??4 < 5B?PLB9 >B?<K9EF6B 
6ECB@B74F9?PAOI D45BF C9D98 ;47DG;>B= < CBE?9 6O7DG;>< 89F4?9= <; 
BEAB6AB= 64AAO. !4 6OCB?A9A<9 D45BF CB CB87BFB6>9 CB69DIABEF9= 89F4?9= 

CB8 CB>DOF<9 < CBE?9 A4A9E9A<S CB>DOF<S ;4FD4K<649FES BEAB6AB9 < 
6ECB@B74F9?PAB9 6D9@S, F. 9. BC9D4F<6AB9 6D9@S. �A4K<F9?PA4S K4EFP QF<I 
D45BF @B:9F 5OFP 6OCB?A9A4 6B 6D9@S F9IAB?B7<K9E>B7B CDBJ9EE4 6 
BEAB6AB9 6D9@S. % GK9FB@ QFB7B, 6D9@S <I 6OCB?A9A<S 89?<FES A4 
C9D9>DO649@B9 < A9C9D9>DO649@B9. 

� BC9D4F<6AB@G C9D9>DO649@B@G 6D9@9A< ("BCA
C 

) BFABE<FES 6D9@S A4 

6OCB?A9A<9 D45BF CB ;4K<EF>9, CDBF<D>9, @BAF4:G, <;B?SJ<<, 

B59;:<D<64A<R 69AE>B= <;69EFPR, CDB@O6>< 6B8B=, 89@BAF4:G 89F4?<, 

EASF<R <;B?SJ<< < EGL><. 

� BC9D4F<6AB@G A9C9D9>DO649@B@G 6D9@9A< ("BCA
A 

) BFABE<FES 6D9@S 
A4 6OCB?A9A<9 D45BF CB 4AB8AB@G FD46?9A<R (89>4C<DB64A<R), A47D96G 
89F4?9= < 6O89D:>9 6 BEAB6AB= 64AA9 59; FB>4, 6>?RK9A<9 FB>4 < 8B6989A<9 
97B 8B D45BK97B ;A4K9A<S, G?46?<64A<9 Q?9>FDB?<F4, A9=FD4?<;4J<R. 

�ECB@B74F9?PAB9 A9C9D9>DO649@B9 6D9@S ("6EC
A 

) 6>?RK49F 6D9@S A4 

;47DG;>G < 6O7DG;>G 89F4?9= <; BEAB6AB= 64AAO. 
#BE?98B64F9?PABEFP D4EK9F4 ABD@O 6D9@9A<. 

"EAB6AB9 6D9@S CB>DOF<S CB69DIABEF< 89F4?< E?B9@ @9F4??4 ;484AAB= 

FB?M<AO BCD989?SRF CB HBD@G?9: 
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3 C?BFABEFP BE4:89AAB7B E?BS @9F4??4 7 / E@ 

A 

" ý 1000  60 h ÷ , (3.3) 
B 

Dk  C øð

789 h 3 FB?M<A4 E?BS CB>DOF<S A4 EFBDBAG, @@; 

÷ 
3 

Dk 3 >4FB8A4S C?BFABEFP FB>4, � / 8@
2 
(F45?<J4 3.1); 

C 3 Q?9>FDBI<@<K9E><= Q>6<64?9AF, 7 / �·K (F45?<J4 3.1); 

ø 3 6OIB8 @9F4??4 CB FB>G, % (F45?<J4 3.1). 
 

 

 

 

 

      

      

      

      

      

      

 

 

 
 

HBD@G?9: 

,FGKAB->4?P>G?SJ<BAAB9 6D9@S A4 BC9D4J<R 

BCD989?S9FESCB 

"  " 
A 

 " ö 4 öð
, 

L> ý B 

 

 

6EC 

BCA     ÷ 1  ÷ð (3.4) 

n8  >< ø 100 øð
&45?<J4 3.1 3 "EAB6AO9 84AAO9 CB 6<84@ CB>DOF<S 

 

�<8 CB>DOF<S h , @@ ÷ , C , Dk , ø , % 
  7 / E@ 7 / �·K 2  

    � / 8@  

)DB@<DB64A<9:      

<;ABEBEFBS>B9 0,2 3 0,3 6,9 0,324 503 70 13 3 15 

6 E4@BD97G?<DGRM9@ES      

Q?9>FDB?<F9 0,2 3 0,3 6,9 0,324 703 100 18 3 20 

6 F9FD4IDB@4FAB@ Q?9>FDB?<F9 0,2 3 0,3 6,9 0,324 303 80 28 3 30 

�9?9;A9A<9:      

7BDSK99 0,5 31,2 7,8 1,042 303 40 85 3 90 

(F45?<J4 3.1); 



 

78 

 

IB?B8AB9 0,3 3 0,5 7,8  1,042 10 3 18 45 3 80 
 

 

 

789 "6EC
A 
3 6ECB@B74F9?PAB9 A9C9D9>DO649@B9 6D9@S A4 ;47DG;>G < 6O7DG;>G 

89F4?9= <; BEAB6AB= 64AAO, @<A (F45?<J4 3.2); 

& BCA
A 
3 BC9D4F<6AB9 A9C9D9>DO649@B9 6D9@S, @<A (F45?<J4 3.3) ; 

4 3 6D9@S A4 B5E?G:<64A<9 D45BK97B @9EF4, BF8OI, ?<KAO9 A48B5ABEF< 

< CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S 6 CDBJ9AF4I BF BC9D4F<6AB7B 
6D9@9A< (F45?<J4 3.4); 
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n8 3 >B?<K9EF6B 89F4?9=, B8AB6D9@9AAB ;47DG:49@OI 6 
BEAB6AGR 64AAG, LF (F45?<J4 3.5); 

>< 3 >BQHH<J<9AF <ECB?P;B64A<S 64AAO (F45?<J4 3.6). 

 
&45?<J4 3.2 3 �ECB@B74F9?PAB9 A9C9D9>DO649@B9 6D9@S A4 ;47DG;>G 

< 6O7DG;>G 89F4?9= <; 64AAO 

  4EE4 89F4?< <?< CB869E>< E 89F4?S@<, >7 
�D9@S, @<A 1 3 4 5,5 7,5 10 14 20 

0,15 0,17 0,19 0,20 0,23 0,26 0,30 0,35 

 

&45?<J4 3.3 3 "C9D4F<6AB9 A9C9D9>DO649@B9 6D9@S 
 

�<8 CB>DOF<S )DB@<DB64A<9 �9?9;A9A<9 
�D9@S, @<A 5,65 4,33 

 
&45?<J4 3.4 3 �D9@S A4 B5E?G:<64A<9 D45BK97B @9EF4, BF8OI, ?<KAO9 

A48B5ABEF< < CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 
�<8 CB>DOF<S #DBJ9AF BC9D4F<6AB7B 6D9@9A< 
)DB@<DB64A<9 16 

�9?9;A9A<9 18 

 
&45?<J4 3.5 3 �B?<K9EF6B 89F4?9= B8AB6D9@9AAB ;47DG:49@OI 6 

64AAG D4;@9DB@ 2000 x 850 @@ 

!4<@9AB64A<9 89F4?9= �B?-6B, !4<@9AB64A<9 89F4?< �B?-6B, 
LF. LF. 

,>6BD9AP CB6BDBFAB=  

20 
 

#4?9J L4DB6O= 
 

40 J4CHO  

#B6BDBFA4S J4CH4 16 &B?>4F9?P 144 

�4?<> >BDB@OE9? 40 �?4C4A 40 

�4? D4ECD989?<F9?PAO= 10 �4? 698GM9= >BDB5>< C9D984K 10 

�4? 698B@O= >BDB5>< C9D984K 10 

 
&45?<J4 3.6 3 �BQHH<J<9AF <ECB?P;B64A<S 64AAO 

 

�<8 CB>DOF<S �BQHH<J<9AF >< 
)DB@<DB64A<9 0,80 

�9?9;A9A<9 0,85 
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�D<@9D 1. $4EG9F ABD@O 6D9@9A<. 

�EIB8AO9 84AAO9 

�9F4?P 3 L>6BD9AP CB6BDBFAB7B >G?4>4  4EE4 89F4?< 3 >7. 

!B89D:4A<9 BC9D4J<< 

)DB@<DB64FP CB69DIABEFP L>6BDAS, 6O89D:<64S d ý 30, 6 , l ý188,5. 

�5BDG8B64A<9 < F9IAB?B7<K9E>4S BEA4EF>4 

388610.)))) 3 64AA4 74?P64A<K9E>4S; )))))).))) 3 CB869EAB9 
CD<ECBEB5?9A<9; )))))).))) 3 4AB8AO9 C?4EF<AO <; E6<AJ4; 

)))))).))) 3 Q?9>FDB?<F Cr O3  H 2 SO4 ; 393301.))) 

3 LF4A79AJ<D>G?P ,*-1-125-0,1. 

 
1. �CD989?9A<9 BEAB6AB7B 6D9@9A< 

 

&ý  1000  60  h ÷ , 
B
 Dk  C øð

789 h ý 0,3 @@ 3 FB?M<A4 E?BS CB>DOF<S A4 EFBDBAG; 

÷ ý 6,9 
3 

, 7 / E@ 

 

3 C?BFABEFP BE4:89AAB7B E?BS IDB@4 (F45?<J4 1); 

Dk ý 60, � / 8@
2 
3 >4FB8A4S C?BFABEFP FB>4, (F45?<J4 1); 

C ý 0,324, 7 / �·K 3 Q?9>FDBI<@<K9E><= Q>6<64?9AF, (F45?<J4 1); 

ø ý15, % 3 6OIB8 @9F4??4 CB FB>G, (F45?<J4 1). 

 

"B ý 1000  60  0,3 6,9 ý 425,9 

@<A. 60  0,324 15 

 
2. �CD989?9A<9 LFGKAB->4?P>G?SJ<BAAB7B 6D9@9A< 

 

 
 

 

A 
789 "6EC 

 
3 6ECB@B74F9?PAB9 A9C9D9>DO649@B9 6D9@S A4 ;47DG;>G < 

 

6O7DG;>G 89F4?9= <; BEAB6AB= 64AAO, @<A (F45?<J4 2); 

"  " 
A

  " 
A

 öð 4 öð
"L> ý 

B  

6EC 

 

BCA   ÷ 1 ð ÷ , 
  n8  >< øð 100 øð
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BCA & 
A 
ý 5, 65, @<A 3 BC9D4F<6AB9 A9C9D9>DO649@B9 6D9@S, (F45?<J4 3) ; 

4 ý16, % 3 6D9@S A4 B5E?G:<64A<9 D45BK97B @9EF4, BF8OI, ?<KAO9 

A48B5ABEF< < CB87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S 6 CDBJ9AF4I 
BF BC9D4F<6AB7B 6D9@9A< (F45?<J4 4); 

n8 ý 20 , LF 3 >B?<K9EF6B 89F4?9=, B8AB6D9@9AAB ;47DG:49@OI 6 
 

BEAB6AGR 64AAG, (F45?<J4 5); 

>< ý 0,80 3 >BQHH<J<9AF <ECB?P;B64A<S 64AAO (F45?<J4 6). 

 425,9  0, 20  5, 65 öð 16 öð
 

L> ýð  ÷ 1 ð  ÷ ý 31,3 , @<A. 
 200,80 øð 100 øð

 
����!�3 

$4EEK<F4FP ABD@G 6D9@9A< A4 74?P64A<K9E>GR B5D45BF>G 
 
 

�"#$"%/ � #$��&�+�%�" ' ��!3&�2 

1 #D9<@GM9EF64 < A98BEF4F>< IDB@<DB64A<S CB ED46A9A<R 

E :9?9;A9A<9@ (BEF4?<64A<9)? 

2 �4> BCD989?S9FES �#�? �4> BEGM9EF6?S9FES CDBJ9EE 
A4A9E9A<S 74?P64A<K9E><I CB>DOF<=? 

3 �4> BCD989?S9FES BEAB6AB9 6D9@S CD< A4A9E9A<9 
74?P64A<K9E><I CB>DOF<=? 

4 +FB F4>B9 89>4C<DB64A<9 <?< 4AB8A4S B5D45BF>4? 

5 �4> CDB<;6B8SF ABD@<DB64A<9 BC9D4J<< CD< 74?P64A<K9E>B@ 

A4A9E9A<< CB>DOF<=? 

%#�%"� $��" �!�'� "� ��&�$�&'$/ [ 1-4, 11-22 ]. 
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#$��&�+�%��3 $��"&� 4 

�/�"$ $�*�"!��0!"�" %#"%"�� �"%%&�!"���!�3 

��&" "���0!/) ��&���� (5 +�%�) 

 
*��0 $��"&/ 

*9?PR 6OCB?A9A<S 84AAB7B CD4>F<K9E>B7B ;4ASF<S S6?S9FES <;GK9A<9 < 

B6?489A<9 @9FB8<>B= 6O5BD4 D4J<BA4?PAB7B ECBEB54 6BEEF4AB6?9A<S 

46FB@B5<?PAOI 89F4?9=. 

%"��$��!�� $��"&/: 

�O5BD4 D4J<BA4?PAB7B ECBEB54 6BEEF4AB6?9A<S 46FB@B5<?PAOI 

89F4?9= 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
B5M<9 CD<AJ<CO 6O5BD4 D4J<BA4?PAB7B ECBEB54 6BEEF4AB6?9A<S. 

'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
G@9A<9 D9L4FP ;484K< «�O5BD ECBEB54 6BEEF4AB6?9A<S <;ABL9AAB= 89F4?<» 

(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 

< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 

F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 

А�&'А�0!"%&0 &Е /: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= EC9J<4?<EF B5S;4A ;A4FP A9 FB?P>B 
ECBEB5O 6BEEF4AB6?9A<S 89F4?9=, AB < G@9FP 6O5<D4FP A4<5B?99 

D4J<BA4?PAO= ECBEB5, <ECB?P;GS D4;?<KAO9 >D<F9D<<, 4 F4>:9 8?S 

6O5D4AAB7B ECBEB54 BCD989?SFP ABD@G 6D9@9A<. 
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&�"$�&�+�%��3 +�%&0 

�?S GEFD4A9A<S 89H9>FB6 89F4?9= 46FB@B5<?S K4EFB <ECB?P;GRFES 
D4;?<KAO9 6<8O E64D>< < A4C?46><, F9D@<K9E>B9 A4CO?9A<9 < A4A9E9A<9 
74?P64A<K9E><I CB>DOF<= (:9?9;A9A<9 < IDB@<DB64A<9). 

�6FB@4F<K9E>4S 8G7B64S E64D>4 < A4C?46>4 CB8 H?REB@ 

� @9I4A<;<DB64AAO@ < 46FB@4F<;<DB64AAO@ ECBEB54@ E64D>< < 
A4C?46>< BFABESFES: 46FB@4F<K9E>4S 8G7B64S E64D>4 < A4C?46>4 CB8 H?REB@. 
%I9@4 Q?9>FDB8G7B6B= A4C?46>< CB8 H?REB@ CD<6989A4 A4 D<EGA>9 4.1. 

 

$<EGAB> 4.1. %I9@4 Q?9>FDB8G7B6B= A4C?46>< 89F4?< CB8 H?REB@: 

1 ‒ A4C?46BKAO= 4CC4D4F; 2 ‒ >4EE9F4 E CDB6B?B>B=; 3 ‒ 5GA>9D E H?REB@; 4 ‒ 
Q?9>FDB8A4S CDB6B?B>4; 5 ‒ 89F4?P; 6 ‒ @GA8LFG>; 7 ‒ L?4>B64S >BD>4; 8 ‒ 
A4C?46?S9@O= @9F4??; 9 ‒ 8G74; 10 ‒ D4EC?46?9AAO= @9F4?? 

 
� QFB@ E?GK49 8G74 7BD<F CB8 H?REB@ @9:8G 7B?B= Q?9>FDB8AB= 

CDB6B?B>B= 4 < <;89?<9@ 5, B5D4;GS 74;B6O= CG;ODP. #D< >D<EF4??<;4J<< 

D4EC?46?9AAB7B @9F4??4 B5D4;G9FES E64DAB= LB6. 1?9>FDB8A4S CDB6B?B>4 4 

CB849FES E A9>BFBDO@ E@9M9A<9@ 9 BF ;9A<F4 A4C?46?S9@B= CB69DIABEF< 6 

EFBDBAG, CDBF<6BCB?B:AGR 6D4M9A<R 89F4?<. 1FB CD98BF6D4M49F EF9>4A<9 

:<8>B7B @9F4??4 E64DBKAB= 64AAO. 

�?S A4C?46>< 89F4?9=, <;7BFB6?9AAOI <; G7?9DB8<EFOI EF4?9= @4DB> 

30, 40 < 45, <ECB?P;GRF CDB6B?B>G <; G7?9DB8<EFB= EF4?< !C-30, -40, -50, -65 

<?< <; A<;>B?97<DB64AAB= EF4?< !C-30)�%�. �9F4?< <; EF4?9= 30), 35), 

40) < 8DG7<I A<;>B?97<DB64AAOI EF4?9= A4C?46?SRF CDB6B?B>B= !C- 

30)�%�. �?S 46FB@4F<K9E>B= A4C?46>< 89F4?9= 8<4@9FDB@ 8B 70 @@ B5OKAB 

CD<@9ASRF CDB6B?B>G 8<4@9FDB@ 1,6 @@. 
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(?REO 8?S 46FB@4F<K9E>B= A4C?46>< 8B?:AO ECBEB5EF6B64FP 
GEFB=K<6B@G 7BD9A<R 8G7<, B5D4;B64A<R C?BFAB7B A4C?46?9AAB7B @9F4??4 < 

L?4>4, ?97>B G84?S9@B7B E CB69DIABEF< @9F4??4. &9@C9D4FGD4 C?46?9A<S 
H?RE4 8B?:A4 5OFP A4 200...300°% A<:9 F9@C9D4FGDO C?46?9A<S @9F4??4. 

&4><@ FD95B64A<S@ BF69K4RF H?REO �!-348�, �!�-18 < A9>BFBDO9 8DG7<9. 
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CDBKABEFP, <EK9;49F CBD<EFBEFP, CB6OL49FES GEF4?BEFA4S CDBKABEFP 89F4?< 

(A4 20&25%) < <;ABEBEFB=>BEFP CB>DOF<S < EBCDS:9AAOI 89F4?9=. 

)BDBL<9 D9;G?PF4FO 849F BC?46?9A<9 &�+, F4> >4> CD< QFB@ 

B59EC9K<649FES ?B>4?PAO= A47D96, A9 A4DGL4RM<= F9D@BB5D45BF>< 6E9= 
89F4?<. 
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90 

 

)BDBLB BC?46?SRFES CBDBL>B6O9 EC?46O A4 BEAB69 A<>9?S, <@9RM<9 
F9@C9D4FGDG C?46?9A<S 980...1050 °% < EB89D:4M<9 H?REGRM<9 Q?9@9AFO 

(5BD < >D9@A<=), 4 F4>:9 

50 %-A4S E@9EP CBDBL>B6 #�-%$4 < #�-%1 E F9@C9D4FGDB= C?46?9A<S 

1080...1100 °%. 

#?4;@9AAO@ A4CO?9A<9@ E BC?46?9A<9@ CB>DOF<S @B:AB 
6BEEF4A46?<64FP CB69DIABEF< 89F4?9=, D45BF4RM<I 6 GE?B6<SI ;A4K<F9?PAOI 

;A4>BC9D9@9AAOI < >BAF4>FAOI A47DG;B> (>G?4K>< D4ECD989?<F9?PAOI 64?B6, 

L9=>< >B?9AK4FOI 64?B6). 

!4A9E9A<9 74?P64A<K9E><I CB>DOF<=. #DBJ9EEO IDB@<DB64A<9 < 
:9?9;A9A<S (BEF4?<64A<9) D4EE@BFD9AO 6 CD4>F<K9E>B= D45BF9 3 

 

�5M<9 CD<AJ<CO 6O5BD4 D4J<BA4?PAB7B ECBEB54 6BEEF4AB6?9A<S 

!4 6O5BD ECBEB54 6BEEF4AB6?9A<S B>4;O64RF 6?<SA<9 E?98GRM<9 

BEAB6AO9 7DGCCO H4>FBDB6: >BAEFDG>J<BAAO9 (@4F9D<4?, D4;@9D, HBD@4 

89F4?9=), F9IAB?B7<K9E><9 (FBKABEFP B5D45BF><, F69D8BEFP < F. 8.), 

Q>EC?G4F4J<BAAO9 (69?<K<A4 <;ABE4, I4D4>F9D 89H9>F4 < F. 8.), F9IA<>B- 

Q>BAB@<K9E><9 (A489:ABEFP, E959EFB<@BEFP, 89H<J<FABEFP @4F9D<4?4, 

CDBEFB< 46FB@B5<?S 6 D9@BAF9 < E6S;4AAO9 E A<@< CBF9D< < F.8.). "J9A<FP <I 
6?<SA<9 CB;6B?S9F <ECB?P;B64A<9 BJ9A>< CB FD9@ >D<F9D<S@: 

КD<F9D<= CD<@9A<@BEF< CD98EF46?S9F EB5B= ?B7<K9E>GR HGA>J<R: 
 

 m  

 Кn ý f1 ( � 8 , $8 , � 8 , � 8 , � 8 , õ"i ) , (4.1) 

 iý1  

789 � 8 
 
3 @4F9D<4? 6BEEF4AB6?9A<S 89F4?9=; 

 

$8 3 HBD@4 89F4?<;  

� 8 3 8<4@9FD 6BEEF4A46?<649@B= CB69DIABEF< 89F4?<;  

� 8 3 69?<K<A4 <;ABE4 6BEEF4A46?<649@B= CB69DIABEF<;  

�8 3 69?<K<A4 < I4D4>F9D 6BECD<A<@49@B= 89F4?PR A47DG;><;  
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m 

õ"i 3 EG@@4 F9IAB?B7<K9E><I BEB59AABEF9= ECBEB54, BCD989?SRM<I 
iý1 

B5?4EFP 97B D4J<BA4?PAB7B CD<@9A9A<S. 

�D<F9D<= CD<@9A<@BEF< @B:9F CD<A<@4FP 864 ;A4K9A<9: «84, ECBEB5 
@B:9F 5OFP CD<@9A9A 8?S 6BEEF4AB6?9A<S 84AAB= 89F4?<» < «A9F, ECBEB5 8?S 
84AAB= 89F4?< A9 CB8IB8<F». 

 
КD<F9D<= 8B?7B69KABEF< F4>:9 @B:9F 5OFP 6OD4:9A ?B7<K9E>B= 

 

HGA>J<9= E?98GRM97B 6<84: 
 К8 ý f2 ( К < , К 6 , КEJ ) , (4.2) 

789 К< 
 
3 >BQHH<J<9AF <;ABEBEFB=>BEF<; 

 

� 6 3 >BQHH<J<9AF 6OABE?<6BEF<; 
 

� EJ 3 >BQHH<J<9AF EJ9C?S9@BEF<. 

�D<F9D<= 8B?7B69KABEF< @B:9F CD<A<@4FP 864 ;A4K9A<S: «84, ECBEB5 

B59EC9K<649F FD95G9@GR 8B?7B69KABEFP» < «A9F, ECBEB5 FD95G9@GR 

8B?7B69KABEFP A9 B59EC9K<649F». 

"9IA<>B-Q>BAB@<K9E><= >D<F9D<= BCD989?S9FES CB G89?PAO@ ;4FD4F4@ 
 

A4 6BEEF4AB6?9A<9 < <;7BFB6?9A<9 EBBF69FEF6GRM9= 89F4?<:  

КFQ ý f3 ( К C , Э) , (4.3) 

 
 

789   КC 3 >BQHH<J<9AF CDB<;6B8<F9?PABEF< ECBEB54; 

Э 3 CB>4;4F9?P Q>BAB@<KABEF< ECBEB54. 

&9IA<>B-Q>BAB@<K9E><= >D<F9D<= 8B?:9A <@9FP K<E?9AAB= 

6OD4:9A<9; CB QFB@G >D<F9D<R <; 6E9I BFB5D4AAOI CD< CB@BM< 86GI 

CD98O8GM<I >D<F9D<96 ECBEB5B6 6BEEF4AB6?9A<S, CD<7BDB8AOI 8?S D9@BAF4 
D4EE@4FD<649@B= 89F4?<, 6O5<D4RF E4@O= 89L96O= ECBEB5, CD< QFB@ 8B?:A4 
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D4EE@4FD<64FPES A9 45EB?RFA4S 69?<K<A4 ;4FD4F, 4 ;4FD4FO A4 98<A<JG 
FD4AECBDFAB= D45BFO. 

�J9ABKAO9 C4D4@9FDO >D<F9D<96 CD<@9A<@BEF<, 8B?7B69KABEF< < 

F9IA<>B-Q>BAB@<K9E>B7B >D<F9D<S 

�?795D4<K9E><I HBD@G? 8?S 6OD4:9A<S >D<F9D<96 4.1 3 4.3 8B 

A4EFBSM97B 6D9@9A< A9 D4;D45BF4AB <;-;4 5B?PLB7B >B?<K9EF64 D4;?<KAOI 

H4>FBDB6, 6?<SRM<I A4 6O5BD ECBEB54. "8A4>B CD<@9DAB BJ9A<FP ;A4K9A<S 

>D<F9D<96 K4EFB @B:AB CD< CB@BM< 6ECB@B74F9?PAOI BJ9ABKAOI 

C4D4@9FDB6. &4>, 8?S BF69F4 A4 6BCDBE 3 CD<@9A<@ ?< ECBEB5 8?S 84AAB= 

89F4?<? 3 K4EFB 5O649F 8BEF4FBKAB ;A4FP @<A<@4?PAB 8BCGEF<@O= 8?S 

CD<@9A9A<S D4EE@4FD<649@B7B ECBEB54 8<4@9FD (FB?M<AG) 89F4?< < 

@4>E<@4?PAB 8BCGEF<@GR 69?<K<AG <;ABE4, >BFBDO= @B:AB GEFD4A<FP QF<@ 

ECBEB5B@. �E?< D94?PAO= 8<4@9FD <?< FB?M<A4 6BEEF4A46?<649@B= 89F4?< 

5B?PL9 @<A<@4?PAB 8BCGEF<@B7B 8?S 84AAB7B ECBEB54, FB >D<F9D<= 

CD<@9A<@BEF< CD<A<@49F C9D6B9 ;A4K9A<9 3 «84, ECBEB5 CD<@9A<@», 9E?< :9 

D94?PAO= 8<4@9FD @9APL9 3 FB CB >D<F9D<R CD<@9A<@BEF< CD<A<@49@ 

6FBDB9 ;A4K9A<9, 89F4?P A9 @B:9F 5OFP 6BEEF4AB6?9A4 QF<@ ECBEB5B@. 

�B?7B69KABEFP 6BEEF4AB6?9AAB= 89F4?< @B:9F 5OFP BJ9A9A4 CD< 
CB@BM< 69?<K<AO F69D8BEF< A4ABE<@B7B E?BS @4F9D<4?4 6 98<A<J4I 

$B>69??4 HRC , CD989?4 CDBKABEF< A4ABE<@B7B @4F9D<4?4 3 ó6  #4, < 

CDBKABEF<    EJ9C?9A<S    @4F9D<4?4    CB>DOF<S    E    BEAB6AO@    @9F4??B@ 

6BEEF4A46?<649@B= 89F4?< 3 ôEJ  #4. 1>EC9D<@9AF4?PAO@ CGF9@ 8?S >4:8B= 

89F4?< GEF4A46?<64RFES A9B5IB8<@O9 8?S B59EC9K9A<S ;484AAB= 
8B?7B69KABEF< ;A4K9A<S QF<I C4D4@9FDB6, < 9E?< QF< ;A4K9A<S @B7GF 5OFP 

B59EC9K9AO, F. 9. 9E?< BA< A9 CD96OL4RF @4>E<@4?PAOI ;A4K9A<= HRC , ó6 , 

ôEJ , >BFBDO9 CB;6B?SRF CB?GK<FP D4EE@4FD<649@O= ECBEB5, FB >D<F9D<= 

8B?7B69KABEF< CD<A<@49F ;A4K9A<9 «84, ECBEB5 B59EC9K<649F A9B5IB8<@GR 

8B?7B69KABEFP»; 9E?< :9 8?S 89F4?< FD95GRFES 5B?99 6OEB><9 ;A4K9A<S QF<I 
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C4D4@9FDB6, K9@ B59EC9K<649F D4EE@4FD<649@O= ECBEB5, FB BA A9 @B:9F 5OFP 
CD<@9A9A. 

1>BAB@<KABEFP ECBEB54 6BEEF4AB6?9A<S A4<5B?99 CB?AB @B:AB 

BJ9A<FP CB E959EFB<@BEF< 6BEEF4AB6?9A<S, BFA9E9AAB= > 74D4AF<DB64AAB@G 

EDB>G E?G:5O BFD9@BAF<DB64AAB= 89F4?<. �98P A4<5B?99 6O7B89A A9 FBF 

ECBEB5, >BFBDO= FD95G9F A95B?PL<I 98<AB6D9@9AAOI ;4FD4F, AB 

B59EC9K<649F ?<LP A95B?PLGR 8B?7B69KABEFP; E4@O@ <EF<AAB 89L96O@ 

@B:AB A4;64FP FBF, >BFBDO= CBFD95G9F @<A<@4?PAOI D4EIB8B6 A4 B8<A @9ESJ 

Q>EC?G4F4J<< 46FB@B5<?S, <?< FBAAB-><?B@9FD, <?< A4 ?R5B= 8DG7B= 

<;@9D<F9?P A4D45BF><. 

� F45?<J9 4.1 CD<6989AO ;A4K9A<S BJ9ABKAOI >D<F9D<96 8?S E9@< 

D4ECDBEFD4A9AAOI ECBEB5B6 6BEEF4AB6?9A<S: IDB@<DB64A<S, BEF4?<64A<S, 

74;BC?4@9AAB7B F9D@<K9E>B7B A4CO?9A<S, C?4;@9AAB7B F9D@<K9E>B7B 

A4CO?9A<S, A4C?46>< CB8 E?B9@ H?RE4, 6<5DB8G7B6B= A4C?46>< < A4C?46>< 6 
ED989 G7?9><E?B7B 74;4. 

"J9A<FP E959EFB<@BEFP 6BEEF4AB6?9A<S < G89?PAGR E959EFB<@BEFP, 4 

F4>:9 BCD989?<FP D4EIB8 Q?9>FDBQA9D7<< CB;6B?SRF G>DGCA9AAO9 ;A4K9A<S 

ABD@4F<6B6 E959EFB<@BEF<, >BQHH<J<9AF4 8B?7B69KABEF< < ABD@4F<64 

D4EIB84 Q?9>FDBQA9D7<< A4 B8<A >648D4FAO= @9FD A4ABE<@B7B CB>DOF<S, 

CB@9M9AAO9 6 F45?<J9 4.2. 

&45?<J4 4.1 3 �A4K9A<S BJ9ABKAOI >D<F9D<96 8?S BFE9<64A<S ECBEB5B6 
6BEEF4AB6?9A<S 

 

%CBEB5O 6BEEF4AB6?9A<S 

#4D4@9FDO 
, , max 

ó6 , HRC 
max ô EJ 

max 
min max 

@@ @@  #4 ,  #4 
)DB@<DB64A<9 3 0,3 180 E6. 60 5 

"EF4?<64A<9 3 1 170 8B 60 5 

�4;BC?4@9AAB9 F9D@<K9E>B9 3 3 206 8B 60 0,25 
A4CO?9A<9  

#?4;@9AAB9 F9D@<K9E>B9 3 3 206 8B 60 0,25 
A4CO?9A<9  

!4C?46>4 CB8 H?REB@ 35 3 180 8B 60 7,2 

�<5DB8G7B64S A4C?46>4 15 3 150 8B 60 5 

!4C?46>4 6 %"2 15 3 190 8B 60 7,2 
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&45?<J4 4.2 3 &9IA<>B-Q>BAB@<K9E><9 C4D4@9FDO ECBEB5B6 

6BEEF4AB6?9A<S 

 
%CBEB5O 6BEEF4AB6?9A<S 

#4D4@9FDO 

CE , 2
 

DG5/@ 

К8 CQ ,   2
 

>�F K/@ 

CDB<;6B8<F9?PABEFP 
ECBEB54 

)DB@<DB64A<9 1790 1,72 324 0,035 @@/K 
"EF4?<64A<9 624 0,58 121 0,427 @@/K 
�4;BC?4@9AAB9 F9D@<K9E>B9 
A4CO?9A<9 

912 0,42 234 3 >7/K 

#?4;@9AAB9 F9D@<K9E>B9 
A4CO?9A<9 

1020 0,44 115 8 >7/K 

!4C?46>4 CB8 H?REB@ 994 0,79 286 3,2 >7/K 
�<5DB8G7B64S A4C?46>4 1060 0,62 234 1 >7/K 
!4C?46>4 6 %"2 930 0,63 256 2,5 >7/K 

 
КD<F9D<< < GE?B6<< 6O5BD4 D4J<BA4?PAB7B ECBEB54 6BEEF4AB6?9A<S 

�EIB8AO@< 84AAO@< 8?S 6O5BD4 ECBEB54 S6?SRFES: 

�C 3 8<4@9FD <;ABL9AAB7B GK4EF>4 89F4?<, @@; 

LC 3 8?<A4 <;ABL9AAB7B GK4EF>4 89F4?<, @@; 

ó6 3 A9B5IB8<@O= 8?S ABD@4?PAB= D45BFO 89F4?< CD989? CDBKABEF< 

CB69DIABEF< E?BS,  #4; 

ôEJ 3 A9B5IB8<@4S 8?S ABD@4?PAB= D45BFO EBCDS:9A<S CDBKABEFP 

EJ9C?9A<S @4F9D<4?4 CB>DOF<S 89F4?< E BEAB6AO@ @9F4??B@,  #4; 

HRC 3 A9B5IB8<@4 F69D8BEFP CB69DIABEF< 89F4?< CB $B>69??G; 
� 3 69?<K<A4 <;ABE4 GK4EF>4 89F4?<, @@. 

 

�484K4 6O5BD4 D4J<BA4?PAB7B ECBEB54 6BEEF4AB6?9A<S 89F4?< 

D9L49FES 6 E?98GRM9= CBE?98B64F9?PABEF<. 

1 #B >D<F9D<R CD<@9A<@BEF< BFE9<64RFES F9 <; E9@< 

D4EE@4FD<649@OI ECBEB5B6 6BEEF4AB6?9A<S, >BFBDO9 A9 @B7GF 5OFP 
CD<@9A9AO 8?S D9@BAF4 84AAB= 89F4?<. �?S QFB7B <ECB?P;GRFES BJ9ABKAO9 

C4D4@9FDO �min 3 @<A<@4?PAB 8BCGEF<@O= D4;@9D < �max 3 @4>E<@4?PAB 

8BCGEF<@4S 69?<K<A4 <;ABE4. �E?< 8<4@9FD 89F4?< @9APL9 @<A<@4?PAB 
8BCGEF<@B7B 8?S 84AAB7B ECBEB54, FB QFBF ECBEB5 BF5D4EO649FES < 84?99 A9 
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D4EE@4FD<649FES. "F5D4EO64RFES < F9 ECBEB5O, >BFBDO9 A9 CB;6B?SRF 
A4A9EF< CB>DOF<9 FB?M9, K9@ 69?<K<A4 <;ABE4 89F4?<. 

2 �; BEF46L<IES ECBEB5B6 8B?:AO 5OFP <E>?RK9AO F9, >BFBDO9 A9 
CB;6B?SRF B59EC9K<FP A9B5IB8<@GR 8B?7B69KABEFP. "J9A>4 6989FES CB 

C4D4@9FD4@ ó6 , ôEJ , HRC ; 9E?< A9 6OCB?ASRFES D469AEF64 

ó 
8 
ó ó 

max 
;
 

(4.4) 
6 6 

 

ô 8 
óô 

max 
;
 

(4.5) 
EJ EJ  

HRC 
8 
ó HRC

max 
, 

 

(4.6) 
 

 

FB ECBEB5 <E>?RK49FES <; D4EE@BFD9A<S. 

3 �?S BEF46L<IES ECBEB5B6 BCD989?S9FES G89?PA4S E959EFB<@BEFP 
6BEEF4AB6?9A<S. �?S QFB7B D4EEK<FO649FES C?BM48P 6BEEF4A46?<649@B7B 
GK4EF>4 89F4?< CB HBD@G?9: 

 F ý  �L , @@  (4.7) 

 8   

789� 3 8<4@9FD 6BEEF4A46?<649@B= 89F4?<, @@; 
 L 3 8?<A4 6BEEF4A46?<649@B7B GK4EF>4, @@.   

 %959EFB<@BEFP 6BEEF4AB6?9A<S   

 6 
!! ý C F 10 , (4.8) 

 E 8   

 
789 

2 
C 3 ABD@4F<6 E959EFB<@BEF<, DG5. / @ . 

  

 E   

 '89?PA4S E959EFB<@BEFP   

 !# ý !! / К8 , 
 

(4.9) 

 
789 

 

К8 3 >BQHH<J<9AF 8B?7B69KABEF<. 
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ýð

4 $4J<BA4?PAO@ CD<;A49FES FBF ECBEB5, 8?S >BFBDB7B G89?PA4S 
E959EFB<@BEFP 6BEEF4AB6?9A<S @<A<@4?PA4. 

5 �?S 6O5D4AAB7B D4J<BA4?PAB7B ECBEB54 D4EEK<FO649FES D4EIB8 
Q?9>FDBQA9D7<< CB HBD@G?9 

 

 

 
2 

789 C Q 3 ABD@4F<6 D4EIB84 Q?9>FDBQA9D7<<, >�F K / @ . 

6 �?S 6O5D4AAB7B D4J<BA4?PAB7B ECBEB54 BCD989?S9FES F9IA<K9E>4S 

ABD@4 6D9@9A< A4 6BEEF4AB6?9A<9 <;ABL9AAB7B GK4EF>4 89F4?<. �?S QFB7B 
BCD989?S9FES FB?M<A4 E?BS CB>DOF<S, A4ABE<@B7B A4 CB69DIABEFP 89F4?<: 

 

 h ý �max  1  2 , (4.11) 

789 �max 
 
3 69?<K<A4 <;ABE4 89F4?<, @@; 

 

ð  

3 CD<CGE> A4 K9DAB6GR B5D45BF>G, @@; 
 

1 

2 3 CD<CGE> A4 K<EFB6GR B5D45BF>G, @@.  

#D< BD<9AF<DB6BKAOI D4EK9F4I @B:AB CD<ASFP 1  2 ý 0,08 8?S 

BEF4?<64A<S < IDB@<DB64A<S, 1  2 ý 0,5 8?S D4;?<KAOI ECBEB5B6 A4C?46>< 

< F9D@<K9E>B7B A4CO?9A<S. 
�D9@S A4D4M<64A<S CB>DOF<S CD< BEF4?<64A<< < IDB@<DB64A<< 

BCD989?S9FES CB HBD@G?9: 
 

" 1000÷ h , (4.12) 
o 

!�>øð
ð

789 ÷ 3 C?BFABEFP @9F4??4 CB>DOF<S, 8?S :9?9;4 ÷ ý 7,8 7 / E@
3 

, 8?S IDB@4 

÷ ý 7 7 / E@
3 

; 

% 3 Q?9>FDBI<@<K9E><= Q>6<64?9AF, 

% ý1,042 7 / �K ‒ 8?S :9?9;4, ! ý 0,323 7 / �K ‒ 8?S IDB@4; 

ø 3 6OIB8 CB FB>G, 8?S :9?9;4 80 %, 8?S IDB@4 15 %; 

6 
Э ý C F 10 , >�F K, 

 

(4.10) 
Q 8  
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2 
� >4FB8A4S C?BFABEFP FB>4, 8?S :9?9;4 � ý 40 � / 8@ , 
> 3 

2 
> 

8?S IDB@4 � > ý 50 � / 8@ . 

�?S 6E9I 6<8B6 @9I4A<;<DB64AAB= A4C?46>< < F9D@<K9E>B7B A4CO?9A<S 

BEAB6AB9 6D9@S BCD989?S9FES CB HBD@G?9: 

" ý L  i , (4.13) 
B
 n  s 

 
 

789 L 3 8?<A4 6BEEF4A46?<649@B= CB69DIABEF< A4IB8<FES <; 6OD4:9A<S 
 

L ý L89F  L8BC , (4.14) 

 

L 
789 89F 3 8?<A4 <;ABL9AAB= CB69DIABEF< 89F4?<, @@; 

L8BC 3 8BCB?A<F9?PA4S 8?<A4 8?S A4K4?4 < B>BAK4A<S CDBJ9EEB6 
A4C?46>< < F9D@<K9E>B7B A4CO?9A<S, @B:9F 5OFP CD<ASF4 D46AB= 5 @@; 

i 3 K<E?B A4ABE<@OI E?B96 CB>DOF<S, B5OKAB i ý1; 

s 3 L47 A4C?46><, BCD989?S9@O= <; 6OD4:9A<S s ý h 1; 

-1 
n 3 K4EFBF4 6D4M9A<S 89F4?<, @<A . �?S A4C?46>< CB8 H?REB@ 

K4EFBF4 6D4M9A<S @B:9F 5OFP BCD989?9A4 CB Q@C<D<K9E>B= HBD@G?9 

n ý 3  0,02  ( �  50) , @@. (4.15) 

 

�?S 6<5DB8G7B6B= A4C?46>< 

n ý 7  0,07  ( � 10) , @@. (4.16) 

 

�?S A4C?46>< 6 ED989 G7?9><E?B7B 74;4 

n ý 9  0,11  ( � 15) , @@. (4.17) 

�?S F9D@<K9E>B7B A4CO?9A<S 

C ý þ  
, (4.18) 

 � 
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A 

789 þ 3 E>BDBEFP A4CO?9A<S, CD< 74;BC?4@9AAB@ F9D@<K9E>B@ A4CO?9A<< þ ýð
3500 @ / K, CD< C?4;@9AAB@ þ ý10000 @ / K. 

&9IA<K9E>4S ABD@4 6D9@9A< 8?S 74?P64A<K9E><I D45BF BCD989?S9FES 
CB HBD@G?9: 

" ý " B  "6ò , (4.19) 

N8  К< 
 
 

789 "6ò 3 A9C9D9>DO649@B9 6ECB@B74F9?PAB9 6D9@S, " 6ò 1, 2"B ; 

К< 3 >BQHH<J<9AF <ECB?P;B64A<S 64AAO, К< ý 0, 75 CD< 

IDB@<DB64A<< < К< ý 0,95 CD< BEF4?<64A<<; 

N8 3 >B?<K9EF6B 89F4?9= 6 C4DF<<, CD<A<@49@ N8ý 50 89F4?9=. 

&9IA<K9E>4S ABD@4 6D9@9A< 8?S A4C?46>< < F9D@<K9E>B7B A4CO?9A<S 

BCD989?S9FES CB HBD@G?9: 

" A ý 1,15("B  0,9)  0,32 , @<A . (4.20) 

 
� D9;G?PF4F9 G>4;O649FES, >4>B= <; E9@< ECBEB5B6 CD<;A4A 

D4J<BA4?PAO@ 8?S 6BEEF4AB6?9A<S ;484AAB= 89F4?<, CD<6B8SFES ;A4K9A<S 

69?<K<A E959EFB<@BEF< < G89?PAB= E959EFB<@BEF< 6BEEF4AB6?9A<S, D4EIB84 

Q?9>FDBQA9D7<< < ABD@O 6D9@9A< A4 6BEEF4AB6?9A<9 89F4?< 84AAO@ 

ECBEB5B@. 

 
����!�� 

$9L<FP ;484KG «�O5BD ECBEB54 6BEEF4AB6?9A<S <;ABL9AAB= 89F4?<» 
8?S E6B97B 64D<4AF4 (F45?<J4 4.3). �4D<4AF 6O5<D49FES CB :GDA4?G 
CBE9M9A<= EFG89AFB@ ;4ASF<=. 
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&45?<J4 4.3 3 �EIB8AO9 84AAO9 > ;484K9 
 

 

�4D<4AF � , @@ L , @@ ó6 ,  #4 ôEJ ,  #4 �RC � , @@ 

1 52 50 155 7,0 50 0,8 

2 40 60 185 4,5 45 0,6 

3 35 55 165 4,4 50 0,3 

4 55 60 155 7,2 50 0,9 

5 72 60 160 2,0 65 0,25 

6 80 80 150 2,5 50 0,2 

7 75 70 145 3,0 55 0,08 

8 45 60 200 3,5 45 0,08 

9 85 45 150 1,8 40 0,12 

10 30 20 140 0,6 60 0,15 

11 28 50 180 2,6 60 0,10 

12 40 32 130 0,4 65 0,18 

13 55 30 125 3,0 35 0,25 

14 64 32 137 3,5 40 0,26 

15 66 67 148 2,8 50 0,31 

16 72 40 130 2,0 55 0,8 

17 76 45 170 0,6 40 0,9 

18 70 32 185 1,0 45 0,20 

19 30 30 155 4,0 55 0,18 

20 55 40 200 1,6 45 0,15 

21 32 18 150 1,5 65 0,12 

22 60 40 200 0,2 60 0,14 

23 65 45 210 2,0 40 0,14 

24 78 32 200 4,5 60 0,15 

25 48 25 140 1,7 50 0,28 

26 70 35 175 4,5 55 1,2 
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1. !BD@<DB64A<9 F9IAB?B7<K9E>B7B CDBJ9EE4 < @9FB8O GEF4AB6?9A<S 
ABD@ 6D9@9A< CB BC9D4J<S@? 

2. �4> D4EEK<FO649FES F9IA<K9E>4S ABD@4 6D9@9A< A4 6OCB?A9A<9 
74?P64A<K9E><I D45BF? 

3. �4> D4EEK<FO649FES F9IA<K9E>4S ABD@4 6D9@9A< A4 6OCB?A9A<9 
A4C?46BKAOI D45BF? 

4. #B >4><@ >D<F9D<S@ 6O5<D49FES BCF<@4?PAO= 64D<4AF 
F9IAB?B7<K9E>B7B CDBJ9EE4? 

5. !4;B6<F9 >D<F9D<< 6O5BD4 ECBEB54 6BEEF4AB6?9A<S? 

6. �4> BCD989?S9FES E959EFB<@BEFP 6BEEF4AB6?9A<S 89F4?<? 

7. #D9<@GM9EF64 < A98BEF4F>< 74?P64A<K9E><I ECBEB5B6 C9D98 
A4C?46BKAO@< ECBEB54@<? 

8. � K9@ EGMABEFP CDBJ9EE4 A4CO?9A<S? #D9<@GM9EF64 < A98BEF4F>< 

CB ED46A9A<R E 8DG7<@< ECBEB54@<? 
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1. %<A9?PA<>B6, �A4FB?<= (98BDB6<K. "EAB6O F9IAB?B7<< 

CDB<;6B8EF64 < D9@BAF 46FB@B5<?9= : GK95. CBEB5<9 8?S 6G;B6 / �. (. 

%<A9?PA<>B6. - 2-9 <;8., EF9D. -  BE>64 : �>489@<S, 2013. - 319, [1] E. : <?. ; 22 

E@. - (�OEL99 CDBH9EE<BA4?PAB9 B5D4;B64A<9. &D4AECBDF). - �D<H: �BC. 

' ". - �<5?<B7D.: E. 316. 

�BCB?A<F9?PA4S ?<F9D4FGD4. 

2. �68996  . �., �B?B6<> �. �., '?P@4A �. %. &9IAB?B7<S D9@BAF4 
@4L<A < B5BDG8B64A<S. 4  .: �7BCDB@<;84F, 1986.247 E. 

3. $9@BAF 46FB@B5<?9=: 'K95A<> 8?S 6G;B6 / �. �. �9IF9D<AE><=, �. ). 

�>@496, �. #. �CE<A < 8D.; CB8 D98. �. �. �9IF9D<AE>B7B. 3  .: &D4AECBDF, 

1992. 3 295E. 

4. %9D7996 �.�.  9FDB?B7<K9E>B9 B59EC9K9A<9 46FB@B5<?PAB7B 
FD4AECBDF4. 'K95AB9 CBEB5<9.  .: &D4AECBDF, 2001. 

5. &9IA<K9E>4S Q>EC?G4F4J<S 46FB@B5<?9= /#B8 D98. �.%. �G;A9JB64- 

 .: &D4AECBDF, 2001. 

6. �G;A9JB6 �.%. 'CD46?9A<9 F9IA<K9E>B= Q>EC?G4F4J<9= 46FB@B5<?9=. 

'K95A<>.  .: &D4AECBDF, 1999. 

7. %@<DAB6 �.�. < 8D. �A:9A9DA4S CE<IB?B7<S. 'K95A<>.  .: 

1>BAB@<>4, 1999. 

8. �4;B64S E<EF9@4 @<>DBQ?9@9AFAOI ABD@4F<6B6 6D9@9A<. 

 9FB8<K9E><9 < ABD@4F<6AO9 @4F9D<4?O.  .: !�� FDG84, 1999. 

9. "CD989?9A<9 ABD@4F<6AB= FDG8B9@>BEF< B5E?G:<64A<9 < 
GCD46?9A<9 CDB<;6B8EF6B@.  .: 1>BAB@<>4, 1999. 

10. #DBA<>B6 �.%. !489:ABEFP @4L<A.  .:  4L<ABEFDB9A<9, 1999. - 12 

-9.1.2. %C<EB> 8BCB?A<F9?PAB= ?<F9D4FGDO. 
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�ECB@B74F9?PAB9 6D9@S A4 GEF4AB6>G < EASF<9 89F4?< 'EF4AB6>4 A4 J9AFDB6BKAB= 

��$&� 1 

 
7

 

 
 

%CBEB5 GEF4AB6>< 89F4?< 

 �DGKAGR #B8N9@ - 

%CBEB5 CB86B84 A<>B@ 

C<AB?< ;48A9= 545- �9E 89F4?< E BCD46>B= 6 >7 
>< 

1 3 5 8 12 20 30 30 50 

 �D9@S 6 @<A 

1  #D< E6B- �D4M9A<9@ @4IB6<K- 0,26 0,31  0,38 0,45 0,5 0,65 0,80 2,1 2,4 

2  5B8AB@ >4           

 !4 J9AFDB6B= B8964A<< #A96@4F<K9E><@ 0,23 0,27  0,34 0,41 0,50 0,60 0,75 2,0 2,3 

3 7?48>B= <?< 89F4?< GEFDB=EF6B@           

4 L?<J96B= 
            

#D< FG7B@ �D4M9A<9@ @4IB6<K- 0,40 0,50  0,60 0,70 0,85 1,0 1,25 2,5 2,8  BCD46>9 
 B8964A<< >4           

5 
 89F4?< CB8 #A96@4F<K9E><@ 0,37 0,46  0,5 0,65 0,80 0,95 1,2 2,4 2,7 
 CD9EEB@ GEFDB=EF6B@ <?< BF-           

   6B8AB= DG>BSF>B=           

   �69;8BK>B= 0,46 0,5  0,65 0,80 0,95 1,1 1,35 4 4 

6   �D4M9A<9@ @4IB6<K- 0,40 0,50  0,5 0,65 0,80 0,95 1,20 2,5 2,7 

7  5OEFDB- >4           

 !4 J9AFDB6B= EN9@AB= #A96@4F<K9E><@ 0,37 0,45  0,50 0,60 0,7 0,90 1,15 2,4 2,6 
 BCD46>9 E  GEFDB=EF6B@ <?< BF-           

8 >D9C?9A<9@  6B8AB= DG>BSF>B=           

 74=>B= <  �69;8BK>B= 0,45 0,5  0,60 0,75 0,90 1,05 1,35 4 4 
9 L4=5B= 

            

 
 

CDBEFB= 

�D4M9A<9@ @4IB6<K- 0,5 0,65  0,75 0,85 1,0 1,25 1,5 2,8 3,0 
10 

 

 >4           

11 
 #A96@4F<K9E><@ 0,50 0,60  0,70 0,80 0,95 1,2 1,5 2,7 2,9 
 GEFDB=EF6B@ <?< BF-           

  6B8AB= DG>BSF>B=           

  �69;8BK>B= 0,60 0,70  0,80 0,95 1,1 1,35 1,65 4 4 

12 !4 J9AFDB6B= D4;:<@AB= �D4M9A<9@ @4IB6<K- 0,4 0,50  0,60 0,70 0,80 4 4 4 4 

13 BCD46>9  >4           

   #A96@4F<K9E><@ 0,40 0,45  0,5 0,65 0,75 4 4 4 4 
   GEFDB=EF6B@           

14 !4 J9AFDB6B= BCD46>9 E �D4M9A<9@ @4IB6<K- 0,28 0,3  0,41 0,50 0,60 4 4 4 4 
 DB?<>B6O@ ;4@>B@ >4           

15  #A96@4F<K9E><@ 0,24 0,28  0,36 0,45 0,5 4 4 4 4 
  GEFDB=EF6B@           

16  �D4M9A<9@ @4IB6<K- 0,16 0,20  0,24 0,29 0,34 0,40 0,47 1,8 2,0 

17 'EF4AB6<FP < EASFP 89F4?P >4           

 E BCD46>B= (CD< D45BF9 E #A96@4F<K9E><@ 0,13 0,16  0,20 0,24 0,29 0,35 0,42 1,7 1,9 
 86G@S BCD46>4@<) GEFDB=EF6B@ <?< BF-           

18  6B8AB= DG>BSF>B=           

  �69;8BK>B= 0,2 0,26  0,30 0,37 0,43 0,50 0,60 4 4 

19 'EF4AB6>4 A4 BCD46>9 >4:8B= CD98O8GM9= 89F4-  
0,10 

 
0,12 

 
4 

 
4 

 
4 

 
4 

 
4 

 
4 

 
4 ?< E6OL9 B8AB=  

# D < @ 9 K 4 A < S: 1.� F9I E?GK4SI, >B784 6D9@S A4 GEF4AB6>G 89F4?< A4 BCD46>G < EASF<9 99 E BCD46>< 

C9D9>DO649FES BEAB6AO@ (@4L<AAO@) 6D9@9A9@, D45BFG E?98G9F 69EF< E 86G@S BCD46>4@< < 6D9@S CD<A<@4FP 
CB CB;<J<S@ 16-18. 2.#D< GEF4AB6>9 89F4?9= <; ?97><I EC?46B6 6D9@S CB >4DF9 CD<@9ASFP E >BQHH<J<9AFB@ 

1,1. 
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�ECB@B74F9?PAB9 6D9@S A4 GEF4AB6>G < EASF<9 89F4?<  'EF4AB6>4 A4 >BAJ96B= 
  BCD46>9  

��$&� 2 

  

CB
;<
J<
< 

 

 

 

 

%CBEB5 GEF4AB6>< 89F4?< 

 

 

 
�DGKAGR 

 
#B
8N
9@
A<
>B
@ 

  

7
  

�9E 89F4?< 6 >7 8B 
 0,25 1 3 5 8 12 20 30 30 

  

�D9@S 6 @<A 
 

1 
 

!4 >BAJ96B= <?< L?<J96B= BCD46>9 59; 
 

0,12 
 

0,16 
 

0,21 

0,2   

0,32 
 

4 
 

4 
 

4 
 

4 6  

      0,4       

2  �4=>B= < 5OEFDBEN9@AB= L4=5B= 0,20 0,27 0,34 2  0,50 0,60 0,70 1,0 2,7 
      0,6       

3 !4 �4=>B= < CDBEFB= L4=5B= 0,30 0,38 0,50 0  0,70 0,80 1,0 1,3 3,0 
 >BAJ96B=     0,5       

4 BCD46>9 E �4=>B= < 5OEFDBEN9@AB= L4=5B= E J9A- 4 0,35 0,42 0  0,60 0,70 0,80 1,1 2,8 

 >D9C?9A< FDB@ ;48A9= 545><           

 9@      

0,7 
      

5  �4=>B= < CDBEFB= L4=5B= E J9AFDB@ ;48- 4 0,46 0,60 0  0,80 0,90 1,1 1,4 3,1 

  A9= 545><     
0,3 

      

6  $B?<>B6O@ ;4@>B@ 0,15 0,20 0,26 1  0,38 4 4 4 4 

      0,3       

7 !4 #A96@4F<K9E><@ ;4:<@B@ 0,15 0,19 0,25 1  0,37 0,42 0,55 0,65 4 
 >BAJ96B=     0,4       

8 D4;:<@A �4=>B= 0,22 0,29 0,37 6  0,55 0,65 0,80 1,1 4 
 B=     0,3       

9 BCD46>9 E  4IB6<K>B@ K9D9; LC<A89?P 0,20 0,26 0,32 8  0,45 0,55 4 4 4 
 >D9C?9A<            

 

10 
 

!4 >BAJ96B= D9;P5B6B= BCD46>9 
 

0,19 
 

0,24 
 

0,32 

0,4   

0,50 
 

4 
 

4 
 

4 
 

4 1  

 

11 

  

0,08 

 

0,09 

 

0,10 

0,1   

4 

 

4 

 

4 

 

4 

 

4 'EF4AB6>4 A4 BCD46>9 >4:8B= CBE?98GRM9= 2  

89F4?< E6OL9 B8AB=   

#D<@9K4A<9: CD< GEF4AB6>9 89F4?9= <; ?97><I EC?46B6 6D9@S CB >4DF9 
CD<@9ASFP E >BQHH<J<9AFB@ 1,1 
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�ECB@B74F9?PAB9 6D9@S A4 GEF4AB6>G < EASF<9 89F4?< 

'EF4AB6>4 6 
F<E>4I 

 

��$&� 3 

< 

 
%CBEB5 
GEF4AB6> 
< 89F4?< 

 
%BEFBSA<9 
GEF4AB6BKAB 

= 

CB69DIABEF< 

 
)4D4>F9D 
6O- 

69D>< 

            

4?
9=

 

?<
64
9@
OI
89
F 

�9E 89F4?< 6 >7 8B 
0,25 1 3 5 8 12 20 30 

�D9@S 6 @<A (A4 >B@C?9>F 
GEF4A46?<649@OI 
89F4?9=) 

 

1 

2 
3 
4 
5 
6 

7 

8 
9 

 

 

 

� F<E>4I 
E 

6<AFB6O@ 

;4:<@B@ 

 
"5D45BF4AA4S 
(<?< A9B5D45B- 
F4AA4S <; 
CDB>4- F4) 

 
 

�9; 6O69D>< 

1 
2 
3 
4 
6 
8 
10 

0,23 
0,29 
0,35 
0,41 
0,5 

0,70 
0,85 

0,27 
0,35 
0,43 
0,50 
0,65 
0,80 
0,95 

0,29 
0,40 
0,50 
0,60 
0,80 
1,0 
1,2 

0,32 
0,46 
0,60 
0,75 
4 
4 
4 

0,36 
0,5 

4 
4 
4 
4 
4 

0,41 
4 
4 
4 
4 
4 
4 

0,46 
4 
4 
4 
4 
4 
4 

0,5 

4 
4 
4 
4 
4 
4 

!9B5D45BF4AA4 
S 

(BF?<6>4) 

% 

6O69D>B= 

1 0,70 0,80 0,85 0,05 1,05 1,25 1,5 1,7 

�9; 6O69D>< 1 0,28 0,32 0,34 0,37 0,41 0,46 0,50 0,60 

10 
11 
12 
13 
14 
15 
16 

 

17 

18 

 

 

� F<E>4I 
E 

CA96@4F< 
- K9E><@ 

;4- 
:<@B@ 

 
"5D45BF4AA4S 
(<?< 
A9B5D45B- 
F4AA4S <; CDB- 
>4F4) 

 

�9; 6O69D>< 

1 
2 
3 
4 
6 
8 
10 

0,13 
0,19 
0,25 
0,31 
0,43 
0,5 
0,70 

0,17 
0,25 
0,3 

0,41 
0,5 

0,70 
0,85 

0,19 
0,30 
0,41 
0,50 
0,70 
0,90 
1,1 

0,2 

0,36 
0,50 
0,65 
4 
4 
4 

0,26 
0,45 
4 
4 
4 
4 
4 

0,31 
4 
4 
4 
4 
4 
4 

0,37 
4 
4 
4 
4 
4 
4 

0,46 
4 
4 
4 
4 
4 
4 

!9B5D45BF4A 

- A4S 
(BF?<6>4) 

% 
6O69D>B= 

1 0,60 0,70 0,75 0,85 0,95 1,15 1,4 1,6 

�9; 6O69D>< 1 0,18 0,2 0,24 0,27 0,31 0,36 0,42 0,50 

19 
20 
21 
22 

� F<E>4I E 
Q>EJ9AFD< 

- >B6O@ 
;4- :<@B@ 

 
"5D45BF4AA4S 

(<?< 
A9B5D45B- 

F4AA4S <; CDB- 
>4F4) 

 

 
 

�9; 6O69D>< 

1 
2 
3 
4 

0,15 
0,21 
0,27 
0,3 

0,19 
0,27 
0,35 
0,43 

0,21 
0,32 
0,43 
0,5 

0,25 
0,39 
0,50 
0,65 

0,29 
0,48 
4 
4 

0,34 
4 
4 
4 

0,39 
4 
4 
4 

0,48 
4 
4 
4 

 

23 
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&9IAB?B7<K9E>4S BC9D4J<S @4L<ABEFDB<F9?PAB7B CDB<;6B8EF64 
S6?S9FES BEAB6AO@ D4EK9FAO@ Q?9@9AFB@ F9IAB?B7<K9E>B7B CDBJ9EE4. 

�D9@S B5D45BF>< ;47BFB6>< < E959EFB<@BEFP 6OCB?A9A<S BC9D4J<< E?G:4F 

>D<F9D<9@, I4D4>F9D<;GRM<@ J9?9EBB5D4;ABEFP 99 CBEFDB9A<S E GK9FB@ 

;484AAB= CDB<;6B8EF69AAB= CDB7D4@@O < BCD989?9AAOI BD74A<;4J<BAAB- 

F9IA<K9E><I GE?B6<SI. &9IA<K9E>4S ABD@4 6D9@9A<, BCD989?SRM4S ;4FD4FO 

6D9@9A< A4 6OCB?A9A<9 BC9D4J<<, E?G:<F BEAB6B= 8?S BC?4FO D45BFO 

EF4ABKA<>G, >4?P>G?SJ<< E959EFB<@BEF< 89F4?< < <;89?<S. !4 BEAB69 

F9IA<K9E><I  ABD@ 6D9@9A<  D4EEK<FO64RFES 8?<F9?PABEFP 

CDB<;6B8EF69AAB7B J<>?4, CBFD95AB9 >B?<K9EF6B EF4A>B6, <AEFDG@9AFB6, 

D45BK<I BCD989?S9FES CDB<;6B8EF69AA4S C?BM48P GK4EF>B6 < J9IB6. !BD@4 

LFGKAB7B 6D9@9A< S6?S9FES B8A<@ <; BEAB6AOI H4>FBDB6 8?S BJ9A>< 

EB69DL9AEF64 F9IAB?B7<K9E>B7B CDBJ9EE4 < 6O5BD4 A4<5B?99 

CDB7D9EE<6AB7B 64D<4AF4 B5D45BF>< ;47BFB6><. 

�  A4EFBSM99  6D9@S  <;69EFAB  @AB7B D4;?<KAOI ECBEB5B6 

6BEEF4AB6?9A<S <;ABL9AAOI 46FB@B5<?PAOI 89F4?9=.  �?S  B59EC9K9A<S 

A489:ABEF< 46FB@B5<?S AG:AB CD46<?PAB 6O5D4FP CB8IB8SM<= 8?S >4:8B= 

>BA>D9FAB= 89F4?< ECBEB5 6BEEF4AB6?9A<S. � 8?S FB7B, KFB5O Q>EC?G4F4J<S 

BFD9@BAF<DB64AAB7B 46FB@B5<?S 5O?4  Q>BAB@<K9E>< QHH9>F<6AB= A48B 

6O5D4FP <; 6E9I 6B;@B:AOI 84AAOI 89F4?< ECBEB5B6 6BEEF4AB6?9A<S F4>B=, 

>BFBDO= 5O B59EC9K<? A9B5IB8<@GR 8B?7B69KABEFP CD< @<A<@4?PAOI 

;4FD4F4I A4 98<A<JG FD4AECBDFAB= D45BFO. 
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1. *��0 $��"&/ *9?P D45BFO 4 ;4>D9C?9A<9 < D4;6<F<9 ;A4A<S, 
ECBEB5B6, ED98EF6 < 

F9IA<>< 89H9>F4J<< >B?9AK4FB7B 64?4, CD<B5D9F9A<9 CD4>F<K9E><I A46O>B6 

BCD989?9A<S 89H9>FB6 < <I EBK9F4A<=, <ECB?P;B64A<S ED98EF6 >BAFDB?S < 

DG>B6B8EF64 CB >4C<F4?PAB@G D9@BAFG 46FB@B5<?9=, GSEA9A<9 I4D4>F9D4 

D45BF, 6OCB?AS9@OI 89H9>FB6M<>B@. 

%B89D:4A<9 D45BFO: CB87BFB6>4 <EIB8AOI 84AAOI 8?S 89H9>F4J<< 

>B?9AK4FB7B 64?4; BCD989?9A<9 F9IA<K9E>B7B EBEFBSA<S >B?9AK4FB7B 64?4; 

EBDF<DB6>4 89F4?9= CB D9;G?PF4F4@ >BAFDB?S; A4;A4K9A<9 ECBEB54 D9@BAF4 < 

EB89D:4A<S BC9D4J<= CB CB89H9>FAB= F9IAB?B7<<; BHBD@?9A<9 BFK9F4 B 

D9;G?PF4F4I D45BFO. 

(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 
< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 

F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 

А>FG4?PABEFP F9@O: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= <A:9A9D B5S;4A ;A4FP A9 FB?P>B 

ECBEB5B6, ED98EF6 < F9IA<>< 89H9>F4J<< >B?9AK4FB7B 64?4, AB < BCD989?9A<9 
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F9IA<K9E>B7B EBEFBSA<S >B?9AK4FB7B 64?4; EBDF<DB6>4 89F4?9= CB 

D9;G?PF4F4@ >BAFDB?S; A4;A4K9A<9 ECBEB54 D9@BAF4 < EB89D:4A<S BC9D4J<= 

CB CB89H9>FAB= F9IAB?B7<<. 

2. &�"$�&�+�%�"� "�"%!"��!�� 

�9H9>FB6>B= A4;O649FES CDBJ9EE EC?BLAB7B >BAFDB?S 89F4?9= < G;?B6 

5O6L<I 6 Q>EC?G4F4J<< 8?S 6OS6?9A<S 6 A<I 89H9>FB6, EBDF<DB6>< CB 

7DGCC4@ 7B8ABEF< < 8?S A4;A4K9A<S ECBEB5B6 < @4DLDGFB6 D9@BAF4. #B8 

89H9>FB@ CB �"%& 115469-79 CBA<@49FES >4:8B9 BF89?PAB9 A9EBBF69FEF6<9 

89F4?< (G;?4) GEF4AB6?9AAO@ FD95B64A<S@. � EBBF69FEF6<< E DG>B6B8EF64@< 

A4 >4C<F4?PAO= <?< F9>GM<= D9@BAF 46FB@B5<?9= 89F4?< EBDF<DGRFES A4 

FD< 7DGCCO: 7B8AO9 59; D9@BAF4, 7B8AO9 8?S D9@BAF4 <?< 6BEEF4AB6?9A<S < 

A97B8AO9. "5OKAB 7B8AO9 59; D9@BAF4 89F4?< BF@9K4RFES ;9?9AB= >D4E>B=, 

A97B8AO9 3 >D4EAB= < CB8?9:4M<9 D9@BAFG (6BEEF4AB6?9A<R)  59?B=. 

�DB@9 FB7B, A4 EC9J<4?<;<DB64AAOI D9@BAFAOI CD98CD<SF<SI 6 ;46<- 

E<@BEF< BF EBK9F4A<S 89H9>FB6 A4;A4K4RFES @4DLDGFO D9@BAF4 89F4?9=. 

�9F4?< @B7GF <@9FP E?98GRM<9 89H9>FO: 

÷ !4DGL9A<9 J9?BEFABEF< (@<>DBFD9M<AO, FD9M<AO, E>B?O, CDB5B<AO, 

D4;DGL9A<9 < F. C.). 

÷ !9EBBF69FEF6<9 ?<A9=AOI < G7?B6OI D4;@9DB6 6E?98EF6<9 

<;A4L<64A<S, 89HBD@4J<< < 8DG7<I 6B;89=EF6<=. 

÷ "F>?BA9A<S 79B@9FD<K9E>B= HBD@O CB69DIABEF9= BF >DG7?BEF< EFK, 

J<?<A8D<KABEF< EFZ < F. C. 

÷ "F>?BA9A<S 6;4<@AB7B D4ECB?B:9A<S CB69DIABEF9= (D48<4?PAB9 

5<9A<9 CDB@9:GFBKAOI BCBDAOI L99> 64?4 BFABE<F9?PAB B5M9= BE< ECR, 

<;@9A9A<9 D48<GE4 >D<6BL<C4 >B?9AK4FB7B 64?4 EPR < 8D.). 

÷ !9EBBF69FEF6<9 L9DBIB64FBEF< EBCDS749@OI CB69DIABEF9=. 

÷ !9E54?4AE<DB64AABEFP. 
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÷ !9EBBF69FEF6<9 H<;<>B-@9I4A<K9E><I E6B=EF6 @4F9D<4?4 89F4?< 

(F69D8BEF<, GCDG7BEF<, <;ABEBEFB=>BEF<, CDBKABEF< EJ9C?9A<S CB>DOF<S E 

BEAB6AO@ @9F4??B@ < F. C.). 

�9H9>FB6>G 89F4?9= BEGM9EF6?SRF E CD<@9A9A<9@ GA<69DE4?PAOI 

<;@9D<F9?PAOI ED98EF6, >4?<5DB6, L45?BAB6 < EC9J<4?PAOI <;@9D<F9?PAOI 

EF9A8B6, CD<5BDB6 < CD<ECBEB5?9A<=. 

)4D4>F9DAB= BEB59AABEFPR >B?9AK4FOI < D4ECD989?<F9?PAOI 64?B6 

S6?S9FES <ECB?P;B64A<9 CD< D9@BAF9 >BD9AAOI, L4FGAAOI < BCBDAOI L99> 

D9@BAFAOI D4;@9DB6. "8AB<@9AAO9 L9=>< 64?B6 B5D454FO64RFES CB8 B8<A 

>4F97BD<=AO= D9@BAFAO= D4;@9D. 

�?S A4;A4K9A<S D9@BAFAB7B D4;@9D4 A4 L9=>< 64?4 A9B5IB8<@B 

BCD989?<FP: 

1 �I B64?PABEFP < >BAGEBB5D4;ABEFP. 

2 �EIB8AO= AB@<A4?PAO= <?< D9@BAFAO= D4;@9D C9D98 Q>EC?G4F4J<9= 
 

d<EI.  

3. !4<5B?PL<= 8<4@9FD4?PAO= <;ABE Idmax:  

Idmax = d<EI  dmin, (1.1) 

789 d<EI 3 <EIB8AO= C9D98 66B8B@ 6 Q>EC?G4F4J<R 86<74F9?S AB@<A4?PAO= 

<?< D9@BAFAO= D4;@9D L9=><, @@; dmin 3 @<A<@4?PAO= 8<4@9FD L9=>< 64?4 
CBE?9 <;ABE4, @@. 

#D< D9@BAF9 5?<:4=L<= >4F97BD<=AO= D9@BAFAO= D4;@9D d>p 
 

BCD989?S9FES CB HBD@G?9:   

d>p g d<EI    2[ kIdmax + (Ha + Ta) + YBEF
2 

+ E 
2 

+ C 
2 

], 
y (1.2) 

789 >  >BQHH<J<9AF A9D46AB@9DABEF< <;ABE4.  B:AB CD<ASFP > = 0,8 8?S 
>BD9AAOI < L4FGAAOI L99> >B?9AK4FOI 64?B6 < 8?S BCBDAOI L99> 

D4ECD989?<F9?PAOI 64?B6 > = 0,5; Ha 3 A4<5B?PL4S D48<4?PA4S 7?G5<A4 D<EB> 

< J4D4C<A A4 CB69DIABEF< L99>, @@; 

Ta 3 7?G5<A4 89H9>FAB7B (BFCGM9AAB7B) E?BS <;-;4 ;48<D4 <?< CD<:B74 

E CB8C?46?9A<9@ L9=><, @@. #4D4@9FDO Ha < T4 B5OKAB ;484RFES EG@@4DAB. 
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#D< A4?<K<< A4 CB69DIABEF< L99> D<EB> < J4D4C<A 59; F9D@<K9E>B7B 

6B;89=EF6<S CD<A<@49@ Ta = 0 < (Ha + Ta) = 0,03 @@. #D< A4?<K<< ;48<D4 < 

J69FB6 CB59:4?BEF< CD<A<@49@ (Ha + Ta) = 0,05...0,06 @@. � QFB@ E?GK49 
CBE?9 L?<HB6>< L99> CB8 D9@BAFAO= D4;@9D FD95G9FES CDB69EF< 
B5S;4F9?PAO= >BAFDB?P CB69DIABEFAB= F69D8BEF<. 

#D< A4?<K<< A4 L9=>9 64?4 CD<:B74 E CB8C?46?9A<9@ CB69DIABEF< 

D9>B@9A8G9FES L9=>G 6BEEF4A46?<64FP A4C?46>B= <?< 74;BF9D@<K9E><@ 

A4CO?9A<9@, 4 64? CB869D74FP CD9864D<F9?PAB= < CBE?98GRM9= CD46>9, F4> 

>4> 97B CDB7<5 @B:9F 8BEF<74FP 0,5 @@ < 5B?99; YBEF 3 8BCGEF<@O= 

BEF4FBKAO= CDB7<5 64?4 CBE?9 CD46>< C9D98 L?<HB64A<9@, @@. 

#D46>4 K9>4A>B= CB;6B?S9F CD46<FP KG7GAAO9 < EF4?PAO9 
4;BF<DB64AAO9 >B?9AK4FO9 64?O E C9D6BA4K4?PAO@ CDB7<5B@ 8B 0,35 @@ < 

CB?GK4FP BEF4FBKAO= CDB7<5 YBEF =0,02&0,04 @@. #D< 5B?PL<I CDB7<54I 
KG7GAAO9 64?O CD46SF A4 CD9EE9 E CD9864D<F9?PAO@ CB8B7D96B@ 8B 

F9@C9D4FGDO 400&4500% < E CBE?98GRM9= A4C?46>B=. 

%F4?PAO9 A9 4;BF<DB64AAO9 >B?9AK4FO9 8BCGE>4RF CBQ?9@9AFAGR 

CD46>G A4 CD9EE9 59; CB8B7D964 E CSF< 3 89ESF<>D4FAO@ C9D97<5B@ 6 

CDBF<6BCB?B:AB@ A4CD46?9A<< BF CDB7<54 < 6O89D:>B= CB8 A47DG;>B= 6 

F9K9A<9 B8AB= 3 86GI @<AGF. "8A4>B CD< QFB@ EA<:49FES GEF4?BEFA4S 

CDBKABEFP 89F4?< < FD95G9FES CDB6989A<9 F9D@BEF45<?<;4J<< CD< 

F9@C9D4FGD9 150...200
°%; Ey 3 CB7D9LABEFP GEF4AB6>< 89F4?< A4 

L?<HB64?PAB@ EF4A>9. #D< L?<HB64A<< 6 J9AFD4I BCBDAOI L99> 
D4ECD989?<F9?PAOI 64?B6 < >BD9AAOI L99> >B?9AK4FOI 64?B6 CB7D9LABEFP 

GEF4AB6>< Ey = 0. 

#D< L?<HB64A<< >BD9AAOI < L4FGAAOI L99> >B?9AK4FOI 64?B6 6 
D97G?<DG9@OI J9AFDBE@9EF<F9?SI < E 6O69D>B= CB <A8<>4FBDG @B:AB 

CD<ASFP Ey = 0,03...0,05 @@; % 3 A4<5B?PL4S EG@@4DA4S CB7D9LABEFP 

?<A9=AB7B < G7?B6B7B D4ECB?B:9A<S BE< L4FGAAB= L9=>< >B?9AK4FB7B 64?4 
<;-;4 A4DGL9A<S D48<GE4 >D<6BL<C4 EPR < E>DGK9AABEF< 64?4 EPθ 



1

1

 

 

(69>FBDA4S EG@@4), @@. �9?<K<AG EG@@4DAB= CB7D9LABEF< % A4IB8<@ CB 
HBD@G?9: 

% = EPR
2 

+ EPθ2. (1.3) 

� 84AAB= D45BF9 A4<5B?PL99 <;@9A9A<9 D48<GE4 >D<6BL<C4 L4FGAAOI 

L99> EPR BCD989?S9FES Q>EC9D<@9AF4?PAB, 4 E>DGK9AABEFP 64?4 GE?B6AB A9 

GK<FO649FES, F. 9. CD<A<@49FES EPθ = 0. #D< D4EK9F9 5?<:4=L97B D9@BAFAB7B 

D4;@9D4 >BD9AAOI L99> >B?9AK4FB7B 64?4 EG@@4DA4S CB7D9LABEFP % 

D4ECB?B:9A<S BE9= L4FGAAOI L99> A9 GK<FO649FES. 

#B D9;G?PF4F4@ 89H9>FB6>< 6 GE?B6<SI E9D<=AB7B D9@BAFAB7B 

CDB<;6B8EF64 BCD989?SRFES E?98GRM<9 I4D4>F9D<EF<>< CBEFGC4RM97B A4 

CD98CD<SF<S D9@BAFAB7B HBA84: >BQHH<J<9AF D9@BAF4 KD < >BQHH<J<9AF 

E@9AABEF< KE@ 89F4?9=: 
 KD = ND/N < KE@ = NE@/N, (1.4) 

789 ND<NE@ 3EBBF69FEF69AAB>B?<K9EF6B D9@BAF<DG9@OI 
(6BEEF4A46?<649@OI) < ;4@9AS9@OI ;4C4EAO@< K4EFS@< 89F4?9=; N 3 K<E?B 

89F4?9= 6 6O5BD>9. 

% CB@BMPR QF<I >BQHH<J<9AFB6 @B:AB CDB7AB;<DB64FP 7B8B6O9 

B5N9@O D45BF GK4EF>B6 D9@BAF4 (6BEEF4AB6?9A<S) <;ABL9AAOI 89F4?9= A4 

E9D6<EAOI CD98CD<SF<SI 4 F4>:9 B5N9@O CDB<;6B8EF64 ;4C4EAOI K4EF9= 6 

46FBEFDB9A<< < CBFD95ABEFP 6 EB;84A<< D9;9D6AOI @BMABEF9= CB <I 

CDB<;6B8cF6G [6]. 

 
3 "5BDG8B64A<9 < @4F9D<4?O: 

#B8EF46>4 CB8 B5BDG8B64A<9 EB5EF69AAB7B <;7BFB6?9A<S (2 LF.); C?<F4 

CB69DBKA4S 1-1000-630 �"%& 10905-86; CD<5BD E J9AFD4@< F<C4 #� -500; 

CD<;@4 #2-2-1 �"%& 5641-82 (4 LF.); LF4F<6 8?S <A8<>4FBDAOI 7B?B6B> F<C4 

, -11!-8 �"%& 10197-70; <A8<>4FBD K4EB6B7B F<C4 �+-10 �"%& 577-68; 

LF4A79AD9=E@4E ,$-400 �"%& 164-80; @<>DB@9FDO 7?48><9 F<C4  �-50-1, 

 �-75-1 �"%& 6507-78; >B?9AK4FO9 64?O 86<74F9?9= �4@��-740 < 
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���-508.10; D4ECD989?<F9?PAO9 64?O 86<74F9?9= � �-3102 (24) < E9@9=EF64 

���. 

 
4 '>4;4A<S CB F9IA<>9 59;BC4EABEF< 

1 'EF4A46?<64FP >B?9AK4FO9 64?O A4 CD<;@O < EA<@4FP <I D4;D9L49FES 
FB?P>B 686B9@ 6 CD<EGFEF6<< CD9CB8464F9?S <?< GK95AB7B @4EF9D4. 

2 #B69DBKA4S C?<F4 8B?:A4 5OFP 6OEF46?9A4 7BD<;BAF4?PAB, 

B59EC9K<64S GEFB=K<6B9 CB?B:9A<9 89F4?9=, 4 CD<;@O < <;@9D<F9?PAO9 

ED98EF64 8B?:AO D4;@9M4FPES 6 ED98A9= K4EF< CB69DBKAB= C?<FO, <E>?RK4S 

<I E?GK4=AB9 C489A<9 CD< 6OCB?A9A<< 89H9>FB6BKAOI D45BF. 

3 #9D98 6OCB?A9A<9@ D45BFO EFG89AFO 8B?:AO <;GK<FP CD46<?PAO9 

CD<9@O CB?P;B64A<S <;@9D<F9?PAO@< ED98EF64@<, <E>?RK4RM<@< 

6B;@B:ABEFP FD46@<DB64A<S < CBDK< <AEFDG@9AFB6. 

4 "E69M9AABEFP D45BK97B @9EF4 8B?:A4 5OFP A9 @9A99 450 ?>. 

5 �484A<S 
1 �;GK<FP <AEFDG>J<R CB F9IA<>9 59;BC4EABEF<. 

2 �;GK<FP B5M<9 E6989A<S B I4D4>F9DAOI 89H9>F4I >B?9AK4FOI < 
D4ECD989?<F9?PAOI 64?B6, ECBEB54I <I 6OS6?9A<S. 

3 �OCB?A<FP <;@9D9A<S G>4;4AAOI 6 HBD@9 BFK9F4 >BAEFDG>F<6AOI 
C4D4@9FDB6 89F4?9= < D9;G?PF4FO <;@9D9A<= ;4A9EF< 6 HBD@G BFK9F4. 

4 "CD989?<FP CB7D9LABEF< 79B@9FD<K9E>B= HBD@O L99> >B?9AK4FB7B 

64?4 (B64?PABEFP, >BAGEBB5D4;ABEFP), 8<4@9FD A4<5B?99 <;ABL9AAB= L9=>< 

64?4 dmin < <EIB8AO= AB@<A4?PAO= <?< D9@BAFAO= 8<4@9FD L99> 64?4 C9D98 

Q>EC?G4F4J<9= d<EI. 
5 "CD989?<FP D48<4?PAB9 5<9A<9 ECR CDB@9:GFBKAOI >BD9AAOI L99> 

>B?9AK4FB7B 64?4 < BCBDAOI L99> D4ECD989?<F9?PAB7B 64?4 < ED46A<FP E 

8BCGE>B@ D48<4?PAB7B 5<9A<S TCR. %89?4FP ;4>?RK9A<9 B A9B5IB8<@BEF< < 

ECBEB59 CD46>< <?< L?<HB6>< 64?B6. 
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6 "CD989?<FP D48<GEO >D<6BL<CB6 >B?9AK4FB7B 64?4 < CD< <I 
<;@9A9A<< E89?4FP ;4>?RK9A<9 B ECBEB59 GEFD4A9A<S 89H9>F4. 

7 "CD989?<FP 5?<:4=L<9 D9@BAFAO9 D4;@9DO 8?S >BD9AAOI < 

L4FGAAOI L99> >B?9AK4FB7B 64?4, ?<5B GEF4AB6<FP A9B5IB8<@BEFP 97B 

6BEEF4AB6?9A<S. 

8 "CD989?<FP <;ABE >G?4K>B6 CB 6OEBF9 D4ECD989?<F9?PAB7B 64?4 < 
E89?4FP ;4>?RK9A<9 B 6B;@B:ABEF< L?<HB6>< CB >BC<DG CB8 E6B5B8AO= 
D9@BAFAO= D4;@9D, CD<AS6 69?<K<AG @<A<@4?PAB7B CD<CGE>4 A4 

@9I4A<K9E>GR B5D45BF>G Zmin = 0,05&0,15 @@, ?<5B B A9B5IB8<@BEF< 

A4C?46>< >G?4K>B6. 
9 '5D4FP D45BK99 @9EFB < E84FP GK95AB@G @4EF9DG. 

10 "HBD@<FP < ;4M<F<FP BFK9F B 6OCB?A9AAB= D45BF9. 

6. %B89D:4A<9 BFK9F4 
� BFK9F B D45BF9 6ABESF: EI9@O < D9;G?PF4FO <;@9D9A<= 89F4?9=; 

E6989A<S B 6OS6?9AAOI 89H9>F4I; ;4>?RK9A<9 B CD<ASFOI ECBEB54I D9@BAF4 

89F4?9= 4 F4>:9 D4EK9FO CB BCD989?9A<R 5?<:4=L<I D9@BAFAOI D4;@9DB6 

>BD9AAOI < L4FGAAOI L99> >B?9AK4FB7B 64?4. 
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(BD@4 BFK9F4 
���"$�&"$!�3 $��"&� 1 

��(��&"��� ��&" "���0!/) ��&���� 

 

1. �4? >B?9AK4FO= 7 89F. CB >4F4?B7G    

�9H9>F 1. �;ABE >BD9AAOI L99> 
%D98EF6B <;@9D9A<S: @<>DB@9FD  � �"%& 6507-78. 

&45?<J4 1.1 3 �;@9DS9@O9 C4D4@9FDO < EI9@4 <;@9D9A<S 
#4D4@9FDO >BD9AAB= �9?<K<A4 %I9@4 <;@9D9A<S 
L9=>< C4D4@9FD4, @@ 

�<4@9FD CB D45BK9@G d> =  
 

 

K9DF9:G, 
�BCGE> J<?<A8D<KABEF< TFZ = 
L9=>< CB D45BK9@G 
K9DF9:G 
�BCGE>49@B9 BF>?BA9- TFZ8BC = 
A<9 L9=>< BF J<?<A- 

8D<KABEF< 59; D9@BAF4 

&45?<J4 1.2 3 #DBFB>B? <;@9D9A<=, @@ 
#BSE #?BE>BEFP !B@9D4 >BD9AAOI L99> 

<;@9D9A<S <;@9D9A<S 1 2 3 4 5 

 

I 3 I 
4 3 4      

6 3 6      

B64?PABEFP      

 
II 3 II 

4 3 4      

6 3 6      

 

B64?PABEFP 
     

>BAGEBB5- 4 3 4      

D4;ABEFP 6 3 6 
!4<@9APL<= 8<4@9FD d>min = 

�EIB8AO= 8<4@9FD d><EI = 

�<4@9FD4?PAO= <;ABE Id> = d><EI  d>min = 
!4<5B?PL99 BF>?BA9A<9 HBD@O L9=>< BF J<?<A8D<KABEF< EFZ = 

�9H9>FO CB69DIABEFAB7B E?BS: D<E><, ;48<DO, CD<:B7<, >BDDB;<S 
(CB8K9D>AGFP <@9RM<9ES 89H9>FO) 
�9H9>F 2 �;ABE L4FGAAOI L99> 
%D98EF6B <;@9D9A<S: @<>DB@9FD  � �"%& 6507-78 



&45?<J4 1.3 3 �;@9DS9@O9 C4D4@9FDO < EI9@4 <;@9D9A<S 
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#4D4@9FDO L4FGAAB= �9?<K<A4 C4- %I9@4 <;@9D9A<S 
L9=>< D4@9FD4,@@ 

1. �<4@9FD L9=>< CB dL = 

 

D45BK9@G K9DF9:G 

2.�BCGE> TFZ = 
J<?<A8D<KABEF< L9=><  

CB D45BK9@G K9DF9:G  

3.�BCGE>49@B9 59; TFZ8BC = 
D9@BAF4 BF>?BA9A<9  

L9=>< BF  

J<?<A8D<KABEF<  

&45?<J4 1.4 3 #DBFB>B? <;@9D9A<=, @@ 

#BSE #?BE>BEFP !B@9D4 L4FGAAOI L99> 
<;@9D9A<S <;@9D9A<S 1 2 3 4 

 

I 3 I 
4 3 4     

6 3 6     

B64?PABEFP     

 

II 3 II 
4 3 4     

6 3 6     

B64?PABEFP     

>BAGEBB5- 4 3 4     

D4;ABEFP 6 3 6 
!4<@9APL<= 8<4@9FD dLmin = 
�EIB8AO= 8<4@9FD dL <EI = 

�<4@9FD4?PAO= <;ABE IdL = dL<EI  dLmin = 
!4<5B?PL99 BF>?BA9A<9 HBD@O L9=>< BF J<?<A8D<KABEF< EFZ = 

�9H9>FO CB69DIABEFAB7B E?BS: D<E><, ;48<DO, CD<:B7< (CB8K9D>AGFP) 
�9H9>F 3. #B7AGFBEFP 64?4 %D98EF64 <;@9D9A<S: C?<F4 CB69DBKA4S 1-1000-630 �"%& 
10905-86; CB8EF46>4 CB8 C?<FG; 
CD<;@4 #2-2-1 �"%& 5641-82 (2 LF.); LF4F<6 , -11!-8 �"%& 10197-70: <A8<>4FBD �+- 

10 �"%& 577-68. 

&45?<J4 1.5 3 #4D4@9FD CB7AGFBEF< 64?4, EI9@4 < D9;G?PF4F <;@9D9A<S 
�BAFDB?<DG9@O= C4D4@9FD %I9@4 <;@9D9A<S 
$48<4?PAB9 5<9A<9 ED98A9= >BD9AAB= L9=><  

 

BFABE<F9?PAB >D4=A<I >BD9AAOI L99>, @@ 

CB D45BK9@G 8BCGEF. 59; D9;G?PF4F 
K9DF9:G D9@BAF4 <;@9D9A<S 
TCR = ECR 8BC = ECR = 

#DB7<5 64?4 Y = 0,5 ECR = 
%CBEB5 GEFD4A9A<S CDB7<54 64?4    

�9H9>F 4. �;@9A9A<9 D48<GE4 >D<6BL<C4 %D98EF64 <;@9D9A<S: FB:9 CB 
89H.3 < LF4A79AD9=E@4E ,$ �"%& 164-80 



&45?<J4 1.6 - �BAFDB?<DG9@O= C4D4@9FD < EI9@4 <;@9D9A<S 
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�BAFDB?<DG9@O= C4D4@9FD �9?<K<A4 %I9@4 <;@ 9D9A<S C4D4@9FD4, @@ 

1. $48<GE >D<6BL<C4 CB r> = 
D45BK9@G K9DF9:G 

 

 

&45?<J4 1.7 3 #DBFB>B? <;@9D9A<= D48<GE4 >D<6BL<C4 

#4D4@9FDO, @@ 
!B@9D L4FGAAB= L9=>< 

1 2 3 4 

�     

�     

2 r> = A 3 B     

r> = (A 3 B)/2     

%CBEB5 GEFD4A9A<S 89H9>F4 

$4EK9F D9@BAFAOI D4;@9DB6 >BD9AAOI L99> 
 

 
$4EK9F D9@BAFAOI D4;@9DB6 L4FGAAOI L99>. 

�4>?RK9A<9 

2. $4ECD989?<F9?PAO= 64? 7 89F. CB >4F4?B7G 3 24-1006015-02 

�9H9>F 1. #B7AGFBEFP 64?4  

%D98EF64 <;@9D9A<S: CD<5BD E J9AFD4@< #� 3 500; CB8EF46>4; LF4F<6 
, -11!-8 �"%& 10197-70: <A8<>4FBD �+-10 �"%& 577-68. &45?<J4 
2.1 - �BAFDB?<DG9@O= C4D4@9FD < EI9@4 <;@9D9A<S 
�BAFDB?<DG9@O= C4D4@9FD %I9@4 < D9;G?PF4F <;@9D9A<S, @@ 

$48<4?PAB9 5<9A<9 CDB@9:GFBKAOI BCBDAOI #DB7<5 Y = 0.5 ECR= 

 
 

L99> BFABE<F. B5M9= BE<, @@  

CB D45BK9@G 8BCGEF. 59; D9;G?PF4F 
K9DF9:G D9@BAF4 <;@9D9A<S 
TCR = ECR8BC = ECR = 



&45?<J4 2.2 3 #DBFB>B? <;@9D9A<= 
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$48<4?PAB9 5<9A<9 
CDB@9:GFBKAOI BCBDAOI 
L99> BFABE<F9?PAB B5M9= 

BE< 

ECR, @@ 

!B@9D4 BCBDAOI L99> 
2 3 4 

   

�4>?RK9A<9 
�9H9>F 2. �;ABE >G?4K>B6 
%D98EF64 <;@9D9A<S: @<>DB@9FDO  � <  � �"%& 6507-78 

&45?<J4 2.3 3 #4D4@9FDO < EI9@4 <;@9D9A<S >G?4K>4 
&45?<J4 2.4 3 $9;G?PF4FO <;@9D9A<= C4D4@9FDB6 >G?4K>B6 
�BAFDB?<DG9@O9 
C4D4@9FDO 

$4;@9D, @@ %I9@4 
<;@9D9A<S #B D45BK9@G 

K9DF9:G 
�BCGEF<@O= 
59; D9@BAF4 

1. �OEBF4 >G?4K>4 «4»   

 

2. �<4@9FD J<?<A8D<K9E>B= 
K4EF< >G?4K>4 «6» 

  

3.�OEBF4 CB8N9@4 >G?4K>4  
«4 3 6» 

  

&45?<J4 2.4 3 $9;G?PF4FO <;@9D9A<= C4D4@9FDB6 >G?4K>B6 

!B@9D 
J<?<A8D4 

�9?<K<A4 C4D4@9FDB6 >G?4K>B6, @@ 

6OCGE>AB= >G?4KB> 6CGE>AB= >G?4KB> 
4 6 4 3 6 4 6 4 3 6 

1       

2       

3       

4       

�4>?RK9A<9 
 

$45BFG 6OCB?A<? $45BFG CD<AS? 
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7 �BAFDB?PAO9 6BCDBEO 

1 % >4>B= J9?PR CDB<;6B8<FES 89H9>FB6>4 89F4?9= < A4 >4><9 7DGCCO 

BA< EBDF<DGRFES 6 ;46<E<@BEF< BF F9IA<K9E>B7B EBEFBSA<S? �4> <I 
@4D><DGRF? 

2 �4><@ ECBEB5B@ BCD989?S9FES B64?PABEFP < >BAGEBB5D4;ABEFP 
BCBDAOI L99> 64?B6? 

3 !4;B6<F9 I4D4>F9DAO9 89H9>FO CB69DIABEFAB7B E?BS >BD9AAOI < 

L4FGAAOI L99> >B?9AK4FOI 64?B6. �4> GK<FO64RFES 89H9>FO 

CB69DIABEFAB7B E?BS CD< A4;A4K9A<< 5?<:4=L97B D9@BAFAB7B D4;@9D4? 

4 �4> BCD989?S9FES < GEFD4AS9FES CB7AGFBEFP >B?9AK4FOI < 
D4ECD989?<F9?PAOI 64?B6? 

5 �4> BCD989?S9FES D48<GE >D<6BL<C4 >B?9AK4FB7B 64?4 < >4><9 

<;@9D<F9?PAO9 ED98EF64 CD< QFB@ CD<@9ASRFES? �4> 6?<S9F A4DGL9A<9 

D48<GE4 >D<6BL<C4 A4 D45BFG 86<74F9?S? 

6 #D<698<F9 < CBSEA<F9 CD<@9DO D4EK9F4 5?<:4=L<I D9@BAFAOI 

D4;@9DB6 8?S >BD9AAOI < L4FGAAOI L99> >B?9AK4FB7B 64?4 46FB@B5<?PAB7B 

86<74F9?S. 

7 �4> BCD989?S9FES <;ABE CB 6OEBF9 >G?4K>B6 D4ECD989?<F9?PAOI 64?B6 

< GEF4A46?<649FES 6B;@B:ABEFP <I L?<HB6>< CB8 D9@BAFAO= D4;@9D? 

8 !4;B6<F9 BEAB6AO9 FD95B64A<S CB BID4A9 FDG84 CD< 6OCB?A9A<< 

89H9>FB6BKAOI D45BF. 

#D< ;4M<F9 D45BFO CDB69DSRFES: D9;G?PF4FO 6OCB?A9AAB7B 

@<>DB@9FD4:4 89F4?9=; G@9A<9 EFG89AF4 CB?P;B64FPES <;@9D<F9?PAO@< 

ED98EF64@< < A4;A4K4FP ECBEB5O GEFD4A9A<S 89H9>FB6 89F4?9= 4 F4>:9 

GE6B9A<9 F9BD9F<K9E>B7B @4F9D<4?4. 
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 ��!�&!�3 ��(��&"%�"#�3 ��&���� 

1 *9?P < EB89D:4A<9 

*9?P D45BFO: 

1 �;GK<FP H<;<K9E>GR EGMABEFP CDBJ9EE4 @47A<FAB= 89H9>FBE>BC<< < 

B5?4EFP CD<@9A9A<S. 

2 �;GK<FP GEFDB=EF6B @47A<FAB7B 89H9>FBE>BC4 < CB?GK<FP 

CD4>F<K9E><9 A46O>< CB 6OS6?9A<R E>DOFOI 89H9>FB6 @47A<FAO@ ECBEB5B@. 

 
%B89D:4A<9 D45BFO: <;GK9A<9 EGMABEF< @47A<FAB= 89H9>FBE>BC<<, 

B5?4EF< CD<@9A9A<S < ECBEB5B6 A4@47A<K<64A<S < D4;@47A<K<64A<S 89F4?9=; 

<;GK9A<9 GEFDB=EF64 < Q>EC?G4F4J<< @47A<FAB7B 89H9>FBE>BC4; 

6OS6?9A<9 E>DOFOI CB69DIABEFAOI 89H9>FB6 6 89F4?SI < GEF4AB6?9A<9 
6B;@B:AOI CD<K<A <I 6B;A<>AB69A<S. 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
CBASF<S @47A<FAB= 89H9>FBE>BC<< < B5?4EFP CD<@9A9A<S. 
'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 

<;GK<FP GEFDB=EF6B < Q>EC?G4F4J<R @47A<FAB7B 89H9>FBE>BC4. 
(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 

< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 

F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 
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А>FG4?PABEFP F9@O: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= <A:9A9D B5S;4A ;A4FP A9 FB?P>B 

EGMABEF< @47A<FAB= 89H9>FBE>BC<<, AB < B5?4EF< CD<@9A9A<S 

A4@47A<K<64A<S < D4;@47A<K<64A<S 89F4?9=, 4 F4>:9 6OS6?9A<9 E>DOFOI 

CB69DIABEFAOI 89H9>FB6 6 89F4?SI < GEF4AB6?9A<9 6B;@B:AOI CD<K<A <I 

6B;A<>AB69A<S. 

2 &9BD9F<K9E>B9 B5BEAB64A<9 
 47A<FA4S 89H9>FBE>BC<S E?G:<F 8?S 6OS6?9A<S E>DOFOI 89H9>FB6 6 

89F4?SI (@<>DBFD9M<A, CBD, D4>B6<A, L?4>B6OI 6>?RK9A<=). 1F<@ ECBEB5B@ 

CDB69DSRF BF69FEF69AAO9 46FB@B5<?PAO9 89F4?<, D45BF4RM<9 E 

C9D9@9AAO@< A47DG;>4@<: >B?9AK4FO9 64?O, L4FGAO, L4FGAAO9 5B?FO, 

CBDLA96O9 C4?PJO, CB6BDBFAO9 >G?4><, L4DB6O9 C4?PJO, DOK47< DG?96OI 

FS7 < F. C. 

 47A<FAO= @9FB8 89H9>FBE>BC<< 89F4?9= BEAB64A A4 B7D4A<K9AAB= 

@47A<FAB= CDBA<J49@BEF< µ1 89H9>FAB7B GK4EF>4 CB ED46A9A<R E @47A<FAB= 

CDBA<J49@BEFPR @9F4??4 µ0, CD<6B8SM9= > D4EE9<64A<R @47A<FAB7B CBFB>4 
< > 6B;A<>AB69A<R @47A<FAOI CB?REB6 S-N G >D4T6 FD9M<AO (D<EGAB> 2.1). 
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4 

 

 

 

$<EGAB> 2.1ð"5D4;B64A<9 CB?S 
D4EE9<64A<S @47A<FAB7B CBFB>4 < 
@47A<FAOI CB?REB6 B>B?B 89H9>F4 A4 
CB69DIABEF< 89F4?<: 
ý0 3 @47A<FA4S CDBA<J49@BEFP @9F4??4; 
ý1 3 @47A<FA4S CDBA<J49@BEFP 
89H9>FAB7B GK4EF>4. 

 

 

#B84649@O= A4 89F4?P @47A<FAO= 

CBDBLB> CD<FS7<649FES @9EFAO@ @47A<FAO@ CB?9@ < 6OS6?S9F A4?<K<9 < 

HBD@G CB69DIABEFAB7B 89H9>F4 (D<EGAB> 2.2).  47A<FAO= CBDBLB> K4M9 

6E97B CB849FES 6 EBEF469 @47A<FAB= EGEC9A;<<. �?S CD<7BFB6?9A<S 

@47A<FAB= EGEC9A;<< 66B8SF 6 1 ? >9DBE<A4 40 7 EF4A84DFAB7B @47A<FAB7B 

CBDBL>4  $&'-6-14-74-68 E 69?<K<AB= K4EF<J A9 5B?99 20...30 @>@ <?< 6 

1 ? ><CSK9AB= 6B8O 50...60 7 IB;S=EF69AAB7B @O?4 < 50...60 7 EF4A84DFAB7B 
@47A<FAB7B CBDBL>4. 

� 89F4?SI @B7GF 6B;A<>4FP FD9M<AO 6E?98EF6<9 GEF4?BEF< @9F4??4, 4 

F4>:9 6 CDBJ9EE9 <;7BFB6?9A<S <?< 6BEEF4AB6?9A<S <;-;4 A4DGL9A<S 

BCF<@4?PAOI D9:<@B6 F9D@<K9E>B= B5D45BF><, L?<HB64A<S, A4C?46><, 

A4A9E9A<S 74?P64ABCB>DOF<= < F. C. 

 

 
$<EGAB> 2.2 3 &D9M<AO A4 CB69DIABEF< 89F4?<, 6OS6?9AAO9 @9FB8B@ 

@47A<FAB= 89H9>FBE>BC<< 
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&D9M<AO IBDBLB 6OS6?SRFES, 9E?< @47A<FAO9 E<?B6O9 ?<A<< 

C9DC9A8<>G?SDAO <I A4CD46?9A<R <?< D4ECB?B:9AO CB8 G7?B@ A9 @9A99, 

K9@ 20...30°. #BQFB@G 8?S 6OS6?9A<S FD9M<A D4;?<KAB7B A4CD46?9A<S 

CD<@9AS9FES A9E>B?P>B ECBEB5B6 A4@47A<K<64A<S 89F4?9=: CDB8B?PAB9 

(D<EGAB> 3), J<D>G?SDAB9 < >B@5<A<DB64AAB9 (D<EGAB> 2.3). 

#DB8B?PAB9 A4@47A<K<64A<9 BEGM9EF6?S9FES 6 CB?9 Q?9>FDB@47A<F4 

(D<EGAB> 2.3 4), 6 CB?9 8DBEE9?S (D<EGAB> 2.3 5) < 6 CB?9 6<F>B6 7<5>B7B 

>459?S (D<EGAB> 2.3 6). #DB8B?PAB9 A4@47A<K<64A<9 CB;6B?S9F 6OS6?SFP 

>B?PJ96O9 < G7?B6O9 FD9M<AO. 
 

4) 5) 
 

 

 

 

 

 

 

 

 
6) 

 
 

$<EGAB> 2.3 3 %I9@O CDB8B?PAB7B A4@47A<K<64A<S 89F4?9=: 4) 3 6 

CB?9 Q?9>FDB@47A<F4; 5) 3 6 CB?9 8DBEE9?S; 6) 3 6 CB?9 7<5>B7B >459?S. 
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!9B5IB8<@B9 K<E?B 6<F>B6 7<5>B7B >459?S BCD989?S9FES CB HBD@G?9: 

W= 2d / J, (2.1) 
 

789 W  K<E?B 6<F>B6 >459?S; d  A4<5B?PL<= 8<4@9FD >BAFDB?<DG9@B= 

89F4?<, @@; J  69?<K<A4 FB>4, �. 

 
*<D>G?SDAB9 A4@47A<K<64A<9 BEGM9EF6?S9FES CGFѐ@ CDBCGE>4A<S FB>4 

5B?PLB= 69?<K<AO K9D9; 89F4?P <?< 9ѐ GK4EFB> E CB@BMPR Q?9>FD<K9E><I 

>BAF4>FB6 2 (D<EGAB> 4 4). *<D>G?SDAB9 A4@47A<K<64A<9 CB;6B?S9F 6OS6?SFP 

CDB8B?PAO9 < G7?B6O9 FD9M<AO. 1FBF ECBEB5 A4@47A<K<64A<S CD<@9AS9FES 

8?S CDB69D>< >B?9AK4FOI 64?B6 < 8DG7<I >DGCAOI 89F4?9= A4 89H9>FBE>BC4I 

� #-2 <  - 217 ���. 

�BAFDB?P EF4?PAOI 89F4?9= BEGM9EF6?S9FES A4 BEF4FBKAB= 

A4@47A<K9AABEF< <?< 6 CD<?B:9AAB@ CB?9. �O5BD ECBEB54 >BAFDB?S 

BCD989?S9FES @47A<FAO@< E6B=EF64@< @4F9D<4?4 89F4?<. 

!4 BEF4FBKAB= A4@47A<K9AABEF< B5OKAB CDB69DSRF 89F4?< <; 

@47A<FB:9EF><I @4F9D<4?B6, A4CD<@9D, <; ?97<DB64AAB= <?< 

6OEB>BG7?9DB8<EFB= EF4?< 6 ;4>4?TAAB@ EBEFBSA<<. �9F4?<, <;7BFB6?9AAO9 <; 

@47A<FB@S7><I @4F9D<4?B6, B5?484RM<9 A95B?PLB= >BQDJ<F<6AB= E<?B=, 

A4CD<@9D, <; @4?BG7?9DB8<EFB= EF4?<, CDB69DSRF FB?P>B 6 CD<?B:9AAB@ 

CB?9.  9?><9 CB69DIABEFAO9 89H9>FO (6B?BEB6<AO, 

A9@9F4??<K9E><9 6>?RK9A<S) < CB8CB69DIABEFAO9 89H9>FO F4>:9 ?GKL9 
6OS6?SRFES 6 CD<?B:9AAB@ @47A<FAB@ CB?9. 

�9?<K<A4 FB>4 CD< J<D>G?SDAB@ A4@47A<K<64A<< (D<EGAB> 2.4 4) 

BCD989?S9FES CB HBD@G?4@ (2.2) < (2.3): 

4) CD< >BAFDB?9 A4 BEF4FBKAB= A4@47A<K9AABEF< 

J = (17...20) d, (2.2) 

789     J  FB>, �; d 3 8<4@9FD 89F4?<, @@; 
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5) CD< >BAFDB?9 6 CD<?B:9AAB@ CB?9  

J = (6...8) d. (2.3) 
 

 

 

 

 

 

 

 

 

 

4 3 6O>?RK4F9?P; 5 3 Q?9>FDB@47A<F; k, l < m 3 EBBF69FEF69AAB CDB8B?PAO9, 
G7?B6O9 < CBC9D9KAO9 FD9M<AO. 

 
�B@5<A<DB64AAB9 A4@47A<K<64A<9 89F4?9= (D<EGAB> 2.4 5) 

CD<@9AS9FES 8?S 6OS6?9A<S ;4 B8<A CD<9@ FD9M<A, <@9RM<I D4;AGR 

BD<9AF4J<R, CD< QFB@ ?GKL9 <ECB?P;B64FP CBEFBSAAO= FB>. 

 
3 "5BDG8B64A<9 < @4F9D<4?O: 
#9D9ABEAO= @47A<FAO= 89H9>FBE>BC 77# �-� ; EF4DF9DA4S 

4>>G@G?SFBDA4S 54F4D9S 6%& 3 190� (2 LF.); 46FB@B5<?PAO9 89F4?<, 

CB8?9:4M<9 @47A<FAB= 89H9>FBE>BC<<; 54KB> E @47A<FAB= EGEC9A;<9=; 

64AABK>4 8?S E5BD4 EGEC9A;<<; ?GC4 I5; D9;<AB6O9 C9DK4F><; B5F<DBKAO= 

@4F9D<4?. 

   4)   5) 
 $<EGAB> 2.4 3 %I9@O J<D>G?SDAB7B (4) < >B@5<A<DB64AAB7B 
(5) ECBEB5B6 A4@47A<K<64A<S 89F4?9=: 1 3 A4@47A<K<649@4S 89F4?P; 
2 3 Q?9>FD<K9E><= >BAF4>F; 3 3 CBA<:4RM<= FD4AEHBD@4FBD; 
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1 �4;A4K9A<9 < GEFDB=EF6B @47A<FAB7B 89H9>FBE>BC4 77���-�� 

 47A<FAO= 89H9>FBE>BC 77# �-�  (D<EGAB> 2.5) CD98A4;A4K9A 8?S 

@47A<FAB7B >BAFDB?S EF4?PAOI 89F4?9= CD< CB@BM< Q?9>FDB@47A<F4 1, 

EB?9AB<84 11 < 7<5>B7B >459?S 9. 1?9>FDB@47A<F < EB?9AB<8 E?G:4F F4>:9 

8?S D4;@47A<K<64A<S 89F4?9= CBE?9 >BAFDB?S. 

�9H9>FBE>BC CB;6B?S9F >BAFDB?<DB64FP: 

4) CD< CB@BM< Q?9>FDB@47A<F4 J<?<A8D<K9E><9 89F4?< 8<4@9FDB@ 8B 

88 @@ < C?BE><9 89F4?< L<D<AB= 8B 200 @@; 

5) 6 EB?9AB<89 J<?<A8D<K9E><9 89F4?< 8<4@9FDB@ 8B 90 @@ 

CBEFBSAAO@ FB>B@ < 8B 30 @@ C9D9@9AAO@ FB>B@; 

6) CD< <ECB?P;B64A<< 7<5>B7B >459?S EC?BLAO9 J<?<A8D<K9E><9 89F4?< 

8<4@9FDB@ 8B 90 @@ < CB?O9 8B 120 @@. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$<EGAB> 2.5  "5M<= 6<8 @47A<FAB7B 89H9>FBE>BC4 77# �-�  

�BAFDB?P 89F4?9= @B:AB BEGM9EF6?SFP CB BF89?PAO@ GK4EF>4@, >4> EB 

EASF<9@, F4> < 59; EASF<S E @4L<A < B5BDG8B64A<S. 
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�9H9>FBE>BC E@BAF<DB64A 6 @9F4??<K9E>B@ K9@B84A9, 97B 69E E 
CD<A48?9:ABEFS@< EBEF46?S9F 30 >7. 

� >B@C?9>F 89H9>FBE>BC4 (D<EGAB> 2.5) 6IB8SF: Q?9>FDB@47A<F 1 E 

K9FODP@S C4D4@< ENT@AOI A4>BA9KA<>B6; ENT@A4S C4A9?P 2 CD<5BD4; 54A>4 

3 8?S ID4A9A<S @47A<FAB7B CBDBL>4; 64AABK>4 4 8?S E5BD4 EF9>4RM9= 

EGEC9A;<< 6 CDBJ9EE9 CB?<6>< >BAFDB?<DG9@OI 89F4?9=; ?GC4 5 (I5) 8?S 

BE@BFD4 89F4?9=; >BDB5>4 7 8?S EB?9AB<84; 54KB> 6 8?S EGEC9A;<<; >BDB5>4 

8 8?S A4>BA9KA<>B6 Q?9>FDB@47A<F4; A4@47A<K<64RM<= >459?P 9; 864 
CDB6B84 10 C<F4A<S 8?<AB= 2,5 @; EB?9AB<8 11 E C9D9>?RK4F9?9@. 

 

$<EGAB> 2.6 3 %N9@A4S C4A9?P @47A<FAB7B 89H9>FBE>BC4 
 

!4 ENT@AB= C4A9?< @47A<FAB7B 89H9>FBE>BC4 (D<EGAB> 2.6) 

A4IB8SFES: 4@C9D@9FD 1 8?S >BAFDB?S 69?<K<AO FB>4 CD< D4;@47A<K<64A<< 

89F4?<; >ABC>4 2 6>?RK9A<S 6B?PF@9FD4; 6B?PF@9FD 3; C9D9>?RK4F9?P 4 

>G?4K>B6B7B F<C4  8?S <;@9A9A<S A4CD46?9A<S FB>4  6 B5@BF>4I 

Q?9>FDB@47A<F4 <?< EB?9AB<84 6 CDBJ9EE9 D4;@47A<K<64A<S CD< C<F4A<< 

CBEFBSAAO@ FB>B@; 6O>?RK4F9?P 5 8?S 6>?RK9A<S Q?9>FDB@47A<F4 <?< 

EB?9AB<84; 6O>?RK4F9?P 6 >BAF4>FBD4 CD< D45BF9 E 7<5><@ >459?9@; 
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C9D9>?RK4F9?P 7 8?S C9D9>?RK9A<S B5@BFB> Q?9>FDB@47A<F4 E 

CBE?98B64F9?PAB7B EB98<A9A<S CD< A4@47A<K<64A<< A4 C4D4??9?PAB9 CD< 

D4;@47A<K<64A<< < B5D4FAB. 

�4:<@O 8 E?G:4F 8?S CB8>?RK9A<S CDB6B8B6 BF 4>>G@G?SFBD4 («+» 

< « ») < A4@47A<K<64RM97B >459?S («�» < «»), 4 LF9CE9?PAO9 7AT;84 9 

8?S 6>?RK9A<S LF9CE9?PAOI 6<?B> Q?9>FDB@47A<F4 <?< EB?9AB<84 

(>4FGL><). 

#<F4A<9 CD<5BD4 BEGM9EF6?S9FES CBEFBSAAO@ FB>B@ A4CDS:9A<9@ 

24 � BF EF4DF9DAOI 4>>G@G?SFBDAOI 54F4D9=. %B?9AB<8 (>4FGL>4) C<F49FES 

F4>:9 BF E9F< C9D9@9AAB7B FB>4 A4CDS:9A<9@ 220 �. 

4 &D95B64A<S CB F9IA<>9 59;BC4EABEF< 

1 $45BFG E?98G9F 6OCB?ASFP 6 D9;<AB6OI C9DK4F>4I. 

2 #9D98 A4@47A<K<64A<9@ 89F4?9= 6 EB?9AB<89, C<F49@B@ C9D9@9AAO@ 

FB>B@ A4CDS:9A<9@ 220 �, CDB69D<FP <;B?SJ<R CDB6B8B6 < A48ѐ:ABEFP 
>BAF4>FB6 6 @9EF4I CD<EB98<A9A<=. 

� #D< <ECB?P;B64A<< EF4DF9DAOI 4>>G@G?SFBDAOI 54F4D9= 8?S 

A4@47A<K<64A<S < D4;@47A<K<64A<S 89F4?9= < CD< <I B5E?G:<64A<< 

A9B5IB8<@B EB5?R84FP CD46<?4 59;BC4EAB= D45BFO E A<@<. 

5 �484A<S 
1  9FB8<>4 6OCB?A9A<S D45BFO 

÷ #B87BFB6>4 89F4?9= < 89H9>FBE>BC4 > >BAFDB?R 

#B87BFB6>4 89F4?9= > >BAFDB?R ;4>?RK49FES 6 BK<EF>9 BF @4E?4 < 

;47DS;A9A<=. �?G5B><9 D<E>< 8B?:AO 5OFP ;4K<M9AO L>GD>B=. #9D98 

A4K4?B@ D45BFO A9B5IB8<@B 6OAGFP A9B5IB8<@O9 A4@47A<K<64RM<9 

GEFDB=EF64, 6;5B?F4FP EGEC9A;<R < CD<7BFB6<FP 64AABK>G. 

÷ �O5BD ECBEB54 A4@47A<K<64A<S 89F4?< 

�O5BD ECBEB54 A4@47A<K<64A<S < >BAFDB?S BCD989?S9FES D4;@9D4@< 
89F4?<, BD<9AF4J<9= 89H9>FB6 < @47A<FAO@< E6B=EF64@< @4F9D<4?4. 
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÷ !4@47A<K<64A<9 6 CB?9 EB?9AB<84 C9D9@9AAO@ FB>B@ E?98G9F 

CDB<;6B8<FP 6 E?98GRM9@ CBDS8>9: 

4) CBEF46<FP C9D9>?RK4F9?P A4 C4A9?< EB?9AB<84 6 CB?B:9A<9 

«#9D9@9AAO= FB>» < 6>?RK<FP A4 0,5...1 E 6<?>G LAGD4 6 LF9CE9?PAGR 

DB;9F>G BE69F<F9?PAB= E9F< C9D9@9AAB7B FB>4 A4CDS:9A<9@ 220 �; 

5) 6OAGFP 89F4?P <; EB?9AB<84 < CDB<;69EF< >BAFDB?P. 

÷ !4@47A<K<64A<9 6 CB?9 EB?9AB<84 CBEFBSAAO@ FB>B@ 

CDB<;6B8<FES 6 E?98GRM9@ CBDS8>9: 

4) CBEF46<FP C9D9>?RK4F9?P A4 C4A9?< EB?9AB<84 6 CB?B:9A<9 

«#BEFBSAAO= FB>» < 6>?RK<FP LF9CE9?PAGR 6<?>G LAGD4 EB?9AB<84 6 7A9;8B 
A4 C4A9?< 89H9>FBE>BC4, B5B;A4K9AAB9 «�4FGL>4»; 

5) CB8>?RK<FP 4>>G@G?SFBD > ;4:<@4@ 8 A4 C4A9?< 89H9>FBE>BC4; 

6) CB@9EF<FP >BAFDB?<DG9@GR 89F4?P 6 E9D98<AG EB?9AB<84; 

7) GEF4AB6<FP C9D9>?RK4F9?P 7.6 A9=FD4?PAB9 CB?B:9A<9; 

8) 6>?RK<FP FB> A4 0,5...1E; 

9) 6OAGFP 89F4?P <; EB?9AB<84 < BF>?RK<FP 4>>G@G?SFBD. 

÷ !4@47A<K<64A<9 E CB@BMPR Q?9>FDB@47A<F4 6 CD<?B:9AAB@ 

CB?9 BEGM9EF6?S9FES 6 E?98GRM9= CBE?98B64F9?PABEF<: 

4) CB8>?RK<FP 4>>G@G?SFBD > ;4:<@4@ «+» < «» A4 C4A9?< 

89H9>FBE>BC4 < CDB69D<FP A4CDS:9A<9 6B?PF@9FD4, A4:46 A4 >ABC>G 2 

(D<EGAB> 6); 

5) 6>?RK<FP B59 6<?>< LAGDB6 Q?9>FDB@47A<F4 6 LF9CE9?PAO9 7Aѐ;84 9, 
B5B;A4K9AAO9 «1?9>FDB@47A<F»; 

6) GEF4AB6<FP C9D9>?RK4F9?P 7 6 CB?B:9A<9 «!4@47A<K<64A<9»; 

7) GEF4AB6<FP C9D9>?RK4F9?P 7 6 CB?B:9A<9 «!4@47A<K<64A<9»; 

8) ;4>D9C<FP CB?REAO9 A4>BA9KA<>< 6 E9D89KA<>< Q?9>FDB@47A<F4 < 
C?BFAB CD<:4FP > 89F4?<; 
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CB?9; 

9) 6>?RK<FP 6O>?RK4F9?P 5 < CDB<;69EF< >BAFDB?P 6 CD<?B:9AAB@ 

 
 

:) 6O>?RK<FP FB> CB B>BAK4A<< >BAFDB?S. 

÷ !4@47A<K<64A<9 7<5><@ >459?9@ CD<@9AS9FES 8?S >DGCAOI 89F4?9= 

< CDB<;6B8<FES 6 E?98GRM9= CBE?98B64F9?PABEF<: 

4) GEF4AB6<FP >G?4K>B6O= C9D9>?RK4F9?P 4 6 A4K4?PAB9 CB?B:9A<9; 

5) GEF4AB6<FP C9D9>?RK4F9?P 7 6 A9=FD4?PAB9 CB?B:9A<9; 

6) 6O>?RK<FP 6O>?RK4F9?P 5; 

7) G598<FPES 6 FB@, KFB LF9CE9?PAO9 7AT;84 9 A4 C4A9?< 89H9>FBE>BC4 
A9 ;4ASFO 6<?>4@<; 

8) CD<EB98<A<FP 4>>G@G?SFBD > ;4:<@4@ C<F4A<S 89H9>FBE>BC4, 

B5B;A4K9AAO9 «+» < «»; 

9) B5@BF4FP 89F4?P A9B5IB8<@O@ K<E?B@ 6<F>B6 >459?S, 4 >BAJO 97B 

CB8EB98<A<FP > >?9@@4@ «�» < «»; 

:) CDB69D<FP A4CDS:9A<9 4>>G@G?SFBD4, A4:46 A4 >ABC>G 2; 

6>?RK<FP 6O>?RK4F9?9@ 6 FB> A4 0,5E, CD< QFB@ 8B?:9A 5OFP E?OL9A 

M9?KB> >BAF4>FBD4. 

�" ������!�� #"$+� ���' '�3&"$� ���2+�&0 &"� !� 

���&��0!"� �$� 3 (�"��� 0,5 %��) �"%#$�-��&%3ñ ;) CB 

B>BAK4A<< A4@47A<K<64A<S BF>?RK<FP 4>>G@G?SFBD < EASFP 

>459?P E >BAFDB?<DG9@B= 89F4?<. 

÷ !4A9E9A<9 A4 CB69DIABEFP 89F4?9= @47A<FAB= EGEC9A;<<ð
 47A<FAGR EGEC9A;<R A4ABESF 86G@S ECBEB54@<: 

4) B5?<64A<9@ CB69DIABEF< 89F4?< EGEC9A;<9= <; 54K>4; 

5) B>GA4A<9@ @9?><I 89F4?9= 6 64AABK>G E EGEC9A;<9= E 6O89D:>B= 6 
F9K9A<9 2 @<A. 
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÷ "E@BFD 89F4?9= < 6OS6?9A<9 89H9>FB6ð

#D< BE@BFD9 89F4?< G89?SFP BEB5B9 6A<@4A<9 @9EF4@ E D9;><@ 

C9D9IB8B@ 6 E9K9A<<: 74?F9?S@, ;BA4@ G BF69DEF<=, G7?4@ < F. C. 

÷ $4;@47A<K<64A<9 89F4?9=ð
�B8AO9 89F4?< 8?S G@9APL9A<S <;ABE4 6 CDBJ9EE9 Q>EC?G4F4J<< 

D4;@47A<K<64RF. 

÷ $4;@47A<K<64A<9 EB?9AB<8B@, C<F49@O@ C9D9@9AAO@ FB>B@ 

A4CDS:9A<9@ 220 � A9B5IB8<@B CDB<;6B8<FP 6 E?98GRM9@ CBDS8>9:ð

4) CBEF46<FP C9D9>?RK4F9?P EB?9AB<84 6 CB?B:9A<9 «#9D9@9AAO= 

FB>»; 

5) CBEOC4FP A4@47A<K9AAGR 89F4?P :9?9;AO@< BC<?>4@< < CB@9EF<FP 
9T 6 E9D98<AG EB?9AB<84; 

6) CB8>?RK<FP EB?9AB<8 > BE69F<F9?PAB= E9F< C9D9@9AAB7B FB>4 
A4CDS:9A<9@ 220 �; 

7) @98?9AAB <;6?9KP 89F4?P <; EB?9AB<84 < BF69EF< � A4 D4EEFBSA<9 

1 @;  
 

8) BF>?RK<FP EB?9AB<8 BF E9F<, 6OAG6 LF9CE9?PAGR 6<?>G <; DB;9F><; 

9) CDB69D<FP 89F4?P A4 D4;@47A<K9AABEFP. 

� EB?9AB<89 @B7GF 5OFP D4;@47A<K9AO C9D9@9AAO@ FB>B@ ?<LP @9?><9 
89F4?< 8<4@9FDB@ 8B 30 @@. 

÷ $4;@47A<K<64A<9 Q?9>FDB@47A<FB@ A4 CBEFBSAAB@ FB>9 
A9B5IB8<@B CDB<;6B8<FP 6 E?98GRM9@ CBDS8>9: 

4) CBEOC4FP A4@47A<K9AAO= GK4EFB> 89F4?< BC<?>4@<; 

5) CB8EB98<A<FP 4>>G@G?SFBD < Q?9>FDB@47A<F > EBBF69FEF6GRM<@ 

>?9@@4@ C4A9?< 89H9>FBE>BC4; 

6) CB8A9EF< Q?9>FDB@47A<F > 89F4?< FO?PAB= EFBDBAB= CB?REAOI 
A4>BA9KA<>B6 < 6>?RK<FP 6O>?RK4F9?P 5; 

7) C9D969EF< C9D9>?RK4F9?P 7 6 CB?B:9A<9 4 «$4;@47A<K<64A<9»; 



13

4 

 

 

8) D46AB@9DAB 6D4M4FP DG>BSF>G >G?4K>B6B7B C9D9>?RK4F9?S 4 CB 

K4EB6B= EFD9?>9 EB E>BDBEFPR 10...12 @<A
-1 
< B8AB6D9@9AAB BF69EF< 

Q?9>FDB@47A<F BF 89F4?< A4 D4EEFBSA<9 400 @@ (D4;@47A<K<64A<9 69EF< 

686BT@); 

9) C9D969EF< 6O>?RK4F9?P 7 6 A9=FD4?PAB9 CB?B:9A<9 < CD9>D4F<FP 
6D4M9A<9 C9D9>?RK4F9?S 4. 

�E?< 6 CDBJ9EE9 D4;@47A<K<64A<S BC<?>< A4 89F4?< CDB8B?:4RF 
G89D:<64FPES, BC9D4J<R D4;@47A<K<64A<S E?98G9F CB6FBD<FP. 

÷ $4;@47A<K<64A<9  EB?9AB<8B@, C<F49@O@ CBEFBSAAO@ FB>B@ 

CDB<;6B8SF 4A4?B7<KAB. #9D9>?RK4F9?P  EB?9AB<84  8B?:9A CD<  QFB@ 

A4IB8<FPES 6 CB?B:9A<< «#BEFBSAAO= FB>». �9F4?P BF6B8SF BF EB?9AB<84 

CBE?9 <;6?9K9A<S A4 D4EEFBSA<9 1@, ;4F9@ 6O>?RK4RF 6O>?RK4F9?P 5 < 

CD9>D4M4RF 6D4M9A<9 C9D9>?RK4F9?S 4. 

÷ "K<EF>4 89F4?9= CBE?9 >BAFDB?S 

#BE?9 B>BAK4A<S >BAFDB?S 7B8AO9 89F4?< CDBF<D4RF, 6E9 BF69DEF<S 
CDB8G64RF E:4FO@ 6B;8GIB@. #B B>BAK4A<< D45BF BF>?RK4RF 

C<F4A<9, E?<64RF EGEC9A;<R <; 64AABK>< 6 54KB>, CDBF<D4RF A4EGIB 6E9 
89F4?< 89H9>FBE>BC4 < G>?48O64RF 6 K9@B84A 

2 �BDS8B> 6OCB?A9A<S D45BFO 

÷ �;GK<FP <AEFDG>J<R CB F9IA<>9 59;BC4EABEF<. 

÷ �;GK<FP H<;<K9E>GR EGMABEFP @47A<FAB7B @9FB84 89H9>FBE>BC<< 

89F4?9=, ECBEB5O < D9:<@O A4@47A<K<64A<S. 

÷ ";A4>B@<FPES E GEFDB=EF6B@ @47A<FAB7B 89H9>FBE>BC4 < @9FB8<>B= 

A4@47A<K<64A<S < D4;@47A<K<64A<S 89F4?9= D4;?<KAO@< ECBEB54@<. 

 
÷ �O5D4FP ECBEB5 >BAFDB?S < CDB<;69EF< 89H9>FBE>BC<R 89F4?9=. 

÷ 'EF4AB6<FP CD<K<AG 6B;A<>AB69A<S 89H9>F4. 

÷ %BEF46<FP < ;4M<F<FP BFKѐF B D45BF9. 
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6. %B89D:4A<9 BFK9F4 
� BFK9F9 CD<6B8SFES: EI9@O < D4EK9F D9:<@B6 A4@47A<K<64A<S 

89F4?9=; EBEF46 CD<@9AS9@B= @47A<FAB= EGEC9A;<<; EI9@4 D4ECB?B:9A<S 
A4 89F4?< 6OS6?9AAOI 89H9>FB6 < 6B;@B:A4S CD<K<A4 6B;A<>AB69A<S. 

 

 

(BD@4 BFK9F4 
���"$�&"$!�3 $��"&� 2 

 

 ��!�&!�3 ��(��&"%�"#�3 ��&���� 

 

1 %I9@O ECBEB5B6 A4@47A<K<64A<S 89F4?9=: 

4) CDB8B?PAB9 A4@47A<K<64A<9 6 EB?9AB<89;  

5) J<D>G?SDAB9;  

6) >B@5<A<DB64AAB9 E CD<@9A9A<9@ Q?9>FDB@47A<F4. 

2 %BEF46 @47A<FAB= EGEC9A;<<. 

3 $4EK9F D9:<@B6 A4@47A<K<64A<S 89F4?< J<D>G?SDAO@ ECBEB5B@ 6 
CD<?B:9AAB@ CB?9 < A4 BEF4FBKAB= A4@47A<K9AABEF<. 

4%I9@4 D4ECB?B:9A<S @<>DBFD9M<A A4 CB69DIABEF< CDB69DS9@B= 89F4?< < 

6B;@B:A4S CD<K<A4 6B;A<>AB69A<S. 

 
$45BFG 6OCB?A<?............................$45BFG CD<AS?.............................. 

 

 

7 �BAFDB?PAO9 6BCDBEO 

1. %GMABEFP CDBJ9EE4 @47A<FAB= 89H9>FBE>BC<< 89F4?9= < B5?4EFP 
CD<@9A9A<S. 

2. !4;A4K9A<9 < CD<@9AS9@O9 EBEF46O @47A<FAB= EGEC9A;<<. 

3. � >4><I E?GK4SI CD<@9ASRFES CDB8B?PAB9, J<D>G?SDAB9 < 

>B@5<A<DB64AAB9 A4@47A<K<64A<9 89F4?9=? #D<698<F9 EI9@O QF<I 

ECBEB5B6 A4@47A<K<64A<S. 

4. �4> BCD989?S9FES D9:<@ A4@47A<K<64A<S J<D>G?SDAO@ ECBEB5B@ < 6 
CB?9 7<5>B7B >459?S? 

5. �4> GEFDB9A C9D9ABEAB= @47A<FAO= 89H9>FBE>BC 77# �-� ? 

'>4:<F9 97B F9IA<K9E><9 6B;@B:ABEF< < A4;A4K9A<9 EBEF46AOI K4EF9=. 
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6. �4> BEGM9EF6?S9FES A4@47A<K<64A<9 89F4?9= E CB@BMPR EB?9AB<84, 

Q?9>FDB@47A<F4 < 7<5>B7B >459?S? 

7. % >4>B= J9?PR CDB<;6B8<FES D4;@47A<K<64A<9 89F4?9= 

CBE?9 @47A<FAB= 89H9>FBE>BC<< < >4><@ B5D4;B@ BAB 
BEGM9EF6?S9FES? 

8. &D95B64A<S CB F9IA<>9 59;BC4EABEF< CD< 6OCB?A9A<< D45BF 

CB @47A<FAB= 89H9>FBE>BC<< 89F4?9=. 

#D< ;4M<F9 D45BFO CDB69DSRFES: G@9A<9 EFG89AF4 6O5<D4FP ECBEB5O < 

BCD989?SFP D9:<@O A4@47A<K<64A<S 89F4?9=, 6OCB?ASFP @47A<FAGR 

89H9>FBE>BC<R 89F4?9= < GEF4A46?<64FP 6B;@B:AGR CD<K<AG 6B;A<>AB69A<S 

89H9>FB6; 4 F4>:9 GE6B9A<9 F9BD9F<K9E>B7B @4F9D<4?4. 

 

 

 
���"$�&"$!�3 $��"&� 3 

$�%&�+���!�� *���!�$"� (���0� *���!�$"�) 
��&" "���0!"�" �����&��3 

 

1 *9?P < EB89D:4A<9 
*9?P D45BFO: 

1 #D<B5D9EF< CD4>F<K9E><9 A46O>< CB @<>DB@9FD4:G J<?<A8DB6 

46FB@B5<?PAB7B 86<74F9?S < CB A4;A4K9A<R >4F97BD<=AB7B D9@BAFAB7B 

D4;@9D4. 

2 �;GK<FP GEFDB=EF6B, A4?48>G, CD46<?4 Q>EC?G4F4J<< < B5E?G:<64A<S 
EF4A>4 CB D4EF4K<64A<R J<?<A8DB6 86<74F9?S. 

3 %HBD@<DB64FP ;A4A<S < G@9A<S CB CDB9>F<DB64A<R < CB 

6OCB?A9A<R F9IAB?B7<K9E>B= BC9D4J<< D4EF4K<64A<S J<?<A8DB6 86<74F9?S 

CB8 D9@BAFAO= D4;@9D. 

%B89D:4A<9 D45BFO: @<>DB@9FD4: J<?<A8DB6 86<74F9?S < A4;A4K9A<9 
5?<:4=L97B D9@BAFAB7B D4;@9D4; <;GK9A<9 GEFDB=EF64, A4?48>< < 
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Q>EC?G4F4J<< EF4A>4 CB D4EF4K<64A<R J<?<A8DB6 86<74F9?S < G>4;4A<= CB 

F9IA<>9 59;BC4EABEF<; 6OCB?A9A<9 F9IAB?B7<K9E><I D4EK9FB6 < EBEF46?9A<9 

F9IAB?B7<K9E>B= >4DFO; 6OCB?A9A<9 < >BAFDB?P D4EFBKAB= BC9D4J<<. 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
EHBD@<DB64FP CBASF<S CB CDB9>F<DB64A<R < CB 6OCB?A9A<R 

F9IAB?B7<K9E>B= BC9D4J<< D4EF4K<64A<S J<?<A8DB6 86<74F9?S CB8 
D9@BAFAO= D4;@9D. 

'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 

CD<B5D9EF< CD4>F<K9E><9  A46O>< CB @<>DB@9FD4:G  J<?<A8DB6 
46FB@B5<?PAB7B 86<74F9?S < CB A4;A4K9A<R  >4F97BD<=AB7B D9@BAFAB7B 
D4;@9D4. 

(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 
< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 
F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 

 
А>FG4?PABEFP F9@O: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= <A:9A9D B5S;4A ;A4FP A9 FB?P>B 

@<>DB@9FD4: J<?<A8DB6 86<74F9?S < A4;A4K9A<9 5?<:4=L97B D9@BAFAB7B 

D4;@9D4, AB < <;GK<FP GEFDB=EF6B < Q>EC?G4F4J<R EF4A>4 CB D4EF4K<64A<R 

J<?<A8DB6 86<74F9?S. 
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2 &9BD9F<K9E>B9 B5BEAB64A<9 
)4D4>F9DAO@< 89H9>F4@< D45BK9= CB69DIABEF< J<?<A8DB6 < 7<?P; 

J<?<A8DB6 S6?SRFES: ;48<DO < D<E><, 4 F4>:9 >BAGEBB5D4;ABEFP 6 

CDB8B?PAB@ < B64?PABEFP 6 CBC9D9KAB@ E9K9A<SI, 6OS6?S9@O9 @<>DB- 

@9FD4:B@. 

 <>DB@9FD4: J<?<A8DB6 CDB<;6B8<FES 6 EBBF69FEF6<< EB EI9@B= 

<;@9D9A<S (D<EGAB> 1), CD<6B8<@B= 6 DG>B6B8EF64I CB D9@BAFG 46FB@B5<?9=. 

�9DIA<= J<?<A8D<K9E><= CBSEB> # A9 <;A4L<649FES, CBQFB@G 97B 

<ECB?P;GRF 8?S J9AFD<DB64A<S LC<A89?S CB D4EF4K<649@B@G J<?<A8DG. 

!4<5B?PL<= <;ABE J<?<A8D4 B5OKAB A4IB8<FES 6 ;BA9 >BAF4>F4 E 69DIA<@ 

>B@CD9EE<BAAO@ >B?PJB@ CD< D4ECB?B:9A<< CBDLAS 6 69DIA9= @9DF6B= 

FBK>9 (� &) 6 C?BE>BEF< >4K4A<S L4FGA4. 
 

 

$<EGAB> 3.1 3 %I9@4 @<>DB@9FD4:4 J<?<A8DB6 46FB@B5<?PAB7B 
86<74F9?S: # 3 A9 <;A4L<649@O= J<?<8D<K9E><= CBSEB>; � 3 F<C<K4S >D<64S 
<;ABE4 J<?<A8DB6 CB 6OEBF9, y 3 >BBD8<A4F4 <;@9D<F9?PAB7B CBSE4 CB 6OEBF9 

J<?<A8D4, @@; 8?S 86<74F9?S ��� 3 21011 y1 = 5; y2 =15; y3 = 45; y4 = 80. 

 
�E9 J<?<A8DO 86<74F9?S D4EF4K<64RFES E CB?GK9A<9@ CD46<?PAB= 

79B@9FD<K9E>B= HBD@O CB8 CBDLA< B8AB7B D9@BAFAB7B D4;@9D4. 

 9FB8<>4 BCD989?9A<S D9@BAFAB7B D4;@9D4 J<?<A8DB6 86<74F9?S. 
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1 !4IB8<@ CB D9;G?PF4F4@ @<>DB@9FD4:4 J<?<A8DB6 A4<5B?PL<= 

8<4@9FD4?PAO= <;ABE J<?<A8D4 IDmax: 

 
IDmax = Dmax  D<EI, (3.1) 

789 Dmax 3 8<4@9FD A4<5B?99 <;ABL9AAB7B J<?<A8D4, @@; 

D<EI 3 <EIB8AO= C9D98 Q>EC?G4F4J<9= (AB@<A4?PAO= <?< D9@BAFAO=) 

D4;@9D 8<4@9FD4 J<?<A8D4), @@. 

#D< IDmax þ 0,15 @@ J<?<A8DO CB8?9:4F D4EF4K<64A<R CB8 D9@BAFAO= 

D4;@9D   

2 "CD989?S9@ D4EK9FAO= D9@BAFAO= D4;@9D DDD: 
 DDD g Dmax +  IDmax+2ZBmin, (3.2) 

789  3 >BQHH<J<9AF, GK<FO64RM<= A9D46AB@9DABEFP <;A4L<64A<S, CB 

F45?<J9 11.I.I (4) 8?S ;9D>4?4 J<?<A8D4  = 0,4; 

2ZBmin 3 B5M<= @<A<@4?PAO= CD<CGE> A4 @9I4A<K9E>GR B5D45BF>G A4 

8<4@9FD. 
 2ZBmin = 2ZBDmin+ 2ZBImin & (3.3) 

789 2ZBDmin 3 B5M<= @<A<@4?PAO= CD<CGE> A4 8<4@9FD A4 FBA>B9 

D4EF4K<64A<9, @B:AB CD<ASFP 2ZBDmin = 0,08... 0,18 @@; 

2Zoxmin 3 B5M<= @<A<@4?PAO= CD<CGE> A4 8<4@9FD A4 IBA<A7B64A<9. 
�?S 86<74F9?9= ��� 2ZBImin = 0,03 @@, 8?S 7DG;B6OI 46FB@B5<?9= @B:AB 
CD<ASFP 2ZBImin = 0,05...0,06 @@. 

3 #D<A<@49@ CB CD<?B:9A<R 3 5?<:4=L<= >4F97BD<=AO= D9@BAFAO= 

D4;@9D D>D < CB85<D49@ >B@C?9>F CBDLA9= 84AAB7B D9@BAFAB7B D4;@9D4. 

3 "5BDG8B64A<9 < @4F9D<4?O 

%F4AB> C9D9ABEAO= 8?S D4EF4K<64A<S J<?<A8DB6 86<74F9?9=, @B89?P 

2407; CB8EF46>4 CB8 B5BDG8B64A<9 EB5EF69AAB7B <;7BFB6?9A<S; CD<ECB- 

EB5?9A<9 8?S >D9C?9A<S D4EFBKAB7B EF4A>4 > 5?B>G J<?<A8DB6 86<74F9?S; 

>B@C?9>F H<>E4FBDB6 E CDG:<A4@<; D9;J989D:4F9?P; D9;9J D4EFBKAB= ��6; 

EC9J<4?PAO= @<>DB@9FD 8?S GEF4AB6>< 6O?9F4 D9;J4; AGFDB@9D 
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<A8<>4FBDAO= !� 50-100 �"%& 868-82;@<>DB@9FD  � 100-1 �"%& 6507-78; 

QF4?BAO L9DBIB64FBEF< CB69DIABEF< CB KG7GAG. 

1 !F4AB> 8?S D4EF4K<64A<S J<?<A8DB6 86<74F9?9= @B89?< 2407 

%F4AB> (D<EGAB> 3.2) CD98A4;A4K9A 8?S D4EF4K<64A<S J<?<A8DB6 
DS8AOI 86<74F9?9= 6 GE?B6<SI A95B?PL<I D9@BAFAOI @4EF9DE><I. 

&9IA<K9E>4S I4D4>F9D<EF<>4 EF4A>4 CD<6989A4 6 CD<?B:9A<< 4. %F4AB> 8?S 

D4EF4K<64A<S J<?<A8DB6 86<74F9?S EBEFB<F <; E?98GRM<I BEAB6AOI G;?B6: 

EF4A<AO I, LC<A89?S 6 E5BD9 2, K9D6SKAB7B D98G>FBD4 4, D4ECD989?<F9?PAB= 

>BDB5>< J<?<A8D<K9E><I L9EF9D9A 6, DG>BSF>< 3 @9I4A<;@4 DGKAB7B 

C9D9@9M9A<S LC<A89?S, Q?9>FDB86<74F9?S II < 46FB@4F4 9. 

 

$<EGAB> 3.2 3 %F4AB> C9D9ABEAO= 8?S D4EF4K<64A<S J<?<A8DB6 86<74F9?9=, @B89?P 
2407: I 3 EF4A<A4; 2 3 LC<A89?P; 3 3 DG>BSF>4 DGKAB7B C9D9@9M9A<S LC<A89?S; 4 3 
D98G>FBD K9D6SKAO=; 5 3 GCBD 46FB@4F<K9E>B7B 6O>?RK9A<S EF4A>4; 6 3 >BDB5>4 
J<?<A8D<K9E><I L9EF9D9A; 7 3 6<AF @9I4A<;@4 CB84K<; 8 3 64? 69DF<>4?PAO=; 9 3 46FB@4F; 
10 3 C9D984K4 >?<ABD9@9AA4S; II 3 Q?9>FDB86<74F9?P; 12 3 LF9CE9?PAB9 EB98<A9A<9. 

 

�<A9@4F<K9E>4S EI9@4: EF4A>4 CD98EF46?9A4 A4 D<EGA>9 3.3. 
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�D4M9A<9 LC<A89?S EF4A>4 < @9I4A<K9E>4S CB84K4  LC<A89?S 6 

CDBJ9EE9 D4EF4K<64A<S B59EC9K<64RFES Q?9>FDB86<74F9?9@  , B5D4FA4S 

CB84K4 (6ECB@B74F9?PAO= IB8) CDB<;6B8<FES 6DGKAGR. 1?9>FDB86<74F9?P 

K9D9; FD9IEFGC9AK4FGR D9@9AAGR C9D984KG 1, K9D6SKAO= D98G>FBD 2 

CDB@9:GFBKAO= 64? 8 EB98<A9A E G>D9C?9AAB= E69DIG A4 >BDCGE9 LC<A89?S 

D4ECD989?<F9?PAB= >BDB5>B=, 6 >BFBDB= <@9RFES 869 ;G5K4FO9 C9D984K< 8?S 

CD<6B84 LC<A89?S < 6D4M9A<S @4FBKAB= 74=>< 12 6<AF4 CB84K< 13. #D< 

D4EFBK>9 6<AF 5O649F ;4FBD@B:9A EFBCBDB@ 14, < @4FBKA4S 74=>4, 

A469DFO64SEP A4 A97B, C9D9@9M49F >BDB5>G < >BDCGE LC<A89?S 6A<;, F.9. 

B59EC9K<649F @9I4A<K9E>GR C9D984KG. �?S 6B;6D4F4 >BDB5>< < >BDCGE4, 

LC<A89?S 6 <EIB8AB9 CB?B:9A<9 6<AF 14 D4EFBD@4:<64RF < 6D4M4RF 

DG>BSF>G DGKAB= CB84K<. 
 

$<EGAB> 3.3 3 �<A9@4F<K9E>4S EI9@4 EF4A>4 8?S D4EF4K<64A<S J<?<A8DB6 
86<74F9?9=, @B89?P 2407:   3 Q?9>FDB86<74F9?P; I 3 L><6O ; 2 3 K9D6SKAO= D98G>FBD; 3 3 
>BA9KAO= 6O>?RK4F9?P Q?9>FDB86<74F9?S; 4 3 >BDCGE LC<A89?S; 5 3 LC<A89?P; 6 3 
J9AFD4FBD; 7 3 GCBD 46FB@4F<K9E>B7B 6O>?RK9A<S EF4A>4; 8 3 CDB@9:GFBKAO= 64?; 9 3 
J<?<A8D<K9E><9 L9EF9DA< CD<6B84 LC<A89?S; 10 3 K9D6SKA4S C4D4; II 3>BA<K9E><9 
L9EF9DA< CB84K<; 12 3 @4FBKA4S 74=>4 6<AF4 CB84K<; 13 3 6<AF CB84K<; 14 3 EFBCBD 6<AF4; 
15 3 >BA<K9E><9 L9EF9DA< DGKAB= CB84K<. 
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,C<A89?P (D<EGAB> 3.4) EBEFB<F <; >BDCGE4 I, 6 >BFBDB@ A4 86GI 

D48<4?PAB-GCBDAOI CB8L<CA<>4I GEF4AB6?9A4 7B?B6>4 LC<A89?S 2. #DG:<A4 

3 6O5<D49F ;4;BD 6 CB8L<CA<>4I. � A<:A9= K4EF< 7B?B6>< <@99FES 7A9;8B 

«�» 8?S GEF4AB6>< D9;J989D:4F9?S. ,C<A89?P <@99F EC9J<4?PAB9 

CD<ECBEB5?9A<9 8?S J9AFDB6>< EF4A>4 CB BE< 

D4EF4K<649@B7B    J<?<A8D4. #D<ECBEB5?9A<9 

EBEFB<F <; J9AFD4FBD4 5, FD9I H<>E4FBDB6 6 < 

CDG:<AO 7. *9AFD4FBD F4>:9   E?G:<F 8?S 

;4>D9C?9A<S D9;J989D:4F9?S.    #9D9@9M9A<9 

J9AFD4FBD4 BEGM9EF6?S9FES 6D4M9A<9@ 74=>< 

4.+9D6SKAO=    D98G>FBD.   E    CB@BMPR 

69DF<>4?PAB7B  64?4 8  C9D9849F   6D4M9A<9 6 

D4ECD989?<F9?PAGR >BDB5>G. �BDCGE K9D6SKAB7B 

D98G>FBD4 ;4CB?AS9FES EB?<8B?B@ <?< E@4;>B= 

*��&� -203   K9D9;  >4:8O9   200K D45BFO 

EF4A>4. 

!4 69DIARR K4EFP >BDCGE4 

GEF4A46?<649FES D4ECD989?<F9?PA4S >BDB5>4. !4 

>DOL>9 D4ECD989?<F9?PAB= >BDB5>< GEF4AB6?9A 

GCBD 7 (D<EGAB> 3.3) 46FB@4F<K9E>B7B 

6O>?RK9A<S EF4A>4 CD< B>BAK4A<< 

D4EF4K<64A<S. 

 9I4A<;@ 6B;6D4F4 LC<A89?S 6 <EIB8AB9 

CB?B:9A<9 (D<EGAB> 3.5) EBEFB<F <; DG>BSF>< I, 

C4DO >BA<K9E><I, L9EF9D9A 2, 6<AF4 CB84K< 3, 

;4:<@4 4 < L9EF9DA<-74=><. �B 6D9@S 

D4EF4K<64A<S 6<AF CB84K< ;4EFBCBD9A ;4:<@AO@ 

6<AFB@. #D<6989AA4S 6B 6D4M9A<9 L9EF9DAS- 
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74=>4, A469DFO64SEP A4 6<AF CB84K<, CDB<;6B8<F D45BKGR CB84KG 

D4ECD989?<F9?PAB= >BDB5><, 4 6@9EF9 E A9= < LC<A89?S. #BE?9 D4EF4K<64A<S 

6<AF CB84K< BE6B5B:849FES BF EFBCBD9A<S <, 6D4M4S DG>BSF>G I, 

CDB<;6B8<FES CB8N9@ LC<A89?S 6 <EIB8AB9 CB?B:9A<9. 

$<EGAB> 3.5 3  9I4A<;@ 6B;6D4F4 LC<A89?S 6 <EIB8AB9 CB?B:9A<9: 1 3 DG>BSF>4; 2 
3 >BA<K9E><9 L9EF9DA<; 3 3 6<AF CB84K<; 4 3 6<AF ;4:<@AB=. 

 

%F4A<A4 1 <@99F 69DF<>4?PAGR D4EFBK>G, >BFBD4S S6?S9FES 

A4CD46?SRM9= >BDCGE4 LC<A89?S. "A4 <@99F D4;D9; CB 6E9= 6OEBF9, KFB 849F 

6B;@B:ABEFP CD< CB@BM< EFS:AOI < BF:<@AOI 5B?FB6 6O5<D4FP ?RHF 

@9:8G EF4A<AB= < >BDCGEB@ LC<A89?S. 

�D46<?4 Q>EC?G4F4J<< < B5E?G:<64A<S EF4A>4 

#9D98 D4EF4K<64A<9@ EF4AB> GEF4A46?<649FES A4 5?B> 86<74F9?S 
LC<A89?9@ 6 D4EF4K<649@O= J<?<A8D. 

�?S J9AFDB6>< LC<A89?S CB D4EF4K<649@B@G J<?<A8DG A9B5IB8<@B 
;469DAGFP 74=>G 4, 6D4M4S 99 CDBF<6 K4EB6B= EFD9?><, A4:4FP A4 69DIA<= 
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>BA9J J9AFD4FBD4 5 < BCGEF<FP 97B 8B BF>4;4. � BF69DEF<9 7B?B6>< LC<A89?S 

GEF4AB6<FP FD< H<>E4FBD4 6 B8AB7B <; >B@C?9>FB6 6 ;46<E<@BEF< BF 8<4@9FD4 

J<?<A8D4, 6 >4A46>< H<>E4FBDB6 A489FP >B?PJ96GR CDG:<AG 7. 

$GKAB= CB84K9= LC<A89?P E?98G9F BCGEF<FP 6 D4EF4K<649@O= J<?<A8D 

8B 66B84 H<>E4FBDB6 6 ED98ARR K4EFP A9 <;A4L<649@B7B CBSE>4. �D4M9A<9@ 

74=>< 4 CB K4EB6B= EFD9?>9 J9AFD4FBD 5 CB8A<@49FES 669DI < 97B >BAGE 

D4EC<D49F H<>E4FBDO 8B GCBD4 6 EF9A>< J<?<A8D4. �B784 6E9 H<>E4FBDO 

5G8GF >4E4FPES EF9AB> J<?<A8D4 EF4AB> ;4>D9C?S9FES A4 5?B>9 EC9J<4?PAO@ 

CD<ECBEB5?9A<9@ K9D9; EBE98A<= J<?<A8D (D<EGAB> 3.6). 
 

$<EGAB> 3.6 3 #D<ECBEB5?9A<9 8?S ;4>D9C?9A<S D4EFBKAB7B EF4A>4 A4 5?B>9 
J<?<A8DB6: 4 − BEAB64A<9 D4EFBKAB7B EF4A>4; 5 − 5?B> J<?<A8DB6; 1 − 74=>4; 2 − C?4A>4 
CD<:<@A4S; 3 − ;4I64F; 4 − 6<AF; 5 − 6<?>4; 6 − C4?9J; 7 − C?4A>4 CD<:<@A4S 

 

#BE?9 ;4>D9C?9A<S EF4A>4 H<>E4FBDO BE6B5B:84RFES CGF9@ BCGE>4A<S 

J9AFD4FBD4 < LC<A89?P CB8A<@49FES 6 C9D6BA4K4?PAB9 CB?B:9A<9. � 7A9;8B 

7B?B6>< LC<A89?S GEF4A46?<649FES D9;J989D:4F9?P E D9;JB@, 

CD9864D<F9?PAB GEF4AB6?9AAO@ CB EC9J<4?PAB@G @<>DB@9FDG A4 D4;@9D 

D4EF4K<64A<S J<?<A8D4. �4>D9C?9A<9 D9;J989D:4F9?S CDB<;6B8<FES CGF9@ 

BCGE>4A<S J9AFD4FBD4 < ;469DFO64A<S CD<:<@AB7B 6<AF4. 
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#BE?9 QFB7B GEF4A46?<649FES A4 AG:AGR 7?G5<AG D4EFBK>< GCBD 5 8?S 

46FB@4F<K9E>B7B 6O>?RK9A<S EF4A>4, ;4>D9C?S9FES 6<AF CB84K< ;4:<@AO@ 

6<AFB@ 4, CDB69DS9FES ;4;9@?9A<9 < EF4AB> 6>?RK49FES 6 E9FP. 

#B B>BAK4A<< D4EF4K<64A<S ;4:<@AB= 6<AF BF69DFO649FES, LC<A89?P E 
CB@BMPR DGKAB= CB84K< 6B;6D4M49FES 6 69DIA99 CB?B:9A<9. 

#9D98 D45BFB= A9B5IB8<@B CDB69D<FP A489:ABEFP >D9C?9A<S EF4A>4 > 

5?B>G J<?<A8DB6. #B @9D9 <;ABE4 A4CD46?SRM97B BF69DEF<S 6 EF4A<A9 

A9B5IB8<@B 6O5<D4FP ?RHF @9:8G >BDCGEB@ LC<A89?S < EF9A>4@< 

BF69DEF<S. #9D<B8<K9E>< CDB<;6B8<FP E@4;>G 6E9I @9I4A<;@B6 EF4A>4. 

4 '>4;4A<S CB F9IA<>9 59;BC4EABEF< 

1 �OCB?ASFP A4EFDB=>G, 6>?RK9A<9 EF4A>4 < D4EF4K<64A<9 J<?<A8DB6 

5?B>4 FB?P>B 6 CD<EGFEF6<< GK95AB7B @4EF9D4 <?< CD9CB8464F9?S CBE?9 

<;GK9A<S A4EFBSM9= <AEFDG>J<<. 

2 #9D98 D4EF4K<64A<9@ J<?<A8DB6 CDB69D<FP >4K9EF6B >D9C?9A<S 

D4EFBKAB7B D9;J4 6 D9;J989D:4F9?9, 6;4<@AB9 CB?B:9A<9 D9;J4 < 

B5D454FO649@B7B J<?<A8D4, 4 F4>:9 A489:ABEFP >D9C?9A<S EF4A>4 > 5?B>G 

J<?<A8DB6. 

3 !9 8BCGE>49FES CDB6BD4K<64FP LC<A89?P EF4A>4 ;4 D9;JB6GR 7B?B6>G. 
 
 

4 #9D98 6>?RK9A<9@ EF4A>4 6 Q?9>FD<K9E>GR E9FP CDB69D<FP A4?<K<9 
;4;9@?9A<S, 4 F4>:9 A489:ABEFP >D9C?9A<S >B:GI4 >?<ABD9@9AAB= C9D984K<. 

5 �B 6D9@S D45BFO EF4A>4 A9 FDB74FP DG>4@< 6D4M4RM<9ES K4EF<, 

B5L?474 DG>46B6 B89:8O 8B?:AO 5OFP ;4EF97AGFO, A9?P;S CDB<;6B8<FP 

C9D9EF4AB6>G < A4FS:9A<9 D9@AS. 

6 � >BAJ9 D45BFO BF>?RK<FP EF4AB> BF E9F<. 

5 �484A<S 
1 �CD989?9A<9 <A8<6<8G4?PAOI 8<4@9FDB6 D4EF4K<64A<S J<?<A8DB6 

 

8?S >B@C?9>F4 CBDLA9=:  

DD4EF = dCD+S@ - 2Zoxmin, (3.4) 
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789 dCD 3 8<4@9FD CBDLAS EBBF69FEF6GRM97B D9@BAFAB7B D4;@9D4 >?4EE4 �, 

%, �, <;@9D9AAO= @<>DB@9FDB@ 6 C?BE>BEF<, C9DC9A8<>G?SDAB= CBDLA96B@G 
C4?PJG, A4 D4EEFBSA<< 52,4 @@ BF 8A<M4 CBDLAS; 

S@ 3 @BAF4:AO= ;4;BD @9:8G CBDLA9@ < J<?<A8DB@, S@ = 0,06...0,08 @@. 

�?S 86<74F9?S BA3-2I0II CD<A<@49@ S@ = 0,07 @@. 

2  4EK9F < GEF4AB6>4 A4?48BKAOI D4;@9DB6 

!4?48BKAO@< D4;@9D4@< CD< D4EF4K<64A<< J<?<A8DB6 S6?SRFES 
(D<EGAB> 3.7): 6O?9F D4EFBKAB7B D9;J4 � < 8?<A4 D45BK97B IB84 D9;J4 LDI 

 
 

 

 
D9;J4 

$<EGAB> 7 3 %I9@4 BCD989?9A<S 8?<AO D45BK97B IB84 LDI < 6O?9F4 A 3 D4EFBKAB7B 

 

'EF4AB6BKAO= D4;@9D (6O?9F) D4EFBKAB7B D9;J4 6 D9;J989D:4F9?9: 
A = (DD4EF - dL) / 2, @@, (3.5) 

789 dL 3 8<4@9FD D9;JB6B= 7B?B6>< LC<A89?S, dL = 60 @@. 

'EF4AB6>4 D4EFBKAB7B D9;J4 A4 FD95G9@O= D4;@9D BEGM9EF6?S9FES E 

CD<@9A9A<9@ EC9J<4?PAB7B @<>DB@9FD4, CB>4;4AAB7B A4 D<EGA>9 8. !4 L>4?9 

@<>DB@9FD4 CD9864D<F9?PAB GEF4A46?<649FES D4;@9D �, CBE?9 K97B D4EFBKAB= 

D9;9J 3 6O86<749FES <; D9;J989D:4F9?S 2 8B GCBD4 6 <;@9D<F9?PAGR CSF>G 

@<>DB@9FD4 < H<>E<DG9FES 6 QFB@ CB?B:9A<<. 

�?<A4 D45BK97B IB84 D9;J4: 
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LDI = LJ + L1 + L2, (3.6) 

789 LJ 3 6OEBF4 J<?<A8D4, LJ = 134 @@; 
(L1 + L2) 3 CGFP 6D9;4A<S < C9D95974 D9;J4 (L1 + L2) = 3...4 @@. 

'EF4A46?<649FES 8?<A4 D45BK97B IB84 D9;J4 E CB@BMPR GCBD4 5 

46FB@4F<K9E>B7B 6O>?RK9A<S EF4A>4 (D<EGAB> 3.8). 

 

 

$<EGAB> 3.8 3 %I9@4 GEF4AB6>< 6O?9F4 D4EFBKAB7B D9;J4 EC9J<4?PAO@ 
@<>DB@9FDB@: 1 3 LF<HF GEF4AB6BKAO=; 2 3 D9;J989D:4F9?P; 3 3 D9;9J D4EFBKAB=; 4 3 
@<>DB@9FD EC9J<4?PAO=; � 3 6O?9F D9;J4; Dp4EF 3 8<4@9FD D4EF4K<64A<S J<?<A8D4; dL 3 
8<4@9FD LC<A89?S EF4A>4 

 
3  9:<@ D9;4A<S  

1 �?G5<A4 D9;4A<S t, @@:  

t = (DD4EF  D<EI) / 2. (3.7) 

2 +<E?B D45BK<I IB8B6, i = 1 (K<EFB6B9 D4EF4K<64A<9). 

3 #B84K4 LC<A89?S. 

#B84K4 CD< K<EFB6B@ D4EF4K<64A<< EBEF46?S9F s = 0,05...0,10 @@ / B5. 

#B C4ECBDFAO@ 84AAO@ EF4A>4 @B89?< 2407 CD<A<@49@ s= 0,06 @@ / 

B5. 4+4EFBF4 6D4M9A<S LC<A89?S n, @<A 1
: 

 

n = 1000V/(DD4EF), (3.8) 

789 V 3 E>BDBEFP D9;4A<S, @ / @<A. �?S D4EFBKAOI D9;JB6 <; F69D8B7B EC?464 
�� 6 E>BDBEFP D9;4A<S CB KG7GAG @B:AB CD<ASFP V = 50...125 @ / @<A < 8?S 

D9;JB6 <; 79>E4A<F4  V = 250 @ / @<A. #D<A<@49@ V = 80 @ / @<A 8?S 
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D4EFBKAB7B D9;J4 ��6. #B C4ECBDFG EF4A>4 B>BAK4F9?PAB CD<A<@49@ K4EFBFG 

6D4M9A<S LC<A89?S nC4EC. 

5 �9=EF6<F9?PA4S E>BDBEFP D9;4A<S V8, @ / @<A: 

V8 = *DD4EF nC4EC / 1000. (3.9) 

4  4EK9F F9IA<K9E>B= ABD@O 6D9@9A< 

1 "EAB6AB9 (@4L<AAB9) 6D9@S A4 D4EF4K<64A<9 B8AB7B J<?<A8D4 To, 

@<A: 
 

To = Lpx i/(n s). (3.10) 

2 �ECB@B74F9?PAB9 6D9@S A4 @<>DB@9FD4: T61, A4 GEF4AB6>G D4EFBKAB7B 

EF4A>4 A4 5?B> J<?<A8DB6, J9AFD<DB64A<9 < ;4>D9C?9A<9 T62 CD<A<@49@ CB 

84AAO@ IDBAB@9FD4:4: T61 = 6 @<A < T62 = 10 @<A. 

�ECB@B74F9?PAB9 6D9@S, E6S;4AAB9 E CDBIB8B@ T63 = 0,15 @<A, F45?<J4 

66 [3]. "5M99 6ECB@B74F9?PAB9 6D9@S A4 D4EF4K<64A<9 J<?<A8D4 T6, @<A: 

 T6 = T61 + T62 + T63. (3.11) 

3 "C9D4F<6AB9 6D9@S A4 5?B> J<?<A8DB6 TBC, @<A:  

 TBC = T61 + 4(To+ T62 + T63). (3.12) 

4 �BCB?A<F9?PAB9 6D9@S, E6S;4AAB9 E BD7F9IB5E?G:<64A<9@ D45BK97B 

@9EF4 D4EFBKA<>4 < E 9EF9EF69AAO@< A48B5ABEFS@< T8on, @<A: 
 T8on = Ton K / 100, (3.13) 

789 � 3 BFABL9A<9 8BCB?A<F9?PAB7B 6D9@9A< > BC9D4F<6AB@G, %. #B 

F45?<J9 K = 8 %. 

5 ,FGKAB9 6D9@S A4 BC9D4J<R TLF, @<A: 
 TLF = Ton + T8BC (3.14) 

6 #B87BFB6<F9?PAB-;4>?RK<F9?PAB9 6D9@S A4 C4DF<R 89F4?9=  

TC; = 6 @<A, F45?<J4 67 [3]. 

7 &9IA<K9E>4S ABD@4 6D9@9A< (LFGKAB->4?P>G?SJ<BAAB9 6D9@S) 

TL>, @<A: 
 TL> = TLF +TC; / X, (3.15) 
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789 X 3 69?<K<A4 C4DF<< 89F4?9=. #B?GK9AAO9 84AAO9 ;4ABE<@ 6 
BC9D4J<BAAGR >4DFG. 

5 �BDS8B> 6OCB?A9A<S D45BFO 

÷ �;GK<FP <AEFDG>J<R CB F9IA<>9 59;BC4EABEF<, GEFDB=EF6B < D45BFG 

D4EFBKAB7B EF4A>4 @B89?< 2407, CD<ECBEB5?9A<= > A9@G < F9IAB?B7<K9E><= 

CDBJ9EE D4EF4K<64A<S J<?<A8DB6 46FB@B5<?PAB7B 86<74F9?S. 

÷ �4K<EF<FP < FM4F9?PAB CDBF9D9FP A9 <;A4L<649@O9 CBSE>< 

J<?<A8DB6 < 69DIARR CD<64?BKAGR C?BE>BEFP 5?B>4. 

÷ #DB<;69EF< @<>DB@9FD4: J<?<A8DB6 5?B>4 86<74F9?S < CB A4<5B?99 

<;ABL9AAB@G J<?<A8DG A4;A4K<FP D9@BAFAO= D4;@9D. 

÷ �OCB?A<FP F9IAB?B7<K9E><9 D4EK9FO < EBEF46<FP BC9D4J<BAAGR 

F9IAB?B7<K9E>GR >4DFG A4 D4EF4K<64A<9 J<?<A8DB6 5?B>4 86<74F9?S 

BA3-21011. 

÷ #DB<;69EF< A4?48>G D4EFBKAB7B EF4A>4 < D4EFBK<FP J<?<A8D 5?B>4 
86<74F9?S CB8 D9@BAFAO= D4;@9D. 

÷ �OCB?A<FP >BAFDB?P D4EFBK9AAB7B J<?<A8D4 6 EBBF69FEF6<< E 

F9IA<K9E><@< GE?B6<S@<. 

÷ %BEF46<FP BFK9F B 6OCB?A9AAB= D45BF9. 

6. %B89D:4A<9 BFK9F4 
� BFK9F9 B D45BF9 CD<6B8SFES: EI9@O @<>DB@9FD4:4 J<?<A8DB6 

86<74F9?S < BCD989?9A<S A4?48BKAOI D4;@9DB6 8?S D4EFBKAB= BC9D4J<<; 

F9IAB?B7<K9E><9 D4EK9FO < F9IAB?B7<K9E>4S >4DF4 A4 D4EF4K<64A<9 

J<?<A8DB6 86<74F9?S. 
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   (BD@4 BFK9F4 

�45BD4FBDA4S D45BF4 3 

$�%&�+���!�� *���!�$"� (���0� *���!�$"�) 

��&" "���0!"�" �����&��3 

1 %I9@4 @<>DB@9FD4:4 J<?<A8DB6 86<74F9?S ��� ............................... 

2 %I9@4 BCD989?9A<S A4?48BKAOI D4;@9DB6 8?S D4EFBKAB= BC9D4J<<. 

3 &9IAB?B7<K9E><9 D4EK9FO BC9D4J<BAAOI < A4?48BKAOI D4;@9DB6 

4 "CD989?9A<9 C4D4@9FDB6 D9:<@4 D4EF4K<64A<S < F9IA<K9E>B= ABD@O 6D9@9A< 

5 "C9D4J<BAA4S F9IAB?B7<K9E>4S: >4DF4 A4 D4EF4K<64A<9 J<?<A8DB6 5?B>4 

86<74F9?S BA3...... 

"5BDG8B64A<9 < BD74A<;4J<BAA4S BEA4EF>4 EF4AB> D4EFBKAB= 2407; CB8EF46>4 CB8 

B5BDG8B64A<9. 

%B89D:4A<9 BC9D4J<< CB C9D9IB84@ < �EIB8AO9 < &9IAB?B7<K9E>4S 
F9IA<K9E><9 FD95B64A<S CD<ASFO9 BEA4EF>4 

  C4D4@9FDO  

 1 2 3 

 

 

 

$45BFG 6OCB?A<? $45BFG CD<AS?   
 

 

7 �BAFDB?PAO9 6BCDBEO 

1  9FB8<>4 @<>DB@9FD4:4 J<?<A8DB6 86<74F9?S < A4;A4K9A<S >4F97B- 

D<=AB7B D9@BAFAB7B D4;@9D4. 

2  9FB8<>4 BCD989?9A<S BC9D4J<BAAB7B D4;@9D4 DD4EF CD< 

D4EF4K<64A<< J<?<A8DB6 86<74F9?S. 
3 'EFDB=EF6B D4EFBKAB7B EF4A>4 @B89?< 2407 < 97B ><A9@4F<K9E>4S 

EI9@4. 

4 �4> BCD989?SRFES < GEF4A46?<64RFES 8?<A4 D45BK97B IB84 < 6O?9F 
D4EFB-KAB7B D9;J4? 

5 #D<698<F9 CD<@9D D4EK9F4 D9:<@4 D9;4A<S < F9IA<K9E>B= ABD@O 

6D9@9A< D4EFBKAB= BC9D4J<<. 
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6 "EAB6AO9 A9CB?48>< D4EFBKAB7B EF4A>4 @B89?< 2407 < ECBEB5O <I 
GEFD4A9A<S. 

7 &D95B64A<S CB F9IA<>9 59;BC4EABEF< CD< D4EF4K<64A<< J<?<A8DB6 
86<74F9?S. 

#D< ;4M<F9 D45BFO CDB69DSRFES: G@9A<9 EFG89AF4 6OCB?ASFP 

@<>DB@9FD4: J<?<A8DB6 86<74F9?S < A4;A4K4FP 5?<:4=L<= D9@BAFAO= 

D4;@9D; ;A4A<9 GEFDB=EF64, CD46<? Q>EC?G4F4J<< < B5E?G:<64A<S EF4A>4 8?S 

D4EF4K<64A<S J<?<A8DB6 86<74F9?S; G@9A<9 BCD989?SFP D9:<@ < 6OCB?ASFP 

D4EFBKAGR BC9D4J<R; 4 F4>:9 GE6B9A<9 F9BD9F<K9E>B7B @4F9D<4?4. 
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���"$�&"$!�3 $��"&� 4 

 
 

1���&$"�%�$"�"� !�$�-���!�� ��&���� � '#$"+!�!�� 

�!%&$' �!&� 

1 *9?P < EB89D:4A<9 
*9?P D45BFO − <;GK<FP F9BD9F<K9E><9 BEAB6O < CB?GK<FP CD4>F<K9E><9 

A46O>< CB Q?9>FDB<E>DB6B@G A4D4M<64A<R < GCDBKA9A<R 89F4?9= < 

<AEFDG@9AF4. 

%B89D:4A<9 D45BFO: <;GK9A<9 CDBJ9EE4 Q?9>FDB<E>DB6B7B 

A4D4M<64A<S 89F4?9= < GCDBKA9A<S D9:GM97B <AEFDG@9AF4 < B5?4EF< 

CD<@9A9A<S; BCD989?9A<9 D9:<@4 < 6OCB?A9A<9 BC9D4J<< CB 

Q?9>FDB<E>DB6B@G A4D4M<64A<R < GCDBKA9A<R 89F4?< <?< <AEFDG@9AF4. 

ЗA4A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 
CBASF<S B Q?9>FDB<E>DB6B@G A4D4M<64A<R < GCDBKA9A<R 89F4?9= < 

<AEFDG@9AF4. 
'@9A<O, CD<B5D9F9AAO9 EFG89AF4@< 6 D9;G?PF4F9 BE6B9A<O F9@O: 

A4GK<FPES BCD989?SFP D9:<@O 6OCB?A9A<S BC9D4J<< CB Q?9>FDB<E>DB6B@G 
A4D4M<64A<R < GCDBKA9A<R 89F4?< <?< <AEFDG@9AF4. 

(BD@<DG9@O9 >B@C9F9AF<<: #�-7 %CBEB59A > BE6B9A<R F9IAB?B7<= 

< HBD@ BD74A<;4J<< 8<47ABEF<><, F9IA<K9E>B7B B5E?G:<64A<S < D9@BAF4 
FD4AECBDFAOI < F9IAB?B7<K9E><I @4L<A < B5BDG8B64A<S; 

#�-10 - �?4899F G@9A<9@ <;GK4FP < ECBEB59A 4A4?<;<DB64FP 
A9B5IB8<@GR <AHBD@4J<R, F9IA<K9E><9 84AAO9, CB>4;4F9?< < D9;G?PF4FO 

D45BFO CB EB69DL9AEF6B64A<R F9IAB?B7<K9E><I CDBJ9EEB6 Q>EC?G4F4J<<, 
D9@BAF4 < E9D6<EAB7B B5E?G:<64A<S FD4AECBDFAOI < FD4AECBDFAB- 
F9IAB?B7<K9E><I @4L<A D4;?<KAB7B A4;A4K9A<S, <I 47D974FB6, E<EF9@ < 
Q?9@9AFB6; 

#�-20 - %CBEB59A <ECB?P;B64FP F9IAB?B7<< F9>GM97B D9@BAF4 < 
F9IA<K9E>B7B B5E?G:<64A<S E <ECB?P;B64A<9@ AB6OI @4F9D<4?B6 < ED98EF6 
8<47ABEF<><. 
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А>FG4?PABEFP F9@O: 

� CDBJ9EE9 B5GK9A<S 5G8GM<= <A:9A9D B5S;4A ;A4FP A9 FB?P>B <;GK<FP 

F9BD9F<K9E><9 BEAB6O, AB < CB?GK<FP CD4>F<K9E><9 A46O>< CB 

Q?9>FDB<E>DB6B@G A4D4M<64A<R < GCDBKA9A<R 89F4?9= < <AEFDG@9AF4. 

2 &9BD9F<K9E>B9 B5BEAB64A<9 
1?9>FDB<E>DB6B= ECBEB5 A4D4M<64A<S < GCDBKA9A<S 89F4?9= < 

<AEFDG@9AF4 BEAB64A A4 S6?9A<< Q?9>FD<K9E>B= QDB;<< (D4;DGL9A<<) 

@9F4??4 < ;4>?RK49FES 6 CB?SDAB@ C9D9ABE9 @4F9D<4?4 Q?9>FDB84 3 4AB84 A4 

89F4?P 3 >4FB8 CD< Q?9>FDB<E>DB6B@ D4;DS89 6 74;B6B= ED989. 

#D<AJ<C<4?PA4S EI9@4 GEF4AB6>< 8?S Q?9>FDB<E>DB6B7B A4D4M<64A<S 
< ?97<DB64A<S CD<6989A4 A4 D<EGA>9 1. 

1?9>FDB8 2 CD< CB@BM< 6<5D4FBD4 1 EB69DL49F A9CD9DO6AB 

>B@@GF4J<R J9C< >BA89AE4FBDAB= GEF4AB6><, C<F49@B= 6OCDS@?9AAO@ 

FB>B@. #D< E5?<:9A<< Q?9>FDB84 2 E 89F4?PR 3 (D<EGAB> 14) CDB<EIB8<F 

<BA<;4J<S 6B;8GI4 6 @9:Q?9>FDB8AB@ CDB@9:GF>9 < ;4F9@ D4;DS8 

>BA89AE4FBDAB= 54F4D9< 4, CDBF9>4RM<= 6 HBD@9 Q?9>FD<K9E>B= <E>DO. 

� C9D<B8 Q?9>FDB<E>DB6B7B  D4;DS84 K9D9; @9:Q?9>FDB8AO= 

CDB@9:GFB> CDB<EIB8<F @BMAO= <@CG?PE  FB>4, EBCDB6B:849@O= 

6B;A<>AB69A<9@ A4 ?B>4?PAOI GK4EF>4I Q?9>FDB8B6 F9@C9D4FGDO 10 000 °%, 

BC?46?9A<9@ (D<EGAB> 25) < 6O5DBEB@ D4EC?46?9AAB7B @9F4??4 4AB84 A4 

89F4?P CB8 89=EF6<9@ CBFB>4 Q?9>FDBAB6 (D<EGAB> 26). 
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$<EGAB> 1 − #D<AJ<C<4?PA4S EI9@4 GEF4AB6>< 8?S Q?9>FDB<E>DB6B7B 
A4D4M<64A<S < ?97<DB64A<S: 14 6<5D4FBD; 2 4 Q?9>FDB8; 3 4 89F4?P; %4 

>BA89AE4FBDA4S 54F4D9S; PA − 4@C9D@9FD; PV − 6B?PF@9FD; R − D9;<EFBD 
 

 
�O5DBE @9F4??4 CDB<EIB8<F 6 F69D8B=, :<8>B= < 6 C4DB6B= H4;4I. 

 

 
$<EGAB> 2 − %I9@4 CDBJ9EE4 C9D9ABE4 @9F4??4 E 4AB84 A4 >4FB8 CD< 

Q?9>FDB<E>DB6B@ A4D4M<64A<< < ?97<DB64A<< @9F4??<K9E><I CB69DIABEF9= 



15

5 

 

 

#DBJ9EE C9D9ABE4 EBCDB6B:849FES CBF9DS@< @9F4??4 <;-;4 

D4;5DO;7<64A<S, <EC4D9A<S < B><E?9A<S. � @B@9AF ;4@O>4A<S Q?9>FDB84 A4 

89F4?P EB;849FES <@CG?PE FB>4, >BFBDO= E64D<649F K4EF<JO @9:8G EB5B= < 

6O;O649F 8<HHG;<R ?97<DGRM<I Q?9@9AFB6 6 BEAB6AB= @9F4?? 89F4?< − >4FB84 

(D<EGAB> 28). 

#D< BFIB89 Q?9>FDB84 A4 89F4?< (D<EGAB> 29) BEF49FES E?B= CB>DOF<S, 

EBEFBSM<= <; FD9I ;BA (D<EGAB> 3): % 1 3 A4DG:AO= «59?O=» E?B= 6;4<@AB= 

>D<EF4??<;4J<<, EBEFBSM9= CD< GCDBKA9A<< F69D8O@ EC?46B@ &15�6 <; 

>4D5<8B6 6B?PHD4@4 < F<F4A4 < <@9RM<= @<>DBF69D8BEFP ! μ=17 000...20 

000  #4; % 2 3 8<HHG;<BAAO= E?B=; % 3 3 C9D9IB8AO= E?B=. 

 

 

$<EGAB> 3 −  <>DBEFDG>FGD4 EF4?< 45 

CBE?9 Q?9>FDB<E>DB6B7B GCDBKA9A<S F69D8O@ 

EC?46B@ &15�6. X 300: CI 3 «59?O=» E?B= 

6;4<@AB= >D<EF4??<;4J<<; &� 3 ;BA4 

F9D@<K9E>B7B 6?<SA<S; % 2 3 8<HHG;<BAAO= 

E?B=; % � 3 C9D9IB8AO= E?B=; % 4 3 BEAB6AB= 

@9F4??. 

 
%?B< % 2 < % 3 B5D4;GRF ;BAG F9D@<K9E>B7B 

6?<SA<S &3, >BFBD4S <@99F 4GEF9A<FAB- 

@4DF9AE<FAGR EFDG>FGDG E 6>?RK9A<9@ 

@9?>B8<EC9DEAOI >4D5<8B6 < A<FD<8B6. �4>4?>4 

E?BS CDB<EIB8<F ;4 EK9F <AF9AE<6AB7B 

F9C?BBF6B84 6 7?G5P 89F4?<. 

�;ABEBEFB=>BEFP 89F4?9= G69?<K<649FES 6 

A9E>B?P>B D4;. �E?98EF6<9 A9EC?BLABEF< CB>DOF<S (85%) < G69?<K9A<S 

L9DBIB64FBEF< GEF4?BEFA4S CDBKABEFP 89F4?< EA<:49FES. 
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#DB<;6B8<F9?PABEFP CDBJ9EE4 A4D4M<64A<S ;46<E<F BF D4;DS8AB= @BMABEF<. 

$9;<EFBD R B7D4A<K<649F FB> GEF4AB6>< < @BMABEFP D4;DS84. 

"EAB6AO@ C4D4@9FDB@ CDBJ9EE4 S6?S9FES G89?PAB9 6D9@S A4D4M<64A<S τ, 

F. 9. 6D9@S 6 @<AGF4I, ;4FD4K<649@B9 A4 B5D45BF>G 1 E@² CB69DIABEF< <;89?<S: 

τ = &0 / F, (1) 

789 &0 3 BEAB6AB9 6D9@S A4A9E9A<S CB>DOF<S, @<A.; 

F 3 C?BM48P CB>DOF<S, E@ 
2
. 

#DB<;6B8<F9?PABEFP CDBJ9EE4 A4D4M<64A<S BCD989?S9FES CB HBD@G?9: 
 

QF = F / T0, (2) 

789 QF 3 CDB<;6B8<F9?PABEFP A4D4M<64A<S, E@²/@<A. 

"EAB6AB9 (@4L<AAB9) 6D9@S &0 Q?9>FDB<E>DB6B7B A4D4M<64A<S 
A4IB8<@ CB HBD@G?9:  

&0 = τ∙F. (3) 

 
 

1?9>FDB<E>DB6B9 ?97<DB64A<9 CD<@9AS9FES 8?S GCDBKA9A<S D9:GM97B 

<AEFDG@9AF4 <; 5OEFDBD9:GM9= EF4?< (D4;69DFB>, CDBL<6B>, D9;JB6, HD9;), 

6ODG5AOI < 7<5BKAOI LF4@CB6, >G?4K>B6 D4ECD989?<F9?PAOI 64?B6, ;G5P96 

L9EF9D9A < E<AIDBA<;4FBDB6 >BDB5B> C9D984K < F.C. 

%FB=>BEFP D9:GM97B <AEFDG@9AF4 < LF4@CB6 CB6OL49FES 6 1,5...3 D4;4, 

4 D9EGDE L9EF9D9A < E<AIDBA<;4FBDB6 G69?<K<649FES 6 1,5...2 D4;4 [1]. �DB@9 

FB7B, Q?9>FDB<E>DB6B9 A4D4M<64A<9 CD<@9AS9FES 8?S 6BEEF4AB6?9A<S 

A9CB86<:AOI EBCDS:9A<= 89F4?9= E <;ABE4@< 8B 0,2...0,3 @@ A4 8<4@9FD. 

3 "5BDG8B64A<9 < @4F9D<4?O: 
'EF4AB6>4 8?S Q?9>FDB<E>DB6B7B ?97<DB64A<S 1(� 3 46; Q?9>FDB8O <; 

F69D8OI EC?46B6 &15�6 < ��6, EBD@4=F4 < 6OEB>BCDBKAB7B KG7GA4; A45BD 

QF4?BAB6 CB>DOF<= Q?9>FDB<E>DB6O@ ECBEB5B@; @<>DB@9FD  �25 �"%& 

6507-78; ?GC4 I10; 89F4?< < <AEFDG@9AF 8?S Q?9>FDB<E>DB6B7B A4D4M<64A<S < 

GCDBKA9A<S. 
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3.1 !4;A4K9A<9 < GEFDB=EF6B GEF4AB6>< 8?S Q?9>FDB<E>DB6B7B 

?97<DB64A<S 1(� 3 46 

'EF4AB6>4 8?S Q?9>FDB<E>DB6B7B ?97<DB64A<S 1(�-46 CD98A4;A4K9A4 

8?S CB6OL9A<S <;ABEBEFB=>BEF< < 6BEEF4AB6?9A<S D4;@9DB6 89F4?9= @4L<A, 

GCDBKA9A<S D9:GM97B <AEFDG@9AF4 < EA<:9A<S C9D9IB8AOI EBCDBF<6?9A<= 

>BAF4>FB6 Q?9>FD<K9E><I 4CC4D4FB6.  

&9IA<K9E>4S I4D4>F9D<EF<>4  

!4CDS:9A<9 E9F< C9D9@9AAB7B FB>4, � 220±5 

+4EFBF4 C9D9@9AAB7B FB>4, �J 50 

#BFD95?S9@4S @BMABEFP, >�F, A9 5B?99 0,5 

�B?<K9EF6B D9:<@B6 6 

 4>E<@4?PA4S CDB<;6B8<F9?PABEFP, E@ ²/@<A 2 

 4>E<@4?PA4S FB?M<A4 A4A9E9AAB7B E?BS, @@ 0,07 

 4>E<@4?PA4S K<EFBF4 B5D45BF><, Rz, @>@ 10 

�454D<FO, @@ 411I268I303 
 4EE4, >7 27,5 

'EF4AB6>4 EBEFB<F <; 5?B>4 C<F4A<S, DGKAB7B Q?9>FDB@47A<FAB7B 
6<5D4FBD4 < >BAF4>FAB= C?4EF<AO. 

�?B> C<F4A<S CD98A4;A4K9A 8?S 79A9D<DB64A<S <@CG?PEB6 FB>4, 

D97G?<DB64A<S < >BAFDB?S Q?9>FD<K9E><I C4D4@9FDB6 CDBJ9EE4. 

�?B> C<F4A<S 6OCB?A9A 6 6<89 L4EE<, EB6@9M9AAB7B E C4A9?PR 

GCD46?9A<S < >BDCGE4. !4 L4EE< < C4A9?< D4;@9M9AO Q?9>FD<K9E><9 

Q?9@9AFO 5B>4 C<F4A<S. � >BDCGE9 D4ECB?B:9A BFE9> 8?S ID4A9A<S 

6<5D4FBD4, LAGD4 C<F4A<S, >BAF4>FAB= C?4EF<AO < >B@C?9>F4 ���. � ;48A9= 

EF9A>9 >BDCGE4 6OCB?A9AO BF69DEF<S 8?S >B?B8>< LAGD4 C<F4A<S < >?9@@O 

;4;9@?9A<S. 

�<5D4FBD (D<EGAB> 4) CD98A4;A4K9A 8?S >B@@GF<DB64A<S D4;DS8AB= 

J9C< 6<5D<DGRM<@ Q?9>FDB8B@ < D97G?<DB64A<S CDBJ9EE4 A4D4M<64A<S. #D< 

CDBIB:89A<< FB>4 K9D9; >4FGL>G 3 6<5D4FBD4 CB86<:AO= S>BDP 4 
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CD<FS7<649FES > E9D89KA<>G 2, E:<@4S CDG:<AG 7, 4 6 @B@9AF CD9>D4M9A<S 

FB>4 CB8 89=EF6<9@ CDG:<AO BFIB8<F BF E9D89KA<>4, EB69DL4S 

>B?954F9?PAO9 86<:9A<S Q?9>FDB84. 
 

 
$<EGAB> 4 − 1?9>FDB@47A<FAO= 6<5D4FBD: I 3 >BDCGE; 2 3 E9D89KA<>; 
3 3 >4FGL>4; 4 3 S>BDP; 5 − Q?9>FDB8B89D:4F9?P; 6 3 FB>BCDB6B8; 
7 3 CDG:<A4; 8 3 6<AF; 9 3 6<AF D97G?<DB6BKAO=; 10 − 74=>4; 11 − 74=>4; 
12 − L4=54; 13 − 6FG?>4; 14 − >459?P; 15 − D4;N9@ LF9CE9?PAO= 

 
%C?9F9AAO= <; FBA><I @98AOI CDB6B?B> CDB6B8 6 B59EC9K<649F E6S;P E 

5?B>B@ C<F4A<S, 4 F4>:9 BF6B8 F9C?4 BF Q?9>FDB8B89D:4F9?S 5. 

&B?M<A4 A4A9E9AAB7B E?BS < 97B >4K9EF6B ;46<ESF BF D9:<@4 B5D45BF><. 

3.2 &9IAB?B7<K9E><9 D9>B@9A84J<< CB 6O5BDG D9:<@4 

Q?9>FDB<E>DB6B7B A4D4M<64A<S < GCDBKA9A<S 

'CDBKAS9@4S CB69DIABEFP 8B?:A4 <@9FP L9DBIB64FBEFP CB69DIABEF< A9 

A<:9 Rz = 40 @>@. �?S GCDBKA9A<S D9:GM97B <AEFDG@9AF4 :9?4F9?PAB 

CD<@9ASFP Q?9>FDB8O <; F6TD8B7B EC?464 ���, 84RM97B A4<6OELGR 

F6ѐD8BEFP. 
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�9F4?< @4L<A, D45BF4RM<9 A4 <EF<D4A<9, E?98G9F GCDBKASFP 
Q?9>FDB84@< <; H9DDBIDB@4 <?< H9DDB5BD4. 

�E?< GCDBKA9A<9 8B?:AB 5OFP 6OCB?A9AB E EBID4A9A<9@ <EIB8AB= 

L9DBIB64FBEF< CB69DIABEF<, FB 97B CDB<;6B8SF 7D4H<FB@ @4D>< 1�-2 <?< 1�-4. 

� QFB@ E?GK49 89F4?P A9 A4D4M<649FES, 4 CDB<EIB8<F FB?P>B GCDBKA9A<9 

CB69DIABEFAB7B E?BS ;4 EK9F A4G7?9DB:<64A<S < B5D4;B64A<S ;4>4?BKAOI 

EFDG>FGD. 

�?S 6BEEF4AB6?9A<S D4;@9DB6 < GCDBKA9A<S <;ABL9AAOI 89F4?9= 

D9>B@9A8G9FES CD<@9ASFP Q?9>FDB8O <; F69D8OI EC?46B6 T15K6 < ��6, 4 

F4>:9 <; H9DDBIDB@4, EBD@4=F4 <?< 6OEB>BCDBKAB7B KG7GA4. 

'?GKL9A<9 Q?9>FD<K9E><I E6B=EF6 @98AOI < ?4FGAAOI >BAF4>FB6 
CDB<;6B8<FES E9D95DB@. 

'EF4AB6>4 <@99F L9EFP D9:<@B6 D45BFO (F45?<J4 1). 

&45?<J4 1− $9:<@O D45BFO A4 GEF4AB6>9 1(�-46 

!4<@9AB64A<9  
7 D9:<@4 

&B>, � 

D9:<@B6 >BDBF>B7B ;4@O>4A<S D45BK<= 

+<EFB6O9 
1 3,2 3 3,8 0,8 3 1,2 

2 3,3 3 4,2 1,2 3 1,5 

%D98A<9 
3 4,2 3 4,7 1,5 3 2,0 

4 3,9 3 4,7 2,0 3 2,5 

�DG5O9 
5 3,8 3 4,5 2,0 3 2,5 

6 4,2 3 4,7 2,2 3 2,8 
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6D9@9A<, A9B5IB8<@B7B 8?S B5D45BF>< 1 E@2 EF4?PAB= CB69DIABEF< 

Q?9>FDB8B@ @4D>< &15�6 A4 D4;?<KAOI D9:<@4I. 
#D<   EA<:9A<<    G89?PAB7B    6D9@9A<    A4D4M<64A<S    CB69DIABEFP 

CB?GK49FES E CDBCGE>4@<, 4 97B ;46OL9A<9 CD<6B8<F > D4;DGL9A<R 

A4A9EѐAAB7B E?BS. 



16

1 

 

 

&45?<J4 2 − '89?PAB9 6D9@S A4D4M<64A<S (?97<DB64A<S) τ A4 

D4;?<KAOI D9:<@4I D45BFO GEF4AB6>< 1(�-46 
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E?GK49 A9B5IB8<@B GE<?<FP 846?9A<9 CDG:<AO 7 6<5D4FBD4 C9D9@9M9A<9@ 
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� BFK9F9 B D45BF9 CD<6B8SFES: EI9@4 CDBJ9EE4 Q?9>FDB<E>DB6B7B 
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A4;O64FP 54?4AE<DG9@O9 89F4?< < E5BDBKAO9 98<A<JO. �4?4AE<DB6>4 DBFBDB6 

CB;6B?S9F G@9APL<FP 6O;O649@O9 8<E54?4AE4@< 8BCB?A<F9?PAO9 A47DG;>< A4 

BCBDO, EA<;<FP GDB69AP 6<5D4J<= < G69?<K<FP D9EGDE @4L<A A4 25...50% [3]. 

� CDBJ9EE9 6BEEF4AB6?9A<S 89F4?9= < B59;?<K9AAB7B D9@BAF4 G;?B6 
A4DGL49FES <I ;46B8E>4S 54?4AE<DB6>4. 

%GM9EF6G9F FD< 6<84 A9GD46AB69L9AABEF<: EF4F<K9E>4S (D<EGAB> 14), 

@B@9AFA4S (D<EGAB> 24) < 8<A4@<K9E>4S (D<EGAB> 25). �<A4@<K9E>GR 

A9GD46AB69L9AABEFP @B:AB D4EE@4FD<64FP >4> E@9L4AAGR, EB89D:4MGR, 

>DB@9 @B@9AFAB=, EF4F<K9E>GR A9GD46AB69L9AABEFP. 

�9F4?< < G;?O, 6 ;46<E<@BEF< BF >BAEFDG>J<< < 6<84 

A9GD46AB69L9AABEF<, CB869D74RF EF4F<K9E>B= <?< 8<A4@<K9E>B= 

54?4AE<DB6>9. %F4F<K9E>GR A9GD46AB69L9AABEFP GEFD4ASRF EF4F<K9E>B= 

54?4AE<DB6>B=, 4 @B@9AFAGR < 8<A4@<K9E>GR A9GD46AB69L9AABEFP − 

8<A4@<K9E>B= 54?4AE<DB6>B=. 
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$<EGAB> 1 3 %I9@O: 4) EF4F<K9E>B= A9GD46AB69L9AABEF< DBFBD4 >?4EE4 
«8<E><»; 5) EF4F<K9E>B7B 8<E54?4AE4; 6) BCD989?9A<S 69?<K<AO EF4F<K9E>B7B 
8<E54?4AE4; 7) BCD989?9A<S 69?<K<AO G84?S9@B= >BDD9>F<DB6BKAB= @4EEO < 
7?G5<AO E69D?9A<S BF69DEF<S. 1 − DBFBD; 2 − CB8L<CA<>; 3 − 64?; 4 − BCD46>4 
54?4AE<DB6BKA4S; 5 − BCBD4 

 
%F4F<K9E>4S 54?4AE<DB6>4 − 54?4AE<DB6>4, CD< >BFBDB= BCD989?S9FES < 

G@9APL49FES 7?46AO= 69>FBD 8<E54?4AEB6 D DBFBD4, I4D4>F9D<;GRM<= 

EF4F<K9E>GR A9GD46AB69L9AABEFP. 

#D< QFB@ J9AFD @4EE S F9?4 < 7?46A4S J9AFD4?PA4S BEP <A9DJ<< "2 

EB6@9M4RFES E BEPR 6D4M9A<S 89F4?< "1. %F4F<K9E><= 8<E54?4AE D (D<EGAB> 15) 

BCD989?S9FES >4> 69>FBDAB9 CDB<;6989A<9 @4EEO F9?4 m A4 69?<K<AG 

E@9M9A<S J9AFD4 @4EE F9?4 BF BE< 97B 6D4M9A<S e ; <;@9DS9FES 6 7D4@@4I A4 

@<??<@9FD (7∙@@) <?< 6 7D4@@4I A4 E4AF<@9FD (7∙E@): 

D = me . (1) 

%F4F<K9E><= 8<E54?4AE <@99F A4CD46?9A<9 D48<GE4-69>FBD4 e 

E@9M9A<S J9AFD4 @4EE BF BE< 6D4M9A<S, G7B? 8<E54?4AE4 ;4849FES 6 7D48GE4I 
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6 CB?SDAOI >BBD8<A4F4I. �BBD8<A4FAGR E<EF9@G @B:AB CD98EF46<FP >4> 

CDB9>J<R CB?SDAOI >BBD8<A4F A4 FBDJ9 DBFBD4 E A4IB:89A<9@ J9AFD4 

>BBD8<A4FAB= E<EF9@O A4 BE< 6D4M9A<S DBFBD4. !4K4?B BFEK9F4 G7?B6B= 

E<EF9@O >BBD8<A4F B5OKAB EB6@9M4RF E >4><@-?<5B >BAEFDG>F<6AO@ 

Q?9@9AFB@ DBFBD4, A4CD<@9D, c C?BE>BEFPR E<@@9FD<< LCBABKAB= >4A46>< 

64?4, C9D984RM9= >DGFSM<= @B@9AF. #D< 6D4M9A<< EF4F<K9E>< 

A9GD46AB69L9AAB7B DBFBD4 6 Aѐ@ CB8 89=EF6<9@ 7?46AB7B 69>FBD4 

8<E54?4AEB6 D 6B;A<>49F A9GD46AB69L9AA4S J9AFDB59:A4S E<?4 

(D<EGAB> 1 4): 

F = m∙ e ω2 
= ∙ D ω2

, (2) 

789  F 4 J9AFDB59:A4S E<?4, !; 

m − @4EE4 DBFBD4, >7; 

e 4 E@9M9A<9 J9AFD4 @4EE DBFBD4 BF BE< 97B 6D4M9A<S, @; 

ω 4 G7?B64S E>BDBEFP 6D4M9A<S DBFBD4, E−1
. 

!9GD46AB69L9AA4S J9AFDB59:A4S E<?4 6O;O649F 6<5D4J<R, 

8BCB?A<F9?PAO9 A47DG;>< A4 BCBDO < CB6OL9AAO= <;ABE 89F4?9=. 

%F4F<K9E>B= 54?4AE<DB6>9 CB869D74RF 89F4?< >?4EE4 «8<E><», G 
>BFBDOI 8<4@9FD ;A4K<F9?PAB CD96OL49F 8?<AG (@4IB6<><, A4:<@AO9 < 

698B@O9 8<E>< EJ9C?9A<S, L><6O < F. C.). %F4F<K9E>GR 54?4AE<DB6>G 89F4?9= 

6OCB?ASRF A4 DB?<>B6OI BCBD4I, AB:96OI CD<;@4I < A4 54?4AE<DB6BKAOI 

69E4I. &9?B, GEF4AB6?9AAB9 A4 54?4AE<DB6BKAGR BCD46>G 4 (D<EGAB> 1 5) < 

<@9RM99 8<E54?4AE, CD< CB6BD4K<64A<< 6B>DG7 BE< "1 CBEFBSAAB ;4A<@49F 

BCD989?ѐAAB9 CB?B:9A<9 − FS:T?B= EFBDBAB= 6A<;. �4?4AE<DB6>G 

BEGM9EF6?SRF G84?9A<9@ @4EE E GFS:9?9AAB= EFBDBAO <?< 8B546?9A<9@ @4EE 

A4 B5?97K9AAGR EFBDBAG. $4EE@BFD<@ CBDS8B> >BDD9>F<DB6>< @4EE DBFBD4 

>?4EE4 «8<E><» E69D?9A<9@ BE96OI BF69DEF<= E GFS:9?9AAB= 

EFBDBAO. 
÷ "CD989?S9FES C?BE>BEFP >BDD9>J<< 8<E54?4AE4 CB GFS:9?9AAB=ð

EFBDBA9 < CD9864D<F9?PAB GD46AB69L<649FES DBFBD CB85BDB@ < 
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;4>D9C?9A<9@ A4 B5?97K9AAB= EFBDBA9 8BCB?A<F9?PAB= @4EEO, A4CD<@9D, 

C?4EF<?<A4 (D<EGAB> 16) 8B 8BEF<:9A<S 59;D4;?<KAB7B D46AB69EAB7B 

EBEFBSA<S. 

#D< QFB@ EB5?R849FES D469AEF6B @B@9AFB6: 
GC∙r =G·e = mC g r = m·g∙e, (3) 

789 GC < G − EBBF69FEF69AAB E<?4 FS:9EF< C?4EF<?<A4 < DBFBD4, !; 

mC − GD46AB69L<64RM4S @4EE4 C?4EF<?<A4, 7; 

r − D48<GE DBFBD4, @@. 

÷ "CD989?S9FES 69?<K<A4 EF4F<K9E>B7B 8<E54?4AE4 < CD<D46A<649FES > 
 

69?<K<A9 8<E54?4AE4>BDD9>F<DB6BKAB= @4EEO, G84?S9@B= E69D?9A<9@ 

BE96B7B BF69DEF<S E GFS:9?9AAB= EFBDBAO (D<EGAB> 1 7): 
 D = mC∙r = m>·r>, (4) 

789 m> − G84?S9@4S >BDD9>F<DB6BKA4S @4EE4, 7;  

 r>, − D48<GE D4ECB?B:9A<S BE96B7B BF69DEF<S, @@.  

÷ �OK<E?S9FES 69?<K<A4 >BDD9>F<DB6BKAB= @4EEO: 
 m> = D/r>. (5) 

÷ $4EEK<FO649FES G84?S9@4S @4EE4 md CD< E69D?9A<< B8AB7B BF69DEF<S 

8<4@9FDB@ d A4 8BCGEF<@GR 7?G5<AG E69D?9A<S [h]: 

 
md = Ã d>

2 
[h] ρ/4, (6) 

789 d> − 8<4@9FD >BDD9>F<DB6BKAB7B BF69DEF<S, @@;  

ρ − C?BFABEFP @4F9D<4?4, 8?S EF4?< ρ = 7,85∙10−3 7/@@2
. 

÷ "CD989?S9FES A9B5IB8<@B9 K<E?B BF69DEF<=: 
 

n g 4 D/(Ã d>
2·[h] ρ r>), (7) 

n − K<E?B BF69DEF<=, LF. ">DG7?9A<9 CDB<;6B8<FES 6 5B?PLGR 

EFBDBAG 8B J9?B7B K<E?4.  

÷ �OK<E?S9FES 7?G5<A4 E69D?9A<S BF69DEF<S, @@:  

h> = 4 D/(Ã d>
2 ρ n r> ). (8) 

÷ '@9APL49FES 8<E54?4AE DBFBD4 8B 8BCGE>49@B= 69?<K<AO [D] 

E69D?9A<9@ A9B5IB8<@B7B K<E?4 BF69DEF<= A4 D4EK9FAGR 7?G5<AG h>. 
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1 

%69D?9A<9 A9E>B?P><I B8<A4>B6OI BF69DEF<= BEGM9EF6?S9FES E L47B@ 2 d>. 

#D< @B@9AFAB= A9GD46AB69L9AABEF< (D<EGAB> 24) 89F4?P 1 EF4F<K9E>< 

GD46AB69L9A4, F4> >4> F1 = − F 
' , B8A4>B, CD< 6D4M9A<< E CBEFBSAAB= G7?B6B= 

E>BDBEFPR ω 6B;A<>49F BF C4DO J9AFDB59:AOI E<? F1 7?46AO= @B@9AF 

8<E54?4AEB6, >BFBDO= BCD989?S9FES CB HBD@G?9: 
 

MD = F1 L = D ω2
.L, (8) 

789 MD − 7?46AO= @B@9AF 8<E54?4AEB6, 7∙@@2
; 

L − C?9KB C4DO E<?, @@. 
 

$<EGAB> 2 − %I9@O A9GD46AB69L9AABEF< DBFBD4 >?4EE4 «>DG7?O9 EF9D:A<»: 
4) @B@9AFAB=; 5) 8<A4@<K9E>B=; 1 − DBFBD; 2 − CB8L<CA<> 

 

*9AFD @4EE DBFBD4 S A4IB8<FES A4 BE< 6D4M9A<S O1 < EB6C4849F E 
79B@9FD<K9E><@ J9AFDB@ @4EE C, B8A4>B, 7?46A4S J9AFD4?PA4S BEP <A9DJ<< 

O2 CB69DAGF4 BFABE<F9?PAB BE< 6D4M9A<S O1 A4 G7B? γ.  B@9AFA4S 

A9GD46AB69L9AABEFP BCD989?S9FES A4 @4L<A4I 8?S 8<A4@<K9E>B= 

54?4AE<DB6>< < GEFD4AS9FES GD46AB69L<64A<9@ 7?46AB7B @B@9AF4 

8<E54?4AEB6 MD 6 86GI C?BE>BEFSI >BDD9>J<<. 

!4 D<EGA>9 25 CB>4;4A4 8<A4@<K9E>4S A9GD46AB69L9AABEFP DBFBD4 1. 

!4 DBFBD B8AB6D9@9AAB 6B;89=EF6GRF: @B@9AF BF C4DO A9GD46AB69L9AAOI 
J9AFDB59:AOI E<? F1 E C?9KB@ L < A9GD46AB69L9AA4S J9AFDB59:A4S E<?4 F2, 

4 BEP 6D4M9A<S DBFBD4 "1 < 97B 7?46A4S J9AFD4?PA4S BEP <A9DJ<< "2 

C9D9>D9M<64RFES. 1FB CD<6B8<F > 6B;A<>AB69A<R 8<A4@<K9E>B= 
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A9GD46AB69L9AABEF< DBFBD4, GEFD4AS9@B= 8<A4@<K9E>B= 54?4AE<DB6>B= 6 

A9E>B?P><I C?BE>BEFSI >BDD9>J<< (B5OKAB 6 86GI). �<A4@<K9E>B= 

54?4AE<DB6>9 CB869D74RF 89F4?< >?4EE4 «>DG7?O9 EF9D:A<» 8?<A4 >BFBDOI 

;A4K<F9?PAB CD96OL49F 8<4@9FD (>B?9AK4FO9, D4ECD989?<F9?PAO9, >4D84AAO9 

64?O < F. C.). 

$4EE@BFD<@ CD<AJ<C 89=EF6<S @4L<AO � -4' 8?S 8<A4@<K9E>B= 

54?4AE<DB6>< 89F4?9= < E5BDBKAOI 98<A<J (D<EGAB> 3). 
 

 

$<EGAB> 3 − %I9@4 54?4AE<DB6BKAB= @4L<AO � -4' @B89?< ��-4274: 
  − Q?9>FDB86<74F9?P; PμA − @<>DB4@C9D@9FD; � − ?4@C4 <@CG?PEA4S 
EFDB5BE>BC4; 1' − Q?9>FDBAAO= GE<?<F9?P; S1 < S2 − 6O>?RK4F9?< 
6<5DBCD9B5D4;B64F9?9=; �# − 6<5DBCD9B5D4;B64F9?P <A8G>J<BAAO=; �1 < �2 
− C?BE>BEF< <;@9D9A<S 8<E54?4AE4; P1   <   P2 − C?BE>BEF< >BDD9>J<< 
8<E54?4AE4; m� − @4EE4 >BDD9>F<DB6BKA4S; 1 − C9D984K4 >?<ABD9@9AA4S; 2 − 

LC<A89?P; 3 − @GHF4 GCDG74S; 4 − 64? CD<6B8AB= FBDE<BAAO=; 5 − ?<@5 
EFDB5BE>BC4; 6 − @4IB6<>; 7 − @GHF4 GCDG74S; 8 < 12 − ?R?P>< ?96B= < CD46B= 
BCBDO; 9 − CB869E>4 ?R?P>< GCDG74S; 10 < 13 − ?964S < CD464S BCBDO; 11 − 
DBFBD 

 
�4?4AE<DG9@O= DBFBD 11 GEF4A46?<649FES 6 ?R?P>< 8 < 12 ?96B= 10 < 

CD46B= 13 BCBDO @4L<AO. �D4M9A<9 DBFBD4 BEGM9EF6?S9FES BF Q?9>FDB86<74F9?S 

M K9D9; >?<ABD9@9AAGR C9D984KG 1, LC<A89?P 2, GCDG7GR @GHFG 3, CD<6B8AB= 

FBDE<BAAO= 64? 4 < GCDG7GR @GHFG 7. �R?P>< <@9RF GCDG7<9 CB869E>< 9. !4 

LC<A89?9 ;4>D9C?9AO ?<@5 5 EFDB5BE>BC4 < @4IB6<> 6 8?S CDB6BD4K<64A<S 

LC<A89?S < DBFBD4 6DGKAGR. 



17

3 

 

 

#D< 6D4M9A<< DBFBD4, <@9RM97B @B@9AFAGR <?< 8<A4@<K9E>GR 

A9GD46AB69L9AABEF<, A4 6>?48OL< ?R?9> 6B;89=EF6GRF D9;G?PF<DGRM<9 

J9AFDB59:AO9 E<?O R1 < R2. #D< @B@9AFAB= A9GD46AB69L9AABEF< QF< E<?O 

D46AO CB 69?<K<A9 < 4AF<C4D4??9?PAO, 4 CD< 8<A4@<K9E>B= 
A9GD46AB69L9AABEF< 6 B5M9@ E?GK49 A9 D46AO CB 69?<K<A9 < @B7GF 
A4IB8<FPES 6 D4;AOI C?BE>BEFSI. 

#B8 89=EF6<9@ QF<I E<? 6B;A<>4RF >B?954A<S ?R?9> 6 7BD<;BAF4?PAB= 

C?BE>BEF< BFABE<F9?PAB BCBD. �@C?<FG8O >B?954A<= >4:8B= <; ?R?9> 

CDBCBDJ<BA4?PAO CD<6989AAO@ > <;@9D<F9?PAO@ C?BE>BEFS@ A1 < A2 

8<E54?4AE4@, KFB CB;6B?S9F BCD989?<FP <I 69?<K<AG < G7B? >BDD9>J<<. 

�<5DBCD9B5D4;B64F9?< �# CD9B5D4;GRF @9I4A<K9E><9 >B?954A<S 6 

Q?9>FD<K9E><9 E<7A4?O. %<7A4?O CD< BF89?PAB@ 6>?RK9A<< 6O>?RK4F9?9= S1 < 

S2 CBEFGC4RF 6 Q?9>FDBAAO= GE<?<F9?P 1', 4 ;4F9@ 6 @<>DB4@C9D@9FD PμA 

8?S <;@9D9A<S 8<E54?4AEB6 6 <;@9D<F9?PAOI C?BE>BEFSI < A4 <@CG?PEAGR 

?4@CG � EFDB5BE>BC4, BE69M4RMGR L>4?G 6D4M4RM97BES ?<@54 5, CB 

>BFBDB= BCD989?SRFES G7?O 8<E54?4AEB6. 

'@9APL9A<9 8<E54?4AEB6 DA4K 8B 8BCGEF<@B7B ;A4K9A<S [D] BEGM9EF6?S- 

9FES CBBK9D98AB 6 86GI C?BE>BEFSI >BDD9>J<< P1 < P2 G84?9A<9@ 

>BDD9>F<DB6BKAOI @4EE m> E GFS:9?TAAOI GK4EF>B6 <?< ;4>D9C?9A<9@ 

54?4AE<DB6BKAOI 7DG;B6 A4 B5?97KTAAOI GK4EF>4I. 
#D< 54?4AE<DB6>9 >B?9AK4FOI 64?B6 CD<@9AS9FES G84?9A<9 

>BDD9>F<DB6BKAOI @4EE E69D?9A<9@ D48<4?PAOI BF69DEF<= 6 CDBF<6B69E4I, 

7?G5<AG E69D?9A<S < K<E?B >BDD9>F<DB6BKAOI BF69DEF<= @B:AB BCD989?<FP E 

CB@BMPR AB@B7D4@@O , CD<6989AAB= A4 D<EGA>9 4 [3]. 
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$<EGAB> 4 − !B@B7D4@@4 8?S BCD989?9A<S 7?G5<AO E69D?9A<S 
D48<4?PAB7B BF69DEF<S: S − J9AFD FS:9EF< BF69DEF<S 

 
÷ #B D45BK9@G K9DF9:G 89F4?< BCD989?S9FES A4<5B?PL<= 8<4@9FD 

E69D?9A<S dk D48<4?PAB7B BF69DEF<S, D48<GE R A4K4?4 E69D?9A<S, A4<5B?PL4S 

7?G5<A4 E69D?9A<S hmax < 69?<K<A4 8BCGEF<@B7B BEF4FBKAB7B 8<E54?4AE4 [D].ð

÷ �OK<E?S9FES >BDD9>F<DB6BKA4S @4EE4 A4 98<A<JG 7?G5<AO E69D?9A<S.ð

�4 98<A<JG 7?G5<AO E69D?9A<S CD<A<@49FES h = R/10. 

mh = Ã∙d2·ρ∙R/40, (9) 

789 ρ − C?BFABEFP @4F9D<4?4, 8?S EF4?< ρ = 7,85∙10−37/@@2
. 

÷ "CD989?S9FES BFABL9A<9: 
 

DA4K /(mh·R). (10) 

÷ !4IB8<FES K<E?B BF69DEF<=: 

n = DA4K /(5∙mh·R). (11) 

#B?GK9AAB9 K<E?B B>DG7?SRF 6 5B?PLGR EFBDBAG 8B J9?B7B K<E?4. 

÷ !4IB8<FES CD< n = 1 CB >D<6B= 1 BFABE<F9?PA4S 7?G5<A4 E69D?9A<S, 4 
CB A9= < 7?G5<A4 E69D?9A<S BF69DEF<S hk = (h/R)∙R.ð
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�E?< n g2, FB CDB<;6B8<FES D4EK9F BFABL9A<S DA4K /(n·mh·R) < CB 

>D<6B= 1 6AB6P A4IB8<FES BFABE<F9?PA4S 7?G5<A4 E69D?9A<S, 4 CB A9= < 
7?G5<A4 E69D?9A<S BF69DEF<S. 

�E?< CB?GK<FES, KFB hk > [h], FB G69?<K<649FES K<E?B BF69DEF<= < 

89?49FES AB6O= D4EK9F. 

÷ "CD989?S9FES 8?<A4 B>DG:ABEF< CD< L479 BF69DEF<= 2d < CDB69DS9FESð

GE?B6<9: 
 

2∙d·n/(R −∙h) f 0,785R. (12) 

÷ #DB69DS9FES >4?<5D E69D?9A<S BF69DEF<S: h/d f 5.ð

÷ #DB<;6B8<FES CB D9;G?PF4F4@ D4EK9F4 E69D?9A<9 >BDD9>F<DB6BKAOI 
BF69DEF<= < CDB69DS9FES BEF4FBKAO= 8<E54?4AE DBFBD4: DBEF f [D].ð

#D<@9D. !4K4?PAO= 8<E54?4AE EF4?PAB7B DBFBD4 6 C?BE>BEF< >BDD9>J<< 

D48<GEB@ R = 100 @@ EBEF46?S9F DA4K = 1500 7·@@. #B D45BK9@G K9DF9:G CD< 

54?4AE<DB6>9 8BCGE>49FES E69D?9A<9 D48<4?PAOI BF69DEF<= 8<4@9FDB@ A9 
5B?99 6 @@ < 7?G5<AB= h f 30 @@. !9B5IB8<@B BCD989?<FP K<E?B D48<4?PAOI 
BF69DEF<= < 7?G5<AG E69D?9A<S. 

!4IB8<@ G84?S9@GR @4EEG CD< E69D?9A<< B8AB7B BF69DEF<S 8<4@9FDB@ 

6 @@, 7?G5<AB= R/10, F.9. 100/10 =10 @@: 

mh = Ã∙d
2·ρ∙R/40 = 3,14∙62·7,85∙10−3∙100/40 = 2,22 7. 

!4=89@ EBBFABL9A<9 

DA4K /(mh·R) = 1500/(2,22·100) = 6,76 > 5. 

"CD989?<@ K<E?B BF69DEF<=: 

n = 6,76/5 = 1,35. #D<A<@49@ n = 2 LF. 

!4=89@ EBBFABL9A<9: 

DA4K /(n∙mh·R) = 1500/(2·2,22∙100) = 3,38. 

#B D<EGA>G 4 A4IB8<@ h/R = 0,44 < h =0,44·100 = 44 @@. 

&4> >4> D4EK9FA4S 7?G5<A4 E69D?9A<S CD96OL49F 8BCGEF<@B9 ;A4K9A<9 

[h] = 30 @@, FB G69?<K<@ K<E?B BF69DEF<=. #D<@9@ n = 3 LF. !4=89@ 

EBBFABL9A<9 8?S FD9I BF69DEF<=: 
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DA4K /(n∙mh·R) = 1500/(3·2,22∙100) = 2,25. 

#B >D<6B= 1 A4=89@ BFABE<F9?PAGR 7?G5<AG E69D?9A<S h/R = 0,27. 

"FER84 <@99@ h =0,27·100 = 27 @@, KFB A9 CD96OL49F 8BCGEF<@B9 ;A4K9A<9. 
#B CDS@B= 2 A4=89@ CB?B:9A<9 J9AFD4 FS:9EF< S BF69DEF<S rk/R = 0,86. 

"FER84 <@99@ rk = 0,86∙100 = 86 @@. #D< L479 BF69DEF<= 2d FD< BF69DEF<S 

;4A<@4RF 8G7G B>DG:ABEF< 2·d∙n = 2·6∙3 = 36 @@, KFB EBEF46?S9F 
36/(R − h) = 36/(100 − 27) = 0,49 < 0,785, F. 9. 8BCGE>49FES. �4?<5D BF69DEF<S 
h/d = 27/6 = 4,5 < 5, F.9. EBBF69FEF6G9F FD95B64A<R. 

3 "5BDG8B64A<9 < @4F9D<4?O: 
 4L<A4 8?S 8<A4@<K9E>B= 54?4AE<DB6>< 89F4?9= � -4' @B89?< 4274 

E CD<ECBEB5?9A<9@ 8?S E69D?9A<S BF69DEF<= 6 CDBF<6B69E4I >B?9AK4FB7B 

64?4; >B@C?9>FO F9IAB?B7<K9E><I 7DG;B6 < EC9J<4?PAOI >BD9AAOI 

6>?48OL9= 8?S 54?4AE<DB6>< >B?9AK4FOI 64?B6 86<74F9?9= ���-130; 

@<>DB@9FD  � 75 �"%& 6807-78; A45BD >?RK9=; >B?9AK4FO= 64? 86<74F9?S 

���-130. 

3.1 �4?4AE<DB6BKA4S @4L<A4 � -4' 

'A<69DE4?PA4S 54?4AE<DB6BKA4S @4L<A4 � -4' (D<EGAB> 5) 

CD98A4;A4K9A4 8?S 8<A4@<K9E>B= 54?4AE<DB6>< F9? 6D4M9A<S @4EEB= BF 5 8B 

200 >7 E D4EEFBSA<9@ @9:8G E9D98<A4@< BCBD 0,26...0,8 @ < CB;6B?S9F 

BCD989?SFP A9GD46AB69L9AABEFP 54?4AE<DG9@B= 89F4?< E CB7D9LABEFPR 57 E@, 

4 F4>:9 @9EFB D4ECB?B:9A<S A9GD46AB69L9AABEF< E BL<5>B= 6 CD989?4I 50 6 
C?BE>BEF< 6D4M9A<S. 
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$<EGAB> 5 − �4?4AE<DB6BKA4S @4L<A4 � -'4 @B89?< 4274: 1 3 EFB=>4 
C9D98ASS; 2 − C?<F4 >BAEB?PA4S; 3 3 C9D984K4 >?<ABD9@ѐAA4S; 4 < 8 3 @GHF4 
CDG:<AA4S; 5 3 545>4 LC<A89?PA4S; 6 − 64? CD<6B8AB=; 7 − LC<A89?P; 9 < 11 

− BCBD4; 10 − ?R?P>4; 12 3 ?9AF4 EF4?PA4S; 13 − EFB=>4 ;48ASS; 14 − C?<F4; 15 
− FDG5K4F4S A4CD46?SRM4S; 16 − 89@CH9D; 17 − Q?9>FDB@47A<F; 18 − 

>DBALF9=A 
 

�4?4AE<DB6BKA4S @4L<A4 EBEFB<F <; @9I4A<K9E>B= K4EF< < 

<;@9D<F9?PAB7B GEFDB=EF64 E 84FK<>B@ < EFDB5BE>BCB@. 

%BEF46AO@<  K4EFS@< @4L<AO  S6?SRFES Q?9>FDBB5BDG8B64A<9 E 

Q?9>FDBCD<6B8B@ < GEFDB=EF6B 8?S 46FB@4F<K9E>B= CB84K< E@4;>< > 

6>?48OL4@ BCBD, 6 >BFBDO9 GEF4A46?<649FES BCBDAO@< L9=>4@< 

54?4AE<DG9@4S 89F4?P. 

 9I4A<K9E>GR K4EFP @4L<AO EBEF46?SRF ?<FO9 KG7GAAO9 EFB=>< 1 < 

13, C?<F4 14 < A4CD46?SRM<9 15 FDG5K4FB7B E9K9A<S. !4 FDG5K4FOI 

A4CD46?SRM<I G>D9C?9AO BCBDO 9 < 11 E ?R?P>4@< 10. #BE?9 GEF4AB6>< 6 

;484AAB9 CB?B:9A<9 BCBDO EFBCBDSFES ;4CBD4@<. 

!4 EFB=>9 1  D4ECB?B:9A4 LC<A89?PA4S 545>4 5, 4 6AGFD<  EFB=>< 

E@BAF<DB64A Q?9>FDBCD<6B8. 1?9>FDB86<74F9?P, CBEF46?9AAO= A4 >BAEB?PAGR 

C?<FG 2, C9D984ѐF 6D4M9A<9 A4 LC<A89?P @4L<AO K9D9; >?<ABD9@ѐAAGR 

C9D984KG 3. !4 BCBD4I 9 < 11 >D9CSFES >DBALF9=AO 18 E Q?9>FDB@47A<F4@< 17, 

E?G:4M<@< 8?S  46FB@4F<K9E>B7B ;4C<D4A<S <  BFC<D4A<S ?R?9>. 



17

8 

 

 

1?9>FDB@47A<FO CD<6B8SF 6 89=EF6<9 @4E?SAO9 A4EBEO 8?S CB84K< @4E?4 > 

6>?48OL4@ BCBD. � >BDCGE4I BCBD 9 < 11 A4 EF4?PAOI ?9AF4I 12 CB869L9AO 

?R?P>< 10, >B?954A<S >BFBDOI 74ESFES 89@CH9D4@< 16. �4?4AE<DG9@4S 89F4?P 

CD<6B8<FES 6B 6D4M9A<9 LC<A89?9@ 7, 6AGFD< >BFBDB7B CDBIB8<F CD<6B8AB= 

FBDE<BAAO= 64? 6 E 86G@S GCDG7<@< @GHF4@< 4 < 8. �;@9D<F9?PAB9 

GEFDB=EF6B EBEFB<F <; 86GI 84FK<>B6, 6@BAF<DB64AAOI 6 BCBDO, GE<?<F9?S, 

EFDB5BE>BC<K9E>B7B BE69F<F9?S < @<>DB4@C9D@9FD4, <;@9DSRM97B 8<E54?4AE 

6 7D4@@-E4AF<@9FD4I. !4EFDB=>G 8<4C4;BA4 L>4?O @<>DB4@C9D@9FD4 

BEGM9EF6?SRF E CB@BMPR >BAFDB?PAB7B DBFBD4, 6IB8SM97B 6 >B@C?9>F 

CBEF46?S9@B= F9IAB?B7<K9E>B= BEA4EF><. 

#D< 6>?RK9A<< Q?9>FDB86<74F9?S K9D9; ;484AAB9 6D9@S 

D4EFBD@4:<64RFES BCBDO ?R?9>. �?S G@9APL9A<S 6D9@9A< 6O5974 

Q?9>FDB86<74F9?S CD< BEF4AB6>9 CD<@9A9A4 EI9@4 8<A4@<K9E>B7B FBD@B:9A<S. 

�<A4@<K9E>4S 54?4AE<DB6BKA4S @4L<A4 � -4' @B89?< 4274 CB;6B?S9F 

6 F9K9A<9 10...15 @<A CBE?9 9ѐ CGE>4 BCD989?<FP E 6OEB>B= EF9C9APR FBKABEF< 

69?<K<AG < @9EFB CB?B:9A<S 8<E54?4AE4 6 86GI <;@9D<F9?PAOI C?BE>BEFSI. 

'EFD4A9A<9 8<E54?4AE4 BEGM9EF6?S9FES E CB@BMPR E69D?<?PAB7B 
CD<ECBEB5?9A<S. 

4 '>4;4A<S CB F9IA<>9 59;BC4EABEF< 

÷ !4EFDB=>G 54?4AE<DB6BKAB= @4L<AO < 54?4AE<DB6>G 89F4?9= D4;D9L49FES 

CDB<;6B8<FP FB?P>B 6 CD<EGFEF6<< CD9CB8464F9?S <?< GK95AB7B @4EF9D4.ð

÷ 'EF4AB6>G < EASF<9 >B?9AK4FB7B 64?4 < >BAFDB?PAB7B DBFBD4 

A9B5IB8<@B CDB<;6B8<FP 686B9@.ð

÷ �4?4AE<DB6BKA4S @4L<A4 8B?:A4 5OFP A489:AB ;4;9@?9A4.ð

÷ �4F97BD<K9E>< ;4CD9M49FES 6>?RK9A<9 54?4AE<DB6BKAB= @4L<AO CD< 

BFEB98<A9AAB@ BF CD<6B8AB7B 64?4 >B?9AK4FB@ 64?9, 4 F4>:9 CD< 

6O69L9AAB@ 97B CB?B:9A<< A48 6>?48OL4@< ?R?9> <;-;4 6B;@B:AB= 464D<<.ð

�B?9AK4FO= 64? C9D98 CGE>B@ @4L<AO 8B?:9A 5OFP CD9864D<F9?PAB 
EB98<A9A E CD<6B8AO@ FBDE<BAAO@ 64?B@ @4L<AO GCDG7B= @GHFB=, 4 BCBDO 
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@9I4A<;@4 CB8N9@4 >B?9AK4FB7B 64?4 8B?:AO 5OFP BF6989AO 6 >D4=A99 

A<:A99 CB?B:9A<9. #D< QFB@ >D4=A<9 >BD9AAO9 L9=>< 64?4 8B?:AO 

CB?ABEFPR A4IB8<FPES A4 6>?48OL4I ?R?9> 6B <;59:4A<9 6OIB84 

>B?9AK4FB7B 64?4 <; BCBD CD< CGE>9 @4L<AO. 
÷ #9D98 CGE>B@ 54?4AE<DB6BKAB= @4L<AO E?98G9F G598<FPES 6 A489:ABEF< 

;4>D9C?9A<S F9IAB?B7<K9E><I 7DG;B6 A4 L4FGAAOI L9=>4I >B?9AK4FB7B 64?4.ð

÷ �4CD9M49FES 54?4AE<DB64FP CB7AGFO9 >B?9AK4FO9 64?O < <@9RM<9 

;45B<AO A4 >BD9AAOI L9=>4I.ð

5 �484A<S 
5.1 �4?4AE<DB6>4 >B?9AK4FB7B 64?4 86<74F9?S ���-130 < >B?9AK4FB7B 

64?4 6 E5BD9 E @4IB6<>B@ < EJ9C?9A<9@ 

#D< 8<A4@<K9E>B= 54?4AE<DB6>9 >B?9AK4FOI 64?B6 86<74F9?9= ���- 

130, � �-53 < �4@�� - 740 A4 >4:8GR L4FGAAGR L9=>G GEF4A46?<649FES 

D4;NT@AO= F9IAB?B7<K9E><= 7DG;, ;4@9ASRM<= @4EEG L4FGAB6 < CBDLA96OI 

>B@C?9>FB6. 

�4?4AE<DB6>G >B?9AK4FB7B 64?4 86<74F9?S ���-130 CDB<;69EF< 6 
E?98GRM9= CBE?98B64F9?PABEF<: 

÷ "CD989?<FP D9@BAFAO9 D4;@9DO >BD9AAOI < L4FGAAOI L99> 

>B?9AK4FB7B 64?4 < CB8B5D4FP EC9J<4?PAO9 6>?48OL< < 8BCB?A<F9?PAO9 

7DG;O.ð

÷ �4>D9C<FP 6 ?R?P>4I E@9AAO9 6>?48OL<, GEF4AB6<FP 6 A<I >D4=A<@< 

>BD9AAO@< L9=>4@< >B?9AK4FO= 64? < B89FP A4 L4FGAAO9 L9=>< 64?4 

D4;Nѐ@AO9 F9IAB?B7<K9E><9 7DG;O.ð

÷ !489FP A4 ABEB> >B?9AK4FB7B 64?4 CD<6B8AGR @GHFG < G598<FPES 6 

C?46ABEF< CDB>DGK<64A<S 64?4. #DBF<6B69EO >B?9AK4FB7B 64?4 A9 8B?:AO 

;48964FP ;4 BCBDO CB8NT@AB7B CD<ECBEB5?9A<S.ð

÷ #BBK9D98AB BCD989?<FP CD<6989AAO9 8<E54?4AEO >B?9AK4FB7B 64?4 6 

86GI <;@9D<F9?PAOI C?BE>BEFSI.ð

÷ '@9APL<FP CD<6989AAO9 8<E54?4AEO 8B 8BCGEF<@B7B ;A4K9A<S.ð
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�BCGEF<@O= BEF4FBKAO= 8<E54?4AE A4 ?96B= < CD46B= BCBD4I A9 

8B?:9A CD96OL4FP 30 7·E@. �<E54?4AE E?98G9F GEFD4ASFP CGFѐ@ E69D?9A<S 

D48<4?PAOI BF69DEF<= 8<4@9FDB@ 26 @@ 6 >D4=A<I CDBF<6B69E4I 64?4 A4 

7?G5<AG A9 5B?99 39 @@. 

#D< 6OCB?A9A<< QFB= BC9D4J<< A9B5IB8<@B E?98<FP ;4 F9@, KFB5O 

FB?M<A4 EF9AB> CDBF<6B69EB6 6 @9EF4I D4ECB?B:9A<S BF69DEF<= 5O?4 A9 

@9A99 

16 @@. � E?GK49 A9B5IB8<@BEF< 6 EBE98A<I CDBF<6B69E4I F4>:9 E69D?SF 
BF69DEF<S 8<4@9FDB@ 14 @@ A4 7?G5<AG A9 5B?99 39 @@. 

5.2 �4?4AE<DB6>4 >B?9AK4FB7B 64?4 6 E5BD9 E @4IB6<>B@ #BE?9 E5BD>< 

BCD989?S9FES 8<E54?4AE >B?9AK4FB7B 64?4 6 E5BD9 E 

@4IB6<>B@. �E?< A4K4?PAO= 8<E54?4AE CD96OL49F 90 7∙E@, E5BDBKAGR 

98<A<JG 

D4;5<D4RF < 6AB6P EB5<D4RF <; 8DG7<I 89F4?9=. 

�<E54?4AE GEFD4ASRF E69D?9A<9@ BE96OI BF69DEF<= 8<4@9FDB@ 15@@ 6 

@4IB6<>9 A4 7?G5<AG A9 5B?99 10 @@. '>4;4AAO9 BF69DEF<S E69D?SF A4 

FBDJ96B= CB69DIABEF< @4IB6<>4 EB EFBDBAO CD<?974A<S 698B@B7B 8<E>4 

EJ9C?9A<S.  9EFB D4ECB?B:9A<S QF<I BF69DEF<= 8B?:AB EBBF69FEF6B64FP 

D48<GEG 184 @@. 

"EF4FBKAO= 8<E54?4AE >B?9AK4FB7B 64?4 6 E5BD9 E @4IB6<>B@ 

BFABE<F9?PAB ;48A9= >BD9AAB= L9=>< 8B?:9A 5OFP A9 5B?99 40 7·E@. 

5.3 �4?4AE<DB6>4 >B?9AK4FB7B 64?4 6 E5BD9 E @4IB6<>B@ < EJ9C?9A<9@ 

#9D98 GEF4AB6>B= EJ9C?9A<S CDB69DSRF J9AFDB6>G 698B@B7B 8<E>4 

EJ9C?9A<S BFABE<F9?PAB L4D<>B6B7B CB8L<CA<>4, GEF4AB6?9AAB7B 6 BF69DEF<< 

H?4AJ4 >B?9AK4FB7B 64?4. �E?< A4K4?PAO= 8<E54?4AE G;?4 CD96OL49F 180 7·E@, 

97B D4;5<D4RF < EB5<D4RF <; 8DG7<I 89F4?9=. 

�<E54?4AE GEFD4ASRF CGFT@ E69D?9A<S BE96OI BF69DEF<= 8<4@9FDB@ 

13,8 @@ A4 7?G5<AG A9 5B?99 23 @@ 6 5B5OL>4I A4:<@AB7B 8<E>4 EJ9C?9A<S, 

D4ECB?B:9AAOI A4 D48<GE9 126 @@ (D<EGAB> 6). 
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"EF4FBKAO= 8<E54?4AE E5BDBKAB= 98<A<JO BFABE<F9?PAB E9D98<AO ;48- 

A9= >BD9AAB= L9=>< 64?4 A9 8B?:9A CD96OL4FP 70 7∙E@. 
 

$<EGAB> 6 − �4?4AE<DB6>4 A4:<@AB7B 8<E>4 EJ9C?9A<S: 1 − 
54?4AE<DB6BKAB9 BF69DEF<9 

 

5.4 #BDS8B> 6OCB?A9A<S D45BFO: 

÷ �;GK<FP <AEFDG>J<R CB F9IA<>9 59;BC4EABEF<. 

÷ �;GK<FP B5M<9 E6989A<S CB EF4F<K9E>B= < 8<A4@<K9E>B= 

54?4AE<DB6>9 89F4?9=, @9FB8<>G EF4F<K9E>B= 54?4AE<DB6>< DBFBDB6 >?4EE4 

«8<E><». 

÷ �;GK<FP >BAEFDG>J<R < CD<AJ<C 89=EF6<S 54?4AE<DB6BKAB= @4L<AO 

� -4'. 

÷ �;GK<FP F9IAB?B7<R 54?4AE<DB6>< >B?9AK4FB7B 64?4 6 BF89?PABEF< < 

6 E5BD9 E @4IB6<>B@ < EJ9C?9A<9@. 

÷ "CD989?<FP 8<E54?4AEO >B?9AK4FB7B 64?4 86<74F9?S ���-130.6 86GI 
<;@9D<F9?PAOI C?BE>BEFSI. 

÷ �OCB?A<FP F9IAB?B7<K9E><= D4EK9F CB >BDD9>F<DB64A<R @4EE 89F4?< 

>?4EE4 «8<E><». 

÷ �OCB?A<FP F9IAB?B7<K9E><= D4EK9F CB BCD989?9A<R 

>BDD9>F<DB6BKAOI @4EE < 7?G5<AO E69D?9A<S D48<4?PAOI BF69DEF<= 6 

CDBF<6B69E4I >B?9AK4FB7B 64?4 < EBEF46<FP BFKTF B D45BF9. 

6 %B89D:4A<9 BFK9F4 
� >BAJ9 D45BFO EBEF46<FP BFKTF CB E?98GRM9= HBD@9: 
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(BD@4 BFK9F4 
�45BD4FBDA4S D45BF4 5 

 

����!%�$"��� ��&" "���0!/) ��&���� 

 

1 %F4F<K9E>4S 54?4AE<DB6>4 89F4?< >?4EE4 «8<E><». 
1.1 %I9@O: 4) EF4F<K9E>B= A9GD46AB69L9AABEF< 89F4?<; 5) GEFD4A9A<S 
8<E54?4AE4 E69D?9A<9@ BE96B7B BF69DEF<S. 

 
 

!4<@9AB64A<9 89F4?<    

!4K4?PAO= 8<E54?4AE DA4K = 7 @@. �BCGEF<@O= 8<4@9FD 
BF69DEF<S [d] = @@. �BCGEF<@4S 7?G5<A4 E69D?9A<S [h] = @@. 
�BCGEF<@O= 8<E54?4AE [D] = 7·@@. 
1.2 &9IAB?B7<K9E><= D4EK9F CB >BDD9>F<DB64A<R @4EE 

 

 

2 �<A4@<K9E>4S 54?4AE<DB6>4 89F4?< >?4EE4 «>DG7?O9 EF9D:A<» 
2.1 %I9@4 8<A4@<K9E>B= A9GD46AB69L9AABEF< 89F4?<. 

 

 
 

!4<@9AB64A<9 89F4?<    

!4K4?PAO= 8<E54?4AE DA4K,= 7·@@ �BCGEF<@O= 8<4@9FD D48<4?PAB7B 
BF69DEF<S[d] = @@. �BCGEF<@4S 7?G5<A4 E69D?9A<S BF69DEF<S 
[h] = @@. $48<GE A4K4?4 E69D?9A<S R = 
  @@. �BCGEF<@O= 8<E54?4AE [D] = 7·@@. 
2.2 &9IAB?B7<K9E><= D4EK9F CB >BDD9>F<DB64A<R @4EE.   

 

 

 

 

 

$45BFG 6OCB?A<?  $45BFG CD<AS?    
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7 �BAFDB?PAO9 6BCDBEO 

1 +FB A4;O649FES EF4F<K9E><@ 8<E54?4AEB@ < 7?46AO@ @B@9AFB@ 

8<E54?4AEB6 89F4?9=, 6 K9@ BA< <;@9DSRFES? +FB A4;O649FES 54?4AE<DB6>B= 

DBFBDB6, 99 6<8O < B5?4EFP CD<@9A9A<S. 

2 �<8O A9GD46AB69L9AABEF< 89F4?9=, <I I4D4>F9D<EF<>< < ECBEB5O 

G@9APL9A<S A9GD46AB69L9AABEF<. 

3  9FB8<>4 BCD989?9A<S < G@9APL9A<S EF4F<K9E>B7B 8<E54?4AE4 
DBFBD4 >?4EE4 «8<E><» 8B 8BCGEF<@B7B ;A4K9A<S. 

4 %I9@4, CD<AJ<C D45BFO < GEFDB=EF6B @4L<AO 8?S 8<A4@<K9E>B= 
54?4AE<DB6>< 89F4?9= < E5BDBKAOI 98<A<J. 

5 %CBEB5O >BDD9>F<DB6>< @4EE CD< 8<A4@<K9E>B= 54?4AE<DB6>9 89F4?9=. 

6 #D46<?4 F9IA<>< 59;BC4EABEF< CD< D45BF9 A4 54?4AE<DB6BKAB= 

@4L<A9 � -'4. 

7 &9IAB?B7<S 8<A4@<K9E>B= 54?4AE<DB6>< >B?9AK4FB7B 64?4 86<74F9?S. 

8 "CD989?<F9 69?<K<AG 8BCB?A<F9?PAB= J9AFDB59:AB= E<?O, 

6B;89=EF6GRM9=   A4   >D4=A<=   >BD9AAB=   CB8L<CA<>   >B?9AK4FB7B   64?4, 

6D4M4RM97BES E K4EFBFB=  3000 @<A−1, CD<  GEF4AB6>9 A9GD46AB69L9AAB7B 
@4IB6<>4 E A4K4?PAO@ 8<E54?4AEB@ 70 7·E@. 

9 &9IAB?B7<S 8<A4@<K9E>B= 54?4AE<DB6>< >B?9AK4FB7B 64?4 6 E5BD9 E 
@4IB6<>B@. 

10 &9IAB?B7<S 8<A4@<K9E>B= 54?4AE<DB6>< >B?9AK4FB7B 64?4 6 E5BD9 E 

@4IB6<>B@ < EJ9C?9A<9@. �4> BEGM9EF6?S9FES >BDD9>F<DB6>4 @4EE CD< 

54?4AE<DB6>9 EJ9C?9A<S? 

#D< ;4M<F9 D45BFO CDB69DSRFES: ;A4A<S F9BD9F<K9E><I BEAB6 CB 
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FBC?<6AB7B A4EBE4 F<C4 3�&�-238 A4 J<>?B6GR CB84KG < G7B? A4K4?4 CB84K< 
FBC?<64 E9>J<S@<: I 3 BF 54>4; II 3 BF H<?PFD4; III 3 > H<?PFDG. 
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(BDEGA><, BK<M9AAO9, CDB@OFO9, BFD97G?<DB64AAO9 A4 

EBBF69FEF6GRMGR 69?<K<AG 846?9A<S A4K4?4 6CDOE>4 < CB8B5D4AAO9 CB 

CDBCGE>AB= ECBEB5ABEF<, GEF4AB6<FP 6 EF4>4AO 84FK<>B6 CD< CB@BM< 

C9D9IB8A<>B6. 

&BC?<6BCDB6B84@< 6OEB>B7B 846?9A<S EB98<A<FP HBDEGA>< E 

EBBF69FEF6GRM<@< E9>J<S@< A4EBE4. �?<A4 FBC?<6BCDB6B84 8?S A4EBEB6 

86<74F9?9= 3 �-238 3 700 @@. 

$G>BSF>G >D4A4 D4ECD989?<F9?S CD< <ECOF4A<< FBC?<6AB7B A4EBE4 
3�&�-238 GEF4AB6<FP 6 CB?B:9A<9 «K9D9; H<?PFD». 

�>?RK<FP Q?9>FDB86<74F9?P 64?4 CD<6B84 EF9A84 < CB F4IB@9FDG 
GEF4AB6<FP AB@<A4?PAB9 K<E?B B5BDBFB6 6 @<AGFG >G?4K>B6B7B 64?4. 

%C9J<4?PAO@ 69AF<?9@, GEF4AB6?9AAO@ CD< CD<EB98<A9A<< 

FBC?<6BCDB6B84 > 7B?B6>9 A4EBE4, 6OCGEF<FP 6B;8GI <; E<EF9@O. � 

FBC?<6BCDB6B84I A<;>B7B 846?9A<S A9 8B?:AB BEF464FPES CG;ODP>B6 6B;8GI4. 

&9@C9D4FGD4 6B;8GI4 6 @B@9AF >BAFDB?PAOI ;4@9DB6 8B?:AO 5OFP B>B?B 

25
0%. 
'EF4AB6<FP DOK47 D97G?SFBD4 A4 @4>E<@4?PAGR CB84KG FBC?<64 CD< 

CB@BM< FS7<, EFB=>< < EC9J<4?PAB= 74=><. 

'EF4AB6<FP DG>BSF>G EK9FK<>4-46FB@4F4 A4 ;484AAB9 K<E?B B5BDBFB6 CB 

L>4?9. !4:4F<9@ A4 DOK47 6>?RK9A<S EK9FK<>4-46FB@4F4 CGEF<FP 97B 6 

D45BFG. #D< QFB@ LFBD>4, CD97D4:84RM4S 8BEFGC FBC?<64 6 @9A;GD><, 

BFB86<749FES, < FBC?<6B <; HBDEGAB> CB849FES 6 @9A;GD><. #BE?9 FB7B, >4> 

>G?4K>B6O= 64? A4EBE4 EB69DL<F ;484AAB9 K<E?B B5BDBFB6, LFBD>4 

6B;6D4M49FES 6 <EIB8AB9 CB?B:9A<9, < FBC?<6B A4CD46?S9FES 6 E5BDAO= 

D9;9D6G4D, 4 BFFG84 3 6 54>. 

'DB69AP FBC?<64 6 @9A;GD>4I BCD989?SRF CB A<:A9= K4EF< @9A<E>4, 4 

B5N9@ 3 CB L>4?9, A4A9E9AAB= A4 @9A;GD>9. �?S BCBDB:A9A<S @9A;GDB> 

A9B5IB8<@B CB69DAGFP DG>BSF>G @BEF4 @9A;GDB> CB K4EB6B= EFD9?>9. 

#DB<;6B8<F9?PABEFP A4EBEAB7B Q?9@9AF4 A4EBE4 105&107 @?3/J<>?. 
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�9?<K<AG A9D46AB@9DABEF< CB84K< К BCD989?SRF CB HBD@G?9: 
 

 

 
 

789 qA 5 - >B?<K9EF6B FBC?<64, EB5D4AAB9 ;4 6D9@S BCOF4 A4EBEAO@ 

Q?9@9AFB@, <@9RM<@ A4<5B?PLGR CB84KG; 
 

qA@ - >B?<K9EF6B FBC?<64, EB5D4AAB9 ;4 6D9@S BCOF4 A4EBEAO@ 

Q?9@9AFB@, <@9RM<@ A4<@9APLGR CB84KG. 
 

2.4 "CD989?9A<9 G7?4 CB84K< FBC?<64 !4K4?B CB84K< 

FBC?<64 BCD989?S9FES 6 CDBJ9EE9 D45BFO A4EBE4. #D< 

QFB@ A9B5IB8<@B GEF4AB6<FP K4EFBFG 6D4M9A<S >G?4K>B6B7B 64?4 A4EBE4, 

EBBF69FEF6GRMGR E>BDBEF< 6D4M9A<S 97B CD< D45BF9 86<74F9?S A4 

AB@<A4?PAB@ D9:<@9, < 6>?RK<FP CB?ABEFPR CB84KG FBC?<64. �B;8GI <; 

E<EF9@O FBC?<6BCB84K< G84?<FP. �<E> (A9CB86<:AO=) EFDB5BE>BC<K9E>B7B 

GEFDB=EF64 GEF4AB6<FP A4 «0». 

#9D98 A4K4?B@ <ECOF4A<= 84FP CBD45BF4FP FBC?<6AB@G A4EBEG 5-7 

@<AGF, ;4F9@ 6>?RK4RF C9D6O= < 6FBDB= FG@5?9DO A4 C4A9?< GCD46?9A<S. 

%CGEFS 1,5-2 @<A 6>?RK<FP FG@5?9D FB= E9>J<<, >BFBDGR FD95G9FES 

<ECOF4FP. +9D9; 0,5-1 @<A CBE?9 6>?RK9A<S B>AB A9CB86<:AB7B 8<E>4 

BE69F<FES. �9?9A<9 A4 L>4?9 CB86<:AB7B 8<E>4, >BFBDB9 A4IB8<FES CDBF<6 

6<;<D4 A9CB86<:AB7B 8<E>4, G>4:9F 69?<K<AG G7?4 A4K4?4 6CDOE>4 FBC?<64. 

1F4 69?<K<A4 8B?:A4 EBBF69FEF6B64FP F9IA<K9E><@ GE?B6<S@. 

�BCGE>49FES A4 A9CDB8B?:<F9?PAB9 6D9@S (1-2 @<A) B8AB6D9@9AAB9 
6>?RK9A<9 6E9I D45BK<I 84FK<>B6. 1FB CB;6B?S9F A45?R84FP CD46<?PABEFP 
D97G?<DB6>< G7?4 A4K4?4 6CDOE>4 CD< B8AB6D9@9AAB= D45BF9 6E9I E9>J<= 

A4EBE4. $<E><, A4A9E9AAO9 A4 L>4?9 CB86<:AB7B 8<E>4, 8B?:AO ;4A<@4FP A9 

5B?99 10
. 

 
К ýð

2(q  q ) 
A5 A@ 

 
, 

 
(8.1) 

q  q 

 A5 A@   
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#BE?9 CDB69D>< A4K4?4 6CDOE>4 A9@98?9AAB 6O>?RK<FP 6E9 FG@5?9DO 

A4 C4A9?< GCD46?9A<S, BF><AGFP CDG:<AO >D9C?9A<S HBDEGAB> < CD<CB8ASFP 

HBDEGA>< 669DI, KFB5O BE6B5B8<FP BF D45BFO CDG:<AO CB86<:AOI 

>BAF4>FB6 84FK<>B6. 

 
2.5 �ECOF4A<9 CB8>4K<64RM<I A4EBEB6 #B8>4K<64RM<9 

CB@CO CBDLA96B7B F<C4 >D9CSF E ?96B= EFBDBAO 

EF9A84 CD< CB@BM< 6<AFB6B7B CD<:<@4. %I9@4 EB98<A9A<= FDG5BCDB6B8B6 
CD<6989A4 A4 D<EGAB> 6. 

$G>BSF>G >D4A4 D4ECD989?<F9?S EF46SF 6 CB?B:9A<9 «@<AGS H<?PFD». 

 9DAO= J<?<A8D 8?S E5BD4 FBC?<64, CB84649@B7B CB8>4K<64RM<@ A4EBEB@, 

GEF4AB6<FP A4 EFB? EF9A84. #B8 CB8>4K<64RM<= A4EBE A4 EF9A>9 EF9A84 

GEF4AB6<FP G8?<A<F9?P. 

#BE?9 CB87BFB6>< 6>?RK<FP EF9A8 < CB F4IB@9FDG GEF4AB6<FP K4EFBFG 

6D4M9A<S 64?4 30 EF9A84 (D<EGAB> 8.1) 3 1050 @<A-1, CD< QFB@ FD9IIB8B6B= 

>D4A @9DAB7B J<?<A8D4 GEF4AB6<FP 6 CB?B:9A<9, B59EC9K<64RM99 E6B5B8AO= 

E?<6 FBC?<64 6 54> EF9A84. 

�4F9@ GEF4AB6<FP DG>BSF>G EK9FK<>4-46FB@4F4 6 CB?B:9A<9, 

CB>4;O64RM99 FD95G9@B9 K<E?B IB8B6 LFB>4 CB8>4K<64RM97B A4EBE4. �4?99 

B8AB= DG>B= A4:4FP A4 DG>BSF>G EK9FK<>4-46FB@4F4, 6>?RK<6 F9@ E4@O@ 

46FB@4F, < B8AB6D9@9AAB 8DG7B= DG>B= GEF4AB6<FP >D4A @9DAB7B J<?<A8D4 6 

CB?B:9A<9, B59EC9K<64RM99 CB84KG FBC?<64 6 @9DAO= J<?<A8D. 

#BE?9 FB7B, >4> 5G89F 8BEF<7AGFB ;484AAB9 K<E?B IB8B6 LFB>4 (A4 QFB 

G>4:9F D9;>B9 C9D9@9M9A<9 DG>BSF>< EK9FK<>4-46FB@4F4 669DI), DG>BSF>G 

>D4A4 D4ECD989?<F9?S CBEF46<FP 6 CB?B:9A<9 «;4>DOF». 

� QFB@ CB?B:9A<< <;@9D<FP A4<5B?PL99 D4;6<649@B9 CB8>4K<64RM<@ 

A4EBEB@ 846?9A<9 CD< CB@BM< @4AB@9FD4, 4 CB >B?<K9EF6G FBC?<64, 

EB5D4AAB7B 6 @9DAB@ J<?<A8D9, BCD989?<FP CDB<;6B8<F9?PABEFP 

CB8>4K<64RM97B A4EBE4. �?S <ECD46AB7B CB8>4K<64RM97B A4EBE4 3�&� QF< 
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CB>4;4F9?< D46AO EBBF69FEF69AAB (A9 @9A99) 0,4  #4 (4 >7E/E@2) < 2,2 ?/@<A E 

CDBF<6B846?9A<9@ 0,13&0,15  #4 (1,3&1,5 >7E/E@2
). #DBF<6B846?9A<9 

EB;849FES CB6BDBFB@ DG>BSF>< >D4A4 D4ECD989?<F9?S 53 < BCD989?S9FES CB 

@4AB@9FDG EF9A84. 

#BE?9 <ECOF4A<S FBC?<6B <; @9DAB7B J<?<A8D4 E?<FP 6 54> EF9A84. 
 

 
 

 
$<EGAB> 6 3 %I9@4 EB98<A9A<S FBC?<6BCDB6B8B6 CD< <ECOF4A<< 
FBC?<6BCB8>4K<64RM<I A4EBEB6 CBDLA96B7B F<C4: 1 3 <ECOFG9@O= 
CB8>4K<64RM<= A4EBE; 2 3 >D4A @9DAB7B J<?<A8D4; 3 3 @9DAO= J<?<A8D; I 
3 BF 54>4; II 3 BF H<?PFD4; III- > H<?PFDG. 

 

2.6 �ECOF4A<9 FBC?<6AOI H<?PFDB6 

&BC?<6AO9 H<?PFDO 7DG5B= BK<EF>< <ECOFO64RFES A4 79D@9F<KABEFP. 

(<?PFDO FBA>B= BK<EF>< <ECOFO64RFES A4 79D@9F<KABEFP < CDBCGE>AGR 

ECBEB5ABEFP H<?PFDGRM<I Q?9@9AFB6. 

&BC?<6AO9 H<?PFDO GEF4A46?<64FP A4 ?96B= EFBDBA9 EF9A84 A4 

EC9J<4?PAB@ >DBALF9=A9. (<?PFDO 86<74F9?9= 3 � GEF4A46?<64FP CD< 

CB@BM< EC9J<4?PAOI C9D9IB8A<>B6. 
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%I9@4 EB98<A9A<= FBC?<6BCDB6B8B6 CD< <ECOF4A<< H<?PFDB6 CB>4;4A4 
A4 D<EGAB> 7. $G>BSF>G >D4A4 D4ECD989?<F9?S GEF4AB6<FP 6 CB?B:9A<9 

«@<AGS H<?PFD». 

�ECOFO64FP H<?PFDO @B:AB ?R5O@ <ECD46AO@ CB8>4K<64RM<@ 

A4EBEB@. 

#D< <ECOF4A<< H<?PFD4 A4 79D@9F<KABEFP 6>?RK<FP EF9A8 < CDB>4K4FP 
FBC?<6B K9D9; H<?PFD, BF>DO6 69AF<?P 6OCGE>4 6B;8GI4 A9CBED98EF69AAB A4 
E4@B@ H<?PFD9 8B CB?AB7B G84?9A<S 6B;8GI4 <; E<EF9@O (BCD989?S9FES CB 
BFEGFEF6<R CG;ODP>B6 6B;8GI4 6 FBC?<6BCDB6B84I). �4F9@, C?46AB 
C9D9>DO64S >D4A D4ECD989?<F9?S, GEF4AB6<FP 846?9A<9 6 E<EF9@9 0,2  #4 (2 

>7E/E@2
) CB CB>4;4A<R @4AB@9FD4 EF9A84. #B8F9>4A<9 FBC?<64 CD< G>4;4AAB@ 

846?9A<< 6 F9K9A<9 2 @<A 6 @9EF4I EB98<A9A<S H<?PFD4 A9 8BCGE>49FES. 

 

 

$<EGAB> 7 3 %I9@4 EB98<A9A<S FBC?<6BCDB6B8B6 CD< <ECOF4A<< H<?PFDB6: 
1 - CB8>4K<64RM<= A4EBE; 2 3 <ECOFG9@O= H<?PFD; 3 3 @9DAO= J<?<A8D; 4 

3 >D4A @9DAB7B J<?<A8D4; I 3 BF 54>4; II 3 BF H<?PFD4; III- > H<?PFDG. 
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#DBCGE>AGR ECBEB5ABEFP H<?PFDGRM<I Q?9@9AFB6 FBA>B= BK<EF>< 

BCD989?<FP CB EF9C9A< EA<:9A<S CDB<;6B8<F9?PABEF< CB8>4K<64RM97B 

A4EBE4 6 CDBJ9AF4I CD< CDBIB:89A<< FBC?<64 K9D9; H<?PFD CB ED46A9A<R EB 

E6B5B8AO@ 6OF9>4A<9@ 97B <; F9IA<K9E>< <ECD46AB7B CB8>4K<64RM97B 

A4EBE4. 

�BCGE>49FES EA<:9A<9 CDB<;6B8<F9?PABEF< CB8>4K<64RM97B A4EBE4 8B 

60 %, 6O;64AAB9 7<8D46?<K9E><@ EBCDBF<6?9A<9@ H<?PFD4 CD< <ECOF4A<< A4 

AB@<A4?PAB@ E>BDBEFAB@ D9:<@9. 

 
3 "�"$'�"��!�� �  �&�$���/ 

 
 

�?S 6OCB?A9A<S ?45BD4FBDAB= D45BFO FD95G9FES E?98GRM99 

@4F9D<4?PAB9 B59EC9K9A<9: 

1. %F9A8 ��-921  8?S <ECOF4A<S 47D974FB6 8<;9?PAB= FBC?<6AB= 

4CC4D4FGDO (�&�). 

2. �7D974FO �&�: FBC?<6AO= A4EBE 6OEB>B7B 846?9A<S F<C4 3�&�- 

238, CB8>4K<64RM<= A4EBE, FBC?<6AO= H<?PFD. 

3. �B@C?9>F <AEFDG@9AF4 E?9E4DS CB D9@BAFG 8<;9?PAB= FBC?<6AB= 

4CC4D4FGDO. 

 
4 '����!�3 #" &�)!��� ���"#�%!"%&� 

 
 

1. � B5E?G:<64A<R EF9A84 8BCGE>4RFES ?<J4, <;GK<6L<9 84AAO9 
G>4;4A<S < CB?GK<6L<9 <AEFDG>F4: CB F9IA<>9 59;BC4EABEF<. 

2. �4CD9M49FES 6>?RK4FP 6 D45BFG EF9A8 59; CD<EGFEF6<S GK95AB7B 
@4EF9D4 <?< CD9CB8464F9?S. 

3. %F9A8 8B?:9A 5OFP ;4;9@?9A < CB8EB98<A9A > E9F< 7<5><@ @98AO@ 

>459?9@ K9D9; FD9IH4;AB9 LF9CE9?PAB9 EB98<A9A<9. 
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4. 'EFD4A9A<9 A9<ECD46ABEF9= < F9IA<K9E>B9 B5E?G:<64A<9 @B:AB 
CDB<;6B8<FP FB?P>B A4 BF>?RK9AAB@ BF Q?9>FD<K9E>B= E9F< EF9A89. 

5. #9D98 6>?RK9A<9@ EF9A84 A9B5IB8<@B G598<FPES 6 A489:ABEF< 

;4>D9C?9A<S <ECOFG9@B7B 47D974F4 A4 EF9A89 < 6 CD46<?PABEF< 

CB8EB98<A9A<S FBC?<6BCDB6B8B6. 

6. �GD9A<9 6 CB@9M9A<< CB D9@BAFG < <ECOF4A<R 47D974FB6 �&� 

>4F97BD<K9E>< ;4CD9M49FES. 

 
5 ����!�3 

 
 

�45BD4FBDAGR D45BFG D9>B@9A8G9FES 6OCB?ASFP 6 E?98GRM9= 

CBE?98B64F9?PABEF<: 

1. �;GK<FP B5M99 GEFDB=EF6B EF9A84 ��-921  < CD46<?4 CB F9IA<>9 
59;BC4EABEF< CD< D45BF9 A4 A9@.. 

2. �;GK<FP @9FB8<>G < CDB<;69EF< <ECOF4A<S A4 EF9A89 FBC?<6AB7B 

A4EBE4 6OEB>B7B 846?9A<S F<C4 3�&�-238, CB8>4K<64RM97B A4EBE4 < 

FBC?<6AOI H<?PFDB6 (CB ;484A<R CD9CB8464F9?S). 

3. '5D4FP D45BK99 @9EFB < E84FP 97B GK95AB@G @4EF9DG. 

4. "HBD@<FP < ;4M<F<FP BFK9F B D45BF9. 
 
 

6. %"��$��!�� "&+�&� 

 
 

"FK9F CB ?45BD4FBDAB= D45BF9 8B?:9A EB89D:4FP E?98GRM99: 

- A4<@9AB64A<9 < J9?P D45BFO; 

- F9IA<K9E>GR I4D4>F9D<EF<>G, BC<E4A<9 EF9A84 �� 921 ; 

- D9;G?PF4FO ?45BD4FBDAB= D45BFO CD98EF46?SRFES 6 E?98GRM9= 

F45?<KAB= HBD@9: 
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$9;G?PF4FO <ECOF4A<= 47D974FB6 �&� A4 EF9A89 ��-921  
 

!4<@9AB64A<9 47D974F4 < $9;G?PF4FO &9IA<K9E><9 �4>?RK9A<9 
CDB69DS9@O= C4D4@9FD <ECOF4A<S GE?B6<S 

1.1 &BC?<6AO= A4EBE 6OEB>B7B    
846?9A<S F<C4 3�&�-238 

*<>?B64S CB84K4 FBC?<64 A4EBEB@ 1 3 2 3 105&107  
(n=1050 @<A-1 3 J<>? 

), @@ / 3 3 4 3 
 5 3 6 3 
 7 3 8 3 
!9D46AB@9DABEFP CB84K< FBC?<64 CB  4  
E9>J<S@, % 

'7?O A4K4?4 A47A9F4A<S FBC?<64 CB 1 3 3 3 0 3 45 3 90 3  
E9>J<S@ (1-3-6-2-4-5-7-8), 7D48 

6 3 2 3 135 3 180 3 
(8BCGE> ± 30’) 225 3 270 3 

 4 3 5 3 315 

 7 3 8 3  

1.2 #B8>4K<64RM<= A4EBE    

#DB<;6B8<F9?PABEFP  A9 @9A99 4,0  

(n=1030 ±10 @<A-1 ?/@<A 
), 

$4;6<649@B9 846?9A<9,  #4 (>7E/ 2
) E@  A9 @9A99  

0,22  #4 
(2,2 >7E/E@2

) 

1.3 &BC?<6AO= H<?PFD    

�9D@9F<KABEFP CD< $=0,2  #4  BFEGFEF6<9  
F9K< 6 
F9K9A<9 2 

@<A. 
%A<:9A<9 CDBCGE>AB= ECBEB5ABEF<:  A9 5B?99  
CDB<;6B8<F9?PABEFP CB8>4K<64RM97B 60% 

A4EBE4, ?/@<A:  

- E H<?PFDB@  

- 59; H<?PFD4  

 

"FK9F BHBD@?S9FES 6 F9FD48< 8?S ?45BD4FBDAOI D45BF CB 8<EJ<C?<A9 

«&9IA<K9E>4S Q>EC?G4F4J<S 46FB@B5<?9=» <?< 6 6<89 BF89?PAB7B 8B>G@9AF4, 

6OCB?A9AAB7B A4 ?<EF4I HBD@4F4 �4. 
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7 �"!&$"�0!/� �"#$"%/ 

 
 

�?S BJ9A>< GDB6AS GE6B9A<S @4F9D<4?4 ?45BD4FBDAB= D45BFO 

D9>B@9A8G9FES E?98GRM<= C9D9K9AP >BAFDB?PAOI 6BCDBEB6 < ;484A<=: 

1. �4>B6O BEAB6AO9 Q?9@9AFO >BAEFDG>J<< EF9A84 �� 3 921 ; 

2. �; K97B EBEFB<F E<EF9@4 CB84K< FBC?<64 EF9A84 �� 3 921  8?S 
<ECOF4A<= FBC?<6AB= 4CC4D4FGDO; 

3. �4> BEGM9EF6?S9FES <ECOF4A<9 FBC?<6AB7B A4EBE4 A4 EF9A89 �� 3 

921 ; 

4. �4> BCD989?S9FES 69?<K<A4 < D46AB@9DABEFP J<>?B6B= CB84K< 

FBC?<64 E9>J<S@< &!��; 

5. �4> BCD989?S9FES G7B? CB84K< FBC?<64 A4 EF9A89 �� _ 921 ; 
6.�4><@ B5D4;B@ BEGM9EF6?S9FES <ECOF4A<9 CB8>4K<64RM<I A4EBEB6; 

7. �4> <ECOFO64RFES FBC?<6AO9 H<?PFDO 7DG5B= < FBA>B= BK<EF><; 

8. #B >4><@ CB>4;4F9?S@ <ECOFO64RFES 47D974FO 8<;9?PAB= FBC?<6AB= 

4CC4D4FGDO A4 EF9A89 �� 3 921 . 

�4M<F4 ?45BD4FBDAB= D45BFO BEGM9EF6?S9FES <A8<6<8G4?PAB >4:8O@ 

EFG89AFB@ CD< CD98EF46?9A<< 698GM9@G CD9CB8464F9?R BFK9F4 B 

?45BD4FBDAB= D45BF9, BHBD@?9AAB7B 6 EBBF69FEF6<< E FD95B64A<S@<, 
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