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!4EFBSM<9 @9FB8<K9E><9 G>4;4A<S CB 8<EJ<C?<A9 «"#.04 1?9>FDBF9IA<K9E><9 <;@9D9A<S» 
8?S EC9J<4?PABEF< (>B8, A4;64A<9) EBEF46?9AO 6 EBBF69FEF6<< E FD95B64A<S@< (�"% 
FD9FP97B CB>B?9A<S. 
#D4>F<K9E><9 ;4ASF<S CD98A4;A4K9AO 8?S EFG89AFB6 EC9J<4?PABEF<  09.02.01 �B@CPRF9DAO9 
E<EF9@O < >B@C?9>EO  54;B6B= CB87BFB6><, <;GK4RM<I 8<EJ<C?<AG «"#.04 
1?9>FDBF9IA<K9E><9 <;@9D9A<S ». 
#D4>F<K9E><9 ;484A<S A4CD46?9AO A4 Q>EC9D<@9AF4?PAB9 CB8F69D:89A<9 F9BD9F<K9E><I 
CB?B:9A<= < HBD@<DB64A<9 GK95AOI < CDBH9EE<BA4?PAOI CD4>F<K9E><I G@9A<=, BA< 
EBEF46?SRF 64:AGR K4EFP F9BD9F<K9E>B= < CDBH9EE<BA4?PAB= CD4>F<K9E>B= CB87BFB6>< 
EC9J<4?<EFB6 ED98A97B ;69A4  CB EC9J<4?PABEF< 09.02.01 �B@CPRF9DAO9 E<EF9@O < 
>B@C?9>EO, HBD@<DB64A<R: 
7=4=89:  

 BEAB6AO9 CBASF<S B5 <;@9D9A<SI < 98<A<J4I H<;<K9E><I 69?<K<A; 

 BEAB6AO9 6<8O ED98EF6 <;@9D9A<= < <I >?4EE<H<>4J<R; 

 @9FB8O <;@9D9A<=; 

 @9FDB?B7<K9E><9 CB>4;4F9?< ED98EF6 <;@9D9A<=; 

 6<8O < ECBEB5O BCD989?9A<S CB7D9LABEF9= <;@9D9A<=; 

 CD<AJ<C 89=EF6<S CD<5BDB6 HBD@<DB64A<S EF4A84DFAOI <;@9D<F9?PAOI E<7A4?B6; 

 6?<SA<9 <;@9D<F9?PAOI CD<5BDB6 A4 FBKABEFP <;@9D9A<=; 

 @9FB8O < ECBEB5O 46FB@4F<;4J<< <;@9D9A<= FB>4, A4CDS:9A<S < @BMABEF< 

 C<5=89: 

 >?4EE<H<J<DB64FP BEAB6AO9 6<8O ED98EF6 <;@9D9A<=; 

 CD<@9ASFP BEAB6AO9 @9FB8O < CD<AJ<CO <;@9D9A<=; 

 CD<@9ASFP @9FB8O < ED98EF64 B59EC9K9A<S 98<AEF64 < FBKABEF< <;@9D9A<=; 

 CD<@9ASFP 4A4?B7B6O9 < J<HDB6O9 <;@9D<F9?PAO9 CD<5BDO, <;@9D<F9?PAO9 79A9D4FBDO; 

 CD<@9ASFP 79A9D4FBDO LG@B6OI E<7A4?B6, 4>GEF<K9E><9 <;?GK4F9?<, <;@9D<F9?< LG@4 < 
6<5D4J<=, <;@9D<F9?PAO9 @<>DBHBAO, 6<5DB84FK<><; 

 CD<@9ASFP @9FB8<K9E><9 BJ9A>< ;4M<M9AABEF< <AHBD@4J<BAAOI B5N9>FB6; 

 %B89D:4A<9 8<EJ<C?<AO 8B?:AB 5OFP BD<9AF<DB64AB A4 CB87BFB6>G EFG89AFB6 > 
B6?489A<R CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@< (#�): 
#� 1.4. #DB6B8<FP <;@9D9A<S C4D4@9FDB6 CDB9>F<DG9@OI GEFDB=EF6 < BCD989?SFP CB>4;4F9?< 
A489:ABEF<. 
#� 2.2. #DB<;6B8<FP F9EF<DB64A<9, BCD989?9A<9 C4D4@9FDB6 < BF?48>G @<>DBCDBJ9EEBDAOI 
E<EF9@. 
#� 3.1. #DB6B8<FP >BAFDB?P C4D4@9FDB6, 8<47ABEF<>G < 6BEEF4AB6?9A<9 D45BFBECBEB5ABEF< 
>B@CPRF9DAOI E<EF9@ < >B@C?9>EB6. 
 � CDBJ9EE9 BE6B9A<S 8<EJ<C?<AO G EFG89AFB6 8B?:AO HBD@<DB64FP  
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B5M<9 >B@C9F9AJ<< ("�) (#D<?B:9A<9 2): 
"� 1. #BA<@4FP EGMABEFP < EBJ<4?PAGR ;A4K<@BEFP E6B9= 5G8GM9= CDBH9EE<<, CDBS6?SFP > 
A9= GEFB=K<6O= <AF9D9E. 
"� 2. "D74A<;B6O64FP EB5EF69AAGR 89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < ECBEB5O 
6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, BJ9A<64FP <I QHH9>F<6ABEFP < >4K9EF6B. 
"� 3. #D<A<@4FP D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI < A9EF< ;4 A<I 
BF69FEF69AABEFP. 
"� 4. "EGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<, A9B5IB8<@B= 8?S QHH9>F<6AB7B 
6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, CDBH9EE<BA4?PAB7B < ?<KABEFAB7B D4;6<F<S. 
"� 5. �ECB?P;B64FP <AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 
"� 6. $45BF4FP 6 >B??9>F<69 < >B@4A89, QHH9>F<6AB B5M4FPES E >B??974@<, DG>B6B8EF6B@, 
CBFD95<F9?S@<. 
"� 7. �D4FP A4 E95S BF69FEF69AABEFP ;4 D45BFG K?9AB6 >B@4A8O (CB8K<A9AAOI), D9;G?PF4F 
6OCB?A9A<S ;484A<=. 
"� 8. %4@BEFBSF9?PAB BCD989?SFP ;484K< CDBH9EE<BA4?PAB7B < ?<KABEFAB7B D4;6<F<S, 
;4A<@4FPES E4@BB5D4;B64A<9@, BEB;A4AAB C?4A<DB64FP CB6OL9A<9 >64?<H<>4J<<. 
"� 9. "D<9AF<DB64FPES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF< 
 

�OCB?A9AA4S D45BF4 8B?:A4 5OFP CD98EF46?9A4 6 6<89 BFK9F4 CB ;484AAB= HBD@9. 
$9;G?PF4F 6OCB?A9A<S CD4>F<K9E><I ;484A<= BJ9A<649FES  3 ;4K9F/A9;4K9F. 
�D<F9D<S@< BJ9A>< E?G:4F  <ECB?P;B64A<9 BEAB6AOI @9FB8B6 < CD<9@B6, CD98EF46?9AAOI 6 
84AAB@ @9FB8<K9E>B@ CBEB5<<.  
% GKёFB@ 6OL9<;?B:9AAB7B 6 84AAOI @9FB8<K9E><I G>4;4A<SI CD<6989AB 19 CD4>F<K9E><I 
;4ASF<=. 
�4:8B9 CD4>F<K9E>B9 ;4ASF<9 EB89D:<F J9?P, @9FB8<K9E>B9 DG>B6B8EF6B > 6OCB?A9A<R, 
C9D9K9AP BEA4M9A<S D45BFO, EB89D:4A<9 D45BFO, >BAFDB?PAO9 6BCDBEO.  
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  &9@4 1.3.  9FDB?B7<K9E><9 CB>4;4F9?< ED98EF6 <;@9D9A<=. 
#D4>F<K9E>B9 ;4ASF<9 71 $4EK9F CB7D9LABEF< D9;G?PF4F4 >BE69AAB7B <;@9D9A<S. 
&9@4 1.4. #B7D9LABEF< <;@9D9A<=. 
#D4>F<K9E>B9 ;4ASF<9 72 ,>4?O Q?9>FD<K9E><I CD<5BDB6. $4EK9F CB7D9LABEF9= <;@9D9A<= 
Q?9>FD<K9E><I 69?<K<A 

#D4>F<K9E>B9 ;4ASF<9 73 �?<SA<9 <;@9D<F9?PAOI CD<5BDB6 A4 FBKABEFP <;@9D9A<S. 
&9@4 1.5. �A4?B7B6O9 Q?9>FDB<;@9D<F9?PAO9 CD<5BDO  
#D4>F<K9E>B9 ;4ASF<9 74 1?9>FDB@9I4A<K9E><9 CD<5BDO 8?S <;@9D9A<S Q?9>FD<K9E><I 
69?<K<A 
#D4>F<K9E>B9 ;4ASF<9 75 �O5BD CD<5BDB6, <ECB?P;G9@OI 8?S BCD989?9A<S C4D4@9FDB6 
Q?9>FD<K9E>B= J9C< 
#D4>F<K9E>B9 ;4ASF<9 76 �;@9D<F9?PAO9 @9I4A<;@O 4A4?B7B6OI CD<5BDB6 < D4EL<D9A<9 
CD989?B6 <;@9D9A<S 4@C9D@9FDB6 
#D4>F<K9E>B9 ;4ASF<9 77 #DB69D>4 4A4?B7B6OI CD<5BDB6 < D4EL<D9A<9 CD989?B6 <;@9D9A<S 
6B?PF@9FDB6 
#D4>F<K9E>B9 ;4ASF<9 78 1?9>FDBAAO= J<HDB6B= 6B?PF@9FD  �7 3 26 

&9@4 1.6.  �;@9D9A<9 FB>4, A4CDS:9A<S < @BMABEF<  
#D4>F<K9E>B9 ;4ASF<9 79 %BEF46?9A<9 Q?9>FD<K9E>B= EI9@O E <;@9D<F9?PAO@< CD<5BD4@< 
8?S <;@9D9A<S FB>4, A4CDS:9A<S < @BMABEF<. 
&9@4 1.7 �;@9D9A<9 C4D4@9FDB6 < I4D4>F9D<EF<> Q?9>FDBF9IA<K9E><I J9C9= < >B@CBA9AFB6  
#D4>F<K9E>B9 ;4ASF<9 710 $9;BA4AEAO9 @9FB8O <;@9D9A<S C4D4@9FDB6 ?<A9=AOI 
>B@CBA9AFB6. 
#D4>F<K9E>B9 ;4ASF<9 711 �;@9D9A<9 C4D4@9FDB6 C4EE<6AOI Q?9@9AFB6 Q?9>FD<K9E><I 
J9C9=. 
#D4>F<K9E>B9 ;4ASF<9 712 �;@9D9A<9 EBCDBF<6?9A<S >BE69AAO@ @9FB8B@ 

&9@4 1.8 �EE?98B64A<9 < <;@9D9A<9 C4D4@9FDB6 < HBD@O E<7A4?B6  
#D4>F<K9E>B9 ;4ASF<9 713 �;GK9A<9 F9IA<K9E>B= 8B>G@9AF4J<< < BD74AB6 GCD46?9A<S 
Q?9>FDBAAB7B BEJ<??B7D4H4 
#D4>F<K9E>B9 ;4ASF<9 714 #D<@9A9A<9 BEJ<??B7D4H4 8?S <EE?98B64A<S E<7A4?4 < 
BCD989?9A<S 97B C4D4@9FDB6. (<7GDO �<EE4:G. 
#D4>F<K9E>B9 ;4ASF<9 715 $45BF4 E BEJ<??B7D4HB@. �;@9D9A<9 A4CDS:9A<S, K4EFBFO < 
E86<74 H4;. 
#D4>F<K9E>B9 ;4ASF<9 716 �9A9D4FBD E<7A4?B6 A<;>BK4EFBFAO= �3-36� 

#D4>F<K9E>B9 ;4ASF<9 717 �;GK9A<9 GEFDB=EF64 < CD<AJ<C4 D45BFO ;6G>B6B7B 79A9D4FBD4. 
#D4>F<K9E>B9 ;4ASF<9 718 �;GK9A<9 GEFDB=EF64 < CD<AJ<C4 D45BFO 79A9D4FBD4 >4K4RM9= 
K4EFBFO < E<7A4?B6 EC9J. HBD@O.  
#D4>F<K9E>4S D45BF4  7 19 �;GK9A<9 GEFDB=EF64 < CD<AJ<C4 D45BFO 79A9D4FBD4 LG@B6OI < 
LG@BCB8B5AOI E<7A4?B6. 
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#D4>F<K9E>4S D45BF4 71 

$4EK9F CB7D9LABEF< D9;G?PF4F4 >BE69AAB7B <;@9D9A<S  

 

*9?P D45BFO: "CD989?9A<9 ED98A94D<H@9F<K9E>4S CB7D9LABEFP  45EB?RFAB= BL<5>< 
<;@9D9A<S. $4EK9F ED98A9= 45EB?RFAB= BL<5><. "CD989?9A<9 BFABE<F9?PAB= CB7D9LABEF< 
<;@9D9A<= < D4EK9F EF9C9A< FBKABEF< CDB6989AAOI <;@9D9A<=. #B7D9LABEFP @9FB84 <?< 
CD<5BDA4S CB7D9LABEFP. $4EK9F CD<5BDAB= CB7D9LABEF< >BE69AAOI <;@9D9A<= E  
<ECB?P;B64A<9@ CD46<?4 CD<5?<:9AAOI 6OK<E?9A<=. %HBD@G?<DB64FP 6O6B8O B  FBKABEF< 
6OK<E?9A<=. #D46<?4 B>DG7?9A<S K<E9?. 

1.1 %D98A94D<H@9F<K9E>4O CB7D9LABEFP. �4> G:9 BF@9K4?BEP D4APL9, <;@9D9A<S 
CD<AJ<C<4?PAB A9 @B7GF 5OFP 45EB?RFAB FBKAO@<. #BQFB@G 6 IB89 <;@9D9A<S 6B;A<>49F 
;484K4 B5 BCD989?9A<< <AF9D64?4, 6 >BFBDB@ 69DBSFA99 6E97B A4IB8<FES <EF<AAB9 ;A4K9A<9 
<;@9DS9@B= 69?<K<AO. &4>B= <AF9D64? G>4;O64RF 6 6<89 45EB?RFAB= BL<5>< <;@9D9A<S. 

�E?< CD98CB?B:<FP, KFB 7DG5O9 CDB@4I< 6 <;@9D9A<SI GEFD4A9AO, 4 E<EF9@4F<K9E><9 
BL<5>< E6989AO > @<A<@G@G FM4F9?PAB= A4EFDB=>B= CD<5BDB6 < 6E9= GEF4AB6>< < A9 
S6?SRFES BCD989?SRM<@<, FB D9;G?PF4FO <;@9D9A<= 5G8GF, 6 BEAB6AB@, EB89D:4FP FB?P>B 
E?GK4=AO9 CB7D9LABEF<, >BFBDO9 S6?SRFES ;A4>BC9D9@9AAO@< 69?<K<A4@<. #BQFB@G, 9E?< 
CDB6989AB A9E>B?P>B CB6FBDAOI <;@9D9A<= B8AB= < FB= :9 69?<K<AO, FB A4<5B?99 
69DBSFAO@ ;A4K9A<9@ <;@9DS9@B= 69?<K<AO S6?S9FES 99 ED98A94D<H@9F<K9E>B9 ;A4K9A<9: 

 

  (1) 

 789 ai, - ;A4K9A<9 BF89?PAOI <;@9D9A<=, n - K<E?B CDB6989AAOI <;@9D9A<=. 

#B7D9LABEFPR <?< 45EB?RFAB= BL<5>B= BF89?PAB7B <;@9D9A<S A4;O64RF D4;ABEFP 
@9:8G ;A4K9A<9@, CB?GK9AAO@ 6 84AAB@ <;@9D9A<<, < ED98A94D<H@9F<K9E><@ ;A4K9A<9@ 
<;@9DS9@B= 69?<K<AO: 

 

(2) 

 %D98A9= 45EB?RFAB= BL<5>B= A4;O649FES ED98A94D<H@9F<K9E>B9 @B8G?9= 45EB?RFAOI 
BL<5B> BF89?PAOI <;@9D9A<=: 

 

  (3) 

#D< 8BEF4FBKAB 5B?PLB@ K<E?9 <;@9D9A<= E?GK4=AO9 BL<5>< 6B;A<>4RF E D46AB= 
69DBSFABEFPR >4> 6 EFBDBAG G69?<K9A<S, F4> < 6 EFBDBAG G@9APL9A<S <;@9DS9@B= 69?<K<AO, 
FB 9EFP @B:AB EK<F4FP, KFB <EF<AAB9 ;A4K9A<9 <;@9DS9@B= 69?<K<AO ;4>?RK9AB 6 <AF9D64?9 

 

(4) 

#BE?98A99 A9D469AEF6B B5OKAB CD<ASFB ;4C<EO64FP >4> B>BAK4F9?PAO= D9;G?PF4F <;@9D9A<S 
E?98GRM<@ B5D4;B@: 
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  (5) 

789 45EB?RFA4S CB7D9LABEFP aED 8B?:A4 6OK<E?SFPES (B>DG7?SFPES) E FBKABEFPR 8B B8AB=-

86GI ;A4K4M<I J<HD. �5EB?RFA4S BL<5>4 CB>4;O649F, 6 >4>B@ ;A4>9 K<E?4 EB89D:4FES 
A9FBKABEF<, CBQFB@G 6 6OD4:9A<< 8?S 4ED BEF46?SRF 6E9 69DAO9 J<HDO < B8AG 
EB@A<F9?PAGR. &B 9EFP ED98A99 ;A4K9A<9 < ED98ASS BL<5>4 <;@9DS9@B= 69?<K<AO 8B?:AO 
6OK<E?SFPES 8B J<HDO B8AB7B < FB7B :9 D4;DS84. !4CD<@9D: g = (9,78 ± 0,24) @/E2. 

"FABE<F9?PA4O CB7D9LABEFP. �5EB?RFA4S BL<5>4 BCD989?S9F <AF9D64? A4<5B?99 
69DBSFAOI ;A4K9A<= <;@9DS9@B= 69?<K<AO, AB A9 I4D4>F9D<;G9F EF9C9AP FBKABEF< 
CDB<;6989AAOI <;@9D9A<=. !4CD<@9D, D4EEFBSA<9 @9:8G A4E9?9AAO@< CGA>F4@<, 
<;@9D9AAB9 E FBKABEFPR 8B A9E>B?P><I @9FDB6, @B:AB BFA9EF< > 69EP@4 FBKAO@ <;@9D9A<S@, 
6 FB 6D9@S >4> <;@9D9A<9 8<4@9FD4 CDB6B?B>< E FBKABEFPR 8B 1 @@, 6 5B?PL<AEF69 E?GK496 
5G89F S6?SFPES 69EP@4 CD<5?<:9AAO@ <;@9D9A<9@. 

%F9C9AP FBKABEF< CDB6989AAOI <;@9D9A<= I4D4>F9D<;G9F BFABE<F9?PA4S CB7D9LABEFP. 

%D98A9= BFABE<F9?PAB= CB7D9LABEFPR <?< CDBEFB BFABE<F9?PAB= BL<5>B= <;@9D9A<S 
A4;O649FES BFABL9A<9 ED98A9= 45EB?RFAB= BL<5>< <;@9D9A<S > ED98A9@G ;A4K9A<R 
<;@9DS9@B= 69?<K<AO: 

 

  (6) 

<?< 6OD4:9AA4S 6 CDBJ9AF4I 

 

  (7) 

"FABE<F9?PA4S BL<5>4 S6?S9FES 59;D4;@9DAB= 69?<K<AB= < B5OKAB 6OD4:49FES 6 CDBJ9AF4I. 

1.2 #B7D9LABEFP @9FB84 <?< CD<5BDA4S CB7D9LABEFP. %D98A94D<H@9F<K9E>B9 ;A4K9A<9 
<;@9DS9@B= 69?<K<AO F9@ 5?<:9 > <EF<AAB@G, K9@ 5B?PL9 CDB6989AB <;@9D9A<=. #D< QFB@ 
45EB?RFA4S CB7D9LABEFP <;@9D9A<S E G69?<K9A<9@ <I K<E?4 EFD9@<FES > ;A4K9A<R, >BFBDB9 
BCD989?S9FES @9FB8B@ <;@9D9A<S < F9IA<K9E><@< I4D4>F9D<EF<>4@< <ECB?P;G9@OI 
CD<5BDB6. 

#B7D9LABEFP @9FB84 <?< CD<5BDAGR CB7D9LABEFP @B:AB D4EEK<F4FP CB B8ABD4;B6B@G 
<;@9D9A<R, ;A4S >?4EE FBKABEF< CD<5BD4 <?< 8DG7<9 84AAO9 F9IA<K9E>B7B C4ECBDF4 CD<5BD4, 
6 >BFBDB@ G>4;O649FES ?<5B >?4EE FBKABEF< CD<5BD4, ?<5B 97B 45EB?RFA4S <?< 
BFABE<F9?PA4S CB7D9LABEFP <;@9D9A<S. 

�?4EE FBKABEF< CD<5BD4 6OD4:49F 6 CDBJ9AF4I AB@<A4?PAGR BFABE<F9?PAGR BL<5>G 
CD<5BD4, FB 9EFP BFABE<F9?PAGR BL<5>G <;@9D9A<S, >B784 <;@9DS9@4S 69?<K<A4 D46A4 
CD989?PAB@G 8?S 84AAB7B CD<5BD4 ;A4K9A<R 

 

  (8) 
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�?4EE FBKABEF< G>4;O649FES A4 L>4?9 CD<5BD4 J<HDB=, B56989AAB= >DG:BK>B@. %B7?4EAB 
�"%&G 6E9 Q?9>FDB<;@9D<F9?PAO9 CD<5BDO D4;89?SRFES A4 8 >?4EEB6: 0,05; 0,1; 0,2; 0,5; 1.0 
1,5; 2,5; 4,0. 

�5EB?RFA4S CB7D9LABEFP CD<5BD4 D46A4 CD989?PAB@G 8?S 84AAB7B CD<5BD4 ;A4K9A<R 
<;@9DS9@B= 69?<K<AO, G@AB:9AAB@G A4 >?4EE FBKABEF< (�) < D4;89?9AAB@G A4 100: 

 

  (9) 

�5EB?RFA4S CB7D9LABEFP CD<5BD4 A9 ;46<E<F BF ;A4K9A<S <;@9DS9@B= 69?<K<AO. 

"FABE<F9?PA4S CB7D9LABEFP CD<5BD4 (CB BCD989?9A<R): 

 

  (10) 

BF>G84 6<8AB, KFB BFABE<F9?PA4S CD<5BDA4S BL<5>4 F9@ @9APL9, K9@ 5?<:9 ;A4K9A<9 
<;@9DS9@B= 69?<K<AO > CD989?G <;@9D9A<S 84AAB7B CD<5BD4. #BQFB@G D9>B@9A8G9FES 
CB85<D4FP CD<5BDO F4>, KFB5O <;@9DS9@4S 69?<K<A4 EBEF46?S?4 60 -90% BF 69?<K<AO, A4 
>BFBDGR D4EEK<F4A CD<5BD. #D< D45BF9 E @AB7BCD989?PAO@< CD<5BD4@< FB:9 E?98G9F 
EFD9@<FPES > FB@G, KFB5O BFEK9F CDB<;6B8<?ES 6B 6FBDB= CB?B6<A9 L>4?O. 

#D< D45BF9 E CDBEFO@< CD<5BD4@< (?<A9=>4, @9A;GD>4 < F.C.), >?4EEO FBKABEF< < 
CB7D9LABEF< >BFBDOI A9 BCD989?9AO F9IA<K9E><@< I4D4>F9D<EF<>4@<, 45EB?RFAGR 
CB7D9LABEFP CDS@OI <;@9D9A<= CD<A<@4RF D46AB= CB?B6<A9 J9AO 89?9A<S 84AAB7B 
CD<5BD4. (*9AB= 89?9A<S A4;O64RF ;A4K9A<9 <;@9DS9@B= 69?<K<AO CD< CB>4;4A<SI CD<5BD4 
6 B8AB 89?9A<9). 

#D<5BDAGR CB7D9LABEFP >BE69AAOI <;@9D9A<= @B:AB D4EEK<F4FP, <ECB?P;GS CD46<?4 
CD<5?<:9AAOI 6OK<E?9A<=. � BEAB69 6OK<E?9A<S CB7D9LABEF< >BE69AAOI <;@9D9A<= ?9:4F 
864 GE?B6<S (CD98CB?B:9A<S): 

1. �5EB?RFAO9 BL<5>< <;@9D9A<= 6E9784 BK9AP @4?O CB ED46A9A<R E <;@9DS9@O@< 
69?<K<A4@<. #BQFB@G 45EB?RFAO9 BL<5>< (6 F9BD<<) @B:AB D4EE@4FD<64FP >4> 59E>BA9KAB 
@4?O9 CD<D4M9A<S <;@9DS9@OI 69?<K<A, < BA< @B7GF 5OFP ;4@9A9AO EBBF69FEF6GRM<@< 
8<HH9D9AJ<4?4@<. 

2. �E?< H<;<K9E>4S 69?<K<A4, >BFBDGR BCD989?SRF >BE69AAO@ CGF9@, S6?S9FES HGA>J<9= 
B8AB= <?< A9E>B?P><I A9CBED98EF69AAB <;@9DS9@OI 69?<K<A, FB 45EB?RFA4S BL<5>4 
HGA>J<<, B5GE?B6?9AA4S 59E>BA9KAB @4?O@< CD<D4M9A<S@<, S6?S9FES F4>:9 59E>BA9KAB 
@4?B= 69?<K<AB=. 

#D< G>4;4AAOI 8BCGM9A<SI 45EB?RFAGR < BFABE<F9?PAGR CB7D9LABEFP @B:AB D4EEK<F4FP, 
<ECB?P;GS <;69EFAO9 6OD4:9A<S <; F9BD<< 8<HH9D9AJ<4?PAB7B <EK<E?9A<S HGA>J<= @AB7<I 
C9D9@9AAOI: 

 

  (11) 
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  (12) 

�5EB?RFAO9 BL<5>< A9CBED98EF69AAOI <;@9D9A<= @B7GF <@9FP ;A4>< "C?RE" <?< "@<AGE", 
AB >4>B= <@9AAB - A9<;69EFAB. #BQFB@G CD< BCD989?9A<< CB7D9LABEF9= D4EE@4FD<649FES 
A4<5B?99 A96O7B8AO= E?GK4=, >B784 BL<5>< CDS@OI <;@9D9A<= BF89?PAOI 69?<K<A <@9RF 
B8<A < FBF :9 ;A4>, FB 9EFP 45EB?RFA4S BL<5>4 <@99F @4>E<@4?PAB9 ;A4K9A<9. #BQFB@G CD< 
D4EK9F9 CD<D4M9A<= HGA>J<< f(x1 ,x2 ,&,In) CB HBD@G?4@ (11) < (12) K4EFAO9 CD<D4M9A<S 
8B?:AO E>?48O64FPES CB 45EB?RFAB= 69?<K<A9. &4><@ B5D4;B@, <ECB?P;GS 
CD<5?<:9A<9 DIi j dxi, < 6OD4:9A<S (11) < (12), 8?S 59E>BA9KAB @4?OI 
CD<D4M9A<= D4 @B:AB ;4C<E4FP: 

 

  (13) 

 

  (14) 

  

�89EP: 4 - >BE69AAB <;@9DS9@4S H<;<K9E>4S 69?<K<A4, FB 9EFP BCD989?S9@4S CB D4EK9FAB= 
HBD@G?9, D4 - 45EB?RFA4S BL<5>4 99 <;@9D9A<S, I1, I2,...In; DI1,Dx2,..., DIn, - H<;<K9E><9 
69?<K<AO CDS@OI <;@9D9A<= < <I 45EB?RFAO9 BL<5>< EBBF69FEF69AAB. 

&4><@ B5D4;B@: 4) 45EB?RFA4S BL<5>4 >BE69AAB7B @9FB84 <;@9D9A<S D46A4 EG@@9 @B8G?9= 
CDB<;6989A<= K4EFAOI CDB<;6B8AOI HGA>J<< <;@9D9A<S < EBBF69FEF6GRM<I 45EB?RFAOI 
BL<5B> CDS@OI <;@9D9A<=; 5) BFABE<F9?PA4S BL<5>4 >BE69AAB7B @9FB84 <;@9D9A<S D46A4 
EG@@9 @B8G?9= 8<HH9D9AJ<4?B6 BF ?B74D<H@4 A4FGD4?PAB7B HGA>J<< <;@9D9A<S, 
BCD989?S9@B= D4EK9FAB= HBD@G?B=. 

�OD4:9A<S (13) < (14) CB;6B?SRF D4EEK<F4FP 45EB?RFAO9 < BFABE<F9?PAO9 CB7D9LABEF< CB 
B8ABD4;B6B@G <;@9D9A<R. �4@9F<@, KFB 8?S EB>D4M9A<S D4EK9FB6 CB G>4;4AAO@ HBD@G?4@ 
8BEF4FBKAB D4EEK<F4FP B8AG <; CB7D9LABEF9= (45EB?RFAGR <?< BFABE<F9?PAGR), 4 8DG7GR 
D4EEK<F4FP, <ECB?P;GS CDBEFGR E6S;P @9:8G A<@<: 

 

(15) 

!4 CD4>F<>9 K4M9 CB?P;GRFES HBD@G?B= (13), F4> >4> CD< ?B74D<H@<DB64A<< D4EK9FAB= 
HBD@G?O CDB<;6989A<S D4;?<KAOI 69?<K<A CD9B5D4;GRFES 6 EBBF69FEF6GRM<9 EG@@O, 4 
EF9C9AAO9 < CB>4;4F9?PAO9 HGA>J<< CD9B5D4;GRFES 6 CDB<;6989A<S, KFB A4@AB7B GCDBM49F 
CDBJ9EE 8<HH9D9AJ<DB64A<S. 

�?S CD4>F<K9E>B7B DG>B6B8EF64 CB D4EK9FG CB7D9LABEF< >BE69AAB7B @9FB84 <;@9D9A<S 
@B:AB CB?P;B64FPES E?98GRM<@ CD46<?B@: 

+FB5O 6OK<E?<FP BFABE<F9?PAGR BL<5>G >BE69AAB7B @9FB84 <;@9D9A<S, AG:AB: 

1. "CD989?<FP 45EB?RFAO9 BL<5>< (CD<5BDAO9 <?< ED98A<9) CDS@OI <;@9D9A<=. 

2. #DB?B74D<H@<DB64FP D4EK9FAGR (D45BKGR) HBD@G?G. 
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3. #D<A<@4S 69?<K<AO CDS@OI <;@9D9A<= ;4 A9;46<E<@O9 C9D9@9AAO9, A4=F< CB?AO= 
8<HH9D9AJ<4? BF CB?GK9AAB7B 6OD4:9A<S. 

4. %?B:<FP 6E9 K4EFAO9 8<HH9D9AJ<4?O CB 45EB?RFAB= 69?<K<A9, ;4@9A<6 6 A<I 
8<HH9D9AJ<4?O C9D9@9AAOI EBBF69FEF6GRM<@< 45EB?RFAO@< BL<5>4@< CDS@OI 
<;@9D9A<=. 

5. �ECB?P;GS CB?GK9AAB9 6OD4:9A<9, D4EEK<F4FP BFABE<F9?PAGR CB7D9LABEFP. 

6. #B HBD@G?9 (15) D4EEK<F4FP 45EB?RFAGR BL<5>G. 

!4CD<@9D, C?BFABEFP F9?4 J<?<A8D<K9E>B= HBD@O 6OK<E?S9FES CB HBD@G?9: 

 

  (16) 

789 m, D, h - <;@9DS9@O9 69?<K<AO. 

#B?GK<@ HBD@G?G 8?S D4EK9F4 CB7D9LABEF9=. 

1. �EIB8S <; <ECB?P;G9@B7B B5BDG8B64A<S, BCD989?S9@ 45EB?RFAO9 CB7D9LABEF< <;@9D9A<S 
@4EEO, 8<4@9FD4 < 6OEBFO J<?<A8D4 (&m, &D, &h EBBF69FEF69AAB). 

2. �B74D<H@<DG9@ 6OD4:9A<9 (16): 

 

3. �<HH9D9AJ<DG9@: 

 

4. �4@9ASS 8<HH9D9AJ<4? A9;46<E<@OI C9D9@9AAOI A4 45EB?RFAO9 BL<5>< < E>?48O64S 
@B8G?< K4EFAOI CD<D4M9A<=, CB?GK49@: 

 

5. �ECB?P;GS K<E?9AAO9 ;A4K9A<S m, D, h, D, m, h, D4EEK<FO649@ �. 

6. �OK<E?S9@ 45EB?RFAGR BL<5>G 

 

789 r D4EEK<F4AB CB HBD@G?9 (16). 

#D98?4749@ E4@<@ G598<FPES, KFB 6 E?GK49 CB?B7B J<?<A8D4 <?< FDG5>< E 6AGFD9AA<@ 
8<4@9FDB@ D1 < 6A9LA<@ 8<4@9FDB@ D2 

 

� D4EK9FG BL<5>< @9FB84 <;@9D9A<S (CDS@B7B <?< >BE69AAB7B) CD<IB8<FES CD<5974FP 6 
E?GK4SI, >B784 @AB7B>D4FAO9 <;@9D9A<S ?<5B A96B;@B:AB CDB69EF< 6 B8A<I < F9I :9 
GE?B6<SI, ?<5B BA< ;4A<@4RF @AB7B 6D9@9A<. 



11 

 

�E?< BCD989?9A<9 CB7D9LABEF< <;@9D9A<S S6?S9FES CD<AJ<C<4?PAB= ;484K9=, FB B5OKAB 
<;@9D9A<S CDB6B8SF @AB7B>D4FAB < 6OK<E?SRF < ED98A94D<H@9F<K9E>GR CB7D9LABEFP < 
CB7D9LABEFP @9FB84 (CD<5BDAGR CB7D9LABEFP). � B>BAK4F9?PAB@ D9;G?PF4F9 G>4;O64RF 
5B?PLGR <; A<I. 

" FBKABEF< 6OK<E?9A<= 

"L<5>4 D9;G?PF4F4 BCD989?S9FES A9 FB?P>B A9FBKABEFS@< <;@9D9A<= AB < A9FBKABEFS@< 
6OK<E?9A<=. �OK<E?9A<S A9B5IB8<@B CDB6B8<FP F4>, KFB5O <I BL<5>4 5O?4 A4 CBDS8B> 
@9APL9 BL<5>< D9;G?PF4F4 <;@9D9A<=. �?S QFB7B 6ECB@A<@ CD46<?4 @4F9@4F<K9E>B7B 
89=EF6<S E CD<5?<:ёAAO@< K<E?4@<. 

$9;G?PF4FO <;@9D9A<= 3 CD<5?<:ёAAO9 K<E?4. � CD<5?<:ёAAB@ K<E?9 6E9 J<HDO 8B?:AO 
5OFP 69DAO@<. #BE?98A9= 69DAB= J<HDB= CD<5?<:ёAAB7B K<E?4 EK<F49FES F4>4S J<HD4, 
BL<5>4 6 >BFBDB= A9 CD96OL49F B8AB= 98<A<JO 9ё D4;DS84. �E9 J<HDO BF 1 8B 9 < 0, 9E?< BA 
EFB<F 6 E9D98<A9 <?< 6 >BAJ9 K<E?4, A4;O64RFES ;A4K4M<@<. � K<E?9 2330 - 4 ;A4K4M<I 
J<HDO, 4 6 K<E?9 6,1×102 3 FB?P>B 869, 6 K<E?9 0,0503 3 FD<, F4> >4> AG?< E?964 BF CSFёD>< 
A9;A4K4M<9. �4C<EP K<E?4 2,39 B;A4K49F, KFB 69DAO 6E9 ;A4>< 8B 6FBDB7B CBE?9 ;4CSFB=, 4 
;4C<EP 6 1,2800 3 KFB 69DAB F4>:9 < FD9F<= < K9F6ёDFO= ;A4><. � K<E?9 1,90 FD< ;A4K4M<I 
J<HDO < QFB ;A4K<F, KFB CD< <;@9D9A<< @O GK<FO64?< A9 FB?P>B 98<A<JO, AB < 89ESFO9 < 
EBFO9, 4 6 K<E?9 1,9 3 FB?P>B 869 ;A4K4M<I J<HDO < QFB ;A4K<F, KFB @O GK<FO64?< J9?O9 < 
89ESFO9 < FBKABEFP QFB7B K<E?4 6 10 D4; @9APL9. 

 #D46<?4 B>DG7?9A<S K<E9? 

#D< B>DG7?9A<< BEF46?SRF ?<LP 69DAO9 ;A4><, BEF4?PAO9 BF5D4EO64RFES. 

1. ">DG7?9A<9 8BEF<749FES CDBEFO@ BF5D4EO64A<9@ J<HD, 9E?< C9D64S <; BF5D4EO649@OI 
J<HD @9APL9, K9@ 5. 

2. �E?< C9D64S <; BF5D4EO649@OI J<HD 5B?PL9, K9@ 5, FB CBE?98ASS J<HD4 G69?<K<649FES A4 
98<A<JG. #BE?98ASS J<HD4 G69?<K<649FES F4>:9 < 6 FB@ E?GK49, >B784 C9D64S <; 
BF5D4EO649@OI J<HD 5, 4 ;4 A9= 9EFP B8A4 <?< A9E>B?P>B J<HD, BF?<KAOI BF AG?S. 

!4CD<@9D, D4;?<KAO9 B>DG7?9A<S K<E?4 35,856 5G8GF: 35,9; 36. 

3. �E?< BF5D4EO649@4S J<HD4 5, 4 ;4 A9= A9F ;A4K4M<I J<HD, FB B>DG7?9A<9 CDB<;6B8<FES A4 
5?<:4=L99 KёFAB9 K<E?B, FB 9EFP, CBE?98ASS EBID4AS9@4S J<HD4 BEF4ёFES A9<;@9AAB=, 9E?< 
BA4 KёFA4S < G69?<K<649FES A4 98<A<JG, 9E?< BA4 A9KёFA4S. 

!4CD<@9D, 0,435 B>DG7?S9@ 8B 0,44; 0,365 B>DG7?S9@ 8B 0,36. 

 

 

 

 

 

#D4>F<K9E>4S D45BF4 7 2 / 3 
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,>4?O Q?9>FD<K9E><I CD<5BDB6. $4EK9F CB7D9LABEF< D9;G?PF4F4 >BE69AAB7B 
<;@9D9A<S. �?<SA<9 <;@9D<F9?PAOI CD<5BDB6 A4 FBKABEFP <;@9D9A<S. 

 
*9?P D45BFO: "CD989?9A<9 BEAB6AOI C4D4@9FDB6 CD<5BDB6. $4EL<HDB6O64A<9  E<@6B?B6, 
A4A9EёAAOI A4 L>4?O CD<5BDB6. "CD989?9A<9 ;A4K9A<= <;@9DS9@OI Q?9>FD<K9E><I 69?<K<A, 
EBBF69FEF6GRM<I CB?B:9A<S@ EFD9?B> A4 L>4?4I CD<5BDB6. "CD989?9A<9 CB7D9LABEF9= 
<;@9D9A<S G8 Q?9>FD<K9E>B= 69?<K<AO CD<5BD4@<. #DB6989A<9 ED46A<F9?PAB7B  4A4?<;4 
CD<5BDB6 E G>4;4A<9@ <I BFABE<F9?PAOI 8BEFB<AEF6 < A98BEF4F>B6. 
 

���%%�(���*�3 1���&$"�� �$�&��0!/) #$��"$"� 

 

1?9>FDB<;@9D<F9?PAO9 CD<5BDO @B:AB >?4EE<H<J<DB64FP E?98GRM<@ B5D4;B@: 
1) CB HGA>J<BA4?PAB@G CD<;A4>G (EB5<D4RM<9, B5D454FO64RM<9 < (CD98BEF46?SRM<9 
<;@9D<F9?PAGR <AHBD@4J<R; 4FF9EFGRM<9 < CB69DSRM<9); 

2) CB ECBEB5G CD98EF46?9A<S D9;G?PF4FB6 <;@9D9A<S (CB>4;O64RM<9 < D97<EFD<DGRM<9); 

3) CB @9FB8G <;@9D9A<S (A9CBED98EF69AAB BJ9A<64RM<9 < ED46A<64RM<9); 

4) CB ECBEB5G CD<@9A9A<S < >BAEFDG>J<< (M<FB6O9, C9D9ABEAO9, EF4J<BA4DAO9); 

5) CB FBKABEF< <;@9D9A<S (<;@9D<F9?PAO9, 6 >BFBDOI ABD@<DGRFES CB7D9LABEF<; 
<A8<>4FBDAO9 <?< 6A9>?4EEAO9, 6 >BFBDOI CB7D9LABEFP <;@9D9A<S 5B?PL9 
CD98GE@4FD<649@B= EF4A84DF4@<; G>4;O64RM<9, 6 >BFBDOI CB7D9LABEFP A9 ABD@<DG9FES); 

6) CB CD<AJ<CG 89=EF6<S <?< H<;<K9E>B@G S6?9A<R, CB?B:9AAB@G 6 BEAB6G D45BFO 
CD<5BD4 
(Q?9>FDB@9I4A<K9E><9, Q?9>FDBAAO9, Q?9>FDBI<@<K9E><9). 

 

"%!"�!/�  �&"�/ �� �$�!�3 1���&$�+�%��) ����+�! 

�?S <;@9D9A<S D4;?<KAOI Q?9>FD<K9E><I 69?<K<A, A4CD<@9D FB>4 <?< 
A4CDS:9A<S, A4<5B?PL99 
D4ECDBEFD4A9A<9 <@9RF @9FB8O A9CBED98EF69AAB= BJ9A>< < @9FB8 ED46A9A<S. 
!9CBED98EF69AA4S BJ9A>4. #DB6B8SF E CB@BMPR 4@C9D@9FDB6 < 6B?PF@9FDB6 - CD<5BDB6 EB 
EFD9?BKAO@ <?< J<HDB6O@ ECBEB5B@ BFEK9F4. 
�@C9D@9FDO 6>?RK4RF 6 D4;DO6 J9C< E <;@9DS9@O@ FB>B@ I<;@. �I EB5EF69AAB9 
EBCDBF<6?9A<9 RA < CBFD95?S9@4S @BMABEFP $=RAI

2
 ��  8B?:AO 5OFP A9;A4K<F9?PAO@< CB 

ED46A9A<R E 
CB?AO@ EBCDBF<6?9A<9@ < @BMABEFPR <;@9DS9@B= J9C<. 
�B?PF@9FDO CB8>?RK4RF > FBK>4@ J9C<, D4;ABEFP Q?9>FD<K9E><I CBF9AJ<4?B6 U @9:8G 
>BFBDO@< E?98G9F BCD989?<FP. +FB5O A9 <E>4;<?ES D9:<@ D45BFO J9C<, 6IB8AB9 
EBCDBF<6?9A<9 

6B?PF@9FD4 Ry 8B?:AB 5OFP 5B?PL<@, 4 CBFD95?S9@4S @BMABEFP     @4?B=. 
!4<5B?99 6OEB>GR FBKABEFP <;@9D9A<= CB?GK4RF 6 J9CSI CBEFBSAAB7B FB>4. !4 C9D9@9AAB@ 

FB>9 FBKABEFP ;46<E<F BF K4EFBFO < E CB6OL9A<9@ 99 EA<:49FES. 
 9FB8 ED46A9A<S. #B;6B?S9F <;@9DSFP A4CDS:9A<9 < 1�% E 5B?99 6OEB>B= FBKABEFPR. 1FBF 
@9FB8 <ECB?P;GRF 6 >B@C9AE4J<BAAOI EI9@4I < Q?9>FDBAAOI 6B?PF@9FD4I.  
�B@C9AE4J<BAAO= CD<AJ<C <;@9D9A<S A4CDS:9A<S CB;6B?S9F >BE69AAO@ CGF9@ <;@9DSFP 
FB> E 6OEB>B= FBKABEFPR. %GFP @9FB84 ED46A9A<S EBEFB<F 6 FB@, KFB <;@9DS9@4S 69?<K<A4, 
A4CD<@9D A4CDS:9A<9, ED46A<649FES 6 CD<5BD9 E A4CDS:9A<9@ 6OEB>BEF45<?PAB7B 



13 

 

<EFBKA<>4, < 6 @B@9AF <I  D469AEF64 CDB<;6B8<FES <A8<>4J<S CB?GK9AAB7B ;A4K9A<S. 
� A4EFBSM99 6D9@S L<DB>B9 D4ECDBEFD4A9A<9 CB?GK<?< Q?9>FDBAAO9 J<HDB6O9 6B?PF@9FDO 
- 

CD<5BDO E J<HDB6O@ BFEK9FAO@ GEFDB=EF6B@ < 4A4?B7B-J<HDB6O@ CD9B5D4;B64F9?9@, 6 
>BFBDB@ <;@9DS9@4S H<;<K9E>4S 69?<K<A4 (A4CDS:9A<9, FB>, EBCDBF<6?9A<9 < F.8.) 
46FB@4F<K9E>< CD9B5D4;G9FES 6 K<E?B6B= >B8. &4><9 6B?PF@9FDO <@9RF DS8 CD9<@GM9EF6 CB 
ED46A9A<R EB EFD9?BKAO@< CD<5BD4@<. "A< B5?484RF L<DB><@ 8<4C4;BAB@ <;@9DS9@OI 
A4CDS:9A<= 3 BF 98<A<J @>� 8B 1000 �, 5OEFDB89=EF6<9@ - BF B8AB7B <;@9D9A<S 6 2-3 E 8B 
A9E>B?P><I FOESK 6 1E, 4 F4>:9 CB;6B?SRF CDB6B8<FP <;@9D9A<S E @4?O@< CB7D9LABEFS@< 
(0,01 ...0,005), F4> >4> CD<AJ<C 89=EF6<S QF<I CD<5BDB6, >4> CD46<?B, BEAB64A A4 @9FB89 
ED46A9A<S, 4 J<HDB6B= BFEK9F <E>?RK49F CB7D9LABEFP EK<FO64A<S. 

 

 

 

"%!"�!/� )�$��&�$�%&��� 1���&$"�� �$�&��0!/) #$��"$"� 

 

�;@9D<F9?PAO9 CD<5BDO I4D4>F9D<;GRFES 8<4C4;BAB@ <;@9D9A<=, KG6EF6<F9?PABEFPR, 
J9AB= 89?9A<S L>4?O < >?4EEB@ FBKABEF<. 
�<4C4;BA <;@9D9A<= - B5?4EFP ;A4K9A<= <;@9DS9@B= 69?<K<AO, 8?S >BFBDB= ABD@<DB64AO 
8BCGE>49@O9 CB7D9LABEF< CD<5BD4. #D<5BDO, <@9RM<9 A9E>B?P>B 8<4C4;BAB6 <;@9D9A<=, 
A4;O64RFES @AB7BCD989?PAO@<. �<4C4;BA <;@9D9A<= <;@9ASRF CD< CB@BM< 
C9D9>?RK4F9?9= <?< 8B546BKAOI GEFDB=EF6, A4CD<@9D LGAFB6, EBCDBF<6?9A<=. 
�AHBD@4J<R B CDBJ9EE9, F.9. D9;G?PF4FO <;@9D9A<S, A45?R84F9?P CB?GK49F, >4> CD46<?B, 
6<;G4?PAB. �?S QFB7B 6 <;@9D<F9?PAOI CD<5BD4I <@9RFES BFEK9FAO9 GEFDB=EF64. !4CD<@9D, 
6 4A4?B7B6OI CD<5BD4I, A9CD9DO6AB <;@9DSRM<I <?< D97<EFD<DGRM<I <;@9DS9@GR 
69?<K<AG, 9EFP L>4?4 (<?< A9E>B?P>B L>4?) < G>4;4F9?P. 
 ,>4?B= A4;O649FES EB6B>GCABEFP BF@9FB>, <;B5D4:4RM<I DS8 CBE?98B64F9?PAOI K<E9?, 
EBBF69FEF6GRM<I ;A4K9A<S@ <;@9DS9@B= 69?<K<AO. � D9;G?PF4F9 <;@9D9A<S @B7GF 
C9D9@9M4FPES L>4?4 <?< G>4;4F9?P. 
 +G6EF6<F9?PABEFPR E CD<5BD4 A4;O64RF BFABL9A<9 C9D9@9M9A<S G>4;4F9?S > 6O;646L9@G 
97B <;@9A9A<R <;@9DS9@B= 69?<K<AO. #9D9@9M9A<9 G>4;4F9?S @B:9F 6OD4:4FPES 6 

?<A9=AOI <?< G7?B6OI 69?<K<A4I. &4><@ B5D4;B@, 789  - 

?<A9=AB9 < G7?B6B9 C9D9@9M9A<9 G>4;4F9?S EBBF69FEF69AAB; dx  <;@9A9A<9 <;@9DS9@B= 
69?<K<AO. 
� ;46<E<@BEF< BF 6<84 HGA>J<< l = f(x) <?< φ= f(х) KG6EF6<F9?PABEFP @B:9F 5OFP 
CBEFBSAAB= 
69?<K<AB= (9E?< l ~х 8 φ ~х) <?< 69?<K<AB=, ;46<ESM9= BF I. � C9D6B@ E?GK49 CD<5BD <@99F 
?<A9=AGR L>4?G, 6B 6FBDB@ - A9?<A9=AGR. 
#BDB7 KG6EF6<F9?PABEF< (<?< CBDB7B64S KG6EF6<F9?PABEFP) - @<A<@4?PAB9 <;@9A9A<9 
<;@9DS9@B= 69?<K<AO, >BFBDB9 @B:9F 5OFP ;4D97<EFD<DB64AB CD<5BDB@. +9@ 5B?PL9 
KG6EF6<F9?PABEFP E, F9@ A<:9 99 CBDB7. #BDB7 KG6EF6<F9?PABEF< ;46<E<F < BF GE?B6<= 
A45?R89A<S (6B;@B:ABEFP D4;?<K4FP @4?O9 BF>?BA9A<S, EF45<?PABEFP CB>4;4A<=, 69?<K<AG 
FD9A<S < F.8.).  
*9A4 89?9A<S L>4?O CD<5BD4 - <;@9A9A<9 <;@9DS9@B= 69?<K<AO, 6O;O64RM99 C9D9@9M9A<9 

G>4;4F9?S A4 B8AB 89?9A<9. �4> E?98G9F <; BCD989?9A<S,  

*9A4 89?9A<S B5OKAB 6O5<D49FES CD96OL4RM9= 45EB?RFAGR CB7D9LABEFP CB>4;4A<S 
CD<5BD4 А. У @AB7<I CD<5BDB6 %=2Δ <?< % = 4Δ . 
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#B7D9LABEF< < >?4EEO FBKABEF< Q?9>FDB<;@9D<F9?PAOI CD<5BDB6. �A4K9A<S >4>B=-?<5B 
69?<K<AO, CB?GK9AAO9 6 D9;G?PF4F9 <;@9D9A<= E CB@BMPR <;@9D<F9?PAB7B CD<5BD4, 
BF?<K4RFES BF <EF<AAB7B ;A4K9A<S A4 A9>BFBDB9 K<E?B, A4;O649@B9 CB7D9LABEFPR CD<5BD4. 
1F4 CB7D9LABEFP 6>?RK49F 6 E95S E<EF9@4F<K9E>GR < E?GK4=AGR EBEF46?SRM<9. 
%BBFABL9A<S @9:8G A<@< @B7GF 5OFP D4;?<KAO@< < CBQFB@G B5M4S CB7D9LABEFP <@99F 
A9BCD989?9AAB9, AB ;4>?RK9AAB9 6 ;484AAOI CD989?4I ;A4K9A<9. 
#B7D9LABEF< <;@9D<F9?PAOI CD<5BDB6 BCD989?SRFES CB69D>B=, F.9. ED46A9A<9@ CB>4;4A<= 
CB69DS9@B7B CD<5BD4 E CB>4;4A<S@< 5B?99 FBKAB7B, B5D4;JB6B7B CD<5BD4 CD< <;@9D9A<< <@< 
B8AB= < FB= :9 69?<K<AO. �A4K9A<9 <;@9DS9@B= 69?<K<AO, BCD989?9AAB9 CB B5D4;JB6B@G 
CD<5BDG, CD<ASFB EK<F4FP 89=EF6<F9?PAO@. "8A4>B 89=EF6<F9?PAB9 ;A4K9A<9 BF?<K49FES BF 
<EF<AAB7B A4 CB7D9LABEFP, CD<EGMGR 84AAB@G B5D4;JB6B@G CD<5BDG. 
�5EB?RFA4S CB7D9LABEFP - QFB D4;ABEFP @9:8G 69?<K<AB= X <;@9D9AAB= CD<5BDB@, < 
89=EF6<F9?PAO@ 99 ;A4K9A<9@ 4 :Δ = x - a,  (1) 

"FABE<F9?PA4S CB7D9LABEFP - QFB BFABL9A<9 45EB?RFAB= CB7D9LABEF< > 89=EF6<F9?PAB@G 
;A4K9A<R <;@9DS9@B= 69?<K<AO, 6OD4:9AAB9 6 BFABE<F9?PAOI 98<A<J4I <?< 6 CDBJ9AF4I: 

(2) 

#D<6989AA4S CB7D9LABEFP - QFB BFABL9A<9 45EB?RFAB= CB7D9LABEF< > ABD@<DGRM9@G 
;A4K9- 

A<R 4N <;@9DS9@B= 69?<K<AO: (3) 

�9?<K<A4 4N BCD989?S9FES 8<4C4;BAB@ CB>4;4A<= L>4?O (D<E. 1). 
�?4EE FBKABEF< K - B5B5M9AA4S I4D4>F9D<EF<>4 <;@9D<F9?PAB7B CD<5BD4, BCD989?SRM4S 
CD989?O 8BCGEF<@OI BEAB6AOI < 8BCB?A<F9?PAOI CB7D9LABEF9=: 
BEAB6A4S CB7D9LABEFP - QFB CB7D9LABEFP CD<5BD4 6 GE?B6<SI Q>EC?G4F4J<<, >BFBDO9 
D9>B@9A- 

8B64AO 84AAB@G CD<5BDG; 
8BCB?A<F9?PA4S CB7D9LABEFP - QFB CB7D9LABEFP CD<5BD4, 6B;A<>4RM4S CD< 97B 
Q>EC?G4F4J<< 6 
GE?B6<SI, BF?<K4RM<IES BF D9>B@9A8G9@OI. 
�?4EE FBKABEF< CD<5BD4 A9 S6?S9FES A9CBED98EF69AAO@ CB>4;4F9?9@ FBKABEF< <;@9D9A<=, 
6O- 

CB?AS9@OI E CB@BMPR QFB7B CD<5BD4. �?S Q?9>FDB<;@9D<F9?PAOI CD<5BDB6 >?4EE FBKABEF< 
: G>4;O649FES 6 6<84 K<E?4, D46AB7B @4>E<@4?PAB= 8BCGEF<@B= BEAB6AB= CD<6989AAB= 
CB7D9LABEF< (6 %), F.9. K = Ymax -100%    (4) 

%B7?4EAB �"%& 1845-59, Q?9>FDB<;@9D<F9?PAO9 CD<5BDO 89?SF A4 8 >?4EEB6 CB FBKABEF<: 
0,05; 

0,1; 0,2 - B5D4;JB6O9 CD<5BDO; 0,5; 1,0 - ?45BD4FBDAO9; 1,5; 2,5; 4,0 - F9IA<K9E><9 CD<5BDO.  
"5D4;JB6O9 CD<5BDO EK<F4RFES 5B?99 6OEB>B7B >?4EE4 FBKABEF< CB BFABL9A<R > 
?45BD4FBDAO@ < F9IA<K9E><@ CD<5BD4@, 4 ?45BD4FBDAO9 - CB BFABL9A<R > F9IA<K9E><@. 
 

 

 

 

 

 

$<E.1 
 

&4>, CD< >?4EE9 FBKABEF< 1,0 BEAB6A4S CD<6989AA4S CB7D9LABEFP A9 CD96OL49F 1 %, 4 QFB 
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(5) 

(6) 

(7) 

B;A4K49F, KFB 6 B5M9@ E?GK49     

#B >?4EEG FBKABEF< CB>4;O64RM<I CD<5BDB6 @B:AB BCD989?<FP @4>E<@4?PAGR 45EB?RFAGR 
CB7D9LABEFP Amax, >BFBDGR @B:9F <@9FP CD<5BD 6 ?R5B= FBK>9 L>4?O 

 

"FABE<F9?PA4S CB7D9LABEF< CD< QFB@ BCD989?S9FES <; 
ED46A9A<S 6OD4:9A<= (2) < (3); 

 

% GK9FB@ (4) < FB7B, KFB  A4 BEAB64A<< CB>4;4A<= CD<5BD4 < 97B >?4EE4 FBKABEF< 
@B:AB 

CB?GK<FP BJ9A>G 69DIA97B ;A4K9A<S ¸: 

      

�4> E?98G9F <; (7), 8?S CB6OL9A<S FBKABEF< <;@9D9A<S CD<5BD A48B 6O5<D4FP F4>, KFB5O, 6B- 
C9D6OI, BA <@9? 5B?99 6OEB><= >?4EE FBKABEF<, < KFB5O, 6B-6FBDOI, CD989? <;@9D9A<S 5O? 
5?<- 

;B> > ;A4K9A<R <;@9DS9@B= 69?<K<AO. 
"CD989?<6 8, D9;G?PF4F <;@9D9A<S 6 B5M9@ 6<84 ;4C<EO64RF F4>:  

#D<@ 9 D .  &B> E<?B= 2,5 � <;@9DSRF 86G@S 4@C9D@9FD4@<, >?4EE FBKABEF< >BFBDOI 
EBBF69FEF69AAB 0,5 < 1,0. �<4C4;BA <;@9D9A<= C9D6B7B 4@C9D@9FD4 25 �, 4 6FBDB7B 5 �. 
"J9A<FP BFABE<F9?PAGR CB7D9LABEFP <;@9D9A<S FB>4 6 B5B<I E?GK4SI < ;4C<E4FP D9;G?PF4FO 
<;@9D9A<= 6 B5M9@ 6<89. #B HBD@G?9 (7) <@99@  

 

 

 

$9;G?PF4FO <;@9D9A<= E GK9FB@ CD46<? B>DG7?9A<S AG:AB CD98EF46<FP >4>  
I1 = (2,5 ± 0,1) A; I2 =(2,50 ± 0,05) А. 
�; CD<@9D4 6<8AB, KFB <;@9D9A<9 4@C9D@9FDB@ 5B?99 A<;>B7B >?4EE4 FBKABEF< @B:9F 5OFP 
5B?99 FBKAO@.  
%?98B64F9?PAB, 8?S 8BEF<:9A<S ;484AAB= FBKABEF< <;@9D9A<S @B:AB 64DP<DB64FP >?4EEB@ 
FBKABEF< CD<5BD4 < 97B 8<4C4;BAB@ <;@9D9A<=. 
%?98G9F CD46<?PAB HBD@G?<DB64FP CD98?B:9A<9, 6 >BFBDB@ 84A4 >B?<K9EF69AA4S BJ9A>4 
CB7D9LABEF<. !4CD<@9D: "�;@9D9A<9 FB>4 E 45EB?RFAB= CB7D9LABEFPR 8B 1 @�", 
"�;@9D9A<9 FB>4 E BFABE<F9?PAB= CB7D9LABEFPR 8B 1 %. (�OD4:9A<9 "�;@9D9A<9 FB>4 E 
FBKABEFPR 8B 1 @�" A9CD46<?PAB.) 

�OCB?A9A<9 D45BFO: 
 

#B?GK<FP ;484A<9 G CD9CB8464F9?S. !4 D<EGA>4I CD98EF46?9AO L>4?O 86GI 
<;@9D<F9?PAOI CD<5BDB6. 

 "CD989?<FP BEAB6AO9 C4D4@9FDO QF<I CD<5BDB6 < ;4CB?A<FP F45?<JG 1. $4EL<HDB64FP 
6E9 E<@6B?O, A4A9EёAAO9 A4 L>4?9 >4:8B7B CD<5BD4, < CDB69EF< ED46A<F9?PAO= 4A4?<; QF<I 
CD<5BDB6 E G>4;4A<9@ <I BFABE<F9?PAOI 8BEFB<AEF6 < A98BEF4F>B6. $4EEK<F4FP CB7D9LABEFP 

<;@9D9A<S G8 A4CDS:9A<S B5B<@< CD<5BD4@< (69?<K<AG A4CDS:9A<S CB?GK<FP G  



16 

 

 

CD9CB8464F9?S). &45?<J4 1 
 "CD989?<FP ;A4K9A<S <;@9DS9@OI A4CDS:9A<=, EBBF69FEF6GRM<I CB?B:9A<S@ EFD9?B> 
A4 L>4?4I CD<5BDB6.  

  

�D4F><9 F9BD9F<K9E><9 E6989A<S 

�?S <;@9D9A<S F9I <?< <AOI C4D4@9FDB6 6 GK95AOI ?45BD4FBD<SI <?< A4 CDB<;6B8EF69 
5O649F A9B5IB8<@B 6O5D4FP CD<5BD, BJ9A<6 97B I4D4>F9D<EF<><. 

$4EE@BFD<@ BEAB6AO9  @9FDB?B7<K9E><9 I4D4>F9D<EF<>< CD<5BDB6, CD<@9DO D4EL<HDB6>< 
E<@6B?B6, <;B5D4:49@OI A4 <I ?<J96OI C4A9?SI, >D<F9D<< ED46A<F9?PAB7B 4A4?<;4 < 8DG7<9 
H4>FBDO (D<E.1). "EAB6AO9 I4D4>F9D<EF<>< QF<I CD<5BDB6 6ABESFES 6 F45?<JG 1.  

"CD989?<@ AB@<A4?PAO9 ;A4K9A<S FB>B6 8?S B5B<I CD<5BDB6, <@9RM<I B8ABEFBDBAARR 
L>4?G: 
IHOM1 = 50 - 0 = 50@>�; I AB@2 = 5 0 - 0  = 50@>�. 

�?4EEO FBKABEF< CD<5BDB6:    γ#$ 1=1,5%          γ#$ 2=4,0 % 

�AGFD9AA99 EBCDBF<6?9A<9 @<>DB4@C9D@9FDB6:  r�1=2 �" ; r�2 =3 >"@; 

*9A4 89?9A<= CD<5BDB6: С1 = (50−40)@>А1045? = 1 @>А45?                           С2 = (50−40)@>А1045? = 1 @>А45?+G6EF6<F9?PABEFP 
@<>DB4@C9D@9FDB6: 

ÿ1 = 1�1 = 145?@>А            ÿ2 = 1�2 = 145?@>А   
$4EEK<F49@ C489A<9 A4CDS:9A<S A4 CD<5BD4I: ā�1 = 50 ∙ 10−6 � ∙ 2 ∙ 103О@ = 0,1 В           ā�2 = 50 ∙ 10−6 � ∙ 3 ∙ 103О@ = 0,15 В        
 

"CD989?S9@ CBFD95?S9@GR CD<5BD4@< @BMABEFP (F4> >4> @BMABEFP 6 F45?<JG 
8B?:A4 5OFP CD98EF46?9A4 6 @<??<64FF4I, FB D9;G?PF4F D4EKёF4 E?98G9F 
G@AB:<FP A4 103

); 

!4=8ё@ D45BK<9 GK4EF>< L>4? B5B<I CD<5BDB6: 

 

%BBF69FEF69AAB 8<4C4;BAO <;@9D9A<S FB>4 G CD<5BDB6 E?98GRM<9: 

%<EF9@4 
#D<5BD4 

&<C 
CD<5BD4 

I!" , 

@>� 

�?4EE 

FBKABEF< 

 

r� 

*9A4 
89?9A<S % 

@>�/89?. 

+G6EF6<F9?P
ABEFP 
CD<5BD4 
S 89?/@>� 

 

UА 

� 

 

$А 

�F 

�<4C4;BA 

<;@9D9A<S 
<;@9DS9@B= 
69?<K<AO 

+4EFBFAO9 
8<4C4;BAO 

CD<5BD4 
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+4EFBFAO9 8<4C4;BAO CD<5BDB6 BCD989?SRFES 4A4?B7<KAB 8<4C4;BA4@ <;@9D9A<S FB>4. 
"F?<K<9 ;4>?RK49FES ?<LP 6 FB@, KFB CD<5BD @47A<FBQ?9>FD<K9E>B= E<EF9@O @B:9F 
<ECB?P;B64FPES FB?P>B A4 CBEFBSAAB@ FB>9, F. 9. G A97B 8<4C4;BA D C = 0, <AHBD@4J<S, B Kё@ 
G>4;4A4 A4 <;B5D4:9A<< ?<J96B= C4A9?< CD<5BD4  265. 

+4EFBFAO= 8<4C4;BA CD<5BD4 Q?9>FDB@47A<FAB= E<EF9@O.  

 

 

 

�A4>< < E<@6B?O, A4ABE<@O9 A4 ?<J96B= C4A9?< CD<5BD4 
 
#D<698ё@ 8?S CD<@9D4 D4EL<HDB6>G 6E9I ;A4>B6 < E<@6B?B6, CB@9MёAAOI A4 <;B5D4:9A<SI 
?<J96B= C4A9?< CD<5BDB6, CB>4;4AAOI A4 D<EGA>9. 

 

 

 

 

 

 

 

%D46A<F9?PAO= 4A4?<; CD<5BDB6 

#D<698ё@ >D<F9D<<, <ECB?P;G9@O9 CD< ED46A<F9?PAB@ 4A4?<;9 <;@9D<F9?PAOI CD<5BDB6. 

• �?4EE FBKABEF< (K9@ @9APL9 γ#$ 1 - F9@ ?GKL9); 
• �AGFD9AA99 EBCDBF<6?9A<9 (K9@ @9APL9 7 �, F9@ ?GKL9 4@C9D@9FD, K9@ 5B?PL9 7 6, F9@ 
?GKL9 6B?PF@9FD); 

• +G6EF6<F9?PABEFP (K9@ 5B?PL9 S, F9@ ?GKL9 CD<5BD); 
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• #489A<9 A4CDS:9A<S A4 4@C9D@9FD9 (K9@ @9APL9 U, F9@ ?GKL9 CD<5BD, ?<5B CBFD95?S9@O= 
6B?PF@9FDB@ FB> , K9@ @9APL9 F9@ ?GKL9 CD<5BD);  

• #BFD95?S9@4S CD<5BDB@ @BMABEFP (K9@ @9APL9 $ F9@ ?GKL9 CD<5BD);�<4C4;BA 
<;@9DS9@OI C4D4@9FDB6 (K9@ 5B?PL9, F9@ ?GKL9 CD<5BD); 

• +4EFBFAO= 8<4C4;BA (K9@ 5B?PL9, F9@ ?GKL9 CD<5BD); 

• �<8 L>4?O (?GKL9 CD<5BD E D46AB@9DAB= L>4?B=); 

• !4?<K<9 ;4M<FO BF 6A9LA<I @47A<FAOI CB?9= (F9@ ?GKL9 CD<5BD CD< A4?<K<< F4>B= 
;4M<FO); 

• �B8 6OCGE>4 (K9@ CD<5BD AB699, F9@ BA ?GKL9); 

• $45BK99 CB?B:9A<9 (?GKL9 CD<5BD, D45BF4RM<= 6 ?R5B@ CB?B:9A<<); 

• #B DB8G FB>4 (?GKL9 CD<5BD GA<69DE4?PAO=); 

!4 BEAB64A<< CD<6989AAOI >D<F9D<96 ED46A<@ D4EE@4FD<649@O9 CD<5BDO  265 < 1412. 

#D9<@GM9EF64 CD<5BD4  265: 
• $46AB@9DA4S L>4?4; 

• !4?<K<9 ;4M<FO BF 6A9LA<I @47A<FAOI CB?9=; 
•  9APL<= >?4EE FBKABEF< γ#$ 1=1,5% 

•  9APL99 6AGFD9AA99 EBCDBF<6?9A<9; 

•  9APL99 C489A<9 A4CDS:9A<9; 

•  9APL4S CBFD95?S9@4S @BMABEFP; 

• �B?99 L<DB><= 8<4C4;BA <;@9D9A<S. 

!98BEF4F>< CD<5BD4  265: 
• !9 GA<69DE4?PAO=; 

• �B?99 D4AA97B 7B84 6OCGE>4; 

• $45BF49F FB?P>B 6 69DF<>4?PAB@ CB?B:9A<<; 

•  9APL<= K4EFBFAO= 8<4C4;BA. 

�"!&$"�0!/� �"#$"%/ 

1. #B >4><@ CD<;A4>4@ >?4EE<H<J<DGRFES Q?9>FDB<;@9D<F9?PAO9 CD<5BDO? 
2. #9D9K<E?<F9 BEAB6AO9 @9FB8O <;@9D9A<S Q?9>FD<K9E><I 69?<K<A. 
3. +FB F4>B9 >?4EE FBKABEF< CD<5BD4? 
4. �4> BCD989?<FP BFABE<F9?PAGR CB7D9LABEFP <;@9D9A<S CB CB>4;4A<R EFD9?BKAB7B 
CD<5BD4? 
5. �4> CB?GK<FP 5B?99 6OEB>GR FBKABEFP <;@9D9A<S FB>4 <?< A4CDS:9A<S, CB?P;GSEP    
@AB7BCD989?PAO@ CD<5BDB@? 
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6. � K9@ EBEFB<F CD<AJ<C D45BFO CD<5BDB6 Q?9>FDB@47A<FAB= < @47A<FBQ?9>FD<K9E>B= 
E<EF9@? 
7. �4>GR <AHBD@4J<R @B:AB CB?GK<FP A4 BEAB69 GE?B6AOI B5B;A4K9A<=, CD<6B8<@OI A4 
L>4?9? +FB F4>B9 J9A4 89?9A<S L>4?O? 

 

#D4>F<K9E>4S D45BF4  7 4 
1?9>FDB@9I4A<K9E><9 CD<5BDO 8?S <;@9D9A<S Q?9>FD<K9E><I 69?<K<A 

Ц9?P D45BFO:  1. #D4>F<K9E>< <;GK<FP >BAEFDG>J<< <;@9D<F9?PAOI @9I4A<;@B6 A4<5B?99 
D4ECDBEFD4A9AAOI Q?9>FDB<;@9D<F9?PAOI CD<5BDB6 (4@C9D@9FDB6, 6B?PF@9FDB6, 64FF@9FDB6) 
D4;?<KAOI E<EF9@. 

2. !4GK<FPES K<F4FP F9IA<K9E><9 I4D4>F9D<EF<>< CB GE?B6AO@ B5B;A4K9A<S@ A4 L>4?4I 
CD<5BDB6 < 6OSEA<FP 8?S >4><I <;@9D9A<= @B:AB CD<@9ASFP QF< CD<5BDO. 

3. #D4>F<K9E>< <;GK<FP EI9@O 6>?RK9A<S CD<5BDB6 6 Q?9>FD<K9E>GR J9CP < BE6B<FP 
Q?9>FD<K9E><9 <;@9D9A<S E<?O FB>4, 69?<K<AO A4CDS:9A<S < CBFD95?S9@B= @BMABEF<. 

"5M<9 CB?B:9A<S 

�;@9D<FP >4>GR-?<5B 69?<K<AG - QFB ;A4K<F ED46A<FP 99 E 8DG7B= B8ABDB8AB= 69?<K<AB=, 
CD<ASFB= ;4 98<A<JG <;@9D9A<S. +<E?B, CB?GK9AAB9 CD< ED46A9A<<, A4;O64RF K<E?9AAO@ 
;A4K9A<9@ <;@9DS9@B= 69?<K<AO. 
1?9>FDB<;@9D<F9?PAO@< CD<5BD4@< A4;O64RF ED98EF64 Q?9>FD<K9E><I <;@9D9A<=, 
CD98A4;A4K9AAO9 8?S 6OD45BF>< E<7A4?B6 <;@9D<F9?PAB= <AHBD@4J<< 6 HBD@9, 8BEFGCAB= 
8?S A9CBED98EF69AAB7B 6BECD<SF<S A45?R84F9?9@. 
 

1. %FDG>FGDAO9 Q?9@9AFO <;@9D<F9?PAB7B @9I4A<;@4 

�4:8O= <;@9D<F9?PAO= @9I4A<;@ <@99F B8AG <?< A9E>B?P>B Q?9>FD<K9E><I B5@BFB>. #B 
A<@ CD< 6>?RK9A<< CD<5BD4 6 Q?9>FD<K9E>GR J9CP CDBIB8<F Q?9>FD<K9E><= FB>. �DB@9 
B5@BFB>, 6 <;@9D<F9?PAB@ @9I4A<;@9 9EFP CBEFBSAAO= @47A<F <?< H9DDB@47A<FAO= 
E9D89KA<>, >BFBDO= A4@47A<K<649FES CD< CDBIB:89A<< CB 97B B5@BF>4@ FB>4. &B> < 
@47A<FAB9 CB?9, EB;84649@B9 E9D89KA<>B@, 6;4<@B89=EF6GRF 8DG7 E 8DG7B@, EB7?4EAB ;4>BAG 
�@C9D4, 6E?98EF6<9 QFB7B EB;849FES 6D4M4RM<= @B@9AF, 89=EF6GRM<= A4 A9CB86<:AGR 
K4EFP CD<5BD4, 6 D9;G?PF4F9 K97B EFD9?>4 BF>?BAS9FES. 
 

 

 

 

 

 

 

 

 

 

� CD<5BD4I, G >BFBDOI A9F E9D89KA<>4, AB 9EFP 869 B5@BF><, EFD9?>4 BF>?BAS9FES 6 
D9;G?PF4F9 6;4<@B89=EF6<S @47A<FAB7B CB?S B8AB= B5@BF>< E FB>B@ 8DG7B=. � ;46<E<@BEF< 
BF 6<84 F4>B7B 6;4<@B89=EF6<S D4;?<K4RF E<EF9@O <;@9D<F9?PAOI @9I4A<;@B6: 
@47A<FBQ?9>FD<K9E>GR, Q?9>FDB@47A<FAGR, Q?9>FDB8<A4@<K9E>GR, H9DDB8<A4@<K9E>GR, 

$<E. 1. 'EFDB=EF6B CB86<:AB= K4EF< 
<;@9D<F9?PAOI @9I4A<;@B6: 
1- CB8CSFA<>; 2- BEP (G A9>BFBDOI 
CD<5BDB6 CB?GBEP); 3- G>4;4F9?PA4S 
EFD9?>4; 4- CB6B8B>; 5, 6- EC<D4?PAO9 
CDG:<AO;7- 6<?>4 >BDD9>FBD4; 8- 

C4?9J Q>EJ9AFD<>4;9- 6<AF 
>BDD9>FBD4;10- CDBF<6B69EO 
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<A8G>J<BAAGR < Q?9>FDBEF4F<K9E>GR. �;@9D<F9?PAO9 @9I4A<;@O D4;?<KAOI E<EF9@ <@9RF 
DS8 B8<A4>B6OI @9I4A<K9E><I K4EF9=. � F4><@ K4EFS@ BFABESFES EC<D4?PAO9 CDG:<AO, BE< 
<?< CB?GBE< E CB8CSFA<>4@<, CDBF<6B69EO, >BDD9>FBD < GECB>B<F9?P (D<E. 1). 

2. %<EF9@O Q?9>FDB<;@9D<F9?PAOI @9I4A<;@B6 

2.1.  47A<FBQ?9>FD<K9E>4S E<EF9@4 

#D<AJ<C 89=EF6<S @9I4A<;@4 @47A<FBQ?9>FD<K9E>B= 
E<EF9@O - 6;4<@B89=EF6<9 Q?9>FD<K9E>B7B FB>4, 
CDBIB8SM97B CB B5@BF>9 D4@><, E @47A<FAO@ CB?9@ 
CBEFBSAAB7B @47A<F4 (D<E. 2). �B784 CB B5@BF>9 D4@>< 
CDBIB8<F Q?9>FD<K9E><= FB>, BA4 CB6BD4K<649FES A4 G7B?, 
;A4K9A<9 >BFBDB7B CDBCBDJ<BA4?PAB <;@9DS9@B= E<?9 
FB>4 (A4CDS:9A<R). !4CDS:9A<9 CB6BDBF4 D4@><, 4 ;A4K<F, 
< EFD9?><, ;46<E<F BF A4CD46?9A<S FB>4 6 B5@BF>9 D4@><. 
 47A<FBQ?9>FD<K9E><9 CD<5BDO 6OCB?ASRF >4> E 
A9CB86<:AO@ @47A<FB@ < CB86<:AB= D4@>B= (D<E. 2, 4,5), 
F4> < E A9CB86<:AB= >4FGL>B= < CB86<:AO@ @47A<FB@ A4 
B8AB= BE< E G>4;4F9?9@ (D<E. 2,6). 
 47A<FBQ?9>FD<K9E><9 CD<5BDO CD<@9ASRFES 6 >4K9EF69 
6B?PF@9FDB6, 4@C9D@9FDB6, B@@9FDB6, @974B@@9FDB6 < 
74?P64AB@9FDB6. 
"EAB6AO9 8BEFB<AEF64 CD<5BDB6 @47A<FBQ?9>FD<K9E>B= 
E<EF9@O: 6OEB>4S FBKABEFP, D46AB@9DABEFP L>4?O, 
A9;46<E<@BEFP FBKABEF< CB>4;4A<= BF 89=EF6<S 6A9LA<I 
Q?9>FD<K9E><I CB?9=.   
"EAB6AO9 A98BEF4F>< - A96B;@B:ABEFP <;@9DSFP B8A<@ < 
F9@ :9 CD<5BDB@ CBEFBSAAO= < C9D9@9AAO= FB>< (9E?< 6 
CD<5BD9 A9F 6OCDS@<F9?PAB7B GEFDB=EF64), ED46A<F9?PAB 
6OEB>4S EFB<@BEFP.  
 $46AB@9DABEFP L>4?O < 6OEB>4S FBKABEFP 
CB>4;4A<= B59EC9K<64RFES 5?47B84DS CBEFBSAEF6G 
69?<K<AO ;4;BD4 @9:8G @47A<FBCDB6B8B@ < 6D4M4RM9=ES 
D4@>B=. 

2.2. 1?9>FDB@47A<FA4S E<EF9@4 

 #D<AJ<C 89=EF6<S @9I4A<;@4 
Q?9>FDB@47A<FAB= E<EF9@O (E@. D<E. 3,4) - 

6;4<@B89=EF6<9 @47A<FAB7B CB?S, EB;84AAB7B 
A9CB86<:AB= >4FGL>B=, CB B5@BF>9 >BFBDB= 
CDBF9>49F <;@9DS9@O= FB>, E B8A<@ <?< 
A9E>B?P><@< H9DDB@47A<FAO@< E9D89KA<>4@<, 
Q>EJ9AFD<KAB G>D9C?9AAO@< A4 BE<. �E?98EF6<9 
QFB7B E9D89KA<> 6FS7<649FES 6AGFDP >4FGL>< < 
G>4;4F9?PA4S EFD9?>4 BF>?BAS9FES. #D< <;@9A9A<< 
A4CD46?9A<S FB>4 6 B5@BF>9 @9AS9FES < CB?SDABEFP 
A4@47A<K<64RM97B E9D89KA<>4. #BQFB@G CD< 
?R5B@ A4CD46?9A<< FB>4 6 B5@BF>9 E9D89KA<> 
6FS7<649FES 6AGFDP 99, 4 EFD9?>4, E?98B64F9?PAB, 
BF>?BAS9FES 6 B8AG < FG :9 EFBDBAG. 

$<E. 3. �;@9D<F9?PAO9 @9I4A<;@O 
CD<5BDB6: 4- Q?9>FDB@47A<FAB= 
E<EF9@O:1- >4FGL>4;2- H9DDB-
@47A<FAO= E9D89KA<>; 3- 
EC<D4?PA4S CDG:<A4;4- BEP; 5- 

Q?9>FDB8<A4@<K9E>B= E<EF9@O < 
97B EI9@4: 1- A9CB86<:A4S 
>4FGL>4;2- CB86<:A4S >4FGL>4 

$<E. 2. �;@9D<F9?PAO= 
@9I4A<;@  
@47A<FBQ?9>FD<K9E>B= 
E<EF9@O < 97B EI9@4: 4,5- E 
CB86<:AB= D4@>B=; 6- E 
CB86<:AO@ @47A<FB@; 1-
>BDD9>FBD;2-EC<D4?PAO9 
CDG:<AO;3- 4?R@<A<964S 
D4@>4 E B5@BF>B=; 4- 
47A<FBCDB6B8;5- EFD9?>4;6- 
EF4?PAB= J<?<A8D 
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 "EAB6AO9 8BEFB<AEF64 CD<5BDB6 Q?9>FDB@47A<FAB= E<EF9@O: CDBEFBF4 GEFDB=EF64, 
BFABE<F9?PAB A96OEB>4S EFB<@BEFP, CD<7B8ABEFP QF<I CD<5BDB6 > C9D97DG;>4@. 
 "EAB6AO9 A98BEF4F>< - A96OEB>4S FBKABEFP, A9D46AB@9DABEFP L>4?O, ;46<E<@BEFP 
FBKABEF< CB>4;4A<= BF 6?<SA<S 6A9LA<I @47A<FAOI CB?9=, ED46A<F9?PAB 5B?PLB9 
CBFD95?9A<9 Q?9>FDBQA9D7<<. 

2.3. 1?9>FDB8<A4@<K9E>4S E<EF9@4 

 #D<AJ<C 89=EF6<S @9I4A<;@4 E<EF9@O (D<E. 3,5) - 6;4<@B89=EF6<9 @47A<FAB7B CB?S, 
EB;84AAB7B A9CB86<:AB= >4FGL>B=, CB B5@BF>9 >BFBDB= CDBF9>49F <;@9DS9@O= FB> (FB>B64S 
B5@BF>4), E FB>B@ CB86<:AB= B5@BF>< (B5@BF>4 A4CDS:9A<S). 1?9>FD<K9E>B9 EBCDBF<6?9A<9 
FB>B6B= B5@BF>< @4?B, BA4 6>?RK49FES 6 J9CP CBE?98B64F9?PAB. "5@BF>4 A4CDS:9A<S <@99F 
5B?PLB9 Q?9>FD<K9E>B9 EBCDBF<6?9A<9 < 6>?RK49FES 6 J9CP C4D4??9?PAB. 
 #D< 6>?RK9A<< CD<5BD4 6 J9CP Q?9>FD<K9E><= FB> CDBIB8<F CB B5@BF>4@ B59<I 
>4FGL9> B8AB6D9@9AAB < 6B;A<>49F @47A<FAB9 CB?9. � D9;G?PF4F9 6;4<@B89=EF6<S @47A<FAOI 
CB?9= CB86<:A4S >4FGL>4 CB6BD4K<649FES A4 G7B?, ;A4K9A<9 >BFBDB7B CDBCBDJ<BA4?PAB 
CDB<;6989A<R FB>B6, CDBIB8SM<I 6 B5@BF>4I >4FGL9>.   

!4CDS:9A<9 FB>4 6 B5@BF>4I @B:9F <;@9ASFPES ?<LP B8AB6D9@9AAB. #BQFB@G 
A9;46<E<@B BF A4CD46?9A<S FB>4 6 J9C< CB86<:A4S >4FGL>4, 4 ;A4K<F, < EFD9?>4 
CB6BD4K<649FES FB?P>B 6 B8AG EFBDBAG.  9I4A<;@ Q?9>FDB8<A4@<K9E>B= E<EF9@O CD<@9ASRF 
6 4@C9D@9FD4I, 6B?PF@9FD4I < 64FF@9FD4I. 
 !4DS8G E <;@9D<F9?PAO@< @9I4A<;@4@< Q?9>FDB8<A4@<K9E>B= E<EF9@O L<DB>B 
CD<@9ASRFES @9I4A<;@O H9DDB8<A4@<K9E>B= E<EF9@O, CD<AJ<C 89=EF6<S >BFBDOI 
B8<A4>B6. �BAEFDG>J<S :9 H9DDB8<A4@<K9E>B7B @9I4A<;@4 BF?<K49FES F9@, KFB 97B 
A9CB86<:A4S B5@BF>4 CB@9M9A4 A4 @47A<FBCDB6B89, 5?47B84DS K9@G CB6OL49FES 
KG6EF6<F9?PABEFP CD<5BD4. 
 �BEFB<AEF64 CD<5BDB6 Q?9>FDB8<A4@<K9E>B= E<EF9@O: 6OEB>4S FBKABEFP, 
6B;@B:ABEFP <;@9D9A<S B8A<@ < F9@ :9 CD<5BDB@ CBEFBSAAB7B < C9D9@9AAB7B FB>B6.  
 !98BEF4F><: ED46A<F9?PAB 6OEB>4S EFB<@BEFP, ;46<E<@BEFP FBKABEF< CB>4;4A<= BF 
6A9LA<I @47A<FAOI CB?9=, ED46A<F9?PAB @4?4S GEFB=K<6BEFP > C9D97DG;>4@. 

2.4. �A8G>J<BAA4S E<EF9@4 

 #D<AJ<C 89=EF6<S <;@9D<F9?PAB7B @9I4A<;@4 <A8G>J<BAAB= E<EF9@O (D<E. 4) - 
6;4<@B89=EF6<9 @47A<FAOI CB?9=, EB;84649@B9 FB>4@<, CDBIB8SM<@< CB 86G@ B5@BF>4@, E 
FB>B@, <A8GJ<DG9@O@ 6 4?R@<A<96B@ 8<E>9, A4IB8SM<@ES @9:8G QF<@< B5@BF>4@<.  
  9I4A<;@O <A8G>J<BAAB= E<EF9@O B5OKAB CD<@9ASRF 6 <AF97D<DGRM<I CD<5BD4I, 
CBQFB@G BEP, A4 >BFBDB= G>D9C?9A 8<E>, K9D9; E<EF9@G C9D984K EB98<ASRF EB EK9FAO@ 
@9I4A<;@B@. &4>B= @9I4A<;@ CD<@9A9A, A4CD<@9D, 6 GEFDB=EF69 EK9FK<>B6 Q?9>FD<K9E>B= 
QA9D7<<. 
 �?46AO9 K4EF< EK9FK<>4 Q?9>FD<K9E>B= QA9D7<< (E@. D<E. 4) - FB>B64S B5@BF>4 1, 
B5@BF>4 A4CDS:9A<S2< 4?R@<A<96O= 8<E>3. �AGFD< EK9FK<>4 6O6B8O B5@BFB> EB98<A9AO E 
;4:<@4@<5<6. �?S 6>?RK9A<S EK9FK<>4 6 J9CP 97B FB>B6GR B5@BF>G EB98<ASRF E A47DG;>B= 
CBE?98B64F9?PAB, 4 B5@BF>G A4CDS:9A<S - C4D4??9?PAB. #D< CDBIB:89A<< CB B5@BF>4@ 
EK9FK<>4 C9D9@9AAB7B FB>4 6 E9D89KA<>4I B5@BFB> 6B;A<>4RF C9D9@9AAO9 @47A<FAO9 
CBFB><.  
1F< C9D9@9AAO9 @47A<FAO9 CBFB><, CDBA<;O64S 4?R@<A<96O= 8<E>, <A8GJ<DGRF 6 A9@ 
6<ID96O9 FB><. � D9;G?PF4F9 6;4<@B89=EF6<S @47A<FAOI CB?9= E9D89KA<>B6 < 6<ID96OI 
FB>B6 6 8<E>9 EB;849FES 6D4M4RM<= @B@9AF, >BFBDO= 89=EF6G9F A4 8<E> < 6D4M49F 97B. 
+4EFBF4 6D4M9A<S 8<E>4 < CBFD95?S9@4S Q?9>FD<K9E>4S QA9D7<S A4IB8SFES 6 CDS@B= 
CDBCBDJ<BA4?PAB= ;46<E<@BEF<. �A4K<F, L>4?G EK9FAB7B @9I4A<;@4 @B:AB CDB7D48G<DB64FP 
6 98<A<J4I Q?9>FD<K9E>B= QA9D7<<. 
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2.5. 1?9>FDBEF4F<K9E><9 @9I4A<;@O < <I CD<@9A9A<9 
 � Q?9>FDBEF4F<K9E><I @9I4A<;@4I C9D9@9M9A<9 CB86<:AB= K4EF< CDB<EIB8<F CB8 
89=EF6<9@ QA9D7<< Q?9>FD<K9E>B7B CB?S 89=EF6GRM97B A4 ;4DS:9AAO= CDB6B8A<>, EB7?4EAB 
;4>BAG �BD9AJ4, E?98B64F9?PAB, 6 84AAB@ @9I4A<;@9, 6 BF?<K<9 BF @9I4A<;@B6 8DG7<I 
E<EF9@, C9D9@9M9A<9 CB86<:AB= K4EF< BEGM9EF6?S9FES ;4 EK9F 89=EF6<S A9CBED98EF69AAB 
CD<?B:9AAB7B A4CDS:9A<S. #BQFB@G 6 BEAB6AB@ Q?9>FDBEF4F<K9E><9 @9I4A<;@O 
CD<@9ASRFES 6 CD<5BD4I, <;@9DSRM<I A4CDS:9A<9, 6B?PF@9FD4I. 
 #9D9@9M9A<9 CB86<:AB= K4EF< 6B 6E9I >BAEFDG>J<SI Q?9>FDBEF4F<K9E><I 
6B?PF@9FDB6 E6S;4AB E <;@9A9A<9@ 9@>BEF< E<EF9@O. $4ECDBEFD4A9A<9 CB?GK<?< 864 6<84 
@9I4A<;@B6: <;@9A9A<9 9@>BEF< 6 B8A<I BEGM9EF6?S9FES ;4 EK9F <;@9A9A<S C?BM48< 
Q?9>FDB8B6 (D<E. 5, 4), 4 6 8DG7B= - ;4 EK9F <;@9A9A<S D4EEFBSA<S @9:8G Q?9>FDB84@< (D<E. 
5,5). #9D6O9 CD<@9ASRFES 6 C9D9ABEAOI 6B?PF@9FD4I. 

 !9CB86<:A4S K4EFP Q?9>FDBEF4F<K9E>B7B @9I4A<;@4 EBEFB<F <; E<@@9FD<KAB 
D4ECB?B:9AAOI < Q?9>FD<K9E>< EB98<A9AAOI Q?9>FDB8B6 1. %9>FBDBB5D4;A4S C?4EF<A4 2 
6@9EF9 E G>4;4F9?9@, G>D9C?9AA4S A4 BE<, B5D4;GRF CB86<:AGR K4EFP. #B8 89=EF6<9@ 
CB86989AAB7B > Q?9>FDB84@ A4CDS:9A<S EB;849FES Q?9>FD<K9E>B9 CB?9.  
 %<?O Q?9>FD<K9E>B7B CB?S EFD9@SFES CB69DAGFP CB86<:AGR K4EFP F4>, KFB5O QA9D7<S 
QFB7B CB?S 5O?4 A4<5B?PL9=, F.9. KFB5O CB86<:AO= Q?9>FDB8 6FS7<64?ES 6 CDBEFD4AEF6B 
@9:8G A9CB86<:AO@< Q?9>FDB84@< < CB6BD4K<64? G>4;4F9?P. #B86<:A4S K4EFP @B:9F 5OFP 
G>D9C?9A4 A4 BCBD4I, D4EFS:>4I <?< CB869E9, 4 6 >4K9EF69 G>4;4F9?S >DB@9 EFD9?>< 
CD<@9ASRF E69FB6B= ?GK. 1?9>FDB8O <;7BFB6?SRF <; 4?R@<A<S. 
 � Q?9>FDBEF4F<K9E><I @9I4A<;@4I CD<@9ASRF 5B?PL9= K4EFPR @47A<FB<A8G>J<BAAO9 
GECB>B<F9?<, D9:9 - 6B;8GLAO9. 

$<E. 5. 'EFDB=EF6B 
Q?9>FDBEF4F<K9E>B7B 
<;@9D<F9?PAB7B @9I4A<;@4: 
1- A9CB86<:AO= Q?9>FDB8;2- 
CB86<:AO= Q?9>FDB8 

Р<E. 4. Э?9>FDB<;@9D<F9?PAO= 
CD<5BD <A8G>J<BAAB= E<EF9@O: 
1,2- B5@BF>< FB>4 < A4CDS:9A<S; 
3- 8<E>;4- @47A<F;5,6- ;4:<@O В 
CD<5BD4I <A8G>J<BAAB= E<EF9@O, 
6 K4EFABEF< 6 EK9FK<>4I 

Q?9>FD<K9E>B= QA9D7<< (D<E. 4), 
GECB>B<F9?P EBEFB<F <; 
CBEFBSAAB7B @47A<F4 4< 
4?R@<A<96B7B 8<E>4 3 
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 1?9>FDBEF4F<K9E><9 6B?PF@9FDO <ECB?P;GRF 8?S <;@9D9A<S CBEFBSAAB7B < 
C9D9@9AAB7B A4CDS:9A<S K4EFBFB= BF 20 �J 8B 40  �J. ,>4?4 F4><I CD<5BDB6 6 D45BK9= 
K4EF< CBKF< D46AB@9DA4S, FBKABEFP < KG6EF6<F9?PABEFP <I A969?<><.  
 

1?9>FD<K9E><9 6B?PF@9FDO CD< <;@9D9A<< A4 CBEFBSAAB@ A4CDS:9A<< EB69DL9AAB A9 
CBFD95?SRF Q?9>FD<K9E>GR QA9D7<R, 4 A4 C9D9@9AAB@ A4CDS:9A<< @BMABEFP CBFD95?9A<S 99 
A<KFB:A4. �?S D4EL<D9A<S CD989?B6 <;@9D9A<S A4 C9D9@9AAB@ A4CDS:9A<< CD<@9ASRF 
B8<A <?< 864 8B546BKAOI >BA89AE4FBD4, >BFBDO9 6>?RK4RF CBE?98B64F9?PAB E CD<5BDB@. 
 

3. &9IA<K9E><9 I4D4>F9D<EF<>< 

"EAB6AB= I4D4>F9D<EF<>B= Q?9>FDB<;@9D<F9?PAB7B CD<5BD4 S6?S9FES >?4EE FBKABEF<. �?4EE 
FBKABEF< BCD989?S9FES 6 ;46<E<@BEF< BF CD989?4 8BCGEF<@B= CB7D9LABEF< CD<5BD4, AB A9 
S6?S9FES I4D4>F9D<EF<>B= EF9C9A< FBKABEF< CDB<;6B8<@OI <;@9D9A<=. 
:"FABL9A<9 45EB?RFAB= CB7D9LABEF< CD<5BD4 > ;A4K9A<R >BA9KAB= BF@9F>< L>4?O, 
A4;O64RF CD<6989AAB= CB7D9LABEFPR  

, 789 A - 45EB?RFA4S CB7D9LABEFP; A> - >BA9KA4S BF@9F>4 L>4?O. 

 !4<5B?PL4S 8BCGEF<@4S CD<6989AA4S CB7D9LABEFP BCD989?S9F >?4EE FBKABEF< 
CD<5BD4. �?S Q?9>FDB<;@9D<F9?PAOI CD<5BDB6 GEF4AB6?9AB 6BE9@P >?4EEB6 FBKABEF<: 0,05; 
0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0. #D<5BDO >?4EE4 FBKABEF< 0,05 - A4<5B?99 FBKAO. 
 � C4ECBDF9 CD<5BD4 < A4 97B L>4?9 F4>:9 G>4;O64RF 8DG7<9 E6989A<S, >BFBDO9 
CB;6B?SRF CD46<?PAB 6O5D4FP CD<5BD 6 ;46<E<@BEF< BF GE?B6<= Q>EC?G4F4J<< < CB@B74RF 
CD46<?PAB CB?P;B64FPES <@ CD< 6OCB?A9A<< <;@9D9A<=. 
 %F9C9AP ;4M<M9AABEF< BF 6A9LA<I @47A<FAOI CB?9= B5B;A4K4RF D<@E><@< J<HD4@< I, II, 
III, IV (K9@ @9APL9 J<HD4, F9@ CD<5BD ?GKL9 ;4M<M9A BF @47A<FAOI CB?9=). 
 !4 L>4?9 CD<5BD4 G>4;O64RF F4>:9 DB8 FB>4 < CB?SDABEFP ;4:<@B6 (E@. F45?. 1); 
CD989?PAB 8BCGE>49@B9 ;A4K9A<9 <;@9DS9@B= 69?<K<AO, I4D4>F9D<;GRM99 GEFB=K<6BEFP 
CD<5BD4 CB BFABL9A<R > A47DG;>9; GEFB=K<6BEFP > @9I4A<K9E><@ 6B;89=EF6<S@ (A4CD<@9D, 
"#- B5O>AB69AAO9, �# - 6<5DBCDBKAO9, '# - G84DBCDBKAO9); ;4M<M9AABEFP >BDCGE4 BF 
6B;89=EF6<S 6A9LA9= ED98O (A4CD<@9D, � - 5DO;7B;4M<M9AAO=, �@ - 79D@9F<K9E><=, #; - 
CO?9;4M<M9AAO=); ;A4K9A<9 A4CDS:9A<S, CD< >BFBDB@ <ECOF4A4 <;B?SJ<S, ;46B8E>B= AB@9D, 
7B8 6OCGE>4 < F<C CD<5BD4. 
'E?B6<S D45BFO CD<5BD4 CD< EBBF69FEF6GRM<I F9@C9D4FGD4I < 6?4:ABEF< B5B;A4K4RF A4 
L>4?9 5G>64@<: 
 % < BFABE<F9?PAB= 6?4:ABEF< 8B 80 %;8B +35� - ABD@4?PAB D45BF49F CD< F9@C9D4FGD9 
B>DG:4RM97B 6B;8GI4 BF +10 
 % < BFABE<F9?PAB= 6?4:ABEF< 8B 80 %;8B +50� - ABD@4?PAB D45BF49F CD< F9@C9D4FGD9 
B>DG:4RM97B 6B;8GI4 BF -20 

 % < BFABE<F9?PAB= 6?4:ABEF< 8B 98 %.8B +60� - ABD@4?PAB D45BF49F CD< F9@C9D4FGD9 
B>DG:4RM97B 6B;8GI4 BF -40 

&45?<J4 1'E?B6AO9 B5B;A4K9A<S A4 L>4?4I Q?9>FDB<;@9D<F9?PAOI CD<5BDB6 

'E?B6AO9 
B5B;A4K9A<S 

$4EL<HDB6>4 GE?B6AB7B B5B;A4K9A<S 

 
 47A<FBQ?9>FD<K9E><= CD<5BD 

 
1?9>FDB@47A<FAO= CD<5BD 
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1?9>FDB8<A4@<K9E><= CD<5BD 

 
�A8G>J<BAAO= CD<5BD 

 
(9DDB8<A4@<K9E><= CD<5BD 

 �B7B@9FD @47A<FBQ?9>FD<K9E><= 

 
�B7B@9FD Q?9>FDB@47A<FAO= 

 
!4CDS:9A<9 <ECOF4F9?PAB9 2 >� 

 
#D<5BD CD<@9ASFP CD< 69DF<>4?PAB@ CB?B:9A<< L>4?O 

 
"5B;A4K9A<9 >?4EE4 FBKABEF< 

 
�BDD9>FBD 

 
�DD9F<D 

 
%@BFD< 8BCB?A<F9?PAO9 G>4;4A<S 6 C4ECBDF9 <?< <AEFDG>J<< CB Q>EC?G4F4J<< 

#BDS8B> 6OCB?A9A<S D45BFO 

1. ";A4>B@<FPES E F9IA<K9E><@< I4D4>F9D<EF<>4@< Q?9>FDB<;@9D<F9?PAOI CD<5BDB6, 
6OEF46?9AAOI A4 EF9A89. 
2. %BEF46<FP F45?<JG F9IA<K9E><I I4D4>F9D<EF<> <;GK9AAOI CD<5BDB6 CB CD<?4749@B= 
HBD@9 (E@. F45?. 2). 
3. �;GK<FP EI9@O 6>?RK9A<S 4@C9D@9FD4, 6B?PF@9FD4, 64FF@9FD4 < EK9FK<>4 Q?9>FD<K9E>B= 
QA9D7<< 6 J9CP, EB7?4EAB CD<?4749@O@ > A<@ <AEFDG>J<S@ <?< F9IA<K9E><@ C4ECBDF4@. 
4. %B5D4FP EI9@G 8?S Q?9>FD<K9E><I <;@9D9A<= E<?O FB>4, A4CDS:9A<S, CBFD95?S9@B= 
@BMABEF< 6 Q?9>FD<K9E><I J9CSI ?45BD4FBDAB7B EF9A84. #D<5BDO 6O5D4FP CB G>4;4A<R 
CD9CB8464F9?S. 
5. #B8 >BAFDB?9@ CD9CB8464F9?S CDB69EF< <;@9D9A<S. 
 

&9IA<K9E><9 I4D4>F9D<EF<>< CD<5BDB6       &45?<J4 2 
)4D4>F9D<EF<>< CD<5BDB6 # D < 5 B D O 

!4;64A<9 CD<5BD4      

%<EF9@4 CD<5BDB6      

&<C CD<5BD4      

�<8 <;@9DS9@B= 69?<K<AO      

#D989?O <;@9D9A<=      

*9A4 89?9A<S      

�?4EE FBKABEF<      

�46B8E>B= AB@9D      
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�B8 6OCGE>4      

 

 

 

%B89D:4A<9 BFK9F4 
1. !4;64A<9 < J9?P D45BFO. 
2. $<EGA>< < EI9@O, CBSEASRM<9 CD<AJ<C 89=EF6<S CD<5BDB6, <;GK9AAOI 6 ?45BD4FBDAB= 
D45BF9, <I GE?B6AO9 B5B;A4K9A<S (D<E. 1, 25, 26, 3, 55). 
3. &9IA<K9E><9 I4D4>F9D<EF<>< CD<5BDB6. 
 

�BAFDB?PAO9 6BCDBEO 

1. �4> GEFDB9A < <; >4><I K4EF9= EBEFB<F <;@9D<F9?PAO= @9I4A<;@ Q?9>FDB@9I4A<K9E><I 
CD<5BDB6? 
2. � K9@ ;4>?RK49FES CD<AJ<C 89=EF6<S Q?9>FDB<;@9D<F9?PAOI @9I4A<;@B6 
@47A<FBQ?9>FD<K9E>B= E<EF9@O? 
3. #D<AJ<C 89=EF6<S CD<5BDB6 Q?9>FDB@47A<FAB= E<EF9@O. 
4. #D<AJ<C 89=EF6<S CD<5BDB6 Q?9>FDB8<A4@<K9E>B= E<EF9@O. 
5. #D<AJ<C 89=EF6<S CD<5BDB6 <A8G>J<BAAB= E<EF9@O. 
6. #D<AJ<C 89=EF6<S CD<5BDB6 Q?9>FDBEF4F<K9E>B= E<EF9@O. 
7. %D46A<FP 8BEFB<AEF64 < A98BEF4F>< <;@9D<F9?PAOI @9I4A<;@B6 D4;?<KAOI E<EF9@. 
8. %I9@O 6>?RK9A<S 4@C9D@9FD4, 6B?PF@9FD4, 64FF@9FD4, EK9FK<>4 Q?9>FD<K9E>B= QA9D7<<. 
9. �4><9 <; D4EE@BFD9AAOI 6 D45BF9 E<EF9@ CD<5BDB6 @B:AB CD<@9ASFP 8?S <;@9D9A<= 6 
J9CSI CBEFBSAAB7B FB>4? 
10. #D<5BD >4>B= E<EF9@O A9?P;S CD<@9ASFP 6 J9CSI CBEFBSAAB7B FB>4? 
11. #D<5BD >4>B= E<EF9@O <@99F A4<5B?99 L<DB><= 8<4C4;BA D45BK<I K4EFBF? 
12. �4> BCD989?S9FES J9A4 89?9A<S L>4?O CD<5BDB6? 
13. !4 >4><9 >?4EEO FBKABEF< 89?SFES Q?9>FDB<;@9D<F9?PAO9 CD<5BDO? 
14. +FB B;A4K4RF GE?B6AO9 B5B;A4K9A<S A4 L>4?9 CD<5BDB6? 
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"&+�&  
#B CD4>F<K9E>B= D45BF9  7  5 

 

�O5BD CD<5BDB6, <ECB?P;G9@OI 8?S BCD989?9A<S C4D4@9FDB6 Q?9>FD<K9E>B= 
J9C< 

 

*9?P D45BFO: "CD989?<FP < 6O5D4FP A9B5IB8<@OI 8?S <;@9D9A<S Q?9>FD<K9E><I C4D4@9FDB6 
6 J9C< <;@9D<F9?PAOI CD<5BDB6. $4EEK<F4FP >?4EE FBKABEF< CD<5BD4, 45EB?RFAGR < 
BFABE<F9?PAGR CB7D9LABEF<  <;@9D9A<S. �>?RK<FP <;@9D<F9?PAO9 CD<5BDO 6 
Q?9>FD<K9E>GR J9CP.  

 

�?S <;@9D9A<S Q?9>FD<K9E><I C4D4@9FDB6 6 J9C< A9B5IB8<@B 6>?RK<FP 
<;@9D<F9?PAO9 CD<5BDO.    �?S <;@9D9A<S FB>4 6 >4>B=- ?<5B GK4EF>9 Q?9>FD<K9E>B= J9C< 
4@C9D@9FD A48B 6>?RK<FP F4> , KFB5O <;@9DS9@O= FB> CDBIB8<? K9D9; A97B. %?98B64F9?PAB , 
4@C9D@9FD 6>?RK49FES   ?>A;54>64B5;P=>   E F9@ EBCDBF<6?9A<9@ ,FB> 6 >BFBDB@ 
A9B5IB8<@B <;@9D<FP 
 

 

 

 

 

  

 �B?PF@9FD 6>?RK4RF ?4@4;;5;P=> FB@G EBCDBF<6?9A<R, A4CDS:9A<9 A4 >BFBDB@ 
A9B5IB8<@B <;@9D<FP 
 

 

 

 

 

 

 

 

 

  �?S <;@9D9A<S @BMABEF< 6 J9CSI CBEFBSAAB7B FB>4 
<ECB?P;GRF 64FF@9FD Q?9>FDB8<A4@<K9E>B= E<EF9@O. 
!9CB86<:AGR (4@C9D@9FDB6GR) B5@BF>G 64FF@9FD4 
6>?RK4RF 6 J9CP CBE?98B64F9?PAB, CB86<:AGR 
(6B?PF@9FDB6GR) 3C4D4??9?PAB CBFD95<F9?R.  
 

� EBBF69FEF6<< E QF<@ A4 ?<J96GR C4A9?P 64FF@9FD4 
6O6989AO K9FOD9 ;4:<@4, 864 <; >BFBDOI B5B;A4K4RF 
E<@6B?B@ –* I  (FB>B6O9 ;4:<@O), 4 864 8DG7<I3   
E<@6B?B@ 3*U (;4:<@O A4CDS:9A<S). �64 ;4:<@4 
CB@9K9AO ;6ё;8BK>4@< * A4;O64RF 79A9D4FBDAO@<. 

 

$4EE@BFD<@ D9L9A<9 F<CB6B7B CD<@9D4 
 

  *9CP C9D9@9AAB7B FB>4 EB E@9L4AAO@ EB98<A9A<9@ D9;<EFBDB6 EBEFB<F <; K9FODёI  
D9;<EFBDB6. � Q?9>FD<K9E>B= J9C< K9D9; D9;<EFBD R 4 CDBIB8<F FB> I 4 = 1,3 A, 

4 A4 D9;<EFBD9 R 2 C4849F A4CDS:9A<9 U 2 = 113 В. 

%I9@4 6>?RK9A<S 64FF@9FD4  
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  �?S <;@9D9A<S A4CDS:9A<S A4 ;484AAB@ D9;<EFBD9, FB>4 6  ;484AAB@ D9;<EFBD9 < B5M9= 
@BMABEF< 6E9= J9C< A9B5IB8<@B 6 Q?9>FD<K9E>GR EI9@G 6>?RK<FP 6B?PF@9FD, 4@C9D@9FD < 
64FF@9FD. !4K9DF<FP Q?9>FD<K9E>GR J9CP E <;@9D<F9?PAO@< CD<5BD4@<. #B8B5D4FP CB 
F45?<J4@ 6B?PF@9FD < 4@C9D@9FD 8?S <;@9D9A<S ;484AAOI C4D4@9FDB6 J9C<, 
B59EC9K<64RMGR A4<@9APLGR CB7D9LABEF<  < CB8EK<F4FP QFG CB7D9LABEFP: 
 

 
 

&45?<J4 № 1   К;4AA B>ч=>AB8 8 65@х=89 ?@545; 87<5@5=8я 4<?5@<5B@>6 

 

 

&45?<J4 № 2    К;4AA B>ч=>AB8 8 65@х=89 ?@545; 87<5@5=8я 6>;PB<5B@>6 

7 �?4EE 
FBKABE
F< γ % 

�9DIA<= 
CD989? 
<;@9D9A<O � 

7 �?4EE 
FBKABEF< 

γ % 

�9DIA<= 
CD989? 
<;@9D9A<O � 

7 �?4EE 
FBKABEF
<  γ % 

�9DIA<= 
CD989? 
<;@9D9A<O, � 

1 1,5 0,5 8 1,5 10 15 1,5 50 

2 2,5 1,5 9 2,5 250 16 2,5 70 

3 2,5 1,0 10 4,0 300 17 4,0 75 

4 2,5 2,0 11 2,5 10 18 1,5 100 

5 4,0 2,0 12 1,5 15 19 1,5 300 

6 2,5 3,0 13 2,5 30 20 2,5 500 

7 4,0 5,0  4,0 30    

&4> >4> A9B5IB8<@B <;@9D<FP FB> 6 K9F69DFB@ D9;<EFBD9 FB 4@C9D@9FD 6>?RK49@ 
CBE?98B64F9?PAB E K9F69DFO@ D9;<EFBDB@ 

 

7 �?4EE 
FBKABE
F< γ % 

�9DIA<= 
CD989? 
<;@9D9A<O, 

� 

7 �?4EE 
FBKABEF< 

γ % 

�9DIA<= 
CD989? 
<;@9D9A<O  � 

7 �?4EE 
FBKABEF
< γ % 

�9DIA<= 
CD989? 
<;@9D9A<O, � 

1 1,5 1 7 1,5 5 13 1,5 20 

2 2,5 1 8 4,0 5 14 1,0 20 

3 2,5 2 9 1,0 10 15 1,5 25 

4 1,0 2 10 2,5 10 16 2,5 25 

5 1,5 3 11 2,5 15 17 1,0 30 

6 2,5 3 12 4,0 15 18 4,0 30 
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�?S <;@9D9A<S A4CDS:9A<S A4 6FBDB@ D9;<EFBD9 6B?PF@9FD 6>?RK49@ C4D4??9?PAB 9@G. 

 
�?S <;@9D9A<S @BMABEF< Q?9>FD<K9E>B= J9C< 6>?RK49@ 64FF@9FD 

 

 
 

+FB5O CD46<?PAB 6O5D4FP 4@C9D@9FD 8?S <;@9D9A<S FB>4 I 4 = 1,3 A, CB?P;G9@ES 
F45?<J9= 7 1 CB CD46<?G I =>< ≥ I 4.    �GKL9 6E9I CB8IB8<FP 4@C9D@9FD A I ��� = 2 А < 
>?4EEB@ FBKABEF<   γ = 1,0 %  ( 6 F45?<J9 4@C9D@9FD EFB<F 74) 
�?4EE FBKABEF< CD<5BD4 K<E?9AB D469A CD<698ёAAB= CB7D9LABEF< CD<5BD4  

%100
A

A

=><

   ,  789 А ���  – AB@<A4?PA4S 69?<K<A4 CD<5BD4 (69DIA<= CD989? 97B 

<;@9D9A<S) 



29 

 

�; 6OL9 CD<698ёAAB= HBD@G?O A4IB8<@ 45EB?RFAGR CB7D9LABEFP <;@9D9A<S

A02,0
%100

A2%0.1

%100

A
A =>< 








   

"CD989?S9@ BFABE<F9?PAGR CB7D9LABEFP <;@9D9A<S CB HBD@G?9:
 %54,1%100

A3.1

A02,0
%100

A

A

1




 

 

 +FB5O CD46<?PAB 6O5D4FP 6B?PF@9FD 6 F45?<J9 7 2 8?S <;@9D9A<S A4CDS:9A<S  A4 
6FBDB@ D9;<EFBD9   U 2 = 113 В. CD<@9AS9@ FB :9 GE?B6<9, 4 <@9AAB U���  ≥ U2 

�GKL9 6E9I CB8IB8<FP 6B?PF@9FD 6 F45?<J9 7 9  E U ��� = 250 B < >?4EEB@ FBKABEF<   γ = 
5%.  

�A4?B7<KAB BCD989?S9@ CB7D9LABEF< <;@9D9A<S  
�5EB?RFA4S  CB7D9LABEFP CD< <;@9D9A<< A4CDS:9A<S 
"CD989?S9@ BFABE<F9?PAGR CB7D9LABEFP <;@9D9A<S CB 
HBD@G?9      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B
BA

A
AB@ 25,6

%100

250%5.2

%100









%53,5%100
113

25,6
%100

1





B

B

A

A
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#D4>F<K9E>4S D45BF4 7 6 

 

�;@9D<F9?PAO9 @9I4A<;@O 4A4?B7B6OI CD<5BDB6 < D4EL<D9A<9 CD989?B6 
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   М �  = k1 B I l =k2 I 

 М �  = k2 α  

 α =  с I 



31 

 

 

 

 

 

 

                

 

 

 

 

 

 

 

 

 

 �BEFB<AEF64: 5B?PL4S FBKABEFP, 6OEB>4S 
KG6EF6<F9?PABEFP, D46AB@9DA4S L>4?4, @4?B9 
CBFD95?9A<9 QA9D7<<, @4?B9 6?<SA<9 A4 A<I 
6A9LA<I @47A<FAOI CB?9=, 8BEF4FBKAB 5OEFDB9 
GECB>B9A<9 EFD9?><.  
 !98BEF4F><: 6OEB>4S EFB<@BEFP, 
KG6EF6<F9?PABEFP > C9D97DG;>4@, CD<7B8ABEFP 
FB?P>B 8?S CBEFBSAAB7B FB>4. 
   

  ШGAF CD<@9ASRF 8?S D4EL<D9A<S CD989?B6 
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�$�&��� &�"$�&�+�%��� %����!�3 

 

#B69D>4 ED98EF6 <;@9D9A<S  3 QFB GEF4AB6?9A<9 CD<7B8ABEF< ED98EF6 <;@9D9A<= > 
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B5D4;JB6B7B (QF4?BAAB7B) CD<5BD4. �O5BD B5D4;JB6B7B CD<5BD4 CDB<;6B8<FES CB DB8G FB>4, 
CB 97B AB@<A4?PAB= 69?<K<A9, CB >?4EEG FBKABEF<. 
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CB7D9LABEF9=. 

Рис 1 



34 

 

�4D<4J<< CB>4;4A<= 3 QFB D4;ABEFP CB>4;4A<= CD<5BD4 6 B8AB= < FB= :9 FBK>9 8<4C4;BA4 
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2. �;@9ASS EBCDBF<6?9A<9 D9BEF4F4, 6OEF46<FP  A4CDS:9A<9 A4 
Aё@ EB7?4EAB F45?<J9.  

3. !4CDS:9A<9 EA4K4?4 G69?<K<64FP BF AG?S 8B @4>E<@4?PAB7B 
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8 70 �    

9 80 �    

10 70 �    

11 60 �    

12 50 �    

13 40 �     

$<E 2 



35 

 

14 30 �    

15 20 �    

16 10 �    

17 0 �    
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 2. #D4>F<K9E>B9 B;A4>B@?9A<9 E 6B?PF@9FDB@  GA<69DE4?PAO@ �7 3 26, 97B F9IA<K9E><I 
84AAOI. "CD989?9A<9 8<4C4;BAB6  <;@9DS9@OI CD<5BDB@ C9D9@9AAOI A4CDS:9A<=,  
EBCDBF<6?9A<= CBEFBSAAB@G FB>G. $4EEK<F4FP CD989? 8BCGE>49@B= CD<6989AAB= BEAB6AB= 
CB7D9LABEF< CD<5BD4  CD< <;@9D9A<< C9D9@9AAB7B A4CDS:9A<S, CD< <;@9A9A<< 
EBCDBF<6?9A<S CBEFBSAAB@G FB>G. #DB69EF< CB87BFB6>G > CDB6989A<R <;@9D9A<= < CDB69EF< 
<;@9D9A<S. 
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1?9>FDBAAO9 6B?PF@9FDO (1�) EBEF46?SRF A4<5B?99 B5L<DAGR 7DGCCG Q?9>FDBAAOI 
CD<5BDB6. "EAB6AB9 <I A4;A4K9A<9 3 <;@9D9A<9 A4CDS:9A<S 6 J9CSI CBEFBSAAB7B < 
C9D9@9AAB7B FB>4 6 L<DB>B@ 8<4C4;BA9 K4EFBF. 
1?9>FDBAAO9 6B?PF@9FDO CBEFBSAAB7B FB>4 EBEFBSF <; 89?<F9?S 6IB8AB7B A4CDS:9A<S, 
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· GE<?<F9?P C9D9@9AAB7B FB>4, 6OCDS@<F9?P, @47A<FBQ?9>FD<K9E><= � . 

1?9>FDBAAO9 6B?PF@9FDO, 6OCB?A9AAO9 CB C9D6B= EI9@9, <@9RF @9APLGR 
KG6EF6<F9?PABEFP, @9APLGR FBKABEFP, F4> >4> CD< A<;><I A4CDS:9A<SI 6OCDS@<F9?< C?BIB 
D45BF4RF, AB <@9RF 5B?99 L<DB><= K4EFBFAO= 8<4C4;BA 3 BF 10 �J 8B (100 & 700)  �J. #B 
F4>B= EI9@9 B5OKAB 6OCB?ASRFES GA<69DE4?PAO9 6B?PF@9FDO C9D9@9AAB7B < CBEFBSAAB7B 
FB>4. !<:A<= CD989? <;@9D9A<S F4><I 6B?PF@9FDB6 B7D4A<K<649FES CBDB7B@ 
KG6EF6<F9?PABEF< 6OCDS@<F9?S < EBEF46?S9F B5OKAB 0,1 & 0,2 �. 

1?9>FDBAAO9 6B?PF@9FDO, 6OCB?A9AAO9 CB 6FBDB= EI9@9, 5B?99 KG6EF6<F9?PAO, AB 
<@9RF 5B?99 G;><= K4EFBFAO= 8<4C4;BA (8B 50  �J), >BFBDO= B7D4A<K<649FES GE<?<F9?9@ 
C9D9@9AAB7B FB>4. 

-?9>FDBAAO9 6B?PF@9FDO ED98A97B ;A4K9A<O E?G:4F 8?S <;@9D9A<S BFABE<F9?PAB 
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<;@9D9A<S: CB K4EFBF9 3 BF 10 �J 8B 10  �J; CB A4CDS:9A<R 3 BF 1 @� 8B 300 �. 
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<ECB?P;B64A<9@ CD9B5D4;B64F9?S C<>B6B7B ;A4K9A<S. #B>4;4A<S F4>B7B 1� 
CDBCBDJ<BA4?PAO 4@C?<FG8AB@G ;A4K9A<R <;@9DS9@B7B A4CDS:9A<S. �<4C4;BAO <;@9D9A<S: 
CB K4EFBF9 3 BF 20 �J 8B 1000  �J; CB A4CDS:9A<R 3 BF 100 @� 8B 1000 �. �IB8AB9 
EBCDBF<6?9A<9 3 BF 100 >"@ 8B 5  B@. 

-?9>FDBAAO9 6B?PF@9FDO 89=EF6GNM97B ;A4K9A<O 3 QFB CD<5BDO, 6 >BFBDOI 
CD9B5D4;B64F9?P 6OCB?AS9FES A4 Q?9@9AF4I E >648D4F<KAB= 6B?PF-4@C9DAB= I4D4>F9D<EF<>B= 
(��)). �<4C4;BAO <;@9D9A<S: CB K4EFBF9 3 BF 20 �J 8B 50  �J, CB A4CDS:9A<R 3 BF 1 @� 8B 
1000 �. 

-?9>FDBAAO= B@@9FD CD98EF46?S9F EB5B= Q?9>FDBAAO= 6B?PF@9FD CBEFBSAAB7B FB>4, 
<@9RM<= <;@9D<F9?PAGR EI9@G, CD9B5D4;GRMGR <;@9DS9@B9 EBCDBF<6?9A<9 6 
CDBCBDJ<BA4?PAB9 9@G CBEFBSAAB9 A4CDS:9A<9. �<4C4;BA <;@9D9A<S QF<I CD<5BDB6 BF 10 
"@ 8B 1000  "@. 
"�"�-�!!�3 %&$'�&'$!�3 %)� � � #$�!*�# ���%&��3 1���&$"!!"�" 

*�($"�"�" �"�0& �&$� 

 

"5B5M9AA4S EFDG>FGDA4S EI9@4 Q?9>FDBAAB7B J<HDB6B7B 6B?PF@9FD4 <;B5D4:9A4 A4 
D<E.1. 
�IB8AB9 GEFDB=EF6B CD98EF46?S9F EB5B= >4?<5DB64AAO= 89?<F9?P E 5B?PL<@ 6IB8AO@ 
EBCDBF<6?9A<9@, 8BEF<74RM<@ 10 "@. 

%D46A<64NM99 GEFDB=EF6B E?G:<F 8?S ED46A9A<S <;@9DS9@B7B Ux < B5D4;JB6B7B U>5p, 

A4CDS:9A<= < H<>E4J<< <I D469AEF64. 
#D9B5D4;B64F9?P A4CDO:9A<O 6 >B8 EB;849F B5D4;JB6B9 (BCBDAB9) A4CDS:9A<9 U>5p , 

>BFBDB9 CBEFGC49F 6 ED46A<64RM99 GEFDB=EF6B. #D< D469AEF69 Ux= U>5p QFB ;A4K9A<9 
A4CDS:9A<S CD9B5D4;G9FES 6 BCD989?9AAO= >B8 (K<E?B <@CG?PEB6, <AF9D64? 6D9@9A<, 
K4EFBFG < F.8.), >BFBDO= H<>E<DG9FES Q?9>FDBAAO@ EK9FK<>B@ < CBEFGC49F 6 GEFDB=EF6B 
J<HDB6B7B BFEK9F4. 'EFDB=EF6B J<HDB6B7B BFEK9F4 K4EFB <;7BFB6?SRF A4 J<HDB6OI 
74;BD4;DS8AOI ?4@C4I. 
 

'CD46?ONM99 GEFDB=EF6B B59EC9K<649F EB7?4EB64AAGR D45BFG G;?B6, D4;?<KAO9 
C9D9>?RK9A<S < 6OCB?A9A<9 ?B7<K9E><I BC9D4J<=. 
 

 

$4EE@BFD<@ CD<AJ<C 89=EF6<S Q?9>FDBAAB7B J<HDB6B7B 6B?PF@9FD4 E 
6D9@O<@CG?PEAO@ CD9B5D4;B64F9?9@ <;@9DO9@B7B A4CDO:9A<O. #D<AJ<C 89=EF6<S EBEFB<F 6 
E?98GRM9@.  
 

�;@9DS9@B9 A4CDS:9A<9 CD9B5D4;G9FES 6B 6D9@9AAB= <AF9D64?, CDBCBDJ<BA4?PAO= 
<;@9DS9@B= 69?<K<A9. �O89?9AAO= <AF9D64? ;4CB?AS9FES EK9FAO@< <@CG?PE4@<, >BFBDO9 
CB8EK<FO64RFES Q?9>FDBAAO@ EK9FK<>B@, < D9;G?PF4F <;@9D9A<S <;B5D4:49FES 6 J<HDB6B= 

$<E.1 
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HBD@9 GEFDB=EF6B@ J<HDB6B7B BFEK9F4.  
!4 D<E.2 CD<6989A4 6D9@9AA4S 8<47D4@@4, CBSEASRM4S D45BFG 6D9@S<@CG?PEAB7B 

J<HDB6B7B 6B?PF@9FD4. �B?PF@9FD <;@9DS9F A4CDS:9A<9 J<>?4@<, >BFBDO9 ;484RF E 
GCD46?SRM<@ GEFDB=EF6B@. � A4K4?9  J<>?4,  CB E<7A4?G "�4CGE>" (D<E.24) (>BFBDO= @B:9F  
6O8464FPES  6DGKAGR <?< 46FB@4F<K9E><), E5D4EO64RFES A4 AG?P CD98O8GM<9 CB>4;4A<S 
EK9FK<>4 <  ;4CGE>49FES 79A9D4FBD C<?BB5D4;AB7B A4CDS:9A<S, E U>5p >BFBDB7B ED46A<649FES,  
>4> E B5D4;JB6O@, <;@9DS9@B9 UX (D<E.25). � @B@9AF, >B784  U>5p = 0, 6OD454FO649FES 
<@CG?PE U1 (D<E.26)  ;4CGE>4 EK9FK<>4 <@CG?PEB6, >BFBDO9 CBEFGC4RF E 79A9D4FBD4 
B5D4;JB6OI <@CG?PEB6 U8<?  E K4EFBFB= Vo (D<E.28) A4 6IB8 EK9FK<>4. 

 

#D< U>5p = Ux (E@. D<E.25) 
6OD454FO649FES <@CG?PE U2 (D<E. 
27), >BFBDO= CD9>D4M49F 
CBEFGC?9A<9 B5D4;JB6OI <@CG?PEB6 
6 EK9FK<> < <I EK9F. �4 6D9@S tx 

EK9FK<> H<>E<DG9F NX <@CG?PEB6 
(D<E.29). �; D<E.25 E?98G9F, KFB Ux= 

tx· tgα. 
!B F4> >4> tgα D469A E>BDBEF< 
<;@9A9A<S C<?BB5D4;AB7B 
A4CDS:9A<S v (�/c), 4 tx = Nx /Vo, FB 
Ux = tx V = η Nx, 789 >BQHH<J<9AF n 

= V/V0 =A>nst 8?S 84AAB7B 
6B?PF@9FD4 < 6O5<D49FES D46AO@ 10

n
 

( n = 0, 1, 2,...). �4> 6<8AB <; 
EBBFABL9A<S Ux 

=
 η·Nx,  CB>4;4A<S 

EK9FK<>4 EBBF69FEF6GRF ;A4K9A<R 

Ux 6 J<HDB6B@ 6OD4:9A<<. 
 

�B?PF@9FD GA<69DE4?PAO= �7 – 26 
1. A4;A4K9A<9 

В>;PB<5B@ C=865@A4;P=O9 В7 – 26 BFABE<FES > >?4EEG  Q?9>FDBAAOI 6B?PF@9FDB6 < 
CD98A4;A4K9A 8?S <;@9D9A<S CBEFBSAAB7B, C9D9@9AAB7B E<AGEB<84?PAB7B A4CDS:9A<S < 
EBCDBF<6?9A<S CBEFBSAAB@G FB>G 6 ?45BD4FBDAOI < J9IB6OI GE?B6<SI. 
$45BK<9 GE?B6<S Q>EC?G4F4J<<: 
- F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4 BF 3 10 8B + 400 %; - BFABE<F9?PA4S 6?4:ABEFP 8B 80% 
CD< F9@C9D4FGD9 6B;8GI4 +250 %; - C<F4A<9 CD<5BD4 BF E9F< C9D9@9AAB7B FB>4 A4CDS:9A<9@ 
220 � K4EFBFB= 50 �J. 
2. &9IA<K9E><9 84AAO9 
2.1. �<4C4;BA <;@9DS9@OI CD<5BDB@ CBEFBSAAOI A4CDS:9A<= BF 10 @� 8B 300 � 
C9D9>DO649FES CB88<4C4;BA4@< E 69DIA<@< CD989?4@< 0,1; 0,3; 1; 3; 10; 30; 100 < 300 �. 
#D<@9A9A<9@ 6A9LA97B 89?<F9?O A4CDO:9A<O �!-518 B59EC9K<649FES <;@9D9A<9 
A4CDS:9A<= 8B 1000 �. 
2.2. �<4C4;BA <;@9DS9@OI CD<5BDB@ C9D9@9AAOI A4CDS:9A<= CB A<;>BK4EFBFAB@G 6IB8G BF 
200 @� 8B 300�  C9D9>DO649FES CB88<4C4;BA4@< E 69DIA<@< CD989?4@< 1; 3; 10; 30; 100 < 300 
� B5?4EF< K4EFBF BF 20 �J 8B 20 >�J. #D<@9A9A<9@ 6A9LA97B 89?<F9?S �!-518 6 B5?4EF< 
K4EFBF BF 20 �J 8B 3 >�J B59EC9K<649FES <;@9D9A<9 A4CDS:9A<= 8B 1000�. 
2.3. �<4C4;BA <;@9DS9@OI CD<5BDB@ C9D9@9AAOI A4CDS:9A<= CB 6OEB>BK4EFBFAB@G 6IB8G 
BF 200@� 8B 100 � C9D9>DO649FES CB88<4C4;BA4@< E 69DIA<@< CD989?4@< 1; 3; 10; 30 < 100 � 
6 B5?4EF< K4EFBF BF 1 >�J 8B 1000  �J.  

$<E.2 
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#D<@9A9A<9@ 6A9LA97B 89?<F9?O �!-519 6 B5?4EF< K4EFBF BF 3 >�J 8B 300  �J 
B59EC9K<649FES <;@9D9A<9 A4CDS:9A<= 8B 1000 �. 
2.4. �<4C4;BA <;@9DS9@OI CD<5BDB@ EBCDBF<6?9A<= CBEFBOAAB@G FB>G BF 10 "@ 8B 1000 
 "@ C9D9>DO649FES CB88<4C4;BA4@< EB ED98A9= BF@9F>B= 100 "@; 1; 10; 100 >"@; 1; 10; 100 
 "@. 
2.5. #D989? 8BCGE>49@B= CD<6989AAB= BEAB6AB= CB7D9LABEF< CD<5BD4 CD< <;@9D9A<< 
CBEFBSAAB7B A4CDS:9A<S, 6OD4:9AA4S 6 CDBJ9AF4I BF >BA9KAB7B ;A4K9A<S GEF4AB6?9AAB7B 
CB88<4C4;BA4, A9 CD96OL49F ± 2,5% A4 CB88<4C4;BA4I E 69DIA<@< CD989?4@< 0,1 3 300 � < ± 
4,0% E CD<@9A9A<9@ 6A9LA97B 89?<F9?S �!-518 

2.6. #D989? 8BCGE>49@B= CD<6989AAB= BEAB6AB= CB7D9LABEF< CD<5BD4 CD< <;@9D9A<< 
C9D9@9AAB7B A4CDS:9A<S, 6OD4:9AA4S 6 CDBJ9AF4I BF >BA9KAB7B ;A4K9A<S GEF4AB6?9AAB7B 
CB88<4C4;BA4, A9 CD96OL49F ;A4K9A<=, G>4;4AAOI 6 F45?. 1 < 2. 
2.7. #D989? 8BCGE>49@B= BEAB6AB= CB7D9LABEF< CD<5BD4 CD< <;@9A9A<< EBCDBF<6?9A<S 
CBEFBSAAB@G FB>G, 6OD4:9AA4S 6 CDBJ9AF4I BF 8?<AO D45BK9= K4EF< L>4?O, A9 CD96OL49F ± 
2,5%. �?<A4 D45BK9= K4EF< L>4?O 68 @@. 
3. 'EFDB=EF6B < CD<5BD4 < 97B EBEF46AOI K4EF9= 

3.1. #D<AJ<C 89=EF6<S 
%FDG>FGDA4S EI9@4 CD<5BD4 (D<E. 1) EBEFB<F <; E?98GRM<I K4EF9=: 
- 6OEB>BK4EFBFAO= 89?<F9?P �!-519; 

- 89?<F9?P CBEFBSAAB7B < C9D9@9AAB7B A4CDS:9A<S A<;>B= K4EFBFO �!-518; 

- 89F9>FBD; 
- 6OEB>BB@AO= 89?<F9?P A4 6IB89 '#&; 
- GE<?<F9?P CBEFBSAAB7B FB>4 ('#&); 
- D9;<EFBD J9C< B5D4FAB= E6S;<; 
- <;@9D<F9?PAO= CD<5BD 3 @<>DB4@C9D@9FD; 
- 5?B> C<F4A<S (�#). 



39 

 

 

�;@9DS9@O= E<7A4? CBEFBSAAB7B FB>4 CBEFGC49F A9CBED98EF69AAB <?< K9D9; 89?<F9?P 
�!-518 A4 6OEB>BB@AO= 89?<F9?P < 84?99 A4 6IB8 '#&. %<7A4? C9D9@9AAB7B FB>4 CBEFGC49F 
A9CBED98EF69AAB <?< K9D9; 89?<F9?P �!-519 <?< �!-518 A4 89F9>FBD < 84?99 K9D9; 
6OEB>BB@AO= 89?<F9?P A4 '#&. 

 

!4 6E9I CB88<4C4;BA4I, >DB@9 CB88<4C4;BAB6 0,1 < 0,3 �, GDB69AP E<7A4?4 A4 6IB89 
'#& CD< CB?AB@ BF>?RK9A<< G>4;4F9?S <;@9D<F9?PAB7B CD<5BD4 �# EBEF46?S9F 1 �. '#& 
BI64K9A 7?G5B>B= BFD<J4F9?PAB= B5D4FAB= E6S;PR CB FB>G. 

!4 6OIB89 '#& CB8>?RK9A 6 J9CP B5D4FAB= E6S;< <;@9D<F9?PAO= CD<5BD $�1 E 
D9;<EFBD4@<, CB8>?RK49@O@< 6 EBBF69FEF6<< E GEF4AB6?9AAO@ CB88<4C4;BAB@. �?B> 
C<F4A<S �# E?G:<F 8?S C<F4A<S '#& < A4>4?PAB= J9C< 8<B84 6 89F9>FBD9, 4 F4>:9 
<ECB?P;G9FES 8?S >B@C9AE4J<< C489A<S A4CDS:9A<S A4 6IB8AB@ 89?<F9?9. 
3.2. �BAEFDG>J<S. 
�B?PF@9FD GA<69DE4?PAO= �7326 6OCB?A9A 6 6<89 A4EFB?PAB7B C9D9ABEAB7B CD<5BD4. "5M<= 
6<8 CD<5BD4 EB EFBDBAO C9D98A9= C4A9?< CB>4;4A A4 D<E. 2. 
�4D>4E CD<5BD4 EBEFB<F <; C9D98A9= < ;48A9= D4@, EB98<A9AAOI EFS:>4@<. !4 ;48A9= D4@9 
;4>D9C?9A4 BF><8O64RM4SES C9K4FA4S C?4F4 E Q?9@9AF4@< EI9@O. 
!4 C9D98A9= C4A9?< CD<5BD4 D4ECB?B:9AO (D<E.4): 
- <;@9D<F9?PAO= CB>4;O64RM<= CD<5BD; 
- DGK>4 C9D9>?RK9A<S DB84 D45BF; 
- DGK>4 C9D9>?RK9A<S CB88<4C4;BAB6 <;@9D9A<S; 
- 6IB8AO9 7A9;84 U,  ⃰   , rx ; 

- DGK>4 CBF9AJ<B@9FD4 GEF4AB6>< Q?9>FD<K9E>B7B AG?S CD< <;@9D9A<< CBEFBSAAB7B 
A4CDS:9A<S < EBCDBF<6?9A<S CBEFBSAAB@G 

FB>G   

- DGK>4 CBF9AJ<B@9FD4 
GEF4AB6>< Q?9>FD<K9E>B7B AG?S CD< <;@9D9A<< 
C9D9@9AAB7B A4CDS:9A<S    
- DGK>4 CBF9AJ<B@9FD4 GEF4AB6>< 59E>BA9KABEF< 
CD< <;@9D9A<< EBCDBF<6?9A<S CBEFBSAAB@G 

FB>G  

 - 7A9;8B 8?S CDB5A<>4; 
- <A8<>4FBD 6>?RK9A<S CD<5BD4; 

$<E.3  

$<E. 4   #9D98ASS C4A9?P CD<5BD4 
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- FG@5?9D 6>?RK9A<S A4CDS:9A<S E9F< %�&Ь ; 

- 6O6989A LAGD CDB5A<>4. 
!4 ;48ARR EF9A>G 6O6989AO LAGD C<F4A<S, 7A9;84 6OIB84, CD98GE@BFD9AAO9 8?S 
46FB@4F<;4J<< >BAFDB?S CD<5BD4 CD< 97B 6OCGE>9, < >?9@@4 ;4;9@?9A<S. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

#D4>F<K9E>4S D45BF4  7 10 

$9;BA4AEAO9 @9FB8O <;@9D9A<S C4D4@9FDB6 ?<A9=AOI >B@CBA9AFB6. 

$9;BA4AEAO9 @9FB8O <;@9D9A<O C4D4@9FDB6 ?<A9=AOI >B@CBA9AFB6 4CD98CB?474RF 
<ECB?P;B64A<9 H<;<K9E><I S6?9A<= 6 >B?954F9?PAOI >BAFGD4I < LC-79A9D4FBD4I. 
%BBF69FEF69AAB @B7GF 5OFP D4;89?9AO A4 >BAFGDAO= < 79A9D4FBDAO= @9FB8O. 

�"!&'$!/�  �&"�. 

�BE69AAO9 <;@9D9A<S 9@>BEF< >BA89AE4FBD4 < <A8G>F<6ABEF< >4FGL><BEAB64AO A4 
<;69EFAB= ;46<E<@BEF< D9;BA4AEAB= K4EFBFO >BAFGD4 BF 97B C4D4@9FDB6:f0 = ½Ã:LC. �BAFGD, 
EBEF46?9AAO= <; <ECOFG9@B7B < B5D4;JB6B7B >B@CBA9AFB6, E?45B E6S;O64RF E 
<;@9D<F9?PAO@ 79A9D4FBDB@. +4EFBFG CBE?98A97B D97G?<DGRF 8B A4EFGC?9A<S D9;BA4AE4, 
<A8<>4FBDB@ >BFBDB7B E?G:<F Q?9>FDBAAO= 6B?PF@9FD. �@>BEFP <?< <A8G>F<6ABEFP A4IB8SF 
<; HBD@G? 

 

789 %I < %B5D 4 <;@9DS9@4S < B5D4;JB64S 9@>BEFP, C(; LI < L05D 4 <;@9DS9@4S < 
B5D4;JB64S <A8G>F<6ABEF<, @>�;  fD 4 D9;BA4AEA4S K4EFBF4, >�J. 

�BAFGDAO@ @9FB8B@ <;@9DSRF < 8B5DBFABEFP >B?954F9?PAB7B >BAFGD4 Q. "8<A <; ECBEB5B6 
D94?<;G9FES 6 >G@9FD9, 864 64D<4AF4 EI9@ >BFBDB7B CB>4;4AO A4 D<E. 4 < 5. 

'CDBM9AAO9 EI9@O >G@9FDB6 

$<E.5   ,>4?4 CD<5BD4  �7 - 26 
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�4FGL>G <A8G>F<6ABEF< CB8>?RK4RF > ;4:<@4@ LI, 4 >BA89AE4FBD 4 > ;4:<@4@ %I. 
'EF4A46?<64RF @<A<@4?PAB9 ;A4K9A<9 9@>BEF< B5D4;JB6B7B >BA89AE4FBD4.+4EFBFG 
79A9D4FBD4 C9D9EFD4<64RF 8B A4EFGC?9A<S D9;BA4AE4 A4CDS:9A<= 6 CBE?98B64F9?PAB@ 
>BAFGD9. !4CDS:9A<9 A4 >BA89AE4FBD9 UE CD< A9<;@9AAB@ A4CDS:9A<< 9, 6B;5G:84RM9@ 
>BAFGD, CB?GK49FES CDBCBDJ<BA4?PAO@ 8B5DBFABEF< >BAFGD4 (9E?< 8B5DBFABEFP 8BEF4FBKAB 
6OEB>4, CB >D4=A9= @9D9 Q > 10) : 

Uc = Qe 

,>4?4 Q?9>FDBAAB7B 6B?PF@9FD4 7D48G<DG9FES 6 98<A<J4I Q. #B7D9LABEFP, B5GE?B6?9AAGR 
CB8>?RK9A<9@ > >BAFGDG B5D4;JB6B7B >BA89AE4FBD4, <E>?RK4RF D4EK9FAO@ CGF9@. 

�B5DBFABEFP >BAFGD4 @B:AB <;@9D<FP F4>:9 >BE69AAO@ @9FB8B@, >BFBDO= 
A4;O64RF@9FB8B@ C9D9@9AAB= K4EFBFO. !9CBED98EF69AAB <;@9DSRF CB?BEG CDBCGE>4A<S 
>BAFGD4 ΔF A4 BFABE<F9?PAB@ GDB6A9 � = U/UD < D9;BA4AEAGR K4EFBFG fD, 4 8B5DBFABEFP 
6OK<E?SRF CB HBD@G?9 

 

%4@4S 6OEB>4S FBKABEFP <;@9D9A<= CB?GK49FES, >B784 � =0,707. 

!4<5B?PL<= G89?PAO= 69E 6 B5M9= CB7D9LABEF< <;@9D9A<= 8B5DBFABEF< >BAFGD4 
BC<E4AAO@ @9FB8B@ <@99F CB7D9LABEFP BCD989?9A<S CB?BEO ΔF. #BQFB@G 99 AG:AB 
<;@9DSFP E 5B?PLB= FBKABEFPR (A4CD<@9D, Q?9>FDBAAB-EK9FAO@ K4EFBFB@9DB@). 

��!�$�&"$!/�  �&"�. 

�OEB>BK4EFBFAO9 79A9D4FBDO I < II EB5D4AO CB B8<A4>B6B= EI9@9. 
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%I9@4 CD<5BD4 8?S <;@9D9A<S 9@>BEF9= < <A8G>F<6ABEF9= 79A9D4FBDAO@ @9FB8B@ 

 

� >BAFGD9 C9D6B7B 79A9D4FBD4 6>?RK9AO B5D4;JB6O9 >BA89AE4FBDO C9D9@9AAOI 9@>BEF9=, 
;A4K9A<S >BFBDOI BF?<K4RFES 8DG7 BF 8DG74 6 100 D4;. �ECOFG9@GR >4FGL>G <A8G>F<6ABEF< 
6>?RK4RF 6 >BAFGD 6FBDB7B 79A9D4FBD4 CBE?98B64F9?PAB E 97B >4FGL>B= <A8G>F<6ABEF<, 
;A4K9A<9 >BFBDB= @B:9F <;@9ASFPES. �ECOFG9@O= >BA89AE4FBD 6>?RK49FES C4D4??9?PAB 
>BAFGDG 79A9D4FBD4 II (;4:<@ %I). 

#D< <;@9D9A<< 9@>BEF< >BA89AE4FBD4 8B CB8>?RK9A<S CBE?98A97B B54 79A9D4FBD4 
A4EFD4<64RF A4 B8<A4>B6GR K4EFBFG. %B6C489A<9 K4EFBF H<>E<DG9FES E 6OEB>B= FBKABEFPR 
CB AG?96O@ 5<9A<S@, 8?S CB?GK9A<S < 6O89?9A<S >BFBDOI 6 EI9@9 CD98GE@BFD9AO E@9E<F9?P 
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*<HDB6B= @G?PF<@9FD (4800 CD98A4;A4K9A 8?S <;@9D9A<S 9@>BEF<, <A8G>F<6ABEF< < 
EBCDBF<6?9A<S. #D<AJ<C D45BFO CD<5BD4 BEAB64A A4 CD9B5D4;B64A<< <;@9DS9@B7B 
C4D4@9FD4 6B 6D9@9AAB= <AF9D64? < CBE?98GRM97B ;4CB?A9A<S QFB7B <AF9D64?4 <@CG?PE4@< 

F4>FB6B= K4EFBFO , F4> KFB K<E?B <@CG?PEB6 

 

 G?PF<@9FD BFABE<FPES > CD<5BD4@ A9CBED98EF69AAB= BJ9A><, 4 ;A4K9A<9 <;@9DS9@B7B 
C4D4@9FD4 BFEK<FO649FES CB J<HDB6B@G BFEKёFAB@G GEFDB=EF6G. "EAB6A4S #B7D9LABEFP 
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<;@9D9A<S A9 CD96OL49F 0,5%. �<8 <;@9DS9@B= 69?<K<AO 6O5<D49FES CD< CB@BM< 
>ABCBKAB7B C9D9>?RK4F9?S. 

)4D4>F9D<EF<>< CD<5BDB6 8?S <;@9D9A<S C4D4@9FDB6 >B@CBA9AFB6 Q?9>FD<K9E><I J9C9=. 
�B?PL<AEF6B CD<5BDB6 8?S <;@9D9A<S C4D4@9FDB6 >B@CBA9AFB6 J9C9= S6?S9FES 
@AB7BHGA>J<BA4?PAO@<, CD98A4;A4K9AAO@< 8?S <;@9D9A<S >4> 7?46AOI, F4> < CDB<;6B8AOI 
C4D4@9FDB6. � BEAB6AO@ I4D4>F9D<EF<>4@ F4><I CD<5BDB6 BFABESF: 8<4C4;BA <;@9D9A<S 
C4D4@9FDB6 Q?9@9AFB6, 8<4C4;BA K4EFBF <;@9D9A<S, CB7D9LABEFP <;@9D9A<S < 
KG6EF6<F9?PABEFP. 

�<4C4;BA <;@9D9A<S I4D4>F9D<;GRF @<A<@4?PAO@< < @4>E<@4?PAO@< ;A4K9A<S@< 
<;@9DS9@OI C4D4@9FDB6. �;@9D9A<9 5B?PL<AEF64 C4D4@9FDB6 B5OKAB 6OCB?AS9FES A4 B8AB= 
<?< A9E>B?P><I H<>E<DB64AAOI K4EFBF4I, 4 CD<5BDO, D45BF4RM<9 CB D9;BA4AEAB@G @9FB8G, 
I4D4>F9D<;G9FES 8<4C4;BAB@ D45BK<I K4EFBF, 6 CD989?4I >BFBDOI 6OCB?AS9FES <;@9D9A<9 
C4D4@9FDB6 Q?9@9AFB6. 

"EAB6AB= @9FDB?B7<K9E>B= I4D4>F9D<EF<>B= CD<5BDB6 S6?S9FES CB7D9LABEFP <;@9D9A<S, 
>BFBD4S BCD989?S9FES 6 ;484AAB@ 8<4C4;BA9 <;@9D9A<S C4D4@9FDB6 A4 >4:8B= <; 
H<>E<DB64AAOI K4EFBF, 

 

(33) 

789  - 89=EF6<F9?PAB9 ;A4K9A<9 <;@9DS9@B= 69?<K<AO,  - 9ё <;@9D9AAB9 ;A4K9A<9. 

�9EP@4 64:AB I4D4>F9D<EF<>B= CD<5BDB6 S6?S9FES KG6EF6<F9?PABEFP, >BFBDGR BCD989?SRF 
>4> BFABL9A<9 BF>?BA9A<S G>4;4F9?S  > CD<D4M9A<R <;@9DS9@B= 69?<K<AO  

 

(34) 

�?S @BEFB6 CBEFBSAAB7B <?< C9D9@9AAB7B FB>4 BCD989?SRF KG6EF6<F9?PABEFP > 
BFABE<F9?PAB@G <;@9A9A<R EBCDBF<6?9A<S 

 

(35) 

789 - BFABE<F9?PAB9 CD<D4M9A<9 EBCDBF<6?9A<S. 

�BAFDB?PAO9 6BCDBEO 

�4><9 @B89?< C4EE<6AOI Q?9@9AFB6 <ECB?P;GRF CD< <;@9D9A<< <I C4D4@9FDB6? 
2. �4><9 C4D4@9FDO Q?9@9AFB6 A4;O64RF BEAB6AO@< < CDB<;6B8AO@<? 
3. +9@ BF?<K4RFES 7?46AO9 C4D4@9FDO Q?9@9AF4 BF BEF4FBKAOI? 
4. �4><@< C4D4@9FD4@< I4D4>F9D<;GRF >4K9EF6B Q?9@9AFB6? 
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5. �4><@< C4D4@9FD4@< I4D4>F9D<;GRF K4EFBFAO9 E6B=EF64 Q?9@9AFB6? 
6. �4=F9 I4D4>F9D<EF<>G @9FB8B6 <;@9D9A<S C4D4@9FDB6 C4EE<6AOI Q?9@9AFB6. 
7. � K9@ ;4>?RK49FES EGMABEFP >BE69AAB7B @9FB84 <;@9D9A<S C4D4@9FDB6 Q?9@9AFB6? 
8. �4><9 CB7D9LABEF< E6B=EF69AAO @9FB8G 6B?PF@9FD4-4@C9D@9FD4? 
9. #9D9K<E?<F9 GE?B6<S D46AB69E<S @BEF4 C9D9@9AAB7B FB>4. 
10. �?S K97B <ECB?P;GRF 86B=AO9 @BEFO CBEFBSAAB7B FB>4? 
11. "5NSEA<F9 CD<AJ<C D45BFO @BEF4 $329. 
12. +9@ BF?<K4RFES EI9@4 @BEFB6 C9D9@9AAB7B FB>4 CD< <;@9D9A<< 9@>BEF< < 
<A8G>F<6ABEF<? 
13. �4> D45BF49F @BEF C9D9@9AAB7B FB>4 �7-4? 

14. �4><9 C4D4@9FDO Q?9@9AFB6 <;@9DSRF D9;BA4AEAO@< @9FB84@<? 
15. �4> D45BF49F <;@9D<F9?P 8B5DBFABEFP? 
16. �4> <;@9DSRF CD< CB@BM< <;@9D<F9?S 8B5DBFABEF< 9@>BEFP >BA89AE4FBDB6? 
17. "5NSEA<F9 CD<AJ<C J<HDB6B7B @9FB84 <;@9D9A<S C4D4@9FDB6 Q?9@9AFB6. 
18. �4> D45BF49F J<HDB6B= @G?PF<@9FD (4800? 
19. !4;B6<F9 BEAB6AO9 I4D4>F9D<EF<>< CD<5BDB6 8?S <;@9D9A<S C4D4@9FDB6 Q?9@9AFB6. 
20. �4> BCD989?SRF KG6EF6<F9?PABEFP @BEF4 CBEFBSAAB7B FB>4? 

 

#D4>F<K9E>4S D45BF4 712 

�;@9D9A<9 EBCDBF<6?9A<S >BE69AAO@ @9FB8B@ 

 
 

*9?P D45BFO: "E6B9A<9  @9FB8<>< <;@9D9A<S ED98A<I EBCDBF<6?9A<= @9FB8B@ 4@C9D@9FD4 < 
6B?PF@9FD4. 
%B89D:4A<9: � CD98?4749@OI EI9@4I CBBK9D98AB <;@9D<FP EBCDBF<6?9A<S R1, R2, R3.  
�D4F>4S F9BD<S < D4EK9FAO9 HBD@G?O. 
#D< <;@9D9A<< EBCDBF<6?9A<S >BE69AAO@ @9FB8B@ CD<@9ASRF 869 EI9@O 6>?RK9A<S 
4@C9D@9FD4 < 6B?PF@9FD4. 

 
$<E.1  Ra = 1,3 O@; Rv = 1 MO@ 

� EI9@9, <;B5D4:9AAO= A4 D<E.1, CB>4;4A<S 6B?PF@9FD4 Uv D46AO EG@@9 A4CDS:9A<= A4 
EBCDBF<6?9A<< Rx < A4 4@C9D@9FD9 U4 . � QFB@ E?GK49 <;@9DS9@B9 EBCDBF<6?9A<9: 

 
F.9. CBS6?S9FES CB7D9LABEFP <;@9D9A<S, D46A4S Ra (6AGFD9AA9@G EBCDBF<6?9A<R 
4@C9D@9FD4). #BQFB@G QFG EI9@G CD<@9ASRF 8?S <;@9D9A<S EBCDBF<6?9A<=, 5B?PL<I CB 
ED46A9A<R E EBCDBF<6?9A<9@ 4@C9D@9FD4 (6 100 D4; < 5B?PL9), KFB CB;6B?S9F CD9A95D9KP 
EBCDBF<6?9A<9@ Ra, F.9. EK<F4FP KFB: Rx = Ua / Ia 
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$<E.2 

#D< <ECB?P;B64A<< 6FBDB= EI9@O (D<E.2) CB>4;4A<9 4@C9D@9FD4 Ia D46AB EG@@9 FB>B6 6 
EBCDBF<6?9A<< Rx < 6B?PF@9FD9 Iv, E?98B64F9?PAB <;@9DS9@B9 EBCDBF<6?9A<9: 

 
1FG EI9@G CD<@9ASRF 8?S <;@9D9A<S EBCDBF<6?9A<=, @9APL<I CB ED46A9A<R E 
EBCDBF<6?9A<9@  6B?PF@9FD4 (6 100 D4; < @9APL9). � QFB@ E?GK49 FB>B@ K9D9; 6B?PF@9FD 
@B:AB CD9A95D9KP, F.9. EK<F4FP:   Rx = Uv / Ia. !B CD< FBKAOI <;@9D9A<SI CB?P;GRFES 
CB?AO@< HBD@G?4@<, 6 ;46<E<@BEF< BF CD<@9AS9@B= EI9@O. 
"5BDG8B64A<9 < CD<5BDO: 

1. �EFBKA<> C<F4A<S 3 Q?9>FD<K9E>4S E9FP C9D9@9AAB7B FB>4 A4 A4CDS:9A<9 150�. 
2.  474;<A B5D4;JB6OI EBCDBF<6?9A<=  
3. $9BEF4F, EB98<A<F9?PAO9 CDB6B84 
4. #D<5BDO: -�@C9D@9FD � (�)3 <;@9DS9F E<?G FB>4 6 J9C<: �B?PF@9FD U (�)- <;@9DS9F 
C489A<9 A4CDS:9A<S A4 D9;<EFBD9 
 

#BDS8B> 6OCB?A9A<S D45BFO: 
 

1. �4C<E4FP F9IA<K9E><9 84AAO9 Q?9>FD<K9E><I CD<5BDB6 6 F45?<JG71    

         &45?<J4 71  

!4<@9AB64A<9 
CD<5BD4 

"5B;A4K9A<9 
A4 EI9@9 

%<EF9@4 
CD<5BD4 

�?4EE 
FBKABEF< 

#D989? 
<;@9D9A<S 

*9A4 89?9A<S 

      

      

      

      

      

 

1.%B5D4FP EI9@G (D<E.1), CDB69D<FP EBCDBF<6?9A<9 D9;<EFBD4 8?S 84AAB= D45BFO. (114 "@) 
2.#BBK9D98AB A4 @474;<A9 EBCDBF<6?9A<= 6OEF46<FP R8 = R1, R2, R3. 
3.#DB<;69EF< ;4@9DO < ;4A9EF< <I 6 F45?<JG. 
4.�A4?B7<KAB CDB69EF< ;4@9DO CB EI9@9 D<E.2. 
5.$4EK<F4FP Rx, CB?P;GSEP CB?AO@< < EB>D4M9AAO@< HBD@G?4@<. $9;G?PF4FO ;4A9EF< 6 
F45?<JG. 
6.!4=F< 8?S 6E9I E?GK496 45EB?RFAGR < BFABE<F9?PAGR CB7D9LABEFP, EK<F4S 
R8 3 (A4 @474;<A9 EBCDBF<6?9A<=) 3 89=EF6<F9?PAO@ ;A4K9A<9@. 
R<;@ 3 (CB HBD@G?4@) 3 <;@9D9AAO@ ;A4K9A<9@. 
ΔR = R<;@ 3 R8; 
γ = (ΔR / R8 )* 100% 
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7.$9;G?PF4FO 6OK<E?9A<= ;4A9EF< 6 F45?<JG. 
 

7 
C\C 

R8 
("@) 

�4@9DO %B>D4M9AAO9 HBD@G?O #B?AO9 HBD@G?O 

  I(A) U(B) Rx (O@) ΔR 
("@) 

γ (%) Rx (O@) ΔR("@) γ (%) 

1 114         

2 114         

 

8.%89?4FP C<EP@9AAO9 6O6B8O CB ?45BD4FBDAB= D45BF9. 

КBAFDB?PAO9 6BCDBEO: 

1).  9FB8O <;@9D9A<S EBCDBF<6?9A<S? 

2). � >4><@ @9FB84@ BFABE<FES 84AA4S ?45BD4FBDA4S D45BF4? 

3) "F K97B ;46<E<F CBE?98B64F9?PABEFP 6>?RK9A<S �@C9D@9FD4 < �B?PF@9FD4 CD< <;@9D9A<< 

EBCDBF<6?9A<S? 

 

#D4>F<K9E>4S D45BF4  7  13 

 

�;GK9A<9 F9IA<K9E>B= 8B>G@9AF4J<< < BD74AB6 GCD46?9A<S Q?9>FDBAAB7B 
BEJ<??B7D4H4 

 

 

*9?P D45BFO: �;GK<FP F9IA<K9E>GR 8B>G@9AF4J<R Q?9>FDBAAB7B BEJ<??B7D4H4, A4;A4K9A<9 
97B G;?B6 < BE6B<FP CD46<?4 CB87BFB6>< > D45BF9 CD<5BD4. 
 

";A4>B@<FPES E F9IA<K9E>B= 8B>G@9AF4J<9= BEJ<??B7D4H4 %1-94  

4) 'A<69DE4?PAO= E9D6<EAO= BEJ<??B7D4H %1-94  CD98A4;A4K9A 8?S <EE?98B64A<S  
<@CG?PEAOI E<7A4?B6 6 4@C?<FG8AB@ 8<4C4;BA9_______________ 
< 6B 6D9@9AAB@ 8<4C4;BA9_______________________________________________ 
< E<AGEB<84?PAOI  E<7A4?B6 6 4@C?<FG8AB@ 8<4C4;BA9 ______________________ 
< 6B 6D9@9AAB@ 8<4C4;BA9 ______________________________________________ 
5) 'E?B6<S Q>EC?G4F4J<< CD<5BD4: 
 F9@C9D4FGD4 B>DG:4RM9= ED98O________________________________________ 
 BFABE<F9?PA4S 6?4:ABEFP 6B;8GI4_______________________________________ 
 A4CDS:9A<9 C<F4RM9= E9F<____________________________________________ 
6) Q?9>FD<K9E><9 C4D4@9FDO < I4D4>F9D<EF<>< 

 D45BK4S K4EFP Q>D4A4_________________________________________________ 
 L<D<A4 ?GK4 A9 5B?99_________________________________________________ 
 6IB8AB9 EBCDBF<6?9A<9________________________________________________ 
 @4>E<@4?PA4S 4@C?<FG84 6IB8AB7B E<7A4?4_______________________________ 
 6<8 D4;6ёDF><_______________________________________________________ 
 GE<?<F9?P 7BD<;BAF4?PAB7B BF>?BA9A<S A4 K4EFBF9 10 3

 �J__________________ 
 @BMABEFP, CBFD95?S9@4S CD<5BDB@ BF E9F< ______________________________ 
 

�;GK<FP GCDBMёAAGR EFDG>FGDAGR EI9@G CD<5BD4 %1-94 A4;A4K9A<9 BEAB6AOI 5?B>B6 
(D<E.1)  F45?<J4 71. 
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 &45?<J4 7 1 
 

!4<@9AB64A<9 
5?B>4 !4;A4K9A<9 5?B>4 � >BAEFDG>J<R 5?B>4 6IB8<F: 

��" EBEFB<F <; 
6IB8AB= J9C< < 
GE<?<F9?S 

 6IB8 Y ��" (>4A4? 69DF<>4?PAB7B 
BF>?BA9A<S ?GK4) CD98A4;A4K9A 8?S 
GE<?9A<S Q?9>FD<K9E><I E<7A4?B6 8B 
69?<K<AO, B59EC9K<64RM9= G8B5AB9 
D4EE@BFD9A<9 <;B5D4:9A<S <  97B 
<EE?98B64A<9 A4 Q>D4A9 1�& E 
@<A<@4?PAO@< <E>4:9A<S@< HBD@O 
<EE?98G9@B7B E<7A4?4.  

 6IB8AB= D4;Nё@ , 1 
 >ABCBKAO= C9D9>?RK4F4F9?P 
'-��-1 

 6IB8AB= 89?<F9?P 
 CD9864D<F9?PAO= GE<?<F9?P 
 ?<A<S ;489D:>< E<7A4?4 
CD<5?<;<F9?PAB 110 AE 

 B>BA9KAO= GE<?<F9?P 

��" 

��" - (>4A4? 7BD<;BAF4?PAB7B 
BF>?BA9A<S ?GK4)-  CD98A4;A4K9A 8?S 
B59EC9K9A<S ?<A9=AB7B BF>?BA9A<S 
?GK4 E ;484AAO@ >BQHH<J<9AFB@ 
D4;6ёDF><.  
 

 GE<?<F9?P E<AIDBA<;4J<< 

 FD<779D E<AIDBA<;4J<< 

 EI9@4 ;4CGE>4 
 79A9D4FBD D4;69DF>< 

 EI9@4 5?B><DB6>< 

 GE<?<F9?P D4;6ёDF>< 

1�& 

Q?9>FDBAAB-?GK96B= <A8<>4FBD, 
CD98A4;A4K9AAO= 8?S 6<;G4?PAB7B 
<EE?98B64A<S E<7A4?B6, >BFBDO= 
6>?RK49F EI9@G CB8E69F>< < EI9@G 
C<F4A<S. 

%I9@4 C<F4A<S  1�& 

 >4FB84 (A4>4?4) 
 @B8G?SFBD4 
 4AB84 1 
 4AB84 2 

�4?<5D4FBD 
4@C?<FG8O < 
6D9@9A< 

>4?<5D4FBD CD98A4;A4K9A 8?S 
HBD@<DB64A<S E<7A4?4, 
>4?<5DB64AAB7B CB 4@C?<FG89 < 
6D9@9A<. 

 

 

 

 

 

 

$<E.1 %FDG>FGDA4S EI9@4 CD<5BD4 
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�A9LA<= 6<8 BEJ<??B7D4H4  % 1 - 94:  

 

 

 

2. #DB<;69EF< CB87BFB6>G BEJ<??B7D4H4 > D45BF9: 
 

�;GK<FP A4;A4K9A<9 BD74AB6 GCD46?9A<S: 
 

    - 6>?RK9A<9 CD<5BD4, 
 

☼ - D97G?<DB6>4 SD>BEF<, 
 

      - D97G?<DB64A<9 HB>GE<DB6><, 
       

- E@9M9A<9 ?GK4 CB 7BD<;BAF4?<, 
 

-     E@9M9A<9 ?GK4 CB 69DF<>4?<, 
 

'DB69AP 3 6O5BD GDB6AS ;4CGE>4 D4;6ёDF><, 
 

$4;Nё@                     3 CB8>?RK9A<9 <EE?98G9@OI E<7A4?B6 > ��", 1  Ω 40pF 

 

�A9;8B          ��#'%��  - CB8>?RK9A<S E<7A4?4 6A9LA9= E<AIDBA<;4J<<, 
 

�$� 3/���  -  EFGC9AK4FB9 C9D9>?RK9A<9 >BQHH<J<9AF4 D4;6ёDF><, 
 

V /���  - C9D9>?RK9A<9 >BQHH<J<9AF4 BF>?BA9A<S, 
ms 

μs  -     7DG5B9 C9D9>?RK9A<9 >BQHH<J<9AD4 D4;6ёDF><, 
 

��& ��'-  -  C9D9>?RK9A<9 46FB@4F<K9E>B7B < :8GM97B D9:<@B6 D4;6ёDF><, 
 

 -  C9D9>?RK9A<9 CB?SDABEF< ;4CGE>4RM97B E<7A4?4, 
 

�!'&$ �!�,  -  C9D9>?RK9A<9 D9:<@B6 E<AIDBA<;4J<<, 
 

   - C9D9>?RK9A<9 BF>DOFB7B < ;4>DOFB7B 6IB8B6 ��", 
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�?9@@4        -  >?9@@4 ;4;9@?9A<S. 
  

 

"EGM9EF6<FP 6>?RK9A<9 < CDB69D>G D45BFBECBEB5ABEF< BEJ<??B7D4H4. 
 

CB5D4FP Q?9>FD<K9E>GR EI9@G  D<E. 2  
 

 

 

 

 

 

 

 

  !4 79A9D4FBD9 E<7A4?B6 �3336 � GEF4AB6<FP K4EFBFG  6007J. 4@C?<FG8B=  U = 5 �  < 
CB8>?RK<FP 97B A4 6IB8 "Y  BEJ<??B7D4H4 %1 3 94. �B5<FPES GEFB=K<6B7B <;B5D4:9A<S 
<EE?98G9@B7B E<7A4?4 A4 Q>D4A9 BEJ<??B7D4H4 DGK>B= GDB69AP. �4D<EB64FP <EE?98G9@B= 
E<7A4? 6 F9FD48P. 

 

4. %BEF46<FP 4?7BD<F@ 6>?RK9A<S < CDB69D>< BEJ<??B7D4H4 A4 D45BFBECBEB5ABEFP.________ 

 

%<7A4? E<AGEB<84?PAB= HBD@O 

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

                      

 

 

�OCB?A<F9 ;484A<9:  
1. !4;A4K9A<9 BEJ<??B7D4H4______________________________________________________ 
2.&<C BEJ<??B7D4H4_____________________________________________________________ 
3.�4C<L<F9 A4<@9AB64A<S 5?B>B6, 6IB8SM<I 6 EBEF46 BEJ<??B7D4H4___________________ 
4. �4A4? 69DF<>4?PAB7B BF>?BA9A<S E?G:<F 8?S_______________________________________ 

5. �4A4? 7BD<;BAF4?PAB7B BF>?BA9A<S E?G:<F 8?S_____________________________________ 
6. +FB5O CB?GK<FP GEFB=K<6B9 <;B5D4:9A<9 E<7A4?4 A4 Q>D4A9 BEJ<??B7D4H4 A9B5IB8<@B   
7. !4;A4K9A<9 Q?9>FDBAAB?GK96B= FDG5><__________________________________________ 

 

C1-94 �З – 36 А 
 


�х 

$<E. 2 
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#$��&�+�%��3  $��"&� 7 14 

 

#D<@9A9A<9 BEJ<??B7D4H4 8?S <EE?98B64A<S E<7A4?4 < BCD989?9A<S 97B 
C4D4@9FDB6. (<7GDO �<EE4:G. 

 

*9?P D45BFO: #B?GK9A<9 A46O>B6 <;@9D9A<S C4D4@9FDB6 E<7A4?4 E CB@BMPR BEJ<??B7D4H4: 
69?<K<AO A4CDS:9A<S, K4EFBFO, G7?4 E86<74 H4;. 

�$�&��� &�"$�&�+�%��� %����!�3 

 

#D<AJ<C 89=EF6<S Q?9>FDB<;@9D<F9?PAOI CD<5BDB6 F4>B6, KFB A9>BFBDO9 CD<5BDO <;@9DSRF 
89=EF6GRM99 ;A4K9A<9, 4 A9>BFBDO9 ED98A99 <?< @4>E<@4?PAB9. 

!4CD<@9D, G 4@C9D@9FDB6 < 6B?PF@9FDB6 Q?9>FDB@47A<FAB= E<EF9@O G7B? BF>?BA9A<S 
CB86<:AB= E<EF9@O CDBCBDJ<BA4?9A 89=EF6GRM9@G ;A4K9A<R <EE?98G9@B7B E<7A4?4; 

G CD<5BDB6 @47A<FBQ?9>FD<K9E>B= E<EF9@O 3 ED98A9@G ;A4K9A<R ;4 C9D<B8 <EE?98G9@B7B 
E<7A4?4, 4 G 4@C?<FG8AOI 6B?PF@9FDB6 3 @4>E<@4?PAB@G ;A4K9A<R. 

"EJ<??B7D4HO CB;6B?SRF <;@9D<FP A9 FB?P>B @4>E<@4?PAB9, AB < @7AB69AAB9 ;A4K9A<9 
E<7A4?4. #9D9@9AAB9 E<AGEB<84?PAB9 A4CDS:9A<9 I4D4>F9D<;G9FES 4@C?<FG8AO@ (C<>B6O@), 
ED98A96OCDS@?9AAO@ < ED98A9>648D4F<KAO@ ;A4K9A<9@. 

!4 D<EGA>9 1. CD<698ёA 7D4H<> E<AGEB<84?PAB7B A4CDS:9A<S. 

 

#4D4@9FDO E<7A4?4: 

�@C?<FG8AB9 ;A4K9A<9 UF (C<>B6B9) 33 QFB A4<5B?PL99 @7AB69AAB9 ;A4K9A<9 A4CDS:9A<S ;4 
C9D<B8. #D< D4;ABCB?SDAOI A9E<@@9FD<KAOI >D<6OI A4CDS:9A<S D4;?<K4RF 

 CB?B:<F9?PAB9, @4>E<@4?PAB9: + UF  < BFD<J4F9?PAB9, @<A<@4?PAB9  – UF 4@C?<FG8AB9 
;A4K9A<9.   

%D98A96OCDS@?9AAB9 (CBEFBSAA4S EBEF46?SRM4S) UED.6. A4CDS:9A<9 BCD989?S9FES >4> 
ED98A99 4D<H@9F<K9E>B9 45EB?RFAOI @7AB69AAOI ;A4K9A<= ;4 C9D<B8. 
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%D98A9>648D4F<K9E>B9 (89=EF6GRM99 ;A4K9A<9) U 33  BCD989?S9FES, >4> >BD9AP >648D4FAO= 
<; ED98A97B >648D4F4 @7AB69AAB7B ;A4K9A<S A4CDS:9A<S ;4  C9D<B8  !4<5B?PL4S 
CBFD95ABEFP EGM9EF6G9F 6 <;@9D9A<< 89=EF6GRM97B ;A4K9A<S A4CDS:9A<S, CBE>B?P>G QFBF 
C4D4@9FD E6S;4A E @BMABEFPR, A47D96B@, CBF9DS@<.  

+4EFB :9 CDBM9 <;@9D<FP 4@C?<FG8AB9 <?< ED98A96OCDS@?9AAB9 ;A4K9A<9 < CDB<;69EF< 
C9D9EKёF E CD<@9A9A<9@ >BQHH<J<9AFB6 4@C?<FG8O  �4  < HBD@O �H. 

                      � 4 = UF / U; K H = U / UED.6. 

  � K4EFABEF<, 8?S E<AGEB<84?PAB7B  A4CDS:9A<S: �4 =1,41;   �H = 1,11 

!4 D<EGA>9  2 CD<698ёA 7D4H<>  A4CDS:9A<S CDS@BG7B?PAB= HBD@O. 

�?S C9D<B8<K9E><I E<7A4?B6, 5?<;><I > CDS@BG7B?PAB=, > 6D9@9AAO@ C4D4@9FD4@ BFABESF 
F4> :9 8?<F9?PABEFP <@CG?PE4 Δ t�  < E>64:ABEFP Q, CD98EF46?SRMGR EB5B= BFABL9A<9 
C9D<B84 E<7A4?4 & > 8?<F9?PABEF< <@CG?PE4 Δ t�:    Q = & / Δ t�  . 

 
 

#"$3�"� �/#"�!�!�3 $��"&/ 

 

1. CB5D4FP EI9@G ( D<E. 3.) 

 

 !4 79A9D4FBD9  �3336 � GEF4AB6<FP E<7A4? 
E<AGEB<84?PAB= HBD@O K4EFBFB=  600 �J, 
4@C?<FG8B=  U = 5 �  < CB8>?RK<FP 97B A4 
6IB8 "Y  BEJ<??B7D4H4 %1 3 94. 

 �B5<FPES GEFB=K<6B7B <;B5D4:9A<S 
<EE?98G9@B7B E<7A4?4 A4 Q>D4A9 
BEJ<??B7D4H4.   
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�4D<EB64FP HBD@G E<7A4?4 6 F9FD48P < BCD989?<FP K4EFBFG < 4@C?<FG8G E<7A4?4. 

%<7A4? E<AGEB<84?PAB= HBD@O 

                      

                      

                      

                      

 

2.  �;@9DSS CD<5BDB@ 4@C?<FG8G <EE?98G9@B7B E<7A4?4 E 5B?PLB= FBKABEFPR, CB?P;G=F9EP 
E?98GRM<@< D9>B@9A84J<S@<: 

 EB6@9EF<F9 DGK>4@<                  E<7A4? E 89?9A<S@< L>4?O, F4> KFB5O 5O?B G8B5AB 
CDB6B8<FP <;@9D9A<S; 

 6O5<D4=F9 CB?B:9A<9 C9D9>?RK4F9?S Y/��� F4><@, KFB5O D4;@9D <EE?98G9@B7B E<7A4?4 
CB?GK4?ES A4<5B?PL<@ 6 CD989?4I D45BK9= K4EF< Q>D4A4. 

 CDB6B8<F9 <;@9D9A<9 E<7A4?4 ?<5B  CB A<:A<@, ?<5B  CB 69DIA<@ >D4S@ ?<A<=   A4 
Q>D4A9 BEJ<??B7D4H4; 

�9?<K<A4 <EE?98G9@B7B E<7A4?4 6 6B?PF4I, D46A4 CDB<;6989A<R <;@9D9AAB= 69?<K<AO 
<;B5D4:9A<S (6 89?9A<SI), G@AB:9AAB= A4 J<HDB6GR BF@9F>G C9D9>?RK4F9?S Y/���. 

U= ___________________________________________________________________________ 

 

3.  �;@9D9A<9 K4EFBFO E<7A4?4 CDB<;6B8<FPES CB HBD@G?9: 

     �89  f 33<E>B@4S K4EFBF4 E<7A4?4, �J;    & 33  C9D<B8 E<7A4?4 (E9>GA84I). 

�;@9DPF9 D4;@9D J9?B7B K<E?4 C9D<B8B6 E<7A4?4  (6 89?9A<SI), G>?48O64RM<IES A4<5B?99 
5?<;>B > 10 89?9A<S@ L>4?O. !4CD<@9D, CGEFP 5 C9D<B8B6 ;4A<@4RF D4EEFBSA<9 9 89?9A<= 
L>4?O CD< >BQHH<J<9AF9 D4;69DF>< 2 μs /89?9A<9.  

&B784 <E>B@4S K4EFBF4 E<7A4?4:  

 789  C 33 K<E?B C9D<B8B6 A4 Q>D4A9 BEJ<??B7D4H4   l 33 D4EEFBSA<S, >BFBDB9 ;4A<@4RF 

<;@9D9AAO9 C9D<B8O, 89?9A<9;  &D 33 >BQHH<J<9AF D4;69DF>< A4 <;@9DS9@B@ 8<4C4;BA9,  

f = n / l ·T$ = ___________________________________________________________________ 
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!4 79A9D4FBD9  �3336 � GEF4AB6<FP E<7A4? CDS@BG7B?PAB=  HBD@O K4EFBFB=  1000 �J, 
4@C?<FG8B=  U = 4  �  < CB8>?RK<FP 97B A4 6IB8 "Y  BEJ<??B7D4H4 %1 3 94.  

�B5<FPES GEFB=K<6B7B <;B5D4:9A<S <EE?98G9@B7B E<7A4?4 A4 Q>D4A9 BEJ<??B7D4H4.  
�4D<EB64FP  E<7A4? 6 F9FD48P < BCD989?<FP 97B K4EFBFG < 4@C?<FG8G .. 

%<7A4? CDS@BG7B?PAB= HBD@O 

                      

                      

                      

                      

5. "CD989?<FP 8?<F9?PABEFP < E>64:ABEFP <@CG?PE4 

�?<F9?PABEFP <@CG?PE4 Δ t� _______________________________________________________________________________ 

%>64:ABEFP Q, CD98EF46?SRMGR EB5B= BFABL9A<9 C9D<B84 E<7A4?4 & > 8?<F9?PABEF< 
<@CG?PE4 Δt�:    Q = & / Δ t�  ._______________________________________________________ 

6."CD989?<F9 K4EFBFG E<7A4?4 E<AGEB<84?PAB= HBD@O @9FB8B@ H<7GD �<EE4:G, 8?S K97B: 

 A4 6IB8 GE<?<F9?S 7BD<;BAF4?PAB7B BF>?BA9A<S CB84FP  A4CDS:9A<9 BF 6FBDB7B 
79A9D4FBD4  ��-36 � ( 6IB8 E B5D4FAB= EFBDBAO BEJ<??B7D4H4 ). #D< E5?<:9A<< K4EFBF A4 
Q>D4A9 CBS6?S9FES 6D4M4RM<=ES Q??<CE, BEF4AB6>4 >BFBDB7B G>4;O649F A4 CB?AB9 
EB6C489A<9 K4EFBF. #D< >D4FAB@ EBBFABL9A<< K4EFBF A4 Q>D4A9 CB?GK49FES 5B?99 
E?B:A4S H<7GD4, CD<Kё@ K4EFBF4 CB 69DF<>4?< F4> BFABE<FES > K4EFBF9 CB 7BD<;BAF4?<, 
>4> K<E?B FBK9> >4E4A<S CB 7BD<;BAF4?< BFABE<FES > K<E?G FBK9> >4E4A<S >4E4F9?PAB= CB 
69DF<>4?<. 

!4 D<E 4. CD<6989A CD<@9D H<7GDO �<EE4:G E EBBFABL9A<9@ FBK9> C9D9E9K9A<S N 7  / N 6 

= 6 / 4. 1FB ;A4K<F, KFB K4EFBF4 E<7A4?4 A4 6IB89 Y 6 CB?FBD4 D4;4 5B?PL9, K9@ K4EFBF4 
E<7A4?4 A4 6IB89 ).  
(<7GDO �<EE4:G CD< EBBFABL9A<< K4EFBF f y / f x D46AB@: 4 3 3;  5 3 2;  6 33 / 2;  7 3 1;  8 31 / 2  

 

 

 

 

 

 

 

 

 

 

 

 

�OCB?A<F9 ;484A<9: 
!4;A4K9A<9 BEJ<??B7D4H4_____________________________________________________ 
2.   �?S BCD989?9A<S 4@C?<FG8O A9B5IB8<@B_________________________________________ 
#D< >4><I GE?B6<SI BEJ<??B7D4@@4 5G89F A9CB86<:AB=?___________________________ 

$<E 4.  "CD989?9A<9 FBK9> C9D9E9K9A<S. 
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4. �?S BCD989?9A<S K4EFBFO A9B5IB8<@B_____________________________________________  
5. !4 Q>D4A9 BEJ<??B7D4H4 A45?R84?< B8<A C9D<B8 E<AGEB<8O. '>4;4FP, KFB E?98G9F 
<;@9A<FP 6 BEJ<??B7D4H9 (A4 >4>B= BD74A GCD46?9A<S 6B;89=EF6B64FP) < >4><@ B5D4;B@, 
KFB5O A45?R84FP 864 C9D<B84 <EE?98G9@B= E<AGEB<8O______________________________ 

6. "EJ<??B7D4H 6>?RKёA, SD>BEFP < HB>GE ?GK4 BFD97G?<DB64AO. �4> GEF4AB6<FP BD74AO 
GCD46?9A<S BEJ<??B7D4H4 8?S CB?GK9A<S GEFB=K<6B7B <;B5D4:9A<S  <EE?98G9@B7B E<7A4?4? 

#D4>F<K9E>4S D45BF4  7 15 

$45BF4 E BEJ<??B7D4HB@. �;@9D9A<9 A4CDS:9A<S, K4EFBFO < E86<74 H4;. 

"EJ<??B7D4H 3 CD<5BD, CB>4;O64RM<= HBD@G A4CDS:9A<S 6B 6D9@9A<. &4>:9 BA CB;6B?S9F 
<;@9DSFP DS8 C4D4@9FDB6 E<7A4?4, F4><9 >4> A4CDS:9A<9, FB>, K4EFBF4, G7B? E86<74 H4;. !B 
7?46A4S CB?P;4 BF BEJ<??B7D4H4 3 6B;@B:ABEFP A45?R89A<S 
HBD@O E<7A4?4. �B @AB7<I E?GK4SI <@9AAB HBD@4 E<7A4?4 
CB;6B?S9F BCD989?<FP, KFB <@9AAB CDB<EIB8<F 6 J9C<. !4 D<E. 1 
CB>4;4A CD<@9D CB8B5AB= E<FG4J<<. 

� QFB@ E?GK49 A4CDS:9A<9 EB89D:<F >4> CBEFBSAAGR, F4> < 
C9D9@9AAGR EBEF46?SRM<9, CD<K9@ HBD@4 C9D9@9AAB= 
EBEF46?SRM9= 84?9>4 BF E<AGEB<84?PAB=. !4 F4>B@ E<7A4?9 
6B?PF@9FDO 84RF 5B?PLGR BL<5>G: EFD9?BKAO= 6B?PF@9FD 
C9D9@9AAB7B FB>4 CB>4;4? A4CDS:9A<9 2,2 6B?PF, 4 J<HDB6B= 3 
6BB5M9 1,99 6B?PF. �B?PF@9FD CBEFBSAAB7B FB>4 CB>4;4? 4,8 6B?PF. #D46<?PAB9 89=EF6GRM99 
;A4K9A<9 A4CDS:9A<S CB>4;4? BEJ<??B7D4H 3 5,58 6B?PF (J<HDB6O9 BEJ<??B7D4HO <;@9DSRF 
A4CDS:9A<9 < CB;6B?SRF EBID4ASFP D9;G?PF4FO 6 >B@CPRF9DAB@ HBD@4F9). �DB@9 FB7B, 
BEJ<??B7D4@@4 CB;6B?S9F G6<89FP A9>BFBDO9 E6B=EF64 E<7A4?4: 

 E<7A4? <@99F <@CG?PEAO= I4D4>F9D; 
 E<7A4? A9 CD<A<@49F BFD<J4F9?PAOI ;A4K9A<= (<;@9D9AB E BF>DOFO@ 6IB8B@ 
BEJ<??B7D4H4); 

 E<7A4? BK9AP 5OEFDB <;@9AS9FES BF AG?S 8B ;A4K9A<S 6,4 6B?PF4 < B5D4FAB 8B AG?S 
(KG6EF6<F9?PABEFP >4A4?4 69DF<>4?PAB7B BF>?BA9A<S 2 V/89?); 

 8?<F9?PABEFP <@CG?PEB6 5B?99 K9@ 6 FD< D4;4 CD96OL49F 8?<F9?PABEFP C4G;. 

1. �D<AJ<C 89=EF6<S BEJ<??B7D4H4 

«%9D8J9@» CD<5BD4 S6?S9FES Q?9>FDBAAB-
?GK964S FDG5>4 (1�&), D<E.2. 

1�& S6?S9FES Q?9>FDBAAB= ?4@CB=, <, 
>4> < 6E9 ?4@CO, BA4 «;4CB?A9A4» 64>GG@B@. 
�4FB8 <;?GK49F Q?9>FDBAO, 4 E<EF9@4 
HB>GE<DB6>< HBD@<DG9F <; A<I FBA><= ?GK. 
1FBF Q?9>FDBAAO= ?GK CBC4849F A4 Q>D4A, 
CB>DOFO= ?R@<ABHBDB@, >BFBDO= CB8 
6B;89=EF6<9@ Q?9>FDBAAB= 5B@54D8<DB6>< 
E69F<FES, < 6 J9AFD9 Q>D4A4 6B;A<>49F 
E69FSM4SES FBK>4. �69 C4DO C?4EF<A 1�& 
BF>?BASRF Q?9>FDBAAO= ?GK 6 86GI 6;4<@AB 

$<E. 1. "EJ<??B7D4@@4 
E?B:AB7B E<7A4?4. 

$<E. 2. 'EFDB=EF6B Q?9>FDBAAB-?GK96B= 
FDG5>< E Q?9>FDBEF4F<K9E><@ GCD46?9A<9@. 
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C9DC9A8<>G?SDAOI A4CD46?9A<SI, >BFBDO9 @B:AB D4EE@4FD<64FP >4> >BBD8<A4FAO9 BE<.  

#BQFB@G 8?S A45?R89A<S A4 Q>D4A9 1�& <EE?98G9@B7B A4CDS:9A<S A9B5IB8<@B, 
KFB5O ?GK BF>?BAS?ES CB 7BD<;BAF4?PAB= BE< CDBCBDJ<BA4?PAB 6D9@9A<, 4 CB 69DF<>4?PAB= 
BE< 3 CDBCBDJ<BA4?PAB <EE?98G9@B@G A4CDS:9A<R. 

!4 C?4EF<AO 7BD<;BAF4?PAB7B BF>?BA9A<S ?GK4 (D4ECB?B:9AAO9 69DF<>4?PAB) 
CB849FES A4CDS:9A<9 D4;69DF><. "AB <@99F C<?BB5D4;AGR 
HBD@G: CBEF9C9AAB ?<A9=AB A4D4EF49F < 5OEFDB EC4849F (D<E. 
3). "FD<J4F9?PAB9 A4CDS:9A<9 BF>?BAS9F ?GK 6?96B, 4 
CB?B:<F9?PAB9 3 6CD46B (9E?< E@BFD9FP EB EFBDBAO Q>D4A4). � 
D9;G?PF4F9 ?GK 86<:9FES CB Q>D4AG E?964 A4CD46B E 
BCD989?9AAB= CBEFBSAAB= E>BDBEFPR, CBE?9 K97B BK9AP 5OEFDB 
6B;6D4M49FES > ?96B= 7D4A<J9 Q>D4A4 < CB6FBDS9F E6B9 
86<:9A<9. $4EEFBSA<9, >BFBDB9 CDBIB8<F ?GK 68B?P 
7BD<;BAF4?PAB= BE<, CDBCBDJ<BA4?PAB 6D9@9A<. 1FBF CDBJ9EE 
A4;O649FES D4;69DF>B=, 4 7BD<;BAF4?PA4S ?<A<S, >BFBDGR ?GK 
CDBK9DK<649F CB Q>D4AG, A4;O649FES ?<A<9= D4;69DF>< (<AB784 CD< <;@9D9A<SI 99 A4;O64RF 
AG?96B= ?<A<9=). "A4 <7D49F DB?P BE< 6D9@9A< t 7D4H<>4. +4EFBF4 CB6FBD9A<S C<?BB5D4;AOI 
<@CG?PEB6 A4;O649FES K4EFBFB= D4;69DF><, AB BA4 8?S <;@9D9A<= A9 <ECB?P;G9FES. �?S 
<;@9D9A<= AG:AB ;A4FP E>BDBEFP D4;69DF><, CDB >BFBDGR 5G89F E>4;4AB A<:9. 

�E?< CD< QFB@ A4 C?4EF<AO 69DF<>4?PAB7B BF>?BA9A<S (D4ECB?B:9AAO9 
7BD<;BAF4?PAB) CB84FP <EE?98G9@B9 A4CDS:9A<9, FB ?GK A4KA9F BF>?BASFPES < CB 69DF<>4?<: 
CD< CB?B:<F9?PAB@ A4CDS:9A<< 669DI, 4 CD< BFD<J4F9?PAB@ 3 6A<;. �6<:9A<S CB 69DF<>4?< 
< CB 7BD<;BAF4?< CDB<EIB8SF B8AB6D9@9AAB < 6 D9;G?PF4F9 <EE?98G9@O= E<7A4? 
«D4;6BD4K<649FES» 6B 6D9@9A<. #B?GK<6L99ES <;B5D4:9A<9 A4;O649FES BEJ<??B7D4@@B=. 

!4 E4@B@ 89?9 >DB@9 ?<A9=AB= EGM9EF6G9F 9M9 >DG7B64S < EC<D4?PA4S D4;69DF><, 4 
F4>:9 H<7GDO �<EE4:G, >B784 B8<A <; E<7A4?B6 S6?S9FES D4;69DF>B= 8?S 6FBDB7B. !B QFB G:9 
EB6E9@ 8DG74S <EFBD<S& 

�4:AO@ @B@9AFB@ S6?S9FES EBBFABL9A<9 K4EFBF D4;69DF>< < E<7A4?4. �E?< QF< K4EFBFO 6 
FBKABEF< D46AO, FB A4 Q>D4A9 BFB5D4:49FES DB6AB B8<A C9D<B8 <EE?98G9@B7B E<7A4?4. �E?< 
K4EFBF4 E<7A4?4 686B9 5B?PL9 K4EFBFO D4;69DF><, FB @O G6<8<@ 864 C9D<B84, 9E?< 6FDB9 3 FB 
FD<. �E?< K4EFBF4 E<7A4?4 686B9 @9APL9 K4EFBFO D4;69DF><, FB @O G6<8<@ FB?P>B CB?B6<AG 
C9D<B84 E<7A4?4. +4EFBFG (E>BDBEFP) D4;69DF>< @B:AB D97G?<DB64FP 6 L<DB><I CD989?4I. !B 
<;B5D4:9A<9 5G89F EF45<?PAO@ FB?P>B 6 FB@ E?GK49, 9E?< K4EFBFO D4;69DF>< < E<7A4?4 FBKP-
6-FBKP EB6C484RF. #D< @4?9=L9@ A9EB6C489A<< K4EFBF, >4:8B9 A4K4?B 86<:9A<S ?GK4 CB 
Q>D4AG 5G89F EBBF69FEF6B64FP AB6B= FBK>9 HGA>J<< 6IB8AB7B E<7A4?4, < 99 7D4H<> >4:8O= 
D4; 5G89F D<EB64FPES 6 AB6B@ CB?B:9A<<. #D< A95B?PLB@ A9EB6C489A<< K4EFBF (8B?< 79DJ4) 
QFB 5G89F 6O7?S89FP >4> 7D4H<>, «C?O6GM<=» 6?96B <?< 6CD46B. #D< A9EB6C489A<< K4EFBF 6 

A9E>B?P>B 79DJ < 5B?99, BEJ<??B7D4@@4 EF4AB6<FES A9K<F49@B= (D<E. 4).  

 

$<E. 4. "EJ<??B7D4@@4 CD< BFEGFEF6<< 
E<AIDBA<;4J<<. 

 

  

$<E. 3. (BD@4 
A4CDS:9A<S D4;69DF><. 
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� 698P 8B5<FPES 45EB?RFAB FBKAB7B EB6C489A<S K4EFBF (BEB59AAB 6 89ESF><-EBFA< 
><?B79DJ) CD4>F<K9E>< A96B;@B:AB. #BQFB@G D4;69DF>B= 6 BEJ<??B7D4H9 GCD46?S9F 
EC9J<4?PA4S EI9@4 E<AIDBA<;4J<<. "A4 ;489D:<649F A4K4?B 86<:9A<S ?GK4 CB Q>D4AG F4>, 
KFB5O ?GK A4K<A4? 86<74FPES 6 FBF @B@9AF, >B784 6IB8AB9 A4CDS:9A<9 8BEF<7?B 
BCD989?9AAB7B ;A4K9A<S. � QFB@ E?GK49 ?GK A4K<A49F 86<:9A<9 (< D<EB64A<9 
BEJ<??B7D4@@O) >4:8O= D4; E B8AB= < FB= :9 FBK>< 7D4H<>4 6IB8AB7B E<7A4?4. � D9;G?PF4F9 
>4:8B9 E?98GRM99 86<:9A<9 ?GK4 D<EG9F >4DF<A>G 6 B8AB@ < FB@ :9 CB?B:9A<<, 84:9 9E?< 
K4EFBFO E<7A4?4 < D4;69DF>< ;4@9FAB A9 EB6C484RF. �;B5D4:9A<9 CB?GK49FES EF45<?PAO@ < 
GEFB=K<6O@. !4CDS:9A<9 E<7A4?4, CD< >BFBDB@ CDB<EIB8<F E<AIDBA<;4J<S (GDB69AP 
E<AIDBA<;4J<<), ;4849FES BD74A4@< GCD46?9A<S BEJ<??B7D4H4. �<;G4?PAB <;@9A9A<9 QFB7B 
A4CDS:9A<S 6O;O649F E@9M9A<9 A4K4?4 <;B5D4:49@B7B 7D4H<>4 BFABE<F9?PAB A4K4?4 
C9D<B84 E<7A4?4, D<E. 5. 

 

$<E. 5. "EJ<??B7D4@@O 
CD< D4;AOI GDB6ASI 
E<AIDBA<;4J<<. 

 

 

 

�?S FB7B KFB5O @B:AB 5O?B A45?R84FP A9E>B?P>B E<7A4?B6 B8AB6D9@9AAB, 
6OCGE>4RF @AB7B?GK96O9 < @AB7B>4A4?PAO9 BEJ<??B7D4HO. "5OKAB K<E?B >4A4?B6 D46AB 
86G@ (<A4K9 CB?GK49FES BK9AP E?B:AB < 8BDB7B). 1�& 86GI?GK96OI BEJ<??B7D4HB6 D45BF49F 
B8AB6D9@9AAB E 86G@S ?GK4@< A4 B5M9@ Q>D4A9, >BFBDO9 CB;6B?SRF A45?R84FP 864 E<7A4?4 
45EB?RFAB A9;46<E<@B. !B F4><9 CD<5BDO E?B:AO < 8BDB7<. #BQFB@G 5B?PL9 
D4ECDBEFD4A9AO 86GI>4A4?PAO9 BEJ<??B7D4HO. �I 1�& E4@4S B5OKA4S, AB BA< <@9RF 864 
BF89?PAOI 6IB84 < 864 A9;46<E<@OI GE<?<F9?S 69DF<>4?PAB7B BF>?BA9A<S, >BFBDO9 
B5E?G:<64RF 6IB8AO9 E<7A4?O. �DB@9 FB7B, BA< <@9RF 6EFDB9AAO= 6OEB>BE>BDBEFAB= 
>B@@GF4FBD, BK9AP 5OEFDB C9D9>?RK4RM<= 1�& (C?4EF<AO 69DF<>4?PAB7B BF>?BA9A<S) BF 
B8AB7B >4A4?4 > 8DG7B@G. �;B5D4:9A<S E<7A4?B6 CD< QFB@ A9 S6?SRFES A9CD9DO6AO@< 
?<A<S@<, 4 EBEFBSF <; @AB:9EF64 LFD<IB6. !B A4 Q>D4A9 LFD<I< E?<64RFES, < 6 D9;G?PF4F9 
CB?GK49FES 864 7D4H<>4 6IB8AOI E<7A4?B6. �<LP CD< A45?R89A<< 6OEB>BK4EFBFAOI 
E<7A4?B6 < A9G84KAB= K4EFBF9 D4;69DF>< <;B5D4:9A<9 @B:9F EF4FP CGA>F<DAO@. 

2. �B8>?RK9A<9 BEJ<??B7D4H4 

#BE>B?P>G A4CDS:9A<9 <;@9DS9FES @9:8G 86G@S FBK>4@<, FB 6IB8 BEJ<??B7D4H4 
<@99F 869 >?9@@O. #D<K9@ BA< A9 D46AB;A4KAO. "8A4 >?9@@4, A4;O649@4S «H4;4», 
CB8>?RK9A4 >B 6IB8G GE<?<F9?S 69DF<>4?PAB7B BF>?BA9A<S ?GK4. �FBD4S >?9@@4 3 «;9@?S» 
<?< «>BDCGE». "A4 A4;O649FES F4> CBFB@G, KFB Q?9>FD<K9E>< EB98<A9A4 E >BDCGEB@ CD<5BD4 
(QFB B5M4S FBK>4 6E9I 97B Q?9>FDBAAOI EI9@). �EJ<??B7D4H CB>4;O649F A4CDS:9A<9 H4;O 
CB BFABL9A<R > ;9@?9. "K9AP 64:AB ;A4FP, >4>B= <; 6IB8AOI CDB6B8A<>B6 S6?S9FES H4;B=. 
� <@CBDFAOI CD<5BD4I B5OKAB <ECB?P;GRFES EC9J<4?<;<DB64AAO9 MGCO, ;9@?S >BFBDOI 
<@99F ;4:<@ F<C4 «>DB>B8<?» F4> >4> K4EFB CB8>?RK49FES > >BDCGEG <EE?98G9@B7B 
GEFDB=EF64, 4 H4;4 B>4AK<649FES ?<5B «<7B?>B=», >BFBDB= @B:AB G8B5AB < A489:AB 
«6BF>AGFPES» 84:9 6 >BAF4>F @4?9AP>B7B D4;@9D4, ?<5B ;4:<@B@ (D<E. 6). � QFB@ E?GK49 
C9D9CGF4FP H4;G < >BDCGE 6 CD<AJ<C9 A96B;@B:AB. 
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$<E. 6. -GC <@CBDFAB7B 
BEJ<??B7D4H4, E?964 «<7?4», ECD464 
;4:<@. 

 

"EJ<??B7D4HO BF9K9EF69AAB7B CDB<;6B8EF64 K4M9 6E97B >B@C?9>FGRFES LAGD4@<, 
<@9RM<@< EF4A84DFAO9 8?S $BEE<< 4-@@ LF9>9DO (> A<@ <AB784 CD<@9AS9FES A4;64A<9 
«54A4A», CD<L98L99 <; 4G8<BF9IA<><), D<E. 7. � QFB@ E?GK49 B54 LF9>9D4 B8<A4>B6O, < 8?S 
FB7B, KFB5O <I D4;?<K4FP <ECB?P;GRFES 8BCB?A<F9?PAO9 CD<;A4><. 1F<I CD<;A4>B6 
A9E>B?P>B, < BA< @B7GF 6EFD9K4FPES 6 ?R5B@ EBK9F4A<<: 

 ;9@?SAB= CDB6B8 8?<AA99; 
 ;9@?SAB= CDB6B8 <@99F >BD<KA96O= (EF4A84DF) <?< K9DAO= J69F; 
 A4 >BDCGE9 LF9>9D4 ;9@?SAB7B CDB6B84 A4A9E9AO GE?B6AO9 B5B;A4K9A<S 

«>BDCGE»  <?< «;9@?S» . 

"8A4>B, > EB:4?9A<R, QF< CD46<?4 6OCB?ASRFES A9 6E9784. "EB59AAB QFB BFABE<FES > 
>459?S@, CDBL98L<@ D9@BAF: FG84 @B7GF CBEF46<FP ?R5B= CDB6B8A<>, <@9RM<=ES 6 A4?<K<< 
< C9D6O= CBC46L<=ES LF9>9D. #BQFB@G 9EFP 9M9 B8<A ECBEB5 BCD989?9A<S H4;O < >BDCGE4, 
84RM<= EFBCDBJ9AFAGR 74D4AF<R. 

�?S BCD989?9A<S >4>B= <; CDB6B8A<>B6 S6?S9FES H4;B=, 4 
>4>B= >BDCGEB@, A48B CD< A<>G84 A9 CB8>?RK9AAB@ 
BEJ<??B7D4H9 6;SFPES DG>B= ;4 >BAF4>F B8AB7B <; 6IB8AOI 
CDB6B8A<>B6, CD< QFB@ 8DG7B= DG>B= A< 8B K97B A9 
8BFD47<64FPES. �E?< QFBF CDB6B8A<> 3 >BDCGE, FB A4 Q>D4A9 
5G89F FB?P>B ?<LP 7BD<;BAF4?PA4S ?<A<S D4;69DF><. �E?< 
QFBF CDB6B8A<> 3 H4;4, FB A4 Q>D4A9 6B;A<>AGF 8B6B?PAB 
;A4K<F9?PAO9 CB@9I<, CD98EF46?SRM<9 EB5B= E<?PAB 
<E>4:9AAGR E<AGEB<8G K4EFBFB= 50 �J (D<E. 8). 

1F< 
CB@9I< 

6B;A<>4RF <;-;4 
FB7B, KFB EGM9EF6G9F 9@>BEFP @9:8G F9?B@ 
K9?B69>4 < CDB6B84@< E9F<, CDB?B:9AAB= 6 
CB@9M9A<<. � 6B;A<>49F FB>, CDBF9>4RM<= CB 
F4>B= J9C<: H4;4 BE69F<F9?PAB= E9F< C9D9@9AAB7B 
FB>4 220 � 50 �J 3 9@>BEFP @9:8G CDB6B84@< E9F< 
< F9?B@ K9?B69>4 3 DG>4 K9?B69>4 3 6IB8 
GE<?<F9?S (H4;4 6IB8AB7B >459?S) 3 Q?9>FDBAA4S 
EI9@4 GE<?<F9?S 3 >BDCGE BEJ<??B7D4H4 3 
9@>BEFP @9:8G >BDCGEB@ < �9@?9= 3 A9=FD4?PAO= 
CDB6B8 E9F< (BA 6E9784 ;4;9@?9A). *9CP ;4@>AGF4, 
FB> F9K9F.   

$<E. 7. ,F9>9D BF9K9EF69AAB7B 
BEJ<??B7D4H4. 

$<E. 8. #B@9I< A4 Q>D4A9 BEJ<??B7D4H4 
CD< >4E4A<< DG>B= H4;O 6IB8AB7B >459?S. 
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�9?<K<A4 QFB7B FB>4 EBEF46?S9F 10^-8&10^-6 4@C9D4, AB 6IB8 BEJ<??B7D4H4 <@99F 
BK9AP 6OEB>B9 EBCDBF<6?9A<9 (CBDS8>4 10^6 "@), CBQFB@G A4 A9@ 6B;A<>49F 8BEF4FBKAB 
5B?PLB9 A4CDS:9A<9. %<AGEB<84 6O7?S8<F <E>4:9AAB= BFFB7B, KFB 9@>BEFAB9 EBCDBF<6?9A<9 
GK4EF>4 E9FP 3 F9?B K9?B69>4 ;46<E<F BF K4EFBFO: K9@ K4EFBF4 6OL9, F9@ EBCDBF<6?9A<9 
@9APL9. #BQFB@G 6OEB>BK4EFBFAO9 EBEF46?SRM<9 (74D@BA<>< E9F< < CDBA<>L<9 6 A99 
CB@9I<) EB;84RF 5B?PL<= FB> < 5B?PL99 A4CDS:9A<9 A4 6IB89 BEJ<??B7D4H4. 

"CD989?<6 H4;G < >BDCGE 6IB8AB7B >459?S, @B:AB CB8>?RK4FP BEJ<??B7D4H > 
<EE?98G9@B= J9C<. �E?< 6 A9= A9F K9F>B 6OD4:9AAB7B B5M97B CDB6B84, FB >BDCGE 
CB8>?RK49FES > ?R5B= <; FBK9>, A4CDS:9A<9 @9:8G >BFBDO@< FD95G9FES <EE?98B64FP. �E?< 6 
J9C< CD<EGFEF6G9F B5M<= CDB6B8 – FBK>4, GE?B6AB CD<A<@49@4S ;4 AG?96B= CBF9AJ<4?, 
EB98<A9AA4S E >BDCGEB@ GEFDB=EF64 <?< D94?PAB ;4;9@?9AA4S, FB >BDCGE BEJ<??B7D4H4 

?GKL9 CB8>?RK4FP > QFB= 
FBK>9. !96OCB?A9A<9 QFB7B CD46<?4 @B:9F 
CD<69EF< > ;A4K<F9?PAO@ CB7D9LABEFS@ 
<;@9D9A<= (<AB784 A4EFB?P>B 5B?PL<@, KFB 
<;@9D9A<S@ < 6B6E9 A9?P;S 8B69DSFP). 

#B E6B9= EGF< BEJ<??B7D4H S6?S9FES 
6B?PF@9FDB@, CB>4;O64RM<@ 7D4H<> 
A4CDS:9A<S. "8A4>B E 97B CB@BMPR @B:AB 
A45?R84FP < HBD@G FB>4. �?S QFB7B 
CBE?98B64F9?PAB E <EE?98G9@B= J9CPR 
6>?RK4RF D9;<EFBD RF (;89EP <A89>E «F» 
B;A4K49F FB>B6O=), D<E. 9. %BCDBF<6?9A<9 
D9;<EFBD4 RF 6O5<D4RF A4@AB7B @9APL<@, K9@ 
EBCDBF<6?9A<9 J9C<, FB784 D9;<EFBD A9 6?<S9F 
A4 99 D45BFG < 97B 6>?RK9A<9 A9 CD<6B8<F > 

<;@9A9A<S@ D9:<@4 D45BFO J9C<. !4 D9;<EFBD9 CB ;4>BAG "@4 6B;A<>49F A4CDS:9A<9:  

 

1FB A4CDS:9A<9 < <;@9DS9FES 
BEJ<??B7D4HB@. � ;A4S 69?<K<AG RF 
@B:AB C9D969EF< A4CDS:9A<9, 
CB>4;O649@B9 BEJ<??B7D4HB@ 6 FB>. 

�6GI>4A4?PAO= (< 86GI?GK96B=) 
BEJ<??B7D4H @B:9F CB>4;O64FP 
BEJ<??B7D4@@O 86GI E<7A4?B6 
B8AB6D9@9AAB. �?S QFB7B G A97B <@99FES 
864 6IB84 (>4A4?4), B5OKAB 
B5B;A4K49@OI I < II. %?98G9F CB@A<FP, 
KFB B8A4 <; 6IB8AOI >?9@@ >4:8B7B 
>4A4?4 EB98<A9A4 E >BDCGEB@ 
BEJ<??B7D4H4, E?98B64F9?PAB, >?9@@O 
«>BDCGE» B5B<I >4A4?B6 EB98<A9AO 
@9:8G EB5B=. #BQFB@G QF< >?9@@O 
8B?:AO CB8>?RK4FPES > B8AB= < FB= :9 FBK>9 J9C<, <A4K9 6 J9C< CDB<;B=89F ;4@O>4A<9 
(D<E. 10).  

!4 D<E. 104 FBK>< J9C< � < D B>4;4?<EP ;4@>AGFO@< @9:8G EB5B= K9D9; >BDCGE 
BEJ<??B7D4H4 (;4@O>4RM<= CDB6B8A<> CB>4;4A CGA>F<DB@). � D9;G?PF4F9 >BAH<7GD4J<S 

$<E. 9. �;@9D9A<9 FB>4 BEJ<??B7D4HB@. 

$<E. 10. #B8>?RK9A<9 86GI>4A4?PAB7B BEJ<??B7D4H4. 
«�9@?<» 6IB8B6 @B7GF EB;84FP ;4@O>4A<9 6 J9C< 
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J9C< <;@9A<?4EP. �B;@B:ABEFP A45?R84FP A9 ?R5O9 864 A4CDS:9A<S, 4 FB?P>B <@9RM<9 
B5MGR FBK>G, S6?S9FES A98BEF4F>B@, AB A95B?PL<@ 3 6 Q?9>FDBA<>9 B8<A <; CB?REB6 
<EFBKA<>4 C<F4A<S 6E9784 S6?S9FES B5M<@ CDB6B8B@, < 6E9 A4CDS:9A<S <;@9DSRFES 
BFABE<F9?PAB A97B.  

�ECB?P;GS 86GI>4A4?PAO= BEJ<??B7D4H @B:AB B8AB6D9@9AAB A45?R84FP < A4CDS:9A<9, < 
FB> 6 J9C<. � F4><@ B5D4;B@ <;@9DSFP E86<7 H4; @9:8G FB>B@ < A4CDS:9A<9@.  

%I9@4 CB8>?RK9A<S BEJ<??B7D4H4 6 QFB@ E?GK49 CB>4;4A4 A4 D<E. 11. 

 

 

 

 

�4A4? I <;@9DS9F A4CDS:9A<9, 4 >4A4? II <;@9DS9F FB>. &4>B9 6>?RK9A<9 A4<5B?99 
BCF<@4?PAB, F.>. A4CDS:9A<9, C484RM99 A4 D9;<EFBD9 RF < CB84649@B9 6 >4A4? II, 6 30&100 
D4; @9APL9, K9@ 6 >4A4?9 I, E?98B64F9?PAB, BAB 5B?PL9 CB869D:9AB CB@9I4@ < 
E<AIDBA<;4J<S BF A<;>B7B A4CDS:9A<S A9 F4>4S IBDBL4S. �DB@9 FB7B, >BAEFDG>J<S 
5B?PL<AEF64 BEJ<??B7D4HB6 A9E>B?P>B «A9E<@@9FD<KA4S» 3 E<AIDBA<;4J<S BF E<7A4?4 
>4A4?4 I B5OKAB 5B?99 >4K9EF69AA4S < EF45<?PA4S. &4><@ B5D4;B@, CB8>?RK9A<9 >4A4?4 I > 
A4CDS:9A<R B59EC9K<649F 5B?99 EF45<?PAB9 <;B5D4:9A<9 BEJ<??B7D4@@O. 

"L<5>4 CB8>?RK9A<S A4 D<E. 115 EBEFB<F 6 FB@, KFB >?9@@O >BDCGE4 B5B<I 6IB8B6 A9 
EB98<A9AO 6 B8AB= FBK>9. � D9;G?PF4F9 D9;<EFBD RF B>4;O649FES ;4@>AGF A4>BDBF>B K9D9; 
>BDCGE BEJ<??B7D4H4. %4@B9 A9CD<SFAB9, KFB CD< QFB@ A4CDS:9A<9 A4 D9;<EFBD9 RF A9 D46AB 
AG?R 3 <;-;4 FB7B, KFB EBCDBF<6?9A<9 CDB6B8B6 6IB8AOI >459?9= (K9D9; >BFBDO9 QFBF 
D9;<EFBD ;4@O>49FES) A9 AG?96B9. #BQFB@G CD< F4>B@ CB8>?RK9A<< @B:AB A9 ;4@9F<FP QFG 
BL<5>G (698P BEJ<??B7D4H KFB-FB CB>4;O649F), 4 D9;G?PF4F <;@9D9A<S FB>4 CD< QFB@ 5G89F 
A969DAO@. 

�>?RK9A<9, CB>4;4AAB9 A4 D<E. 116 A9G84KAB F9@, KFB >4A4? I BEJ<??B7D4H4 <;@9DS9F A9 
A4CDS:9A<9 6 <EE?98G9@B= J9C<, 4 EG@@G A4CDS:9A<= 6 J9C< < A4 D9;<EFBD9 RF (A4CDS:9A<9 
<;@9DS9FES A9 A4 A47DG;>9, 4 A4 <EFBKA<>9). !4CDS:9A<9 A4 RF IBFP < A95B?PLB9 CB 
69?<K<A9, AB 6E9 D46AB 6ABE<F CB7D9LABEFP 6 <;@9D9A<9 A4CDS:9A<S. 

#B8>?RK9A<9 BEJ<??B7D4H4, CB>4;4AAB9 A4 D<E. 114 A9 FB?P>B B59EC9K<649F A4<5B?PLGR 
FBKABEFP <;@9D9A<=, AB < CB;6B?S9F 6 DS89 E?GK496 <ECB?P;B64FP D9;<EFBD RF E 8B6B?PAB 
5B?PL<@ EBCDBF<6?9A<9@. 1FB 64:AB CD< <;@9D9A<< @4?OI FB>B6: 9E?< < FB> 6 J9C< < 

$<E. 11. #B8>?RK9A<9 BEJ<??B7D4H4 8?S <;@9D9A<S E86<74 H4;. 
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EBCDBF<6?9A<9 RF @4?O, FB 6B;A<>4RM99 A4 RF A4CDS:9A<9 @B:9F 5OFP A4EFB?P>B 
@4?9AP><@, KFB KG6EF6<F9?PABEF< BEJ<??B7D4H4 A9 I64F<F 8?S 97B BFB5D4:9A<S. 

�D< <;@9D9A<< E86<74 H4; A9B5IB8<@B <A69DF<DB64FP E<7A4? 6 >4A4?9 II, CBE>B?P>G 
>4A4? II 6>?RK9A 6EFD9KAB CB BFABL9A<R > >4A4?G I. 

 3. 'CD46?9A<9 BEJ<??B7D4HB@ 

$4EE@BFD<@ C9D98ARR C4A9?P 86GI>4A4?PAB7B BEJ<??B7D4H4 %1-83 (D<E. 12). 

 

$<E. 12. #9D98ASS C4A9?P BEJ<??B7D4H4 %1-83. 

� 3 GCD46?9A<9 >4A4?B@ I. 
� 3 GCD46?9A<9 BFB5D4:9A<9@ >4A4?B6. 
� 3 GCD46?9A<9 >4A4?B@ II. 
� 3 D97G?<DB6>4 SD>BEF< ?GK4, HB>GE<DB6>< < CB8E69F>< Q>D4A4. 
� 3 GCD46?9A<9 D4;69DF>B=. 
� 3 GCD46?9A<9 E<AIDBA<;4J<9=. 

)BDBLB 6<8AB, KFB Q>D4A BEJ<??B7D4H4 D4;5<F A4 
>?9F><. 1F< >?9F>< A4;O64RFES 89?9A<S@<, < 
<ECB?P;GRFES CD< <;@9D9A<SI: > A<@ CD<6S;O64RFES 
6E9 @4ELF45O CB 69DF<>4?< < 7BD<;BAF4?<.  4ELF45 
CB 69DF<>4?< 3 6B?PFO A4 89?9A<9 (�/89? <?< V/89?), 
@4ELF45 CB 7BD<;BAF4?< E9>GA8O (@<??<- < 
@<>DBE9>GA8O) A4 89?9A<9. "5OKAB BEJ<??B7D4H 
<@99F 6&10 89?9A<= CB 7BD<;BAF4?< < 4&8 89?9A<= 
CB 69DF<>4?<. *9AFD4?PAO9 69DF<>4?PA4S < 
7BD<;BAF4?PA4S ?<A<< <@9RF 8BCB?A<F9?PAO9 D<E><, 
89?SM<9 89?9A<9 A4 5 <?< 10 K4EF9= (D<E. 13, A4 D<E. 

$<E. 13. �9?9A<S Q>D4A4 
BEJ<??B7D4H4. 
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12 FB:9 6<8AB). $<E>< E?G:4F 8?S 5B?99 FBKAOI <;@9D9A<=, BA< S6?SRFES 8B?S@< 89?9A<S. 

'CD46?9A<9 B5B<@< >4A4?4@< B8<A4>B6B9. $4EE@BFD<@ 97B A4 CD<@9D9 >4A4?4 I (D<E. 14). 

1. #9D9>?RK4F9?P D9:<@4 6IB84. � 69DIA9@ CB?B:9A<< « » A4 6IB8 CBEFGC49F < CBEFBSAAB9 
< C9D9@9AAB9 A4CDS:9A<9. 1FB A4;O649FES «BF>DOFO= 6IB8» 3 FB 9EFP BF>DOFO= 8?S 
CBEFBSAAB7B FB>4. � A<:A9@ CB?B:9A<< 
«~» A4 6IB8 CDBIB8<F FB?P>B C9D9@9AAB9 
A4CDS:9A<9, QFB CB;6B?S9F <;@9DSFP 
@4?9AP>B9 C9D9@9AAB9 A4CDS:9A<9 A4 
HBA9 5B?PLB7B CBEFBSAAB7B, A4CD<@9D 6 
GE<?<F9?SI. $94?<;G9FES QFB BK9AP 
CDBEFB: 6IB8 GE<?<F9?S CB8>?RK49FES 
K9D9; >BA89AE4FBD. 1FB A4;O649FES 
«;4>DOFO= 6IB8». 'KF<F9, KFB CD< 
;4>DOFB@ 6IB89 BK9AP A<;><9 K4EFBFO 
(A<:9 1...5 �J) E<?PAB BE?45?SRFES, 
CBQFB@G <;@9DSFP <I @B:AB FB?P>B CD< 
BF>DOFB@ 6IB89. � ED98A9@ CB?B:9A<< 
C9D9>?RK4F9?S 1 6IB8 GE<?<F9?S 
BEJ<??B7D4H4 BF>?RK49FES BF 6IB8AB7B 
D4;N9@4 < ;4@O>49FES A4 ;9@?R. 1FB 
CB;6B?S9F CD< CB@BM< DGK>< 7 6OEF46<FP 
?<A<R D4;69DF>< 6 AG:AB9 @9EFB. 

2. �IB8AB= D4;N9@ >4A4?4. 3, 4, 5, 6. $97G?SFBD KG6EF6<F9?PABEF< >4A4?4 69DF<>4?PAB7B 
BF>?BA9A<S (@4ELF454 CB 69DF<>4?<). #9D9>?RK4F9?P 4 ;4849F @4ELF45 EFGC9AK4FB. 
�484649@O9 <@ ;A4K9A<S A4A9E9AO DS8B@ E A<@. !4 6O5D4AAB9 ;A4K9A<9 G>4;O649F D<E>4 5 A4 
C9D9>?RK4F9?9. !4 D<EGA>9 BA4 G>4;O649F A4 ;A4K9A<9 0,2 6B?PF4/89?9A<9. $GK>4 3, 
D4ECB?B:9AA4S EBBEAB E C9D9>?RK4F9?9@, 

CB;6B?S9F C?46AB G@9APL4FP @4ELF45 6 2&3 
D4;4. 

� >D4=A9@ CD46B@ CB?B:9A<< (A4 D<E. 14 
DGK>4 «C?46AB» A4IB8<FES <@9AAB 6 A9@) QF4 
DGK>4 <@99F H<>E4J<R, FB784 @4ELF45 CB 
69DF<>4?< 6 FBKABEF< D469A ;484AAB@G 
C9D9>?RK4F9?9@ 4. �A4K9A<S @4ELF45B6, 
6O89?9AAO9 E>B5>B= 6, G>4;4AO 6 
@<??<6B?PF4I A4 89?9A<9 3 B5 QFB@ 7B6BD<F 
A48C<EP «mV» 6AGFD< E>B5><. 

7. $GK>4 6OCB?AS9F 869 HGA>J<<. #D< 
6D4M9A<< BA4 C9D9@9M49F 7D4H<> >4A4?4 CB 

69DF<>4?< 669DI <?< 6A<; . #D< 
«6OFS7<64A<<» ;4849F @AB:<F9?P @4ELF454 
CB 69DF<>4?<: 6OFSAGF4S DGK>4 (D<E. 15) 
;4849F @AB:<F9?P I1, 4 GFBC?9AA4S 
@AB:<F9?P I10. 'FBC?9AAB9 < 6OFSAGFB9 
CB?B:9A<S E<@6B?<K9E>< CB>4;4AO A48 < CB8 DGK>B=. 

$<E. 14. "D74AO GCD46?9A<S >4A4?4 I. 

$<E. 15. $GK>4 @AB:<F9?S @4ELF454 CB 
69DF<>4?< 6OFSAGF4 6 CB?B:9A<9 «I1». 
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�4A4? II (D<E. 16) 4A4?B7<K9A >4A4?G I: 

1 3 C9D9>?RK4F9?P D9:<@4 6IB84; 
2 3 6IB8AB= D4;N9@; 
3 3 @4ELF45 C?46AB; 
4 3 @4ELF45 EFGC9AK4FB; 
5 3 C9D9@9M9A<9 ?GK4 CB 69DF<>4?< < 
@AB:<F9?P @4ELF454. 

!B 6FBDB= >4A4? <@99F 
8BCB?A<F9?PAO= C9D9>?RK4F9?P 6, 
CB;6B?SRM<= <A69DF<DB64FP 97B 6IB8AB= 
E<7A4?. � A4:4FB@ CB?B:9A<< >4A4? 
D45BF49F >4> B5OKAB, 4 6 6OFSAGFB@ 3 
<A69DF<DG9FES, FB 9EFP CD< BFD<J4F9?PAB@ 
6IB8AB@ E<7A4?9 ?GK 86<:9FES 669DI, 4 
CD< CB?B:<F9?PAB@ 3 6A<;. 1FB 
A9B5IB8<@B CD< <;@9D9A<<, A4CD<@9D, 
E86<74 H4;. 

!4 D<E. 17 CB>4;4AB GCD46?9A<9 
BFB5D4:9A<9@ >4A4?B6, >BFBDB9 
BCD989?S9FES A4:4F<9@ A4 B8AG <; >ABCB>. 

1 3 $45BF49F FB?P>B >4A4? I, >4A4? II 
BF>?RK9A. 

2 3 "54 >4A4?4 BFB5D4:4RFES B8AB6D9@9AAB 
(?GK BK9AP 5OEFDB C9D9>?RK49FES @9:8G 
>4A4?4@<) < 6;4<@AB9 CB?B:9A<9 
BEJ<??B7D4@@ B5B<I >4A4?B6 69DAB9. � QFB@ 
D9:<@9 @B:AB <;@9DSFP E86<7 H4;. 

3 3 "EJ<??B7D4H CB>4;O649F EG@@G <?< 
D4;ABEFP E<7A4?B6 6 >4A4?4I (;A4> 6FBDB7B 
>4A4?4 BCD989?S9FES CB?B:9A<9@ DGK>< 6 A4 
D<E. 16). 

4 3 "FB5D4:4RFES E<7A4?O B5B<I >4A4?B6, 
AB BA< A9;46<E<@O 6B 6D9@9A<, CBQFB@G 
A<>4>B9 ED46A9A<9 E<7A4?B6 BFABE<F9?PAB 
6D9@9A< < E86<74 H4; CDB<;6B8<FP A9?P;S. 

5 3 $45BF49F FB?P>B >4A4? II, >4A4? I BF>?RK9A.  #4A9?P GCD46?9A<S D4;69DF>B= (D<E. 18) 

CBIB:4 A4 C4A9?P GCD46?9A<S >4A4?B@ 69DF<>4?PAB7B BF>?BA9A<S ?GK4. "A4 EB89D:<F DGK>G 
4, CB;6B?SRMGR E86<74FP <;B5D4:9A<9 6?96B-6CD46B  < >B@5<A<DB64AAO= D97G?SFBD 
(1 3 EFGC9AK4FB, 3 3 C?46AB) E>BDBEF< D4;69DF>< (@4ELF454 CB 7BD<;BAF4?<). $<E>4 2 A4 
C9D9>?RK4F9?9 CB>4;O649F GEF4AB6?9AAB9 ;A4K9A<9. �4> < 6 >4A4?4I 69DF<>4?PAB7B 
BF>?BA9A<S, C9D9>?RK4F9?P E>BDBEF< D4;69DF>< <@99F D4;AO9 98<A<JO <;@9D9A<S: 
E9>GA8O s, @<??<E9>GA8O ms, @<>DBE9>GA8O µs. �OFSAGF4S/GFBC?9AA4S DGK>4 4 « » 
;4849F @AB:<F9?P E>BDBEF< D4;69DF>< I0,2 < I1 EBBF69FEF69AAB. "5D4F<F9 6A<@4A<9: A4 D<E. 
18 DGK>4 3 D97G?<DB64A<S E>BDBEF< D4;69DF>< «C?46AB» GEF4AB6?9A4 A9 6 >D4=A99 CD46B9 

$<E. 16. "D74AO GCD46?9A<S >4A4?4 II. 

$<E. 17. 'CD46?9A<9 BFB5D4:9A<9@ 
>4A4?B6. 
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CB?B:9A<9. �A4K<F E>BDBEFP D4;69DF>< A9 D46A4 ;A4K9A<R, ;484AAB@G C9D9>?RK4F9?9@ 1, 4 
@9APL9 A97B (E>BDBEFP 86<:9A<S ?GK4 @9APL9, 4 ;A4K9A<9 6D9@S/89?9A<9 5B?PL9!). 

 

!4 C4A9?< GCD46?9A<S E<AIDBA<;4J<9= (D<E. 
19) ;4849FES: 

1 3 �EFBKA<> 6AGFD9AA9= E<AIDBA<;4J<<: 
A4CDS:9A<9@ >4>B7B >4A4?4 E<AIDBA<;<DG9FES 
86<:9A<9 ?GK4. 1F4 E<AIDBA<;4J<S 
CDB<;6B8<FES 6IB8AO@ E<7A4?B@, CBQFB@G 
A4;O649FES 6AGFD9AA9=. &4>B= D9:<@ 
<ECB?P;G9FES 8?S 5B?PL<AEF64 <;@9D9A<=. 
�4D<4AFO ;89EP F4><9: ?<5B E<AIDBA<;4J<S 
FB?P>B E<7A4?B@ >4A4?4 I. �<5B CBCOF>4 
E<AIDBA<;4J<< BF >4A4?4 I, 4 9E?< A9 
CB?GK49FES, FB E<AIDBA<;4J<S CDB<;6B8<FES 
E<7A4?B@ >4A4?4 II. #9D6O= 64D<4AF <AB784 
D45BF49F A9@AB7B ?GKL9, CBQFB@G A48B 
EF4D4FPES, KFB5O E<7A4? C9D6B7B >4A4?4 5O? 
8BEF4FBKAB 5B?PLB= 8?S EF45<?PAB= 
E<AIDBA<;4J<<. � CB846?SRM9@ 5B?PL<AEF69 
E?GK496 8?S ABD@4?PAB= D45BFO E?98G9F 
6O5<D4FP <@9AAB QFBF D9:<@ E<AIDBA<;4J<<, 
6>?RK<6 >ABC>G «I». 

2 3 �A9LASS E<AIDBA<;4J<S. �6<:9A<9 ?GK4 E<AIDBA<;<DG9FES <@CG?PE4@<, CB84649@O@< EB 
EC9J<4?PAB7B 6A9LA97B <EFBKA<>4 A4 6IB8 
E<AIDBA<;4J<< BEJ<??B7D4H4. &4>B= D9:<@ <AB784 
FD95G9FES 8?S <EE?98B64A<S EC9J<H<K9E><I E<7A4?B6. 
�E?< 6A9LA97B <EFBKA<>4 E<AIDBA<;4J<< A9F, FB 
CB?GK<FP GEFB=K<6B9 <;B5D4:9A<9 A96B;@B:AB. 
�ABC>< «0,5-5» < «5-50» ;484RF 8<4C4;BA 6IB8AOI 
A4CDS:9A<= BF 6A9LA97B <EFBKA<>4 E<AIDBA<;4J<<. 
�ABC>4 «X-Y» EB6@9EFAB E >ABC>B= «II X-Y» 
GCD46?9A<S BFB5D4:9A<9@ >4A4?B6 (D<E. 17) CB849F 
E<7A4? >4A4?4 II A4 C?4EF<AO 7BD<;BAF4?PAB= 
D4;69DF><. � QFB@ D9:<@9 @B:AB A45?R84FP H<7GDO 
�<EE4:G. 

3 3 $GK>4 «'DB69AP E<AIDBA<;4J<<». �4849F 
A4CDS:9A<9 E<AIDBA<;4J<< (D<E. 5). � A4:4FB@ 
CB?B:9A<< QFB= DGK>< (>4> A4 D<EGA>9) D4;69DF>4 
46FB@4F<K9E>4S. #D< QFB@ 86<:9A<9 ?GK4 5G89F 
CDB<EIB8<FP 84:9 9E?< E<AIDBA<;4J<< A9 CDB<;B=89F. 
�GK ;489D:<649FES 6 A4K4?9 86<:9A<S A4 A9>BFBDB9 
6D9@S 8B @B@9AF4 E<AIDBA<;4J<<, AB K9D9; A9>BFBDB9 
6D9@S 6E9 D46AB A4K<A49F 86<:9A<9. 1FB «@S7><=» 
D9:<@, 5B?99 G8B5AO= 8?S D45BFO, F4> >4> ?GK 6E9784 
BEF49FES 6<8<@O@. � 6OFSAGFB@ CB?B:9A<< DGK>< 
6>?RK49FES :8GM4S D4;69DF>4. � QFB@ D9:<@9 ?GK A9 

$<E. 18. "D74AO GCD46?9A<S D4;69DF>B= 

Р<E. 19. ОD74AO GCD46?9A<S  
E<AIDBA<;4J<9=. 
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A4KA9F 86<:9A<S 8B F9I CBD, CB>4 A9 CDB<;B=89F E<AIDBA<;4J<<. �E?< E<AIDBA<;4J<< A9 
CDB<EIB8<F, ?GK A9 86<:9FES. &4>B= D9:<@ IBDBLB CB8IB8<F 8?S A45?R89A<S 
A9C9D<B8<K9E><I E<7A4?B6. �?<SA<9 QFB= DGK>< A4 <;B5D4:9A<9 CB>4;4AB A4 D<E. 4 < 5. 

4 3 «#B?SDABEFP» E<AIDBA<;4J<<. !4 
E4@B@ 89?9 ;A4>< «+» < «-» B;A4K4RF 
A9E>B?P>B 8DG7B9. � CB?B:9A<< «+» 
E<AIDBA<;4J<S CDB<EIB8<F CB HDBAFG, 
F.9. 6 FBF @B@9AF, >B784 6IB8AB9 
A4CDS:9A<9 8BEF<749F ;484AAB7B (DGK>B= 
«'DB69AP E<AIDBA<;4J<<») ;A4K9A<S CD< 
A4D4EF4A<< 6IB8AB7B A4CDS:9A<S 
(<;@9A9A<< BF «-» > «+»), D<E. 20. � 
CB?B:9A<< «-» E<AIDBA<;4J<S 
CDB<EIB8<F CB EC48G 3 CD< G5O64A<< 
6IB8AB7B A4CDS:9A<S (<;@9A9A<< BF «+» 
> «-»). � BEJ<??B7D4H9 6 J9C< 
E<AIDBA<;4J<< <ECB?P;GRFES 869 
D4;?<KAO9 EI9@O: B8A4 BCD989?S9F D46AB ?< 6IB8AB9 A4CDS:9A<9 ;484AAB@G < 9E?< D46AB 3 
;4CGE>49F 86<:9A<9 ?GK4. 1FB A4CDS:9A<9 ;4849FES DGK>B= «'DB69AP E<AIDBA<;4J<<». 
�FBD4S EI9@4 BCD989?S9F, >4> CD< QFB@ <;@9AS9FES 6IB8AB9 A4CDS:9A<9 3 6B;D4EF49F <?< 
G5O649F. � EBBF69FEF69AAB D4;D9L49F C9D6B= EI9@9 ED45BF4FP. 

5 3 $9:<@ 6IB84 E<AIDBA<;4J<<. "FABE<FES >4> > 6A9LA9=, F4> < >B 6AGFD9AA9= 
E<AIDBA<;4J<<. � CB?B:9A<< «~» 6IB8 ;4>DOFO=, < E<AIDBA<;4J<S CDB<EIB8<F FB?P>B BF 
C9D9@9AAB7B A4CDS:9A<S. � CB?B:9A<< « » 6IB8 BF>DOFO=, < A4 ED454FO64A<9 EI9@O 
E<AIDBA<;4J<< 89=EF6G9F < C9D9@9AAB9 A4CDS:9A<9, < CBEFBSAAB9. $9:<@ «!+ » FB :9 
E4@B9, AB E<7A4? CBC4849F A4 J9CP E<AIDBA<;4J<< K9D9; H<?PFD A<;><I K4EFBF, B5D9;4RM<= 
6OEB>BK4EFBFAO9 CB@9I<. 1FB D9:<@ 9EFP A9 6B 6E9I BEJ<??B7D4H4I. 

6 3 �IB8 8?S CB84K< E<7A4?4 6A9LA9= E<AIDBA<;4J<<. 

4. И;@9D9A<S BEJ<??B7D4HB@ 

�;@9D9A<S CDB<;6B8SFES 6<;G4?PAB < <I CB7D9LABEFP CB?GK49FES 8B6B?PAB 6OEB>B=. �DB@9 
FB7B, A4CDS:9A<9 D4;69DF>< <@99F A96OEB>GR ?<A9=ABEFP, CBQFB@G CB7D9LABEFP <;@9D9A<S 
K4EFBFO < E86<74 H4; @B:9F 8BEF<74FP 5%. �?S @<A<@<;4J<< CB7D9LABEF<, <;B5D4:9A<9 
8B?:AB <@9FP D4;@9D 80&90% BF D4;@9DB6 Q>D4A4. �D< <;@9D9A<< A4CDS:9A<S < K4EFBFO 
(6D9@9AAOI <AF9D64?B6) A9B5IB8<@B DGK>< C?46AB= D97G?<DB6>< GE<?9A<S 6IB8AB7B 
E<7A4?4 < E>BDBEF< D4;69DF>< A9B5IB8<@B GEF4AB6<FP 6 >D4=A99 CD46B9 CB?B:9A<9. 

4.1. И;@9D9A<9 A4CDS:9A<S 

�?S <;@9D9A<S A4CDS:9A<S <ECB?P;G9FES <;69EFAB9 ;A4K9A<9 @4ELF454 CB 69DF<>4?<. #9D98 
A4K4?B@ <;@9D9A<S A9B5IB8<@B ;4@>AGFP A4>BDBF>B 6IB8AO9 >?9@@O BEJ<??B7D4H4 (<?< 

GEF4AB6<FP C9D9>?RK4F9?P D9:<@4 6IB84 6 CB?B:9A<9 ) < DGK>B=  GEF4AB6<FP ?<A<R 
D4;69DF>< A4 7BD<;BAF4?PAGR ?<A<R E9F>< Q>D4A4, KFB5O 5O?4 6B;@B:ABEFP CD46<?PAB 
BCD989?<FP 6OEBFG BEJ<??B7D4@@O, D<E. 214. 

$<E. 20. «#B?SDABEFP» E<AIDBA<;4J<<. 
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#BE?9 QFB7B A4 6IB8 CB849FES <EE?98G9@O= E<7A4? (<?< C9D9>?RK4F9?P D9:<@4 6IB84 
GEF4A46?<649FES 6 B8AB <; D45BK<I CB?B:9A<=). !4 Q>D4A9 CBS6?S9FES 7D4H<> HGA>J<< 
E<7A4?4, D<E. 215. 

 

 

 

 

 

 

 

 

 

�?S FB7B KFB5O FBKA99 
<;@9D<FP 6OEBFG 7D4H<>4, 
BEJ<??B7D4@@4 E86<749FES 
DGK>B=  F4>, KFB5O FBK>4, 6 
>BFBDB= <;@9DS9FES 4@C?<FG84 
CBC4?4 A4 J9AFD4?PAGR 
69DF<>4?PAGR ?<A<R, <@9RMGR 
7D48G<DB6>G 6 8B?SI 89?9A<S (D<E. 
22). #B?GK49@: KG6EF6<F9?PABEFP 
>4A4?4 69DF<>4?PAB7B BF>?BA9A<S = 
1 �/89?, D4;@9D BEJ<??B7D4@@O 2,6 
89?9A<S, E?98B64F9?PAB 4@C?<FG84 
E<7A4?4 2,6 6B?PF. 

 

 

 

#DB89@BAEFD<DG9@ <;@9D9A<9 A4CDS:9A<S A4 E4@B@ BEJ<??B7D4H9.  4>E<@G@ A4CDS:9A<S 
<@99F 69?<K<AG 3,4 89?9A<S (D<E. 23). "CD989?9A<9 @4ELF454 CB 69DF<>4?< CB>4;4AB A4 D<E. 
24. $GK>4 «C?46AB» GEF4AB6?9A4 6 >D4=A99 CD46B9 CB?B:9A<9. $<E>4 A4 C9D9>?RK4F9?9 
KG6EF6<F9?PABEF< CB>4;O649F 0,5 6B?PF/89?9A<9.  AB:<F9?P @4ELF454 GEF4AB6?9A 6 
CB?B:9A<9 I10 (GFBC?9A). %?98B64F9?PAB <;@9DS9@B9 A4CDS:9A<9 D46AB: 

 

Р<E. 21. И;@9D9A<9 A4CDS:9A<S (E>D<ALBF J<HDB6B7B 
BEJ<??B7D4H4): 4 – CB87BFB6>4; 5 – <;@9D9A<9. 

$<E. 22. "CD989?9A<9 4@C?<FG8O E<7A4?4. 
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4.2. И;@9D9A<9 K4EFBFO 

"EJ<??B7D4H CB;6B?S9F <;@9DSFP 6D9@9AAO9 <AF9D64?O, 6 FB@ K<E?9 < C9D<B8 E<7A4?4. 
+4EFBF4 E<7A4?4 B5D4FAB CDBCBDJ<BA4?PA4 97B C9D<B8G. #9D<B8 E<7A4?4 @B:AB <;@9DSFP 6 
D4;?<KAOI K4EFSI BEJ<??B7D4@@O, AB A4<5B?99 G8B5AB < FBKAB <;@9DSFP 97B 6 FBK>4I 

C9D9E9K9A<S 7D4H<>B@ BE< 6D9@9A<. #BQFB@G 
C9D98 <;@9D9A<9@ ?<A<R D4;69DF>< 
A9B5IB8<@B GEF4AB6<FP A4 J9AFD4?PAGR 
7BD<;BAF4?PAGR ?<A<R E9F>< Q>D4A4 (D<E. 
214). 

#D< CB@BM< DGK><  A4K4?B C9D<B84 
EB6@9M49FES E 69DF<>4?PAB= ?<A<9= E9F><, 
D<E. 25 (?GKL9 6E97B A4K4?B C9D<B84 
EB6@9M4FP E E4@B= ?96B= 69DF<>4?PAB= 
?<A<9= Q>D4A4, FB784 FBKABEFP 5G89F 
@4>E<@4?PA4). #9D<B8 E<7A4?4, CB>4;4AAB7B 
A4 D<E. 25 D469A 6,8 89?9A<=. %>BDBEFP 
D4;69DF>< 3 100 @>E/89?9A<9 (CBE>B?P>G 
7D9K9E>4S 5G>64 µ, B;A4K4RM4S «@<>DB», A9 

6E9784 8BEFGCA4 8?S BFB5D4:9A<S, 99 K4EFB ;4@9ASRF ?4F<AE>B= 5G>6B= u, EIB8AB= CB 
A4K9DF4A<R).  

&B784 C9D<B8 E<7A4?4 < 97B K4EFBF4:  

 

"5D4F<F9 6A<@4A<9, KFB A4 D<EGA>4I 22 < 25 CB>4;4A B8<A < FBF :9 E<7A4?, AB CD< D4;?<KAOI 
;A4K9A<SI E>BDBEF< D4;69DF><. "CD989?9A<9 K4EFBFO CB D<E. 22 849F 5B?PL99 ;A4K9A<9 
CB7D9LABEF< (FBKAB9 ;A4K9A<9 K4EFBFO 1,459 >�J). #BQFB@G A4<5B?99 FBKAO9 <;@9D9A<S 
CB?GK4RFES, 9E?< @4>E<@4?PAB D4EFSAGFP <;B5D4:9A<9 CB 7BD<;BAF4?<. � 9M9. !4 D<E. 25 

$<E. 23. "CD989?9A<9 4@C?<FG8O A4 
BEJ<??B7D4H9 %1-83. 

$<E. 24. "CD989?9A<9 @4ELF454 CB 
69DF<>4?< A4 BEJ<??B7D4H9 %1-83. 

$<E. 25. �;@9D9A<9 C9D<B84 E<7A4?4. 
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8?<F9?PABEFP C9D<B84 E<7A4?4 KGFP-KGFP 5B?PL9, K9@ 6,8 89?9A<=. $4; C9D<B8 5B?PL9, 
K4EFBF4 E<7A4?4 A4 E4@B@ 89?9 KGFP-KGFP @9APL9, K9@ F4, >BFBDGR @O CB?GK<?<: D94?PAB 
1,459 >�J, 4 G A4E 1,47 >�J. !4 E4@B@ 89?9 CB7D9LABEFP <;@9D9A<S @9APL9 B8AB7B CDBJ9AF4 
3 QFB 6OEB>4S FBKABEFP. &4>GR FBKABEFP B59EC9K<649F J<HDB6B= BEJ<??B7D4H, G >BFBDB7B 
D4;69DF>4 ?<A9=A4. � 4A4?B7B6B@ BEJ<??B7D4H9 CB7D9LABEFP <;@9D9A<S K4EFBFO, E>BD99 
6E97B, 5O?4 5O 6OL9. 

4.3. И;@9D9A<9 E86<74 H4; 

%86<7 H4; CB>4;O649F 6;4<@AB9 D4ECB?B:9A<9 86GI >B?954F9?PAOI CDBJ9EEB6 6B 6D9@9A<. 
!B 97B <;@9DSRF A9 6 98<A<J4I 6D9@9A< (>BFBDO9 BF>?48O64RFES CB 7BD<;BAF4?PAB= BE<), 4 
6 8B?SI C9D<B84 E<7A4?4 (F.9. 6 98<A<J4I G7?4). � QFB@ E?GK49 B8<A4>B6B@G 6;4<@AB@G 
D4ECB?B:9A<R E<7A4?B6 5G89F EBBF69FEF6B64FP B8<A4>B6O= H4;B6O= E86<7, A9;46<E<@B BF 
C9D<B84 < K4EFBFO E<7A4?B6 (F.9. A9;46<E<@B BF D94?PAB7B @4ELF454 7D4H<>B6 CB BE< 
6D9@9A<). #BQFB@G A4<5B?PL4S FBKABEFP <;@9D9A<= CB?GK49FES, 9E?< D4EFSAGFP C9D<B8 
E<7A4?4 A4 69EP Q>D4A. 

#BE>B?P>G 6 4A4?B7B6B@ BEJ<??B7D4H9 7D4H<>< E<7A4?4 B5B<I >4A4?B6 <@9RF B8<A4>B6O= 
J69F < B8<A4>B6GR SD>BEFP, FB 8?S FB7B, KFB5O <I D4;?<K4FP @9:8G EB5B=, D9>B@9A8G9FES 
E89?4FP <I D4;AB= 4@C?<FG8O. #D< QFB@ A4CDS:9A<9, <;@9DS9@B9 >4A4?B@ I CD<5BD4, ?GKL9 
89?4FP 5B?PL<@ 3 6 QFB@ E?GK49 E<AIDBA<;4J<S 5G89F ?GKL9 «89D:4FP» <;B5D4:9A<9. 

#B87BFB6>4 > <;@9D9A<S@ CDB<;6B8<FES F4> (E@. D<E.26, A4 A9@ 8?S 5B?PL9= A47?S8ABEF< 
A4CDS:9A<9 < FB> CB>4;4AO D4;AO@< J69F4@<): 

1. $GK>4@<  B5B<I >4A4?B6 <I ?<A<< D4;69DF>< GEF4A46?<64RFES A4 ED98ARR ?<A<R 
E9F>< Q>D4A4 (CD< BFEGFEF6<< E<7A4?B6 A4 6IB84I). 
2. $GK>4@< D97G?<DB6>< GE<?9A<S >4A4?B6 69DF<>4?PAB7B BF>?BA9A<S (EFGC9AK4FB < 
C?46AB) E<7A4? 1-7B >4A4?4 GEF4A46?<649FES 5B?PLB= 4@C?<FG8O, 4 2-7B >4A4?4 3 @9APL9= 
4@C?<FG8O. 
3. $GK>4@< D97G?<DB6>< E>BDBEF< D4;69DF>< GEF4A46?<649FES F4>4S 99 E>BDBEFP, KFB5O A4 
Q>D4A9 BFB5D4:4?ES CD<@9DAB B8<A C9D<B8 E<7A4?4. 
4. $GK>B= «'DB69AP E<AIDBA<;4J<<» 8B5<64RFES FB7B, KFB5O 7D4H<> A4CDS:9A<S A4K<A4?ES 
E BE< 6D9@9A< (E ?<A<< D4;69DF><) 3 FBK>4 �. 
5. $GK>B=  8B5<64RFES FB7B, KFB5O 7D4H<> A4CDS:9A<S A4K<A4?ES E >D4=A9= ?96B= 
69DF<>4?PAB= ?<A<< E9F>< Q>D4A4 3 FBK>4 �. 
6. $GK>4@< «%>BDBEFP D4;69DF><» (EFGC9AK4FB < C?46AB) 8B5<64RFES FB7B, KFB5O C9D<B8 
7D4H<>4 A4CDS:9A<S ;4>4AK<64?ES A4 >D4=A9= CD46B= 69DF<>4?PAB= ?<A<< E9F>< Q>D4A4. 
7. #B6FBDSRF CGA>FO 4&6 8B F9I 
CBD, CB>4 C9D<B8 7D4H<>4 
A4CDS:9A<S A9 5G89F D4EFSAGF A4 
69EP Q>D4A, CD<K9@ 97B A4K4?B < 
>BA9J 8B?:AO EB6C484FP E ?<A<9= 
D4;69DF>< (D<E. 26). 

#D9:89, K9@ <;@9DSFP 69?<K<AG 
E86<74 H4;, A9B5IB8<@B 
BCD989?<FP, >4>B= <; E<7A4?B6 
(A4CDS:9A<9 <?< FB>) BC9D9:49F, 4 
>4>B= BFEF49F. "F QFB7B ;46<E<F 
;A4> G7?4 E86<74 H4; φ. !4 D<E. 264 

$<E. 26. &B> BFEF49F BF A4CDS:9A<S, φ>0 (4); FB> 
BC9D9:49F A4CDS:9A<9, φ<0 (5). 



82 

 

FB> BFEF49F BF A4CDS:9A<S 3 A4K4?B 97B C9D<B84 D4ECB?B:9AB 6B 6D9@9A< CB;:9, K9@ A4K4?B 
C9D<B84 A4CDS:9A<S (A4K4?B C9D<B84 A4CDS:9A<S 6 FBK>9 �, 4 C9D<B84 FB>4 3 6 FBK>9 �). &B> 
A4K<A49FES CB;:9, E?98B64F9?PAB, BA BFEF49F, 4 A4CDS:9A<9 BC9D9:49F. 1FB= E<FG4J<< 
EBBF69FEF6GRF CB?B:<F9?PAO9 ;A4K9A<S G7?4 E86<74 H4;. !4 D<E. 26(5) FB> BC9D9:49F, 4 
A4CDS:9A<9 BFEF49F. #BE>B?P>G A4K4?B C9D<B84 FB>4 A4 Q>D4A9 A9 BFB5D4:49FES, FB 
ED46A<64RFES B>BAK4A<S C9D6B7B CB?GC9D<B84: C9D6O@ > AG?R 69DA9FES FBF 7D4H<>, >BFBDO= 
A4K4?ES D4APL9 (FBK>4 � A4EFGC49F D4APL9 6B 6D9@9A<, K9@ FBK>4 �). '7B? E86<74 H4; CD< 
QFB@ BFD<J4F9?9A. 

 B8G?P G7?4 E86<74 H4; φ QFB D4EEFBSA<9 @9:8G A4K4?4@< <?< @9:8G >BAJ4@< C9D<B84 
(CB?B:<F9?PAB7B CB?GC9D<B84) E<7A4?B6 6 89?9A<SI E9F>< Q>D4A4 (D<E. 27). �4?99 ;A4K9A<9 
@B8G?S φ A4IB8<FES <; CDBCBDJ<<, GK<FO64S, KFB B8<A CB?AO= C9D<B8 ?R5B7B >B?954A<S 

D469A 360 7D48GEB6:  

;89EP N 3 K<E?B 89?9A<= E9F><, ;4A<@49@OI B8A<@ C9D<B8B@ E<7A4?4,  
³ 3 K<E?B 89?9A<= E9F>< @9:8G A4K4?4@< C9D<B8B6 (>BAJ4@< CB?B:<F9?PAB7B CB?GC9D<B84). 

� CD<@9D9 A4 D<E. 18 @B8G?P φ 6 B5B<I E?GK4SI D469A:  

 %?98G9F GK<FO64FP, KFB 8?S C4EE<6AB7B Q?9@9AF4 (6 E@OE?9, A9 GE<?<F9?S <?< FD4A;<EFBD4, 4 
D9;<EFBD4 - >4FGL>< - >BA89AE4FBD4) E86<7 H4;   

  

$<E. 27. �;@9D9A<9 G7?4 E86<74 H4;. 

� CD<AJ<C9, 69?<K<AG E86<74 H4; @B:AB <;@9D<FP < 6 >BAJ9 C9D<B84 (FBK>< � < � A4 D<E. 
26), AB 6 CD46B= K4EF< Q>D4A4 ?<A9=ABEFP A4CDS:9A<S D4;69DF>< A4<IG8L4S, CBQFB@G 
CB7D9LABEFP <;@9D9A<S 5G89F @4>E<@4?PA4. 
�E?< E86<7 H4; D469A AG?R (6 J9C< FB?P>B 4>F<6A4S A47DG;>4 <?< CDB<EIB8<F D9;BA4AE), FB 
A4CDS:9A<9 < FB> 5G8GF A4K<A4FPES < ;4>4AK<64FPES B8AB6D9@9AAB, D<E. 28. 
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$<E. 28. "EJ<??B7D4@@4 CD< E86<79 H4;, D46AB@ AG?R. 
http://www.electroclub.info/article/oscillograf.htm 

  

 &9@4 «1?9>FDBAAB 3 ?GK96B= BEJ<??B7D4H» 
 

�BCDBEO 8?S CB87BFB6>< > F9EF<DB64A<R 

 

1. �?S >4><I J9?SI CD<@9ASRF BEJ<??B7D4HO? 

2. �4><9    5?B><    6IB8SF   6    EBEF46    EFDG>FGDAB=    EI9@O    GA<69DE4?PAB7B 

BEJ<??B7D4H4? �I A4;A4K9A<9? 

3. �?S K97B CD<@9ASRF E<AIDBA<;4J<R D4;69DFB> BEJ<??B7D4H4? 

4. �4>B6B   A4;A4K9A<9  ?<A9=AB-<;@9ASRM97BES  A4CDS:9A<S,   CB84649@B7B  A4 

7BD<;BAF4?PAO9 C?4EF<AO? 

5. 'EFDB=EF6B, CD<AJ<C 89=EF6<S, BEAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< 1�&. 

6. �4> D45BF49F 79A9D4FBD C<?BB5D4;AB7B A4CDS:9A<S? 

7. "EAB6AO9 FD95B64A<S, CD98NS6?S9@O9 > "D4;69DFO64RM9@G A4CDS:9A<R. 

8. #9D9K<E?<F9 BEAB6AO9 6<8O D4;6ёDFB>. 

9. �B784   <ECB?P;GRF   ?<A9=AGR   D4;6ёDF>G?   �4>   BEGM9EF6?SRF   >DG7B6GR D4;6ёDF>G? 

�4> <;@9DSRF 4@C?<FG8G E<7A4?4 E CB@BMPR BEJ<??B7D4H4? 

10. �4> CDB6B8SF <;@9D9A<S K4EFBFO E<7A4?4 @9FB8B@ H<7GD �<EE4:G? 

11. #BSEA<F9 CD<AJ<C CBEFDB9A<S J<HDB6OI BEJ<??B7D4HB6. 

12. �; >4><I BEAB6AOI G;?B6 EBEFB<F J<HDB6B= BEJ<??B7D4H 

13.!4;B6<F9 BEAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< EB6D9@9AAB7B J<HDB6B7B BEJ<??B7D4H4. 
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#D4>F<K9E>4S D45BF4  7 16 

�9A9D4FBD E<7A4?B6 A<;>BK4EFBFAO= �3-36� 

 
*9?P D45BFO: 1. ";A4>B@<FPES E GEFDB=EF6B@,  E B5B5M9AAB= EFDG>FGDAB= EI9@B= < 
CD<AJ<CB@ 89=EF6<S 79A9D4FBD4 E<7A4?B6 A<;>BK4EFBFAB7B. 2. #D4>F<K9E>B9 B;A4>B@?9A<9 
79A9D4FBDB@  E<7A4?B6 A<;>BK4EFBFAB7B �3-36�, 97B F9IA<K9E><I 84AAOI. "CD989?9A<9 
@9FDB?B7<K9E><I C4D4@9FDB6:  CB7D9LABEF< GEF4AB6>< K4EFBFO, CB7D9LABEF< GEF4AB6>< 
BCBDAB7B ;A4K9A<S 6OIB8AB7B A4CDS:9A<S,  CB7D9LABEF< E>64:ABEF< CDS@BG7B?PAB7B 
E<7A4?4 3. #DB69EF< CB87BFB6>G > CDB6989A<R <;@9D9A<= < CDB69EF< <;@9D9A<S. 
 

�$�&��� &�"$�&�+�%��� %����!�3 

 

�3-36� 79A9D4FBD E<7A4?B6 A<;>BK4EFBFAO= (D<E.1) CD98EF46?S9F EB5B= CBDF4F<6AO= 
<EFBKA<> E<AGEB<84?PAOI (BEAB6AB= D9:<@) < CDS@BG7B?PAOI (8BCB?A<F9?PAO= D9:<@) 
Q?9>FD<K9E><I >B?954A<= ;6G>B6OI < G?PFD4;6G>B6OI K4EFBF. 
 �9A9D4FBDO �3-36� CD<@9ASRFES 8?S D97G?<DB6>< < <ECOF4A<S A<;>BK4EFBFAOI < 
G?PFD4;6G>B6OI >4E>48B6 D48<B4CC4D4FGDO 6 ?45BD4FBDAOI < CDB<;6B8EF69AAOI GE?B6<SI. 

 

�"!%&$'�*�3 

 

�9A9D4FBD ��-36�, EFDG>FGDA4S EI9@4 >BFBDB7B CD<6989A4 A4 D<E. 2, EBEFB<F <; 
;484RM97B 79A9D4FBD4, 6OIB8AB7B GE<?<F9?S, E<AGEB<84?PAB7B E<7A4?4, EB7?4EGRM97B 
GE<?<F9?S, HBD@<DB64F9?S CDS@BG7B?PAB7B E<7A4?4, 6OIB8AB7B GE<?<F9?S CDS@BG7B?PAB7B 
E<7A4?4, <;@9D<F9?S GDB6AS, 89?<F9?S < EF45<?<;<DB64AAB7B 6OCDS@<F9?S. 
�484RM<= 79A9D4FBD B59EC9K<649F E<AGEB<84?PAO= E<7A4? 6 ;484AAB@ 8<4C4;BA9 K4EFBF, 

>BFBDO= B8AB6D9@9AAB CBEFGC49F A4 6OIB8AB= GE<?<F9?P < A4 6IB8 EB7?4EGRM97B GE<?<F9?S 
CDS@BG7B?PAB7B E<7A4?4.  
�B@@GF4J<9= C9D9>?RK4F9?S BEGM9EF6?S9FES CB8>?RK9A<9: 

4) A4CDS:9A<S C<F4A<S > 6OIB8AB@G GE<?<F9?R E<AGEB<84?PAB7B E<7A4?4 <?< > 
HBD@<DB64F9?R CDS@BG7B?PAB7B E<7A4?4; 
5) 6OIB8AB7B E<7A4?4 > <A8<>4FBDG 6OIB8AB7B A4CDS:9A<S < 89?<F9?R. 
6) %F45<?<;<DB64AAO= 6OCDS@<F9?P B59EC9K<649F EF45<?PABEFP 6OIB8AOI C4D4@9FDB6 
79A9D4FBD4 CD< >B?954A<SI E9F< 
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!4 C9D98ARR C4A9?P 6O6989AO E?98GRM<9 BD74AO GCD46?9A<S: 
 C9D9>?RK4F9?P « !"��&��0 +�%&"&/» 8?S 6O5BD4 K4EFBFAB7B CB88<4C4;BA4; 

 C9D9>?RK4F9?P   8?S 6O5BD4 D9:<@4 D45BFO 79A9D4FBD4; 
 DGK>4 < L>4?4 «Hz» 8?S C?46AB= GEF4AB6>< K4EFBFO; 
 DGK>4 «$��. �/)"��» < L>4?4 <;@9D<F9?S GDB6AS 8?S C?46AB= D97G?<DB6>< 
6OIB8AB7B A4CDS:9A<S; 

 7A9;84 «�/)"�!"� !�#$3��!��» 8?S 8<E>D9FAB= D97G?<DB6>< 6OIB8AB7B 
A4CDS:9A<S; 

 FG@5?9D «%�&0» 8?S 6>?RK9A<S C<F4A<S 79A9D4FBD4; 

 >?9@@4  

 

#"��"&"��� � $��"&� 

�EIB8AB9 CB?B:9A<9 BD74AB6 GCD46?9A<S: 
1. FG@5?9D «%�&0» 4 6>?.; 
2. DGK>4 «$��. �/)"��» 4 6 ED98A9@ CB?B:9A<<; 
L>4?4 K4EFBF 4 6 ?R5B@ CB?B:9A<<; 
C9D9>?RK4F9?P « !"��&��0 +�%&"&/» 4 6 ?R5B@ CB?B:9A<<. 

3. #D< D45BF9 E 79A9D4FBDB@ A9B5IB8<@B CD<89D:<64FPES E?98GRM97B CBDS8>4: 
4. CDB69DPF9 @9I4A<K9E><= AG?P <A8<>4FBD4 6OIB84 < CD< A9B5IB8<@BEF< 
BF>BDD9>F<DG=F9; 

5. 6>?RK<F9 6<?>G E9F96B7B LAGD4 6 E9FP; 
GEF4AB6<F9 FG@5?9D 6>?RK9A<S E9F< 6 CB?B:9A<9 «%�&0», CD< QFB@ 8B?:A4 
;47BD9FPES E<7A4?PA4S ?4@CBK>4. 

#"$3�"� $��"&/ 

#B87BFB6>4 > CDB6989A<R <;@9D9A<=. �O59D<F9 D9:<@ D45BFO C9D9>?RK4F9?9@  

� E?GK49, >B784 A9B5IB8<@B CB?GK<FP 5B?PLGR FBKABEFP 
< EF45<?PABEFP K4EFBFO, > D45BF9 E?98G9F CD<EFGC<FP CBE?9 
5-@<AGFAB7B E4@BCDB7D964 79A9D4FBD4. 
#DB6989A<9 <;@9D9A<=. #9D9>?RK4F9?9@ « !"��&��0 +�%&"&/» < DGK>B= C?46AB= 
D97G?<DB6>< K4EFBFO GEF4AB6<F9 FD95G9@GR K4EFBFG. 
$GK>B= «$��. �/)"��» GEF4AB6<F9 CB L>4?9 <A8<>4FBD4 FD95G9@B9 6OIB8AB9 A4CDS:9A<9, 
#B B>BAK4A<< D45BF 6O>?RK<F9 FG@5?9D «%�&0». 

 

 

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

"CD989?9A<9 @9FDB?B7<K9E><I C4D4@9FDB6 CDB<;6B8<FES @9FB8B@ A9CBED98EF69AAB7B 
<;@9D9A<S.  
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"CD989?9A<9 CB7D9LABEF< GEF4AB6>< K4EFBFO 79A9D4FBD4 CB L>4?9 K4EFBF CDB<;6B8<FES 
K4EFBFB@9DB@ +3-38 A9 @9A99, 19@ 6 CSF< FBK>4I >4:8B7B CB88<4C4;BA4. 

 
#B7D9LABEFP 6 CDBJ9AF4I CB8EK<FO649FES CB HBD@G?9: 
789 A 4 AB@<A4?PAB9 ;A4K9A<9 K4EFBFO, GEF4AB6?9AAB9 CB L>4?9 79A9D4FBD4, �J; 
<;@ 4 <;@9D9AA4S K4EFBF4, �J. 
$9;G?PF4FO CB69D>< EK<F4RFES G8B6?9F6BD<F9?PAO@<, 9E?< ;A4K9A<9 A9 CD96OL49F

 
"CD989?9A<9 CB7D9LABEF< GEF4AB6>< BCBDAB7B ;A4K9A<O 6OIB8AB7B A4CDO:9A<O 
#B7D9LABEFP GEF4AB6>< BCBDAB7B ;A4K9A<S 6OIB8AB7B A4CDS:9A<S BCD989?SRF E 

CB@BMPR B5D4;JB6B7B 6B?PF@9FD4 >?4EE4 A9 IG:9 1,5, 8BCGE>4RM<9 D45BFG CD< 84AAOI 
K4EFBF4I, A4CD<@9D (584. 
#B69D>4 CDB<;6B8<FES A4 K4EFBF9 1000 �J 6 FBK>4I 1, 3, 5, 4 A4 K4EFBF4I 20, 1000, 10 000, 100 
000, 200 000 CDB69DS9FES FBK>4 6 >BAJ9 L>4?O. 
#B7D9LABEFP BC 3 BCD989?S9FES CB HBD@G?9: 

 
�89 UA 4 AB@<A4?PAB9 BCBDAB9 ;A4K9A<9 6OIB8AB7B A4CDS:9A<S, �; 
U<;@ 4 <;@9D9AAB9 BCBDAB9 ;A4K9A<9 6OIB8AB7B A4CDS:9A<S, �; 
U6C 4 69DIA<= CD989? CDB69DS9@B= L>4?O, �. 
#B7D9LABEFP GEF4AB6>< BCBDAB7B ;A4K9A<S A9 8B?:A4 CD96OL4FP ±6%. 

"CD989?9A<9 CB7D9LABEF< GEF4AB6>< BCBDAB7B ;A4K9A<O 6OIB8AB7B A4CDO:9A<O 
#B7D9LABEFP <;@9A9A<S BCBDAB7B ;A4K9A<S 6OIB8AB7B A4CDS:9A<S CD< C9D9EFDB=>9 

K4EFBFO BCD989?S9FES CD< CB@BM< Q?9>FDBEF4F<K9E>B7B 6B?PF@9FD4, <@9RM97B >?4EE 
FBKABEF< A9 IG:9 1,5%, A4CD<@9D (584, < EBCDBF<6?9A<< A47DG;>< 600 "@. !4 K4EFBF9 
79A9D4FBD4 1000 �J GEF4A46?<649FES 6OIB8AB9 A4CDS:9A<9 79A9D4FBD4 CB 6B?PF@9FDG (584, 
D46AB9 5 �, < CB69DS9FES 6OIB8AB9 A4CDS:9A<9 6 8<4C4;BA9 20 �J 4 200 >�J. #D< QFB@ 
CB?B:9A<9 DGK>< 8B?:AB BEF464FPES A9<;@9A9AAO@. 

#B7D9LABEFP BC 6 CDBJ9AF4I BCD989?S9FES CB HBD@G?9:    

789 UB' 4 6OIB8AB9 A4CDS:9A<9 A4 BCBDAB= K4EFBF9, �; 
U' 4 6OIB8AB9 A4CDS:9A<9 A4 CDB69DS9@B= K4EFBF9, �. 
#B7D9LABEFP <;@9A9A<S BCBDAB7B, ;A4K9A<S 6OIB8AB7B A4CDS:9A<S CD< C9D9EFDB=>9 
K4EFBFO A9 8B?:A4 CD96OL4FP ±12%. 
"CD989?9A<9 CB7D9LABEF< >BQHH<J<9AF4 A9?<A9=AOI <E>4:9A<= 

�BQHH<J<9AF A9?<A9=AOI <E>4:9A<= BCD989?SRF CD< CB@BM< <;@9D<F9?S A9?<A9=AOI 
<E>4:9A<=, A4CD<@9D %6-7. 

�;@9D9A<9 CDB<;6B8<FES A4 K4EFBF4I 20, 50, 1000, 5000, 20 000, 100 000, 200 000 �J CD< 
6OIB8AB@ A4CDS:9A<< 5 � < EBCDBF<6?9A<< A47DG;>< 600 "@. 
#D< <ECB?P;B64A<< 4A4?<;4FBDB6 74D@BA<> <?< E9?9>F<6AOI @<>DB6B?PF@9FDB6, A4CD<@9D, 
%4-48, �6-1, EA<@4RFES CB>4;4A<S C9D6B=, 6FBDB= < FD9FP9= 74D@BA<> 6 @<>DB6B?PF4I < 
>BQHH<J<9AF A9?<A9=AOI <E>4:9A<= CB8EK<FO649FES CB HBD@G?9: 
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789 4 4@C?<FG8O 1, 2, 3 74D@BA<> 6OIB8AB7B E<7A4?4, @�. 
"CD989?9A<9 CB7D9LABEF< GEF4AB6>< BCBDAB7B ;A4K9A<O 6OIB8AB7B A4CDO:9A<O 

#B7D9LABEFP 89?9A<S BCD989?SRF 6B?PF@9FDB@ (584 CD< EBCDBF<6?9A<< A47DG;>< 20 
>"@±200 "@, 6OIB8AB@ A4CDS:9A<< 5 �, A4 K4EFBF4I 20 �J, 1 >�J, 200 >�J. 
�BQHH<J<9AF 89?9A<S  n<;@                �87@′ = 20�� �1�2 

 

�5EB?RFA4S CB7D9LABEFP Δn  BCD989?S9FES CB HBD@G?9:  

789 n'A 4 AB@<A4?PAB9 ;A4K9A<9 >BQHH<J<9AF4 89?9A<S; 
n'<;@ 4 <;@9D9AAB9 ;A4K9A<9 >BQHH<J<9AF4 89?9A<S. 
#B7D9LABEFP 89?9A<S Δn A9 8B?:A4 CD96OL4FP 0,8 8�. 
"CD989?9A<9 CB7D9LABEF< E>64:ABEF< CDO@BG7B?PAB7B E<7A4?4 
%>64:ABEFP CDS@BG7B?PAB7B E<7A4?4 BCD989?SRF E CB@BMPR Q?9>FDBAAB-EK9FAB7B 
K4EFBFB@9D4 43-38 A4 K4EFBF4I 200, 1000, 200 000 �J. #D< CB?B:9A<< C9D9>?RK4F9?S 

 
!4 EBBF69FEF6GRM9= K4EFBF9 GEF4A46?<649FES 6OIB8AB9 A4CDS:9A<9 5� CD< EBCDBF<6?9A<< 
A47DG;>< 600 ±6 "@ < <;@9DSRFES 8?<F9?PABEF< CB?B:<F9?PAB7B < BFD<J4F9?PAB7B 
CB?GC9D<B8B6. 
"CD989?9A<9 CB7D9LABEF< GEF4AB6>< K4EFBFO "CD989?9A<9 CB7D9LABEF< GEF4AB6>< 
BCBDAB7B ;A4K9A<O 6OIB8AB7B A4CDO:9A<O "CD989?9A<9 CB7D9LABEF< GEF4AB6>< BCBDAB7B 
;A4K9A<O 6OIB8AB7B A4CDO:9A<O "CD989?9A<9 CB7D9LABEF< E>64:ABEF< CDO@BG7B?PAB7B 
E<7A4?4 
CDS@BG7B?PAB7B E<7A4?4 CB8EK<FO649FES CB HBD@G?9: � = Ā2Ā1 + 1                                       (7) 

789 &2 4 8?<F9?PABEFP BFD<J4F9?PAB7B CB?GC9D<B84; T1 4 8?<F9?PABEFP CB?B:<F9?PAB7B 
CB?GC9D<B84 
%>64:ABEFP A9 8B?:A4 CD96OL4FP 2±0,4 CB 6E9 8<4C4;BA4@ K4EFBFO E?98B64A<S 
 

"CD989?9A<9 BEAB6AB= CB7D9LABEF< GEF4AB6>< K4EFBFO 

 #B7D9LABEFP, % 

&BK>< CB L>4?9, �J !BD@4F<6AO9 
84AAO9 

�;@9D9AAB9 
;A4K9A<9 

!9 @9A99 5-F< FBK9> 
>4:8B7B CB88<4C4;BA4 

150 ±(3,0+4)/A  

 

�O6B8:  7B89A,     A9 7B89A 

 

"CD989?9A<9 BEAB6AB= CB7D9LABEF< GEF4AB6>< K4EFBFO 

 #B7D9LABEFP, % 

&BK>< CB L>4?9, �J !BD@4F<6AO9 
84AAO9 

�;@9D9AAB9 
;A4K9A<9 
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!9 @9A99 5-F< FBK9> 
>4:8B7B CB88<4C4;BA4 

150±(3,0+4)/A  

 

�O6B8: 7B89A,         A9 7B89A 

 

#D4>F<K9E>4S D45BF4  7 17 

�;GK9A<9 GEFDB=EF64 < CD<AJ<C4 D45BFO ;6G>B6B7B 79A9D4FBD4. 

�;@9D<F9?PAO9 79A9D4FBDO E?G:4F <EFBKA<>4@< C9D9@9AAB7B < <@CG?PEAB7B A4CDS:9A<= < 
CD<@9ASRFES 8?S <EE?98B64A<S < A4EFDB=>< D4;ABB5D4;AB= Q?9>FDBAAB= 4CC4D4FGDO. 

�;@9D<F9?PAO9 79A9D4FBDO CB8D4;89?SRF A4 7DGCCO CB HBD@9 >D<6B= 6OIB8AB7B 
A4CDO:9A<O: 79A9D4FBDO E<AGEB<84?PAB7B A4CDS:9A<S, 79A9D4FBDO CDS@BG7B?PAOI 
<@CG?PEB6, 79A9D4FBDO A4CDS:9A<S EC9J<4?PAB= HBD@O (FD9G7B?PAB=, C<?BB5D4;AB=, 
>B?B>B?BB5D4;AB= < F. 8.) < CB K4EFBFAB@G 8<4C4;BAG: A<;>BK4EFBFAO9 79A9D4FBDO (0,001 �J 
3 10  �J), 6OEB>BK4EFBFAO9 79A9D4FBDO (100 >�J 3 100 ��J). "EB5GR 7DGCCG EBEF46?SRF 
79A9D4FBDO LG@B6OI E<7A4?B6 3 <EFBKA<>< E<7A4?B6 E D46AB@9DAO@ EC9>FDB@ < 
>4?<5DB64AAO@ GDB6A9@, <ECB?P;G9@O9 8?S D48<BF9IA<K9E><I <;@9D9A<=. 

!<;>BK4EFBFAO9 79A9D4FBDO (79A9D4FBDO E<AGEB<84?PAB7B A4CDO:9A<O) EFDBSF CB 
EFDG>FGDAB= EI9@9 D<E. 3. 

$<E. 3. %FDG>FGDA4O EI9@4 A<;>BK4EFBFAB7B <;@9D<F9?PAB7B 79A9D4FBD4 

�484RM<= 79A9D4FBD �� E?G:<F <EFBKA<>B@ E<AGEB<84?PAOI >B?954A<= < CD98EF46?S9F 
EB5B= 46FB79A9D4FBD E D97G?<DG9@B= K4EFBFB=. 

'E<?<F9?< ' A<;>BK4EFBFAOI 79A9D4FBDB6 EBEFBSF <; A9E>B?P><I >4E>48B6 GE<?9A<S 
A4CDS:9A<S < @BMABEF<. 

�OIB8AB9 GEFDB=EF6B �' 6>?RK49F 6 E95S EB7?4EGRM<9 FD4AEHBD@4FBDO 8?S EB7?4EB64A<S 
6OIB8AB7B EBCDBF<6?9A<S 79A9D4FBD4 E EBCDBF<6?9A<9@ A47DG;BKAB7B GEFDB=EF64 < 
4FF9AR4FBDO 3 89?<F9?< A4CDS:9A<S 8?S D97G?<DB64A<S GDB6AS 6OIB8AB7B E<7A4?4. 

1?9>FDBAAO= 6B?PF@9FD -� (B5OKAB EFD9?BKAO=) CD98A4;A4K9A 8?S <;@9D9A<S 6OIB8AB7B 
A4CDS:9A<S 79A9D4FBD4, 4 @B8G?SFBD   3 8?S @B8G?SJ<< E<AGEB<84?PAOI >B?954A<= CB 
4@C?<FG89, F. 9. 8?S @98?9AAOI CB ED46A9A<R E C9D<B8B@ >B?954A<= <;@9A9A<= 4@C?<FG8O. 

!<;>BK4EFBFAO9 79A9D4FBDO L<DB>B <ECB?P;GRF 8?S <EE?98B64A<S C4D4@9FDB6 < 
I4D4>F9D<EF<> GE<?<F9?9=, A4CD<@9D, 8?S <;@9D9A<S >BQHH<J<9AF4 GE<?9A<S, CB?GK9A<S 
4@C?<FG8AOI < K4EFBFAOI I4D4>F9D<EF<> < F. 8. 

� BEAB6AO@ F9IA<K9E><@ I4D4>F9D<EF<>4@ A<;>BK4EFBFAOI 79A9D4FBDB6 BFABESF: 8<4C4;BA 
K4EFBF, CB7D9LABEFP GEF4AB6>< K4EFBFO, A9EF45<?PABEFP K4EFBFO, 69?<K<AG < CB7D9LABEFP 
GEF4AB6>< 6OIB8AB7B A4CDS:9A<S, A9EF45<?PABEFP 6OIB8AB7B A4CDS:9A<S, >BQHH<J<9AF 
A9?<A9=AOI <E>4:9A<=. 

'CDBM9AA4S EFDG>FGDA4S EI9@4 79A9D4FBD4 CDO@BG7B?PAOI <@CG?PEB6 CD<6989A4 A4 D<E. 4. 
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�484RM<= 79A9D4FBD �� 6OD454FO649F <@CG?PEO E K4EFBFB= E?98B64A<S, GEF4A46?<649@B= 
?<5B C?46AB, ?<5B 8<E>D9FAB. � >4K9EF69 ;484RM97B 79A9D4FBD4 <ECB?P;GRF 
@G?PF<6<5D4FBDO <?< 79A9D4FBDO 74D@BA<K9E><I >B?954A<= H<>E<DB64AAB= EF45<?PAB= 
K4EFBFO. 

"5OKAB ;484RM<= 79A9D4FBD @B:9F D45BF4FP >4> 6 A9CD9DO6AB@ (46FB>B?954F9?PAB@), F4> < 
6 :8GM9@ D9:<@9 E 6A9LA<@ ;4CGE>B@ K9D9; 5?B> 6A9LA97B ;4CGE>4 ���. �DB@9 FB7B, 
CD98GE@4FD<649FES 6O6B8 A4 BF89?PAB9 7A9;8B <@CG?PEB6 E<AIDBA<;4J<< (E<AIDB<@CG?PEB6) 
BF ;484RM97B 79A9D4FBD4. 

 

$<E. 4. %FDG>FGDA4O EI9@4 <;@9D<F9?PAB7B 79A9D4FBD4 CDO@BG7B?PAOI <@CG?PEB6 

�?B> ;489D:>< �� E?G:<F 8?S ;489D:>< <@CG?PEB6, CBEFGC4RM<I A4 97B 6IB8 BF ;484RM97B 
79A9D4FBD4, A4 6D9@S, D97G?<DG9@B9 6 L<DB><I CD989?4I. �?B> 
HBD@<DB64A<S �(6OD454FO649F CDS@BG7B?PAO9 <@CG?PEO D97G?<DG9@B= 8?<F9?PABEF<. 
'E<?<F9?P @BMABEF< ' CD98A4;A4K9A 8?S G69?<K9A<S 4@C?<FG8O <@CG?PEB6 8B 
A9B5IB8<@B= 69?<K<AO < 8?S EB7?4EB64A<S 5?B>4 HBD@<DB64A<S <@CG?PEB6 E A47DG;BKAO@ 
GEFDB=EF6B@. %FGC9AK4FO= 4FF9AR4FBD %� CB;6B?S9F G@9APL<FP 4@C?<FG8G 6OIB8AOI 
<@CG?PEB6 6 100-1000 D4;. �@CG?PEO E 6OIB84 4FF9AR4FBD4 CBEFGC4RF A4 BF89?PAB9 7A9;8B. 
�;@9D<F9?P 4@C?<FG8O <@CG?PEB6 �� E?G:<F 8?S <;@9D9A<S GEF4AB6?9AAB7B ;A4K9A<S 
4@C?<FG8O 6OIB8AOI <@CG?PEB6 < CD98EF46?S9F EB5B= <@CG?PEAO= Q?9>FDBAAO= 6B?PF@9FD. 

� ?45BD4FBDAOI D45BF4I <ECB?P;G9FES ;6G>B6B= 79A9D4FBD �3-53. �A9LA<= 6<8 CD<5BD4 
CB>4;4A A4 D<E. 5. 

 

$<E. 5 �A9LA<= 6<8 ;6G>B6B7B 79A9D4FBD4 �3-53. 

"D74AO GCD46?9A<S < CD<EB98<A9A<S, D4ECB?B:9AAO9 A4 ?<J96B= C4A9?<, CD98A4;A4K9AO: 

FG@5?9D «%�&0» - 8?S 6>?RK9A<S < 6O>?RK9A<S CD<5BD4; 
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DGK>4 «+�%&"&� Hz» - 8?S C?46AB= GEF4AB6>< K4EFBFO 6 CD989?4I >4:8B7B CB88<4C4;BA4; 

FG@5?9D «#"����#��"!/» - 8?S C9D9>?RK9A<S CB88<4C4;BAB6 K4EFBFO; 

C9D9>?RK4F9?P «#$����/ ,��� 3 "%�����!��» - 8?S C9D9>?RK9A<S L>4? EFD9?BKAB7B 
CD<5BD4; 

DGK>4 «$��'��$"��� �/)"��» - 8?S C?46AB= D97G?<DB6>< 6OIB8AB7B A4CDS:9A<S A4 
A9E<@@9FD<KAB@ < 8BCB?A<F9?PAB@ E<@@9FD<KAB@ 6OIB84I; 

6B?PF@9FD 3 8?S >BAFDB?S 6OIB8AB7B A4CDS:9A<S; 

7A9;84 «�/)"�» - 8?S CB8>?RK9A<S >459?S. 

 

#D4>F<K9E>B9 ;4ASF<9 718 

�;GK9A<9 GEFDB=EF64 < CD<AJ<C4 D45BFO 79A9D4FBD4 >4K4RM9= K4EFBFO < 

E<7A4?B6 EC9J. HBD@O. 
�9A9D4FBD >4K4RM9=ES K4EFBFO 4 QFB 79A9D4FBD Q?9>FD<K9E><I >B?954A<=. +4EFBF4 
Q?9>FD<K9E><I >B?954A<= C9D<B8<K9E>< >4K49FES, <;@9AS9FES. &4><9 79A9D4FBDO, >4> 
CD46<?B, B5?484RF @4?B= @BMPR < E?98GRF EC9J<4?PAB@G ;4>BAG <;@9A9A<S K4EFBFO. 
'EFDB=EF6B 79A9D4FBD4 CB;6B?S9F C?46AB <;@9ASFP K4EFBFG E<AGEB<84?PAOI >B?954A<= 
6OIB84 6 BCD989?9AAB@ 8<4C4;BA9 K4EFBF. �B?954A<S CB84RFES A4 6IB8 D46ABJ9AAB E F9@, 
>4> 9E?< 5O K4EFBF4 C9D9EFDB<?4EP 6DGKAGR. � D9;G?PF4F9 QFB7B 4@C?<FG84 E<7A4?4 ;484AAB= 
K4EFBFO @B:9F <;@9ASFPES. +FB5O <;@9ASFP K4EFBFG 79A9D4FBD4 6 L<DB>B@ 8<4C4;BA9, > A9@G 
CB8>?RK4RF @AB:9EF6B >4E>48B6, KFB CD96D4M49F 79A9D4FBD 6 8BEF4FBKAB E?B:AB9 
GEFDB=EF6B. 
 AB7<9 GK9AO9 <ECB?P;B64?< 6 E6B<I BCOF4I, >BAEFDG>J<SI 79A9D4FBD >4K4RM9=ES K4EFBFO. 
"8A<@ <; A<I 5O? �. !9K496. "A D4;D45BF4? >B@5<A<DB64AAO= 79A9D4FBD, <EE?98GRM<= 
K4EFBFG < GE<?<F9?< 79F9DB8<AAOI D48<BCD<9@A<>B6. 
"EAB6AO@< G;?4@< 79A9D4FBD4 >4K4RM9=ES K4EFBFO S6?SRFES C9D9EFD4<649@O= < 
A9C9D9EFD4<649@O= 79A9D4FBDO. �4:8O= <; A<I 6OCB?A9A CB EI9@9 9@>BEFAB= FD9IFBK><. � 
A9C9D9EFD4<649@B@ 79A9D4FBD9 >B?954A<S 6B;A<>4RF <; B5D4FAB= E6S;< @9:8G 
J9CS@< FD4A;<EFBD4, K4EFBF4 <I 4 B>B?B 470 >�J. �@CG?PE ;46<E<F BF <A8G>F<6ABEF< 
>4FGL>< < >BA89AE4FBD4. +4EFBF4 >B?954A<= C9D9EFD4<649@B7B 79A9D4FBD4 ;46<E<F BF 
9@>BEF< J9CBK>< < <A8G>F<6ABEF< >4FGL><. +FB5O <;@9A<FP K4EFBFG 84AAB7B 79A9D4FBD4, E 
C9D9@9AAB7B D9;<EFBD4 CB849FES CBEFBSAAB9 A4CDS:9A<9 BF 0 8B 9 �. �<4C4;BA K4EFBF 
79A9D4FBD4 CD< 97B D45BF9 B7D4A<K<649FES <AF9D64?B@ BF 0,5 8B 100  �J. 
+FB5O CDB>BAFDB?<DB64FP K4EFBFG 79A9D4FBD4, E A<@ CDB6B8SF DS8 @4A<CG?SJ<=. 
'EF4A46?<64RF K4EFBFG 475 >�J CB8EFDB9KA<>B@ >4FGL9>, ;4F9@ C9D96B8SF 
86<:B> D9;<EFBD4 669DI. �;@9A9AA4S K4EFBF4 8B?:A4 5OFP D46A4 4504455 >�J. �E?< K4EFBF4 
@9APL9 CB?B:9AAB7B, CB85<D4RF >BA89AE4FBD 5B?PL9= 9@>BEF<, 9E?< :9 5B?PL9 4 

<E>?RK4RF >BA89AE4FBD. (BD@G >B?954A<= >BAFDB?<DGRF CD< CB@BM< 
Q?9>FDB<;@9D<F9?PAB7B CD<5BD4, BEJ<??B7D4H4. "A D45BF49F 6 46FB@4F<K9E>B@ D9:<@9, 6IB8 
6 A97B ;4>DO64RF. 
% CB@BMPR 79A9D4FBD4 >4K4RM9=ES K4EFBFO < BEJ<??B7D4H4 @B:AB CDB69D<FP < A4EFDB<FP 
F4><9 G;?O, >4> >64DJ96O9 < Q?9>FDB@9I4A<K9E><9 H<?PFDO, D48<BK4EFBFAO= FD4>F 
C9D984FK<>4 <?< CD<9@A<>4. �?S BCD989?9A<S K4EFBF C4D4??9?PAB7B < CBE?98B64F9?PAB7B 
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D9;BA4AEB6 >64DJ96OI D9;BA4FBDB6 <ECB?P;GRF D9:<@ DGKAB7B GCD46?9A<S. 
%4@ CD<5BD A4EFD4<64RF 6D4M9A<9@ DGK>< 86<:>4 D9;<EFBD4. % FB7B @B@9AF4, >B784 
EF4AB6<FES A47?S8AB 6<8AB, KFB CD< 6D4M9A<< 86<:>4 >B?954A<S «>4K4A<S» K4EFBFO 
<;@9ASRFES, A4EFDB=>G 79A9D4FBD4 ;4>4AK<64RF. 
�4> < @AB7<9 79A9D4FBDO, 79A9D4FBD >4K4RM9=ES K4EFBFO CD9B5D4;G9F C9D6<KAO9 
Q?9>FD<K9E><9 >B?954A<S 6 ;484AAO9 >B?954A<S BCD989?9AAB= K4EFBFO < HBD@O. 
 

� <;@9D<F9?PAB= F9IA<>9 K4EFB <ECB?P;GRF 79A9D4FBDO 74D@BA<K9E><I E<7A4?B6, K4EFBFG 
>BFBDOI 46FB@4F<K9E>< <;@9ASRF (>4K4RF) 6 CD989?4I ;484AAB= EC9>FD4?PAB= CB?BEO. 
� 79A9D4FBD4@ >4K4RM9=ES K4EFBFO (��+; GEF4D96L99 A4;64A<9 «E6<C-79A9D4FBD») BFABESFES 
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A4CDS:9A<9, 6B;89=EF6GS A4 D-C-C9D9IB8 8<B84, <;@9AS9F 97B 9@>BEFP, 4 E?98B64F9?PAB, < 
K4EFBFG 79A9D<DG9@OI >B?954A<=. 
  

 

 

 

 

 

#D4>F<K9E>B9 ;4AOF<9 №19 

�;GK9A<9 GEFDB=EF64 < CD<AJ<C4 D45BFO 79A9D4FBD4 LG@B6OI < 

LG@BCB8B5AOI E<7A4?B6. 



92 

 

,G@BCB8B5AO@< E<7A4?4@< (,#%) A4;O64RF F4><9 E<7A4?O, G >BFBDOI CDB<;6989A<9 
L<D<AO EC9>FD4 A4 8?<F9?PABEFPT @AB7B 5B?PL9 98<A<JO. 1FB CDB<;6989A<9 A4;O649FES 
54;B= E<7A4?4 < B5B;A4K49FES , F.9. 

(1) 

' ,#% ,G@BCB8B5AO9 E<7A4?O <AB784 A4;O64RF E?B:AO@< 6 BF?<K<9 BF CDBEFOI 
E<7A4?B6 E #BE>B?P>G G E<7A4?B6 E B7D4A<K9AAB= 8?<F9?PABEFPR EC9>FD <@99F 
A9B7D4A<K9AAGR CDBFS:9AABEFP, FB 8?S BCD989?9A<S L<D<AO EC9>FD4 <ECB?P;GRF D4;?<KAO9 
@9FB8O < CD<9@O. �?S D94?PAOI ,#%, EBEFBSM<I < >BA9KAB7B K<E?4 Q?9@9AFB6, 6E9784 
@B:AB B8AB;A4KAB BCD989?<FP < , <  

� E<EF9@4I E6S;< E ,#% L<D<A4 EC9>FD4 6E9784 @AB7B 5B?PL9 L<D<AO EC9>FD4 
C9D984649@B7B EBB5M9A<S. � J<HDB6OI E<EF9@4I E6S;<, C9D984RM<I <AHBD@4J<R 6 6<89 
86B<KAOI E<@6B?B6, 8?<F9?PABEFP ,#% < E>BDBEFP C9D984K< <AHBD@4J<< E6S;4AO 
EBBFABL9A<9@ #BQFB@G 54;4 ,#% 

(2) 

I4D4>F9D<;G9F D4EL<D9A<9 EC9>FD4 ,#% BFABE<F9?PAB EC9>FD4 EBB5M9A<S. � 4A4?B7B6OI 
E<EF9@4I E6S;<, G >BFBDOI 69DIASS K4EFBF4 EBB5M9A<S D46A4 < K4EFBF4 BFEK9F4 D46A4  

(3) 

� 9E?< FB < �@9AAB CBQFB@G E<EF9@O E6S;< E ,#% CB?GK<?< 
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<@CG?PEB6. !4K4?PAGR >B@5<A4J<R @B:AB ;48464FP ?R5O@ <; 15 86B<KAOI K<E9?, >DB@9 
K<E?4 0000. �9A9D<DG9@O9 ,% BEF4RFES CD< QFB@ B8A<@< < F9@< :9, AB FB?P>B J<>?<K9E>< 
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